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1.0 INTRODUCTION 

This report presents the results of the geotechnical field and laboratory investigations 

conducted for Segment 4 of the Legacy Parkway Design-Build Project (hereinafter, the 

Legacy Parkway Project) along with the analysis, evaluations, and recommendations for 

the construction of one bridge, one mechanically stabilized earth (MSE) wall, roadway 

embankments, and other structures. The information obtained during the design-build 

phase of the project was used to supplement the information provided in the Request for 

Proposals, Legacy Parkway Design-Build Project, 2000 (RFP) issued by the Utah 

Department of Transportation (UDOT). 

1.1 General Project Description 

The Preferred Alignment of the Legacy Parkway Project includes a new limited access 

parkway in south Davis County, located in north central Utah, along the Wasatch Front 

just north and west of the state's capitol, Salt Lake City. The location and vicinity of the 

Preferred Alignment with respect to the existing site features are shown on the Project 

Location Map and Project Vicinity Map in Appendix A. The project, which includes 

twenty-five bridges and four interchanges, stems between two existing facilities. The 

southern terminus is in North Salt Lake at 1-215 and Redwood Road and the northern 

boundary meets U.S. 89 at 1-15 in the city of Farmington. Within the 14-mile, four-lane 

divided parkway's right-of-way, there will be a multi-use/equestrian trail. Additionally, 

the Legacy Parkway Project includes a 2,098-acre nature preserve. 

For ease of management, the Legacy Parkway roadway alignment is divided into five 

segments. Segment 4 extends northward from north of the 1250 West interchange in 

Centerville, Utah to just north of 250 South Street in Fannington, Utah, and includes a 

new interchange at Glovers Lane. Pertinent Segment 4 corridor lines included in this 

investigation are summarized in Table 1. 

Table 1 Segment 4 Stationing 

Line Station 
Legacy Parkway (LP) 6016+800 to 6019+995 
Glovers Lane (G) 50+ 100 to 50+688 

1.2 Proposed Improvements 

In brief, Segment 4 includes constructIOn along approximately 3.2 kilometers (km) of the 
Legacy Parkway alignment, mcluding a bndge, an MSE wall, embankments, and other 
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structures such as signs and utilities. Additional details related to these features are 

provided in later sections of this report. The proposed Segment 4 roadway alignments 
and other site improvements are described below. 

The new Legacy Parkway mainline, extending in a generally south-north direction, will 

be constructed between approximately LP 6016+800 (northern terminus of Segment 3) 

and LP 6019+995 (southern terminus of Segment 5), with provision for a utility corridor 

parallel to the west side of the mainline alignment between approximately LP 6016+800 

(continuing from Segment 3) and 6018+600. A new Glovers Lane overpass will be 

constructed at approximately LP 6018+650, from the existing Glovers Lane roadway on 

the west side of the Legacy Parkway (G 50+ 1 00) and tying into the existing Glovers Lane 

at the Frontage Road intersection on the east side of 1-15 (G 50+688). The existing 

overpass at Glovers Lane will be removed; the proposed new overpass will cross Legacy 

Parkway and the multi-use trail, the Union Pacific Railroad (UPRR), and 1-15 by way of 

UDOT Bridge No. F-712 (G 50+352 to 50+588). 

An earth berm, up to approximately 4 meters in height, will extend in a south-north 

direction parallel to the Legacy Parkway mainline (on the west side) between 

approximately LP 6018+800 and 6019+995 (continuing on into Segment 5). A new 

aluminum arch culvert (UDOT Structure No. V-2033) at approximately LP 6018+470 

will convey the existing Steed-Davis Creek in an east-west direction beneath the Legacy 

Parkway mainline. Between approximately LP 6017+830 and 6018+500, the existing 

Steed Creek and Steed-Davis Creek will be relocated to run along the west and east sides, 

respectively, of the proposed roadway. Additionally, new pipe culverts and ditches will 

be constructed along the Legacy Parkway mainline and Glovers Lane. 

Existing roadway pavements, parking lots, and buildings at 250 South Street will be 
removed from within the proposed Legacy Parkway right-of-way between approximately 

LP 6019+890 and 6019+980. A new cul-de-sac will be constructed at 250 South west of 

the mainline. 
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2.0 PREVIOUS INVESTIGATIONS 

A geotechnical study was perfonned by Dames and Moore for UDOT to evaluate the 

general subsurface and groundwater conditions along the proposed preliminary corridor. 

The details of the study are included in a report dated 1998 and is available with the 

UDOT Legacy Parkway Management Team. 

Subsequently, Kleinfelder, Inc. conducted a geotechnical field and laboratory 

investigation along the Preferred Alternative Alignment for the Legacy Parkway Project 

for UDOT. The details of the investigation are contained in a report dated June 2, 2000, 

also available with the UDOT Legacy Parkway Management Team. Some of the 

infonnation presented in the 2000 report is repeated here for completeness. 
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3.0 EXISTING FACILITIES 

Existing facilities in this segment of the Legacy Parkway Project include the existing 250 

South roadway and adjacent properties; the existing Glovers Lane bridge (UDOT Bridge 

No. C-448) over UPRR and 1-15; pipe culverts; ditches; and utilities. 

Steed Creek and Davis Creek (south of Steed Creek) generally flow In a westward 

direction (with local deviations) from the Wasatch Mountains east of the project. Pipe 

culverts near the existing Glovers Lane overpass divert the creeks in an east-west 

direction beneath 1-15 and UPRR. Immediately west of UPRR (and east of the proposed 

mainline), Steed Creek continues in a southwest direction, crossing the site of the 

proposed alignment between approximately LP 6018+470 and 6018+560. The east-west 

trending Davis Creek merges with Steed Creek at approximately LP 6018+470; from this 

point, the Steed-Davis Creek then continues southward in the vicinity of the southbound 
lane of the proposed mainline until veering to the southwest at approximately LP 

6017+830. 
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4.0 FINDINGS 

4.1 Site Conditions 

Segment 4 consists primarily of undeveloped land and wetland areas, as well as other 

facilities previously described. Topography in the area slopes gently to the south, with 

ground surface elevations ranging from approximately 1287 to 1298 meters. 

4.2 Surface Drainage 

Surface drainage in the vicinity of Segment 4 is generally to the southwest towards the 

Great Salt Lake. As indicated in the Kleinfelder (2000) report, there is a potential for 

local areas of flooding where streams cross the Legacy Parkway alignment. 

4.3 Geology 

The Legacy Parkway Preferred Alignment is located within the heart of the Salt Lake 

Valley on the eastern edge of the Basin and Range physiographic province. The Basin 

and Range province, extending from western Utah to the west through most of Nevada, 

consists of linear valley basins divided by several north-south trending mountain ranges. 

Salt Lake Valley is bounded by the Wasatch Mountain Range to the east and by the 

Oquirrh Mountain Range to the west. The valley is located within the Lake Bonneville 

Basin, a sediment-filled structural basin bounded by faults and formed over the past 20 

million years. 

Tectonic activity in the region has helped shape the existing topography. The Salt Lake 

Valley lies within the Intermountain Seismic Belt, a delineated zone of numerous fault 

traces and historical earthquakes in the Intermountain West. 

Paleolakes have inundated the project vicinity at least four times during the late 

Pleistocene. During the Bonneville Lake Cycle which occurred between about 27 ,000 

and 12,000 years ago, the area was inundated to an elevation of about 1585 meters. This 

represented the highest elevation of the Late-Pleistocene Lake Cycles. The historic 

average surface elevation (between the years 1847 and 1986) of the Great Salt Lake 

located just west of the project alignment is about 1280 meters (U.S. Geological Survey, 

2001). The elevation of today's Great Salt Lake is approximately the same as the 

elevation approximately 11 ,000 years ago. 

Surficial geology in the area consists of unconsolidated Quaternary sediments with 

Precambrian- to Tertiary-aged rock outcrops on Wasatch Mountain slopes east of the 

project site. Near-surface soils consist predominantly of fine-grained materials related to 

regressive lake cycles. These sediments include stream alluvium (upper Holocene), 
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lateral-spread deposits (Holocene to middle Pleistocene), lacustrine silt and clay 

undivided (uppermost Pleistocene), and young lacustrine and marsh deposits (upper 
Holocene). Bedrock is estimated to be located at a depth of about 180 to 770 meters 

below the ground surface. 

4.4 Climatic Conditions 

Climatic data for the proposed project were extrapolated from data collected at the Salt 

Lake City International Airport (SLCIA) Weather Station, located approximately 20 km 

southwest of Segment 4. Climatological normal (30-year average recorded during the 

period 1961 to 1990) daily mean temperature is 11.1 degrees Celsius (OC) (annual mean), 

with a maximum value of 25.0 °C in July and a minimum value of -1.6 °C in January. 

Normal annual precipitation is approximately 42 centimeters (cm), with a maximum 

value of 5 cm in May and a minimum of 2 cm in July. Average annual cumulative 

snowfall over a 74-year monitoring period is about 149 cm, with recorded average 

snowfalls of about 18 cm or more recorded during the months of November through 

March. Based on data collected over a 69-year time period, conditions at SLCIA are 

clear for 125 days per year, partly cloudy for 101 days per year, and cloudy for 139 days 

per year (National Oceanic and Atmospheric Association, 2003). 

4.5 Faulting and Seismicity 

In the Basin and Range physiographic province, extensional tectonics has created a series 

of normal faults, particularly along the bases of mountain ranges. One of these faults is 

the Wasatch Fault, which extends along the base of the Wasatch Mountains that define the 

eastern boundary of Salt Lake Valley. The Wasatch Fault is one of the longest and most 

active faults in the world, and is considered capable of producing earthquakes as large as 

magnitude 7.3. The combined average repeat time for earthquakes greater than 
magnitude 7.0 on the five central segments (Brigham City, Weber, Salt Lake City, Provo, 

Nephi segments) of the Wasatch Fault is approximately 350 years. On anyone segment, 
the average repeat time ranges from about 1,200 to 2,600 years (Utah Geological Survey, 

2004). 

The north end of the proposed Legacy Parkway alignment is located approximately 0.9 

kilometers west of the Weber segment of the Wasatch Fault Zone. The south end of the 

proposed alignment is located approximately 4.0 km north of the end of an inferred trace 

of the Taylorsville Fault of the West Valley Fault Zone. The seismically active West 

Valley Fault Zone is located within the Salt Lake Valley west of the Wasatch Fault and IS 

considered capable of generating earthquakes as large as magnitude 7.0. Based on 

proximity to the proposed project, the Weber segment of the Wasatch Fault Zone IS 

considered to be the primary seismic source. 
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4.6 Soil Materials 

Based upon materials encountered in explorations performed by Kleinfelder (2000) and 

supplemental explorations performed by Fluor Ames Kraemer, LLC (FAK) , the native 

soil profile along the proposed Segment 4 alignment consists of clay and silt layers with 

interbedded sand and gravel layers. Additional information regarding subsurface 

materials beneath the proposed bridge structure is presented later in this report. 

4.7 Geohydrologic Conditions 

The Quaternary basin-fill material in the Salt Lake Valley is characterized geologically 

into a shallow unconfined aquifer overlying a deep confined aquifer, with locally 

unconfined perched aquifers. The uppermost confining layer in the basin, which defines 

the top of the confined aquifer, is generally located within about 15 meters of the ground 

surface. The deep confined aquifer consists of interbedded clay, silt, sand, and gravel. 
The primary recharge area for this aquifer is near the Wasatch Mountain Front, where 

there is relatively little fine-grained material to impede infiltration into the ground. 

In the vicinity of the Legacy Parkway Project, groundwater is typically located at depths 

of about 2 to 5 meters below the natural ground surface, and the gradient is generally 

toward the west. Reported data in the literature that indicate the potentiometric surface is 

above the ground surface in localized areas along the project alignment; artesian 

conditions may be present in these areas. 

4.8 Potentially Hazardous Materials 

Potentially hazardous materials were not observed by field personnel during subsurface 

explorations. Further assessment of potentially hazardous materials was not within the 
scope of work for this geotechnical study. 
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5.0 EARTHQUAKE CONSIDERATIONS 

5.1 Seismic Hazards 

Seismic hazards considered in analysis and designs include surface fault rupture, ground 

shaking, and liquefaction. No active faults are known to cross the project alignment and 

therefore surface fault rupture hazards are not expected to impact the project. However, 

ground shaking associated with an event along the Wasatch Fault should be anticipated. 

The Wasatch Fault Zone is considered capable of generating earthquakes as large as 

magnitude 7.3. 

The primary factors affecting the potential of a soil deposit to liquefy include level and 

duration of seismic ground motion, depth to groundwater, soil type, and soil density. 

Liquefaction potential of the site soils in the vicinity of Bridge No. F-712 was evaluated 

in general accordance with the methods presented in Youd and Idriss (1997) using data 
obtained from Borings SB-19-274, SB-19-276, SB-19-279, LSB-19-473, SB-19-281, and 

RB-370, and Cone Penetrometer Test (CPT) Soundings SC-19-275, SC-19-277, SC-19-

278, and SC-19-280. Results of our analysis indicate that should an earthquake of 

sufficient magnitude occur, localized zones within the site soils above an elevation of 

approximately 1275 meters may experience liquefaction when subjected to strong ground 

motions for a sufficient duration. Liquefaction-induced settlement at the bridge site was 

evaluated in general accordance with the procedures presented in Tokimatsu and Seed 

(1987). The analysis methodology is explained in detail in a design memorandum 

included in Appendix G. Based on the results of the analysis, liquefaction-induced 

settlements at the bridge site were estimated to range from about 16 to 170 millimeters 

(mm). 

Based on evidence of historical liquefaction-induced horizontal displacements within the 

Segment 4 project limits, liquefaction-induced lateral spread was considered for potential 

impacts to the proposed construction. The northern portion of Segment 4 is located 
within the Farmington Siding Landslide Complex, which consists of liquefaction-induced 

landslides that date back to latest Pleistocene and Holocene time. Based on review of 

maps presented in Hylland and Lowe (1998), the proposed Bridge No. F-712 site is 

located near the southern mapped boundary of the complex. The site lies within the older 

mapped portion of the complex, approximately 214 km east of the younger mapped 

portion. The Hylland and Lowe (1998) study indicated that susceptibility to liquefaction

induced landslides may be less than in earlier due to lower average lake and associated 
groundwater levels. The study also indicated that above-average precipitation could 

create locally perched conditions which could liquefy and slide when subject to strong 

ground motions. 
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Liquefaction-induced lateral spreading was assessed for the Bridge No. F-712 site using 

data obtained from the exploratory borings (SB-19-274, SB-19-279, LSB-19-473, and 
SB-19-281) and the revised multilinear regression equations by Youd, Hansen, and 

Bartlett (2002). Based on the results of the analysis, horizontal displacement due to 

liquefaction-induced lateral spreading in localized soil layers was estimated to range from 

about 0.3 to 3.1 meters. No horizontal displacement was estimated in Boring SB-19-276, 

located near the center of the proposed bridge. The potentially liquefiable layers 

contributing to the lateral spread hazard at this bridge site do not appear to be continuous; 

therefore, no mitigation measures are recommended. It should be noted that the proposed 

installation of wick drains and the use of surcharge to preload the soils will reduce the 

liquefaction and lateral spread potential by allowing rapid dissipation of seismically

induced pore pressures and densification of the native soils. 

5.2 Design Criteria 

In accordance with the RFP for the Legacy Parkway Project and communication with 

UDOT, bridges and embankments/retaining walls located within 15 meters of bridge 

supports were designed to meet a seismic hazard level of 10% exceedence in 250 years, 

which was selected for the project as a peak ground surface acceleration (PGA) of 0.6g. 

Embankments and walls not supporting abutments were designed to meet a seismic 

hazard level of 10% exceedence in 50 years, which was selected for the project as a PGA 

of 0.29g. Liquefaction and stability analyses were conducted on the basis of these 

seismic design criteria. 
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6.0 FIELD AND LABORATORY TEST DATA 

6.1 Field Exploration 

Field exploration for Segment 4 included eleven borings and four CPT soundings that 

were carried out as part of the Kleinfelder's (2000) study. Subsequent to this initial 

investigation, three additional borings were drilled in the vicinity of the proposed bridge. 

The locations of explorations completed during the original and supplemental 

investigations are listed in the Exploration Information Table in Appendix A. The 

approximate locations of explorations conducted during Kleinfelder's study (2000) are 

indicated on the Exploration Location Drawings in Appendix A. The locations of 

explorations completed at the bridge site during both the initial and supplemental 

investigations are shown on the Soil Data Exploration Location Plan in Appendix A. The 

locations represented on the figures in Appendix A are based on the coordinates shown in 

the Soil Exploration Information Tables; the station and offset shown in the table (and on 

the exploration logs) may not reflect final alignment stationing. 

Logs of subsurface conditions encountered in the borings and CPT soundings are 

presented in Appendix B. Included with the logs in Appendix B are a Key to Boring Log 

Soil Symbols and Terms and a CPT Classification Chart. 

In general, the locations and planned depths of the explorations were determined based 

on the preliminary height and location of the bridge and roadway embankments. Borings 

for the bridge structure were usually drilled until Standard Penetration Test (SPT) 

blowcounts of about 30 blows per 0.3 meters were observed for three consecutive 1.5-

meter intervals. CPT soundings were continued until refusal of the cone was reached. 

The number and depths of explorations corresponding to each feature are summarized in 

Table 2. 

Table 2 Number and Depths of Explorations for Segment 4 

Borings CPT Soundings 

Feature No. Depth, m No. Depth, m 
Bridge 7 33.5-46.3 4 20.3-55.1 

Roadway Embankments 7 8.8-22.6 0 --

Each exploration was assigned an alphanumeric identification according to: 

(SB, RB, LSB, SC)-XX-XXX 
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SB = structure (bridge) boring 

RB = roadway boring 

LSB = additional structure (bridge) boring 

SC = structure CPT sounding 

XX = two-digit number corresponding to the assigned FAK structure number; 

blank for roadway borings 

XXX = three-digit number representing a sequential numbering system for 

borings and soundings 

6.1.1 Borings 

Borings were accomplished using truck-, track-, or ATV-mounted drills equipped for soil 

sampling. Hollow-stem auger or mud rotary drilling method was used. Drilling fluid 

was used as necessary during drilling to equalize hydrostatic pressures in order to reduce 

the potential for heave and help control artesian water pressures. Typically, soil sampling 

was attempted at 0- (i.e., continuous sampling) to 3-meter intervals. Disturbed soil 

samples were collected using a SPT or modified California split-barrel sampler driven by 

a 63.5 kg hammer free-falling from a height of 762 millimeters (mm). The sampler 

driving resistance, expressed as "blows per 0.15 m" on the boring logs, was recorded for 

each sampling depth by the field engineer during drilling. 

These field-determined blowcounts were corrected for hammer energy, overburden 

pressure, rod length, and sampler diameter (as applicable for the modified California 

sampler) to obtain the (NI)60 values shown on the boring logs. To determine energy 

correction factors, UDOT performed a hammer efficiency test on each hammer. The SPT 

hammer calibration records are included in Appendix C. Corrections for sampler 

diameter were made with the following equation: 

where, 

Ncorrect = Nmeasured * (2i - (1.375)2 
Do2-D12 

Do= outside diameter of modified California sampler (63.5 mm for this study) 

D1= inside diameter of modified CalIfornia sampler (50.8 mm for thIS study) 

Relatively undisturbed soil samples were collected with 76.2 mm outer-diameter by 762 

mm long Shelby tubes pushed hydraulically or with a mechanically operated piston 
sampler. After VIsual classification in the field, the samples were packaged to prevent 
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moisture loss and transported to the laboratory for testing. Upon completion, borings 

were backfilled with a 30 percent solid bentonite grout placed by tremie methods. 

6.1.2 CPT Soundings 

CPT soundings were performed using a truck- or track-mounted rig designed and 

equipped to conduct the tests. A calibrated piezocone was used to measure tip resistance 

(QT), sleeve friction (Fs), and pore pressure at nearly continuous depth intervals. The 

piezocone calibration reports are included in Appendix C. Once collected, the data were 

processed with a specialized software program to produce the CPT sounding logs. The 

soil profile shown on each of the sounding logs was determined based on the Robertson 

and Campanella (1990) classification system, whereby a "Soil Behavior Type" (SBT) is 

assigned to soils based on measured QT and Fs values. A CPT Classification Chart is 

included with the CPT sounding logs in Appendix B. It should be noted that the cone 

penetrometer SBT classifications do not necessarily correlate with the soil descriptions 

given on the boring logs. 

The shear strength parameters, (N[)60, relative density, and overconsolidation ratio (OCR) 

were estimated for each depth interval based on standard published correlations as 

described in Appendix D. These data are summarized on the CPT Output Tables, also 

included in Appendix D. 

Two dynamic pore pressure dissipation tests were performed in each of Soundings SC-

19-275, SC-19-277, SC-19-278, and SC-19-280. This test consisted of collecting pore 

pressure measurements while keeping the piezocone stationary for a period of time. 

Results of the dynamic pore pressure dissipation tests, in the form of plots of pore 

pressure versus time, are included in Appendix E. Upon completion of testing, CPT 
sounding holes were filled with a bentonite grout using tremie methods. 

6.2 Laboratory Testing 

Recovered soil samples were visually classified in the field and again in the laboratory by 

a second engineer or geologist. As part of the laboratory classification process, Shelby 

tube samples were extruded for assessment of stratigraphic variations (such as sand and 

silt layers) and to conduct torvane shear tests. Based upon the visual classifications and 

laboratory test results, soils were classified in general accordance with the Unified Soil 

Classification System (USCS). The USCS is described on the Key to Boring Log in 

Appendix B. 
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Laboratory tests were conducted on selected soil samples for classification purposes and 

to estimate pertinent physical and engineering properties. These tests include: natural 
dry umt weight and moisture content; Atterberg Limits (ASTM D 4318); particle size 

distribution including percent passing the No. 200 sieve (percent fines; ASTM D 422); 

one-dimensional consolidation (ASTM D 2435); direct shear (ASTM D 3080); 

unconfined compressive strength (ASTM D 2166); specific gravity (ASTM D 854); and 

corrosion resistance analyses including resistivity, pH, and water soluble sulfates 

(performed in general accordance with standard test methods). Results of laboratory tests 

are presented on the Summary of Laboratory Test Data Table and test reports in Appendix 

F, as well as on the boring logs in Appendix B. 
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7.0 GEOTECHNICAL ANALYSIS AND RECOMMENDATIONS 

7.1 Bridge 

Bridge No. F-712 (FAK No. 19) will be constructed along Glovers Lane (between G 

50+352 and 50+588) over the Legacy Parkway mainline, UPRR, and 1-15 at 

approximately LP 6018+650. This six-span, precast concrete bridge will be 20.6 meters 

wide with span lengths ranging between 31 and 45 meters. 

