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LEGACY PARKWAY 

UTAH DEPARTMENT OF TRANSPORTATION 
SP-0067(5)O 

GEOTECHNICAL INVESTIGATION REPORT FOR STRUCTURES 

Structure F-668 - Glover's Lane over LP 
Structure C-948 - Glover's Ped over 1-15 & UPRR 

1.0 GENERAL 

This report presents the results of geotechnical investigations and provides foundation 

recommendations for the following bridge structures located within the Legacy Parkway project: 

• Structure F-668 - Glover's Lane over Legacy Parkway 
• Structure C-948 - Glover's Lane Pedestrian Bridge over 1-15 & UPRR 

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 

The Legacy Parkway project is divided into three Segments. Segment 3 begins at 

LP NB Station 2610+00 (LP SB Sta. 3610+00) and continues north to the 

northerly terminus of the project. Glover's Lane will cross over the Parkway via 

Structure F-668, located at about LP NB Station 2628+00. Structure C-448, a 

three-span steel structure, presently carries Glover's Lane over the UPRR line, the 
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new UTA Commuter Rail line, and 1-15. Structure C-948 will be a pedestrian 

bridge located on the north side of Structure C-448. 

1.1.2 Proposed Improvements 

The bridge over Glover's Lane (F-668) is expected to be a pre-stressed concrete 

girder structure approximately 77 feet wide and with two spans ranging from 100 

to 115 feet in length. The roadway on the bridge will be about 56 feet wide, and 

sidewalks will be located on both sides of the structure. The pedestrian bridge (C-

948) over UPRR, UTA Commuter Rail, and 1-15, will be a steel structure 

approximately 10 feet wide with three spans ranging from 130 to 140 feet in 

length. The structure will be located immediately north of the existing Glover's 

Lane over UPRR and 1-15 bridge (C-448), with about 5 feet of open space 

separating the two structures. Preliminary drawings of the proposed structures are 

included for reference in Appendix A. 

1.1.3 Climatic Conditions 

The climate in the project area is characterized by relatively warm summers and 

cold winters. The frost depth ranges between 20 to 30 inches. Winter snow often 

requires plowing, and de-icing salt is regularly deposited on major roadways 

during the winter months. 
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2.0 PREVIOUS REPORTS AND INVESTIGATIONS 

The following geotechnical reports and investigations have been completed previously by others 

for this project. 

2.1 PB/FAK GEOTECHNICAL INVESTIGATION REPORT 

UDOT provided copies of the Geotechnical Reports prepared by Parsons Brinckerhoff 

Quade & Douglas (PB) for Fluor Ames Kraemer (F AK), 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 proj ect. It should be 

noted that the project was divided into five segments for the Design-Build project. The 

Glover's Lane bridge sites were located in Segment 4 of the Design-Build project. At the 

time of the Design-Build project, the proposed structure at Glover's lane was a six-span 

bridge crossing over Legacy Parkway, UPRR, and 1-15. 

2.2 KLEINFELDER GEOTECHNICAL INVESTIGATION 

It is our understanding the Kleinfe1der, 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/F AK Design Build reports 

referenced in Section 2.1 above. 

2.3 DAMES & MOORE PRELIMINARY GEOTECHNICAL STUDY 

It is our understanding that Dames & Moore completed a geotechnical study for the 

proposed preliminary Legacy Parkway corridor and presented the results in a 1998 report. 
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3.0 EXISTING FACILITIES 

The proposed Glover's Lane over LP bridge site is presently occupied by embankment fill on the 

west approach to Structure C-448 over the UPRR and 1-15. Structure C-448 will be left in place. 

The west approach fill will be removed where the Legacy Parkway is to cross through the area. 

The existing fill will be raised and widened at some locations to accommodate structure F-668, 

which will be about twice as wide as C-448. 

Abutment 3 of structure F-668 will be located about 170 feet west of the existing UPRR tracks. 

Construction of the UTA Commuter Rail line was underway at the time of the field 

investigations described in this report. 

The nearest buildings to the bridge sites are homes and industrial/agricultural buildings located 

between 400 and 500 feet west of the F-668 west abutment, and another group of homes located 

about 450 to 500 feet east of the C-948 east abutment. Various utility lines exist throughout the 

project area, including buried utilities such as gas, oil, power, and communications lines. 

Overhead power lines currently run from east to west along the north side of the Glover's Lane 

embankment, and a separate set of power lines runs in a north-south direction between Legacy 

Parkway and the UPRR tracks. 
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4.0 FINDINGS 

4.1 EXISTING SITE CONDITIONS 

The topography is relatively flat throughout Segment 3, and generally slopes down to the 

west towards the Great Salt Lake. The proposed Legacy Parkway corridor begins just 

west of the existing 1-215 / 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 ofl-

15. North of Parrish Lane in Centerville, the Parkway corridor will be located less than 

about 0.25 miles west ofl-15, with the two corridors essentially parallel continuing north 

to the 1-15 / US-89 interchange in Farmington. The south and north interchanges are 

already partially constructed. Some industrial and commercial facilities are located along 

the alignment. 

The Glover's lane bridge sites are relatively flat, except for the raised roadway and 

railroad embankments. East of 1-15, the ground surface begins to slope more steeply up to 

the east towards the Wasatch Mountains. Vegetation at the site consists primarily of 

weeds and wild grasses. Some trees were observed along the base of the Glover's Lane 

roadway embankment. 

4.2 SURFACE DRAINAGE 

Surface drainage in the project area generally follows the topography to the west 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, particularly in low-lying areas at 

the toes of roadway embankments, can make access to bridge sites difficult. 

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. 
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The general topography of the Wasatch Front is due, in large part, to Basin and Range 

extensional faulting. The Wasatch Fault is an extensional nonnal 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 of 1-15 and the Wasatch Front communities 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, fonning the Provo shoreline. Due to changing climatic conditions, the 

lake level gradually dropped to the historic levels of its modern day remnant, the Great 
Salt Lake. The last major high water shoreline of the lake was the Gilbert shoreline which 
reached an elevation of about 4,250 feet between 11,000 to 10,000 years ago. 

Historically, the Great Salt Lake has fluctuated between 4,211.9 and about 4,191 feet 

above sea level. 

During Bonneville times, thousands of feet of sediment were deposited in the valley. 

Deposits consist of deep-water silts and clays, shoreline sand and gravels and gravelly 

barrier beach and deltaic deposits. The unconsolidated to semi-consolidated valley fill 

deposits are thought to range from 2,000 to 5,000 feet thick (Black, and others, 2003; 

Currey, and others, 1984; Hintze, 1988; Stokes, 1986). 

A geologic map of the Central Wasatch Front by Davis (1983) shows the surficial 

deposits in the proposed Parkway alignment to consist of floodplain and delta deposits 

(chiefly fine-grained and poorly drained sediments) in the vicinity of the south 

interchange, Provo Fonnation and younger lake bottom sediments (clays, silts, sands, and 

localized offshore bars) through the majority of the project, and landslide deposits near 

the north interchange. Newer maps of the area (Personius and Scott, 1992; Nelson and 

Personius, 1993), characterize the predominant surficial geologic deposits throughout the 
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study area as Lake Bonneville lacustrine clay and silt, with Holocene to upper Pleistocene 

lateral spread deposits at some locations. Post-Bonneville lacustrine and marsh deposits 

are encountered along the easterly shores of the Great Salt Lake and encroach on the 

Parkway alignment from the west at some bridge sites. Localized upper Holocene stream 

alluvium associated with the Jordan River can be found along the shores of the river near 

the southerly terminus of the project. Bonneville lacustrine sand and gravel may be 

encountered near the northerly terminus, along with upper Holocene fan alluvium 

consisting of cobbles and gravel in a sandy matrix. 

Davis (1983) shows the surficial geology of the Glover's Lane bridge sites to consist of 

landslide deposits, with Provo Formation and younger lake bottom sediments located east 

and south of the site. (see Figure 2a). The landslide deposits are mapped over a relatively 
large area extending from the vicinity of Glover's Lane on the south to near the 

intersection of Highway 89 and Farmington Main Street on the north. The slide deposits 

mapped by Davis also extend as far west as the shores of the Great Salt Lake in this area. 

Figure 2b shows the Glover's Lane sites to lie within surficial Holocene to upper 
Pleistocene lateral spread deposits mapped by Nelson and Personius (1993). These 

deposits extend to the north and west of the sites, while lacustrine silt and clay deposits 
are shown to the south and east of the sites. Some fan alluvium and debris flow units are 

mapped on the east side ofI -15 on the south side of Glover's Lane. 

Figure 2c shows portions of the Farmington Siding Landslide Complex mapped by Harty 
and Lowe (1992). The liquefaction-induced landslide deposits on this map are scattered 

throughout the area west of Farmington, and it will be noted that liquefaction-induced 

landslide deposits from the Lake Bonneville regressive phase to early Great Salt Lake 
period are mapped on the westerly portion of the Glover's Lane sites. This unit is 

characterized by masses of soil forming complex landslides that probably moved as both 

flow failures and lateral spreads during earthquakes. The surficial soils on the easterly 

portion ofthe site are shown as fine-grained lacustrine soils from the same time period. 

4.4 GEOLOGIC HAZARDS 

Geologic hazards identified within the Legacy Parkway project area include ground 

shaking, liquefaction-induced lateral spreading and landslides, and subsidence during a 

moderate to large seismic event on the Salt Lake or Weber segments of the WFZ. Large 

seismic events on one of the other surrounding less studied faults such as the Great Salt 

Lake fault may also trigger these hazards. 
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Due to the close proximity of the Parkway to the Great Salt Lake, tilting of the lake 

during tectonic subsidence will shift the lake toward the east. This subsidence will cause 

a rise in already high ground-water tables and cause the lake to inundate toward the east. 
Subsidence and tilting will be greatest nearest the fault and will taper off away from the 

fault toward the west. Studies by Keaton (1987), and Chang and Smith (1998) have 

compared the 7.5 magnitude earthquake at Hebgen Lake, Montana in 1959 to a maximum 

credible earthquake along the Wasatch Front. Keaton's study shows the area near the 

most eastern extent of Farmington Bay to have the greatest potential for flooding. It 
should be noted that the magnitude of this hazard is directly related to the level of the 

lake and the location and magnitude of the earthquake. Ground shaking from surrounding 
faults or rupture of the Great Salt Lake fault beneath the lake also has the potential to 

generate wave hazards 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 Glover's Lane bridge sites is provided in Section 5.0. 

4.5 SOIL MATERIALS 

Borings at the Glover's Lane bridge sites encountered primarily lean clay with silt and 

sand layers in the upper 60 to 90 feet, followed by medium-dense to very dense sand with 

occasional clay layers. 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 Oquirrh 

Mountains; 2) a deep, confined aquifer in the center of the valley in gravel deposits 

beneath clay confined beds; 3) a shallow, unconfined aquifer in the center of the valley 

overlying the confined aquifer; and 4) local perched aquifers located primarily adjacent to 

mountain fronts. 
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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 2 to 5 feet of the ground 

surface at the Glover's Lane bridge sites at the time of drilling (March-May 2006). 

Fluctuations of a few feet can be expected due to typical seasonal variations. Wet and soft 

conditions were encountered at the toes of existing embankments and other low-lying 

areas, creating difficult access conditions. Artesian conditions were encountered in the 
lower confined aquifers at some locations. 

4. 7 POTENTIALLY HAZARDOUS MATERIALS 

Potentially hazardous materials were not noted during the field investigation. All soil 

samples were re-examined in the laboratory and 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. 

5.1 DESIGN CRITERIA 

5.1.1 MCEER Site Class 

The subsurface profile encountered by borings at the site generally consists of 

firm to stiff clay deposits with average undrained shear strength in the 900 to 

1100 psf range in the upper 60 to 90 feet. The clayey soils are underlain by 

medium-dense to dense layers of sand, silt, and gravel. Based upon available 

subsurface information, it is recommended that MCEER Site Class D be used for 

seismic design. 

5.1.2 Ground Acceleration Values 

The Glover's Lane bridge sites are located at about latitude 40.965° North and 

longitude 111.893° West, which is approximately 0.6 miles west of the Weber 

Segment, and about 7.5 miles north 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. 

PGA 

0.2 sec SA 

1.0 sec SA 

10%PE in 50 yr 

22.36 

53.77 

18.65 

2%PE in 50 yr 

60.43 

141.18 

58.55 

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. 
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As part of the current Legacy Parkway project, Kleinfelder, Inc. developed site 

specific horizontal and vertical acceleration response spectra for the 1250 West 

bridge site and the State Street bridge site. It is our understanding that Kleinfelder 

will provide a report with conclusions and recommendations for applying the site

specific spectra 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 aI., 1997) were also applied in the 

analyses. 

Evaluation of data from the test holes indicates that several soil layers may liquefy during 

the seismic event having a 2 percent probability of exceedance in 50 years. Layer 

thicknesses and potential liquefaction-induced settlement corresponding to volumetric 

strain are summarized on the table below. 

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

Boring No. Within Depth Within Upper 50 Within Depth Within Upper 
Investigated Feet Investigated 50 Feet 

RSB-19-611 11.5 3 2.1 0.3 

RSB-19-613 17.5 3.5 3.4 0.4 

RSB-19-614 41.5 11.5 8.1 1.7 

It has been noted that surficial soils in the vicinity of the Glover's Lane bridge sites have 

been mapped as lateral spread and landslide deposits. Lateral spread occurs when a 

continuous soil layer liquefies due to earthquake ground shaking, and the overlying soils 

move laterally down a gentle slope (usually less than about 6 percent) or toward a free 

face. Continuous liquefiable soil layers having (N I )60 values less than 15 are considered 

susceptible to lateral spread, particularly when encountered within about 30 feet of the 

ground surface. Soil deposits exhibiting lateral spread potential as determined from the 

borings are summarized on the following table. 
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80ring No. 
Approx. Approx. Layer Elevation 

Soil Type (Nl )60 Notes 
Station Offset (ft) 

RS8-19-611 61+60 52' L 4230.5 - 4227.5 Sandy Silt 10 

S8-19-274 62+22 7'R 4226.5 - 4218.5 Silty Sand --- piston sampler 

LS8-19-470 62+97 7'R --- --- --- zone not sampled 

LS8-19-471 64+10 8' R --- --- --- zone not sampled 

S8-19-276 64+21 7'R 
4234 - 4227.5 Sand 6 

4223 - 4217.5 Sand 12 

RS8-19-613 66+36 22'L 4233 - 4228.5 Sandy Silt 8 to 11 

S8-19-279 66+50 27' R 4225.5 - 4220.5 Sand 12 

LS8-19-473 67+77 7'R 4226 - 4221 Sand 8 

68+65 32' R 
4225.5 - 4217 Silt 14 silt may be plastic 

S8-19-281 
Silty Sand 4217 - 4215 --- piston sampler 

RS8-19-614 68+72 26'L 4237 - 4229.5 Sand & Silt 10 to 11 

It will be noted from the table that each boring in which sampling was performed 

between elevations 4233 and 4215 feet encountered some evidence of lateral spread 
potential within this zone. A continuous layer through this zone may be susceptible to 
lateral spread. Based on the borings performed in 2006 alone ("RSB" borings), this layer 
ranges from about 3 to 8 feet in thickness, consists primarily of non-plastic sandy silt 
with 52 to 58 percent passing the No. 200 sieve, and has average SPT (N 1)60 values of 
about 10. 

The average ground slope across the site appears to vary from about 0.5 to 1.5 percent. 
Based on these parameters, along with grain size characteristics of the susceptible 
samples, the computed lateral spread displacement for the design seismic event ranges 
from 2.2 to 5.5 feet, depending on the ground slope and the thickness of the susceptible 
soil layer. It is our opinion that the continuous thickness of the layer susceptible to lateral 
spread is 3 feet or less, and that the most likely magnitude of horizontal displacement is 

between 2 and 3 feet. 

When the magnitUde of lateral displacement is significant (greater than about 4 inches), it 

is anticipated that the displacement of the ground surface will cause displacement of 
adjacent structures. Displacement of the spreading soil layer can impose significant 
lateral loads on pile foundations. Soils in the upper 10 to 20 feet are expected to 
experience horizontal displacement of up to 3 feet due to the seismic event having a 2 
percent probability of exceedance in 50 years. For the event having a 10 percent 
probability of exceedance in 50 years, the anticipated displacement is in the 1.5 to 2.0-
foot range. If structures cannot satisfactorily accommodate the estimated magnitUdes of 
horizontal displacement, it is recommended that subsurface mitigation be performed at 

this site to help protect bridge foundations from liquefaction-induced lateral spreading. 
Recommended mitigations methods are discussed in Section 7.2.1.6. 
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6.0 FIELD AND LABORATORY TEST DATA 

6.1 SUBSURFACE EXPLORATION 

Subsurface investigations perfonned at the bridge sites include borings perfonned by 

Kleinfelder in conjunction with the Design-Build project, along with supplemental 

borings perfonned by RB&G Engineering and UDOT in 2006 for the current project. 

Boring logs for bridge subsurface investigations perfonned in 2006 are included m 

Appendix B of this report. Test holes perfonned 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 sites at Glover's lane were designated with the number 19, based on the 
number used for the Glover's Lane bridge in the Design-Build project. 

Kleinfelder, Inc. perfonned several borings at the Glover's Lane bridge sites, and copies 

of applicable boring logs are also included in Appendix B. These borings are labeled 

"SB", for "Structure Boring", followed by the site number (19), followed by a boring 
number in the 200 series. It is our understanding that the borings labeled "LSB" and 

numbered in the 400 series were supplemental borings perfonned subsequent to the initial 

"SB" borings. 

For all structure borings drilled in 2006, the subsurface investigation was perfonned 

using CME rotary drill rigs, with a tri-cone rock bits and NW casing to advance the 

boring, and water as the drilling fluid. Sampling was generally perfonned at 5-foot 

intervals. At some locations, sampling was perfonned 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 l40-pound weight dropped from a distance of30 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 detennined to be about 72%. The CME-55 No.2 rig was 

likewise evaluated, and the rope-and-cathead system had an average energy ratio of 55%. 
It is our understanding that UDOT's CME-850 rig had an average energy ratio of 80%. 

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 perfonned on samples of 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) Triaxial Shear 

8) 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 perfonned 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 Glover's Lane over LP bridge (F -668) will be a 

two-span pre-stressed concrete girder structure about 77 feet wide, with span 

lengths ranging from 100 to 115 feet. The pedestrian bridge over the rail lines and 

1-15 will be a three-span steel plate girder structure approximately 10 feet wide, 
with span lengths between 130 and 140 feet. Anticipated foundation loads and 

structure dimensions are summarized on the table below: 

Structure Number F-668 C-946 

Location Glover's Lane over LP Glover's Ped over 1-15 & UPRR 

Number of Spans 2 3 

Approx. Span Length(s) (tt) 100 to 115 130 to 140 

Approx. Width (tt) 77 10 

Strength I Abutment Load (kip) 3807 to 4041 325 

Service I Abutment Dead Load (kip) 2292 to 2475 182 

Service I Abutment Live Load (kip) 530 55 

Strength I Bent Load (kip) 6414 917 to 930 

Service I Bent Dead Load (kip) 4568 527 to 538 

Service I Bent Live Load (kip) 366 141 

7.1.2 Subsurface Conditions 

Boring and CPT logs submitted by the Design-Build team show predominantly 

soft to medium-stiff clay with silt and loose to medium-dense sand layers above 

an average elevation 4157 feet (about 90 feet below 1-15 in this area). Soil 

deposits encountered below elevation 4157 feet were predominantly medium

dense to very dense sands and gravels with some silt and clay layers. Some of the 
Design-Build borings were drilled through the existing Glover's Lane 

embankment fill, which was generally described as medium-dense to very dense 

sand and gravel. 

As shown on Figure 3a, Boring RSB-19-611 was drilled on the north side of 

Abutment 1 of the Glover's Lane over LP (F-668) bridge location. This boring 

encountered primarily stiff lean clay in the upper 12 feet, followed by 3 feet of 

loose non-plastic silt, then about 7 feet of soft lean clay to a depth of about 22 
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feet. From 22 feet to 89 feet, the boring encountered lean clay with occasional silt 

and sand layers less than about 4 feet thick. The lean clay was firm from 22 to 41 

feet, and generally stiffer between 41 and 89 feet. Medium-dense silty sand was 

the predominant soil type from 89 feet (elev. 4153 feet) to the bottom of the 

boring at 125 feet (elev. 4117 feet), with some gravel inclusions and occasional 

clay layers up to about 2.5 feet thick. The lean clay and plastic silt samples in the 

boring had liquid limits between 28 and 47, with plasticity indices between 8 and 

24. 

CPT Hole RSC-19-612, located near the south side of F-668 Abutment 3, 

characterized the materials in the upper 81 feet as predominantly silt with some 

sand and clay layers. Some evidence of sensitive fines was noted in the upper 26 

feet. The CPT log shows interbedded sand and silt layers between 81 and 96 feet 

(elev. 4159 to 4144 feet) followed by sand to the bottom of the sounding at about 

106 feet (elev. 4134 feet). It has been our experience that soils identified as silts 

according to CPT soil behavior type correlations often classify as lean clay when 

samples from adjacent borings are tested in the laboratory. 

As shown on Figure 3b, Boring RSB-19-613 was drilled at Bent 2 of the proposed 

pedestrian bridge (C-948), between the commuter rail line and the existing 1-15 

southbound roadway. This boring encountered primarily lean clay in the upper 12 

feet, followed by about 4 feet of loose non-plastic sandy silt, then very soft clay 

with sand lenses to about 24 feet. A 3-foot layer of medium dense silty sand was 

identified between 24 and 27 feet, followed by lean clay of varying consistency 

(soft to stiff) with some sand and silt layers to a depth of 59 feet. A zone of 

medium-dense silty sand was encountered between 59 and 71 feet, and was 

underlain by soft to stiff lean clay to about 89 feet (elev. 4156 feet). Medium

dense to dense silty sand with some clayey sand layers was then encountered to a 

depth of about 123 feet (elev. 4122 feet), followed by very dense silty sand with 

gravel to the bottom of the boring at 132 feet (e1ev. 4113 feet). Lean clay samples 

tested in the laboratory had liquid limits ranging from 30 to 44. The plasticity 

index of the lean clay samples was between 12 and 22. 

Boring RSB-19-614 was drilled approximately 35 feet west of Abutment 4 of the 

proposed pedestrian structure (C-948), and encountered loose to medium-dense 

silty sand and non-plastic silt with some soft to firm clay layers in the upper 18 

feet. Soft clay was encountered between 18 and about 28 feet, followed by 
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generally firm to stiff clay to about 58 feet (elev. 4189 feet). Loose to medium

dense silty sand with some clay and silt layers were the predominant materials 

encountered between 58 and 89 feet (elev. 4158 feet), followed by medium-dense 

to very dense sand with some gravel and occasional clay layers to the bottom of 

the boring at 110.5 (about elev. 4137 feet). Four samples of the lean clay were 

tested in the laboratory, with liquid limits between 39 and 43 and plasticity 

indices ranging from 18 to 23. 

7.1.3 Groundwater Conditions 

The reported groundwater levels at each boring location are summarized on the 

table below: 

Boring 
Depth to Groundwater 

Month of Reading 
Groundwater Elevation 

RSB-19-611 5.0' 4237.2' April 2006 

RSB-19-613 2.8' -4242.6' May 2006 

RSB-19-614 3.0' 4244.2' March 2006 

It should be noted that artesian flow was observed in Boring RSB-19-611 at a 
depth of about 60 feet, with 6.5 feet of head above the ground surface. Slight 
artesian flow was also encountered at a depth of about 80 feet in the same boring. 

Artesian flow of about 4 to 5 gallons per minute was noted in Boring RSB-19-613 
when the boring was between depths of about 80 to 90 feet. Artesian flow was 
also observed below a depth of about 80 feet in Boring RSB-19-614. 

It is anticipated that the shallow static groundwater level may rise by about 2 feet 

at each site due to typical seasonal changes, and possibly more if environmental 

conditions vary significantly. 

7.2 RECOMMENDATIONS 

7.2.1 Bridge Structures 

Deep foundations are preferred for the bridges at the Glover's Lane sites, due to 

the magnitudes of structural loads (including seismic design requirements) and the 

relatively poor strength characteristics of soils encountered near the existing 

ground surface. The depth to competent bearing layers, along with foundation 

settlement considerations, favors the use of driven piles rather than drilled shafts. 
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Given the anticipated subsurface soil and groundwater conditions, driven piles 

can be more readily installed to greater depths than drilled shaft foundations at the 

Glover's Lane bridge sites. 

It is anticipated that the abutments of Structure F-668 will be supported by a 

single line of piles spaced over a total distance of 68 feet. The bent pile group will 

occupy a plan area measuring approximately 85 feet long by 11 feet wide. 

Preliminary drawings indicate that the pedestrian bridge (C-948) abutments will 

be supported by a single line of pipe piles spaced over a distance of about 7.5 feet, 

and the bent pile groups will occupy an area about 13 feet square. 

7.2.1.1 Driven Piles 

Axial compression resistance values have been estimated for concrete-filled 

steel pipe piles. The analyses were performed using the FHW A program 

SPILE. Geotechnical resistance factors were selected from the 2006 Interim 

AASHTO LRFD Bridge Design Specifications. Resistance values were 

initially calculated for 16-inch OD pipe piles for both structures. Resistance 

values for 12.75-inch OD pipe piles at the pedestrian structure were then 

computed at the request of the structural engineer. Estimated resistance values 

and tip elevations are listed on the table below. 

Glover's over LP 
Glover's Ped over 

Pile Data Parameters 
(F-668) 

1-15 & UPRR 
(C-948) 

Pipe Pile Outside Diameter (in) 16 12.75 

Abut 1 - 4134 
Abut 1 - 4134 

Estimated Pile Tip Elevation (ft) Abut 2 - 4142 
Abut 2 - 4134 
Abut 3 - 4139 

Abut 3 - 4135 
Abut 4 - 4142 

Abut 1 - 4142 
Abut 1 - 4139 

Elev. of Min. Acceptable Pile Penetration (ft) Abut 2 - 4142 
Abut 2 - 4139 

Abut 3 - 4141 
Abut 3 - 4141 

Abut 4 - 4142 

Strength I Axial Compression Resistance (kip) 321 
Abutments - 252 

Bents- 226 

Extreme Event I Compression Resistance (kip) 404 
Abutments - 311 

Bents - 293 

Required Driving Resistance (kip) 494 348 * 
. . 

* ReqUired DriVing ReSistance = 390 kips at abutments If piles are driven through abutment fill . 
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The elevation of minimum acceptable pile penetration is generally 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. 

The estimates listed above assume that new embankments will be constructed 

with lightweight material andlor 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. Potential for pile group failure under axial 

compression loads was checked for the following proposed pile group layouts. 

• F-668 (16-inch OD pipe piles): Abutments with a single line of 17 

piles spaced over 68 feet, and bents with 54 piles in a plan area 

measuring about 86 feet long by 11 feet wide. 

• C-948 (12.75-inch OD pipe piles): Abutments with a single row of 3 

piles spaced over about 7.5 feet, and bents with 13 piles in an area 

approximately 13 -feet square 

In each case, the potential for group (block) failure was found to be less 

critical than the axial compressive resistance of individual piles. Group 

resistance can therefore be determined by multiplying the single-pile 

resistance by the number of piles in the group, for both the Strength I and 

Extreme Event limit states. 

A preliminary pile drivability analysis has been performed using the program 

GRLWEAP 2005. The analysis was performed for closed-end 16-inch OD 

steel pipe piles having wall thicknesses of 3/8 and 112 inch. The analyzed 

driving systems were a Delmag D 25-32 diesel hammer with the 

manufacturer's recommended hammer cushion, and an IHC S-90 

Hydrohammer, without cushioning. The results of the analyses are 

summarized below. 
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F-668 - 16-inch 00 closed-end pipe 

3/8" Pipe Thickness 1/2" Pipe Thickness 
.... Maximum Maximum Q) 

Ultimate Blow Ultimate Blow E 
Compress. Stroke Energy Compress. Stroke Energy E 

Capacity Count Capacity Count ("CJ 

I Stress (tt) (kip-tt) Stress (tt) (kip-tt) 
(kips) 

(ksi) 
(per foot) (kips) 

(ksi) 
(per foot) 

350 26.9 47 7.5 31.9 350 25.5 39 7.5 29.7 
N 

400 30.3 M 27.6 74 7.7 32.5 400 26.1 55 7.7 I 
In 
N 425 27.8 97 7.8 32.6 450 26.6 81 7.9 30.7 
0 

445 28.1 119 7.8 32.9 500 27.1 123 8.0 31.1 

b 
400 46.2 31 6.6 58.9 400 43.0 25 6.6 59.2 

(J) 475 46.3 55 6.6 58.8 475 43.1 37 6.6 59.1 
ch 
() 500 46.4 70 6.6 58.7 550 43.3 60 6.6 59.0 
!: 555 46.5 121 6.6 58.6 635 43.4 119 6.6 58.9 

* IHC S-90 assumed to operate at 95% efficiency. 

C-948 -12.75-inch 00 closed-end pipe 

3/8" Pipe Thickness 1/2" Pipe Thickness 
.... Maximum Maximum Q) 

Ultimate Blow Ultimate Blow E 
Compress. Stroke Energy Compress. Stroke Energy E Capacity Count Capacity Count ("CJ 

I Stress (tt) (kip-tt) Stress (tt) (kip-tt) 
(kips) 

(ksi) 
(per foot) (kips) 

(ksi) 
(per foot) 

350 28.4 57 7.5 33.9 350 26.9 43 7.6 31.6 
N 

28.8 78 34.3 375 32.0 M 375 7.6 27.2 53 7.7 .n 
N 400 29.2 110 7.7 34.5 
0 

400 27.6 66 7.8 32.3 

405 29.3 119 7.8 34.5 455 28.2 123 8.0 32.7 

. 350 38.8 60 6.6 37.0 350 36.3 39 6.6 37.2 
0 
(J) 360 38.8 70 6.6 37.0 375 36.4 49 6.6 37.1 
ch 
() 375 38.9 88 6.6 36.9 400 36.4 63 6.6 37.1 
!: 395 38.9 124 6.6 36.8 450 36.5 118 6.6 37.0 

* IHC S-90 assumed to operate at 60% efficiency. 

It will be observed from the tables that the IHC S-90 hammer appears capable 
of driving the piles at the Glover's Lane sites to resistance values in excess of 

the required driving resistance. The Delmag D 25-32 may not be capable of 

driving the 16-inch OD piles for Structure F-668, particularly for pipe piles 

with 3/8-inch wall thickness, where pile driving blow counts are expected to 

exceed 120 blows per foot during restrike conditions. The calculated driving 

stresses are significantly greater for the IHC S-90 hammer than for the diesel 

hammer, due to the lack of cushioning and greater energy transfer to the pile. 

Based upon the results of the WEAP analysis, pipe piles with 3/8" wall 

thickness can be successfully driven to the required driving resistance with at 

least one pile driving hammer known to be locally available. A refined wave 

RB&G ENGINEERING, INC. 
Provo, Utah 

H:\2006\1 00_ LegacyPkwy General\Final RepOlls\Glovel's Lane\RepOltJ-668,C-948.0906.doc 
Page 21 



equation analysis should be performed for the proposed pile driving system 

prior to mobilizing the pile driving rig(s) to the sites. 

Pile driving should be monitored to ensure that driving stresses do not exceed 

90 percent of the yield strength of the steel piles. The 16-inch OD pipe piles at 

Structure F-668 may require the larger driving hammer and may be subject to 

driving stresses in the order of 45 to 50 ksi. These piles should therefore have 

a minimum yield strength of about 56 ksi or greater. The 12.75-inch OD pipe 

piles for Structure C-948 should have a minimum yield strength of 35 ksi. The 

pile driving hammer should have an operating energy of at least 60 kip-ft for 

F-668, and at least 50 kip-ft from C-948. 

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 300 kips per pile at Structure F-668, and 250 kips per pile at 

Structure C-948. To account for potential corrosion, we recommend that the 

structural capacity evaluation be performed assuming 1116 inch of corrosion 

will occur on the exterior of the steel pipe. 

RB&G ENGINEERING, INC. 
Provo, Utah 

H:\2006\1 00_ LegacyPkwy General\Final Repolls\Glover's Lane\RepOllJ-66S,C-94S.0906.doc 
Page 22 



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 

surrounding ground surface. The maximum estimated ground settlement due 

to liquefaction at this site is discussed in Section 5.0. 

Consolidation settlement of pile groups at Structures F-668 and C-948 was 

estimated based on pile group layouts provided by the structural engineers. 

The assumed pile group layouts are described in Section 7.2.1.1 above. 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 
Foundation 

Maximum Non-Transient Service Load 
Number (kips per pile) 

F-668 
Abutments 146 

Bents 90 

C-948 
Abutments 93 

Bents 93 

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. 
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Glover's Lane Glover's Ped over 
Pile Data Parameters over LP 1-15 & UPRR 

(F-668) (C-948) 

Pipe Pile Outside Diameter (in) 16 12.75 

Strength I Axial Uplift Resistance (kip) 122 85 
Extreme Event I Uplift Resistance (kip) 335 250 

For the anticipated pile layouts described in Section 7.2.1.3 above, the pile 
group uplift resistance can be taken as the single-pile uplift resistance 

multiplied by the number of piles in the group. 

7.2.1.4 Lateral Loading 

Soil parameters and other recommendations for evaluation of lateral load 

response using the computer programs LPILE and GROUP are included on a 

summary sheet in Appendix D. 

7.2.1.5 Load Tests 

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 and CAPW AP analyses would be required for 

4 piles at each site. We recommend that at least one PDA test be performed at 

each abutment and bent for the Glover's Lane structures. 

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 Lateral Spread Mitigation 

If the structures cannot be designed to satisfactorily accommodate the 

estimated lateral spread displacements discussed in Section 5.2, it is 

recommended that sub grade improvements be performed to protect the pile 

foundations against excessive displacement. It is anticipated that lateral spread 

mitigation will be considered necessary for Structure F-668 (Glover's Lane 
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over Legacy Parkway), due to the importance of the structure. Lateral spread 

mitigation might not be considered necessary for the pedestrian structure (C-

948), depending on the importance of the structure and the anticipated 

consequences of the estimated displacements. Several methods exist for 

subgrade mitigation of the lateral spread hazard at bridge sites. The intent of 

each method is to modify the liquefiable zone to create a block of soil around 

each bridge foundation that will resist lateral displacement. 

It is our opinion that excavation and replacement of soils to the bottom of the 

susceptible zone is the most positive method of lateral spread mitigation. 

Depending on the depth of the zone to be improved, excavation and 

replacement may also be the most cost efficient mitigation method. This 

option requires dewatering and may require shoring of the excavation and 

existing embankment fill. The replacement fill should meet UDOT criteria for 

"Embankment for Bridge". 

Other potential lateral spread mitigation methods include ground improvement 

techniques such as vibro-replacement stone columns and compaction 

grouting. It is our opinion that vibro-replacement is significantly more 

effective than compaction grouting, due to the densifying effects of the 

vibrations involved in stone column construction. It has been noted that the 

soil layers requiring improvement at this site often classify as silt, with greater 

than 50 percent of the sample passing the No. 200 Sieve. Soils with high fines 

contents (greater than about 25 percent passing the No. 200 Sieve) can limit 

the densification effects of vibration, because the fine material resists 

dissipation of pore pressures induced by vibrations. Wick drains installed 

midway between columns have been shown to improve dissipation of pore 

pressures in soils with high fines contents, thus improving the densifying 

effects of vibro-replacement. We recommend that the use of wick drains be 

considered if stone columns are selected as the preferred mitigation method. 

Based on experience with past projects, it is recommended that a replacement 

ratio of at least 25 percent be used if the stone column option is selected. This 

has been achieved on past UDOT projects using 3.5-foot diameter stone 

columns in an equilateral triangular pattern, with center-to-center spacing of 

6.5 feet between columns. UDOT has a Special Provision for Soil 

Improvement by Vibro-Replacement. The actual size and spacing of stone 
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columns required to successfully meet the acceptance criteria should be 

determined by the experienced specialty contractor responsible for installing 

the columns. 

Based on the "RSB" borings performed in 2006, it is anticipated that the 

mitigation zone will extend to about elevation 4227 feet. If the excavation and 

replacement option is selected, the depth of the excavation should be 

increased where necessary to remove any loose non-plastic soils encountered 

at this elevation. If the vibro-replacement option is used, the required depth of 

the stone columns at each foundation location should be determined based on 

pre-mitigation borings as outlined in the Special Provision. The pre-mitigation 

borings should extend to at least elevation 4215 feet. 

In order to provide a factor of safety of greater than 1.1 against the estimated 

lateral spreading force, it is recommended that the mitigation area at each 

foundation location be at least 50 feet wide (east-west direction), with a 30-

foot wide mitigation area located up-gradient (east) of the foundation 

centerline, and the remaining 20-foot width located down-gradient of the 

foundation centerline. Perpendicular to the structure, the mitigation zone 

should extend at least 15 feet beyond each end of the pile groups (north-south 

direction). Mitigation around bent foundations should be centered around the 

pile group if possible. The mitigation at each abutment foundation should 

include the abutment pile group and the footprint area of the MSE wall 

reinforced soil zone, so that stability of MSE walls may benefit from the 

sub grade improvements. 

7.2.1.7 Construction Considerations 

Dewatering will likely be necessary for foundation excavations and other 

work. 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 upon conditions 

encountered. Moderately soft areas can be stabilized by over excavating the 
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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 sub grade as needed. As a minimum, it is recommended 

that an 8 inch layer of granular borrow be placed below the pile cap to provide 

a working platform. 

Excavation and shoring of existing abutment fill may be required for 

construction of new abutments. Maximum excavation slopes in embankment 

fill material of 1 H: 1 V can be used for temporary cuts less than 20 feet deep. 

For temporary cuts between 20 and 30 feet deep, 1.5H: 1 V cut slopes or flatter 
should be used for the entire depth of the cut. Cut slopes in natural soils or 
uncompacted fill should be analyzed by the Geotechnical Engineer on a case

by-case basis. 

We recommend that preconstruction surveys and vibration monitoring be 

performed for any critical structures or utilities located within 500 feet of the 

construction area. 

7.2.2 Embankments 

Analyses and recommendations for embankments are provided III 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 Lateral Earth Pressures 

Lateral earth pressures can generally be calculated using the equation 
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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 based on the Mononobe-Okabe approach for active and 

passive seismic lateral earth forces are included in Appendix D. For non-yielding 

walls, recommended equations for calculating the dynamic thrust and dynamic 

overturning moment are also provided. 
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8.0 CORROSION INVESTIGATIONS 

In order to obtain an indication of the corrosive nature of the subsurface material at the Glover's 

Lane Bridge 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: 

Test Hole Depth Soil Type Resistivity pH Sulfate Chloride 
(tt) ohm-em (ppm) (ppm) 

3-4.5 Sandy Lean Clay 15,573 8.9 78 510 

RS8-19-611 6-7.5 Lean Clay 16,871 8.8 67 578 

48.5-50 Lean Clay 16,871 7.3 533 114 

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 I or Type II cement may be used for concrete; however Type II 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. 

9.0 LIMITATIONS 

The conclusions and recommendations presented in this report are based upon the results of the 

field and laboratory tests. It should be recognized that soil materials are inherently heterogeneous 

and that conditions may exist throughout this site which were not defined during this 

investigation. If during construction, conditions are encountered which appear to be different 

than those presented in this report, it is requested that we be advised in order that appropriate 

action may be taken. 

The information contained in this report is provided for the specific location and purpose of the 

client named herein and is not intended or suitable for reuse by any other person or entity 

whether for the specified use, or for any other use. Any such unauthorized reuse, by any other 

party is at that party's sole risk and RB&G Engineering, Inc. does not accept any liability or 

responsibility for its use. 

RB&G ENGINEERING, INC. 
Provo, Utah 

H:\2006\1 00_ LegacyPkwy General\Final Rep0l1s\Glover's Lane\Report _ F-668,C-948.0906.doc 
Page 29 



10.0 REFERENCES 

AASHTO, 2006. AASHTO LRFD bridge design specifications, 3rd edition with 2006 interim 

revisions, Washington, D.C. 

Bartlett, S.F., and Youd, T.L., 1992, Empirical analysis of horizontal ground displacement 

generated by liquefaction-induced lateral spreads, Technical Report NCEER-92-0021, 

August 17, 1992. 

Black B.D., Hecker S., Hylland, M.D., Christenson, G.E., McDonald, G.N., 2003, Quaternary 

fault and fold database and map of Utah: Utah Geological Survey, map 193DM scale 

1 :500,000. 

Chang, W., and Smith, R.B., 1998, Potential for tectonically induced tilting and flooding by the 

Great Salt Lake, Utah, from large earthquakes on the Wasatch fault: Proceedings volume 

- Basin and Range Province seismic-hazards summit: Utah Geological Survey 

Miscellaneous Publication 98-2. 

Currey, D.R. Atwood, G. And Mabey, D.R., 1984, Major levels of the Great Salt Lake and Lake 

Bonneville: Utah Geological and Mineral Survey Map 73, scale 1 :750,000. 

Davis, F.D., 1983, Geologic map of the central Wasatch Front, Utah: Utah Geological and 

Mineral Survey Map 54-A, scale 1: 1 00,000. 

Harty, K.M., and Lowe, M., 2003, Geologic evaluation and hazard potential of liquefaction

induced landslides along the Wasatch Front, Utah: Utah Geological Survey Special Study 

104,40 p. 

Hintze, L.F. 1988, Geologic history of Utah: Brigham Young University Geology Studies 

Special Publication 7,202 p. (reprinted 1993.) 

Keaton, J .R., 1987, Potential consequences of earthquake-induced regional tectonic deformation 

along the Wasatch Front, North-Central Utah: Logan, Utah State Universitym Final 

technical report to the U.S. Geological Survey, National Earthquake Hazards Reduction 

Program, Grant 14-08-0001-GI174. 

Lin, A., and Wang, P., 1978, Wind tides of the Great Salt Lake: Utah Geology, v. 5, no. 1, p. 17-

25. 

RB&G ENGINEERING, INC. 
Provo, Utah 

H:\2006\100 _ LegacyPkwy General\Final RepOIts\Glover's Lane\RepOlt]-668,C-948.0906.doc 
Page 30 



Nelson, A.R., and Personius, S.F., 1993, Surficial geologic map of the Weber segment of the 

Wasatch fault zone, Weber and Davis Counties, Utah: U.S. Geological Survey 

Miscellaneous Investigations Series Map 1-2199 scale 1:50,000. 

Personius, S.F., and Scott, W.E., 1992, Surficial geologic map of the Salt Lake City segment and 

parts of adjacent segments of the wasatch fault zone, Davis, Salt Lake, and Utah 

Counties, Utah: U.S. Geological Survey Miscellaneous Investigations Series Map 1-2106 

scale 1 :50,000. 

Seed, H.B., and Idriss, I.M., 1971, "Simplified Procedure for Evaluating Soil Liquefaction 

Potential," Journal of the Soil Mechanics and Foundations Division, ASCE, Vol. 97, No. 

SM9,p.1249-1273. 

Seed, H.B., and Idriss, I.M., 1982, "Ground Motions and Soil Liquefaction During Earthquakes," 

Earthquake Engineering Research Institute Monograph. 

Stokes, W.L., 1986, Geology of Utah: Utah Museum of Natural History and Utah Geological and 

Mineral Survey, 307 p. 

United States Geological Survey, 2002, National Seismic Hazard Mapping Project, 

<http://eqint.cr.usgs.gov/eq/html/lookup-2002-interp.html>, (September 2006). 

Youd, T.L., Hansen, C.M., and Bartlett, S.F., 2002, "Revised MLR Equations for Prediction of 

Lateral Spread Displacement," Journal of Geotechnical and Geoenvironmental 

Engineering, ASCE, v. 128, no 12, p. 1007-1017. 

Youd, T.L., Idriss, 1.M. Andrus, R.D. Arango, 1., Castro, G., Christian, J.T., Dobry, R., Limn 

Finn, W.D.L., Harder, L.F., Jr., Hynes, M.E., Ishihara, K., Koester, J.P., Liao, S.S.c., 

Marcuson, W.F., III, Martin, O.R., Mitchell, J.K., Moriwaki, Y., Power, M.S., Robertson, 

P.K., Seed, R.B., Stokoe, K.H., II, 1997, "Summary Report," Proceedings of the NCEER 

Workshop on Evaluation of Liquefaction Resistance of Soils, National Center for 

Earthquake Engineering Research Technical Report NCEER-97-0022, p. 1-40. 

