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1.0 PROJECT PURPOSE AND DESCRIPTION

This report documents the geotechnical engineering investigation performed by RockSol
Consulting Group, Inc. (RockSol) to assist with design of the proposed City of Grand Junction
Community Recreation Center (CRC) at Matchett Park. Proposed construction includes a
recreation center, access roadways, and paved parking areas. The proposed recreation center
will be two stories and contain three aquatic pools, sports courts, meeting rooms, workout
facilities, and locker rooms. A site layout plan and renderings for CRC upper and lower levels
provided by the City of Grand Junction are included in Appendix A. Site grading plans have not
yet been developed for this project.

The scope of work for this geotechnical investigation included:

e Preparing a drilling program to perform a subsurface investigation and implementing the
program to collect soil samples for laboratory testing.

e Performing laboratory tests and analyzing the data.

e Preparing a geotechnical report presenting the field and laboratory data obtained,
geological conditions, pavement thickness recommendations for flexible and rigid
pavement design options, and geotechnical parameters and recommendations for the
proposed recreation center building.

Surface and groundwater hydrology, hydraulic engineering, and environmental evaluation of site
soils and groundwater for possible contaminant characterization were not included in RockSol’s
geotechnical scope of work.

Unless otherwise specified, all recommendations presented in this report are based on the
Colorado Department of Transportation (CDOT) 2022 Standard Specifications for Road and
Bridge Construction; the City of Grand Junction Standard Specifications for Road and Bridge
Construction; and the City of Grand Junction Transportation Engineering Design Standards.

2.0 PROJECT LOCATION AND SITE CONDITIONS

The project site is located in Section 6, Township 1 South, Range 1, east of the Ute Meridian in
the City of Grand Junction, Colorado. The project site is located within the farmer’s field bounded
to the south by Patterson Road, to the west by 28 74 Road, to the east by the residential properties
along 28 % Road, and to the north by the extension of Hawthorne Avenue. Developments within
and surrounding the site vicinity include agricultural fields at the existing site as well as to the
north and west, residential developments on the east, west and south sides, and limited
businesses. Topography generally consists of flat slopes throughout the site vicinity. General site
vicinity is shown in Figure 1 and the site layout can be found in Appendix A.
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F|gure 1 - Pro;ect Site Locatlo Map (Google Earth)

3.0 SUBSURFACE EXPLORATION

On June 5, 2023 RockSol drilled eight boreholes to evaluate subsurface conditions at the project
site. The borehole locations are identified as BH-1, BH-2, and BH-5 through BH-10, as shown on
attached Appendix B, Borehole Location Map. Boreholes BH-3 and BH-4 were not completed due
to agricultural activity at the time of drilling operations and will be completed at a future date,
possibly in September or October, 2023. Boreholes BH-1, BH-2, BH-5, and BH-6 were drilled at
the approximate location of the proposed access roadways connecting the community recreation
center to 28 ¥4 Road to the west and Patterson Road to the south. Boreholes BH-7 through BH-
10 were drilled at the approximate location of the proposed recreation center building.
Additionally, a test pit identified as TP-1 was completed at the approximate location of the
proposed swimming pool for the purpose of identifying potential uplift due to swelling subgrades.

A truck mounted Simco 2800 drill rig was used for drilling and sampling. The boreholes were
advanced using 4-inch outside diameter solid stem augers to maximum depths ranging from
approximately 8 feet to 21 feet below existing grades. The boreholes were logged in the field by
a representative of RockSol with the depth to groundwater noted at the time of drilling. Boreholes
BH-7 and BH-8 were left open at the completion of drilling for 24-hour water table readings. All
boreholes with the exception of BH-5 were backfilled with pea gravel at the completion of drilling
and groundwater level readings. A piezometer was installed at borehole location BH-5 at the
completion of drilling and sampling for subsequent water level monitoring.

A Linkbelt Ibx160 Excavator was used to excavate Test Pit TP-1. The test pit was excavated to
an approximate depth of 9 feet below existing grades. Test Pit TP-1 was backfilled immediately
after obtaining samples and logging the soil profile of the test pit. Test pits were logged in the field
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by a representative of RockSol. Subsurface materials were obtained from the excavated material
as the test pits were excavated. Excavated material was separated by a RockSol representative
as the soil conditions changed with the depth of the excavation and samples were collected.
Depths at which the samples were taken are shown on the Test Pit Log. The Individual RockSol
Test Pit Soil Log is included in Appendix C. Photographs of the test pit and the excavated material
are presented in Appendix D.

Subsurface materials were sampled and resistance of the soil to penetration of the sampler was
performed using modified California barrel and standard split spoon samplers. The modified
California barrel sampler has an outside diameter of approximately 2.5 inches and an inside
diameter of 2 inches. The standard split spoon sampler used had an outside diameter of 2 inches
and an inside diameter of 13%s-inches. Brass tube liners were used with the modified California
barrel sampler. Brass tube liners are not used with the standard split spoon sampler. Soils were
logged in the field per ASTM D2488.

Penetration Tests were performed at selected intervals using an automatic hammer lift system.
The standard split spoon sampling method is the Standard Penetration Test (SPT) described by
ASTM Method D-1586. Penetration Tests were also performed using the modified California
barrel sampler with a standard hammer weighing 140 pounds falling 30 inches per ASTM D3550.
The modified California Barrel sampling method is similar to the SPT test with the difference being
the sampler dimensions and the number of 6-inch intervals driven with the hammer. It is
RockSol’s experience that blow counts obtained with the modified California sampler tend to be
slightly greater than a standard split spoon sampler. Penetration resistance values (blow counts)
were recorded for each sampling event. Blow counts, when properly evaluated, indicate the
relative density or consistency of the soils.

Depths at which the samples were taken, the type of sampler used, and the blow counts that were
obtained are shown on the Boring Logs for each borehole. Individual Borehole Logs are included
in Appendix C.

4.0 GEOLOGICAL SETTING

Based on information presented in the United States Geological Survey (USGS) Geologic Map
(See Figure 2, Site Geology Map) of the Grand Junction Quadrangle, Mesa County, Colorado, by
Roger B. Scott, Paul E. Carrara, William C. Hood, and Kyle E. Murray, dated 2002, the project
site is predominantly underlain by alluvium and colluvium (Holocene and late Pleistocene) (Qac).
Alluvium generally consists of silt, sand, and gravel. The colluvium generally consists of sandy
silt, silty to clayey sand, and sandy clay. Mancos Shale bedrock (Km) is mapped at or near the
surface on the south end of the project site and to the south and east of the project site. The
materials identified by the USGS mapping were consistent with native soils and bedrock
encountered during our geotechnical investigation.
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Figure 2 - Site Geology Map (USGS
5.0 LABORATORY TESTING

Soil samples retrieved from the borehole locations were examined by the project geotechnical
engineer in the RockSol laboratory. Selected samples were tested and classified according to
the Unified Soil Classification System (USCS). The following laboratory tests were performed in
accordance with the American Society for Testing and Materials (ASTM), American Association
of State Highway and Transportation Officials (AASHTO), and current local practices:

¢ Natural Moisture Content (ASTM D-2216)

e Percent Passing No. 200 Sieve (ASTM D-1140)

¢ Liquid and Plastic Limits (ASTM D-4318)

e Dry Density (ASTM D-2937)

¢ Soil Classification (ASTM D-2487 and AASHTO M145)

e Gradation (ASTM D6913)

o Water Soluble Sulfate Content (CDOT CP-L 2103)

o Water Soluble Chloride Content (CDOT CP-L 2104)

e Standard Test Method for pH of Soils (ASTM D4972-01)

e Soil Resistivity (ASTM G187 - Soil Box)

o Swell Test (Denver Swell Test, modified from ASTM D-4546)

¢ Resistance Value: (AASHTO T190
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Laboratory test results were used to characterize the engineering properties of the subsurface
material. For soil classification, RockSol conducted sieve analyses and Atterberg Limits tests.
Lab testing was also performed on selected samples to determine the water-soluble sulfate
content of subsurface materials to assist with cement type recommendations. R-Value testing
was performed by CMT Technical Services. All other laboratory tests were performed by
RockSol. Laboratory test results are presented in Appendix E and are also summarized on the
Borehole Logs presented in Appendix C.

6.0 SUBGRADE CHARACTERIZATION

6.1 Subsurface Materials

Subsurface conditions generally consist of clay native soils overlying Mancos Shale sedimentary
bedrock. Groundwater was encountered at approximate depths ranging from 8 feet to 12.5 feet
below existing grades during drilling operations. See Table 1 for ground surface, groundwater,
and bedrock elevations, where encountered. Descriptions of the surface and subsurface
conditions encountered in the boreholes are provided below and are also summarized on the
Borehole Logs presented in Appendix C.

Topsoil

Topsoil was encountered in each of the boreholes and test pits. Topsoil generally consisted of
approximately 6 inches of brown sandy clay supporting moderate agricultural vegetation.

Native Soils

Native soils encountered generally consisted of soft to stiff, moist to wet, brown, silty clay. The
thickness of the overburden clay layer is relatively thin near the CRC building site and gets thicker
to the west.

Bedrock

Mancos Shale sedimentary bedrock was encountered beneath the native soils at Boreholes BH-
5 through BH-10 and TP-1. Bedrock elevations ranged from approximately 4735.4 feet to 4728.3
feet. The bedrock generally consisted of hard to very hard Mancos Shale, with weathered layers
overlying competent material. Plant roots were noted in fractures in the shale in Test Pit TP-1
(See Appendix D). Bedrock was not noted in Boreholes BH-1 or BH-2 to the maximum depths
drilled, approximately 9 feet below existing grades.

Groundwater

Groundwater was encountered in Boreholes BH-5, BH-7, BH-9, BH-10, and TP-1 at depths
ranging from approximately 8.2 feet to 12 feet (approximate elevations ranging from 4722 feet to
4725.1 feet) below existing grades. Groundwater was noted within the Mancos Shale, likely as a
result of fractures and lamination joints within the bedrock.
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Table 1 - Approximate Ground Surface, Top of Bedrock, and Groundwater Elevations

Borehole/ Ground Top of Bedrock Initial (Note 1) Subsequent Maximum
Test Pit Surface Elevation (ft) Groundwater Groundwater | Depth Explored
No. Elevation (ft) Elevation (ft) Elevation (ft) Elevation (ft)
BH-1 4731.9 NE NE -- 4722.9
BH-2 4733.3 NE NE -- 4724.3
BH-5 4731.3 4728.3 4723.1 4726.0 (6/23/23) 4712.3
BH-6 4738.5 4734.5 NE -- 4730.0
BH-7 4734.0 4731.0 4722.0 4725.5 (6/6/23) 4715.0
BH-8 4735.4 4734.9 NE 4725.3 (6/6/23) 47144
*BH-9 4733.0 4729.0 4724.5 -- 4711.7
BH-10 4734.1 47341 47251 -- 4713.1
TP-1 4734.0 4731.0 4725.0 -- 4725.0

Note 1 — Recorded at the time of drilling — June 5, 2023
NE = None Encountered
*Location missed during survey. Elevation assumed based on interpolation between BH-5 and BH-10

6.2

Based on the field and laboratory test data, a test of the native subgrade soils encountered 2 feet
below the ground surface exhibits low swell potential (2.4 percent under 200 pounds per square
foot (psf) surcharge pressure). Mancos Shale bedrock encountered 4 to 8 feet below the surface
exhibits low to moderate swell potential (1.3 percent to 3.9 percent under a 500-psf surcharge
pressure) while Mancos Shale bedrock encountered 9 feet below the surface exhibits high swell
potential (8.0 percent under a 500-psf surcharge pressure). The elevated swell potential increases
with depth into the Mancos Shale.

Settlement and Expansive Soil Discussion

Further discussion of swell potential and mitigation recommendations are presented in later
sections of this report.

6.3 Cement Type/Sulfate Resistance Discussion

Cementitious material requirements for concrete in contact with soils or groundwater are based
on the percentage of water-soluble sulfate. Mix design requirements for concrete exposed to
water-soluble sulfates in soils or water is considered by the Colorado Department of
Transportation (CDOT) as shown in Table 2 and in the 2022 CDOT Standard Specifications for
Road and Bridge Construction. Water-soluble Sulfate Testing Results are summarized in Table
3.

Table 2 — Requirements to Protect Against Damage to Concrete
by Sulfate Attack from External Sources of Sulfate

Water-Soluble Sulfate (SO4) | Water-Soluble Sulfate (SO4) Cementitious Material
in dry soil, percent in water, ppm Requirements
0.00to 0.10 0 to 150 Class 0
0.11to0 0.20 151 to 1,500 Class 1

0.211t0 2.0 1,501 to 10,000 Class 2
2.01 or greater 10,001 or greater Class 3
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Table 3 — Water-Soluble Sulfate Testing Summary

Borehole | Sample Depth | Water-Soluble Sulfate (SO4) Cementitious Material
I.D. (Feet) in dry soil, percent Requirements
BH-1 2 0.10 Class 0
BH-2 4-8 1.02 Class 2
BH-5 2 0.06 Class 0
BH-7 4-9 1.56 Class 2
BH-7 9-14 1.50 Class 2
BH-8 4-9 1.18 Class 2
BH-10 4-9 1.47 Class 2
BH-10 9-14 0.34 Class 2
TP-1 45-5.5 1.90 Class 2
TP-1 7.5-85 1.02 Class 2

The concentration of water-soluble sulfates measured in soil samples obtained from RockSol’s
exploratory boreholes ranged from 0.06 percent to 1.90 percent by weight (See Appendices B
and C). Based on the results of the water-soluble sulfate testing, Exposure Class 2 cementitious
material requirements are considered appropriate for concrete in contact with subgrade materials
for this project. Refer to CDOT’s current Specifications in Section 601 for concrete mixtures that
satisfy appropriate sulfate exposure Class 2 requirements.

6.4

Water soluble sulfate and chloride content, pH and electrical resistivity tests were performed and
are summarized in Table 4. The electrical resistivity analyses were performed in the RockSol
laboratory using the soil box method (ASTM G-187).

Corrosion Resistance Discussion

Table 4 — Corrosion Resistance Summary

UL Saturated Resistivity LLELr
Borehole Sample Soluble Soluble
R » (ohm-cm) at pH | CR Level
Location | Depth (ft) | Chloride Moisture content (%) Sulfate
(%) (% by weight)

BH-1 2 - - 0.10 - CR 1
BH-2 4-8 - -- 0.02 - CRO
BH-5 2 - - 0.06 - CR 1
BH-7 4-9 0.030 -- 1.56 7.6 CR5
BH-7 9-14 - - 1.50 - CR5
BH-8 4-9 - -- 1.18 - CR5
BH-10 4-9 0.014 750 @ 23.4 1.47 7.6 CR5
BH-10 9-14 - - 0.34 - CR3
TP-1 4.5-55 0.006 790 @ 28.8 1.90 7.7 CR5
TP-1 8.5 - - 1.02 - CR5

Comparison of the test results of the sulfate, chloride, and pH testing performed with Table 1 -
Guidelines for Selection of Corrosion Resistance Levels as presented in the CDOT Pipe Materials
Selection Guide, dated April 30, 2015, suggests corrosion resistance (CR) levels of CR 0, CR 1,
CR 3, and CR 5 are present within the project limits. Additional testing at specific structure
locations may be performed to provide structure specific corrosion resistance recommendations.
Of the three variables (water soluble sulfate, water soluble chloride, and pH) that are used in
determining the CR level, the water-soluble sulfate content appears to be the predominant
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component affecting the CR level selection. In Table 5.3, we have used “bold” text to identify the
test result variable that is contributing to the CR Level above 0. Based on available data, the
proposed project site should be considered as a CR 5 category site.

Based on the results of the electrical resistivity tests, the project site soils and bedrock should be
considered as “aggressive” to unprotected metals.

7.0  SEISMICITY DISCUSSION

The City of Grand Junction uses the 2021 International Building Code (IBC-2018) for development
of seismic design parameters. The IBC-2021 references the American Society of Civil Engineers 7-
16 (ASCE 7-16) seismic design code. Based on the subsurface conditions encountered, it is our
opinion that the location of the proposed building meets criteria for Seismic Site Class D. Shear
wave velocity testing was not performed by RockSol. Seismic design parameters for Seismic Site
Class D are discussed below.

71 Seismic Design Parameters

Seismic design parameters were obtained from the United States Geological Survey (USGS)
Earthquake Design Maps using the 2021 International Building Code specifications which
reference ASCE 7-16. Values were obtained using the USGS site: htips://seismicmaps.org.
Based on our understanding of the proposed building usage, it is our opinion that the CRC
Building satisfies risk category Ill per Table 1604.5 of the IBC-2021 under the Nature of
Occupancy description “Buildings and other structures whose primary occupancy is public
assembly with an occupant load greater than 300.” Interpolated values for Peak Ground
Acceleration Coefficient (PGA), Spectral Acceleration Coefficient at Period 0.2 sec (Ss), and
Spectral Acceleration Coefficient at Period 1.0 sec (S1) were obtained using the latitude and
longitude for the site. The seismic acceleration coefficients obtained (data based on 0.05-degree
grid spacing) are presented in Table 5.

Table 5 — Seismic Acceleration Coefficients (IBC 2021)

Peak Ground Spectral Spectral
Proposed CRC Building Acceleration Acceleration Acceleration
(Latitude®/Longitude®) (PGA) Coefficient - Ss Coefficient - St
(Period 0.2 sec) (Period 1.0 sec)
39.094794 N, 108.524847 W 0.134 0.242 0.066

The acceleration coefficients are then used to obtain Site Factors F,, and F, based on the defined
Site Class as shown in Tables 1613.2.3(1) and 1613.2.3(2) of the /IBC-2021. A summary of the
Site Factor values obtained are shown in Table 6.

Table 6 — Seismic Site Factor Values

Proposed CRC Building Fpga_ i Fr
(Latitude®/Longitude®) (atzero-period on

(for short period range of (for long period range of

acceleration spectrum)

39.094794 N, 108.524847 W 1.532 1.6 24

acceleration spectrum) acceleration spectrum)

Table 7 summarizes the Seismic Zone determination and horizontal response spectral
Acceleration Coefficients (Sps) and (Sps) obtained for the proposed structure. Seismic
Performance Zone determination is based on the value of the horizontal response spectral
Acceleration Coefficient at 1.0 Seconds, Sps, as determined by Eq. 16-23 of the IBC-2021 and
the horizontal response spectral Acceleration Coefficient at 0.2 Seconds, Sps, as determined by
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Eq. 16-22. Values for S1 and F, are presented in Tables 5 and 6, shown above. The seismic
performance zone was determined [/BC-2021 Tables 1613.2.5(1) and (2).
Seismic Design output sheets are summarized in Appendix C.

Table 7 — Seismic Performance Zone

. Acceleration Coefficient | Acceleration Coefficient Seismic
Proposed CRC Building 10 d 0.2 d Desi
(Latitude®/Longitude®) at 1.0 seconds at 0.2 seconds esign
(Sp1) (Spbs) Category
39.094794 N, 108.524847 W 0.105 0.258 B

Note (1): Seismic Design Category C (For Risk Categories |, Il or lll) is assigned when
0.133g < Sp1< 0.20g and 0.33g < Sps < 0.50g

8.0 GEOTECHNICAL ANALYSIS AND RECOMMENDATIONS

Based on the subsurface conditions encountered, information obtained from the laboratory test
results and the type of structure proposed, shallow foundation and deep foundation systems are
feasible for the CRC Building. Site grading plans have not yet been developed for this project.
However, due to the potential for heave-related movements, shallow foundations have a higher
risk of differential movement depending the bearing elevation required and the minimum bearing
pressure applied. A deep foundation system of drilled shafts is recommended if tight tolerances
for allowable differential movement is required for the CRC Building. After site grading plans are
developed, RockSol can work with the building designer to establish appropriate elevations and
bearing resistances and minimum bearing pressures for shallow foundations.

Recommended geotechnical design parameters for the feasible foundation systems are based
on information found in Boreholes BH-7 through BH-10 and Test Pit TP-1 and are presented in
this report section.

8.1 Shallow Foundation Design Recommendations

Based on conditions encountered in the boreholes, bearing resistances are presented in Table 8
for shallow (footing) foundations for the proposed CRC Building. Values for AASHTO Load and
Resistance Factor Design (LRFD) strength limit state, service limit state, and Allowable Strength
Design (ASD) methodologies are presented. A resistance factor of 0.45 is used to determine the
factored bearing resistance for LRFD strength limit state evaluation.

Table 8 — Preliminary Bearing Resistances (Shallow Foundation)

Strength Limit State (LRFD) Service Limit State Bearing
Ultimate Factored Resistance (LRFD)
Bearing Material (Nominal) - or Maximum Allowable Bearing
. Resistance -
Resistance (ksf) Resistance (ASD)
(ksf) (ksf)
CLAY, sandy
(Native) 4.5 2.0 1.5to0 2.0 (Note 1)
Mancos Shale Bedrock 17.9 8.1 4.0 to 5.0 (Note 1)

Note 1: Depending on final site grading and interior floor elevations
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Where shallow footings cannot be founded on the Mancos Shale Bedrock, subgrade improvement
may be considered after site grading plans have been developed and building floor elevations
established.

A minimum embedment of 30 inches below finished exterior grade is recommended for a shallow
(concrete footing) foundation system.

RockSol estimates total “downward” movement for footings designed and constructed as
discussed in this section will be less than 1-inch. Differential “downward” movements are
estimated to be less than Yz-inch.

Upward, or heave related movements, can occur depending on the location of the shallow footing
foundation relative to the underlying Mancos Shale Bedrock surface. Estimates for potential
heave can be provided better after overlot grading plans are developed and potential floor slab
elevations are established.

