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LEGACY PARKWAY

UTAH DEPARTMENT OF TRANSPORTATION
SP-0067(5)0

GEOTECHNICAL INVESTIGATION REPORT FOR STRUCTURES

Structure F-747 — LP1 over Jordan River
Structure E-2569 — LP1 over Multi-Use Trail

1.0 GENERAL

This report presents the results of geotechnical investigations and provides foundation
recommendations for the following proposed structures to be located within the Legacy Parkway

Project:

e F-747 —LP1 over Jordan River
e E-2569 —LP1 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 structure. 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

The site of Structure F-747 is located in Segment 1 of the current Legacy Parkway
design project. Segment 1 extends from the southerly limit of the project to north
of 500 South Street in Bountiful. The site is located at the intersection of 1-215
and the Jordan River. At this location, the Jordan River constitutes the boundary
between Davis County to the north, and Salt Lake County to the South. Twin
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bridge structures presently exist adjacent to the LP1 over Jordan River site. The
existing structures carry the I-215 freeway over the Jordan River.

Structure E-2569 will be a culvert/tunnel type structure where the multi-use trail
passes beneath the LP1 roadway, approximately 300 feet northeast of structure F-
747.

1.1.2 Proposed Improvements

The new structures will be located on the southeast side of I-215. Structure F-747
will be the new I-215 eastbound bridge, while new bridges at the locations of the
existing structures will be used to access Legacy Parkway. A fourth bridge will be
constructed on the northwest side of the existing bridges to carry 1-215 westbound
traffic. Preliminary drawings of the proposed structure 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 1 of the Design Build project was to begin at the southerly limits of the project
and continue north past Center Street in North Salt Lake. Included in the Design-Build
report are logs for several test holes performed at the formerly-proposed “LP NB to 1-15
(I-215)” structure, which was identified as F-702 in the Design-Build study.

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

The proposed LP1 roadway will travel at an approximate bearing of N 39° E at the crossing over
the Jordan River. The existing [-215 bridges are located immediately northwest of the F-747 site.
I-215 is situated on embankment fill up to about 15 feet high at the abutments of the Jordan
River bridges.

A review of recent aerial photos did not identify any significant buildings within 1,500 feet of
the proposed bridge location. Various utility lines exist throughout the project area, including
overhead power lines and buried utilities such as gas, oil, power, sewer, and communications

lines. UDOT utility lines may also exist in the 1-215 corridor in this area.
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4.0

FINDINGS
4.1 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 I-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 I-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. Some industrial and commercial facilities are located along

the alignment.

In the vicinity of the LP1 structures, the ground surface slopes toward the Jordan River.
Vegetation at the site consists of wild grass, weeds, brush, and a few small trees, with
thicker vegetation along the river banks.

4.2 SURFACE DRAINAGE

Surface drainage in the project 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. At the F-747 site, surface drainage is
toward the Jordan River.

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.

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
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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
study area as Lake Bonneville lacustrine clay and silt, with Holocene to upper Pleistocene
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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 F-747 site lies within Floodplain and Delta Complex deposits
consisting of chiefly fine-grained and poorly drained sediments mapped by Davis (1983),
with Provo Formation and younger lake bottom sediments mapped about a mile east of
the site. A portion of a more recent map by Personius and Scott (1992) is reproduced on
Figure 2b, and it will be noted from this figure that the area was mapped as Holocene to
uppermost Pleistocene marsh and lacustrine deposits, surrounded by upper Holocene
stream alluvium composed of sand, silt, and minor clay and gravel along the Jordan
River. The map’s authors note that these surficial geologic units are subject to flooding
and high water table.

Harty and Lowe (2003) have mapped landslide deposits in the northerly and southerly
portions of the Legacy Parkway project area. Based on these maps, the F-747 site does
not lie within landslide deposits; however, the southerly limit of the mapped North Salt
Lake landslides are shown to extend into portions of the I-215 / Redwood Road
interchange about 1,700 feet west of the F-747 site (see Figure 2c¢).

4.4 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 Wasatch Fault
Zone. Large seismic events on one of the other surrounding less-studied faults such as the
Great Salt Lake fault may also trigger these hazards.

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
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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 earthuake 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 in the form of seiche (water oscillation waves) or a lake tsunami. The
actual hazard potential to the Parkway from these waves is 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 LP1 over Jordan River site is provided in Section 5.0.

4.5 SOIL MATERIALS

Test holes completed at the F-747 site encountered predominantly very soft to stiff
cohesive soils (lean and fat clay with some silt) interbedded with silty sand layers to a
depth of about 105 feet (about elevation 4110 feet). Medium-dense to dense silty sand
was the predominant soil type encountered between depths of about 105 to 125 feet. Soil
conditions are described in further detail in Section 7.1.2.

4.6 HYDROGEOLOGIC CONDITIONS

Groundwater in the Salt Lake Valley occurs in 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
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 in a westerly direction
toward the Great Salt Lake. Groundwater was measured at a depth of 3.5 feet below the
ground surface at the F-747 site in July 2006. Fluctuations of a few feet can be expected
due to typical seasonal variations, and it is expected that the groundwater elevation in this
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area will generally coincide with the river water. The ground surface may be very wet
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 in the laboratory and odors indicative of contamination were
not noted. Potential sources of contamination include the oil drain at the southerly end of
the project along with various past and present industrial sites located in 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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5.0 EARTHQUAKE CONSIDERATIONS

The study area is located within the seismically active Intermountain Seismic Belt which extends
from Arizona to Canada. The nearest potentially active fault is the Salt Lake Segment of the
Wasatch Fault Zone (WFZ) located about 1.2 miles east of the F-747 bridge site. The Salt Lake
Segment is capable of generating a magnitude 7.2 earthquake. The Weber Segment of the WFZ
is located about 2.5 miles to the northeast with the capability of a magnitude 7.4 earthquake. The
West Valley Fault Zone is located about 2.7 miles south of the site. It is uncertain whether the
West Valley Fault Zone has a true independent seismogenic source or if it functions as an
antithetic fault to the WFZ.

5.1 DESIGN CRITERIA

The F-747 site is located at latitude 40.832° North and longitude 111.944° West. USGS-
NEHRP probabilistic peak ground acceleration (PGA) values are tabulated below:

Probabilistic ground motion values in %g.

10%PE in 50 yr 2%PE in 50 yr
PGA 30.09 72.79
0.2 sec SA 69.94 170.83
1.0 sec SA 24.61 71.72

It should be noted that the USGS-NEHRP mapped values are calculated for “firm rock”
sites having a shear wave velocity of 1500 feet per second in the upper 100 feet (MCEER
Site Class B/C boundary), and that bedrock ground motions may amplify or attenuate as
they propagate through overburden soils.

Borings and testing completed at the site of the proposed structures indicate that the
predominantly cohesive soils in the upper 100 feet have average undrained shear
strengths less than 1,000 psf. It is therefore recommended that MCEER Site Class E be
used for seismic design.

As part of the current Legacy Parkway project, Kleinfelder, Inc. developed site specific
horizontal and vertical acceleration response spectra for the 1250 West bridge site and the
State Street bridge site. It is our understanding that Kleinfelder will provide a report with
conclusions and recommendations for applying the site-specific spectra to seismic design
of structures within the project.
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5.2 LIQUEFACTION AND LATERAL SPREAD

Liquefaction analyses were performed using the “Simplified Procedure” developed by
Seed and Idriss (1971). This procedure involves determining the seismic shear stress ratio
induced by an earthquake and comparing it with the seismic shear stress ratio required to
cause liquefaction. Recommended refinements for the “Simplified Procedure” for SPT
data presented at the 1996 NCEER workshop (Youd et al., 1997) were applied.

Liquefaction-induced settlements calculated by the Design-Build team for the four Jordan
River Bridges ranged from about 2.5 to 5.9 inches. An evaluation of Boring RSB-4-660
indicates that several soil layers may liquefy during the seismic event having a 2 percent
probability of exceedance in 50 years. Soil layers showing potential for liquefaction
during the design event are noted on the boring logs in Appendix B. Layer thicknesses
and potential liquefaction-induced settlements corresponding to volumetric strain are
summarized below.

Thickness of Liquefiable Layers (ft) Calculated Liquefaction Settlement (in)
Boring No.
9 Within Depth Within Upper 50 Within Depth Within Upper
Investigated Feet Investigated 50 Feet
RSB-4-660 30 16 5.9 3.5

A loose to very loose deposit of silty sand and sandy silt was encountered between depths
of about 25 to 41 feet in Boring RSB-4-660. The (N|)¢o blow counts in this layer were
less than 15, indicating potential for lateral spread. Of the four borings completed for the
Design-Build project in the vicinity of the structure (SB-3-249, SB-3-250, SB-4-251, SB-
4-252), three encountered predominantly clayey soils between depths of 25 to 41 feet.
Based on this information, deposits susceptible to lateral spreading appear to be confined
to localized areas and are discontinuous across the site. Due to apparent lack of continuity
of susceptible soil layers, it is not anticipated that lateral spread mitigation will be
necessary at this bridge site.
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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. It will be
noted that the LP1 over Jordan River bridge site is number 4, corresponding to the
Design-Build designation “4” used for the structure originally contemplated at this site.

Subsurface explorations for bridges performed prior to 2006 by Kleinfelder are labeled in
a similar manner as the 2006 test holes; however, the prefix “SB” is used for structure
borings and “SC” is used for CPT soundings. It will be noted from Figure 3 that
Kleinfelder performed two borings at the F-747 (Bridge 4) site, along with other test
holes at the nearby Bridges 1, 2, and 3. The prefix “RB” is used to identify roadway
borings.

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 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
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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
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:
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1)  Mechanical Analysis

2)  Density

3)  Natural Moisture Content

4)  Atterberg Limits

5)  Unconfined Compressive Strength

6) Consolidation

7)  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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7.0

STRUCTURES

7.1

DESCRIPTION
7.1.1 General

It is our understanding that Structure F-747 will be a single-span prestressed
concrete girder bridge structure. The bridge will be approximately 120 feet long
by 49 feet wide. Loads for the F-747 bridge have been provided by the structural
engineer and are shown on the table below.

Strength | Service |
(kips) (kips)
F-747 Abut 1 2530 1960
LP1 over Jordan River Abut 2 2530 1960

Structure Foundation

Structure E-2569 is expected to be a box culvert structure with inside dimensions
of about 20 feet wide by 10 feet high.

7.1.2 Subsurface Conditions

Borings SB-4-251 and SB-4-252 were drilled in January 2000 for the Design-
Builder’s Geotechnical Report. Boring 251, at Abutment 1, encountered about 4
feet of clayey fill, followed by soft to very soft lean clay and silty clay to a depth
of about 60 feet. A loose sand layer was identified between 60 and 70 feet,
followed by stiff silt and clay to 86 feet. A dense sand layer was logged between
86 and 95 feet, followed by stiff lean clay to 106 feet, then silty sand to the
bottom of the boring at a depth of about 124 feet. Boring 252, at Abutment 2,
encountered 15 feet of silty gravel fill, followed by 10 feet of loose clayey sand
with frequent clay layers. Medium-stiff to stiff lean clay and sandy silt layers
were encountered between 25 and 80 feet. Between 80 and 105 feet, the boring
log shows silty sand with silt and clay layers, followed by lean clay to 110 feet,
then dense sand to 120 feet. Hard silt with gravelly and silty sand layers was
encountered between 120 feet and the bottom of the boring at 127 feet.

Roadway Boring RB-392 was drilled in February and March 200 for the Design-
Builder’s Geotechnical Report. This boring, located near the proposed E-2569
location, encountered about 11 feet of silty gravel. This gravel fill was very dense
in the upper 4 to 5 feet, but relatively loose between depths of 5 and 11 feet. Soft
to very soft lean clay was encountered between 11 and 33 feet, followed by a two-
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foot layer of medium-dense silty sand, then predominantly medium-stiff silt and
clay to a depth of 90 feet. A layer of dense to very dense silty sand was
encountered from 90 to 95 feet, followed by stiff lean clay to the bottom of the
boring (total depth of 99 feet).

Boring RSB-4-660 was drilled in 2006 at F-747 Abutment 1. This boring
encountered very soft lean clay, fat clay, and silt in the upper 25 feet. The zone
between depths of 25 and 41 feet consisted of loose to very loose sand and non-
plastic silt, with some soft, low-plasticity silt. From 41 feet to 105 feet, the boring
encountered firm to stiff lean and fat clay with some medium-dense sand layers
up to about 4 feet thick. The remainder of the boring encountered medium-dense
silty sand from 105 to 115 feet (elevation 4100.5 feet). In this boring, the lean
clay samples tested in the laboratory had liquid limits between 34 and 40, with
plasticity indices between 15 and 21. The fat clay samples had liquid limits
ranging from 56 to 67 and plasticity indices between 30 and 45. The plastic silt
samples in the upper 35 feet had liquid limits between 19 and 37, and plasticity
indices between 2 and 10.

7.1.3 Groundwater Conditions

Groundwater was encountered at about elevation 4212 feet (within 3.5 of the
ground surface) in Boring RSB-4-660 in July 2006. The water table was not noted
on the boring log for the E-2569 site; however, the soil moisture descriptions
suggest that the groundwater elevation at the time of drilling was near the top of
the upper lean clay layer, if not higher. It is anticipated that up to two feet of
fluctuation may occur due to typical seasonal variations in precipitation and
climatic cycles, and that the groundwater level will generally be similar to the
level of water in the river. Artesian flow was not noted at this site; however
artesian conditions are known to exist at various locations throughout the Legacy
Parkway project.

7.2 RECOMMENDATIONS

7.2.1 Bridge Structures

Potential foundation types at this site include shallow foundations, such as spread
footings, and deep foundations, such as drilled shafts or driven piles. Due to the
magnitude of structural loads (including seismic design requirements), deep
foundations are expected to be the most efficient foundation type for major bridge
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structures on the project. The depth to competent soil layers, along with
foundation settlement considerations, favors the use of driven piles rather than
drilled shafts. Given the subsurface soil and groundwater conditions, driven piles
can be more readily installed to greater depths than drilled shaft foundations.

Recommendations for driven pile foundations are summarized below.
Recommendations for shallow foundations, which may be considered for the
multi-use trail underpass, are provided in Section 7.2.4.

7.2.1.1  Driven Piles

It is our understanding that each abutment foundation for Structure F-747 is
expected to consist of a single line of ten 16-inch OD concrete-filled pipe
piles with center-to-center pile spacing of 5°-4” on centers.

Axial compression resistance values have been estimated for 16-inch OD
concrete-filled steel pipe piles. The analyses were performed using the FHWA
program SPILE. Geotechnical resistance factors were selected from the 2006
Interim AASHTO LRFD Bridge Design Specifications. Estimated driving
depths and factored resistance values are summarized below.

Pile Data Parameters F-747 Abut 1 | F-747 Abut 2
Estimated Pile Tip Elevation (ft) 4100 4103
Elev. of Min. Acceptable Pile Penetration (ft) 4105 4107
Strength | Axial Compression Resistance (kip) 264 264
Extreme Event | Compression Resistance. (kip}) 346 346
Required Driving Resistance (kip) 407 407

It will be noted that the estimated resistance values are the same for each
abutment. The estimated tip elevations are located within a relatively dense
zone of granular soil shown on the boring logs. The elevation of minimum
acceptable pile penetration is a few feet above the estimated tip elevation to
allow a limited amount of flexibility in driving depths if the required driving
resistance is achieved at a shallower depth. All piles should be driven to at
least the minimum penetration elevation unless the geotechnical engineer
approves shorter piles based on a review of tested pile driving resistance and
other foundation considerations, including foundation uplift resistance and
settlement.
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The estimates listed above assume that new embankments will be constructed
with lightweight material and/or surcharged if necessary such that any
significant embankment settlement at the abutments will be completed or
otherwise mitigated prior to placement of structural loads on the piles.

We recommend that piles be spaced at least 3 diameters apart (center-to-
center) to reduce group effects. Potential for pile group failure under axial
compression loads was checked for the following proposed pile group layout.

o Abutments supported by a single row of 10 piles spaced 5.3 feet on
centers over a total distance of 49 feet.

For the pile group layout listed above, the potential for group (block) failure
was found to be less critical than the axial compressive resistance of
individual piles. Group resistance can therefore be determined by multiplying
the single-pile resistance by the number of piles in the group for both the
Strength I and Extreme Event limit states.

A preliminary pile drivability analysis has been performed using the program
GRLWEAP 2005. The analysis was performed for closed-end 16-inch OD
steel pipe piles having wall thicknesses of 3/8 and 1/2 inch. The analyzed
driving systems were a Delmag D 25-32 diesel hammer with the
manufacturer’s recommended hammer cushion, and an IHC S-90
Hydrohammer, without cushioning. The results of the analyses are
summarized below.

3/8” Pipe Thickness 1/2" Pipe Thickness
g Ultimate Maximurm Blow Ultimate Maximur Blow
E Capacily Compress. Count Stroke qurgy Capacily Compress. Count Stroke Enlergy
T kios) | S mermooy| M | KR 1 ing | SUESS | ersooy | (| (PR
(ksi) (ksi)
350 259 52 7.4 32.5 350 247 43 7.4 | 30.2
§ 375 26.2 66 7.5 32.7 375 25.0 51 75 30.5
g 400 26.4 86 75 33.0 400 25.3 61 7.6 30.7
430 26.7 125 7.6 33.1 475 25.9 117 78 | 313
. 350 39.1 39 6.6 | 43.5 350 36.5 30 6.6 | 43.9
§ 375 39.2 49 6.6 | 43.5 375 36.5 35 6.6 | 43.9
&) 400 39.2 63 6.6 | 43.5 400 36.6 41 6.6 | 43.8
e 455 39.2 123 | 6.6 | 434 535 36.6 121 6.6 | 43.7

* 8-90 assumed to operate at 70% efficiency.
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It will be observed from the table that both driving systems appear capable of
driving piles to the required driving resistance of 407 kips without
significantly exceeding a hammer blow count of about 10 blows per inch. The
calculated driving stresses are significantly greater for the IHC S-90 hammer
than for the diesel hammer, due to the lack of cushioning and greater energy
transfer to the pile. Based upon the results of the WEAP analysis, pipe piles
with 3/8” wall thickness can likely be driven to the required driving
resistance. A refined wave equation analysis should be performed for the
proposed pile driving system prior to mobilizing the pile driving rig to the site.