7.1.1 Subsurface Conditions 

7.1.1.1 Soils 

Native soils within Segment 4 of the Legacy Parkway Project may generally be described 

clay and silt layers with interbedded sand and gravel layers. A more detailed discussion 
of materials encountered at the Bridge No. F-712 site is presented below. The soil 

descriptions are based on review of logs of 9 explorations completed at the site (LSB-19-

473, SB-19-274, SB-19-276, SB-19-279, SB-19-281, SC-19-275, SC-19-277, SC-19-278, 

and SC-19-280). Additional information is presented on the logs provided in Appendix 

B. It is noted that stratification boundaries shown on the boring logs represent the 

approximate location of changes in material types; in situ, the transitions may be gradual. 

Existing embankment fill in the vicinity of Bridge F-712 extends to depths ranging 

between about 1 and 11.5 meters below the ground surface. The subsurface profile 

beneath the fill consists of interlayered clays (CL, CL-ML) and silts (ML, MH) with 

interbedded layers of sand (SP, SP-SM, SM, SC) and gravel (GP, GM, GC). The near

surface native soils are predominantly fine-grained to an elevation of about 1268 meters; 

below, the soils are predominantly granular. In general, the consistency/relative density 
of the site soils increases with depth; an exception is noted in Boring SB-19-281, where a 

zone of generally dense sand is underlain by a layer of medium dense sand (to the 

maximum depth explored). 

Above an elevation of approximately 1268 meters, the clay/silt layers are very soft to 

medium stiff with some stiff zones, and the sand/gravel layers are loose to dense. Typical 

(N\)6o values in these upper clays/silts range from 0 to 8 (with higher values in the stiffer 

zones), and those in the upper sands/gravels range from 4 to 38. At lower elevations, the 

clay/silt layers are stiff to very stiff with (N1)6o values ranging from 12 to 16, and the 

sand/gravel layers are generally medium dense to very dense with typical (N1)6o values 

ranging from 15 to greater than 50. A relatively thin zone of loose sand, with a measured 

(N1)6o value of 9, was encountered near the bottom of Boring SB-19-274. 
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Average tip resistances measured during CPT soundings in the upper 20 to 55 meters of 

the profile range from about 0.5 to 3 MPa in the clay/silt layers and from approximately 

12.5 MPa to greater than 25 MPa in the sandlgravellayers. 

7.1.1.2 Groundwater 

Based on available historical information and our experience with site conditions in this 

general location, groundwater is estimated to be located at depths of about 2 to 5 meters 

below natural grade. Drilling fluid was used as needed during drilling operations; for this 

reason, groundwater elevations were not typically measured and therefore are not 

indicated on the majority of the boring logs in Appendix B. 

7.1.2 Analysis and Design Recommendations 

Capacity, settlement and drivability analyses of piles were conducted based on 

anticipated service loads (provided by the structural engineers) and subsurface conditions 

in the relevant borings and CPT soundings. The software program Unipile® was used to 

estimate capacity and settlement. The program GRLWEAp® was used for evaluation of 

pile drivability. Piles were designed to develop axial capacity using a combination of 

end-bearing and side friction. A factor of safety (FS) of 2.25 was used to compute the 

estimated target ultimate resistance as recommended by AASHTO (1996). The Design 

Protocol for Evaluation of Axial Pile Capacity analysis is explained in detail in a 

memorandum included in Appendix G. The analysis was conducted assuming that piles 

would be driven prior to construction of embankments. 

For the Legacy Parkway Project, proposed bridge foundations for the bents and the 

abutments will consist of 406-mm diameter concrete-filled pipe piles. Pipe piles will 

consist of Grade 3 steel, with a minimum yield strength of 448 MPa and a shell thickness 

of 9.5 mm. 

Summary design data for the Segment 4 bridge structure are presented in Table 3 on the 

followmg page. Additional design data, including reference to explorations used in 

analyses, are included with the Geotechnical Recommendations for Bridge 19 

memorandum in Appendix G. Maximum pile settlements, estimated as described in the 

pIle capacity protocol in Appendix G, were determined to be within the limits specified 

by the contract documents. 
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Table 3 General Pile Design Data 

Bridge Support Minimum Estimated Service Required 
No. No. Pile Tip Pile Load, kN Driving 

Elevation, m Length, m Resistance, kN 

F-712 Abut 1 1266.8 31 912 2,052 
(FAKNo. Bent 2 1267.0 26 467 1,953 

19) Bent 3 1267.0 25 467 1,997 
Bent 4 1269.0 22 467 2,260 
Bent 5 1263.0 29 467 1,978 
Bent 6 1268.0 25 467 2,105 
Abut 7 1260.5 38 912 2,052 

Based on the subsurface conditions encountered in the borings and CPT soundings, 

standard correlations were used to develop soil parameters for lateral pile analysis. These 

soil parameters are summarized in the Soil Parameters for LPILE or GROUP (Structures) 

Table in Appendix G. 

7.1.3 Pile Capacity Field Verification 

The design loads must be field-verified using Pile Driving Analyzer (PDA) equipment in 

accordance with the requirements of the contract during the driving of the initial pile at 

each abutment and bent location. After initial penetration into the bearing strata, the piles 

shall be retapped after a period of 24 hours to confirm the required capacity has been 

achieved. Driving criteria shall be established at each abutmentlbent location based on 
review of the PDA data and in consultation with the geotechnical engineer. 

7.1.4 Construction Considerations 

Temporary shoring of earth slopes will be required; excavations for pile caps shall be 

conducted in accordance with applicable safety regulations and UDOT specifications. 

Based on anticipated groundwater conditions, groundwater may be encountered in 

excavations and should be removed by pumping or other appropriate means. It is 

recommended that excavations be dewatered a minimum of 1 meter below bottom of 

footIng at all times during pile driving. 

Pile driving shall be accomplished in accordance with applicable UDOT specifications 
and contract requirements using approved, standard diesel or hydraulic pile hammers. 
ProVIsIons shall be made to avoid damage to existing utilities, adjacent foundations, and 

other potentIal conflicts. The geotechnical engineer shall be contacted if the minimum 
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pile tip elevation is not achieved. Upon approval of pile driving activities by the 

geotechnical engineer, placement of the pile cap concrete and filling of pipe piles with 

concrete shall be performed in accordance with UDOT specifications. 

7.2 Embankments 

At Glovers Lane, maximum embankment heights (without surcharge) at the Bridge No. 

F-712 abutments are approximately 7 meters. Along the Legacy Parkway mainline, 

embankment heights are approximately 3 meters or less. 

7.2.1 Analysis and Design Recommendations 

Settlement analysis was conducted in general accordance with the Protocol for 

Estimating Primary and Secondary Settlement Magnitude, Surcharge Height, and Wick 

Drain Spacing, included in Appendix G. Estimated settlement magnitudes (primary plus 

four cycles of secondary) for the Glovers Lane embankments are given in Table 4. 

Table 4 Estimated Settlements, Surcharge Heights, and Wick Drains 

Approx. 
Embank Surcharge Wick Wick 
Sttlmnt!, Height2

, Spacing! Length, Notes 
Station 

mm m Time3 m4 

3 m1105 
NIR6 for 

G 50+310 to 
100-1025 0-2.5 

days 
25 50+310 to 50+460, 

50+9405 2m145 
days 

50+920 to 50+940 

Range of settlement (100% pnmary plus 4 cycles of secondary) estImates for all cross-sectIons evaluated. 
2 Surcharge height required to reduce the amount of time to remove 100% primary plus 4 cycles of 
secondary consolidatIOn in the natIve soIls beneath the proposed embankment to meet the construction 
schedule settlement time. 
3 Preliminary wick drain spacing (meters) and estimated time (days) to remove settlement in the native soils 
beneath the proposed embankment with surcharge and wick drains; use 3-meter spacing for one-stage 
construction and 2-meter spacmg for two or more stages of construction. 
4 Estimated wick drain length; to be field-verified. 
5 Beginning and end stations of the Glovers Lane alignment at the time the settlement analysis was 
completed. 
6 NIR = Surcharges/wicks are not reqUired (NR). 

The time for completion of pnmary and secondary (four cycles) settlement for 

embankments with surcharge and without wick drains was estimated to be about 1000 

days for the Glovers Lane embankments. To reduce the amount of time for completion 

and thereby mmimize post-construction consolidation settlement, surcharges with 
prefabricated vertical drains at triangular spacings of 2 or 3 meters are recommended for 
embankment fills greater than 3 meters in height. General recommendations for 

surcharge and vertical (wick) drains for the Glovers Lane alignment are mcluded in Table 

Geotechnical InvestIgatIon Report 17 09-30-04 



Legacy Parkway Project 

4; additional details are provided in the Embankment and Grading Summary Table in 

Appendix G. Our analysis was based on the assumption that wick drains with a width of 

100 mm, a thickness of 2 mm, and a length of 25 meters will be installed in a triangular 

spacing pattern. The amount of time necessary to achieve the required amount of 

settlement is dependent upon the wick drain spacing, and must be field-verified by 

settlement monitoring during construction. The geotechnical engineer shall be consulted 

prior to placement of subsequent stages or surcharge removal to verify that the required 

degree of settlement has occurred. 

Global stability of slopes with and without surcharge was evaluated using a limit 

equilibrium software program, GSTABL7, with Bishop's modified method of slices to 

estimate the minimum factor of safety along the critical failure surface. Soil strength 

parameters input into the slope stability model were estimated by the SHANSEP method. 

Based on communication with personnel from UDOT, global stability was evaluated 

using the design Factors of Safety (FS) shown in Table 5. 

Table 5 Minimum Factors of Safety for Global Stability of Embankments 

Condition 
Abutment General 

Embankments! Embankments 

Staged Construction, Static, Adjacent Impact 1.3 1.3 

Staged Construction, Static, Non-Impact 1.1 1.1 

Long-Term, Static 1.3 1.25 

Long Term Dynamic, PGA = 0.6g (10% PE in 
1 1 

250 years) 
I Wlthm 15 meters of the abutment. 

Results of the stability analyses, presented in the Summary of Global Stability 

Calculations Table in Appendix G, indicate that high-strength geotextile (HSG) 

reinforcement will be required for embankments at Glovers Lane to achieve the required 

FS under seismic conditions. Approximate locations where HSG is required are 

identified in the High Strength Geotextile and Staging Options Memorandum in 

Appendix G. Geotextile reinforcement with strength parameters meeting or exceeding 

that of Comtrac 1000 geotextile shall be used. Three options for HSG placement, 

including location, number of layers, elevation, length, and warp direction orientation, are 

presented in tabular form in the HSG and Staging Options Memorandum. 

Results of the short-term stability analysis indicate that staging of some embankment fills 

(including surcharge) is required to achieve a gain in undrained shear strength and reduce 
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the potential for foundation instability. Staging options for the Glovers Lane 

embankment fills are included with the HSG information in Appendix G. 

7.2.2 Instrumentation 

Instrumentation installation and monitoring, performed in accordance with the 

requirements of the contract, will be required to assess design assumptions; evaluate 

percent consolidation prior to surcharge removal; monitor stability during construction; 

and assess long-term performance. Instrumentation will include traditional survey 

settlement plates and vibrating wire settlement sensors to monitor embankment/wall 

settlements; vibrating wire pore pressure transducers to monitor induced pore pressures; 

and slope inclinometers for monitoring lateral deflections at the toe of an 

embankment/wall. An Instrumentation Plan for the Legacy Parkway Project has been 

developed in accordance with RFP requirements and is included in Appendix G. The 

Instrumentation Plan shall be re-evaluated during construction and in consultation with 
the geotechnical engineer to verify that the specified instrumentation is adequate for 

evaluation of embankment/wall performance. 

7.2.3 Construction Considerations 

It is recommended that water encountered m embankment excavations be removed 

promptly. If soft, wet, pumping, or otherwise unsuitable soils are exposed at subgrade 

elevation, the recommendations provided in the Subgrade Preparation Guidelines 

Memorandum in Appendix G should be followed. 

Embankment construction shall be accomplished using approved materials in accordance 

with applicable contract requirements. Consideration must be given to avoid damage to 

existing utilities, adjacent facilities, and geotechnical instrumentation during and after 

construction. 

In general, permanent fill slopes shall be constructed with slopes no steeper than 2H 

(horizontal): IV (vertical). Where permanent fill slopes no steeper than 1 Y2: 1 (H: V) are 

required, slope paving shall be used. Temporary construction excavations should be 

properly sloped or shored. All excavations shall be accomplished in accordance wIth 

applicable federal, state, and local standards. 

7.3 Retaining Wall 

Roadway design for Segment 4 has identified the need to construct one MSE wall 

(UDOT Wall No. R-392-0l) for support of the west abutment of Bridge No. F-712. The 
wall will be located at approximately LP 50+350, and will be about 40 meters in length 

and 4 meters (maximum) in height. 
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7.3.1 Analysis and Design Recommendations 

Analysis of global stability, bearing capacity and settlements are discussed in this section. 

Per general industry practice for design/construction of MSE walls, internal stability 

analysis is the responsibility of the proprietary wall designer. Wall design shall include 

consideration for applicable static and seismic loadings, adjacent structures, supported 

signs and light poles, etc. Ranges of magnitudes for the various geotechnical parameters 

for the MSE wall design are provided in Table 6 below. 

Table 6 Geotechnical Parameters for MSE Wall 

Parameter Units Material Type Value 

Unit Weight kN/m3 Select Backfill 20.5 

Random Backfill 19.7 
Poisson's Ratio - All 0.4 

Clay 2-50 

Young's Modulus MPa 
Silt 2-20 

Loose Sand/Gravel 50-150 

Dense Sand/Gravel 100-200 

Friction Angle degrees 
Clay 0 

Sand 22-36 

Cohesion kPa 
Clay 

Sand 

50-100 

10 

Analysis of wall stability was performed in conjunction with the embankment stability 
analysis; a more thorough discussion of the analysis methodology is provided in the 

"Embankments" section of this report. Based on the analysis results, HSG fabric is 

recommended for the embankments and supporting wall along Glovers Lane to mitigate 

long-term stability under seismic conditions; recommendations for HSG were discussed 

in the "Embankments" section of this report. 

Native subgrade materials beneath walls consist of clays and silts with an allowable 

bearing capacity on the order of 60 kPa. It is recommended to overexcavate to 1 meter 

below the bottom of the footing and backfill using select material in accordance with 

project specifications. Overexcavation and replacement should extend at least 1 meter 

beyond each edge of the footing. Footings established on a minimum of 1 meter of 
properly placed and compacted select backfill may be proportioned for a maximum 

allowable bearing pressure of 120 kPa. 
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Estimated wall settlements were computed in conjunction with the embankment 

settlement analyses. Prefabricated vertical wick drains are recommended for high walls 
and embankments as required to achieve the required degree of consolidation prior to 

pavement construction. 

7.3.2 Construction Considerations 

Wall construction shall be accomplished using approved materials in accordance with 

applicable contract requirements and manufacturer's guidelines. The MSE wall shall be 

constructed with facing panels founded on a concrete leveling pad, and should be 

embedded (to top of leveling pad) at least 750 mm below lowest adjacent grade for frost 

protection. In accordance with AASHTO requirements, a minimum of 1.2-meter wide 

horizontal bench shall be provided in front of retaining walls founded on slopes. 

However, no bench is required where the slope in front of an abutment wall consists of 

concrete slope paving; a minimum of 0.6 meters of embedment in front of such walls 

shall be provided. Drainage behind walls shall be considered in design and construction. 

It is recommended that water be promptly removed when encountered in foundation 

excavations. If soft, wet, pumping, or otherwise unsuitable soils are exposed at subgrade 

elevation, the recommendations provided in the Subgrade Preparation Guidelines 

Memorandum in Appendix G shall be followed. As discussed in the "Embankments" 

section earlier in this report, instrumentation shall be installed and monitored to evaluate 

settlements and lateral deflection. Consideration must be gi ven to avoid damage to 

existing utilities, adjacent facilities, and instrumentation during and after construction. 

7.4 Arch Culvert 

Segment 4 includes construction of a new arch culvert (UDOT No. V-2033) for the Steed
Davis Creek beneath the Legacy Parkway mainline at approximately LP 6018+470. The 

new culvert will be approximately 7.56 meters wide and 70 meters long. 

Recommendations for allowable bearing pressures and embedment depths are 

summarized in the Bearing Capacity Recommendation - Steed Creek Structure 

Memorandum and Summary Sheets in Appendix G. 

Groundwater will likely be encountered during excavation and if so, dewatering is 

recommended. Foundations shall bear on properly prepared subgrade soils as described 

in the "Earthwork" section later in this report. 

7.5 Sign Structures 

Overhead and cantilever sign structures will be supported on drilled caissons in natural 
soils and/or engineered fill. Information obtained from nearby borings and/or CPT 
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soundings was used for geotechnical analyses as needed. Recommended soil parameters 

for design of sign foundations were developed using standard correlations and are 
summarized in a memorandum included in Appendix G. 

Casings for drilled shafts will likely be required where groundwater is encountered. 

Foundations shall bear on properly prepared subgrade soils as described in the 

"Earthwork" section later in this report. 

7.6 Utilities 

Settlement analysis was conducted for utilities in accordance with the protocol in 

Appendix G. Results of settlement analyses for utilities at some Segment 4 locations are 

presented in Table 7. 

Table 7 Estimated Maximum Settlements for Utilities at Selected Locations 

Approximate Embankment Height, Est. Maximum Settlement, 
Station m mm 

LP 6018+620 1.8 100 
LP 6019+100 1.8 100 
LP 6019+468 1.8 100 
LP 6019+900 0.3 25 

Anticipated settlements shall be taken into consideration in design of new utilities and 

installation/relocation of existing utilities. Ground improvement techniques such as use 

of lightweight fills or surcharge with wick drains may be employed as a technique for 
settlement mitigation. The geotechnical engineer shall be consulted if evaluation of 

settlement impacts for underground utilities is required during construction. 

Groundwater may be encountered during excavation and if so, dewatering IS 

recommended. 

7.7 Earthwork 

All earthwork operations, mcluding stripping, subgrade preparation, excavation, fill 

placement and compaction, dewatering, etc., shall be conducted in accordance with the 

requirements of the contract and applicable UDOT specifications. All soil materials used 

on the project, including but not limited to, embankment fill, select wall backfill, random 

wall backfill, ground improvement soils, and dram age materials, shall conform to 
apphcable specificatIOns. Excavated soil materials may be suitable for re-use provided 
that they meet specifIcation requirements and are approved by the geotechnical engineer. 
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In general, permanent fill slopes shall be constructed with slopes no steeper than 2: 1 

(H: V). Where permanent fill slopes no steeper than 1 V2: 1 (H: V) are required, slope 

paving shall be used. Temporary construction excavations should be properly sloped or 

shored. All excavations shall be accomplished in accordance with applicable federal, 

state, and local standards. 

Geotechmcal Investigation Report 23 09-30-04 



Legacy Parkway Project 

8.0 CLOSURE AND LIMITATIONS 

This report summarizes the geotechnical field explorations, laboratory testing, analysis 

approach, and recommendations for design and construction of structures and 

embankments in Segment 4 of the Legacy Parkway Design-Build Project. This report 

does not reflect any variations that may occur between data points such as borings and 

CPT soundings performed for the subject project. If variations in soil conditions are 

encountered during construction, it may be necessary to re-evaluate the recommendations 

of this report. Parsons Brinckerhoff, Inc. should be consulted if additional information or 

design changes are required during construction. 

Parsons Brinckerhoff, Inc. has prepared this report for Segment 4 of the Legacy Parkway 

Project in accordance with the terms and conditions of its agreement with, and for the 

exclusive use and benefit of, Fluor Ames Kramer LLC, the Design-Build Contractor. 
Parsons Brinckerhoff, Inc. does not offer any other warranties, express or implied. 

Geotechnical Investigation Report 24 09-30-04 



Legacy Parkway Project 

9.0 REFERENCES 

Abramson, L.W., Lee, T.S., Sarma, S., and Boyce, G.M., 1995. Slope Stability and 

Stabilization Methods, Wiley & Sons, Inc., New York. 

AASHTO, 1996. Standard Specifications for HIghway Bridges, 16th ed., Washington, 

D.C. 

Hylland, M.D., and Lowe, M., 1998. Characteristics, Timing, and Hazard Potential of 

Liquefaction-Induced Landsliding in the Farmington Siding Landslide Complex, Davis 

County, Utah, Special Study 95, Utah Geological Survey. 

Kleinfelder, Inc., 2000. Report of Geotechnical Field and Laboratory Investigations, 

Legacy Parkway - Preferred Alternative, 1-215 Interchange to 1-15/U.S. 89 Interchange. 

National Oceanic and Atmospheric Association. (Updated December 10, 2003). 

Comparative Climatic Data Publication. [online resources]. Available: 

http://www.noaa.gov/climate.html. (June 2, 2004). 

Tokimatsu, K., and Seed, H.B., 1987. Evaluation of Settlements in Sands Due to 

Earthquake Shaking, Journal of geotechnical engineering, ASCE, Vol. 113, No.8, pp. 

861-878. 

U.S. Geological Survey. (Modified May 3,2001). Great Salt Lake, Utah. [online 

resources]. Available: http://ut.water.usgs.gov/greatsaltlake/. (June 9,2004). 