RB&G ENGINEERING, INC. 
Provo, Utah 

H:\2006\100 _ LegacyPkwy General\Final Repmts\Glover's Lane\Repmt_F-668,C-948.0906.doc 
Page 31 



FIGURES 



* 
GNI . t 
J" / 15W 

1 20' V-27i""'MilS 6 MILSI 

I 
I 

KILOMETERS 0 1 10 II 12 13 14 15 ' 6 11 18 19 20 

~~~~~~~~~~~~~~==~==--~~~=~~-~'3~~~~=:~=~~~~~~===~~F~d 
MILES 0' 4 5 8 7 9 10 11 12 

Portion of 1980 USGS 30 X 60 minute Salt Lake Ci 

RB&G 
ENGINEERING 

INC. 
Provo, Utah 

Figure 1 Vicinity Map 
Proposed Legacy Parkway Alignment 
Legacy Parkway 

Salt Lake I Davis Counties, Utah 



lR 
) 

Explanat ion of Selected Symbols 
pel = Farmington Canyon Complex 
Oa = Alluvial Deposits 
Oac = Alpine Formallon 
Ob-a = Bonneville & Alpine Formation 

B 

Olb = Provo Formation & Younger Lake Bottom SEdiments 
Ols = Landslides 
Qpsf = Provo Formation & Younger Shore Facies 
Osf = Sait Flat 

RB&G 
ENGINEERING 

INC. 
Provo, Utah 

II 

Glover's Lane 
Bridge Sites 

Figure 2a Geologic Map A 
Glover's Lane Bridge Sites 
Legacy Parkway 
Salt Lake / Davis Counties, Utah 

Map modified from: 

Davis, 1983 

Utah Geological and Mineral Survey 

ApPfOIC Jln.l.C 
ma.1"! decU".'iOl'l . ,9B1 



Ar-"'AO~lr~AT[ M(AN 

OECUUAT ICN. 18&2 

><Afc 

I 'kr 

XAfc 

XAfc 

lilr4a 

Afc 

ehs 

cl 

<'V+ 

cis 

Brief Explanation of Selected Symbols cis 
af l " Fan alluvium 1 
afp = Fan alluvium, uppermost Pleistocene 
afy = Younger fan alluvium, undivided 
al l '" Stream alluvIum 
cd1 ,2 " Debris-now deposits 
cis'" Landslide deposits 
clsp '" Lateral-spread deposils 
f'" Manmade fTli 
Ibpg '" Lacus rlne sand and gravel. undivided 
Ibpm = Lacustrine sill and clay, undivided 
Ibps " Lacustrine sand, undivided 

entervil\(' 

~ 0 
Iy'" Young lacustrine and marsh deposits """"""3 E3 E3 

RB&G 
ENGINEERING 

INC. 
Provo, Utah 

Figure 2b Geologic Map B 
Glover's Lane Bridge Sites 
Legacy Parkway 

Salt Lake / Davis Counties, Utah 

2 

) 
\ 

I 
cIs \ clls 

"V 

I Gl 
\ chs 
1 

3 MILES 

Map modified from: 

Nelson & Personius, 1993 

Utah Geological Survey 



t 
T3N 

RB&G 
ENGINEERING 

INC. 
Provo, Utah 

SCALI:: 1:2<4.000 

E6============,,,,.5::------C==-Z=:E====,,,,,,===:::::i0'=======================================3' MitE 

lOE~"'=~=iO====='~OO~O=====2~O~OU='====30i~~'=_.==~4300CO====_=~EGD~==~~30f=v=====7~OOO FEET 
1 
~ 

D.5 

Figure 2c Geologic Map C 
Farmington Siding Landslide Complex 
Legacy Parkway 
Salt Lake / Davis Counties, Utah 

i KILOMETER 
~-----~----==-

Map modified from: 

Harty & Lowe, 1992 

R1W R1E 

.=Qm~2?_" 
, . \ 

I' 
-~ 



4 50 

GLOVERS 
LANE 

RETAINING 
WALL R-484A 

SB-19-274 
(BORING) 

WALL BARRIER 

RB&G 
ENGINEERING 

INC. 
Provo. Utah 

LSB-19-470 
(BORING) 

STRUCTURE 
F-668 

EXPLORATION LOCATION PLAN 

------ -
25' 

LSB-19-471 
(BORING) 

WALL R-485B 

o 25' 

SB-19-276 
(BORING) 

RSC-19-612 
(CPT) 

50' 

Figure 30. SITE PLAN & TEST HOLE LOCATIONS 
Legacy Parkway - Structure F-668 
(Glover's Lane Over Legacy Parkway) 
Salt Lake/Davis County, Utah 



---- - - --25' o 25' 50' 

SC-19-277 
(CPT) 

rt UTA 
RSB-19-613 
<BORING) 

SC-19-278 
(CPT) 
SB-19-279 
<BORING) 

STRUCTURE 

co 
VJ 

I 1 I 

SC-19-280 
(CPT) 

w 
, 
o 
o 
co 

o 
o 0 
o 
+ z 
Ln 
en 

co 
z 

tl 
LSB-19-473 
<BORING) 

EXPLORATION LOCATION PLAN 

RB&G 
ENGINEERING 

INC. 
Provo. Utah 

Figure 3b. SITE PLAN & TEST HOLE LOCATIONS 
Legacy Parkway - Structure C-948 
(Glover's Ped. Over /-15 & UPPR) 
Salt Lake/Da vis Coun ty, Utah 

RSB-19-614 
<BORING) 

=-

, 1/ 
i ' .: 
, /' / 
\ /' , v/ 

SB-19-281 
<BORING) 



APPENDIX A 
Structure Drawings 



PLAN 
rt BAG. ABUT. ", 
I (FIXED) 

BRIOGE LOAD RATING (I='U1URE LANE I 
HL-93 ELEVATION 

I-_~":::':.:.'.::'''''~~--=-...;L:,::O::.C':;':':'':::''''~_-I F DENOTES RATINC CCf.lTRa..L;;EO~.Y~FL=i£~XUR~E';';''';';;;;';''''-
1-"::."y:.: • .+-...;':.:.;::50::....<>--....::0.:.:0:::0,..· .:..F...;5:..:':.;."...:'_-l ~yO~~Ob~g.R!T~~~3:r~~?tLEO BY SHEAR 
L.::IIP;.:E::;".:..L...;':.:..=: •• :....JL...-...::O.:.:O::.O_· .::.F...;5:..:'::."...;'_-' Vy AT 0.0' '"' 395 KIPS 

QUANTITIES 

LINE 

~ BRG. ABUT. #3 
(FIXED) 

HORiZONTAL CURVE DATA 

0~~~~8~!TA 
~ 2,·07']7" 
R_ 04aoo.OO 
L- 1769.93 
r. 895.13 
PC SU. 36" .... 2.88 
PI STA. 3625+18.01 
PT su.. 363"+52.81 

A_ 150.00 
L- 71.52 
T_ 36.045 
PC SU. 6016+96.89 
PI SU. 6017+33.34 
PT SU. 6017+61.40 

0~~~~B~!TA 
6. 16",.'05" 
R- 5100.00 
L- USI.02 
T_ 7]0 ..... 
PC SU. 2619+27.18 
PI SU. 2626+57.62 
PT STA. 2633+18.20 

R- 150.00 
L- 51.:51 
T- 29.56 
PC su. 6QI8TS!.,'!! 
PI 511. 6018+18.55 
PT SU. 6019+17.36 

A. 

To 
650 W 

'0 
1-215 

LDCA T ION PLAN 

iNDEX OF SHEETS 

1. SITUATI[JII & LAYOUT' 
2. SITUATlCIII & LAYOUT 2 
3. SOIL DATA SHEET 
04. FOUNDATJON PLAN 
5. PILING PLAN 1 
6. PILING PLAN 2 
T. OAl'4EN PH .. E DEUILS 
8. ABUTMENT NO. 1 
9. ABUTMENT NO. 3 

10. ABUTIENT DETAILS 1 
II. ABUTMENT DETAILS 2 
12. BENT NO.2 
13. BENT DETAILS 1 
1 ... BENT DETAILS 2 
15. BENT DETAILS 3 
16. BENT DETAILS .. 
17. FRAMING PLAN 
18. PRESTRESSED BEA" DETAILS SPAN , 
19. PRESTRESSED BEAN DETAILS SPAN 2 
20. BEARING DETAILS 
21. DECK PLAN 
22. DECK SEClltt.l 
23. SCREED ELEVATIONS 
2". INTERIlEDJATE DIAPHRAGM 
25. BENT D I APHRAGN 
26. ABUTMENT DIAPHRAGM 

GENERAL NOTES 

27. REINF[JtCING DETAILS 
28. PARAPET DETAILS 
29. APPROACH SLAB PLAN 
3D. APPROACH SLAB DETAILS 
31. SLEEPER SLAB DETAILS 
32. APPROACH SLAB DRAIN DETAILS 
33. EXPANSIOH Jot NT DEUILS 
3". ~NAWENTAl RAILING LAYOOT 
35. ~NAWENTAl RAILING DET. I 
36. ~N.uE.NTAl RAILING DET. 2 
37. CIINAMENT Al RA I LI NG DEl. 3 
38. CFtNAMENTAl RAILING DET ... 
39. DRNoUE:NTAL RAILING DEl. 5 
"0. ORNAJE.NTAl RAILING DET. 6 
"'. WAJOR MONuMENT DETAILS 1 
"2. WAJDA NDNUhlENT DETAILS 2 
43. MAJOR WONUNENT DETAILS :5 
..... NA.lOA IOWNENT DETAILS 41 
"5. NAJOfI MJNUMENT DETAILS 5 
"6. PIER NONUWENT DETAIL.S 1 
47. PIER MONUMENT DETAILS 2 
-48. RE INFCI1CING STEEL SCHEDULE 1 
.. ,. REINFCI1CING STEEL SCHEDULE 2 
SO. REINFCI1CING STEEL. SCHEDULE :5 
51. REINFORCING STEfL. SCHEDULE .. 
52. REINFORCING STEEL SCHEDULE 5 

1. USE COATED DEF~MED BILLET-STEEL. BARS CQNFofUIIIING TO AASHTO .. 284 OR 
N 111 AND N 31 GRADE 60 F~ ALL REINFORCING STEEL. ElCCEPT USE ASTN A706 
IN CQLU .... S AND BENT CAPS. 

2. USE STRUCTURAL STEEL Cm.FORMING TO AASHTO .. 270 GRADE 36 EXCEPT IHERE 
NOTED oTHERW' SE. 

3. CHAtEER ALL EXPOSED CONCRETE CCFtNERS ",t EXCEPT WHERE NOTED OTHERWISE. 
". PROVIDE 2- CONCRETE COVER TO REINFORCING STEEL EXCEPT WHERE NOTED 

OTHERWISE. 
S. USE CLASS .u IAE) CAST-IN-PLACE C~CRETE EXCEPT WHERE NOTED OTHERWISE. 
60. HORIZONTAL Dllo£NSIONS ARE PLAN. VERTICAl DIMENSIONS ARE PL.UMB. 

DESIGN DATA 
HL-93 IN ACCORDANCE WITH 3rd EDITION AASHTO L.RFD BRIDCE DESIGN AND INTERIN 
SPECIFICATICJ.IS THROUGH 2006. 
CAST-IN-PLACE CONCRETE: of'c- "000 PSI fy IREINF.J. 60.000 PSI: n-ll 
PRESTRESSED Cc:tICRETE: f' ~ 8500 PS I: f'l I NCNI'RESTRESSED)- 60.000 PSI: n"'" 

fs IPRESTRESSED)- 270.000 PSI 
STRUCTURAl STEEL: Fy - 36.000 PSI 
WEARING SURFACE: ''Z. CONCRETE: ~5 PSF IFUTURE) 
DESIGN SPEED: 70 "H LEGACY PARKWAY: 35 f,F'H CLOVERS LANE 
SEISNIC: SEISMIC DESIGN PER WCEER/ATC .. 9 

12-475 VR RETURN PERIOO. ~'J.PE IN 75 YRS.) 
55 :. WAX CONSIOERATItti Ea CRDJNO MOTION AT 0.25 = 1."10 
51 • ~AX CONSIDERATltt.I Ea CRQJNO J«JTIQN AT 1.0s • 0.589 
SITE CLASS 0 
PEAK WOR CRoUND ACeEL IPHGAJ= 0.600 
12'J. IN SO YEARS) 

TRAFFIC: 2030 ACT - "500 GL.OVERS LANE 
2020 ACT - 37300 LEGACY PARKWAY NORTHBOUND 
2020 ACT • 35500 LEGACY PARKWAY SOUTHBOUND 

PARAPET TEST LEVEL: TL-3 



4.100"1. 

CONSTRuCTlCW JOINT 
ITYP. ! 

STONE VENEER 

DRIVEN PILES 
(TYP. ! 

Lve 200' , BRIDGE 
~ 

GLOVERS LANE PROFILE 

10'-0 
SIDEWALl{ 

. ' .... 
SHLDR 

RUSTICATION 
(TYP.! 

o.s'X. 

76' -4 ClJT TO OUT 

56' -0 ROADWAY 

GL CONTROl.. 
LINE I 

12'-0 13'-0 12'-0 
TRAFFIC LAf'IIE MEDIAN TRAFF IC LANE 

I 
6'-6 6'-6 

PROF ILE GRADE 

7 SPACES AT 9' ... 8 - 67'-8 
AASHTD TYPE VI PRESTRESSED CONCRETE GIRDERS 

76'-2 

PIER CAP 

.' .... SHLDR 

ROADWAY 
BARRIER 

PROPOSED GRADE 

o 

!! 
~~ 
~r~ BRIDCE 
: ~ F-668 

C 

o.soo""' 

LVC )00' LVC 300' 

"-0 
SIDEWALK 

LPNB PROFILE LPSB PROF ILE 

2'-2 

PIER I!II:toIUt.l[NT 
ITYP. I 

8 i BRIDGE 

W" 
:y: 

-0.1511. 

LYC 100' 

TRAIL PROFILE 

> 

'" ~ 
'" 

Il. 
-' 

>- II: 

"" W ,., > 
"" 0 
II: 

"" W 
ll. Z 

"" >- -' u 

"" VI 
t:.l II: 
w w 
-' > 

0 
-' 
Cl 

SL / 

F-
","" 

,"" -L 

! 

N 

t- o 
::::J 
0 
>- CD 

"" ...J .., l"-

'" Z 0 
0 0 I 

t- Il. 
VI 

"" ::::J 
t-

VI 

i! 
DAVIS 

668 
"", 
<F2Z. 



NOTE: 

" 

GLOVERS i.ARE 
C[JIITROI./ L INE 

621"00 ! 

(TYP. ) 

't BRC, 

CRANULAR BACKF ILL ~ROW L INITS EXTEND FRON 
BallOW OF A.BUTMENT TO BOTTCIII OF APPROACH SLAB. 

GRANULAR BACKFILL BORROW PAY LIMITS 

2104'-6 BRC. ABUTt€NT ) 

/i"" 
6l+5~/ 

-----:::~--.- -:::::::: . .:--------------:-.:----::------- --::------:--:---------
--------------::-----:~-::------:--::-------::::::--:--:-_:::-::---:.-.-: ... -.:-.- --_.::::::::-------._----

ELEV.- 42"2.6 

NOTES 
1- ELEVATIONS AT BOTTOt.I OF ABUTMENTS AHO BENT PILE CAPS ARE SHOW THUS: !ELEY.- JO{)(X.XJ, 

2. ALL PILES A.RE 16 INCH DIAMETER. DRIVE IN ORIENTATION SHOWN. 

3. ALL ABUTI£NTS AND BENTS ARE PARALLEL TO BRG. S 10 .... 6' t9· Eo 

~ ~I ~I I 
j::; IIII I ~ 
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R ~ ~ 

~I ~I I ~i~ S~ ~I:I 1 ,:~ 
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i i 
a:: I ! 
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8 SPA •• 4'-2,.. "'-4 

PLAN ABUT #1 

GLOVERS LANE 
CONTROL LINE 

PLAN ABUT #3 

GLOVERS LANE 
CONTROL LINE 

ABUTIllENT ., 
AS CONSTRUCTED 
PILE TIP ELEY. 

.11-1 
AI-2 

"'-3 
.11-4 .,-5 .,-6 
.11-7 .,-8 

ABUTWENT #1 
NAJI:J' IIJNlAIENT 
AS C~STRUCTED 
PILE TIP ELEV • 

"'-I .,,-2 
"'-3 
MI-4 

.'-5 .'-6 
II I -9 ABUTMENT #1 

.11-10 MAJ~ WONUWENT 
.11-11 AS C~STRUCTED 
.11-12 PILE TIP ELEY. 
.11-13 
.11-1<4 
.11-15 
.11-16 
At-17 

ABUTMENT #l 
AS CC»fSTRUCT[D 
PILE TIP £LEV. 

A,3-' 
A3-2 
A3-3 
U-<4 .,-, .,-6 
A3-7 
A3-8 
A3-9 

A3-10 
A3-I1 
.13-12 
A3-13 
.13-14 
U-15 
A3-16 
A3-17 

"1-1 

"'-8 .'-'3 
"'-10 
"'-11 
"'-12 

ABUTMENT #l 
MAJI:J' fIOIUllENT 
AS Cc:.ISTRUCT[O 
PILE TIP ELEV. 

"'-1 
M2-' 
M2-< ..,-, 
"'-6 
ABUTW£NT ", 

YAJ~ lOIIUlllENT 
AS C(JIISTRUCTED 
PILE TIP ELEY • 

1Q-7 
M2-a 
M2-'J 

W2-10 

W2-" 
1.12-12 

a.. 
-' 0 

~ a: 
« w ,., > Z <D 

'" a « a: -' « w a.. r--a.. Z <D « C,!) a 
~ -' z 0 
U I « V'l -' a.. 
C,!) a: <II w w a.. 
-' > a 

-' 
C,!) ;, 
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89'-0 

'i' 
a SPA. " 5'-0 - "0'-0 8 SPA .• 5'-0 - "0'-0 N 

.~:-.€>- - .-0-. --0-. -(7. - ·8- - --0 - --0- --.Q: -- ~/---9- ---0----0- -- (7 -- -8--- -0- -_0__ --:9: -- 0 

82-1 82-2 82-3 82-" 82-5 82-6 82-7 82-8 82-9 8 10 82-11 82-12 82-13 82-14 82-15 82-16 82-17 82-18 0 I i 79'00'00' .' 

-0- --(7---8-- -€>- - -_0__ --& --(7 -- -8---B-l-¥---9 ---9----0- ---0-- - (7- --8- - -B ~ f-
82-19 82-20 92-21 82-22 82-23 82-2" 82-25 82-26 82-21 Bl a 82-29 82-30 B2-31 82-32 82-33 82-3" 82-35 82-36 } 0 

-9---€>----o----0---(7---8---B---0---0---1-9 --9--·-o---0---(7---8-~--_0__-_& . .:: ;.. 
82-37 82-3. 82-39 82-"0 82-'" 82-"2 92 ..... 3 82-.... 82-"5 '82-" 82-47 82-"8 82 ...... 9 82-50 82-51 / a~2 82-53 82-5" 

BENT #2 
AS CCtiSTRUCTED 
PILE TJP ELEV. 
82-1 
82-2 
82-3 
82-Ai 
82-5 
82-6 
82-1 
82-8 
82-9 
B2-10 
82-11 
82-12 
82-13 
82-1" 
82-15 
82-16 
82-17 
82-18 

PLAN BENT #2 

BENT #2 
AS C[JIISTRUCTED 
PILE TIP ELEV. 
82-19 
82-20 
82-21 
82-22 
82-23 
B2-204 
82-25 
82-26 
82-21 
82-28 
82-29 
82-30 
82-31 
82-32 
82-33 
B2-304 
82-35 
82-36 

BENT #2 
AS CCtlSTRUCTED 
PILE TIP ELEV. 
82-]1 
82-38 
82-39 
B2 ..... 0 
82 ..... , 
82 ..... 2 
82 ..... 3 
82 ..... .. 
82 ..... 5 
82 ..... ' 
82 ..... 7 
82 ..... 8 
82 ..... 9 
82-50 
82-51 
82-52 
82-53 
82-5" 

'i' 

o , 

>-« 
;0: 

"" a: 
« 
o.. 
>-
u 
« 
'-' 
W 
...J 

SL 

a.. 
...J 0 

~ a: 
w '" -> Z <Xl 
0 « -
w ...J 

t-z a.. 
<D « '-' 0 

...J Z 0 - I 
Vl a.. a: ...J Vl 
W -
> a.. 
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~~ 
;;. .. 
:~ 
~i 'i' .. " m 

fA: 
~~ 

;: 

UNIFORN SECTION 
~_YLINDRICAL PIPE 
SHELL 

~ CUT(FF 
LINE 

r 

II: 16- DIA. x I"t WALL 
CONCRE TE FILLED 
PIPE PILE 

5 #6 DOWELS 

r 0 

";' 
~ 

N 
~ t ~I-

~ 0 " :. , 
~ ;., 

[j: !Ii! 

\ 8OTTOt.t OF ABUTMENT ; 

~ 
OR PIER FOOTING :-

~ 
'" 

bL ; 

~ 
LJ 

P IPE PILE DETA IL 

I rt 1'" DIA. x I'Z. WALL. 
CONCRETE FILLED 

I PIPE PILE 
; I," SHEL.L 
~ THICKNESS 

I?"i"-~ 
----«---t--~4----

'-.~yj -~R. 
.X7 

SECTION A-A 

PILE PILE SHELL ESTI ..... TED PILE 
LOCATION DIANETER THICKNESS TIP ELEVATION 

«NI IINI (FTI 

ABUT. NO. 1 1. '" "13'1 

BENT NO. 2 ,. "~I "13" 
ABUT. NO. 3 ,. 

"~I ..13<4 

-- --
PILE S eTl"" 

FIELD CUT 
t SEE NOTE 1 I PILE SPL ICE AND ~ . 

~~--------------------

1160· 

'z 
'Ni BOTTOM PLA TE NDTES 

ELEVATION Of NIN. 
ACCEPTABLE PILE 

PENETRATION 1FT) 

XXXX 

XXXX 

XUX 

PILE DATA 

STRENGTH I 

PILE SECTION 

-~ -'-
-r- -r-

PILE SECTION 

1. FIELD CUT PIECE CF PIPE SO WHEN 
CO..,RES5ED IT WILL SLIDE INSIDE 
PIPE SECTIONS. 

2. CONFORN TO THE USHTO/AWS BRIDGE 
WELDING CODE. 

3. USE FULL STRENGTH WELD SPLICES. 

... USE THE FOLLOWING WELD F~ FLAT 
WELD POSITION: 

\ BACKER A HG 

PILE SPLICE AND BOTTOM PLATE DETAILS 

NOTES 
T. FIL.L. PILE SHELLS WITH CLASS "AAIAEI" CCfIICR£TE. f'e • "000 pili. 

2. HOLD THE REINF~CING STEEL AOEDUATELY IN FINAL POSITION 
DURING PlACEYENT OF CONCRETE AROUND BARS. 

3. PROVIDE PIPE NAT£RIAL CONFORMING TO ASTN A2S2 GRADE 3 (NDOI. 
Fy .. 65 kill • 

... PROVIDE uNCOATED REINF~CENENT FOR PLACENENT INTO PILES. 

S. FOR AS CONSTRUCTED PILE TIP ELEVATIONS, SEE SHEETS 5 AND 6. 

SERVICE I STRENGTH I UL TINATE REO'D DRIVING WAX I .... 
PILE l.OAD PILE RESISTANCE PILE RESISTANCE PILE RESISTANCE RESISTANCE DRIVING L.OAD 

(KIPS) (KIPS) IKIPS I (KIPS) (KIPS) (KIPS) 

XX~ XXX 321 .0. • •• '''2'' xx. XXX 32' '0' ••• "'24 

xx. XXX 32' '0' ••• U2" 

0.. 
..J VI 0 

..J ->- a: -< ..., < -~ > ,.... 
IX) 

"" 0 W -a: 0 
< ..., 

W r0-o.. Z tD 
<[ ..J 

0 ->- ..J 0.. 0 
U I < Vl Z a. 
t!) a: w Vl ..., ..., > 
..J > -0 a: 

..J 0 
<.:> 

~ 
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, ..... '3D' -6 SPAN , 

.,., 

II EXISTING CONC. SLOPE PROTECTION TO BE REIiIlVEO 
AND REPLACED WITH NEW CONC. SL.OPE PROTECTION 
WITHIN LlNITS INDICATED. 
EXISTING CONC. SLOPE PROTECTION TO RENAIN 
WlTKlN UMIT~ tNDtCUED. 

130'-6 

«; BENT "2 

404'-6 (JJT TO OUT OF BRIDGE IB~CK OF ABUT~NTI 

.... ARIES 
SHLDR. 

'~EXISTJNG 
~ FENCE 

UTA 

HO' -0 SPAN 2 

I 

~~~~~~~ I ;:~R I aGE w ! 
CONTROL LINE &. PGL 

"" 4' .... AR. 4.'2'· 4S'LANES 20'-0 
RAW' HLDR al .... AR. 

V> 

'" ., 
1-15 S PG 

PLAN 

140'-0 

130' -G SPAN J 

«; BRG. ABUTI!£NT #4 

ELEV. 

130'-6 

'£ BRC. I pRG. 
, ABUTMENT., 

I 

I ~ BENT ., 
ii-IS PEDESTRIAN FENCE ABUTJ,£NT #4 

- ----------if-UPRR---~---

MIN. 

CONCRETE SL CP 
PROTECT ION 
ITYP.l 

I FIX 

EXISTING APPROXIMATE F IELO SPL ICE 

~~~~~_~:~~~~:~-~~-~t---~~~~:~-----------
;, 20'-101 ... NIN.CLR. 

UTA 119 -S ~z WIN. 
25'-" NIN.CLR. eLR.TO EXISTING 
123 -0 .... NIN. STR. #C-44SI 
CLR. TO EXISTING 
STA. -c-448) 

ELEVATION 

QUANTITIES 
ITEM EST IWATEo 

36.4 
UNIT 

CU yO 
LUIIP 
FEET 
FEET 

AS CONSTRuCTED 
CRANULAR BACKFILL BCRRo. IPLAN OUANTITYI 
PILE IlRIVING EOUIPlENT 
CRIVEr'~ PIL S 12'''' INCH 
CHAIN LINK FENCE. TYPE I 

I REINFORCING STEEL - COATED 
AL C RETE lEST. OlY. 269.0 YO 

RoTECTION 
lEST. an. 189000 LB. J tLWF'1 

EXPANSI 

• 
2733 
a •• 

59770 , .. ] 
18.4 

LB 
LUII' 

SO YO 
LU"" 
FEET 

"-9 

EXISTINC CoNC. SLOPE 
PROTECTION 

1-15 CONTROL ~ 
LINE ~ 

STR. ",,-<.a ~~ 

111 
LOCA TION PLAN 

INDEX OF SHEETS 

SITUATlCW 40 L.AYOUT 1 13 GIRDER DETAILS 2 
SITUATION & LAYClJT 2 14 GIRDER DETAILS 3 
SOIL OATA SHEETS 15 BEARING DETAILS 
FQJNOAT ION PLAN 16 DECK PLAN AND SECTION 

I TYP. BOTH ABUTW[NTS 1 DRIVEN PILE DETAILS 
" 

SCREED ELEVATIONS 
ABuTI£NTS #1 o5. .... 'a FENCE DETAILS 
ABUTWENT DETAILS 19 CQNCRETE SLCPE PROTECTION 
WINGWALL DETAILS 20 APPROACH SLAB PL.AN , BENT DETAILS I 21 APPROACH SLAB DETAILS 

,0 BENT DETAilS 2 22 REINFCFlCING SCHEDULE I 
11 FRAMINC PLAN 23 REINFtltCINC SCHEDULE 2 
'2 GIRDER DETAILS 1 2. RE I NfOAC I NG SCHEDULE J 

GENERAL NOTES 

DESIGN DATA 
PEDESTRIAN" BICYCLE LOAOINCS IN ACCORDANCE WITH 3RD EDITICfrt A.ASHTO LRFO 
BRIDGE DESIGN SPECIFICATIONS ANO INTERIN SPECIFICATICfrtS THRWGH 2006 AND 
IN ACCORDAHCE WITH AASHTO GUIDE SPECIFICATION FDA DESIGN CF PEDESTRIAN 
BRIDGES 11ST EDITION. 199T I. 

CAST-IN-PLACE CONCRETE: f'e. "000 psi: f'1 IREINF.I .60.000 psi: n-8 

STRUCTURAL STEEL: fy - 36.000 psi 

SEISMIC: SEISMIC DESICN PER WCEERIATC 419: 
21. PE I N 50 YEARS 
12475 YR RETURN PERIOD. 31. PE IN 7S YEARS 1 
PEAK. HoRll. CRoUHO ACCELERATIDII (PHGA) ·0.60 Q 

S5 = NAil CCJtSIDERATloN EO GRWND NCITI~ AT 0.25 = 1.411 G 
51 z WAX CCttSIDERATloN EO CRWND NCIT1C111 AT I.Os .. 0.58 G 
SITE CLASS D 

TRAFFIC o,ATA: 2020 ACT .. 37300 LEGACY PARKWAY N(JITH8QJNQ 
2020 ACT • 37300 LEGACY PARKWAY SQJTHBOUNO 

a: 
a: 
0-
::::J 

"" Lt'I 

'I 

a: 
UJ 
> a 
0 
UJ 
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!J'> 
a: 
UJ 
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-' 

'" 

I1I1 I 
I1I1 I 
H~ 

II II I 
II II I 
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I 

CLOVERS LANE PEDESTAIAN I 
BRIDGE CCNTRCl. LINE & PCL i 

~~'O~'~-2~ __ ~S'~~~ ______ ~1~'~'-~'~EX~I~ST~I~~S~T~~T~~~T~0~M~~~I~N ____ ~ 

s'-, I 5'-' 30' -6 ROAD .... y 

12'-0 ""-0 12'-0 , '-3 SHLDR 

"-1 

fl 1 ;..M_+.8 ---. 

~~Ia.R~ 
LANE 

WED I "N,I LANE Ij-h!--'-'="""TY""',,,,":== t' -, t PARAPET 
ITTP.J 

t: EXISTING ClOVERS LANE 
P£OESTRIAN II WAlKWAY on I OVER 1-15 I 
FENCE ITYP. J -.. ~ :.1: I I I fi .z!"j~ _7~ ;, t\ ~:f 

/
/! ~ :.~ --:r--------r=-T"---------r ~ 

PROFILE .. .J-. "I I I 1::1_ 
GRADE LINE 

~ :1.---;:: ,I I pi I ~ 
"!POSED IOELDED'/ , ' I..L 1,_ 
H.....cH£D STEEL ~ =_ ~ ,-9, ___ .E',-__ "'---~l 
PLATE GIfIDERS I 

;~ I~ ~ 
iIle 11--------11-PRCPDSED BENT 

;~ I I I I Ell STING 

~ II II~ 
I I I r 

4'-0 OJ .... I I I I 
I I I I PROPOSED CRADE • 

I I I I I EXIST/N' CRADE 

COLU,", 

I I I I 
-------------------- .----- ---------------------T-----r--------------------------------r-----r------- ---------------------

o.'VEN PI~ 
(TYP. J 

,-, 

u 
PROPOSED 

1'--1, 1'--1, 
i1--n--fr' i1--n--fr' 
uuu UUU u 

EXISTING 

SECTION THRU STRUCTURES 

L 200.00' 

g [XIST. 5TA. I ~-4'. 
~ : ~{ 

, ~ 

-=O~,~2.~,~~--_,~I~----~ 
I pvl "'65..00.00 

(lEV 42"'5.6' 

UTA TRACK PROFILE 

> .. 
~--__ ---=~=T==~~~---~~~ 

Ii: .. 
'" 
> w 
w 

L"'O.DO fT 

GLOVERS LANE 
PEDESTRIAN BRIDGE 

PROFILE 

, 

• • 
i 

::I: II I 
~ II I 
~ 
~ ~ ~ 
II. h~ I 
~ ·1 1 
~ ""q 
~ 5 I 
i! ; r 
D:: 

i ; ~ a 

~ I :I:: 

~ II 
it 
a. 
=> .., '" .... 

>- ..... 
LIl => -<[ 
"j' 0 DO ~ >- ~ 

"" - <[ 
a: ...J r-<[ a: 
a. 4J .., <D 

> 0 
>- 0 z 0 
u 0 I 
<[ 0 - a. 
(!) 4J ..... V> 
4J a. <[ 

-' => 
V> ..... 
a: -.... Vl 
> ;1 0 
-' <:> 
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i i • 
I ~ BRG. " 

PILES 

I i BRG. A I i BRG. a. 
FOOTING FOOTING I i BRG. " I I PILES 

130' -6 SPAN 1 140' -0 SPAN 2 130'-fi SPAN 3 I 
I/: BEOT ." t BRG. ASUTh£NT .... 

rt. BRC. A8UT~NT #I ! ,I SUo 93+T2.'0 ~ BENT .3 STA. -,,, ~ = 
MSE "~i SUo '2"2.'0 

16'1-() CLOVERS LANE 16' ~I/STA. 95+12.80 

~ ~O / PEDESTRI .... BRIDGE 

~ ~ ? 90·00'00'" ! CONTROL LINE " pel ~ ~ .....fELEV. 042oU.89 l ,..!..U!.C'IALL C i ~.&:A -- I i ......I ELEV. 4262.50 
mP. ) Irr~ ~I I 'i'1~11 'I I 

ELEV • 4261." J... ...i... 
589'52'23"£ I I' ~ I 'I1t~ ~ 

... ~I I I tT:: ~Ii!! I I i!!1~1 
, 

V I I F[!~'ALL 0 IIII I WINCWALL B J SEE DETAIL 1 FOR TYP. ELEV. 42040.22 0' '0'06'0'" 
I'')"'''' 

gO'IO'2'''!: 

~ c:: :-:w"! ABUTNENT DETAILS PGl GLOVERS LANE :r 
1

6TW 66rO j~~ 67fO / OVER 1-15 : SSiD 
6T~! 

r:: II il I 
I ! I. 589 ... ,'19"E I 

I I 
I ~ : 

• i • 
_. 

SEE DETAIL ~ FOR TTP. / 

!I! I I I I i~i 
--

~ z 
..!f-";"'; I I} I I I 

!~ \ EXISTING 
iii I I 

~~~-- ~i~ IIII I 
c=::::::! ' J A8UThENT ~.~ ~~ ABUTJ,€NT •• _."":'1 fLO il 81 I BENT PILE CAP PLAN "-, BENT BENT ,::: 

~o J _t~ PLAN I&..UW\ 
I'-.. 1-15 C(JI'IITROL ~~§ 

, I 
- - -

\.NSE WAlL 

LINE 

~~~ 
t 

~ BRC. A- t 
Q: 

I FOOTING ABuTMENT #1 ABUTMENT #4 BENT #2 BENT .3 ~ 
12J'4- 0.0. ~ BRC. " 'i' AS CONSTRUCTED AS CONSTRUCTED AS CONSTRUCTED AS CONSTRUCTED ~ I I I ;.. 
STEEL PILE \ I 

PILES 

II~ I LIMITS OF PILE TIP ELEV. PILE TIP ELEV. PILE TIP ELEV. PILE TIP HEV. g CRANULAR 
"NCWAL

I 
TV;' I i 0 I B2-1' I .2-2 • I AI-I A4-1 82-1 8J-l 

BACKFILL , - --<pi;-,- - <p-.,-=;-- -",- ~~}!- AI-2 A4-2 B2-2 8]-2 
BORROW JOR C i :.. ",-] .4.4-3 B2-3 83-'] 

\i.. I I I 'i' B2 .... ., .... 
~ B2-5 .,-5 a: c 

.'. Al-1 " ;. 
"-.~ 'i' A-4-1 I I I B2'" B'''' "-D-~ ';' I 'i' 82-7 B3-7 ~~ 

- --4>{2--~ ~ --G-.J~ -"-- -$- ~~:p-
:J ~c 

~~~ ;. B2-8 BJ-8 -"' ':' -~-P~~S- , 93-4 , B]-5 , " -r---- ""-,-'- --$- 92-9 83-9 "" .... oz , - A4-2 ~ " I I I >- z . "' I Ln -NI---- ;.. 'i' ...: ...: 
7 -E> Al-] & I I I ;. ~ 

., ---' '" A4-3 ' , "" - "- -NOTES a: - --<!>-;~=.;- ~ - G :~~ -~ --<!> - -:~P- ...: a: z l"-

II WINGWALL ~ "- ... 0 '" ~~ 
0 I I I > - 0 

"-0 
, 1- ELEVATIONS AT BDTTOW CF lBUTIooENT AND BENT PilE CAP 

>- e l- e 
OR 0 , .... 

2'-0 1 

I I I 

1
2
'-0 

'i' ARE SI'IO,," IN RECTAoNClES. I ElEV. xxn. xx I u <[ I 

/ 
;.. 0 0 "-I I I <[ Z 15' -6 6'-0 6'-0 2. SEE StiEET 5 FCit PIPE PilE DETAilS. l!) ... :J Vl 

GLOVERS lANE ... "- 0 
PEDESTRUN BRICCE 16'-0 '. REFER TO GEOTECHNICAL REPORT t£1rIIJ DATED MAY 10. 2006 BY R8&C F~ ---' Vl ... 
caonAQl LI NE " PGl DETAIL 1 RESULTS CF SUBSURFACE INVESTIGATIONS AND ANALYSIS. a: ... 

DETAIL 2 '. BRIDGE FOUNDATION DESIGN IS BASED ON THE SOIL PROPERTIES INDICATED > 

~! ABuTIlENT., SHOWN 0 
IN THE SOIL 8a:HNGS AND CEOTECHNICAL ANALYSES PRESENTED IN ---' ABUTK:NT ... SIMILAR OPPOSITE BENT M2 SHOWN ASSOCIATED REPORTS OR YEtLlRANOA. l!) 

BENT .3 SIMILAR 
SL I DAVIS 

C-9 48 

! 
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F 

Ca.CRETE F IUEO 
PIPE PILE FJELD CUl 

ISEE NOTE 1) 

- - -, 
PILE SECTICYoI 

"'-:1-

PILE SPL ICE AND 

5-.6 DOWELS 

~--------------------

.... , 60· 

." .z 
c-.'i BOTTOM PLATE NOTES 

'\ 

\~ -. .. ';' 
~c 

~~ 
.. ~ ;.. U~ 

!;j ~-r- ~i-
., .. 'i' ~~ 

;~ ~~~F ~ ;., 

;l~ 'i' 

U' I z 

~2 
;. ~ ~ .. _t' 

~ .-
% 
~ 

~ 
; 

UNIFORM SECTION 
CYLINDRICAL PIPE 
SHELL 

I . 1,2), .... 0.0. 

PIPE PILE DETA IL 

PILE PILE SHELL 

¢ 12),." 0.0. x 1'2" WALL 
CONCRETE FILLED 
PIPE PILE 

I," SHELL 
THICKNESS 

~ 
, *"_~~,~ ~ 'PIR" 

--~~~-
~ ., 

SECT/ON A-A 

PILE DATA 

EST U,..t.TED PILE ELEVATI~ CF M)N. STRENGTH J 

PILE SECTION 

-'-- -'--
-, -, 

I. FIELD CUT PIECE OF PIPE SO WHEN 
CDIIPRESSED IT 'ifILL SLIDE INSIDE 
PIPE SECTltttS • 

2. CONfORM TO THE AASHTO/AWS BRIDGE 
"UDINe CODE. 

). uSE FULL STRENGTH IELD SPLICES. 

~ 
B'lj"'T'l" h7"7'l""T. h'lj>"'7''l'' h7"l0"'T~ ~7"7,£71 

04. USE THE FOllOWINC WELD F[I:I FLAT 
WELD POSITI(»II: 

SERVICE I 

\ 11'4" BOTTOIot 
PLATE 

PILE SECT/ON 

,~ PILE SECTION 

, BACKER RING 

PILE SPLICE AND BOTTOM PLATE DETAILS 

NOTES 
1. FILL PILE SHELLS WITH CLASS "AAt.AEJ" CONCRETE. f'e • 4000 pSi. 

2. HOLD THE REINFORCING STEEL ADEQUATELY IN FINAL POSITION 
DURING PLACEhlENT CF CONcR£TE AROUND BARS. 

J. PROVIDE PIPE WATERIAL CONFORMINC TO Asnlll A2SZ GRADE J ChICO). 
Fy '"' 6S k81. 

4. PROVIDE UNCOATED REINFClfCENENT FDA PLACEJoENT JNTO PILES. 

s. FOR AS CONSTRUCTED PILE TIP ELEVATIONS. SEE SHEET 4. 

51RENCTH I ULTIMATE REC'O DRIVING MAXU'JN 
LOCATION DIAMETER THICKNESS TIP ELEVATION ACCEPTABLE PILE PILE LOAD PILE RESISU,NCE PILE RESISTANCE PILE RESISTANCE RESISTANCE DRIVING LOAD 

IINI IINI 1FT) PENETRATiON CHI (KIPS) (KIPS) IIUPS) (KIPS) (KIPSI (KIPS) 

ABUTIE,NT ., 12S,. '" 41304 xxxx '" XXX 22' 2.3 3 •• 77. 
BENT #2 12'1. '" 41H xux I., XXX 22. 2.3 3 •• 77. 
BEP\lT .3 12:1'4 '" .. 1]<4 XXXX '" XXX 22' 2.3 3 •• 77. 
AeUT~NT "'" 12". '" .1113<1 xxxx '" XXX 22. 2.3 3 •• 77' 

a: 
0.. 
0.. 
=> 

III 
06-1 

II> -a: a: 
"'0 > o 
-I 
C> 

r-
<D 
o 
o 
I 

0.. 
III 

SL I DAVIS 

C-94B 
I ~-
~ ~~.H 
~----------------------------------------------------------------------------------------------~~~~ 



APPENDIX B 
Test Hole Logs 



DRILL HOLE LOG BORING NO. RSB-19-611 
PROJECT: LEGACY PARKWAY - STRUCTURE F-668 (GLOVER'S LANE OVER L.P.) 

CLIENT: UTAH DEPARTMENT OF TRANSPORTATION 

SHEET 1 OF 3 

PROJECT NUMBER: 200601.119 

LOCATION: WEST ABUTMENT, NORTH SIDE; N 399,433, E 65051 DATE STARTED: 4/7/06 

DRILLING METHOD: CME-55 NO. 21 N.W. CASING DATE COMPLETED: 4/12/06 

DRILLER: D. SAMPSON 

DEPTH TO WATER -INITIAL: "¥ 

Elev. 
(ft) 

4240 

35 

4230 

4220 

Pushed 
0..78 

1,4,5,(11) 
0..22 

1,1 ,8,(11) 
0.15 

GROUND ELEVATION: 4242 .2' 

AFTER 24 HOURS: .!. N.M. LOGGED BY: 

Material Description 

GM brown, molsl loose 

CL 
brown, moist, very stiff (A·6(1)) 

CL 
brown, moist, stiff (A-6(14)) 

.. . .. 
CL brown, moist, stiff 

ML brown, mois\' loose 
(A-4(o.)) 3' sand layer 

CL brown, moist, soft 

CL brown, moist. soft 

SIL TV GRAVEL W/SAND 

SANDY LEAN CLAY 

.. , ................. 
LEAN CLAY 

.. .. ... .. .. .. 

LEAN CLAY WISAND LAYERS TO 
3" THICK 

SANDY SILT 

LEAN CLAY W/SAND LENSES & 
LAYERS 

. . 

b 
'iii 
t: ~ 

CIl't; 
0E: 
~ 

Cl 

e~ 
Atter. 

)( 

::>- ·E CIl ~ ~~ 
.., 

~ .f Qj 
:a t: 

.., 
1ii > 

.., 
':; t: 8 0- (\I e! ('Q 

::::; 0:: CD (fJ 

22.3 28 16 0 49 51 

24 31 11 0 7 93 

30 NP 0 48 52 

* G> 
I-... 
CIl 
.r. 
0 

Pushed 
0..35 

CL 
(A-6(12)) brown, moist, nnm LEAN CLAY 88.8 33.4 37 15 0 3 97 CT 

UC 

4215 

3,3,3,(6) 
0..40. ML gray, moist, finm SANDY SILT 

~ 4210 
co 
le 
C) 
..J 

~ 
'" => 4205 

Pushed 
0..33 

0,2,4,(5) 
0..22 
0..40. 