Pile driving should be monitored to ensure that driving stresses do not exceed
0.9 times the yield strength of the steel piles. Based on the WEAP analysis,
the yield strength of the steel pipe should be at least 45 ksi for this site. The
pile driving hammer should have an operating energy of at least 60 kip-ft.
Special care should be taken to align the hammer properly with the pile head
to limit the possibility of eccentric driving stresses, which can result in over-
stressing of one side of the pile. Driving should be performed only with
smooth, square ends of the piles (preferable the factory-cut ends) rather than
rough field-cut pile ends.

It should be noted that piles are not expected to demonstrate the required
driving resistance during initial driving. Significant set-up is likely to occur as
pore pressures dissipate in the hours and days following driving, increasing
the geotechnical resistance of the pile.

7.2.1.2 Foundation Settlement

Pile resistance analyses were performed based on the neutral plane method. In
this method, downdrag loads are not considered detrimental to the
geotechnical pile resistance, and the resistance values above need not be
reduced to account for downdrag. The effects of downdrag should, however,
be accounted for in evaluations of the structural resistance of the pile section.
For 16-inch OD steel pipe piles at each of the foundation locations listed
above, the axial structural resistance of the concrete-filled pipe pile section
should be checked to verify that the pile section can resist the Service I Load
plus a factored downdrag load of 250 kips per pile. To account for potential
corrosion, we recommend that the structural capacity evaluation be performed
assuming 1/16 inch of corrosion will occur on the exterior of the steel pipe.
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The Extreme Event I Resistance shown above assumes that liquefiable layers
will not provide resistance during seismic loading. If this value is not
exceeded, it is anticipated that the principle consequences of liquefaction will
be pile group settlement resulting from downdrag loads transferred from
settling soil above the liquefiable layers. The pile group could potentially
settle as much as the surrounding ground surface during liquefaction before
the temporary downdrag loads are neutralized and the piles regain the full
Extreme Event I Resistance; however, actual pile group settlement during
liquefaction is expected to be somewhat less than the settlement of the
surrounding ground surface. The estimated ground settlement due to
liquefaction based on Boring RSB-4-660 is 5.9 inches.

Consolidation settlement of abutment pile groups at Structure F-747 was
estimated assuming a single row of 10 piles (16-inch OD) spaced over a total
distance of 49 feet at each abutment. In the analysis it was assumed that
settlements caused by placement of embankment and MSE fill will be
mitigated/completed prior to placement of bridge loads on the piles. For a
total service dead load of 1850 kips (185 kips per pile), the calculated pile
group settlement is about 1.2 inches. It is expected that at least % inch of the
total calculated settlement will occur prior to final paving of the bridge.
Average non-transient loads greater than 185 kips per pile may cause post-
construction settlements greater than one inch. We therefore recommend that
the average service dead load not exceed 185 kips per pile. Transient loads are
not expected to contribute significantly to pile group settlement at this site.
The Service I Resistance shown on the plans may be greater than 185 kips per
pile if necessary to support transient loads, under the condition that the non-
transient loads do not exceed 185 kips per pile.

7.2.1.3  Uplift

Uplift capacities for individual piles computed using LRFD Procedures are 85
kips per pile for the Strength I limit state and 245 kips per pile for Extreme
Event I. A resistance factor of 0.35 was used for sandy soils, and a factor of
0.25 was used for clayey soils at the Strength I limit state.

Group uplift resistance for the case of block failure was evaluated by
estimating the weight of each pile group plus the shear resisting force around
the perimeter of the pile group for the proposed pile groups as follows:
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e Abutments with 10 piles spaced at 5.3 feet on centers over a total
distance of 49 feet.

The uplift resistance of the pile group to block failure was greater than the
sum of the single-pile resistance values for all piles in the group. It is therefore
recommended that the uplift resistance for pile groups at this structure be
assumed equal to the uplift resistance of a single pile multiplied by the
number of piles in the group.

7.2.1.4 Lateral Loading

Soil parameters and other recommendations for evaluation of lateral load
response using the computer programs LPILE and GROUP are included on a
summary sheet in Appendix D.

7.2.1.5 Load Tests

Table 10.5.5.2.3-3 of the 2006 AASHTO LRFD Interimn Specifications shows
the number of dynamic pile load tests with signal matching required at each
site. The number of required PDA tests depends on site variability and the
number of piles to be driven. With respect to the AASHTO table, the site of
the proposed F-747 bridge structure can be considered to have low variability,
and the minimum number of tests is 4. Additional PDA testing may be
necessary if pile driving conditions indicate significant variability in the soil
profile.

Pile resistance and driving criteria from PDA testing should be determined
from “Beginning of Restrike” conditions. A minimum of 24 hours set-up time
will likely be required after initial driving before piles demonstrate the
required driving resistance, and additional time may be necessary in some
instances.

7.2.1.6 Construction Considerations

Groundwater was encountered within 3.5 feet of the ground surface at the
boring location in July 2006, and dewatering may be required for some
construction activities.

It is recommended that the groundwater be lowered to a depth of 2 feet below
the bottom of excavations. It is anticipated that dewatering can best be
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achieved using sumps and drain trenches where clay exists at the foundation
level.

Soils at the bottom of excavations may be too soft to provide an adequate
working surface. Stabilization methods will depend upon conditions
encountered. Moderately soft areas can be stabilized by over excavating the
foundation footprint to a depth of about 1 foot, placing a geotextile fabric such
as Mirafi 500X or equal and backfilling with compacted sandy gravel. Very
soft areas may be stabilized by tamping cobble rock (preferably angular to
subangular) into the subgrade as needed.

Depending upon construction sequence and methods employed, excavation
and shoring of embankment fill may be necessary. Maximum excavation
slopes in compacted granular fill material of 1H:1V can be used for temporary
cuts less than 20 feet deep. For temporary cuts between 20 and 30 feet deep,
1.5H:1V cut slopes or flatter should be used for the full depth of the cut. The
stability of cuts in uncompacted fill and/or natural subgrade soils should be
evaluated on a case-by-case basis.

We recommend that preconstruction surveys and vibration monitoring be
performed for any critical structures or utilities located within 500 feet of the
construction area.

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 LP1 Multi-Use Trail undercrossing structure (E-2569) may be supported on
pile foundations using the recommendations of Section 7.2.1 above. If this option
is selected, we recommend that additional subsurface exploration be performed at

the site to provide refined pile resistance values and estimated pile tip elevations.
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Alternatively, consideration may be given to supporting the structure on the
clayey natural subgrade soils using the culvert floor as a mat-type foundation.
Preliminary structure drawings indicate that the bottom of the proposed box
culvert will be at about elevation 4213.9 feet. Based on the boring log, the culvert
bottom would be located on about 5 to 6 feet of loose silty gravel fill overlying
the natural lean clay. To provide uniform foundation support for the structure, we
recommend that the culvert area be overexcavated to remove any loose fill. The
overexcavated area should include the culvert footprint plus a lateral distance
equal to half the overexcavation depth on all four sides of the culvert. The
excavated material should be replaced with compacted granular fill. The
excavated loose silty gravel may be suitable for use as compacted fill, reducing
the amount of imported fill required.

If the recommendations provided above are followed, it is anticipated that the
critical subgrade parameters will be controlled by the lean clay encountered
beneath the loose fill. Preliminary estimates of subgrade parameters for the lean
clay are summarized below.

Average Undrained Shear Strength: 500 psf
Nominal Bearing Resistance: 2570 psf
Coefficient of Subgrade Reaction: 30 pci

The nominal bearing resistance can be increased due to load spreading in the
compacted granular fill. The increased bearing resistance is determined by
multiplying the bearing resistance of the clay from the table above by the ratio
(B+z)/B, where B is the foundation width and z is the thickness of the compacted
fill layer beneath the culvert. For a footing width of 20 feet, this computation
results in a 5% increase in bearing resistance per foot of compacted granular fill.
In no case; however, should the nominal bearing resistance be assumed to be
greater than 800B psf, where B is the footing width in feet. If at least 24 inches of
compacted granular fill exist beneath the footing, the coefficient of subgrade
reaction can be increased to 200 pci.

The Strength 1 Bearing Resistance can be estimated by multiplying the nominal
resistance shown above by a resistance factor of 0.50. The bearing resistance

value listed above is applicable to structures placed on the existing subgrade soils
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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 on the table is for a 12-inch
square footing area and is based on typical values for the lean clay encountered at
the site. It is anticipated that significant consolidation setttement may occur due to
placement of new roadway embankments, and that differential and total
settlement considerations may control the design of box culverts. If the structure
cannot be designed to tolerate the anticipated settlements, it may be advisable to
preload the culvert subgrade area with temporary embankment fill, allow
consolidation to occur, then excavate the temporary fill to construct the culvert.

7.2.5 Lateral Earth Pressures

Lateral earth pressures can generally be calculated using the equation
P=1YyKH

Where P = total lateral force on the wall, plf
K = earth pressure coefficient
v = unit weight 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 is free to move during backfilling operations, or whether the wall
is restrained during backfilling. If the wall is free to move away from the soil
during backfilling operations, we recommend that an active earth pressure
coefficient be used in the above equation to calculate the lateral earth pressures. If
the walls are restrained or braced from movement during backfilling (as is
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
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resistance where the wall is being pushed toward the soil. It should be recognized
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 in Appendix D. A general earth pressure
coefficient has been provided for calculation of earth pressures where mechanical
compaction equipment is expected to be operated near non-yielding walls less
than about 8 feet high. This scenario is 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

The Design-Build team performed chemical analyses on samples from borings at the Jordan
River bridge sites, and the results are summarized below.

Test Hole D?f%th Soil Type Rgﬁi:ivri':y pH s(;:)f?r:)e
SB-1-243 4 Lean Clay 2,800 7.7 35
SB-2-247 5 Lean Clay 2,300 8.0 48
SB-2-248 17 Lean Clay 1,900 8.0 35
SB-3-249 9.5 Fat Clay 1,500 8.2 <62
SB-4-251 10 Lean Clay 2,200 8.9 25

The 2006 Interim 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. It will be noted that the resistivity of two of
the five samples was less than 2,000 ohm-cm, indicating some potential for corrosion. Type II
cement is recommended at this site for its superior resistance to deterioration. For design of
driven piles, it is recommended that 1/16 inch of corrosion be assumed for all surfaces in contact
with soil or groundwater. This reduction has been accounted for in the pile analyses described in
Section 7.2.1.1.

9.0 LIMITATIONS

The conclusions and recommendations presented in this report are based upon the results of the
field and laboratory tests. It should be recognized that soil 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 in this report, it is requested that we be advised in order that appropriate
action may be taken.

The information contained in this report is provided for the specific location and purpose of the
client named herein and is 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 is at that party's sole risk and RB&G Engineering, Inc. does not accept any liability or
responsibility for its use.
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4. DESIGN FREQUENCY. 100 YEAR
S. DESIGN DISCHARGE (Qd}. 1233.012 CFS
6. APPRDACH SECTION WSE FDR Qd IN NATURAL CHANNEL. 4214.014 £t
7. APPROACH SECTION WSE FOR Qd WITH BRIDGE. 4214.024 fr
B. BRIDGE SECTION YELOCITY FOR Od. 4.018 ftss
9. 100 YEAR D]SCHARGE (Q100). 1233.012 CFS
10. APPR. SECTION WSE FOR 0100 iN NATURAL CHANHEL. 4214.014 1
11. APPR. SECTION WSE FOR ©100 WITH BRIDGE. 4214.024 f1
12.  OYERTOPPING FREQUENCY (Oover) /500 YEAR MAX. 500 YEAR
13. OVERTOPPING DISCHARCE Oover. 2096.102 CFS
14. APPR. SECTION WSE FODR Oover NATURAL CHANNEL. 4215.526 f1
1S. APPR SECTION WSE FOR Oover WITH BRIDGE. 4215.520 1
16. DEPYH OF CONTRACTION SCOUR FOR 0100 0.262 ft
17. DEPTH OF TOTAL SCOUR FDR 0100:
T LEFT ABUTMENT. 5.144 ft
AT RIGHT ABUTMENT. 3.884 1
18. DEPTH OF CONTRACTION SCOUR FOR Cover. 0.121 11
18. DEPTH OF TOTAL SCOUR FOR Qover:
AT LEFT ABUTMENT. 6.079 1
AT RIGHT ABUTMENT. 4.652 f1
GENERAL NOTES
1 USE COATED. DEFDAMED BILLET-STEEL BARS CONFORMING TO AASHTD M 284 OR
117 AND M 31 GRADE 60 FOR ALL REINFORCING STEEL.
2. PROVIDE STEEL FOR DR{VEN PIPE PILES CONFORMING YO ASTM A~252. GRADE 3.
3. USE STRUCTURAL STEEL CONFORMING TO AASHTO M 270 GRADE 36 EXCEPT WHERE
NOTED OTHERWISE.
4. CHAWFER ALL EXPOSED CONCRETE CORNERS Y, EXCEPT WHERE NOTED OTHERWISE.
5. PROYIDE 2“ CONCRETE COVER TO REINFORCING STEEL EXCEPT WHERC NOTLD

OTHERWISE .
USE CLASS AA (AE) CAST-IN-PLACE CONCRETE EXCEPT WHERE NOTED OTHERWISE.
HORIZONTAL OIMESIONS ARE PLAN. VERICAL DIMENSIONS ARE PLUMB.

F-10%

STRUCTURE NO.

TRUCTURE
ND F-644

STRUCTURE ND F-G44N:
LPNB

LOCATION PL

AN

DESIGN DATA

HL-93 LOADING [N ACCORDANCE WITH 3rd EDITION AASHTO LRFD AND INTERIM SPECIFICATIONS

THROUGH 20086

CAST-IN-PLACE CONCRETE: f'c = 4000 PSI* Fy (REINF

PRESTRESSED CONCRETE:  +'c = 7500 PSI[:
WEAR ING SURFACE:
DESIGN SPEED
SEISMIC DESIGN DATA:

50 mph - LP NB TO 1-215 NB

RN
Ss - MAX CONSIDERAT[D
= MAX CONS
SlTE CLASS X

TRAFFIC DATA:

J = 60.000 PSI: n

12" CONCRETE: 35 PSF {FUTURE)

SEISMIC DESIGN FER MCEER/ATC 49
RET! PE! 31. PE IN 15 YRS,

Fy (NONPRESTRESSED) = 60,000 PSI:
s  [(PRESTRESSED} = 270.000 PS|

n=

GROUND MOT {DN AT 0.2%

2008 ADT = 25300 LP NB TO [-215 NB
2020 ADT = 36500 LP NB TO 1-215 NB

6

N E D =141 9
10ERATION EQ GROUND MOTION 4T 558 = 0:8% §

2EUAAKS

PARAPET TEST LEVEL: -3
NOT FOR CONSTRUCTION
——

BRIDGE LOAD RATI TTEM ESTIMATEDIUNIT:—S CONSTRUCTED)
LOA ATING GRANULAR BACKF LU BOHROW (FLAN QUANTITYY CU.YDS |
PILE ODRIVING EOUIPMENT 1 LusP
HL-93 ORIVEN PILES (16 INCH) XXX F1.
RATING | LOCATION STRUCTURA!__CONCRFTE (SURSTRUCTURE EST. LUMP OTY XXX.X CU. YPS.) 1 LUMP.
1NV, XXX XXX STRUCTURAL CONCRETE (SUPERSTRUCTURE EST. LUWP OTY XXX.X CU. YDS.) 1 LUNP
OPER. xxX xxx [ REINFORCING STEEL (EPOXY COATED) wxx LBS.
F DENOTES RATING CONTROLLED BY FLEXURE PRESTRESSED CONCRETE MEMBERS (121°-8") TYPE w1850 ] EACH
S DENOTES RATING CONTROLLED BY SHEAR STRUCTURAL STEEL (EST. LUMP OTY. XXX LBS.) 1 L UNP
My AT XX.XX' = XXX.X K-FT ELECTRICAL WORK - BRIDGES 1 LuMP

Vy AT XX.XX' = XXX-X KIPS

v
2
S
s
>
2
e
g
w|l el &
= (SIS|IS
e
[y = =|| =
= |83
% §§‘§|
TN N
EEg:]:H
N EHE
"oLamssé
Wi
o2 B
£
h""”ég
o 5
2L
Q
T |k
5 l4|¢
=§E
a= kl
[= <4
Y
—
~lz|2] @
«|®lo| =
|20
g‘:<f,r-
[= (Vo]
3(8|<| 8
- [
> =z
a
‘&’52!/)
P
832
= =
bl )
D.m_-
-t ﬁ;
E
g7




T-\Briogt \ L C\Logary\Pra ot wits \tumgl A\ drms0OT M \341 7 _F = P2~ 02, S8L L ag

242 30 P Stusedt

/873008

EXISTING FLOW
ELEV. 4211.79

DRIVEN pu.:s/

VARIES

FLOW LINE
ELEV 4207.30
VARIES

ELEVATION

PRELIMINARY
NOT FOR CONSTRUCTION

126°-0" OF TO OUT BACKWALL
n S
° 120’ -0"
a 4
k4 *
o 1 JORDAN RIVER ~
S b
8 b
- ) i
< 1 «<
& | ! g
X 2
— | : —
‘ H
1
i e — ' : ‘ — g
h : | | S SN S A H
H H 1 3 I )
i : : | B i 2
l : ! . \ \ 1 2
H ! ' \ Y I =
i H ' \ [N
: { ' i H EXPANSION JOINT
¢LP1 & H H i ; | e
€ LPNB TO 1-215N8 : ! | | i H
H H 1 c LP1 & ’ H H H
| ; A LPNB_TO 15NB K ) :
- \ o ; : { /STA B21+58.57 i ! i
. { i i \ : i sTa. +22. 0.
LEV.~4226.31 ; ; v 522+00 Vo P rei f ¥
X : ' ! t n \ . 523400 B
i/az>21" a3 H iepe NS +—
] 1 90*00"11 H
LiA FTadceny 10 cunves : {TaNGENT TO NG |! H
[l q B | CURVE 1 \ ) H
! ' : gllalls
N S SR . . : S S E—— — -
S S— —
j: i : ] = s] ';l s’
(Ri{28) ! ! = it
2’0" 300 ! ¢ BRe. Asu)’ 2 = glals
' il — e |E|E(E
€ BRG. ABUT 1 _— [ R e P
513183
NN
EEE NN
<
o >| <| >'
\- ToE OF SLOPE E’g Sl
HEIFIHE
TOE OF SLOPE / %Gm s1218
W
| ~E =1
___——ExISTING TOP OF BANK ) &gl Bl OE
- @) oz g B
[@) G =z |
= OOQ ll;: g
< CURVE DATA 3 P e
° e @
; st a4 |
s D , SUBSTRUCTURE UNITS
= - 200" PLAN ABUTMENT 1 anD ABUTMENT 2 | HIA
o A = 69°27°06° AT (TyP.) o ARE PARALLEL TO EACH DTHER. laf S
R = 2911.86' 'S 5| ¢
L = 3529.63" £ §
. T = 2018.20' :
F-102 Pl STA. 528428,40
PC STA. 508+10.20
PT STA. 543439, o
LP1 PROFILE 543+39.83 ¢ JORDAN RIVER frr]
e ' et
€ BRG. ABUT 1 | ¢ BRG. ABUT. 2 CONCRETE BARRIER > zl=2 e
! FIXED . ! ! FIXED = o
i 3°-0" MIN. CLR. ; = x| 2
1 To BOTTOM i ] | Z|l«| =
DOF_GIRDER_(TYP. ) | 2o 5
T H |2 [X-]
: | Z|E|| &
= . OPOSED_GROUND EXISTING GROUND 12z T
T : - P [—ALDNG & PoL o
- MIN CLR 7 ; B = ==l ::’ x| 8| »
= WINGWALL )
e 7 Slwl e
7= | EEE
/o T 2 (WAX. ) ] E
“/R 1 ol=
S I Sl | o
500 YR FLOOD WATER ) 100 YR FLODD WATER - [
ELEV. 4215.53 '/ ELEV 4214.02 g3
| — &%
1
]
I




T: \Mrligs \SLC\Logncy\Projoctsie \omgB A\ @me 002 \S411_F - TR2~03_K&L L. agn

2 W P sl

&/8/1008

LP1 &
B LP NB TO [—215 NB

43’ 2%
31773 117 =73,"
1'°-7 3787 6'-0" 12°-07 N 12°-0" 10°-0" X 1°-7 3/8*
SHOULDER TRAVEL LANE TRAVEL LANE SHOULDER
Zonnu s

CONCRETE CONDY
PARAPET E?SEILE GRADE (TYP. EACH SIDE)

. ey K-l "

Rl VI 1

TYP P

rs“ MIN.

