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LEGACY PARKWAY

UTAH DEPARTMENT OF TRANSPORTATION
SP-0067(5)0

GEOTECHNICAL INVESTIGATION REPORT FOR STRUCTURES
Structure C-943 — Multi-Use Trail over City Canal

Structure C-946 — Trail over Rick's Creek
Structure C-947 — Trail over Steed/Davis Creek

1.0 GENERAL

This report presents the results of geotechnical investigations and provides foundation
recommendations for the following prefabricated bridge structures located within the Legacy

Parkway project:

e Structure C-943 — Multi-Use Trail over City Canal
e Structure C-946 — Trail over Rick’s Creek
e Structure C-947 — Trail over Steed/Davis Creek

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

problems.

1.1 PROJECT DESCRIPTION

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

1.1.1 General

Bridge structures do not presently exist at the three prefabricated pedestrian
bridge sites, which are all located in Davis County. The City Canal (C-943) site is
located approximately 600 feet north of the existing I-215 / Redwood Road
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intersection in the city of North Salt Lake. This structure will be located in
Segment 1 of the project, which extends from the project’s southerly limits to
north of the 500 South interchange in the West Bountiful area.

The other two bridges are located in Segment 2 of the project, which begins at the
northerly limit of Segment 1 on the south, and extends north to about LP SB
Station 3610+00 (LP NB Station 2610+00), about 1800 feet south of Glover’s
Lane in Farmington. The Rick’s Creek (C-946) site is about 500 feet west of I-15
in Centerville, near LP SB Station 35404-00. The Steed/Davis Creek structure will
also be located approximately 500 feet west of I-15, near LP SB Station 3595+00
in Farmington.

1.1.2 Proposed Improvements

The proposed prefabricated steel bridge structures will be installed to allow
pedestrians and other light traffic to cross minor waterways encountered along the
multi-use trail. It is our understanding that the pedestrian bridges will each be
single-span structures with span lengths ranging from about 30 to 55 feet.
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. The
City Canal trail bridge site is located in Segment 1, while the Rick’s Creek and
Steed/Davis Creek sites are located in Segments 3 and 4, respectively, of the Design-
Build project area.

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

Bridge facilities do not presently exist at any of the three prefabricated bridge sites. City Canal,
Rick’s Creek, and Steed/Davis Creek all flow roughly east to west at the proposed trail crossings,
where the pedestrian bridges are expected to be oriented in a north-south direction. The existing
canals and creeks are unlined at the bridge sites.

The existing I-215 West/Southbound on-ramp is located about 150 feet south of the City Canal
site, while Redwood Road is located about 300 feet east of the site. The nearest building is on the
east side of Redwood Road, approximately 500 east of the City Canal bridge site. It is our
understanding that the C-943 site is in an archaeologically sensitive area.

The Rick’s Creek and Steed/Davis Creek sites are both within 500 feet of I-15 and the UPRR
tracks the run between I-15 and the Legacy Parkway right-of-way. The nearest observed
buildings are between 700 and 900 feet east of the trail bridge sites, on the east side of I-15.

Various utility lines exist throughout the project area, including the overhead power lines and
buried utilities such as gas, oil, power, and communications lines.
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4.0

FINDINGS
4.1 EXISTING SITE CONDITIONS

The topography is relatively flat throughout Segments 1 and 2, 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.

Each of the bridge sites is relatively flat, with the canal/creeks cutting several feet below
the surrounding ground surface. The height of the bridges above the bottom of the
canal/creek beds is expected to be less than about 8 feet. Significant quantities of new fill
have been placed in the Parkway’s south interchange area, located within about 1,000
feet south and west of the City Canal bridge site. Construction of a UTA rail line between
I-15 and the UPRR tracks (about 500 feet east of the Rick’s Creek and Steed/Davis Creek
sites) was also underway at the time of this investigation.

Vegetation at all three sites consists primarily of weeds and wild grasses. Willow bushes
were observed along the banks of City Canal. A few trees lined the banks of Rick’s
Creek, while the area surrounding Steed-Davis Creek west of I-15 was relatively thickly

forested at the time of the site visits and subsurface investigations (Spring and Summer
2006).

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 (including City Canal, Rick’s
Creek, and Steed/Davis Creek) 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.
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4.3 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
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).
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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
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.

Davis (1983) shows the surficial geology of the City Canal site to consist of floodplain
and delta complex deposits associated with the Jordan River (see Figure 2a). Deeper
deposits are likely Provo Formation and younger lake bottom sediments, shown mapped
less than a mile east of the site. These lake bottom sediments are mapped over much of
the Legacy Parkway alignment, including the Rick’s and Steed/Davis Creek sites. Salt
Flat deposits from Farmington Bay of the Great Salt Lake are also mapped within about
Y. mile west of the Parkway in this area.

Figure 2b shows the City Canal site to lie within lacustrine clay and silt surficial deposits
mapped by Personius and Scott (1992), with lateral spread deposits mapped within a few
hundred feet west of the site. The surficial deposits at the Rick’s and Steed/Davis Creek
sites are likely either lacustrine clay and silt from the Bonneville lake cycle, or younger
(Post-Bonneville) lacustrine and marsh deposits, according to a 1993 map by Nelson and
Personius (see Figure 2c¢).

Figure 2d shows landslide deposits mapped by Harty and Lowe (1992) in the North Salt
Lake area. The authors of the map noted that they were unable to confirm that the North
Salt Lake features are landslides; however, based on surface evidence and geologic
evidence provided by others, the deposits are believed to be liquefaction-induced
landslides. The deposits labeled Qmq; on Figure 2c¢ are believed to predate the Gilbert
shoreline (about 10,000 years ago). It will be noted that the City Canal bridge site is
likely located within artificial fill underlain by older Holocene fine-grained lacustrine
deposits, consisting primarily of interbedded clay, silt, and fine sand deposited in the
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Great Salt Lake. Liquefaction-induced landslide deposits from the Lake Bonneville
Regressive Phase to early Great Salt Lake period (Qmq;) are mapped within a few
hundred feet west and north of the site.

Figure 2e shows portions of the Farmington Siding Landslide Complex, also mapped by
Harty and Lowe (1992). The liquefaction-induced landslide deposits on this map are
scattered throughout the area west of Farmington; however, they do not appear to
encroach upon the Steed-Davis Creek bridge site, which is mapped as Holocene fine-
grained lacustrine soils.

44 GEOLOGIC HAZARDS

Geologic hazards identified within the Legacy Parkway project area include ground
shaking, liquefaction-induced lateral spreading and landslides, and subsidence during a
moderate to large seismic event on the Salt Lake or Weber segments of the WFZ. Large
seismic events on one of the other surrounding less studied faults such as the Great Salt
Lake fault may also trigger these hazards.

Due to the close proximity of the Parkway to the Great Salt Lake, tilting of the lake
during tectonic subsidence will shift the lake toward the east. This subsidence will cause
a rise in already high ground-water tables and cause the lake to inundate toward the east.
Subsidence and tilting will be greatest nearest the fault and will taper off away from the
fault toward the west. Studies by Keaton (1987), and Chang and Smith (1998) have
compared the 7.5 magnitude earthquake at Hebgen Lake, Montana in 1959 to a maximum
credible earthquake along the Wasatch Front. Keaton’s study shows the area near the
most eastern extent of Farmington Bay to have the greatest potential for flooding. It
should be noted that the magnitude of this hazard is directly related to the level of the
lake and the location and magnitude of the earthquake. Ground shaking from surrounding
faults or rupture of the Great Salt Lake fault beneath the lake also has the potential to
generate wave hazards 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 Pedestrian Trail bridge site is provided in Section
5.0.
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4.5 SOIL MATERIALS

Borings at the three sites encountered primarily lean clay, silt, and fat clay with
interbedded sand layers. In general, the stiffness of the cohesive soils and the frequency
of moderately dense sand layers were found to increase with depth below the ground

surface. Soil conditions at each site 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 Oquirth
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. The depth to groundwater was measured at each boring
location as indicated on the boring logs and was within about 1 to 4 feet of the ground
surface at the Pedestrian Trail bridge site at the time of drilling (March-April 2006).
Fluctuations of a few feet can be expected due to typical seasonal variations. At some
locations within Segment I, the existing ground is covered by water during at least part of
the year, creating difficult access conditions. Artesian conditions were encountered in the
lower confined aquifers at some locations.

4.7 POTENTIALLY HAZARDOUS MATERIALS

Some evidence of methane gas was noted at a depth of about 115 feet in a boring at the
Steed/Davis Creek trail bridge site. With the exception of this methane gas, potentially
hazardous materials were not noted during the field investigation. All soil samples were
re-examined in the laboratory and no odors indicative of contamination were 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 faults are the Salt Lake City Segment and
the Weber Segment of the Wasatch Fault Zone (WFZ). The Salt Lake City segment is capable of
generating a magnitude 7.2 earthquake. The Weber Segment of the WFZ is capable of generating
a magnitude 7.4 earthquake. The West Valley Fault Zone is located about 3.1 miles south of the
City Canal 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
5.1.1 MCEER Site Class

At the City Canal bridge site (Boring RB-389), tests performed on soil samples in
the upper 30 feet indicate that the average undrained shear strength is
substantially less than 1,000 psf. Shear strength tests were not performed on
samples below 30 feet. The sample descriptions, along with testing of deeper
samples from other borings in the general area, suggest that the average shear
strength in the upper 100 feet may exceed 1000 psf. Based on these observations,
the appropriate MCEER site class would be either D or E. We recommend that
the site class resulting in the more conservative design be used for seismic design
at this site, unless a boring is drilled at one of the bridge abutments with strength
testing performed to determine the site class.

At Rick’s Creek, tests performed on soil samples obtained from Boring RSB-X5-
652 indicate that the average undrained shear strength in the upper 86.5 feet is
less than 1,000 psf, corresponding to MCEER Site Class E.

At the Steed/Davis Creek bridge site, tests performed on soil samples obtained
from Boring RSB-X6-653 indicate that the average undrained shear strength in
the upper 100 feet is substantially less than 1,000 psf, and the site is therefore
categorized as MCEER Site Class E.

5.1.2 Ground Acceleration Values

The City Canal (C-943) site is located at latitude 40.836° North and longitude
111.936° West, which is approximately 1.0 miles west of the Salt Lake City
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Segment, and about 2.3 miles southwest of the Weber Segment of the WFZ.
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 30.01 72.88
0.2 sec SA 69.78 170.99
1.0 sec SA 24.50 71.88

The Rick’s Creek (C-946) site is located at latitude 40.943° North and longitude
111.893° West, approximately 0.8 miles west of the Weber Segment, and about
6.2 miles northwest of the Salt Lake City Segment of the WFZ. 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 23.35 61.28
0.2 sec SA 55.95 143.84
1.0 sec SA 19.28 59.61

The Steed/Davis Creek (C-947) site is located at latitude 40.958° North and
longitude 111.893° West, approximately 0.9 miles west of the Weber Segment,
and about 7.1 miles northwest of the Salt Lake City Segment of the WFZ. 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 22.61 60.49
0.2 sec SA 54.33 141.57
1.0 sec SA 18.80 58.67

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 the softer overburden soils existing
in the Legacy Parkway area.

As part of the current Legacy Parkway project, Kleinfelder, Inc. developed site
specific horizontal and vertical acceleration response spectra for the 1250 West

RB&G ENGINEERING, INC. H:\2006\100_LegacyPkwy General\Final Reports\Prefab Ped Bridges\Report_C943,C946,C947.0906.doc
Provo, Utah Page 11



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 at other sites on the project.

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 also applied in the
analyses.

City Canal Site (C-943)

An assessment of the boring log for Boring RB-389 shows that a loose silty sand layer
between depths of about 26.5 to 29.5 feet would likely liquefy during the seismic event
having a 2 percent probability of exceedance in 50 years (PGA = 0.73g). The same layer
was found to be liquefiable for the event having a 10% probability of exceedance in 50
years (PGA = 0.30g). Liquefaction of this three-foot layer may cause ground settlement
estimated to be in the order of 0.8 inches. The clayey sand layer between 75 and 79 feet
also presents the potential for an estimated additional 0.6 inches of liquefaction
settlement; however, it should be noted that estimates of liquefaction potential and related
settlement become less certain with depth. The (N))¢ blow counts in the silty sand layer
between 26.5 and 29.5 feet were less than 15, indicating potential for lateral spread.

Rick’s Creek Site (C-946)

An evaluation of borings in the vicinity of the C-946 site indicates that several soil layers
may liquefy during the seismic event having a 2 percent probability of exceedance in 50
years (PGA = 0.61g). The same layers were found to be liquefiable for the event having a
10% probability of exceedance in 50 years (PGA = 0.23g). Layer thicknesses and
potential liquefaction-induced settlement corresponding to volumetric strain are
summarized below.

Thickness of Liquefiable Layers (ft) | Calculated Liquefaction Settlement (in)

Boring No. Within Depth Within Upper 50 Within Depth Within Upper 50
Investigated Feet Investigated Feet
RSB-X5-652 5.5 5.5 1.2 1.2

RB&G ENGINEERING, INC.
Provo, Utah
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The liquefiable soils in Boring RSB-X5-652 were primarily encountered between about
29 to 39 feet. Boring RB-412 also identified some loose sand deposits, primarily between
depths of about 17 to 26 feet. Some (N )¢p blow counts in the liquefiable layers were less
than or equal than 15, indicating potential for lateral spread.

