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LEGACY PARKWAY

UTAH DEPARTMENT OF TRANSPORTATION
SP-0067(5)0

GEOTECHNICAL INVESTIGATION REPORT FOR STRUCTURES

Structure F-718 — 500 South over Legacy Parkway
Structure D-843 — 500 South over Multi-Use Trail

1.0 GENERAL

This report presents the results of geotechnical investigations and provides foundation
recommendations for the following structures located within the Legacy Parkway project:

e F-718 — 500 South over Legacy Parkway
e D-843 — 500 South over Multi-use Trail

The primary purpose of this investigation is to determine the characteristics of the subsurface
material throughout the project area, and to make appropriate foundation design
recommendations for the proposed structures. The report is intended to aid designers in
evaluating the site and subsurface conditions for foundation design and potential construction

problems.
1.1 PROJECT DESCRIPTION

The Legacy Parkway will be a four-lane, limited-access, divided highway extending
approximately 14 miles from Interstate 215 at 2100 North in North Salt Lake, northward
to the junction of Interstate 15 and U.S Highway 89 near Farmington (see Figure 1). A

multiple-use pedestrian, bicycle, and horse trail will parallel the Parkway.

1.1.1 General

Bridge structures do not presently exist at the 500 South Bridge site, located in
Davis County. The 500 South multi-use trail crossing (D-843) and bridge over
Legacy Parkway (F-718) will be located approximately 1,600 to 2,000 feet west
of the intersection of 500 South (Bountiful) and Redwood Road, respectively. The
adjacent cities at this location are West Bountiful to the northeast and Woods
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Cross to the southeast, with Great Salt Lake wetlands encountered west of the
Parkway alignment in this area.

1.1.2 Proposed Improvements

New structures will be built at locations where the Legacy Parkway roadway and
trail system will cross existing streets, waterways, and other facilities. Bountiful’s
500 South Street approaches the Legacy Parkway from the east, but presently
terminates at Redwood Road, some 2,000 feet east of the Parkway in this area.
The street will be extended west to the Parkway and an interchange will be
constructed at the intersection. It is our understanding that the 500 South Bridge
over Legacy Parkway will be a two-span structure incorporating MSE walls at
each abutment, and the multi-use trail will cross beneath 500 South in a
tunnel/culvert type structure. Preliminary drawings of the proposed structures are
included for reference in Appendix A.

1.1.3 Climatic Conditions

The climate in the project area is characterized by relatively warm summers and
cold winters. The frost depth ranges between 20 to 30 inches. Winter snow often
requires plowing, and de-icing salt is regularly deposited on major roadways
during the winter months.
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2.0 PREVIOUS REPORTS AND INVESTIGATIONS

The following geotechnical reports and investigations have been completed previously by others
for this project.

21 PB/FAK GEOTECHNICAL INVESTIGATION REPORT

UDOT provided copies of the Geotechnical Reports prepared by Parsons Brinckerhoff
Quade & Douglas (PB) for Fluor Ames Kraemer (FAK), LLC as a part of the Design-
Build Legacy Parkway Project. The report includes the results of subsurface
investigations performed by Kleinfelder, Inc. and provides geotechnical
recommendations for the structures contemplated in the original project. It should be
noted that the project was divided into five segments for the Design-Build Project.
Segment 2 of the Design Build project was to begin about 1000 feet north of Center
Street (North Salt Lake) and continue in a northwesterly direction to the vicinity of the
Bountiful City landfill Borings and CPT soundings were performed for the bridge
originally contemplated at 500 South Street, and a roadway boring was performed about
250 feet east of the bridge.

2.2 KLEINFELDER GEOTECHNICAL INVESTIGATION

It is our understanding the Kleinfelder, Inc. conducted an investigation of the preferred
Legacy Parkway alignment for UDOT and the results were submitted in a report dated
June 2, 2000. Some of its findings were reproduced in the PB/FAK Design Build reports
referenced in Section 2.1 above.

2.3 DAMES & MOORE PRELIMINARY GEOTECHNICAL STUDY

It is our understanding that Dames & Moore completed a geotechnical study for the
proposed preliminary Legacy Parkway corridor and presented the results in a 1998 report.
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3.0 EXISTING FACILITIES

Five Hundred South is a two-lane paved road approaching the bridge site from the east before
turning south onto Redwood Road about 2,000 feet east of the site. The proposed Parkway will
travel in a generally north-south direction, with 500 South Street crossing over the parkway and
trail. No buildings were observed within a 1,000-foot radius of the bridge site. Canal A1 flows
from south to north about 600 feet west of the bridge site and crosses beneath the existing gravel
access road (extension of 500 South from Redwood Road intersection). Three Hundred South is
a dirt road running in an east-west direction about 600 feet to the north. Various utility lines exist
in the area, including overhead power lines and buried utilities such as gas, oil, power, and
communications lines.
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4.0

FINDINGS
41 EXISTING SITE CONDITIONS

The topography is relatively flat throughout Segment 1 and generally slopes down to the
west towards the Great Salt Lake. The proposed Legacy Parkway corridor begins just
west of the existing [-215 / Redwood Road interchange on the south and continues
northward. The southerly portion of the corridor travels along the westerly limits of North
Salt Lake, Woods Cross, West Bountiful, and Centerville, about 0.5 to 2 miles west of I-
15. North of Parrish Lane in Centerville, the Parkway corridor will be located less than
about 0.25 miles west of [-15, with the two corridors essentially parallel continuing north
to the I-15 / US-89 interchange in Farmington. The south and north interchanges are
already partially constructed. A few industrial and commercial facilities are located along
the alignment.

The 500 South site 1s relatively flat, with a mound of fill near the southeasterly corner of
the proposed bridge location. Vegetation throughout this area consists of weeds and
native grass. Some granular fill had been placed at the site during a previous phase of the
project. A stockpile of steel pipe piles was observed immediately north of the boring
locations at the time of drilling.

4.2 SURFACE DRAINAGE

Surface drainage in the area generally follows the topography to the west and northwest
towards the Great Salt Lake. In addition to the Jordan River and Oil Drain at the south
interchange, some creeks, streams, and canals cross the alignment at various locations,
creating the potential for flooding Flooding and ponding on the soft surface soils can
make access to bridge sites difficult.

43 GEOLOGY

The project is located within the Wasatch Front section of the Basin and Range
physiographic region. The Wasatch Front consists of a series of down dropped valleys
bounded primarily by the Wasatch Mountains on the east and the Great Salt Lake, Utah
Lake and the Oquirrh Mountains on the west. The area extends from Juab County in the
south up through Salt Lake, Davis, Weber and Box Elder counties to the north.
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The general topography of the Wasatch Front is due, in large part, to Basin and Range
extensional faulting. The Wasatch Fault is an extensional normal fault which trends
northerly along the base of the Wasatch Mountains from Levan in the south, and up into
Idaho to the north. Prior to extensional faulting, the region was subjected to
compressional forces from the west resulting in extensive thrust faulting and mountain
building. Extensional forces are still active today with various segments of the Wasatch
Fault capable of generating large earthquakes with magnitudes near 7.4.

The Wasatch Mountains to the east consist predominately of Precambrian to Mesozoic,
metamorphic and sedimentary bedrock. The valleys along the Wasatch Front are
predominately covered with Pleistocene Lake Bonneville deposits, and younger alluvial
fan and stream deposits. The Bonneville Lake Cycle began about 30,000 years ago when
the climate was much cooler and wetter. The lake reached its highest elevation of about
5,100 feet, known as the Bonneville shoreline, between 16,000 to 14,500 years ago. From
this shoreline, the lake eventually overtopped and breached through unconsolidated
sediments near Red Rock Pass sending a catastrophic flood into the Snake River drainage
system in southeastern Idaho, about 14,500 years before present. Within about a year, the
lake had dropped to an elevation of about 4,740 feet, forming the Provo shoreline. Due to
changing climatic conditions, the lake level gradually dropped to the historic levels of its
modern day remnant, the Great Salt Lake. The last major high water shoreline of the lake
was the Gilbert shoreline which reached an elevation of about 4,250 feet between 11,000
to 10,000 years ago. Historically, the Great Salt Lake has fluctuated between 4,211.9 and
about 4,191 feet above sea level.

During Bonneville times thousands of feet of sediment were deposited in the valley.
Deposits consist of deep-water silts and clays, shoreline sand and gravels and gravelly
barrier beach and deltaic deposits. The unconsolidated to semi-consolidated valley fill
deposits are thought to range from 2,000 to 5,000 feet thick (Black, and others, 2003;
Currey, and others, 1984; Hintze, 1988; Stokes, 1986).

A geologic map of the Central Wasatch Front by Davis (1983) shows the surficial
deposits in the proposed Parkway alignment to consist of floodplain and delta deposits
(chiefly fine-grained and poorly drained sediments) in the vicinity of the south
interchange, Provo Formation and younger lake bottom sediments (clays, silts, sands, and
localized offshore bars) through the majority of the project, and landslide deposits near
the north interchange. Newer maps of the area (Personius and Scott, 1992; Nelson and
Personius, 1993), characterize the predominant surficial geologic deposits throughout the
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study area as Lake Bonneville lacustrine clay and silt, with Holocene to upper Pleistocene
lateral spread deposits at some locations. Post-Bonneville lacustrine and marsh deposits
are encountered along the easterly shores of the Great Salt Lake and encroach on the
Parkway alignment from the west at some bridge sites. Localized upper Holocene stream
alluvium associated with the Jordan River can be found along the shores of the river near
the southerly terminus of the project. Bonneville lacustrine sand and gravel may be
encountered near the northerly terminus, along with upper Holocene fan alluvium
consisting of cobbles and gravel in a sandy matrix.