U.S. Geological Survey. (Updated May 27, 2004). National seismic hazard mapping 

project - Interpolated Probabilistic Ground Motion for the Conterminous 48 States by 

Latitude Longitude, 1996 Data. [online resources]. Available: 

http://eqint.cr.usgs.gov/eq/htmlllookup-interp.html. (June 4,2004). 

Utah Department of Transportation, October, 2000. Request for Proposals, Legacy 

Parkway Design-Build Project. 

Utah Geological Survey. (Copyright 2004). Large earthquakes on the Wasatch Fault. 

[online resources] . Available: http://geology.utah.gov/utahgeo/hazards/eqfault/eqfact. htm 

(June 8, 2004). 

Youd, T.L., and Idriss, I.M., 1997. ProceedIngs of the NCEER Workshop on the 

Evaluation of Liquefaction Resistance of Soils. Technical Report NCEER-97-0022, 

National Center for Earthquake Engineering Research (NCEER), State University of New 

York at Buffalo, Red Jacket Quadrangle, Buffalo, N.Y. 

Geotechnical Investigation Report 25 09-30-04 



Legacy Parkway Project 

Youd, T.L., Hansen, C.M., and Bartlett, S.F., 2002. Revised Multilinear Regression 

Equations for Prediction of Lateral Spread Displacement, Journal of Geotechnical and 
Geo-Environmental Engineering, ASCE, Vol. 128, No. 12, pp. 1007-1017 

Geotechnical Investigation Report 26 09-30-04 



A 



Source: 
Official Highway Map 
Utah Department of Transportation 
1995 

o 
I 

2 4 
! ! 

MILES 

8 
I 

~--------------------------~ r . 
Legacy Parkway - Preferred Alternative III KLEINFELD~.R 1-215 to 1-15/US 89 Interchange 

Project Number 35·8163-05 
PROJECT LOCATION MAP 

351 OQ134 pPt 

PLATE 

, I 

i ~ A-1 





BASE MAPS: 
SALT LAKE CITY NORTH AND FARMINGTION, UTAH 
U.S.G.S. 7.5 MINUTE QUADRANGLE 
1963 AND 1952 
Photorevised 1969 and 1975 

Project Number - 35-8163-05 

.~l'· . "'. ," ""'. 

-.-"--':----.-74;-;-.;.,~::__~'"".~-.__,H_-_:-------- -::..:. .!--+ ..:..... -"--.. . I· " 

W 
:.J1 

.--~ 

/ I" 
I 
I 
I 
I 
I 
I 
I 
I 

"'~i ,. 

"-.J--..-~.. ~1<"O~-:~-
I. 

SCALE 1:24,000 

o 1000 2000 FEET 

1"=2000' 

CONTOUR INTERVAL 20 FEET 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 

/ 
/ 

Legacy Parkway - Preferred Alternative 

! 
f 

..... .::~:::-'

/' 
./ 

::::::;:c=;. 

~ .-/ 

'/' 
ir':=:::== 
'I ,..\'. 

\ 

; 

" I ~ ~ : 
! f, 

~ 
-:s-

"~<'.::, I /-
~:j.-.. OS 

...... [':<~>~ .. 
..... :::: .... 

',' 

• .... ".: "1\} ."'. "'t:):j'" '.' I 
... : i·.j:::. ·i.o:· 

: : / .. ~ 

I-I 
! "I 
I IJTAH I 
I I 
L_~ 

QUADRANGLE LOCATION 

PLATE 

K LEI NF E L D E R I INC. 1-215 Interchange to 1-15/U.S. 89 Interchange A-2 
PROJECT VICINITY MAP 



BASE MAP: 
FARlv1INGTION, UTAH 
U.S.G.S. 7.5 MINUTE QUADRANGLE 
1952 
Photorevised 1969 and 1975 

Project Number - 35-8163-05 

-~-----

K LEI NF E L D E R J INC. 

SCALE I :24,CXX) 

1"=2000' 

1000 FEET 

:::I 

CONTOUR INTERVAL 20 FEET 
:-.IATIO:-.lAL GEODETIC VERTICAL DATUM OF 1929 

Legacy Parkway - Preferred Alternative 
/-215 Interchange to 1-15/U .S. 89 Interchange 

J ('< ..... '''..i~ 
" ,-,~,~ 

~;IT~~~~~,.;.."..~==-::,..-q>~~.-:;~=-~., ----,-.:::,C---::: 
,/~ -.. 

QUADRANGLE LOCATION 

PLATE 

PROJECT VICINITY MAP 
A-3 





POINT LINE 

SB-19-274 GLOVERS LANE 
SC-19-275 GLOVERS LANE 
SB-19-276 GLOVERS LANE 
SC-19-277 GLOVERS LANE 
SC-19-278 GLOVERS LANE 
SB-19-279 GLOVERS LANE 
SC-19-280 GLOVERS LANE 
SB-19-281 GLOVERS LANE 

LSB-19470 GLOVERS LANE 
LSB-19471 GLOVERS LANE 
LSB-19473 GLOVERS LANE 

RB-370 GLOVERS LANE 
RB415 o MAINLINE 
RB417 o MAINLINE 
RB418 o MAINLINE 
RB419 o MAINLINE 
RB420 o MAINLINE 
RB421 o MAINLINE 

Legacy Parkway 
Segment 4 

Soil Exploration Information 
(according to structure number) 

STATION OFFSET NORTHING m 

50+645384 004 RT 121 728818 
50+67.6025 245 LT 121,731 185 
50+705923 0.19 LT 121,728795 
50+734 701 000 LT 121,728480 
50+775871 571 RT 121,722593 
50+775871 571 RT 121 722593 
50+809297 140 RT 121 726760 
50+840936 744 RT 121 720587 
50+66777 000 RT 121 728766 
50+70277 000 RT 121,728617 

50+814377 000 RT 121 728740 
50+571 675 754 RT 121 721 642 

6017+100000 000 LT 120,175489 
6017+700000 000 LT 120,775482 
6017+960001 019 RT 121,035479 
6018+299985 300 LT 121,375475 
6019+470000 000 LT 122,513204 
6019+900 000 000 LT 122,925217 

EASTlNG(mL ELEVATION m 

19,846262 1,299095 
19,876913 1 300597 
19906801 1302008 
19,935578 1,290960 
19,976723 1,291 890 
19976723 1,291 890 
20,010168 1,292810 
20,041 780 1 291 920 
19,868648 1,300033 
19903647 1,301 740 
20,015253 1 295248 
19,772521 1,294969 
19,873302 1,287442 
19,876216 1,284 832 
19,877 674 1,285296 
19,876131 1,288020 
19,644 905 1,297222 
19,521 837 1,297852 

NOTES: Locations of explorations shown on the figures in thiS report are based on the coordinates shown in the above table. 
Station and offset listed above and on the exploration logs may not reflect final alignment stationing. 
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FIELD SOIL CLASSIFICATION 

PENETRATION RESISTENCE 

STANDARD PENETRATION TEST (ASTM0-1586) 
NUMBERS OF BLOWS REQUIRED TO DRIVE A STANDARD 50.S mm OUTSIDE 
DIAMETER SPUT BARREL SAMPLER 304.S mm USING A 63.5 kg WEIGHT 

RELATIVE 
DENSITY 

VERY LOOSE 
LOOSE 
MEDIUM DENSE 
DENSE 
VERY DENSE 

CONSISTENCY 

VERY SOFT 
SOFT 
MEDIUM STIFF 

STlFF 

VERYSnFF 
HARD 
VERY HARD 

MATERIAL 

BOULDERS 
COBBLES 
GRAVEL 

SAND 

FINES 

COHESIONLESS SOIL 

SPT(N,). - VALUE 
BLOWS PER 0.3m 

<4 
4 -10 
10 - 30 
30-50 
>50 

COHESIVE SOILS 

RELATIVE 
DENSITY, % 

0-15 
15 -35 
35-85 
65-85 
85 -100 

SPT(N,h. - VALUE 
BLOWS PER 0.3m THUMB PENETRATION 

<2 
2-4 
4-S 

S -15 

15 - 30 
3O-SO 
>60 

EASILY PENETRATED MORE THAN 25 mm 
EASILY PENETRATED 25 mm 
CAN BE PENETRATED OVER 6 mm 
WITH MODERATE EFFORT 
INDENTED ABOUT 6 mm, PENETRATED 
WITH GREAT EFFORT 
REAOIL Y INDENTED BY THUMBNAIL 
INDENTED WITH DIFFICULTY BY THUMBNAIL 
THUMBNAIL WILL NOT INDENT SOIL 

GRADATION 

FRACTION 

COARSE 
FINE 
COARSE 
MEDIUM 
FINE 
(SILT AND CLAy) 

SEIVESIZE 

>304.Smm 
75 mm to 304.S mm 
19mm to 75 mm 
NO.4to 19 mm 
No. 10 to No. 4 
No. 40 to No. 10 
No. 200 to No. 40 
PASSING No. 200 

GRAIN SIZE 

>304.Smm 
75 mm to 304.S mm 
19mmto75mm 
2 mm to 4.74 mm 
85-100 
4301UTl to 2 mm 
751UTl to 430jJl11 
<751UTl 

CRITERIA FOR DESCRIBING MOISTURE CONTENT 

SUGHTL Y MOIST 
MOIST 
WET 

ABSENCE OF MOISTURE, DUSTY, DRY TO TOUCH 
MOIST BUT NOT VISIBLE WATER 
VISIBLE FREE WATER, USUALLY SOIL IS BELOW WATER TABLE 

TRACE 
FEW 
UTTI.E 
SOME 
MOSTLY 

VARIATIONS IN SOIL STRATIGRAPHY 

<5% 
5 to 10% 
15 to 25% 
30 to 45% 
50 to 100% 

CRITERIA FOR CLAY PLATICITY AND DRY STRENGTH 

PlASTICITY 

NON-PlASTlC 
LOW 
MEDIUM 
HIGH 

PLASnCITY INDEX 

0-3 
3 -15 
15 -30 
>30 

DRY STRENGTH 

VERY LOW 
LOW 
MEDIUM 
HIGH 

THE TORVANE IS AN INDICATOR OF THE UNCONFiNED COMPRESSIVE STRENGTH 
OF FINE-GRAINED SOILS. THE TORVANE IS MANUALLY ROTATED UNTIL THE SOIL 
SHEARS. THE TEST IS A VERY CRUDE ESTIMATE OF THE COMPRESSIVE STRENGTH. 
HENCE, IT SHOULD BE COMPARED WITH OTHERS FOR A RELIABLE 
ESTIMATE OF THE UNCONFINED COMPRESSNE STRENGTH. 
RESULTS SHOWN ON PLOTS IN GDR. 

UNIFIED SOIL CLASSIFICATION (USCS) 
IDENTIFICATION AND DESCRIPTION 
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HIGHLY ORGANIC SOILS 

ABBREVIA nONS 

NA - NOT APPUCABLE 

en 
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GDR - GEOTECHNICAL DATA REPORT 

SYMBOLS 
GRAPH LEITER 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

TYPICAL 
DESCRIPTIONS 

WELL.-GWlED GRAVB.S, GRAVEl.· 
SAND MIXTURES. UTTlE OR NO 
ANES 

POOR!. Y-GW!ED GRAV8.S, 
GRAVEL· SAND MIXTURES, UTTl..E 
ORNOANES 

SIlTY GRAVELS, GRAVEl.· SAND· 
SR.T MIXTURES 

ClAYEY GRAV8.S, GRAVEL· SAND· 
ClAY MIXTURES 

WELL..{;RACED SANDS, GRAVELlY 
SANDS, UT11..E OR NO ANES 

POOR!. Y.{;RACED SANDS, 
GRAVELlY SAND, UTTlE OR NO 
FINES 

SILTY SANDS, SAND· SILT 
MIXTURES 

ClAYEY SANDs. SAND· ClAY 
MIXTURES 

INORGANIC SILTS AND VERY FINE 
SANDS, ROCK R.OUR. SILTY OR 
ClAYEY ANE SANDS OR ClAYEY 
SILTS WITH SUGHT PI..ASTICITY 

INORGANIC ClAYS OF LOW TO 
MEDIUM PlASTICITY, GRAVB.l. Y 
CLAys, SANOY ClAYS, SILTY 
ClAYS, LEAN ClAYS 

ORGANIC SILTS AND ORGANIC 
Sn.TY ClAYS OF LOW PtAmCITY 

INORGANIC SILTS, MICACEOUS OR 
DIATOMACEOUS FINE SAND OR 
SILTY SOILS 

INORGANIC ClAYS OF HIGH 
PlASTICITY 

ORGANIC CLAYS OF MEDIUM TO 
HIGH PlASTICITY, ORGANIC SR. 15 

PEAT. HUMUS, 'fNiNAP SOILS WITH 
HIGH ORGANIC CONTENTS 

RI KLEI N FELD ER 

Project Number 35-8163-05 

SOIL LABORATORY TEST DESCRIPTIONS 

Water Content and Unit Weight 

Measures water (moisture) content of soils by drying with 
direct heat 
RasuIts reported in percent on field test boring logs. 
Dry density determines dry unit weight of soils. 
RasuIts reported In kNlm'on field test boring logs. 

Uquid Umit, PlestIc Umit, and Plasticity Index - ASTM D 4318 

Measures liquid limit, plastic limit, and plasticity index of soils. 
Results reported in liquid limit (LL) and plasticity index (PI) 
or non plastic (NP) on field test boring logs. 

Grain Size Distribution Tests - ASTM D 422 

Quantitatively measures distribution of partlde sizes in soils. 
Results shown on a plot in the geotechnical data report (GDR) 
SV = Grain size distribution test was run 
% Passing No. 200 = Amount of fines passing No. 200 sieve in percent 

SpflCific Gravity - ASTM 0 854 

Measures specific gravity of soils by means of a pycnometer. 
Results reported in specific gravity (SG) on field test boring log. 
SG = Specific gravity test wes run. 

Consolidation Test - ASTM 0 2435 

Measures rate and magnitude of consolidation of soil when it is 
restrained laterally and loaded and drained axially. 
Results shown on plot in GRD. 
C = Consolidation test was run. 

Direct Shear Test - ASTM 0 3080 

Measures the shear strength of a soil in direct shear. 
OS = Direct shear test was run for multi-point test 

Unconfined Compressive Strength - ASTM D 2166 

Measures unconfined compressive strength. qu, of cohesive soil in 
undlsturibed condition using a strain-controlled application of the axial ioad. 
Results shown es undrained shear strength, Su = (qJ2), kPa 
on field boring log and summary of laboratory test data. 

Corrosion Resistance Tests 

Measures key parameters induding pH, electrical resistivity (ohm-an) 
and water soluble sulfates (ppm) for use in the evaluation of the 
corrosion potential of the existing soils. 

Legacy Parkway - Preferred Alternative 
1-215 to 1-151 US 89 Interchange 

KEY TO BORING LOG 
SOIL SYMBOLS AND TERMS 
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Boring: S8-19-274 
Sheet 1 of3 

SAMPLE DESCRIPTION 
(ASTM D 2488ID 2487) 

FILL: SAND and Sandy GRAVEL - very dense, mOist, brown 

~1290 ~--~T7.~~~~~----~----~--~~----------~ Lean CLAY - stiff, moiSt, brown, with gray and wet silt 

f-

-

f- 1285 

~~ 
Si .., 
~f
iii .. 
III 
II) ... 
~f-
Io 
C 

~ J--1280 

Silty SAND - loose to medium dense, wet, black., frequent clay and silt 
seams and layers 

Lean CLAY - soft, wet, brown to gray, occasional silt and silty SAND 
seams 
- SAND layer, medium grained 

• very soft, some fine-gramed sand seams 

Depth 

SAMPLE CI 
o 

...J eSPT(N,). 

~ ~----~~r----------r----------~ _ ~ Soil 0 SPT (N,). 
~ 8. !:e Classification N, Blows per 0.15 If (Gntatar than 50 Blows) 

ft m (!) ~ 8 E (or interval shown) 
~- uses AASHTO 

-
-
-
-

5-
-
-
-
-

10-
-
-
-
-

15-
-
-
-
-

20-
-
-
-
-

25-
-
-
-
-

30-
-
-
-
-

35-
-
-
-
-

40-
-
-
-
-

45-
-
-
-
-

50-
-

9Y< 
i-X< 

)C)C 
~~ » SPT 0 

2-~ 
g~ 
t?)< 

3-~1 bY'x MC 610 
~ 
~ 

4 -bY'x 
I><~ 

X'Y"" SPT 0 
5- ~ 
~ 
»9< 

6-><>< ht SPT 559 

><0-
7-~ 
~ 
~ ). MC 8 _X< 25 
Y< 
>S: 

9-Y< 
t=1 MC 152 

10-~ 
~ 

f--

CL A-6 

11 -~, SPT 508 !---'S""'M-'-+-A-.-2.-5-f 

12-~ 
~P P 406 

13-~ 
14 f--, 

f--Ji 
f-
I---

15-f--

SPT 533 

P 610 

CL A-6 

501100mm 

o 
IT I I 

10 
N 

I I I I 

J-lJ-l -lJ-lt 
I II I 1 I I II 
------ -------

I I I I 1111 
------ -------

18 24 45 50 I I 1 I 1 I 114 

501 75mm 

riri -ifif 
1-H -~ -H -H _(D 

tlJ-l -lJ-lt 
24 30 36 36 e 42 

50/125mm 

6 7 10 

4 4 4 

o 2 4 

1111 "" ------ -------

I I I I : I I liD 
------ -------

II II II II 
10 l~bri -irl1-

1-H-~ -H-H-
2 ~~ l t l -l J -l t 

11111111 ------ -------

I I I I I I I I 
------ -------

"" I I I I 
5 efiri -11-11-

1-H-~ -H-H-

Test Results * 

43 

45 14.9 29 36 12 94 I--
f--p 

= 16-t= ~-lLL -lLl~- 48 

-
55-

-
-
-
-

60-
-
-
-
-

65-

f-
f--

17 -;=, 
I-

18 -== 
t=p 

19 -~ 
~ 

f-
~ 
~ 

o 3 SPT 610 o II I [ 
3 .~ - - - - - : II I -------

1111 1111 
-------

P 508 I i I I I " I 

I ... : : I I I I I I 

.!!! 
CD 
CD 
I-
"
CD 

.c:: o 

C 
SG 

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

III KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-19-274 
Sheet 1 of 3 

Logged by: 

Date Start 
Date Finish: 

Station: 

M.lvers 
213100 

217100 
50+645.384 0.04 RT 

Line: GLOVERS LANE 

Coordinates (m): N 121,128.818 E 19,846.262 

Elevation (rn): 1299.158 
Total Depth Drilled (m): 40.2 
Dnll Contractor: Layne Christensen 

Driller: S. Church 
Rig Type: CME-750 

Drilling Method: Mud Rotary 

Hammer Type: Automatic 

Rod Type: AW 
Bonng Diameter: 133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVO '88) 

Coordinates are NAD '83 

2. = Observed Groundwater depth at time of dnlling 

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

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

Transportation OffiCIals 

= See Key to Soli Logs for list of abbreViations 

and descriptions of tests 

SAMPLE TYPE 
~ SPT = Standard Penetration Test, 34.9mm 10 and 

50.Bmm 00 split spoon sampler 

= Modified California Sampler, 50.8mm 10 and 

63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm DO, pushed 

= Bulk Sample 

PLATE 8-209 
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Boring: S8-19-274 
Sheet 2 of3 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

- Lean CLAY. continued; soft, olive gray. mottled brown 
- interbedded with SILT and SAND layers 10 to 20 mm thick 

- very soft, olive gray 

Clayey SAND - loose to medium dense, wet. black 

Lean CLAY - very soft, black mottled gray 

Poorly Graded SAND - medium dense, wet, gray, medium to 
coarse-grained sand, frequent GRAVEL layers 

Poorly Graded GRAVEL with sand - medium dense, wet, gray, clasts 
up to 20 mm 

Poorly Graded SAND - loose, wet, gray to black, medlum-grained 

- medium dense, frequent lean CLAY layers 10 to 75 mm thick 

-loose, interbedded gravel layers. olive to dam gray 

CI 
0 

..I 
Depth u 

:E 
CL ID 
f CL 

ft m Cl >-
too 

- '"--~ SPT 
- I--- ~ 

- 21 - I--
70- I--

- ~p P 
I--- 22-I--

- ~ 

- I--
75- I--

23 -
t=~ 

SPT -
- I--- I--
- 24 - I--

80- I--
I---

25-
I--- I--- I--

- I--
85- 26 - 1---1-

P - I P 
- l-

I---
27 -- I--

90-
- I--
- 28 -
- f----.-
- I---

95- 29 -

t=~ 
SPT -

-
I--- 30 - I--

100- I---
- I--
- 31 - f--

I--- I--- I--
105 - 32 

P - ~P 
- I-

- 33 --
110-

- F - 34-
o(S 

- Doc -
115 - 35-~61l-- IC, SPT 

-
- 36 -
-

120- l-

- , SPT 
37 -

-
-
-

125- 38 -
, SPT -

-
- 39 -
-

130-
~ SPT -

SAMPLE 

~ Soil 
ID- N. Blows per 0.15 m >E Classification 
8E (or interval shown) 
ID- uses AASHTO a:: 
559 1 2 4 8 

610 0 1 1 1 

457 
SC A-2-7 

610 1 i. 3 4 
CL A-6 

279 
SP A-3 

GP A-2-4 

356 10 2J 33 44 
SP A-3 

406 11 20 20 31 

559 8 1CJ 12 17 

Test Results * - t.egacy Parkway-- Preferrecr-Alternative .. - .l!l 1-215 to 1-15/US 89 Interchange eSPT(N,l.. -!:! ~ .. E CI 
ftI Ii .; ~)( c: 0 II) 

OSPT(N,l.. 0. ... ~ E 
.. :J -0 CD 

IH :::I .2 ID ::: N I- KLEIN FELDER (GrutIIr than 60 Blows) .... .s 411- .~ 'lJ -1:1 ... 
::J ~ C~ III c: ftI • 

"0 "3 ftI_ 0. 0 CD 
en ~ ~ C" ii: o z .r:: 

~ ~ -10 :is ! :J 0 Project No. 35-8163-05 
0 N C 

I I I I I I I I 

FIELD TEST BORING LOG l~J-l -U-l~-
Boring: 58-19-274 

, , " "" 43 Sheet 2 of 3 ------ -------
, , , , , , 

" to-; - - - - - ------- Logged by: M.lvers 

"" 
, 

'" 
Date Start: 213100 

Date Finish: 217/00 

fifi -ifir Station: 50+645.384 0.04 RT 

Line: GLOVERS LANE 

1-H-~ -H-H- Coordinates (m): N 121,728.818 E 19.846.262 
Elevation (m): 1299.158 

~-~J-~ -~J-~J-
Total Depth Drilled (m): 40.2 

47 17.1 19 68 38 49 C Drill Contractor. Layne Christensen 

53 SG Driller. S. Church 

I I I I I I I I Rig Type: CME-750 
------ -------

Drilling Method: Mud Rotary 

I , , , , , I , Hammer Type: Automatic 

------ ------- Rod Type: AW , , , f I 
, I I Boring Diameter. 133 mm 

~riri -ifl1- LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1-H -~ -H-H- 1988 (NAVD '88) 

Coordinates are NAD '83 

~-~J-~ -~J-~L 'Sl = Observed Groundwater depth at time of drilling 

I II I , I I , Blows = Number of blows required to drive split spoon 

------ ------- lV 
sampler 150 mm or interval shown 

I I I I I , I I 38 USCS = Umfied Soil Classification System 

------ ------- AASHTO = Amencan ASSOCIation of State Highway and 

, , , I I I I I Transportation Officials 

* = See Key to Soil Logs for list of abbreViations 

rrri -irrr and descriptions of tests 

SAMPLE TYPE 1-H-~- -H-H-1126 
~ SPT 

~-~~-~ -~~-~~-
= Standard Penetration Test, 34.9mm 10 and 

50_8mm 00 split spoon sampler 

IMC I I ~16 I I , I = Modified Callfomia Sampler, 50_8mm 10 and 

63_5mm 00 split spoon sampler 
------ -------

I , , I I , I I EjP = Piston Sampler, 76_2 mm 00 

------ ------- [l] SH I ~91 I I I I I 
= Shelby Tube, 76_2mm OD, pushed 

rrri -rrir [§] BAG '" Bulk Sample 

I I ! I I I I I D 

PLATE 8-210 
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Boring: S8-19-274 
Sheet 3 of3 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

h. - GRAVEL layer, very dense, clasts up to 20 mm thick / 

CD 
0 

....I 

Depth u 
:E 
Q. 
III ... 

ft m C) 

- f.-
-
-

135- 41 -

-
-
- 42 -
-

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(H,1. 