+3.607

~3.60%
et

Ry

STRUCTURE DEPTH AT
SUPPDRTS 6'=11"
% & VARIES

3'-7%" e ¢ BRG VARIES S GIRDERS @ 9°'-0" = 36'-0"

VARIES

3°-T4" e ¢ BRG

MIN. 37-75%" W1B50 PRESTRESSED CONCRETE GIRDERS
MAX. 4°=2Mg"

SECTION THRU STRUCTURE

LOOKING LUP STATION

MIN. 27-215,c"
Max. 34270

aruaRRs

REVISIONS

PRELIMINARY
NOT FOR CONSTRUCTION

e
£
a2l
B EE
Silal s
i
HIEE
i |alels
ﬁot HBE
IREEE
NIHIB
ZESq:x
R EE
wzolglEls
ouassi
I~
Lo3 W R
=35 | K
S0
[ I B
w
Q
I 1
2 3
S5 ||
ﬁg
«
L>um
~1=|5| e
«<|T(D| &
= > w0
2| Z|«a| =
e(Zial s
2L 8
“-o"’?
=
> z
a
K
o2l =
Sk
oi=
_J"”EE
g2
SL DAVIS
COUNTY
F- 24
BRIDGE_NO.
sr 3 o X




1 \Bridge \S.C'\L opacy\Projuci vies \rimoghs \ ems03 3 \3417.f - 10203 S n P é9n

281t U

1/8/2000

QI.JORDAN FIVER
v
| h
1
i
!
M -
t g
! H
1 £
; 2
EXISTING 1-215 1 2
STRUCTURES (TD h 2
REMOVED ) >
! 3
|
I
)
T T )
! -
! ELEV 4211.47 z
ELEV 4211.19 e apuUt. !y ! T BRG. ABUT FETAINING WALL
| R-389-02
t e
! H
(
7 1
/ - 2, ¥
S8 NN ) Iy iy . VA7, v
- 7, 2l=ls
NININ
STA. 521+02.03 g 3| s|| e
STA 522422 04 = ™
[T IIP = [ 1 E-
& LP NB TD 1-215 NB = /il
o HHEH
" g [slss
LIMITS OF SOfL (7] SHSIE S
{MPROVEMENT (TYP. ) 2 M
S (SEE NOTE 6) z 3| of| =[x
| <Io(g _l xl
1 } s 2|3|[5]] =
1 i it HHE
o \ i FEmEEE
! ] Qu w
1 \ = =22 -
2 & =38 B B
I~ \ - US> H
g \ ] ZE
! ol =EE = I =
iz N =Cal B o
\ a a I
\ \ < H
z H §
TOE OF SLOPE _/\ | & H
PROPOSED TOP N a
OF BANK L e
£ | H
= P
5 [#)d
8
i | 3
@
PLAN o
—_——— u
NOTES: >~|Zz&l 2
1. ELEVATIONS AT BOTTOM OF FODTING ARE SHOWN < ] P
THUS ¢ Elg] —
2 SEE ORTVEN PILE SAEET FOR PILE DETAILS A P S
= =)
PILE DATA 3 STATIONS ARE ALONG & LP N8 TO [-215 NB. o552 8
-~ =7
SERV ICE 4. FOR AS~CONSTRUCTED PILE TIP ELEVATIONS. -l
PILE ESTIMATED winimM |LOAD REQUIRED SEE PILING PLAN SHEETS. Sl g a
LOCATION | g(z¢ BILE TIP PILE TIp  [1DL + LL)| pRIvING 5  SDIL IMPROVEMENT SHALL BE PERFORMED TO < xEl2 v
LIN) ELEVATION gLEvaion PER PILE | Res|sTance THE HORIZONTAL LIMITS SHOWN ON olYSs
LEL) dadl (KTP) DRAWINGS AND 10° BELOW THE BOTTOM OF THE w33
ABUT 1 16 4109.3 4109.3 377 847 FOOT INGS. — w
ABUT 2 16 4110.2 4110.2 377 847 6 SOIL IMPROVEMENT WATERIAL SHALL BE . -
EMBANKMENT FOR BRIDGE. SPEC SECTION 02332". o .
MATERIAL SHALL BE A-1. AASHTO M 145 WiTH - of
3% MAXIMUM SIZE. EE
S3
2
SL_/ DAvIS
PRELIMINARY oYY
NOT FOR CONSTRUCTION F— PR 247
BRIDCE _NO
st S_ o ___




- SNOISIAIY - T 9079 XXX mm3|90/3 H._xi VIR 790Wd 1000 e 0(511500-a3 ) ) W x,
90/9 XXX W3] 50/9 WIS M e —iva 3 g
3073 XXX %3 | 3073 BTN wwm e, NVd ONIid 3B Rl ®
NOISWIQ SIUNLINYLS H3A1H NvQdOf H3A0 td1 DEN I
HVIN “ALID 39V1 LTS al e -
NOILYLHOdSNYYL 40 AINFWLYYd3A HY 1N AVAYYYd AJVOI1 &
=2
5
£
SE
— g
2 4 =3
n H |
il §
- w
2 8 m =
& 2 Z El
5 1
< - N
) ~
: &
o
N
D
& Y 3
o9 h
s 1L !
¢ !
< T N
< <
~J
Q
8zl
za =
E= T 11 bt e it o
P Ol R R R B e B B
=9a |3
z 28| 2l ofelefelelel:
E] e o 1 Y <=
g -
o T Y ~
SRR S S SRS B S g
< = < b3 = Y
1 ] ' i [l T~
L L L L i U
r 3 i N
¥ r r B
<
1
Z
<
~1
Q
—
2 9
o o
< 3
L H
e 3
2 S
2 4
-

™ T Ty rTTYE Yo Ty vy we ey Y e I —

o™ 90 ~TO - 4L 1Y\ DCLOOTUR vk enaiael 0 \IOS\I W\ G 1

WAy e zarz

002/3/8




PILE CUT-
QFF LINE

209w \SLOVLogocy VP o uc mies \HongBA \$ma007.30\3417_F - 702 -07 e vpbay. #gn

TOP _OF ABUTMENT
OR FOOTING

~

RADIUS 47

PLAN

|

-

ROARRARE—-

Y
4—

\ \]L\’i \‘/_\

I\
171

\
\

SPLICE REQUIRED

MECH'L

BOTTOM OF
ABUTMENT
OR FOOTING

RE lNF BARS PER
SCHEDULE

DIMENSION "L*
SEE PILE SCHEDULE

vﬂ\:

W

il

+

)b
i)
¥
a
ol v

\
t

A

(]
SPLICE REQ'D.

#4 SPIRAL @ 3" PITCH

UECH L.

1%.; TURNS TOP

I
Ny

A
-\ -
AV
v

./'
i

S

L

17¢CH

gt P

17:; TURNS BOTTOM
12°-0" LAP SPLICE PERMITTED)

#4 SPIRAL @ B'

UNIFORM SECTION

CVLlNDRlCAL PIPE

SHELL TH

CLASS :AOCEE(I:HEBNCRETEQ
o m

BOTTOM PLATE AASHTO

M270 STEEL
__\

-
A\

/

o

4

PILE ELEVATION

NOTES:

4 — 4 | FILL PILE SHELLS WITH CLASS A CONCRETE,
PILE SECTION #le = aDKsl
2. HOLD RE [NFORCING STEEL ADEQUATELY IN
5, FINAL £OSIT(ON DURING PLACEMENT OF
% CONCRETE ARDUND BAR
300 3 PILE REINFORCING STEEL SHaLL NOT BE EPOXY
PN COATED OR GALVANIZED
; \;,_,,‘. « 1 BACKING STRIP 4 SEC FOUNDATION PLAN SHEET FOR ADDITIONAL
Yl M piLe secTion S COAT QuTSIOF OF EWBEODED PORTION OF PIFE
4 ) , 1 WiTH FORM RELEASE BIL
14 L4 (4
SPLICE DETAIL
SPLICES SHALL BE FULL
STRENGTH WELDED SPL [CES
PILE SCHEDULE
NIN I MUM
PILE PIPE BOTTOM . . JNIN MO
DIA Fu Fy SHELL PLATE | NUMBER, 126 A" MIN B MIN |oabc REBAR
T ks s | THICKNESS | THICKNESS | OF REL G Cino1 [CACE LENCTH
CING) CINGY CIN.)
16 87 65 e 17g ] "1 63 32 288

PRELIMINARY

NOT FOR CONSTRUCTION

H
0
z
g
3
5
Z
-3
H
H
2
HRE
= sl sl s
S a4l
< Ik
Blst&
> HHE
o wfwl] @
INEE
Efgusx
n:52’§‘5|:|
N HRE
FEmEEBE
ON\&'
'Eéa =l I
m-S Bl E
s=E 5 B
3
=70 8 g
© g
]
Q
z | W
=N FP R
o] gsg
&
-
&
5:
>id
Zigl o
:n:‘i‘;
£|3|¥| =
HEHE
o ]
8l:| 2
= 2| q
Q2] »n
oyl s
wiorg
]
—a
L& o
&) g2
SL_/_DAVS

Ik
Y

~
B
3

SHT







woa wowN
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REINFORCING STEEL (COATED) XXXXX LB
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GENERAL NOTES
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PROVIDE 2 INCH COVER TD REINFORCING STEEL EXCEPT WHERE NOTED OTHERWISE.
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USE CLASS AA (AE) CAST-IN-PLACE CONCRETE.
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525+00
PR |

NOTES:
1. DESICN SPECIF((;CATIDN AASHTD LRFD 2004 W/ 2005, 2006 INTERIMS
HY, =

| VSE waLL . Y

9.
HEADER WALL (TYP.) REINFORCING STEEL: ASTM AG15/A615-960
SURFACE TREATMENT: ALL _CONCRETE SURFACE SHALL RECIEVE
— [SH
I~

MSE WALL

A CENERAL SURFACE FIN

. SEE ROADWAY PLANS FOR CULVERT LDCATIDN. RDADWAY SKEW
ANGLE AND RDADWAY CROSS SECTIOI

n — - DURING CDNSTRUCT]ON PROVIDE SUPPORT FOR LDADS IN EXCESS
OF AASHTO HL

Le1 4. PROVIDE A 6% CHAMFER WHEN ANGLE A" JS GREATER THAN 45*
) s MAINTAIN WALL THICKNESS FIELD ADJUST REINFORCING TO

STA. 525+25.00 90°0° 0" (TANGENT goca END()TVP. MAINTAIN COVER

- A

T™L = T STA. 5000+45.58 TO CURVE) 5. SPACE BARS BB (TOP) AND B9 (BOTTOM) WITH A BAR IN EACH

STA. 5000+17.58 CORNER AND THE AEMAINING BARS PLACED AT EOUAL SPACING.

EC. 4215.66 /"m" 6. PLACE BARS B10 AT EVEN SPACES BETWEEN CORNER BARS B8 (TOP)

~

w

AND 89 (BOTTOM)

§36°25'00°E 7. FOR CULVERT EXTENSIONS.REMOVE HEAOWALL AND WINGWALLS
SUFFICIENT FOR NEI CDNSTRUCTIDN. CUT BACK 2°-0° ur EXISTING

NG
Tl CLEAN AND STRAICNTEN EXlSTlNG RE INFORCEMENT. LAP AND TIE
STA. S5000+81.58 EXTENS [ON RE INFORCEMENT ONTO EXISTING.

EL. 4216.04 4. THE cOST FOR n:uovn. mo DISPOSAL OF MATER[AL FROM THE
EXISTING HEADWALL! NGWALLS. AND BOX. AND THE COST FOR
CLEANING, S RN LCHTEN NG AND-CXTENDING LONGI TUD THAL
RE INFORCEMENT [S INCLUDED IN THE COST FOR CONCRETE AND
STEEL lN THE CULYERT EXTENS IO

ToP MAT.BDTTDM MAT (TOP SLAB)

‘54 TOP MAT.(B6 ) BOTTOM(MAT (BOTTOM SLAB)

QTDF AT
@nunm bat

MSE WALL——w| | VSE waLL
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(TYP. )

Lt (ufree'n. (&

EACH FACE
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EACH FACE
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o VLG 6706
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UTDOT Z0035B1 GPJ 8/3woD

Elevation
{m})

Boring: SB- 1-243
Sheet 1 of 2
SAMPLE DESCRIPTION
(ASTM D 2488/D 2487)

Test Results *

3

|

£l

Type

Recovery
(mm)

Sarm—

Sy kPa
{orvane in italics)
Dry Density,

kNim 3

Molsture,

{Greatsr than 50 Blows)

%

Liquid Limit

Piasticlty

index
% Passing

No. 200
Other Tosts!

Legacy Parkway - Preferred Alternative
[-215 to I-15/US 89 interchange

l, KLEINFELDER
Project No. 35-8162-05

— 1280

|— 1265

Elastic SILT - brown

PR ‘/—'\/\,-\,
{s.u, Fo rmdiuem sKEE W
- stiff, gray

- soft

- medium stiff

- some black coloring, trace of fine sand

- soft, wet, brown with some biack

o
A

0T

\\m Graphlc Log

-
o

»N
(=3

EEENEENNERN AN ARERENE)

Sandy SILT - soft, wet with frequent silty sand layers

- stif, ional gray coloring

w
o

RSN LY

N NN S
ANARNNNHNNNNNNNN

(%]
o
AR R

Lean CLAY - very soft, wet, black

- stiff

- soft, some gray coloring, some sand

wn o e -~
] Q o o
Lo et b by beaandsnag ANEEN)

@
o

m
o

SPT

SPT

SPT

SPT

SPT

SPT

508

610

457

508

432

457

51

-

69

33

51

20

FIELD TEST BORING LOG
Boring: SB-1-243
Sheet 1 of 2

Logged by: J. Criss

Dats Start 100

Date Finish: U0

Station: 58+220.478 1.99 RT
Line: 215to LP SB
Coordinates (m): N 106,937.510 E 15,489.756
Elevation (m): 1284.476

Total Depth Drilled (m): 384

Drilt Contractor: Haz-tech

Driller. R Knott

Rig Type: CNE-850

Orilfing Method: ~ Mud Rotary
Hammer Type: Automatic

Rod Type: NW

Boring Diameter: 121 mm

LEGEND/NOTES
Elevations based upon North Amencan Vertical Datum of
1988 (NAVD '88)

Coordinates are NAD '83
¥ = Observed Groundwater depth at time of dniling

Blows = Number of blows required ta dnve splt spoon
sampler 150 mm or interval shown

USCS = Unified Sol Classificabon System
AASHTO = Amencan Association of State Highway and
Transportation Officials