As shown on Figure 2a, the 500 South Street site lies near the border of two surficial
units mapped by Davis (1983), with lake bottom sediments to the east of the site and
floodplain/delta deposits west of the site. The site lies just beyond the borders of maps by
Nelson and Personius (1993) and Personius and Scott (1992). Portions of these maps are
overlaid on the Davis map on Figure 2b, and extrapolation of the two more recent maps
suggest that lateral spread deposits may be encountered at the site. The deeper soils are
likely lacustrine clays, silts, and sands.

Figure 2c shows landslide deposits mapped by Harty and Lowe (1992) in the North Salt
Lake area. The authors of the map noted that they were unable to confirm that the North
Salt Lake features are landslides; however, based on surface evidence and geologic
evidence provided by others, the deposits were believed to be liquefaction-induced
landslides. The deposits labeled Qmqs on Figure 2c are believed to predate the Gilbert
shoreline (about 10,000 years ago); however, the Qml; zone may have moved more
recently. It will be noted that the 500 South Site is located within these suspected younger
Holocene lateral-spread landslide deposits. The literature accompanying the map
indicates that the possibility still exists for recurrent movement of the North Salt Lake
landslides during earthquake ground shaking.

44 GEOLOGIC HAZARDS

Geologic hazards identified within the Legacy Parkway project area include ground
shaking, liquefaction-induced lateral spreading and landslides, and subsidence during a
moderate to large seismic event on the Salt Lake or Weber segments of the WFZ. Large
seismic events on one of the other surrounding less studied faults such as the Great Salt
Lake fault may also trigger these hazards.
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Due to the close proximity of the Parkway to the Great Salt Lake, tilting of the lake
during tectonic subsidence will shift the lake toward the east. This subsidence will cause
a rise in already high ground-water tables and cause the lake to inundate toward the east.
Subsidence and tilting will be greatest nearest the fault and will taper off away from the
fault toward the west. Studies by Keaton (1987), and Chang and Smith (1998) have
compared the 7.5 magnitude earthquake at Hebgen Lake, Montana in 1959 to a maximum
credible earthquake along the Wasatch Front. Keaton’s study shows the area near the
most eastern extent of Farmington Bay to have the greatest potential for flooding. It
should be noted that the magnitude of this hazard is directly related to the level of the
lake and the location and magnitude of the earthquake. Ground shaking from surrounding
faults or rupture of the Great Salt Lake fault beneath the lake also has the potential to
generate wave hazards 1n the form of seiche (water oscillation waves) or a lake tsunami
The actual hazard potential to the Parkway from these waves 1s not known. Based on a
study by Lin and Wang (1978) the hazard from seiche on the lake is likely low.

Other hazards include shallow ground water and potential flooding. A more detailed
discussion of seismic hazards at the 500 South site 1s provided 1n Section 5.0.

4.5 SOIL MATERIALS

Much of the Segment 1 portion of the project has been covered with a layer of compacted
granular fill, including the site of the proposed 500 South structures and the temporary
gravel roadway extending west to the site from Redwood Road Borings completed at the
500 South site generally encountered soft to stiff clay and silt with loose to medium-
dense sand layers 1n the upper 45 feet, followed by firm to stiff clay with fewer sand
layers to about 95 feet. Below 95 feet the borings continued through predominantly stiff
clay and silt with medium-dense to dense sand layers up to about 8 feet thick. The
deepest boring extended to a depth of 253 feet (approximate elevation 3958 feet). Soil
conditions are described in further detail in Section 7.1.2.

4.6 HYDROGEOLOGIC CONDITIONS

Groundwater 1n the Salt Lake Valley occurs 1n late Tertiary and Quaternary alluvial and
lacustrine basin-fill deposits that range from coarse gravel to clay Four hydraulically
connected aquifers have been identified in the basin sediments: 1) a deep, unconfined
aquifer in gravelly deposits along the fronts of the Wasatch Range and Oquirrh
Mountains; 2) a deep, confined aquifer in the center of the valley in gravel deposits
beneath clay confined beds; 3) a shallow, unconfined aquifer in the center of the valley
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overlying the confined aquifer; and 4) local perched aquifers located primarily adjacent to
mountain fronts.

The hydraulic gradient in the Parkway area generally slopes down 1n a westerly direction
toward the Great Salt Lake. The depth to groundwater was measured at each boring
location as indicated on the boring logs and was within about 4 to 7 feet of the ground
surface at the 500 South site at the time of drilling (February-March 2006). Fluctuations
of a few feet can be expected due to typical seasonal variations At some locations within
Segment 1, the existing ground is covered by water during at least part of the year,
creating difficult access conditions. Artesian conditions were encountered in the lower
confined aquifers at some locations.

4.7 POTENTIALLY HAZARDOUS MATERIALS

Potentially hazardous materials were not noted during the field investigation. All soil
samples were re-examined n the laboratory and odors indicative of contamination were
not noted. Potential sources of contamination include the o1l drain at the southerly end of
the project along with various past and present industrial sites located 1n the vicinity of
the Parkway alignment. The apparent lack of contamination observed by field and lab
personnel does not preclude the possible presence of potentially hazardous materials in
the project area.
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6.0

FIELD AND LABORATORY TEST DATA
6.1 SUBSURFACE EXPLORATION

Subsurface investigations performed at the bridge sites include borings performed by
Kleinfelder in conjunction with the Design-Build project, along with supplemental
borings performed in 2006 for the current project.

Boring logs for bridge subsurface investigations performed in 2006 are included in
Appendix B of this report. Test holes performed by RB&G Engineering in 2006 are
labeled with the prefix “RSB” (or “RSC” for CPT holes, where applicable), followed by a
number identifying the bridge site, then by a hole number in the 600 series. Logs of
subsurface investigations performed by Kleinfelder are also reproduced in Appendix B
and are labeled with the prefix “SB” for borings and “SC” for CPT holes, followed by the
Design-Build bridge number, then the boring number. It will be noted that the 500 South
site is number 12, based on the Design-Build bridge number. Roadway borings
performed by Kleinfelder are labeled with the prefix “RB”.

For all structure borings drilled in 2006, the subsurface investigation was performed
using a CME 55 rotary drill rig with a tri-cone rock bit and NW casing to advance the
boring and water as the drilling fluid. Sampling was generally performed at 5-foot
intervals. At some locations, sampling was performed at closer intervals to evaluate
liquefaction hazard for loose cohesionless soils in the upper 30 to 40 feet. Disturbed
samples were obtained by driving a 2-inch split spoon sampling tube through a distance
of 18 inches using a 140-pound weight dropped from a distance of 30 inches. The drill rig
used for each boring is noted on the boring log. The automatic trip hammer on the CME-
55 No. 1 rig was evaluated by UDOT using Pile Driving Analyzer equipment in March
2006 and the energy ratio was determined to be about 72%. The CME-55 No. 2 rig uses a
rope and cathead hammer which was determined by UDOT to have an average energy
ratio of about 55%.

The number of hammer blows required to drive the sampling spoon through each 6
inches of penetration is shown on the boring logs. The sum of the last two blow counts,
which represents the number of blows to drive the sampling spoon through 12 inches, is
defined as the standard penetration value. The standard penetration value, corrected for
overburden and hammer energy, provides a good indication of the in-place density of
sandy material, however, it only provides an indication of the relative stiffness of
cohesive material, since the penetration resistance of materials of this type is a function
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of the moisture content. Considerable care must be exercised in interpreting the standard
penetration value in gravelly-type soils, particularly where the size of granular particles
exceeds the inside diameter of the sampling spoon. If the spoon can be driven through the
full 18 inches with a reasonable core recovery, the standard penetration value provides a
good indication of the in-place density of gravelly-type material. For materials containing
more than 35% gravel size particles, the density descriptions shown on the boring logs
were developed based on correlations between relative density and standard penetration
value for gravelly soils.

At some locations within the project it was not possible to drive the sampling spoon
through the full 18 inches at some sampling depths. Where the sampling tube could not
be driven through the full 18 inches, the number of blows to drive the spoon through a
given depth of penetration is shown on the boring logs.

Undisturbed samples were obtained by pushing a 2.62-inch (inside diameter) thin-walled
sampling tube into the subsurface material using the hydraulic pressure on the drill rig.
The locations at which the undisturbed samples were obtained are shown on the boring
logs.

Miniature vane shear (torvane) tests, which provide an indication of the undrained
shearing strength of cohesive materials, were performed on samples of the cohesive soils
during the field investigations. The results of these tests are shown on the boring logs as
the torvane value in tsf.

Each sample obtained in the field was classified in the laboratory according to the
Unified Soil Classification System. The symbols designating soil types according to this
system are presented on the boring logs. A description of the Unified Soil Classification
System is included with the logs (see Appendix B), and the meaning of the various
symbols shown on the logs can be obtained from this figure. Laboratory-tested samples
were also classified according to the AASHTO Classification System, and the symbols
designating the soil types according to this system are also presented on the boring logs.

6.2 LABORATORY TESTING

Laboratory tests performed during this investigation to define the characteristics of the
subsurface material included:

1)  Mechanical Analysis
2)  Density
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3)  Natural Moisture Content

4)  Atterberg Limits

5)  Unconfined Compressive Strength

6)  Triaxial Shear

7)  Consolidation

8)  Direct Shear

9)  pH, Resistivity, Sulfates, and Chlorides

Laboratory testing was performed in accordance with applicable standards published by
the American Society for Testing and Materials (ASTM) and/or the American
Association of State Highway and Transportation Officials (AASHTO).