8.2 Deep Foundation (Drilled Shafts) Design Recommendations

Drilled shafts will provide support by embedment into the Mancos Shale Bedrock encountered at the
building location. Based on the subsurface conditions encountered, it is anticipated that hard to very
hard Mancos Shale bedrock will be encountered at relatively shallow depths, depending on final
overlot grading. Deep foundations are RockSol’s preferred foundation type for the proposed building
based on site conditions and their ability to resist potential heave and minimize differential foundation
movement.

Based on our evaluation, recommended nominal (unfactored) base resistance and nominal
(unfactored) side resistance values for the bedrock material are presented in Table 9.

Table 9 - LRFD Base and Side Resistance Values for Drilled Shafts

Ultimate (Nominal) . .
Resist Service Resistance
Bearing esistance
Stratum Bearing Side Bearing Side
(ksf) (ksf) (ksf) (ksf)
Mancos Shale (Bedrock) 138 11.3 47.0 3.8

The side resistance is applicable to the portion of the shaft embedded in competent bedrock. When
evaluating the side resistance of the drilled shaft, the lower 1.0-diameter length above the shaft tip
should be ignored. Side resistance in the soil zone above the Mancos Shale should be neglected
when calculating axial resistance. For LRFD strength limit state evaluation, a resistance factor of
0.50 is recommended for baseltip resistance and a resistance factor of 0.50 is recommended for
side resistance evaluation for redundant single shafts based on AASHTO LRFD Table 10.5.5.2.4-1
side and tip resistance in rock. Per AASHTO LRFD (Section 10.5.5.2.4) the resistance factors for
base/tip and side resistance should be reduced by 20 percent for non-redundant single shafts.

For drilled shafts, a minimum shaft length of 25 feet is recommended. Additional embedment may
be necessary to satisfy axial bearing requirements and for lateral stability requirements as
determined by the structural engineer. After overlot grading plans are developed and interior floor
elevations are established, RockSol should review the plans and elevations to determine if the
minimum shaft length should be increased.

Drilled shaft diameters shall be sufficient to satisfy axial, bending, and lateral load resistance
requirements. In addition, the shaft diameters shall be sufficient to allow for use of casing, if required,
and placement of reinforcement with adequate concrete cover.
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Additional design and construction considerations for drilled shafts are presented below.

(@)
(b)

(c)

The construction of the drilled shafts should follow the guidelines specified in the “CDOT
Standard Specifications for Road and Bridge Construction (SSRBC), Section 503, 2022.”

During construction of drilled shafts, casing or slurry methods may be required to support the
excavation where holes are unstable due to soil and groundwater conditions. Groundwater
was encountered in Boreholes BH-7 through BH-10 and Test Pit TP-1 at an approximate
elevation ranging from 4,722.0 feet to 4,725.5 feet during drilling and excavation operations
and subsequent groundwater monitoring.

Prior to the placement of the concrete, the drilled shaft excavation, including the bottom,
should be cleaned of all loose material. For wet conditions (more than two inches of water),
concrete placement by “tremie” methods should be used.

Lateral load capacity of the drilled shafts should be evaluated. Geotechnical parameters for
evaluation of lateral load capacity are provided in Table 10.

All piers should be reinforced as required for resistance to axial, bending, lateral and uplift
stresses.

Drilled shafts should be constructed with spacing at least four shaft diameters center to
center. For closely spaced drilled shafts, the axial and lateral capacities should be
appropriately reduced. Group action of drilled shafts should be analyzed on an individual
basis to assess the appropriate reduction.

Recommended lateral resistance parameters for drilled shafts are presented in Table 10. The
parameters listed are for use with LPILE® or equivalent software. Material properties are based on
SPT blow counts.

Table 10 - Drilled Shaft Lateral Resistance Parameters

Undrained Angle of Subgrade Strain Unit
Borehole L-Pile Shear Internal Reaction Factor Weiaht
Material Soil Type Strength Friction | Coefficient, €50 ( éqf)
(psf) | (degrees) |  (pci) (%) P
(Native) CLAY, Sti
; tiff clay
with sand w/o free water 750 0 500 0.01 120
to sandy #3) (Total)
above water table
Mancos Shale Stiff clay 8,000 0 2,000 0.004 | 125 (Total
Bedrock w/o free water

The total unit weight indicated in Table 10 includes soil plus moisture content. Where the soil is
above the water table the total unit weight is the unsaturated condition (soil+water+air voids).
Where below the water table, the total unit weight is the saturated condition (soil+all voids filled

with water).

Depths at which groundwater was encountered are indicated on the attached

borehole logs in Appendix C.
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8.3 Aquatic Pools Discussion

Groundwater was encountered at relatively shallow depths in the test pit and boreholes completed
within the proposed building footprint. Hydrostatic uplift must be considered for the various aquatic
pools, when they are empty. In addition, depending on the final elevation of the pools, the underlying
Mancos Shale Bedrock poses a heave risk. RockSol recommends establishing the bottom of pool
elevations above the Mancos Shale Bedrock. As facility elevations are established RockSol can
provide recommendations for support of the proposed pools. Overexcavation and replacement of
subgrade soils may be required, or structurally supported pools may be required.

8.4 Recreation Center Slab-on-Grade Construction Discussion

Based on the swell test results, slab-on-grade construction is considered appropriate for the
proposed CRC Building provided the bottom of the slab is a minimum of 4 feet above the Mancos
Shale Bedrock. with subgrade moisture conditioning or soil replacement to a depth of at least
three feet below the slab-on-grade. As facility elevations are established RockSol can provide
recommendations for support of the proposed floor slabs. Overexcavation and replacement of
subgrade soils may be required, or structurally supported floors may be required.

9.0 ROADWAY SURFACING AND PAVEMENT DESIGN RECOMMENDATIONS

Recreation center improvements will include the construction of a paved parking lot on the west
side to accomidate about 370 parking stalls, a paved parking lot on the south side to accomidate
about 175 parking stalls, an entrance road from 28 ¥4 Road, and an entrance road from Patterson
Road. In this report Hot Mix Asphalt (HMA) pavement is identified as flexible pavement. Portland
Cement Concrete (PCC) pavement is identified as rigid pavement. CDOT Mechanistic- Empirical
(M-E) Pavement Design Methodology is not applicable to parking lot pavement design, so
RockSol has prepared flexible pavement design recommendations using the Colorado Asphalt
Pavement Association’s manual entitled “A Guideline for the Design and Construction of Asphalt
Parking Lots in Colorado” dated January 2006, which recommends the use of PAVEXpress
software that uses AASHTO 1993 methodology. RockSol also prepared rigid pavement design
recommendations using the American Concrete Pavement Association’s (ACPA)
PavementDesigner.org program for parking lots which emulates the 1998 version of the AASHTO
Guide for the Design of Pavement Structures.

Flexible and rigid pavement thickness evaluations for the entrance roads from 28 42 Road and
from Patterson Road were performed in accordance with Subsection 29.32 — Pavements and
Truck Routes in the City of Grand Junction Municipal Code as passed in Ordinance 5136 on
March 15, 2023

For the flexible pavement designs, RockSol used CDOT’s 2021 M-E Pavement Design Manual
as modified in 2022 which uses Version 2.3.1 of AASHTO’s Pavement Mechanistic-Empirical
Design (PMED) software, and a spreadsheet developed by RockSol to replicate the 1993
AASHTO flexible pavement design as recommended in 29.32.040(a).

For the rigid pavement designs, RockSol used CDOT’s 2021 M-E Pavement Design Manual as
modified in 2022 which uses Version 2.3.1 of AASHTO’s Pavement Mechanistic-Empirical Design
(PMED) software, and the 1998 AASHTO rigid pavement design as recommended in
29.32.040(b).
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9.1 Traffic Loading

Primary vehicle usage of the proposed parking lots will be passenger cars with infrequent light-
duty trucks. For pavement design purposes, RockSol recommends the use of 18,000-pound
Equivalent Axle Loads (18-kip ESALs) for a 30-year design life in accordance with Subsection
29.32.030 of the City of Grand Junction Transportation Engineering Design Standards (TEDS) for
the approximate 370 and 170 space parking facilities. A compound growth rate of 2.2 percent
over a 30-year design life was used to develop the flexibile pavement 18,000-pound equivalent
single axle loads (ESAL’s) from the PAVExpress calculated value. The 30-year flexible pavement
18-kip ESAL’s were estimated to be 103,000 and the 30-year rigid pavement 18-kip ESAL’s were
estimated to be 161,000.

Traffic loading for the entance roads was estimated for a 30-year flexible pavement design life
and 30-year rigid pavement design life in accordance with the City of Grand Junction Municipal
Code (Subsection 29.32.030). RockSol included the estimated traffic loading for a 20-year flexible
pavement design life since it is recommended in CDOT's Pavement Design Manual for
reconstruction using flexible pavement. RockSol estimates average daily traffic (ADT) for the
Community Recreational Center at Matchett Park to be 1,000 comprised mostly of cars and light
duty trucks with some busses, delivery trucks, and trash trucks.The Average Annual Daily Truck
Traffic (AADTT) has a significant effect on the predicted pavement performance as compared to
cars and pick-up trucks. For this project, RockSol estimates that about 2 percent of the ADT on
the entrance roads will be predominately Class 4 through 8 vehicles when using the Federal
Highway vehicle type classification system. A compound growth rate of 2.2 percent over a 20-
year and 30-year design life was used. The 20-year flexible 18-kip ESAL’s were estimated to be
130,000 and the 30-year flexible and rigid 18-kip ESAL’s were estimated to be 210,000 and
260,000 respectively from the PMED calculated value. Site specific truck percentages will be used
to model the truck traffic in the PMED software as shown in Table 13.

Table 13 — Vehicle Class Distribution and Growth

Vehicle Class Distribution (%) Growth Rate (%) Growth Function
Class 4 35 22 Compound %
Class 5 30 22 Compound v I_ﬁ_&
Class 6 10 22 Compound : Loa B
Class 7 10 22 Compound Lim‘LB
Class 8 15 22 Compound - HE’]
Class 9 0 22 Compound - ,
Class 10 0 22 Compound v LL::;‘J'%
Class 11 0 22 Compound ]
Class 12 0 22 Compound 5
Class 13 0 22 Compound EJ
Total 100 -

9.2 Pavement Subgrade Characterization

To assist with pavement design recommendations, RockSol obtained bulk samples of on-site soils
at the borehole locations. Classification testing indicates that the subgrade soils generally consist of
a plastic, CLAY soil with an AASHTO soil classification ranging from an A-4 to an A-7-6.

To test the subgrade support characteristics, two R-Value laboratory test was performed on in
accordance with American Association of State Highway Transportation Officials (AASHTO) T-
190 on a combined sample of material obtained within 2 to 4 feet of the surface from Borehole
BH-2 and BH-6 . An R-Value of 15 was obtained from the sample at BH-2 and and R-Value of 14
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was obtained from the sample at BH-6. The R-Value test results are attached to this report in
Appendix E. Based on R-Value testing, a conservative R-Value of 10 will be used for new
pavement constructed on the existing site soils. The R-Value of 10 converts to a resilient modulus
of 6,482 psi when using equation 4-1 from CDOT’s 2021 Mechanistic-Empirical Pavement Design
Manual as modified in 2022.

9.3 Pavement Design Parameter Summary

A summary of the pavement design input parameters used to evaluate the pavement thickness
requirements for the proposed parking lots are presented below.

Table 14 - Pavement Design Parameters

Pavement Design Parameter Value
30-Year HMA Design Life ESAL’s 103,000
30-Year PCC Design Life ESAL’s 161,000
Subgrade Resilient Modulus, Mg 6,482 psi
Serviceability Loss, (APSI) 2.5
Overall Standard Deviation, So 0.44
Reliability, (R) 90%
Structural Coefficient of HMA 0.44
Structural Coefficient of Class 6 ABC 0.12
Structural Coefficient of Class 2 or 3 ABC 0.1

9.4 Pavement Section Thickness Evaluation (Parking Lots)

A summary of the pavement section thickness obtained from PAVExpress and
PavementDesigner.org is presented in Table 15. The pavement design calculation sheet are
presented in Appendix G and H.

Table 15 — Parking Lot Section Thickness Evaluation

Pavement Design ESALs

Location (30 year) Pavement Section (inches) Appendix
4.0 HMA Grading SX(75) PG 64-22
103,000 6.0 Class 6 Aggregate Base Course G

East and West 6.0 Class 2 or 3 Aggregate Base Course

Parking Lots 5.75 Class P PCC

161,000 8.0 Class 6 Aggregate Base Course

H

The recommended pavement section for the parking areas is two two-inch thick lifts of CDOT’s
Grading SX mix with 75 design gyrations using a PG 64-22 performance graded binder. The top
layer of aggregate base course should be a minimum of eight inches of CDOT Class 6 material
and the bottom layer of aggregate base course should be a minimum of eight inches of CDOT
Class 2 or 3 material.
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9.5 Pavement Section Thickness Evaluation (Entrance Roads)

A summary of the PMED minimum pavement section thickness using a 20 and 30-year design
life for flexible pavement is presented in Table 15 and the pavement design output sheets are
included in Appendices I.

Table 15 — PMED Flexible Pavement Section Minimum Thickness Recommendations

20-Year 30-Year
Design Life | Design Life
Ii_a‘)v:;}zgt Material Type Pavement Pavement
Thickness | Thickness
(inches) (inches)
28 4 Road and HMA SX(75) PG 64-22 4.0 4.0
Patterson Road Aggregate Base Course Class 6 6.0 6.0
Entrances Aggregate Base Course Class 2 or 3 6.0 6.0

A summary of the AASHTO 1993 minimum pavement section thickness using a 20 and 30-year
design life for flexible pavement is presented in Table 16 and the pavement design output sheets
are included in Appendices J.

Table 16 — AASHTO 93 Flexible Pavement Section Minimum Thickness Recommendations

20-Year 30-Year
Pavement Design Life | Design Life
Location Material Type Pavement | Pavement
Thickness Thickness
(inches) (inches)
28 4 Road and HMA SX(75) PG 64-22 3.0 3.5
Patterson Road Aggregate Base Course Class 6 6.0 6.0
Entrances Aggregate Base Course Class 2 or 3 6.0 6.0

A summary of the PMED minimum pavement section thickness using a 30-year design life for
rigid pavement is presented in Table 17 and the pavement design output sheets are included in
Appendices K.

Table 17 - PMED Rigid Pavement Section Minimum Thickness Recommendations

Pavement Location Material Type T(I;::ckhneess)s
28 2 Road and Patterson Road CDOT Class P PCC 7.0
Entrances Aggregate Base Course Class 6 8.0

A summary of the AASHTO 1998 minimum pavement section thickness using a 30-year design
life for rigid pavement is presented in Table 18 and the pavement design output sheets are
included in Appendices L.
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Table 18 — AASHTO 1998 Rigid Pavement Section Minimum Thickness
Recommendations

Pavement Location Material Type TI}lckness
(inches)
28 V2 Road and Patterson Road PCC 7.0 (Note 1)
Entrances ABC Class 6 8.0

Note 1: Minimum recommended thickness by AASHTO and CDOT is 7.0 inches for rigid
pavement design.

RockSol recommends the pavement thicknesses shown in Table 15 for the 20-year design life or
Table 17 be used since the PMED software accounts for site specific variables that AASHTO
1993 and 1998 do not. The 20-year design life is recommended since the top layer of most HMA
pavements will require rehabilitation within 20 years after construction that should remove the top-
down fatigue cracking along with other surface defects and there is no significant difference
between the 20 and 30-year design lives for the predicted rutting and bottom-up fatigue cracking.
HMA or rigid pavement shall consist of CDOT-approved mix designs. The bottom layer of HMA
should consist of Grading SX(75) PG 64-22. Aggregate base course should consist of material
meeting CDOT Class 6 Aggregate Base Course and pit run should consist of material meeting
CDOT Class 2 or 3 Aggregate Base Course per CDOT 703.03. If the rigid pavement is selected,
Rocksol recommends a CDOT Class P concrete meeting the requirements for Class 2 sulfate
resistance. Welded wire fabric is recommended to be placed in the bottom third of the pavement.
The welded wire fabric should be made with V2 diameter wire spaced in a 6” by 6” pattern. The
joint spacing should be 12 feet or less.

9.6 Other Park Hard Surfacing Recommendations

Interior Park hard surfacing improvements will be included for pedestrian walkways, maintenance
vehicles and equipment trucks associated with Park events. The number of maintenance vehicles
and event equipment trucks is anticipated to be very low when considered on a daily average
basis.

All pavement (rigid and flexible pavement/flat-work materials) subgrade shall be properly
compacted prior to placement of pavement sections. See Section 10.0 for compaction
requirements.

Construction and materials for the proposed hard surfaces shall follow the designer guidelines
and recommendations. At a minimum, the compaction and subgrade preparation
recommendations presented in Sections 10.1 and 10.2 of this report should be considered.

Concrete paving for pedestrian-only use should be a minimum of 6-inches thick and should be
constructed with a CDOT Class B concrete mix as modified by Section 601 of the current City
Grand Junction Standard Specification for Road and Bridge Construction.

10.0 EMBANKMENT AND SITE GRADING

10.1 Compaction Specifications

Site grading plans have not yet been developed for this project. All embankment, backfill placement
and subgrade preparation shall be performed in accordance with City of Grand Junction
requirements, or as specified by recommendations in this report. The minimum compaction
recommended for all soil classifications for this project by RockSol is presented in Table 19.
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Table 19 — Compaction Specifications

AASHTO Relative Compaction Moisture Content
passlifEier Percent of Maximum Deviation from Optimum
(AASHTO M 145) P
Clay Soils 95% Min. ASTM D698 o o
A-6 and A-7 (Standard Proctor Method) 0% to +3%

Sands, Gravels and Silts .
! 90% Min. ASTM D1557 o o
A1, A2, A'g’ A-d4andA- | \iodified Proctor Method) 2% 10 +2%

The soils encountered at this site are primarily A-6 and A-7 type soils. A representative of the
geotechnical engineer should observe and test fill placement operations.

10.2 Subgrade Preparation

RockSol recommends moisture conditioning of the upper twelve inches of the existing soils in areas
where sidewalks, pavement, and structures will be constructed. As grading plans are developed,
this recommendation can be revisited. Vegetation, brush, sod, trash, and other deleterious
substances shall not be placed in embankment, excavation backfill, or structural backfill.

10.3 Imported Fill
RockSol can provide import fill requirements after site grading plans are developed.

11.0 OTHER DESIGN AND CONSTRUCTION CONSIDERATIONS

Proper construction practices and adherence to project plans and specifications should be
followed during site preparation, earthwork, excavations, and construction of utilities, pavements,
and structures for the suitable long-term performance of the proposed improvements. Excavation
support should be provided to maintain onsite safety and the stability of excavations and slopes.
Excavations shall be constructed in accordance with local, state and federal regulations including
OSHA guidelines. The contractor must provide a competent person to determine compliance with
OSHA excavation requirements. For preliminary planning, existing fill material and native soils
may be considered as OSHA Type C soils.

The actual subsurface conditions between boring locations may vary from the information
obtained at specific boring locations and described in this report.

Surface drainage patterns may be altered during construction and surface drainage must be
controlled to prevent water ponding and excessive moisture infiltration into the subgrade soils
during and after construction.
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12.0 LIMITATIONS

This geotechnical investigation was conducted in general accordance with the scope of work.
The geotechnical practices are similar to that used in Colorado with similar soil conditions and our
understanding of the proposed work.

The subsurface investigation program was conducted to obtain information on the subsurface
soil, groundwater, and bedrock conditions at the proposed Community Recreation Center at
Matchett Park site.  Surface and groundwater hydrology, hydraulic engineering, and
environmental studies including contaminant characterization were not included in RockSol’s
geotechnical scope of work.

This report has been prepared by RockSol for the City of Grand Junction exclusively for the project
described in this report. The report is based on our exploratory boreholes and does not take into
account variations in the subsurface conditions that may exist between boreholes. Additional
investigation is required to address such variation. If during construction activities, materials or
water conditions appear to be different from those described herein, RockSol should be advised
at once so that a re-evaluation of the recommendations presented in this report can be made.
RockSol is not responsible for liability associated with interpretation of subsurface data by others.

RockSol Project No. 599.84 19 July 27, 2023



Geotechnical Investigation Report
\@ RO CkS 01 Community Recreation Center at Matchett Park

Consulting Group, Inc. Grand Junction, Colorado

APPENDIX A

SITE LAYOUT
AND

CRC UPPER AND LOWER PLAN RENDERINGS
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ALTERNATIVE FUNDING

The City will look to secure additional funding sources to support the CRC,
including but not limited to:

* Potential partnerships

e Grants e.g., Great Outdoors Colorado, El Pomar Foundation, Gates Family
Foundation, Department of Energy Daniels Fund, Department of Local
Affairs (DOLA), Anschutz Family Foundation, Boettcher Foundation, Bacon
Family Foundation, Goodwin Foundation and others.

These funding sources can enhance the facility offerings or reduce the debt
on the facility, but they typically provide less than 5% of the funding needed
and are not guaranteed.

The City of Grand Junction, in partnership with the Grand Valley Parks and
Recreation Foundation, is actively engaged with each of these organizations
regarding a potential grant following the CRC election. Funders will often
contribute after a project is approved by voters but not before.

Potential enhancements are shown dashed in blue on the site plan.

Notes:

These funding options do not include additional potential contributions from
potential partners and grants.