~--~~~----------r-----------~ t=' Soil 0 SPT (H,1. 
~E Classification N, Blows per 0.15 IT (Greater than 50 Blows) 
8 E l----~--__4 (or interval shOwn) 
CD - uses AASHTO 
~ 0 

330 1----+-----1 39 44 50/100m r I I I I I I I I 

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

jJjJ JjJL 
I I II I I I I 
------ -------

I I I I I I I I 
rrrr -rrrr 
1-H-r -H-H-
~-~~-~ -~~-~~

JJJJ JJJL 
I I I I I I I I 
II I I I I I I 
rrrr -rrrr 
1-H-r -H-H
~-~~-~ -~~-~~

LlJJ JJJL 
I I II I I I I 
------ -------

II I I I I I I 
rrrr -rrrr 
1-H-r -H-H
~-~~-~ 

I I II ------

I I I I 
1111 
rrrr 

I I , , 

-~~-~~

JLU_ 
I I I i 

-------

I I I I 
-rrrr 

I I I I 

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

III KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-19-274 
Sheet 3 of 3 

Logged by: 
Date Start: 

M.lvers 
213100 

Date Finish: 217100 
Station: 50+645.384 0.04 RT 

Line: GLOVERS Ul.NE 

Coordinates (m): N 121,728.818 E 19,846.262 
Elevation (m): 1299.158 
Total Depth Dnlled (m): 40.2 
Dnll Contrador: Layne Christensen 
Driller: s. Church 
Rig Type: CME-750 
Drilling Method: Mud Rotary 
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 blows required to drive split spoon 
sampler 150 mm or interval shown 

USCS = Unified Soli 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 

IMC 

~P 

ill SH 

@l BAG 

= Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= MOdified California Sampler, 50.Smm 10 and 

63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

= Bulk Sample 

PLATE 8-211 
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Bonng: SC-19-275 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

FILL: Well-Graded SAND with slit and gravel - mOIst, brown 

- very dense 

- medium dense, gravel decreasing to approximately less than 10% 

- dense 

- poorly graded gravel, black 

Lean CLAY - stiff, moist, black 

CI 
0 

...J 

Depth u 
:E 
Q. 
ft! .. 

ft m C) 

-
-
-
-

5-
-
-
-
-

10-
-
-
-
-

15 -
-
-
-
-

20-
-
-
-
-

25-
-
-
-
-

30-
-
-
- 10-
-

35-
- 11 -
-
-
-

40-
12 -

-
-

13 --
-

45-
- 14 -
-
-
- 15-

50-
-
- 16--
-

55-
- 17-
-
-
- 18 -

60-
-
- 19 --
-

65-

SAMPLE 
eSPT(N,). 

I---~--'r----S-o-il---'r--------io SPT (N,). 
~ 

GI GI-
Q. >E 
>- 8E ~ GI-

a: 

SPT 305 

SPT 356 

SPT 254 

SPT 305 

SPT 279 

Classification N, Blows per 0.15 m (Greater than 50 Blows) 
f---,----i (or interval shown) 

uses AASHTO 

15 16 19 

15 18 21 

10 10 10 

10 14 16 

12 11 15 

Q 

I I I I 

10 
N 

I I I I 

J-lJ-l -lJ-lL 
1I/I/l1! ------ -------

I! 1/ "I! 
------ -------

I! 1/ "I! 
rlr, -,fir 
1- ~ 1- ~ ~-t 1- ~ 1-
J-lJ-l -lJ-LL 
II I I I j

3

il ------ ----~--

I I I I .~81 I I 
------ -------

I I II I II I 
SPT 381 I-:C=:"L-+---::A-:-S::--i 12 6 5 r~ri -ifn-

1-H-~ -H-H
J-lJ-L -LJ-lL 
I I II I I II ------ -------

II II II II 
------ -------

I 1/ I I I I! 
rifi -ifir 
1-H-~ -H-H-
t~J-l -LJ-LJ-
I I 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 I 

Test Results .. 

SV 

Legacy Parkway - PreferrectAlternative 
1-215 to 1-15/US 89 Interchange 

III K LEI N F E L D E R 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: SC-19-27S 
Sheet 1 of 1 

logged by: 
Date Start 

M.lvers 
1131/00 

Date Finish: 1131100 
Station: 50+676.025 2.45 l T 
Line: GLOVERS LANE 
Coordinates (m): N 121,731.185 E 19,876.913 
Elevation (m): 1300.661 
Total Depth Drilled (m): 9.6 
Drill Contractor. Haz-tech 
Driller: 
Rig Type: 
Drilling Method: 
Hammer Type: 
Rod Type: 
Boring Diameter. 

R. Knott 
CME-850 
Mud Rotary 
Automatic 
NW 

133mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

"Sl- = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

= See Key to Soil Logs for list of abbreViations 
and descnptions of tests 

SAMPLE TYPE 

~ SPT = Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= Modified California Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

= Bulk Sample 

PLATE 8-211 
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Boring: S8-19-276 
Sheet 1 of3 

ASPHALT - 6"' 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

FILL: Poorly Graded SAND and GRAVEL - very dense, moist, brown 
occasional clay layers 50 mm thick 

- cobbles 

Poorly Graded SAND - Interbedded with frequent clay layers 3 to 50 
mm thick 

Lean CLAY - medium stiff, wet, gray 

Poorly Graded SAND - medium dense, wet, dark gray 

Lean CLAY - soft, wet, gray-brown, with fine-gralned sand seams 

! SAMPLE _ SPT IN,). 

De~ .c~ r----,~-,----~----_r----------__4 
1----.----/ ~ Soil 0 SPT IN,). 

~ !. ~E Classification N, Blows per 0.15 m (Greater than SO Blows) 

CI ~ ~.s (or interval shown) ft m 
ii. uses AASHTO 

-
-
-
-

5-
MC 305 -

-
-
-

10-
SPT 406 -

-
-
-

15-
MC o -

-
-
-

20-
SPT 229 -

-
-
-

25-
MC 152 -

-
-
-

30-
MC 127 -

-
-
-

35-
MC 152 -

-
-

SP - A-l-b 

40-
-
-

~ SPT 508 

- 13 -

-
45-

-
-

~ 
14 -=1 SH 

CL A-6 610 

- -
-

50-
-
-

15-~ 
r-

~ 
16 -

SPT 610 
SP A-3 

-

55-= ~ 
= 17 -t=~ SPT 610 CL A-6 

- ~ 

- 18--

14 22 27 

4 20 35 32 

50/100mm 

20 27 18 16 

8 

6 

42 501 
75 

mm 

10 10 6 

o 
I I I I 

ID 
N 

I I I I 

LlJ-l -lJ-lL 
I I I I I I I I ( 
------ -------

I I I I I I I I 
rl-rl- -rrrr~ 

1"11"1 -11-11-
1-H-~ -H-H-< 
J-lJ-l -lJ-lL 

-40 

I I I I I I I I ------ -------

I I I I I I I I ( 
------ -------

II I I I I I I 
I" ~l; I -I f II" 
1-H-~ -H-H-

5 6 8 10 ~-.~Ll -lLlL 

2 5 5 

8 9 10 

3 3 3 

1111 I I I I ------ -------

7 \ r~ 1 I , I . I I I I 

6 

4 

------ -------

I I I I I I I I 
fir I -I r I r 48 

1-H-~ -H-H-
-12 

J-lJ-l -ltlJ-
J)JJ JJJL 
I I I I I I I I 

Test Results * 

60- -1 = 19 _ = SH 
610 I I I ! I I I 

I ! I I 
I I . I 75 17.1 25 35 11 91 

48 

- r--
- t--

65 - I---~ ... I " 'I I I 

pH 
WSS 

R 

C 
SG 

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

Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-19-276 
Sheet 1 of 3 

Logged by: 
Date Start: 

M.lvers 
211/00 

Date Finish: 212100 
Station: 50+705.923 0.19 LT 
Line: GLOVERS LANE 
Coordinates (m): N 121,728.795 E 19,906.801 
Elevation (m): 1302.071 
Total Depth Drilled (m): 40.2 
Drill Contractor: Layne Christensen 
Dnller: S. Church 
Rig Type: CME-750 
Dnlling Method: Mud Rotary 
Hammer Type: Safety 
Rod Type: AW 
Bonng Diameter: 133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAO '83 

:;z = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

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

SAMPLE TYPE 

~ SPT 

IMC 
~P 

IT] SH 

= Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= Modified Califomia Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm OD, pushed 

I§I BAG = Bulk Sample 

PLATE 8-215 
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Boring: SB-19-276 
Sheet 2 of3 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

. - Lean CLAY, continued; few sand seams 

-medium stiff 

- GRAVEL Laver 30.0. mm thick, with sand 
Lean CLAY with sand· soft, wet, gray-black 

DI SAMPLE .3 • SPT (N,l. 

I-_D....,epthr--_-I :E t---r--;:~-r----S-O-i-I ---r---------Io SPT (N,l. 

~ 8. ~E Classification N, Blows per 0.15 m (Grut8rthan &0 Blows) 

ft 

-::: 

-
-
-

70.-
-
-
-
-

75-
-
-
-
-

80.-
-

m C; :>. 8 E (or interval shown) 
I- ID-

a:: uses AASHTO 

-~ SPT 610. 
--

21 --
--

22 -=I SH 
610. 

--
23 -=~ SPT 610. 

-
24 -= 

610. 

2 3 4 

o 0 2 

5 
o 

I I I I 

1ft 
N 

I I 1 I 

JJJJ JJ-~L 
I I I' /I /I ------ -------

/I /I /I /I 
6 Ir,-rl- -,-r,-r 

fir, -,fir 

53 

63 

- 25-~I SH 

I---
I----

1-H -~ -H -H - 62 
-
-

85- 26 ---- -- --
- 27 -= 

90.-
-
-

-

28 ::s:::: ~ 
--

- --
95- 29--

- -
- I----

- 3o.---t'--_-l 
-

SPT 381 1---=--+ __ -1 14 14 
CL A-6 

2 

JJ~-~ -L~-~~-

1//1 II/I ------ -------

3 I ~91' I I I I 
------ -------

I /I I I II I 
rrr, -rrrf 
1-H-~ -H-H-

10.0.- t=] 
f-::G::":RA=-:-:"V-:':E::7L-.-d-:-e-nse-,-w-e-:-t,-g-ra-y-, "=fin-e-g-ra-ln-ed-=-,-w-rth-co-ars--e-g-ra-lO-e-d:"""""s-a-n-:-d---4 = 31 _~ SH 

- >0 D 

356 

GP A-2-4 

_ 1270. !--:---=:-:--:-:-;---;:---=,---:--.,----:---::------c~--:----_11 0.5 -= 32 _ ~O I 
Lean CLAY· medium stiff, wet, dark olive gray, with trace of _ ~ CL A-6 

~ J t ~ -~ ~ -~ J - 29 

II II II II ------ -------

-

-

~ - 1265 
III 
N 
III 

'" ... 
gI-
N 

>-g 
5-

coarse-gralOed sand _ ~ 

Silty SAND with gravel - medium dense, mOist, dark olive gray 

• Lean CLAY layer 25 mm thick, with interbedded gravel clasts 
• 40.% gravel with clast up to 20. mm 
Lean CLAY layer 75 mm thick 
• Poorly Graded SAND layer, fine to medlum-grained, very 
homogeneous 

-
- 33--
- -

110.- _l-

= 34 -~~ 
115~ 35-~ 

~ 36-~ 
120.- ~I--

= 37 -~~ 
125~ 3' -~~ 

~ 39 -~~ 
130.- ~~ 

SPT 
SM A·2·5 

SPT 356 

SPT 

SPT 

11/1 /III 
------ -------

5 9 7 I.J I I I I I I 
rir, -Il-rf 
1-H-~ -H-H
~J~-~ -~~-~~-

3 2"! 29 10 I! I I ~:k I I I 
------ -------

11111111 
18 22 26 29 I, I Ii· 21 II ! 

rirr -rrrr 
, '.16 'I' I 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

k~ KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-19-276 
Sheet 2 of 3 

Logged by: 

Date Start: 

Date Rnish: 

M.lvers 

211/00 
212100 

Station: 50+705.923 0.19 LT 
Line: GLOVERS LANE 

Coordinates (m): N 121,728.795 E 19,906.801 
Elevation (m): 1302.071 
Total Depth Drilled (m): 40.2 

Dnll Contractor: 

Driller: 

Rig Type: 
Dnlling Method: 

Hammer Type: 

Rod Type: 
Boring Diameter: 

Layne Christensen 

S. Church 

CME·750 
Mud Rotary 

Safety 

AW 
133 mm 

LEGEND/NOTES 
Elevations based upon North Amencan Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

'Sl = Observed Groundwater depth at time of drilling 

Blows = Number of blows required to drive split spoon 

sampler 150. mm or Interval shown 

USCS = Unified Soli 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 
Standard Penetration Test, 34.9mm 10 and 

5o..8mm 00 split spoon sampler 

= Modified Califomia Sampler, So..8mm 10 and 

63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

[l] SH = Shelby Tube, 76.2mm 00, pushed 

[§J BAG = Bulk Sample 

PLATE 8-216 
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Boring: S8-19-276 
Sheet 3 of3 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

CD 
0 .... 

Depth u 
:E 
Q. 
ft! .. 

ft m C) 

- L.L. 

-
-

135- 41 -

-
-
- 42 -

-
140-

- 43-
-
-
-

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 -

-

SAMPLE 
eSPT(N,1. 

1---r::::--lr--~S::-O-::iI:---r------~O SPT (N,1. 
~ 

CII ClI-
Q. >E 
>. 8E ... CII-

a:: 
~ 356 

Classification N, Blows per 0.15 m (Graater than 60 Blowsl 
(or interval shown) 

uscs AASHTO 

1---+---1 17 19 14 22 I I il 1 T I 1 

~-~~J -~~-~~-

JJLl JJJL 
/I II II II 
------ -------

II I I II II 
rrrr -rrrr 
l-H-r -H-H-
~-~~-~ -~~-~J

JJJJ -'-LU_ 
I 1 I I I II I 
------ -------

11111111 
rrrr -rrrr 
l-H-r -H-H-
~-~~-~ -~~-~~-

J J J -'- -'- J -'- t 
1111 1111 
------ -------

II II II II 
rrrr -rrrr 
l-H-r -H-H-
~-~~-~ -~~-~~

I I I I ------

I I II 
------

I I II 

-'- J -'- L 
I I I I 

-------

I II I 
rrrr -rrrr 
I I I I I , I ! 
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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 
Sheet 3 of 3 

Logged by: 
Date Start 

M.lvers 
211100 

Date Finish: 212100 
Station: 50+705.923 0.19 LT 
Line: GLOVERS LANE 
Coordinates (m): N 121,728.795 E 19,906.801 
Elevation (m): 1302.071 
Total Depth Drilled (m): 40.2 
Drill Contractor. Layne Christensen 
Driller. S. Church 
Rig Type: CME-750 
Drilling Method: Mud Rotary 
Hammer Type: Safety 
Rod Type: AW 
Boring Diameter. 133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAO '83 

'¥ = Observed Groundwater depth at time of drilling 

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

USCS = Unified Soli CI~sslfication 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 

IMC 
~P 

[1 SH 

= Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= Modified Califomia Sampler, 50.Bmm 10 and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

[§] BAG = Bulk Sample 

PLATE 8·217 
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25K 

• OJ··,···························!···· .. ··············· .. · .... ···1 

30.45 (m) 

Depth Inc.: 0.050 (m) 

Fs (kPa) 

o 

Site: SC-19-277 
Station: 50+734 701 0.00 LT 
EJevotion: 1 290 960 

Rf % 

o 
U (kPa) 

O.OK 

Cone: 20 TON A 0 
Dote: 0 :31:00 1 

SBT 

1. OK 

$ensftiva Frnes 

Sandy S,t 

Sand 

Sandy Snt 

Sit 

Sandy Sit 
Sit 

SST: Soil Behavior 1990) 

• Pore Pressure from Dis!';iDIC1t 
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..c 
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0.. 
(l) 
o 

OK 
-30.0 

-35.0 

,0 

-45.0 

Ref 

. 

25K 

i'l ~ 

~~al 

.......... 

... 

Max. Depth: 30.4 5 (m) 

Depth Inc.: 0.050 (m) 

(kPa) 

o 
~ , 

Ref Ilsal 

.... ! .................... 

I········ ..... 

Site: SC-19-277 
Station: 50 + 734.70 1 0 00 LT 
Elevation: 1290.960 

Cane: 20 TON A 70 
Date: 0 1 :3 1 :00 1 4:0 1 

Rf % U ( SST 

o O. l.OK 0 

~ 
Ref ~lSal 

TI 
Refu ~al 

•• :: l"'': 
S'"ond 

Sand 

I······ .. ··· 

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

I .. ···· .. ··· , ......... 

I···· .. ···· ..... 

f······ .... . ............ . ... ., . 

..... 

j 

I··· 

f .. f····· .. ·· '" ............... I·· 

I 
SST: So~ Behavior T we (Rooen:.sar 199 ) 

• (or Pare Pressure from 
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Ot (kPa) Fs (kPa) Rf % U (kPa) S8T 
OK 25K 

O.O~~~~~~~~ 

-10.0 

DRlLif.OUT 

55 10 (m) 

Depth Inc.: 0.050 (m) 

o 250 o 10 O.OK 1.0K 0 

DRILUPUT 

SST: Soil Behovior 

• Pore Pressure frorn 

12 

Clayey sat 

Sat 

sat 

Clayey sn 

Clayey Sit 

Sit 

Clayey Silt 

sn 
Clayey Sit 
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SST: son Behavior ) 
Pore Pressure fran, 



..c: 
+' 
0-
W a 

~~i~il.IIIL _____________ S_~_:_S_C_-_9_-_2 __ 8 _________ C_O_~20~A 92 !!!!!! Parkway Station: 50+775.87 5.7 RT Date: 02:14:00 11 :39 
Elevation: 1 291.890 

at (kPa) (kPa) 

OK 25K 
-30.0·~~~~~~~~ 

! 
i 

I 
I 

-40.0t···· .... · .. ······=:::::1:::===-I 

.O~------~------~ 
Max. (rn) 

o 
Rf % 

o 

Depth Inc .. 0.050 • 

u ( 
O.OK 1. OK 

SST: son Behavior 

Pore Pmssur-e frorn Dissipation 
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at ( Fs ) 

OK 
. 0 r:::=!::!:~I"'""T"""""--"-l 

-55. 0 l::: ... ;;;;;.--~" ... :::=::::=~==~ 
Ref?sal 

, 
; 

I 
I 
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! 
! 