Pushed 
0.57 

CL 

CL 

CL 
(A-6(15)) 

CL 

RB&G 
ENGINEERING 

INC. 
PROVO, UTAH 

brown, moist, finm 

brown, moist. finm 

brown, moist. stiff 

brown, moist, stiff 

LEAN CLAY 

LEAN CLAY WISAND LAYERS 

LEAN CLAY 

90.8 31 .7 36 15 0 4 96 CT 
UC 

LEGEND: ~ ~ Blow Count per 6" 
DISTURBED SAMPLE 2,3,2,(6) - (N')60 Value 

0.45 .. Torvane (tsf) 

UNDISTURBED SAMPLE PUSHED 
0.45 .. Torvane (tsf) 

OIHERIESIS 
UC = Unconfined Compression 
CI = Consolidation 
DS = Direct Shear 
TS = Triaxial Shear 

= California Bearing Ratio 
= Potential Liquefaction 
= Potential Liquefaction & 

lateral Spread 



DRILL HOLE LOG BORING NO. RSB-19-611 
PROJECT: LEGACY PARKWAY - STRUCTURE F-668 (GLOVER'S LANE OVER L.P.) 

CLIENT: UTAH DEPARTMENT OF TRANSPORTATION 

ET 2 OF 3 

PROJECT NUMBER: 200601.119 

LOCATION: WEST ABUTMENT, NORTH SIDE; N 399.433, E 65051 DATE STARTED: 4/7106 
DRILLING METHOD: CME-55 NO. 2 1 N.w. CASING DATE COMPLETED: -=4~/1~2:!..!:/0!.:::!.6 _ __ _ 
DRILLER: D. SAMPSON GROUND ELEVATION: -'4""2-'-'42"".2'=-.' ___ _ 

Elev. 
(ft) 

4190 

4185 

4180 

4175 

4170 

4165 

AFTER 24 HOURS: ~ N.M. LOGGED BY: 

Pushed 
0.66 

9,8,9,(12) 
0.37 

Pushed 
0.66 

4.1,7.(9) 
0.25 

ML 
(A-4(9)) brown. moist, stiff 

CL brown, moist, firm 
CL .............. . 

(A-7-5(17)) brown. moist stiff 

SM brown, moist, moo. 
dense 

Pushed CL 
0.33 (A-7-5(24)) brown, moist, firm 

3,4,10,(9) 
0.54 CL brown, moist, sUfI 

Pushed CL 
0.58 (A-7-5(22)) brown. moist. stiff 

Material Description 

LEAN CLAY 

SILT 

SANDY LEAN CLAY W/SAND 
LAYERS 

SANDY LEAN CLAY 

SILTY SAND W/CLAY LAYERS 

LEAN CLAY 

LEAN CLAY W/SAND LAYERS 

SP-SM SAND W/SIL T 

Pushed 

~~ gray = = = = = = = =J-.f~~m -=--=--=--=--=--=--=--=--=--=--=-

CL 
SM 

SM 

dense 

brown. moist, dense 

SILTY SAND 

LEAN CLAY 

SILTY SAND W/FEW CLAY 
LENSES 

35.7 37 8 o 

~ 
Q) 
I-.... 
Ql 

£; 
o 

8 92 UC 

77.2 43 47 24 0 26 74 CT 
UC 

36 41 19 0 4 96 UC 

27 45 23 0 2 98 UC 

RB&G 
ENGINEERING 

INC. 
PROVO. trfAH 

LEGEND: ~ ~ Blow Counl per 6" 
DISTURBED SAMPLE 2,3.2.(6) - (N1)60 Value 

045 .. torvane (Isf) 

UNDISTURBED SAMPLE PUSHED 
0.45 .. Torvane (Isf) 

OTHER TESTS 
UC = Unconfined Compression 
CT = Consolidation 
OS = Direct Shear 
TS = Triaxial Shear 

= Califomia Bearing Ralio 
= Potenlial Liquefaction 
= Potential Liquefaction & 

Lateral Spread 



DRILL HOLE LOG BORING NO. RSB-19-611 
PROJECT: LEGACY PARKWAY - STRUCTURE F-668 (GLOVER'S LANE OVER L.P.} l SHEET 3 OF 3 

CLIENT: UTAH DEPARTMENT OF TRANSPORTATION PROJECT NUMBER: 200601 .119 

LOCATION: WEST ABUTMENT, NORTH SIDE; N 399,433, E 65051 DATE STARTED: 4/7/06 

DRILLING METHOD: CME-55 NO. 21 N.w. CASING DATE COMPLETED: 4/12/06 

DRILLER: D. SAMPSON 

DEPTH TO WATER - INITIAL: ~ 5.0' 

Elev, Depth 
(tt) (ft) 

-
4140 -

105 

14135 -

110 -

4130 -

115 -

4125 -

120 -

14120 -

125-

14115 -
-
-

130 -

~ 4110 - -

~ 
135 -

~ 
~ 4105 - -

~ 
~ 140-

§ 4100-

~ ;... 

~ 
1145 -

~ 4095 -

Sample 
>-
Ol 
0 

i "0 I! See uses =:; 
legend 1 (AA SH TO) ::J 

14 14,16,11 ,(15) 8M 
(A-2-4(0)) 

t1 1:'; ~: Vt> 
t,;, I:" t:'1 11 9,14,34,(25) 8M 

b! r::~ 
~l:; r. 

1<', 

~ I 15,14,10,(12) 14 CL 0.70 

~~:;o! f:~ 
' ,"l:-

I: .. ti:[: I 12 27,38,23,(31) SM r .. I: , ' r; 
'\':, 

t'.' . 
J'. I:: 

~ -12 8,6,25,(15) CH 
SM 

RB&G 
ENGINEERING 

INC. 
PROVO, IITAH 

GROUND ELEVATION: 4242.2' 

AFTER 24 HOURS: ~ N.M. LOGGED BY: Ji ~ASLEE 

. ~ w# (/) ~ ~ 

c:...,.. ;3-
Material Description Glo (/) <:: 

o.:!; ,- ., 
0-

~ ~5 
0 U 

... .... ... ... ... ... ....................................................... , 

brown. moist. med. SIL TV SAND W/GRAVEL 
dense 13,9 

.. """ .' ... .. ................... .... .... , ......................... 

brown, moist, dense SILTY SAND W/FEW CLAY 
LENSES 

~--------- - ---------------
brown, mois!, stiff LEAN CLAY W/CLAYEY SAND 

LAYER 
~--------- ------- ---------

brown, molsL dense SIL TV SAND W/FEW SAND 
LENSES 

black, motst, so" FAT CLAY 
elk. bmwn. moisl dense . SIL,TY SAHD 

LEGEND: ~ Blow Counl per S" 
DISTURBED SAMPLE 2,3,2,16>-(N1)60 Value 

0.45 • Torvane (tsf) 

UNDISTURBED SAMPLE PUSHED 
0.45 • TONane (Isf) 

Alter . Gradation 
~ .... 

'E 
:::; 

'" 'S 
CT :::; 

>< --z ~ ., 
~ ~ ~ ." !!..-

E ~ 

~ 
Q; 4i 

> '" -5 iii t: 

'" \'I! '" 0 
0:: (!) en 

NP 15 56 29 

OTHER TESTS 
UC = Unconfined Compression 
CI = Consolidation 
DS = Direct Shear 
IS = Triaxial Shear 

= California Bearing Ratio 
= Potential Liquefaction 
= Potential Liquefaction & 

Lateral Spread 



RB&G E
·· HOLE NO.: RSC-19-612 C 20 T St 146 I,CONEI~· I L-__________________________________________________________________ ~ nglneerlng LOCATION: N 399,292' E 65,278' one: on 

ELEVATION: 4240.0' Dote:04:28:06 1 112 

-'""' 
+J 

o 

-5 .0 

- 1 0 .0 

-1 5 . 0 

qt (tsf) 

600 

, 

I --- .. ............. . - .. .... ~ ........................ .. ...... .. . 

~ 
i 

i .. _._ ......... _ .. j._ .............. - ........ . 

! 

i 
----1----

.::;. -2 0 .0 
... .... ____ .... __ n_.; ____ .... ~ ............ · ... . 

.c ~ 
+J ! 
~ ~ 
o - 25 .0 ·· ···--- ···_·r ···················--

- 30 .0 ............... - .... --.. +.-.. -----......... . 

I 
! 
i - 35 . 0 ....... -------... [----............ -..... . 

! 
j 

-40 . 0 ·-...... ...... ·· ........ .. ·f ...... _ .. --··-··-.. .. .. 

! 
-45 . 0 ................... .. .. 1.. ............ . 

! 

-50.0 M ox. Depth: 1 0 5 . 8 1 (ft) 

Depth Inc.: 0.164 (ft) 

o 
fs (tsf) 

1 0 

~ ···· ··· ·· .. ···_·- i'·-'···········_· 

I 
! 

• •••• u .... ········l··_····· ___ · 

i 
1 
i 
i ... .... .. ........... j .................. .. 

i 
I 

- -1-- -
. .. __ .. .. ............ : .................. . . 

. ._ ............ ·· ·· · · · i· ········· ·· · · ···· u • 

; 

. .................. 1. .................. . 
1 
i 

r 

o 
u ( f .) 

! 
i 
i 
I 

600 

. ........ . .. - ••. t---.... _ .. . . . . 

I 

i 
! 

.... _ .. . -...... .... _ .. __ .. . . 

i 
i 
1 
j ....... ..... )-.... . . _ .. _ ... . 
! , 
! 
! ·· .. ··_·· .. -t-· ........ ··· .. · 
i 
! 

.. . .. --- ... --.. ~ .... -... -..... . 

l 

-tr······· 

Rf (%) SBT 

0 .0 5 .0 

S Rt 

C loy ey S~t 

Sensi i'Ve FInes 

C lay ey S. t 

Sensitive F ~es 

Sandy S 

Claye y Sil 

Sensjtive FlI.es 

Clayey sa 

I I I 

SST: Soil Behavior Type (Robertson 1 9 gO) 

• Equilibrium Pore Pressure from Dissipation 



II~EIECI IL-__________________________________ H_OL_E __ NO_._: __ R_S_C_-1_9_-_61_2 ______________________ c_o_n_e_:_2 __ 0 __ T_O_n __ S_t _1 __ 4_6 ______ ~ RB&G Engineering LOCATION: N 399,292' E 65,278' Oote:04:28:06 1112 
ELEVATION: 4240.0' 

qt (tsf) 

o 600 

-50.0 , 
i 

i 
-55.0 

-60.0 
~ - ~~~~~I-~~~~~ 

! 
, 

-65.0 .. .. .... ... ..... ........... 1 .... · ---- --- --------- ... --

,r--, 
+-' o -70.0 

..c 
+-' 
(l 
Q) 

o -75.0 

-80.0 

-85.0 - . 

-90.0 

-95.0 

j , 
I 
I 
I ........ _ ....... _+ .... .. .................... . 
i 
i 
i 

-- ---.f-------- ____ _ .. _._k~. _ .... 

I 
.J ........................... . 

! 
j 
j 

- 1 0 0 . 0 Max. Depth: 1 0 5 . 8 1 (ft) 

Depth Inc. : 0 . 1 64 (ft) 

fs (tsf) 

o 10 

_._ -- ...... -- --- .. ! -_._--_ .. ......... . 

j 
i 

1 
.. .......... _ .... .i. ............... _ .. 

! 
i 

! 
. ... _- -_ .. .. _ ... j ... .. •. ..••.••••••••• 

~ 
! 
i 

• •• _ ••••••••••••••• ~ •••• •• _ .~ ••• ao •••••• 

.. .. --••• -••••. j •••••••••••••••• .• ~ 

u (ft.) 

o 600 

.. ,. ~ .............. ., 

••.••• ~ ...... j. ••••••••••••••••• 

Rf (%) SST 

0 .0 5 .0 

i I 

Si y Sand/Sond 

Cloyey S ilt 

Silt 

C loyey sat 
Silt 
Silty Cloy 

S;!t 

Sand y S at 

Silt 

S ilty Sand/Sono 
Sand 
Sondy Sat 
Sand 
Sandy om 
S itt 

Sandy S ,t 

Grovel!y Sand 

Silty Sand/Sond 
Grovelly Sand 

S ilt 

Sand 

SBT: Soil Behavior Type (Robertson 1 990) 

., Eauilibriunn Pore Pressure fronn Dissipation 



!!!~EKL-____ ~~ ____ ~ RB&G E ·· HOLE NO.: RSC-19-612 Cone: 20 Ton St 1 46 nglneerlng LOCATION: N 399,292' E 65,278' Dote:04 :28 :06 11 :12 
ELEVATION: 4240.0' 

qt (tsf) 

o 600 

-1 00.0 

-1 05 . 0 l··:..:::··· ·=··· · ·=·· ··=·· · ··~···~~·····=····=·····=· · · ·J·· 

-1 10.0 

-1 15.0 

? 
0-120. 0 

:5 
& 
°-125.0 

-130.0 

-135.0 

Ref1Lsal 

.......................... ..1 ........................... . 

I 
---- r -

i ............................ /" ....................... ... . 

i 
! 

---- ······· ·················t························· ... 
: 
i 
i 
i 

----················--.. ····1·························· .. 

- 1 50 . 0 Max. Depth: 105 .81 Cft) 

Depth Inc. : 0 . 164 (ft) 

fs (tsf) 

o 10 

••••••••••••• ..-...... . j •• • -_ . 

: 
i 

Re ft;Jsal 

_··················1···_················ 

I 
............... _ .. 1_ .......... _ ... _-

! 

I 

! _ ... _ .............. , .•.. .... _ .. .. ..... -
I 
i 

i 
- ········· -·· -· ·· i· · ··~ · ···-··· ······· 

i 
I 

i 
..... - . . .... - ...... : .... .. ....... . ...... . 

········· · ·· ···· · ···· 1·· ···· · ···· ··· · ··· · ·· 

u (ft.) Rf (%) SBT 

o 600 
I 

~ r I I I I I I I 

.~ l-
Ref~sol 

... .... . ..,. .... -.~ ............... .. 
1 
i 
i 

_··_· ... ·_··i················· 

I ................ "["-............. . 

i 
I ...... _ .. , ....... _ .... _ .. 

I 
I 

················r·····-_······ 

················r·--···· __ ·· 

I I I I 

0 .0 5 . 0 

Silty Sond/Sond 

~ .......... ...... ~ ...... ...... --- .. . 

i ..-.. ... - . ~.- ..... ... . 

i 

I 
.......... ; ... ---- --- -

-- -------- ,-- -----

I 
...... ~ .. .l ... _____ _ 

SBT: Soil Behavior Type (Robertson 1 990) 

• Eouilibrium Pore Pressure from Dissiootion 



c 
o 
~e >.. 
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F 

-

I-

I- 1295 

:.. 

-

-

Boring: 58-19-274 
5heet 1 ",3 

SAMPLE DESCRlPTlON 
IAS'TM D 248IID 2487) 

Flu.: SAND and Sandy GRAVEl.· very dense. moist. _ 

1--1290 r.L"::ea::::n""c""LA::":Y""---=stiff"'· ..... m=DIS""·::-~"""b-:::rown:-::-.-Wllh=-gray--:--an""'d-_""""'''''IH-----1 

O! 

i 
! 
Ii 

-
f-1285 

S -1280 

Silty SAND - looSe to medium dense, wet, black. frequent day and silt 
seams and layers 

Lean CI.A Y - soft. we~ brown to,gray. occasional sill and silty SAND --- SAND layer. medium-gramed 

- very soft, some fin"1lramed sand seams 

5-

10--
-

15--
--

20-
----

25----
-

30-
----

35-
-
-
-
-

40-
--
--

45-
-
---

50-----
55--

----' 
60-, 

-J 

--i 
--I 
-I 

65 --I 

6 -

7-

s-

9-

~ 
10-~ 

t::: 
11 -?5 

~ 
12 - /: 

13-~ 
14 -t::: 

f= 
15 _f---

== -
16-= 

= 
17-= 

= 
18 = 

= 
19-= 

= 

5PT 0 

MC 610 

SPT 0 

SPT 559 

MC 25 

UU -LUJ
50l1DDmm HH JHt 

IIII IIII 
18 24 45 50 nn -rnT~ 
50/75mm 

24 30 36 36 

50/125mm 

nn -,nr 
HH -H-H
HU -LUJ--.2 
HH JUt 
IIII IIII 
nn -rnr 

MC 152I---:.CL---I-~A-6-=-' 6 7 10 10 1~tn -rnr 
HH -H-H-

5PT 508 I-=---I-~,-l 4 4 4 2 ,1. ~ U -l U J-
SM A-2-5 

P 406 

5PT 533 CL 

P 610 

A-6 

JJLl JLlt 
IIII IIII 
nn -ITrr 

o 2 4 5 lrn -rnr 
HH -H-H-

43 

45 

UU -~UJ- 48 

SPT 610 

P 508 

o 0 3 3 JJH _lHt 
IIII IIII 
nn IIII 
nn -rnr 
I I I I I I r I 

Test Results ~ 

14.9 29 36 12 

.. 
;; .. .... .. 
.J: 

i5 

C 
SG 

Legacy Parkway· Preferred Alternative 
1·215 to 1·151US B9lnterchange. 

III KLEINFELDER 

Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: S8-19-274 
Sheet 1 of 3 

Logged by: 
Date Start: 
Oat~ Finish: 
Station: 

Line: 

M. Ivers 

2/3100 
2fT100 
_.384 0.04 RT 

GLOVERS LANE 
Coordinates (m): N 121,728.818 E 19,1146.262 
Elevation (m): 1299.158 
Total Depth Drilled (m) 40.2 
Onll Contractor. Layne Christensen 
Driller: S. Church 
R'9 Type: CME-750 
Drilling Method: Mud Rotary 
Hammer Type: Automcltic 
Rod Type: AW 
Boring ~iameter: 133 mm 

LEGEND/NOTES 
Elevations based upon North Amencan Vertical Datum of 

19S5 (NA YO 'S8) 

Coordinates are NAO 'S3 

Sl :::: Observed Groundwater depth at t.me of drilling 

Blows == Number of blows requRd to drive split spoon 
sampler 150 ntm or Interval shown 

uses s Unified Sol Classification System 
AA.SHTO = American Assodation of State Highway and 

Transportabon 01Ti0a1s 

== See Key to Soil Logs far list of abbreviations 
and desaiptions of tesIs 

SAMPLE TYPE 
~ SPT = Standan1 Penetration Test. 34.9mm 10 and 

50.8mm 00 sprrt spoon sampler 

:- Modified California Sampler, 50.8mm 10 and 
63.5mm 00 spirt: spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube. 76.2mm 00. pushed 

=- Bulk Sample 

PLATE 8-209 



0:: 
o 
':is 
~
iii 

I-

I-

I-

1-1275 

I-

I-

I-

1-1265 

I-

Boring: SB-l~274 
Sheet2of3 

SAMPLE DESCRlP110N 
(ASTM D 24I8ID 2417) 

-lean CLAY, continued; soft. .... gray, motIIed brown 
_ interIJedded wfth SILT and SAND Iayer$ 10 to 20 mm thick 

~ very soft. orrve gray 

Clayey SAND - loose 10 medium dense, wei, blad< 

7ll-

75-

--
-

BO-
-
-
-

B5-

90-

95-

100-

105 

l
I--

21 -t= 
t= 

22 -t= 
t= 

23-f:::. 
1= 

24 -t=: 
l
I-

25-t=: 

I=-
25 -I;; 

I--
27 -I--

I--
2B -I--

29 -I--

\= 
30-1= 

l
I-

31 -1= 

hP;;:OO=rIy;:;-;;Grad=ed::;-;;SAN=O;;---:med=,","='T.d.:::nse~, wet,=-=g=ray::-,-=me=d"'iu:::m:-;IO:---- -

1= 
32-~ 

co."'''1Irained sand, freqUent GRAVEL !aye'" _ 33-

110-

hp;::oorIy=";<Gr3ded=~G"'RA""~VE=II;-'wiIh""· O"sa-:-n""d"""--med-,;"ium--d-:-ens--.,-wet,-'-g""ray""--, _=::-
up to 20mm 

34-~ 
0:1 

I-o=:n;;=~"""-;:=~,,....,==::::;:-===:-:::--- 115 - 35-~ 
Poorly Gnided SAND -loose, wet, gray \0 blacl<, mediuJn..grained 

35-

120-

- medium dense, frequen1lean CtA Y Iayen; 10 10 75 mm thick 37 -

125"::: 3B-

--loose, inle!bedded gravellayen;, olive \0 d ..... gray = 39--
130-

SPT 559 1 2 4 B I ,-, I I IT! 

P 

SPT 510 

UU -~~-U
HLl JUt 43 

1111 IIII 
o 1 1 1 ~----- -------

11II I1I1 

nn -rnr 
HH -H-H

Test Results • 

P 457 h SC=--!--,A--;_2"'_7rl 
UU -~U~
HU JUt 

47 17.1 19 68 3B 49 

1III 11II 

nn -inr 
SPT 510 CL M\ 1 • 3 4 nrr -rrrr 

P 279!--'S=p""+-1'r-3-< 

GP 1'r2-4 

HH -H-H
J-~U -~H~

JJU JUt 
1111 1111 

nn -inr 
rrrr -rrrr 

SPT 355~~--,,-j 10 TJ 33 44 HH jl-H-
SP 1'r3 

HU -~UJ-
SPT 406 11 20 20 31 tU·_,~ JUt 

\ \ \ \ \ \ \ \ 
------

SPT 559 B 10 12 17 I ~'I I I I I I 
nn -rnr 

SPT I I I ( 

53 

38 

~ 
at 
I-
~ 
at 
J: 

5 

c 
SG 

TV 

-legacy Parkway'" Preferrect'Altemative 
1-215 to 1-151US 89 Interchange 

k~ KLEINFELDER 
Prolect No, 35-8163-05 

FIELD TEST BORING LOG 
Boring: S8-19-274 
Sheet 2 of 3 

Logged by: 

Dale S1art: 
o.te F'mlSh: 
Station. 
Une: 

M.lver.s 

213100 
217100 
50+645,3" 0,04 RT 
GLOVERS LANE 

Coortlinates (m): N 121.nB,B1B E 19,1146.262 
Elevabon (m): 1299,15B 
Total Oei>th Drilled (m) 40,2 
Oril Contrador. Layne Christensen 
Oriler S, Chuo:h 
Rig Type: CME-750 
Onlling Method: Mud Rotary 
Hammer Type: Automatic 
Rod Type: AW 
Boring Diameter. 133 111m 

LEGENDINOTEs 
EJevabons based upon North American Vertical Datum of 

19BB (NAVD 'B8) 

CoorUmafes are NAn '83 

'S/. = Observed Groundwater depth .t time of drilfing 

Blows = Number of blows required to dnve split spoon 

sampler 150 mm or interval sl10wn 

USCS = Unified Sod ClasSIfication System 
AASHTO = Amencan Association of Slate Highway and 

Transportation Officials 

= See Key to SoD Logs for list of abbreviations 

and descnptions of tests 

SAMPLE TYPE 
~ SPT = Slandan:t Penetration Tes~ 34.9mm 10 .nd 

50 Bmm 00 split spoon sampler 

• MC = Modified caJiforma Sampler, 5O,Bmm 10 and 
63.Smm 00 split spoon sampler 

EI P = Pislon Sampler, 76.2 mm 00 

m SH = Shelby Tube, 75.2mm 00, pushed 

~ BAG = Bulk Sample 

PLATE 8-210 



Boring: S8-1So274 .. SAMPLE 
Test Results • Legacy Parkway - Preferred Alternative 

5_13013 c .3 • SPT IN,)., ift E .. .!l 1-215 to 1-1S/US 89 Interchange 
0 SAMPLE DESCRIPTION Depth .!! 

.. .; :t> <:0 .. 
';;e ~ Soil OSPTIN,J., ~ l! e s :; B : a~ 

., 
III (ASTM D 2488/0 24lI7) 

.c I- KLEINFELDER 
> -

... . .- C .... irlCJltlan N, Blows por 0.15 IT (Greater th.n 50 Blowsl ~~ .;t:. ." ;] .. :! ... >E ~ 0 '3 ... 0 .. 
W It m '" ~ SE (or interval shown) 

:il OJ ~ ::E !! ... ".Z .c .- USC$ AASIITD ~ ..J 5 Prujec:t No. 35-8163-05 
a:: 0 N C 

= _ GRAVEL layer, very dense. claSts UD 1020 mm thick - - 330 39 44 5D1100m fl ITTI 

- HH -~~-U- FIELD TEST BORING LOG - 41 
- 135- Boring: 58-19-274 

~ HLl JLlt -
42 Sheet 3 of 3 -- - 1111 1111 140-

- 43 - -- - - -- Logged by M.lvers 

- 1111 1111 Date Slart 213100 

- Date Finish: 2fTIDO 
- 44-

f- 1255 145- nn -rnr Station: 50+645.380< 0.04 RT 

une: GLOVERS LANE -- 45- HH -H-H- Coordinates (m)' N 121,128.818 E 19,846.262 

-
f- -

Eievabon (m): 1299.158 

150- HH -~H~- Total Depth Dnlled (m): 40.2 

- 46 Dnll Contractor Layne Chri:stensen 

I- -
HU JUt 

Driller. S.Chun:.h 

- RIg Type: CME-150 
- 47 ,... 155-

1111 11I1 
Dntling Method: Mud Rotary 

- Hammer Type: Automatic 

- 48-
Rod Type. AW 

- II I I 1111 Boring Diameter: 133mm 
-

160-

-1250 - 49 - rrrr -rnr LEGEND/NOTES 
-
- HH -H-H-

Elevations based upon North Amencan Vertical Datum of 

- 50- 1988 (NAYO '88) 

r 165-- HU -~Hj-
Coordinates are NAO '83 

- 51 - 4- = Observed Groundwater depth at time of dnlling 

- - HH Jut Blows = Number 01 blOWS requlled 10 drive splil spoon 

170-
52 ""1 

sampler 150 mm or Interval shown 
-- - 1111 1111 uses = Unified Sod Classification System 

- AASHTO = Amencan Association of State Highway and 

- 53 -' ------ -inr 175- II I I Transportation Officials 

- = See Key to Soil Logs for list of abbreV'labons 

I- 1245 
- 54- nrr -rrrr - and descripbons of IeSIs 

-
180- 55- HH -H-H- SAMPLE TYPE 

- -
- HU JH~-

tJ SPT = Standard Penetration Test. 34 9mm 10 and 

- 56-
50 8mm 00 split spoon sampler 

185- UJJ JUL 
BMC = ModIfied Califomia Sampler, 50.8mm 10 and 

-
01-

63.Smm 00 split spoon sampler 

- tiP 
- 1111 1111 

= Piston Sampler, 76.2 mm 00 

- 190- 58 - -- - - -- [l] SH 

- II I I 1111 = Shelby TUbe. 76.2mm 00. pushed 

1-1240 
- 59 -1 nrr -rrrr ~BAG - = Bulk Sample 

195-
- \ 1\ \ \ 111 

PLATE 8-211 



• ~ Legacy Parkway 
Sit SC-19-275 
Station: 50 +6 7 6 .025 2.4 5 L T 
E1evot ion: 1 3 0 0 . 5 9 7 

Cone: 20 TON A 0 
Date: 02:02:00 Od:38 

III

CO 

·~ll lIlln· 1 
~--------------~----------------------------------------------------~ 

Fs (kPa) at (kPa) 

..c 
+' 
0. 
OJ 
o 

OK 25K 
O.Or,"-'-''-T-~~~ 

-5.0 

-10.0 

I 
I 

CA$ED 

.. --- -.................... 1 ............... _ ........... . 
I 

I 
I 
! , 
I 
! 

- ......................... ./.. ........... _._ ......... -
i 

I 
i 

-15.0~--------------~ 
Max. Depth: 40.6 0 em) 

Depth Inc.: 0.050 (m) 

o 

j 
i 
t 
j 

i 
i 
I 
; 

CA$ED 
i 

250 

...................... 1 ....... _. __ ....... 

i 
i 
i 
! 
I 
i 
I 
! 
j 
i 
I 
I 
I 

i 
I 

I ............ _ ... _ ... !--_ .... _ ........ .. 

o 
Rf % U (kPa) 

10 O.OK ... 

I 
I 
j , 
! 

CA~ED 

i 
···· __ ····_·_-·t··················· 

I 

I 

1.0K 0 

SBT 

12 

Undo('",,,d 

S...,. lllv" en"" 
Sit 
Ooyey Sit 

... , .... _ ..... 1 Day 

Slty Ooy 

a"yoy Sit 

Sit 

~lt~"O::t 

Sit 

Ooyey Sit 

Sity Sond/Sond 

SBT: Soil Behavior Type (Robertson 1 9 gO) 

• Equilibrium (or near) Pore Pressure from Dissipation 

PLA--~ 8-212 



~ ~ Legacy Parkway 
S ite: SC- 1 9-27 5 
Station: 5 0 +6 7 6 .0 2 5 2. 45 LT 
E1evat ion: 1 3 0 0 . 5 9 7 

Cone: 20 TON A 0 70 
Dote: 02 :02 :00 08 :38 ICON~I.I.I 

L---------------_________________________________________________________________ I 

..c 
+> 
0-
OJ 
o 

Qt (kPa) Fs (kPa) 

OK 25K 
-15. 0~~~~~~~~ 

-20 . 0 

- 25 . 0 

i 
I 
! 
i 
! 
j 

! 

I 
. . ...... ~ • • • • ~.y • • • • • • • •••• • ~. i ... 1 ........................... . 

i 
1 

! 
! 
i 
! 
i 

I 

-30 . 0~------~----~ 
Max. Depth: 40.60 ern) 

Depth Inc. : 0 .050 (m) 

o 250 o 
Rf % 

i 

i 

I 
i 
i 
1 

i 

10 

.... j ................. 0 

U (kPa) SBT 

O.OK 1.OK 0 12 

sa 

Clayey 5'1 
511 

Cloyey 51\ 
51t 
Clayey 511 
5~t 

Cloyoy 511 

S~ 

Sendy SA 
C layey S"I 

5ij 

Clayey 5"\ 
Sit 
Sandy SU 
Cloyey 51 

S1t 

Sandy sa' 
Sand 

S""dy S'l 

SII 
Sand> 51' 

511 

Sit 

SST: Soil Behav ior Type (Robertson 1 9 g O ) 

• Equilibrium (or near) Pore Pressure from Dissipat ior 

PLA I L 8-213 



• ~ Legacy Parkway 
::. SC-l 9 -275 
Station: 50+676.025 2.45 LT 
Elevation: l 300.5 9 7 

Cone: 20 TON 70 
Dote: 02:02:00 08 :3 8 1

9 Ar.[IHJ 
L-------------------------------------________________________________________________________ -J 

Qt (kPa ) 

s: 
+-' 
0. 
OJ 
o 

OK 25K 
-30 . 0 t--r~=:c_r-..__r_r__1 

-35 . 0 --.......... -.. -........... ~ ... .... ...... . 

-40 . 0 .-_ .. --.. 

-45.0L-------~----~~ 
Max. Depth: 40.6 0 (m) 

Depth Inc.: 0.0 5 0 (m) 

Fs (kPa) 

o 250 

· · ··········· · ··· · · · · I~· 
RefiaJ 

I 
I 

I 
! 

I 

I 

Rf % U (kPa) 

O.OK 1.0K 0 
kPo h. 

... "q"'"~tlij 

--.... , 
t ~ I , 
, = 
T~ 

~ 
= 

! 

---··V· ------t--·· ·····----·· 
-= t 

't-... k 

J! 
(f.. i 

~ ! i 
! , 

I--. 
, 
I 

Rei~a.l 
! 

I 
I 
! 
i 
I 

I 
! 
~ 
~ 

SBT 

12 

Sa1dy S i t 

Sit 

Cloyey SII 

Sandy S~\ 

Send 

S<7Idy Sit 

Sity Sond/Sond 

Stiff Fne G;ain"d 

Sit 

Sono 

SBT: Soil Behavior Type (Robertson 1 9 gO) 

• Equilibrium (or near) Pore Pressure from Dissipation 

PLATE 8-214 



Boring: SC-19-275 co 
Test Results • Legacy Parkway - Preferred"A1ternative 

Sheet 1 ofl 0 SAMPLE 
~ 1-215 to 1-15/US 89 Interchange 

C ....I eSPT(NJ. ~" ~ co 
0 SAMPLE DESCRIPTION Depth " 

.... e z;. Co GO 

';e OS,.,.(NJ. 4." ~~ ::; 1! = i~ III :c ~ So" "''' ~~ ... KLEINFELDER 
IAS"rM D 2U8ID 2U7) a. GO ~E C, ... iflcatian N, B(ows per 0.15 m (Gl'1Iater Itt.n 50 Blows, ." -." 

i:- I! a. ~ ~ c'" a '5 ';..: 0.. a :;; 
iii It m 0 r: 8e (or interval shown) 

~ 
., ~ 

~ :E ~ 0- -;;eZ 5 .. - uses AASHTO ~ g ::; Project No. 35-816:Hl5 

'" 0 N c 

FIll.; WeH-Gl3ded SAND WIth sill and gravel - moISt, brown - 1-~ 
r-I I I 

1--1300 
- UU Jut FIELD TEST BORING LOG 
-
- Boring: SC-19-275 

5- HH JUt I- - very dense - SPT 305 15 16 19 Sheet of 
2- 1 1 

-
- 1111 IIII 

I- -
10- 3- nn -,nr Logged by: M.lvers 

SPT 356 15 18 21 Date Start 1131100 

- Date Finish: 1131/00 

- 4- nn -11-11- Station" 50+676.025 2.45 LT 

Une: GLOVERS LANE 

• medium dense. gravel deereasing to apprtJX1I1\3\ety less than 10% 
15- SPT 254 10 10 10 

-~H1-
Coordinates (m): N 121,731.185 E 19,876.913 - 5- HH - Elevabon (m): 1300.661 

'- 1295 un -~UL Total Depth DriDed (m)' 9.6 

20- 6- DnU Contractor: Haz-tech 

• dense - SPT 305 10 14 16 -,J:tL 
sv Dntter R.Knott 

I- - JJl-'- 'R'gType' CME-85D 

7 - Onlliog Method: Mud Rotary 
- IIII .l.ll I Hammer Type' Automatic 

25-
- poorly graded gravel, bloc!< - 6-

SPT 279 12 11 15 Rod Type. NW 

- nn -rnr Bcnng Diameter: 133mm 

- -
30- 9 - r,n -inr LEGEND/NOTES 

Lean eLA Y - stiff. moISt. black ~ 
SPT 381 Cl A-S 12 6 5 

- Elevations based upon Nonh Amencan Vertical Datum of 

- lD- HH -H-H- 1988 (NAVD '8lI) 

1--1290 35- UU -LJ-LJ-
Coordinates are NAn '83 

11 - ~ = Observed Groundwater depth at time of dolling 

I- HE JUt Blows = Number of blows reqUired to dnve split spoon 

12 -
sampler 150 mm or mterval shown 

40-

I " I 1III USCS = Unified Soil Classification System 

I- - AASHTO = American Assoaabon of Stat. Highway and 
13 - nn -ITIT Transportation Offioals 

-
I- 45-

= See Key to Soli Logs for list 01 abbreViations 

14 - nn -rnr and desc::npbons of tests 

I-
15- HH -H-H- SAMPLE TYPE 

50- ~SPT = Standard Penetr.JtJon Test. 34 9mm 10 and 

I-- 1285 HU -LJ-LJ- 50.8mm 00 split spoon sampler 
16 -

HH JUt 
II Me = Modified Califomia Sampler, 5O.6mm ID and 

I- 55-
63.Smm 00 spfrt spoon sampler 

17 - E1p ::: Piston Sampler, 762 mm 00 

r- - r r r r 1111 
18 - rrn -rnr fiSH = Shelby Tube, 75 2mm OD, pushed 

60-

r- @BAG - 19 - nn -inr = Bulk Sample 

-I- 55- I I I I I I I I 

PLATE 8-211 



c: 
o 
;I_ 
• E 
~
iii 

-1300 

-

-

-

-1295 

-

-

-
-1290 

-

-

-
-1285 

Boring: 58-1 S.276 
Sheet 1 of2 SAMPLE DESCRIPTION 

(ASTM D 241BJD 2487) 

_ 1301.B 
FILL: Poorly Graded SAND and GRAVEL - very dense. 
moist, brown occasional day layers 50 mm thick 

• cobbles 

1290.5 
Poorly Grade<l SAND - in\eTbe<lded with frequent clay layers 
3 to 50 mm thick 

12BB.5 

Lean CLAY - medium sliff, wet, gray 

12B7.1 

Poorly Graded SAND· medium dense. wet, dark gray 

12B5.5 

Lean CLAY - soft. wet, gray-brown, with fine-grained sand 
seams 

SAMPLE Test Results· 
'" ~ ~---.---r---------.----------~esnIN~ 

f-__ De_pthj-__ -i ~ 
a. 

It m l! 

" 
-
-
-
-

5-
-
-
-
-

10---
-
-

15-
-
--
-

20-
-
-
-
-

25 -
-
---

30---
-
-

35 -
-
-
--

40-
-

1- ~ 
2- ~ 

9-

10-

11- ~ 

12 -

= 13 
-

45-
-
-
--

50---
--

55-
-
-
-
-

50-
-
-
-
-

55 -
--
-
-

70-----
75 -

-
-

~ 
14 = 

,--

15 - '" 

16 -

17 ~ 
= 

18 = ---
19 = 

= 
20-= 

-
21 = 

= 
22 = = 
23 = 

= 

~ Soil 
...... ClasslflcMIon N, Blows 
i;E parO.15m 

osnlN~ 
(Greilter th.n 60 BlOWS) 

~.§. uses AASHTO (or interval shown) 

MC 305 

SPT 406 

MC 0 

SPT 229 

MC 152 

MC 127 

MC 152 

SP A-l-b 

SPT 50B 

SH 610 CL 

SP A-3 
SPT 510 

SPT 510 CL A-6 

SH 610 

SPT 610 

SH 610 

SPT 610 

14 22 27 

I I I I "" I I II I I I I 
·,(,,1·1 .. ,(,· .. 1·1·1·1 .. 

I I I I I I II 
I I I I I I II 

.. 1..1.J. . .I ... .l..I.I.1.. 
I I I I I I II 
I I I I II II 
I I I I I I II 

4 20 35 32 .:::-: .. r:::' 

50l1oomm 

I I I I I I I I 
'1"1""'1" "/"/'1'1" 
1111 1111 
I II / I II I 

.. / .. I.j ... I .... I .. I·/·/ .. 
1111 1111 
11111111 
!..I.I ... I ..... I...I..I..I.. 

20 27 lB 16 :::: :: T.q 

42 50/ 
75 

mm 

II II II II 
·TIT·I .... /TT/ .. 
II II II II 
II II II II 

"H·H··"","I"I .. I" 
1111 1111 
II II II II 

.. /.I..J .. J.. . .1.1..1..1.. 
6 10 10 6 I le

1
, / I I / I 

II / I II I 
I II / I II I 

"j T'('f' .. , TTT 
II II II II 

5 6 8 10:~.~: .. :::.: 

1111 1111 
1111 1111 

.. / .. H .. ·I .... I·I .. I .. I .. 

2557 r.::: :::: 
.. 1..1..!...l ... 1.1../..1.. 
II II II II 
II II II II 
II I I I I I I 

"1"r'r"I" T'I '1 T 48 
II II II II 
11111111 

.. I .. j .. , .. -r .... / .. I .. / .. I .. 
8 9 10 6 / IeJ, / / / I / 

111/1111 
.. 1 .. 1 .. 1 .. ·1 .. · .. (..1 .. 1 .. / .. 
II II II II 
11111111 

3 3 3 4 '~'H":" .. ~·H-l 
/111 1111 
1111 1111 

'TTTT'TTTT 
I II I I II I 
1111 III/ 

"I"/"j .. t .. "/""/ .. 1"1" 
I I I I 1 I II 
III/ 1111 

2 3 4 5 .tI •. I .. J ... ~ ... / .. 1 .. / .. 1 .. 
II I I I II I 
II II II II 

.. 1.1 .. .1 ... 1 .... 1..1..1..1.. 
III/ 1/11 
1/ II 1/ II 
II II II II 

75 17.1 25 
48 

'TTTr TTTT" 53 
1111 1111 
1111 1111 

o 0 2 5 ,1--1'++" +'H'+ 
1111 III/ 

35 11 91 

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

III KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-19-276 f-+++-H.rl~ • 

pH R WSS j'i ! 
H Sheet 1 of 2 1-++-1-++::1 s • 

~RSS t------------------., ~~ i 
Logg .. j by: M.lvers ~$ • 

C 
C 
SG 

Date Start: 211/00 -. ! 
Date Finish: 21VOO H++-H->l' 
Station: 50+705.923 0.19 LT !~ ! 
Line: GLOVERS LN 0 .. 

Coordinates (m): N 121,72B.B E 19,906.B 

Elevation (m): 1302.1 
Total Depth Drilled (m): 40.2 
Drill Contrador: 

Driller: 

Rig Type: 
Rig Serial Number: 

Drilling Method: 

Hammer Type: 

Rod Type: 
Boring Diameter: 

Layne Christensen 

S. Church 

CME-750 

Mud Rotary 
Safety 

AW 

133mm 

z o 
i= 
;:: 
0:: o 
a. 

r-LE-G-E-N-D-,-N-O-T-E-s-----------------i~ 
Elevations based upon North American Vertical Datum of 

1988 (NAVD 'BB) 

Coordinates are NAD '83 

~ = Observed Groundwater depth at time of drilling 

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

uses = 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 
~ SPT = Standard Penetration Test. J.4.9mm 10 and 

50.8mm 00 split spoon sampler 

= Modified California Sampler, 50.8mm ID and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 75.2mm 00, pushed 

~ BAG = Bulk Sample 

~~ 
LLffi 
O~ 
1-1> 
ffi~ 
~ 
I-
0:: 

~ 
W 
o 
:::c ;:: 
:::l 

,~, , 
I ~I I 

'~I I 
I ~I I 
I i ~ 

PAVIS 
COUN>Y 

F-712 
R G NO 



Boring: 58-19-276 

'" 
SAMPLE Test Results· Legacy parkway - Preferred Alternative 

C Sheel2 of2 0 
eSPT(N,,. 

j" ~ !l 1-215 to I-iS/US 89 Interchange 0 SAMPLE DESCRIPTION ..J . ~ '" is Depth u ~ Soil e f= Co .. 
:;: OSPT(NJ. ... c ~ e ~ ::i 1~ 

.. 
IH (ASTM D :ua8ID 2487) . .- ClassifICation N. Blows I- KLEINFELDER }- D. >E (Greater than 60 BloW1l) '" S ~~ Ui"/! .. j~ w It m 

~ ~ BE per 0.15 m ~: "0 '3 D. 0 t i Cl .- uses AASKTO (or Interval shown) "'i :IE .,. ... ".z 5 0: ... 0 ~ ::i Project No. 35-8163-05 • 
0 .. ., C 

- - 24 - ~ 'T'1 '1 'r TTTT' 
.. LeBn CLAY, continued; few sand seams 80- 1 1 1 1 1 1 1 1 FIELD TEST BORING LOG - t= SH 610 1 1 1 1 1 I I I 63 14.6 30 36 15 C 

- .. medium stiff - 25- '-- .. 1--1 ·i .+ "'1··1··1··1·· 62 C Boring: 58-19-276 - ~ ~ - ~ I I I I I I I I TR • - ~ 

I I I I I I I I SG Sheet 2 of 2 
~ ~ - ~ . 