These funding sources can reduce the debt and help pay it off earlier or

enhance the facility. Because they are not guaranteed, these funding sources
are not part of the funding plan.
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BOREHOLE LOCATION MAP
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PROJECT LEGEND 599.84_GJ MATCHETT PARK AND CRC.GPJ  7/24/23

LEGEND

Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction PROJECT NAME _Community Recreation Center at Matchett Park
PROJECT NUMBER _599.84 PROJECT LOCATION _Grand Junction, Colorado
LITHOLOGY
.| TOPSOIL Native - CLAY
Native - CLAY, silty 7% Native - CLAY, sandy
% Bedrock - MANCOS
SHALE

SAMPLE TYPE
MODIFIED CALIFORNIA SAMPLER

Auger Cuttings P4 25 0D.AND2"ID.
WITH BRASS LINERS INCLUDED

SPLIT SPOON SAMPLER
2" O.D. AND 1 3/8" I.D.
NO LINERS

Fines Content indicates amount of material, by weight, passing the US No 200 Sieve (%)

15/12 Indicates 15 blows of a 140 pound hammer falling 30 inches was required to drive the
sampler 12 inches.

50/11 Indicates 50 blows of a 140 pound hammer falling 30 inches was required to drive the
sampler 11 inches.

5,5,5 Indicates 5 blows, 5 blows, 5 blows of a 140 pound hammer falling 30 inches was required
to drive the sampler 18 inches.

¥ GROUND WATER LEVEL 1ST DEPTH
¥ GROUND WATER LEVEL 2ND DEPTH
Y GROUND WATER LEVEL 3RD DEPTH
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CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

BORING : BH-1

PAGE 1 OF 1

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT LOCATION _Grand Junction, Colorado

LOG - STANDARD 599.84 GJ MATCHETT PARK AND CRC.GPJ  7/27/23

DATE STARTED 6/5/23 COMPLETED _6/5/23 GROUND ELEVATION 4731.9 ft STATION NO.
DRILLING CONTRACTOR _Colorado Drilling and Sampling NORTH EAST
DRILLING METHOD _Solid Stem Auger  HOLE SIZE 4.25" BORING LOCATION: _~0.3 mi N of Patterson Rd, ~160 ft E of 28 1/4 Rd
LOGGED BY T. Woolley HAMMER TYPE Automatic GROUND WATER LEVELS:
NOTES _Farmer's Field WATER DEPTH None Encountered on 6/5/23
W — ATTERBERG E
X T | E < LIMITS
Z o | R w S~ L
E_|F_|Zo Ll B2 |ZE| K | EglRElL |o |EL|Bs
| 4E (20 MATERIAL DESCRIPTION w 05 El R |28 |5E|2|F|0%|88
] | o ko) =z w D= | Y 33 0ns |:LU ~
L |o | = o |PWl I | |Qz|0Z2|<=Z2 2|
m o El S | |206|53|33|%2=z|uw
P Ol @ | g Sl
o o |
4731.9
(Topsoil) CLAY, sandy, supporting moderate vegetation,
approximately 6 inches thick
i T (Native) CLAY, sandy, moist, stiff, brown
n 4 Approximate Bulk Depth 0-2 8 [BULK 29 | 18 | 11 [55.9
Liquid Limit= 29
Plastic Limit= 18
S -+ Plasticity Index= 11
Fines Content= 55.9
i T (Native) CLAY, sandy, wet, brown, medium stiff
(4729.4 MC | 612 0.10
Approximate Bulk Depth 2-4
Liquid Limit= 28
- T Plastic Limit= 15 BUL 28 | 15| 13 |60.0
Plasticity Index= 13
B L Fines Content= 60.0
T (Native) CLAY, with sand, wet, brown, soft
- T T MC 3/12 94.1 120.2
4726.9) 5.0
Approximate Bulk Depth 4-8
= -+ e Liquid Limit= 26 Bl BULK| 26 | 17 9 |83.1
Plastic Limit= 17
Plasticity Index= 9
- - - Fines Content= 83.1
47244 7.5
B - — MC 3/12 92,5 |23.8
i T Bottom of hole at 9.0 feet.




Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

BORING : BH-2

PAGE 1 OF 1

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT LOCATION _Grand Junction, Colorado

DATE STARTED _6/5/23
DRILLING CONTRACTOR

COMPLETED _6/5/23
Colorado Drilling and Sampling

DRILLING METHOD _Solid Stem Auger
LOGGED BY _T. Woolley
NOTES _Farmer's Field

HOLE SIZE _4.25"
HAMMER TYPE

Automatic

GROUND ELEVATION _4733.3 ft STATION NO.

NORTH EAST

BORING LOCATION: _~0.3 mi N of Patterson Rd, ~690 ft E of 28 1/4 Rd
GROUND WATER LEVELS:

WATER DEPTH None Encountered on 6/5/23

MATERIAL DESCRIPTION

ELEVATION
(ft)
DEPTH
(ft)
GRAPHIC
LOG

4733.3

LIMITS

ATTERBERG

BLOW
COUNTS
SWELL
POTENTIAL (%)

LIMIT
PLASTIC

DRY UNIT WT
(pcf)
MOISTURE

LIQUID

SAMPLE TYPE
SULFATE (%)
CONTENT (%)

LIMIT
PLASTICITY

INDEX
FINES CONTENT
(%)

7

I
p

2

approximately 6 inches thick

(Topsoil) CLAY, sandy, supporting moderate vegetation,

Approximate Bulk Depth 0-2
Liquid Limit= 28
Plastic Limit= 15
Plasticity Index= 13
Fines Content= 78.0

(Native) CLAY, with sand, moist, brown to tan

Bl BULK 28

2.5

Approximate Bulk Depth 2-4
Liquid Limit= 42
Plastic Limit= 20
Plasticity Index= 22
Fines Content= 81.5

(Native) CLAY, with sand, moist, tan, medium stiff to stiff

MC 8/12 24 109.8|10.4

BUL 42

5.0

Approximate Bulk Depth 4-8
Liquid Limit= 24
Plastic Limit= 18
Plasticity Index= 6
Fines Content= 87.5
Sulfate= 1.02

7.5

(Native) CLAY, silty, very moist, tan, soft to very soft

MC 2/12 96.1 [17.5

B BULK] 1.02 24

MC 112 98.6 | 23.8

Bottom of hole at 9.0 feet.

LOG - STANDARD 599.84 GJ MATCHETT PARK AND CRC.GPJ  7/24/23

15

20

18

13

22

78.0

81.5

87.5
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Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

BORING : BH-5

PAGE 1 OF 1

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT LOCATION _Grand Junction, Colorado

DATE STARTED _6/5/23
DRILLING CONTRACTOR _Colorado Drilling and Sampling
DRILLING METHOD
LOGGED BY _T. Woolley

COMPLETED _6/5/23

Solid Stem Auger  HOLE SIZE 4.25"

HAMMER TYPE _Automatic

NOTES _Piezometer installed

EXISTING ELEVATION _4731.3 ft STATION NO.
NORTH
BORING LOCATION:

EAST
~885 ft N of Patterson Rd, ~0.25 mi E of 28 1/4 Rd

Y 2ND DEPTH 7.7 ft on 5/6/23

GROUND WATER LEVELS: Y 1STDEPTH 8.2 ft on 6/5/23

Y 3RD DEPTH 5.3 ft on 6/23/23

W — ) ATTERBERG E
R S|k e LIMITS
o —~ < X
% T 9 > v w a4 é’ ; & ~ > Lll—J
E_|Eo|To Fu | zE3 12w e BEl |0 B |2
<E|LE|Z0 MATERIAL DESCRIPTION w 032 |UE| £ |28 |E&|o|P|ox|9x
> W <5 = | =z| L |52|w EIEEIQL|O
o |a | L5 | @02 |34 Y “ |23 |22 |Faln
o o =2 °z || 5 |& 20%353?zm
%) 8 » A o o |J |2
4731.3 0 i
SIS (Topsoil) CLAY, sandy, supporting moderate vegetation,
/ \_approximately 6 inches thick /]
- T T (Native) CLAY, moist, reddish-brown, very stiff
B - — UL 41| 22 | 19 (88.2
MC | 18/12 0.06104.5| 14.2
[ (Bedrock) MANCOS SHALE, moist, light gray, hard
Approximate Bulk Depth 0-4
B 7] 7] Liquid Limit= 41
Plastic Limit= 22 MC | 82/12 116.2| 11.1
4726.3] 5 Plasticity Index= 19
Fines Content= 88.2
R | Approximate Bulk Depth 4-9
Liquid Limit= 35
Plastic Limit= 18 B)BULK 35| 18 | 17 |91.2
B . Plasticity Index= 17
Fines Content=91.2
i ] (Bedrock) MANCOS SHALE, moist, gray, hard
4721.3] 10 SS | 19/19/21
Approximate Bulk Depth 9-14
B | Liquid Limit= 39
Plastic Limit= 18
Plasticity Index= 21 B BULK 39 | 18 | 21 |88.2
B i _ Fines Content= 88.2
[ (Bedrock) MANCOS SHALE, gray, dry, very hard
4716.3] 15 SS | 24/41/50
Approximate Bulk Depth 14-21
- N b Liquid Limit= 33
Plastic Limit= 19 BIBULK 1 14 2
Plasticity Index= 14 v 33 o 8.
B N Fines Content= 83.2
i i SS 50/6 74.4
Bottom of hole at 19.5 feet.
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Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

BORING : BH-6

PAGE 1 OF 1

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT LOCATION _Grand Junction, Colorado

DATE STARTED 6/5/23
DRILLING CONTRACTOR _Colorado Drilling and Sampling

COMPLETED _6/5/23

DRILLING METHOD _Solid Stem Auger HOLE SIZE 4.25"
LOGGED BY _T. Woolley HAMMER TYPE
NOTES _Farmer's Field

Automatic

GROUND ELEVATION _4738.5 ft STATION NO.

NORTH EAST

BORING LOCATION: _~180 ft N of Patterson Rd, ~0.25 mi E of 28 1/4 Rd
GROUND WATER LEVELS:

WATER DEPTH None Encountered on 6/5/23

W — ATTERBERG E
R S|k e LIMITS
Z o | R w S~ w
o) Q > %) = g E
E_|E_|To R RENEE o |E |2~
<e|ge|28 MATERIAL DESCRIPTION W | 85 |Y2| % |28|GE|2|E|0s|88
G878 £ | =8 |38 5|27 |22133|22 )68 g
B 5 ola |& |=8|7"|z7|3%|z
4738.5 0.0 . i
2h 3 (Topsoil) CLAY, sandy, supporting moderate vegetation,
/ l’_/ approximately 6 inches thick
i T / (Native) CLAY, sandy, stiff, moist, light tan
B 4 i Approximate Bulk Depth 0-2 o
/ Liquid Limit= 20 BULK 29 | 17 | 12 [66.1
Plastic Limit= 17
B 4 i Plasticity Index= 12
Fines Content= 66.1
T (Native) CLAY with sand, moist, light tan, stiff to very stiff
4736.0 2.5 MC | 15/12 103.7|11.9
B 4 i Approximate Bulk Depth 2-4 uLl 88.1
Fines Content= 88.1 B
T (Bedrock) MANCOS SHALE, moist, light gray, hard
B T MC | 56/12 113.1|13.5
4733.5] 5.0
[ 1 } Approximate Bulk Depth 4-8
Liquid Limit= 35
R € Plastic Limit= 18 8 BULK 35 | 18 | 17 |95.2
Plasticity Index= 17
Fines Content= 95.2
T (Bedrock) MANCOS SHALE, dry, light gray, very hard
4731.0 7.5
B 1 MC | 88/10 | 3.9 120.0|10.7
Bottom of hole at 8.8 feet.
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Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

BORING : BH-7

PAGE 1 OF 1

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT LOCATION _Grand Junction, Colorado

DATE STARTED _6/5/23
DRILLING CONTRACTOR _Colorado Drilling and Sampling
DRILLING METHOD
LOGGED BY _T. Woolley

COMPLETED _6/5/23

Solid Stem Auger  HOLE SIZE 4.25"

HAMMER TYPE _Automatic

NOTES _Farmer's Field

EXISTING ELEVATION _4734.0 ft STATION NO.
NORTH
BORING LOCATION:

EAST
~0.3 mi N of Patterson Rd, ~0.26 mi E of 28 1/4 Rd

Y 2ND DEPTH 8.5 ft on 5/6/23

GROUND WATER LEVELS: Y 1STDEPTH _12.0 ft on 6/5/23

W — ) ATTERBERG E
R S|k e LIMITS
o —~ < X
% T 9 > o w a4 é’ ; & ~ > Lll—J
EF_|F-|To P 2ES [T | Eg2E o |[E_|8=
<E|0E|Z0 MATERIAL DESCRIPTION w 032 |UE| £ |28 |Ed|on|P|ox|9x
> L é_l D_% BO> =z E 58| =k 53 =u o<
5 1% |0 =z oz (P¥| 3 |x |23|235|s3|22|4
L (</(J 8 o |5 3 ] T 5 =z
4734.0 0 i
SIS (Topsoil) CLAY, sandy, supporting moderate vegetation,
/ \_approximately 6 inches thick /]
B b h (Native) CLAY, moist, tan, medium stiff
B — E UL| 33 | 17 | 16 |92.2
MC 7112
] (Bedrock) MANCOS SHALE, moist, light tan and white,
hard
i ] Approximate Bulk Depth 0-4
Liquid Limit= 33 MC | 59/12 109.4|13.3
4729.0 5 Plastic Limit= 17
Plasticity Index= 16
Fines Content= 92.2
A’i’i’éﬁi’g'{‘ﬁ‘;‘ﬁfg;k Depth 49 BBULK 1,56 37 | 15 | 22 |923
B 1 Plastic Limit= 15
Plasticity Index= 22
Fines Content= 92.3
B 7] Sulfate= 1.56
i ] ] (Bedrock) MANCOS SHALE, moist, gray, very hard MC 50/6 8.0 128.8(10.0
4724.00 10
Approximate Bulk Depth 9-14
5 - Liquid Limit= 31
Plastic Limit= 16
Plasticity Index= 15 B/ BULK 1.50 31| 16 | 15 |66.7
- N y Fines Content= 66.7
Sulfate= 1.50
] ] (Bedrock) MANCOS SHALE, dry, dark gray, very hard ss | 506 45.7
4719.00 15
s - Appro_xim_atg Bulk Depth 14-19
IE’Ilgilt?chtit:ff 6 B/BULK 32 | 16 | 16 |76.1
B T Plasticity Index= 16
Fines Content= 76.1
] SS | 50/4 62.2
Bottom of hole at 19.3 feet.
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Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

BORING : BH-8

PAGE 1 OF 1

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT LOCATION _Grand Junction, Colorado

DATE STARTED _6/5/23

LOGGED BY _T. Woolley

COMPLETED _6/5/23

NOTES _Farmer's Field

EXISTING ELEVATION 47354 ft STATION NO.
EAST
~0.28 mi N of Patterson Rd, ~0.3 mi E of 28 1/4 Rd

DRILLING CONTRACTOR _Colorado Drilling and Sampling NORTH
DRILLING METHOD _Solid Stem Auger HOLE SIZE 4.25" BORING LOCATION:
HAMMER TYPE Automatic =~ GROUND WATER LEVELS:

1ST DEPTH _None Encountered on 6/5/23

Y 2ND DEPTH _10.1 ft on 5/6/23

W — ) ATTERBERG E
R S|k e LIMITS
z o —~ | S X w
5 |- |¢ > ol |5 S |2 |z2F =
Eo|Eo|EQ m| 222 |22 ¥ |EglRE o |E |85
<g|ng|25 MATERIAL DESCRIPTION WS | 95 |YE| < (28 |hT|2|E|ck|88
LU |o |x $2 m8; hl|l S |27 |0%|32|22 K20
o © << S| 52| |20(53- (77 (<Z|U
%) el @ |a &) o (a7 |Z
4735.4) 0 i
SIS (Topsoil) CLAY, sandy, supporting moderate vegetation,
\ approximately 6 inches thick
B N (Bedrock) MANOS SHALE, weathered, moist, yellowish
tan, very stiff
- Approximate Bulk Depth 0-4 UL 36 | 18 | 18 |89.9
Liquid Limit= 36 MC | 27/12 109.3| 16.7
B i Plastic Limit= 18
Plasticity Index= 18
Fines Content= 89.9
] (Bedrock) MANCOS SHALE, moist, tan to light brown,
7304 5 hard MC | 62/12 116.4|12.8
Approximate Bulk Depth 4-9
B 7] Liquid Limit= 39
Plastic Limit= 19 Bl(BULK 1.18 39 | 19 | 20 |874
B 4 Plasticity Index= 20
Fines Content= 87.4
Sulfate= 1.18
4725.4 10 }d SS | 17/19/28 735
Approximate Bulk Depth 9-14
5 - Liquid Limit= 37
Plastic Limit= 20
Plasticity Index= 17 PEULK 37| 20| 17 1878
B N Fines Content= 87.8
(Bedrock) MANCOS SHALE, dry, gray, very hard ss 95/10
4720.4] 15
Approximate Bulk Depth 14-21
B N Liquid Limit= 38
Plastic Limit= 18 B)BULK 38 | 18 | 20 |78.2
B ] Plasticity Index= 20
Fines Content=78.2
C ] SS|__50/1 76.5
4715.4] 20
i ] Bottom of hole at 21.0 feet.
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Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

PROJECT NAME _Community Recreation Center at Matchett Park

BORING : BH-9

PAGE 1 OF 1

PROJECT LOCATION _Grand Junction, Colorado

DATE STARTED 6/5/23 COMPLETED _6/5/23
DRILLING CONTRACTOR _Colorado Drilling and Sampling

DRILLING METHOD _Solid Stem Auger HOLE SIZE 4.25"
LOGGED BY _T. Woolley
NOTES _Farmer's Field

HAMMER TYPE _Automatic

GROUND ELEVATION _4733.0 ft

NORTH

BORING LOCATION:
GROUND WATER LEVELS:

EAST
~0.23 mi N of Patterson Rd, ~0.25 mi E of 28 1/4 Rd

STATION NO.

Y WATER DEPTH 8.5 ft on 6/5/23

MATERIAL DESCRIPTION

ELEVATION
(ft)
DEPTH
(ft)
GRAPHIC
LOG

4733.0 O

SAMPLE TYPE

BLOW
COUNTS

SWELL
POTENTIAL (%)

SULFATE (%)

DRY UNIT WT.
(pcf)

MOISTURE
CONTENT (%)

ATTERBERG

LIMITS

LIQUID
LIMIT
PLASTIC

LIMIT
PLASTICITY

INDEX
FINES CONTENT
(%)

7

ey
p

2

\ approximately 6 inches thick

(Topsoil) CLAY, sandy, supporting moderate vegetation,

Approximate Bulk Depth 0-4
Liquid Limit= 37
Plastic Limit= 21
Plasticity Index= 16
Fines Content= 81.3

(Native) CLAY, with sand, moist, tan, very stiff

ULl

MC

2112

4728.0, 5 hard

Approximate Bulk Depth 4-9
Liquid Limit= 50
Plastic Limit= 27
Plasticity Index= 23
Fines Content= 94.2

(Bedrock) MANCOS SHALE, weathered, moist, light gray,

MC

30/12

B\ [BULK]

4723.00 10

Approximate Bulk Depth 9-14
= -+ Liquid Limit= 37

Plastic Limit= 22

Plasticity Index= 15

Fines Content= 88.0

(Bedrock) MANCOS SHALE, moist, gray, very hard

SS

25/36/50

lB BULK]

4718.0] 15

Approximate Bulk Depth 14-21
B T Liquid Limit= 38

Plastic Limit= 15

Plasticity Index= 23

Fines Content= 87.5

4713.0] 20

(Bedrock) MANCOS SHALE, moist, dark gray, very hard

SS

0=

50/6

|l BULK]

SS

Bottom of hole at 21.3 feet.

50/4

1.3

105.9

116.5

15.2

151

37

50

37

38

21

27

22

15

16

23

15

23

81.3

94.2

88.0

50.4

87.5

43.7
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Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction
PROJECT NUMBER 599.84

BORING : BH-10

PAGE 1 OF 1

PROJECT NAME _Community Recreation Center at Matchett Park
PROJECT LOCATION _Grand Junction, Colorado

DATE STARTED _6/5/23 COMPLETED _6/5/23
DRILLING CONTRACTOR _Colorado Drilling and Sampling
DRILLING METHOD _Solid Stem Auger  HOLE SIZE _4.25"
LOGGED BY _T. Woolley HAMMER TYPE _Automatic
NOTES _Farmer's Field

GROUND ELEVATION _4734.1 ft

NORTH

BORING LOCATION:
GROUND WATER LEVELS:

STATION NO.

EAST
~0.26 mi N of Patterson Rd, ~0.27 mi E of 28 1/4 Rd

Y WATER DEPTH 9.0 ft on 6/5/23

MATERIAL DESCRIPTION

ELEVATION
(ft)
DEPTH
(ft)
GRAPHIC
LOG

=
hy
w
»
N
o

SAMPLE TYPE

BLOW
COUNTS

SWELL
POTENTIAL (%)

SULFATE (%)

DRY UNIT WT.
(pcf)

MOISTURE
CONTENT (%)

ATTERBERG

LIMITS

LIQUID
LIMIT
PLASTIC

LIMIT
PLASTICITY

INDEX
FINES CONTENT
(%)

2
-1

.
7

\ approximately 6 inches thick

(Topsoil) CLAY, sandy, supporting moderate vegetation,

stiff

(Bedrock) MANCOS SHALE, weathered, moist, gray, very

ULl

MC

23112

= -+ Approximate Bulk Depth 0-4
Liquid Limit= 41
47291 5 Plastic Limit= 18

Plasticity Index= 23
Fines Content= 93.2

Approximate Bulk Depth 4-9
Fines Content=71.6
B T Sulfate= 1.47

(Bedrock) MANCOS SHALE, dry, light gray, very hard

e—
——

SS

=]

16/21/32

|B BULK]

(Bedrock) MANCOS SHALE, moist, light gray, very

4724.1] 10

Approximate Bulk Depth 9-14
B T Liquid Limit= 34

Plastic Limit= 18

B £ Plasticity Index= 16

Fines Content= 74.2
Sulfate= 0.34

hard
SS

89/12

Bl(BULK

(Bedrock) MANCOS SHALE, moist, gray, very hard

4719.1] 15

Approximate Bulk Depth 14-21
Liquid Limit= 30
Plastic Limit= 18
Plasticity Index= 12
Fines Content= 69.4

4714.1] 20

SS

50/4

BBULK

Bottom of hole at 21.1 feet.