-60.0~------~'; ----~~ 
Max. Depth: 55. 1 0 (m) 

Depth Inc.: 0.050 (m) 

o 

Ref~al 
i 

i 
! 
i 
i 
; , 
1 

l 
! 
i , 
i , , , 
i 

Site: SC-1 9--2 8 
Stotion: 5 +775.87 1 5 _ 7 1 RT 
Elevation: 291 890 

Ref~al 
i 
j 

1 
! 
1 , 
i 
1 
i 
i 
i 
i 
i 

Refukai , 
! 
! 
i 
! 
i , , 
i , , , , 
! 
i 
t 
i 
i 

Cone: 20 TON A 0 
Dote: 02:14:00 11 

Clayey Sit 

Sit 

Stiff Fine Grained 
Sand 
Sandy Sit 

~~~~?It 
Sit 
Clayey Sit 
Sandy sot 
::in 
Sity Clay 
Sity Sandl'£and 
Sand 
Sity Sandl'£and 
~~y Sit 

Stiff Fine Grained 
Sit 

Gayey Sit 

. 
Sit 

Clayey Sit 
Sandy Sit 
Sit 

Gayey Sit 

Sit 
Sandy Sit 
Goyey Sit 

SBT: Sail Behavior Type (Robertson 1 9 gO) 

• Equilibrium (or near) Pore Pressure from Dissipation 
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Boring: S8-19-279 
Sheet 1 of3 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

Depth 

.3 SAMPLE _ SPT (N". 

~ I---r-:-~--'r---S-O-II---'r-------- 0 SPT (N,). 

~ & ~E Classification N. Blows per 0.15 m (Greater than 50 Blows) 

ft m C) >. 8 E (or interval shown) 
I- e-

FILL: SAND and GRAVEL - medium dense, moist. brownish tan to 
black, with re-milled asphalt rubble 

Lean CLAY - soft to medium stiff, moISt, black, with organics 

Poorly Graded SAND - medium dense, moist, gray to black 
- with GRAVEL 

- becomes wet 
- Lean CLAY layer, with organics 

-
-
-
-

5-
-
-
-
-

10-
-
-
-
-

15-
-
-
-

:>'x 
~)c 
~)< 

1-:i< 

a: 

t=:p P 559 

2 ~--H 
I--
b--

3 -~. SPT 305 

4-

5-
~ SPT 254 

Lean CLAY, medium stiff, wet, brown _ 

d I - 20-t-\. san ense / 
~L~e=an~C~LA~Y~--m-e~d~lu-m~st"~',-w~et~,~br~ow-n-------___ -J -

- Poorly graded SAND layer, loose, wet, gray 

Poorly Graded SAND with sllt- dense, wet, gray, fine-grained 

Lean CLAY - medium stiff, wet, brown, wrth slit 

- occasional sand seams 

- soft 

Poorly Graded SAND - dense, wet, gray, fine to coarse-graJned WIth 
fine-grained gravel and trace of clay 

-
-
-

25-
-
-
-
-

30-
-
-
- --

35- r---
-- 11 -r---P 

- '---
- -
- -

40- 12-_ 

- ~. 

=: 13-t= 

-
45-

-
-
-
-

50-
-

I--
I---

14 -t=: P 
I--
I---

15-t= 
t=. 

- 16-1---
- I---

-
55-

-
-
-
-

60-
-
-
-
-

65-

I--
I---

17 -I-
I--
I--
I--

18 -I--
I--
I---
~P 

19

1 

SPT 0 

P 610 

P 610 

SPT 381 

P 610 

SPT 457 

P 610 

SPT 25 

P 610 

uses AASHTO 

CL A-6 

SP A-3 
4 9 5 

2 4 

CL A-6 

CL A-6 4 2 

SP-SM A-1-b 
7 9 8 

CL A-6 

2 2 

1 1 1 

SP A-1-b 

o 
I I I I I I I I 

J-lJ-l -lJ-LJ-
I I I I I I I I ------ -------

I I I I I I I I 
rl-rl- -fsrl-r 
rrrr -n-n
~-r1~~ -H-H
JjJj jJ-LJ-
-6 I I I I II II ------ -------

46 

30 
38 

11111111 
rrrl- -I-rrr 43 

rn-r -r~Jr 
~-H-~ -H-H
J-l~-l -lJ-l~- 44 

53 

II II II II ------ -------

I-r I I I I I I 
------ -------

II II II II 
rrri -rrrr 38 

1-H-~ -H-H-
-4 tltL -l~-l~-
LUJ JJJL 
1111 1111 
------ -------

I i II I I i I 
48 

-1-1--1-1-
I : I i 

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

k~ KLEINFELDER 
Project No. 3fHl163-05 

FIELD TEST BORING LOG 
Boring: 58-19-279 
Sheet 1 of 3 

Logged by: 

Date Start: 
Date Finish: 

Station: 

C.Wieden 

313100 
315100 
50+n5.871 5.71 RT 

Line: GLOVERS LANE 
Coordinates (m): N 121,722.593 E 19,976.723 

Elevation (m): 1291.953 
Total Depth Drilled (m): 43.1 
Drill Contractor: 

Driller: 
Rig Type: 
Drilling Method: 

Hammer Type: 
Rod Type: 

Boring Diameter: 

Haz-tech 

M.Com 
Longyear BK-81 

Mud Rotary 
Automatic 

NW 
121 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NA VD '88) 

Coordinates are NAD '83 

¥ = Observed Groundwater depth at time of drilling 

Blows = Number of blows required to drive split spoon 

sampler 150 mm or interval shown 

USCS :: Unified Soil Classification System 
AASHTO = American AsSOCIation of State Highway and 

Transportation Officials 

= See Key to Soil Logs for list of abbreviations 

and descriptions of tests 

SAMPLE TYPE 
= Standard Penetration Test, 34.9mm 10 and 

50.8mm 00 split spoon sampler 

= Modified California Sampler, 50.8mm 10 and 

63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

fp] BAG = Bulk Sample 
!:::J 
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Boring: 58-19-279 
Sheet 2 of3 

SAMPLE DESCRIPTION 
(ASTM D 248810 2481) 

-Poorly graded SAND, continued 

Sandy Lean CLAY - stiff, wet, gray, with frequent clayey sand layers 75 
to 100 mm thick 

- occasional sand layers, 75 mm thick 

Silty SAND with gravel- dense, wet, gray, with oeca·sional sandy clay 
layers 75 mm thick, frequent SIlt seams 

Lean CLAY, stiff, wet, gray 

Silty SAND wIth GRAVEL - very dense, wet, gray 

- Lean CLAY layer, very stiff, wet, olive gray, with silt and sand 

- Sandy CLAY/Silty SAND layer 300 mm thick 

- Sandy CLAY layer 300 mm thick, stiff, wet, olive gray 

- dense 

- gravel layer 

- medium dense 

SAMPLE CI 
o 
~ eSPT(N,l. 

~ 1----~~~r---S-o-il--.---------10 SPT(N,I. 

~ !. ~E Classification N,BlowsperO.15m (Greatarthan 60 Blows) 

Depth 

ft m " ~ 8 E r---.----t (or intlrval shown) 
~- USCS AASHTO 

...;;. .. SPT 
-
-
-

70-
-
-
-
-

75-

21-~ 
I-
I--p 
I--

22 -I-
I-
I--
I---

23 -I---
- I---
-
-
-

80-
-
-
-
-

85-

I-
I---

24 -I--
I--

25-t=:· 
-
-

26 -;:= 
- ~ 

- I---
- 27_1---
- I---

90- ~tE: 
= 28 -~. 
= ~ 95 - 29 tLL: 
- t=~ 
- I--
- 30 ---li-----l 
- 177: 

100- ~ 

:: 31 -[if 
105~ 32 -~. 

:: 33-~ 
110- ~ 

= 34 -~. 
115-= 35-~ 

:: 36 -~. 
120-= ~I-

= 37 -~~ 
125~ 38 -~~ 

:: 39 -~. 
130-= ~~ 

P 

SPT 

P 
SPT 

SPT 

P 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

11 9 10 

CL 

508 

434 

152 SM A-2·5 2 13 9 

CL A-6 17 10 10 

SM A-2-4 
610 

25 33 34 

13 9 12 

7 28 50 

17 21 19 

10 13 15 

o 
I I I I 

I/) 
N 

I I , I 

~-u-~ -~JJJ
III/ 1/11 ------ -------

1/ II II II 
------ -------
III/ 1111 
riri -11-11-

-12 

1-H-r -H-H-
J-~~-~ -~JJJ-

1111 1111 ------ -------

IIII IJJ I 
------ -------

II II II II 
firi -f3rrr 
1-H-r -H-H
tU-~ -~~J~-

11111111 ------ -------h 

1111 1111 
------ -------

I I I I I I I I 
25 

frrr -ifrr 
l-H-r -H-H-p 
~-~~-~ -~J-~~-

I I I I I I 1-~2 
I I I I 
------

I I I I 

, , , , 

I I I I 
-~81 I I 
lrrf 
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Legacy Parkway - Preferred· Alternative 
1-215 to 1-15/US 89 Interchange 

III KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-19-279 
Sheet 2 of 3 

Logged by: 
Date Start: 

C. Wieden 
313100 

Date Finish: 3/5/00 
Station: 50+nS.871 5.71 RT 
Line: GLOVERS LANE 
Coordinates (m): N 121,722.593 E 19,976.723 
Elevation (m): 1291.953 
Total Depth Drilled (m): 43.1 
Drill Contractor. Haz-tech 
Driller. 
Rig Type: 
Drilling Method: 
Hammer Type: 
Rod Type: 
Boring Diameter. 

M.Com 
Longyear BK-81 

Mud Rotary 
Automatic 
NW 
121 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

'Sl- = Observed Groundwater depth at time of drilling 

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

USCS = Unrfied Soil Classification System 
AASHTO = Amencan 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 
50.8mm 00 split spoon sampler 

I MC = Modified Califomla Sampler, 50.Bmm 10 and 
63.5mm 00 split spoon sampler 

El P = Piston Sampler, 76.2 mm 00 

ill SH = Shelby Tube, 76.2mm 00, pushed 

I§] BAG = Bulk Sample 
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Boring: 58-19-279 
Sheet 3 of3 

-very dense 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

- Lean CLAY layer 600 mm thick, stiff, wet, gray, with silt 

- medium dense 

01 
0 

..J 
Depth u 

:E 
Do 

'" .. 
ft m CJ 

- ~ -
- 41 -~ 135 ---, 
-

~ -
- 42 -
- ~ 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 

~ Soil 
GI GI- Classification N, Blows per 0.15 m 
Do >E 
>- 8E (or interval shown) 
t- CD- USCS AASHTO a: 

40 50/100mm 

~ SPT 16 14 23 

~ SPT 6 16 16 

Test Results * 

eSPT(N,). 

o SPT(N,). 
(Greater than 50 Blows) 

II) ~ 0 N 

I I I I I \ \ 

~-~~-~ -~~-~~-
• 

JJJJ I n I -------

I " I ~ I " ------ __ 30 ____ 

I " I "" rrrr -rrrr 
l-H-~ -H-H-
~-~~-~ -~~-~~-

"" "" ------ -------

I I I I I I I I 
------ -------

I I I I I I I I 
rrrr -rrrr 
l-H-~ -H-H-
~-~~-~ -~~-~~-

JJJJ -'- J -'- L 
I I /I I I I I 
------ -------

I I I I I /I I 
rrrr -rrrr 
l-H-~ -H-H-
~-~~-~ -~~-~~-

J)J-'- -'- J -'- L 
I I I I I I \I 
------ -------

I 1/ I I II I 
rirr -rrrr 

I ( I 1 \ ( I 

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

III KLEINFELDER 

Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-19-279 
Sheet 3 of 3 

Logged by: 
Date Start 
Date Finish: 
Station: 

C.Wieden 
313100 
3/5100 
50+775.871 5.71 RT 

Une: GLOVERS LANE 
Coordinates (m): N 121,722.593 E 19,976.723 
Elevation (m): 1291.953 
Total Depth Drilled (m): 43.1 
Drill Contrador: Haz-tech 
Driller: 
Rig Type: 
Drilling Method: 
Hammer Type: 
Rod Type: 

M.Com 

Longyear BK-81 
Mud Rotary 
Automatic 
NW 

Boring Diameter: 121 mm 

LEGEND/NOTES 
Elevations based upon North Amencan Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

5l- = Observed Groundwater depth at time of drilling 

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

USCS = Unified Soil Classification System 
AASHTO = American ASSOCIation of State Highway and 

Transportation Officials 

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

SAMPLE TYPE 

~SPT 

IMC 

Ejp 

[JJ SH 

I§] BAG 

= Standard Penetration Test, 34.9mm 10 and 
50_8mm 00 split spoon sampler 

= Modified Califomla Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

= Bulk Sample 
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IJCO,"f~II.III=l,e~~_~_arkway 
Ot (kPa) Fs (kPa) 

Sitt. SC-1 9-280 
Station: 50+809.297 1.40 RT 
Elevation: 1292.810 

Rf % 

Cone: 20 TON Ii 70 
Date: 03:02:00 10:15 

saT 
OK 25K o 250 o 10 

U (kPa) 
O.OK 1.0K 0 12 

.c 
+-' 
Q. 
Q) 
o 

O. Op::::;:;;;;~~~~ 

-5. On .. · .. · .. ·· ........... · .. ··: ............ . 

-15.0~------~----~ 
Max. Depth: 20.30 (m) 

Depth Inc.: 0.050 (m) 

i 
! 

I ..................... 1' .................... . 

I 
i 
i 

I 
! 
i 

f , 
! , 
i 
~ 
! 

.. -. · .. ····i···u ................ . 

~ 
i 

I , 

! , 
i 
! 
i 
i , 
i 
! , 
1 , 
i 
! 

! 
i 
! 
i 
i 
! 
: 
i 
l 

~ 
i 
I 
i 
: 

~ 
..-. ·············t·· .... ············· , , 

i 
1 

I 
! 

i 
! 
i , 
I 
i 
I 
! , 

...... i .................. . 
j 
i 
! , 
! 

I 
I , 
! 
i 
i 

I 

I 
! , , 
! 

I 
i 
! 
! , 
! 

u=2b.1 kP . ................. :. ...... " ......... . 
i , 
! 
i , , 
! , , 
: 
i 
! , 
I 
I 
I 
! . .... · .... · ...... t .... · .. · .... · .... 

I 
! 

Sand 

Sandy Sit 

Clayey Sit 

Sity Cloy 
Oayey Sit 

Sity Oay 

Sensitive '..,e .. 
Slty Clay 

Oayey Sit 

Slty Sand/Sand 

Sit 
Ooyey SIt 

Sit 

Clayey Sit 
Sit 

Clayey Sit 

Sit 

Oayey Sit 

Sit 

Sandy Sit 

Sit 

SST: Soil Behavior Type (Robertson 1 990) 

• Equilibrium (or near) Pore Pressure from Dissipation 
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.c 
+> 
0. 
W 
o 

OK 25K 
.O~~~~~~~~~ 

Ref{mal 

i 
\ 
i 
1 

I 
i 
1 

~ 
I 

-25.0 ·····························1··········· .............. ' .. . 
i , 
! 
i 
j 
i 
! 
I 
: 

! 
! , , 
j 
; , 
~ -30.0L-------~ ____ ~ 

Max. Depth: 20.30 (m) 

Depth Inc.: 0.050 (m) 

o o 

Ref{mal 
i 
i 

! , 
! 
i 

! 
! 
l 

I 
i 

10 

... ~ ......... ~ ...... . 
1 

1 

1 
1 , , 
i 
I 
I 
i 
i 

1 

U (kPa) 

O,OK 

Ref~al 
i 

f 

1 
! 
1 
1 , 
! 
1 
! 

··············T 
! 
i , 

I 
! 

I 
1 

LOK 

20 TON A 070 
3:02:0 l' 5 

SBT 

Sandy sat 
Clayey Sij\ 

Sit 
Sandy s,t 

Silt 

Sandy Sit 

Sand 

SST: Sail Behavior Type (Robertson 1 990) 

• Equilibrium (or near) Pore Pressure from Dissipation 
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2 
" <Ii 
N 
lEI 

~ 
o 
o 
N 

I
o 
~ 
:::> 

c 
0 
;:; -.. E 
~ .... 
CD 
jjj 

-

-1290 

-

r-

f-

-

- 1285 

-

-

-

-

-1280 

r-

r-

f-

-

- 1275 

-

-

Boring: S8-19-281 
Sheet 1 of3 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

FILL SAND and GRAVEL - medium dense to dense, moist, brownish 
gray 

Lean CLAY - soft, very moISt, black, WIth organics 

SILT - stiff, wet, dark gray, with fine-gralned sand 

Silty SAND - medium dense, wet, brown, with silt 

Elastic SILT - medium sbff, wet, gray 

- very soft 

Poorly Graded SAND with silt - dense, wet, fine-gramed 

CI 
0 
.J 

Depth g 

:c 
Q. III 
CG ... Q. 

ft m Cl >-
I-

- 0 
- XX< 
- 1 - XX< XX< - x:><: SPT 5- ~ -
-J 

2- -- --- --
10- 3-- P P -- --

~. 
- 4-
-

15-
- SPT 

5-- ~ -
-

20- 6-~P - P 

-

i~ 
- 7-
-

25-
- 8-

SPT 

-
- ~ -

9-
30-

- ~P P 

-
- 10-

I~ -
35-

- 11 -
SPT 

-
-

~P - 12 -
40-

P -
- ~~ - 13 -

- ~~ 4S-
SPT - 14 -

-

~~ -
- 15-

50-

~~ - P 

-
- 16 - P 

- ~~ 55-
- 17-
-
-
- 18 -

60-
~ - SPT 

- 19 --
-

6S- ~ 

SAMPLE 
eSPT(N,l. 

~ OSPT(N,l. Soil 
111- Classification N, Blows per 0.15 m (Greater than 60 810ws) 
>E 
8E (or interval shown) 
111- USCS AASHTO ~ 

II) 
a: 0 N 

I I I I I I I I 

tlLl -lJ-lL 
457 

CL A-S 
9 3 1 

lei I I 1111 ------ -------

1111 I II I 
508 ------ -------

1111 1111 
ML A-4 riri -11-11-

203 3 5 4 ~ - ~ ,~~ -H-H-
JJJ-l -lJ-lL 

610 
SM A-2-S 1111 1111 ------ -------

~61 1 I I 111 MH A-7-S 
0 2 :! ------ -------

I III I II I 
610 fifi -ifl!-

~-H-~ -H-H-
0 0 0 OoJ -l J-l -lLlL 

I III 1111 ------ -------
508 I I I I /I /I I 

------ -------

I /II II II 
0 2 2 

'4ifi -ifl1-
1-H-~ -H-H-

0 

610 JJJJ -l~-l~-
I III I I II ------ -------

SP-SM A-l-b 

I I I I I I I I 
------ -------

I II I ~~ II 457 6 12 17 I I 

fifirirn-
I ! !- 1 I! I + 

err 

Test-Results -*- Legacy Parkway - Preferred- Alternative . oW !! ~ i ... E CI 1-215 to 1-15/US 89 Interchange 
CG Oi pf ~ c: 0 1/1 
0.. .. :!! .E :::i ~ 

)( - 0 CD 

III ::I CD :: N I- KLEINFELDER ...:.s 
GI Z a;~ "CI "CI CG • ::. ~ III .. 
0...: "0 3 CG .sa..~ CD 

rn ~ ~ r:r ii: .:: 
~ :::i o!!. ... Project No. 35-8163-05 !. 0 0 

.-
FIELD TEST BORING LOG 
Boring: 58-19-281 
Sheet 1 of 3 

Logged by: C.Wieden 
43 Date Start 212100 

Date Finish: 215100 

Station: 50+840.936 7.44 RT 

Une: GLOVERS LANE 

Coordinates (m): N 121,720.587 E 20,041.780 

Elevation (m): 1291.983 

Total Depth Drilled (m): 44.7 

Drill Contractor. Haz-tech 

Driller: M.Com 
38 

Rig Type: Longyear BK-81 

Drilling Method: Mud Rotary 

Hammer Type: Automatic 

Rod Type: NW 

Boring Diameter: 121 mm 

30 15.4 31 96 C LEGEND/NOTES 
48 SG Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAO '83 

5l = Observed Groundwater depth at time of dnlling 

Blows = Number of blows required to drive split spoon 

sampler 1S0 mm or interval shown 

USCS = Unified SOIl Classification System 
48 AASHTO = Amencan 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 

50.8mm 00 split spoon sampler 
46 11.8 50 50 16 96 C 

29 SG IMC = Modified Califomia Sampler, SO.8mm 10 and 

63_5mm 00 split spoon sampler 

~El P = Piston Sampler, 76.2 mm 00 

[JJ SH = Shelby Tube, 76.2mm 00, pushed 

l§l BAG = Bulk Sample 
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-. 
<L 
CI 
iii ... 
lEI 
." 

" g 
N 

c 
0 
;-
IS E 
>-• iii 

f--

1-1270 

I-

I-

I-

I-

f- 1265 

f-

f-

r-

'-

-1260 

I-

I-

I-

I-

f- 1255 

f-

f-

Boring: S8-19-281 
Sheet 2 of3 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

- Poorty Graded SAND with silt, continued; medium dense, wet, gray, 
fine to medium;Jrained. with some gravel 

SILT - stiff, moist, gray, frequent sand and clay seams and layers 

- no visible sand or clay layers 

Silty SAND - dense, wet, gray, frequent slit seams and layers, trace 
gravel 

SILT - very stiff, moist, gray, with trace of sand and occasional lean 
clay seams 

Silty SAND with GRAVEL - dense, wet, olive gray 

SILT - stIff, wet, interbedded with frequent silty sand layers 

Silty SAND With gravel - medium dense, very mOist to wet, olive gray, 
with occasional slit and clay seams and layers 

- very dense 

- medium dense 

SILT - stIff, wet, olive gray, frequent clay layers up to 300 mm thick, 

CI 
0 

...I 
Depth u 

:c 
c. .. .. 

ft m " 
- ~ --
- 21 -

~ 70-
- • - 22-

~ -
-

75- 23 - ~ -
-

~ -
- 24 -

80- ~ I-
- P 
- 25-

~ 
I-

-
-

85- 26 - ~ -
-

~ - 27 --
90- • -

- 28 -

~ -
-

95- 29 -
-

~ 
~ -

-
- 30-

100-

~ • -
- 31 -

-

~ -
105- 32 -

- • -

~ - 33 --
110-

-

~ ~ - 34-

-
- ~ 115 - 35-

~ - If§ -
- 36 -
- If§ 120- • - 37 -~ -
-
- ~ 125- 38 -

• -
~ -

- 39 -
- ~ 130- ( 

SAMPLE 

~ Soil 
• .- N. Blows per 0.15 m >E Classification c. 

3E (or interval shown) >-
I- .- uses AASHTO 

It: 

SPT 457 6 :' 9 

ML A-4 
SPT 457 3 7 7 

P 610 

SM A-2-5 

SPT 457 7 14 14 

ML A-4 

SPT 457 5 8 11 

SM A-2-5 

SPT 254 19 23 19 

ML A-4 

SPT 305 9 7 10 

SM A-2-5 

SPT 356 11 10 9 

SPT 254 21 33 36 

SPT 102 19 15 20 

SPT 18 32 25 

SPT ML A-4 

Test Results * Legacy Parkway - Preferred Alternative 
• - .l! 1-215 to I-iS/US 89 Interchange .SPT(N.1. .!o! ~" E CI 

nI ... ! ~ c: 0 I/) 

o SPT(N.). 0.. =:: ~ E ::i - )( -0 ~ 

IH -" S ~ ~ . :: N J- KLEINFELDER (Gruter than 60 Blows) . - -;;~ " -" ~ ~ a Z It c: .. . ... 
"0 "3 0.. 0 ~ -" nI_ 

en ~ cr n: .. Z .c 
~ ~ ::i ~ - Project No. 35-8163-05 10 ~ ~ 0 

0 N a 
I I I I I I I I 

~J~-~ -~~-~~-
48 FIELD TEST BORING LOG 

Boring: 58-19-281 
I I'll I II I ------ ------- Sheet 2 of 3 

II I I I III 
------ ------- Logged by: C.Wieden 

III I I I II Date Start: 212100 
Date Finish: 215100 

lrlr -rlrr Station: 50+840.936 7.44 RT 
Line: GLOVERS LANE 

1-H-~ -H-H- 34 Coordinates (m): N 121,720.587 E 20,041.780 
Elevation (m): 1291.983 

~J~-~ -~~-~~-
Total Depth Drilled (m): 44.7 
Drill Contractor: Haz-tech 

III I III/ 
Driller: M.Com 

Rig Type: Longyear BK-81 
------ -------

Drilling Method: Mud Rotary 

II I I. 2~ I II Hammer Type: Automatic 

------ ------- Rod Type: NW 

I I I I I I I I Boring Diameter: 121 mm 

r r -r-'F -rrrr LEGEND/NOTES 
Elevations based upon North Amencan Vertical Datum of 

1-H-~ -H-H- 1988 (NAVD '88) 

-~,~ ~-
Coordinates are NAD '83 

~-~~-~ 'Sl = Observed Groundwater depth at time of drilling 

I I II I I I I Blows = Number of blows required to drive split spoon 
------ ------- sampler 150 mm or Interval shown 

I i'i I I I I I USCS = Unified SOil Classification System 

------ ------- AASHTO = Amencan Association of State Highway and 

_II ~J I I I I 
Transportation OffiCials 

* = See Key to Soil Logs for list of abbreviations 

rrrr -n-rr and descriptions of tests 

l-H-~ -H-H-p SAMPLE TYPE 

~ SPT Standard Penetration Test, 34.9mm 10 and = 
~-~~-~ -~~-~~- 50.8mm 00 split spoon sampler 

IMC Modified California Sampler, 50.8mm 10 and 

I I I I ~i I I I = 
63.5mm 00 split spoon sampler 

------ -------

1/ I I I I I I ~P = Piston Sampler, 76.2 mm 00 

------ ------- [l] SH I I I I I I .4h = Shelby Tube, 76.2mm 00, pushed 
I I 

rrrr -rrrr [§] BAG = Bulk Sample 

I I .141 I I I I 
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Boring: S8-19-281 
Sheet 3 of 3 

SAMPLE DESCRIPTION 
(ASTM 0 2488ID 2487) 

some fine-grained gravel r\ Silty SAND - medium dense, wet, olive gray, frequent silt and day 
layers, some qravel ! 

- GRAVEL with cobbles 

Lean CLAY layer 

til 
0 

...J 

Depth I,) 

:E ~ a. GI~ GI 

"' a. >E 
~ 

ft m (!) >- 8E J- .-a: 
-

~ 
457 

-
-

135-
41 -

~. SPT 305 -
-
- 42 - ~. - SPT 457 

140-

~ - 43 -
-
-
- ~. 44-

145 -
- SPT 

- 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 
eSPT(N,) .. 

o SPT(N,l.. Soil 
N, Blows per 0.15 m (Greater than SO Blows) Classification 
(or interval shown) 

uses AASHTO ID 0 
CI N 10 

SM A-2-4 4 10 10 I I I I I I I I 

~-~~-~ -~~-~~-
10 8 13 

I I i'i I I I I ------ -------
53 11 12 I I r'F I I I I 

------ -------

I I I I I I I I 
5 16 15 rrrt ~-rrrr 

l-H-r -H-H-
~-~~-~ -~~-~~-

I I I I I I /I ------ -------

/I I I I I I I 
------ -------

I I /I I I I I 
rrrr -rrrr 
l-H-r -H-H-
~-~~-~ -~~-~~-

JJJJ JJ-'_t 
I I I I I I I I 
------ -------

I I I I I I I I 
rrrr -rrrr 
1-H-r -H-H-
~-~~-~ -~~-~~-

I I I I I I I I ------ -------

I I I I I I I I 
------ -------

I I I I I I I I 
rrrr -rrrr 

I ! I I I I ! I 

Test Results * Legacy Parkway - Preferred A1ternative .. ... $ 1-215 to I-iS/US 89 Interchange 
"' ~ ~ ... E til 

~ ~ t: 0 II) 

11. '" l!! E :J - )( -0 CD 

RI :l ~ GI :: N J- KLEINFELDER ...: .!l 
GI - ca'?ft 'C ... 'C 
OZ "' . ~ 

:, ~ 0 "S It t: Il. 0 CD ...: "' -
U) j :e 0- a:: • Z .c 

~ ... 
:J ;;:;: a Project No. 35-8163-05 0 

FIELD TEST BORING LOG 
Boring: 58-19-281 
Sheet 3 of 3 

Logged by: C.Wieden 

Date Start 212100 

Date Finish: 215100 

Station: 50+840.936 7.44 RT 

Line: GLOVERS LANE 

Coordinates (m): N 121,720.587 E 20,041.780 

Elevation (m): 1291.983 
Total Depth Drilled (m): 44.7 

Drill Contractor: Haz-tech 
Driller: M.Com 

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

Hammer Type: Automatic 
Rod Type: NW 
Boring Diameter: 121 mm 

LEGEND/NOTES 
Elevations based upon North Amencan Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

'Sl. = Observed Groundwater depth at time of drilling 

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

USCS = Unified Soil Classification System 
AASHTO = American AsSOCIation of State Highway and 

Transportation OffiCIals . = See Key to Soil Logs for list of abbreVIations 

and descriptions of tests 

SAMPLE TYPE 

~ SPT = Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

IMC = Modified California Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

~P = Piston Sampler, 76.2 mm 00 

[J] SH = Shelby Tube, 76.2mm 00, pushed 

I§] BAG = Bulk Sample 

PLATE 8-232 
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Boring: LSB-19-470 
Sheet 2 of 3 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

Refer to SB-19-274 for additional lithology above 30.2 meters. Samples 
above this depth were taken intermittently and soil descriptions do not 
necessarily characterize the lithology between samples. 

Lean CLAY - stiff to very stiff, wet, grey 

Poorly Graded SAND - dense, wet, grey, fine-grained sand, trace silt 

Silty CLAY with sand - hard, wet, olive grey 

SILT with gravel - hard, moist, olive grey, fine-grained gravel 

Depth 

ft m 

-
-
-
- 21 -

70-
-
- 22 -
-
-

75- 23 --
-
-
- 24 -

80-
-
- 25-
-
-

85- 26 -
-
-
-

27 --
90-

-
- 28 -
-
-

95- 29 -
-
-
- 30-
-

100-
-
- 31 -

-
-

105 - 32 
-
-
- 33 --

110-
-

34 --
-
-

115 - 35 
-
-
- 36 -
-

120-
- 37 --
-
-

125- 38 -

-
-
- 39 -
-

130-
.~ 

CI SAMPLE 0 
....I 
u 
:2 i!' Soil 
c. GI GI- Classification "' c. >E .. >- °E (!) ..... ~- uscs AASHTO 

II:: 

I-
SPT 381 CL A-6 

~~ 
l-
f--
I-
f--

~I 
SPT 508 

l-

f-- SP A-3 r-

~ 
SPT 

1===--<- SPT 610 CL-ML A-6 r--. 
I-r--
~. ML A-4 

SPT 483 

~ ~~ SPT 406 

~~ 
~~ SPT 457 ~, 

eSPT(N,). 

OSPT(N,). 
N, Blows per 0.15 m (Greater than 50 Blows) 

(or interval shown) 
on 0 

0 N on 
I I , I I 

, I , 

I I I I I I I I 
I I I, I I I I " 

I j I ·1· f I ·1 I 
I I I I I I I I 
I I I I I I I I 
I .1 I .1. . t .l 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 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 .1. I. I I 

, 
.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 '1' I I , i , 
I I I ! I I I I 
I I I I I i I 
I j I I ... 1. I -t"j-, 
I I I I I I I I 
! I I I I I I I 
I I ··1· I l .l. I I 
I I I I I I I , 

I 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 

IH KLEINFELDER 

Project No. 35-8440-08 

FIELD TEST BORING LOG 
Boring: LSB-19-470 
Sheet 2 of 3 

Logged by: M.lvers 
Date Start: 7110101 
Date Finish: 7111102 

Station: 50+667.77 0.0 RT 

Line: GLOVERS LANE 

Coordinates (m): N 121,728.766 E 19,868.648 

Elevation (m): 1300.033 
Total Depth Drilled (m): 45.1 

Drill Contractor: RC Exploration 

Driller: M. Labenski 

Rig Type: Diedrich 0-120 ATV 
Rig Serial Number: 0-120009 
Drilling Method: Holiow-5tem 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 

SZ = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials . = See Key to Soil Logs for list of abbreviations 
and descriptions of tests 

SAMPLE TYPE 

~ SPT = 

IMC = 

~P = 

rn SH = 

~ BAG = 

Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

Modified Califomia Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

Piston Sampler, 76.2 mm 00 

Shelby Tube, 76.2mm 00, pushed 

Bulk Sample 

PLATE A-2 
STRUCTURE 19 
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Boring:LS~19-470 
Sheet 3 of 3 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

Depth 

ft m 

SILT with gravel (continued) - hard, moist, olive grey, fine-grained 
gravel 

-
-
-

135 -
-
-
-
-

hS"-U-ty-oS=-A:"":N-:':O=--W7."jt:-h -g-:ra-v-'el--d:;:e:-::n:::s=-e7.to~v:::e:-::ry::-:'-de::n::s:::e~, w:::e:::<t', ;:;jol:;;-;iv::e-;;g:;;re~y:-, ---1140-= 

fine-grained gravel _ 

-
-

145 -
-
-

~ 41-~~ 
~-~ 
43-~. 
44-~ 
~. 

~1255 ~ _________________________________________ I - 45-~~ 
I-

r-

I-

f--1250 

I-

f- 1245 

N -

~ 
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~I
C! 
Z 
;;j 
~r-... .., 
>o S_ 
=> 

-
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 

MC 

SAMPLE 
eSPT(N,). 

Soil 0 SPT (N,). 
Classification N, Blows per 0.15 m (Greater than 50 Blows) 

(or interval shown) 
uses AASHTO 

SM A-2-4 

48 501 
140mm 

18 

701 
OOmm 

14 22 

I I I, ,-r" 
I I I I I I I I 
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11'11 " .. '~' i I' I b 
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1111 1111 

.1.1 .J .. ll. 1 .. 1 .1 
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11111111 

15. :::(.~::.:: 
II II II II 
II II II II 
111" Ir IT I' 
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i jllllll!) 
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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 
Boring: LSB-19-470 
Sheet 3 of 3 

Logged by: M. Ivers 
Date Start: 7/10101 
Date Finish: 7/11/02 
Station: 50+667.71 0.0 RT 
line: GLOVERS LANE 

Coordinates (m): N 121,728.766 E 19,868.648 

Elevation (m): 1300.033 
Total Depth Drilled (m): 45.1 
Drill Contractor: RC Exploration 

Driller: M. Labenski 
Rig Type: Diedrich 0-120 A TV 
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 (NAVO '88) 

Coordinates are NAO '83 

'2- = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

• = See Key to Soil Logs for list of abbreviations 

and descriptions of tests 

SAMPLE TYPE 

~ SPT 

IMC 
EJP 

= Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= Modified California Sampler, 50.8mm ID and 
63.Smm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

IT] SH = Shelby Tube, 76.2mm 00, pushed 

[§ BAG = Bulk Sample 

PLATE A-3 
STRUCTURE 19 
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Sheet 1 of 3 

SAMPLE DESCRIPTION 
(ASTM D 2488/D 2487) 

Refer to S8-19-276 for additional lithology above 30.5 meters. Samples 
above this depth were taken intermittently and soil descriptions do not 
necessarily characterize the lithology between samples. 

Lean CLAY with sand - medium stiff, wet, Qrev and tan 
Poorly Graded SAND - loose, wet, grey 

CI SAMPLE 
° ..J 

Depth u 
:E ~ Soil 
Co CD-CD Classification 
~ Co >E 

ft m (!) >- °E I- ~- uscs AASHTO a:: 

-
-
- 1 -
-

5-
- 2 --
-
-

10- 3 -
-
-
- 4-
-

15 -
- 5-
-
-
-

20- 6-

-
-
- 7 -
-

25-
- 8 -
-
-
-

30-
9 -

-
-
- 10-
-

35-
- 11 -
-
-
- 12 -

40-

-~ 
SPT 432 -

-
13 --

-
45 -

- 14 -
-
-
- 15 -

50-
-
- 16 --
-

55-
- 17-
-
-
- 18 -

60-
-
- 19 -
-
-

65-

eSPT(N,) .. 

OSPT(N,) .. 

N, Blows per 0.15 m (Greater than 50 Blows) 

(or interval shown) 
II) co 

co N II) 
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'I I I I I I I 
I I I I I I I I 
! I I I I , , 

! , 
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 I "'r- I I I 
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Legacy Parkway Design/Build 
1-215 to 1-15/US 89 Interchange 

III KLEIN FELDER 

Project No. 35-8440-08 

FIELD TEST BORING LOG 
Boring: LSB-19-471 
Sheet 1 of 3 

Logged by: M.lvers 

Date Start: 7/12101 

Date Finish: 7/17/01 

Station: 50+702.77 0.0 RT 

Line: GLOVERS LANE 
Coordinates (m): N 121,728.617 E 19,903.647 

Elevation (m): 1301.740 
Total Depth Drilled (m): 46.3 

Drill Contractor: RC Exploration 

Driller: M. Labenski 
Rig Type: Diedrich D-120 ATV 
Rig Serial Number: D-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 

2- = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

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

SAMPLE TYPE 

~ SPT 

IMC 

EjP 

[J SH 

@l BAG 

= Standard Penetration Test, 34.9mm 10 and 

= 

= 

= 

= 

50.8mm 00 split spoon sampler 

Modified California Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

Piston Sampjer, 76.2 mm 00 

Shelby Tube, 76.2mm 00, pushed 

Bulk Sample 

PLATE A-4 
STRUCTURE 19 
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Boring: LS8-19-471 
Sheet 2 of 3 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

Depth 

! SAMPLE _ SPT (N,). 

:E ~--"--~-"----S-Oi-I----'------~O SPT (N,) .. 

~ 8. ~E Classification N, Blows per 0.15 m (Greater than 50 Blows) >
GI 
iii ft m (!) ~ 8 E f-----,----l (or interval shown) 

~- USCS AASHTO It) 
N 

I-

1-1280 

I-

I-

I- 1275 

f-

I-

f-

Refer to S8-19-276 for additional lithology above 30.5 meters. Samples 
above this depth were taken intermittently and soil descriptions do not 
necessarily characterize the lithology between samples. 

-
-
-
-

70--
-
-
-
-

75-
-
-
-
-

80--
-
-
-
-

85-
-
-
-
-

90--
-
-
-
-

21 -

22 -

23 -

24 -

25-

26 -

27 -

28 -

95 - 29-
-
-
- 30-
-