Steed/Davis Creek Site (C-947)

An evaluation of borings near the C-947 site suggests that several soil layers may liquefy
during the seismic event having a 2 percent probability of exceedance in 50 years (PGA =
0.6g). The same layers were found to be liquefiable for the event having a 10%
probability of exceedance in 50 years (PGA = 0.23g). Layer thicknesses and potential
liquefaction-induced settlement corresponding to volumetric strain are summarized

below.
Thickness of Liquefiable Layers (ft) Calculated Liquefaction Settlement (in)
Boring No. Within Depth Within Upper 50 Within Depth Within Upper 50
Investigated Feet Investigated Feet
RSB-X65-653 7.5 7.5 2.6 2.6

The primary liquefiable zones in Boring RSB-X6-653 were encountered between depths
of about 17 and 21 feet and between about 31 and 35 feet. The (N;)sp blow counts in
these layers were less than 15, indicating potential for lateral spread. Borings RB-417 and
RB-718 were located within about 500 feet south and north of the site, respectively.
These borings also identified some loose sand deposits, primarily between depths of
about 15 to 30 feet.

Based on the information available, some potential for lateral spreading may exist at each
of the prefabricated pedestrian bridge sites; however, it is not anticipated that further
lateral spread investigation or subgrade mitigation will be desired for these structures,
due to the non-critical nature of the trail bridges.

RB&G ENGINEERING, INC.
Provo, Utah
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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 by RB&G Engineering 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 Rick’s Creek and Steed/Davis Creek sites were numbered “X5” and “X6”,
respectively. These bridge numbers were arbitrarily assigned because neither site was
assigned a number in the Design-Build project.

Kleinfelder, Inc. performed roadway borings near several of the sites discussed herein,
and copies of applicable boring logs are also included in Appendix B. Roadway borings
performed by Kleinfelder are labeled with the prefix “RB”. Due to archaeological
restrictions, a subsurface investigation at the City Canal site was not permitted in 2006.
For the purposes of this report, subsurface data for the City Canal trail bridge has been
estimated based on borings performed previously by Kleinfelder in the vicinity of the
site.

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
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overburden and hammer energy, provides a good indication of the in-place density of
sandy material; however, it only provides an indication of the relative stiffness of
cohesive material, since the penetration resistance of materials of this type is a function
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 the pedestrian trail bridge structures at the City Canal,
Rick’s Creek, and Steed/Davis Creek sites will be single-span prefabricated steel
structures designed primarily to support pedestrian and bicycle loadings.
Approximate foundation loads and structure dimensions are summarized on the
table below:

Structure Number C-943 C-946 C-947

Location City Canal Rick's Creek Steed/Davis Creek
Span Length (ft) 50 41 33
Width (ft) 13.5 13.5 13.5

Strength | Abutment Load (kip) 186 107 96

Service | Abutment Dead Load (kip) 110 54 53

Service | Abutment Live Load (kip) 26 23 17

7.1.2 Subsurface Conditions

Boring RB-389, completed about 80 feet south of the City Canal bridge site by
Kleinfelder in February 2000, encountered medium-stiff to stiff silt and clay in
the upper 11 feet, followed by soft clay with interbedded loose sand layers up to 3
feet thick from about 11 to 30 feet. Below 30 feet, the boring log shows stiff
sandy lean clay to 35 feet, then dense silty sand to 41 feet, followed by stiff to
hard clay and silt to about 75 feet. Medium-dense clayey sand was identified from
75 to 79 feet, followed by very dense silty sand from about 79 to 94 feet. The
boring terminated after continuing through about 5 feet of very stiff lean clay
from 94 to 99 feet. Liquid limits of the clay in the upper 35 feet ranged from 37
to 45, with plasticity indices between 14 and 21.

Boring RSB-X5-652 was drilled near the southeast corner of the proposed Rick’s
Creek Trail bridge location. The subsurface profile encountered in the boring
consisted of firm to stiff layers of clay and silt in the upper 10 to 15 feet,
underlain by softer clay and silt with interbedded sand layers to about 70 feet.
Between 75 and 86.5 feet, Boring RSB-X5-652 encountered stiffer clay deposits
with some interbedded silt and sand layers. The soil samples classifying as lean
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clay had liquid limits between 32 and 47 and plasticity indices between 12 and 27.
The liquid limit of the fat clay samples ranged from 50 to 65, and the plasticity
index varied from 28 to 41. The tested sand layers between depths of 35 and 40
feet were relatively clean, with 4 to 10 percent passing the No. 200 sieve.

At the Steed/Davis Creek bridge site, the subsurface profile generally consisted of
soft to very soft layers of clay and silt with some liquefiable sand layers in the
upper 35 feet. Below 34 feet, Boring RSB-X6-653 encountered soft clay to about
70 feet, underlain by firmer clay to about 105 feet, and stiff clay between 105 and
120 feet. The lean clay had liquid limits between 30 and 45, with plasticity indices
between 12 and 26. Samples of fat clay, encountered below a depth of 50 feet, had
liquid limits ranging from 52 to 76 and plasticity indices between 30 and 51.

7.1.3 Groundwater Conditions

The reported groundwater levels at each site are summarized on the table below:

Structure Location Boring Depth to Groundwater Month of

Number Groundwater Elevation Reading
C-943 City Canal RB-389 8 4211’ Feb 2000
C-946 Rick’s Creek RSB-X5-652 3.9 4215.4' June 2006
C-947 Steed/Davis Creek | RSB-X6-653 approx. 3’ ~4211 June 2006

It should be noted that artesian flow with greater than 5 feet of head above the
ground surface was observed at Boring RSB-X6-653, prior to grouting the hole.
Artesian flow was also observed at various other locations throughout the Legacy
Parkway project.

It is anticipated that the groundwater level may rise by about 2 feet at each site
due to typical seasonal changes. The groundwater level immediately adjacent to
the bridge abutments is expected to coincide with the water level in the canal or
creek at each site.

7.2 RECOMMENDATIONS

7.2.1 Bridge Structures

Potential foundation types at the pedestrian bridge sites include shallow
foundations, such as spread footings, and deep foundations, such as drilled shafts
or driven piles. The soils encountered between depths of about 11 to 30 feet at the
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City Canal site, and in the upper 50 feet at the Steed/Davis Creek site, have very
low bearing resistance. It is not recommended that spread footings be used to
support structures at these two sites. The shallow soils at the Rick’s Creek site are
somewhat more competent, and spread footings may be considered for Bridge C-
946, as discussed in Section 7.2.4.

The depth to competent bearing layers, along with foundation settlement
considerations, favors the use of driven piles rather than drilled shafts. Given the
anticipated subsurface soil and groundwater conditions, driven piles can be more
readily installed to greater depths than drilled shaft foundations.

Each abutment at the three prefabricated pedestrian bridges is expected to be
supported by two piles spaced 10 to 12 feet apart on centers. Recommendations
for driven pile foundations are summarized below.

7.2.1.1  Driven Piles

Axial compression resistance values have been estimated for concrete-filled
steel pipe piles of various diameters and embedment depths. The analyses
were performed using the FHWA program SPILE. Geotechnical resistance
factors were selected from the 2006 Interim AASHTO LRFD Bridge Design
Specifications. Estimated resistance values and tip elevations are listed on the
table below.

' City Canal Rick's |Steed/Davis
Pile Data Parameters (C-043) Creek Creek
(C-946) (C-947)
Pipe Pile Outside Diameter (in) 12.75 16 12.75 12.75
Estimated Pile Tip Elevation (ft) 4164 | 4160 4142 4142
Elev. of Min. Acceptable Pile Penetration (ft) 4165 | 4165 4145 4144
Strength | Axial Compression Resistance (kip) 65 94 90 56
Extreme Event | Compression Resistance (kip) 97 140 122 76
Required Driving Resistance (kip) 101 145 140 86

The elevation of minimum acceptable pile penetration is a few feet above the
estimated tip elevation to allow some flexibility in actual pile driving depths.
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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Pile resistance values for the pedestrian trail bridges were initially calculated
for 12.75-inch OD pipe piles. The recommendations for slightly deeper 16-
inch OD pipe piles at the City Canal bridge were provided at the request of the
structural engineer, who indicated that the required Strength I Resistance
would be about 93 kips per pile.

The estimates listed above assume that new embankments will be constructed
with lightweight material and/or surcharged where necessary, such that any
significant embankment settlement 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. It is our understanding that this will be the
case. At the anticipated center-to-center pile spacing of 10 feet or greater, the
potential for group (block) failure is 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 [HC S-70
Hydrohammer, without cushioning. The results of the analyses are
summarized below.

C-943 - City Canal Site - 16-inch OD closed-end pipe
3/8" Pipe Thickness 1/2" Pipe Thickness
g Ultimate Maximum Blow Ultimate Maximum Blow
£ .| Compress. Stroke| Energy .| Compress. Stroke| Energy
@ |Capacity Count ) Capacity Count .
T (Kips) Stress (per fool) (1) | (kip-fty (kips) Stress (per foo) (fy | (kip-t)
(ksi) (ksi)
150 24.8 13 6.6 29.2 150 23.6 13 6.8 28.6
$ 300 28.9 31 7.6 30.5 300 27.0 30 7.7 28.4
ﬁ 400 32.2 57 8.3 324 400 28.8 50 5.2 29.8
495 35.1 120 8.9 34.1 540 30.8 122 8.7 31.5
. 150 33.3 17 6.6 | 243 150 30.8 17 6.6 | 244
ﬁ 300 34.0 50 6.6 23.8 300 31.3 43 6.6 23.8
O 350 34.3 80 6.6 23.5 400 31.6 88 6.6 23.5
e 385 34.5 17 6.6 235 435 Ng 119 6.6 23.5

* JHC S-70 assumed to operate at 50% efficiency.
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C-946 — Rick’s Creek Site — 12.75-inch OD closed-end pipe

3/8” Pipe Thickness 1/2" Pipe Thickness
£ |Ulimate Maximum Blow Ultimate Maxirmurm Blow
E .| Compress. Stroke] Energy .| Compress. Stroke| Energy
& |Capacity Count . Capacity Count .
T (kips) Stress (per foot) (fy | (kip-ft) (kips) Stress (per foo) () | (kip-fi)
{ksi) (ksi)
140 25.7 12 64 | 296 140 235 " 65 | 29.2
§ 200 28.7 17 68 | 293 200 25.0 17 70 | 280
S | 300 33.2 32 76 | 308 300 271 29 76 | 290
445 38.4 124 | 83 | 325 490 31.4 17 85 | 31.1
. 140 43.3 11 6.6 | 386 140 40.7 1 6.6 | 39.1
E 200 43.5 15 6.6 | 385 200 40.8 15 66 | 39.0
o | 300 43.8 29 66 | 379 300 41.0 25 66 | 37.8
< ["450 44.2 122 | 66 | 373 510 41.4 120 66 | 37.5

*IHC S-70 assumed to operate at 80% efficiency.

C-947 - Steed-Davis Creek Site ~ 12.75-inch OD closed-end pipe

3/8" Pipe Thickness 1/2" Pipe Thickness
£ |Ulimate Maximurn Blow Ultimate Maximum Blow
£ .| Compress. Stroke| Energy .| Compress. Stroke| Energy
« |Capacity Count . Capacity Count .
T (Kips) Stress (per foot) (fy | (kip-ft) (kips) Stress (per foo) (fy | (kip-ft)
{ksi) (ksi)
90 22.5 7 58 | 317 90 21.3 7 8.0 | 312
§ 150 25.9 12 64 | 296 150 237 13 6.6 | 29.0
S | 300 32,5 31 76 | 312 300 27.0 29 76 | 292
450 37.7 121 84 | 333 495 30.7 120 85 | 315
. 90 43.2 8 66 | 386 90 40.7 7 66 | 388
E 150 43.4 12 6.6 | 386 150 40.8 11 6.6 | 39.1
O | 300 44.0 29 6.6 | 380 300 41.2 25 6.6 | 383
= | 450 445 119 66 | 374 510 4.7 121 66 | 375

*HC 8-70 assumed to operate at 80% efficiency.

It will be observed from the table that both hammers appear capable of driving
the piles at these sites to significantly greater resistance values than the
required driving resistance, without exceeding a hammer blow count of about
120 blows per foot. The calculated driving stresses are significantly greater for
the ITHC S-70 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 be successfully driven to the required driving resistance with
either hammer system. A refined wave equation analysis should be performed
for the proposed pile driving system prior to mobilizing the pile driving rig to
the site.
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Pile driving should be monitored to ensure that driving stresses do not exceed
90 percent of the yield strength of the steel piles. Based on the WEAP
analyses, the yield strength of the steel pipe need not exceed 35 ksi to resist
properly-monitored driving stresses. The pile driving hammer should have an
operating energy of at least 25 kip-ft for these sites. 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, thus
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 driven 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 150 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.

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 groups 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
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surrounding ground surface. The maximum estimated ground settlement due
to liquefaction at this discussed in Section 5.0.

Consolidation settlement of abutment foundations at Structures C-943, C-946,
and C-947 was estimated based on pile group layouts provided by the
structural engineers. In order to limit post-construction foundation settlement
to less than one inch, we recommend that non-transient service loads not
exceed the maximum values shown on the following table.

Structure | Approx. Pile Spacing Maximum Non-Transient Service Load
Number (ft) (kips per pile)

C-943 10 60

C-946 114 45

C-947 11.4 40

Transient loads are not expected to contribute significantly to pile group
settlement at these structures. The Service I Resistance values shown on the
plans may exceed the values shown above if necessary to support transient
service loads, under the condition that the non-transient service loads do not
exceed the values on the table above.

7.2.1.3  Uplift

Uplift capacities for individual piles computed using LRFD Procedures are
summarized on the table below. 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.

, City Canal | Rick’s Creek Steed/Davis
Pile Data Parameters (C-043) (C-046) Creek
(C-947)
Pipe Pile Outside Diameter (in) 16 12.75 12.75
Estimated Pile Tip Elevation (ft) 4160 4142 4142
Strength | Axial Uplift Resistance (kip) 32 28 18
Extreme Event | Uplift Resistance (kip) 130 113 72

For the anticipated pile layouts, with two piles at each abutment spaced at
least 10 feet on centers, the pile group uplift resistance can be taken as the
single-pile uplift resistance multiplied by the number of piles in the group.
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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
summary sheets in Appendix D.