M = See Koy to Soil Logs for Iist of abbreviations
and descriptions of tests

SAMPLE TYPE

n SPT = Standard Penetration Test, 34.9mm ID and
50.8mm OD spiR spoon sampler

J e = Modified Califomia Sampler, 50.8mm 1D and
63.5mm QD split spoon sampler

B P = Piston Sampler, 76.2 mm OD

ﬂ] SH = Sheiby Tube, 76 2mm OD, pushed

BAG = Buk Sample

PLATE B-




UTDOT Z003$B1.GPJ &/30/00

Bonng: SB- 1-243 - SAMPLE Test Results * Legacy Parkway - Preferred Altemnative
c Sheet2 of 2 8 ®5PT (NJo HIS £lz (2 2 1-215 to 1-15/US 89 Interchange
S SAMPLE DESCRIPTION Depth | » = = O $PT (e Sy gL | SiEs5g &
EE (ASTM D 2488/D 2487} g & |%F Classification [N, Blows per0.15 m| _(Greater than 50 Blows) ifazi* Z|E3E S - k KLEINFELDER
o m | S| £ |3E {or Intarval shown}{ @ § 2 FlE=22 2
u f ol F £=| uscs {aasiro - i HES = 3 Project No. 35-8163-05
Lean CLAY - soft, wet, biack (continued) ] L N R
= g FIELD TEST BORING LOG
701 V] spT {610 1 0 0 06 Boring: SB- 1-243
- very soft. gray _ 2 - "I'I'J'H-I-J'[J- Sheet 2 of 2
] ERRRRN -
g B Tt s 1 N A (R S A SR PR TP Logged by: J. Criss
- al in M
—~ 24 T r1rirl Station: 58+220.478 1.99 RT
L 1260 - - T 80— p leto T Ta23 H r Line: 1-215to LP SB
Sandy SILT - medium stff, wet, gray with frequent silty sand layers 3 _Ej H-H-I-' 'H'I‘ {_ 38 Coordinates (m): N 106,937.510 E 15,489.756
- L5 Elevation g(;,n)pnued (12)84.473: .
— R Total Depl m): ..
85~ 26 — 5 --!-[-J-l— -LJ-LJ- Drill Contractor:  Haz-tach
q 7 Onller: R. Knott
2 4 H!_{_ _U_|_ _l_ Rig Type: CME-850
4 7 Y2 sereno 5 4 & 26| ® Dnliing Method:  Mud Rotary
- medium stff 90: 7 ’ T | I l I l Hammer Type:  Autnmatie
da-—24 | | | {  Feere-- 4 ------- Rod Type: NwW
- ﬁ; l ' l | l ' ] Boring Diameter: 121 mm
— Vs
95—~ 29 /- F1-F1-F1-r1-ti-
m i 7 IRANRRRER LEGEND/NOTES
— 1255 1 /f Elevations based upon North Amencan Vertical Daturn of
] 0K SRSNEC SR IE 1988 (NAVD 28)
FalCLAY - Sbff, wel, gray 100—| P CH | A-TS 7 Caordinates are NAD ‘83
31+ L L "2 = Ohbserved Groundwater depth at time of drilling
m ' I l I I ’ I l Blows = Number of blows required to drive spiit spoon
106 — 32 - !t ! |  [TTrttttToTToo sampler 150 mm or interval shown
1 ARRREREN USCS = Unified Soil Classification Systam
Jpw=t 1+t 1+ e AASHTO = Amerk iation of State Highway and
Silty SAND - medium dense, wet, gray, fine to medium graned sand 110_: SPT|330[ SM { A24 | 0 0 19 32 [ ’ Hzl I I l I Transportation Officials
R R . = See Kay to Soil Logs for list of abbreviations
2o 3 ol INREREREE and descriptions of tests
115 35— SPT| 0 0 25 30 W-]-H}-[-'an- SAMPLE TYPE
3 SPT = Standard Penetration Test, 34.9mm ID and
i H_LJ_L-HH- Y SO.Brnmosr;plits;:one:amplar *
120 SPT | 408 2 25 16 24 1 'on. 1 P Mc = Modited Caliomia Sampler, 50 8mm 10 and
-1 a7 L _______ '. _____ 63.5mm OD spiit spoon sampler
3 l I l ! l ! l I E] P = Piston Sampler, 76.2 mm OD
125 % SPT | 432 137 34 38 H"H'l"{’“ Mt = shewyTuse, 76.2mm 0O, pushes
o q SEREREENER Blaac = Buk sample
5 130— [ |

PLATE B-2






















UTDOT Z003SB1 GPJ 8/30/00

Test Results * Legacy Parkway - Preferred Alternative
Sherors g SAMPLE osPT N A5 s |Elz 24 o I-215 to I-15/US 89 Interchange
g | Elz (€
5 _ SAMPLE DESCRIPTION Depth 2 = s b N |- H g HERCIERER K S = I KLEINFELDER
TE (ASTM D 2488/D 2487) §| & | 3E| Classification [N, Blows par 015 m 2i°¥sT| 3|22 E
g ‘ Rl mi&| = gg vecs Lmonmo| . 2 d7 8z 3 ® 3 Project No. 35-8163-05
i ol
Pt Sy SAG o . LU FIELD TEST BORING LOG
[_1285 3 17 I -:rl- UI [-' l_ Bonng: SB- 1-246
- SPT | 381 3 « aflenl] L Ll Sheet 1 of 3
B Tean CLAY - medium suff, moist, dark gray - 2 Ct | A8 ( l l l l ( l l
3 g } ______________ Logged by: R Yates
i i I = E B T Casan e
) abov _ — Finish: 2240
= seme s o ] :ﬂ ENANENANEN 2::0; 58+294.659 4.26 RT
- ) = 1 Line: 121810 LP SB
15 = st | 305 = 1 n o7 L ISR Coordinates (m): N 106,980.639 E 15,530.084
B WAND ~dense, maist, olive-gray 5 5 —7 SM | A-24 'I l' ‘i }' [‘ }‘ ‘i %‘;wgmbd (:nz)as“‘so-z
|— 1280 1 s : H-I--J-L -L-l—l--}- Driil Contractor: Haz-tech
20— % T spr | 05 [T AE“ 0 ) o Orfer: R. Knott
Silty CLAY - very soft, maist, gray -~ I l l I } l ' | Rig Type' CME. 850
B o=l (( | | P Drlling Method:  Mud Rotary
- R e Aon
L 25 — SPT | 610 0 o 280 | . Rod Type:
1 °7 T Boring Dametar. 121 mm
3 7 o9+ FTTrIrrr T LEGEND/NOTES
STty SAND - edium dense, mor, gy, poary graded, fregraned | . ) s [oto [T 322 R Elevations based upan North Amencan Vertical Datum of
| T 10 .’H-} -H-H 1988 (NAVD '88)
: _I | l_ H LJ Coordinates are NAD '83
. SFY ° T LSl v = Observed Groundwater depth at time of dnling
[_ - Siy GLAY - 20f, most. sray E " - l I Blows = Number of blows required to dnve split spoon
= _J _J ._U_.I.I_ -I..I___- sampler 150 mm or interval shown
i . 33 {124| 48 { Ne | NP | 99 c find Sou Ciassilcatior: Systam
SILT - medium stiff, morst, gray 3 SHS10) ML Ad RERRRRRRRE- s6 :i:rsfro: xuﬁanm;nsme Highway and
- 14 ENREREEENE Transportation Officials
r 45 3 | l M = See Key to Sai Logs for fist of abbreviations
4 I T D 0%
B Tran CLAY - s, moist, gray 7 ta SPT1810) CL ) A6 | 1 1 (‘T T and deseriptions of tests
-
. LdLd-Ld-Fd-Ld- SAMPLE TYPE
i s 7] sH | s10 EERERARE Ll SPT = Standard Penetration Test, 34.9mm 1D and
. U LJ—I-J-I--'-I--!— 50.8mm OD split spaon sampler
’—1270 5 © — J M = Modifed Caitomia Sampler, 50.8mm ID and
i l i I I I I [ 63.5mm OD split spoon sampler
i 55: 7 h-l-lﬂl-l-+-l--|-|--’- EP = Piston Sampler, 76.2 mm QD
B 4«3 | [ | | it i1 SH = Shelby Tube, 76.2mm QD, pushed
Graded SAND with silt - very dense, moist, gray, with occasional 50_—1 " ﬂ SPT | 457 |SP-SM| A3 | 14 24 15 l | l | ! In i | [H
P st - vel N . -— AN
—~ g;vwglysznds 1 10 IR BAG = Bulk Sample
— 65 ] J ? WAL L

PLATE B-S




Elevation

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

k KLEINFELDER
Project No. 35-8163-05

Bonng: SB- 1-246

Sheet2of 3 SAMPLE

@ SPT (N

OSPT (N)w
{Greater than 50 Blows)

SAMPLE DESCRIPTION Depth
(ASTM D 2488/D 2487)

kN/m 2
Index
% Passing
No. 200

Plasticity

Soil
Classification |N, Blows per 0.45 m
(or interval shown)

USCS | AASHTO . F

(m)

Graphlc Log
(mm)
Sy kPa
forvase in Halles
Dry Density,
Moisture,
%
Liquid Limit
Other Tests

Type

@l Recovery

UTDOT Z003ISB1.GPI 8130/00

CLML| A6 |0 0 5 9]t ia ] i

Lol FIELD TEST BORING LOG
21 - Pio-d-td- . .
70— ) Boring: SB-1-246

3 ||U|_H| Sheet 2 of 3

(=]

Siity CLAY - medium stiff, moist, gray
1265

L I silst0] | | Feere-r 85 |14.2] 34 | 37 [ 17 c Logged by: R. Yates
- 1 NRIE S |l me
_ T Date Finish. 2124100
24 “r1r1-r1-ri- Station: 58+294,659 4.26 RT
Lune: 1-215to LP SB
25 .H..H. _H_H- Oz::rdinates (m): mnss:ss.s:ls E 15,530,064
[’ Elevation (m): 1285.665
L L T ety _ 0
« very stf - 26 SPT | 610 2 7 13 18 | I l‘. l ’ ' I orti & ctor R‘T—:non
Z Rig Type: CME-850
474 (! |t T Dnllin;p;lethod. M':d Rotary
e EERARRRA Hammer Type:  Automatic
- 28 Red Type: NW
. T [T Boring Diameter: 121 mm

Foary Graded SAND ot gray % 2 ]| sH |et0{ FF | AS TR LEGEND/INOTES
L Elevations based upan Narth Amencan Vertical Datum of
F4-FA-F-F-FH- 1988 (NAVD '88)
_ 100— Coordinates are NAD ‘83
|— 1255 | Lean CLAY - medium stiff, moist, gray a _j SPT 610§ CL A6 0 3 5§ 7 | ‘J"{. J-L _L J ~ L J } 2 - Ooserved Groundwater depth atbme of iling

| ] | | | ] ] ’ Blews = Number of biows required to dnve spiit spoon
32 SPT | 457 7 14 15 26[ ¢ T sampler 150 mm or interval shown
LT T

' 105
- very s USCS = Unified Soil Classification System
______________ AASHTO = Amencan Association of State Highway and

LT po

SPT 5P A |3 8 M 25); = See Key to Soil Logs for list of abbreviations
1TTHrrrT and descriptions of tests

110

Poorly Graded SAND with gravel - medium dense, maist, gray

&
ENEENENEEENEEN NN EN]

L"'H'}"L'}"i"“l' SAMPLE TYPE

sPT o A sEa * n SPT = Standard Penetration Test, 34 9mm ID and
36 - U-LJ-H-LJ-L-!- 50.8mm QD split spoan sampler

P Mc = Modifed Caiitomia Sampler, 50.8mm ID and
20 i SH | 610 I ' l ’ 63.5mm OD split spoon sampler

SP - T (R UL AN JU R DU F O
SPT | 610 3 3 5§ .ﬁ ' H l ' l l BP = Piston Sampler, 76.2 mm OD

Lean CLAY - very stiff, moist, gray, with trace of sandy gravei

Poorly Graded SAND - loose, wet, brownish-gray

125 []] SH = Shelby Tube, 76.2mm OD, pushed

~

SPT| 0 0 32 36 |||||H-

_.i.f,-i-i---g--l-r-l-J BAG = Bulk Sample

- dense

NN

N
w
=]
!

SPT

{

PLATE B-10




{m)

Elavation

-
g
a
]
=
7

Legacy Parkway - Preferred Alternative
[-215 to i-15/US 89 Interchange

k KLEINFELDER
Project No, 35-8163-05

Bonng: SB- 1-246
Sheet 3 of 3

SAMPLE Jpp—

Q1 SPT (N
N, Blows per 0.15 my (Greater than 50 Blows)
(or interval shown)

SAMPLE DESCRIPTION Depth

[ASTM D 2488/D 2487) Sorl

Classification

kN/m ?
Plasticlty
Index
% Passing
No, 200

Graphic Log

Type
Racavery|
(mm)
Sy, kPa
tarvane in lslics]
Dry Density,
Molsture
%
Liquid Limit
Other Tests

USCS | AASHTO| e -

T
-
N
'Y
(o]

UTDOT Z0033D% GPJ 6130400

24 40 45 SU/ v b bbb
100my

SRR RREEN FIELD TEST BORING LOG
L Bodng: SB-1-246
F I L N l """"" Sheet 3 of 3

|

- very dense A

8
|

140
....... Logged by: R Yates

43 — R il
[T Date Start: 2121100

“ T S wseass aasir

tation: 58+294.659 4.2
[- Uine: 2150 LP SB
] Fa-fFd4-F4-F{-}F1- Coordi :  N106,999.639 E 15,530.

“ b4t HAH Bormvon e zasgs

. LA Ok Convacon— Hactnch

Driller: R. Knott

Rig Type: CME-850

Drlling Method: Mud Rotary

Hammer Type: Aulvmatic

.............. Rod Type* NW

Bonng Diameter: 121 mm

145

150

Ll it gt b

H
—

- 47

@

th

RN
&
1

-
2]
o

[

7 N'HT"H'H' LEGEND/NOTES
Elevath based North Ame Vertical O: of
50% _.i_H-h_H_H_ ons :935‘;::’:/0?88) ncan Vertical Datum
Coordinates are NAD ‘83
" - 2 = Obssrved Groundwater depth at e of driling
_J I I I l ! I I I Blows = Number of biows required to dnve split spoon
52 R sampler 150 mm or interval shown

I ] I I ' l ' I USCS = Unified Soi Classification System
AASHTO = American Associstion of State Highway and

-
@
«

-
=~
o

175 ® 7 H-H- F11] Transportabon Officials
R . = See Key to Soil Logs for list of abbreviations
54—1 1 [”l [ r‘ !HI and descriptions of tests
160 554 - -H- SAMPLE TYPE
SPT = Standard Penetration Test, 34.9mm ID and
56 — r -l-l- J- l- b -I— -I -L J - n 50.;"1:" Ol;::m s::one;mpler "
185 MC = Modified Calfiformia Sampler, 50.8mm ID and
SANANRN!
st~ ¢ 4t tr  pe-se-tqe---t-- 63 5mm OD split spoon sampler
AR PP = Piston Sampler. 76.2 mm aD
T N AP )
EEERERRR st = snety Tube, 76.2mm 0D, pushed

* T 4o = ou sanpe

©
3
L ey et barea e liegs

PLATE B-11




UTDOT 2003881 GPJ §730/00

Bonng: SB- 2-247

Test Resuits *

Legacy Parkway - Preferred Alternative

e Sheet 1 of 3 _Sl‘ SAMPLE esFTI T = -
2 SAMPLE DESCRIPTION Depth | 2 - s5Z-lg | E|z |2 ] 1-215 to 1-15/US 88 Interchange
3 {ASTM D 2458/ 2437) 5 = Soi O SPT (M cdEES | ST 58 =
i 2| a2 |2§| classifeation N,almp.ro.ﬁn{ Gomerwmssion) | S ZEF 2 |FTES S 5 l, KLEINFELDER
w ft m [} 2 SE {or interval shown) @ 8,52 3 E-alz 2
& | USeS [AasHTO ° 3 HI = o Project No. 35-8163-05
FILL Poorly Graded GRAVEL with sand - dense, marst, SPT[610| GP | Al-a | 7 10 7 7] 1 11 1] @341
eliowish-brown _
— ! - SANNNRERNE FIELD TEST BORING LOG
- Borng: SB- 2-247
| ops | - very dense 5: , sPT | 3st s 18 18 22__|_["|_|"_|__|_]__]- vsgs Sheet 1 of 3
7] i R
- i %% 1 I T Y e IS I .
SILT - very 5of wel, yelowish-brown 10— 3 set |12 T As 1o 1+ 1 1 Li Logged by: J. Rajek
] I I I I l I l I gxf_wt 1/23/00
— inigh: 1/24/00
J 47 EERNERRERD Station: 6002+221.649 19.91LT
- 1 Line: MAINLINE
F Tean CLAY - mediurm sGff, wet, gray 5 5| sH leto[CC | A% r_ FHHH o0 137 34 s, Coordinates (m): :ws,su.sas £ 18,5019
- Elevation (m): 1286.573
Total Depth Drilled (m): ~ 43.1
! = L Tovern onea
- very soft SPT 0 0 0 0% Driller: . Petersol
— 1280 3 7J M_I_J.I_J_I._I_I_J_ Rig Type: gMEJs "
-] I I I l Drilling Method: Mud Rotary
L - medium stiff el s SH | 610 ._l__.l_’. _____ |__- 48 ) 48 | 24 H ::mctm: }::vbmm
3 ™ Boring Diameter: 121 mm
- e i e P o o 3 2| 1TEETTITY LEGEND/NOTES
= Elevations based upon North Amencan Vertical Datum of
10— __'_‘_,]_'___’__{_l__'_ vations 19832}2:%'33) n Vertical Datum
- 35— | Coordinates are NAD ‘83
- "T i 'HLTHLJ 2 ¥ = Observed Groundwater depth at tme of driling
1275 ] | , l I I I l | Blows = Number of biows required to dnve split spoon
% " 40—— 12 ~ P sampler 150 mm or mterval shown
o ] SPT| 610 012 USCS = Unified Sol Classification Syst
}_ T 134 .'_F_l__l-‘_ 4 _l_.l-|_.!_ AASHTO = AmriunmAssodaﬁoan ;nsla(a:l"vlghway and
j | I l l I I l l Transportation Officials
- medium stitf 43 SH | s10 rgrdorqon | 38 [159) 23 - = See Key to Soil Logs for list of abbreviations
[‘ - 14 } "
:< 1 H f H H 43 and descriptions of tests
- 509— 1.=,T ol L FHH - SAMPLE TYPE
_ e SPT = Standard P Test, 34.9mm D and
I e fLC A 1 R IR AN \ Standars pnetaon Tt 49mm 0o
T ¥ IMC = Modified California Sampler, 50.8mm ID and
[—1270 553 17 —% _l_l__l-|.___.|-l__l- £3.5mm OD spfit spoon sampler
j J FI [T Pl = Piston Sampler, 762 mm 0D
- PP /777 (R I N (N A SRR SR
["Cean CLAY -5, wet. gray 807 ém SH |584[ CL | A “ NERRARR 156 28 ¢ |[s# = sneioyTube, 75.2mm 0D, pushed
- . —l 62 sG
R - NERNRRRERN Ejeac = Buk sample
= 85 - RN RN