- 85- 26 - r-- __ 1..1 .1 .L .LI..i..1.. - ~ - I I I I I I I " r-- I · i - r-- I I I I I I I I Logged by: M.lvers 
-

27 -
r-- I I I I I I I I Date Start: 211/00 ij I -1275 - f= 'T r--I --I -- TTTr Date Finish: 212100 

.J>BAVEL Laver "111 mm th .... ..;t~,,,,,,,-
90- I ~ I I I I I I I 1274.3 

~ SPT 381 14 14 2 3 Station: 50+705,923 0.19LT !i ~ - I 9 I I I I I I 
- Lean CLAY with sand - soft, wei, gray-l>lack - 28 - CL A·6 --1--1--" l '--1--1--1--1-- Une: GLOVERS LN 

- ~ I I I I I I I I Coordinates (m): N 121.728.8 E 19,906.8 ~ & -
~ 

I I I I I I I I Elevation (m): 1302.1 
- 95- 29 - --I--H· +. --1--1--1--1--

Total Deplh Drilled (m): 40.2 
, 

- f= I I I I I I I I 
- I I I I I I I I Drill Contractor: Layne Christensen 

~ ~I ~I - 30-
r-- __ I..U . .L. .Li..I..I. . Driller: S. Church Z - - r-- I I I I I I I I 

f= Rig Type: CME·750 0 '" 100-
SH 356 

I I I I I I I I 
Rig Serial Number: ;:: ~ ~ 

1271.1 -
~ 

I I I 1 I I I I 

I ~I I "- GRAVEL - dense, wet, gray, fine-grained, with - 31 - GP A-2-4 '1 1--1 'r ""ITTT 29 Drilling Method' Mud Rotary ~ 
coarse-grained sand - I I I I I I I I Hammer Type: Safety o,C c::: I ~I I 1270.1 -

~ 
I I I I I I I I Rod Type: AW 0 105- 32 - --1--1--1' .~ · --I '1--1--1---1270 Lean CLAY - medium stiff, wet dark oliVe gray, with trace of - r-- CL A-<> I I I I I I I I Boring Diameter: 133mm a. 

i i ~ coarse-gralned sand - f= I I I I I I I I 
CJ) 
Z ,... - 33 -

~ 
__ I __ L~. .~ · -- ~ --I __ 1 __ 1 __ LEGEND/NOTES « I ~I I - I I I I I I I I 

110- t-- I_j I I I I I I Elevations based upon North American Vertical Datum of c::: 
1268.2 SPT 5 4 9 7 I-

r Silty SAND with gravel - medium dense, moist, dar1< olive 
- 34-

~ 
SM A·2-5 .. 1.. __ .1 . .1 __ .-'..I..I..!. . 1988 (NAVD '88) u... I ~I I - I I I I I I I I 

gray - I I I I I I I I Coordinates are NAD '83 0 
~ ~ ~ -

~ I I I I I I I I 5l. = Observed Groundwater depth at time of drilling I- ~ e- 115- 35- 'TTl T' TTTT" Z 
ffi - I I I I I I I I Blows = Number of blows required to drive split spoon W 

- ~ I I I I I I I I sampler 150 mm or interval shown :2: I >( 

r - 36 --I ·H .+. +'1--1--1-- I- ~ 
-

~ 
I I I I I I I I USCS = Unified Soil Classiftcation System c::: z ~ 

~ Lean CLAY layer 25 mm thick, with interbedded gravel 120-
SPT 356 3 22 29 10 I I I I I I I I AASHTO = American Association of Stale Highway and « ~ ~ 

clasts - --I .Lj .J.. .'P . .1..1..1 __ a. 
l f-- 1265 37 

~ 
Transportattan Officials W G 

• 40% gravel with clast up to 20 mm - I I I I I I I I 0 i Lean CLAY layer 75 mm thick - I I I I I I I I = See Key to Soil Logs for list of abbreviations ~ 
- Poor1y Graded SAND layer, fine to modiunliJrained, very -

38 -

~ 
I I I --I I I I I and descriptions of tests :c 

I~ I~ r- 125- 'T y--I I -- 'TTTT' ~ homogeneous - 5PT 18 22 26 29 
I I I I 241 I I I o~ 

- I I I I I I I I SAMPLE TYPE ::J ~I I r - 39 

~ 
'TTl" r-- TTTT 

~SPT ~~ - I I I I I I I I = Standard Penetration Test, 34.9mm 10 and 
130-

~ SPT 356 17 19 14 22 I I M-- I I I I 50.Bmm 00 split spoon sampler I&,: 
r 1261.8 - 40- --1--1 --I"I--I--i" 

IMC 
0.. 

End of BOring, Approximate Depth 40.2 m - I I I I I I I I = Modified California Sampler, 50.8mm 10 and ::> - I I I I I I I I 63.5mm 00 split spoon sampler 

'" r - 41 
__ 1..1 .1.L .. I..I..I..L. 

EiP >- U) 
135- I I I I I I I I = Piston Sampler, 76.2 mm 00 

~ 
I-

- I I I I I I I I - W 
W -

42 
I I I I I I I I 

[]] SH = Shelby Tube. 76.2mm 00, pushed 
~:r: r-- 1260 - 'T'I 'r--I --TTTr c: ...J en 

!2. - I I I I I I I I g: c: <C 
140- I I I I I I I I ~BAG 

WI-

r - 43 --1""1 'l--t-- --t--I--I--I-- = ButkSampie >- ><C .... 
c..> 00 w - I I I I I I I I <C Z ..J 0 

- I I I I I I I I (!) 0 
0 

...J r:i. r - 44 --1--1 . ~--.~ ···1 .. 1--1--1-- w en en 
145- I I I I I I I I -' c: en 

- I I I I I I I I W -
45 -

__ U. Ll · __ I.LI..I.. > ~~ - - I I I I I I I I 0 
- I I I I I I I I I~ i!~ 

150-
46 -

I I I I I I I I t!&!I~ r- - 'TI r--I --TTTr couom - I I I I I I I I F-712 - I I I I I I I I .... N 

-1255 - 47 -1 .... _ --I' 1--1--'~ -- --1--1--1--1" 
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1295 

-

Boring: LSB-I9-470 
Sheet 1 013 

SAMPLE DESCRlPl10tl 
(ASTM D Z481iD Z481) 

Reier to 58-19-274 for addrtranal lJthoJogy aboYe 30.2 mete",. Samples 
above this depth went taken mtennittetltty and soli descriptions do not 
necessarily d\aractenze the lithology between samples 

-1290 _~a!l. 9.l!!'L-_~.!l'!!!!!J!!. !!!~st~b~...!'!JI!!,t. _ - - - - - - - -
Silty SAND ~ stIff, mom, grey. micaceous. fine-gra1ned 

-

,... 1285 

SAMPLE '" o 
Depth -' 1-----,--=--;--::-",.----,------1- 5PT (N.). 

f---.----i i Z' Soli 0 SPT IN,)" 
~ ~ ~E Clauinc;rtion N,BlowsperO.15m tGl"UtllrthanSOBlowa) 

o )- ~g uses AASHTO (or interval shown) II m 

5-

10-

-

15-

70-

25-

--
30-

-

35 -

-
40-

----
45-

-, 
-1 
-< 

50-
----

55-----
60-

-1 
-1 
-1 
-1 

65 -I 

0: 

1-

2-

3 -

4-

5-

6 -

7-

8...J 

9-

10-'-..-- SPT 559 

11 -

12 -

13 -

14 -

15-

16 -

17-

18 -

19 -

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I J I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I 1 I 
I I I I 
I I I I 
I I i I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I t I I 
\ 1 I \ 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I J I 
I I I J 

I I I I 

: :-?: 
I I I I 
I I I I 
11 J I 
I I I I 
I I I I 
I I i I 
I I I I 
I I I I 
I J J I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I 111 
I J I I 
I I I I 
I I j I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
1,1\ 
I r I r 
I I I I 
I I I I 
I I I I 
I I I I 
I I , 

"' N 

I I I I 
I I I I 
I I I I 
I [ I I 
I I I I 
t I I I 
I I I I 
I I I I 
I \ I , 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
~ t I r 
I I I I 
I I I I 
I I I J 
I I I I 
i I I I 
I I I I 
I I I I 
I I r I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
1 I I I 
I I I I 
J J J I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
~ L J I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I J r I 
I I I I 
I I I I 
t I r I 
I I I I 
I I I I 
~ I J I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I i I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I 

Test Results • Legacy Parkway Design/Build 
1-215 to 1-15/US 89 Interchange 

III KLEINFELDER 

Project No. 35-8440-08 

FIELD TEST BORING LOG 
60nn9' LSB-19-470 
Sheet 1 of 3 

Logged by M. Ivers 
Date Stort 7/10/01 
Date F,nish 7/11/02 

50+667.77 0.0 RT Station 
Line' GLOVERS LANE 
Coordinates (m) N 121,728.766 E 19,868.648 
Elevatton (m)' 1300.033 
lotol Depth Drilled (m) 45.1 
Onll Contractor RC Explorabon 
Onller M. Labenski 
Fhg Type Oiednch 0-120 ATV 
Rig Senal Number 0-120009 
Oniling Method HoJlow-Stem Auger 
Hammer Type Automatic 
Rod Type AW 
Sooog Diameter. 133 mm 

LEGEND/NOTES 
Elevations based upon North Amencan Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

~ = Observed Groundwater depth at time of drilling 

Btows ;;;; Number of blows reqUired to dnve split spoon 

sampler 150 mm or mterval shown 

uses ::: Unrfted Soli Classdicatlon System 
AAStiTO = Amentan AssoClabon of State Highway and 

transportatIOn OfficIals 

= See Key to Soil Logs for list of aOOf'e'tlla\lons 
and descripbons of tests 

SAMPLE TYPE 
~ SPT = Standard Penetrabon Test. 34.9mm 10 and 

50 8mm 00 spJH: spoon sampler 

::: Modified Callforma Sampler. 50.Bmm 10 and 
63 5mm 00 spilt spoon sampler 

= Piston Sampler, 762 mm 00 

= Shelby lube, 76 2mm OD. pushed 

= Sulk Sample 

PLATE A-1 
STRUCTURE 19 
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t- 1275 
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Boring: lSB-1Q-470 
Sheet 2 of3 

SAMPLE DESCRIPTION 
(ASTM D :ullBID 2487) 

Refer to SB-I9-274 lor addibonallithology above 302 mete'" Samples 
aboVe tt'llS depth were taken Intennlttentiy and soil descnptions do not 
necessanly characterize the rlthoJogy between samples 

Test Results • 

.3 SAMPLE • SPT (NIl .. 

I-_D_OTpth_----1 i f---,r~:::-,---S::-Or.,:----,------I a 5PT (N,I.. i ! f"~ i ~ ~ 
:! !. ~E Classification N, Blows per 0.15 rr (Gr ... mrth.n 50 Blows) ~;: Q ~ ~ 0 "5 

It m 

-
-
- 21 

70-
-
= 22-

-
75-::: 23-

-

= 24-
80-

-
- 25-
-

85- 26--
-
- 27 --

90-
-
- 28 -

-
95- 29 ---

" ~ 8 E (or interval shown) U) t ~ :::iE E 
~- uses AASHTO 0 ~ ~!. a ...I. 

I I 
I I 
I , 
I I 
I I 
I , 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I I 
, I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I 

f--1270 h===--:o==-====c-::::::----------j -:: Lean Cl)I.Y - st>ffto veIY stiff, wet, grey 100-

30-f--

~ 
SPT 381 Cl A-6 286 3 

I I I 
I I I 
1'1 i 
I I I 
I I I 
I I J 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
111 
I I I 
I I I 
I I 1 
I I I 
I I I 
I J I 
I I I 
I I I 
I I I 
I) I 
I I I 
I I I 
I 11 
I I I 
I I I 
I I J 
I I I 
I I I 
I I I 

: ~9: 

I I 
I I 
I I 
I I 
I I 
I t 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

Pool1y Grade<! SAND - dense, -. grey, fine.9rall\l!d sand, trace slit 

I-

Silty Cl)I.Y with .and - hartt, wet, olrve grey 
I-- 1265 

SILT with gravel • hard, moist, olrve grey, fine-gralned gravel 

--
-

105 -

---
110--

-
115 -

31 -t= 
~ 

32 -t: 
f--

33 of::: 

34-

I--3S-t:: 
~ 

~ 36-~ 
120- 37-~ 
12S; 38-~ 

= 39-~ 
130-= ~ 

SPT 508 

SP 
SPT 

SPT 610 Cl-Ml 

SPT 483 
Ml 

SPT 406 

SPT 457 

o 11 19 24 

A-3 
13 12 27 30 

A-6 6365049 

A-4 50 28 32 46 

19 26 33 40 

26 25 17 20 

I I I 
I 11 
I I I 
I I I 
• 11 
I I I 
I I I 
I I J 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

'" I I I 
I I I 
I I J 
I I I 
I I I 
I I, 
I I I 
I I I 
1\\ 
I 11 
I I I 
I I I 
I 11 
I I I 
I I I . 

• I 
1 I 
I I ., : 
I , 
I I 
I I 
I I 
I '! 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
,- I 
I I 
I I 
I , 
I I 
I I , , 
I , 

: ' '\ 

: .~8: 
I I I 
I I I 
I I I 

~~ : 
I I I 
I I , 
I '-I 
I I I 
I I I . 

" .s:: 
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Legacy Parkway Design/Build 
1-215 to 1-15/US 89 Interchange 

III KLEINFELDER 
Project No_ 35-8440-08 

FIELD TEST BORING LOG 
Bonng LSB-19-470 
Sheet 2 of 3 

logged by 
Dale Start 
Date Fimsh 

Station 

M. Ivers 

7/10/01 

7/11/02 
50+667_n 0_0 RT 

l.ne- GLOVERS LANE 
Coordinates (m) N 121,128.766 E. 19,868.648 
Elevation (m) 1300.033 
Total Deplh Dnlled (m): 45_1 
Dnll Contractor RC Exploration 
Driller M. Labenski 
Rig Type: Diedrich 0-120 ATV 
RJg Senal Number. 0-120009 
Drilling Method: Hollow-Stem Auger 
Hammer Type Automatic 
Rod Type' AW 
Bonng Diameter 133 mm 

LEGEND/NOTES 
Elevations based upon North Amencan Vertu;al Datum of 

1988 (NAVD '88) 

Coordinates are HAD '83 

¥ = Observed Groundwater depth at time of dniling 

Blows = Number of blows required to dnve spirt spoon 

sampler 150 mm or Interval shown 

uses :::: Unrfied 5011 Classification System 

AASHTO::: Amencan AsSOCIation of State Highway and 

Transportation OffICIals 

::: See Key to SOil logs for hst of abbreviations 

and descnptlons of tests 

SAMPLE TYPE 
~ SPT == Standard Penetration Test. 34 9mm 10 and 

50 Smm OD spill spoon sampler 

::: Mochfied California Sampler. 50 8mm 10 and 
63 Smm OD spht spoon sampler 

::=: Piston Sampler. 762 mm 00 

::: Shelby Tube. 76 2mm OD. pushed 

:: Bulk Sample 

PLATE A-2 
STRUCTURE 19 



Saring: LSB-I9-470 
Sheel3 of3 

Depth SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

.3 SAMPLE • OPT IH,}. 

:E ~-----r-:z:.:::-'----5::-0-:-;I'------r------loSPT eN,). 
f--"-T--i ~ &. !'E C ... irteation H, Blows per 0.15 IT (Greal:8r than 50 BlOWS) 

ft m CJ ~ fJ E (or mtervaJ shown) 
:,- uses AASHTO 

I-

I-

I-

SILT with gr.wel (continued) ~ hard, moISt, olive grey, fine-grained 

9ravel 

Silty SAND with gravel· dense to very dense, wet. olive grey, 
fjne-grained gravel 

f-1255 ~ ____________________ ~ 

I-

I-

t-

t-

r--1250 

f- 1245 

-
-

135- 41-

_ 42-

140-
- 4J - ~ 
-

145 _ 44-

-
45-

150-
- 46-

-
47 -

155-
-

48 -

160-
49 -

50-
165 -

-
- 51 
--

170- 52 

53 -
175-

54-
-
-

180- 55--
-
:: 56 

185 -
-
- 57 
-
-

190- 58 ---
- 59 --

195-
-

SPT 

SPT 610 
SM A-24 

48 501 
140mm 

18 14 22 15 

Me 70/ 
OOmm 

SPT 127 '---4----161/ 
50mm 

I I I I 
I I 1 1 
I I I 1 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I ,. 
I I I I 
I I I I 
I I I I 
I 111 
I I I I 
I I I I 
I I j I 
I I I I 
, , I I 
I J J I 
1111 
I I I I 
I I I r 
1 I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I r 
I I I I 
I I I t 
I I I 
I I I 
I j I 
I I I 
I I I 
I 11 

" , 
I I I 
I I j , , , 
, I , 
I I J 
I t I I 
I I I 
, I , 

I I I 
, I , 
I I I 
I 11 
I I I 
I I I 
I I J 
I I I 
I I I 
I I I 
I It 
I I I 
I I I 
111 
I I I t 
I I I I 
I j i I 
I I I I 
I I I I 

, I 

I I I I 
I I I I 
I t I I 
I I I I 
I I I I 
t I J [ 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
r I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I I 
I I , , 
I I I I 
I I I I 
\ \ I I 
t J J- r 
, I I , 

"" ~ I J I 
I I t I 
[ I I J 

t t , I 
I I I I 
I I I I 
I I I I 
r I I I 
I I I I 
I I I I 
, I I I 
I I I I 
I I I I 
t I I I 
I I I t 
I I I I 
I I I I 
I I I I 
I 1" 
I I I I 
r I I I 
, I , I 
I I I I 
I I I I 
, I I I 
I I I I 
I I I I 
I I I I 
J I J J 

I I I I 
1 I I I 

'" I [ r I I 
I I I I 

I '" I \ I I , 
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Legacy Parkway Design/Build 
1-215 to 1-15/US 89 Interchange 

III KLEINFELDER 

Project Nc. 35-8440-08 

FIELD TEST BORING LOG 
Boring: LSB-19-470 
Sheet 3 of 3 

Logged by 
Date Start 

Date Finish. 
Station 

M.lvers 

7/10101 

7/11/02 
51}+667.n 0.0 RT 

Line GLOVERS LANE 
CoordInates (m)- N 121,728.766 E 19,868.648 
Elevstion (m) 1300.033 
Total Oepth OnIled (m) 45.1 
Dnl! ContrCIctor RC ExpJoration 
Onller: M. Labenski 
RIg Type Di.drlch D~120 ATV 

Rig Sensl Number 0-120009 
Dnlling Method Hollow-Stem Auger 

H;ammer Type Automatic 

Rod Type AW 
Bonng Diameter: 133 mm 

LEGEND/NOTES 
Elevations based upon North Amencan VertIcal Datum of 

1988 (NAVO '88) 

C'lorcilnates are NAD '83 

SZ = Observed Groundwater depth at time of dnillng 

Blows = Number of blows required to dnve split spoon 

sampler 150 mm or Interval shown 

uses = Unified Sen! Classlficatron System 
AASHTO = Amencan AssoaatJon of State Highway and 

T ransportatJon OffiCIat-s 

= See Key to Soil Logs for list of abbreVIations 

and descnptions of tests 

SAMPLE TYPE 

~ SPT = Standard Penetration Test, 34 9mm 10 and 
50 Smm 00 split spoon sampler 

I Me = Modified C"liforma Sampler. 50 8mm 10 and 
63 5rmn 00 spltt spoon sampler 

E] P = Piston Sampler, 76 2 mm 00 

ill SH = Shelby Tube, 76 2mm 00, pushed 

I§] BAG = Bulk Sample 

PLATE A-3 
STRUCTURE 19 



Test Results * Legacy Parkway Design/Build 
Boring: lSB-19-471 '" SAMPLE : ~" co !l 1-215 to 1-15/US 89 Interchange 0 eSJ7T(N,). ] Sheet 1013 -' .. ': i!! 2:- ~ '" co c: 

Depth 1>." !! E -' E :: ;;C> .. 
IfI KLEINFELDER 

0 SAMPLE DESCRIPTION .2 i:' Sod OSPTIN,). "' .. ~~ ., N I-z; 
(Gnrater than 50 BlOW'll) ~~ ." -." 1ii'E N, Blows po. 0.15 n ~ l =-= 

.. . :;; (ASTM 0 :z.caam Z487) ~ e e- Classification "0 ~ ... 0 > - 0. >E 
(or interval shoWn) If) ~ ::; tT a: • z z; .. 

II m " ~ ~.s 
~ 

i:' :::; '" 15 PJ"Dject No. 35-8440-08 jjj uses AASHTO .. S C II: '" N 

I 
Refe. to SB-1 !l-276 10. addilionalillhology above 30.5 mete ... Samples - I I I I I I I I 

FIELD TEST BORING LOG abov. !his dep!h __ laken intelTTllllently and so,l descriptions do not - I I I I I I I I 
I- ne<:esSariIy characterize the rotholagy between samples. - 1 - I I t I I I I I 

LSB-19-471 - I I I I I I I I Boring: 
5- I I I I I I I I 

of - I J J I I I I I Sheet 1 3 -1300 - z- I I I I I I I I 
- I I I I I I I I Logged by: M.lvers - I I I I I I I I 

Date Start: 1112101 10- 3 - I I I I I I I I 
- I I I I I I I I Date Finish" 7/17/01 
- I I I I I I I I Station 50+702.n 0.0 RT 
- 4 - I I I I I I I I Une: GLOVERS LANE - I I I I I I I I 

Coordinates (m) N 121,728.617 e 19,903.647 15- I I I I I I I I 
I I I 4 I I I I Elevation (m) 1301.740 

- 5-
I I I I I I I I Total Depth Dnlled (m) 46.3 

- I I I I I I I I Onll Contractor RCExploration - I I I I I. I I J 
Cnlfer: M. Labenski 20- 6- I I I I I I I I 

- I I I I I I I I RIg Type Diedrich 0-120 ATV 
- I I I I I I I I Rig Senal Number 0-120009 I- 1295 - 7 - I 1 1 I I I I 1 Drilling Method: Hollow-Stem Auger 

I I I I I I I I 
Hamme. Type Automatie 25- I I I I I I I I 

- 8 - I I I I I I I I Rod Type. AW 
- I I I I I I I I Boring Diameter: 133mm 
- I I I I I I I I 
- I I 1 I l I I I 

LEGEND/NOTES f-
30-

9 -
I I I I I I I I 'Sl-
! I I I I I I I Elevations based upon North Amencan Vertical Datum of 
I I I I I I I I 1988 (NAVD '88) I- 10- ! I I I I I I I 

- I I I I I I I I Coordinates are NAD '83 
35 - I I I I I I I I 

'Sl ObseNed Groundwater depth at tune of dnl!lng I- - 11 - I I 1 I I I I I = 
- I I I I I I I I 

Blows = Number of blows reqUIred to dnve split spoon - I I I I I I I I 
sampler 150 mm or Interval shown I I I I I I I I f-1290 

40-
12 -

t5
: 

I I I I I I 42 20 63 USCS = Unified 5011 Classification System 2 3 3 3 Lean eLA Y WIth sand _ medium sbtf wet. orev and tan - I-- SPT 432 
I I I I I I 

AASHTO = Amencan AsSOCiation of State HighWay and Poorly Graded SAND -loose, wet, grey I J J I I I I I 
Transportation OffiCials 13 - I I I I I I I I 

I I I I I I I I = See Key to Soil Logs for hst ot abbreviatIons 45- I I I I I I I I 
14 - 11 I I I I I I and descnptlons of tests 

I I I I I I I I 
I I I I I I I I SAMPLE TYPE - lS- 1\ \ I t t I I 

50- I I I I I I I I ~SPT = Standard Penetration Test, 34 9mm 10 and 
I I I I I I I I 

50 8mm 00 spht spoon sampler I I 1 j I I I I f- 16 -
I I I I I I I I 

IMC = Modified Ca/Jfomla Samp~r, 50.8mm 10 and 
~ I I I I I I I I 

63 Smm 00 spilt spoon sampler 
55- I I I I I I I I 

~P 
l! I- 1285 17 - I I I I I , I I = PlSton Sampler, 762 mm 00 ~ I I I I I I I I 

~ - I I I I I I I I 
[] SH - 18 I I 1 r r I I I = Shelby Tube, 76.2mm 00, pushed 

60- I I I I I I I I :; - I I I I I I I I 
I§lBAG ~ - I I t < I I I I = Bulk. Sampte 

- 19 -
I I I I I I I I 

- I I I I I I I I 
I I I I- 65-

PLATE A-4 
STRUCTURE 19 



Test Results • 

c 
o 
~e 

Boring: LSB-I9-471 
Sheet 2 of3 

SAMPLE oeSCRlPTlON 
(ASTM D 2488/0 2487) 

Depth 

'" SAMPLE 

.c~ f-_-,...,.--,. __ ,-,_-, _____ --IeSPT(H,l. 1'1 i~ ... m ~ 
CL ~ Soil QSPTIN,). ~ S ~ E =:i :i 
1! ~ ~E Claaificatlon N, Blows per 0.15 ~ {Greater than 50 BIOWIII :, i r! ~ ~ ~ :; 

> -.. 
iii II m C!J ~ is uses AASHTO (or Interval shown) 0 ~ ~ (I) ! a ::E :3" 

1- 1280 

Rete, to 5&-1!1-276 fo'additionallilhology abov. 30.5 melers. Samples 
above this depth were takan intermittentfy and soil descriptions do not 
necessarily chsractenze the Hthology between samples. 

-
21 -

70-

22-

-
I-- 75 - 23-

24 -
80-

25 -

85 - 26-

-1275 27 -

90-

28 -
-
-

95 - 29-

hp'-oo-rl'-y"'G"'ra-:ded--:-;SAN="'OC-.-:d.-n-se-,-w-'.t-, g-re=-y'"', trac-ce:-fi'-,n-e-jl-ra-,"'-ned"""g-:ra"'ve""I,--I100-

occasional day seams --
1- ' 270 f--c===-:-::==,."-=,.-,,,=:-=::-----------j 105-= 

LeaR CLAY - very stiff to hard, wet, grey ...... 
-
-
-

110-
- occasional medium grained sand layers --

-
-

_ color chance to olive 115 -
f-iS"ilr;:IY?:S;;A"N'.'iD~."'v7.:.'=ry:"d:;:e::n'::-se:-,-::we=~-=g::re:::y.-:s:::o::me=fic::ne-g=ra='!::-n=ed:;-g::ra=y::::.:rl----/ :: 

-
i~ -
.. ~1265 hp= .... =G=d=ed .. SAN="O:-:=·======::-::==:;---I

120
-r- 00"1 fa - medium dense 10 very dense. wet, grey. _ 

medium grained sand -
-
-

125-
- occasional lea" clay layers --

-' 
-

130-

30-

i---

31 -

32 -t::::, 

~ 
33 -r=: 

-
34-1= 
~ 
I-

35-10 

36-~ 
37 - -

38 -

39 --

SPT 457 SP A·3 

SPT 483 CL A-6 

SPT 533 

SPT 610 )....,S""M:-l-A'"".""2-4..,.-l 

SPT 356 SP A·3 

SPT 559 

SPT 

16 16 14 

I I I I I I I I 
I I I I I I I I 

"1'1- i"" -, .,.,.j .. 
I I I I I I I I 
I I I I I I I I 

__ I _J. J _J._ 00.1 .I _I _J. 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

o"j I I I- ooiT j- joO 

I I I I I I I I 
I I I I I I I I 
I-I I r- 00-1-1-1-1 
I I I I I I I I 
I I I I I I I I 

_11_1 00100 +1-\-1-
I I I I I I I I 
I I I I I I I I 

__ I J _I L 1.1 _I. I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

-I -J -r r- .or I- I r 
I I I I I I I I 
I I I I I I I I 
1-1 00 1 I I I-I-I-
I I I I I I I I 
I I I I I I I I 

.. I.J J.J .. 11.1.1. 
J i I I I I I I 
I I I I I I I I 
I I J I I I I I 
I I I I I -I- i I 
I I I l. I I I I 
I I I r" I I I I 

. J'1 I' r r '/' r 'j 
I I I I I I I I 
I I I I I I I I 

10 4:';~: -::: : 
I I I I I I I I 

ool._L.J..J. _.I _I I I 
I I I I I I I I 

20 16 14 13 : : : ~, :::: 

6 

3 

-rIT oo,,- 1001-j I-
I I I I J I J I 
I I I I I I I I 

16 38 33 :::: - :~;~ : 
I I I I I I I I 

.. I·· I .. I . I.. . ~ .. , .. [ I· . 
I I I I I I I I 

-:: :.j, -::: : 
11-1-1- I I I I 

12 16 22 

I I I I I I I I 
I I I I I I I I 

-TT1'''' .or T I r 
32 I·~ I I I I I I 

I I I I I I I I 
-+1-1-+- 001-1-1-1-

I I I I I I I I 

:::: ~2~" 

35 11 

30 

" ;; 
~ 

" :5 o 

Legacy Parkway Design/Build 
1-215 to 1-151US 89 Interchange 

III KLEINFELDER 
Project No. 35-8440-08 

FIELD TEST BORING LOG 
Boring: LSB-19-471 
Sheet 2 of 3 

Logged by: M.lvars 
1112101 

7117101 
Date Start 
Oate Finisn: 
Station: 
Line: 

50+702.17 0.0 RT 
GLOVERS LANE 

Coordinates (m): N 121,728.617 E 19,903.647 

Elevation (m): 1301.740 
Totar Depth Drilled (m): 46.3 
Drill Contractor: Me Exploration 
Driller; M. Labenski 
Rig Type: Diedrich 0-120 AIV 
Rig Serial Number: 0-120009 
Drilling Method: Hollow-Stem Auger 
Hammer Type: Automatic 
Rod Type: AW 
Boring Diameter. 133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

- 1988 (NAVD '88) 

Coordinates are NAD '83 

~ = ObServed Groundwater depth at time of drilling 

Blows = Number of bkJws required to drive split spoon 

sampler 150 mm or interval shown 

uses = Unified Soil Classification System 
AASHTO = Arne'rican Association of State Highway and 

Transportation Officials 

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

SAMPLE TYPE 
~ SPT = Standard Penetration Test 34.9mm ID and 

50.8mm 00 split spoon sampler 

:= Modified Califomia Sampler, 50.Bmm /0 and 
63.5mm 00 sptit spoon sampler 

;:;. Piston Sampler, 76.2 mm 00 

:= Shelby Tube, 76.2mm 00, pushed 

== Bulk Sample 

PLATE A-5 
STRUCTURE 19 



c: 

~-• E !-
w 

1--1260 

I-

I--

-1255 

I-

1--1250 

I-

Boring: LSSoI9-471 
5_3013 

SAMPLE DESCRIPTION 
(ASTM 0 248810 m7) 

Poorly Graded SAND (continued) - medium den •• to very den.e, wet. 
grey, medium grained sand 

- wfth fine-grained gravel 

_ occasional poorly graded sand layers 

- occasional brown clay seams 

Depth 

It "' 

-
135- 41 -

--
- 42 -

-
140-

- 43 -
-
-
-

145-
44-

-
- 45--
-

150-
- 46 -

Test Results • 

.3 SAMPLE • SPT (N,). i ~ _ 
~ f--.,-:~::-_--r----OS:-O-::;,---r------lOSPT(NJ. ~ ; !"e ~ 
f ~ > E ClauiflcatiDn N. Blows per 0.15 ~ (Greater than 50 Blowa) '3 ;, ~ z i .t-
O ~ BE (or interval shown) en ~ ~ ~ 

~- uses AASHTO 0 ~ ~ ~ d 
483 5 18 30 33 

SPT 34 40 29 15 

SPT 533 6 8 15 25 

SPT 254 20 17 12 11 

SPT 

, , 
II" ,II' 
, , " "" .. ,.,. j v··,·,· , .. , .. 
I I " " ••• 
1 I I I 1 I , I 
I.'. J..I ... 1.' .1..1. 

'" I I I I I 
I 1 I I I I I I 

I:"~::::: 
I I I I I I I I 
I I II II I I 

.'' r rr . "1 .,. I' I' 
I I It,. I I I I 
1111 1111 

,., . I ~ . .(. .. ~., -,. I .. 
1111 1111 
1111 1111 

.. 1 I. 1.1 111.1.. 

- I--
I I I I I I I I 
II II II II 

-- 47 -
155-

-
- 48 --
-

160-
- 49 -
-
-
- 50-

165 -
-
- 51 --
-

170-
52 --

-
-_ 53 

175-
-- 54-
--

180- 55----
- 56-

185-
-- 57 -
-
-

190- 58-

-
- 59 --

195 -
-

II II 1 I 1 I 
·1 r , .. , ·r T 1 r· 

I II I I II I 
II I I I I I I 

·,·,·j·1· ··,·,·1·1·· 
1111 1111 
I II I II I I 

.. 1.1.1 .. 1 .·11.\ I .. 
1111 1111 
II II II II 
I L.I I I!. I I 

··i· I I I f I I i· 

"" II II 
"" II II ., r I ·T· I ,., ., 

11111111 

"" 1111 ·1·1 j·I··· ,·II-!--
11111111 
II II II II 

.. 1.1. J.1. 1.1.1.1.. 
1111 1111 

II II "" 

"" "" ··iT·I··I··· ··r·r IT· 
11111111 

"" I I I I ·'1 '1'1' I· ... , ., .,' I· 

"" "" "" "" ·1·1· 1·.1·····'·1·1.1. 

"II "" 
"" II II .. 1.1 .. 1 . .1 .... 1. 1 .1. L. 
II II II II 
I \ I I 1 \ \ \ 
II II II II 

-'I ., .1' T . ·1 ·1 ., '1 . 
1111 1111 
I I" 'I II 
·1·,·j+···,·I·I-I-
I I I I I I II 

"" II II , , 

!! .. 
,! .. 
.<: 

5 

Legacy Parkway Design/Build 
1-215 to 1-15/US 89 Interchange 

III KLEINFELDER 

Project No. 35-6440-08 

FIELD TEST BORING LOG 
Boring: LSB-19-471 
Sheet 3 of 3 

Logged by: 
Date Start 
Date Finish: 

M.lvers 
7112101 
7/17/01 

Station: 50+702.n 0.0 RT 
[Jne: GLOVERS LANE 
Coordinates (m): N 121,728.617 E 19,903.647 
Elevation (m): 1301.740 

Total Oepth Drilled (m): 4S.3 
Drill Contrador; RC Exploration 
Driller. M. Labenski 
Rig Type: Diedrich 0-120 ATV 
Rig Serial Number: 0-120009 
Drilling Method: Hollow-5tem Auger 
Hammer Type: Automatic 
Rod Type: AW 
Boring Diameter. 133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (/'IAVO '88) 

Coordinates are NAO '83 

Z :: Observed Groundwater depth at time of drilling 

Blows :: Number of blows required to drive split spoon 
sampler 150 mrn or interval shown 

uses = 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 
~ SPT ::: Standard Penetration Test. 34.9mm 10 and 

SO.8mm 00 split spoon sampler 

= Modified California Sampler, 50.Bmm 10 and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

[] SH • Shelby Tube. 76.2mm 00. pushed 

I§I BAG = Bulk Sample 

PLATE A-6 
STRUCTURE 19 





DRILL HOLE LOG BORING NO. RSB-19-613 
PROJECT: LEGACY PARKWAY - STR. C-948 {GLOVER'S PED. OVER 1-15 & UPPR} OF 3 

CLIENT: UTAH DEPARTMENT OF TRANSPORTATION PROJECT NUMBER: 200601.119 

LOCATION: N -399,401, E -65,527 DATE STARTED: 4/27/06 
DRILLING METHOD: CME-850 DATE COMPLETED: 5/5/06 
DRILLER: UDOT: SIZEMORE, WORWOOD, MALONE GROUND ELEVATION: -4245.4' 

Elev. Depth 
(It) (tt) 

4240 

4235 

4230 

4220 

Pushed 

Pushed 

Pushed 

2,9,9,8,(27) 

Pushed 

Pushed 

Pushed 

ML 

ML 

CL 
(A-6(8) 

CL 
(A-6(6) 

CL 

ML 
(A-4(O) 

ML 
(A-4(O) 

CL 
(A-6(12) 

CL 

8M 

8M 
(A-2-4(O) 

ML,CL-ML, 
8M 

CL 
(A-6(t3) 

CL 

CL 
(A-6(14) 

CL 

RB&G 
ENGINEERING 

INC. 
PROVO. IrfAH 

AFTER 24 HOURS: Y LOGGED BY: 

Material Description 

dk. brown, dense SANDY TO CLAYEY SILT 
WIG RAVEL 

dk. brown. med. dense - --- - - ------ - ----- - - -- - --
GRAVELS -------------------------

dk. brown, mOiSt, soft 

dk. brown, moist SANDY LEAN CLAY W/SILT & 
SAND LENSES 

dk. brown, moist 

gray, wet, very loose 

SANDY SILT W/CLAY LENSES 

gray, wet, loose 
- -~----- -----------------

gray· brown, very moist, 
very soft 

gray·brown, very molsl, 

gray, wet, med. dense 

gray, wei, med. dense 

gray-brown, moist 10 
wet, soIVvery loose 

gray-brown, moisl, firm 

gray-brown, moist, soft 

gray-brown, moisl 

gray·brown, moist 

LEAN CLAY W/SAND LENSES 

SILTY SAND 

INTERBEDDED LENSES & LAYERS 
OF CLAYEY SILT, SILTY CLAY, 
SANDY SILT & SILTY SAND 
trace 

LEAN CLAY W/SIL T LENSES 
trace organics 

LEAN CLAY W/SILT LENSES 

.?:-
'iii 
~'i3 
0.e 
~ 

0 

99 

89 

100 

LEGEND: ~ "" BtowCounlper6" 
DISTURBED SAMPLE 2,3,2,(6)- (N')6o Value 

0.45 .. rorvane (1st) 

UNDISTURBED SAMPLE PUSHED 
0.45 • Torvane (Isf) 

Q,);,:;e !!l 
)( II> 

o.;. ~ 

E cu " - cu 
~ ~ -c '0 

.~ CD ::::; E (jj 0- Qj 
~§ 

.., 
iii > .J::. 

"5 (5 u C" II> ~ 
:.:::; a:: (9 

34 36 18 7 35 58 

CT 28 30 12 1 33 66 TS 

36 NP 0 45 55 

35 NP 1 43 56 

38 33 13 0 5 95 

29 NP 0 88 12 

CT 32 34 14 0 6 94 UC 

32 34 14 0 4 96 CT TS 

OTHER TESTS 
UC = Unconfined Compression 
CT = Consolidation 
DS = Direct Shear 
TS = Triaxial Shear 

= California Bearing Ratio 
= Polential Liquefaction 
= Potential Liquefaction & 

Lateral Spread 



DRILL HOLE LOG BORING NO. RSB-19-613 
SH PROJECT: LEGACY PARKWAY - STR. C-948 (GLOVER'S PED. OVER 1-15 & UPPR) 

CLIENT: UTAH DEPARTMENT OF TRANSPORTATION PROJECT NUMBER: 200601 .119 

LOCATION: N -399,401, E -65,527 DATE STARTED: 4/27/06 
DRILLING METHOD: ....1C:::.!.M~E=--.::::.85~0:!....-_______ _________ _ DATE COMPLETED: ....::5:!..!:/5~/0~6'--_ __ _ 

DRILLER: UDOT: SIZEMORE, WORWOOD, MALONE GROUND ELEVATION: _-..::!:42~4~5:.:.::!.4,-' __ _ 

DEPTH TO WATER - INITIAL: "5l AFTER 24 HOURS: ~ LOGGED BY: 

4190 

4185 

4180 

4175 

4170 

4165 

1,3,4.6,(6) 

uses 
(AASHTO) 

Material Description 

CL gray, moist, soft 

CL 
(A·6(11») gray, moist, stiff 

SM gray, wet, med. dense 

SM 
(A-2-4(O») gray, wet, med. dense 

SM 
CL 

CL gray, very moist, firm to 
(A·6(5») stiff 

CL gray. molst. soft 

CL 
(A· 7·6(23») gray, moist, stiff 

SC·SM 
(A.4(O») gray, wet, med. dense 

LEAN CLAY W ISIL T LENSES 

SILTY SAND W/SIL T LENSES 

LEAN CLAY W INUMEROUS SILT & 
SILTY SAND LENSES & LAYERS 

LEAN CLAY W/SIL T LENSES 

SILTY CLAYEY SAND 

SP gray, wet, loose, 1" clay SAND W/SIL T 
(A·1·b(O») layer 

2;-
'iii 
5i'ii' 
O S 
~ 
0 

93 

RB&G 
ENGINEERING 

INC. 
PROVO. lrrAH 

LEGEND: ~ '" Blow Count per 6" 
DISTURBED SAMPLE 2,3,2,(6) - (N1)60 Value 

0.45 • torvane (tsf) 

UNDISTURBED SAMPLE ~.~~~ Torvane (tsf) 

e~ 'E :1-
~c: 

.!!! CLl ::J 
0-

"0 ::E5 '5 
0 0-

:J 

~ .., 
.E 
1ii 
ra a: 

Qj 
> 
!:!! 

(!) 

!l 
CJ) 

f!!. ... ., 
£; 
o 

30 32 12 0 10 90 CT 
UC 

27 NP 0 69 31 

28 37 14 0 46 54 

32 44 22 0 5 95 

33 26 6 2 55 43 

3.2 NP 0 96 4 

OTHEBTESTS 
UC - Unconfined Compression 
CT = ConsO/idalion 
DS = Direct Shear 
TS = Triaxial Shear 
CBR = Califomia Bearing Ratio 

= = Potential Liquefaction 
= Potential Liquefaction & 

Lateral Spread 



., 
Q. 
<!) 

II: 
o 
-' o 
u 

'" (') 

9 
:;: 

II: o 
--' o 
u 

~ o , 

DRILL HOLE LOG BORING NO. RSB-19-613 
PROJECT: LEGACY PARKWAY - STR. C-948 {GLOVER'S PED. OVER 1-15 & UPPR} L SHEET 3 OF 3 

CLIENT: UTAH DEPARTMENT OF TRANSPORTATION PROJECT NUMBER: 200601 .119 

LOCATION: N -399,401, E -65,527 DATE STARTED: 4/27106 

DRILLING METHOD: CME-850 DATE COMPLETED: 5/5/06 

DRILLER: UDOT: SIZEMORE, WORWOOD, MALONE GROUND ELEVATION: -4245.4' 

DEPTH TO WATER -INIllAL: 'Q 2.8' 

Elev. 
(It) 

4145 -
-
-
-

4140 -

4135 -

4130 -

4125 -
-

-

4120 -

4115 -

4110 -

4105 -

4100 -
-

Sample 
>. 
Ol 

Depth 0 g (5 
(tt) I,g See USCS :£ 0 Legend (AASHTO) ~ I- 0) 

Ir 

:::, ~~.~ .;: ~ I 21 
~, 12,27,50/4', 

SM (31) 
': :', , ,' 

::. :', ':~ ', 
, " 

" " ,. ' , ' 

105- ','.:. "'I , " 24 
6,11,16,17, SM 

'" (21) (A-4(O) 
" . . ': 

- , :, .... , .. 
" .... 

110- " 

I 8,16,27,40, " , . '. ' 
16 SM .... : . . :. (33) , " 

" . . 

~ ~I 
, ' 

115 - SC-SM 
.: " 11 3,8,19,36,(20) SM 

(A-2-4(O)) 
:. ," " ~'. 

~:" .':. .~: : 
120- , :: ~. .. "'I 8,14,17,18, 

125-

130 -

135 -

140 -

145 -

' . t' 
, t . 

' " 12 (23) SM 
" 

<:. :~: ',' ", 

:~::, ~' :::: 
. " 

" : "I ':.:. ~: t 12 
19,39,39, SM 
50/4',(56) (A-I-b(O)) 

, " 
" ' 
" . , ' , 

" " " ' .. , 
, , .. 

':::, :~: : :f: 118 
8,24,35,28, 

', .{i; (42) SM 

RBAG 
ENGINEERING 

INC. 
PROVO, UfAH 

AFTER 24 HOURS: .!. 0.0' ARTESIAN LOGGED BY: 

j?;-
';;; 

Material Description ~'ti 
0.9: 
~ 

0 

gray, wet, dense 

gray, weI, meet, dense 
SILTY SAND 

gray, wei, dense 

1--- - -------------------- ---

~fay loose 
CLAYEY SAND 

gray, wet. dense 

SILTY SAND 

gray, weI. med, dense 

.. ... ...... ... ......... .............. ... ....... ..... ... ... .. .. ...... ,. 

gray, wei, very dense 

SILTY SAND WIG RAVEL 

gray, wet. very dense 

LEGEND: ~",., Blow Count per 6" 
DISTURBED SAMPLE 2,3,2 ,(6) - (N1)eo Value 

0.45 .. (orvane (tsf) 

UNDISTURBED SAMPLE PUSHED 
0.45 .. Tarvana (Isf) 

SIZEMORE, J, BOONE 

~~ 
::J-
",r::: 
'0 !! 
~g 

L> 

21 

13 

Ailer, Gradation 
j!l 

E 
~ 
"t:I 
'5 
r::r 
~ 

>< ~ III 

~ ~ ~ Q) 

C -n 
.£ >. .. 