7.2.1.5 Load Tests

The Strength I Pile Resistance estimates provided above are based on an
LRFD resistance factor of 0.65. Table 10.5.5.2.3-3 of the 2006 AASHTO
LRFD Interim Specifications shows the number of dynamic pile load tests
with signal matching required at each site for use of this resistance factor.
Based on the table, PDA testing would be required for 3 of the 4 piles
expected to be driven at each site.

Due to the relatively soft consistency of the soil profile, lack of reliable
bearing layer and the light loads proposed for the structures at these sites, pile
resistance will rely almost exclusively on skin resistance. It is anticipated that
pile driving will require minimal effort. Skin resistance will increase in the
hours and days following pile driving. PDA testing should be performed at
least 24 hours after initial driving, and more time (up to a few days) may be
required for the piles to achieve their required driving resistance.

7.2.1.6  Construction Considerations

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

Soils at the bottom of excavations may be too soft to provide an adequate
working surface. Stabilization methods will depend wupon 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 (preferable angular to
subangular) into the subgrade as needed. As a minimum, it is recommended
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that an 8 inch layer of granular borrow be placed below the pile cap to provide
a working platform.

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 Spread Footings for Bridge Abutments

Spread footings appear to be a viable foundation option for supporting vertical
loads at the Rick’s Creek pedestrian bridge site. Soils in the upper 6 feet were
found to be relatively soft and loose; however, the cohesive soils from about 6 to
15 feet have a Strength I bearing resistance of about 1800 psf. To provide uniform
support, we recommend that the soils in the footing area be over-excavated to a
depth of at least 3 feet below the footing and replaced with compacted granular
fill. The over-excavated area should include the foundation footprint area plus a
lateral distance equal to half the over-excavation depth on all sides. The 3-foot
layer of replacement fill will increase the Strength I bearing resistance to 2500 psf
for footings ranging from 2 to 4 feet in width. If this option is considered,
consolidation settlement of the footing can be evaluated to check the potential for
excessive settlement under non-transient loads.

It should be noted that liquefaction settlement is expected to be more pronounced
for shallow foundations than for deep foundations. Short drilled shafts may be
attached to the bottom of the footing if necessary to resist lateral loads. The
construction considerations listed in Section 7.2.1.6 are generally applicable
spread footings as well as deep foundations.
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7.2.5 Lateral Earth Pressures

Lateral earth pressures can generally be calculated using the equation

P=Y%yKH?

Where P = total lateral force on the wall, plf
K = earth pressure coefficient

Y = 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
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 for computing passive lateral earth pressures for the native
clay subgrade on bent piles caps at the Pedestrian Trail bridge site are also
included in Appendix D.
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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.

8.0 CORROSION INVESTIGATIONS

In order to obtain an indication of the corrosive nature of the subsurface material at the Rick’s
Creek and Steed/Davis Creek sites, resistivity, pH, sulfate, and chloride tests were performed on
soil samples obtained in the Test Holes. The results of these tests are tabulated below:

. Depth : Resistivity Sulfate | Chloride
Site Test Hole (ft) Soil Type ohm-cm pH (ppm) (ppm)
0-1.5 Silty Sand 16,843 7.4 250 16
Rick’s Creek
(C-046) RSB-X5-652 | 35-36.5 Sand 23,580 8.5 217 22
80-81.5 | Lean/Fat Clay - - 173 25
. 345 Lean Clay 14,316 8.3 55 2
Steed/Davis
Creek RSB-X6-653 | 31.5-33 Clayey Sand 18,528 8.4 546 64
C-947
( ) 60-61.5 Fat Clay 13,138 8.8 1889 293

A subsurface investigation was not permitted at the City Canal site, and no chemical analyses
were performed for this site.

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. Due to the high resistivity and pH of tested
samples, unusual potential for corrosion/deterioration of steel piles is not anticipated at these two
sites. Type 1 or Type II cement may be used for concrete; however Type Il cement is preferred
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.
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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.

Soil sampling and testing was not performed at the City Canal (C-943) site during this
investigation, due to archaeological restrictions on excavation at the site. Recommendations
provided regarding structures at the City Canal site were formulated based on subsurface
investigations performed previously by others in the general vicinity of the site. The assumed
subsurface conditions at this site may differ significantly from actual conditions. If bridge
construction or other activities at the site indicate that this is the case, the geotechnical engineer
should be notified so that foundation recommendations can be re-evaluated and modified as
necessary.

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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N ‘T-O CLR. TTYP.} FRONT FACE
I CTYP.) | OF ABUT. »2 \
18 LS _]
o] AN by
FRONT Face TV = g CREEK \ I ? o
OF aBUT. =1 N = 2 A TT390Z- H R =
& : 2 R | | N
i ° T PN 0°32°12° € RS
Q [ [
4 { ~ 7 ' T nl 21a
[, -20°00° 00° = 90°00° 00" : K =
NS L7 . ' ! N P =
-4 1 L h A - °
BEGIN BRIDGE + \
STA. 112+81.50 lmcri-use tRarc’
. ! & ~ & \_END BRIODGE
ELEV. 4224.19 2 cow D'I LINE & PGL e! STA, 113+23.50
! b ELEV. 4224.31
12' -0 WINGWALL O

TOE OF SLOPE

Ieosoe

——

¢ BRG. ABUT.
(FIXED)

3’0

{TYP.)

PROPOSED RICK'S
CREEK BOTTOM/
CHANNEL LIWMITS

PLAN

42'—0

\

NOTE: NO KNOWN UTILITIES IN THIS AREA

ELEV.

ELEV. 4217.68 -~

PREFABRICATED
STEEL TRUSS

4222.19

-

FLOW L INE

APPROX | MATE
EXISTING GRADE

DRIVEN PILE (TYP.)

RIPRAP (TYP.)

2'-0
FREEBOARD

12'~0
PROPOSED RICK'S
CREEX BOTTOM/
CHANNEL LIMITS

ELEV. 4216.25
(PROP. CHANNEL)

ELEVATION

D —
STRUCTURE €-946
11,0400 /‘Z 115+00
N\
£T»uu. T LPSB CTAL

RICK'S CREEK #1

o
]
@
=
o
&
UPRR_TRK
5
YLtz conreow Line_ .
H
LOCATION PLAN £
OF SH, el |
INDEX SHEETS z |4
=
1 SITUATION & LAYOUT 1 [ E’ El l
2 SITUATION & LAYOUT 2 E > .
3 SOIL DATA = A
4  FOUNDATION PLAN o k)
5 DRIVEN PILE DETAILS a.
6  ABUTMENT PLAN & ELEVATION (%] g s’ SI I
7 ABUTMENT DETAILS =3 5
8 REINFORCING STEEL SCHEDULE <> I 5’ l
> 8
GENERAL NOTES -G
rEHE
1. USE COATED. DEFORMED BILLET-STEEL BARS CONFORMING TO AASHTO M284 Oo,u ciam——
GR M111 AND M31 GRADE 60 FOR ALL REINFORCING STEEL. li§:5_ 5 g
o
2. USE STRUCTURAL STEEL CONFORMING TO AASHTO M270 GRADE 3& EXCEPT WHERE %% E é :
NOTED OTHERWISE. = o . H
3. CHAMFER ALL EXPOSED CONCRETE CORNERS 3. EXCEPT WHERE NOTED OTHERWISE. s g ;
a £
4. PROVIDE 2“ CONCRETE COVER TO REINFORCING STEEL EXCEPT WHERE NOTED Wy B
OTHERWISE. Q "
X lg
S. USE CLASS AM (AE} CAST—{N-PLACE CONCRETE EXCEPT WHERE NOTED OTHERWISE. E y
6. HORIZONTAL DIMENSIONS ARE PLAN. VERTICAL DIMENSIONS ARE PLUMB. & gé E
DESIGN DATA
PEDESTRIAN & BICYCLE LOADINGS IN ACCORDANCE WITH 3RD EDITION AASHTD LRFD 4
AND INTERIM SPECIFICATIONS THROUGH 2006 AND IN ACCORDANCE WITH AASHTO GUIDE ulf—
SPECIFICATION FOR DESIGN OF PEDESTRIAN BRIDGES (1ST EDITION. 1997). é T
1 OolD) —
DESIGN VEHICULAR LIVE LOAD: HS (10 K VEHICLE) < al o
Elni>]| ~
CAST-IN-PLACE CONCRETE: f‘c= 4000 psi (EXCEPT WHERE NOTED OTHERWISE): X[~ || —
fy (REINF.) = 60.000 psi: n=8 o 312 -
A|—j«d] w0
TIMBER DECK: DOUGLAS FIR-LARCH NO. 1 OR BETTER @ S
> Zz| ©
SETSMIC: SEISMIC DESIGN PER MCEER/ATC 49: 3% PE IN 75 YEARS Q|3 1
(2% PE IN 50 YEARS. 2475 YR. RETURN PERIOD) Llw(i—| a
PEAK HORIZ. GROUND ACCEL. (PHGA) = 0.6 g < Bl v
Ss = MAX CONSIDERED EO GROUND MOTION AT 0.25 = 1.44g ] S
51 = MAX CONSIDERED EQ GROUND MOTIDN AT 1.05 = 0.609 -
SITE CLASS E S
QUANTITIES 29
— 85
{TEM ESTIMATED] UNITJAS CONSTRUCTED gz
GRANULAR BACKFILL BORRDW (PLAN QUANTITY} 30 Cu YD
PILE DRIVING EQUIPMENT 1 LUMP _SL / DAVIS
DRIVEN PILES 12%a INCH 316 FEET |——connr ]
REINFORCING STEEL - CDATED 3352 8 C-946
STRUCTURAL CONCRETE (EST. OTY. 22 YDS) 1 LUMP T ove. mo.
STEEL TAUSS (42 FEET - O INCH) 1 EACH

st L oor B
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/27 /2w

WINGWALL {BEYOND)

NULTI-USE TRAIL
i CONTROL LINE & PGL
l

13’ =6 MaX. OUT-TD-OUT

HYDRAULIC DATA

TDP_CHORD

D1AGONAS )

1.8 0.0.
L1 HANDRAIL

YERTICAL

TIMBER DECK
(THICKNESS TO BE
DETERMINED BY BRIDGE
FABRICATOR)

-3

3'-0 tTYP.}

PROF ILE

GRADE LINE
STRIRGER

4

) SAFETY
RAIL

HALF-THRU TRUSS
STRUCTURE DEPTH TO BE DETERMINED
BY TRUSS FABRICATOR

2'-0 MAX.

STRUCTURE_ DEPTH
(SEE NOTE 1)

-

\2‘-3 )

BRACE_DJAGONAL

6°-0 ALONG F.

15.
16.

18.
19.
20.
21.

F.

. APPROACH SECTION FLOW LINE

DRAINAGE AREA.......0oscvuus
4216.08 FT
BRIDGE SECTION FLOW LINE ..4215.91 FT
DESIGN FREQUENCY.......
DESIGN DISCHARGE (QdJ..
APPROACH SECTION WSE FOR Od
APPRDACH SECTION WSE FOR Qo
BRIDGE SECTION VELODCITY FOR
100-YEAR DISCHARGE (Q100). PPN
APPROACH SECTION WSE FOR 0100 IN NATURAL CHANNEL
APPROACH SECTION WSE FOR 0100 wiTH BRIDGE...
BRIDGE SECTION VELOCITY FOR 0100
DEPTH OF CONTRACTION SCOUR FOR 010D.........

IN NATURAL CHANNEL
WITH BRIDGE..
Qaag.

4219.75 FT
3.76 FPS
0.09 FT

. DEPTH OF TOTAL SCOUR FOR 0100:

AT ABUTMENT #1.......-.
AT ABUTMENT #2....1.:
QVERTOPPING FREQUENCY (500-YR MAX)
OVERTOPPING DISCHARGE Oover OR Q500...
APPROACH SECTJON FOR WSE FOR 0500 IN NATURAL CHANNEL.. N7&
APPROACH SECTION FOR WSE FOR QS00 WITH BRIDGE.. .
BRIDGE SECTION VELOCITY FOR Q500 ....
DEPTH OF CONTRACTION SCOUR FOR QS00.... ..,-
DEPTH OF TOTAL SCOUR FOR Oover:
AT ABUTMENT #1....
AT ABUTMENT #2....

N\

6’ -6

FLOOR BEAM

—

OF WALL (TYP.)

WINGWALL (BEYOND)

42°-0
BRIDGE LIMITS
(¢ BRG. ABUT. =1 TO ¢ BRG. ABUT. a2)

-

A PROPOSED

ABUTMENT

GRADE LINE

.
A

0.300%

PVT 112+4175.00
422411
112+81.50
4224.19
113+23.50
ELEV. 4224.31
PVC 113+30.00
724,

ELEV.
ELEV.
LEV.

STA.
STA.

DRIVEN PILE (TYP.)

MULTI-USE TRAIL PROFILE

5'-8'y

PROPOSED B8OTTOM/

CHANNEL

5-8ly

SECTION THRU STRUCTURE

1. FINAL DIMENSIONS TO BE SPECIFIED BY TRUSS FABRICATOR.
2. SEE SITUATION & LAYOUT 1 FDR ADDITIONAL NOTES.

3. F.F. = FRONT FaCE.
SHEET FOR DETAILS.

SEE ABUTMERT PLAN AND ELEVATION

4. ADJUST ELEVATIONS AND DIMENSIONS PRECEDED BY A DELTA ta)
TO FIT FINAL DIMENSIONS REQUIRED BY TRUSS FABRICATOR.

REpaaxS

REVIS]ONS

[

oAtz

oK RH
cHEek RN

e

o

UTaH

xSIow JSD 08
onew 08

STRUCTURES DIVISION

SALT Lake CITY.