PLATE B-11




UTDOT Z003ISB1 GPJ &/30/00

ing: 247 Test Results * Legacy Parkway - Preferred Alternative
.| Shemzets - g SAMPLE o sPT . s [E]z J2d % 1-215 to I-15/US 89 Interchange
2 PLE DESCRIPTION o = X 2 ElS 3T 3w
IE S a£ma 0 S0 2401 A I P e SO L RS JXJ KLEINFELDER
2 R om | S| 2 | BEM T (orinterval shawn} - ZIESE g Project No. 35-8163-05
3 o ~ =
[ [
ST g (e 1B L FIELD TEST BORING LOG
- i iy e P Boring:  SB- 2-247
- S0, with frequent tayers of silt to 50 mm 07 1] st | st0 vz 2] ot 2 of 1
L 1265 Ja A [ | + pRUAALE
. nnnn _
| a1l 1 | | | heeee-de--- ,--I- Logged by: J. Rajek
] Date Start: /2300
] | | I | l | Date Finish: 1124100
- 80: 24 - -'-H I‘ H I"l zz::on: :o;z;:zlj:;s 19.91LT
_ shpe L. .I_ - Coordinates (m): N 106,914.589 E 15,501.290
B i % SH | 584 4'H }' I’ H Elevation (m): 1286.873
- mecdium st ] L Total Depth Drilled (m): ~ 43.1
- 85— 26 - FA-F4-F{-F4-F4- Drifl Contractor. ~ Haz-tech
— Driller C. Peterso
7 RIRNARAE! Rg Type: cMETS
1260 Jaa-| | | | { [Tyt Drifing Method: ~ Mud Rotary
-very soft 0] sPT | 610 2 1 1 a1 ::‘;_‘;:m Automatic
B A e T A A N N Boring Diameter 124 mm
3" T
= 95 — zs-J 1T TVrrTYT LEGEND/NOTES
: 1 H IH] r1 Elevations based upon North Amencan Vertical Daturn of
B 7 o r4-H-Fq-H-H- 1988 (NAVD '58)
100—] Coordinates are NAD '83
- - medium stft T a1 o il R NRERRRUNEN ¥ = Observed Groundwaler depth at time of dniling
e - UL o= bt ot
Y | 1] | ] | USCS = Unified Soil Classification System
m ad—ll | ! 1 | peesaeadesaeaa- AASHTO = Amencan Associatron of State Highway and
I 17 T[T Tarrair o
] 110— 3 2 8 20 e . = See Kay to Soil Logs for list of abbreviations
B - medium stff, 150 mm sand layer E 34 SPT | 610 -i-h-l- -l-1-l-1- anddesym:!l:nsoﬂ’sts
[~ 115 35 F4-F-F4-F-H4- SAMPLE TYPE
7 )\l sPT = Standard Penetratin Test, 34.9mm D and
B 3 36 — --l-l-—-l- —I-J—L-j- 50.8mm OD spiit spoon sampler
- JMc = Moified California Sampler, 50.6mm D and
| 1250 [ STy SAND - medium denes, wef 573 20— . serieo[ s Azs| 7 7w o] |ed|]] 63.5mm OD spiit spaon sampler
473 / TR E]p = Pistan Sampler, 76.2 mm OD
i - very dense 1255 % _¢[ SPT | 610 9 32 4 4 ” |' -|"|_|"|' [ s# = shely Tube, 76.2mm 0D, pusheq
- bogmrempdapqop 4= = -
- . JQ—JQ T [l 8ac = Buk sampie
i 130 SPT t 1%5

PLATE B-12




UTDOT Z003SB1 GPJ §/30/00

Bonng: SB- 2247 @ Test Results * Legacy Parkway - Preferred Alternative
£ Sheet 3 of 3 3 SAMPLE ®SFT (N 215 | £ o 2 1-215 to 1-15/US 89 Interchange
s _ SAMPLE DESCRIPTION oeptn | 2 — pouibng 2dElf | E|5 sl 2 -41atol- 9
E E {ASTM D 2488/D 2487) 3 g g—E Claui;i’;ﬁon N, Blows per 0.15 m{ {G-sater than 50 Blows) :'; 5 E % P ] E ‘§ H : E h K L E l N F E L D E R
o n m |&] = |8E {or interval shown) 43,52 | 2|2 —; 2 £

57| uscs aasHTO = Fd gia =] ] Project No. 35-8163-05
Lean GLAY - very stiff, wet, gray, some fine-grained sand - — 6101 CL A6 | 6 12 22 3|1 Lo
B I UL FIELD TEST BORING LOG
[ Sifty SAND - very dense, wet, gray, fine-grained with fayers of lean clay 138 . § SPT|610|] SM | A24 | 9 36 'lzizféﬂl ‘ l ‘ ‘ | ‘ l ‘ P Boring: SB- 2-247
/ i
| 1245 : 42 —/ E -------------- Sheet 3 of 3
wd L
— - dense - 43 _é SPT | 457 8 2 2 . {---t Logged by: J. Rajek
] i 1 | | f | I Date Start: 1/23/00
| ] B Date Fish: 1124100
45— ¥ T TV Station, 60024221649 1991 LT
— Line: D MAINLINE
- T 45— L H 'I' ] _}, i -+ 1 - Goordinates (m): N 106,914,589 E 15,501.290
:1 ! Elevation (m): 1286.873

Total Depth Drilled (m):  43.1
Dnll Contractor: Haz-tech

T
"
o
o

|

|

.
i
:
i
e
:
1_
;
i
-
:
i
-
:

59 —| T E]BAG = Bulk Sample

O O LI B |

: l ‘ l | l l ‘ | Drifler: C. Peterson
j— 1240 L RS T I T T A N 0 OO B L Rig Type: CME-75
1s5 ] LEE T e Typa. toomat
- j < (!t t v 1t t  te----- .J _______ Rod Type* NW
] T T Bomg Diameter 121 mm
- 160—_1 o I SN
] IRRNERARR LEGEND/NOTES
- = f Elevations based upon North Amencan Vertical Datum of
155:1 50— F1-H-F1-F1-H4- 1988 (NAVD '88)
— Coordinates are NAD '83
B : 514 'J'LJ-L“LJ-LJ- g = Observed Groundwater depth at tme of dnling
-1 BI = N f blows drwve split
1235 70 52 H-U-H-H- e J:,?Z:Tsoml'}?:ﬁlx et
- T ad AARRRARL e e ey s
175 — = | [_'"I-I- -l--l-l_-’- Transportation Officals
- n T R - = See Key to Soil Logs for fist of abbreviatior
ﬂ 54—* 1 [“l H (”l r‘[ anddesydlptinnseﬂes(s "
B 180—} 55+ -1-}-{—}---H-H- SAMPLE TYPE
= SPT = Standard Penetraton Test, 34 9mm ID and
- 2P b e
1851 ; l l l l l IMC = Modified Calfornia Sampler, 50.8mm 1D and
1230 - 57 — L+ -__‘_ ________ 63 5mm OD split spoon sampler
] mj LT E]P = Piston Sampler, 76 2 mm OD
. %8 7 |_|"|-|'4||_H_ []st = sneioy Tube, 76 2mm OD, pushed

©
[

PLATE B-13




UTDOT Z003SE1.GPJ §/30/00

Tast Results * Legacy Parkway - Preferred Alternative
[-215 to 1-15/US 88 Interchange

k KLEINFELDER

Project No. 35-8163-05

Boring: SB- 3-248
Sheet1of 3 SAMPLE P

Sail O SPT (N
Classification |N, Blows par 0.15 m{ (Grestar than 50 Biows)
(or interval shown)
USCS | AASHTO ]

<
Ti Tyl

Bl aac LR FIELD T%ST BORING LOG
| Boring: SB-'J-248
, sPT| 0 __I_'_J_[___I__l_!__l_) Sheet 1 of 3

3

SAMPLE DESCRIPTION
(ASTM D 2488/D 2487)

kNIm3
Index
% Passing

Elevatlon
(m)
Graphic Log
{mm}
Plasticity
No. 200

E
3
Sy kPa
tarvans in Kalics!

Dry Density,
Molsture,
%
Liquid Limit
Other Tests;

Type
Recovery|

FILL: Poorly Graded SAND with gravel - with cobbles to 75 mm

(]

}— 1285

o

Ry - oer ol TERTTTT i
Date Finish: 1124000
4 - CL | AT '1'[‘"',"]"‘"'”' Z:onm snn:z:;‘al:.:: 14.78LT
SH | 0 Lacbdoidobdotde Coordinates (m): N 106,961. E 15543213
4 I‘ '{ I'W H }' ‘I Elevation (me) :‘257.0351 e
SRRRARRRTA L T o e
1

- medium dense

Lean CLAY - wet, olive-gray

-
o

- medium stiff
R Drill C Layne C|
Oriller: . Church
L.].l..'_l_ _U_I_.]_ Rigf'fyne: ;obﬂos-lo
Drilling Method: Mud Rotary
LT I 122 |17| 10| a7 |2 :::".:,‘"Tm" 2::’"""‘
“““““““ ype:
l [ I H l I l I * Bonng Diameter: 133 mm

f
N
<3

6
T SPT | 610 1t 0 t ©

N
o

- soft, black

LE LY

TRETTTT LEGEND/NOTES

Elevations based upan North Amencan Verical Datum of

mC R 2 1 10 17
H'?"}“}"'}"i'l"" 1988 (NAVD '88)

! Coordinates are NAD '83
P |254 ---H-!— -H-H- e g = Observed Groundwater depth at tme of driling
[ | | | | | I Blows = Number of blows required to drive spiit spoon
--------------- sampier 150 mm or Interval shown
sPT 34 MM USCS = Uniied Soil Classification System
______ 1T AASHTO = Amarican Association of State Highway and
NERRRRRD Transporiation Officials
p lage ML Ad N S . = Sea Koy to Soll Logs for list of abbreviations
1T and descriptions of tests
-{--{-H-H-H- SAMPLE TYPE
SPT CL-ML] A 2 2 2 318, USF’T = Standard Penetration Test, 34.9mm (D and
rJ-H-L-H-U- 50.8mm OD spiit spoon sampler
lMC = Modified California Sampler, 50.8mm (D and
I I ‘ I ] ! ‘ l 63.5mm OD split spoon sampler

_______________

RERRERRR PP = Piston Sampier, 76.2 mm 00

T
]

w
>
Lo b e e teven Loty rp e o ey g e begaa brae ey i

Sity SAND - loose, moaist to wet, gray

1
-
N
o
a
S

- medium dense

o
<

Sandy SILT

[
Q

Silty CLAY - very soft, wet, olive

o
a

p | s H T [[]st = shewy Tube, 76.2mm OD, pushed

T B sac = suksaryi

@
o

- gray

o
«

PLATE B-14




UTDOT 20038B1.GPJ §/20/00

Boring: SB- 3-248 o SAMPLE Test Results * Legacy Parkway - Preferred Alternative
g Sheet 2013 SAMPLE DESCRIPTION Depth E @ SPT (N - % E‘., o "é > 2 o § {-215 to [-15/US 89 lnterchange
- = - x| n s 315 %a
$E (ASTM D 24880 2687 £ & | 2] cumtmin [t oo perats nl“nromnsemon 5 2 8251 312855 5 | JH KLEINFELDER
w 5 > -] i s 3 =[S
w ft m |& 2 E’E recs | aaerro) {or interval shown} . = [’ 5 g = g [ FY g Project No, 35-8163-05
Siity CLAY - very soft, wet, gray (continued) — (DR 11
. S SRERRANANE FIELD TEST BORING LOG
- stifl, olive-gray to gray, occasional fine-grained sand lenses 70 1] spT | 610 40 0l ]y Boring: 3833-248
| 1pg5 | approxmately SO mm thick Prom . I N I N R L N Sheet 2 of 3
ARRRRRAN
"""""""" Logged by: M. lve!
i YT Py
Date Finish: 1124500
i TR Station: 6002+258.657 1478 LT
- Lin D MAINLINE
Fat CLAY - medlum stiff, wet, dark gray ta olive P |610] CH | AT6 _l_‘_{_‘_ ] _l_ ‘i _i_ { |« 123) 42 ] 56 | 32 s(;‘G m:-dm o ::“'"1_151 £15.810213
r [ Elevation (m): 1287.035
i L LR T e o G
Driller; 8. Church
_J-,_J_I_4_|.J_|._l_ Rig Type: Mobile B-80
[— 1260 Drilling Method: Mud Rotary
- stiff SPT | 610 6 10 12 19 l l.lnl l [ ' ' me: Automatic
............... : AW
] I Bt s 13
B H'HT"H'H' LEGEND/NOTES
Elevations based upon North Amencan Vertical Datum of

"I'H'H'H'H' 1988 (NAVD '88)

P -J H I- 1 [‘! 57 115.7| 26 97 Coordinates are NAD ‘83
- Poorly Graded SAND - densa, wet, gray BAG SP{ AY |15 37 25 bA-RA-Rq-rb@ss i) 34 ¥ = Observed Groundwaler depth at time of dnlling

l ' ' ' ' I I ] Blows = Number of biows required to drive split spoon
sPT st GL | A5 |3 3 3 s[e "~ "17 "7 sampler 150 mm or interval shown

| I l l I | ‘ l USCS = Unified Soil Classification System
AASHTO = American Association of State Highway and

-~ 1255 Lean CLAY - soft, wet, dark gray to olive

I i Transparation Offciss

PR S - = See Key to Soil Logs for list of abbreviations
~ T and descriptions of tests
5 'i‘H'l‘"H‘.“i‘ SAMPLE TYPE

Poorly-Graded SAND with clay - dense, mosst, gray SPT SPSC| A3 |25 41 35 39 |4 nsm' . Standerd Penatation Tost 34.6mm D and
- Fj-H-L--L-!-I-'I- 50.8mm OD split spoon sampler
MC = M i . 50

1250 - medium dense SPT 13 21 26 36 r_l_l__l-l_fz_l__[_l__l_ . saws:f::g;lm:::v:;xr&“m Dand

LT Flp = Pston Sampler, 762 mm 0D
I - dense SPT 12 32 50 P—||| '”_’-.} [s# = sneiyTube, 76 2mm OO, pushed
- TTTTITY Bene = soxsamme

SPT N A 14’

PLATE B-15




UTDOT 20038B1.GFJ §/30400

Bonng: SB- 3-248 E Test Resuits * Legacy Parkway - Preferred Alternative
. i R - g SAMP °sPT g, JiE.s (22 2 £ 1215 to [-15/US 88 Interchange
S _. SAMPLE DE! Tl op ] - " g3EEl S S|Sx%s8
"g E {ASTM D 2430/D 2487) g . §'_E~ Claaet on N'B,mwo_.,s,.ﬂo(sg-ﬁm-nsaanm, s 5 s _‘25‘ % ® :g‘ % 1_5 23 ; k KLEINFELDER
] f m |3 > | 8E (or Interval shown) »n § = |Z T (T Tle ¥ £ .
S| USCS | AASHTO o P g8l < o Project No. 35-8163-05
- — 203 48 61 I RO
- S FIELD TEST BORING LOG
| 135 — Boring: SB-’;Z'-248
3 NERERRNN
3 42—1 ------- 4-=--=-- Sheet 3 of 3
— 1245
. ARRRENRE
jas R r--'- ----------- Logged by: M. tvers
i ] ERERRRRY Dwmsat  tztn
|- 145_3 44 (1T T ﬁ::m: mz"s:::r 1478LT
T a5 H-F4-F-F-H- Coordinates (m): N 106,961.781 E 15,548.213
B ] Elevation (m): 12.81.035
o ] L oo i
~ — Driller: §. Church
] _J-I_J_'_A_U_I.J_ Rig Type: Mobile B-30
L—1240 o Driling Method:  Mud Rotary
7 HH HH mw;:e ::vtomnﬁc
R :
B —':J‘ 8 ,ll” HII Boring Olametar: 433 mm
160 -
B 147 T LEGEND/NOTES
4 | Elevations based upon North American Vertical Datum of
- e ERRNSERREE 1988 (NAVD '08)
] Coordinates ara NAD ‘83
- : 51 J -J_LJ-LA-LJ-L‘I- g = QObserved Groundwater depth at time of drilling
-1 I ' l l I , ' l Blows = Number of blows required to drive spiit spoon
f 7 5 1 I L IRRRE sampler 150 mm or intarval shown
- . RERREEE USCS = Uniied Soi Classification System
- J ............... AASHTO = American Assodiation of State Highway and
i e NN Transportaion OMcals
1 o | '__I '_ r] [’] ’ = See Key lo Soil Logs for list of abbreviations
- = N, TTTr1rrrr and descnptions of tests
]
B 10 5 H-F-H{-H-H- SAMPLE TYPE
- L/ SPT = Standard Penetration Test, 34.9mm ID and
: 56 — -J-LJ-L--[—J-LJ- 50.8mm OD split spoon sampier
™ 185 — - J¥c = Modifed Catfomia Sampier, 50.8mm 1D and
J ..'-“-'.J-'..'_!_J_ 63.5mm OD spiit spoon sampler
T j e E P = Piston Sampler, 76.2 mm OD
i %l ERRERER
BT T e I e O AP P
- - 58 T [I]SH = Shelby Tube, 76.2mm OD, pushed
a 7] 59 11T B| BAG = Bulk Sample
195 TTTTUTTT ulk Sa
— 111 | |

PLATE B-16




UTDOT Z003381.0PJ 8/30/00

Test Results * Legacy Parkway - Preferred Alternative
1-215 to 1-15/US 89 Interchange

kﬁ KLEINFELDER

Project No. 35-8163-05

Boring: SB- 3-249
Sheet 1013

SAMPLE . SFTN

Q SPT (N,)u
(Grester than 50 Blows)

o
o
9
g

SAMPLE DESCRIPTION
(ASTM D 2488/D 2487)

kNfm?
Index
% Passing
No. 200

Elevation
(m)
Graphic Log
Ty
Dry Density,
Molsture
%
Liquid Limit
Plasticity
Other Tests

Soil
€| Classification |N, Blows per 0.15 my
E {or interval shown)
| uscs |aasHTO) w g
o o~

] [ [
UL FIELD TEST BORING LOG

| sPT [ 457 CHIATE | 3 2 2 CIRRERNN Boring: SB- 3-249
r'" """"""" Sheet 1 of 3

£
3
Type

FILL: Poorly Graded SAND with gravel - mo:st, brown, with occasional

| 1285 cobbles

-
|

Fat CLAY - medium stff, morst, gray with some black colonng, with
— organics

2
N
1

--------------- pH Logged by: C. Wieden
st WSS | Date Start 1124100
R Dats Finish: 1/26/00
T Station: 6002+229.597 1.90 RT
Line; D MAINLINE
seT CHiATE 0 1 1 ¢4 F-F-H-H- Coordinates (m): N 106,306.251 E 15,522.850
Elevation (m): 4285.695
Total Depth Driled (m): 431
oL 21 [10.4] 58 | 44 | 15 c D1 Conactor. ez dch
- Dritter: Co
ML At | ‘ ‘ l | i i l 1 se Rig Type: :l.n;ngyr:ar BK-81
P Drilng Method: ~ Mud Rotary
[ [ l l [ l l l Hammer Type: Autommtic
SPT CL ] A8 |0 0 O LN Rod Type' W
LT Boring Diameter: 121 mm

-

o
w
1

Lean CLAY - stiff, moist, olive-gray, with tracs of fine-grained sand

n

| 10T
-~
-
=
—
=

o

-~
|

- Fat CLAY - soft, maist, gray

N

3
o
1

U
o
&
=

SILT - soft, wet, dark gray

n
[

i AN

B Lean CLAY - very soft, wet, gray to dark gray, with silt and sand seams

ERRRNNERD LEGEND/NOTES
24 Elevations based upon North Amencan Vertical Datum of

"‘l“H‘""iH‘ 1988 (NAVD '86)

f'
iSPT 0 2 6 RIS ANAEE Coordinales are NAD '83
i
P

“w
a

- medium sbiff

SN

— 1275

SP-SM| A-15 v = Observed Groundwater depth at time of driting

I I ‘ | l ‘ | | Blaws = Number of biows required to drive sphit spoon
"""""""" sampler 150 mm or interval shown
I l l l l [ { l 38 USCS = Unified Soil Classification System
..., o AASHTO = American Association of State Highway and
l I I l Transportation Officials