OJ .!!! Q) 

iii > "0 fj 
~ 

c: 
~ (II ", 0 

0:: (!) en 
Ui 

NP 1 61 38 

NP 5 66 29 

NP 12 71 17 

OIHERTESTS 
UC - Unconfined Compression 
CT = Consolidation 
DS = Direct Shear 
TS = Triaxial Shear 
CBR = California Bearing Ratio 
_ = Potential Liquefaction 
_ = Potential Liquefaction & 

Lateral Spread 



DRILL HOLE LOG BORING NO. RSB-19-614 
PROJECT: LEGACY PARKWAY - STR. C-948 (GLOVER'S PED. OVER 1-15 & UPPR) 

CLIENT: UTAH DEPARTMENT OF TRANSPORTATION 

SHEET 1 OF 3 

PROJECT NUMBER: 200601.119 

LOCATION: EAST ABUTMENT; N 399,404, E 65,762 DATE STARTED: 3/23/06 

DRILLING METHOD: BEDKE CME-75 J N.W. CASING DATE COMPLETED: ...!:3~/2;.:::9::..::/0~6 ___ _ 

DRILLER: M. WAYMENT 

DEPTH TO WATER - INITIAL: 5l.. 2.0' 

Elev. 
(ft) 

4235 

4230 

4225 

1,2,12,(29) 

1,3,5,(16) 

2,2,3,(10) 
0.24 

1,2.4,(11 ) 

1,2,4,(10) 

0/18' ,(0) 
0.21 

Pushed 
0.23 

0/18",(0) 
052 

Pushed 
0.34 

0/18",(0) 
0.30 

0.17 
Pushed 

CL 

SM 

SP·SM 
CL 

(A-7-6(1O») 

8M 

ML 
ML 

(A-4(0») 

CL 

CL 
(A·6(18») 

CL 

CL 
(A-6(t8») 

CL 

CL 
8M 

RB&G 
ENGINEERING 

INC. 
PROVO. UTAH 

GROUNDELEVAnON: ~~~ ____ _ 

AFTER 24 HOURS: .!. LOGGED BY: 

Material Description 

brown, moist, firm 
PIECES ________ ~@L _____ _____ __ __ 

gray-brown, wet, moo. SILTY SAND 
dense 
-------------------------

SANDW/SILT 

SANDY LEAN CLAY 

SILTY SAND 

SANDY SILT 

--------- - -- -------------

brown, moist. soft 

red-brown, moist, soft 

LEAN CLAY W/SAND & SILT 
LENSES 0.13" TO 2" APART 

brown, moist. stiff 

gray & brown, moist, firm 

gray & brown, moist, firm LEAN CLAY W/SIL TY SAND 

LAYERS TO 2" THICK 

gray, wet 
SILTY SAND 

LEAN CLAY W/SILT & SAND 
LENSES 0.13" TO 1.5" APART 

~ 
"Ci; 

~~ 
0.9; 
~ 
0 

85.5 

LEGEND: ~ #- Blow Count per 6" 
DISTURBED SAMPLE 2,3,2,(6) - (N1)so Value 

0.45 • Torvane (tsf) 

UNDISTURBED SAMPLE ~.~~~ Torvane (tsf) 

f/) 

'Iii 
QI 
~ ... 

~ QI 

<ii £; 
ItI ~ 0 
a: (!) 

24.5 42 23 9 34 57 

34 NP 0 42 58 

CT 36.1 40 18 0 6 94 UC 

32.8 39 18 a 5 95 

OIHERTESTS 
UC = Unconfined Compression 
CT = Consolidation 
DS = Direct Shear 
TS = Triaxial Shear 
CBR = California Bearing Ratio 
_ = Potential Liquefaclion 
_ = Potential Llquefaclion & 

laleral Spread 



DRILL HOLE LOG BORING NO. RSB-19-614 
PROJECT: LEGACY PARKWAY - STR. C-948 (GLOVER'S PED. OVER 1-15 & UPPR) 

CLIENT: UTAH DEPARTMENT OF TRANSPORTATION PROJECT NUMBER: 200601.119 

OF 3 

LOCATION: EAST ABUTMENT; N 399,404, E 65,762 DATE STARTED: ...!:3""'/2""'3""10""'6 _ __ _ 

DRILLING METHOD: BEDKE CME-75 1 N.W. CASING DATE COMPLETED: ...!:3""'/2'-"9'""10~6 _ __ _ 

DRILLER: M. WAYMENT 

Elev. 
(ft) 

4195 

CL 

GROUND ELEVATION: -,"4,-,=-242.!7~.2=-' _ _ _ 

AFTER 24 HOURS: Y. 3.0' LOGGED BY: 

gray, moist, firm 

Material Description 

LEAN CLAY W/SILT & SAND 
LENSES 0.13" TO 1.5" APART 

;:;. 
'iii 
~'fj 
c.e 
~ 

0 
"C -s 
C' 
:J 

~ 
Q) 
~ 

~ 
>. :v "C !U 

iii <: 
~ 

£; 
!U e! !U 0 a: C> (J) u; 

Pushed 
0.53 

CL 
(A· 7·6(20») dk. gray, moist, stiff 87.2 34.3 43 20 0 8 92 CT 

UC 
4190 

4185 

4180 

4175 

SM 
(A·2·4(O») 

SM 

SM 
(A·2·4(0») 

CL 
SM 

Pushed 
SM 

(A.1·b(0») 

Pushed SP·SM 

SP·SM 

SP·SM 
(A·1·b(O») 

Pushed 

SM 

8M 
(A·4(0») 

RB&G 
ENGINEERING 

INC. 
PROVO, UTAH 

dk. gray, weI, med. 
dense 

SILTY SAND W/OCCASIONAL 
CLAY LAYER TO 1" THICK 

dk. gray, weI, med. 
dense 

SILTY SAND W/OCCASIONAL 
CLAY LAYER TO 1.5" THICK 

dk. gray to black. wet, 
med. dense 

---------- ------ - - - -- -- --

greenish-gray, weI 
greenish-gray, wet, 
loose SANDW/SILT 

layers of sand w/gravel to 3" thick 

dk. gray, wet, loose 

----- - - -- - - - - - ------- - - --

greenish-gray, wet, very 
dense 

SILTY SAND W/OCCASIONAL 
greenish-gray, wet, med. CLAY LAYER TO 1" THICK 
dense 

LEGEND: ~ "" BlawCounlper6" 
DISTURBED SAMPLE 2,3,2,(6) - (N1)60 Value 

0.45 • Tarvane (Isf) 

UNDISTURBED SAMPLE PUSHED 
0.45 • Tarvane (Isf) 

22.6 NP 0 79 21 

25.2 NP 0 73 27 

10_6 NP 1 85 14 

25.9 NP 0 92 8 

25.7 NP 5 50 45 

OTHER TESTS 
UC = Unconftned Compression 
CT = Consolidation 
DS = Direct Shear 
TS = Triaxial Shear 

= Califomia Bearing Ratio 
= Potential Liquefaction 
= Potential Liquefaction & 

Laleral Spread 



DRILL HOLE LOG 
PROJECT: LEGACY PARKWAY - STR. C-948 (GLOVER'S PED. OVER 1-15 & UPPR) 

CLIENT: UTAH DEPARTMENT OF TRANSPORTATION 

LOCATION: EAST ABUTMENT; N 399.404, E 65,762 

DRILLING METHOD: BEDKE CME-75 I N.W. CASING 

DRILLER: M. WAYMENT 

DEPTH TO WATER - INITIAL: "Sl 2.0' AFTER 24 HOURS:.Y 3.0' 

Sample 

See USCS Material Description 
Legend I(AASHTO) 

SM greenish-gray, wet, med. 

BORING NO. RSB-19-614 
I SHEET 3 OF 3 

PROJECT NUMBER: 200601.119 

DATE STARTED: 3/23/06 

DATE COMPLETED: ...!:3:!.!:/2:.!::9 .:..::/0:.:::.6 ___ _ 

GROUND ELEVATION: ~4~24:!.!7....:..!.2=-' _ _ _ 

LOGGED BY: M.H G.P. N.B J.B. 

)?: ~~ 
Atter. GrdUd"UI (/) 

'iii )( 

~ I 
Ui 

'E 4> :ii'i3 :l_ 4> 

~ I-UiC ::J 
"C 

0.,9: . - Q) E 4i 0- Q; 
~ ~§ "C ti > "C -5 '5 r:: 

0 () r:T t1I ~ t1I 0 
::J a: (!) CfJ 

15 8.1,15,(16) 
4145 -

(A-4(O)) dense SILTY SAND W/OCCASIONAL 
CLAY LAYER TO 1" THICK 

22 .3 NP 7 56 37 

r. 
1<: 1'" [.; II 

105 - 1:; .' ~ 
1 .. 

13,16,21 ,(26) SM greenish-gray, wet, med. 
dense 

SILTY SAND W/GRAVEL 4140 - __ I 
110 __ 12 12,11,18,(20) (A-~-~(O)) a~;~""~ldY wet, med. 

-
4135 - -

-

- 115 -

-
4130 -

-
-
_ 120 -

-
4125 -

-
-
_ 125 -

4120 -
-
-
- 1130-

~ 4115 ~ 

~ : 135 -

~ 4110 -

~ 
E 140-

~ 14105 -

~ 
~ 145-

8 
~ 14100 -

RB&G 
ENGINEERING 

INC. 
PROVO. UfAH 

LEGEND: ~.,. Blow Counl per 6" 
DISTURBED SAMPLE 2,3,2,(6) - (Nt )60 Value 

0.45 .. torvane (Isf) 

PUSHED 
UNDISTURBED SAMPLE 0,45 _ Torvane (Isf) 

19.2 NP 24 52 24 

OIHEBTESIS 
UC = Unconfined Compression 
CT = Consolidation 
DS = Direct Shear 
IS = Triaxial Shear 
CBR = California Bearing Ratio 
_ = Potential Liquefaction 
_ = PoIen~aI Uquefaction & 

lateral Spread 



Cor-. .: 11111 1 Site. -19-277 Cone 20 TON A l 

1~~~r=;I=~ ,-_Le_~_a_C_!_P_a_r_k_w_a_~ __ S_ta_t_ja_n_: _5_ 0_+_7_3_4_._7_0_1_ 0_._0 _0_ LT ___ D_a_te_:_o_ 1_:_3_1_:0_0_1_ 4_ :0_1---.J I.!! - Elevation: 1290.960 

..c 
+> 
Q. 
0) 
o 

at (kPa) Fs (kPa) 

OK 25K 
O.O~rT-r~~~~~ 

.... .... ................... 1 ..................... .... .. . . , i 
I 

,1'1 
'1' 

I 
I 

-10.0 . .......................... , ................... _ ....... . 

I 

I. -15.0~------~------~ 
Max. Depth: 30.4 5 (m) 

Depth Inc.: 0.050 (m) 

o 250 

I 
I 

··· ...... · .. ·· .. · .. ··1··· ...... ·· .... ······· 
i 
I 
! 

! 

Rf % 

o 10 

I 
! 
I 
I 
I 
j 
1 

1 

I 

I 
I 

... - .............. t ................. ... . 
1 
1 
I 
I 

I 

..··· .. ··· .. ·· .. ···1··· ........ ········ 

I 
! 

! 
I 

U (kPa) 

O.OK 1.0K 0 

I 
I 

I 
1 

.......... .l ...... -......... 
! 

! 

SBT 

12 
S""dy Sit 
Shy Sond;Sond 

S endy Sit 
S i t 

S II 

~~/Scn 
Clo yey SII 
S It 
Sendy sn 
51 y Sand;SCl"d 

SII 

CIoy8y Sit 
Sit 

Sondy Sit 

Send 

Sendy Sat 

S it 

Sandy S I 
Sit 

SST: Soil Behav ior Type (Robertson 1990) 

• Equilibrium (or near) Pore Pressure from Dissipation 

PLATE 8-218 



I-~.IIIII Legacy Parkway 
at (kPa) Fs (kPa) 

Site: SC-19-277 
Station: 50 + 7.3 4 .70 1 0 .00 L T 
Elevation: 1290.960 

Rf % U (kPa) 

Cone: 20 TON A 070 
Date: 0 1 :3 1 :00 1 4:0 1 

SBT 
25K OK 

-15.0rn-,-..-,,-,,-~ 
o 250 o 10 O.OK 1.OK 0 12 

..c 
+' 
0. 
OJ 
o 

-25 .0 

! 
1 

... .. ~ .... ~ ......... "' ... j .......... ~ ....... ~ ......... . , 
I 
I 
I 

I 
; 
I 

! 
i 
i 
i 

I 
! ............................. : .. ......... ............ ..... . 
I 

-30 . 0L-------~----~ 
Max. Depth: 30.45 (m) 

Deoth Inc.: 0 .050 (m) 

~-~ .................. . 

........... -.1 .................. . 

I 
I 
! 

I 
! 

I 
I 
I 
j 
! 
i 

.. ................ 1 ....... ........... . 
! 

i 
I 
i 

i 
i 

! 

I 
I 

Sit 

Sandy Sit 

sat 
Sity Sond/Sond 
Sit 

Sandy Sit 

'!111!'-.... _1 Slty Sand;Sand 
1"'1 Sand 

Sandy Sit 
Sit 

.::=-... ____ • Sandy Sit 

Sit 

Sandy Sit 

Sit 

Sandy Sit 
Sit 
Sandy Sit 

Sftt 

Sity Sond;Sond 

Sit 

Sandy Sit 

Sand 
Q-ovelly Sand 

Sit 
Sandy sn 
SUt 
Sity Sond;Sond 

Q-ovelly Sand 

Sandy Sit 
Cay .. y Sit 

Sit 

Sandy Sit 
Sit 
Sand 
Q-ovely Sand 
Sand 
Q-ovely Sand 

SST: Soil Behavior Type (Robertson 1 9 gO) 

• Equilibrium (or near) Pore Pressure from Dissipation 

PLATE 8-219 



-~ IIII I Legacy Parkway 
at (kPa) Fs (kPa) 

Site: ;:,;,,,,,-1 9 -2 7 7 
Stat ion: 5 0 + 7 3 4 . 7 0 1 0 .00 L T 
Elevation: 1290.960 

Rf % U (kPa) 

Cone: 2 0 TON A 0 / V 

Dote: 0 1 :3 1 :00 1 4:0 1 

SBT 

OK 
-30.0 

25K 
~ 

o 250 o 10 O.OK 1.OK 0 12 

.c 
+' 
Q. 
OJ 
o 

-35.0 

-40.0 

I II. 
Refral 

: 
i 

I , 
i 
I 
! 

1 
! 
I 

I 
: 

•• .... _--_ •••• _ ••••••••• j ..••••• ••••••••• _ ........ .. . . 

! 
j 

j 

I 
! 
i 
~ 

I 
j 
: 
I 
I 

~······~-·-··· ·· ····· · ·· ···I·· · ·· ·· · ··· ....... ·· ... · .... -

-45.0~------~------~ 
Max. Depth: 30 .45 (rr\) 

Depth Inc.: 0.050 (m) 

RefUsal 

I 
I 

I 
I 
j 
! 

• __ •••. __ ••••••••. 1 ..................... . 

I 
I 
i 
I 
I 
! 
i 

! 
i 

I _ ................. .. /' ...... ............. .. 

1 
I 
i 
! 
i 
I 
: 

i 

I 
! 

I 
1 

1.. I' 
Refujlal 

I 
I 
i 
I 
i 
! 

I 
.................... L ............... . 

i 

I 
! 
I 
I 
I 

i 

I 

I 
i 

l 

.. ....... ( ....... 
j 

•••••••••• ! ••••••••... 

1 

! 
i ........... !' •... .... .. 

j 

· .... .. · .. 1· 

...... .. .. \ .......... . 

1 

.......... / .... _ .... 

..... ··· i .. ········ 

I 

I 

Gravelly Sand 

................... 1' ................ .. .. •••• _ ••••••••••• ; •• H • • • U •••••••• 

i 
! 

.. .. ·· .. r .... ··· 
! 
i 
! 
! 
! 
i 
I 

! 

i 
! 
I 

: 
i 
! 

! 
i 
I 
i 
I 
: 

! 

.. __ ................ , 

.......... ~ ......... . 

-.... 1 •••••••••• 
i 

SST: Soil Behavior Type (Robertson 1990) 

• Equilibrium (or near) Pore Pressure from Dissipation 

PLATE 8-220 



liiiiiiJ!ii IIII I Legacy Parkway 
Qt (kPa) Fs (kPa) 

Site: _~-19-278 
Station: 50 + 775.87 1 5.7 1 RT 
Elevation: 1291.890 

Rf % U (kPa) 

Cone: 2 0 TON A 0 _ "
Date: 02:14:00 11:39 

SST 

OK 25K o 250 o 10 O.OK 1. OK o 12 

..c 
+> 
0. 
OJ 
o 

O.O~-r~~-r~~~ 

-5.0 

-10.0 

DRlUfOUT 

I 
I 

I ........................ , ........................ _ .. . 

I 

I 

I 

I 

............. _ ........ --1-... _ ........... -

I 
HI 

I 
i 
I 
I 

I 
I 
i 

-15. 0.L.L.... __ -----i.1 ___ ---.J 

Max. Depth: 55 . 1 0 (rT) 

Depth Inc.: 0.050 (m) 

i 
i . ................ 1 .. · .... · ............ .. 

I 

DRlt.4OUT Undef ,.,oo 

~~"~dt$onO 
S it 
Clo yey Sit 

51l 
Sc"dy S~ 

Cloye y 51 

SAl 
Sandy S i t 
C1cY'y SIt 
SI y Cloy 

Cloy 

SRt 
Ooysy Sit 

Sit 

.....; ........... 1 ~:Iy Ooy 

CIoy .. y Sit 
Sandy SI 
Sil 

CIoY"y SII 

Sit 

Clayey SII 

Sity C1cd; 
g~Y"y I t 

Sity SO'1dl'Sor1d 

Sit 

CIoy .. y S I 

Sit 

Ooy",y Sit 

Sal 

Ooyey Sit 

Sit 

SBT: Soil Behavior Type (Robertson 1 9 gO) 

• Equilibrium (or near) Pore Pressure from Dissipation 

PLATE 8-221 



: q~-----1 Legacy Parkway 
Site: SC-19-278 
Station: 50 + 7 75 .87 1 5 . 7 1 RT 
Elevation: 1291.890 

Cone: 20 TON A 092 
Date: 02:14:00 1 1 :39 -=-ICONE!~ 11.11 

~--------------------------------------------------------------------------------------------~ 

,.-... 
E 

.c 
+-' 
Q 
OJ 
o 

at (kPa ) Fs (kPa) 

OK 25K 
-15.orn~-r.-,,-r.-~ 

-20.0 

-25. 0 ........... .. - .. --~ ...... -.. -....... -.. -... . 

I 
i 

~====-

-30. 0.L....:====!:==_-:-' 
Ma x. Depth: 55. 1 0 (m) 

Depth Inc.: 0.050 (m) 

o 

l 
! 

250 

...................... _.: .. __ . __ .. _-... -.. 

i 
! 
i , 

Rf % 

I 

i 
i 

10 

---r---
I 
I 

U (kPa) SST 

O.oK 1 . OK 0 

SAt 

Clayey Sit 
Sit 

Clayey SRt 

Sit 
Clayey Sit 

Sit 

Clayey SIt 

Sity Sand!Sand 
Sit 
Scr!d 
Qoavelly Sand 
Sand 
Sit 

Sand 

Sandy Sat 

Sit 

Sandy Sit 

Send 
Slty Sand;Sond 
Sandy Sit 
Slty Sand;Sond 
Clayey Sit 
Sit 

Clayey Slit 

Sit 

Clayey Sit 

Sit 
Clayey SRt 
Sit 

Clayey Slit 

Sit 

Sity Sand;Sand 
Clayey Sit 
Sat 
Slty Sand;Sand 

Sit 

Clayey Sit 
Sandy Sit 
Sit 

Sandy Sit 

Sit 
Slty SCTld;Sond 
Sandy Sij\ 

Sit 

SBT: Soil Behavior Type (Robertson 1 9 gO) 

• Equilibrium (or near) Pore Pressure from Dissipation 

PLATE 8-222 



Ili!iIliiJDii jll. 1 Legacy Parkway 

.c 
+' 
D
Ol o 

at (kPB) 

OK 25K 
-30.0~~~.-~~~~ 

-35 .0 ...... _-

-40.0 

-45.0~----~~----~ 
Max. Depth: 55 . 1 0 (m) 

Depth Inc.: 0.050 (m) 

Fs (kPa) 

o 

Site: SC-19-278 
Station: 50+775.871 5.71 RT 
Elevation: 1 29 1 .890 

Rf % U (kPa) 

250 o 10 O.OK 

! 

Cone: 20 TON A 092 
Date: 02: 1 4:00 1 1 :.3 9 

SBT 

1.0K 0 12 

Gravcily Send 
51ty Sond/S<Jnd 
SIt 

Sandy 51\ 

Sity ~dtSond 
Crov~)' Sond 

Sond 
Slty Sana/Sar>d 

~d 

Sit 

........ 1.. . 
~~y Sit 

Sendy SIt 
Sit 
Sandy SI 
Cloy 
SI 

I 
! 
: 

Clayey Sit 
Sandy Sit 
Cloy .. y SRt 
SUff F'., .. Groin"'; 
Sity Sond/Sond 
~it"y Sit 

Cloyey S i t 
SUff • .,,, Gro Ined 

SUt 
Cloye y SI\ 
Sandy Si 

Stiff F'" .. Groined 
Sit 

Sity Sand/Sond 

SIt 
Sondy Sit 
Sity SondlSono 
GroveIJy Sand 
Sondy S~t 
~y .. y S i t 

Ooyey Sf( 

Sit 

~~d~1J;Sond 
Sit 

Sandy Sit 
Oc>,<,y Sit 
Sandy Sit 

51 y Sondl'Sor>d 
Sit 

~ft"~n~I~"ined 
~J~';:tc>or...6d 
Sit 

Cloyey 5', 
Stl(f F"e Cro;"'od 

SBT: Soil Behavior Type (Robertson 1 990) 

• Equilibrium (or near) Pore Pressure from Dissipation 

PLATE 8-223 



: ~ Legacy Parkway 
Site: SC-l 9-278 
Station: 5 0+775.87 1 5.7 1 RT 
Elevation: 1 29 1 .890 

Cone: 20 TON A 092 
Date: a 2 : 1 4:00 1 1 :3 9 ICONE~ I RiO- II 

L-______________________________________________________________________________ ~ 

at (kPa ) 

,.-.. 
E 

.c 
+' 
0. 
OJ 
o 

OK 25K 
- -45 . 0 r::!=:::!:::J::::p;::;p---]r-r-----i 

-50. 0 ......... "... ~-+' .... = ... = .... = ... = ..... = ... _= .. -::.:.1. 

-55.0 .. -....... ... .. . 
Rernsal 

I 
j 

1 

-60 . 0 L-------L-----~ 
Max. Depth: 55 . 1 0 (m) 

Depth Inc.: 0.0 5 0 (m) 

Fs (kPa) 

o 250 o 

I 
.... , .... .. - .. ~ .... !- .. --- .. ... ...... -. 

i 
! 
! 
I 

Refbsal 

Rf % U (kPa) 

10 O.OK 1.OK 0 
( 

, 
! 

f 
I ~ I 

'~I 
~ 

Ie 

rc I 
t,-

~ 
c 

I 

~ 
.. ~~ .... --

Refilsal 

I 

Refukal 
I 
I 

I 
I 
I 

I 
I 

I 
I 

SBT 

12 

Cloy_y Sit 
Sondy Sit 
Sit 

~n~ ~d;sa,d 
Son<; 
Sily SondlSond 
~ySil 

Stltf Fne Grone<:! 
Sit 

Cay. y S ft 

CIoyey 51\ 

51\ 
5a>dy 51t 
Ooyoy S I\ 

SBT: Soil Behavior Type (Robertson 1 990) 

• Equilibrium (or near) Pore Pressure from Dissipation 

PLATE 8-224 



!loring: SS-19-279 
Test Results' Legacy Parkway-- Preferred Alternative .. SAMPLE 

Sheet1of3 " .!l 1-215 to 1-15/US 89 Interchange c ....I 
_ SPT(NJ.. 

• i ~~ ~ .. 
" SAMPLE DESCRlPllON Depth u ~ 1::- ",,0 . 
:;E" OSPTIMJ. .. = ~ e :::; ~ : i~ 

.. 
IH :c i:' Soli ""5 " .... KLEINFELDER 

:>- (ASTM D ZC88ID 2487) ... .. .- c ... ifiClltion N, Blows per 0.15 " (Greater than 50 Blow.) ~~ .-.e ... -." :; 
CD e g; >e :!I~ (; "S :s "- " 
iii It m " !Ie (or interval shown) 

Cf) I :; .,- 0: .z -'= .... .- uses AASHTO .., :l 
i:' :::; >" i5 Project No. 35-8163-05 

a: c ~ c 

FIll: SAND and GRAVEL - medium dense, motS!, brownISh tan to - I 
T I I I IT I 

iliad<, _-.-~ rubble - UJ.l JUJ. FIELD TEST BORING LOG 
I-

- 1 -
- Boring' 58·19-279 

Lean CLAY - soft fa medium _, moist. black, with orgarucs 5- t:: P 559 CL A-6 HE .l.HL 13.8 31 43 17 C 

f-1290 
- 2-I--- 46 SG Sheet 1 of 3 
- I--- IIII IIII -

~ -
Poorly GnIded SAND - medium dense, moist, 9ray to btad< 10- 3 - SPT 305 SP A-3 4 9 5 nri -ranr logged by: C. Wleden 

- willi GRAVEL - Oafe Start 3IJIOO 

- Date Frnlsh: 3/5100 

- 4- nn on-if Station: SD<-nS.1J71 5.71 RT 
- Une: GLOVERS LANE 

• becomes wet 15-
• Lean CLAY layer. with organics - SPT 254 1 2 4 1-rn -H-H- Coordmates em). N 121,722.S93 E 19,976.723 

5-- Elevation (m): 1291.953 

Lean CLAY. medium _, we~ brown - 1= Cl A-6 UU JUJ. 
Total Depth Drilled (m) 43.1 

-
20- 6-~ 

Onlt Contractor. Hn-tKh 

- sand lense - 1= 
SPT 0 Cl A-6 4 1 2 -. DriJIer. M. Com 

lean CLAY· medium stiff, we~ brown - Uti. -'- J.I. J_ Rig Type: Longyear BK-81 

~ 
P 610 30 144 34 38 13 95 OS 

!- 1285 - 7- 38 Dnlling Method: Mud Rotary 

• Poorly g13ded SAND layer, loose, ~ gray - r= 1111 IIII Hammer Type: Automadc 
25-

- P 610 14_0 34 C Rod Type: NW 
8-I--- nn -,nr 43 SG 

- I--- Boring Diameter. 121mm 

- -
r- Poorly Graded SAND with sill- dense, wet. gray, fine-grained 

- 9-= SP-SM A-l·b nn -r~Jr 30- LEGEND/NOTES 
- SPT 381 7 9 8 11 

- ~ 
Elevations based upon North Amencan Vertical Datum of 

- Lean CLAY - medium sllff, ~ brown, WIth sift - 10- Cl A-6 HH -H-H- 1988 (NAVD '88) 

35- = un JUt 
Coordinates are NAO 'S3 

f- 11 -
I--- P 610 44 148 31 40 19 Sl I--- 53 

= Observed Groundwater depth at time of dnlling 

I---

t= JJJ.I. JUt Blows = Number of blows requ1fed to dnve split spoon 

1-1280 12 -
sampler 150 mm or interval shown 

• occasional sand seams 
40- t= SPT 457 1 2 2 I·~ I I 1111 uscs = Unified Sod Classrtication System 

~ 13 - t= AASHTO = Amencan Assooatlon of Slate Highway and 

t= nn -,Hr Transportation Officials 

45- I--- . = See Key to Soil Logs for list of abbreVliEltlons 
I--- p 610 

f- 14 - 1= nn -rnr 38 
and descriptions or tests 

I- 15-t= HH -H-H- SAMPLE TYPE 

-soft 
50- t= SPT 25 1 1 1 ., ~SPT = Standani Penetration Test, 34.9mm 10 and 

I- 16 - t= un -~Uj- 50.Smm 00 splft: spoon sampler 

>--
IMC = Modified CaIlIomia Sampler, 50.amm 10 and >-- JJJJ JUJ_ 55- I--- 63.Smm 00 split spoon sampler 

1-1275 17 - >--
r= I III I III rJP = Piston Sampler, 76.2 rnm 00 

f- 18 - ~ nn -inr [) SH 
60- t:: c 

= Shelby Tube. 76_2mm 00. pushed 

P 610 14.7 30 

~ == 48 SG 
I§l BAG Poorly Graded SAND - dense, ~ gray, fine to coarse-gn"ned with - 19 - SP A·l·b nn -rnr = Bulk Sample 

fine.gJa1ned gravel and trace of day -
65- I I I I I I ! I 

PLATE 8-225 



Borin;: SS-1 G-Z79 '" 
Test Results • Legacy Parkway - Preferred Alternative 

c Sheet 2 of3 0 SAMPLE 
~ 

0 
...J .SPTIN,l. i" ~ '" 1-215 to 1-15/US 89 Interchange 

';;e SAMPLE DESCRIPTION Depth ~ 
. ,; ?> c 

~ son o SPT IN,)" ~ i~ 
:; ~ :: 5 

.. 
"''fI (ASTM 0 mIlD 2487) 

I- KLEINFELDER 
:>-

.. . .- ClasstrlQtion N, Blows per 0.15 m (Grut.r than 50 Blows) iiifl! ~ --0 ~ 

m e .. >E :!I 0", Q ::I ';..5 0.. .. 
II m " ~ BE (orintlrval shown) II) ::e :3" II. ... .t: .- uses MSHTD :il 

~ 5 Project No. 35-8163-05 
II: 

., 
0 0 N 

SPT 11 9 10 I I 
-~ gJllded SAND, continued - ~ FIELD TEST BORING LOG 

f- Sandy Lean etA Y - still. wet, gray. with frequent dayey sand layers 75 - 21 - CL A-6 UU JUt 
10 100 mm thick 70- = Boring: 58-19-279 

- p S08 LlLl JHt -
,-1270 - 22..., = 07 Sheet 2 of 3 

- IIII IIII - -
75- -

• oa:asional sand layers. 75 rrm thick - 23-I--
nTr "ITrr 

Logged by: C.Wieden 

- 1= OateSJaIt JJJIOO 

I-
-

24 - t:::: DateFII1lSh: Ji5IDO 

- nn "rrrr Station: 50+n5.871 5.71 RT 

80- = - SPT 4 3 4 ·,2 Lme: GLOVERS LANE 

- 25-= HH -H-H- Coord",ale!! (m): N 121,722.593 E 19,976.723 

ElevatJon (m): 1291.953 - = - UH -~H~" 
Tolal Depth Dnlled (m): 43.1 

85- 26 - = Dnll Contractor: Haz-tsc:h 

- = - HU .l.HJ. 
Onller: M.Com 

-1265 
- 27 -

~ 
Rig Type: Longyear BK-81 

- OnDing Method. Mud Rotary 

Silty SAND with gravel· dense, wet, gray. with occaSIOnal sandy clay 
90- P 152 SM A-2-5 IIII IJJ I Hammer Type: Automatic 

- 2 13 9 
layers 75 mm ttudc. frequent silt seams 2B - SPT Rod Type: NW 

- nn -ITIT Boring Diameter: 121 mm 

-
Lean Cu\Y, stiff, wet, gray 

95- 29 - SPT nn -f3nr - !:::: CL A-6 17 10 10 LEGEND/NOTES 
- = Elevations based upon North Amentan Vertical Datum of 
- 30- HH -H-H-

Silty SAND with GRAVE~' very _. wet, gray 
-

~ 
SM A·2-4 

1988 (NAVD 'B8) 

100-
- P 610 nn -lHJ-

6 Coordinates are NAD '83 

- 31 

~ 
4/: = Observed Groundwater depth at time of dnlling 

- UU JHJ - Blows = Number of blows reqUired to dnve split spoQn 

-1260 105- 32 

~ 
sampler 150 mm or interval shown 

- SPT 25 3'J 34 

- IIII IIII uses = Unified Soil Classification System 

- 33 
AASHTO == American Associabon of State H~hway and 

- ~ nn 'rnr Transportabon OffICIals 

110- SPT 13 9 12 
• Lean CLAY layer. very stiII'. wet, olive gray. with sill and sand - 7' . z See Key to Soil Logs for list of abbreViations 

- 34-

~ nrr -rnr and descnptions of tests 

-
• Sandy CLAY/Silly SAND layer 300 mm 1hick -
• Sandy ClAY layer 300 mm thick, stiff. wet, olive gray 115- 35-

~ 
HH -H-H- SAMPLE TYPE 

- SPT 7 2B 50 

- HH JU~. ~SPT = Standard Penetration Test. 34 9mm 10 and 

- 36 -
SO.Bmm 00 spIrt spoon SClmpler 

-dense 
- ~ .MC = Modifiec1 California Sampler, SO.8mm 10 and 

120- UU JJ)j~ -1255 - SPT 17 21 19 SV 63.5rnm 00 sprrt spoon sampler 

37 

~ IIII IIII EjP = Piston Sampler, 76.2 mm 00 

• graveliayer - ~ 125- 3B 

nn ~~·nr [l] SH 
• meditrn dense - ~ 

SPT 10 13 15 
= Shelby Tube. 76.2mm 00. pushed 

-
- 39 - rrn 'rnr I§! BAG = BulkSample 

- ~ 130- SPT I I I I I I I r 

PLATE 8-226 



I-

1-1250 

Boring: 58-19-279 
Sheet 3 of3 

• very dense 

SAMPLE DESCRIPTION 
(ASTM D _lID ~87) 

_ Lean ClAY Jayer 600 mm thock. stiff. wet. gray. WIth s,H 

I- . medium dense 

I-

I-

I-

f.- 1235 

I-

I-

co 
0 
..J 

Depth " :;: 
"-
I! 

It m " 
- 'i - [0 - 41 -

135- V 
- ~. -

42 - B -
- 1/ 

140- ~ - 43 - ~ -
-- 44-

145 -
-
- 45---

150-- 46 -
--
- 47 -

155-
-
- 48 -
-

160-
- 49 -
-
-
- 50-

165 --
- 51 --
-

170-
52 -

--- 53 -
175 --- 54---
180- 55----

- 56 

185--- 57---
190- 58 ---

- 59 --
195-

-

SAMPLE 
• SPT (NJ. 

1---r-::--.----o:S-o,:-, --,------1 a SPT (MJ. ~ 
Classification N. Blows per 0.15 m IGruwrthlin SO Blows) ~ 

~ .. .. -
"- ~E 
~ u E .. -

II: 

SPT 

SPT 

uses AASmo (or interval shDYn) 0 ~ ~ II) 

15 14 23 

6 16 16 

, I 

HH -kUj
HH JtlJ_ 
I I I I II I I ______ __ 30. __ _ 

IIII IIII 
nn -rrrr 
HH -H-H
H~-~ -~U~

U J.l J J.t 1. 
IIII IIII 
nn I111 

nn -rnr 
HH -H-H-
nn -~U~
UUJUL 
/1/1 1111 
/I II /I II 
nrr -rrrr 
HH -H-H
nu -~Uj
UH JUt 
I I II I I 1/ 
/I II II 1/ 
nrr -rnr 
I I I I I I I I 

Test Results • 

!l .. .. ... 
~ .. 
:5 
o 

·Legacy Parkway - Preferrecf Alternative 

1-215 to 1-15/US 89 Interchange 

HI KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-19-279 
Sheet 3 of 3 

Logged by. 

Date Start 
Date Finish: 

Station' 

C. Wieden 

313100 

315100 

50+nS.871 5.71 RT 

Un.: GLOVERS LANE 
Coordlna'e' (m)· N 121,722.593 E 19,976.723 
EtevalJOn (m): 1291.953 
Total Depth Drined (m): 43. 1 
Onll Contractor: Haz-tech 
Dnner: M. Com 
Rig Type: LDngyear BK..s1 
Dnlilng Method: Mud Rotary 
Hammer Type Automatic 
Rod Type NW 
Baring Diameter. 121 mm 

LEGEND/NOTES 
Elevations based upon North Amencan Vertical Datum of 

1988 (NAVD '86) 

Coordinates are NAO '83 

¥. =' Observed Groundwater depth at tune of dniling 

Bfows == Number of blows requll'ed to drIVe split spoon 
sampler 150 mm or Inlerval shown 

USCS == Unified Soit Classificauon System 
AASHTO::: American Assooation of State Highway and 

T ransporbltion Officials 

::: See Key to Sol( Lags for list of abbrevliiI.tlons 

and desaiptions of tests 

SAMPLE TYPE 
iJ SPT == Standard Penetrabon Test. 34 9mm to and 

SO.8mrn 00 split spoon sampter 

= Modified ca_ Sampler. SO.Bmm 10 and 

63.5mm 00 split spoon SClmpler 

= Piston Sampler. 76 2 mm 00 

ill 5H = Shell»' Tube, 76.2mm 00, pushed 

~ BAG -:: Bulk Sample 
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I~~i@ 11.11 Legacy Parkway 

.c 
+-' 
Q 
Q) 
o 

at (kPa) 

25K OK 

O.OF~~~~~ 

-5 .0 

i 
! 

~ 
! 
i 
! 
! 

.-. -.~ .•. _ .. ............ _ui_ •.......•••.••••.•. _._._ •. 

j 
! 

-10.0 ....... - ........ ·· .. · .. 1 .............. · ............ .. 

I 
I 
! 
; 
j 

i 
! 
~ 
i , 

i 
Depth: 20.30 em) 

Deoth Inc.: 0.0 5 0 (m) 

Fs (kPa) 

o 250 

j 
j 

! 
I 
I 

··················---1······················ . 
I 
f 

I 
j 
f 

I 
I 
i 
1 
! 
i 

, ... .. ... _. .-.-.i .. ~ .... -~ .... .. . . 

I 

I 
l 

I 
I 

! 
i 

Site: SC-19-280 
Station: 50+809.297 1.40 RT 
EJevation: 1292.810 

Cone: 20 TON A ~ 70 
Date: 03:02:00 10:15 

o 
Rf % 

I 
i 

! 
i 
I 
I 
~ 

10 

. ................ ~ ........ -..... ... . 
j 

i 

I 
I 
I 
i 
j 

.. ................ \ ................. .. 

I 
i 
! 

I 
! 
i 
j 
I 
! 
! 
i 
1 

O.OK 

U (kPa) 

I 
I 
i 
I 

I 
I 
i 

1.OK 0 

U=2p., kP . .• ..... _ .••• ~.ow· ........••.•..... 

! 
1 

I 

I 
i 

I .. ..... · ........ T .............. .. 
i 
! 

SBT 

12 
und"fnGd 
Sa>d 
~ .. ySond 

SIt)' Sond;$and 

Send 
Sit 
Ooy"y Sit 
Sit 

Sandy Sit 

••• j ... _, .... 1 slty Coy 

Sanellive r=-neQ 

SHy Coy 

Ooyay Sit 

Sit 

Coyoy S it 

Sit 

Scndy S i t 

Sit 

SBT: Soil Behavior Type (Robertson 1 9 gO) 

• Equilibrium (or near) Pore Pressure from DiSSipation 

PLA"""- 8-228 



I ~ Legacy Parkway 
Site: SC-1 9-280 
Station: 50+809 .297 1.40 RT 
Eleva t ion: 1 292 .8 1 0 

Cone: 20 TON A 070 
Date: 03:02 :00 10:15 ICONE~ 11.11 

~------------------------------------------------------------------------------- .--- -------

.r:. 
+' a. 
Q) 

Cl 

Qt (kPa) Fs (kPa) 

OK 25K 
-15.0~~~~~~~~~ 

-20 . 0 --........................... , ........... _ ............... . 

Refitsal 

I 
I 
I 
I 
i 

- 25 . 0 ............. _ ... _ .... _ ... ...... _ ._ .... _ ..... . 

-30 . 0~------~----~~ 
Max. Depth: 20.30 (m) 

Depth Inc. : 0.050 (m) 

o 250 

_ .. _-_ ............ i·······_············· 
Refitsal 

I 

I 
i 
! 
! 

...................... j ..................... . 

I 
I 
j 

Rf % 

o 10 
, I ' 

i 
i 
! 

I 

I 
I 

·..-1 
Rer-bsal 

! 
j 
I 
I 
I 

! 
I 
I 

i 
I 

! 
I 

................. .1 .....•.•.•..... .... 
I 

i 
i 
i 
j 

I 
! 

1 

I 
i 
I 
: 

~ 

O.OK 

U (kPa) 

Refu?al 

i 

I 
i 
I 
! 
! 
i 

1.OK 0 

.. ················r············· ·· 

I 
; 

I 
1 
: 

SBT 

12 

.......... : ......... . 
i 

.......... _ ......•... 

.... _j .. _._ ... 

sn 
Slty S OOldlSono 
S I 

Sandy S l 

Cloy" y S it 
SI\ 

Sand y Si t 

S I t 

Sendy S , t 

Sand 

SST: Soil Behavior Type (Robertson 1 99 0 ) 

• Equilibrium (or near) Pore Pressure from Dissipation 
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c: 
o 
;;'E 
~
iii 

1280 

Boring: 58-19-281 
Sheetlof3 

- very soft 

SAMPLE DESCRIPTION 
(ASTM 0 24Il10 2Q7) 

6 12 17 

JJJJ -LUJ 
nU JLU 
I I II 1111 
nn -I-HI 
nn -11-11 
Hi~~ -H-H 
Btl -LUJ 
JJJJ JUJ 
Lsi I I I I I I 
rrn -,HI 
nn -ifl1 
HH -H-H 
-LU -LUJ 

HJJ JHL 
II II II II 
nn -,HI 
in -ifl1 

HH -H-H 
HU -LJ-U 
HH JLlJ 
III I III I 
rrn -~nr 
nn -inr 

96 C 
SG 

C 
SG 

Legacy Parkway - Preferrl!d' Alternative 
1-215 to 1-15/US 89 Interchange 

III KLEINFELDER 

Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-19-281 
Sheet 1 of 3 

Logged by: C. Wieden 

Date Start 2/2/00 
Date FinISh· 215100 
Station: 50+840.936 7.44 RT 

Une GLOVERS LANE 
Coordinates (m): N 121,720.587 E 20,041.780 

EJevation (m)" 1291.983 
Total Depth Drilled (m). 44.7 

Drill Contrador. Haz-tech 
Cnller. 

RIg Type. 
Dnlling Method: 
Hammer Type" 

Rod Type' 
Boring Diameter: 

M.Com 
Longyear BK..a1 
Mud Rotary 
Automatic 
NW 
121mm 

LEGEND/NOTES 
E!evabOns based upon Nonh American VertH:;a1 Datum of 

1988 (NAVD 'ee) 
Coordinates are NAO '83 

~ = Observed Groundwater depth at time of dnlling 

Blows = Nwnbe( of blows requRd to dnve split spoon 

sampler 150 mm or interval shown 

uses = Unified So~ Classification System 
AASHTO ~ American Ass_n of State HlQhway and 

Transportation Offiaals 

= See Key to Soil Logs for list of abbreviations 

and descnptJons of tests 

SAMPLE TYPE 

~ SPT = Standard Penetration Test. 34.9mrn 10 and 
50.Bmm 00 split spoon sampler 

= Modified Califomla Sampler, 50.8mm 10 and 

63 5mm CD spin spoon sampler 

= Piston Sampler. 76.2 mm 00 

= Shelby Tube, 76.2rnm 00, pushed 

= Bulk Sample 

PLATE 8-230 



Boring: 56-19-281 
Test Results • Legacy Parkway - Preferred Alternative 

'" SAMPLE 
c: Sheet 2 of3 0 

~" ] !I 1-215 to 1-15/US 89 Interchange ....I eSPT(NJ • 
:€ ~= 

.. .. 
0 SAMPLE DESCRIPTION Depth " 

. o " .. 
iie :c ~ Sail o SPT (NJ. ~ i~ " 

::; 
5~ I- III KLEINFELDER 

>- IASTM D 248IID 2487) a. .. .- Classification N. Blaws .. ,0.15 m (Gr.-t ... tNn 50 Btow.) .~ ." :;~ :-• i!! a. >E ~ c ... '0 :; 0. a 
iii It m I!I ~ 8E (or interval shown) ., 

~ ~ 
.,. 