CONSULTANT DESTGN EWGA,

UTAH DEPARTMENT OF TRANSPORTATION
o

arpravaL
RECoe,

O Tomuant pR0S. RmwER | O

aPPROVED.

LEGACY PARKWAY

TRAIL OVER RICK'S CREEK
SITUATION & LAYOUT 2

4

(10)

SP-0067

PRDJECT
NUHBER

SL_/ DAv]
COUNTY

S,
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772743996

¢ BRG.
ABUT. w1

12%" DIA. DRIVEN

SEE DETAIL &
PILE (TYP.) S

PILE DESIGNATION

N 391125.7
2 58 {TYP. )

E 65020.545 \

3'-0 TYP.
AT ABUT.

_'_H)ODD

LIMITS OF

CRANUCAR N

BACKF jLL
BORROW

Q BRG. ABUT s

STA. 112+81.50

RICK'S CREEK

FOUNDATION PLAN

ORIVEN PILE &
f BRG. ABUT.

' ¢ DRIVEN PILE

DETAIL A

S0
|
|

¢ 8RG.
ABUT. »2

N 391167.756
£ ©5020.333

3°-0 TYP.

AT ABUT.

LIMITS OF

|~ cranuLar
BACKF ILL
BORROW

\ E BRG. ABUT. »2

STA 113+23 50

MULTI-USE TRAIL CONTROL LINE & PGL

NOTES

1. ELEVATIONS AT BOTTOMS OF ABUTMENTS SHOWN
IN RECTANGLES.

. SEE SHEET NO. S FOR DRIVEN PILE DETAILS
AND TIP ELEVATIONS

~

w

. TOLERANCE LiMIT OF DRIVEN PILE VERTICAL
PLUMBNESS 1S 6“. TOLERANCE LiMiT DF EXPOSED
PORTION OF PILE IS '+ PER 1'-D" YERTICAL

. BRIDGE FOUNDATION DESIGN PERFORMED ASSUMING
DIMENSIONS AS SHOWN.
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/72,2006

| 12%" 0.D. x 's" WALL
CONCRETE FILLED

_i_

I eree PicE
{ [4PILE SECTiON
. 1
| 7
H FIELD CuT v
5-w5_DOWELS I TSEE NOTE 4) ;
| D el PILE SPLICE AND
{
P "~ B> ¥ o S & SEPEEPEIPTPPRI PP, & 11z
v, . o7 ~E BOTTOM PLATE NOTES
5,
CUTOFF M wle % g0 /
3|3 LINE =
== o= — ; 1 FIELD CUT PIECE OF PIPE SO WHEN
alg . o %z ¢ COMPRESSED 1T WILL SLIDE INSIDE
vl ?la T gl de—J4 _PILE SECTION PIPE SECTIONS.
E fle .
Nla B K
ol il i 2 CONFORM TO THE AASHTO/AWS BRIDGE
2w ¢ WO H . _ WELDING CODE.
|z - 3
4
alz ” = 3. USE FULL STRENGTH WELD SPLICES.
&= i A
ils T & 4. USE THE FOLLOWING WELD FOR FLAT
. 30 > WELD POSITION:
, § AN,
b= 1'4* BOTIOM
| 1.8 PLATE PLATE
UNIFORN SECTION
CYLINDRICAL PIPE I
SHELL PILE SECTION
12% 0.
e PILE SPLICE AND BOTTOM PLATE DETAILS
! 12% 0.0. x 1 FILL PILE SHELLS WITH CLASS "AA(AE)” CONCRETE. f'C = 4000 ps.
| CORCRETE FILLED
! PIPE PILE 2 HOLD THE REINFORCING STEEL ADEQUATELY IN FINAL POSITION
| v SHELL DURING PLACEMENT OF CONCRETE AROUND BARS.
: THICKNESS
i 3. PROVIDE PIPE MATERIAL CONFORMING TO ASTM A252 GRADE 3 (MDD).
Fy = 65 ksi.
54 SPIRAL
4 NOTVIFY THE DEPARTMENT AT LEAST FIVE WORKING DAYS PRIOR TO
DRIVING PILES.
5. PROVIDE UNCOATED REINFORCEMENT FOR PLACEMENT INTO PILES.
PILE DATA
PILE |PILE SHELL [ESTIMATED PILE| ELEVATION OF MIN.| STRENGTH 1 SERVICE | STRENGTH | ULTIMATE REQ'D DRIVING| MAXIMUM  [AS CONSTRUCTED|AS CONSTRUCTED
LOCATION | DIAMETER | THICKNESS | TIP ELEVATION | ACCEPTABLE PILE | PILE LOAD | PILE RESISTANCE | PILE RESISTANCE | PILE RESISTANCE | RESISTANCE {DRIVING LOAD [PILE ELEVATION[PILE ELEVATION
(I (N (FT) PENETRATION (FT} (KIPS) (KIPS) (KIPS) (KIPS) (x1PS) (K1PS) (FT) PILE 1 | (FT) PLLE 2
ABUT. ND. 1 123, iy 4142 XXXX 53.4 XXX 90 122 140 489.6
ABUT. ND. 2 123, lrp 4142 XXXX 53 4 XXX 90 122 140 489 §
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To WINLLEGACY  PARKVATABM 1 7 8\GHEE ) F ILES\STRUCTUREENTOS0\S41 7. TREDBL, DG

/2747008

= 2= EX{STING R.0.¥.
STEED/DAYVIS CREEK =
e [ ——————— —_——————— —t - —————e—e e — - STRUCTURE €-947
- 36°~0_OUT TO OUT BRIDGE — \
3 TDE OF SLOPE LPSB CTRL
2 WINGWALL C n LINE g
—i-
\ 330 E 3595+00 H
T . ~1 |2 @
" \30°-0 opENING \ i . 'y s
: : = —f— zsss»oo—L: =
YA I w/ /o . 'E
Y \ s I LPNS CTRL
oo cup. . 5 |?o 00°00 CINE ]
(TYP.) \ | A e
8 o NeoT A 8 : PRR TR
@ FRONT FACE = JoN N CREEK X | ) @
v ‘m—\\k. 3 5|3 \ //STA.168+56.88; , ol ® - :
| . VAN e o o 95 }
T v 4_ N I o T 1-15 CONTROL LINE
f0e00 00" i 1\ A . 3 H
r \ 12°22'22"% I3 3
YP. ~-a \ b .
Fiaeo N i F LOCATION PLAN
-4, b
seciy patoce /| | > = - ¢
STA. 166+48.50 < wuLTI-USE TRAIL B e BRIOGE
Voo \ \ -
ELEV. 4219.74 CONTROL LINE & PGL R A 1688150 INDEX DF SHEETS = 5’ g
k | - ELEV. 4219.90 S
e- 1 SITUATION & LAYOUT 1 =
5'-0_PROPDSED e 2 SITUATION & LAYOUT 2 ; 1B
STEED/DAVIS 5 3 SDIL DATA = Bl
CREEK BOTTOM/ L WINGWALL D 4 FOUNDATION PLAN o L
CHANNEL LIMITS % 5 DRIVEN PILE DETAILS S
A Y 6 ABUTMENT PLAN & ELEVATION % o8 5
7 ABUTMENT DETAILS 5|8
— | . NOTE:  NO KNOWN UTILITIES IN THIS AREA 8 REINFORCING STEEL SCHEDULE i3 e
TDE OF SLOPE PLAN \ ENERAL NOTES § .S ﬁl l l
—————mm— =Egla) s e
—— 1. USE COATED. DEFORMED BILLET-STEEL 8ARS CONFORMING TO AASHTO M284 "é-um E ! 3
DR M111 AND M31 GRADE 60 FOR ALL REINFORCING STEEL. k‘;“g § «
= $F & i
2. USE STRUCTURAL STEEL CONFDRMING TO AASHTD M270 GRADE 36 EXCEPT WHERE G-3 &
NOTED OTHERWISE. =72 3 |3
¢ BRG. ABUT. = H
(FTXED) 33°-0 3. CHAMFER ALL EXPOSED CONCRETE CORNERS Y, EXCEPT WHERE NOTED OTHERWISE. @ 3 s
< i
4. PROVIDE 2 CONCAEVE COVER TD REINFORCING STEEL EXCEPT WHERE NDTED [N i §
PREFABRICATED OTHERWISE. "g )
5. USE CLASS AA (AE) CAST-IN-PLACE CONCRETE EXCEPT WHERE NOTED OTHERWISE. :‘E( ’i F
6. HORIZONTAL DIMENSIONS ARE PLAN. VERTICAL DINENSIONS ARE PLUMB. S E

arPROVAL
RECOMM,

DESIGN DATA

PEDESTRIAN & BICYCLE LOADINGS 1IN ACCORDANCE WITH 3RO EOLTION AASHTO LRFD
AND INTERIM SPECIFICATIONS THROUGH 2006 AND IN ACCORDANCE WiTH AaSHMTO GUIDE
SPECIFICATION FOR DESIGN OF PEDESTRIAN BRIDGES (1ST ECITION. 1997).

ELEV. 4213.74 ELEV. 4213.90

APPROX [MATE
EXISTING GRADE

2’'~0 FREEBOARD DESIGN VEHICULAR LJVE LDAD: H5 {1D K VEHICLE)

RIPRAP (TYP.)

(10) 14

CAST-JN-PLACE CONCRETE: f'c= 4000 psi (EXCEPT WHERE NOTED OTHERWISE ):
fy (REINF.) = 60.000 psi: n=8

FLOW LENE

ELEV. 4211.22
{PROP. CHANNEL )

TIMBER DECK: DOUGLAS FIR-LARCH NO. 1 OR BETTER

SEISMIC: SEISMIC DESICN PER MCEER/ATC 49: 3% PE IN 75 YEARS
(2% PE IN 50 YEARS. 2475 YR. RETURN PERIOD)

LEGACY PARKWAY
TRAIL QVER STEED/DAVIS CREEK

SITUATION & LAYOUT 1
SP-0067

STEED/DAYIS
CREEX BOTTOWM/ PEAK HOR1Z. GROUND ACCEL. (PHGA) = 0.6 g
CHANNEL LIMITS Ss = MAX CONSIDERED EQ GROUND MOTION AT 0.25 = 1.44g
ELEVA TIDN S1 = MAX CONSIDERED EQ GROUNC MOTION AT 1.05 = 0.609
SITE CLASS E TITIES
=1 1N Lo REL ) S, QUAN ZE
TTEM ESTIMATEO] UNIT[AS CONSTRUCTED ;g
GRANUL AR BACKF ILL BORROW {PLAN QUANTITY) 32 cu_YD
PILE DRIVING EQUIPMENT 1 LUMP 5
[ORIVEN PILES 124 INCH 300 FEET
REINFORCING STEEL - COATED 3824 LB
STRUCTURAL CONCRETE (EST. OTY. 23 YD) 1 L UMP
STEEL TRUSS (33 FEET - O INCH} 1 EACH
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MULTI-USE TRalL
"~TCONTROL LTNE & PGL HYDRAULIC DATA
! 1. DRAINAGE AREA..............
\ 2. SPPROATH SECTION FLOWLINE TLEVATION.. .
13/ -6 MAX. DUT-TO-DuT 3. BRIDGE SECTION FLOWLINE ELEVATION...............coi..e H
R 4. DESIGN FREQUENCY..... - i
I 5. DESIGN DISCHARGE {0a)
12°-0 €L 6. APPROACH SECTION WSE FOR 0 IN NATURAL CHANNEL .. 2
TOP CHORD . - ) 7. APPROACH SECTION WSE FOR Qd WiTH BRIDGE 2
6| | 5 8. BRIDGE SECTION VELOCITY FOR 09, =
4 H N N 9. 100-YEAR DISCHARCE (Q100}..... E
8'-0 | 6'-0 | 10. APPROACH SECTION WSE FOR Q100 IN NATURAL CHANNEL.
D1 AGONA) ry | ' 11. APPROACH SECTION WSE FOR 0100 WITH BRIDGE.
! I L - 12. BRIDGE SECTION VELOCITY FOR 0100..........
\ | ‘ B 13. DEPTH OF CONTRACTION SCOUR FOR 0100.........
. i 3 14. DEPTH OF TOTAL SCOUR FOR 0100% N
1 D.0. | E,m AT ABUTMENT ®1.....uuuunnns N A A =
4 T ANORATC . 1 { , oz 8 AT ABUTMENT #2..... ...z 97 F1
| g" < 15. OVERTOPPING FREOUENCY ees
4 VERTICAL . SAFETY & = 16. OVERTOPPING DISCHARGE (Qover!. ........|51a CFs g
J | - RAIL Slo & 17. APPROACH SECTION FOR WSE FOR Qover [N NATURAL CHANNEL..N/A
L R . g~ & 18. APPROACH SECTION FOR WSE FOR Oover WITH BRIDGE... .4222.24
| 3 z_ FIEw 19. BRIDGE SECTION VELOCITY FOR Oover.... Cieree...29.72 FPS g
4 i = f Rl wls 3 20. DEPTH OF CONTRACTION SCOUR FOR Qover.. 4.14 F1
TIMBER DECK ! 5| : 35w g E 21. DEPTH OF TOTAL SCOUR FOR Oover: g
4 (THICKNESS 10 BE | PROFILE P i &o - AT ABUTMENT =1, L0 FT = 3
DETEAMINED BY BRIDGE ! L FR22 = © AT ABUTMENT =2. L13,37 FT S
] JNow
YINGHA YOND ) FABRICATOR) STRINGER | . N EH § = i I
i
L ; | n = * INFORMATION NDT aVAILABLE = . .
S, — [+< 8 H
] 0 L I Tl il S
e e e s - s 1 3
3 | / s8¢
= B0TTOM b SRACE 01AGONAL 107 -D ALONG F.F ca
v | OF WALL (TYP.) <=2 5‘ ‘
i h Q.. >
~ 1 (Y=t =
e el I B N U L. R e HE
o AN E\:‘g’ =]
. WINGWALL (BEYOND) 23 2 Fl
! - 3 :
| i =85 i
[ L 33'-0 =7 £
o I_ | "l | j [BRIOGE L IMITS) @ K
! ! | (¢ BRG. ABUT. m < el
T +— | t 0 ¢ BRC. ABUT. #2) Q. ¢
bl \ PROPOSED H ABUTMENT ™1 ] )
| | | | | | 0.500% Q
L1l : [ oz ke Qe gls 2 ’ F
| | Slw o= i Sl [y 4z s
I : | gla 3l de gle > 2] 2
| | 2| alx s IS ¥ §
. . 2|¥ 3¢ MR ol
il i | M 2 g7 3 =
: . | =2 <2 <2 & I
{ T 2|z l2 iz Z|a
] = = o
. . ooy
| | ale <
i i MULTI-USE TRAIL_PROFILE _ |»|2l5| <
. . ; >|0| ©
<|>| «—
' ‘-_ T é o] —
H <3S
O\_/ PROPOSED BOTTOM/ t =] ~
oR (1vP
i CHANNEL l | IVEN PILE a t'j L] 8
. . . > | = S
270 ! §‘~glsy §°-B'sy . 2°-0 alz
f T T 2178 4
15 -5 OEl K
NOTES G| Wi
— =]
SECTION THRU STRUCTURE 1. FINAL DIMENSIONS TO BE SPECIFIEQ BY TRUSS FABRICATOR. —
-
2. SEE SITUATION & LAYOUT 1 FOR ADDITIONAL NQTES. = n g
@ 8
3. F.F. = FRONT FACE. SEE ABUTMENT PLAN AND ELEVATION =) 1 E