. = See Key to Soil Logs for list of abbreviat
NNRRRNRARS i ot ot st

Poorly Graded SAND with silt - stiff, wet, gray, fine~graned

'S
(=]

- medium stiff

&

@
gt brvoa by berva e tep oo b b eaa bova i b

R

B Lean CLAY - very soft, wet, gray to dark gray, occasional silt seams CcL A6 1 1 1

15 h.‘-'. .I. -H_H- SAMPLE TYPE
E{ P 34 1139) 35 } 37 | 15 97 ¢ SPT = Standard Penetration Test, 34.9mm I0 and
H H_L_-L.-LJ-LJ_ 8 se n SU;m:;dOE::pﬁts::one:amplermm -
| fl Mc = modifid Califomia Sampler, 50.8mm I and
__________J_I_J_ 63.5mm 0D split spoon sampler

ERERERRN Flp = piston Sampler, 76.2 mm 0D

o
=]

T
»
]

ispT 457 3 3 3 Ld

.-]-[.-[-r-—r-]-[--l— @BAG = Bulk Sample

ﬂ] SH = Sheiby Tube. 76 2mm OD, pushed

@
o

- medium shff

T
o
n

PLATE B-17




UTDOT Z00ISB1.GPJ 623000

(m)

Efevation

Boring: SB- 3-249
Sheet 2 of 3
SAMPLE DESCRIPTION
{ASTM D 2488/D 2487)

SAMPLE

® 5PT (NyJu

Graphlc Log

Type

Soil

Classification

uscs

AASHTO|

QO SPT (N
N, Blows per 0.15 m
{or interval shown)

G

1Greater than 50 Blows)

w
~

Sy kPa
torvane In Halics)
Dry Density,

Test Resuits *

kN/m 3
Molsture,

%
Liquid Limit
Plasticity
Index
% Passing

No, 200

Other Tests

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

k KLEINFELDER

Project No. 35-8163-05

|— 1265

Lean CLAY - medium siiff, wet, gray to dark gray, occasional silt seams
{continued)

- frequent silt and occasional fine sand fayers

SILT

Lean CLAY - stiff, wet, gray

- medium stiff

SILT with sand - stiff, wet, gray, fine-gramed sand

Paorly Graded SAND - kose, wet, gray

- dense, fine to medium-grained with trace of coarse-grained sand

SILT with sand - stiff, wet, gray, fine-grained sand

F 3 g S 8 ] 2 8 3 3
e ebev e by boer v bvera by e b ety et trreadaag

-
N
=1

-
N
]

130

n

] R
| B |
O]

R

2
o I

QT T

N
a

8 0y

L

N
w0
!

w
a

L]

w
iy}
P10

w
a
1

| e ER N |

PIIUTT]
v

. %‘

SPT

SPT

SPY

SPT

SPY

SPT

SPT

457

457

457

ML

A

cL

A6

ML

SP

A-1b

ML

A4

........

23 30

T

{-HH-

38

FIELD TEST BORING LOG
Boring: SB- 3-249
Sheet 2 of 3

C. Wleden

1724100

1728100

6002+229.597 1.90RT
O MAINLINE
Coordinates (m): N 106,308,251 E 15,522.950
Elevation (m): 1285.695

Total Depth Drilled (m):  43.1

Drill Contractor: Haz-tech

Driller: M. Corn

Rig Type: Longyear BK-81
Drilling Method: Mud Rotary

Hammer Type: Automatic

Fod Type: NW

Boring Diameter: 421 mm

Logged by:
Date Start:
Date Finrsh:
Station:
Line:

LEGEND/NOTES

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

Coordinstes are NAD '83

¥ = Observed Groundwater depth at time of drilling

Biows = Number of biows required to drive spiit spoon
sampler 150 mm or interval shown

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

M = See Key io Soil Logs for fist of abbreviations
and descnptions of tests
SAMPLE TYPE

[I SPT = Standard Penetration Test, 34.9mm 10 and
50.8mm OD spiit spoon sampler

l MC = Modified Calforria Sampler, 50.8mm ID and
§3.5mm OD split spoon sampler
Fe

= Prston Sampler, 76.2 mm OD
[sH = Sheby Tube, 76.2mm OD, pushed

BAG = Buik Sample

PLATE B-18




UTDOT Z0038B1GPJ §20/00

Bonng: SB- 3-249

Test Results *

Legacy Parkway - Preferred Alternative

e PLE = —
g Sreet3er? SAMPLE DESGRIPTION beptn | 2 S ST iE-ls |Ele 2o B 1-215 to 1-15/US 89 Interchange
SE (ASTM D 2488 2487) E1T o TE] coscitoaon I, stows peraase] Gemrmsney | S E S22 312 HES KLEINFELDER
w ® m S 3 SE {or interval shown) q?§ 2 Z |z Ela 2 2
27| uses {arswro ° g CIER 3 # 3 Project No. 35-8163-05
Poorty Graded SAND - dense, wet, gray, fine-grained - 457 SP | A1 | 7 12 27 bt
 12an = T FIELD TEST BORING LOG
- very dense ! : SPT | 457 15 32 40 X ] l T Borng: SB- 3-249
1 [---"-- -"I'--- Sheet 3 of 3
B - dense “‘O; o VEa 2 %5 % ]:__:_:__:I';:a.:- Logged by: C. Wiaden
Date Start 124100
- d . I Date Finish: 1126100
145 — 11TV Station: £002+229.597 1.90 RT
| - Line: D MAINLINE
7] a5 .i-Hl. -HH_ Cu:ruinatzs(m): N 106,906.251 E 15,522,950
. Elevation (m): 1285.695
L1240 50— Total Depth Oni :
. w | H-LJ-LTLJ-H- O Gortacor aztoch
7 Dnller: M.C
- 1 LI o
55 —| Drilling Mathod:
; = LT hammer Type:  Automatic
Y B A A S s R et Rod Type: NW
60.1 l I | I I l I ' Boring Diameter: 121 mm
= 160—
i T LEGEND/NOTES
= = Elevations based upon North Amencan Vertical D t
e t4-F4-H-F-H- o ses (avD 28) " oricatbetume
|— 1235 7 Coordinates ars NAD ‘83
51 'J'H'LJ'H'H' \4 2 Observed Groundwater depth at tme of dnlling
— 170; I l I [ l [ [ l Blows = Number of blows required to drve spiit spocn
- 52 T """"""" sampler 150 mm or interval shown
5 - TP USCS = Unified Sof Classification System
— 53 _{ ....... 15 AASHTO = American Association of Stata Highway and
| 175 — AEERERRR Transportation Officials
5 54 —] _]_l__]_l_ _H_l__]_ = f:::;y;;;o::;g;f:ﬁnohbbmaﬁons
- = A - SAMPLE TYPE
- 7 SPT = Standard Penetration Test, 34.9mm ID and
=P L R vl rrliviii
| 185 — i [ JJ Mc = Modified Califorma Sampler, 50.8mm ID and
20 R I S Y N LT EL L 63.5mm QD spiit spoon sampler
. T TRRRERN Plp = Piston Sampler, 762 mm 0D
B e e e I e A N A
% ] 58 NN [[\su = Shelby Tube, 76.2mm OD, pushed
w3 TV B - oo sange
L ] AN ERENN

PLATE B-18




UYTPOT Z003SB1 GPJ 6/30/00

Boring: SB- 3-250

Test Resuits *

Legacy Parkway - Preferred Alternative

Sheet 10f3 2 SAMPLE = o 0
.—§ - SAMPLE DESCRIPTION Depth E . ;::::3: e __%"..E s |E|z, 2e ; 1-215 to I-15/US 88 Interchange
fE (ASTM D 2488/D 2487) i o E_g Clase ion N, Blaws per 0.1 m|  (Greatar than 50 Blows) =3 H HE R 8a ',; m KLEINFELDER
i ft m|& Z | 8 (or interval shown) @ EJ > 2 EA- ; F £
2| uses [aaswro - ° 88 3 <] Project No. 35-8163-05
Flmsmwn-deru,slighnymm Tight 1o dark Brown, with SPT | 583 514 7 9|t o111, e
|| e 3, SEEERESNES FIELD TEST BORING LOG
Boring: - 3
5 ser| 308 o5 o o111 okl w | oo SB-3-250
8 Sifty CLAY - dense, wet, dark brown, with some roots and wood q 2 4 e o R R wgs Sheet 1 of 3
matera) - ARRRERRR
- g0~ d~—_ (..l | 1. v o« afexsrlrirs Logged by: M. Bostro
Clayey SAND - medium dense, wet, gray, fine-grained sand - SPT | 203 Imsc 1 A2% 3 1 33 751 I ' ] I | l I Datg Start: 1124;:1: "
: H‘H']’J'H'H' Date Finish: 1125/00
= ] Station: 60024Z77.848 6.92 RT
15— Line* D MAINLINE
Toan CLAY - very Soft, wet, ight gray, wih frequent very fine sand - 5 SPTI610——Ta5 12 ' 1 1}° 3-F-H-H-H- Co:rdina!u (my N108,939.326 E 15,558.438
T— seams : Elevation {m): 4286.011
T Total De; :
. o 2 ol AL o, o
-~ Driller: N. Young
- E] 7 - ._I-I__]_].__I__I_l__]_ Rig Type: Diedrich D-120 Truck
Orfling Method: ~ Hoflow-Stem A
- 25 — ' I I I ' I l I Hammer Type: A:hmaﬁc oo
| - very soft, gray and black coloring J - _J SPT | 610 0 0 1 1P l_ __________ Rod Type: AW
n HHHHT T Boring Diameter: 203 mm
3 . S
F - medium stiff, some fine sand layers 30— s SH | 508 TETTeTd 125| a9 | 42 | 19 c LEGEND/NOTES
m 4 sc Elevations based upon North American Vertical Datum of
r' - {-H4-F{-H1-H- 1988 (NAVD ‘88)
A ) — . Coordinates are NAD '83
| 1275 | - medium stff, with 150 mm sand tayer 38 3 _4 sPT | 610 6 2 2 20 | [I[].[L] v ""s ;’:sew Crouncatet dept atime of drling
: _J_Li_'_ _[J_l ' Blows -Numberofbbwsmc!undwdﬁvssPMspoon
B . 40— 12 ~ s sampler 150 mm aor interval shown
- very stff, with 0 35 m layer ot silty sand and frequent silty sand seams 3 SPT | 610 0 15 6 6 ] l l l Oin l | ' USCS = Unified Soll Classification System
= ! | { i {  keeeceedenaa--- AASHTO = Amencan Assoaation of Stats Highway and
_413 EERRARRE Transportation Officials v
| - medm stiff, mottled, with wood material, occasional very thin seams 45 1 14 SPT | 610 0 2 2 dfe . Ll pa- - = See Key to Soil Logs for list of abbreviations
of peat j ., r-l r r1 r 1 and descriptions of tests
= 50_3 15— F4-F{-F1{-F4-H- SAMPLE TYPE
- very soft SH | a86 Pl R ?)2W] 9B .fn L) sP7 = Standara Penetration Test, 34.9mm ID and
|— 1270 _'; 151 -’-LJ-L -U-H- sSG 50.8mm OD spiit spoon sampler
- MC = Modified Califomia Sampler, 50.8mm ID and
| 55: 17 o __I_‘I__I_l_ _'__l_l__l_ l ESDSMOD;;;;spoonnmpler =
] LT Pl = Pistan Sampier, 76 2 mm 0D
- - 18 - L e
Poorly Graded SAND - loose, wel, gray, with a trace of fines, 60— ser(stof a5 ]o o 5 7]ed ] [11] [Is# = snetsy Tube. 76.2mm oD, pushed
| thin layers of silty clay, sandy clay, and Clayey sit J e A
] 1 r1 r r'l | '] @ BAG = Bulk Sample
65 —| (L] L

PLATE B-20




UTDOT ZDOISBI.GPJ 8/20/00

Elevation
{m)

Bonng: SB- 3-250
Sheet 2 of 3
SAMPLE DESCRIPTION
(ASTM D 2488/D 2487)

SAMPLE

@ SPT (1)

Graphic Log

Type

Recovery|
{mm)

Sail
Classification

USCS | AASHTO

N, Blows per 0.15 m|
(or Interval shown)

OSPT

=l

(i)
{Grewzr than 50 Blows)

n
~

Sy kPa
farvana in itatical
Dry Density,

-
g
x
a
=X
@

kN/m
Moisture,

%
Liquid Limit

Plasticity
Index
% Passing

No.200_|

Other Tests

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

k KLEINFELDER
Project No. 35-8§163-05

|— 1265

Poorty Graded SAND - loose, wet, gray, with a trace of fines, frequent
thin layers of sitty clay, sandy clay, and clayey sikt (continued)

SILT with sand - medium sbiff, wet, olive gray, with very fine-grained
sand and clay seams

- stiff, 0.15 m poorly graded sand layer

Silty CLAY - very stff, wet, olive gray, 0.15 m poorly graded sand layer

Poorly Graded SAND - very loase, wet, gray, medium-grained

Silty SAND - very dense, wet, brownish-gray

SILT - very stlf, wet, graytsh-brown, with very fine-grained sand layers

Sitty SAND - dense, wet, browtush-gray

g 9 F 2 ] @ 3
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|
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FIELD TEST BORING LOG
SB- 3-250
2 of 3

Boring:
Sheet

M. Bostrom

1124100

1/25/00

6002+277.848 6.92RT
D MAINLINE
Coordinates (m): N 106,939.326 E 15,558.438
Elevation (m): 1286.011

Total Depth Drilled (m): 433

Drill C RC

Dnller. N. Young

Rig Type: Diedrich D-120 Truck
Drilling Method. Hollow-Stam Auger
Hammer Type. Automatic

Rod Type: AW

Boting Diameter: 203 mm

Logged by
Date Start:
Date Finish:
Station:
Line:

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 drnve spiit spoon
sampler 150 mm or intarval shown

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

. 2 Ses Key to Seil Logs for list of abbreviations
and descriptions of tests
SAMPLE TYPE

n SPT = Standard Penetration Test, 34.9mm ID and
50.8mm OD spit spoon sampler

M = Modified Calitarnia Sampler, 50.8mm (D and
63.5mm QD split spoon sampler
H P

= Piston Sampler, 76.2 mm OD
[ﬂ SH = Shelby Tube, 76.2mm OD, pushed

E BAG = Bulk Sample

PLATE B-21




UTDOT Z0038R1.GPJ 8/30/00

ing: SB- 3250 Test Resuits * Legacy Parkway - Preferred Alternative
- g:miiis - E’ SAMPLE ® SPT (NJ, . % Zalg £ z @ c{ § [-215 to I-15/US 89 interchange
S SAMPLE DESCRIPTION ep! o 3 - SPT (Nolo LE2Els 318 ¥w
fz MPLE DESCRIPTHK 4 v o - W—— & LY T £33 § JX KLEINFELDER
& vl moa| B e T ) e st o “H IR I = 3 Project No. 35-8163-05
o £l ~
i - Z €10 % 30 44 60) ¢t 11111,
Sy SAD e, L oSty (onde? . é SEERAAeIn) FIELD TEST BORING LOG
- 1245 138 ' VI st a0s 9 10 12 13 l | l.T i Boring:  SB- 3-250
Lean CLAY - very st wet, gray 1 a2 ol as -'-"I"-'-I-‘|-|"{- Sheet 3 of 3
i ] X
W . L] seT|s10 o 25 38 42 1. 1 e, Logged by: . Bostrom
- e ey e 1 1% W | R7d TN P s
i ] RRARRNR Swion | sunzezrraun €s2RT
“ 1111 r1r1 n: . X
- 145 1 tati .
g _ b4 1-F-H- :.‘,J:;dmams (m): mﬁwm E 15,558.433
3 % : { 1 Elevation (m): 1288.011 s
7 Total Depth Drilled (m): 43
150 L Dnt RC Explorat
[ 124 3 “7 + Driller: N, Young
. Rig Type: Diedrich D-120 Truek
REASARRN
Ses 00 oy ) Driling Method:  Hollow-Stem Atgar
- 185 — ! ‘ ‘ | | i ] ’ Hammer Type:  Automatic
Sad (| | 1 b {ono il Rod Type- AW
- j [P Boring Diameter 203 mm
- ] e TUTYTTr LEGEND/NOTES
: | Elevations based upon North Amencan Vertical Datum of
i e - o oo 20
j Coordinates are NAD '83
T 51 -J-LJ-L{-L-’-LJ- ¥ = Observed Groundwater depth at tme of drilling
- [ l | I { | ‘ Blows = Nusber of blows required o drive spiit spoon
170—:] 52 - _I ............. sampler 150 mm or Interval shown
. = - " I .ﬁ . s
r . - } l |_' l ] ' | ::scl-sn'0= ::?ﬁda?:ouaﬁm":fnstamhway and
™ n e N L e RN Transportation Officials
175: I ' , I l ' l l = See Key to Soil Logs for list of abbreviations
- 1 %7 "l'r]'“'r“"r"' and descriptions of tests
5 1503 o5 - SAMPLE TYPE
= Al SPT = Standard Penstration Test, 34 Smm 1D and
7 56 A UHM-H-H 50.8mm OD spit spoon sampler
e 185 I Mc = Modiied Caifomia Sampier, 50.8mm ID and
:] L _I..l-i_.-l__l_l._’_ 83.5mm OD spiit spoon sampler
B - i -| l ' I ] ] ' l E P = Piston Sampler, 76.2 mm OD
~ ‘90—] 58 — "l'["l'[" '”'l"l' [U SH = Shelby Tube, 76 2mm OD, pushed
- ] % THHHH' BAG = Bulk Sample
‘95] 1 |t [