0. .. Z .<: .- uses AASIITO :!l :is 
::; 0 Project No. 35-8163-05 

'" " C 

_ Poorly GnIde<I SAND with sill, c:ontinued; medium dense. we~ gray. - SPT 457 6 ~ 9 I ITT I I T I 

line to medhm·grained. with some gravel -
UU 

48 FIELD TEST BORING LOG - -~HJ-
I- - 21 -

~ SILT. still. moist, gray • frequent sand and day seams and laye .. 70- ML A-4 Boring: 58-19-281 
- SPT 457 3 7 7 J.l.jJ .lEJ. r-- 1Z7O - 22-

~ 
Sheet 2 of 3 

- IIII IIII -
I-

75- 23-~ nn -,nr Logged by C. Wiadan 

- no visible sand or clay layers 
- OateSIatt 212100 -

~ Date Fmish: 215100 -
r - 24 - rrrr -rnr Station' 50+840.936 7.44RT 

60-

~ P 610 Une" GLOVERS LANE 
- HH -H-H- 3' Coordinates (m) N 121.720.587 E 20.041.780 
- 25-
-

~ 
Elevation (m): 1291.983 

- UU -~J-~J-
Total DepIh Dnlled 1m)· 44.7 

85- 26 - Dnll Contractor Haz·tech 
- ~ Driller. M.Com - UU JUt Rill Type: Longyear BK-81 - 27-~ f-1265 SiJty SAND • dense, wet, gray. frequent silt seams and layers, trace - SM A-2·5 Drilling Method' Mud Rotary 

gravel 90-

~~ SPT 457 7 14 14 1111· 2J I I I Hammer Type: Automatic 
- Rod Type: NW - 26 - nn -,nr - Bonng DiarneIer 121mm 

SILT - very sblf. moISt, gray. WIth trace of sand and oCC3Slonallean - ML A-4 

clay seams 95- 29 -~ SPT 457 5 8 11 nr'F -rnr LEGEND/NOTES -
- tl 

Elevations based upon North Amencan Vertical Datum of 
SIlty SAND with GRAVEL· dense. we~ olive gray - 30-

SM A·2·5 HH -H-H- 1988 (NAVD '68) - ~ 100- SPT 254 19 23 19 
-~'~j-

Coordinates are NAD '63 
-

31 - ~ HU ¥: = Observed Groundwater depth at time or dnIDng - v:; -
~ II I I JUl_ Blows .= Number of blows required to drive split spoon 

SILT - stiff. wet, interbedded wrth frequent SIlty sand layer.; - ML A-4 
r-1260 105- 32 -

SPT 305 9 7 10 -1-1 i'i" sampler 150 mm or interval shown 

-

~ I11I USCS = Unified 5011 Classdicatlon System 
- AASHTO = Amencan AssoaaLion of State Highway and -r Silly SAND wrth gravel- medium dense. very molSl to we~ olIVe gray. -

33 - SM A-2-5 .nn II1I Transportation Officials 
with _ silt and day seams and layers 110- ~ SPT 356 11 10 9 = See Key to SOil logs for list of abbreviations 

r - 34-

~ nn Tnr and descriptions of tests -
-
-

35- HH -H-H- SAMPLE TYPE 
e- llS-

~ 
SPT 254 21 33 36 

-very dense 
- ~SPT = Standard Penetration Test, 34.9mm 10 and - HU -~Hj. e- - 36-

SO.8mm 00 split spoon sampler 

- ~ J.lH -_~J.l.L 
.Me :. Modified California Sampler, 5O.8mm 10 and 

120- SPT 102 19 15 20 63.5nvn 00 split spoon sampler 

I- 1255 - medium dense 
- 37 - ~ E1p - = Piston Sampler. 76.2 mm 00 
- ~ I I II II II 

I-
-

38 - nn [] SH 125-

~ SPT 18 32 25 I I ~+ 
= Shelby Tube. 76.2mm 00. pushed 

-- ~BAG - 39 -

~ rrn -rrrr = BuDt.Sampte 

-
SILT - still. we~ olive gray. frequent clay !aye" up to 300 mm thld<. 130- SPT ML ~ 

I 1-14 I I I I 
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Boring: S8-19-281 
Test Results • Legacy Parkway - Preferred-A1ternative 

'" SAMPLE !I 1-215 to 1-15/US 89 Interchange Sheet 3 013 .s • SPT (NJ,. ~" E .. c .. .; ~ .. c" " 0 SAMPLE DESCRIPTION Depth " OSPT(NJ,. ~ ~~ ;; :J -" .. 
III KlEINFElDER ~e :;; ~ Soil E • :~ I-

IAS'TlII D :ul1ID 2<181) ... . .- N, Blows per 0.15 m rG,..lIIt8r than 50 Blows) .~ ." -." 
~ :>- ! c. ~E 

Classification , o~ "0 :; ";.5 a. 0 

m 11 m " ~ uE (or interval shown) "' ~ ~ 
.,. a. ,.:z :S Project No. 35-8163-05 .- uses ...... HTD .. :il 0 
:J 0 

'" " .. 
some fine.grained Il"'vol -

~ 
407 SM A-2-4 4 10 10 I I I I I I I I 

\~ _ medium dense, wei. olive gl1l)', Ito!quent sill and day J - UH -~~-~~- FIELD TEST BORING LOG 
, somegnrvel - 41 - 58-19-281 f- 135- SPT 305 10 8 13 UjJ 

Boring: - Jut -
42 - Sheet 3 of 3 

f-125a - ~ _ GRAVEL wi1h cobbles - SPT 407 53 11 12 II i'r 1111 
Lean eLA Y layer 140- ~ Logged by· c. Wieden 

f- - 43 -

~ 1111 1111 Date Start '1J2JOO -- ~ Date Finish: 215100 
- 44- nn -rnr Station" 511>840.936 7.44RT 

145- ~ SPT 5 16 15 uno GLOVERS LANE -- HH -H-H- Coordinates (m): N 121,720.587 E 20,041.780 

- 45- EIeY.lion (m)· 1291.983 

-
UH JUJ-

Total Depth Dnlled (m). ..... 7 
150-

46 - Dnll Contrador Haz-tech -- 0nHer. M.Com 

- HU JUt Rig Type. Longyear BK...a1 

-1245 - 47 Drilling Method- Mud Rotary 
155- 1111 II I I Hammer Type: Automatic - Rod Type· NW -r- - 48 

1111 -rnr Bonng Diameter: 121 mm 

-
160-

49 - nrr -rrrr LEGEND/NOTES -- Elevations based upon North Amencan Vertical Datum of 

r- - 50- HH ·H-H- 1988 (NAVO '88) 
165- Coordinates are NAD '63 - HU -~~-~~. 51 - :¥. = Observed' Groundwater depth at trme or dnlhng r- -

Uti. JUt Blows = Number of blows reqUired to dnve spirt spoon 

170- 52 
sampler 150 rnm or interval shown 

f--124a -
I II I II I I uses = Unified SOil Classification System 

::: AASHTO = American Ass0Q3tion of State Highway and 

f- 53 

1111 I III Transportation OffiCIals 
175- . = See Key to Soil Logs for list of abbreViations 

54 rrrr -rnr and desQ'lptions of tests 

180- HH -H-H- SAMPLE TYPE 
55-

- ~SPT = Standard Penetrabon Test, l4.9mm 10 and 

HU -~H~- 50.Bmm 00 split spoon sampJer 

- 56-
IMe = Modified California Sampler, 50 6mm 10 and 

185 - HH JEt 63.5mm 00 split spoon sampler 

-1235 57 
®P = Piston Sampler, 76.2 mm 00 

II I I I I II 
f- 190- 58 

1111 1111 fiSH = Shelby Tube, 76.2mm 00, pushed 

'- 59 - nn -rnr I® BAG = Bulk Sample -
195 -- I \ ~ , I ~ , I 
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c 
o 
~E 
~
iii 

I- 1295 

1--1290 

I- 1285 

I-

Boring: LSB-19-473 
Sheet 1 af2 

SAMPLE DESCRIPTION 
IASTM D 2U&ID N87) 

FIll: Poorly Graded SAND with gmel - medium den ... , .Iightly molS!, 
reddish brawn. fine-gralned sand 

Lean ClAY WIth sand - 001\ to medlUl'll stiff, moISt to wet, grey 

~ wet, increasing sand content 

• occasional brown day layers 

Poorly Graded SAND WIth silt ·1OO$e to medium dense. wet. yellow 
brown, fine-gra\ned sand 

Lean etA y - 501\, wet, g~y 

SILT - soft ro medIUm strff, wet, gray, occasional sand seams and 
layers 

Lean CLAY - soft to medium sliIf, wet. gray 

f-1280 r;-<:rnottIedz:~",brownrn,,*-,·nd~Id~""'!!:.::========== .. ---, RelerlD SB-19-279for addltion.I htho\ogybeIWeen 15 2 and 19.B 
melers 

Test Results • 
SAMPLE ! eSPT(N,).. rI ~"ri E CD i f---.",~'--r---"'SO-:iI,--,--------iOSPT(H.). ~! E :; :J ~ III ..5 g 

:! ! ~E CI ... ification N, Blows per 0.15 f!1 (Greabrr than 5D BJoWII, :3 ~ ~ ~"Ot "0 ~ ~ : : 

o ~ ~.§. (or Interval shown) en t ~::i j -£ - ~ Z 

Oepth 

It m 

-
-
-
-

5-
-
--
-

10-
-
-
-
-

15-
-
-
-
-

20-
---
-

25-
-
-
-
-

30-
-
-
-
-

35-
-
--

1-1 
2-1 
~ 

3-1= 
1= 

4-1= 
I-
I--

5-1= 
1= 

6 -t=: 
1= 

7-~ 

t---9-1::::= 
I-
I--

10-r= 

~ 
11 ~ 

- 12 
40-

-
::: 13 ~ 

~ -
45-

-
-
-

50--

14 ~ 

f--
15-b 

::: 16 

-
55 -= 17 

-
-
- 18 -

60-
-
- 19 ~ -
-

65-

tr. USCS AASHTO 0 ~ ~.! c :J 

A-3 

G 

SPT 254 

SPT 203 CL A-4 2 

SPT 457 

SPT 508 

SPT 330 z 

SPT 432 

SPT 508 

SPT 229 hS"'P..--S"'M:-.I----:A-,;_3c---1 

SPT 610 z 

SPT 533 
SPT 432 2 

SPT 610 ML A-4 

SPT 610 

SPT 610 

SPT 559 2 

SPT 610 CL 2 

SPT 610 

, 
I I I I II II 
1111 1111 

"'I "" 
"" 1111 
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Legacy Parkway Design/Build 
1-215 to 1-15/US 89 Interchange 

1ft KLEINFELDER 
Project No. 35-8440-08 

FIELD TEST BORING LOG 
BoMng: LSB-19-473 
Sheet 1 of 2 

Logged by 

Date Start· 
Date FInish 

M.IV8rs 

8114101 
81t7/01 

Stalion' 50+814.377 0.0 RT 
line: GLOVERS LANE 
Coordmates (m)' N 121,728.140 E 20,015.253 

Elevation (m) 1295.248 

Total Oeplh Drilled (m) 33.5 
Dnll Contractor RC Exploration 
Dnller. N. Young 
RIg Type ~iedrich 0-120 Truck 
Rig Senal Number 0-120037 
Dnillng Method' Hollow-Stem Auger 
Hammer Type. Automatic 
Rod Type AW 
80nng Diameter 133 mm 

LEGEND/NOTES 
EleVations based upon North Amencan Vertical Datum of 

1988 (NAVO '88) 

Coordinates are NAO 'B3 

5? ::: Observed Groundwater depth at time of dnillng 

Blows = Number of blows reqUIred to dnve splil spoon 
sampler 150 mm or Interval shown 

uses = Un~ So" Clas'MflCatKln System 
AASHTO::: Amencan Associatton ot State Highway and 

Transportahon OffICIals 

::: See Key to Soil Logs for list of abbreviations 
and desmptions of tests 

SAMPLE TYPE 
~ SPT :::; Standard Penetration Test. 34 9mm 10 and 

50 Bmm 00 split spoon sampler 

= Mochfied California Sampler, SO.8mm 10 and 
63 5mm 00 split spoon sampler 

= P1ston Sampler. 76.2 mm 00 

= Shelby Tube. 76 2mm 00. pushed 

: Bulk Sample 

PLATE A-7 
STRUCTURE 19 
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Legacy Parkway Design/Build 
1-215 to 1-15/US 89 Interchange 

III KLEINFELDER 

Project No. 35-8440-08 

FIELD TEST BORING LOG 
Boring: LSB-19-473 
Sheet 2 of 2 

Logged by: 
Dale Start: 
Date Finish: 

M. Ivers 

8114101 
8117/01 

Station: 50+814.377 0.0 RT 
Line: GLOVERS LANE 
Coordinates (m): N 121,728.140 E 20,015.253 
Elevation (m): 1295.248 
Total Depth Drilled (m): 33.5 
Drill ContraCl:or: RC Exploration 
Driller, N. Young 
Rig iype: Diedrich 0-120 Truck 
Rig Serial Number: 0_120031 
Drilling Method: Hollow-Stem Auger 
Hammer Type: Automatic 

Rod Type: AW 
Boring Diameter. 133 mm 

LEGENDINOTES 
Elevations based upon North American Vertical Datum of 

1988 (NA VO ·88) 

Coordinates are NAD 'S3 

'St = Observed Groundwater depth at time of drilling 

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

uses = Unified Soil Classification System 
AASHTO = American Association of Stat" Highway and 

Tnsnsportation otfidals 

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

SAMPLE TYPE 
~ SPT = Standard penetration Test, 34.9mm 10 and 

50.8mm 00 split spoon sampler 

= Modified Califomia Sampler, 50.8mm 10 and 
63.Smm 00 split spoon sampler 

= Piston Sampler. 76.2 mm 00 

ill SH =- Shelby Tube. 76.2mm 00. pushed 

® BAG = Bulk Sample 

PLATE A-8 
STRUCTURE 19 



APPENDIXC 
Laboratory Testing 



PROJECT 
LOCATION 

DEPTH 
BELOW 

HOLE 
NO. 

GROUND 
SURFACE 

(ftl 

RS8-19-611 3-4.5 

6-7.5 

12-13.5 

23.5-25 

43.5-45 

53.5-55 

63.5-65 

73.5-75 

83.5-85 

103.5-105 

Legacy Parkway 
Structure F-668 

Table 1 
Page 1 of2 

SUMMARY OF TEST DATA 

(Glover's Lane over Legacy Parkway) 

PROJECT NO. 
FEATURE 

200601-119 
Foundations 

STANDARD IN-PLACE ATTERBERG LIMITS MECHANICAL ANALYSIS UNIFIED 
UNCONFINED SOIL PENETRATION COMPRESSIVE CLASSIFICATION BLOWS DRY STRENGTH SYSTEM I PER LIQUID PLASTIC PLASTICITY PERCENT 

FOOT 
UNIT MOISTURE (psf) 

LIMIT LIMIT )NDEX PERCENT PERCENT SILT (AASHTO 
WEIGHT (%1 (%) (%1 (%) GRAVEl SAND & CLAY Classification) 

(pel) 

18 22.3 28 22 16 0 49 51 CLI A-6(1) 

24.0 31 20 11 0 7 93 CLI A-6(14) 

7 30.0 NP 0 48 52 ML I A-4(0) 

88.8 33.4 1153 37 22 15 0 3 97 CL I A-6(12) 

90.8 31.7 1976 36 21 15 0 4 96 CLI A-6(15) 

35.7 3177 37 29 8 0 8 92 ML I A-4(9) 

77.2 43 441 47 23 24 0 26 74 CL I A-7-(17) 

36.0 848 41 22 19 0 4 96 CL I A-7-5(24) 

27.0 1011 45 22 23 0 2 98 CL I A-7-5(22) 

27 13.9 NP 15 56 29 SM I A-2-4 
-

I 
NP=Nonplastlc 

RB&G ENGfNEERING, INC. 
Provo, Utah 

H:\2006\100 _ LegacyPkwy General\ 119_ LegacyPkwy Blidge S 19\1abTesting\labSummaryF-668.doc 
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MULTI-STAGE CONSOLIDATED UNDRAINED W/PORE PRESSURE MEASUREMENTS: 

RB&G 
ENGINEERING 

INC. 
P..-ovo. Utah 

TOTAL STRESS F~LURE ENVELOPE 
Test Sample Data Degree 

Confining No. Dry Moisture of 
or Saturation Pressure 

Density Content 
Symbol (pcf) (1.) (1.) 

• 94.8 29.7 -100 

• 94.8 29.7 -100 

... 94.8 29.7 -100 

TRIAXIAL SHEAR TEST 
Pro ject: Legacy Parkway - Structure F-668 

(Glover's Lane Over Legacy Park.".ay) 
Davis County, Utah 

(psi) 

20 

40 

60 

Maximum 
Strength Values 

at Failure 
Deviator Friction 
Stress Angle. 

Cohesion 
(psi) (degrees) (c/psi) 

47.1 

106.4 27.0 0 

167.6 

HOLE NO.: RSB-19-611 

DEPTH: 43.5'-45' 

Sample Strain 
Size, Rate 
UD (inches/ 

<inches) minute) 

2.88/1.38 0.001 

Figure 
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MUL TI-ST AGE CONSOLIDATED UNDRAINED W IPORE PRESSURE MEASUREMENTS: 

RB&G 
ENGINEERING 

INC. 
Provo. Utah 

EFFECTIVE STRESS F~LURE ENVELOPE 
Test Sample Data Degree Confining No. Dry Moisture of 
or Saturation Pressure 

Density Content 
Symbol (pcf) (X) (X) 

• 94.8 29.7 -100 

• 94.8 29.7 -100 

..&. 94.8 29.7 -100 

TRIAXIAL SHEAR TEST 
Pro ject: Legacy Parkway - Structure F-668 

(Glover's Lane Over Legacy Parkway) 
Davis County, Utah 

(psi) 

11.2 

18.5 

30.2 

Maximum 
Strength Values 

at Failure 
Deviator Friction 
Stress Cohesion 

Angle. 
(psi) (degrees) 

(c/psi) 

38.3 

84.9 38.3 0 

137.9 

HOLE NO.: RSB-19-611 

DEPTH: 43.5'-45' 

Sample Strain 
Size, Rate 
UD (inchesl 

(inches) minute) 

2.88/1.38 0.001 

Figure 
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Figure No. Boring No. RSB-19-611 

Surface Elev. Depth Interval 23.51-251 

Moisture Content 33.4 X Dry Unit wt. 88.8 Ibs./fP 

LL 37 /. PL 22 /. PI 15 /. 
.40 

Project: Legacy Parkway - Structure F-688 
(Glover's Lane Over Legacy Parkway) 
Davis County. Utah 
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Table 1 
Page 2 of2 

SUMMARY OF TEST DATA 

PROJECT 
LOCATION 

Legacy Parkway Structure C-947 PROJECT NO. 
FEATURE 

200601-119 
Foundations (Glover's Lane Pedestrian Bridge over 1-15 / UPRR) 

DEPTH STANDARD IN-PLACE A TTERBERG LIMITS MECHANICAL ANALYSIS UNIFIED 

BELOW PENETRA TION UNCONFINED SOIL 
HOLE COMPRESSIVE CLASSIFICATION 
NO. GROUND BLOWS DRY STRENGTH SYSTEM I SURFACE PER LIQUID PLASTIC PLASTICITY PERCENT 

(It) FOOT UNIT MOISTURE (psfl LIMIT LIMIT INDEX PERCENT PERCENT 
SILT (AASHTO 

WEIGHT (%1 (%1 (%1 (%1 GRAVel SAND 
& CLAY 

Classificationl 
(pen 

RSB-19-613 5-7.0 2 34 36 18 18 7 35 58 CL I A-6(8) I (UDOT U1) 

7-9.5 Shelby 99 28 30 18 12 1 33 66 CL I A-6(6) 

12.5-14.5 4 36 NP 0 45 55 ML I A-4(0) 

15-17 6 35 NP 1 43 56 ML I A-4(0) 

17-19 0 38 33 20 13 0 5 95 CLI A-6(12) 

25-27 18 29 NP 0 88 12 SM I A-2-4(0) 

30-32.5 Shelby 89 32 725 34 20 14 0 6 94 CLI A-6(13) 

40-42.5 Shelby 100 32 34 20 14 0 4 96 CL I A-6(14) 

55-57.5 Shelby 93 30 1514 32 20 12 0 10 90 CL I A-6(11) 

65-67 11 27 NP 0 69 31 SM I A-2-4(0) 

75-77 7 28 37 23 14 0 46 54 CL I A-6(5) 

85-87 12 32 44 22 22 0 5 95 CL I A-7-6(23) 

90-92 12 33 26 20 6 2 55 43 SC-SM I A-4(0) 

97-99 8 32 NP 0 96 4 SP I A-1-b(0) 

105-107 27 21 NP 1 61 38 SM I A-4(0) 

115-117 27 13 NP 5 66 29 SM I A-2-4(0) 

125-127 78 NP 12 71 17 SM I A-1-b(0) 

RSB-16-614 6-7.5 5 24.5 42 19 23 9 34 57 CL I A-7-6(10) 

15-16.5 6 34.0 NP 0 42 58 ML I A-4(0) 

25-26.5 Shelby 85.5 36.1 1280 40 22 18 0 6 94 CLI A-6(18) 

35-36.5 Shelby 32.8 39 21 18 0 5 95 CLI A-6(18) 

55-56.5 Shelby 87.2 34.3 3205 43 23 20 0 8 92 CL I A-7-6(20) 

60-61.5 18 22.6 NP 0 79 21 SM I A-2-4(0) 

69-70.5 13 25.2 NP 0 73 27 SM I A-2-4(0) 

75.5-77 19 10.6 NP 1 85 14 SM I A-1-b(0) 

86-87.5 5 25.9 NP 0 92 8 SP-SM I A-1-b(0) 

94-95.5 35 25.7 NP 5 50 45 SM I A-4(0) 

100.5-102 22 22.3 NP 7 56 37 SM I A-4(0) 

109-110.5 29 19.2 NP 24 52 24 SM I A-1/b(0) 

NP=Nonplastic 

RB&G ENGINEERING, INC. 
Provo, Utah 

H:\2006\\ 00_ LegacyPkwy Genera\\\\9 _ LegacyPkwy Blidge S \9\LabTesting\LabSummary.doc 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297 

Max. Shear 

c' = 274 psf 

'P' = 30.7 

tan 'P' = 0.59 

Max. Obliquity 

c' = 205 psf 

¢' = .32.6 

ta n 'P' = 0.64 
I 

,/ 
,/ 

I 

) 
~ , 

I 

4000 - ---- - ----- -~----- ---- - --~------- -----~ - ~---- - ----- 4-- ------ ---- 1- - - - - - - - - - - - -

2000 

o 2000 4000 

I I I 12000 , , 
, , , 
, , , 
, , , , , , , 

10000 - __ ___ ~_- ---- L --- - --: ------ I-
I : I , , , , , , , , , , , , 

BOOO -
__ ___ _ L _____ , ______ L _____ 

I-
, , I 
I , , , , I 
I ~ I , 

I 

6000 - - -- - ~- __ --_L ___ ---I----_- -
I ' I 
1 

I 
1 , I , 

1 
I , , I , 
I 

4000 - ' , 
~--- - -: ------------ -

, 
, ' , , ' , 

M +--i-----2000 - -
I ' , 
I ' I 
I 1 1 

I ' I 0- - - - - - -1- - - - - - ~ - - - - - - r - - - - - c-
I , , 

: I , 
I 

, 
I I 
I 

1 , 
-2000 

I 

~ ,'0 115 0 20 
VERTICAL STRAIN, % 

./ , / , , 
, 

+-

, 

I 
I , , 

--------- ~ ---------- -~----- ------~--- ----- - ---

Symbol 

Sample 

Test No. 

Depth 

6000 
p', pst 

No. 

Diameter, in 

Height, in 

0 Water Content, 
..... 

% 

'c Dry Density, pet -
Saturation, % 

Void Ratio 

.... Water Content, % 
0 
Q) Dry Density, pct .c 

(j) 

Q) Saturation* , % .... 
0 Void Ratio Qj 

CD 
Bock Press., psf 

Ver. Eff. Cons. Stress, 

Shear Strength, psf 

Strain at Failure, % 

Strain Rate, %/min 

B-Value 

psf 

Estimated Specific Gravity 

Liquid Limit 

Plastic Limit 

8000 

0 

Ul@9.5a 

1 

9.5' 

2.B4 

5.B9 

27.8 

99.08 

0.0 

- 1 

2B.3 

107.6 

0.0 

0 

5761 

997.8 

1012 

5 

0.015 

0.95 

0 

30 

18 

10000 12000 

!::,. [!J 

Ul@9.5a Ul@9.5a 

1 1 

9.5' 9.5' 

2.B4 2.B4 

5.89 5.B9 

27.8 27.8 

99.08 99.08 

0.0 0.0 

-1 -1 

29.1 27.B 

102.1 102.1 

0.0 0.0 

0 0 

5762 6544 

2·000 3997 

1740 3409 

5 14.9 

0.015 0.015 

0.95 0.95 

0 0 

30 30 

18 18 

Project: Glovers over Legacy ,-----, ,-----, ,-----, ,-----, 
1 , I , 1 , , , 

Location: Glovers Lone I , I , , I I , , , I I 1 , I , 
Project No.: SP-0067(5)0 

, I 1 I , , , I , I , 1 , 1 , , 

UPPI 
I I I I , I I I 

Boring No.: 19-613 
, I I , I , I I , , I I I , , , 
I , I I I I I , 

Sample Type: Shelby '--------' '--------' '--------' '---' 

Description: CL -ML 

Remarks: Multi Staged 

Phase calculations based on start of test. 
Tue, 30-MAY-2006 08:55:04 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297 
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W n 
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VERTICAL STRAIN, % 

Max. Shear Max. Obliquity 

c' = 274 psf c' = 205 psf 

¢' = 30.7 ¢' = 32.6 

tan ¢' = 0.59 tan ¢' = 0.64 

o 
~ 
0::: 

V! 
Vi 
w 
0::: 
t
V! 

4 

2 

I , 

r , 
- - - - - - ,. - - - - - - 1- - - - - - "1 - - - - ~-

, I , 

I~ ~ f ; ; -----::iJ 
, , I 

, , 
- - - - - L _ ___ _ _ 1_ - - - - _ ...... - - - -- - t- _____ _ 

O -r--,--r--,--r--.--r--.--+--.-~ 

o 5 10 15 20 25 
VERTICAL STRAIN, % 

------------ +-- --------- - ~ ------ --- -- -~ ------------~ ---------- - ----- --~- - ---
" , 

, , 
- - - - - - - - - - - - - 1- - - - - - - - - - - - - ~ - -

a 

:/ . '.....-
/ : , 

I 
It 

2000 4000 

--- -- - - -- ~ ------ -- - - ~-+----------- - ~ - - --- ---- ---

6000 
p ', psf 

I I 

8000 10000 12000 

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File 

U1@9.5a 1 9.5' M. Graham 17 May 06 D. Sjoblom Ul-9.5A.dat 

U1@9.5a 1 9.5' M. Graham 17 May 06 D. Sjoblom Ul-9.SB.dat 

U1@9.Sa 1 9.5' M. Graham 17 May 06 D. Sjoblom U 1 -9.SBC.dat 

Location: Glovers Lone Project: Glovers over Legacy Project No.: SP-0067(5)0 

,"WL Boring No.: 19-613 Sample Type: Shelby 

Description: CL-ML 

Remarks: Multi Staged 

Tue, 30-MAY-2006 08:55:05 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297 

, , 
a. 2000 

u.i 
-- - ---- ---- -t------- ---- -~-- - ----- -- --~----- - ------4-- ---------- - - -----------

a:: 
~ 
ff) 
ff) 
I.LJ 
a:: 
0.. 
ff) 
ff) 
I.LJ 
U 1000 x 
I.LJ 

-III 10000 0. 

vi 
ff) 
I.LJ 
a:: 
l-
ff) 

a:: 
0 
~ ;:;: 

5000 I.LJ 
a 

o 

o 

Sample No. 

U1@9.So 

U1@9.Sa 

U1@9.So 

, , 

, I I 

-----------~------- - -----~-- --- -- ----- ~ ------------.--------- - -- 4- -- - ------- -I I 

5 10 15 
VERTICAL STRAIN, % 

20 

I 

I I 

25 30 

------------ t -- --- - - -----T- ---- --- ----~ -- ----------~-- -------- -- 1----- - -------
, I , 
I 

~_~----;----!f:'!I 

I 

- -- ------~---- - - ------ ~------------~ - -----------.------ - -- - -- "-------- ----

5 10 

Test No. Depth Tested By 

1 9 .S' M. Graham 

1 9.S' M. Graham 

1 9 .5' M. Graham 

15 
VERTICAL STRAIN, % 

Test Dote Checked By 

17 May 06 D. Sjoblom 

17 May 06 D. Sjoblom 

17 May 06 D. Sjoblom 

Location: Glovers Lone 

20 25 

Check Dote Test File 

U1-9.SA.dot 

U 1-9.SB.dat 

U1-9.SBC.dot 

30 

'li!!ID. 
Project: Glovers over Legacy Project No. : SP-0067(S)0 

Boring No.: 19-613 Sample Type: Shelby 

Description: CL-ML 

Remarks: Multi Staged 

Tue, 30-MAY-2006 08:55:06 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297 
6000 --i---J--'-L...L-.L-~ I , I I I , I I , I ' I I I I I , I I 

Max. Shear 

c = 110 psf 

¢ = 26.5 

tan if; = 0 .50 

Max. Ob liquity 

c = 177 psf 

if> 0= 24-.3 

ton ¢ = 0.45 

, 
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6000 

a 20 
VERTICAL STRAIN, % 

Project: Glovers over Legacy 

Location: Glovers Lane 

Project No.: SP-0067(5)0 

1 

----- -- -- -- _ ~---- ----_-- - J 

Symbol 

6000 
p. psf 

Sample No. 

Test No. 

Depth 

Diameter, In 

Height, in 

(5 Water Content, % 

E Dry Density, pef 

Saturation, % 

Void Ratio 

I I 

8000 10000 

Ul@9.5a Ul@9 .5a Ul@9.5a 

1 1 1 

9.5' 9.5' 9.5' 

2.B4 2.B4 2.B4 

5.B9 5.89 5.89 

27.8 27.8 27.8 

99.08 99 .08 99.08 

0.0 0.0 0.0 

- 1 - 1 - 1 

12000 

Water Content, % 28.3 29.1 27.8 
a ~----------~------~------~------_+------~--------
.:g Dry Density, pct 107 .6 102.1 102.1 
V) 

OJ Saturation*, % 0 .0 0.0 0 .0 
~ ~--------------------~------~~------~--------r_------~ 
2 Void Ratio 0 0 0 
~ ~B-----P-------t------~--5-7-6-1 -1--5-7-6-2--4--6-5-4-4--+-------4 

ack ress ., ps 

Ver. Elf. Cons. Stress, pst 997.8 2000 3997 

Shear Strength, pst 1012 1740 3409 

Strain at Failure, % 5 5 14.9 

Strain Rate, %/min 0.015 0.015 0 .015 

B-Value 0 .95 0.95 0 .95 

Estimated Specific Gravity 000 

Liquid Limit 30 30 30 

Plastic Limit 18 18 18 

.---------. .---------. ~ .--, , , , , I , , , 
I , , , , , , , , , , , , , , I 
I , , I , , , , 
I , , , , , , I 

I ~ Boring No.: 19-613 
!-I~-=- f----'--------j 

Sample Type: Shelby 

, , 
I , , , , , 
~ 

, , , , , , 
I , I , , , , , , , , I 
I , 1 I , I 
~ l....-..-I ~ 

Description: CL -ML 

Remarks: Multi Staged 

Phase calculations based on start of test. 
Tue. 30-MAY-2006 09:00:09 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by MSHTO T297 
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Sample No. Test No. Depth Tested By 

U1@9.5a 1 9.5' M. Graham 

U1@9.5a 1 9.5' M. Graham 

U1@9.5a 1 9.5' M. Graham 

6000 

p, psf 

Test Date 

17 May 06 

17 May 06 

17 May 06 

Checked By 

D. Sjoblom 

D. Sjoblom 

D. Sjoblom 

Location: Glovers Lone 

8000 10000 12000 

Check Date Test File 

Ul-9.5A.dat 

Ul-9.5B.dat 

Ul-9.5BC.dat 

Project No.: SP-0067(5)0 

U£JOI 
Project: Glovers over Legacy 

Boring No.: 19-613 Samp le Type: Shelby 
'- ~~ 

Description: CL-ML 

Remarks: Multi Staged 

fue, 30-MAY-2006 09:00:11 
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S 10 1S 
VERTICAL STRAIN, % 

20 2S 30 

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File 

U1@9.Sa 1 9.S' M. Graham 17 May 06 D. Sjoblom U1-9.SA.dat 

U1@9.Sa 1 9.S' M. Graham 17 May 06 D. Sjoblom U1-9.5B.dat 

U1@9.So 1 9.S' M. Graham 17 May 06 D. Sjoblom U1-9.SBC.dat 

Location: Glovers Lane Project: Glovers over Legacy Project No.: SP-0067(S)0 

'IidPL Boring No.: 19-613 Sample Type: Shelby 

Description: CL -ML 

Remarks: Multi Staged 

Tue, 30-MAY-2006 09:00: 12 



CONSOLIDATED UNDRAINED TRIAXIAL TEST by MSHTO T297 

Max. Shear Max. Obliquity 

c' = 89.7 pst c' = -23 pst 
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Project: Glovers over Legacy 

Location: Glovers Lane 

Project No.: SP-0067(5)0 

UiJOI Boring No.: 19-613 -- Sample Type: Shelby 

Description: CL-ML 

Remarks: Multi Staged 

Symbol 

Sample 

Test No. 

Depth 

15000 

p', psf 

No. 

Diameter, In 

Height. in 
- Water Content, 0 
:;:; 

% 

c Dry Density, pef -

Saturation. % 

Void Ratio 

0 
Water Content, % 

Q) Dry Density, pef .c 
If) 

Q) Saturation*. % 
l.... 

0 Void Ratio Qj 
m 

Back Press. , psf 

Ver. Eff. Cons. Stress, 

Shear Strength, psf 

Strain at Failure, % 

Strain Rate, %/min 

B-Value 

20000 

C) 

Ul@42.5a 

10 

42.5' 

2 .806 

5.907 

32.3 

100.5 

0 .0 

- 1 

32.9 

103.9 

0.0 

0 

8352 

psf 1999 

1580 

5 

0.015 

0 .95 

Estimated Specific Gravity 0 

Liquid Limit 34 

Plastic Limit 20 

,------, 
I I 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297 
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Sample No. Test No. Depth Tested By Test Date Checked By Check Dote Test File 

U1@42.5a 1 a 42 .5 ' M. Graham 23 May 06 D. Sjoblom Ul-42.5A.dat 

Ul@42.5a 1 b 42.5' M. Graham 23 May 06 D. Sjoblom U 1 -42 .5B.dat 

Ul@42.5a lc 42 .5' M. Graham 23 May 06 D. Sjoblom U 1 -42.5C.dat 

Location : Glovers Lone Project: Glovers over Legacy Project No.: SP-0067(5)O 

,'11tJlL Boring No.: 19-613 Sample Type: Shelby 

Description: CL-ML 

Remarks: Multi Staged 

Wed, .31-MAY-2006 07:59:02 
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Project: Glovers over Legacy 

Location: Glovers Lane 

Project No.: SP-0067(5)0 

"E!lL Boring No.: 19-613 

Sample Type: Shelby 
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Remarks: Multi Staged 
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Project: Glovers over Legacy Location: Glovers Lane Project No.: SP-0067(5)0 
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Description: CL-ML 
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Wed, 31-MAY-2006 08:00:21 
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Project: Glovers over Legacy Project No.: SP-0067(5)0 

,'IWL Boring No.: 19-613 Sample Type: Shelby 

Description: CL-ML 

Remarks: Multi Staged 

Wed, 31-MAY-2006 08:00:23 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Sample No.: U1-9.S Test Date: 17May 06 Depth: 9.5' 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(S)0 
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50~----~-+-+-+~44+I----~~~~-++++r-I---+--+-4-+4-HHrtT----~--~~-+++~ 

100 1000 10000 100000 le+006 

VERTICAL STRESS, psf 

Before Test After Test 

Overburden Pressure: 0 psf Water Content, % 28.20 19.42 

Preconsolidation Pressure: 0 psf Dry Unit Weight, pet 91.4 118.2 

Compression Index: 3.8195ge-313 Saturation, % 80.76 100.00 

Diameter: 2.416 in I Height: 1.027 in Void Ratio 1.05 0.58 

LL: 30 I PL: 18 I PI: 12 I GS: 3.00 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(S)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Sample No.: U1-9.5 Test Date: 17May 06 Depth: 9.5' 

(IilPL Test No.: 1 Sample Type: Shelby Elevation: - --

Description: CL-ML 

Remarks: MSHTO T -216 

Fri, 26-MAY-2006 09:44:33 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Volume Step: of 15 

Stress: 100. psf 
I I I -0.0 -t~~~~-"==-=-~~I·~-·=·=-~~·tl-=-·~·~ji,-,_-,,,+,~-4I-4,-+,11-1~------+----4---+--~t-b1-++--------+----t--4--+-+-11-+111-b-------+----+---~1--b~1-+,-bt-

: : : :'-~_~~,: I I : : : : : 

I I I I I I'~~ I I I I I I I 
I I I I I I I I I ...... I I I I I I I I I I I I I I 

0.2 -------:---~-~-~-:-f~~_i--~'.~-f---:--7-~ -~} L _____ --~-- -:- -:-:-:- -----:---t--t--:-~~~- r--
I I II ~I I I I I I I I I I 

I I I \1 f I I I I I 
I I I I I I 

I I I I I 1\ I I I I I 
I I I I I I I I 1\ I I I I I I I I I I I I I I I I 

0.4 - - - - - - I- - - -; - -1- -1- -t -1- - - - - - - - -1-'''' - t- - -; - -t - t- of '""1 -t "1 - - - - - -t - - -1- - "+ - 't -1- t" + 1" +- - - - - - r - - -t - - I- - I- ""1 - - r- t- l-
I I I I I I ~ I I I I I I t I I I I I I I I I I I I I I 

, I I I 

0.6 -------:---~-~-~- .! 
I 

',I 1 I I I I I I I I I t I 
I 'r., I I I I 111 I I I I I I I I I I I I I 

I tt'J.,1 I I I I I I I I I I I I I I I I I I I 

----_l ___ : __ l'~t:·~-=~~~-.~l.~ __ --~ -_ ~ __ : __ :_1_:_:_:_:_ - -- - -:- - - ~ - -:--:- -,,'-,,' l-
I I I I I I I I Y ..... -.. $., r I I I I I I I 1 I I t I 

I 1 1 I t ... ~lh __ ~ lit I I 1 lit lit 
1 til Y ------$ .... -I1-::I. ... _l I. I I I I I I 1 I I 
1 I II I Y qr--m'$-iD--E!Hl..._-I-T .. ~ I I 1 1 1 

, I It,ll I i '( ~ -e"9-~~. I 1 I 
1 I I I 1 I' 1 I 1 I I I I I I I I I ...... Y'-f:9-i']. 1 I I 

0.8 - - - - - - ~ - - ~ - -:- -:- ~ -:- -:-:- - - - - -:- - - ~ - ~- ~ - ~ ~ ~ ~ ~ - - - - - ~ - - -:- - ~ - ~ -:- ~ i ~ '- - - - - - ~ - - i - - ~'~~.-:- ~ ~-
) I J J ) J ) ) ) ) I J I ) I, ) I J! ) ! J J J! ,J J ;., J J 

I I I I II I I I I I I I I I 1 I I I III I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I 

I 1 I I I I I I I I I I I I I I I I I I I I I I I I til I 

1 .0 - - - - - - ~ - - - ~ - ~ - ~ - ~ ~ ~ ~ ~ - - - - - ~ - - -:- - + - ~ -:- ~ } ~ ~ - - - - - ~ - - ~ - - ~ -:- ~ -:-:-:- - - - - -:- - -+ - -: - ~ - ~ ~ -: - -
ttl I I I I I til I I I 1 I I I 1 I, 

I I I I I I I I I I I I I I 
I I I I 1 1 I I I I I I II 

I I I I I I I I I 1 I I I I I 
I I I I I , I I I 1 I I I I 1 I 

1.2~----~--+_~~~_t1~1----~---+~~-+1-+-b+1----~---r~-+-r1-t~+-1----+-~--+-~-r~~ 

0.01 0.1 1 10 100 
TIME, min 

250~----4_--~+_t_4_r~~--~--_r_+_+~~H_----4_--~+_t_4_r~~--~--_r_+_r~~H_ 

200 

150 

100 

50 

0 

I I 
I I 
I I 
I I 

I I I 
I I I 
I I I 
I I I 

I 111 
I I 
I I 

I I I 1 

I I I 
I I 
I I 

I I I 
I I I I 1 II I I I I I I I I I I I I I I I 1 , I I 

______ , ___ L _ J _ .J __ 1 .J 1 _____ 1 ___ 1 __ 1 _ L _1_ L 1 L _ _ _ _ _ _ _ J _ _ _,_ J _1_1_1_ _ ____ , ___ 1 __ 1 __ I _ L J -'_ 
I I I I I ,I til I 1 I til I I I I 

I I I I It 
J I I I I I 

I I I I I I I I 
I I I I 1 I I I 

I I I I I I I I I I 

I I I 
I I I 

I I 

-----~--1----~1---------~---~-~-1-~1~11-----1---~-1-~-1-~++~-----~--1--~-~1--~~ 

I I I I I I I I 1 I I I I I I 
I I I I I I I I 1 I 

I ------,---
I 

I 

I -, 
I 

I I 1 I I I 1 I I I 
I 1 III I , I I I 

I I 1 I r I I I I I I I I I r I I I I I I .I, 
I 1 I I , I I I I I 1 I 1 I I I I I ". I I t 1 ,IV. _1_ 

- - - - -"I - - -1- -"I - .. -1- r"l r I - - - - -.- - - I - -{5- -f.!;-.. ~-I~&.§I-~?:j·:2t-:-6-=":""-~1(;):~(=:k.--lfj.r.}f~;-::;(:>'" i 
: '.".-': r::,. I _~l : ~()~ :.~ .(:.,. t· .;~ .. I I :'~: :~: : I I I I 

1 / I I I I I I I I I I I 

I I 1/ 1 I I I I I I I I I I I I I 1 

- - - - - ~ - - ~ - - 1- _:_ ~ _: _:_ :_1 ___ - ~.!-: - - - ~ - -: - ~ - ~ ~ ~ j ~ - - - - - ~ - - -:- - ~ - ~ -:- ~ ! ~ ~ _____ ~ - - ~ - - ~ _ ~ ~ -1- ~ ~ 
I I I I I I I I I /' I I I I I I I 1 1 I 1 I 1 I I I 1 1 I I 

I I , I I I ,/ I I II I I I 

: : : :: ~:. : : 1 : : I : 
1 1 I .~jJ"·1 I I I I I I I 1 I I 1 

I I I I I cA I I I I I I I I I I I I I I I I I I I I 1 I 

-----};-~:.r~,~~~10~·-;·i:i-----;---:--i-~-:-~ r -----r---I-- -'-i-:-:-:- -----'---r--'-i- i-:-
e·-· 1 I I I I I I I I I 1 I I I I I I I I 

I I I I I I I I I I I I 
I I I I I I I I I I I I 

I I I I I I I I I I I I I 

-50_r----+_~--r_t_+1_t1-b----~--~+_t_+~_++----_r--+_+_+_+_HHrl----_r--+_~~_rrH_ 

0.01 0.1 10 100 
TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-9.5 Test Date: 17May 06 Depth: 9.5' Sample No.: 

ltePL Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T -216 

Fri. 26-MAY-2006 09:44:34 
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:ONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 2 of 15 