SHEET FOR DETAILS.

4. ADJUST ELEVATIONS AND DIMENSIONS PRECEDED BY A DELTA (4A)
TO FIT FINAL DIMENSIONS REQUIRED BY TRUSS FABRICATOR. C-947
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/2712006

12%¢ DIiA. DRIVEN
PILE (TYP. 1

N_396656.993

E 85050.668 \

3'-0 TYP.

~

L

SEE DETAIL 4

PILE DESIGNATION
(TYP. }

AT ABU

—_—————e—m e ]e— - _/]/_ ___________________

LIMITS OF GRANULAR
BACKF [LL. BORROW

¢ BRG. ABUT. ®1
A, 158+48.

DRIVEN PILE &
G. ABUT.

‘ ¢ DRIVEN PILE

i
i.
_____ L

——rr—r—m el
Ir‘ {50‘00'00'

¢ DRIVEN PILE

DETAIL A

T.

oo

GG

N _0"16°42" E

LIMITS OF RIPRAP TREATMENT
SEE SHEET DD-06

3'-0 TYP.

AT ABUT.

N_396689.997
/B 65050.977

MULTI-USE TRAIL

g
2
&
3 CONTROL LINE & PGL

LIMITS OF GRANULAR

- BACKF ILL BORROW

N\ ¢ BRG. ABUT. #2
A1 1.

FOUNDATION PLAN

___%_ ___________ i

3
\\*? S
Pl
Ll
<
4
L4

NOTES

. ELEVATIONS AT BOTTOMS OF ABUTMENTS SHOWN
IN RECTANGLES.

2. SEE SHEET NO. 5 FOR DRIVEN PILE DETAILS
AND TIP ELEVATIONS.

3. TOLERANCE tIMIT OF DRIVEN PILE VERTICAL
PLUMBNESS (S 67. TOLERANCE LI[MIT OF EXPOSED
PORTION OF PILE IS 2, PER 1'-0" VERTICAL.

4. BRIDGE FOUNDATION DESIGN PERFORMED ASSUMING
DIMENSIONS AS SHOWN.

5. FOR RIPRAP TREATMENT LIMITS AND DETAILS. SEE
SHEETS DD-0€ AND DD-07.

REMARKS

REVIS1ONS

Date

RH
RH

eHeck.
[
cHeek.

uTaH

[

BCsIoH_JSD.

STRUCTURES DIVISION

SALT LAKE CITY,

COVSULT Y DESTON

GATE

DATE __ TONSULTANT PROJ. WARRGER | ORWT.
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CONCRETE FILLED
I eiee piee y
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| ¢ o
i FIELD CuT ‘ H
! 545 DOWELS (SEE NOTE 4) Y ¥
@
[ < R/ / PILE SPLICE AND g
! - 1 BOTTOM PLATE NOTES 2
1 ' P 2
L4 ~ §0° '} &
gl3 LINE <1 i 1 ¢
1 ] o ¢ 1. FIELD CUT PIECE OF PIPE SO WHEN
elo L i’;— ] COMPRESSED IT WILL SLIDE INSIDE
xd L1 wiE Yl PIPE SECTIONS.
N L ¢ e
ol jj A 2. CONFORM TO THE AASHTO/AWS BRIDGE =
-
2o 9 T | j H —— WELDING CODE.
=2 - 3 -
R i = —F ; ¢ 3. USE FULL STRENGTH WELD SPLICES. H
4 ~ a
vl / [-4
T : >N / e e o :
, AL 5
i = 1l BOTTOM = §
j Jly PLATE PLATE Q 3l 2
UNIFORM SECTION 'E 3l 3 l
CYLINDRICAL PIPE i ~ 2| =’ =
SHELL PILE SECTION R
o
12%¢ 0.0, 4.z B8
PILE SPLICE AND BOTTOM PLATE DETAILS ZEc
20
E;;‘. 2 nl ‘
PIPE PILE DETAIL InCIEIRE
UG, glild
Oy ¥—
SEI i
' ¢ 12% 0.0, x !5 waLl NOTES E.— S| B
CONCRETE FILLED s =<E ¥ @
— El &
! PIPE PILE 1. FILL PILE SHELLS WITH CLASS “AA(AE1" CONCRETE. f'c = 4000 psi. ,EV' & ; §
Ly ]
! L SHELL 2. HOLD THE REINFORCING STEEL ADEOUATELY IN FINAL POSITION < g
| DURING PLACEMENT OF CONCRETE ARDUND BARS. ﬂj B |
: Q
w4 SPIRAL 3. PROVIDE PIPE MATERJAL CONFORMING TO ASTM A252 GRADE 3 (MOD). = |l
Fy = €5 ksi. < 5
[SI
4. NOTIFY THE DEPARTMENT AT LEAST FIVE WORKING DAYS PRIOR TO D I
ORIVING PILES. g H
P4
5. PROVIDE UNCOATED REINFORCEMENT FOR PLACEMENT INTO PILES. v}
wl
o
[E3 172
- <
wnl|=
- -
— |«
SECTION A-A gl=l=1©
18l C
2500 ~
o ~
alw|Yl o
wiz| o
= S
212121
PILE DaTA a
[&] E:J 5 )
PILE [PILE SHELL |ESTIMATED PILE| ELEVATION OF MIN.| STRENGTH | SERVICE 1 STRENGTH ] ULTIMATE REO'D DRIVING]| MAXIMUM  |oS CONSTRUCTED|AS CONSTRUCTED s>
LOCATION | DIAMETER | THICKNESS | TIP ELEVATION | ACCEPTABLE PILE | PILE LOAD | PILE RESISTANCE | PILE RESISTANCE | PILE RESISTANCE | RESISTANCE [DRIVING LOAD [PILE ELEVATION[PILE ELEVATION elz
(IN) (N (FT) PENETRATION (FT) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FTY PILE 1 | (FT) PILE 2 S
ABUT. ND. 1 123 oy 4142 XXXX 47.9 XXX 56 6 86 489.6 = ;%
ABUT. WNO. 4 12 iy a4z XXXX a7.9 XXX 56 76 86 489.6 o g2
SL / DAVIS
I —
C-947
DVWG. NO.
sut. 5 or 8













UTDOT ZOOIRB.GPJS &/30/00

Boring: RB-389 - SAMPLE Test Results * Legacy Parkway - Preferred Alternative
g Sheet 1 of 2 CAMPLE DESCRIFTION oot 8 ©SPT Nk e fZ.le | Ela 20 g 1-215 to 1-15/US 89 Interchange
= - 9 ~ e =1 = |5 == 3
SE (ASTM D 248800 2487) 2 & | Be] cotiaten . s por a5 n s v ‘i;gggs T|3EEY % m KLEINFELDER
u f m 10 F gé USCS [ AASHTO| (orintarval shown) o ] @ g E = 5 B = § Project No. 35-8163-05
SILT - 6ff, moist, dark o Ught brown, with common roots _ 7 BRI TTTe 111
1, A ser| e N R FIELD TEST BORING LOG
— 1285 , T .
CLAY - stiff, wet, gray-bi 5] CL | A75 1] N I [ 153 27 | 45 | 21 | e c Boring: RB-389
i J == pALLLLL 5 TR | Sheet 1 of 2
v - FEE LT s
-
= 10— 34O | | | . . . oFcrmmzdemaere- Logged by: M. Hislop
- MC | 457 2 12 5 2 | | r | | | ! Dats Start: 2116100
Siity SAND - medium dense, wet, Eght brown o gray 1, ser|sto| M [ A24| 4 ¢ 4 2ley ]_ | gau.. Finish: mm:o
B Tean CLAY - 5oft, wet, gray motiied black = TL | A78 ‘T 11171 I“I u:un. ::?N:‘:nsl. Po'.‘n; RT
7 SH | 810 gtdobdobdoLg | 14 y123( a5 45} 20| o7 c Coordinates (m): N 107,347.322 E 16,199.835
B 9 7 SPT | 810 0 0 8 6 1 u SRARERE se Ele\mio: (m):"1 1288013
n .] l..l L L-l L-l Total Depth Drilled (m):  30.2
L4~ - - - - Y ol
[~ 1280 27 °] wc | st 4 5 3 5 | Js N Dl . Lanar
- Rig Type: Diedrich D-120 ATV
- - 77 SPT | 810 S e Driling Method:  Hollow-Stem A
= LT HammerType:  Avtomatie
. 5 sHjew| | | [ttty 2 | 154} 29 Rod Type: AW
B Sy SAND - Toass, wel. gray - seTiaos| ™ (A2 |7 4 4 3| fed]||]]]] Bodng Dismeter: 152 mm
— Sandy Lean CLAY - stiff, wet, gray 30:_ mc [s10] CF A | 5 5 5 12 r -I-&l-r [ —r -[ -r 1 B 37| 14| 58 LEGEND/NOTES
a | -I-H- I- | -H'I' -1 ) Elevations b:;o:;l(:::w::)/\medun Vertical Datum of
i 5 . Coordinates are NAD ‘83
|_ 4275 | Sitty SAND - denss, wet, grayish-brown -1 114 SH| 0 SM | A24 r ']' L ‘l ‘I‘ '|‘ '] 'L 'l - ¥ = Observed Groundwater depth at time of drilling
] SPT | 610 ST AL R Blows = Number of blows required lo drive split spoon
- coarse sand 40 12241 | F | b peeededeia- e sampler 150 mm or interval shown
. ] Mc | 508 5 8 10 12 1 7 SCS = Unified Soll Classification S
Lean CLAY - very stf, wet, gray-brown - CL | AT6 L _l_ I_ _r J | _‘_ _I _I_ _| ) xASHTO = American Ass::ﬂ:u;nsmy::lr?ghway and
SPT | 610 ¢ 8 7 8 0.9
B Sandy SILT - U, wef, light brown 1" ML | A4 11 ] P Transportaton Officials
45 — [“1 I’ ["} H = Sees Koy to Soll Logs for list of abbrevlations
- — 11111 and descriptions of tasts
~ medr 7 a CL |A7614 3 3 4 -L
i Lean CLAY - mediurn stiff, wet, gray : ‘i-ﬁl_ .| _I. _‘- .| ) l» -! ) SAMPLE TYPE
50: n SPT = Standard Penetration Test, 34.9mm 1D and
| 1270 [ SILT - very stf, wet, gray , with frsquent.£ilty lean clay throug . ML A --I-H-L--H-H- 50.8mm OD spiit spoon sampler
3 l MC = Modified Califomia Sampler, 50.8mm 1D and
557 8 7 19 18 .]_I |-L2l..l_[_.|_ 63.5mm OD split spoon sampler
B ] I [ = Piston Sampler, 76.2 mm OD
. N B "
» so—: v s w0 r 'I' |"|'.!‘" 'I"I""l' [ﬂ SH = Shelby Tubs, 76.2mm OD, pushed
- . "I'I"I'I'"I"I'H' BAG = Bulk Sample
Sandy SILT - hard, wet, light brown mottied gray-brown, with fraquent 65 -] ML A4 NENEEEREN)