PLATE B-22




UTDOT 20035B1.GPJ $/30/00

Banng: S8 4251 2 SAMPLE Test Results * Legacy Parkway - Preferred Alternative
Sheet 1 0 e 3 = = ) ¥ ¥
s_ SAMPLE DESCRIPTION veptn | 3 _ _ bty cd5Je B2, g% £ 1-215 to I-15/US 89 Interchange
% E (ASTM D 2488/D 2487) < 2 | 8¢ cu;giﬁ;ﬁon N, Blows per 0.15 my  (Greater than 50 Blows) :'5 a8 2 2 = E B e : 5 k KLEINFELDER
w ft m |6 > | 8¢ {or intarval shown}| 4§ ] LR g
= | 8E&( g > ® =
@ | Uses jamsHro o 5 g &5 - o Project No. 35-8163-05
FILL. Lean Clay - moist, light to dark gray, with cobbles _ T Tl
N 3, L FIELD TEST BORING LOG
Tean CLAY - sof, we, ight gray 5 i CL | A6 ) Boring: SB- 4-251
B 4 N v LLHELEL Sheet 1 of 2
B — NERRRRNY
- — —y vt
10—] 3 _Ei sH | s10 TTT1TT T 20 |1s0] o fae] 1ajor| ot '519'5‘:’&"' fl'z:’“'w"‘"
Date Finsh: 1124100
B T - TP R Station: 54+663.358 0.41RT
1."73 T::{ .1 H r H H scé Line:n LP NB to 15 (I-215)
1280 | -very soft I R e VRl 00 - Coordinates (m): N 106,838.086 E 15,548.257
: L: Elevation (m): 1284.833
| . - color change to dark gray zoj . —L:‘ ’--I-LJ—LA—L-I-LJ- ;o;c?,:ﬂ;’:-]hd(z;_h::s
j i st ¢ l I I [ ‘ l I Driller: M. Com
- Silty CLAY - very soft, wet, light to dark gray, trace of fine-grained sand 4 07 x SPT} 457 |CL-ML) A6 o o 0 UL SR B _l - 44 | 17 Rig Type: Longyear BK-81
T Dning Method: Mud Rotary
] ] 25— — [ U (11 Hammer Type:  Automatic
- - very stiff, dark gray. with fine-grained sand 4 s —1A\| SPT| 356 o 3 ¢ | _l ~ |_ _| _1I§ | _‘. _I _|_ _i _ Rod Type: NW
n — Boring Diameter: 121 mm
| ] — SR N
oo "{E; e lo e J M LEGEND/NOTES
L] Elevations based North American Vertical Datum of
i R ; “’—gl SFT 305 3 b - 1955‘:::':/0'55) e T e
Coordi NAD '83
- Lean CLAY - very soft, wet, gray, with trace af st 3 ? 1 _:i SPT cL AB 0 o 9o l!l! -L .l - L J -L .] _L J - i mat:a ;r:served Groundwater depth at tme of drlling
u — - I ‘ l | ! i I | Blows = Number of biows required to drive split spoon
J12—— ' ! | { Tttty sampler 150 mm or interval shown
- medium stiff, with siit seams, 150 mm layer of silty sand 407 EE SPT 3 5 1 SEERRERR USCS = Unified Soil Classification System
= q 13 ﬂ .............. AASHTO = Amencan Association of State Highway and
_ EL | ] ' ] I | ‘ Transportation Officials
- R S plo T = See Key to Soil Logs for list of abbrevrations
- very soft ] L':i sPT | 203 2 1 0 r T and descrptions oftests
L 1270 2 L-Fd-F{-H-H- SAMPLE TYPE
- stiff, marst, gray, with silt and fine-grained sand searns 5°j F SPT o 4 3 LL) ﬂ SPT = Standarg Penetration Test, 34 9mm ID and
- 118 i - -J‘I-«L]- ~|-J-LJ- 50 8mm OD split spoon sampler
- —1 , ' , ' l l l I MC = Modified Calfornia Sampter, §0.8mm 1D and
B 55?1 17 —5 ....... ] ,-.__.l_ 63.5mm OD spit spoon sampier
i = — IRRERRR PlP = Piston Sampler, 76.2 mm 0D
Jeel I ! { {  heeeeaodee-ao-- B
Poorty Graded SAND with sift - very soft, wet, gray, fine-graned Eut K¢ P | 610 ’—S_Pﬁll A-24 ’> I ‘ ' ' l I l I s ﬂ] SH = Shelby Tube, 76 2mm OD, pusted
] H'HFHH Bl ma6 = Buk sampie
1265 55 — | 1 [}

PLATE B-23




UTDOT Z003SB1.GPJ 8/30/00

Test Results * Legacy Parkway - Preferred Alternative

Bonng: SB- 4-251

g | SeeTdr L escmPTION - g SAMPLE oSPTiMg T ls 12> |2 2 1-215 to I-15/US 89 Interchange
e 2 = a 5 10 xXm © @
'§E (ASTM D 2433/D 2437) .é g gE Clmsi;l,ilation N.B.Iovnparo.15m0(sgu(t‘1.m-nsna‘m) g;'; E AEE‘é & é é E E’E ; k KLEINFELDER
2 7 m | & = E‘E' R P (or interval shown) R . si @ 3 z = gl s .g Project No. 35-8163-05
Poorly Graded SAND with silt - very soft, wet, gray, fine-grained n (B! B
| (continved) 1,1 -J-H-LJ-U-H- FIELD TEST BORING LOG
[ SILT - stff, wet, gray, with fine-grained sand and clay seams 70: %k SPT|457| ML | A4 | 4 6 6 ' Hzl l I ' I Boring:  SB- 4-251
_ j 22 - / --------------- Sheet 2 of 2
. RERRRARE
i 75 25 | 77,1 T I (R S R Logged by: C. Wiedan
] J/ FELTEENE] DasSat 12200
- - 24 4 *1-”-f"”'”‘ Station. ) 54+663.358 041 RT
. - 80— - Line: LP NB to |15 (1-215)
[— 1260 Lean CLAY - wet. gray. wih sik and organics A _:E PLO L] As | ‘H’ 1 ~ }_ ] 'l’ _{ _ }_ {_ Coordinates {m): N 106,888.086 E 15,546.287
_{ — P ] Elevation (m): 1284.833
i 1 Total Depth Drilled (m): ~ 37.5
F 85 26 Bl P |610 - SNRE RS gg 127 41 | 47| 22 | o8 s?c; grr::_onnactor. :l:::h:h
. = i S A2 g om
B Siky SAND - wet, gray, fine grained ] B . | 1] l_ _|_ _[_I_ _, Rig Type: Longysar BK-81
- 27 ity i Driling Method.  Mud Rotary
- danse 0] A sPT 10 20 30 NERERRREY ::";";TYW :;‘v"’"‘"“
ﬂ 2%~ -H-|_H [ H Bedng Diameter. 424 mm
i~ Tean CLAY - SUF, wel, gray (o ove-gray 85 29 SPT e A5 |4 6 6 1T 1TITT LEGEND/NOTES
| Elevations based upon North American Vertical Datum of
|_ 1255 :‘ 30 “1'}""}'"}"}'}"" 1988 (NAVD '88)

_.
8
l

Ceordinates ara NAD '83
"]'L'I'L"L']'L']' ¥ = Observed Groundwater depth at time of drilling

l ' I l l I I ’ Blows = Number of blows required to drive split spoon
"""""""" sampler 150 mm or interval shown

{
|
w
«Q

]

NSNS NNN

B “755 32 ; p | 508 19 | 155| 26 84 c )
e N ik e N
r-l_”-’"-lul-l--l‘ Transportation Officials
| 1o E SPT 10 19 27 N . = Ses Kay to Soil Logs for st of abbreviations
. 34 — ‘1 r'l H l"l r] and descnptions of tests
1250 s 7 N R ARRRL AR EAMPLETYPE
SPT = Standard Penetration Test, 34.9mm iD and
B : /) P -! -L -l - L 1 -L -l -L -! - 50.;m:n O;:::‘:spoonasamplermm .
. / C = Modifi i , 50.
- = A o waz L] B ™
s v . é 17 15 12 ]'lsl T Flp = Piston Sampler, 76.2mm 0D
| mem ean clay layer ] ____"_____I_-" [[l
3 l I I l ' l I SH = Shelby Tube, 76.2mm OD, pushed
- 394 L]HFHH @BAG = Bulk Sample
— 1245 130-] [ i

PLATE B-24




UTDOT 200158t GPJ 610/00

Elevation
(m)

Bonng: SB- 4252
Sheet 10f 2
SAMPLE DESCRIFTION
(ASTM D 2488/D 2487)

Depth

SAMPLE

Ed
3

Graphlc Log

[~ 1285

}— 1280

— 1275

T T

— 1270

FiLL: Sity GRAVEL - medium dense, maist, dark brown to gray, with

occasional 150 mm silt layers

- dark brown to brown

- wet

Clayey SAND - loose, wet, gray, with frequent clay layers
approxsimately 150 mm thick

- very loase

Lean CLAY - medium stff, wet, gray, with frequent sit seams and
layers varying from 10 to 150 mm

- hard

- very stiff

- stiff, ight brown mottling, silt layers up to 200 mm thick

- medium shff, dark gray motthng

- stiff

Sandy SILT - sbff, wet, gray
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Recovery|
(mm)

Soil

Classification

N, Blows per 0,15 ™
)

® SPT (N,)o
C1 SPT (N,

uscs

AASHTO

{or intarval sh

Ju
{Gresiar than £0 Blows)

0
< ~

§0

Sy kPa
{orvane in ltalics]
Dry Denslty,

Test Results *

kN/m?

Moisture,
%
Liquid Limit

Plasticity
Index
% Passing

No. 200

Other Tests

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

k KLEINFELDER

&

305

152

508

508

457

610

406

sC

A26

cL

ML

A4

2

-

[™

»

PJ-H-H

+{-H-H
L

Pog v i 1

kel

RRANN

LH-

24

374

40 | 17

31 32| 14

Project No. 35-8163-05
FIELD TEST BORING LOG
Boring: SB- 4-252
Sheet 1 of 2

M. Hislop

1724100

125000

54+711.938 0.83 RT
: LP NB to I-15 (1-215)
Coordinates (m): N 108,321.417 E 15,581.574
Elevation (m): 1286.042

Totaf Depth Drilled (m):  38.7

Drill Contractor:  RC Drilling

Driller: M. Labenski

Rig Type: Dledrich D-120 ATV
Drilling Method: Hollow-Stem Auger
Hammer Type: Automatic

Rod Type: AW

Baring Oiameter. 152 mm

Logged by
Date Start:
Date Finish:
Station:
Line:

LEGEND/NOTES

Elevations based upon North Amencan Vertical Datum of
1988 (NAVD ‘88)

Coordinates are NAD ‘83

¥ = Observed Groundwater depth at tme of dnlling

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 descripbions of tests

SAMPLE TYPE

§) 5PT = Standan Penetrstion Test, 34.9mm ID and
50 8mm QD spiit spoon sampier

! MC = Modified California Sampler, 50.8mm 10 and
63.5mm OD split spoon sampler
Bk

m SH = Shelby Tube, 76.2mm OD, pushed

= Piston Sampler, 76.2 mm OD

BAG = Bulk Sample
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UTDOT Z003581.GPJ 8/30/00

Boring: SB- 4-252 - Test Resuits * Legacy Parkway - Preferred Alternative
Sheet 20f2 g SAMPLE . = 2
s _ SAMPLE DESCRIPTION Depth ';_‘, = - ;::::j: ?"z s |2z, 2s & 1-215 to 1-15/US 89 interchange
$E {ASTM D 2488/D 2457) S 2 |%%F Classination N, Blows per 0,15 mj  (Graatsr than 80 Blows) 23E 23 g 3 P E l‘ KLEINFELDER
2 a | om 8] & |SE[ T | forintenval shawn] - > (2 | Zia e £ Project No. 35-8163-05
[ ~ [=] .
Sandy SILT - stiff, wet, gray {continued) i ’ ; °| ' T it
| 12 4 SERRRENNAN FIELD TEST BORING LOG
- stiff, light brown 0] v.7A] spT | 610 s 3 4 s {|]]]] Boring: SB- 4-252
B Lean CLAY - medium stff, wet, gray o dark gray ~ 22 A CL | A6 RN R Sheet 2 of 2
= NRRRERRR
- i T e
. Date Start: 1124100
- Date Finush: 1725/00
| w0 24 T '1"1'[’"”'["]' Shhnnm 544711938 0.83 RT
Siity SAND - wet, gray, with sif layers ] / SH | 559[ SM | A24 25 [174] 26 51 c Line: LP NB to k15 (I-215)
| i PP L*I‘H"' _H_H_ 57 §G Coordinates (m): . N 106,921.417 E 15,581.574
— T Elevation (m): 1286.042
- £ Total o ..
| 0] wt L o DO i
— Driller. M. Labenski
= 7 '_]_’__'_I‘__l__l_l__l_ R:;T;pe: Diedrich D-120 ATV
— o] n 7 Drifing Method:  Hollow-Stem Auger
- dense, with silt and clay layers 150 to 200 mm thick ] L/ SPT | 610 28 27 24 35 ) l l | l l ‘41 Hammer Type: Autnmatic
B dst-N | | | | heeeeaedeaaa- Rod Type: AW
] I I l l 1 l l I l Boring Diameter: 152 mm
- 3= 7oz 2 w[TTUTRETTT LEGEND/NOTES
? 30_- y 4 _{_‘_ B ‘i’J ‘|"+|’ { . Elevations b:s;adat:mr:,:o'x)mmmn Vertical Datum of
100— % Coordinates are NAD '83
— 1255 E‘ 31 '1 I J'I' - 'L - L J 'L 'I - g = QObserved Groundwater depth at tme of dniiing
j f [ I | l ' ' I I Blows = Number of blows required to drive split spaon
B Lean CLAY - medium stiff, wet, gray, with peat inclusions and siit 108 1 32 SPT | 610 CL A6 3 3 4 5@ "} TTT0C sampler 150 mm or interval shown
seamns ] AEEREREE USCS = nified Soil Glassification System
| ~ s L | | | peesa-eqes---n- AASHTO = Amencan Association of State Highway and
110 , ' I I ] ' l ’ Transportation Officials
Siity SAND - dense, wet, gray 1. SPT|610[ SM | A2 |8 18 28 45| | ®x = See Key to Sail Logs for list af abbreviations
~ 47 T and descriptions of tests
u Poorly Graded SAND wath gravel - dense, wel, gray s 'j * —1*};, spT 305 SF [ A3 |18 20 36 50 H'{'H_H-f"li > EAMPLE TYPE
n | SPT = Standard Penetration Test, 34.9mm ID and
| 1250 — 36 . -J-LJ—L -L-]-l—-l~ 50.:n:n0;::lit:::one:lmplermm -
120 T ERRESRN F uc = Modified Calffornia Sampler, 50.8mm ID and
B SILT - hard, wet, light brown 37 | SPT [ 457 ML A4 |12 19 26 49 11 _] n _331_1_ 1 63.5mm OD split spoon sampler
. LT Flp = Piston sampler, 76.2 mm 0D
T_ - with gravelly and silty sand layers up to 150 mm thick 125 . 38 sPT | 457 18 26 41 38 '[ -!- -' -i- 1 -l- -l -I- -|'D-45 m SH = Shelby Tube, 76.2mm OO, pushed
- 0: 39 L"-{1'r1_fd]_r]' @BAG = Bulk Sample
130—|
— [ L ]

PLATE B-28




Boring: RB-392

UTDOT ZODIRB.GPJ §/30/0

Legacy Parkway - Preferred Altemative

-]
g Sheet 1 of 2 SAMPLE DESCRIPTION bopn | 2 SAMPLE *SPTOU. H2.s |2z lod £ 1-215 to 1-15/US 89 Interchange
BE * 4 2 OSPT (NJw e EEHS J)5 s e
sE (ASTM D 24380 2487) £ 2 [E5| commemton b mlows purs1s oy (eimimssimomt (S HE 2 3 S EHES T m KLEINFELDER
w ft m | O > EE— (or Interval showr) ] § > = :u- [ e £
& | USCS [AAsHTO o ] a o Project No. 35-8163-05
FILL: Slity GRAVEL - very dense, moist to wet, brown, fine-grained - SPT [ 152 14 19 12 il ™
=i e N FIELD TEST BORING LOG
= T Boring: RB-392
3, v | 152 5 4 4 5 f‘l‘.H'["’“ Shest 1 of 2
loose 3 SPT| 0 6 5 3 5 |or l '
10— 3 ’- ------- Logged by: M. Bestrom
] P |60 Dale Start 2/29/00
Lean CLAY - medium siff, wet, gray, moftled rust-colored - sPT | 305 oL [ ATs 1 3 2 2 Igl | I = Date Finish: Y2100
) ~ 4 “T - Station, S4+787.955 1.05LT
- fraquent seams of fine to medium-grained sand 15:1 r1 r Lo L KB o b1 (-245)
- s MG | 810 o 'JH_.H. Coordinates (m): N 106,971.375 E 15,638.881
- very soft . SPT | 610 Blevation (m): 1288010
a .I I--I L Total Depth Drilled (m):  30.2
s F4-kA4- Oril C Layne Chri
m:] P |s10 Iy Driles: 3. Hudse
. sPT| 810 1 2 1 O_U._H Rig Type: Terramac
a7 Driting Mathod.  Mud Rotary
- soft, with fraquent seams of silt ta very fine-gramed sands 25 we |10 o o 17 | l Ll ::':y:em i;:'tv
4 g —fMcfen) | o 0 47 1] "8y :
. sPT| 810 12 1 2 LOH ! l Bonng Diameter: 433 mm
J . L
30— e o T LEGEND/NOTES
7 Elevations based upon North American Vertical Datum of
1 1e SPT | 305 5 9 3 3 H"H‘ 1888 (NAVD '88)
Silty SAND - medium dense, wet, gray, finegrained - SM | A4 Coordinatas are NAD 83
SILT - 6Uf, wet, grayish -brown 35; " MC |38 ML | A4 |6 6 7 5 _I_b,{'_]__ ¥ B o Grou I
SPT | 305 117 5 6 [ |' Blows = Number of blows required to drive spiit 8poon
- occasional seams of fine-grained sand 403 @22y | + r |  pe-ai-={ sampler 150 mm or nterval shawn
Lean CLAY - medium s, wet, ciive gray, intariayered with ssams of -] P |810f CL | A75 , | , | “ USCS = Unified Soil Classification System
st J ST | 610 4 2 3 3|eg .- MSHTO = :mdunmmnofswal'ﬁgmym
Clayey SILT - modium stiff, wel; dork gray . CLML] A+ | l ] | ransportation Officials
3 MC | 610 2 3 4 4 T;H_i_ . =:K~ybsﬂmuﬂm-
] SPT | 610 2 3 4 3| 'eg descriptans
1 J-H-H SAMPLE TYPE
Loan CLAY - medium stff, wet, Bius 50 P |610[ CL [ A7S LU o \/SPT = Standard Penetration Teat, 34.6mm (D and
: 16 FAd-f4- 50.8mm OD spiit spoon sampler
3 I Vc = Modied Cattomia Sampler, 50.8mm ID and
%57 spT| 610 4 T 5 4 _I_LLI__ . 63.5mm OD spik spodn sampler
- | ' ' | P = Pilston Sampler, 762 mm 0D
w3421 | 1 1 1  Fe-esa--d
SH = Sheby Tube, 76.2mm OD, pushed
87 SPT | 610 4 2 2 2 “.l [ Il helby
- toft, gray 4, i .
R T B = suk cut
65 —) NN