Stress: 200, psf 

-" .. :{r) .. ~ .-t-.~.a : : : : : I : : : : : 

I I I I 11"'& I I I I I I I I I I I I 
I I I , I I I I 1 " I I 1 I I I I I J I I I I I I I t I I I I 
I I I I I I I I I ''c!J I I I I I I I J I I I I I I I I I I I I I I I 

______ 1 ___ L _ J _ j _ L .1 J J ..1 ____ ~.l ___ 1 __ 1. _ L _1_ L L L L _____ L __ .J __ L _,_ ..! _1_1_ 1_ _ ____ 1_ _ _ _ _1 __ 1_ L J -,_I 
I I I I I I I I "'{ I I I I I I I I I I I I I I I I I I I I I 
I I I I I I 1"', I I I I I I I I t I I I I I I I 

I I I I I ....... I I I I t I I I I I 
IIIII (:':r-.1..4' 1 111111 III IIII 

I J I I I I 1 I I 1 I -.J"'~" .l I I I I I t I I I I I I I I I I I t I I 
I I I I I I I I til I ··ip···;. .. ~.t@!._1 I I I I I I I I I I 1 I I I I I 

- - - - - t- - - '1 - -1- - - -+ -1-1- - - - - - - -1- - - t- - -J - -t - r -t "i =rqi--._.':- - - - -t - - -1- - -t - T -1- r + 1" t- - - - - - I"" - - -t - - r- - t- "1 -
I I I ..... -(lj. •. - ... (!). __ . I I I I I I I I I I I 

, 
------1---

, 
.!. , 

, 
, , 

- - - - - "I - - -,- - "I -
, -,-

I "'-~f.V-.... -4t- I I I I I I r I 

: : ··~·-t~~.~ I :: 

I I I I I 1 1 I t·-B-"0-.e-Q).t9~ 1 1 I I 

- - -- - ~ - - ~ - -:- -:- ~ -:-:-:-:- - -- - -:- - -,·~~-€*~·h-:-
, I I I I I I I I I 1 I I 

I I II I I I 
1 1,1 I I , , 

, , 
_____ I- - - -I - - ,- - - "" -1- -'-1- - - - - -1- - - l- - -1- --I - I- -I. -I -I -I - - - - - -I. - - - - - .... - + -1- I- +- + "- - - - - - I- - - --I - - I- - I-- --I -1- I- l-

I 1 I I I t I 'I I I' I I 1 I I 
I I I 1 1 I I 1 II 

'I 1 I I I I I ,I II 
I 1 I t I I I I " 1 I I 

I I 1 11 1 I [ I [ 1 I 1 I I I 

[ I' 1 I I I' I I [I I [ I I I I 1 I I [ I' I 11 
------,--- --,- -rl11i-----l---'--T-r-l-r r -----r-- --r-'-l-'--'-I------I---r--'--'- 1-,-, 

I' ,I I [ I I 1 I III 
I I I [ [ I 1 I I I [ 
, I I I [ 1 I I I I 1 

I , I I I , 1 I, I I r I 
I I I I I , , I I I I , , , 

2.0~----+-~~r4_r+++r----~~r_r_r+~~-----r--r_+-r+~~----_r--+_+_~_HrH_ 

0.01 0.1 10 100 

1.0 

1.2 

1.4 

1.6 

1.8 

TIME, min 

, , , . , , 
- - ~ - - - - - - - - - -'- - - - - - - - - - - - - '- - - - - - - - - - - - -

, , 
____________ l ____________ J ___________ _ , , , , 

, 

- - - -"-"'-'.;<~,::;,;~ - - ~ - - - - - - - - - - - - f ------------: ------------~ -------------:- ------------
(.~; :::.) _____________ ,' _____________ l.,I~: ~"(~ .. ~)_(:~'.:: 9'~7"_ ~'8_," _(i} .. ,;: .. ,. .. (1;.... _.::"._._ ... _ .. "_ .• '.;_' ' , ..... ,.... .." ,~ 'r' -:- T~- - - - - - - - - - l' - - - - - - - - - - - -

, " 

, 
_ - - - - - - - - - - -.j.... - - - - - - - - - - - - + - - - - - - - - - - - - -I - - - - - - - - - - - - -1- - - - - - - - - - - - -1- - - - - - - - - - - --, , 

, , , , 
- - - - - - - - - - - - -1- - - - - - - - - - - - - 1- - - - - - - - - - - - - r - - - - - - - - - - - -

o 2 4 6 
SQUARE ROOT of TIME, min 

Pro ject: Glovers over Legacy Locotion: Legacy Parkway 

Boring No.: 19-613 Tested By: M. Graham 

Sample No.: Ul-9.5 Test Date: 17May 06 

8 

, , 
------------1------------

10 

Project No.: SP-0067(5)0 

Checked By: D. Sjoblom 

Depth: 9.5' 

12 

'f!2PL Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: MSHTO T -216 

Fri, 26-MAY-2006 09:44:34 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 3 of 15 

Stress: 400. psf 

I I I I I 
I I I I I 

I I I I I I I I I I 

I I I I r I I I I I I I I I I I I I 

-~===~:~·~·~('r~~L-~~kH4L-----~---:--~-~-:- ~ ~-----~--~-- -:--:- -----,--- --:--:-~~-:-
I 11111'" I I I II 

I IIIII ~1 III 
I I I I I ,I I I I 

I I I I I I I I I '" I I I I I I I I I I I I I I I I I 
I I I I I I I I I I "'\, I I I I I I I I I I I I I I I I I 

- - - - - t- - - ; - - - -1- -t -1- - - - - - - - -1- -(l)::" .. :t .. p:; -J - -t - r -t ""1 -t"1 - - - - - -t - - -1- - -t - T -1- r + T t- - - - - - r - - --j - - r - t-""1 - - r- t-
I I I I I I '.r··_I._ .... ~ I I 111 I I I r I I I I I I I I I I 

: : I I ···-I'·-·1(9+-.-L~ .......... . (1'J-.. "$ I I I I I I I I: I : I 

I I I : I : : : : : '~f' ". -.ct-···~-~··i+-$.~~.. ~ I I I I 
II IIIII I 11111(9-0-0e('~-0-«,{)-0@-~ 

I I I I I I t I I I I I I I I I I I I I I I I I I I _,_ - - --- -,- - - - - -II - -- - -- - - -,- --- f -,- r i" r j" - - - - -,- - - - - -,- -,-1-,--,-,- - - - - -,- - -,- -,- -,- j" 

I I I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I III 

I 1 I I I I I I I I I I I I I I I 
- - - - -I- - - -f - -1- - - ..j. -1- -1-1- - - - - - - - - ..... - -1- -I - I- ...j. ~ -I -f - - - - - ...j. - - -1- - -+ - + -1- I- +- + .... - - - - - I- - - -I - - I- -I- -I -1- I-- I--

I I I I 1 I I 1 I 1 II I I I I I I I I 1 I I I 
I 1 1 I I I 1 II 1 I I I I I 

I I I I II 1 1 II III 
I 1 I I 1 I II 1 I 
1 I t I I I I I II I I 

I 1 I I I I I I I I I I I I I I I I 1 I I I I I I I I I -----,---,-,- -,'11,----- ---,-- -r-,-, rr-----,--,--,-'-,-,--,-,------'---r--'--'- 1-,-, 
I I II 

, " 
1 III 

I III I 
I III I 

, , , , , , 
, , 
, , 

, , , , , , , , , , , , , 

, , , , 
, , 
, , 

, , , , , 

, , , , , , , , , , , 
4.0~----~--+-~~~~H-----~--+-~~+4-H~----~--~~+-~~+-----+---~+-~~++~ 

0.01 0.1 10 100 
TIME, min 

, 
1.S 

, 
_______ _ _ _ _ _ 1. ___________ _ '~" ' , 

- ~,_ - - - - - - - - - _1- ____________ 1 ____________ _ 
". I I 
'1; I • 

2.0 \ - - t!.:-- - - - - - - - - ..... - - - - - - - - - - - - -t - - - - - - - - - - - - -I - - - - - - - - - - - - ..... - - - - - - - - - - - - -1- - - - - - - - - - - - -
...... ;-.; t • I 1 I 

2.S 

' .... "''')·-<.',.G.-e:, •... ,~,.,,'.-.(- (';~)("(,) .. <:' ,'r .1, ' 
I r 'C··.:)" eo G·"().!~~, Ei 01' 0 .() G !::t; I 

I I I I 
--------------------------~------------r------------T------------,------------

3.0 ------------~------------~------------~------------~------------~-------------, , 

3.S 
I • I 1 

- - - - - - - - - - - - -1- - - - - - - - - - - - -.- - - - - - - - - - - - - r - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - -

o 2 4 6 8 10 12 
SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(S)0 

Baring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-9.S Test Date: Sample No.: 17May 06 Depth: 9.S' 

LIl!PL Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T -216 

Fri, 26-MAY-2006 09:44:35 

NODI 



CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 4 of 15 

Stress: 800. psf 

2.0~----~--+-~~~~H-----~--+-~1-+1~1-----1---+-1-+-r+~+-----+---~+-~~++~ 

2.S 

3.0 

I I I I I 
I I I I I 
I I I I I 

, I , , , , , 
I, 

I I I I I I I I I 1 I I I I I I I 

~ ~~=r--:.'~L::~~::~·i-·~d ~ ~ -----~ ---:- -~ - ~ -----~ --~ -- -'- ~ -:- -'- -----:- --} --:- -:- ~ ~ -:-
: I I I I :~:~ I I : : I ':: 

I I I G.!.. I I I I 
I I I •••• I I I I I J t I I I I I I I I I I 11 
I I I '., •. I I I I I I I I I t I I I I I I I I I 

- - - - - t- - - "1 - - - - - -t - - -1- - - - ~-I- - - t- - ""1- -; - r -t ""1 --1"1 - - - - - -t - - -1- - "+ - T -1- r- + .,.. t- - - - - - r - - --t - - 1- t- "i - - t- t-

t I '" I I I I I '" I I I I I I I r I I I I 
I "t'9 I I I I I 1 I I I I I I I I 

·'Y-(9·'-.L I I I I I I I 
I I I , ..... (j).._.J I I I I I I I I 

z 
<{ 3.S 
0::: 

~- ----f ---:- -+ - ~ -:·=rn~=-=~-~+~~t--q,.~~j,:-~~:-:-:----- -:-- -~ --:- -:- ~ -:-: 
I I I I I I I I ~#··$-·0~j-~~........l _ I I I I I 

I ------,---

l-
V) 

~ 

z 
<{ 
0::: 
l-
V) 

IIII I I I IIII i~-'--tHi'eED-·-~ II 
I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I 

I I I I I I I I I I I J I I I 

4.0 ___ __ I- __ -1_ -1 __ -"", -1-1- _1 __ - ---- - - +- - -1- -I-I-"", --1-1-1- - - - - .... - - -1- - .... - + -1-1-+ + +- - - - - -I- - - --1- -\--1- -1-1-1-1-
I I I I I I I I I I I I I I I I I I 1 

I I 1 1 , J , I 1 II 
1 I 1 1 I I I' 
I' 1 I III • I 

1 • 1 1 1 I II I 1 I' I 1 J I I 
1 1 I J 1 1 1 1 I II 1 I 1 I 1 1 I I 1 I • 1 1 I I 

------1--- -,- -rl' ,----- ---1-- -r-I-rrr -----r--I--r-'-'-I-I-I- -----I---r--.-i- '-'1 4.S 
1 1 1 • I II 1 1 1 I 1 I. I 
I 1 1 I till I I 1 I 
• 1 I I I I • 1 I I I. 

I I 1 I I I I I I I 
I I 1 I I .1. I I 

S.O~----+-~--~-r+++r----~~r-r-r+~++-----r--r-+-~-H~-----r--+-+-~-rHH-

0.01 0.1 10 100 

2.5 

3.0 

3.5 

4.0 

4.5 

TIME, min 

, 

\- ----------i- ------------i- ------------
, 

____________ L ____________ l ___________ _ , , 
, I I 
!,~ 

_jL _________ ~------------~------------~------------~-- _______________________ _ , 
,D 

'31 
'" 
\.""190~l' 1 1 1 I 

- - - - - -::..OfL~r .. ~C~C;:5 ';,0}Z") - ~j - ,~ -,t ------------: ------------: ------------
1 ··~0 S .() ·f:,." ~~~ J {:f 0, to': ,;'. (j .:~~.:) I 

, 
, 

___ - __ - __ - - - .J- - - - - - - - - - - - - + - - - - - - - - - - - - -I - - - - - - - - - - - - -1- - - - - - - - - - - - -1- - - - - - - - - - - - -, , 

, 
, , , 

- - - - - - - - - - - - -1- - - - - - - - - - - - - 1- - - - - - - - - - - - - r - - - - - - - - - - - -

o 2 4 6 
SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway 

Boring No.: 19-613 Tested By: M. Graham 

Ul-9.S Test Date: 17May 06 
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10 

Project No.: SP-0067(5)0 

Checked By: D. Sjoblom 

Depth: 9.S' 

12 

Sample No.: t,wL Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T -216 

Fri, 26-MAY-2006 09:44:36 

NOD! 



CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 5 of 15 

Stress: 1600. psf 

3.5~----~--r-+-~-r~r-I--~---r-+-+~~rr-I--~---r-+-+~~rr-I--~---r-+-+~rr~ 
I I I I I I I I 1 I 

;7;t .. -..... ~~ .. ~ ... " ... ~".0l I : I::: I: :: : : 
,-"rR.. I I I I I I I I I I I I I 

I I I I 1-......1 I I I I I I I r I I I I I I I I I I I 

4.0 -------:---~-~-~-:-~~{-----f---:--~- -:- L L _____ --~--:--:- -:-:-'-:------:--- --:--:-~~~- r-
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

U1-9.5 Test Date: 17May 06 Depth: 9.5' Sample No.: 

'li29L Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T -216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 6 of 15 

Stress: 3200. psf 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-61.3 Tested By: M. Graham Checked By: D. Sjoblom 

U1-9.5 Test Date: 17May 06 Depth: 9.5' 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 7 of 15 

Stress: 6400. psf 
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Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 
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t.lwL Test No.: 1 Sample Type: Shelby Elevation: - --

Description: CL-ML 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 8 of 15 

Stress: 12800 psf 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 9 of 15 

Stress: 25600 psf 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(S)0 

Boring No.: 19-61.3 Tested By: M. Graham Checked By: D. Sjoblom 
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Description: CL-ML 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 10 of 15 

Stress: 51200 psf 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 
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Remarks: MSHTO T -216 

Fri, 26-MAY-2006 09:44:41 

NODI 



22 

24 -

26 -

~ 

z 28 -« 
0::: 
I-
(f) 

.30 -

I 

CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 11 of 15 

Stress: 1.024e+005 psf 
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Description: CL-ML 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 12 of 15 

Stress: 25600 psf 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-61.3 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-9.5 Test Date: 17May 06 Depth: 9.5' Sample No.: 

'l!:!PL Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: MSHTO T -216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 13 of 15 

Stress: 6400. psf 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(S)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Sample No.: U1-9.S Test Date: 17May 06 Depth: 9.S' 

lli2PL Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: MSHTO T -216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 14 of 15 

Stress: 1600. psf 
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Test Date: Depth: 9.5' 
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II!29L Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 15 of 15 
Stress: 400. psf 
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Diameter: 2.416 in Height: 1.009 in Void Ratio 1.19 0.68 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Sample No.: U1-32.5 Test Date: 16 May 06 Depth: 32.5' 

lte91f.Q Test No.: 1 Sample Type: Shelby Elevation: - --

Description: CL-ML 

Remarks: AASHTO T - 216 
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CONSOLIDATION TEST DATA 
TIME CURVES 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 3 of 15 

Stress: 400. psf 
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U1-32.5 Test Date: 16 May 06 Depth: 32.5' 

12 

Sample No.: 

'l!2P-lr.n Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T -216 

Fri, 26-MAY-2006 10:33:22 



~ 

z 
« 
0::: 
f-
(/) 

~ 

z « 
0::: 
f-
(/) 

2.0 

2.S 

3.0 

3.S 

4.0 

4.S 

, , 

CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 4 of 15 

Stress: 800. psf 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 5 of 15 

Stress: 1600. psf 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Loed Step: 6 of 15 

Stress: 3200. psf 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 9 of 15 

Stress: 25600 psf 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 10 of 15 

Stress: 51200 psf 
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Sample No.: 16 May 06 

ll!!P1_ Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T -216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 11 of 15 

Stress: 1.024e+005 psf 
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CONSOLIDATION TEST DATA 
SUMMARY REPORT 
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I I I I 

o 
~ I 

J I I I I 
I 

I I I I I I I I I 

0:: 1.5-
o 

-----'----y--I- 1-1--'- - - - -, - - - - - i _.L -1- L T .1.. r - - - - -I- - -, -- 1- - - - - - - -., - - - L -, _.J. -I-.L T.J. t-

(5 
> 

u 
Cl.l 
(f) 

""N 
$.. .... 

1.0 -

100 

I I I I I I I I I I 
I 

I I I I I 
I 

I 
___ __ 1_ - - J. -

le+006 

10-7-r----_+---r~_,_+~hrllr-----r-~,-.-+-r+~'I------r--,--T-~rr+O+-I----.---+--r-r~~Hr 

100 1000 10000 100000 le+006 
VERTICAL STRESS, psf 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(S)0 
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CONSOLIDATION TEST DATA 
SUMMARY REPORT 
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Before Test After Test 

Overburden Pressure: 0 psf Water Content, % 36.06 23.03 

Preeonsolidation Pressure: 0 pst Dry Unit Weight, pet 85.83 113.9 

Compression Index: 3.8195ge-313 Saturation, % 88.03 100.00 

Diameter: 2.416 in Height: 1.017 in Void Ratio 1.29 0.73 

LL: 34 I PL: 20 PI: 14 I GS: 3.15 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Sample No.: Ul-42.5 Test Date: 23 May 06 Depth: 42.5' 

Test No.: 1 Sample Type: Shelby Elevation: - --

Description: CL -ML 

Remarks: MSHTO T - 21 6 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Volume Step: of 15 

Stress: 100. psf 

I I I ....... ",f).1 I I 

I I '1~1, .. 1 I 
I I I I r··,oa, I 

I I r I I I I \,... I J I I I I I I I 1 I I I' I I I I I I 

_____ ~ _____ ~ _ L ~ _L ~ L: ______ L __ ~ __ 1_ ~ _ L ~ ~ ~ .1 _____ + ___ : __ ~ _ ~ _: _ ~ ~ ~: ______ : ___ + __ : __ : _ L ~ _1_' 

I I I I I ~1.." ~ I I r 

I : I: I I 's .. ,.: : I 
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____ -1- __ j __ I __ ,_J..,_I_,....J _____ ., ___ 1 __ • -J..-I-l::~ •• ~.tfi- ____ L. __ , __ L _,_..L_,_I_,_' _____ -, ___ L_, _..I. -,_.LT.J. 
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I I ...• $.i. ····01""11- ~ 1. I I I 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(S)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 2 of 15 

Stress: 200. psf 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(S)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 
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l'eYL Test No.: 1 Sample Type: Shelby Elevation: ---
•• •• h Description: CL-ML 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 3 of 15 

Stress: 400. psf 

l:,f-l-,'-i) •• ',J I 
, , I",,),' , 

I I I I I l',"l' I I I I I I I I I I t I , I I I I I I I I 

I L I I I L I '-"'-.... I I I I L, ~ -', ~ -', _____ + ___ ', __ ~ _ L, _: _ L, ~ L, : ______ 1 ___ ~ ____ , _ L 1_1_' 
- - - - - r - - - - - r - I -: - ,-;- ,- - - ~ .. ~\::::~~._~~;._~, ... ~ -: - "1 - I I I ' t I I I I" : I 

I I I..:;. ....... "'. I I I r I I I I 
I I I I--·~._.I I I', I r t 
I I I I t 'i----lr,.l I I I I I 

I I I I I I I I I I t I·· ... , .... -L~~L I I I I I I ' I I I I I I I I t I 
- - - - _L __ T - _1- _,_ l...., _I_....J - - - - - -, - - _I- -,. - .1. -,- L r .1. r ::""-';"4}- - L __ -, - -1- -,- J. -,-,-,_,_ - _ ~ - -, - - - L - -, - J. _,_ l. T ..L 

I I I I I I I I I t I I I I -......... ,' I I I I I I r I I I I I I I I I 

I I I $._. I I I I I I I I I I 
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I t I I: I I I : : : : J :: -'--4i....~ __ : : : : : :::: : : : : 
I I I I I I I I I I I I QI·.,til. l I I I I I I 

- - - - - T - - - - - r - L -, -:- r ~,- - - - - -:- - - T - -:-., - ~, ~., ~ - - - - - T - - -,- - T - ~ -,-'~'~~& - - - - -,- - - T - -:- -,- T -, ~-t 

, " : ; : ' , : '~.'.~'~H't'""·~ef''''!~f",,~.LU : 
, , " ,t 1 1 1 I 1 1 ,II 1 I I I' I I 1 I I 1 -I". 1 

_____ 1 ___ ,. __ 1 __ ,_ ..L -, _I-IJ _____ , ___ L _ ,. _ .L _1_ L T ..L r _____ L __ , __ 1 __ 1_ .1 _1_1_1_1 _____ -, ___ L - , - .1 -1_ l. T J. 

1 1 1 , 1 II I 1 1 1 1 I I 1 II r 'I 1 , 1 ,III 1 1 I I 1 1 II 
I I II 1 I' 1 1 1 I I I 1 1 I 1 

, III I 1 1 III 1 I t I I I I 
1 r I I I r I 1 r 1 1 II I I I I 1 I 

1 1 1 I 1 I111 ,I 1 1 1 1 1'1 'I I II II 1 1 lit' 1 I 

_____ ~ ___ 1 __ ~ _ L ~ _1_ ~ L: ______ , ___ ~ __ 1_ ~ _ L ~ ~ ~ ~ _____ ~ _____ ~ _ ~ _: _ ~ ~ ~ ~ _____ : ___ ~ __ : __ : _ L, ~ _1,-: 

I 1 I, I I I 1 1 I I , , 
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--~----------~------------~------------~------------~------------~------------<'1. , , 
1..\ I 1 

..;.:, 1 

<')~ , 

... fg lit 
------~~----L------------r------------L------------r-- __________ L ___________ _ 

, I : 1 

'~l. I 

..... *~.:t:'""J,.... 1 1 , 1 ------------~ --~~""F$'6,,~~·~~~·~(~-:,~,~-.~,:)~:~-.~J,.~.~L~ ---------~ ------------~ ------------
--<~).--.--e_.- .. -.. - .. '---E..+.- ~- .--._,:) .tl) 

, " ------------L------------r------------L------------r-- __________ L ___________ _ , , , 
, , 

, , 

I 1 I I 

------------~------------~------------~------------~------------~------------

2 4 6 8 10 
SQUARE ROOT of TIME. min 
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Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 4 of 15 

Stress: 800. psf 

';;l ......... ······h ....• :~ I : I 

_____ TI---:~·~:i:r··.~.~~~-:-~~:------:---T: --:-J-~ I I I I I I I r I I I I I , I I'>~ I I I I I 1 I ~J~..l_----~_--I--~-L-I-L~~~-----:---+--:--:-~~-:-: 
I I 'r~1 I I I I I I I 

: : I~~ : I 

I I I I t''\.. I I I I I 
I I I I I I I I I 0... I I I I I I I I I I I I I I I I I I t I 

___ __ 1 ___ ,. __ 1 __ ,_ .1.. -, _I_,...J __ ..... , __ ., _ __ 1- _ i _ J.. _,_ L T J.. r - - ___ L. __ ., _ - L _..1 _'_'_1_'_ - - - - -, - - - L - ., - ....I. -,- J... T J. 

: I t I I I ".S!...<: I I: I : I I I I I I: : 

:"~,~:, I ::: : : : : : : : : : : 

I I I I I I I I 1 I Y'!l."I I I I I I I I I I 1 I I I I I I I I 

- - - - - T - - -: - - ~ - ~ ~ -:- ~ ~:- - - - - -:- - - ~ - -:~'·~h~.~ ~ J, ~ ~ - - - - - ~ - - -:- - ~ - ~ -' - L ~ ~ ~ - - _L __ ~ _____ L ~ ~-
I I 1" ... ' I I I I t I 

I ft~" I I 

I I 1'.1;' 
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SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(S)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

U1-42.S Sample No.: Test Dote: 23 May 06 Depth: 42.5' 

,(fjdYL Test No.: 1 Sample Type: Shelby Elevation: - --

Description: CL-ML 

Remarks: MSHTO T - 216 

Fri, 26-MAY-2006 10:34:39 

NODI 



2.5 

.3.0 

.3.5 

~ 

z 
4.0 4: 

D::: ..... 
<.n 

4.5 

5.0 

(~ ... 

CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 5 of 15 

Stress: 1600. psf 
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SQUARE ROOT of TIME. min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-61.3 Tested By: M. Graham Checked By: D. Sjoblom 

Sample No.: Ul-42.5 Test Dote: 2.3 May 06 Depth: 42.5' 

,llWL' Test No.: 1 Sample Type: Shelby Elevation: ---
Description: CL-ML 

Remarks: AASHTO T - 216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 6 of 15 

Stress: 3200. psf 
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SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)O 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

U1-42.5 Sample No.: Test Date: 23 May 06 Depth: 42.5' 

.Lli:!9xL Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T - 216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 7 of 15 

Stress: 6400. psf 
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SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Sample No.: Ul-42.5 Test Date: 23 May 06 Depth: 42.5' 

,I.Ii?PL Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T -216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 8 of 15 

Stress: 12800 psf 

I 

I I I I I I L I I 
_ ~'-'::'",,_,",,_~, ___ 1 __ ~ _ L ~ _L ~ L , ______ 1 ___ ~ __ 1_ 
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SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

No.: Ul-42.5 Test Date: 42.5' Sample 23 May 06 Depth: 

\ll;;PL Test No.: 1 Sample Type: Shelby Elevation: ---
Description: CL-ML 

Remarks: MSHTO T -216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 9 of 15 

Stress: 25600 psf 
I I 

!"J. I I 

--- -"~~r:';~-~~'~"~~~r"-=~"~ .h.~~ : ,',' , ' : ' , "" ,', ' , ' , : 
, , ; -, '-~r~ ".- - ~,-:- - - ~ - -: - ~ - : ~ : ~: - - - - - ~ - - -,- - ~ - L -' - ~ ~ ~ ~ - - - - -:- - - ~ - -:- -: - ~ ~ -: -: t-

I I . ···':"!;····~·~"\ •• -1 ... I I I I I I : : I I I I 

I I I I I '~"''''''',l ' I I I r I I 
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- - - - - L- __ i - -1- -,- .1. ., -1- --J - - - - - -, - - -1- _ "'T - J.. -,- L r .1. r ......... -:-. - - - L - - , - -1- -,- J. -,-,-,-,- - - - - -, - - - L - , - .J. -,- L T .1 t-
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- - - - -:- - - ~ - -: - ~ - ~ ~ ~ ~ ~ - - - - - ~ - - - - - r - L -' - ~ ~ ~ ~ - - - - -:- - - ~ - -:- -: - T ~ -: ~ r-, 

24~----+--,--~-+O+T+-I---.---r-.-r~o1TI-----r--.-+-~-.hMT-----,--+-,-+'~rH~ 

0.01 0.1 1 10 100 
TIME, min 

.v 

14 

16 

18 

1 I I ' I ' 
~ 1 I I I I 

~\ - - - - - - - - - ~ - - - - - - - - - - - - ~ - - - - - - - - - - - - ~ - - - - - - - - - - - - ~ - - - - - - - - - - - - ~ - - - - - - - - - - - -
.\: I I I I J 
·'.IX 1 I I I I 

~\ 1 1 I 

}.~: I : I : 

-----~----~------------~------------~------------~------------~------------
GI.... ' I I 1 I 

'''G' I 1 I I I 
~ •• ~ •. -r. L I , I 

~.k\!)_..I. I I 1 I 

------------f ---..:.;J>~e.:.I;~:,;..-··_1~,.~f:.,~. -:~~}. .. ~: .. -=-i~,~~~~;.;. .. = ... ~~~,'.=.~,- - - - - - - - - - ~ - - - - - - - - - - - - ~ - - - - - - - - - - - -
.. - .. 3-...... e-....... -.. e:,.. ... .J '" '::" , 

, 
20 

I I I I 
------------L------------r------------L------------r-- __________ L ___________ _ 

I 1 1 I I , 

22 
I I 1 I 

____________ ~------------~------------~------------J-- __________ , ___________ _ 
, " 

24 
0 2 4 6 8 10 12 

SQUARE ROOT of TIME. min 

Project: Glovers over Legacy Location: Legocy Porkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

,~~~ ~T-e-s-t--N-O-.:--l----------------~Ls-a-m~p-le--T~yp~e-:--S-h-e-1b~y __________ ~E_le_v_a_t_io_n_:_-_-_-______________ ~ 
Description: CL -ML 

Sample No.: U 1 -42.5 Test Date: 23 May 06 Depth: 42.5' 

Remarks: MSHTO T-216 

Fri, 26-MAY-2006 10:34:43 

NODI 



~ 

z 
~ 
0::: 
f0-
Ul 

18 

20 -

22 -

24 -

26 -

28 -

I 

CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 10 of 15 

Stress: 51200 psf 

I I 

~:'- I 

··--~-}-·-f,_:",~,._I.j, : : : : : : : : : I 

: I : j1'L' ~Et -b1 ~ --/' I I I I I I I I 1 I I I I I I I I r I I I I I I I 

- - - - - T - - -: - - r - ~ ., -:- ,- ~ ,- .: - -. 3 :::- - - T - _1- -, - ~ ~ ~ ~ ~ - - - - _ + ___ : __ ~ _ ~ _: _ ~ ~ L t_ - - - - -;- - - + - -;- -: - ~ ~ -: - ~ 
I I I I 'f:J. •• J, : 1 I I I I I 
I I I t't1. ••. ,..... I I I I I I 
I I 1 I ·.II£ •••. -i. I I I I 

I I I I I I·-...·I(~k I I 

I I I I I I I I I I I I I ,'1,'1),. I I I I I I I I I I I I I I I 
- - - - -I- __ ,. __ 1 __ ,_.J..., _I_,...J _____ ., ___ 1 __ T - J.. -,- L T.L r ~'~.- - - L - -., - -1- _,_.J. -1-'-'-'- - - - -., - - - L -., _.1 -,- L T J. r-

I I r I I I I I I I I I I I I I I I '~ ...... I I I I I I I I I I I I I I I I I 
I I I I I I I r I I I I I I I I .... ~..,:. I I I I I I I I I I I I I I 

I I I I I I I I I I ", ""LL I I I I I I I I t I I 
I I I I I I I I I I I I "l'l:.. ••..• ~ I I I I I I I I I L I I 

: I : I : : : I : :::: I : I : I :: ·;·····,;) ... ,1 .. 1.; I ~ :::: I : I : 

- - - - - T - - -; - - r - ~ ., - ,- r ~ ,- - - - - -,- - - r - -I - , - ~ I ~ , ~ - - - - - T - - -I - - r - ~ -. -~ ~'~-S-~~c50..;~):!';;. :- !. ~ -I - -I - T ' ~ -I r-
1 I 1 I 1 1 I 1 I 1 I 1 I 1 1 1 1 I 1 1 1 1 1 1 1 I I , -·.~/·. ':?'(-r~!1E"-51")1 1 1 
1 1 1 1 1 I I I 1 I I II 1 1 I 1 II 1 I 1 1 1 1 II 

I 1 1 I til 

1 I 1 II 
1 1 I 1 1 I III til 1 1 I 1 1 1 I 1 1 III 1 1 1 III 

_____ L __ T - -1- -1- J. -, -I-I...J - - - - - , - - -1- - j - J. -1- L T 1. r - - - - - L - - , - - L -1- .! -1- 1-1-1- - - - - -, - - - L - , - .1 -1- L T .! r-
1 I 1 I 1 1 III 1 1 1 1 I I III 1 1 1 1 1 III J I I 1 1 1 III 
1 1 1 I III 1 1 I I I III 1 I 1 I lit I 1 1 1 1 

1 1 1 III I I 1 III I 1 III I I 11 
lit II I 1 III I 1111 I 1 II 

1 I III I 1 1 1 1 111 I I I111 1 1 I II 

_____ ~ _____ ~ _ ~ ~ _:_ ~ ~: ______ : ___ ~ __ :_ ~ _ ~ ~ ~ ~ ~ _____ ~ ___ : __ ~ _ ~ _:_ ~ ~ ~ ~ _____ : ___ ~ __ : __ '_ L ~ _1_: _ 
1 1 II I 1 I 

I 

30~----+--.~-.-rr+rr-I---.--~-r~O+O+'-I--~'--r-+-r~"~I-----,--r-.-+O~rlH-

0.01 0,1 1 10 100 
TIME, min 

20 

z,,\'" 

" ...• t I I 1 I 

-~---------i------------~------------~------------~------------~------------
~I\ 1 1 1 1 I 

.~':\ 
~ I 1 1 1 1 * 1 1 I 1 1 

------------L------------r------------L------------r------------~------------
\.. I I I 

22 
I 

z 
~ 24 
0::: 
f0-
Ul 

I I I 

26 ------------L------------r------------L------------r------------~------------
I I I 

I I I 

28 ------------~------------~------------~------------~------------~------------

o 

,~ .. 

Fri, 26-MAY-2006 10:34:44 

2 

Project: Glovers over 

Boring No,: 19-613 

Sample No.: Ul-42.5 

Test No.: 1 

Description: CL-ML 

I 
I 

4 

Legacy 

Remarks: MSHTO T-216 

6 8 10 

SQUARE ROOT of TIME, min 

Location: Legacy Parkway Project No,: SP-0067(5)0 

Tested By: M, Graham Checked By: D, Sjoblom 

Test Date: 23 May 06 Depth: 42,5' 

Sample Type: Shelby Elevation: ---

12 

NODI 



24 

26 

z « 28 
a:: 
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(f) 

~ 

z 
« a:: 
I-
(f) 

30 

32 

24 

26 

28 

30 

32 

34 

CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 11 of 15 

Stress: 1.024e+005 psf 

I 
t I I I I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I I 

_ 0" .. :, _ ~ ___ : __ ~ _ ~ ~ _:_ ~ ~: ______ : ___ ~ __ : _ ~ _ ~ ~ -J ~ ~ _____ ~ ___ : __ ~ _ ~ _:_ ~ ~ ~ : ______ : ___ ~ __ : __ : _ ~ ~ _:_: 

"''''1~ I I I I I I I I I 
r-...... _ ...... I I I I I r I 

'1~r.,. I I I I I I I 

_____ 1 ___ .,: ~~~·~:I~Ll··!~~!I~t, • .J:"~:;;, I I I I I I I I I I : I I 
I ·~S.::t - - -1- -,. - .L -,- L. T.L r - - - - - L - -, - -1- _,_.1 -'-'-1-1- - - - -., - - - L -"l _..J. -,- 1. T,J. 

I I I I I I I ,··· •. ,0..,1 I I I I I I I I I I I I I I I I I I I I I I I I 
I I .,..·l!k ..... 1 I 1 I I I I I I I I I I I I I 

: :··--·~k,~.,:::: : : : : : : : : 
I I I I I I I I I I ·t~~~,. I I I I I I I I I I I I I I t I I 

_____ ~ ___ , __ ~ _L~_I_~LI ______ 1 ___ ~ __ I_~_ L ~.J ;:V~'':- ___ ~ ___ 1 __ ~ _ L_:_L ~ L~ _____ 1 ___ + __ 1 __ 1_ L ~ J_' 
I It: I I I : : : I : I : I : I I ""'t~. I I I I I : I : I I I r : I I I : 

'>~J I I I I I 

"~ii" I I I I I 

I I I I I I I I I I I I I I I I I I I: ·'·~·-··\-("·~~,,G).~~ l, I I I I I I [ 

- - _ - _1- __ T - _1- _1_ l..., -I-I...J - - - - -., - - _1- - T _.1. -1- L T 1. r - - - - - L - -., - -1- -1-.1 -1-l-I~~7.:.-6-~....rf"~~ - - L -., _.1 -r L T.J. 
I I I I I I I I I I I I I I I 1 I I I J I I I I I I I '. ;;;,:1I;:'")"':.l3D"~~)·q"'-:-;~~t"'~.J!~1 I I 
I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I r I"' I 
I 1 I I I I , I I I I , I I I I I 1 I 

I I I I I I I I I I I I I I I 

I I I II I I I I I I I I I I I I I I I I I 

- - - - - ~ - - -; - - ~ - ~ I -;- ~ ~:- - - - - - - - - ~ - - - ~ - ~ ~ ~ ~ ~ - - - - - ~ - - -;- - ~ - ~ -; - ~ ~ ~ ~ - - - - -;- - - ~ - -;- -; - ~ ~ - -

I 1'1 I I I I I I I I I I 
I I I 

0.01 0.1 1 

TIME, min 
10 100 

I I I 

-----------~------------~------------~------------~------------~------------
I 

... h 
\. I I I I I 
-~---------L------------r------------L------------r--- _________ L ___________ _ 

~ I I I I I 

~ 

~'ll 
'~I l I I t 

-----~~-----~------------~------------~------------~------------~------------
'&.. I I I I I 

0, I I I I 

'u. I I ' I 
,,~ ... _~ I I I I 

I ).·-,(':}~.~I~. ,I I I I 

- - - - - - - - - - - - ~ - - - - :; SI~'>.::-Er~.,'-<;·~0-"J~-e:0~'·:-,,;:-~+::0.=-{'.'-::..~,~-=-=;=.~~ - - - - - - - - - - - - ~ - - - - - - - - - - - -

I I I 

------------~------------~------------~------------~------------~------------
I 

0 2 4 6 8 10 12 
SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-42.5 Sample No.: Test Date: 23 May 06 Depth: 42.5' 

,llidPL Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T -216 

Fri, 26-MAY-2006 10:34:44 

NODI 



~ 

z 
« a::: 
l-
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z 
« a::: 
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(/) 

29.0 

29.5 

30.0 

30.5 

31.0 

31.5 

CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 12 of 15 

Stress: 25600 psf 

, 
I I I 1 I I I I I I I I r I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I , I I 
I I I I I I I I I I I I I I I I I I I I I I I 11 I I I I I I I I I -----~ ---: --~ -:JIt;t:J~ ~-:,.T.~~~t~T-~~r-H~f --~B-~i~~-=~~--~1~¥~?~·f+~:~~j~'6&1~H~14~~=~r~~~ ~ -
I I "",", I I I I I I I I I I I I I I I I I I I I I I I 
I I/:C"I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I 

- - - - -1- - -.,1(- -1- -,- J..., _I_,...J_ - - - -.., - - _1- - T _.L. -,- L r 1. r - - - - - L - -.., - -1 __ ,_...I. _,_,_,_, _____ -, ___ L _.., _.J. _,_ J.. T.J. 

I :' I I I I I I I It' I I I I I I I I I I I I I I I I I I 
/ I I I I I 

./ I I 

I / I I I I I I I I I I I I I I I I I I I I : I I I 

- - - - - 1.5'- - -'- - ~ - L ~ _,_ ~ L '_ - - - - _1- - - ~ - _1- ~ _ L ..,' .J ~ J _ - _ - - + - __ 1- - ~ _ L - - L 'r L'r - - - - _1- - _..,' __ , __ , _.L 1_1_' 
~< I I I I I I I I I I I I I I I I I I -, I I 

/~ : I I I I I I I I I I I I I I I I I 

/, 
./ I : 

:' I I I I I I I r I I I I I I I 1 I 1 1 1 1 1 1 1 I I 1 I til 
- - -'- _L _ -"'T - -1- _1_.1.. ,-I-I...J- - ---, - - _L -"'T _.1.. -1- L r.1.. r - - - - _L - -, - _L -I-.l. ,-1-1-1- - - - - --,- - _L _, _.l. -1-.L"'T.l. 