PLATE D-64




UTDOT ZOOJRA.OPJ §10/00

- RB-389

Test Results *

Legacy Parkway - Preferred Alternative

ST on oo g SAMPLE e E1s |2 lz [g 3 1215 to 1-15/US 89 Interchange
- o r _ - £ & {E
HO (ASTM D 248D 2487) 5| 2 |Fz| cusiteston u,al.m,l.r:.15,;.°f§'.i'&?'msomm, HEER i;' f_'g_n_i 5 JSH KLEINFELDER
a2 Rl mol F | T {or intarval shawn) . o g HEIF[I* |F 3 Project No. 35-8163-05
lean clay a_?d m‘a%-s::: I:gr:tughout raybrown, with Frequent : _/:4/{ MC | 457 20 35 40 27| T 1171 [
Sandy SILT - h rown mottied g , 7
1265 le::déayandsmysand throughout {continued) 2 _2 H_H_L L1 FI.EL.D TEST BORING LOG
B 70 SPT|610f—T7zgi 4 & 1 12 LIPsl 1] Boring: RB-389
Lean CLAY - very stiff, wet, gray-brown J., =N e A T T J _______ Shest 2 of 2
= 22
. AERRERRR
; 75 R . TR TR EEPOP Logged by: M. Hist
= Clayey SAND - medium dense, wet, gray-brown ? 23 MC [457] SC (A28 | 4 5 12 10 i h i NP | NP | 58 g:::esﬁ . :::’,::op
B Silty SAND - very dense, wet to wet, gray 30_: “ T ; sl o SM | A24 i T [' H r 1-[- 1 i S.L:::m: :11?;;::3!.?0:51 RT
N 1% . Z/W MC | 457 12 24 55 sof 1-H-F{-H-Fi= Elcza'dt?:?;)(:m): :‘212.76::7'322 BieRams
n g Total Depth Drilled (m): ~ 30.2
— 1260 85— 26 SPT | 457 25 44 48 50..|-H-,---|--I-H p @ Conacor :‘:'r .
3 % Driller; M. Labenskl
— A } l _U_ ‘ _|_|__|_ Rig Type: Diedrich D-120 ATV
- 0 71 N N N N ittty i Driling Method:  Hollow-Stem Auger
80— 7o v | 305 29 s ' I I I l { I [ 4 :aodm:erTypa: :uwtnm-uc
_k 125mm  foo--._Jo._o_._ ype:
- 1*% - T Boring Diameter: 152 mm
B Lean CLAY - very sUf, wet, gray s 29 M |ssa| St ATE N 7 42 s s TTTTTS ) LEGEND/NOTES
q 30— SPT | 610 i0 10 12 21 "{'}‘{‘FJ'}"{'!"{' Elevations b:sseailz::nv:?::)l\merianVenial Datum of
100—: r Coordinates are NAD ‘83
— 1255 1 31 5 "I‘L'I‘H'I"l""l' ¥ = Qbserved Groundwater depth at time of drilling
. ’ | I l I I l | I Blows = Number of blows required to drive split spoon
15— 32 |} ( } | 1 pemmesmmqss=e=-- sampler 150 mm or interval shawn
i ] RRERERERR USCS = Unified Soll Classification System
N e I T e I R AASHTO = American Association of State High d
i 477 N Travapataton Offcials.
e = See Key to Soll Logs for fist of abbreviations
[~ - ¥ T and descriptions of tests
N s 35 - -H- SAMPLE TYPE
n ﬂ SPT = Standard Penetration Test, 34.9mm ID and
}— 1250 ~ 36 -J-LJ-L--L-‘-L-‘- 50.8mm OD split spoon sampler
“ l MC = Modrfied Califomla Sampler, 50.8mm 1D and
120: %7 _ _I_l_J_l_J_l__l_I__l_ 63.5mm QD split spoon sampler
B 7 | l l l | I I | B P = Piston Sampler, 76.2 mm OD
[~ 125~ 3 ‘]-l'll' _l"l'”' [[ls# = shewy Tube. 76.2mm 0D, pushed
—~ E 33 ‘]‘HN'H‘H' Blaac = Buk sample
130—

PLATE D-85













UTDOT Z0038UP.GPJ H3UDS

Elavation
(m)

SAMPLE DESCRIPTION
(ASTM D 2488/D 2487)

{

E ]

SILT - stiff, moist, gray

SILT with aand - wet, gray, medium plasticty

- mottled gray and brown and reddish-brown

Lean CLAY - stiff, wet, gray and tan
- occasionsl sitty send lenses

Sty SAND - looss, wet, gray, fine-graned sand

Lean CLAY - soft, wet, gray

[ Poorly Graded SAND - loose, wet, dark gray, five-grained

Sandy SILT -

Lean - , wet, gray to dark gray

3 & 3 & 8 [ 8 I 3
II_LL|IJIIIJIIIIIIIllIllllllIII_IILI_LIILIIILIITIIIIUII_LHIIIIIJ_TIJI_L

&

@
o

a
[ ]

-
l

N
d

ARARRARAARRY
ANINNINORNN]  Graphic Lag
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il

o

[
!

13 —

14 —

.
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17 —

19

..
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Test Results *

Legacy Parkway - Preferred Aiternative

P!
) SAMPLE osFTMNL T il 2. % 1-215 to I-15/US 89 Interchange
3 Soll 0SPT (N g5 |[S|E%=8 &
= . HIERS - . KLEINFELDER
s [ by e 20 A S 0 3 | R
2~ uscs |aasHTo| - w 3 © Project No. 35-8163-05
MC [356] ML | A4 | 4 4 4 5|1 1@y |1 T 11
L e rj._u_l__ Ll FIELD TEST BORING LOG
Boring: RB-412
SH 1810 _J-I._I_l_ -I..I-I..l- 53] 28 8 Sheet 1 of 1
il 2R M
s ool mT I ¢ 4o [TTHTTTT o S
Date Finish: 11810
SFT (457 23 “]‘ﬁzr 'H'H' s:::on:n sn1s+:sn.ooo 0.00 RT
Line: D Mainiine
SH | 818 L_H_.H_ -H-H4- 14334 )33 (14| 87 s‘,:s Coordinates (m)- N 119,225.500 £ 19,368.686
SPT 3 4 ] Elevation (m): 1286.314
432 o0 | AZ4 3 12
Total Depth Drilled (M) 87
S omC RC Exp
il Rl o v I r.‘ Driter M. Labanski
SPT | 457 9 1 5 __I_l_‘l_l_ _I__,_l_ l_ Rig Type: Diedrich D-120 ATV
A3 1 - Drifing Method:  Hollow-Stam Auger
J l I , l | I l Hammer Type: Automatic
Mclsto[ ML | A% |3 2 2 2@ ' " bl Rod Type: aw
serlasr| &1 % s 1 s o} | REERR Boring Diameter: 152 mm
RERNRERNED LEGEND/NOTES
Elevations based upon North Amencan Vertical Datum of
H-H-} -H-H- 1988 (NAVD '88)
Coordinates are NAD "83
J'“'H‘“'“' ¥ = Observed Groundwater depth at time of drilling

“H-H-

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

USCS = Unified Soil Classification System

AASHTO = American A iation of State Highway and

Blows

Transportation Officials

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

SAMPLE TYPE

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

l MC = Modified California Sampler, 50.8mm ID and
63.5mm OD split spoon sampier
ﬁ P

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

@ BAG = Buik Sample

PLATE D-92
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[
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[}

8

&

8

o
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171

18 —

19 —

USCS = Unified Soil Classification System
AASHTO = American Association of State Highway and
Transportation Officials
= See Key to Soil Logs for list of abbreviations
and descriptions of tests

SAMPLE TYPE

n SPT = Standard Penetration Test, 34.9mm ID and
50.8mm QD split spoon sampler

. MC = Modified California Sampler, 50.8mm ID and

63.5mm OD split spoon sampler
B P = Piston Sampler, 76.2 mm OD

m SH = Shelby Tube, 76.2mm OD, pushed

BAG = Buk Sample

Bofing: RB417 Test Results * Legacy Parkway - Preferre: i
c e e 5 SAMPLE — _ = - eg 'cy Par] o 5y"J refzi d Alternative
2 - SAMPLE DESCRIPTION Depth | 2 = =i poithy i..e ¢ |E(z08q = -215 to 1-15/US 89 Interchange
. L2 -
$E (ASTM D 2488/D 2487) G| & | E2| cussifcation [N, Blows per0.15 m  (Gresterinen $0iows) S3E 2|5 88T - l,ﬂ KLEINFELDER
E n|m|&] & |3E {er interval shown) 22 |28 NEs H
27| vses |aammo - © 13 = L S Project No. 35-8163-05
SILT - very stiff to hard, moist, dark brown _ MC [ 457 ML A4 8 14 20 17 i . | 11 i@
2 3,4 sPT | 610 3 02 3 4 jeiil ] 1] FIELD TEST BORING LOG
= Boring: RB-417
SH | 408 78
- 1 2 53 Sheet 1 of 1
_ SPT | 610 2 4 4 5
[~ 10__ 810 103 3 4 Logged by: R. Davis
Lean CLAY - medium stiff, wet, gray 7 cL AE Date Sta_rt 5/19/00
L - grades to soft 610 2 2 1 2 Date Finish: 5/18/00
] Station: €0474700.000 .00 RT
'— it 15— - a2 Line: D Mainiine
1280 m"‘""‘"" — T 2 Coordinates (m): N 120,775.482 E 19,876.216
IL Turn stii, morst to wet, gray, dilatant 3 810 2 2 4 3 Elevation (m): 1284.895
L ] Total Depth Orifled (m): 9.1
Graded SAND - loose, wet, dark gray to biack, with few clay 20 SP | A3 Drill C RC E:
Poorty ray ] 610 2 3 2 4 70 Diiller: M. Bums
L " 610 2 1 1 2 Rig Type: CME-750 Track
Lean CLAY - soft, wet, olive-gray - cL A6 Drilfing Method: Hollow-Stem Auger
—_ Hammer Type: Automati
| Foorly Graded SAND - 10058, Wot, dark gray to Black, Fine-graied 57, SH |457[ SF | A3 17 | 13.3| 8 | ¢ RoaTye | AW matic
_ ‘ :
: 2 sé Boring Diameter. 152 mm
| CIAT —very SO wet g2y d 5] SPT) 610~ TRg | ° 0 0 O
30—_ LEGEND/NOTES
1275 ~ Elevations based upon North American Vertical Datum of
[— - 10— 1988 (NAVD '88)
a5 : Coordinates are NAD '83
F : 1 v = Opserved Groundwater depth at time of drilling
~ Blows = Number of blows required to drive split spoon
[~ 12 -J sampler 150 mm or interval shown

&

PLATE D-96




Elevation
(m)

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

L KLEINFELDER
Project No. 35-8163-05

Boring: RB418
Sheet10f 1

SAMPLE

®SPT(Nju

{

Graphic Log

SAMPLE DESCRIPTION
(ASTM D 2488/D 2487)

Soil OSPT (N,
Classification |N, Blows per 0.15 mj (Greater than 50 Blows)
{or Interval shown}
USCS |AASHTO w
d o~

kN/im*
Plasticity

tndex
% Passing
No. 200
Other Tests

£
3
Type
Recovery|
{mm)
Sy kPa
torvane in Hallcs)
Ory Denslty,
Molsture,
%
Liquid Limit

UTDOT ZOGIBUP.GPS IDINS

ML | A4 |1 2 2 1 |®@ T T ] it

_ ]t o2 3 |eLLLlLLL FIELD TEST BORING LOG
V.. ML | A4 Boring: RB-418
2 CL | AT HH IH' o Rand il el sc | Sheet 1 of 1

CL | ~6 {2 2 3

N
f4
Q
»
9

SILT with sand - soft, moist, dark gray

Sity SAND - i MICICEOUS
- soft to madium sbif, moist, dark gray
Lean CLAY - soft, moist to wet, ght gray, piastic

w

i
0n
3
'y
§

o

1]
I
-~
q

'S
~rl.

SlrdyLnnch-mb.msﬂ!.nﬁn.gny.plammishgm
= black —
il Y - soft, motst, gray,

Silty SAND - very l00se, wet, oiive-Drown Clayey siit, gray fine-gramed
sand, bisck organics

mesmgdsmb-mmgmy.ﬁubnndhm-gmined

t: MC | 457

ew] A5 ]2 1 0 1P {-ramma- Logged by: R Davis
RERRERRN Oassm  SHOMO
SM | A-24 0o ¢ 1 2 Date Finish: 5/0/00
1]'[1'["”‘“ Station: 60174960.001 0.19 RT
rﬁ' A3 Line: D Mainline
SRENSRBHYE 135 36 9 ¢ Coordinates (m): N 121,035.479 £ 19,877.674
2 Elevation (m}): 1284.895
JLLLLLLLL Lo oo %4
Driller. M. Burns
Rig Type: CME-750 Track
l ‘ ‘ l‘ - l | ‘ 'l" Driling Method:  Hollow-Stem Auger
Hammer Type: Automatic
SPAS R FE O Rod Type: AW
Bonng Diameter: 4152 mm

3
-~
]

-
*n

]

l:mnmmm,qu\m,m

o
o
-
FS

CL-ML| A6

(=]
o

-

N
T
-
'

—

-

1

Sity CLAY - very soft, wet, ight gray, piastic

- grades to interbeds of sandy siR, very soft, moist, black sand, gray
silty clay, plastic

Poorly Graded SAND - soft, wet, black to gray

N
o

610
610 o 1 1

N
[
~N—

LEGEND/NOTES
Eievations based upon North American Vertical Datum of
10 HH"‘H‘H 1988 (NAVD '88)
Coordinates are NAD '83
L J'H'HHH' ¥ = Observed Groundwater depth at time of drilling
| | | | | | | l Blows = Numbor of blows required to drive spiit spoon
------ sampler 150 mm or interval shown
AR USCS = Unified Soil Classification System
AASHTO = American Association of State Highway and
Transportation Officials

= See Key to Soil Logs for list of abbreviations

* *‘]HTH'H and descriptions of tests

15 — --I-'-{-|---H-H~ SAMPLE TYPE
Ll sPT = Stndard Penetration Test, 34.9mm ID and
16 — _J_LJ-L.-L.I-L.!- 50.8mm OD split spoon sampler