SS

50/1

1.47

0.34

104.7

18.6

4

34

30

18

18

18

23

16

12

93.2

46.9

71.6

74.2

69.4

48.2




Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

TEST PIT : TP-1

PAGE 1 OF 1

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT LOCATION _Grand Junction, Colorado

LOG - STANDARD 599.84 GJ MATCHETT PARK AND CRC.GPJ  7/24/23

DATE STARTED _6/5/23 COMPLETED _6/5/23 GROUND ELEVATION _4734.0 ft STATION NO.
EXCAVATION CONTRACTOR _Colorado Drilling and Sampling NORTH EAST
EXCAVATION METHOD _Solid Stem AugeEST PIT SIZE _4.25" BORING LOCATION: Middle pool proposed building
LOGGED BY T. Woolley HAMMER TYPE Automatic GROUND WATER LEVELS:
NOTES Y WATER DEPTH 9.0 ft on 6/5/23
W — ATTERBERG E
R S|k e LIMITS
Z o | R w S~ w
o O > %) s = - =
E_|E_|To " gt |dZ| w e o |E_|Z=
<E|ax (Lo MATERIAL DESCRIPTION w o5 Ui '2 Z8 |ED| O |Er|oX|8
> w <5 =1 =z S22 |52 EC|2W|oT
w o | “— mQ |pu| Y o) =225 0|n
o = o El |z |88|95|335|2z|u
w & l @ | o o7 | |37z
4734.0L 0.0 i L
SR (Topsoil) CLAY, sandy, supporting moderate vegetation,
) approximately 6 inches thick
i T (Native) CLAY, brown, stiff, moist
Approximate Bulk Depth 0-3
Liquid Limit= 34
- -+ - Plastic Limit= 21 B)BULK| 34 | 21 | 13 |192.0
Plasticity Index= 13
Fines Content= 92.0
4731.5] 2.5
T (Bedrock) MANCOS SHALE, gray, very hard
| € Approximate Bulk Depth 4.5-5.5
Liquid Limit= 39
Plastic Limit= 29
4729.0, 5.0 Plasticity Index= 10 B(|BULK 1.90 39 | 29 | 10 |77.4
Fines Content=77.4
Sulfate= 1.90
i T ] (Bedrock) MANCOS SHALE, gray, very hard, calcareous
i T ] Approximate Bulk Depth 6-7
Liquid Limit= 40
S Plastic Limit= 29 B((BULK] 40 | 29 | 11 |94.4
Plasticity Index= 11
Fines Content= 94.4
4726.5] 7.5
Approximate Bulk Depth 7.5-8.5
n 41 Sulfate= 1.02 B/ [BULK 1.02
T - Bottom of test pit at 9.0 feet.




Geotechnical Investigation Report
\@ RO CkS 01 Community Recreation Center at Matchett Park

Consulting Group, Inc. Grand Junction, Colorado

APPENDIX D

TEST PIT PHOTOGRAPHS

RockSol Project No. 599.84 July 27, 2023
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Geotechnical Investigation Report
\@ RO CkS 01 Community Recreation Center at Matchett Park

Consulting Group, Inc. Grand Junction, Colorado

APPENDIX E

LABORATORY TEST RESULT SUMMARY
AND

TEST RESULT SHEETS

RockSol Project No. 599.84 July 27, 2023



SUMMARY - STANDARD LANDSCAPE 599.84_GJ MATCHETT PARK AND CRC.GPJ  7/26/23

Q RockSol

CLIENT

Consulting Group, Inc.,

City of Grand Junction

PROJECT NUMBER _599.84

SUMMARY OF PHYSICAL & CHEMICAL TEST RESULTS
PAGE 1 OF 2

PROJECT NAME _Community Recreation Center at Matchett Park
PROJECT LOCATION _Grand Junction, Colorado

Borehole | Depth | Liquid | Plastic |Plasticity| , ool | %<#200|  Classification Contont | ety Gompressive| Sufate| Resistvty oH | Chlorides SeStonars b
(ft) Limit Limit Index (%) Sieve UsCcs AASHTO (%) (pcf) St(rgggth (%) | (ohm-cm) (%) MDD | oMmc |sm
BH-1 0-2 29 18 11 56 CL A-6 (3)
BH-1 2-4 28 15 13 60 CL A-6 (5)
BH-1 2.01 0.10
BH-1 48| 26 | 17 | 9 83 | CL A-4 (6)
BH-1 4.01 20.2 941
BH-1 8 23.8 92.5
BH-2 02| 28 | 15 | 13 78 | CL A-6 (8)
BH-2 2-4 | 42 20 22 81 CL A-7-6 (18)
BH-2 2.01 24 10.4 | 109.8
BH-2 4-8 24 18 6 88 CL-ML A-4 (3) 1.02
BH-2 4.01 17.5 96.1
BH-2 8 23.8 98.6
BH-5 04| 4 22 19 88 CL A-7-6 (17)
BH-5 2 142 | 104.5 0.06
BH-5 4-9 35 18 17 91 CL A-6 (15)
BH-5 4.01 11.1 116.2
BH-5 9-14| 39 18 21 88 CL A-6 (18)
BH-5 14-19 33 19 14 83 CL A-6 (11)
BH-5 19 74
BH-6 0-2 29 17 12 66 CL A-6 (6) 110.8 1569 | S
BH-6 2-4 88
BH-6 2.01 11.9 | 103.7
BH-6 4-8 | 35 18 17 95 CL A-6 (16)
BH-6 4.01 13.5 | 1131
BH-6 8 3.9 10.7 | 120.0
BH-7 0-4 33 17 16 92 CL A-6 (14)
BH-7 4-9 37 15 22 92 CL A-6 (20) 1.56 7.6 | 0.0300
BH-7 4.01 13.3 | 109.4
BH-7 9-14| 31 16 15 67 CL A-6 (8) 1.50
BH-7 9.01 8.0 10.0 | 128.8




SUMMARY - STANDARD LANDSCAPE 599.84_GJ MATCHETT PARK AND CRC.GPJ  7/26/23

Q RockSol

Consulting Group, Inc.,

CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

SUMMARY OF PHYSICAL & CHEMICAL TEST RESULTS
PAGE 2 OF 2

PROJECT NAME _Community Recreation Center at Matchett Park
PROJECT LOCATION _Grand Junction, Colorado

Borehoie | Depth| Liquid | Plastic |Plasticity| ponet | %<#ioop|  Classification Contont | ety Gompressive| Sufate| Resistvty oH | Chlorides SeStonars b
(ft) Limit Limit Index (%) Sieve UsCcs AASHTO (%) (pcf) St(rgggth (%) | (ohm-cm) (%) MDD | oMmc |sm
BH-7 14-19 32 16 16 76 CL A-6 (10)
BH-7 14.01 46
BH-7 19 62
BH-8 04| 36 18 18 90 CL A-6 (16)
BH-8 2 16.7 | 109.3
BH-8 4-9 39 19 20 87 CL A-6 (17) 1.18
BH-8 4.01 12.8 | 116.4
BH-8 | 914| 37 | 20 | 17 88 | CL | A6(15)
BH-8 9.01 74
BH-8 14-21 38 18 20 78 CL A-6 (14)
BH-8 19 76
BH-9 0-4 37 21 16 81 CL A-6 (12)
BH-9 2 15.2 | 105.9
BH-9 4-9 50 27 23 94 CH A-7-6 (25)
BH-9 4.01 1.3 15.1 116.5
BH-9 | 914| 37 | 22 | 15 88 | CL | A6(13)
BH-9 14-21 38 15 23 88 CL A-6 (20)
BH-9 14.01 50
BH-9 21 44
BH-10 04| 4 18 23 93 CL A-7-6 (22)
BH-10 2 18.6 | 104.7
BH-10 4-9 72 1.47| ez | 7.6 | 0.0140
BH-10 4.01 47
BH-10 9-14| 34 18 16 74 CL A-6 (10) 0.34
BH-10 14-21 30 18 12 69 CL A-6 (6)
BH-10 21 48
TP-1 0-3 34 21 13 92 CL A-6 (12) 106.0 175 | S
TP-1 4.5-5.% 39 29 10 77 ML A-4 (8) 1.90| rwess» |7.7 | 0.0060
TP-1 6-7 | 40 29 11 94 ML A-6 (13)
TP-1 7.5-8.% 1.02
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Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

ATTERBERG LIMITS RESULTS
AASHTO T89 Method A/T90

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT NUMBER _599.84

PROJECT LOCATION _Grand Junction, Colorado
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LIQUID LIMIT
Specimen ldentification LL| PL Pl |Fines | Classification
@ BH-1 0.0-20( 29| 18| 11| 55.9| SANDY LEAN CLAY (CL) (A-6)
XI| BH-1 20-40| 28| 15| 13| 60.0| SANDY LEAN CLAY (CL) (A-6)
A BH-1 4080 26| 17 9| 83.1 | LEAN CLAY with SAND (CL) (A-4)
* | BH-2 0.0-20| 28| 15| 13| 78.0 | LEAN CLAY with SAND (CL) (A-6)
©®| BH-2 20-40| 42| 20| 22| 81.5|LEAN CLAY with SAND (CL) (A-7-6)
& BH-2 4080 24| 18 6| 87.5|SILTY CLAY (CL-ML) (A-4)
O| BH-5 0.0-40| 41| 22| 19| 88.2| LEAN CLAY (CL) (A-7-6)
A| BH-5 40-90| 35| 18| 17| 91.2|LEAN CLAY (CL) (A-6)
®| BH-5 9.014.0| 39| 18| 21| 88.2|LEAN CLAY (CL) (A-6)
®| BH-5 14.0-19.0| 33| 19| 14| 83.2| LEAN CLAY with SAND (CL) (A-6)
0| BH-6 0.0-20( 29| 17| 12| 66.1 | SANDY LEAN CLAY (CL) (A-6)
8| BH-6 40-80| 35| 18| 17| 95.2|LEAN CLAY (CL) (A-6)
@| BH-7 0.0-40( 33| 17| 16| 92.2 | LEAN CLAY (CL) (A-6)
*| BH-7 40-90| 37| 15| 22| 92.3|LEAN CLAY (CL) (A-6)
&| BH-7 9.014.0| 31| 16| 15| 66.7| SANDY LEAN CLAY (CL) (A-6)
H| BH-7 14.0-19.0| 32| 16| 16| 76.1 | LEAN CLAY with SAND (CL) (A-6)
¢ BH-8 0.0-40f 36| 18| 18| 89.9|LEAN CLAY (CL) (A-6)
<| BH-8 4090 39| 19| 20| 87.4|LEANCLAY (CL) (A-6)
X| BH-8 9.014.0| 37| 20| 17| 87.8|LEAN CLAY (CL) (A-6)
8| BH-8 14.0-21.0| 38| 18| 20| 78.2 | LEAN CLAY with SAND (CL) (A-6)
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Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction
PROJECT NUMBER 599.84

ATTERBERG LIMITS RESULTS
AASHTO T89 Method A/T90

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT LOCATION _Grand Junction, Colorado
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50 %
] 7
é 40 /
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X 2
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0O 20 40 60 80 100
LIQUID LIMIT
Specimen ldentification LL| PL Pl [Fines | Classification
@ BH-9 0.0-40( 37| 21| 16| 81.3 | LEAN CLAY with SAND (CL) (A-6)
X BH-9 4090 50| 27| 23| 94.2|FAT CLAY (CH) (A-7-6)
A BH-9 9.014.0| 37| 22| 15| 88.0|LEAN CLAY (CL) (A-6)
*| BH-9 14.0-21.0| 38| 15| 23| 87.5|LEAN CLAY (CL) (A-6)
©®©| BH-10 0.0-40| 41| 18| 23| 93.2|LEAN CLAY (CL) (A-7-6)
& BH-10 9.014.0| 34| 18| 16| 74.2|LEAN CLAY with SAND (CL) (A-6)
O| BH-10 14.0-21.0f 30| 18| 12| 69.4 | SANDY LEAN CLAY (CL) (A-6)
Al TP-1 0.0-3.0f 34| 21| 13| 92.0  LEAN CLAY (CL) (A-6)
®| TP-1 4555 39| 29| 10| 77.4|SILT with SAND (ML) (A-4)
& TP-1 6.0-70| 40| 29| 11| 944 |SILT (ML) (A-6)
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sulting Group, Inc.

CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Community Recreation Center at Matchett Park
PROJECT LOCATION _Grand Junction, Colorado
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse| medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
®| BH-1 0.0-2.0 SANDY LEAN CLAY (CL) (A-6) 29 18 1
X| BH-1 2.0-4.0 SANDY LEAN CLAY (CL) (A-6) 28 15 13
A| BHA1 4.0-8.0 LEAN CLAY with SAND (CL) (A-4) 26 17 9
*| BH-2 0.0-2.0 LEAN CLAY with SAND (CL) (A-6) 28 15 13
®| BH-2 2.0-4.0 LEAN CLAY with SAND (CL) (A-7-6) 42 20 22
Specimen Identification | D100 | D60 | D30 | D10 | %Gravel | %Coarse Sand|%Fine Sand | %Silt %Clay
® | BH-1 0.0-2.0 19 0.106 20.8 7.2 16.1 55.9
X | BH-1 2.0-4.0 12.5 0.075 11.8 1.1 171 60.0
A | BHA1 4.0-8.0 19 4.0 1.8 1.1 83.1
* | BH-2 0.0-2.0 9.5 4.7 25 14.9 78.0
® | BH-2 2.0-4.0 12.5 44 2.7 11.4 81.5
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Consulting Group, Inc.

CLIENT _City of Grand Junction

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT NUMBER _599.84

PROJECT LOCATION _Grand Junction, Colorado
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse| medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
®| BH-2 4.0-8.0 SILTY CLAY (CL-ML) (A4) 24 18 6
X| BH-5 0.0-4.0 LEAN CLAY (CL) (A-7-6) 41 22 19
A| BH-5 4.0-9.0 LEAN CLAY (CL) (A-6) 35 18 17
*| BH-5 9.0-14.0 LEAN CLAY (CL) (A-6) 39 18 21
®| BH-5 14.0-19.0 LEAN CLAY with SAND (CL) (A-6) 33 19 14
Specimen Identification | D100 | D60 | D30 | D10 | %Gravel | %Coarse Sand|%Fine Sand | %Silt %Clay
® | BH-2 4.0-8.0 9.5 0.7 04 1.4 87.5
X | BH-5 0.0-4.0 9.5 0.6 1.9 9.4 88.2
A | BH-5 4.0-9.0 9.5 0.7 24 5.8 91.2
* | BH-5 9.0-14.0 9.5 1.7 41 6.0 88.2
® | BH-5 14.0-19.0 19 4.0 5.6 7.2 83.2
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Con:

GRAIN SIZE DISTRIBUTION

CLIENT _City of Grand Junction PROJECT NAME _Community Recreation Center at Matchett Park
PROJECT NUMBER 599.84 PROJECT LOCATION _Grand Junction, Colorado
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
®| BH-5 19.0 (Bedrock) MANCOS SHALE
X| BH-6 0.0-2.0 SANDY LEAN CLAY (CL) (A-6) 29 | 17 | 12
A| BH-6 2.0-4.0 CLAY with SAND
x| BH-6 4.0-8.0 LEAN CLAY (CL) (A-6) 35 | 18 | 17
®| BH-7 0.0-4.0 LEAN CLAY (CL) (A-6) 33 | 17 | 16
Specimen Identification | D100 | D60 | D30 | D10 | %Gravel | %Coarse Sand|%Fine Sand | %Silt %Clay
® | BH-5 19.0 125 9.3 8.5 7.8 74.4
X | BH-6 0.0-2.0 19 5.7 3.8 24.4 66.1
A | BH-6 2.0-4.0 125 1.5 1.2 9.1 88.1
* | BH-6 4.0-8.0 19 0.5 0.6 3.8 95.2
® | BH-7 0.0-4.0 9.5 1.0 1.5 53 92.2
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CLIENT _City of Grand Junction

PROJECT NUMBER _599.84

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Community Recreation Center at Matchett Park
PROJECT LOCATION _Grand Junction, Colorado
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
®| BH-7 4.0-9.0 LEAN CLAY (CL) (A-6) 37 15 22
X| BH-7 9.0-14.0 SANDY LEAN CLAY (CL) (A-6) 31 16 15
A| BH-7 14.0-19.0 LEAN CLAY with SAND (CL) (A-6) 32 16 16
*| BH-7 14.0 (Bedrock) MANCOS SHALE
®| BH-7 19.0 (Bedrock) MANCOS SHALE
Specimen Identification | D100 | D60 | D30 | D10 | %Gravel | %Coarse Sand|%Fine Sand | %Silt %Clay
® | BH-7 4.0-9.0 4.75 0.5 2.6 4.7 92.3
X | BH-7 9.0-14.0 19 5.8 13.2 14.3 66.7
A | BH-7 14.0-19.0 12.5 3.1 8.7 12.2 76.1
* | BH-7 14.0 9.5 0.432 16.8 234 14.1 45.7
® | BH-7 19.0 9.5 11.5 15.9 10.4 62.2
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Con:

GRAIN SIZE DISTRIBUTION

CLIENT _City of Grand Junction PROJECT NAME _Community Recreation Center at Matchett Park
PROJECT NUMBER 599.84 PROJECT LOCATION _Grand Junction, Colorado
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse| medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
®| BH-8 0.0-4.0 LEAN CLAY (CL) (A-6) 36 | 18 | 18
x| BH-8 4.0-9.0 LEAN CLAY (CL) (A-6) 39 | 19 | 20
A| BH-8 9.0-14.0 LEAN CLAY (CL) (A-6) 37 | 20 | 17
*x| BH-8 9.0 (Bedrock) MANCOS SHALE
®| BH-8 14.0-21.0 LEAN CLAY with SAND (CL) (A-6) 38 18 20
Specimen Identification | D100 | D60 | D30 | D10 | %Gravel | %Coarse Sand|%Fine Sand | %Silt %Clay
® | BH-8 0.0-4.0 19 0.5 14 8.2 89.9
X | BH-8 4.0-9.0 9.5 11 4.2 7.3 87.4
A | BH-8 9.0-14.0 9.5 1.5 5.0 58 87.8
* | BH-8 9.0 12.5 14.0 6.2 6.2 73.5
® | BH-8 14.0-21.0 9.5 5.1 9.6 71 78.2
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City of Grand Junction

PROJECT NUMBER _599.84

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT LOCATION _Grand Junction, Colorado
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse| medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
®| BH-8 19.0 (Bedrock) MANCOS SHALE
X| BH-9 0.0-4.0 LEAN CLAY with SAND (CL) (A-6) 37 21 16
A| BH-9 4.0-9.0 FAT CLAY (CH) (A-7-6) 50 27 23
*| BH-9 9.0-14.0 LEAN CLAY (CL) (A-6) 37 22 15
®| BH-9 14.0-21.0 LEAN CLAY (CL) (A-6) 38 15 23
Specimen Identification | D100 | D60 | D30 | D10 | %Gravel | %Coarse Sand|%Fine Sand | %Silt %Clay
® | BH-8 19.0 9.5 1.7 9.1 12.7 76.5
X | BH-9 0.0-4.0 19 1.5 34 13.8 81.3
A | BH-9 4.0-9.0 9.5 0.6 2.2 3.0 94.2
* | BH-9 9.0-14.0 9.5 0.8 3.7 7.5 88.0
© | BH-9 14.0-21.0 19 3.7 3.0 5.8 87.5
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PROJECT NUMBER _599.84

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Community Recreation Center at Matchett Park
PROJECT LOCATION _Grand Junction, Colorado
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, .SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
®| BH-9 14.0 (Bedrock) MANCOS SHALE
X| BH-9 21.0 (Bedrock) MANCOS SHALE
A| BH-10 0.0-4.0 LEAN CLAY (CL) (A-7-6) M 18 23
*| BH-10 4.0-9.0 (Bedrock) MANCOS SHALE, weathered
®| BH-10 4.0 (Bedrock) MANCOS SHALE, weathered
Specimen Identification | D100 | D60 | D30 | D10 | %Gravel | %Coarse Sand|%Fine Sand | %Silt %Clay
® | BH-9 14.0 12.5 | 0177 21.4 12.0 16.2 50.4
X | BH-9 21.0 19 0.615 27.8 15.2 13.3 43.7
A | BH-10 0.0-4.0 9.5 0.7 1.5 4.6 93.2
* | BH-10 4.0-9.0 12.5 5.2 11.6 11.5 71.6
® | BH-10 4.0 19 0.545 32.3 8.6 12.1 46.9
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GRAIN SIZE DISTRIBUTION