The results of laboratory tests performed during this investigation are presented on the
boring logs and summarized on tables located in Appendix C of this report. Plots of
applicable test data are also included in Appendix C.
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7.2.2 Embankments

Analyses and recommendations for embankments are provided in a separate
report by Kleinfelder.

7.2.3 Retaining Walls

Analyses and recommendations for retaining walls are provided in a separate
report by Kleinfelder.

7.2.4 Tunnels / Culverts

The Multi-Use Trail undercrossing structure at 500 South Street (D-843) may be
supported on pile foundations using the recommendations of Section 7.2.1 above.
Alternatively, consideration may be given to supporting the structure on the
clayey natural subgrade soils using the culvert floor as a mat-type foundation.
Recommended subgrade parameters for this option are as follows:

Average Undrained Shear Strength: 600 psf
Nominal Bearing Resistance: 3084 psf
Coefficient of Subgrade Reaction’ 35 pci

The Strength I Bearing Resistance can be estimated by multiplying the nominal
resistance shown above by a resistance factor of 0.50. The bearing resistance
values listed herein are applicable to structures placed on the existing subgrade
soils prior to placement of roadway embankment fill around the structures. It
should be noted that the placement of roadway embankment fill will consolidate
subgrade soils, and the clayey and silty soils will gain strength with consolidation.
If roadway embankments adjacent to the culverts are constructed in such a
manner that loads from the roadway fill weight do not exceed the bearing
resistance of the subgrade, bearing resistance will not be critical for the culverts.
At some locations, staged construction, lightweight embankment fill, or subgrade
reinforcement/modification may be necessary to provide sufficient bearing
capacity for the new fill and the buried culverts.

The estimated coefficient of subgrade reaction shown above is for a 12-inch
square footing area and 1s based on typical values for the shallow subgrade soils
encountered at the site. The coefficient of subgrade reaction can be increased to
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70 pci by over-excavating and placing 12 inches of compacted granular fill
beneath the structure

It 1s anticipated that sigmificant consolidation settlement may occur due to
placement of new roadway embankment at some locations, and that differential
and total settlement considerations may control the design of the box culverts If
structures cannot be designed to tolerate the anticipated settlements, it may be
advisable to preload the culvert subgrade area with temporary embankment fill,
allow consohdation to occur, and then excavate the temporary fill to construct the
culverts
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7 25 Lateral Earth Pressures

Lateral earth pressures can generally be calculated using the equation
P=%yKH’

Where P = total lateral force on the wall, plIf
K = earth pressure coefficient
v = umt wetght of the soil (depends on fill material)
H =height of the wall

The earth pressure coefficient used in designing the walls will depend upon
whether the wall 1s free to move during backfilling operations, or whether the wall
1s restramned during backfilling If the wall 1s free to move away from the soil
during backfilling operations, we recommend that an active earth pressure
coefficient be used 1n the above equation to calculate the lateral earth pressures If
the walls are restrained or braced from movement during backfilling (as 1s
generally the case with box culverts and similar structures), we recommend that
an at-rest earth pressure coefficient be used to calculate the lateral earth pressures
A passive earth pressure coefficient should be used to calculate the lateral soil
resistance where the wall 1s being pushed toward the soil It should be recognmized
that the pressures, calculated by the above equation, are earth pressures only and
do not include hydrostatic pressures Where hydrostatic pressures may exist
behind a retaining structure, we recommend either the wall be designed to resist
hydrostatic pressure, or that a drainage system be placed behind the wall to
prevent the development of hydrostatic pressures

Lateral earth pressure coefficients and other recommendations for computing
lateral earth pressures are included i Appendix D A general earth pressure
coefficient has been provided for calculation of earth pressures where mechanical
compaction equipment 1s expected to be operated near non-yielding walls less
than about 8 feet high This scenario 1s anticipated during placement of fill around
culverts The residual pressure from compaction equipment can be reduced by
limiting the proximity and weight of compacting equipment near culvert walls

Recommendations based on the Mononobe-Okabe approach for active and
passive seismic lateral earth forces are included in Appendix D For non-yielding
walls, recommended equations for calculating the dynamic thrust and dynamic
overturning moment are also provided
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8.0 CORROSION INVESTIGATIONS

In order to obtain an indication of the corrosive nature of the subsurface matenal at these sites,
resistivity, pH, sulfate, and chloride tests were performed on soil samples obtained 1n the Test
Holes The results of these tests are tabulated below

Test Hole D?f’:)t h Sail Type Rgrsl :Ts‘t::v'::y pH S(;::;t)e C(Igg:;l]c)le
RSB-12-609| 5-65 Lean Clay 15,578 95 113 142
RSB-12-609| 58 5-60 Silty Clay 19,467 81 78
RSB-12-610| 98 5-100 | Silty Sand 20,765 77 54

The 2006 Internm LRFD specifications state that resistivity less than 2,000 ohm-cm, sulfate
concentration greater than 1,000 ppm, and pH less than 5 5 (8 5 in highly organic soils) are all
indicative of potential pile corrosion or deterioration Due to the high resistivity and pH of tested
samples, unusual potential for corrosion/deterioration of steel piles 1s not anticipated at this site
Type 1 or Type II cement may be used for concrete at this site, however Type II cement 1s
preferred for 1ts supertor resistance to deterioration For design of driven piles, 1t 1s
recommended that 1/16 inch of corrosion be assumed for all surfaces 1n contact with soil or
groundwater This reduction has been accounted for in the pile analyses described 1n Section
7211

9.0 LIMITATIONS

The conclusions and recommendations presented 1n this report are based upon the results of the
field and laboratory tests It should be recognized that soi1l materials are inherently heterogeneous
and that conditions may exist throughout this site which were not defined during this
investigation If during construction, conditions are encountered which appear to be different
than those presented 1n this report, 1t 1s requested that we be advised in order that approprate
action may be taken

The information contained 1n this report 1s provided for the specific location and purpose of the
client named herein and 1s not intended or suitable for reuse by any other person or entity
whether for the specified use, or for any other use Any such unauthorized reuse, by any other
party 1s at that party's sole nsk and RB&G Engineering, Inc does not accept any lhability or
responsibility for 1its use.
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UTDOT Z003881.0PJ B3A/00

19 | LI-HT'-H-H- Bleac = Buk sampie

mgﬂz—ﬁ 2 SAMPLE — Test Results * Legacy Parkway - Preferred Alternative
%- SAMPLE DESCRIFTION Depth | 2 - ;ﬁ(‘:t P Els :E. z |2 H 1-215 to 1-15/US 89 Interchange
iE (ASTM D 24830 2487) g o s “““"‘“'“"'t".‘::'";:::n? e somonn [ ES|3 0 TIEEEY k KLEINFELDER
S or Interval H a3 Ela 8
B e ;_[ £5| uscs [assimo o o d fE F3F g Project No. 35-8163-05
Laan GLAY - stiff, moist, ight gray, with light brown mottiing, trace silt 1 N[ SPT|254]| CL | A6 [ 4 3 4 71 ®pi [ 111
= Ll FIELD TEST BORING LOG
5] Bering: SB-12-263
-wet 1 24 SH | 610 _J.l__l-l_.-[.l_l..l- 62 ngs Sheet 1 of 4
. NRRRRANY R
—~ 37 SRR R Logged by: S. Lowi
- very s, we, g gy rown, ks of v ray sty “’: sPT| 810 111 F? TN mi‘ﬁ ;’,::;':':’;"
nisn;
O 4 TP Station: 70+189.825 4.65LT
- Line: 500 SOUTH
ST~ roadiam 81, wel Gark oive-gray, wih ne-graned sand, tacs | 0 ] .l SPT s ML | A% |4 5 2 2 ‘I.HHHH Coninates (my N 12713423 £ 16.081.296
%WMW.%M of organics - sH |st0] O+ | AS Z 131| 38 | 41 | 2 c Elevaion (m): ~1286.517
7 sG Total Depth Drilled (m): ~ 61.6
zoq & — PT| a5 11 2 3 .-‘-L-I-I---LJ-L-I- Drill C: ] Layne Chri:
? Driter: C. Davi
I EARRRRNANN RgType:  Mobilesss
Driling Method: Mud Rotary
SICT - S0 wet, Gark ofve-gray, with mica fiakes, race ciay 25% s SH {610[ ML | A= _H_'_II_.II_I- @ :z?;:ype: i;,p""dcamm
: l l | I I I I I Baring Diameter: 133 mm
st 0 °'J sPr| 50 206 7 7|1 Tel VTTTT LEGEND/NOTES
— 10 ‘{ I' 'i I" }_ ‘I }’ ‘I Elevations based upon North American Vertical Datum of
=1 19 F1rTryTr1rT 1988 (NAVD '88)
[~ Siity SAND - mediurn denss, wet, oiive-gray, fine-grained 35— A su SM | A-24 | -I ! l- .] I- J Caordinates are NAD ‘83
-1 41 &1 “ btk e ¥ = Observed Groundwater depth at time of drilling
3 I ' [ I I | ] | Blf:ws = Number of blows required to drive split spoon
24 1 !y ! t+ pcctT==~°-""""" sampler 150 mm or interval shown
Sandy SILT - 5o, wet, olive-gray, fine-grained sand 40 o SPT (S84 mL | A% |3 2 2 3 {14! | | ] | | ] ::g}sﬂ o= lAJ:,eiﬁedSoi:hssiﬁmﬁonSﬁlilmM .
¥ | V| beracritiarae = rican Association of State Highway an
_ 2o Transpertation Officials
45 — g; | ] l | I I I I - = See Key to Soil Logs for list of abbreviations
1 14 SH | 610 -‘[-HTH_H-H- and descriptions of tests
Siity SAND - madium dense, wet, ight brownish-gray, fine-grained sand - 7 SM | A24
_ s LypA-H-HH- SAMPLE TYPE
Loan CLAY - medium s, wet, Gark gray, with fine-grained sand, with ] sATi610{ CL | A6 |2 23 4 68 EIS"T = Standard Penetration Test, 34.9mm ID and
rica fakes 7] 18— l-l—J-L- -L-!-.L-l— 50.8mm OD spfit spoon sampler
] T B vc = Modifie Canfomia Sampler, 50.6mm 1D and
55 — 17 - __I_I_J_I___I__'_l__l_ 63.5mm OD split spoon sampler
: I I I I ' l | I EP = Piston Sampler, 76.2 mm OD
soj_ 18 - sh lasn 'H 'l'l" '|- '|'| 'l' 52 l16sl 22 | a2 | 23 | os ﬂ] SH = Shely Tube, 76.2mm OD, pushed
57