I MC = Modified California Sampler, 50.8mm ID and
7 | '_’_J_I___[J_I_J_ 63.5mm OD split spoon sampler
7 1 E] P = Piston Sampler, 76.2 mm OD

9 — SPT | 6101 M1

8

WY-%#EQMQQ
- med ., wet, biack —1
D - medium dense,

to black

p>
Qi3
th
w
w»
~
o
-
—
—
N
-T
o
\
T
—
-_-T
—
v

-]

®
pe b v bev v v te v bptvatyera by e tov g v bervalprrrtones

&

w
Q

o
o

] H’!‘-I“h'“l_i‘_]‘ [I]SH = Sheiby Tube, 76.2mm OD, pushed

7 R RN [ac = suksampie

PLATE D-97







Table X5-1

SUMMARY OF TEST DATA
PROJECT Legacy Parkway ~ C-946 PROJECT NO. 200601-147
LOCATION Trail Bridge over Rick’s Creek FEATURE Foundations
SEEEOTQ PSJE‘INRDAAI'T(?N IN-PLACE UNCONFINED ATTERBERG LIMITS MECHANICAL ANALYSIS Ug'gl'ED
No. SURFACE R l?m MOISTURE C%I}AF?E"E?S?LVE LQUID | PLASTIC | PLASTICITY | peocene | pecgny | PERCENT CLA%EEQEON
(o FooT WEGHT | ” W WOEX | ‘cRaVEL | sAND | ST | Classification)
RSB-X5-652 0-1.5 17.6 NP 10 65 25 SM / A-3(0)
6-7.5 97.1 27.2 829 37 18 19 1 6 93 CL / A-6(18)
12-13.5 245 1459 37 19 18 0 10 90 CL/ A-6(17)
20-21.5 848 37.6 32 20 12 0 9 91 CL/ A-6(11)
35-36.5 13 26.8 NP 0 96 4 SP/ A-3(0)
37.5-39 16 247 NP 0 90 10 SP-SM / A-3(0)
42-43.5 66.8 55.4 1427 64 23 41 0 0 100 CH/ A-7-5(47)
50-51 47.8 1094 53 55 28 0 20 80 CH / A-7-5(24)
60-61.5 82.5 36.7 47 20 27 0 0 100 CL / A-7-5(30)
70-71.25 57.5 2009 65 26 39 0 1 99 CH/ A-7-5(45)
80-81.5 83.1 35.0 50 13 37 0 1 99 [CL/CH/A-7-5(39)
NP=Nonplastic
RB&G ENGINEERING, INC. k | H:\2006\i00_begacyPkwy General\l47_LegacyPky Trail ovr RickCrk\Lab Testing\summary.0706.doc

Provo, Utah




Void Ratio (e)

(tons/ft2)

.75
o— | | 1
__—____“_—_—_—_ﬁ_““~1k\\\
\\‘\
.70
™~
.85
.60
RB&G
B8 ENGINEERING
INC.
CONSOLIDATION TEST RESULTS

.55 L

Figure No. Boring No. _RSB-X5-652

Surface Elev. __________ Depth Interval 6'-7.5' -

Moisture Content__ 27.2 7 Dry Unit wt.__97.1 ips./ftd

37 7 PL 18 4 P19 3
.50

Project: Legacy Parkway - C-945

(Legacy Parkway Trail Over Rick's Creek)
Davis County, Utah
.45
0.01 0.1 1.0 10
Pressure




% Strain

Oe —
T ]
™~
\.\\
\\
3 AN
6
9 \\K\
RB&G
B | ENGINEERING
INC. |
CONSOLIDATION TEST RESULTS

12

Figure No.___ Boring No. _RSB-X5-652

Surface Elev. ______ Depth Interval___ 6'-7.5"

Moisture Content__27.2 7 Dry Unit Wt.__97.1  1bs./ft5
5 w37 7 m 18 7 P19 7

Project: Legacy Parkway - C-945
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Table X6-1

SUMMARY OF TEST DATA
PROJECT Legacy Parkway — Structure C-947 PROJECT NO. 200601-148
LOCATION Trail Bridge over Steed-Davis Creek FEATURE Foundations
EEEL"JC'V PSII?#?AATTC?N IN-PLACE UNCONFINED ATTERBERG LIMITS MECHANICAL ANALYSIS Ug'&'ED
\o! SURFACE R lﬂm MOISTURE COS'}A'I‘:ER;“%S%TE LQuiD | PLASTIC | PLASTICITY | peocens | pencent | PERCENT CLA%EEQ;'ON
o FooT WERHT | 1 g v M. | GRAVEL | saNp | T | Classification)
RSB-X6-653 3-45 89.3 275 327 42 16 26 0 16 84 CL/A-7-5(21)
12-13.5 88.2 33.2 858 33 17 16 0 13 87 CL / A-6(13)
31.5-33 0 244 47 22 25 0 81 19 SC/ A-2-7(3)
40-41.5 89.5 33.6 745 30 18 12 0 3 97 CL/A-6(11)
50-51 422 42 20 22 0 3 97 CL/ A-7-5(23)
60-61.5 63.5 55.0 861 75 24 51 0 0 100 CH/ A-7-5(59)
70-71.5 425 45 22 23 0 0 100 CL/ A-7-5(26)
80-81.5 66.1 51.8 714 52 22 30 0 1 99 CH/ A-7-5(33)
95-96.5 61.0 61.4 76 26 50 0 1 99 CH / A-7-5(58)
105-106 211 39 21 18 0 6 94 CL/A-6(18)
115-116.5 66.3 49.0 66 29 37 0 1 99 CH/ A-7-5(44)
NP=Nonplastic
Ré&G ENGiNEERlNG, INC. o ‘ H;\200.6\IOO_Légacerl'<wy ’General\l48_LegacyPky ‘Tmil ovr SteedbavCrk\Lachstiﬁg\LabSumlﬁali0806.doc

Provo, Utah




Void Ratio (e)

1.60
[ &
‘F‘\*
1.40
1.20
1.00
RB&G
8P| ENGINEERING
INC.
CONSOLIDATION TEST RESULTS
.80
Figure No. _______ Boring No. RSB-X6-653
Surface Elev. ___ Depth Interval __115'-116.5"
Moisture Content___49.0 7 Dry unit wt.__66.3  s./fts
LL__ 66 4 PL 29 7 P37 7
.60
Project: Legacy Parkway - Structure C-946
(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah
.40
0.01 0.1

1.0 10




% Strain

0¢- ——
\\\
4 \‘\
8
12
RB&G
8P| ENGINEERING
INC.
CONSOLIDATION TEST RESULTS
16
Figure No. . Boring No._RSB=X6-653 \
Surface Elev. ____ Depth InterVGIM
Moisture Content__49.0_ 7 Dry Unit Wt.__66.3 _ bs./fi8 ‘\
w_ 66 g 29 yop_ 37 7
20
Project: Legacy Parkway - Struciure C-946
(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah L
24
0.01 0.1 1.0 10




.078;\
nY
N §
085 \‘\
.092
N
\\
3 s
L
2 .099 \'\
g
3 ™
o 106 N
5 T“O\ o
(]
\\d

13

120

127

10 1.0 10 100 1000 10,000
Time (minutes)
. TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
% ENGINEERING Depth:  115'-116.5' Legacy Parkway - Structure C-946 Figure
INC. L oad: 2.30 to 4.60 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah




120
‘\*
130 Sy 4\
140 \‘\\
)
£ N
2 .50
o AN
£ \
©
O
o 160 N
5 Y
a
N
170 A \\
K\
.180 ™
\
190
.10 1.0 10 100 1000 10,000
Time (minutes)
TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
W ENGINEERING Depth:  115'-116.5' Legacy Parkway - Structure C-946 Figure
A INCU.* i Load: 4.60 to 9.20 tons (L.P. Trail Over Steed-Davis Creek)
roven e Davis County, Utah




073

.081
__.089 &
(73]
8\
£~
Q
\
g’ .097 \
©
O
2
5 .
o .105 ‘ﬁ\

\o\\
‘.\
13 T
. ~]
\\
o~
\
\
21
0 5 10 15 20 25 30 35 40 45 50 55
A/Time “minutes)
TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
W ENGINEERING Depth:  115'-116.5' Legacy Parkway - Structure C-946 Figure
. INCU:r A Load: 2.30 to 4.60 tons (L.P. Trail Over Steed-Davis Creek)
o e Davis County, Utah




Dial reading (inches)

120,

132 X
144 \

156 \

.168
\0\
T
\
180 [ ]
192
0 5 10 15 20 25 30 35 40 45 50 55
A/ Time /minutes)
H _ TIME CONSOLIDATION
RB&G ole no.: RSB-X6-653
W ENGINEERING || Depth:  115'-116.5' Legacy Parkway - Structure C-946 Figure
INC. (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

L oad: 4.60 to 9.20 tons

Davis County, Utah




Void Ratio (e)

1.00
e —
—\
—e—_|
\\
.80 \.\
.70
RB&G N
P | ENGINEERING N
INC. N
CONSOLIDATION TEST RESULTS

60 N

Fige No. ___ Boring No. _RSB-X6-653

Surface Elev. ___ Depth IntervulM —_—— ! o | |||

Moisture Content___33.2_# Dry Unit wt.__88.2  bs./ft

__ 33 7 P17 7 P__16 7
.50

Project: Legacy Parkway - Structure C-946

(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah
.40
0.01 0.1 1.0




% Strain

o¢—=;__~___~‘~‘_“
_‘“—_~\\u\
4
8
12
RB&G
8P| ENGINEERING \
INC.
CONSOLIDATION TEST RESULTS *\
16
Figwe No. ____ Boring No. _RSB-X6-653
Surface Elev. _______ Depth Interval___12'-13.5'
Moisture Content__ 33.2 7 Dry Unit Wt.__88.2 _ 1bs./ft5 N
w33 7 PL 17 7 p___16 7
20
Project: Legacy Parkway - Structure C-946
(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah
24

1.0




.066
— |
.089 R
X
‘\\\1.\\\\\\\\1g

072 \\‘\
? N
o N
L
2 075 %
g
3 RN
o .078 -
5 b
a —o<

N
.081 \.\\
™
I
.084
.087
.10 1.0 10 100 1000 10,000
Time (minutes)
, TIME CONSOLIDATION
Hole no.: RSB-X6-653
Legacy Parkway - Structure (C-946 Figure

RB&G
BP | ENGINEERING

INC.

Provo. Utah

Depth: 12'-13.5'
Load: 0.58 to 1.15 tons

(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah




.084

.088 N

.092 \

)
[1)]
< \t\
.is) .096 N
N
£ e
R
O
© .10 \'\\
=]
a
\o\\
104 \\.\
‘0\\
108 \.\\\
e
12
10 1.0 10 100 1000 10,000
Time (minutes)
, TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
W ENGINEERING Depth:  12'-13.5' Legacy Parkway - Structure C-946 Figure
. lNCU:r i Load: 1.15 to 2.30 tons (L.P. Trail Over Steed-Davis Creek)
rover e Davis County, Utah




Dial reading (inches)

.065

.068

074

.071 x

077 \\

"\‘-
\\
.080
\
-§\\\\\\~‘\
\\-‘
.083
0 5 10 15 20 25 30 35 40 45 50 55
A/ Time minutes)
_ TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
W ENGINEERING Depth:  12'-13.5' Legacy Parkway - Structure C-946 Figure
INC. (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Load: 0.58 to 1.15 tons

Davis County, Utah




Dial reading (inches)

.080

.085 X
.090 \

.095 \

.100 \

~
e
105 —
\
R —
110
0 5 10 15 20 25 30 35 40 45 50 55
A/Time /minutes)
TIME CONSOLIDATION
l}]}a&(} Fio'e no.: RSSB"XGS‘SESS C) ()
W ENGINEERING Depth:  12'-13.5' Legacy Parkway - Structure C-946 Figure
INC. Load: 115 to 2.30 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah




Void Ratio (e)

1.80
o— |
1.60 T T
\\\
1.40
1.20
RB&G
8P| eneNEERING
INC.
CONSOLIDATION TEST RESULTS

1.00

Figue No. _______ Boring No. _RSB-X6-653 \\

Surface Elev. ________ Depth Interval 60'-61.5' \.\

Moisture Content___55.0_7 Dry Unit wt.__63.5 __bs./ft3

80 w__75 7 PL___24 2z P31 3
' Project: Legacy Parkway - Structure C-946 -""‘ﬂ
(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah
.60
0.01 0.1 1.0




% Strain

Ot
\\\
6 AN
N
12
18
RB&G
B | ENGINEERING
INC.
CONSOLIDATION TEST RESULTS
24
Figwre No. __ Boring No._RSB=-X6-653
Surface Elev. ___ Depth Interval__60'-61.5"
Moisture Content__55.0 7 Dry Unit wt._ 63.5  pps./fts \\
LL /Z PL Z Pl 7
30 o
Project: Legacy Parkway - Structure C-946
(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah L]
36| |
0.01 0.1 1.0 10
Pressure (tons/ft?)




.118;\
—e— |
126 ‘\1l\\\\
\
\O\\.\

134 \\
»
Q
£~
2 42
o N\
£ \
©
O
o 150
= \
2

.158

N
N
166 AR
\\
174 \o
.10 1.0 10 100 1000 10,000
Time (minutes)
, TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
P | ENGINEERING || Depth: 60615 Legacy Parkway - Structure C-946 Figure
INC. Load: 1.15 to 2.30 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah




Dial reading (inches)

.177R

.187

.207

227

237

.247

197

217

e

10

1.0 10

100 1000

Time (minutes)

10,000

W ENGIERRING

INC.