CLIENT _City of Grand Junction PROJECT NAME _Community Recreation Center at Matchett Park
PROJECT NUMBER 599.84 PROJECT LOCATION _Grand Junction, Colorado
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
®| BH-10 9.0-14.0 LEAN CLAY with SAND (CL) (A-6) 34 | 18 | 16
x| BH-10 14.0-21.0 SANDY LEAN CLAY (CL) (A-6) 30 18 12
A| BH-10 21.0 (Bedrock) MANCOS SHALE
*x| TP-1 0.0-3.0 LEAN CLAY (CL) (A-6) 34 | 21 | 13
®| TP 4.5-5.5 SILT with SAND (ML) (A-4) 39 | 29 | 10
Specimen Identification | D100 | D60 | D30 | D10 | %Gravel | %Coarse Sand|%Fine Sand | %Silt %Clay
® | BH-10 9.0-14.0 9.5 3.8 10.3 1.7 74.2
X | BH-10 14.0-21.0 9.5 4.3 12.7 13.6 69.4
A | BH-10 21.0 125 0.254 15.4 194 17.0 48.2
* | TP-1 0.0-3.0 9.5 1.3 11 5.6 92.0
® 1 TP-1 4.5-5.5 12.5 12.9 5.3 4.4 774
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PROJECT NAME _Community Recreation Center at Matchett Park

PROJECT NUMBER _599.84

PROJECT LOCATION _Grand Junction, Colorado
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CLIENT

PROJECT NUMBER _599.84

City of Grand Junction

PROJECT NAME _Matchett Park Community Recreation Center

PROJECT LOCATION _Grand Junction, Colorado
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\ \\ \ TEST RESULTS
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CLIENT _City of Grand Junction PROJECT NAME Matchett Park Community Recreation Center
PROJECT NUMBER _599.84 PROJECT LOCATION _Grand Junction, Colorado
150 NI
\ \ \\ Source of Material TP-10-3 ft
\ Description of Material LEAN CLAY(CL)
145 \\ \ A6 (12)
\ Test Method AASHTO T99 Method A
\ Manual Hammer X
\ \ .
1\ Automatic Hammer
140 WA
\ \
\ [\
\ [\
135 \ : \\
A TEST RESULTS
\ \ Maximum Dry Density _106.0 PCF
g \ \ Optimum Water Content 17.5 %
|>—: 130 \
.
E NI ATTERBERG LIMITS
[
0 125 \\ : \ LL PL PI
; \ 34 21 13
\NJA .
\ Curves of 100% Saturation
120 \ for Specific Gravity Equal to:
\
\ . N 2.80
2.70
115 \ ? \
TJ S 2.60
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105 1\
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\
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SWELL - STANDARD 599.84_GJ MATCHETT PARK AND CRC.GPJ ROCKSOL TEMPLATE.GDT 7/11/23

Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

SWELL - CONSOLIDATION TEST

PROJECT NAME _Matchett Park Community Recreation Center

PROJECT NUMBER _599.84

PROJECT LOCATION _Grand Junction, Colorado

-8

-7

STRAIN, %

0.1

STRESS, ksf

10

Specimen Identification

Classification

Swell/Consol.
(%)

Ya(pcf)

MC%

® BH-2 2

(Native) CLAY

24

109.8

10.4




SWELL - STANDARD 599.84_GJ MATCHETT PARK AND CRC.GPJ ROCKSOL TEMPLATE.GDT 7/11/23

Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

SWELL - CONSOLIDATION TEST

PROJECT NAME _Matchett Park Community Recreation Center

PROJECT NUMBER _599.84

PROJECT LOCATION _Grand Junction, Colorado

-8

-7

STRAIN, %

0.1

STRESS, ksf

Specimen Identification

Classification

Swell(/g/.‘;c))nsol. 'Yd(pcf) MC%

® BH-6

8

(Bedrock) CLAYSTONE

3.9 120.0 | 10.7




SWELL - STANDARD 599.84_GJ MATCHETT PARK AND CRC.GPJ ROCKSOL TEMPLATE.GDT 7/11/23

Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

SWELL - CONSOLIDATION TEST

PROJECT NAME _Matchett Park Community Recreation Center

PROJECT NUMBER _599.84

PROJECT LOCATION _Grand Junction, Colorado

-8

»

i

-7

STRAIN, %

0.1

STRESS, ksf

Specimen Identification

Classification

Swell(/g/.‘;c))nsol. 'Yd(pcf) MC%

® BH-7

9

(Bedrock) SHALE

8.0 128.8 | 10.0




SWELL - STANDARD 599.84_GJ MATCHETT PARK AND CRC.GPJ ROCKSOL TEMPLATE.GDT 7/11/23

Q RockSol

Consulting Group, Inc.

CLIENT _City of Grand Junction

SWELL - CONSOLIDATION TEST

PROJECT NAME _Matchett Park Community Recreation Center

PROJECT NUMBER _599.84

PROJECT LOCATION _Grand Junction, Colorado

-8

-7

STRAIN, %

0.1

STRESS, ksf

Specimen Identification

Classification

Swell(/g/.‘;c))nsol. 'Yd(pcf) MC%

® BH-9

4

(Bedrock) CLAYSTONE, weathered 1.3 116.5 | 15.1




cCrmrT

TECHNICAL

S ERVICES

R-VALUE TEST GRAPH (AASHTO T190)

Project Number: 23.022, RockSol Consulting

Project Name: City of GJ Marchett Park Rec Center (RockSol Project No. 599.84)
Lab ID Number: 232542

Sample Location: BH-2 at 2 to 4 feet

Date: 06/21/23
Technician: J. De Los Santos
Reviewer:  G. Hoyos

Visual Description: SAND, clayey, brown

100
80
60
]
3
S
>
40 &
*—
I
I \\\\
= - 20
T —— - - S s E
S ST
0
800 700 600 500 400 300 200 100
Exudation Pressure (psi)
R-Value @ Exudation Pressure 300 psi: 15
Specification:
CDOT Pavement Design Manual, 2011.
Eq. 2.1 & 2.2, page 2-3.
Test Specimen: 1 2 3
S; =[(R-5)/11.29]+3 S;= 3.89 Moisture Content, %: 12.0 13.6 159
Mg = 1015, #1872)/6.24] Mg= 4,195 Expansion Pressure, psi: 0.44 0.39 0.09
Mg = Resilient Modulus, psi Dry Density, pcf: 125.0 120.5 113.6
S, = the Soil Support Value R-Value: 32 14 11
R = the R-Value obtained Exudation Pressure, psi: 593 288 200

Note: The R-Value is measured; the My is an approximation from correlation formulas.

Colorado Regional Office: 7108 South Alton Way, Building B e Centennial, Colorado 80112

R-Value 232542 Phone 303-220-0300 e www.cesareinc.com

Rev. 3/30/12




CImrT

TECHNICAL ARSI
S ERVICES
R-VALUE TEST GRAPH (AASHTO T190)
Project Number: 23.022, RockSol Consulting Date: 06/21/23
Project Name: City of GJ Marchett Park Rec Center (RockSol Project No. 599.84) Technician: J. De Los Santos
Lab ID Number: 232543 Reviewer:  G. Hoyos
Sample Location: BH-6 at 2 to 4 feet
Visual Description: CLAY, with sand, brown
100
80
60
o
=
>
40 &
&\\\
-y 20
~hszz-r--4-r--1lar
]
0
800 700 600 500 400 300 200 100
Exudation Pressure (psi)
R-Value @ Exudation Pressure 300 psi: 14
Specification:
CDOT Pavement Design Manual, 2011.
Eq. 2.1 & 2.2, page 2-3.
Test Specimen: 1 2 3
S; =[(R-5)/11.29]+3 S,= 3.78 Moisture Content, %: 15.5 19.6 22.1
Mg =101, +18-72)/6.24] Mp= 4,033 Expansion Pressure, psi: 1.27 1.06 0.52
Mg = Resilient Modulus, psi Dry Density, pcf: 115.3 108.9 100.6
S; = the Soil Support Value R-Value: 29 8 6
R = the R-Value obtained Exudation Pressure, psi: 468 229 124

Note: The R-Value is measured; the My is an approximation from correlation formulas.

Colorado Regional Office: 7108 South Alton Way, Building B e Centennial, Colorado 80112
R-Value 232543 Phone 303-220-0300 e www.cesareinc.com

Rev. 3/30/12
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APPENDIX F

SEISMIC COEFFICIENT OUTPUT SHEET

RockSol Project No. 599.84 July 27, 2023



OSHPD

CALIFORNIA

Latitude, Longitude: 39.09479453, -108.52484742

> Darla
& Jean Park
~
gl
~ Aspen Ridge Alzheimer,
Special Care Center - A
Meade Ct §5\
o @
= : 2
PN Mark/Mechanical 2
o ; - =
Gooalé D Heating’'and Cooling o
g Map data ©2023
Date 7/18/2023, 12:13:50 PM
Design Code Reference Document ASCE7-16
Risk Category 1]
Site Class D - Default (See Section 11.4.3)
Type Value Description
Ss 0.242 MCERg ground motion. (for 0.2 second period)
S, 0.066 MCER ground motion. (for 1.0s period)
Sus 0.387 Site-modified spectral acceleration value
Sm1 0.158 Site-modified spectral acceleration value
Sps 0.258 Numeric seismic design value at 0.2 second SA
Sp1 0.105 Numeric seismic design value at 1.0 second SA
Type Value Description
SDC B Seismic design category
Fa 1.6 Site amplification factor at 0.2 second
Fy 2.4 Site amplification factor at 1.0 second
PGA 0.134 MCEg peak ground acceleration
Fpea 1.532 Site amplification factor at PGA
PGAy 0.206 Site modified peak ground acceleration
T 4 Long-period transition period in seconds
SsRT 0.242 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 0.256 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 1.5 Factored deterministic acceleration value. (0.2 second)
S1RT 0.066 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.071 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 0.6 Factored deterministic acceleration value. (1.0 second)
PGAd 0.5 Factored deterministic acceleration value. (Peak Ground Acceleration)
PGAyH 0.134 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration
Crs 0.946 Mapped value of the risk coefficient at short periods
Cri4 0.932 Mapped value of the risk coefficient at a period of 1 s

Cy 0.784 Vertical coefficient



DISCLAIMER

D and its sponsors and contributors assume no responsibility or

While the information presented on this website is believed to be correct, S ) 1
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website.
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PAVEXPRESS FLEXIBLE PAVEMENT OUTPUT SHEET

RockSol Project No. 599.84 July 27, 2023



Project: Matchett Park

p Matchett Park and Community Recreation Center Parking Lots
*

AASHTO '93/'98: Flexible Pavement Design

Pavement Diagram

Recommended Surface

(4.0in)

Aggregate Base
(6.0 in)

Substructure
(6.0 in)

Details

Scenario: Matchett Park and Community Recreation Center

Parking Lots
Created By: Jay Goldbaum, Goldbaum@RockSol.com

Last Modified: July 21,2023 7:16:58 am

Design Parameters

Design Period: 30 years

Reliability Level (R): 90%
Combined Standard Error (Sg): 0.44
Initial Servicability Index (p;): 4.5
Terminal Servicability Index (py): 2
Delta Servicability Index (APSI): 2.5

Total Design ESALs (Wqg): 103000

Required minimum design SN: 2.50

Layer Thicknesses (in)
Recommended Surface: 4.0 in
Aggregate Base: 6.0 in
Substructure: 6.0 in

Total SN: 3.00

A\ The Design SN exceeds the Required SN due to the layer protection check.
A base layer thickness can be reduced; however, the reduction may create
issues with construction. Therefore, care must be taken before adjusting the
fixed or minimum thickness.

Print

Layers

Recommended Surface - Asphalt
Thickness: 4in

Aggregate Base - Base
Thickness: 6 in

Structural Coefficient: 0.12
Drainage Coefficient: 0.9

Substructure - Base

Thickness: 6 in
Structural Coefficient: 0.11

Drainage Coefficient: 0.9
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Pave%entDesigner.org

Project Description

DESIGN SUMMARY REPORT FOR
CONCRETE PARKING LOT
DATE CREATED:

Thu Jul 20 2023 17:42:43 GMT-0600 (Mountain Daylight Time)

Project Name: Matchett Park Owner: City of Grand Junction Zip Code:
Designer's Name:  Jay Goldbaum Route:
Project Description: Parking Lots
Design Summary
Undoweled Undoweled
Recommended Design Thickness: 5.75in Maximum Joint Spacing: 12 ft
Calculated Minimum Thickness: 5.60 in

Pavement Structure

SUBBASE
User-Defined Composite K-Value of Substructure:

Layer Type

125 psil/in

Resilient Modulus Layer Thickness

Granular Base v

SUBGRADE

CONCRETE SUBGRADE
28-Day Flex Strength: 650 psi Edge Support: YES CBR Value: 5.82 %
Modulus of Elasticity: ~ 4200000 psi Calculated MRSG Value: 6482 psi
Project Level
TRAFFIC GLOBAL
Spectrum Type: ACI 330 Traffic Spectrum D Reliability: 90 %
Design Life: 30 years % Slabs Cracked at End of Design Life: 7%
USER DEFINED TRAFFIC
Trucks Per Day: 20

Design Method

The PCA design methodology from StreetPave, was used to produce these results. Note: ACI 330 tables are generated using this same methodology.
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m Matchett Park New HMA (20-Year)

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (20-Year).dgpx —AATTD

Design Inputs
Design Life: 20 years Base construction: May, 2024 Climate Data 39.134, -108.538
Design Type: FLEXIBLE Pavement construction:  July, 2024 Sources (Lat/Lon)
Traffic opening: September, 2024
Design Structure Traffic
Layer type Material Type Thickness (in) olumetric at Construction: Age (year) Heavy Trucks
. R2 Level 1 SX(75) PG 64- Effective binder (cumulative)
Flexible 4.0 o 11.8
22 content (%) 2024 (initial) 20
— ———
NonStabe!zed C.rushed gravel 6.0 Air voids (%) 6.9 2034 (10 years) 80723
NonStabilized River-run gravel 6.0 2044 (20 years) 181,070
Subgrade A-7-6 6.0
Subgrade A-7-6 Semi-infinite
Design Outputs

Distress Prediction Summary

_ Distress @ Specified Reliability (%) Criterion
Distress Type Reliability Satisfied?

Target Predicted Target Achieved
Terminal IRI (in/mile) 200.00 140.86 90.00 99.96 Pass

Permanent deformation - total pavement (in) 0.80 0.43 90.00 100.00 Pass

AC bottom-up fatigue cracking (% lane area) 25.00 1.54 90.00 100.00 Pass

AC thermal cracking (ft/mile) 1500.00 83.43 90.00 100.00 Pass

AC top-down fatigue cracking (ft/mile) 3000.00 392.00 90.00 100.00 Pass

Permanent deformation - AC only (in) 0.65 0.03 90.00 100.00 Pass
57§f/r§ogzezn‘§fﬁteei§": 25 16 Createdgzi 8/5/2016 12:00 AM Appro"edgzi 8/5/2016 12:00 AM Page 1 of 21



Distress Charts
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Matchett Park New HMA (20-Year)

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (20-Year).dgpx
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Version:
2.3.1+66

Report generated on:

by:
7/21/2023 7:06 AM Created

on: 8/5/2016 12:00 AM

Approvedby:

on: 8/5/2016 12:00 AM Page 2 of 21



m Matchett Park New HMA (20-Year) )

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (20-Year).dgpx

| Traffic Inputs
I Graphical Representation of Traffic Inputs
Initial two-way AADTT: 20 Percent of trucks in design direction (%): 100.0
Number of lanes in design direction: 1 Percent of trucks in design lane (%): 100.0
Operational speed (mph) 25.0
-~ AADTT Distribution by ¥Yehicle Class Truck Distribution by Hour
i
& a0+
= 35.0%
=
5
2 7
43 This chart does not apply to the design type
0 20 4
E 15.0%
[m]
10.0% 10.0%
3 101
0.0% |0.0% [0.0% |0.0% |0.0%
04 . . . . .
a 5 6 7 8 9 10 1 12 13
Vehicle Class
5. Growth Factorby ¥Yehicle Class .5 Axles perTruck by Yehicle Class
Smgle
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Traffic Volume Monthly Adjustment Factors
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Report generated on: Version: by: by:
7/21/2023 7:06 AM 2.3.1+66 Created n: 8/5/2016 12:00 AM APPrOVed 1\ 8/5/2016 12:00 AM Page 3 of 21



m Matchett Park New HMA (20-Year)

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (20-Year).dgpx

Tabular Representation of Traffic Inputs

Volume Monthly Adjustment Factors Level 3: Default MAF

=)

AAGHID.

Month Vehicle Class

4 5 6 7 8 9 10 11 12 13
January 0.9 0.8 0.8 0.7 0.8 0.9 0.9 0.9 0.9 0.9
February 0.9 0.8 0.8 0.8 0.9 0.9 0.9 0.9 1.0 0.8
March 1.0 0.9 0.8 1.1 1.0 1.0 1.0 1.0 0.9 0.9
April 1.0 1.0 0.9 1.0 1.0 1.0 1.1 1.0 1.0 1.1
May 1.1 1.1 1.0 1.3 1.1 1.0 1.1 1.1 1.1 1.0
June 1.1 1.1 1.2 1.1 1.1 1.0 1.1 1.0 1.1 1.0
July 1.1 1.2 1.5 1.3 1.2 1.0 1.1 1.1 1.1 1.3
August 1.1 1.2 1.3 1.0 1.1 1.0 1.1 1.1 1.1 1.0
September 1.1 1.1 1.1 1.0 1.1 1.0 1.1 1.1 1.0 1.1
October 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9 1.1
November 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0
December 0.9 0.8 0.8 0.8 0.8 0.9 0.8 0.9 0.9 0.9

Distributions by Vehicle Class

Truck Distribution by Hour does not apply

. . "_\AD_TT Growth Factor
Vehicle Class | Distribution (%)
(Level 3) Rate (%) Function
Class 4 35% 2.2% Compound
Class 5 30% 2.2% Compound
Class 6 10% 2.2% Compound
Class 7 10% 2.2% Compound
Class 8 15% 2.2% Compound
Class 9 0% 2.2% Compound
Class 10 0% 2.2% Compound
Class 11 0% 2.2% Compound
Class 12 0% 2.2% Compound
Class 13 0% 2.2% Compound
Axle Configuration Number of Axles per Truck
Traffic Wander Axle Configuration Vehicle [Single|Tandem| Tridem | Quad
Mean wheel location (in) 18.0 | [Average axle width (ft) 8.5 Class | Axle | Axle | Axle | Axle
Traffic wander standard deviation (in) 10.0 | |Dual tire spacing (in) 12.0 [[Class4 | 153 | 045 0 0
Design lane width (ft) 12.0 Tire pressure (psi) 120.0 Class 5 | 2.02 0.16 0.02 0
Class6 | 1.12 0.93 0 0
Average Axle Spacing | | Wheelbase does not apply Class7 | 1.19 | 0.07 0.45 0.02
Tandem axle 516 Class 8 | 2.41 0.56 0.02 0
spacing (in) Class 9 | 1.16 1.88 0.01 0
Tridem axle 492 Class 10| 1.05 | 1.01 0.93 | 0.02
spacing (in) Class 11| 4.35 [ 0.13 0 0
Quad axle spacing | ,q 5 Class 12| 315 | 1.22 [ 0.09 0
(in)
Class 13 | 2.77 1.4 0.51 0.04
sfzpf/r;ogz%n?:gtsemn' 25 et Createdgzﬁ 8/5/2016 12:00 AM Approvedgz; 8/5/2016 12:00 AM Page 4 of 21




AADTT (Average Annual Daily Truck Traffic) Growth

Matchett Park New HMA (20-Year)

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (20-Year).dgpx

* Traffic cap is not enforced
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Climate Inputs

Climate Data Sources:

Matchett Park New HMA (20-Year)

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (20-Year).dgpx

vsi)
AAGHID

214 Monthly Rainfall Statistics .
. . i . . a 1.06 |(0.87)
Climate Station Cities: Location (lat lon elevation(ft)) o %7
t{
GRAND JUNCTION, CO 39.13400 -108.53800 4839 14 (0.71)
3084 0.62 0.63 - .59
£ efas ., |09 (050  ko.50) 0.49
277 30.46) [0 25 0.38 (0457 35
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Annual Statistics: 251
5
. o
Mean annual air temperature (°F) 53.75 c o 5 5 2 E 5 e a g = 9
o 2 &£ 2 a2 = A A I w O = 0O
Mean annual precipitation (in) 7.96
Freezing index (°F - days) 360.58
Water table depth
Average annual number of freeze/thaw cycles: 111.77 (ft) P 4.00
Monthly Climate Summary:
110 Monthly Temperature Summary
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Matchett Park New HMA (20-Year)
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Hourly Air Temperature Distribution by Month:
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Matchett Park New HMA (20-Year)
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Design Properties

HMA Design Properties

Use Multilayer Rutting Model False Layer Name Layer Type Interface
- - Friction
Using G* based model (not nationally False L T Floxible - B2 Level 15X
calibrated) (;g)e,; 5 ef-xz!z €.Releve Flexible (1) 1.00
Is NCHRP 1-37A HMA Rutting Model True ] N PSS -
Coefficients ayer < Non-stabllized Base - |\ 5n_stabilized Base (4) [1.00
— Crushed gravel
Endurance Limit - —
Layer 3 Non-stabilized Base : .
Use Reflective Cracking True River-run gravel Non-stabilized Base (4) [1.00
Structure - ICM Properties Layer 4 Subgrade : A-7-6 Subgrade (5) 1.00
AC surface shortwave absorptivity 0.85 Layer 5 Subgrade : A-7-6 Subgrade (5) _
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Matchett Park New HMA (20-Year)
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Thermal Cracking (Input Level: 1)
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m Matchett Park New HMA (20-Year)
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m Matchett Park New HMA (20-Year)
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AC Top-Down Damage
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Matchett Park New HMA (20-Year)
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Matchett Park New HMA (20-Year)

Layer Information

Layer 1 Flexible : R2 Level 1 SX(75) PG 64-22

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (20-Year).dgpx

General Info

AAGHIO

Asphalt

Thickness (in) 4.0

Unit weight (pcf) 140.5

Poisson's ratio Is Calculated? True
Ratio -
Parameter A -1.63
Parameter B 3.84E-06

Asphalt Dynamic Modulus (Input Level: 1)

Name Value
Reference temperature (°F) 70
Effective binder content (%) 11.8
Air voids (%) 6.9
Thermal conductivity (BTU/hr-ft-°F)  10.67
Heat capacity (BTU/Ib-°F) 0.23

Identifiers
T (°F) 0.5 Hz 1Hz 10 Hz 25 Hz
14 2910500  |2947100  [3034800  [3058600 el EDS
20 2620500 2695700 2882400 2934800 Display name/identifier |R2 Level 1 SX(75) PG 64-22
70 2057300 2190500 2549800 2658300 o ) .
Description of object Mix ID # 19127A
100 1334300 1500400 2017600 2195500
130 697600 836500 1365200 1584000 Author cDOT
Date Created 4/3/2013 12:00:00 AM
Asphalt Binder Approver CDOT
Temperature (°F) Binder Gstar (Pa) Phase angle (deg) Date approved 4/3/2013 12:00:00 AM
168.8 451 85 State Colorado
147.2 1857 81.6 District
158 889 83.1 County
Highway
Direction of Travel
From station (miles)
To station (miles)
Province
User defined field 1 SX
User defined field 2
User defined field 3
Revision Number 0
sfzpf/rztogzzngtgteemm 25 ekt Createdgzi 8/5/2016 12:00 AM Appro"edgzi 8/5/2016 12:00 AM Page 15 of 21



Matchett Park New HMA (20-Year)

Layer 2 Non-stabilized Base : Crushed gravel

Unbound

Layer thickness (in) 6.0
Poisson's ratio 0.35
Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

25000.0

Use Correction factor for NDT modulus? | -

NDT Correction Factor: -

Identifiers

Field

Value

Display name/identifier

Crushed gravel

Description of object

Default material

Author

AASHTO

Date Created

1/1/2011 12:00:00 AM

Approver

Date approved

1/1/2011 12:00:00 AM

State

District

County

Highway

Direction of Travel

From station (miles)

To station (miles)

Province

User defined field 1

User defined field 2

User defined field 3

Revision Number 42
Report generated on: Version: by:
7/21/2023 7:06 AM 2.3.1+66 Created

on: 8/5/2016 12:00 AM

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (20-Year).dgpx

AAGHIO

Sieve
Liquid Limit 6.0
Plasticity Index 1.0
Is layer compacted? True

Is User

Defined?| Value

Maximum dry unit weight (pcf) |False 127.7
Saturated hydraulic conductivity False 5.0546-02
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 7.4

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

af

7.2555

bf

1.3328

cf

0.8242

hr

117.4000

Sieve Size

% Passing

0.001mm

0.002mm

0.020mm

#200

8.7

#100

#80

12.9

#60

#50

#40

20.0

#30

#20

#16

#10

33.8

#8

#4

44.7

3/8-in.