PLATE B-108



UTDOT Z003381.GP) W30/00

Boring: SB-12-263 - Test Results * Legacy Parkway - Preferred Aiternative
Sheet20f4 5y SAMPLE B P
5_ SAMPLE DESCRIPTION Depth | ® = ;:: ﬁ 2 g.s s |E|z,)8. -§ 1-215 to I-15/US 89 Interchange
ié (ASTM D 2438/D 2487) ‘é. s |82 m;“'m,,",slmp.,m;,., {Grastar than 50 Blows) ‘;‘:53%*! '—-,3:::'; '.'6 mKLE|NFELDER
w [ m|a| > |8E {or Intsrval shown) % § |2 glaclz® 2
2= uscs |aasHTo - e 88 3 ® o Project No. 35-8163-05
mnhak:;l(-nndhmmwa.dﬂkmmwmmm = (RRERERER
L mica continued) -
j . — ANENSANENN FIELD TEST BORING LOG
— i
- 1265 ;:ylvrwmlnmummﬂbd.ﬂmmdmbmm na X1 sPT | 483 3 5 6 8 LI | Boring: SB-12-263
241 ! { | Tttt Sheet 2 of 4
- e T —
J=z=4l | + 1 | iy : S. Lewis
u :1 rIl” HH Date Start: 1731100
- Date Finish: 2/4100
- TV Station: 70+189.825 4.65LT
- -Sght gray 80— sH | 810 h ANRRRER Line:r., 500 SOUTH
i EE P Cortoss e D e
— Total Depth Drilled (m):  61.6
= L o
|- 1280 7 ] {' | I I I I I I D’r.;ﬂan :ybr:vis
. Rig Type: Mobile 8-5
7= |t TSN Dnmngypnenamod: Mud ;mr:
— - light ofive-gray 90__ SPT | 508 4 4 8 10 H,l I I | I , Hammer Type: Rope and Cat Head
J4—m™ | I | it Rod Type: AW
B ] ] I I , l I I I Boring Diameter. 133 mm
®3*7 T LEGEND/NOTES
~ 4 Elevations based upon North American Vertical Datum of
Sroded SAND wi ok i dersa, e, r—r 3 ey 1‘H'l’ ‘H'H 1988 (NAVD '88)
B :wwmmd;utumh:‘y mica fakes, | 100} R AL OnN Coordinates are NAD 83
-] fi-FA-Fq=F3" v = Observed Groundwater depth at time of drilling
_1 - . = . .
B T e et . VR B oW i, i s 105 = SPT | 610 ML 2 5 7 10 'J'I"I'}'"l""l"l‘ s rﬁ:ﬁ:’ﬁﬁ:ﬁﬂmmw"
B o 3 ['] (111 USCS = Unified Sall Classffication Systam
3 BsA1 | 1 1l peesemsqmme-oe- AASHTO = American Association of State Highway and
10 - I l I l I | | ' Transportation Officials
] . = See Key to Soil Logs for list of abbreviations
| Z * TITTTIT T anddesaipﬁ:r:s:fg:esn -
- 115 — 35— --i-}-{-}---INI-IN{- SAMPLE TYPE
B Sandy SILT-wet o=y, s : ,.-7' il et A 57 n SPT = Standard Penetration Test, 34.9mm ID and
- 36—?2 r-j-'--l-l—-—LJ-L‘l- 50.8mm OD split spoon sampler
o MC = Modified Calif Jer, 50.8mm {D and
o wd L B "
. 7/‘( I E] P = Piston Sampler, 76.2 mm OD
- EMN T
B SICT - mediom StF, wet, dark gray, wilh mica fiakes, Tne-grained 125 3 7 sprleto ML | A4 |13 6 7 6 ['IT ‘|'|- H I' —I' [ st = Shetvy Tube, 76.2mm OD. pushed
29 — + @ BAG = Bulk Sample

130
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UTDOT Z003884.GPJ 53000

: m ?-412-283 2 SAMPLE _ Test Results * Legacy Parkway - Preferred Alternative
gz SAMPLE DESCRIFTION Depth | 2 ;:: ::J; £.ls |Elz |24 % 1-215 to I-15/US 89 Interchange
< (ASTM D 24880 2487) HS cimeston N, Biows peratsmommarmensosiown [ SI2 S22 3 (S EHET T Bl KLEINFELDER
w ft m () &~ | sE {or interval shown}| = g _g_ 5 £ : 2 s
& | USes [Mmeo o H 3 =] s ] Project No 35-8163-05
B (SlLT-msz’,wﬂ.Mgﬂy.wI!\l!hhkn.hm ~ % Py LT -
’ EPRZ NRURBANNYE FIELD TEST BORING LOG
| s | . wet,darkobve-gray il %T s |10 e | ¢ |Boing SB-12-263
- sG
Je 4l | | | | P {ohe-te Sheet 3 of 4
-
i ,.o_“é o
B 77 N N N Y e A A Logged by: S. Lewi
- 1Y TV e
~ 4 _4 g Date Finish: 2/4/00
N Poorly Graded SAND wih sit - median dense, wet, ight gray, fine to 1457 ¥q] ser | e10[SPSH[ A3 13 23 33 35 “ H f OIJ I Station: 70+189.825 4.65LT
medium-grained sand, with gray sit at top . , Line: 500 SOUTH
1 s L bdob{-Fq-F4- Coordinates (m): N 112,713.423 E 16,
B - 1 }- T+ H t 1 Elevaﬂ:: (m):m 1286.517 ‘23 E160M20
Lean CLAY - very stff, wet, light ofive-gray, with whita motting 150— CL | At Iy Total Depth Drilled (m):  61.6
7 46 — SPT ) 610 s 8 117 “"l“""l" 'LJ'I'J' Drill Contractor: L:.yne cr;ﬁstensen
— 1240 Dritler: 1
3 47 — ._I-]__]-I_.-I_.I-I__‘. Rig Type: ;oz:::ss
155 ~~ Drilling Method:  Mud Rotary
B 7 | I l I I l ' ’ Hammer Type:  Rope and Cat Head
48— ) r 1 | r3ricr1°raToaC Rod Type: AW
B - T Boring Dlameter. 133 mm
- chalky ight gray 16071 49 - SH {457 AP S
B 3% T LEGEND/NOTES
- E so—l | -! -I- 1 -I' ] _}. 1, ‘}. 1 _ Elevations b:;ea: ?:oAr‘n,g?::)Amemzn Vertical Datum of
E 51 — J'H'L 'L'H' J ) ;Wmm:s;r:s::::mundwater depth at time of drilling
r_ 128 . _ 170 | I | l I | | I Blows = Number of blows required to drive spiit spoon
Silly SAND - loose, wet, ofive-gray, fine to mediun-grained sand, with - 52 SPT SM |A24| 4 5 T 10| ®g----q-=----- sampler 150 mm or interval shown
mica flakes, with sit layers -] i
B - EERARRER USCS = Unified Soil Classification System
SILT - very stif, wet, ‘Ofive-gray, with fine-grained sand, mica flakes, ~ 53 ML rux B SEEEEEE AASHTO = American A.ssodatio-n of State Highway and
=N shell fragments 175 — sPT | 810 8 18 23 35 | I L1L I I I l Transportation Officials
j 54 — __I_H_f___r_‘_l__'_ = See Key to Sofl Logs for list of abbreviations
| p ] and descriptions of tests
180—] g5 4o {-FA-H-H - SAMPLE TYPE
B I . SPT = Standard Penetration Test, 34.9mm ID and
: 56 —| F4- l. J - !. p -Ir- -! -l- l- n 50.:an Of:::lit :::onessampler o
|—1230 185 — sH | 610 ! ) MC = Modified California Sampler, 50.8mm ID and
Silty SAND - wet, dark gray, fine-grained, with mica flakes : 57 4/ SM | A24 .J_I..I_I_._I_.l_{._l- E 63.5mm OD spiit spoon sampler
s : P = Piston Sampler, 76. ob
r_ PMYGM?#SANDWMS&-MMHM“.MW,M& 190: s SPSM| A3 --,_I-_’_I___l J-!-J- B iston Sampler, 76.2 mm
| medium-grained 5 SPT | 457 16 35 50 111 I'?zl | m SH = Shelby Tube, 76.2mm OD, pushed
_ ISICT - very 33, wet, mottied graylsh-brown and Wght oive-gray, wih | 195 ] * ML | A4 REEREARD Elerc = Buksampe
mica flakes ] SPT | 810 0 18 2 B[ ee|