~~~~~~~~~--~---~--~--~~--~-----l 100--
Poorly Graded SAND - dense, wet, grey, trace fine-grained gravel, _ 
occasional clay seams - 31 -

-

SPT 457 

1-1270 -
~ __ ~~~ ____ ~~~~~ ________________________ ~ 105- 32 - _____ 

Lean CLAY - very stiff to hard, wet, grey _ 
-

I- -
-

I- - occasional medium grained sand layers 
110-

-
-
-

I- -
115 -

- color chanqe to olive -
Silly SAND - very dense, wet, grey, some fine-grained gravel -

N -

~ -

t=' 33 -l
I---
I-
I---~ 

34 1---"" 
I--
I---

35 ~ 

SPT 483 

SPT 533 

~ ~ SPT 610 

36-~ 
N ~ 1265 ~P~o-o-rl~y~G~r-a~de-d~SA~N~D---m-e-d7.i-um-d~e-n-se-to-v-e-ry~de-n-s-e-,w-et~,-gr-e-y-,----4120-

- 37-
medium grained sand -~ 

~ SPT 356 

Cl 
Z 
-'I-
~ 

'" .., 
f-gl-
f-

'" 
I-

- occasional lean clay layers 

-
-

125 _ 38-
-
-

• SPT 559 

- 39-
-

130-
.. SPT 

SP A-3 8 16 16 

CL A-6 8 10 6 

20 16 14 

6 16 38 
SM A-2-4 

SP A-3 3 12 16 

4 6 8 

o 
, , " I I , , 
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11+lf III· 
I I II I I I I 
I I I I I I I I 
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, .1 ·1·· i·· ···1· I.' 
I I I I I! I I 
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22 ! I ;-17 i I I 
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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-19-471 
Sheet 2 of 3 

Logged by: 
Date Start: 

Date Finish: 

M.lvers 

7/12101 

7/17/01 

Station: 50+702.77 0.0 RT 
Line: GLOVERS LANE 
Coordinates (m): N 121,728.617 E 19,903.647 

Elevation (m): 1301.740 
Total Depth Drilled (m): 46.3 
Drill Contractor: RC Exploration 
Driller: M. Labenski 

Rig Type: Diedrich 0-120 ATV 

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 

-'2 = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

= See Key to Soil Logs for list of abbreviations 

and descriptions of tests 

SAMPLE TYPE 
Standard Penetration Test, 34.9mm ID and 

50.8mm OD split spoon sampler 

= Modified Califomia Sampler, 50.8mm ID and 
63.5mm OD split spoon sampler 

= Piston Sampler, 76.2 mm OD 

rn SH = Shelby Tube, 76.2mm OD, pushed 

~ BAG = Bulk Sample 

PLATE A-5 
STRUCTURE 19 
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Bonng:LS~19-471 
Sheet 3 of 3 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

Poorty Graded SAND (continued) - medium dense to very dense. wet. 
grey, medium grained sand 

- with fine-grained gravel 

- occasional poorty graded sand layers 

- occasional brown clay seams 

Depth 

ft m 

-
-
-

135 -
41 -

-
-
- 42 -
-

140-
- 43 -
-
-
- 44-

145 -
-

- 45--
-

Test Results * 
CI SAMPLE 
~ I---,.-----,r-------r------~. SPT (N,). !II ~ ~... fIi ~ 
:E ~ Soil o SPT(N,). Q. ... 1/1 E ~ ::::i 
Q. CD ~E Classification N Blows per 0.15 m (Greater than 50 Blo_) "'_ -; ~ z Ui ~ ~ 
~ l: 0 E 1--.....,...---4 (~r interval shown) ~ ~ '" "6 '3 

C!) I- U CI)~~:! C' 
~- USCS AASHTO c ~ ~ ~ c ::::i 

483 5 18 30 33 I I I I I 1 1 I 
I I I I I! I I 

• SPT 34 40 29 15 

~ SPT 533 6 8 15 25 

~ SPT 254 20 17 12 11 
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· I lil··f I II 
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I. JjJl II I . 
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I I I I I 1 I I 

46 - r--. SPT 
150-

-
-

.. 1. J. .I. J ... 1. I. i. I.. 
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155 -

-
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-
-

160-
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-
-
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165 -
-
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-
-

170-
52 --

-
-
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175 -
-
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-
-

180- 55--
-
-
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185 -
-
- 57 -
-
-

190- 58 --
-
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195 -
-
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Legacy Parkway Design/Build 
1-215 to 1-15/US 89 Interchange m. KLEIN FELDER 

Project No. 35-8440-08 

FIELD TEST BORING LOG 
Boring: LSB-19-471 
Sheet 3 of 3 

Logged by: M.lvers 
7/12101 

7/17/01 
Date Start: 
Date Finish: 
Station: 50+702.71 0.0 RT 

Line: GLOVERS LANE 
Coordinates (m): N 121,728.617 E 19,903.647 
Elevation (m): 1301.740 
Total Depth Dnlled (m): 46.3 
Drill Contractor: RC Exploration 

Dnller: 

Rig Type: 
Rig Senal Number: 

M. Labenski 

Diedrich 0-120 A TV 
0-120009 
Hollow-Stem Auger 

Automatic 
Drilling Method: 

Hammer Type: 
Rod Type: AW 

Boring Diameter: 133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

Z = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

= See Key to Soil Logs for list of abbreviations 

and descriptions of tests 

SAMPLE TYPE 

~ SPT 

IMC 

~P 

[] SH 

~ BAG 

= Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= Modified Califomia Sampler, 50.8mm 10 and 

63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

= Bulk Sample 

PLATE A-6 
STRUCTURE 19 
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Boring: LSB-19-473 
Sheet 1 of 2 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

FILL: Poorly Graded SAND with gravel - medium dense, slightly moist, 
reddish brown, fine-grained sand 

Lean CLAY with sand - soft to medium stiff, moist to wet, grey 

- wet, increasing sand content 

- occasional brown clay layers 

Poorly Graded SAND with silt - loose to medium dense, wet, yellow 
brown, fine-grained sand 

Lean CLAY - soft, wet, grey 

SILT - soft to medium stiff, wet, gray, occasional sand seams and 
layers 

Lean CLAY - soft to medium stiff, wet, gray 

1-1280 ~-~m~o~tt~le~d~b~r~ow~n~an~d~q~lre=~V~~~~~~~ __ ~~~~~~ __ -4 
Refer to SB-19-279 for additional lithologybetween 15.2 and 19.8 
meters. 