57.2

1/2-in.

63.1

3/4-in.

72.7

1-in.

78.8

1 1/2-in.

85.8

2-in.

91.6

2 1/2-in.

3-in.

3 1/2-in.

97.6

Approvedby:

on: 8/5/2016 12:00 AM
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Matchett Park New HMA (20-Year)

Layer 3 Non-stabilized Base : River-run gravel

Unbound

Layer thickness (in) 6.0
Poisson's ratio 0.35
Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

11000.0

Use Correction factor for NDT modulus? | -

NDT Correction Factor: -

Identifiers

Field

Value

Display name/identifier

River-run gravel

Description of object

Default material

Author

AASHTO

Date Created

1/1/2011 12:00:00 AM

Approver

Date approved

1/1/2011 12:00:00 AM

State

District

County

Highway

Direction of Travel

From station (miles)

To station (miles)

Province

User defined field 1

User defined field 2

User defined field 3

Revision Number 0
Report generated on: Version: by:
7/21/2023 7:06 AM 2.3.1+66 Created

on: 8/5/2016 12:00 AM
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AAGHIO

Sieve
Liquid Limit 6.0
Plasticity Index 1.0
Is layer compacted? True

Is User

Defined?| V2lU®

Maximum dry unit weight (pcf) |[False 127.7
Saturated hydraulic conductivity False 5.0546-02
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 7.4

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

af

7.2555

bf

1.3328

cf

0.8242

hr

117.4000

Sieve Size

% Passing

0.001mm

0.002mm

0.020mm

#200

8.7

#100

#80

12.9

#60

#50

#40

20.0

#30

#20

#16

#10

33.8

#8

#4

44.7

3/8-in.

57.2

1/2-in.

63.1

3/4-in.

72.7

1-in.

78.8

1 1/2-in.

85.8

2-in.

91.6

2 1/2-in.

3-in.

3 1/2-in.

97.6

Approvedby:

on: 8/5/2016 12:00 AM
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Matchett Park New HMA (20-Year)

Layer 4 Subgrade : A-7-6

Unbound

Layer thickness (in) 6.0
Poisson's ratio 0.35
Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

6482.0

Use Correction factor for NDT modulus? | -

NDT Correction

Factor:

Identifiers

Field

Value

A-7-6

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (20-Year).dgpx

AAGHIO

Sieve
Liquid Limit 51.0
Plasticity Index 30.0
Is layer compacted? True

Is User

Defined?| V2lU®

Maximum dry unit weight (pcf) |False 98.6
Saturated hydraulic conductivity False 8.849¢-06
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 222

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

af

136.4179

bf

0.5183

Display name/identifier

cf

0.0324

Description of object

Default material

hr

500.0000

Sieve Size

% Passing

0.001mm

0.002mm

Author AASHTO
Date Created 1/1/2011 12:00:00 AM
Approver

0.020mm

Date approved

1/1/2011 12:00:00 AM

#200

79.1

State

#100

District

#80

84.9

County

#60

Highway

#50

Direction of Travel

#40

88.8

From station (miles

)

#30

To station (miles)

#20

Province

#16

User defined field 1

#10

93.0

User defined field 2

#8

User defined field 3

#4 94.9

3/8-in.

96.9

Revision Number 0
Report generated on: Version: by:
7/21/2023 7:06 AM 2.3.1+66 Created

1/2-in.

97.5

3/4-in.

98.3

1-in.

98.8

1 1/2-in.

99.3

2-in.

99.6

2 1/2-in.

3-in.

3 1/2-in.

99.9

on: 8/5/2016 12:00 AM

Approvedby:
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Matchett Park New HMA (20-Year)

Layer 5 Subgrade : A-7-6

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (20-Year).dgpx

AAGHIO

Unbound
Layer thickness (in) Semi-infinite
Poisson's ratio 0.35

Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

6482.0

Sieve
Liquid Limit 51.0
Plasticity Index 30.0
Is layer compacted? False

Is User

Defined?| V2lU®

Maximum dry unit weight (pcf) |False 97.7
Saturated hydraulic conductivity False 8.9466-06
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 222

Use Correction factor for NDT modulus? | -

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

NDT Correction Factor: -
Identifiers
Field Value

af

136.4179

bf

0.5183

Display name/identifier |A-7-6

Description of object

Default material

cf

0.0324

hr

500.0000

Sieve Size

% Passing

0.001mm

0.002mm

Author AASHTO
Date Created 1/1/2011 12:00:00 AM
Approver

0.020mm

Date approved

1/1/2011 12:00:00 AM

#200 79.1

State

#100

District

#80 84.9

County

#60

Highway

#50

Direction of Travel

#40 88.8

From station (miles

)

#30

To station (miles)

#20

Province

#16

User defined field 1

#10 93.0

User defined field 2

#8

User defined field 3

#4 94.9

3/8-in. 96.9

Revision Number 0
Report generated on: Version: by:
7/21/2023 7:06 AM 2.3.1+66 Created

1/2-in. 97.5

3/4-in. 98.3

1-in. 98.8

1 1/2-in. 99.3

2-in. 99.6

2 1/2-in.

3-in.

3 1/2-in. 99.9

on: 8/5/2016 12:00 AM

Approvedby:

on: 8/5/2016 12:00 AM
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Matchett Park New HMA (20-Year)
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Calibration Coefficients

AAGHIO

AC Fatigue
k1: 0.007566
1 kzﬁfz 1 kalefa
N; = 0.00432 4 C+ Bk (;) (5)  |k2:39492
§ k3: 1.281
c=1w0 Bf1: 1
M =484 (V Lj‘_’v - 0.59) Bf2: 1
o Bf3: 1
AC Rutting
£p
£k 10% 2 Tk2Prz pykabrs .
;,  Kabr £, = plastic strain("/;, )
ks = (Cy + C; + depth) « 0.32819697" &, = resilient strain(*/; )
C,=00172+«H:Z —1.7331=H, + 27428 N = number of load repetitions
Where:
H,. = total AC thickness(in)
AC Rutting Standard Deviation 0.24 * Pow(RUT,0.8026) + 0.001
AC Layer K1:-3.35412 K2:1.5606 K3:0.4791 Br1:1 Br2:1 Br3:1

Thermal Fracture

Cp = observed amount of thermal cracking(ft/500ft)
IOg C ;’F hac k =refression coef ficient determined through field calibration
—= % ) O =stendard normal distribution evaluated at()
o3 o = standard deviation of thelog of the depth of cracks in the pavments
. . " —_— " " " C = crack depth(in)
— / AFT b, =thickness of asphalt layer(in)
AC (ff— ﬁf r ATAK AC = Change in the erack depth due to a cooling cycle

C, =400 *N(

AK = Changa in the stress intensity factor due to a cooling cycle
1y 43892 52%0gl E¥a, *x) | An=Fracture parameters for the asphalt mixture
’1 — 10 E = mixture stif fness
oy = Undamaged mixture tensile strength
B = Calibration parameter

Level 1 K: 1.5 Level 1 Standard Deviation: 0.1468 * THERMAL + 65.027
Level 2 K: 0.5 Level 2 Standard Deviation: 0.2841 * THERMAL + 55.462
Level 3K: 1.5 Level 3 Standard Deviation: 0.3972 * THERMAL + 20.422
CSM Fatigue

by Bos C;_sr) Ny = number of repetitions to fatigue cracking
] g= Tensile stress(psi)
N = 10 2Pcz M, = modulus of rupture(psi)

k1: 1 |k2: 1 [Bc1: 0.75 |Bc2:1.1

Report generated on: Version: Creat dby: by:
7/21/2023 7:06 AM 2.3.1+66 Teaed on: 8/5/2016 12:00 AM Approved - 6/5/2016 12:00 AM
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Matchett Park New HMA (20-Year)
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Subgrade Rutting

8, = permanent deformation for the layer
o _(ﬁ)ﬁ N = number of repetitions
6, (N) = ﬁsi kie h (—) e | £, = average veritcal strain{(in/in)
Er £q. 3 p = material properties
£, = resilient strain(in/in)
Granular Fine
k1: 2.03 [Bs1: 1 k1:1.35 Bs1: 1

Standard Deviation (BASERUT)
0.1477 * Pow(BASERUT,0.6711) + 0.001

Standard Deviation (BASERUT)
0.1235 * Pow(SUBRUT,0.5012) + 0.001

AC Cracking

AC Top Down Cracking

AC Bottom Up Cracking

FC 6000 ( 1 )
= | —
14 E(ﬁ',_e:ﬂ',r_-l-rl'zsﬂ';ipgm(ﬂaiﬂl}}} 60

C
FCpop = ( 2 )* 10.56
1 + elCa—Cavlogso(Damage)) Ch = —2.40874 — 39.748 « (1 + h,, )~ 28%¢
Ci=—-2xCy
c1: 7 [c2:35  [c3:0 kc4: 1000 [c1: 1 [c2: 1 [c3: 6000

AC Cracking Top Standard Deviation

AC Cracking Bottom Standard Deviation

200 + 2300/(1+exp(1.072-2.1654"LOG10
(TOP+0.0001)))

1.13 + 13/(1+exp(7.57-15.5"LOG10
(BOTTOM+0.0001)))

CSM Cracking

IRI Flexible Pavements

FC —C + Cg 1 - Rutting 23 - Trangwerse Crack
cth - 1 1 n 303—15'4 { Denggey |2 - Fat,igue Crack 4 - Site Factors
c:0 [c2:75 |c3:5  [c4:3 C1:40 [C2:04 [C3:0.008 |C4:0.015
CSM Standard Deviation
CTB*1
Report ted on: Version: by: by:
71912023 7:06 AM 23,1466 Created " 8/5/2016 12:00 AM Approved 8/5/2016 12:00 AM
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m Matchett Park New HMA (30-Year)
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Design Inputs
Design Life: 30 years Base construction: May, 2024 Climate Data 39.134, -108.538
Design Type: FLEXIBLE Pavement construction:  July, 2024 Sources (Lat/Lon)
Traffic opening: September, 2024
Design Structure Traffic
Layer type Material Type Thickness (in) olumetric at Construction: Age (year) Heavy Trucks
. R2 Level 1 SX(75) PG 64- Effective binder (cumulative)
Flexible 4.0 o 11.8
22 content (%) 2024 (initial) 20
— ———
NonStabe!zed C.rushed gravel 6.0 Air voids (%) 6.9 2039 (15 years) 128.170
NonStabilized River-run gravel 6.0 2054 (30 years) 305,813
Subgrade A-7-6 6.0
Subgrade A-7-6 Semi-infinite
Design Outputs

Distress Prediction Summary

_ Distress @ Specified Reliability (%) Criterion
Distress Type Reliability Satisfied?

Target Predicted Target Achieved
Terminal IRI (in/mile) 200.00 175.47 90.00 97.66 Pass

Permanent deformation - total pavement (in) 0.80 0.47 90.00 100.00 Pass

AC bottom-up fatigue cracking (% lane area) 25.00 1.61 90.00 100.00 Pass

AC thermal cracking (ft/mile) 1500.00 91.94 90.00 100.00 Pass

AC top-down fatigue cracking (ft/mile) 3000.00 471.03 90.00 100.00 Pass

Permanent deformation - AC only (in) 0.65 0.03 90.00 100.00 Pass
572"1"/?0953"?53?%3": 25 16 Createdgzi 8/5/2016 12:00 AM Appro"edgzi 8/5/2016 12:00 AM Page 1 of 21



m Matchett Park New HMA (30-Year)
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Distress Charts

IRI Total RutDepth (PermanentDeformation)
220 1
200
200 0.8 0.8
150 | 175.50 __os
{E 160 4 .,.--........- é 0.7
._E 140 4 .__,..--"' 130,90 "E 0.6 0.47
bt - @ 0.5 :
- 4 L — - (=] R L 1
% 120 ...--""". ——o‘_—' =" .:': 0.4 ..--.---nu....n--u..n-- eff
J cans®® R TTLTLL L ___-_-----—---
100 .._',.-..l' -_‘—-—‘ 4 0.3 - ..0'----_--—--——
80 {Initial IRI: 59.8=="" 0.2} et S
60 {===— 0.1 fpe==
40 T T T T T 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Pavement Age (years) Pavement Age (years)
AC Bottom-Up Cracking (Alligator) Thermal Cracking: Total Length vs. Time
0 1800
o 25 1600 1500
€2 @1 vN
= 1400 4
o= £
= 204 £ 1200 1
2 1000 ]
G 5] & -
3- § 800 4
£ 10 = 600
o o
£ . g 1004
@ ] 1.61 00 -
 eecececscacfoncasasssasdnsasasasasopassnsasasaqusssasasasacpensescochd Sl ST FOSSSS USSR FESSSRRRS USSR RO /T
0 ; : . . " 0 ; : . . .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Pavement Age (years) Pavement Age (years)
= Threshold Value ===+ @ SpecifiedReliability ==~ @ S0% Reliability
Report generated on: Version: Created?: by:
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m Matchett Park New HMA (30-Year) )
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| Traffic Inputs
I Graphical Representation of Traffic Inputs
Initial two-way AADTT: 20 Percent of trucks in design direction (%): 100.0
Number of lanes in design direction: 1 Percent of trucks in design lane (%): 100.0
Operational speed (mph) 25.0
-~ AADTT Distribution by ¥Yehicle Class Truck Distribution by Hour
i
& a0+
= 35.0%
=
5
2 7
43 This chart does not apply to the design type
0 20 4
E 15.0%
[m]
10.0% 10.0%
3 101
0.0% |0.0% [0.0% |0.0% |0.0%
04 . . . . .
a 5 6 7 8 9 10 1 12 13
Vehicle Class
5. Growth Factorby ¥Yehicle Class .5 Axles perTruck by Yehicle Class
Smgle
[} [} [} [} [} [} [} [} [} [} 4 1
254 & & & E - E £ L E | E | E | F g randem
(=} (=} (=} (=} (=} (=} (=} (=} (=} (=}
= < < < < < < < < < < 3.5 1
3 Tn:lem
s 3 A %
- 3 []]Qudd g 7
U = 2.5 % %
® 5 < % 72 | %
=20 % % %
£ R ’ 5
z Z Z = Z 7
5 ’ 7 = 7 7
o1 L54y 7 % = 7 %
G VY ; % = Z
A A D % A P
17 Z % 2 Z o
7% 7% 7. 7% 7% o
0.5 7 |2 7 |2
. A A A A
1l e
Z iz
04 0 - T Z= T T 2 T T 2
a 5 6 7 8 9 10 1 12 13 4 5 7 8 3 10 11 12 13
Vehicle Class Yehicle Class
Traffic Volume Monthly Adjustment Factors
Class5 | Class 6 Class 10 | Class 11 | Class 12 | Class 13
Dec
Now : 2 2 . S
Oct
Sep : ; b it ' '
Aug
l ~ f E N g E ~ :
Jun
May : bt E 2 K : :
Apr
Mar 3 S b 3
Feb
Jan 3 g
éc{n}-b:b .:,ue.unb «qq»u,-w».ba AT, rw-bnb rqd»u,runbnb &Sru' & A s REX Y 'R{ +-bnb_' AT 5 'fquu».bnb rwu
cocoo CO0CQ —~—~-"C00CC —'—'—'- CCCC ~--"CCCOo R-E-F%-] E-T-F-X-] - coCo CR-X-F-] - COQQ ——~
Adj. Factor Adj. Factor Adj. Factor Adj. Factor Adj.Factor Adj. Fad:or Adj. actor Adj. Factor Adj. Factor Adj. Factor
Report generated on: Version: by: by:
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m Matchett Park New HMA (30-Year)
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Tabular Representation of Traffic Inputs

Volume Monthly Adjustment Factors Level 3: Default MAF

=)

AAGHID.