PLATE B-110



UTOOT Z00J881.0P) B3N
L

Boring: $8-12-263 - PLE Test Results * Legacy Parkway - Preferred Alternative
g Sheetd of 4 PLE DESCRIFTION 5 SAM Ele | El2 |Pal % 1-215 to I-15/US 89 Interchange
iE A e D 2asam o |2 AP A ERERCE L K
3= fAsTM 2 S| 2 | $g|_cussiication N, Biows per .15 m L ER R m LEINFELDER
iy n m|O 2 E {or intarval shown) > 2 Ziz ; z £ .
@ | V5SS |assHTO & 3 5] Project No. 35-8163-05
s[LT-mmmnwmumwmﬂv&w.m ] %
= mica flakes (continwed) . _/ FIELD TEST BORING LOG
« Medium 1, gray, with fine-grained sand . é[. SPT | €10 5 6 15 18 Boring  SB-12-263
- 1225 - :
] 82+ Sheet 4 of 4
- 205 —
1 e Logged by: S. Lawis
- Dats Start: 1134/00
- - Date Finish: 21400
210—] 64 Station: 704189.525 4.85LT
L 7 Line: 500 SOUTH
- es Coordinates (m): N 112,713.423 E 16,081.296
- Elevation (m): 1286517
- 215 J Total Depth Drilied (m):  61.8
66 Drill C . Layne Chri
- Driller: C. Davis
)— 1220 ] & Rig Type: Mobile B-59
20— '1 Driling Method:  Mud Rotary
: Hammer Type: Rope and Cat Head
( — g8 Rod Type: AW
- Boring Diameter: 133 mm
- 225 —
4% LEGEND/NOTES
B . Elevations based upon North Amersican Vertical Datum of
230—] 70— 1988 (NAVD '88)
- : Coordinates are NAD '83
- 7 X = Observed Groundwater depth at time of drilling
— 1215 25 ] Blows = Number of blows required to drive split spoon
-1 72 o sampler 150 mm or interval shown
_ - USCS = Unified Soil Classification System
-1 73 AASHTO = American Association of State Highway and
240—-_ Transportation Officiais
| i [UURNUI (R . = See Key to Soll Logs for list of abbreviations
9™ ENEENREN and descriptions of tests
B 245 —
17 F1-F4-H-F-H- SAMPLE TYPE
— n SPT = Standard Penetration Test, 34.9mm ID and
-1 76 4 - J-I— -‘-L - L J ~ ,' " - 50.8mm OD spiit spoon sampler
— 1210 » Jvc = Modified Caitomia Sampler, 50.8mm ID and
] |-|_ I -| ] -I_ .I _I_ _| - 63.5mm OD spiit spoon sampler
- 74 r T UL
N - T [ ] BP = Piston Sampler, 76.2 mm OD
255 — _J !
d74 It 1 1 v 3 beereesytraery
’_ . [ (11T []] SH = Shelby Tube, 76.2mm OD, pushed
-1 79 Lqepaeedepaemq- = -
w0 "] EAERERAR [lsac = suksamsie
=1 [ [

PLATE B-111












UTDOT Z003581.0PJ K30/00

Test Results *

Legacy Parkway - Preferred Alternative

Boring: SB-12-265
5 | T pescRITION - g SAMPLE 57T (N H5-s |Elz 2 3 1-215 to 1-15/US 89 Interchange
- 2 2 s = |[Z x|=
HG (ASTM D 2488 2487) HINE c_mm"“mpﬂ_ﬁ?ofél.";’:,.,m.m, %;;gg;g* z =:n.i = k KLEINFELDER
= nom || F|BEM S Tommo] o o “Hez = | ElF =% & Project No. 35-8163-05
a8 8o = (<] roject No.
SILT - S, momst, dark brown, with organics _ 7 SPT :‘57 ML | A4 |2 3 3 5 = o5 | T
- 1, % SESENARENE FIELD TEST BORING LOG
| 1205 wmyﬂ,mmmmmm.m.mm 5 o o] & 0 ol o Boring: $B-12-265
d 244 | { 1  poereetymmeme-- 67 wss | Sheet 1 of 4
. ] I " —
T R ot e D DR I R I A B ogged by: - Lowis
- with trace organics _ SPT | 584 1 2 2 2 4 Date § 1122/00
B - 7 1 I I | _I }_, l_ Da(':Flh: 1726/00
447 ARRRRERNR Stator: TR0 245LT
N 15 — 83 |157] 27 | 35 [ 17 | 97 [+ n .
- stiff 3 s SH | 810 Li-H- HH- 5 & Eoordln:!:;)(m) ?2115.2.5:;:.115 E 16,151.533
- ] .l [ -I [- L J L -l Total Depth Drilied (m): 1
SILT - medmm stiff, wet, ofive-gray 20_— § — PT | 59 ML A4 103 3 4 - -.; -Fq-F4-F4- g::iommn (L:xg: iihnsmnsan
— 1280 — RERRRARE. Rig Type: Mobile B-59
™Al L o (7 i """" Drifing Method: ~ Mud Rotary
- - with sand 25; sH | s10 J_I__l_l_ ] _|“|_|_ _I i :::lt:;;’:ypa :::- and Cathead
= Hlll{l!l okl
i - ° T LEGEND/NOTES
— -t browm 2 ol gy : il e 2t ° Elevations based upon Narth American Vertical Datum of
~ 10— ‘{'H'f' 'H'H' 1988 (NAVD '88)
— Coordinates are NAD ‘83
i *7 1 SH 148 LJ-LJ-L1-LJ-LJ- g = Observed Groundwater depth at time of drilling
o 3 LLLLLLL B oo
“7 SPT | 810 2 3 2 4je 0] USCS = Unified Soil Classification System
B Jasd141 | | | 0 pe--e-mq-mecea- AASHTO = American Association of State Highway and
1 N Transportation Officials
= 3 ] I l | l I | | - = See Key to Soil Logs for list of abbreviations
a5
R A T @ o evions o
K 3 15 ok {-F{-FA-H- SAMPLE TYPE
- 3oft, 10 mm seam of fine sand 50: SPT | 610 2 2 3 4 j‘ }“I m SPT = Standard Penetration Test, 34.9mm (D and
i 1 16 A —J-LJ-!- -I—«l-LJ- 50.8mm OD split spoon sampler
7 / | | I l ] ] l ﬂ MC = Modified Caﬁlur!xia Sampler, 50.8mm 1D and
— 1270 55 —| / L _' AN RN 63.5mm OD spiit spoon sampler
: 7 —14 l ] I I ' l I | B P = Piston Sampler, 76.2 mm OD
| Foan CLAY et ot grayi-orown R == A TV [[JsH = snewy Tube, 76.2mm OD, pushed
B “3 J-——Lsnsua RERRERR
_ilg‘l'.mnﬁw-gr.y,wimmwmw“:umdbud e ? ML | A4 -i-r-l-r H-i-1- BAG = Bulk Sample
85 i % I T I |
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(m)

Elevation

B-12-285 Test Resuits * - i)
:mh:e?zif p SAMPLE u Legacy Parkway - Preferred Alternative
@SPTN), 1-215 to 1-15/US 89 Interchange

i OSPT M k KLEINFELDER

Classification |N, Blows per (.15 my (Greatsr than 50 Blows)
Project No. 35-8163-05

SAMPLE DESCRIPTION Depth
(ASTM D 248%/D 2487)

S, kPa
{torvane in Halics]
kNim 3
Moisture,
Plasticlty
Index
% Passing
No. 200

{or interval shown)

Dry Denslly,
%
Liquid Limit
Other Tests

Type
e

USCS | AASHTO!

0 o
o ~ =

UTDOT 20035B1.GPJ W30/00

= ERSEURRARE FIELD TEST BORING LOG
sPT | 610 4 3 3 2 “ 1111 Hl Boring: SB-12-265
RREUR SR Sheet 2 of 4

b1y

Lean GLAY - soft, wet, light brown with brsce organics and bght gray
mottfing

| l | u& Graphic Log

3

Ll
N
|

--------------- Logged by: W. Lewis
RERRRARR DueSar: o
mish:

2 "l'f‘]'ﬂ'ﬂ'[’]' Stator: 70+260.053 346LT

SH | 533 Line: 500 SOUTH

25 | __*_H-I.__}..{-I..I- 57 goerdup:mz‘)(:m): 212;1&2,;;:.115 £16,151.533
T Drilled (m): .