1 I I II 1 1 1 1 1 I I I I 1 1 I 1 1 I III 1 1 1 1 1 1 II 
II I I I I III 1 I 
1 I I III 1 III I 

12) 1 I I: :: I 1 1 I:: :: 1 1 1 1 1 : : :: 1 1 1 1 : I 

_____ ~---,I--~-,L~-,I-~,L:------,I---~--I,-~-L~...J~J-----~---I--~-L~-L~L~--------T----I-L 1 I I 
I , I I I' I I -, -,' 

I 1 1 I , 

0.01 0.1 1 

TIME, min 
10 100 

, , 
29.5 

30.0 

- - - .- ':;';~_'~'~cl'~_'~';"'~"~~';"',"'b:;:P;;'!"='".e1'o('r~.'-"'!" ~-:;-'~'*H:-., ........ -0~'-~ '::)~"'""l'"''''='='=' _l"":"""D - - ------ -- ~ --- -- -------
I"i'!!.:yc.. - I I 1 

,~ 1 1 1 1 1 
"1 1 I 1 1 I 

f-----------~------------~------------~------------r------------~------------, , , 

30.5 

1 1 1 1 I 

I : 1 : I : 

t-----------T------------~------------,------------~------------,------------
l lit 1 1 
.: r t r 

31.0 
I I I 1 1 I 

I------------~------------r------------~------------r------------~------------

I 
31.5 

'P : I : 1 : 

!------------;------------~------------,------------~-------------,------------
1 1 1 I 

o 2 4 6 8 10 12 
SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-42.5 Sample No.: Test Date: 23 May 06 Depth: 42.5' 

.ltall- Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T - 216 

Fri, 26-MAY-2006 10:34:45 

NODI 



~ 
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0:: 
f-
Vl 

~ 

z 
« 
0:: 
f-
Vl 

28.0 

28.5 -

29.0 -

29.5 -

30.0 -

30.5 -

I 

I I I 1 I II 

-----+--~--~-~~-~~~ 
1 1 

CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 13 of 15 

Stress: 6400. psf 
I I 

1 
I I I I I I I I I I I I I I I I I! I I I 

- - - - -:- - - ~ - -:- ~ - ~ ~ ~ ~ ~ - - - - - + - - -:- - ~ - ~ -:-~ ~ L+;-.. ~?:a-:@#f .. r.,~·:t,~~l:i~i:,:··r~-:-: -
I I I I I I 1 I I I I I I .lr .. :3t·~4>:P- I I I I I I I I 
I I I I I ' I I I I I !... ... .q.,-. .q. I I I I I I I I I I t I 

I r I I : I I I I I : I I .. .;>1..... ~?_.-.A:. : : 
I t I I I I I I I I I I I r I I .h ...... ·····.,::·~'"··· i I I I I I ' I I I I I I I I 

- - - - -1- __ i - -1- -,- J...., _'_,...J - - - - - -, - - -1- -I - J. -.L:: .• ~')r"·,J.:"r- - - - - - L... __ , __ 1_ -,- J. -,-,-,-,- ____ .., ___ L - , - J. -,- 1. T J. _ 

I I I I I , I I ..•.. r.·~·$···, I I I I I I I I I I I I 

: 'j '_.: ... ~~ __ ),~r.,H--'",- ... -";· , .. 0--

T0 

1 1 1 1 : : : : 1 

1 ...... _11 I I I I 11 I I I I I I I I I I I I I I I I I I I I I I 

- - - - - ~t~ ~ ~r --~ -~ ~ -:- ~ L:_ - - - - -:- - - ~ - -: - ~ - ~ ~ ~ ~ ~ - - - - - ~ - - - - - ~ - L - L ~ ~ ~ - - - - -:- - - + - -:- -: - ~ ~ -: -: r-
//1 I 1 

/// I I 1 

t....~( 1 1 I 
1 1 I 

J 1 I I I I I 1 I 1 1 1 1 III I 1 I I 1 II I 1 1 lit I 
_ - _ __ 1 ___ "'T - _1- _1_ l. , -1- ..J - - - - - .., - - _1- - "'T - .L. -1- L T .L. r - - - - - L - - , __ 1_ -,- .1 -1-1-1-1- - - - - .., - - - L - , - .1 -1_ L T .1 _ 

1 I I I til 1 1 1 III 1 1 I 1 III I I I 1 
1 I II 1 II 

1 III III 
1 1 I II III 

I 1 I I 1 , 1 1 1 1 lit 1 1 1 1 1 I111 1 1 1 I 1 II 

- - - - - ~ - - -: - - ~ - ~ ~ -:- ~ ~:- - - - - -:- - - ~ - -; - ~ - ~ ~ ~ ~ ~ - - - - - ~ - - -:- - ~ - ~ -: -:- ~ ~ ~ - - - - -:- - - + - -:- -: - ~ ~ -: - ~ 
1 1 I I 

31.0~----~--.-~,_+O-hrll-----,---+-,~-,+Olol----~---r~-.-rO+'+-I----.-~r-.-+o-ro+~ 

0.01 0.1 1 10 100 
TIME, min 

28.0-r~~LL~-L~I-L~~LL~-L~I-L~~LL~-ILL~-L~-L~~I-L~~LL~-L~I~LL~-L~1-

28.5 -

29.0 -

1 

I 1 1 1 I 

29.5 -

30.0 -' 

I!) I I 1 
~-----------i------------~------------,------------~-- ----------,------------ r-
! 1 1 1 r I f : 1 1 1 1 

t , 1 I I 

------------L------------r------------L------------r------------L------------r 
1 1 1 
1 1 

I 1 

30.5 - ------------+------------~------------~------------~------------~------------ r-
I 1 1 

1 

31.0~"_."_."_.r.I-.rT.-rT,-rTl.-rT.-rT.-rT~I-."-."-r"'lrr,,rr,,-r"-r.I.-rT.-rr"r+-

o 2 4 6 8 10 12 
SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

U1-42.5 Sample No.: Test Date: 23 May 06 Depth: 42.5' 

,llllPL Test No.: 1 Sample Type: Shelby Elevation: ---
Description: CL-ML 

Remarks: AASHTO T - 216 

Fri, 26-MAY-2006 10:34:46 

NODI 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 14 of 15 

Stress: 1600. psf 

26.5~----~~--~-L~+L-1--~---L-+-L~~+-1----~~~~~~~1----~--L-1-~-L~ 
I I I I 

I I I I 

, ' , : : : :',' " , 'L _' _ L " 'L ' ____ ._ ... ~_:~i-_:r_;:5T~ '_' ~_';;,: _~,_.:~_'IhL(-,'r_(::, _ 
27.0- _____ ~_--I __ ~-L, ~-I,-:_L: ___ ---I---~--I,-~-L, ~..J-t-1-_--_+_----~- "J<r- r-

I I I 7, .!~) I I I I I 
I I I I I I I I ,:!"f/t., I I I I 

27.5 -

28.0 -

28.5 -

29.0 -

I r t I I I rPA'~':(,' I I 
, ,9T'( 

I I I I I I I I I I I I I I I I I I I I I ,(~}4") I I I I I I I I 

I I I I I I I I I I I I I I I J I I I I """IJ) I I I I I I I I I I I 
_ - - - -1- __ I - -1- -,- 1. -, -1- ...J - - ___ , - - - L - T - .L -,- L r 1. r - - - - - L - - , - _1- , ... t ..... .J. -,-,-,-,- - - - - -, - - - L - , - .1 -,- !. T .1 t--

I I I I I I I I t I I I I I I I ... ..;!'; .. r I I I I I I 

I I: / . .: .. n·/ I I 

I I ,.e/ I 

I I I I I I I I I I I I I •.• ~,." I I I I Itt I I I I I I 

-----~ ---: --~ -~ ~ -:- ~::- -----:- --~ --: -~:.~.i.'~ .. ~'iY'< - - ~ - - -:- - ~ - ~ -: - ~ ~ ~ ~ - - - - -'- - - ~ - -:- -: - ~ ~ ~ - fo-

I J I I I I I 't, ..... >\!'" -,' ~ I I I I : : I I 

I I I I I It. _.,.';';'10'-+.'."'.- I I I I I I I I 
I I I 'b 'l,-J· ~ ", till II I 1 1 I I 
I 1r .. f.·'i' r~ til 1 1 I ' ,II I, 1 1 I I 1 I I 1 1 I I 1 I 1 

__ - - -1 __ ...... if _ 01_ - - .1. .., _I -I-.oJ - - - - - , - - -1- _ T - .L -,_ L T .1. r __ - __ L __ , __ 1 __ ,_ .1 -,_,_,_1 _____ .., _ - - L _ .., _ .1 -,- L ,. ..L r-
',

"' .••••••• , ,,1';1"" I I 1 I I til I I I 1 I 1 1 I I I I I 
,j I I I 1'1 I I I I , 

, I 1'1 I 
I I I I I I 

I I I I I I I I I 1 I 1 I I I t I I, I I I I I I I I I 

-----~--~--~-~~-~~~ - - - - -;- - - ~ - -:- ~ - ~ ~ ~ ~ ~ - - - - - ~ - - -:- - ~ - ~ -~ ~ ~~ - - - - -:- - - ~ - -:- -:- L 1- -: r-, 

29.5-f-----+--.--r-.~~T~I--_.--_f__._f_~~'T-----f---~+-r4~hHT----~--+-~~-f-~ 

0.01 0.1 1 10 100 
TIME. min 

27.0 

.... _.(~ ... l ....... {1} .... ~ ...... -r., 
.~ .. ~~+_ .. ..t.~; ...... ~)- ·····i~ ..... ".. I 

- - - - - - - - - - - -T - - - - - - - - -f,~ .. ~0--:'+'*-·!;·:"::·~~':"~'·~·~ - ~ - - - - - - - - - - - - ~ - - - - - - - - - - - - ~ - - - - - - - - - - - -
~A7:,e"'" -' I I 

27.5 
I ~A':"o/"" I I 
I ".'" I I I I 

------------L~-----------r------------L------------r-- __________ L ___________ _ 
/-c I I I ' 

w-r I 'I I 
/ ' , 

~~ , 
28.0 

/' I I I 

_____ 4~ _____ ~------------J------------~------------~------------~------------
.'1) I I 

28.5 

.,; I I 
;; I I I t I 

~f.; I I I I I 
ij7 I I I I I 

I~----------~------------~------------~------------~-- ----------~------------
"r' I t I , I 

,YJ I I 

, 
" , 

29.0 ------------~------------~------------~------------~------------~------------
, 

o 2 4 6 8 10 12 
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Compression Index: 3.8195ge-313 Saturation, % 88.20 100.00 

Diameter: 2.416 in Height: 1.007 in Void Ratio 1.13 0.66 
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--~---------~------------r------------~------------r-- __________ L ____________ ~ 

'. I , I , I 

i..~ I 'I' 
\ I 

~ 
'" I [ , ' 

----~\------~------------~------------~------------~------------~------------ I"-
, I 

~ 
~ , , ' , 1 

---------~--~------------r------------L------------r-- __________ L ____________ ~ 
~ , , I , I 

'~'.~ I I 

I ~'-S 
: '{'l".~' : I : 

- - - - - - - - - - - - T - - - - -'~ "".,-="'~::;.~:.") ~~~'---------_~~,'~ -----------: ------------, ------------ ~ 
'::::···-e).··~··I9··frH.. ~. ..;;!;' ·······'9, ...... ''3._ .. -.. " ... -.e······~····r:;. 

O.90~",,-.ro"~I-rro,,-.rr~l.-rr""-.'+OI"-."".-r.ITT"-.rr"l.-rrTT"-.~ 
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SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-57.5 Test Date: 55.5' Sample No.: 16 May 06 Depth: 

(/4!P1., Test No.: 1 Sample Type: Shelby Elevation: ---
"\" ........................ < ....................... 

Description: CL-ML 

Remarks: MSHTO T-216 

Tue, 30-MAY-2006 09:19:11 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 3 of 15 

Stress: 400. psf 

I I J I : I : I ~'Y.o I : I : I t I I t I I : I I I I I I I I I I 

- - - - - T - - _1- - r - ~ -, -:- ,- ~I- _'J_ - - -:- - - r - -: - -, - ~ 1 -l -, ~ - - - - - T - - -:- - r - ~ -: - ~ ~ ~ ~ - - - - -:- - - + - _1- -: - L ~ ~-: 
I 1 I "" I I I I 

I : : : 0 ... ; I 

I I I I I ··"~E; .. ~.",,~. I I I 

I I I I I I I I I I '1-- I I I I I I I I I I I I I I J I I I I I 
- - - - -1- - - T - _1_ -,- J... -,_I_,...J_ - - - -., - - -.- - T :::~).::'.J.-I- T J.. r -- - - _L._ -., - -1- -,- ..1_,_'_,_'_ - - - - -,- - _L. -., _.J. _,_.L. T..l 

I I I I I I I I I t I I I I···~A-.." I I ' I I I I,' I I I I I I I I 
I I I I I I I I I I , .... r·q.k.. I I I I I I I I 

I I I I I I I t I I .••.•. I I I I I I I I 
I I I I I I I I f I ~:J> •.••• i5,~... I I I I I I I I I 

I I I I I I I I I I I I I I I I "'$." I I I I I I I I I I I I I I I 

___ - - ~ - - _1- _ ~ _ L ~ _,_ ~ L: ______ 1 ___ ~ __ 1_ ~ _ L ~ .J ~ J _____ + ___ 1_ ·:·~i·· .... ~~ _' _ L ~ L ~ - _ - - _, ___ T' __ , __ ,_ 1 ~ _,_I 
, I' I 1 I I I , 1 ,t"?-J"'~'" I , I I, I I 

1 I I I I 1 I 'y'@.,t..J . 1 1 I 1 ,it 

1 I T i'-·~)"··(.'.:l.·0G$(:I":.ir.~' I til 

1 1 1 I 1 1 1 1 1 1 I : : : : : '- I J~",~~~ •• ~"f.~ : : 
1 I 1 I 1 I II' I 1 , 1 I til I I 1 1 1 1 11,' 1 I t I I I,I 

- - - - -1- __ i - -1- -,- 1..., _1_1...1 - - - - _.., - - -'- - i - 1. -1- L r 1. r - - - - - L _ -.., __ 1 __ 1_.1 -1-1-1-1- - - __ .., ___ L -.., - .1_,_ 1. i.1 

1 I 1 1 1 I I 1 1 I 1 r r 1 1 1 1 III I 1 I I I I I 1 
I I f 1 1 I 1 

I I 1 1 1 'I 

-----~--~--~-~~-~~~ 
1 1 I I 1 1 f r 1 1 I, 1 'I' I 1 

____ ~---~-~-~-~~~~~-----~--~--~-~~-~~~~-----~--{-~-J-l~ , , , 
, -, 
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-4----------+------------4------------~------------~------------~------------
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, 

t: I 1 1 

---~-------~------------i------------~------------~------------~------------
~ I 1 I I 1 

'~\'!'".. : : I : I 

"...,.., I 1 1 I I 

- - - - - - - - - - -;)',::.sr-¥:I-.~~ - - - - - - - - - ~ - - - - - - - - - - - - ~ - - - - - - - - - - - - .J - - - - - - - - - - - - ~ - - - - - - - - - - - -
I ""'~}-6 1 1 
I "e-e-_t:;'t.-t!?_ .. J: 17'1 I 

I .. c'-· ... ·'?o ..... ~···":~).··e·.:.::":\..() .• -~"'. ····i~~··-_.~ ___ \.~._. '- .. ___ f!'.. ' 

1 .. ::. ... ·T-{:) 
I 1 I 1 1 

------------L------------r------------L------------r-- __________ 1. ___________ _ 

1 1 I 1 1 

" , 
------------~------------~------------~------------~------------~------------

, 

2 4 6 8 10 12 
SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-57.5 Test Dote: Sample No.: 16 May 06 Depth: 55.5' 

,{'if!9.L' Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T -216 

Tue, 30-MAY-2006 09:19:12 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 4 of 15 

Stress: 800. psf 
I 

I I I 

I 

",~:;,,-~,~,~: : : : I : : 

I I . .,t:!'~_'" I I I I I I I I I I I I I I I r I I 

I 

_____ ~ _ __ : _ _ ~ _'~~~:: ~~ ~ ~: ______ : ___ ~ __ : _ ~ _ ~ ~ ~ ~ ~ _____ ~ ___ : __ ~ _ L 

II\t~111 I I I I 
I I I I 
I I I' ,I 

1 III 1 1 I I 1 I I 

-~ ~ ~ :- - - - - -:- - -+ - -: - -: - ~ ~ -: - -
I 

I I I I \1 I 

I I I I I I t.. I I I I I I I I I I I I I I I I It 
- - - - _1- __ T - -1- -1- J.. -, _I_ • ...J, - - - - , - - -1- - I - J... -,- L T J.. r - - - - - I- - - , - _1- -,- -,-1- 1-1- - - - - -, - - - L - , - .J. -1- J... T J. -

I I I I I I I I I -":~ I I I I I I I I I I I r I I I I I t 

I I I ' I I f I I I I 
I I I I I I I I I I I 

I I I I I I r I I I I I I 

I • I I I I I I I I t I I I I I I I I I I I I 

_____ ~ ___ ~ __ ~ _ ~ ~ _:_ ~ ~ 1 ____ '. ~ _: ___ ~ __ 1_ ~ _ ~ ~ ~ ~ ~ _____ ~ ___ : __ ~ _ L _ ~ ~ L ~ _____ 1 ___ ~ __ : __ : _ ~ ~ _: __ 

I I I I I S I I I I I I I I I I I I I 
I I I I I 'I, I I t I I I I I I I I I 

1 1 I: : : : : : 'b 1 1 1 : : : : : 1 I 1 I ::: : 1 1 1 1 : : : 

_____ : ___ ~ __ : __ :_ ~ ~ _: _: ~ _____ ~ ___ ~ ~ _ ~ _:_ ~ ~ ~ ~ _____ ~ __ ~ __ : __ :_ -L _: _:_:_: _____ ~ ___ ~ _ ~ _ ~ _:_ ~ ~ -1 ~ 
1 I I 1 1 1 ~1"", 1 I 1 I 1 I I 1 1 'I I 1 1 I I 

I 1 1 , >~.;, I 1 I 1 I 1 1 
I "f-'.~ 1 I I 1 1 1 1 
1 I ':S:f'_L. ~ 1 1 1 1 

I 1 1 1 I ' I'''' .... ·.... till II I 1 1 ' 1 1 II 
_____ 1 ___ ~ __ 1_ ~ _ L ~ J ~ J _ -.:':::&'..,. ... T ___ 1 __ r _ L ~ _ L ~ L ~ _____ , ___ ~ __ 1 __ : _ 1 ~ _, _: _ 

I 1 I I I 'j1-"_, •• '{~I ' : 1 : 1 : 1 1 1 1 1 I 

1 •.... r} .. l 1 1 1 I 1 1 1 
•. ~' •.. ~-{-'.J..,~, 1 1 1 1 1 

: ~ : ,~'J~"-0 .. t!)tC\~~f$.;!:~r~t;.~.~~ ... ,l~.,;1.:..~_. 
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-------~~---~------------~------------~------------~------------~------------
' .... ~ I I 

.. ~ .• :,\ I 
T "t":o-"'f:~-.c:\..~ 1 

:. '6'0--'0--t'!",_t··6_.~ ... f:t ... ~.~"1-~ .. _. 

2.6 ~-r-r-r-r-r-r,-,-.-t-r-r-r-r;r;ro-'-'-r-r-r-r-r~-r~~~q=~T·~"·r·m~·r-~·~F4F4~~-r-r-r-r-r-r-r,-.-t-r-r-r-r;ro-,-r-r-r-

o 2 4 6 8 10 12 
SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(S)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

U1-S7.S Test Date: Sample No.: 16 May 06 Depth: 55.5' 

,lfit!!l-L Test No.: 1 Sample Type: Shelby Elevation: ---
Description: CL-ML 

Remarks: AASHTO T -216 

Tue. 30-MAY-2006 09:19:13 

NODI 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 5 of 15 

Stress: 1600. psf 

:.~.-.........•.. :... : I : J : I : I : I : I : I : I : I: I : I : I : I : I : I: I I r........... I I I I I I I I I I I I I I I I I I 
--- - -T- -·'4:-.~\r -~ "l-t-I-~I- - - - - -:- - -T- -:-.-~,. ~..,~ - - - - - T - - -:- - T - ~ -1-~ r ~r- --- -:-- - T - -;- -.- ~ -, ~-I 

I ~ .. I I I I I I I I I I I I I 
I """1 I I I 
I It!; I I I 

," 1 
I I I I l:t. I I I I I 1 I I I I I I I I I I I I I I I I I I I I I 

- - - - -1- - - i - -1- -,- J...., -""'_,...J - - - - -, - - -1- -"'T _.L -1- L T .1. r - - - - - L - - 1 - -1- -,- J. -1-'-'-'- - - - - -, - __ L -, - J. -,- L T.J. 
I I I I \.J I I I I I I I I I I I I I I I I I I I I I I ' I I [ I 

Il&.l I I I I I I I I I I I I I I I I 
I ;'" I I I I I I I I I I 1 I 

Jrll~ I I III', 'I'll ,It' 
I I I I I I I I I ., .... I I I I I I I I I I I I I I I I I I I I t I I I I 

_____ ~ ___ I __ ~ _ L ~ _,_ ~ L , ___ -"~~J~ __ ~ __ , _ ~ _ L ~ J ~ -1 _____ ~ ___ : __ ~ _ ~ _: _ ~ ~ ~ ~ _____ : ___ ~ __ : __ ; _ ~ ~ _: _: 

I I ':: : : ..... 't~;.,,' : : ': : I 1 1 
1 I I I I r"f.''J.'',l 1 I 1 ,,, I 

I ,: : : : : ,: :""*.,.~ ... :::: 1 I I I ,:: I 1 1 J 1 
1 I 1 I 1 I 1 1 I 1 I I 1 1 it'9r.,~.J.. 1 1 1 1 I I I I ' J 1 , I I I I 

- - - - _L __ T - _I __ ,_.L "'_'_1...1_ - - - -, - - -1-- T _1. -,- L r 1.""""-::-,- - - _L - _, __ , __ ,_ .1_,_1_,_1 _____ .., ___ L _, _ .1_ ,_ L T.1 
I 1 1 1 I 1 I 1 1 I 1 J 1 I I 1 "~ •• t, 1 I I, 1 I 1 " 1 I I 1 

1 ,I,' 1 I , I I ,.J •.••. "':"J:) I 1 I,' 1 1 I I' 
1 I I I' I J r 1 ,t·· .. ,. 1 ' 1 I' 11 1 I I' 

I I 1 I 1 I I 1 1 1 J J I , 1 I I I 1 '~"ff-.,.",' I 1 1 I 1 I I 1 I I I I I I 
1 1 I I 1 I I I til , 1 I I I I I 1 I ~i).·."t. 1 I 1 I ' 1 1 1 I 1 I I I 

_____ ~ ___ 1 __ ~ _ L ~ _1_ ~ L: ______ 1 ___ ~ __ ,_ ~ _ L ~ ...I ~ -' _____ ~ ___ , __ ~ _ ·C:Sf.::!~~~ _____ 1 ___ ~ __ , __ : _ L ~ _1_: 

I : I : 1 : 1 : ' : 1 : I : 1 : ' : I: I : 1 : I 1 )'k·t':\·"$·":~"":i~J:'~ .. 1 : I : I : I 

I , I 1 ': 1 •. e~:~)"\..~'-E"~~"\" . ...-!\".: 
I 1 f,' 

1 1 1 

1 " 

0.01 0.1 1 
TIME, min 
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~-----------+------------~------------~------------~------------~------------
'D 
,I, 
'1' 

i 1 

~l~----------~------------~------------~------------~- ___________ L ___________ _ 

1 I 1 I I ' (r. , 
\ 
~ I 1 I I I 

--~---------+------------~------------~------------~------------~------------
b I 1 , 

;~ 1 1 

~\. I : 1 : I 

.,\" I I 1 I ' 
-----~------L------------r------------L------------r-- __________ L ___________ _ 

~ I 1 1 , : 

&, I I 

~'-' I 

.. ~ .. e-, .. "). I : 1 : 

- - ---------- -: - -'- ~'"'!~~~-~.;--6~ji,··~';~~-,,:{:~~~('.~~~-~ --f:J,-~-:'~ ---------~ ------------, ------------
.. \9-.. -.• ~~.-.---..... ~.7 ""-'o(!.) 

2 4 6 8 10 12 
SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-57.5 Test Date: Sample No.: 16 May 06 Depth: 55.5' 

(Ii}9L Test No.: 1 Sample Type: Shelby Elevation: - --
uo<u •••••••• ".>o 

Description: CL-ML 

Remarks: AASHTO T -216 

Tue, 30-MAY-2006 09:19: 14 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 6 of 15 

Stress: 3200. psf 
I 

I I 
I I I I I I 
I I I I It 

.-1'"~ I t I I I I I I I I I I I I I I I I I 

-'~ '~"=~~¥'::"--'*--:,.~,~ - ~ ~ -:- :- ~:- - - - - -:- - - ~ - -: - ~ - ~ ~ ~ ~ ~ - - - - - ~ - - -:- - ~ - ~ 
I I .;.>o~'" I I I I I I I I I I I I I ' I t I I 1 
I r I '~i~,' I I I I I I I I I I I I I I I I I 

I I i,~1 I I 

I 

I 

I 

I I II I I 1 I 

_ L ~ ~ ~ _____ L __ ~ __ 1 __ 1_ ~ ~ _: __ 

I 

I I· ,. ,I.\:I-..~... • I I 

~ J I I ~ I : I~ '~"" ..... (.~ I : I ~ I ~ I ~I ~ I : I .L _1_:_t _____ ~---L-~-~-:-~~.J.-
-----, --T--I--I-I~-I 1-----·,.---B·:·r~';._:_~I-:-1 ~I~-----I --1-- 1--1-, 1,1 I I I I I,' 

I I I I ~"'·-·1._1 I I I I I I I I I I I 

I I I I I rSi--J.,®...... I I I I I I I 
I I I I I I I I I I I I I t I I I ····'0 ... _ I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I '0 .... __ .. ..k I I I I I I I I I r I I I I 

_____ ~ ___ , __ ~ _ L ~ _1_ ~ L ' ______ 1 ___ ~ __ 1_ ~ _ L ~ .J ~ -1 _____ + __ ··_9'':·~·~.~k _, _ L ~ L ~ _____ 1 ___ ~ __ 1 __ ,_ L ~ _1_1 _ 

1 I 1 1 1 1 1 I 1 1"'" .... 1}..."tB-~:.._t~.. r r r 1 I 1 
1 1 lit 1 1 1 I I I I \ 1 \ I t 1 \ 1 \ t"'r'l'}···$--6-x..:\1:J~"~ . 1 1 1 \ 1 II 

til I : : : j"~:.f~ty·4~'~·"~:~~I'" q}·d : 
11 II 1 1 1 1 

1 I 1 1 1 1 1 1 1 1 1 I 1 III 1 1 1 1 II I I 1 1 1 1 1 1 r 1 
_____ L __ T - -1- _1_ 1. , _I-IJ - - - - - , - - -1- _ "T - .L -1- L T 1. r - - - - - L - _ , - -1- -1- .1 -1-1-,-1- - - - - ., - - - L - , - ..1 -1- 1. T J. -

1 1 1 I III I I 1 I I 1 I I I I I 111 I 1 I I 

1 II 1 1 I I I I 
II I II I I lit 1 t 
1 I r 1 I I I I I I I I 

1 1 1 1 I I I I I I 1 1 I I 1 I I I 1 I I I111 t I I I I 

_____ ~ ___ : __ ~ _ ~ ~ _:_ ~ ~: ______ : ___ ~ __ ; _ ~ _ ~ ~ ~ ~ ~ _____ ~ ___ : __ ~ _ L _I _ ~ ~ ~ ~ _____ : ___ ~ __ : __ :_ ~ ~ _: _ _ 

I I til 

6.0~----+--'~~~~T~I---.--~-.-r~'+~I--~~-r-+-r+'4h~I-----r--+-~+'-rrH-

0.01 0.1 1 10 100 
TIME, min 

1 I I 1 

3.5 
. I I I I 1 

\-----------~------------~------------~------------~------------~------------
'r I 1 1 1 

'il 

4.0 

~. 1 1 I I 
'C!: I 1 I I 
-~~,---------L------------r------------L------------r- ___________ L ___________ _ 

"'D I 1 

4.5 

t.~ : 
~~ I I 1 I I 

. ~"'(9 I 1 : I : ---- ------- t"u).,~C~~~~,;~:~;-'~=;:i~,,~;r.~~~)-~~-~-- ---------- -: ------ -- ----: ----- ---- ---
I ... -7!+- .... !!) .. _ ... ,f:'j._ ..... ,,·~,,·c"\. "'~"'-'-(' I 

5.0 
I I I I ------------L------------r------------l------------ r -- __________ 1. ___________ _ 
I 1 I I 

5.5 
I I I 

------------~------------~------------~------------~------------~------------

o 2 4 6 8 10 12 

SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-57.5 Sample No.: Test Dote: 16 May 06 Depth: 55.5' 

,IIWL Test No.: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T -216 

Tue, 30-MAY-2006 09: 19: 15 

NODI 



~ 

z 
<C 
0:: 
I-
(I) 

~ 

z 
<C 
0:: 
I-
(I) 

4.5 

5.0 -

5.5 -

6.0 -

6.5 -

7.0 -

I 

'~J...... I I 

CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 7 of 15 

Stress: 6400. psf 
I I 

······ .. tJ:::. I I 

I- ... ····~" ......... : I I I I I I I I I I I I t I I 
I "t,t, I I r I I I I I I I 

, , , 
1 III I I • 1 I I I 

-----r -- -:- -r··'k:·~fj~F~~._~:"I.~.-: --:-'- L 1 ~,~ - - - - - T- - -:- - r -~ 
t I I' I .. ';l··.L~ I 

I I I I I I I I I , ...... 1-... I I I I I I I I I I I I J 
- - - - -1- __ T - _1- _,_.L ...,-t-r....l- - - - -, - --1- - T ":'~':;:J- L- T.L r - - - - _L- - -, __ 1_ -,- -,_'_,_1- - - - - -,- - _L -, _..l. _,_J.. T J. t-

I I I I,' I I I I I···J~I" r I I J,' I I I I I I I I 
I I I I I I ·; .... l~, I I I I I I I I I I 

I I I I I I 11""..... I I I I I I I 

I I I I : :: : : : :: ... • ... 0...... I r: : : : : I I I I : : : : 

- - - - - ~ - - -: - - ~ - ~ ~ -:- ~ L '- - - - - -:- - - ~ - -: - ~ - ~ ~ ~ ~ ~ - - - - - 'i''',~.,t - ~ - ~ -: -: ~ : ~ - - - - -:- - - ~ - -:- -: -7 ~ -: -: l-

t ""'t~ I I I I I I 
I I I .... "fl.;.. I I I I I I I 

I I I I r I ''{kl I I I I I 

_____ ~ __ ~ __ 1 __ :_ J. ~ _:_:~ _____ ~ ___ : __ ~ _.L _:_ L ~ ~ ~ - - - - - ~ __ ~ __ : __ :_ ~ _~~t~~.;= --- ~ ---~ - ~ - ~ -:- ~ ~ ~ t-
t : I I I : : I I I : I I I I I I I I ~~J.~'$" I I I ' I I I I 

: I I I I I I I I \: .... dr,.:ff~:r. .. ~ 1 : 1 : 1 : 

1 1 1 1 1 1 1 1 : ':"':'i "t:=·~.tVSJ 1 1 : 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 'f',,·-tJ",~r;l 1 

- - - - - ~ - - -: - - ~ - ~ ~ -:- ~ ~:- - - - - -:- - - ~ - -: - ~ - ~ ~ ~ ~ J - - - - - ~ - - -:- - ~ - ~ ~ - ~ ~ ~ ~ - - - - -:- - - ~ - -:- -: - ~ ~ -: -: t-
1 I 1 I 1 1 1 1 1 1 I 1 

- ~ ~ ~ ~ - - - - -1- - - + - -:- -: - ~ ~ ~ - t-

, ' 

7.5~----4---.-+-~,,+r~I--~--~-'-+"~~'-I--~--~-+~4-~'T~--~--~~-+~~~ 
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~. I 1 1 
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~ 1 1 I 1 

___ ~\-------L------------~------------L------------r------------~------------
1ll' , ' 

}~ 1 I 

'\~: I 1 

--------~--~------------~------------~------------~------------~------------
l.\ I I I I 

~'& I 

: "t!~"!},"t.: 1 1 : 

- - - - - - - - - - - - ~ - - - - ~~~-s.--~_: .. ~7= ~ ------------~ ------------r - - - - - - - - - - - - ~ - - - - - - - - - - - -

t • l' ··~EI.-t:)...~;.-(~; .. f_ •.. ~,. : I 

""'$r e- I 
I I 1 "- '--;:9-'.L.-e'_'-""-'-$-' __ :_'_' ___ J't~ 
I 1 ,. ;J I 
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Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-57.5 Test Date: Depth: 55.5' Sample No.: 16 May 06 

,'II19L' Test No.: 1 Sample Type: Shelby Elevation: - --
, .. ~~ .. 

Description: CL-ML 

Remarks: AASHTO T -216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 8 of 15 

Stress: 12800 psf 

, , 
·:9· .............. : I I I I I I I I I I I : I : I I I I I I I I I I ,I 

- - - - ~--fk. :: .. ~; .. ~ .. ~r::r - ~ -, -:-1- ~ ,- - - - - -:- - - r - -: - -, - ~ I ~ ~ .1 - - - - - + - - -:- - ~ - ~ -: -~ ~ ~ ;- - - - - -,- - -+ - - - -; - ~ ~ ~-: 
I t:·:·~····.il.~~_ .. ~ ... !.,) : I I I I I I 

I : : : 'r·;~--···"·-I~~'+ .... ,;-,:._.,. I I I I r I : : 
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I I I I I I III I 1 I I I I I I I I I I I I 1 '1"\i:t,!.. I I I I I I 1 I 
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_____ ~ ___ I __ ~ _ L ~ _1_ ~ L: ______ 1 ___ ~ __ I _ ~ _ L ~ .J ~ J _____ ~ ___ 1 __ ~ _ L _: _ L ~ L ~ ~~~;'<p-__ 1 ___ T __ 1 __ : _ 1. ~ _I ~ 
I I I I 1 I I I I I I I' ~~;'~" t I I I 
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1 ·1-·t!4,~I"!;.~_.t;-.. : : I 
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SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-57.5 Test Date: Sample No.: 16 May 06 Depth: 55.5' 

,,'.Iid!:!L . Test No,: 1 Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: AASHTO T - 216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 9 of 15 

Stress: 25600 psf 
I 

, , 

I 

I I I I I I I I I I I I I I I I I I I I I -~ ---~- -'k~+~~"~'~Ht~=:',~~:,T,~- t --,- ~ -L i ~ ~1-----+ - - -:- - ~ - ~ -:-~ ~ L 

I I I I I ''("'B ·t ..... $., I I I I I 

I I I I I I ··1·· .. !~1 I I I I I 
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I I I I I I I I I I I I I I I I r I I I ~"'".,;I. I I I 1 I I I I I I I I 

_____ ~ ___ , __ ~ _ L ~ _,_ ~ L: ______ 1 ___ ~ __ 1_ ~ _ L ~ ...J ~ j _____ + ___ 1 __ ~ _·r·-.,~""t~~ L ~ _____ 1 ___ ~ __ 1 __ 1_ L ~ .J - r-
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SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project Na.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

"UwL 
Sample No.: Ul-57.5 Test Date: 16 May 06 Depth: 55.5' 

Test No.: 1 Sample Type: Shelby Elevation: - --

Description: CL-ML 

Remarks: AASHTO T -216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 10 of 15 

Stress: 51200 psf 
I I 

I I I 
I I I I I I 

~;;... I I I I I I .. ··r .. ···· F! r I I I I I I I I I I I I I I I I I I I I I I I I I I I 

- - - - - ~ - - -:- ::'~= ~:)-t~~~j..:"~':~6~~_~.:,=t -;- ~ -: ~: ~: -----~ ---:- -~ -: -:-~ ~ ~~ --------~ ----:- L ~ -;- -

I I 1"-"-1"''''+' I t I I I I I 
I I j .••. ! .... !-.s I I I I I I 

I I I I I I I I I t-.. l....... I I I I 
I I I I I I I I t I I I I ' I I y ..... ~... I I I I I I I I I I I I I I I I 

- - - - _L - - T - -1- -,- i. ,_1- -J_ - - -_, - - -1- - T - i. -,- L T.L r - _":{'.Ir; .. -L --, - -1- -,- J. -,-'-,-1- - - - - -,- - _L -,- J. _,_.L T J,. r-
I I I I J I I I I I I I I I I I I .,~$...-.., I I I I r I I I I I I I I I I 

I I I ........ " , I I r I I I I I I I I 

I ~IL ....... I I I I 1 I I I I I 
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I I I I I I I t I I I I I I I I I I I I (('-@." I I I I I I I I I I 

_____ ~ ___ 1 __ ~ _ L ~ _L ~ L 1 ______ L __ ~ __ ,_ ~ _ L ~ .J ~ -1 _____ ~ ___ 1 __ ~ _ L ~ _\t. .. r~·(iY-f"~ ~ ..... ___ , ___ ~ __ 1 __ , _ 1 ~ -' - r-
I I I I I I I I I I I I I -.J '-""~;-(~4>'.\. 1 1 1 1 

1 1 1 ~. '-:)'3"~T'-·'9·~1·"~:""'~_~\..l 1 

1 1 1 1 1 Y 
II I 1 I r r 

1 1 I I I 1 I I I I I I I I 1 11 1 1 1 1 1 I 1 
- - - - - L __ "T - -1- _1_ .L. ., _1- .J _____ , ___ 1 __ "T - .L. _1_ L r .L. r - - - - - L - - , - _1- -1- .J. -1_ -1_ - - - - - ., - - - L - , - .J. -1- L "T .1 r-

1 1 I 1 II 

I 
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I I 1 I II 
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SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-57.5 Test Date: 

,Uw..t 
Sample No.: 16 May 06 Depth: 55.5' 

Test No.: , Sample Type: Shelby Elevation: ---

Description: CL-ML 

Remarks: MSHTO T -216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 11 of 15 

Stress: 1.024e+005 psf 
I 

"~I I:' 
I I I I I I I 11 I I I I I I I I I 

_____ ~~ ___ : __ ~ _ ~ ~ _;_ ~ ~: ______ : ___ ~ __ :_ ~ _ L ~ ~ ~ ~ _____ + ___ : __ ~ _ L 

"''''!)~~''91 I I I I I I I I 
I t· ........ !,.:9-' I I I I 
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, ' I 1'1 

- - - - -:- - - ~ - -:- -: - ~ ~ -: - r-, 
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I I I I "1-· .. ·f~... I 
I I I I I I I I ·····'$..1 I I I I I I I I I I I I I I I I 

_ - - - -1- _ -"T - -1- -,- l.., _'_,....J - - - - - ; ........ ",_1- _ T _.L -,- L- T.L r - - - - - L- - -, - _1 __ ,_..L -,-,-,-,- - - - - -, - - - L -, _.J. -,- J... T..L I--
I I I I I '~' .• J... I I I I I I I I I I I I I I I I I I I I I I I 
I I I I ~},"J I I I I I I I I I I I I I I I , I I I I 

I I I I'··'~l. I I I ' I I I r I ' 
t I 't,,,, I I 1 I I I 1 I I I I 

I I I I I I I I I t I I I ,' .... t I I I I I I I I t I I I I I I I I I 

_____ ~ ___ ', __ ~ _ L, ~ _,_ ~ L: ______ , ___ ~ __ ,_ ~ _ L ~~~J _____ ~ ___ , __ ~ _ L _' _ L ~ L ~ _____ L - - ~ - -,- -'- L ~ -'- r-
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: : : 't\.., : : : 
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, I I' ',I 'I' , I I "I I I 1 I I " 1 I 

I I ::: I I : : : : ';',:: I : I ' I 
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, ' I I , ' I I, I, 1''$;,' I,' ,I I ' I ' I 
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SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

U1-57.5 Test Date: Sample No.: 16 May 06 Depth: 55.5' 

,l.lWL Test No.: 1 Sample Type: Shelby Elevation: - --

Description: CL-ML 

Remarks: AASHTO T - 216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 12 of 15 

Stress: 25600 psf 
I I 

-/ I I I I I I I I I I [ I 
.,' I I I I I I I I t I I I I I I , I I I I I I I I I I I I I I I I I 
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_____ ~ ___ : __ ~ _ ~ ~ _:_ ~ ~: ______ : ___ ~ __ 1_ ~ _ L ~ ~ ~ ~ _____ ~ ___ : __ ~ _ ~ _'_ L ~ ~ ~ _____ : ___ ~ __ : __ : _ ~ ~ _: ~ _ 
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-~~~~~------+------------~------------~------------~------------~------------

f 
, , 

r-----------L------------r------------L------------r------------~------------
! I I I I I 

T ' , 
I J I I 

~-----------~------------~------------~------------~------------~------------

, 
. I I I I :------------L------------r------------L------------r- ___________ L ___________ _ 

. I I I 

o 

, , 
" , 

, 

---------~------------~------------~------------~------------~------------, " 

2 4 6 8 10 
SQUARE ROOT of TIME. min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M. Graham Checked By: D. Sjoblom 

Ul-57.5 Test Dote: 

12 

,QidRL 
Sample No.: 16 May 06 Depth: 55.5' 

Test No.: 1 Sample Type: Shelby Elevation: ---
Description: CL-ML 

Remarks: AASHTO T -216 
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CONSOLIDATION TEST DATA 
TIME CURVES 

Constant Load Step: 13 of 15 
Stress: 6400. psf 
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SQUARE ROOT of TIME, min 

Project: Glovers over Legacy Location: Legacy Parkway Project No.: SP-0067(5)0 

Boring No.: 19-613 Tested By: M, Graham Checked By: D. Sjoblom 

Ul-57.5 Test Date: Sample No,: 16 May 06 Depth: 55.5' 

,1'WL Test No.: 1 Sample Type: Shelby Elevation: ---
, " ......... "'~ .. 

Description: CL-ML 

Remarks: AASHTO T - 21 6 
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CONSOLIDATION TEST DATA 
TIME CURVES 
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Recommendations for LPILE and GROUP analyses, 

Project: Legacy Parkway by: srj 
Structure No: F-668 FAK No: 19 date: 9/23/2006 
Description: 

~--~~----~--
Glover's Lane over Legacy Parkway 

Exist. Ground Surface Elev: 4242 ft 
----~~~--------Est. Pile Tip Elev: ___ .........;.4~13~4~ft-:-___ _ 

Pile Type: __ ...;;..C....;.lo...;...se....;.d~-E~n..;.;d;;..;P~i"":::pe~P....;.ile'---
Size: 16 inch 0.0. 

Pile Length Below Ground: _______ 1_08 __ ft ______ __ Water Table: ----~U:-p....;.pe;....r....;.3~f:::-e....;;e-t --'--

5 'I L 01 a~ ers 
Thickness Top Elev Bottom Elev 

Soil Type (p-y model) 
Eff. Unit Wt. Cohesion Strain Factor Friction Angle 

(tt) (tt) (tt) (pci) (psi) f-5() (degrees) 
8 4242 4234 Soft Clay (Matlock) 0.033 6.9 0.012 0 
10 4234 4224 Liquefiable Sand 0.033 0 0 0 
40 4224 4184 Soft Clay (Matlock) 0.033 5.9 0.015 0 
29 4184 4155 Soft Clay (Matlock) 0.033 6.3 0.013 0 
11 4155 4144 Sand (Reese) 0.036 0 0 33 

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 0.069 pci (regular weight) or 0.046 pci (pumice) 
Assume Friction Angle of 38 degrees. Consider reduced parameters for loading towards MSE wall face. 

MSEWalls 
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\119_LegacyPkwy Bridge S19\Pile Design\LPILE\LPILEJlaram_F-668.xls 

p-y Modulus, k 
(pci) 
55 
10 
50 
50 
40 

Side End 
(psi) (psi) 
5.5 0 
2.0 0 
5.7 0 
6.1 0 
21.2 347 

printed 9/23/2006 



Legacy Parkway Project 
Summary of Lateral Earth Pressure Recommendations 

Recommended Soil Parameters 

Total Unit 
Internal 

Fill Description Weight 
Friction Cohesion 

Comments 
Angle (psf) 

(pcf) 
Ideqrees) 

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.* 

*Recommendatlons per Memo dated Apnl 18, 2006 

(1) Active Lateral Earth Force (yielding walls) In the equations listed herein: 

PA = 0.5KAyH2 (triangular distribution) 

KA = 0.24 for Sandy Gravel and Pumice 

0.28 for Silty Sand 

(2) Passive Lateral Earth Force (yielding walls) 

Pr = 0.5KryH2 (triangular distribution) 

Kp = 4.2 for Sandy Gravel and Pumice 

3.5 for Silty Sand 

(3) At-Rest Lateral Earth Force (non-yielding walls) 

Po = 0.5KoyH2 (triangular distribution) 

Ko = 0.38 for Sandy Gravel and Pumice 
0.44 for Silty Sand 

y = effective unit weight of soil 

H = height of wall 

(4) At-Rest Lateral Earth Force Modified for (;ompaction (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.5KoyH2 (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 0.229 - 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 

P AE = O.5KAEyH2 

KAE = (see table below) 
Dynamic Component 

L\P AE = P AE - PAPA has triangular distribution (resultant at H/3 above base of wall) 

L\P AE acts at about O.6H above base of wall (same direction as P A) 



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

Total Passive Thrust 
2 

PPE = O.5KpEyH 

KpE = (see table below) 
Dynamic Component 

llPPE = Pp - PPE Pp has triangular distribution (resultant at H/3 above base of wall) 

LlPPE acts at about O.6H above base of wall (opposite Pp) 

Dynamic Earth Pressure Coefficients (for minimal wall displacement*) 

Friction Peak Ground Acceleration 
Case 

Angle 0.25 0.30 0.63 0.73 

Active 38 0.35 0.38 0.65 0.77 
(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 kh = 0.8PGHA. See memo dated April 18, 2006 

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

Friction Peak Ground Acceleration 
Case 

Angle 0.25 0.30 0.63 

Active 38 0.31 0.32 0.44 
(KAE) 34 0.36 0.37 0.51 

Passive 38 3.94 3.89 3.51 
(KpE ) 34 3.29 3.24 2.89 

** Assumes kh = 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 

llPeq = ahyH2 

a,,= Peak Ground Acceleration Coefficient (PGAlg) 

Dynamic Overturning Moment 
) 

LlMeq = O.53ahyH 

Point of Application of Dynamic Thrust 

heq = I1Me/ I1P eq 
::::; O.53H 
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Memo 
To: 
From: 

Sohail T. Khan, P.E; Larry Reasch, P.E. 

Brad Price 1 Rob Johnson 

CC: 

Date: 

Steven K. Doerrer, PE; Brian Byrne, PE 

April 18, 2006 

Re: 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) 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 load calculations, 80 pcf for resistance calculations 

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

• Regular-Weight Fill- 38 degrees for load calculations, 34 degrees for resistance 

• Lightweight Fill (Pumice) - 38 degrees for load and resistance calculations 

2) The Mononobe-Okabe equations are in accordance with MSHTO LRFD A 11.1.1.1 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. 

3) The dynamic earth pressure coefficients provided previously, KAE and KpE, are for total active 
and passive thrust, respectively, and include both static and dynamic components. The 
dynamic components are L\KAE and L\KpE 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. 

4) In the memo dated 04/17/06, the horizontal acceleration coefficient kh was assumed to be 
80% of the peak horizontal ground acceleration coefficient for calculation of the Mononobe-
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Okabe coefficients f<AE and KpE• AASHTO LRFD A 11.1.1.2 states that a kh value equal to Yi 
the PHGA is adequate for most design purposes, provided that allowance is made for an 
outward displacement of the abutment of up to 10A inches (see page 11-88), where A is the 
maximum acceleration coefficient (PHGA). Mononobe-Okabe coefficients for the 50% 
reduction are summarized below, and may be used if allowance is made for the 
corresponding displacement. 

Friction Peak Ground Acceleration Coefficient 
Case Angle 0.25 0.30 0.63 0.73 

Active 38 0.31 0.32 0.44 0.49 
(KAE) 34 0.36 0.37 0.51 0.56 

Passive 38 3.94 3.89 3.51 3.38 
(KpE) 34 3.29 3.24 2.89 2.77 

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 (KAE) by as much as 30%. If desired, the coefficients on 
the table above can be refined to consider vertical acceleration once Peak Vertical Ground 
Accelerations have been determined (see Response No.7 below). 

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

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

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

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