Provo. Utah

Hole no.: RSB-X6-653
Depth:  60'-61.5'
Load: 2.30 to 4.60 tons

TIME CONSOLIDATION

Legacy Parkway - Structure C-946
(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah

Figure




115 \.
125
N

sl 1%
% \
2 N
Q
£ \
g’ 145
O
3 A\
5 N\
5 155 \\

AN
o

165 T~

. \\

175

0 5 10 15 20 25 30 35 40 45 50 55
A/Time (/minutes)
. TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
W ENGINEERING Depth:  60'-61.5' Legacy Parkway - Structure C-946 Figure
INC. L oad: 115 to 2.30 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah




.200 \

72 4

.186
\

E
< N\
£ \
g‘ 214
Ee
: N
9 \\
o 228 \
\.\\\
\
\\
242 e ——
—te |
o
.256
0 5 10 15 20 25 30 35 40 45 50 55
A/ Time /minutes)
. TIME CONSOLIDATION
W ENGINEERING Depth:  60'-61.5' Legacy Parkway - Struclure C-946 Figure
INC. Load: 2.30 to 4.680 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah




Void Ratio (e)

1.60

1.40

1.20

1.00

.80

.60

RB&G

BP| ENGINEERING
INC.

CONSOLIDATION TEST RESULTS

Figure No. _________ Boring No. RSB-X6-653

Surface Elev. Depth Interval __80'-81.5"

Moisture Content__S51.8 7 Dry Unit wt.___66.1  ibs./its

w52 7 PL 22 2 p__30 7

Project: Legacy Parkway - Structure C-946
(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah

1.0




% Strain

OO\\\\
—~~“—‘—‘~—~“““\u\\\
5 L
N
10
15
RB&G
P ENGINEERING
INC.
CONSOLIDATION TEST RESULTS
20
FigweNo. ____ Boring No. _RSB-X6-653
Surface Elev. ___ Depth interval___80'-81.5"'
Moisture Content__ 51.8 % Dry Unit wt.___66.1 _ ibs./f®
w52 gz 22 4 p_ 30
25
Project: Legacy Parkway - Structure C-948
(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah .\
30
0.01 0.1 1.0

(tons/ft?)




.100&
—~o—__|
107 \\
\-\
N

M4
0
[
< \\
2 a2
2 AN
£ N
©
2 8 AN |
2 AN

135 e

\\\
™
142 \,.
149
10 1.0 10 100 1000 10,000
Time (minutes)
_ TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
W ENGINEERING Depth:  80'-81.5' Legacy Parkway - Structure C-946 Figure
INC. Load: 1.15 to 2.30 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah




.1451\
B
~e{ |
155 "\\\
N

165 \
= N
”n N
[
£
2 .75 \
o
£
o
O
© 185
o
o N

N
195 \0\\
‘o\
Ra
205 I
\\\
\o\.
215
10 1.0 10 100 1000 10,000
Time (minutes)
: TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
B ENGINEERING || Depth:  80-81.5 [ Legacy Parkway - Structure C-946 Figure
INC. Load: 2.30 to 4.60 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah




Dial reading (inches)

.096 ¢

104 X

A2 \

120 \

128 \\

\\
\
136
\\
144
0 5 10 15 20 25 30 35 40 45 50 55
A/ Time “/minutes)
. TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653 :
W ENGINEERING Depth:  80'-81.5' Legacy Parkway - Structure C-946 Figure

INC.

Provo., Utah

Load: 1.15 to 2.30 tons

(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah




142

154 X

166 \

178 \

Dial reading (inches)

190 \

\.\\
.202 —]
\\
\
-\\
— |

214

0 5 10 15 20 25 30 35 40 45 50 55

A/Time @/minutes)
, TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
TP | ENGINEERING || Depth: 80815 Legacy Parkway - Structure C-946 Figure
. IN(L:G A Load: 2.30 to 4.60 tons (L.P. Trail Over Steed-Davis Creek)
rever e Davis County, Utah




1.80
[ 2
— |
\C\\
\\\.\
1.60
G 1.40
0
-~
O
o
Q
©
> 1.20
RB&G
8P EencINEERING \N
INC.
CONSOLIDATION TEST RESULTS \
1.00
Figwe No. ______ Boring No. _RSB-X6-655
Surface Elev. Depth Interval __95'-96.5" L
Moisture Content 61.4 1 Dry Unit Wt. 61.0  s./it
w76 gy p_ 26 yop_ 30 z
.80
Project: Legacy Parkway - Structure C-946
(L.P. Trail Over Steed-Davis Creek)
Davis County, Utah
.60
0.01 0.1 1.0 10




7% Strain

Oe
‘ﬂ\\‘
\.\
\\\\
6
12
18
RB&G
8P| ENGINEERING
INC.
CONSOLIDATION TEST RESULTS \

24

Figwe No. _______ Boring No._RSB-X6-653

Surface Elev. _____ Depth Interval__95'-886.5'

Moisture Content__ 61.4 7 Dry Unit Wt. 61.0 s/ \
10 lw__ 76 z pL___26 7 p__50 7

Project: L Park - St t C-946 -

P (P, Trail Over Steed-Davis Creel) —
Davis County, Utah
36
0.01 0.1 1.0 10

Pressure

(tons/ft2)




.055

.060
™~
N

.065 \‘\
3 N
i -
2 .070
o \\
s X
O
© .075 \-\
© \0\
o ™~

\N\
.080 N
N
.085 N -
e
.090
1.0 10 100 1000 10,000
Time (minutes)
T CO ]
. Hole no: RSBXB.653 IME CONSOLIDATION
% ENGINEERING || Depth:  95'-96.5' Legacy Parkway - Structure (-946 Figure
INC. Load: 1.15 to 2.30 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah




102
N
N

M4 R 18
@ \
£
2 126 AN
g N
E 138 \\
9 \\
]

150 \.\

162 ™ \\'\

\\l’
174
10 1.0 10 100 1000 10,000
Time (minutes)
IME NSOLIDATION
RB&G Hole no.: RSB-X6-653 T €O
B ENGINEERING || Depth:  95'-96.5 Legacy Parkway - Structure C-946 Figure
INC. Load: 2.30 to 4.60 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah




.054

.060

.066
»
Q
L
Q
£
g‘ .072
o)
O
- N
o
5 o078 \\

“.\_\_~-\--
\._
.C)8‘4 [ ——
—
.090
0 ) 10 15 20 25 30 35 40 45 50 55
A/ Time @/ minutes)
_ TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
W ENGINEERING Depth:  95'-96.5' Legacy Parkway - Structure C-946 Figure
INC. Load: 115 to 2.30 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah




Dial reading (inches)

.085

100 \

I
15
\

130 ‘\

145
\\\\\\\\=\\\\\
\\
160 1 —
—L | ]
175 I —
. 0 S 10 15 20 25 30 35 40 45 65 70
A/Time “/minutes)
. TIME CONSOLIDATION
RB&G Hole no.: RSB-X6-653
W ENGINEERING Depth:  95'-96.5' Legacy Parkway - Structure (-946 Figure
INC. Load: 2.30 to 4.60 tons (L.P. Trail Over Steed-Davis Creek)

Provo. Utah

Davis County, Utah







Recommendations for LPILE and GROUP analyses.

Project: Legacy Parkway by: sfj

Structure No: C-943 FAK No: n/a date: 6/28/2006

Description: Trail Bridge at City Canal

Approx. Pile Cap Elev: 4215 ft Pile Type: Closed-End Pipe Pile
Est. Pile Tip Elev: 4164 ft Size: 12.75 inch O.D.
Pile Length Below Pile Cap: 51 ft Water Table: assume 6 feet

Soil Layers Max Unit Resistance

Thickness| Top Elev | Bottom Elev Soil T del Eff. Unit Wt.| Cohesion | Strain Factor| Friction Angle| p-y Modulus, k Side End
W | ® | ® oTypepymode) | o) | s) | e | (dearees) | (pe) bs) | (s
7 4215 4208 Soft Clay (Matlock) 0.033 6.9 0.01 0 60 5.6 0
10 4208 4198 Soft Clay (Matlock) 0.028 2.1 0.02 0 25 20 0
14 4198 4184 Soft Clay (Matlock) 0.033 2.8 0.02 0 30 24 0
6 4184 4178 Soft Clay (Matlock) 0.033 2.8 0.02 0 30 2.3 0
19 4178 4159 Soft Clay (Matlock) 0.030 6.9 0.01 0 90 6.6 50

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-Multiplier 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.
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Recommendations for LPILE and GROUP analyses.

Project: Legacy Parkway by: Srj
Structure No: C-946 FAK No: n/a date: 6/21/2006
Description: Trail Bridge at Rick's Creek
Est. Pile Cap Elev: 4218 ft Pile Type: Closed-End Pipe Pile
Est. Pile Tip Elev: 4142 ft Size: 12.75 inch O.D.
Pile Length Below Pile Cap: 76 ft Water Table: 3 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
M | ® | @ ey o) | (s) | & | (degrees) |  (pci) (es) | (psi
5 4218 4213 Sand (Reese) 0.028 0 0 30 25 0.5 0
7 4213 4206 Soft Clay (Matlock) 0.030 7.6 0.01 0 60 2.8 0
17 4206 4189 Soft Clay (Matlock) 0.030 3.5 0.02 0 30 3.2 0
8.5 4189 4180.5 Liguefiable Sand 0.030 0 0 0 10 2.0 0
21.5 4180.5 4159 Soft Clay (Matlock) 0.030 3.5 0.02 0 30 3.5 0
15 4159 4144 Soft Clay (Matlock) 0.030 49 0.018 0 40 49 0
2 4144 4142 Soft Clay (Matlock) 0.033 10 0.01 0 90 8.5 62

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-Multiplier 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\147_LegacyPky Trail ovr RickCrk\Pile Design\LPILE\LPILE_param_RicksTrailBridge
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Recommendations for LPILE and GROUP analyses.

Project:

Structure No:

Legacy Parkway

C-947

FAK No:

n/a

by:
date:

STj

6/23/2006

Description: Trail Bridge at Steed-Davis Creek
Approx Exist. Ground Elev: 4214 ft Pile Type:  Closed-End Pipe Pile
Est. Pile Tip Elev: 4142 ft Size: 12.75 inch O.D.
Pile Length Below Ground: 72 ft Water Table: upper 3 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
® | @ () ooy (o) | (ps) | & | (degrees) |  (pci) (psi) (psi)
17 4214 4197 Soft Clay {Matlock) 0.028 1.7 0.02 0 20 1.7 0
6.5 4197 4190.5 Liquefiable Sand 0.025 0 0 0 10 2.0 0
7.5 4190.5 4183 Soft Clay (Matlock) 0.025 1.0 0.025 0 20 1.0 0
3 4183 4180 Liquefiable Sand 0.025 0 0 0 10 2.0 0
15 4180 4165 Soft Clay (Matlock) 0.028 2.2 0.02 0 25 2.1 0
21 4165 4144 Soft Clay (Matlock) 0.028 3.5 0.02 0 30 3.5 0
4144 4142 Soft Clay (Matlock) 0.030 5.6 0.015 0 50 5.8 3

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 tength 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-Multiplier 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\148_LegacyPky Trail ovr SteedDavCrk\Pile Design\LPILE\LPILE_param_RicksTrailBridge printed 9/14/2006



Legacy Parkway Project

Summary of Lateral Earth Pressure Recommendations

Recommended Soil Parameters

Total Unit Lr:tizzil:)alj Cohesion
Fill Description Weight Comments
(pch) Angle (psf)
P (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 pcf for loads and 80 pcf for resistance.*
*Recommendations per Memo dated April 18, 2006
(1) Active Lateral Earth Force (yielding walls) In the equations listed herein:
P, = 0.5K,yH® (triangular distribution) Y = effective unit weight of soil
K, = 0.24 for Sandy Gravel and Pumice H = height of wall

0.28 for Silty Sand

(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)
Py = O.SKOyH2 (triangular distribution)
K, = 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* = O.5K0yH2 (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 10% PE in 50 Years | 2% PE in 50 Years
From Mill Creek North 0.22g - 0.26g 0.60g - 0.63g
South of Mill Creek 0.26g - 0.30g 0.65g - 0.73g

Equations by Okabe (1926) and Mononobe and Matsuo (1929), referenced in Kramer (1996)
Total Active Thrust
Pae = 0.5K \gyH
Kag = (see table below)
Dynamic Component
AP, = Pag - Pa P, has triangular distribution (resultant at H/3 above base of wall)

AP,g 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 = 0.5KpgyH’
Kpg = (see table below)

Dynamic Component
APpg = Pp - Ppg

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

Dynamic Earth Pressure Coefficients (for minimal wall displacement*)

Case Friction Peak Ground Acceleration
Angle 0.25 0.30 0.63 0.73
Active 38 0.35 0.38 0.65 0.77
(Kae) 34 0.41 0.44 0.75 0.92
Passive 38 3.77 3.68 3.01 2.76
(Kpe) 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
(Kee) 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, = ayH
a,= Peak Ground Acceleration Coefficient (PGA/g)

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

Point of Application of Dynamic Thrust
heq = AM(.,q/APeq
= (0.53H

References
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Date:

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)

® Page 1

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

* Regular-Weight Fill — 150 pcf for load calculations, 125 pcf for resistance calculations
o Lightweight Fill (Pumice) — 85 pcf for foad calculations, 80 pcf for resistance calculations

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

s 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 AKae and AKpe and are computed by subtracting the static force
from the total thrust as shown on the memo. It should be noted that the equations by Wood
(1973) for non-yielding walls provide only the dynamic thrust components of force and
moment, and do not include static components.

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

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



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 abuiment 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.

c Friction | Peak Ground Acceleration Coefficient
3¢ | 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
(Kee) 34 3.29 3.24 2.89 277

If displacement must be minimized, we recommend that the factors shown in the initial memo
(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 Pae 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 resuits 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-
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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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