26 — -J-LJ-L' -L'I'I' ‘! - D:HT::?n::'cton (rlna)yn- g\:istenssn

Driller C. Davi

I l I l | ,_l__!_ Riglfl';pe: Moll):l:lsB-ss

7! |t | 1 IV Drilling Method: ~ Mud Rotary

SPT | 610 4 6 9 N I*,l I I I I | ::Ln;r-mType: Rope and Cathead

-+ | 1 ! i1 3 AW
= N Boring Diameter. 133 mm

o

]
]
\

& 3
1144y

prvebvesed e v bvrenbevratrygy

7 T LEGEND/NOTES

Elevations based North American Vertical Di f

30— "I'}"I'I'"H'H' craens 1933?:::\‘/0‘355) riean Yeries) banum

SH | 610 {CLML| A-7-6 L .! [- | l- -l l- J 136 [161) 26 | 43 | 17 | 99 c Coordinates are NAD '83

-J- A R SG v = Observed Groundwater depth at time of drilling

I ! I I [ I l [ Blows = Number of blows required to drive split spoon
sampler 150 mm of interval shown

| [ I I | ' I ‘ USCS = Unified Soil Classification System
a4 | 1 | Fea-s--= l AASHTO = American Association of State Highway and
ll I | | I I | Transportation Officials
]

SPT (610 ML Al 3 4 5 7 = See Key to Soil Logs for list of abbreviations
“7 TTITTITT o desrptors o e

_.i-'.l.}u-l..'-}--,- SAMPLE TYPE
Al SPT = Standard Penetration Test, 34.9mm ID and

\? A3 \-J-LJ-L-LJ-LJ- 50.8mm OD split spoon sampler
J v = Mocified Califoria Sampier, 50.8mm ID and
SH | s08 I I ' | | | | | 63.5mm OD split spoon sampler

--------- I- -l -l- -' i H P = Piston Sampler, 76.2 mm OD

Siity CLAY - stift, wet, gray, trace of organics

105

-
a
T

SILT - medium stifl, wet, fight olive-gray with white chalky mottfing

-
-
n

Poorly Graded SAND - medium dense, wet, gray

Lean CLAY - stiff, wet, mottied #ight brown to light gray
Pmﬁ&m-mm,mmm

srlel 113 4 16 1 '|_f":,l‘|“,-“ [sH = Snetwy Tube, 76.2mm OD, pushed

H-l.]-r--l-‘]-'--l- BAG = Bulk Sample

SPT 1 P ®s 4 )10

§

8
b teera gyt

8
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UTDOT Z0038B1.OPS 3008

m i?-:z-zss § SAMPLE — Tes: Results * . Legacy Parkway - Preferred Alternative
5 SAMPLE DESCRIPTION Depth 3 @ SPT (N - g %-ﬂg g e . H s H I-215 to I-15/US 89 Interchange
iE ASTM D 2484 2437) HIR 2 W, Blows pera s iorsmrimn s | 5 S5 2128 3 $8EY FXJ KLEINFELDER
u mlom S| & |25 s ansmo (or ntereal shewm) o 2 i - A 5 Project No. 35-§163-05
SILT with sand - very stil, wet, dark gray-brown — v B10| ML | A4 | 8 12 18 25] 111 1]t Tl
- = % NERERNERE FIELD TEST BORING LOG
— Fo- =-rq- -
135 — 1 Boring: SB-12-265
o) M s L o > o
— ANARRERR
i jagn Toswilassp 1+ fodeoeea- Logged by: W. Lewis
Sty SAND - medium dense, wet, ight gray, occasional poorly graded . “’? SM | A-24 [1]1] [ 1] Date Start 1122100
- sand tayers ] / Date Finish: 126100
. ““% 11T e 17T sraaﬂonl:n 70+250.053 3.46LT
~25 mm clay tayor " ;Zz( SPT | 533 1" 34 255 o Line: 500 SOUTH
B — N P Coordinates (m): N 112,713.116 E 16,151.533
- % -1-H F~H-H E:mtli:n (m)(:m) 1286.840 "
= SILT - 507, wet, clive-gray, With minor Chalky white mottiing 150 <pr ! s0s MATE 1Ll L L] 'l:;:;lrbeph Drited (m): 7.1
1 48 - | { o ] L4-L]- Layre
= “ . Driller: C. Dn::ls
" . 47 / .J_,._I_I___l..l-!_.l_ glzTyp;:m Mobile B-59
7 -1 rill ethod: Mud Rota,
i 155 E % ] I I [ l I I I :::-;;;:we: :‘::vpa nndr(y:athtad
17 T ks
_ ooy 10— o J%]j sH | 381 _-,.I_'.J_H-H- olast) 27 |44 | 97 fr00)  C LEGENDINOTES
° -] 62
- _ % -; L _1 I' 1 I‘ 1 Elevations based upon North American Vertical Datum of
] 50_/ Ld-F4-F-F4-F1- 1988 (NAVD '88)
168 Coordinates are NAD '83
i s —% "!‘l"l'l" -L'I-LJ_ ¥ = Observed Groundwater depth at time of drilling
4 / l ] I l | l l I Biows = Number of blows required to drive split spoon
B - medium stiff, with occasional sitty sand lsyers 170 52 —/ SPT | 610 4 5 15 14 --.5—--+ ------- sampler 150 mm or interval shown
' 3 / [T USCS = Unified Soil Classification System
B ds42 | | 1 | peermeidese-ie- AASHTO = American Association of State Highway and
1 Transportation Officials
™ 1753 _J 1 Ir J | .} H . = See Key to Soil Logs for list of abbreviations
7] 54 “'r]' -]' T and descriptions of tests
- 180— 55| sH | 508 ._’-I_{-l.._}..I-H- SAMPLE TYPE
j | n SPT = Standard Penetration Test, 34.9mm ID and
B 7 ss 4 L _] - L J - l. 4-k4 .,.. .J - 50.8mm OD split spoon sampler
185 — | fMc = Modified Caiifomia Sampler, 50.6mm ID and
1230 — | I l_ N 'I_ _'_I_ J . §3.5mm OD split spoon sampler
: 57 _1 “‘-’--I l l I l ' ‘E] P = Piston Sampler, 76.2 mm OD
i Lean CLAY - stff, wet, ight brown, 0.3 m poorly graded sand layer 19°_: 58 — sPTissa[ CL | A6 | 8 17 16 15 ”'{'I"Ti,'"l",-l"l' ﬂ]sn = Shelby Tube, 75.2mm OD, pushed
[~ = 50 ’--I-H-I-J-H- T @BAG = Bulk Sampte
| 195: v d
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Elevation
{m)

Boring: SB-12-265
Sheet4 of 4
SAMPLE DESCRIPTION
(ASTM D 2488/D 2487)

{

SAMPLE

@ SPT(N,)y

Graphic Log

»
Type

o

Soll
Classification

USCS | AASHTO

N, Blows per 0.15
{or interval shown)

OSPT (N
(Greater than 50 Blows)

]
= o~

Test Resuits *

8 kPa
forvane in Natics]
Dry Denslty,
kNim 3
Molsture,

%
Liquid Limit
Plasticity
Index
% Passing
No. 200

Other Tests

Legacy Parkway - Preferred Alternative
1-215 to I-15/US 89 Interchange

m KLEINFELDER

Project No. 35-8163-05

Tean CLAY - stiff, wet, light brown {continued)

g

]
A

Siity SAND - denss, wet, ight grayish-brown

N
-
o

plevy sttty

CLAY - stiff, wet, dark gray, with fine-grained sand seams

- medium stift, Bght grayish-brown with occasional clive-gray coloring

- very stiff, ight ofive gray

N
-
w»
|

§

pper e berratvreabpeer bty by

g B

]
[

1

3

-
ry

3
3

E

!

3
l

AT T

A

UTDOT 20038B1.GPJ 830000

ey tengy
] >
L

[
]

610

610

381

A-24

15 27 12 16

6 10 14 20

1 22 50
125mm

[

-H-

T8I
r1HH
L-HH

[

LyH-H-

26| 39| 16 96

FIELD TEST BORING LOG
Boring: SB-12-265
Sheet 4 of 4

Logged by: W. Lewis

Date Start: 1122100

Date Finish; 1726100

Station: 70+260.053 346LT
Line: 500 SOUTH
Coordinates (m): N 142,713,116 E 16,151.533
Elevation (m): 1286.640

Total Depth Drifted (m): 771

Drill Contractor: Layne Christensen
Driller: C. Davis

Rig Type: Mobile B-59

Drilling Method: Mud Rotary
Hammer Type: Rope and Cathead
Rod Type: AW

Boring Diameter. 133 mm

LEGEND/NOTES

Elevations based upon North American Vertical Datum of
1988 (NAVD '88)

Coordinates are NAD '83

¥ = Observed Groundwater depth at time of drilling

Blows = Number of blows required to drive split spoon
sampler 150 mm or interval shown

USCS = Unified Soil Classification System
AASHTO = American Association of State Highway and
Transportation Officials