Month Vehicle Class

4 5 6 7 8 9 10 11 12 13
January 0.9 0.8 0.8 0.7 0.8 0.9 0.9 0.9 0.9 0.9
February 0.9 0.8 0.8 0.8 0.9 0.9 0.9 0.9 1.0 0.8
March 1.0 0.9 0.8 1.1 1.0 1.0 1.0 1.0 0.9 0.9
April 1.0 1.0 0.9 1.0 1.0 1.0 1.1 1.0 1.0 1.1
May 1.1 1.1 1.0 1.3 1.1 1.0 1.1 1.1 1.1 1.0
June 1.1 1.1 1.2 1.1 1.1 1.0 1.1 1.0 1.1 1.0
July 1.1 1.2 1.5 1.3 1.2 1.0 1.1 1.1 1.1 1.3
August 1.1 1.2 1.3 1.0 1.1 1.0 1.1 1.1 1.1 1.0
September 1.1 1.1 1.1 1.0 1.1 1.0 1.1 1.1 1.0 1.1
October 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9 1.1
November 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0
December 0.9 0.8 0.8 0.8 0.8 0.9 0.8 0.9 0.9 0.9

Distributions by Vehicle Class

Truck Distribution by Hour does not apply

. . "_\AD_TT Growth Factor
Vehicle Class | Distribution (%)
(Level 3) Rate (%) Function
Class 4 35% 2.2% Compound
Class 5 30% 2.2% Compound
Class 6 10% 2.2% Compound
Class 7 10% 2.2% Compound
Class 8 15% 2.2% Compound
Class 9 0% 2.2% Compound
Class 10 0% 2.2% Compound
Class 11 0% 2.2% Compound
Class 12 0% 2.2% Compound
Class 13 0% 2.2% Compound
Axle Configuration Number of Axles per Truck
Traffic Wander Axle Configuration Vehicle [Single|Tandem| Tridem | Quad
Mean wheel location (in) 18.0 | [Average axle width (ft) 8.5 Class | Axle | Axle | Axle | Axle
Traffic wander standard deviation (in) 10.0 | |Dual tire spacing (in) 12.0 [[Class4 | 153 | 045 0 0
Design lane width (ft) 12.0 Tire pressure (psi) 120.0 Class 5 | 2.02 0.16 0.02 0
Class6 | 1.12 0.93 0 0
Average Axle Spacing | | Wheelbase does not apply Class7 | 1.19 | 0.07 0.45 0.02
Tandem axle 516 Class 8 | 2.41 0.56 0.02 0
spacing (in) Class 9 | 1.16 1.88 0.01 0
Tridem axle 492 Class 10| 1.05 | 1.01 0.93 | 0.02
spacing (in) Class 11| 4.35 [ 0.13 0 0
Quad axle spacing | ,q 5 Class 12| 315 | 1.22 [ 0.09 0
(in)
Class 13 | 2.77 1.4 0.51 0.04
sfzpf/r;ogz%n?:ggemn' 25 et Createdgzﬁ 8/5/2016 12:00 AM Approvedgz; 8/5/2016 12:00 AM Page 4 of 21




m Matchett Park New HMA (30-Year) misToN)

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (30-Year).dgpx ARSI

AADTT (Average Annual Daily Truck Traffic) Growth

* Traffic cap is not enforced
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Climate Inputs

Climate Data Sources:

1.6
Climate Station Cities: Location (lat lon elevation(ft)) 1.4
GRAND JUNCTION, CO 39.13400-108.53800 4839 ="

o
@

[=]

Annual Statistics:

Raipfal! (in) (npean (std dew))

Mean annual air temperature (°F)

Matchett Park New HMA (30-Year)

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (30-Year).dgpx

Monthly Rainfall Statistics

vsi)
AAGHID

1.21
(0.83)
0.51
.67)
A 0.63
e (0.56) 0.54
(0.45) 0.40__(0.51)

53.55 S 8§ £ 5 3 53 38 8 3% 3
Mean annual precipitation (in) 7.76 AN ERE T =
Freezing index (°F - days) 398.73
Water table depth
Average annual number of freeze/thaw cycles: 111.77 (ft) P 4.00
Monthly Climate Summary:
110 Monthly Temperature Summary
= s0d—= H o s : E . . : :
— > . . 2 . 3 . . . H .
e Y : : : A E : : : :
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Date
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(= = e 14
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Hourly Air Temperature Distribution by Month:

Matchett Park New HMA (30-Year)
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Design Properties

HMA Design Properties

Use Multilayer Rutting Model False Layer Name Layer Type Interface
- - Friction
Using G* based model (not nationally False L T Floxible - B2 Level 15X
calibrated) (;g)e,; 5 ef-xz!z €.Releve Flexible (1) 1.00
Is NCHRP 1-37A HMA Rutting Model True ] N PSS -
Coefficients ayer < Non-stabllized Base - |\ 5n_stabilized Base (4) [1.00
— Crushed gravel
Endurance Limit - —
Layer 3 Non-stabilized Base : .
Use Reflective Cracking True River-run gravel Non-stabilized Base (4) [1.00
Structure - ICM Properties Layer 4 Subgrade : A-7-6 Subgrade (5) 1.00
AC surface shortwave absorptivity 0.85 Layer 5 Subgrade : A-7-6 Subgrade (5) _
Report generated on: Version: Created?: Approve dby: Page 8 of 21
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Thermal Cracking (Input Level: 1)

=)

Creep Compliance (1/psi)
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Is thermal contraction calculated? True 3.53e-007 4.64e-007 6.19e-007
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Aggregate coefficient of thermal contraction 5.06-006 10 4.05e-007 5.70e-007 9.08e-007
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m Matchett Park New HMA (30-Year)
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HMA Layer 1: Layer 1 Flexible : R2 Level 1 SX(75) PG 64-22
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Matchett Park New HMA (30-Year)
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Asphalt Mid-Quintile Sub-layer Modulus
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Matchett Park New HMA (30-Year)

Layer Information

Layer 1 Flexible : R2 Level 1 SX(75) PG 64-22

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (30-Year).dgpx

General Info

AAGHIO

Asphalt

Thickness (in) 4.0

Unit weight (pcf) 140.5

Poisson's ratio Is Calculated? True
Ratio -
Parameter A -1.63
Parameter B 3.84E-06

Asphalt Dynamic Modulus (Input Level: 1)

Name Value
Reference temperature (°F) 70
Effective binder content (%) 11.8
Air voids (%) 6.9
Thermal conductivity (BTU/hr-ft-°F)  10.67
Heat capacity (BTU/Ib-°F) 0.23

Identifiers
T (°F) 0.5 Hz 1Hz 10 Hz 25 Hz
14 2910500  |2947100  [3034800  [3058600 el EDS
20 2620500 2695700 2882400 2934800 Display name/identifier |R2 Level 1 SX(75) PG 64-22
70 2057300 2190500 2549800 2658300 o ) .
Description of object Mix ID # 19127A
100 1334300 1500400 2017600 2195500
130 697600 836500 1365200 1584000 Author cDOT
Date Created 4/3/2013 12:00:00 AM
Asphalt Binder Approver CDOT
Temperature (°F) Binder Gstar (Pa) Phase angle (deg) Date approved 4/3/2013 12:00:00 AM
168.8 451 85 State Colorado
147.2 1857 81.6 District
158 889 83.1 County
Highway
Direction of Travel
From station (miles)
To station (miles)
Province
User defined field 1 SX
User defined field 2
User defined field 3
Revision Number 0
575’3?092‘3"?53?25”: 25 ekt Createdgzi 8/5/2016 12:00 AM Appro"edgzi 8/5/2016 12:00 AM Page 15 of 21



Matchett Park New HMA (30-Year)

Layer 2 Non-stabilized Base : Crushed gravel

Unbound

Layer thickness (in) 6.0
Poisson's ratio 0.35
Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

25000.0

Use Correction factor for NDT modulus? | -

NDT Correction Factor: -

Identifiers

Field

Value

Display name/identifier

Crushed gravel

Description of object

Default material

Author

AASHTO

Date Created

1/1/2011 12:00:00 AM

Approver

Date approved

1/1/2011 12:00:00 AM

State

District

County

Highway

Direction of Travel

From station (miles)

To station (miles)

Province

User defined field 1

User defined field 2

User defined field 3

Revision Number 42
Report generated on: Version: by:
7/21/2023 7:08 AM 2.3.1+66 Created

on: 8/5/2016 12:00 AM

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (30-Year).dgpx

AAGHIO

Sieve
Liquid Limit 6.0
Plasticity Index 1.0
Is layer compacted? True

Is User

Defined?| Value

Maximum dry unit weight (pcf) |False 127.7
Saturated hydraulic conductivity False 5.0546-02
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 7.4

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

af

7.2555

bf

1.3328

cf

0.8242

hr

117.4000

Sieve Size

% Passing

0.001mm

0.002mm

0.020mm

#200

8.7

#100

#80

12.9

#60

#50

#40

20.0

#30

#20

#16

#10

33.8

#8

#4

44.7

3/8-in.

57.2

1/2-in.

63.1

3/4-in.

72.7

1-in.

78.8

1 1/2-in.

85.8

2-in.

91.6

2 1/2-in.

3-in.

3 1/2-in.

97.6

Approvedby:

on: 8/5/2016 12:00 AM
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Matchett Park New HMA (30-Year)

Layer 3 Non-stabilized Base : River-run gravel

Unbound

Layer thickness (in) 6.0
Poisson's ratio 0.35
Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

11000.0

Use Correction factor for NDT modulus? | -

NDT Correction Factor: -

Identifiers

Field

Value

Display name/identifier

River-run gravel

Description of object

Default material

Author

AASHTO

Date Created

1/1/2011 12:00:00 AM

Approver

Date approved

1/1/2011 12:00:00 AM

State

District

County

Highway

Direction of Travel

From station (miles)

To station (miles)

Province

User defined field 1

User defined field 2

User defined field 3

Revision Number 0
Report generated on: Version: by:
7/21/2023 7:08 AM 2.3.1+66 Created

on: 8/5/2016 12:00 AM

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (30-Year).dgpx

AAGHIO

Sieve
Liquid Limit 6.0
Plasticity Index 1.0
Is layer compacted? True

Is User

Defined?| V2lU®

Maximum dry unit weight (pcf) |[False 127.7
Saturated hydraulic conductivity False 5.0546-02
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 7.4

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

af

7.2555

bf

1.3328

cf

0.8242

hr

117.4000

Sieve Size

% Passing

0.001mm

0.002mm

0.020mm

#200

8.7

#100

#80

12.9

#60

#50

#40

20.0

#30

#20

#16

#10

33.8

#8

#4

44.7

3/8-in.

57.2

1/2-in.

63.1

3/4-in.

72.7

1-in.

78.8

1 1/2-in.

85.8

2-in.

91.6

2 1/2-in.

3-in.

3 1/2-in.

97.6

Approvedby:

on: 8/5/2016 12:00 AM
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Matchett Park New HMA (30-Year)

Layer 4 Subgrade : A-7-6

Unbound

Layer thickness (in) 6.0
Poisson's ratio 0.35
Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

6482.0

Use Correction factor for NDT modulus? | -

NDT Correction

Factor:

Identifiers

Field

Value

A-7-6

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (30-Year).dgpx

AAGHIO

Sieve
Liquid Limit 51.0
Plasticity Index 30.0
Is layer compacted? True

Is User

Defined?| V2lU®

Maximum dry unit weight (pcf) |False 98.6
Saturated hydraulic conductivity False 8.849¢-06
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 222

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

af

136.4179

bf

0.5183

Display name/identifier

cf

0.0324

Description of object

Default material

hr

500.0000

Sieve Size

% Passing

0.001mm

0.002mm

Author AASHTO
Date Created 1/1/2011 12:00:00 AM
Approver

0.020mm

Date approved

1/1/2011 12:00:00 AM

#200

79.1

State

#100

District

#80

84.9

County

#60

Highway

#50

Direction of Travel

#40

88.8

From station (miles

)

#30

To station (miles)

#20

Province

#16

User defined field 1

#10

93.0

User defined field 2

#8

User defined field 3

#4 94.9

3/8-in.

96.9

Revision Number 0
Report generated on: Version: by:
7/21/2023 7:08 AM 2.3.1+66 Created

1/2-in.

97.5

3/4-in.

98.3

1-in.

98.8

1 1/2-in.

99.3

2-in.

99.6

2 1/2-in.

3-in.

3 1/2-in.

99.9

on: 8/5/2016 12:00 AM

Approvedby:

on: 8/5/2016 12:00 AM

Page 18 of 21



Matchett Park New HMA (30-Year)

Layer 5 Subgrade : A-7-6

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (30-Year).dgpx

AAGHIO

Unbound
Layer thickness (in) Semi-infinite
Poisson's ratio 0.35

Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

6482.0

Sieve
Liquid Limit 51.0
Plasticity Index 30.0
Is layer compacted? False

Is User

Defined?| V2lU®

Maximum dry unit weight (pcf) |False 97.7
Saturated hydraulic conductivity False 8.9466-06
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 222

Use Correction factor for NDT modulus? | -

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

NDT Correction Factor: -
Identifiers
Field Value

af

136.4179

bf

0.5183

Display name/identifier |A-7-6

Description of object

Default material

cf

0.0324

hr

500.0000

Sieve Size

% Passing

0.001mm

0.002mm

Author AASHTO
Date Created 1/1/2011 12:00:00 AM
Approver

0.020mm

Date approved

1/1/2011 12:00:00 AM

#200 79.1

State

#100

District

#80 84.9

County

#60

Highway

#50

Direction of Travel

#40 88.8

From station (miles

)

#30

To station (miles)

#20

Province

#16

User defined field 1

#10 93.0

User defined field 2

#8

User defined field 3

#4 94.9

3/8-in. 96.9

Revision Number 0
Report generated on: Version: by:
7/21/2023 7:08 AM 2.3.1+66 Created

1/2-in. 97.5

3/4-in. 98.3

1-in. 98.8

1 1/2-in. 99.3

2-in. 99.6

2 1/2-in.

3-in.

3 1/2-in. 99.9

on: 8/5/2016 12:00 AM

Approvedby:

on: 8/5/2016 12:00 AM
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Matchett Park New HMA (30-Year)

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (30-Year).dgpx

Calibration Coefficients

AAGHIO

AC Fatigue
k1: 0.007566
1 kzﬁfz 1 kalefa
N; = 0.00432 4 C+ Bk (;) (5)  |k2:39492
§ k3: 1.281
c=1w0 Bf1: 1
M =484 (V Lj‘_’v - 0.59) Bf2: 1
o Bf3: 1
AC Rutting
£p
£k 10% 2 Tk2Prz pykabrs .
;,  Kabr £, = plastic strain("/;, )
ks = (Cy + C; + depth) « 0.32819697" &, = resilient strain(*/; )
C,=00172+«H:Z —1.7331=H, + 27428 N = number of load repetitions
Where:
H,. = total AC thickness(in)
AC Rutting Standard Deviation 0.24 * Pow(RUT,0.8026) + 0.001
AC Layer K1:-3.35412 K2:1.5606 K3:0.4791 Br1:1 Br2:1 Br3:1

Thermal Fracture

Cp = observed amount of thermal cracking(ft/500ft)
IOg C ;’F hac k =refression coef ficient determined through field calibration
—= % ) O =stendard normal distribution evaluated at()
o3 o = standard deviation of thelog of the depth of cracks in the pavments
. . " —_— " " " C = crack depth(in)
— / AFT b, =thickness of asphalt layer(in)
AC (ff— ﬁf r ATAK AC = Change in the erack depth due to a cooling cycle

C, =400 *N(

AK = Changa in the stress intensity factor due to a cooling cycle
1y 43892 52%0gl E¥a, *x) | An=Fracture parameters for the asphalt mixture
’1 — 10 E = mixture stif fness
oy = Undamaged mixture tensile strength
B = Calibration parameter

Level 1 K: 1.5 Level 1 Standard Deviation: 0.1468 * THERMAL + 65.027
Level 2 K: 0.5 Level 2 Standard Deviation: 0.2841 * THERMAL + 55.462
Level 3K: 1.5 Level 3 Standard Deviation: 0.3972 * THERMAL + 20.422
CSM Fatigue

by Bos C;_sr) Ny = number of repetitions to fatigue cracking
] g= Tensile stress(psi)
N = 10 2Pcz M, = modulus of rupture(psi)

k1: 1 |k2: 1 [Bc1: 0.75 |Bc2:1.1

Report generated on: Version: Creat dby: by:
7/21/2023 7:08 AM 2.3.1+66 Teaed on: 8/5/2016 12:00 AM Approved - 6/5/2016 12:00 AM
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Matchett Park New HMA (30-Year)

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New HMA (30-Year).dgpx

Subgrade Rutting

8, = permanent deformation for the layer
o _(ﬁ)ﬁ N = number of repetitions
6, (N) = ﬁsi kie h (—) e | £, = average veritcal strain{(in/in)
Er £q. 3 p = material properties
£, = resilient strain(in/in)
Granular Fine
k1: 2.03 [Bs1: 1 k1:1.35 Bs1: 1

Standard Deviation (BASERUT)
0.1477 * Pow(BASERUT,0.6711) + 0.001

Standard Deviation (BASERUT)
0.1235 * Pow(SUBRUT,0.5012) + 0.001

AC Cracking

AC Top Down Cracking

AC Bottom Up Cracking

FC 6000 ( 1 )
= | —
14 E(ﬁ',_e:ﬂ',r_-l-rl'zsﬂ';ipgm(ﬂaiﬂl}}} 60

C
FCpop = ( 2 )* 10.56
1 + elCa—Cavlogso(Damage)) Ch = —2.40874 — 39.748 « (1 + h,, )~ 28%¢
Ci=—-2xCy
c1: 7 [c2:35  [c3:0 kc4: 1000 [c1: 1 [c2: 1 [c3: 6000

AC Cracking Top Standard Deviation

AC Cracking Bottom Standard Deviation

200 + 2300/(1+exp(1.072-2.1654"LOG10
(TOP+0.0001)))

1.13 + 13/(1+exp(7.57-15.5"LOG10
(BOTTOM+0.0001)))

CSM Cracking

IRI Flexible Pavements

FC —C + Cg 1 - Rutting 23 - Trangwerse Crack
cth - 1 1 n 303—15'4 { Denggey |2 - Fat,igue Crack 4 - Site Factors
c:0 [c2:75 |c3:5  [c4:3 C1:40 [C2:04 [C3:0.008 |C4:0.015
CSM Standard Deviation
CTB*1
Report ted on: Version: by: by:
71912023 7-08 AM 23,1466 Created " 8/5/2016 12:00 AM Approved 8/5/2016 12:00 AM
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Matchett Park Entrance Roads

20-Year Design Life

Geotechnical Investigation Report

Matchett Park and Community Recreation Center

City of Grand Junction, Colorado

INITIAL VALUES

Initial Serviceability Index= 2.5
Final Serviceability Index= 2
Overall Standard Deviation, So= 0.44
Reliability, R (percent)= 90
Standard Normal Deviate (ZR)= -1.282
Structural Coefficient of HMA= 0.44
Structural Coefficient of ABC= 0.12
Design Life ESALs= 130,000
R-Value= 10
INTERMEDIATE CALCULATIONS
Calculated Mr= 6482
Design Mr= 6482
Design Serviceability Loss (APSI)= 2.5
FINAL CALCULATIONS
SN= 2.5254
Such That:
LogioESAL < Thickness Equation
5.1139 < 5.1140
Full HMA:
Depth= 5.74 in
HMA over ABC:
Depth Class 6 and Class 2 or 3 ABC= 12 in
Depth HMA= 2.60 in

Use 3.0 inches

RockSol Project Number 599.84

July 27, 2023



Matchett Park Entrance Roads
20-Year Design Life

THIS SHEET USES THE "NEW" CDOT R-VALUE TO RESILIENT MODULUS EQUATION
ESAL's = the number of Equivalent 18-kip axle loads for the appropriate design period
Mr = subgrade Resilient Modulus in pounds per square inch (psi)

R-Value = 10
If Mr is based on R-Value =: Mr= psi For Post-2015 CDOT Correlation
130,000 = Design Life ESALs
SN = 2.525 =Required SN when B equals (or slightly exceeds) A
LogioESAL = A = _ Design Mr = 6,482 psi
Thickness Equation= B = _with no drainage reduction
0.77310145 A
When A = B, ESAL's and SN agree, then calculate thickness 3.53 B
Take Calculated Thickness and round appropriately for design thickness 691.862257 C
1.9812396 D
-0.01687012 E
Structural Coefficient of HMA = 0.44 0.200000 F
Structural Coefficient of Class 6 ABC = 0.12 3.53 G
Design Serviceability Loss (APSI):_ Structural Coefficient of Class 2 ABC = 0.11 5.12188513 H
-0.56408 |
Initial Serviceability Index= 4.5 Calculated thickness, inches = _
Final Serviceability Index = 2.0 FULL DEPTH HMA
Overall Standard Deviation, So = 0.44
Reliability, R (percent) = 90 Composite HMA over ABC
Standard Normal Deviate (ZR) = -1.282 (using specified layer of ABC)
(Use Table 1.4 from CDOT Pavement Design Manual) Inches of Class 6 ABC = 6.0
Inches of Class 2 or 3 ABC = 6.0
Calculated Inches of HMA :_Use 3.0 inches
Reliability, Standard Normal
R (percent) Deviate(Zg)
+ 4
50 0.000
60 -0.253
70 -0.524
75 -0.674
80 -0.841
85 -1.037
90 -1.282
91 -1.340
92 -1.405
93 -1.476
94 -1.555
95 -1.645
98 -2.054
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Matchett Park Entrance Roads

30-Year Design Life

Geotechnical Investigation Report

Matchett Park and Community Recreation Center

City of Grand Junction, Colorado

INITIAL VALUES

Initial Serviceability Index= 2.5
Final Serviceability Index= 2
Overall Standard Deviation, So= 0.44
Reliability, R (percent)= 90
Standard Normal Deviate (ZR)= -1.282
Structural Coefficient of HMA= 0.44
Structural Coefficient of ABC= 0.12
Design Life ESALs= 210,000
R-Value= 10
INTERMEDIATE CALCULATIONS
Calculated Mr= 6482
Design Mr= 6482
Design Serviceability Loss (APSI)= 2.5
FINAL CALCULATIONS
SN= 2.7150
Such That:
LogioESAL < Thickness Equation
5.3222 < 5.3230
Full HMA:
Depth= 6.17 in
HMA over ABC:
Depth Class 6 and Class 2 or 3 ABC= 12 in
Depth HMA= 3.03 in

Use 3.5 inches

RockSol Project Number 599.84

July 27, 2023



Matchett Park Entrance Roads
30-Year Design Life

THIS SHEET USES THE "NEW" CDOT R-VALUE TO RESILIENT MODULUS EQUATION
ESAL's = the number of Equivalent 18-kip axle loads for the appropriate design period
Mr = subgrade Resilient Modulus in pounds per square inch (psi)

R-Value = 10
If Mr is based on R-Value =: Mr = psi For Post-2015 CDOT Correlation
210,000 = Design Life ESALs
SN = 2.715 =Required SN when B equals (or slightly exceeds) A
LogioESAL = A = _ Design Mr = 6,482 psi
Thickness Equation= B = _with no drainage reduction
0.77310145 A
When A = B, ESAL's and SN agree, then calculate thickness 3.72 B
Take Calculated Thickness and round appropriately for design thickness 908.000873 C
1.60484466 D
-0.02082679 E
Structural Coefficient of HMA = 0.44 0.200000 F
Structural Coefficient of Class 6 ABC = 0.12 3.72 G
Design Serviceability Loss (APSI):_ Structural Coefficient of Class 2 ABC = 0.11 5.33481454 H
-0.56408 |
Initial Serviceability Index= 4.5 Calculated thickness, inches = _
Final Serviceability Index = 2.0 FULL DEPTH HMA
Overall Standard Deviation, So = 0.44
Reliability, R (percent) = 90 Composite HMA over ABC
Standard Normal Deviate (ZR) = -1.282 (using specified layer of ABC)
(Use Table 1.4 from CDOT Pavement Design Manual) Inches of Class 6 ABC = 6.0
Inches of Class 2 or 3 ABC = 6.0
Calculated Inches of HMA :_Use 3.5 inches
Reliability, Standard Normal
R (percent) Deviate(Zg)
+ 4
50 0.000
60 -0.253
70 -0.524
75 -0.674
80 -0.841
85 -1.037
90 -1.282
91 -1.340
92 -1.405
93 -1.476
94 -1.555
95 -1.645
98 -2.054
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m Matchett Park New PCCP Design )

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New PCCP Design.dgpx

Design Inputs
Design Life: 30 years Existing construction: - Climate Data 39.134, -108.538
Design Type: JPCP Pavement construction: May, 2024 Sources (Lat/Lon)
Traffic opening: September, 2024
Design Structure Traffic
Layer type Material Type Thickness (in) oint Design: Heavy Trucks
Age (year) lati
PCC R4 Level 1 Lawson 7.0 Uoint spacing (ft) 12.0 (cumulative)
NonStabilized Crushed gravel 8.0 Dowel diameter (in) - 2024 (initial) 20
Subgrade A-7-6 6.0 Slab width (ft) 12.0 | [2039 (15 years) 128,170
Subgrade A-7-6 Semi-infinite 2054 (0 years) | 305813
Design OQutputs

Distress Prediction Summary

_ Distress @ Specified Reliability (%) Criterion
Distress Type Reliability Satisfied?