PLATE D-70




UTDOT Z00JAB.GPJ &3000

Boring: RB-352

Test Results *

Legacy Parkway - Preferred Altemnative

§

g

pborea by reg by dbani

c Sheet20f2 5 SAMPLE @5PT(N,)u HEA = o 2 I-215 to 1-15/US 89 Interchange
3= SAMPLE DESCRIPTION Depth | = b silE-lg |Elz B 3 g
gé {ASTM D 2488/D 2457) "':' 3 E‘E Clansihtation N,Bmmpuo.ﬁldo(%"“‘(:")-m“m) igéég* i:; Eg&: i k KLEINFELDER
w ft m|O I3 gg scs |ansro (or Intarval shown) _ o '3 é E = 5 A e g Project No. 35-6163.05
SILT - stiff, wet, gray to gray-brown 7 V P 1610) ML | A4 TTT 111111 -
1265 T a2 _jé NASREEENR FIELD TEST BORING LOG
B 70— Boing: RB-392
_ sm’sw 122214|||H”
[ - soft to medium stdf, black 1 22"/ --!"'-I-l-ll"l'('l' Sheet 2 of 2
= Baagza eplen] | | beseodeeaoa ) Logged by: M. Beatrom
i U HAIE e
3 24 4 I “r4-r1-H1r- Staior: S4+TET.9S5 1.051T
- modium stiff, wet, gray, interbedded with clay 80 g‘ spT [ 810 3 3 3 3 1-.“ NN Line: o ::4'::;1'.;17‘5"-251?5,335."1
| Y - - - - Coordin, m).
3 m 75— .l i“{ H l“l ("{ Elevation (m): 1288.010
o EERIINNY T I
—1260 [“T2an CLAY - st, wet, gray “5':1 26 "il P (sl eC A7 ~kd-k{-Fd-F4- 79 03] 7 | 45 | 22 [ grrlm; J.L"H:.:U
| 1z 4 I _|_|__I_|_ .I..U..l_ se Rig Type: Terramac
- w] P o 2w L] 4] bt Sy
Siity SAND - dense (o very danse, wet, gray-brown, fngrained :1 _4 7\ A N R U R R 4 _______ Haramer s
| 1" T B Darwir. 133
Tean CLAY - stff, wat, grean-gray, motfiad &an e Ry : L - LARNREREEE LEGEND/NOTES
] | sPT | 203 5 5 71 7 Elevations basad upon North American Vertical Datum of
- ] »~ AFIHHH- 505 QuAvD 38
100—] Coordinates ara NAD ‘83
— 1255 5 3 SR v -0 16 dopth st time of diing
— J[I_]_[JU_ Blows = Number of biows required to drive spik spoon
- 105:1 32 ~ sampler 150 mm or interval shown
] ARRRERER s, 1 UemeiCacudemtran
i w] ™ T T v o
34 - L R N . = See Koy to Soll Logs for list of abbreviations
i IRNNARNR oo s
- 115 35 -H4-F-H-H- SAMPLE TYPE
N SPT = Standant Penetration Tast, 34.9mm ID and
—1250 36 — *--I-I--l-l- -I-J-[--l- 50.8mm OD split spoon sampler
120 M = modified Catitomia Sampler, 50.8mm 1D and
b 37 . ._I.l__l-'_._l..l.l_.l_ 63.5mm OD spiit spoon sampler

A

[[]sn = Sheiby Tube, 76.2mm OD, pushed

= Piston Sampler, 76.2 mm Q0

Bleac = Buk sampie

PLATE D-m







Table 1

SUMMARY OF TEST DATA
PROJECT Legacy Parkway - Structure F-702 PROJECT NO. 200601-104
LOCATION LP1 over Jordan River FEATURE Foundations
- UNIFIED
HNOOLE G%ZELOTE/D ngﬁ‘[ﬁgN IJRYIN PLACE élo:!\rﬁfé:‘%gﬁ?'i ATTERBERG LIMITS MECHANICAL ANALYSIS CLAssYszfol!lEcl-a_';ION
' SURFACE (PER UNIT | MoISTURE {psf) nip | PLASTIC | PLASTITY | pencent | percent | PERCNT (AASHTO
WEGHT | 1 o o o GRAVEL | SAND | oS | Classification)
RSB-4-660 5-6.5 0 21.6 67 22 45 0 5 95 CH/ A-7-6(48)
15-16.5 59.0 68.3 562 37 27 10 0 0 100 ML / A-4(12)
25-26.5 21.8 NP 0 46 54 ML / A-4(0)
31-31.5 2 21.9 19 17 2 0 14 86 ML / A-4(0)
36-37.5 4 22.0 NP 0 53 | 47 | SM/A-4(0)
50-51.5 85.1 31.7 1749 40 19 21 0 0 100 CL /1 A-6(22)
60-61.5 16 26.5 NP 0 79 21 SM/A-2-4
70-71.5 79.2 36.5 2561 34 19 15 0 3 97 CL/A-6(15)
85-86.5 83.5 35.3 3267 67 25 42 0 1 99 CH/ A-7-6(48)
95-96.5 374 56 26 30 0 6 94 CH / A-7-5(32)
110-111.5 27 26.7 NP 3 4l 26 SM/A-2-4

NP=Nonplastic

RB&G ENGINEERING, INC. HA2006\100_LegacyPkwy General\104_Legacy Pkwy Bridge S4\LabTesting\LabSummary.0506.doc

Provo, Utah




Void Ratio (e)

2.00
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1.80 e
N
1.60 AN
' N
1.40 N\
RB&G
8P| EncINEERING
INC.
CONSOLIDATION TEST RESULTS

1.20

Figure No. _______ Boring No. __RSB-4-660

Surface Elev. Depth Interval__15'-16.5'

Moisture Content _68.3 7 Dry Unit wt.__59.0  ibs./fts

w__37 7 PL 27 2z p___10 ‘
1.00 N,

Project: Legacy Parkway - Structure F-7024

(I-215 Eastbound Over Jordan River)
Davis C ty, Utah
avis County, .\\
.80
0.01 0.1 1.0 10
Pressure

(tons/ft2?)




% Strain
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18
RB&G
8P| encINEERING
INC. \
CONSOLIDATION TEST RESULTS
24 \
Figure No. Boring No. __RSB-4-660 \
Surfoce Elev. _____ Depth Interval__15'-16.5' \
Moisture Content__68.3 7 Dry Unit wt.__59.0  s.sit N
30 w__37 v 27 7z om__10 1
Project: Legacy Parkway - Structure F-7024
(I-215 Eastbound Over Jordan River)
Davis County, Utah ‘\
]
I .
36
0.01 0.1 1.0 10
Pressure

(tons/ft2)




Provo., Utah

Davis County, Utah
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v ENGINEERING Depth:  15'-16.5' Legacy Parkway - Structure F-7024 Figure
INC. Load: 1.15 to 2.30 tons (I-216 Fastbound Over Jordan River)
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Dial reading (inches)
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TIME C IDATION
RB&G Hole no.: RSB-4-660 ONSOL
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INC. Load: 2.30 to 4.60 tons (I-215 FEastbound Over Jordan River)
Provo. Utah .
Davis County, Utah




Void Ratio (e)
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CONSOLIDATION TEST RESULTS
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Figure No. _____ Boring No. __RSB-4-660

Surface Elev. . Depth Interval__50'-51.5' _

Moisture Content__ 31.7 7 Dry Unit wt.__ 85.1  ps.sit

tw__40 219 zop__ 21 x
.50

Project: Legacy Parkway - Structure F-7024

(I-215 Eastbound Over Jordan River)
Davis County, Utah
.40
0.01 0.1 1.0 10

Pressure

(tons/ft?)




% Strain
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INC.
CONSOLIDATION TEST RESULTS

12

Fige No. ______ Boring No. __RSB-4-660 .\

Surface Elev. ___________ Depth Interval___50'=-51.5"'

Moisture Content__ 31.7 7 Dry unit wt.__ 85.1  ps./ft .\
5 w__ 40 x P19 2 p__21 7

Project: Legacy Parkway - Structure F-7024 ﬂ

(I-215 Eastbound Over Jordan River) W
Davis County, Utah
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Void Ratio (e)

RB&G
T e

CONSOLIDATION TEST RESULTS

Figwe No._____ Boring No. __ RSB~4-660

Surface Elev. __________  Depth Interval 70'-71.8"
Moisture Content___36.5 7 Dry Unit wt.__79.2  ps./f8

w__34 % PL 19 7z p__15

Project: Legacy Parkway - Structure F-7024
(I-215 Eastbound Over Jordan River)
Davis County, Utah
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CONSOLIDATION TEST RESULTS
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Figure No.____ Boring No. __RSB~4-660 \
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Moisture Content___36.5_ 7 Dry Unit wt.__79.2  pbs./f®
5 w34 Z P 19 z p__15 7

Project: Legacy Park - Struct F-7024
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Davis County, Utah
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Recommendations for LPILE and GROUP analyses.

Project: Legacy Parkway by: srj

Structure No: F-702A FAK No: 4 date: 6/19/2006

Description: Center Street over Legacy Parkway

Exist. Ground Surface Elev: 4211 ft Pile Type: Closed-End Pipe Pile
Est. Pile Tip Elev: 4103 ft Size: 16 inch O.D.
Pile Length Below Ground: 108 ft Water Table: Upper 5 feet

Soil Layers Max Unit Resistance

Thickness| Top Elev | Bottom Elev Soil Type (p-y model) Eff. Unit Wt.| Cohesion | Strain Factor) Friction Angle| p-y Modulus, k Side End
® | @ () pe oy (o) | (s) | e | (degrees) |  (pci (psi) (psi)
21 4211 4190 Soft Clay (Matlock) 0.022 1.4 0.02 0 25 1.4 0
16 4190 4174 Liquefiable Sand 0.028 0 0 0 20 2.0 0
39 4174 4135 Soft Clay (Matlock) 0.028 5.6 0.015 0 50 4.3 0
4 4135 4131 Sand (Reese) 0.030 0 0 34 60 14.4 0
28 4131 4103 Soft Clay (Matlock) 0.029 4.5 0.015 0 45 45 510

Other Considerations

Corrosion of Pipe Pile
Reduce Pipe pile wall thickness by 1/16 inch to account for corrosion.

Group Effects
Use P-Multipliers for pile groups as outlined in AASHTO LRFD 2006 Interim Section 10.7.2.4

Abutment Fill

For the length of the pile extending through the abutment fill:
For Effective Unit Weights use 0.072 pci (regular weight) or 0.046 pci {pumice)
Assume Friction Angle of 34 degrees for conventional fill, and 38 degrees for pumice. Consider reduced parameters for loading towards MSE wall face.
Use Subgrade Modulus k = 90 pci for fill above water table, with Max. Unit Side Resistance of 2 psi.

MSE Walls

For piles located less than 6B from MSE wall, use P-Muitiplier of 0.3 or less for the MSE fill layer when loading
is perpendicular to MSE wall face. MSE wall designer should be notified if MSE fill will be relied upon
for lateral pile resistance.

H:\2006\100_LegacyPkwy General\104_Legacy Pkwy Bridge S4\Pile Design\LPILE\LPILE_param_F-702.xls printed 6/22/2006



Legacy Parkway Project

Summary of Lateral Earth Pressure Recommendations

Recommended Soil Parameters

Total Unig| \nternal :
: - . Friction |Cohesion
Fill Description Weight Comments
(pcf) Angle (psf)
(degrees)

Sandy Gravel 150 38 0 Recommend 150 pcf and 38 degrees for loads, and 125 pcf
Silty Sand 125 34 0 and 34 degrees for resistance.*
Pumice 85 38 0 Recommend 85 pef for loads and 80 pcf for resistance.*

*Recommendations per Memo dated April 18, 2006

(1) Active Lateral Earth Force (yielding walls)
Py= O.SKAyH2 (triangular distribution)
K4 = 0.24 for Sandy Gravel and Pumice
0.28 for Silty Sand

In_the equations listed herein:

Y = effective unit weight of soil
H = height of wall

(2) Passive Lateral Earth Force (yielding walls)
Pp = 0.5KpyH? (triangular distribution)
K = 4.2 for Sandy Gravel and Pumice
3.5 for Silty Sand

(3) At-Rest Lateral Earth Force (non-yielding walls)
Po= O.SKoyH2 (triangular distribution)
Ko = 0.38 for Sandy Gravel and Pumice
0.44 for Silty Sand

(4) At-Rest Lateral Earth Force Modified for Compaction (non-yielding walls)
Use if activity of mechanical compaction equipment is anticipated within a distance
equal to half the wall height.
General Equations for walls less than about 8 feet high
Po* = 0.5KoyH’ (triangular distribution)
Ko* = 2.8 for Sandy Gravel and Pumice

Walls greater than 8 feet high should be considered on a case-by-case basis.
Pressures listed above may be reduced by limiting size of compaction equipment
permitted within a distance equal to half the wall height.

(5) Seismic Lateral Earth Forces (yielding walls)
Probabilistic Peak Ground Accelerations

General Bridge Site Location

From Mill Creek North

South of Mill Creek

10% PE in 50 Years
0.22g - 0.26g
0.26g - 0.30g

2% PE in 50 Years

0.60g - 0.63g
0.65g-0.73g

Equations by Okabe (1926) and Mononobe and Matsuo (1929), referenced in Kramer (1996)
Total Active Thrust
Pag = 0.5K ,pyYH
Kag = (see table below)
Dynamic Component
APpg = Ppg - P

P, has triangular distribution (resultant at H/3 above base of wall)
AP, acts at about 0.6H above base of wall (same direction as P,)




(5) Seismic Lateral Earth Forces (continued from previous page)

Total Passive Thrust
Ppg = 0.5KppyH?
Kpg = (see table below)

Dynamic Component
APpg = Pp - Ppg

Py has triangular distribution (resultant at H/3 above base of wall)
AP acts at about 0.6H above base of wall (opposite Pp)

Dynamic Earth Pressure Coefficients (for minimal wall displacement*)

Friction Peak Ground Acceleration
Case
Angle 0.25 0.30 0.63 0.73
Active 38 0.35 0.38 0.65 0.77
(Kag) 34 0.41 0.44 0.75 0.92
Passive 38 3.77 3.68 3.01 2.76
(Keg) 34 3.14 3.05 2.39 2.11

* Assumes k;, = 0.8PGHA. See memo dated April 18, 2006

Dynamic Earth Pressure Coefficients (for wall displacement up to 10A inches™)

Case Friction Peak Ground Acceleration
Angle 0.25 0.30 0.63 0.73
Active 38 0.31 0.32 0.44 0.49
(Kag) 34 0.36 0.37 0.51 0.56
Passive 38 3.94 3.89 3.51 3.38
(Kpe) 34 3.29 3.24 2.89 2.77

** Assumes k;, = 0.5PGHA. See memo dated April 18, 2006

(6) Seismic Lateral Earth Pressures (non-yielding walls)
Equations by Wood (1973), referenced in Kramer (1996)

Dynamic Thrust
AP, = ahyH2
a,= Peak Ground Acceleration Coefficient (PGA/g)

Dynamic Overturning Moment
AM,, = 0.53a,yH’

Point of Application of Dynamic Thrust
he = AM,q/APeq
= 0.53H
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: RB&G Ehgiheerihg,' Inc.

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 fill
material are as follows:

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

o 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 1ange 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
¢ 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\nitial Recommendations\General_Memo1.doc



Okabe coefficients Kag and Kpe. AASHTO LRFD A11.1.1.2 states that a k;, value equal to %
the PHGA is adequate for most design purposes, provided that allowance is made for an
outward displacement of the abutment of up to 10A inches (see page 11-88), where A is the
maximum acceleration coefficient (PHGA). Mononobe-Okabe coefficients for the 50%
reduction are summarized below, and may be used if allowance is made for the
corresponding displacement.

Friction | Peak Ground Acceleration Coefficient
Case
Angle 0.25 0.30 0.63 0.73
Active 38 0.31 0.32 0.44 0.49
(Kag) 34 0.36 0.37 0.51 0.56
Passive 38 3.94 3.89 3.51 3.38
_(er) 34 3.29 3.24 2.89 2.77

if displacement must be minimized, we recommend that the factors shown in the initial merno
(04/17/06) be used.

it should be noted that the Mononobe-Okabe factors provided to date neglect vertical
acceleration. Seed and Whitman (1970) concluded that vertical accelerations can be ignored
when the Mononobe-Okabe analysis is used to estimate Py for typical wall design (see
Kramer, 1996). It is estimated that positive vertical accelerations, if considered, may increase
the Seismic Active Thrust coefficient (Kag) by as much as 30%. If desired, the coefficients on
the table above can be refined to consider vertical acceleration once Peak Vertical Ground
Accelerations have been determined (see Response No. 7 below).

5) We can evaluate the potential pile capacities at different depths and provide results along
with uplift. It is assumed that the request of estimated pile tip elevations for compression
resistance of 70, 100, and 120 tons applies only to the Pedestrian Bridge over Legacy
Parkway (P-21). At any bridge we can evaluate the potential for providing a specific
resistance per pile if we are provided with the desired resistance values (see also Response
No. 6 below). The given extreme event capacities assume a resistance factor of 1.0, and are
reduced for potential liquefaction.

6) It is possible to consider pile diameters larger than 16", although driven piles with
diameters/widths greater than 16" are somewhat rare locally and local pile driving capabilities
may be limited. Also, it is our understanding that a consistent pile section is preferred for the
project to limit potential errors and confusion (primarily during construction). Is increased axial
resistance the only reason for considering larger diameter piles? We would like to know the
specific purpose for considering other diameters (such as target resistance values), as it
would be inefficient to estimate capacities for an unlimited range of diameters, toe elevations,
etc.

7) Kleinfelder is working on site-specific response spectra for 1250 West and State Street. It is
our understanding that this data will be used to develop general response spectra (including
vertical accelerations) for use at all bridge sites.

8) It was agreed at a previous meeting that the structural firms would perform the LPILE
analysis using soil parameters provided by the geotechnical engineer. We recommend that p-

® Page 2 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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