* = See Key to Soil Logs for list of abbreviations
and descriptions of tests

SAMPLE TYPE

n SPT = Standard Penstration Test, 34.9mm ID and
50.8mm OD split spoon sampler

H Mc = Modified Califomia Sampler, 50.8mm 1D and
63.5mm OD split spoon sampler

IE} P = Piston Sampler, 76.2 mm OD

[[st = snetby Tube, 76.2mm 0D, pushed

BAG = Bulk Sample

PLATE B-118



Test Results *

Legacy Parkway - Preferred Alternative

UTOOT ZO0IRRGP) 530500

Boring: RB-371 -4 SAMPLE ] = - ®
g | Sreettor £ DESCRIPTION on | 3 o SPT P ol %E' s |Elz [22 3 1-215 to 1-15/US 89 Interchange
== SAMI SPT J 1o Fleg .
SE (ASTMD 248000 2407) I Concmton i Bl per 0] oo | 332525 3 (FEHEY 3 J&J KLEINFELDER
o g | m|a|] > 188 {or interval shown) SHATIE | T e £
& | USCS |ArsHTO o 8 5 S S Project No. 35-8163-05
Lean CLAY - stiff, wet, dark brown P [6i0] CL | A76 Tri1 1111
| . . _1: spT| 305 4 5 8 10 __]_I__]_'h._ _H_H_ " FIELD TEST BORING LOG
- ght reddish-brown n Boring: RB-371
| 1zms 57 2] MC | So8 12 2 2 j‘_l__‘_l_._l..l-l__l_ Sheet 1 of 2
. SPT | 610 1 2 3 3 m I l I l I , — -
B 0— 3=+ .t .1 1 VvV  ririrtrara 0 g A. Waldman
1 _ P |53 - | I | l | , l l 'g 143 4 ) 2| 22| 97 s?s msm‘m. 2128100
L [ SiSAD - daree w7 o] AT A0 2 DS | gmton T Tosstam naser
- Line: 500 South
= ¥ 5 MC | 356 s 192 2°_.|_H_!_ _H’EH_ Coordinates (m): N11;710.35 E 16,229.692
e B = R e DR B e
il P (P L Dot oo Lo oo
F 20— P |610 il e Driller C. Davis
- o Tvpe: :
— 1280 < 7= T 238 ¢ M, l||1|l Doy shethod: Mot Rotony
- Hammer Type: Safety
%] MC | 810 9 7 15 23f ' ' leyy 1101 Rod Type: AW
iy Ll e gy, Wi Gace gravel . 7 ZA sor|s0s[ M | A3 |3 4 10 ,-,“ ldd | 1111 Boring Dlameter: 133 mm
i LR 77 s R [T LEGEND/NOTES
; TeddR-brown . Elevations based North American Vertical Datum of
- Loan CLAY oy S5, vt q 10 srfsmal | s 7o ‘3'1'H‘H'H'H' 1988 (AVD B8) |
7 Coordinates are NAD ‘83
[~ 35: 11 1 we | s08 4 6 m 8 -J-qu-u-u- A4 = Qbsesved Groundwater depth 2t time of drifiing
| g [T E N = o Bl R VA AT = e ey e
40—_ ._. P 610 I l l I [ I l I USCS = Unified Soil Classification System
5 3 = J 2 1 4 5leeneidoeei . % AASHTO = American Association of State Highway and
E = I ! I l I I l I Transportation Officials .
| [~Siity SAND - dense, wet, gray 45 — 7 mC | 408 A24 ) ¢ 45 38 40 'ﬂ' 'I" 'I’.u‘l' = f:::eyt?so:::'g;sl:ﬁstofabbmviahons
n sPT | 508 § 7 10 14 J,. T
n Lean CLAY - vary S5 wet, oive-gray i e L y-FA-F-H-H- SAMPLE TYPE
50— P et 43 /ST = Standard Penetration Test, 34.9mm ID and
— — .J_I,..L‘L__I..j-l..j- 50.8mm OD split spoon sampler
- R sPT | 508 § 9 12 18 ' :
I MC = Modified California Sampler, 50.8mm ID and
55: l I l l , I I | 63.5mm OD split spoon sampler
2 : 17 P e ’--I-l--l-,"-l--l-l--l- 96 ElP = Piston Sampler, 76.2 mm OD
B [ SondyLecn CLAY- =, vt gyinoromn J = A :_ :: [ """""""" % [DSH = Shelby Tube, 76.2mm OD, pushed
Lean CLAY - very siff, olve-gray, calche rich 60— SPT | 457 Pa—— [dd ] ] [ 11
~ 19 - 1HHHH BAG = Bulk Sample
65- [ N
L D-29

PLATE




UTDOT Z203RB.GPJ 3000

i nqhg:z 5:;111 g SAMPLE .- TGS:RGSU"S' . Legacy Parkway - Preferred Alternative
5 Sheet L& DESCRIPTION 3 O SPT (N, = f2.1c |Elz |85 3 1-215 to 1-15/US 89 Interchange
SE SN 0 242870 3427y ' B[ & [ Ee| comnomion i, Blows part1s m (Greserinenso Bl S EEENE k KLEINFELDER
w | m o & (2 | o e shoen) i |E | Bl |=F § Project No. 35-8163-05
[ H a .
SpO— g = ) ST T T T B s T [ S . 5
- ofive-gray, caliche [contimed) : a5 TR 3
R it - - NRURERRERR ss | FIELD TEST BORING LOG
] 2 4 4 7] Boring: RB-371
7 P Sheet 2 of 2
i T
s el | | 0000 Feereerdeieeee- Logged by: AW
. T Dt o
- Date Finish: 2729100
— P11 T1 1T Station: 70+4338.171 029RT
- ofive gray 80— 7 9 12 20 1 rl,! H H Line: 500 South
. H-H-'_.-,_{-H- Coordinates (m): N 112,710.357 E 16,229.652
] Elevation (m): 1286826
. Total Depth Driled (m): 31,
35: -J-H-l— -'—J-L-!» Drilt Contractor: (lemgl:ishmnn
] 85 Driller: C. Davi
] LJ_I__I_I_._I._I-l._I_ RigT;pe: Muhn.l;-s:
Driling Method:  Mud Rota
o s s s ol lebl 11T Harmer Ty Suimy
dog L= ! | { t  Femeecedacao--- Rod Type: AW
] HIIJIHI Boring Diameter: 133 mm
2 TITET1TT LEGEND/NOTES
A-2-6 Elevations based upon North American Vertical Datumn of

Claysy SAND ~ medium dense, wet, olive, fine-grained
Lean CLAY - stiff, wet, ofive

# r1-H-F{-H-H- . toseNAVD D)

jllll

3 8 11 15 2 Coordinates are NAD ‘83
. --l-l-.-l-l---U-H- ¥ = Observed Groundwater depth at time of drilling
4 NERERREE Blows = Number of blows required to drive spiit spoon
w24 Il !t pAekAt J-=---1- sampler 150 mm or interval shown
3 EEERERNY USCS = Unifled Soll Classiication System
b < 1 A O A I I A I TR PP AASHTO = American Association of State Highway and
10—} RERRRERN zm"mmm»m
] - = o Soi abbreviations
. il LTIHIT-TT[-T and descriptions of tests
s 55 L4-F4-F{-F4-H- SAMPLE TYPE
. SPT = Standard Penetration Test, 34.9mm ID and
- 3% — L-I-L-I-L--I-J-I--I- n m.smosr;prnsp:on&:amplermm "
120 (111 JJvc = Modiied Calitomia Samper, 50.8mm 1D and
14 Iy ! ! 1 F-mmm-=q- I_J_l__l_ 63.5mm OD split spoon sampler
] AR Ple = Piston Sampler, 76:2mm OD
1257 ® ]H_]—-H-H_ ']]SH = Shelby Tube, 76.2mm OD, pushed
.
130: 39 1 -‘l-r]-rﬂ_r‘]-r]' BAG = Bulk Sample
| 1t

PLATE D-30









Table 1

SUMMARY OF TEST DATA
PROJECT Legacy Parkway PROJECT NO. 200601-112
LOCATION Structure F-718 (500 South over Legacy Parkway}) FEATURE Foundations
DEPTH STANDARD IN-PLACE ATTERBERG LIMITS MECHANICAL ANALYSIS UNIFIED
HOLE e R ilieg = COMPRESSIVE CLASSIFICATION
No. SURFACE PER wnt | mostupe | STRCESTH | UOWD ) PASTIC | PASHOTY 1 pepcent | pecent | PERCENT | BYSTEY
(f FOOT w(z;g;r (%) %) * % GRAVEL | SAND | o'~may 1 Classification)
RSB-12-609| 10-11.5 Shelby 93.3 27.0 1482 39 19 20 0 4 96 CL / A-6(20)
20-21.5 Shelby 722 457 43 18 25 0 17 83 CL/ A-7-6(21)
31.5-33 17 252 NP 0 57 43 SM/ A-4(0)
40-41.5 7 271 NP 0 89 11 |SP-SM/ A-2-4(0)
43.5-45 Shelby 99.1 25.7 37 19 18 0 1 99 CL/A-6(19)
53.5-55 Shelby 1149 16.3 1859 24 18 6 0 47 53 CL-ML/ A-4(1)
63.5-64.5 Shelby 113.1| 165 35 15 20 0 6 94 CL / A-6(18)
73.5-75 Sheby |107.2| 21.7 30 17 13 0 8 92 | CL/A-6(11)
93.5-95 Shelby 87.6 34.2 60 22 38 0 0 100 CH/ A-7-6(43)
103.5-104.3 Shelby 19.2 NP 0 96 4 SP/A-3
104.3-105.0 Shelby 97.3 283 1695 50 24 26 0 5 95 CH/ A-7-6(28)
113.5-115 Shelby 22.1 35 19 16 2 21 77 CL/A6(11)
118.5-120 51 19.8 NP 0 87 13 SM / A-2-4(0)
123.5-125 Shelby 1026 239 29 22 7 0 6 94 CL/ A-4(6)
133.5-135 Shelby 92.0 27.2 32 20 12 0 95 CL/A-6(11)
143.5-145 36 26.6 NP 1 19 80 ML / A-4(0)
RSB-12-610 5-6.5 Shelby 98.4 273 3169 41 19 22 0 98 CL/ A-7-6(23)
15-16.5 Shelby 101.1 28.6 720 36 19 17 0 3 97 CL/A-6(17)
26-27.5 | Shelby 22.1 NP 0 79 | 21 | sM/A-24(0)
32-33.5 12 36.5 42 31 12 0 14 86 ML / A-7-5(12)
38-39.5 39 21.2 NP 0 89 11 | SP-SM/ A-2-4(0)
45-46.5 Shelby 90.7 28.2 3475 29 18 1 0 2 98 CL / A-6(10)
55-56.5 Shelby 1048 18.2 29 16 13 0 42 58 CL / A-6(5)
65-66.5 Shelby 107.7 | 21.9 2850 34 15 19 0 8 92 CL/A-6(17)
74-75.5 Shelby 111.7| 187 3798 33 15 18 0 15 85 CL/A-6(14)
83.5-85 Shelby 1052 | 220 36 17 19 0 7 93 CL/A-6(18)
98.5-100 36 19.3 NP 0 86 14 SM/ A-2-4(0)
103.5-105 Shelby 89.2 30.1 4109 44 20 24 0 5 95 CL / A-7-6(24)
108.5-110 36 228 25 21 4 0 6 94 ML/ A-4(3)
120-121.5 22 26.2 NP 0 88 12 SM/ A-2-4(0)
133.5-135 Shelby 103.2 | 227 2910 31 25 6 5 3 92 ML / A-4(6)
143.5-145 44 247 NP 0 48 52 ML / a-4(0)
153.5-165 38 23.3 52 18 34 0 6 94 CH / A-7-6(34)