Target Predicted Target Achieved

Terminal IRI (in/mile) 200.00 199.18 90.00 90.30 Pass
Mean joint faulting (in) 0.20 0.12 90.00 99.98 Pass
JPCP transverse cracking (percent slabs) 7.00 5.30 90.00 95.66 Pass

Distress Charts

IRI Faulting
0 O
220 200 195.13 o
200 Jrm———————————————————— 0.2
o e 0.2
et — e ic)
£ 160+ =
EWO 1 [ 17 129.00 = 0.15
&, 1404 PPrT aen STy c 0.13
= o1204 Leanee” -“——- = T e
% N I ’__—-—‘ ?v o4t e ansett
100 =* - e IR (R I SUPReRetill L 0.07
Initial IRL: 725==7"" | | | | et B
04 o2 0.05 | qpeenset L owemmes
03———+————+—————+—————+ | ] T _———----"'_--
a0 . ! ! ! ! 0 lmmm==®"
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Pavement Age (years) Pavement Age (years)
Cracking PCC
8
3
—~
& 8 5.30
TSt e
= 1 | et
PN I I I NPT, L
G 1 | deseseeT
o 34—t
™ ] et
[P BTl
. 0.2¢
0 T T T | S =——===
0 5 10 15 20 25 30
Pavement Age (years)
= Threshold Yalue sseee @ SpecifiedReliability = -- @ S0% Reliability
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m Matchett Park New PCCP Design )

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New PCCP Design.dgpx

| Traffic Inputs
I Graphical Representation of Traffic Inputs
Initial two-way AADTT: 20 Percent of trucks in design direction (%): 100.0
Number of lanes in design direction: 1 Percent of trucks in design lane (%): 100.0
Operational speed (mph) 25.0
-~ AADTT Distribution by ¥Yehicle Class 5 - Truck Distribution by Hour
12 pM
— — 7 6.3%
o
& a0+ &
I= 35.0% ~ &4
c
= o
k=1 & 54
2 ] 2
0 20 a4,
E 15.0% ~
S fZAM  aaMm
2 10.0% |10.0% 2 241.2% 1.79
o 104 =
14
0.0% |0.0% [0.0% |0.0% |0.0%
04 . . . . . 0 . " " " " " "
a 5 6 7 8 9 10 1 12 13 12AM  3AM  6AM  9AM  12PM  3PM  6PM  9PM 24
Vehicle Class Hour of Day
;. Growth Factorby ¥ehicle Class S AxlesperTruck by Yehicle Class
Slhgle
[} [} [} [} [} [} [} [} [} [} 4 1
254 & & & E - E £ L E | E | E | F g randem
— (=} (=} (=} (=} (=} C: (=} (=} (=} (=} 3.5 4
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= Ls1gy 7% % = %2 %
G VY % = Z
A A D % A P
147 Z % Z Z o
7% 7% 7. 7% 7% o
0.5 7 |2 7 |2
. A A A A
SIS N T
Z iz ,
0+ 04 T Z= T T Z T T
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Traffic Volume Monthly Adjustment Factors

Class5 | Class 6 Class 10 | Class 11 | Class 12 | Class 13

- <L < . .
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Matchett Park New PCCP Design

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New PCCP Design.dgpx

Tabular Representation of Traffic Inputs

Volume Monthly Adjustment Factors

Level 3: Default MAF

=)
—

Month Vehicle Class
4 5 6 7 8 9 10 11 12 13
January 0.9 0.8 0.8 0.7 0.8 0.9 0.9 0.9 0.9 0.9
February 0.9 0.8 0.8 0.8 0.9 0.9 0.9 0.9 1.0 0.8
March 1.0 0.9 0.8 1.1 1.0 1.0 1.0 1.0 0.9 0.9
April 1.0 1.0 0.9 1.0 1.0 1.0 1.1 1.0 1.0 1.1
May 1.1 1.1 1.0 1.3 1.1 1.0 1.1 1.1 1.1 1.0
June 1.1 1.1 1.2 1.1 1.1 1.0 1.1 1.0 1.1 1.0
July 1.1 1.2 1.5 1.3 1.2 1.0 1.1 1.1 1.1 1.3
August 1.1 1.2 1.3 1.0 1.1 1.0 1.1 1.1 1.1 1.0
September 1.1 1.1 1.1 1.0 1.1 1.0 1.1 1.1 1.0 1.1
October 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9 1.1
November 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0
December 0.9 0.8 0.8 0.8 0.8 0.9 0.8 0.9 0.9 0.9
Distributions by Vehicle Class Truck Distribution by Hour
Vehicle Class Dist:i\tﬁﬁi-zl (%) Growth Factor ntnT? DISt?"Z;ItIon 0Ty DISt?L'/?:l;tlon
(Level 3) Rate (%) Function 12 AM 1.65% 12 PM 6.75%
Class 4 35% 2.2% Compound 1AM 1.37% 1PM 6.81%
Class 5 30% 2.2% Compound 2 AM 1.28% 2 PM 6.83%
Class 6 10% 2.2% Compound 3 AM 1.36% 3 PM 6.56%
Class 7 10% 2.2% Compound 4 AM 1.66% 4 PM 6.02%
Class 8 15% 2.2% Compound 5AM 2.329% 5PM 5.23%
Class 9 0% 2.2% Compound 6 AM 3.8% 6 PM 4.35%
Class 10 0% 2.2% Compound 7 AM 4.95% 7 PM 3.59%
Class 11 0% 2.2% Compound 8 AM 5.9% 8 PM 2.98%
Class 12 0% 2.2% Compound 9 AM 6.48% 9 PM 2.56%
Class 13 0% 2.2% Compound 10 AM 6.83% 10 PM 2.12%
11 AM 6.85% 11 PM 1.75%
Total 100%
Axle Configuration Number of Axles per Truck
Traffic Wander Axle Configuration Vehicle [Single| Tandem| Tridem | Quad
Mean wheel location (in) 18.0 | |Average axle width (ft) 8.5 Class | Axle [ Axle | Axle [ Axle
Traffic wander standard deviation (in) 10.0 | [Dual tire spacing (in) 12.0 Class4 | 153 | 045 0 0
Design lane width (ft) 12.0 Tire pressure (psi) 120.0 Class 5 | 2.02 0.16 0.02 0
Class6 | 1.12 | 0.93 0 0
Average Axle Spacing Wheelbase Class7 | 1.19 | 0.07 0.45 | 0.02
Tandem axle Axle Type] . Class 8 [ 2.41 | 0.56 0.02 0
spacing (in) 516 Value Type Short | Medium | Long Class9 | 1.16 1.88 0.01 0
l‘;iggrﬁga(?rﬁ 49.2 ,(Af:/)erage spacing of axles 12.0 15.0 18.0 Class 10 | 1.05 1.01 0.93 0.02
- Class 11| 435 | 0.13 0 0
(Qir:‘)ad axle spacing | 495 | |percent of Trucks (%) 170 | 220 | 610 ||Class12]| 315 | 122 | 009 | 0©
Class 13 [ 2.77 1.4 0.51 0.04
sfzp(?/r;ogz%ngtgzegnﬁ " 25 et Createdgzﬁ 8/5/2016 12:00 AM Approvedgz; 8/5/2016 12:00 AM Page 3 of 15



m Matchett Park New PCCP Design misToN)

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New PCCP Design.dgpx

AADTT (Average Annual Daily Truck Traffic) Growth

* Traffic cap is not enforced
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Climate Inputs

Climate Data Sources:

Matchett Park New PCCP Design

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New PCCP Design.dgpx

vsi)
AAGHID

2167 Monthly Rainfall Statistics
. . o . . 3144 1.21
Climate Station Cities: Location (lat lon elevation(ft)) - A (0.83)
£ 1.2
GRAND JUNCTION, CO 39.13400 -108.53800 4839 . -
< 0.81
E, 0.8 oss m mséﬁ, 0.54 0.53
20 (0.45) o 0.40 (0.51) (0.50)10.39
s (0.41) (0.34)
Annual Statistics: 2
5
H o
Mean annual air temperature (°F) 53.55 c 4 g L= c 5 g a g z §
Mean annual precipitation (in) 7.76 = & < & 0 " 4 @ =
Freezing index (°F - days) 398.73
Water table depth
Average annual number of freeze/thaw cycles: 111.77 (ft) P 4.00
Monthly Climate Summary:
110 Monthly Temperature Summary
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Matchett Park New PCCP Design
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Hourly Air Temperature Distribution by Month:
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Design Properties

JPCP Design Properties

Matchett Park New PCCP Design

AAGHIO

Structure - ICM Properties Doweled Joints Tied Shoulders
PCC surface shortwave 0.85 Is joint doweled ? False Tied shoulders True
absorptivity ' Dowel diameter (in) - Load transfer efficiency (%) 50.00
Dowel spacing (in) -
PCC joint spacing (ft) Widened Slab PCC-Base Contact Friction
Is joint spacing random ? False Is slab widened ? False PCC-Base full friction contact True
Joint spacing (ft) 12.00 Slab width (ft) 12.00 Months until friction loss 360.00
Other(Including No Erodibility index |4 |
Sealant type |[Sealant... Liquid...
Silicone)
Permanent curl/warp effective temperature difference (°F) |-10.00 |
Report generated on: Version: by: by:
7/20/2023 6:04 PM 2.3.1+66 Created e 8/5/2016 12:00 AM Approved - 8152016 12:00 AM Page 7 of 15



Analysis Output Charts

Matchett Park New PCCP Design

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New PCCP Design.dgpx
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Matchett Park New PCCP Design

PCC Cumulative Damage
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Layer Information
Layer 1 PCC : R4 Level 1 Lawson

PCC

Matchett Park New PCCP Design

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New PCCP Design.dgpx

AAGHIO

PCC strength and modulus (Input Level: 1)

Time :\:I):?)ulus RIRBELNE Elastic modulus (psi)
7-day 560 3230000
14-day 620 3500000
28-day 710 4030000
90-day 730 4240000
20-year/28-day 1.2 1.2

Report generated on: Version: by:

7/20/2023 6:04 PM 2.3.1+66 Created . 8/5/2016 12:00 AM

Identifiers

Thickness (in) 7.0
Unit weight (pcf) 140.6 Field Value
Poisson's ratio 0.2 Display name/identifier |R4 Level 1 Lawson
Thermal Description of object Mix ID # 2009105
I;’gi\CGCoefficient of thermal expansion (in/in/°F x 4.86

-6) Author CDOT
PCC thermal conductivity (BTU/hr-ft-°F) 1.25 Date Croated 2/3/2013 12:00:00 AM
PCC heat capacity (BTU/Ib-°F) 0.28 Approver CDOT
Mix Date approved 4/3/2013 12:00:00 AM
Cement type Type | (1) State Colorado
Cementitious material content (Ib/yd*3) 563 District
Water to cement ratio 0.36 County
Aggregate type Dolomite (2) Highway
PCC zero-stress Calculated Internally? [True Direction of Travel
femperature (°F) User Value - From station (miles)

Calculated Value 90.7 To station (miles)
Ultimate shrinkage Calculated Internally? [True Province
(microstrain) User Value - User defined field 1 |Region 4/1/6
Calculated Value 516.0 User defined field 2

Reversible shrinkage (%) 50 User defined field 3
Time to develop 50% of ultimate shrinkage 35 Revision Number 0
(days)
Curing method Curing Compound

Approvedby:

on: 8/5/2016 12:00 AM
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Matchett Park New PCCP Design

Layer 2 Non-stabilized Base : Crushed gravel

Unbound

Layer thickness (in) 8.0
Poisson's ratio 0.35
Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

18000.0

Use Correction factor for NDT modulus? | -

NDT Correction Factor: -

Identifiers

Field

Value

Display name/identifier

Crushed gravel

Description of object

Default material

Author

AASHTO

Date Created

1/1/2011 12:00:00 AM

Approver

Date approved

1/1/2011 12:00:00 AM

State

District

County

Highway

Direction of Travel

From station (miles)

To station (miles)

Province

User defined field 1

User defined field 2

User defined field 3

Revision Number 42
Report generated on: Version: by:
7/20/2023 6:04 PM 2.3.1+66 Created

on: 8/5/2016 12:00 AM

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New PCCP Design.dgpx

AAGHIO

Sieve
Liquid Limit 6.0
Plasticity Index 1.0
Is layer compacted? True

Is User

Defined?| Value

Maximum dry unit weight (pcf) |False 127.7
Saturated hydraulic conductivity False 5.0546-02
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 7.4

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

af

7.2555

bf

1.3328

cf

0.8242

hr

117.4000

Sieve Size

% Passing

0.001mm

0.002mm

0.020mm

#200

8.7

#100

#80

12.9

#60

#50

#40

20.0

#30

#20

#16

#10

33.8

#8

#4

44.7

3/8-in.

57.2

1/2-in.

63.1

3/4-in.

72.7

1-in.

78.8

1 1/2-in.

85.8

2-in.

91.6

2 1/2-in.

3-in.

3 1/2-in.

97.6

Approvedby:

on: 8/5/2016 12:00 AM
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Matchett Park New PCCP Design

Layer 3 Subgrade : A-7-6

Unbound

Layer thickness (in) 6.0
Poisson's ratio 0.35
Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

6482.0

Use Correction factor for NDT modulus? | -

NDT Correction

Factor:

Identifiers

Field

Value

A-7-6

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New PCCP Design.dgpx

AAGHIO

Sieve
Liquid Limit 51.0
Plasticity Index 30.0
Is layer compacted? True

Is User

Defined?| V2lU®

Maximum dry unit weight (pcf) |False 98.6
Saturated hydraulic conductivity False 8.849¢-06
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 222

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

af

136.4179

bf

0.5183

Display name/identifier

cf

0.0324

Description of object

Default material

hr

500.0000

Sieve Size

% Passing

0.001mm

0.002mm

Author AASHTO
Date Created 1/1/2011 12:00:00 AM
Approver

0.020mm

Date approved

1/1/2011 12:00:00 AM

#200

79.1

State

#100

District

#80

84.9

County

#60

Highway

#50

Direction of Travel

#40

88.8

From station (miles

)

#30

To station (miles)

#20

Province

#16

User defined field 1

#10

93.0

User defined field 2

#8

User defined field 3

#4 94.9

3/8-in.

96.9

Revision Number 0
Report generated on: Version: by:
7/20/2023 6:04 PM 2.3.1+66 Created

1/2-in.

97.5

3/4-in.

98.3

1-in.

98.8

1 1/2-in.

99.3

2-in.

99.6

2 1/2-in.

3-in.

3 1/2-in.

99.9

on: 8/5/2016 12:00 AM

Approvedby:

on: 8/5/2016 12:00 AM
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Matchett Park New PCCP Design

Layer 4 Subgrade : A-7-6

File Name: C:\Users\goldbaum\Documents\My PMED Designs\My ME Design\Projects\Matchett Park\Matchett Park New PCCP Design.dgpx

AAGHIO

Unbound
Layer thickness (in) Semi-infinite
Poisson's ratio 0.35

Coefficient of lateral earth pressure (k0) 0.5

Modulus (Input

Level: 3)

Analysis Type:

Modify input values by
temperature/moisture

Method:

Resilient Modulus (psi)

Resilient Modulus (psi)

6482.0

Sieve
Liquid Limit 51.0
Plasticity Index 30.0
Is layer compacted? False

Is User

Defined?| V2lU®

Maximum dry unit weight (pcf) |False 97.7
Saturated hydraulic conductivity False 8.9466-06
(ft/hr)
Specific gravity of solids False 2.7
Water Content (%) False 222

Use Correction factor for NDT modulus? | -

User-defined Soil Water Characteristic Curve

(SWCC)

Is User Defined?

False

NDT Correction Factor: -
Identifiers
Field Value

af

136.4179

bf

0.5183

Display name/identifier |A-7-6

cf

0.0324

Description of object

Default material

hr

500.0000

Sieve Size

% Passing

0.001mm

0.002mm

Author AASHTO
Date Created 1/1/2011 12:00:00 AM
Approver

0.020mm

Date approved

1/1/2011 12:00:00 AM

#200 79.1

State

#100

District

#80 84.9

County

#60

Highway

#50

Direction of Travel

#40 88.8

From station (miles

)

#30

To station (miles)

#20

Province

#16

User defined field 1

#10 93.0

User defined field 2

#8

User defined field 3

#4 94.9

3/8-in. 96.9

Revision Number 0
Report generated on: Version: by:
7/20/2023 6:04 PM 2.3.1+66 Created

1/2-in. 97.5

3/4-in. 98.3

1-in. 98.8

1 1/2-in. 99.3

2-in. 99.6

2 1/2-in.

3-in.

3 1/2-in. 99.9

on: 8/5/2016 12:00 AM

Approvedby:

on: 8/5/2016 12:00 AM
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Calibration Coefficients

Matchett Park New PCCP Design

PCC Faulting

C12 = Cy + (C, * FRO®)
C34 = C3 +(C4 » FROZ)

AFault; = Cy4 * (FaultMax;_,
Cg = DowelDeterioration

FaultMaxg = Cy3 * Scypiing * [log(l + Cg * 5.0589D) x log (ono *

m
FaultMax; = FaultMaxy + C, * Z DE; «log(1 + Cs * 5.05F0P)C

=
— Fault;_4)? « DE;

WetDays) ] Ce

C1:0.5104 C2:0.00838 |C3:0.00147 C4:0.008345
C5: 5999 C6: 0.8404 |C7:5.9293 C8: 400
PCC Reliability Faulting Standard Deviation
0.0831*Pow(FAULT,0.3426) + 0.00521
IRI-jpcp
2] - Cracking C1:0.8203 C2: 0.4417
[ SP ﬂ_u_'i_t]g C3:1.4929 C4:25.24

[ Fault:ing Reliability Standard Deviation

4 - Bite Factor 5.4

PCC Cracking
Fatigue Coefficients |Cracking Coefficients
tog ()= 1 (M2 [e1:2 [c2:1.22 [c4:0.6 C5: -2.05
F PCC Reliability Cracking Standard Deviation
cpg 100 Pow(57.08*CRACK,0.33) + 1.5
1+C4 FD%
575’&?0%‘3"253??»@ " 25 ekt Createdgzi 8/5/2016 12:00 AM Appro"edgzi 8/5/2016 12:00 AM

=)

AAGHIO
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APPENDIX L

AASHTO 1998 RIGID PAVEMENT OUTPUT SHEET

RockSol Project No. 599.84 July 27, 2023



Rigid Pavement Design - Based on AASHTO Supplemental Guide

Reference: LTPP DATA ANALYSIS - Phase I: Validation of Guidelines for k-Value Selection and Concrete
Pavement Performance Prediction

Results

Project # 599.84
Description: Matchett Park and Community Recreation Center

Location: Grand Junction, CO

Slab Thickness Design

Pavement Type JPCP
18-kip ESALSs Over Initial Performance Period (million) 0.26 million
Initial Serviceability 4.5
Terminal Serviceability 2
28-day Mean PCC Modulus of Rupture 650 psi
Elastic Modulus of Slab 3,400,000 psi
Elastic Modulus of Base 18,000 psi
Base Thickness 8.0 in.
Mean Effective k-Value 125 psi/in
Reliability Level 90 %
Overall Standard Deviation 0.34
Unable to perfarm calculation due to:
Calculated DCSigIl Thickness in o (a) Insufficient information - Please check input values, OR

(b} Calculated slab thickness less than 7 in or greater than
15in.

oK

Temperature Differential

Mean Annual Wind Speed 8.8 mph
Mean Annual Air Temperature 50.3 °F
Mean Annual Precipitation 15.3 in
Maximum Positive Temperature Differential °F

Modulus of Subgrade Reaction

Period Description Subgrade k-Value, psi




Seasonally Adjusted Modulus of Subgrade Reaction

Modulus of Subgrade Reaction Adjusted for Rigid Layer
and Fill Section

Traffic

Performance Period

Two-Way ADT

Number of Lanes in Design Direction
Percent of All Trucks in Design Lane
Percent Trucks in Design Direction

Vehicle Class  Percent of Annual Initial
ADT Growth  Truck Factor

Total Calculated Cumulative ESALSs

Faulting
Doweled

Dowel Diameter
Drainage Coefficient

Average Fault for Design Years with Design Inputs
Criteria Check

Nondoweled

Drainage Coefficient

Average Fault for Design Years with Design Inputs
Criteria Check

Annual Accumulated
Growthin 18-kip ESALs

Truck Factor  (millions)

0.23

1.25
1.00

psi/in

psi/in

years

million

in

in

in
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APPENDIX D

TEST PIT PHOTOGRAPHS

RockSol Project No. 599.84 July 27, 2023
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