~f-... 
N -

Test Results * 

Depth 

g' SAMPLE 
...J - SPT (N,). ~ .~_-... =:E 
~ ~----~-'r---__ -----.----------~ ~ ~ ! ~ ~ Soil OSPT(N,).. 0.. '" ~ E:::l :::i 
Co III ~E Classification N Blows per 0.15 m (Greater than 50 Blows) "":. -; ~ Z Ui rf!. "C 

ft m I.! I-~ 8 E 1----,-----..., (~r interval shown) :::l ~ -"·0 :; 
C) ~ _ USCS AASHTO Q:!: ~ !IJ ! ~ ::E :3" 

A-3 -
-
- G 
-

5- SPT 254 -
-
- CL A-4 

SPT 203 
-

10-
SPT 457 -

-
- SPT 508 
-

15-
SPT 330 -

-
- SPT 432 
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20-
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SPT 559 

SPT 610 

ML 

CL 

A-4 

A-6 
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40~ 12 -~: 
= 13 -~. 
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-
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Legacy Parkway Design/Build 
1-215 to 1-15/US 89 Interchange .1 K LEI N F E L 0 E R 

Project No. 35-8440-08 

FIELD TEST BORING LOG 
Boring: LSB-19-473 
Sheet 1 of 2 

Logged by: 

Date Start: 
Date Finish: 

Station: 

M.lvers 
8/14101 

8/17/01 

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 Contractor: RC Exploration 

N.Young Driller: 

Rig Type: 
Rig Serial Number: 

Diedrich 0-120 Truck 
0-120037 
Hollow-Stem Auger 

Automatic 
Drilling Method: 
Hammer Type: 

Rod Type: AW 

Boring Diameter: 133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

C!.- = 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 
Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= Modified California Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

[] SH = Shelby Tube, 76.2mm 00, pushed 

I§] BAG = Bulk Sample 

PLATE A-7 
STRUCTURE 19 
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Boring: LSB-19473 
Sheet 2 of2 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

Silty GRAVEL with sand -loose, wet, fine to coarse grained sand 

Clayey GRAVEL with sand - medium dense, wet, grey, frequent clay 
layers 

Lean CLAY With gravel- stiff, wet, grey, With frequent Silt layers 

Silty SAND - medium dense to dense, wet, grey, frequent silt layers 

SAMPLE CD o 
...J _SPT(N,) .. 

Depth ~ ~----'r::-~---'---S-O--'il----,--------10 SPT (N,) .. 

~ 8. ~E Classification N, Blows per 0.15 m (Greater than SO Blows) 

ft m (!) ~ 8 E (or interval shown) 
£ - USCS AASHTO 

-
-
- ~

~ 

- 21 -
70-

= 22 -~~ 
= ~Q~ 75 - F\ 
_ 23 -vo D~ 
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- ~ = 24 -[b D 
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-
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26 -~~ 
I---

27-~ 

2'-~~ 
29-~. 

SPT 610 GM A-2-4 4 4 5 6 

SPT 584 GC A-2-6 8 9 7 7 
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SPT 559 CL A-6 2 3 7 9 

SPT 457 444 8 

SPT 406 
SM A-2-4 9 10 10 10 

SPT 559 12 21 19 21 
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- 1265 -
~ __ ~~~ __ ~~~~~ __________ ~ ______ ~ __ ~100-
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Lean CtA Y - very stiff to hard, wet, grey, occasional clayey gravel -
layers -

31 .. 
- -- --

105 -

~~--==~~----~----~--------------------~ -Clayey GRAVEL - very dense, wet, grey _ 
-
-

~ ____________________________________________ ~110_ 

32 -
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34 --- -
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115 - 35-
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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: M.lvers 
8/14101 

8/17/01 
Date Start: 
Date Finish: 
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 
Dnll Contractor: RC Exploration 
Dnller: N. Young 
Rig Type: Diedrich 0-120 Truck 
Rig Senal Number: 0-120037 
Drilling Method: Hollow-Stem Auger 
Hammer Type: Automatic 
Rod Type: AW 
BOring 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 dnlling 

Blows = Number of blows reqUired to drive split spoon 
sampler 150 mm or Interval shown 

USCS = Unified Soil ClaSSification System 
AASHTO = American ASSOCiation of State Highway and 

Transportation OffiCials 

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

SAMPLE TYPE 

~ SPT 

IMC 

~P 

[]J SH 

[§] BAG 

= Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= Modified California Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

= Bulk Sample 

PLATE A-8 
STRUCTURE 19 
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Boring:RS-370 
Sheet 1012 

SAMPLE DESCRIPTION 
(ASTM D 2488ID 2487) 

FILL: Silty SAND - medium dense to dense, moist, brown to dam 
brown, trace gravel 

Sandy Lean CLAY - stiff to very stiff, wet, gray 

- gravel lense 

Silty SAND -loose, wet, gray, fine to medium-grained 
Clayey SILT - medium stiff, wet, gray 

- silty sand lenses 

Lean CLAY - medium stiff, wet, brown, with occasional layers 
fine-grained sand 
SILT - medium stiff to stiff, wet, gray, with clay seams 

Lean CLAY - stiff, wet, brown 

Poorly graded SAND with Silt - medium dense to dense, wet, 
brownish-gray, with lean clay lenses 

Sandy SILT - medium stiff, wet, gray, with lean clay lenses 

-stiff 

~ SAMPLE ..J _ SPT (N,). 

Depth ~ I----,.-:~=-r---S::-O-::il:-----,r--------Io SPT IN,). 

It 

-
-
--
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! !. ~E Classification N, Blows per 0.15 m (Graatar than sa Blows) 

o ~ g E (or intBrvalshown) m 
~- uses AASHTO 
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1 - ~. 
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2 ~)()(1. 
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~~ 
3 - Xx><>< 1 MC 610 
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4 _ ~- .. SPT 152 
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6 ---
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legacy Parkway - -Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

III KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-370 
Stleet 1 of 2 

Logged by: 

Date Start: 
Date Finish: 
Station: 

M. Bostrom 
3114100 

3114100 
50+571.674 7.54 RT 

Line: Glovers Lane 
Coordinates (m): N 121,n1.642 E 19,n2.521 
Elevation (m): 1295.032 
Total Depth Drilled (m): 22.& 
Drill Contractor: RC Exploration 

Driller: M. Labenskf 
Rig Type: Diedrich 0-120 ATV 

Drilling Method: Hollow-Stem Auger 
Hammer Type: Automatic 
Rod Type: AW 
Boring Diameter: 152 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

"Sl = 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 

IMC 
ElP 
[] SH 

[§] BAG 

= Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= Modified Califomia Sampler, 50.8mm 10 and 

63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

= Bulk Sample 

PLATE 0-27 



Boring:RB-370 Test Results * Legacy Parkway - Preferred Alternative Q SAMPLE Sheet 2 of2 0 esPT(NJ. • ift - !! 1-215 to 1-15/US 89 Interchange c oJ .l! E Q 

~i ; ~ c 0 '" 0 SAMPLE DESCRIPTION Depth u 
! .E ::; - M -0 GI 

III =- :c ~ Soil a SPT (N.l. .2 CD :N I- KLEIN FELDER • E (ASTY D 248810 2487) (Greatllr than &0 B"'-) 
~ .s 

CDZ iii! 'a -'a a- S. CD- Classification N, Blows per Q.15 m ~ ~ '" C 
III • ... > .... l! ~E c~ Ci "3 11. 0 GI GI 

(or Interval shown) 111-
::0. fI) ! :& c,- o: 'i!-Z .&: iIi ft m CI uE ~ -l- .- uses AASHTO 10 fA ! ::; 0 Project No. 35-8163-05 a: 0 N C 

- V/ ~ SPT 610 3 4 3 8 I I I I I I I I 

Sandy SILT - stiff, wet, gray, with lean clay. lenses (continued) - V/ 
FIELD TEST BORING LOG - ~~ ~-~~J -~~J~-- 21 -r 

70- V"=, Boring: RB-370 V/·l SH 610 

I " I I I I I - v/ 57 Sheet 2 of 2 - 22- v~, 2 3 2 3 y,---- -------
I- - ~. 

SPT 610 

Ii II I I I I -
75- 23- ------ ------- Logged by: M. Bostrom r - 1111 1111 Date Start 3114100 -- Date Finish: 3114100 

r - 24 - firi -11-11- Station: 50+571.674 7.54 RT 
80- Une: Glovers Lane -

1-H-~ -H-H- Coordinates (m): N 121,721.642 E 19,n2.521 
r---1270 - 25-

Elevation (m): 1295.032 -
-

~-~~-~ -~~-~~-
Total Depth Drilled (m): 22.6 

85- 26 - Drill Contractor: RC Exploration r -
Driller: M. Labenskl -

"" I I II Rig Type: Diedrich 0-120 ATV -
27 - ------ -------

Drilling Method: Hollow-Stem Auger r -
I II I 1111 90- Hammer Type: Automatic -

Rod Type: AW 2B - ------ -------I- -
1111 I II I Boring Diameter: 152mm -

-
95- 29 - fifi -rrl1- LEGEND/NOTES I- -

-
-H-H- Elevations based upon North American Vertical Datum of - 30- 1-H-t 19BB (NAVD 'BB) I-- 1265 -

100-

~-l~-l -~~-~~-
Coordinates are NAD 'B3 

-
31 - Sl- = Observed Groundwater depth at time of drilling I- -

-

"" " I I 
Blows = Number of blows required to drive split spoon -

sampler 150 mm or interval shown 105- 32 - ------ -------I- - II I I II I I USCS = Unified Soil Classification System -
AASHTO = American Association of State Highway and - 33 - ------ -------- - 1/1/ 1 II I Transportation Officials 

110-
* = See Key to Soil Logs for list of abbreviations -

r - 34- fifi -rrrr and descnptions of tests 
-
- 1-H-t -H-H- SAMPLE TYPE r---1260 115 - 35-
- ~SPT = Standard Penetration Test, 34.9mm 10 and - ~-~~-~ -~~-~~- 50.Bmm 00 split spoon sampler - 36 -r -

.MC = Modified Califomia Sampler, SO.Bmm 10 and 
120- 1111 I II I 63.Smm 00 split spoon sampler - 37 - ------ -------

EjP 
I- -

I I I I I I I I = Piston Sampler, 76.2 mm 00 -
-

3B - ------ -------
[[] SH I- 125- 1111 III! = Shelby Tube, 76.2mm 00, pushed -

-
!§] BAG t- - 39 - firr -rrrr = Bulk Sample 

-
130-

I I I I I I I I 

PLATE 0-28 
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Boring: RB-415 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM 0 24881D 2487) 

SILT - stiff to very stiff, moist, dark brown 

Lean CLAY - stiff, mOist, light gray, medium plasticity 

SILT - medium stiff, moist, olive-brown, no to low plasticity, with 
medium to coarse-grained sand 
Sandy Lean CLAY - medium stiff. wet, brown to gray to dark gray 

- sand lense 

- very soft 

- medium stiff 

Depth 

ft m 

-
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-
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10-
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-
-
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- 10-
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- 11-
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_ 13-
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- 14-
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- 15-
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- 16 --
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55-
- 17 -
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- 18 -
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-
- 19 --
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...J eSPT(N,) .. 

~ f---r-::~-r---S-O--:iI~-;--------jo SPT (N,) .. 

~ ~ ~E Classification N, Blows per 0.15 m (Greater than 50 Blows) 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

RI KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-415 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R Davis 
5/19/00 
5/19100 
6017+100.000 0.00 RT 

Line: D Mainline 
Coordinates (m): N 120,175.489 E 19,873.302 
Elevation (m): 1287.505 
Total Depth Drilled (m): 9.1 
Drill Contractor: RC Exploration 
Driller: M. Bums 
Rig Type: CME-750 Track 
Drilling Method: Hollow-Stem Auger 
Hammer Type: Automatic 
Rod Type: AW 
Boring Diameter: 152 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

2 = 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 
= Standard Penetration Test. 34.9mm 10 and 

50.8mm 00 split spoon sampler 

= Modified Califomia Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

~ BAG = Bulk Sample 

PLATE 0-95 
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Boring: RB-417 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

SILT - very stiff to hard, moist. dark brown 

Lean CLAY - medium stiff, wet, gray 

- grades to soft 

~1280 ~-~w~~~h~s=an~d~s~e~a~m~s~~~ __ ~ ____ ~~~ __ --__ --------~ 
SILT - medium stiff, moist to wet. gray, dilatant 

I-

f- 1275 

-

1--1270 

I-

:- 1?R'i 

Poorly Graded SAND - loose, wet, dark gray to black, with few clay 
interbeds 

Lean CLAY - soft, wet, olive-gray 

Poorly Graded SAND - loose, wet, dark gray to black, fine-grained 

Lean CLAY - very soft, wet, gray 

SAMPLE Cl 
o 
..J eSPT(N,) .. 

Depth :E I-----r::~---,~---S-o-::il-----,r-------------lo SPT (N,). 
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45-

~ 8. ~E Classification N, Blows per 0.15 m (Greater than 50 Blows) 

(!) ~ 8 E (or interval shown) m ti. - USCS AASHTO 

MC 457 ML A-4 

SPT 610 ~I 
1-~. 

406 
2 -~I SH 

~~ SPT 610 

3-~1 MC 61 0 1---::;;--+--:-:::--1 
CL A-6 

I---
4 -1--. 1---'-

SPT 610 

5-~J SH 

6 -~~ :: ::: f---;;S=P:-+-A-=---=-3-1 

457 \--~-+---:----1 
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9 f--~ 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

III KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-417 
Sheet 1 of 1 

Logged by: 

Date Start: 
Date Finish: 
Station: 

R. Davis 
5119/00 
5119/00 
6017+700.000 0.00 RT 

Line: 0 Mainline 
Coordinates (m): N 120,775.482 .E 19,876.216 

Elevation (m): 1284.895 
Total Depth Drilled (m): 9.1 

Drill Contractor: RC Exploration 
Driller: M. Bums 
Rig Type: CME-750 Track 

Drilling Method: Hollow-Stem Auger 
Hammer Type: Automatic 

Rod Type: AW 
Boring Diameter: 152 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

'¥ = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

= See Key to Soil Logs for list of abbreviations 

and descriptions of tests 

SAMPLE TYPE 
= Standard Penetration Test, 34.9mm 10 and 

50.8mm 00 spl~ spoon sampler 

= Modified California Sampler, 50.8mm 10 and 

63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

@l BAG = Bulk Sample 
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Boring: RB-418 
Sheet 1 of 1 

Test Results * 

SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

SILT with sand - soft. moist. dark gray 

Silty SAND - soft. moist. liaht arav. micaceous 
Sandy SILT - soft to medium stiff. moist, dark gray 

Lean CLAY - soft, moist to wet, light gray, plastic 

Depth 

ft 

-
-
-
-

5-
-
-

Sandy Lean CLAY - medium stiff, mOist. gray, plastic, sand is fragment -
-

m 

Cl SAMPLE 
~ f----,r-:--.-------,---------l- SPT (N,).. ca ~ i... ai ~ 
~ t=' Soil 0 SPT (N,).. ~ ~ ~ E ~ :J 
~ &. ~E Classification N, Blows per 0.15 m (Greater than SO Blows) -; ~ Z iii ~ "0 

~ 8 E (or interval shown) :. " ...: 0 :; 
C) .- Q) _ USCS AASHTO en ~ i!' ~ 17 

II:: 0 ~ ~!c :J 

-

MC 457 ML A-4 

SPT 457 /--;;S=-=-M-:-t-A-:---=-2-4--:--1 

SH 

MC 

ML A-4 

457 CL A-7-6 

457 f--:C=L--+---=A-:-6:----l 

1 2 2 1 -4: I I 

I ! I I I I I i 42 
------- 77 

14.7 29 43 

4 ler I I I I I I 
~~-~b~la~~~o~~la~ni~~~fra=lg~lm~en~~~-~~---------------/r 10- 3-- SPT 457 CL-ML A-6 

2 

2 

2 

1 

3 

o 1 .1- -----
i I I I 

-------

I I I I -
Silty CLAY - soft. mOist, gray, plastic -

Silty SAND - very loose, wet. olive-brown clayey silt, gray fine-grained -
sand, black organics --

SPT 457 SM A-2-4 
I--

4-~' 
Poorly Graded SAND - soft, wet. gray, fine to medium-grained 15 -

-
-

610 SP A-3 

I SH 
5-

• SPT 610 
- grades to interbedded silt, olive-brown, very soft. moist 

Silty CLAY - very soft, wet, light gray, plastiC 

_ grades to interbeds of sandy silt, very soft. moist. black sand, gray 
silty clay. plastiC 

Poorly Graded SAND - soft. wet, black to gray 

Lean CLAY - very soft. wet. l1Qht gray 
h SILT - medium stiff. wet. black 
h Silty SAND - medium dense, wet, orav to black 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

~~ KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-418 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R. Davis 
5110/00 
5110/00 
6017+960.001 0.19 RT 

Line: 0 Mainline 
Coordinates (m): N 121,035.479 E 19,877.674 
Elevation (m): 1284.895 
Total Depth Drilled (m): 9.4 
Drill Contractor: RC Exploration 
Driller. M. Burns 
Rig Type: CME-750 Track 
Drilling Method: Hollow-Stem Auger 
Hammer Type: Automatic 
Rod Type: AW 
Boring Diameter. 152 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

¥ = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

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

SAMPLE TYPE 

~ SPT 

IMC 
~P 

[l] SH 

[§] BAG 

= Standard Penetration Test, 34.9mm ID and 
50.8mm 00 split spoon sampler 

= Modified Califomia Sampler. 50.Bmm 10 and 
63.5mm OD split spoon sampler 

= Piston Sampler. 76.2 mm 00 

= Shelby Tube. 76.2mm 00. pushed 

= Bulk Sample 
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Boring: RB-419 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM D 24881D 2487) 

Silty SAND - medium stiff, dry to moist, brown to light brown, 
fine-grained 
SILT with sand - soft, wet, olive-brown with reddish-brown mottles, 
fine-grained sand 

Silty CLAY - soft, moist, olive-gray, plastic 

Sandy SILT - medium stiff, wet, dark gray to black 

- stiff 

- soft 

Lean CLAY - stiff, wet, olive-gray siit, with black fine-grained sand 

Depth 

.3 SAMPLE _ SPT (N,) .. 

:E f----,-~:::-,.----:S:-O~il---,---------j 0 SPT (N,) .. 

~ ~ ~E Classification N, Blows per 0.15 m (Greater than SO Blows) 
C) ~ 8 E (or interval shown) ft 
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Test Results * 

53 

12.7 42 

35 13 

13.3 37 

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

III KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-419 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R. Davis 
511 Of 00 
5/10/00 
6018+299.985 3.00 LT 

Line: D Mainline 
Coordinates (m): N 121,375.475 E 19,876.131 
Elevation (m): 1288.083' 
Total Depth Drilled (m): 9.4 
Drill Contractor: RC Exploration 
Driller: M. Bums 
Rig Type: CME-750 Track 
Drilling Method: Hollow-Stem Auger 
Hammer Type: Automatic 
Rod Type: AW 
Boring Diameter: 152 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

¥ = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

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

SAMPLE TYPE 

~ SPT 

IMC 
~P 

rn SH 

[§] BAG 

= Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= Modified Califomia Sampler, 50.Bmm 10 and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

= Bulk Sample 

PLATE 0-98 
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Bonng: RB-420 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

I- SILT - medium stiff, mOist, brown, With trace sand 

I-
Silty CLAY - medium stiff, mOist, light olive-brown, plastic 

~ 1295 

I- Lean CLAY - medium stiff to stiff, wet, light reddish-brown 

f-
- grades gray 

I- - grades to medium stiff 

h Silty SAND - medium dense, wet, gray to black, fine to medium 
I-- 1290 I ,grained sand 

SILT - medium stiff, mOist, gray, slightly dilatant 

f-

I-
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~ 1285 

~ 

I-

o~ 

~ 
5l 
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t!l f-1280 ..: 
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I/) ... 
o 
1:::1-
fa e 
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~ - grades to gray silt 
Lean CLAY - medium stiff, wet, gray 

! 

r 

SAMPLE CD o ...I .SPT(N,) • 
Depth ~ r-----~--.----------r----------~ _ ~ Soil 0 SPT (N,). 
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e ~ g! E Classification N, Blows per 0.15 m (Graater than 50 Blows) 
t!) >0 8 E (or interval shown) 
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432 CL-ML A-6 

:::=. SPT 610 

3 I--

~I 
4 t-

t--~ 

MC o 
SPT 610 

s-E=l SH t=. SPT 610 

508 

6 -I--
MC 457 

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

III KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-420 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R. Davis 
5111100 
5111100 
6019+470.000 0.00 RT 

Line: 0 Mainline 
Coordinates (m): N 122,513.204 E 19,644.905 
Elevation (m): 1297.285 
Total Depth Drilled (m): 9.4 
Drill Contractor: RC Exploration 
Driller: 
Rig Type: 
Drilling Method: 
Hammer Type: 
Rod Type: 
Bonng Diameter: 

M. Burns 
CME-750 Track 
Hollow-Stem Auger 
Automatic 

AW 
152mm 

LEGEND/NOTES 
Elevations based upon North Amencan Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

'5l = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

= See Key to Soil Logs for list of abbreviations 

and descriptions of tests 

SAMPLE TYPE 
~ SPT = Standard Penetration Test, 34.9mm 10 and 

50.8mm 00 split spoon sampler 

I MC = Modified Califomia Sampler, 50.8mm 10 and 
S3.5mm 00 split spoon sampler 

~ P = Piston Sampler, 76.2 mm 00 

[] SH = Shelby Tube, 76.2mm 00, pushed 

[§] BAG = Bulk Sample 
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Boring: RB-421 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

Silty SAND with gravel - medium dense, moist, gray to brown 

Lean CLAY with sand - very stiff, wet, tan 

h Silty SAND with gravel - loose, wet, dark gray to brown and tan, 
I \fine-grained 

Lean CLAY - stiff, wet, brown, medium plasticity 

- loose silty sand layer 

( 

SAMPLE 01 
o 
...J eSPT(N,). 