NP=Nonplastic

L T T R B e e R R e e ]
RB&G ENGINEERING, INC. H:\2006\100_LegacyPkwy General\112_LegacyPkwy Bridge S12\Lab Testing\L.abSummary.doc
Provo, Utah



Provo.

Utah

Davis County,

Utah

150 e
200 2 - v
= o
a 8 120 P
€ 150 5
n
- S //
o 100 z 90 P
|
& S e
S E e
T 50 E / B
5 >U< 60 //- i
o S —
ey
0 ° /
0 6 8 10 122 14 16 1B 20 22 o /r’_‘
2 Y
Axial Strain () £ pd ™~
(%) 7
§ A \
* AT \ \
o0 30 60 90 120 150 180 210 240 270
Normal Stress (psi)
MULTI-STAGE CONSOLIDATED UNDRAINED W/PORE PRESSURE MEASUREMENTS:
TOTAL STRESS FAILURE ENVELOPE
Strength Values
Test Sample Data Degree Confinin Maximum at Failure Sample | Strain
No. Dry |Moisture|  ©f p 9 | Deviator Friction Size, | Rate
. i ressure Cohesion i
or | Density | Content |Saturation "~ '~y Stress | angle ¢ on | L/ |(inches/
Symbol (peh) 0)) V4] P (psi) (degrees) (e/ps) |(inches) | minute)
o 94.7 2.7 ~100 20 59.9
[ | 94.7 21.7 ~100 40 126.6 31.5 0 2.88/1.38 0.001
A 94.7 217 ~100 60 19.5
RB&G TRIAXIAL SHEAR TEST HOLE NO.: RSB-12-609 Flgure
W ENGINEERING Project: Legacy Parkway - Structure F-718
mc. (500 South Over Legacy Parkway) DEPTH: 73.5'-75'




/ 4
200 g_ L
7 g S VO 2 10 /
< h g
e 150 & /
s S 7 A
o 100 g 90
A P
a; [=] /////’
5 : .
3 50 £ L
L § o0 L
0 5 pd ™
0 6 8 10 12 14 16 18 20 22 o
3 T
Axial Strain (X) g 30 A
| -
y LA \
" LA \ \
o0 30 60 90 120 150 180 210 240 270
Normal Stress (psi)
MULTI-STAGE CONSOLIDATED UNDRAINED W/PORE PRESSURE MEASUREMENTS:
EFFECTIVE STRESS FALURE ENVELOPE
. Strength Values
Test | Sample Data | pegree Confining Maximum at Failure Sample | Strain
No. Dry [Moisture of | pressure | P€Viator | Friction . Size, | Rate
or | Density | Content |Saturation| ™" "~y Stress | angle ¢ Cohesion | ;/p |(inches/
Symbol | “(ocf) | (1) 73 P (s | (degrees)| ©/PSV |(inches) | minute)
o 94.7 21.7 ~100 16.3 56.2
| 94.7 217 ~100 27.2 13.8 36.4 0 2.88/1.38{ 0.001
A 94.7 21.7 ~100 42.4 173.9
RB&G TRIAXIAL SHEAR TEST HOLE NO.: RSB-12-609 Figure
w ENGINEERING Project: Legacy Parkway - Structure F-718
(500 South Over Legacy Parkway) . ) '
INC. DEPTH: 73.5'-75

150

Provo,

Utah

Davis County, Utah




Void Ratio (e)

‘_
——
1.30 e
\\
1.20
1.10
1.00
RB&G
BP| enoINEERING
INC.
CONSOLIDATION TEST RESULTS
.90 \
FigweNo. ___ Boring No. _RSB-12-609 \
Surface Elev. ___ Depth Interval__20'-21.5'
Moisture Content__ 45.7 7 Dry Unit Wt.__72.2 s/
w__ 43 7z pL___18 7 P25 3
.80 T~
Project: Legacy Parkway - Structure F-718
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Table 1

SUMMARY OF TEST DATA
PROJECT Legacy Parkway Structure No. D-843 PROJECT NO. 200601-146
LOCATION 500 South over Multi-Use Trail FEATURE Foundations
UNIFIED
ggfgx Ps;é\rRDAAT?ODN IN-PLACE UNCONFINED ATTERBERG LIMITS MECHANICAL ANALYSIS SOIL
HOLE GROUND BLOWS ORY COMPRESSIVE CLASSIFICATION
NO. SURFACE PER UNIT | MOISTURE STR(E:?TH L:::I:jllll? PLAP:ITT'C P”::;'E?('TY PERCENT | PERCENT PngﬁNT (SZ gﬁ%’
{fv) FOOT W(E;f'i)ﬂ {%) %) (%) %) GRAVEL SAND & CLAY Classification)
RSB-12-651 6-7.5 Shelby 102.1 234 2568 32 19 13 0 1 99 CL/A-6(13)
13.5-15 11 26.6 27 20 7 0 33 67 CL/A-4(3)
18-19.5 Shelby 86.1 30.8 1258 51 23 28 0 4 96 CH / A-7-6(30)
35-36.5 Shelby 1016 | 203 3177 34 16 18 0 8 92 CL/A-6(16)
46.5-48 14 26.1 28 21 7 0 12 88 CL/A-4(5)
55-56.5 Sheby | 96.2 [ 24.2 3435 38 18 20 0 10 90 CL/A-6(18)
76.5-78 25 24.4 22 21 1 0 22 78 ML / A<4(0)

NP=Nonplastic

RB&GENGINEERING,INC. ~  H\2006\100_LegacyPkwy General\146_LegacyPky PedTunn500 So\LabSummary.0506.doc

Provo, Utah
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: RB&G Engineéring, In'“c.

Memo

To:

From:

CC:

Date:

Re:

Sohail T. Khan, P.E; Larry Reasch, P.E.
Brad Price / Rob Johnson

Steven K. Doerrer, PE; Brian Byrne, PE
April 18, 2006

Response to Design Criteria Questions

Responses to the questions submitted by Steven Doerrer are listed below. The email listing the
questions is also attached for reference:

1

2)

3)

4)

® Page 1

As discussed on last week’s conference call (4/26/06), recommended total unit weights for fili
material are as follows:

¢ Regular-Weight Fill — 150 pcf for load calculations, 125 pcf for resistance calculations

¢ Lightweight Fill (Pumice) — 85 pcf for load calculations, 80 pcf for resistance calculations

it has been noted that the unit weight of regular-weight fill varies widely depending upon the
source. However, it is our understanding that it is not desirable to limit the potential regular-
weight borrow sources by specifying a permissible range of fill unit weight. In the interest of
conservatism, we recommend using the larger unit weight to calculate soil loads, and the
smaller unit weight to calculate soil resistance. The following values are recommended for fill
friction angle:

¢ Regular-Weight Fill — 38 degrees for load calculations, 34 degrees for resistance
s Lightweight Fill (Pumice) — 38 degrees for load and resistance calculations

The Mononobe-Okabe equations are in accordance with AASHTO LRFD A11.1.1.1 and do
not include inertia forces. Page 11-85 of the AASHTO LRFD states that it is not conservative
to neglect inertia forces of the abutment mass. We believe it is appropriate to add seismic
inertia forces of the heel backfill and concrete abutments.

The dynamic earth pressure coefficients provided previously, Kae and Kpg, are for total active
and passive thrust, respectively, and include both static and dynamic components. The
dynamic components are AKxe and AKpe and are computed by subtracting the static force
from the total thrust as shown on the memo. It should be noted that the equations by Wood
(1973) for non-yielding walls provide only the dynamic thrust components of force and
moment, and do not include static components.

In the memo dated 04/17/06, the horizontal acceleration coefficient k, was assumed to be
80% of the peak horizontal ground acceleration coefficient for calculation of the Mononobe-

H:\2006\100_LegacyPkwy General\initial Recommendations\General_Memo1.doc






® Page 3

multipliers be used as input in LPILE or GROUP to account for group effects. As noted on the
LPILE parameters sheet included with the initial recommendations for each structure, p-
multipliers for laterally-loaded pile groups are outlined in AASHTO LRFD 10.7.2.4. The
factors listed in the 2006 LRFD interim are in relatively good agreement with full-scale pile
group lateral load tests performed at the Salt Lake City International Airport, where shallow

soils are reasonably representative of the shallow soils typically encountered at the Legacy
bridge sites.
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