Depth ~ I---r-:::-~-'----S-O-i-I ---,--------1 0 SPT (N,). 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange m KLEINFELDER 

Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-421 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R. Khandokar 
5117/00 

5/17/00 

6019+900.000 0.00 RT 
Line: D Mainline 
Coordinates (m): N 122,925.217 E 19,521.837 
Elevation (m): 1297.915 
Total Depth Drilled (m): 8.8 
Drill Contractor: RC Exploration 
Driller: N. Young 
Rig Type: Diedrich D-120 Truck 
Drilling Method: Hollow-Stem Auger 
Hammer Type: Automatic 
Rod Type: AW 
Boring Diameter: 203 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

"Sl = 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 

= Standard Penetration Test, 34.9mm 10 and 
50.8mm 00 split spoon sampler 

= Modified Califomia Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

~ BAG = Bulk Sample 

PLATE D-100 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: Haz-Tech Date: ..... 2 ..... -9"--..=.20"""'O"-"0'--'--____ _ 

Drilling Company Address: 3131 Lanark suite B: Meridian. ID 83607 Phone: 800-359-1502 

Drill Rig Make and Model: Kilman Brainer (BK)-81 Equipment No. BK-81-0192-105 0992 

Model) 

Driller: Mike Com SPT Hammer Type: ....;..A~u~to~m~a!±.!ot~ic'--__ _ 

Condition of Hammer: _______ Weather: P.e. Temp:-,4.::....5_ 

Drill Rod Size: NWJ OD(in) __ ID(in) __ 

PDA Operators: Sjoblom. Bischoff 

Sampler Size: SPT OD(in)_2_ID(in)J..J.L.8.. 

Location of Boring: 1-15 / US-89. Lagoon Int. Drilling Method: Mud Rotarv 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: Fl 30Nwn F2 30NWJ2 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between 15 and 50 feet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.XOI) LEGACYI 

PDA qFile Name (*.QOI) LEGACYI PDA Blow NlUTIbers: From~ To~ 

Depth from 30' to 31.5' SPT Blow Counts 21 total blows in 18" 

BPF(2nd + 3rd 6 inches) __ 

PDA Parameters Monitored (Recommend EMX, ETR set ER to 0.35, EF2, F'vD[ DFN. BPlvf): 

E!vfXI.35 

Low 77.1 

High 91 4 

Avg. 84.4 

Std. -..lL 

Comments: 20 total good blows 
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Second Depth 

PDA xFile Name (*.XOl) LEGACYI 

PDA qFile Name (*.QOl) LEGACYI PDA Blow Numbers: From..2.L To-22.... 

Depth from 35' to 37.5' SPT Blow Counts (each 6 inches)_-L..l._ 

BPF(2nd + 3rd 6 inches),~8_ 

PDA Parameters Monitored (Recommend EJ'vfX ETR set ER to 0.35, EF2, FMX, DFN, BPlvf): 

ElvfX!.35 

Low80 

High 105.7 

Avg. 88.9 

Std. 8.2 

Comments: 9 total good blows 

Third Depth 

PDA xFile Name (*.XOJ) LEGACY1 

PDA qFile Name (*. QOJ) LEGACYI PDA Blow Numbers: From-.l.QQ.... To~ 

Depth from~ to 42.5' SPT Blow Counts (each 6 inches)~ 20 20_ 

BPF(2nd + 3rd 6 inches) 40 

PDA Parameters Monitored (Recommend EViX, ETR set ER to 0.35, EF2, Fiv/X DFN, BP.\1,): 

EMXI.35 

Low 68.5 

High 94.3 

Avg. 82.6 

Std. 5.2 

Comments: 57 total good blows 

Averge E:YIXJO.35 (All Depths): 83.7 % 

Standard Deviation (All Depths): 5,7 010 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling CompanY:'-loH~az~-Tw:e~chf..!...-_____ _ Date: 2-9-2000 

Drilling Company Address: 3131 Lanark suite B: Meridian. ID 83607 Phone: 800-359-1502 

Drill Rig Make and Model: CME-75 Equipment No. SN 227807 

Driller: Chris Peterson SPT Hammer Type: Auto-Hydraulic 

Condition of Hammer: Fair Weather: P.C. Temp:-"",5~0_ 

Drill Rod Size: NWJ OD(in) __ ID(in)__ Sampler Size: SPT OD(in)_2_ID(in).J..JLR. 

PDA Operators: Sjoblom. Bischoff 

Location of Boring: 1-15/ US-89 Drilling Method: Mud Rotarv 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: Fl 30NWJl F2 30NWJ2 

Acce!. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between 15 and 50 jeet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.XOl) LEGACY2 

PDA qFile Name (*. QOl) LEGACY2 PDA Blow Numbers: From_l_ To.QL.. 

Depth from~ to 62.5' SPT Blow Counts (each 6 inches) 20 30 J.2-_ 

BPF(2nd + 3rd 6 inches) 49 

PDA Parameters Monitored (Recommend Elv/X, ETR set ER to 0.35, EF2, FlyfX, DFN, BP/vf): 

EMXI.35 

Low 77 

High 82.9 

Avg. 80 

Std.~ 

Comments: 68 total good blows 
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Second Depth 

PDA xFile Name (*.X01) LEGACY2 

PDA qFile Name (*.Q01) LEGACY2 PDA Blow Numbers: From~ To...l.l.L 

Depth from~ to 72.5' SPT Blow Counts (each 6 inches).J..L R lL_ 

BPF(2nd + 3rd 6 inches) 31 

PDA Parameters Monitored (Recommend £A£'(, ETR set ER to 0.35, EF2, FMX, DFN, RPM): 

EMXI.35 

Low 74.3 

High~ 

Avg. 78.2 

Std.~ 

Comments: Blow 69, bad: 44 total good blows 

Third Depth 

PDA xFile Name (*.X01) LEGACY2 

PDA qFile :'-Jame (* Q01) LEGACY2 PDA Blow Numbers: From~ To...lQL 

Depth from..1L to 77.5' SPT Blow Counts (each 6 inches)~ 20 20_ 

BPF(2nd + 3rd 6 inches) 40 

PDA Parameters Monitored (Recommend E\;[t ETR set ER to 0.35, EF2, Fj\1X, DFN, BPM,): 

EMXI.35 

Low 74.3 

High-.8.£L 

Avg. 77 -+ 

Std . .-LL 

Comments: Blow 114, bad: 47 total good blows 

Averge E:YIXJO.35 (All Depths): 7g 7 0/
0 

Standard Deviation (All Depths):~ 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: Layne Christensen 

Drilling Company Address: 1707 S. 4490 W., SLC 

Date: 1-23-2000 

Phone: (801)972-3333 

Drill Rig Make and Model: Mobile B-53 Equipment No . .22Q& 

Driller: Christian Davis SPT Hammer Type: Automatic-Hydraulic 

Condition of Hammer:""",,,F..l:al~·r _____ _ Weather: Cloudv Temp:--:4-",-0_ 

Drill Rod Size: A WJ OD(in) __ ID(in) __ Sampler Size: SPT OD(in)_2_ID(in)~ 

PDA Operators: Sjoblom, Graham California OD(in) 2.5 ID(in) 2 

Location of Boring: I -215 I Redwood Rd. Int. Drilling Method: Rotarv Wash 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: Fl 30NWJI F2 30NWJ2 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between 15 and 50 feet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.X01) LEGACY3 

PDA qFile Name (*.Q01) LEGACY3 PDA Blow Numbers: From_l_ To_6_ 

Depth from 35' to 37' SPT Blow Counts.L l_l __ _ 

BPF(2nd + 3rd 6 inches)~ 

PDA Parameters Monitored (Recommend E'vIX, ETR set ER to 0.35, EF2, PvfX, DFN. BPA1): 

ENL~.35 

Low 42.9 

High 57.1 

Avg. 51.4 

Std. 5.2 

Comments: 6 total good blows 
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Second Depth 

PDA xFile Name (*.XOl) LEGACY3 

PDA qFile Name (*. QOl) LEGACY3 PDA Blow Numbers: FromL To 24 

Depth from~ to 37.5' SPT Blow Counts (each 6 inches)...Lll.l 

BPF(2nd + 3rd 6 inches)~6_ 

PDA Parameters Monitored (Recommend EMX, ETR set ER to 0.35, EF2, Fi'vIX, DFN, BPA!): 

EMXI.35 

Low 34.3 

High 74.3 

Avg . ..ilA.. 

Std. 9.3 

Third Depth 

PDA xFile ~ame (*.XOl) LEGACY3 

Comments: 17 total good blows. blow #7 bad 

PDA qFile Name (*. QOl) LEGACY3 PDA Blow Numbers: From 25 To~ 

Depth from~ to 44' SPT Blow Counts (each 6 inches)..L.ll.....l.L_ 

BPF(2nd + 3rd 6 inches)~ 

PDA Parameters Monitored (Recommend £1\;£'( ETR set ER to 0.35, EF2, FAlX, DFN, BP}vf,): 

E:vLv.35 

Low 34.3 

High..,ZLt 

Avg. 583 

Std. -.B...L 

Comments: 31 total good blows. blow #56 bad 

Averge E:\,IXJO.35 (All Depths): 55 . .f °'0 

Standard Deviation (All Depths): 8.8 0/
0 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: R C Exploration Date: 2-28-2000 

Drilling Company Address:~G..wu::.!s~he",-"r~U"'-!t:!:!:!ah!..L-________ Phone: 801-722-3307 

Drill Rig Make and Model: Diedrich D-120 Equipment No. 072009 

Driller: Mike Labenski SPT Hammer Type: Automatic 

Condition of Hammer:->G"""o'-"'o=d ____ _ Weather: Cloudy Temp:-!4-,,-0_ 

Drill Rod Size: A WJ OD(in) __ ID(in) __ Sampler Size: SPT OD(in) 2.0" ID(in) 1 3/8" 

PDA Operators: Sjoblom. Bischoff 

Location of Boring: Legacy. Fannington (23-289) Drilling Method:.-,H~S=A",",--__ _ 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: Fl 30NWJl F2 30NWJ2 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between 15 and 50 feet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.XOJ) LegacY4 

PDA qFile Name (*.QOl) " PDA Blow Numbers: Frorn_l_ To..±L 

Depth fromJ..!L to 21' SPT Blow Counts (each 6 inches)L _8_ ~ _1_1_ 

BPF(2nd + 3rd 6 inches) 26 

PDA Parameters Monitored (Recommend EAIX, ETR set ER to 0.35, EF2, FMX, DFN, BP}vf): 

EMXI.35 

Low 34.3 

High 65.7 

Avg. 44.3 

Std. 7.5 

Comments: 45 good blows recorded 
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Second Depth 

PDA xFile Name (*.XOl) Legacv4 

PDA qFile Name (*.QOI) __ '_' __ PDA Blow Numbers: From~ To 209 

Depth from 24' to 26' SPT Blow Counts (each 6 inches) 24 54 ~ ~ 

BPF(2nd + 3rd 6 inches) 103 

PDA Parameters Monitored (Recommend EMX ETR set ER to 0.35, EF2, Fj\1X, DFN, BPM): 

EMXI.35 

Low 31.4 

High 65.7 

Avg. 43.6 

Std. 8.5 

Comments: 163 good blows recorded: Blow #46 bad 

Third Depth 

PDA xFile Name (*.XOl) Legacv4 

PDA qFile Name (*. QOl) " PDA Blow Numbers: From 210 To 346 

Depth from 28' to 30' SPT Blow Counts (each 6 inches) 13 26.±L 50 

BPF(2nd + 3rd 6 inches)~ 

PDA Parameters Monitored (Recommend EvEr. ETR set ER to 0.35, EF2, F;.\1X, DFN, BPM,): 

EMx!.35 

Low 34.3 

High2,LL 

Avg. 49.2 

Std. 8.2 

Comments: 137 good blows recorded 

Averge E"'IX10.35 (All Depths): '+6.0 0/
0 

Standard Deviation (All Depths): 8. -; % 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: Haz-Tech Date: 3-1 & 3-2-2000 

Drilling Company Address: 3131 Lanark suite B: Meridian. ID 83607 Phone: 800-359-1502 

Drill Rig Make and Model: CME 850 Equipment No. 267652 (1995 Model) 

Driller: Rick Knott SPT Hammer Type: ~A~u~to~m~a~t~ic,--__ _ 

Condition of Hammer: Good Weather: Cloudy Temp:~4-,,-5_ 

Drill Rod Size: NWJ OD(in) __ ID(in)__ Sampler Size: SPT OD(in)~ID(in)...l.lLB.. 

PDA Operators: Sjoblom. Graham 

Location of Boring: 1-2151 South side ofJordan River Drilling Method: Mud Rotarv 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: Fl 30NWJl F2 30NWJ2 

AcceI. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between 15 and 50 feet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.XOl) LEGACY5 

PDA qFile Name (*.QOl) LEGACY5 PDA Blow Numbers: From_l To~ 

Depth from 20' to 22' SPT Blow Counts 2 L _1 _1_ 

BPF(2nd -:- 3rd 6 inches)_3 _ 

PDA Parameters Monitored (Recommend ElviX, ETR set ER to 0.35, EF2, F}dX. DFN, BPM): 

EMXI.35 

Low 60.0 

High 62.8 

Avg. 62.1 

Std.~ 

Comments: 4 total good blows 
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Second Depth 

PDA xFile Name (*.XOl) LEGACYS 

PDA qFile Name (*.QOJ) LEGACYS PDA Blow Numbers: Froml To~ 

Depth from 25' to 27' SPT Blow Counts (each 6 inches)2- _1 __ 1 __ _ 

BPF(2nd + 3rd 6 inches)~ 

PDA Parameters Monitored (Recommend EJvfX, ETR set ER to 0.35, EF2, Fj\1X, DFN, BPM): 

EMX/.35 

Low 60.0 

High 6S.7 

Avg.61.4 

Std. 2.5 

Third Depth 

PDA xFile Name (*.XOl) LEGACYS 

Comments: 4 total good blows 

PDA qFile Name (* QOl) LEGACYS PDA Blow Numbers: From 12 To 23 

Depth from 30' to 32' SPT Blow Counts (each 6 inches)_l_ 2--1-~ 

BPF(2nd + 3rd 6 inches)~ 

PDA Parameters Monitored (Recommend E}.1X, ETR set ER to 0.35, EF2, FAlX, DFll/, BPJU,): 

EMXI.35 

Low 60.0 

High 71..+ 

Avg. 6S.5 

Std . .-:LL 

Comments: 12 total good blows 
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Fourth Depth 

PDA xFile Name (*.XOI) LEGACY5A 

PDA qFile Name (*.QOI) LEGACY5A PDA Blow Numbers: Froml To~ 

Depth from 50' to 52' SPT Blow Counts (each 6 inches)_..L-±-_ 

BPF(2nd + 3rd 6 inches),--><..8_ 

PDA Parameters Monitored (Recommend ElvIX, ETR set ER to 0.35, EF2, FivlX, DFN, BPi'll!): 

EMXI.35 

Low 57.1 

High 60.0 

Avg. 59.3 

Std . .J....L 

Comments: 8 total good blows: Readings taken on 

Third Depth 

PDA xFile Name (*.XOI) LEGACY5A 

PDA qFile Name (* QOl) LEGACY5A 

3-2-00 

PDA Blow Numbers: From~ To...l.6.... 

Depth from~ to 72' SPT Blow Counts (each 6 inches) 1 blow in 18" 

BPF(2nd + 3rd 6 inches) __ 

PDA Parameters Monitored (Recommend E]vlX, ETR set ER to 0.35, EF2, FA1X, DF1\f, BP/vf,): 

EMx!.35 

Low 62.9 

High 62.9 

Avg. 62.9 

Std.~ 

Comments: 1 total good blow; Reading taken on 

3-2-00 

Averge EMXJO.35 (All Depths): 67 .7 % 

Standard Deviation (All Depths): 4.0 0/
0 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: Layne Christiansen Date: 3-7-2000 

Drilling Company Address: 1707 S. 4490 W .. SLC Phone: (801)972-3333 

Equipment No. 5908 Drill Rig Make and Model: CME 750 

Driller: Christian Davis SPT Hammer Type: ..... A....,u ..... to"'-'m ..... a .... t=ic'--__ _ 

Condition of Hammer: Fair Weather: Cloudy Temp:--!4~O_ 

Drill Rod Size: A WJ OD(in) __ ID(in)__ Sampler Size: SPT OD(in)2-ID(in) 1 3/8 

PDA Operators: Sjoblom, Graham SPT OD(in) 2.5 ID(in) 2 

Location of Boring: 1-15 / US-89 Drilling Method: Rotary Wash 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: Fl 30NWll F2 30NWJ2 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between J 5 and 50 jeet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.XOJ) LEGACY6 

PDA qFile Name (*.QOJ) LEGACY6 PDA Blow Numbers: From_1_ Tol 

Depth from 22' to 24' SPT Blow Counts_I_2-_1 .L 

BPF(2nd + 3rd 6 inches)_4_ 

PDA Parameters Monitored (Recommend EA1X, ETR set ER to 0.35, EF2, FlvfX, DFN, BPM): 

EMx!.35 

Low 60.0 

High 62.9 

Avg. 604 

Std . .-UL 

Comments: 7 total good blows: California Sampler Used 
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Second Depth 

PDA xFile Name (*.X01) LEGACY6 

PDA qFile Name (*.Q01) LEGACY6 PDA Blow Numbers: FromL To~ 

Depth from 25' to 27' SPT Blow Counts (each 6 inches)~ _1_ -L ~ 

BPF(2nd + 3rd 6 inches)_4_ 

PDA Parameters Monitored (Recommend ElvlX, ETR set ER to 0.35, EF2, FMX, DFN, BPlvf): 

EMXI.35 

Low 60.0 

High 65.7 

Avg. 63.9 

Std. 2.0 

Comments: 8 total good blows: California Sampler Used 

Third Depth 

PDA xFile Name (*.XOl) LEGACY6 

PDA qFile Name (*.Q01) LEGACY6 PDA Blow Numbers: From-LL To-.1L 

Depth from 27' to 29' SPT Blow Counts (each 6 inches)~ ~.L l 

BPF(2nd -+- 3rd 6 inches)_7_ 

PDA Parameters Monitored (Recommend EJ1X, ETR set ER to 0.35, EF2, Fl\.lX, DFN, BPM,): 

EMXI.35 

Low 62,9 

High 68.6 

Avg. 66.9 

Std. --.LL 

Comments: 14 total good blows: SPT Sampler Used 

PLATE 1-13 



Fourth Depth 

PDA xFile Name (*.X01) LEGACY6 

PDA qFile Name (*.Q01) LEGACY6 PDA Blow Numbers: FromR To...l..Q2-

Depth from.1L to 34' SPT Blow Counts (each 6 inches) ___ _ 

BPF(2nd + 3rd 6 inches) __ 

PDA Parameters Monitored (Recommend ElvlX, ETR set ER to 0.35, EF2, FjlyfX, DFN, BP1'vf): 

EMXI.35 

Low 65.7 

High 71.4 

Avg. 67.9 

Std.~ 

Comments: 49 total good blows 

Averge EMXlO.35 (All Depths): 66.6 % 

Standard Deviation (All Depths): 2.8 % 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: Lavne Christensen Date: 3-7-2000 

Drilling Company Address: 1707 S. 4490 W., SLC Phone: (8012972-3333 

Drill Rig Make and Model: Terramec 1000 Equipment No. 5708 

Driller: Jav Hulse SPT Hammer Type: Rope and Cathead 

Condition of Hammer:..AF-",a~ir ______ _ Weather: P. Cloudv Temp:-,4-,,-0_ 

Drill Rod Size: A WJ OD(in) __ ID(in) __ Sampler Size: SPT OD(in)~ID(in) 1 3/8 

PDA Operators: Sjoblom, Graham 

Location of Boring: Layne Christensen's Yard Drilling Method: HSA 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: Fl 30NWJl F2 30NWJ2 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between 15 and 50 jeet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.X01) LEGACY7 

PDA qFile Name (*.Q01) LEGACY7 PDA Blow Numbers: Froffi_2_ To~ 

Depth from 10' to 22' SPT Blow Countsl ~ 2L 22 

BPF(2nd + 3rd 6 inches) 37 

PDA Parameters Monitored (Recommend E}.;fX, ETR set ER to 0.35, EF2. FA£'( DFN. BPi\{): 

EMX!.35 

Low 45.7 

High 74.3 

High 74.3 

Ayg. 63.2 

Std.~ 

Comments: 66 total good blows: Used Mobile 8-53 to auger 

do'v\'TI to 20' depth, then tested Terramec 1000 hammer in 

hole: Scott Church actuallY operated hammer on the Legacy 

project. but was unable to be there for energv test 
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Second Depth 

PDA xFile Name (*.XOJ) LEGACY7 

PDA qFile Name (*.QOJ) LEGACY7 PDA Blow Numbers: From~ To 115 

Depth from 22' to 24' SPT Blow Counts (each 6 inches)L ~ l..L.....2.... 

BPF(2nd + 3rd 6 inches) 28 

PDA Parameters Monitored (Recommend EMX, ETR set ER to 0.35, EF2, Fj\;f)(, DFN, BPM): 

EMXI.35 

Low48.6 

HighB,l 

Avg. 64.5 

Std. --1A... 

Comments: 47 total good blows 

Averge EMXlO.35 (All Depths): 63.7 % 

Standard Deviation (All Depths): 6.7 % 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: Layne Christensen Date: 3-7-2000 

Drilling Company Address: 1707 S. 4490 W .. SLC Phone: (801)972-3333 

Drill Rig Make and Model: Mobile 8-80 Equipment No. 6164 

Driller: Jay Hulse SPT Hammer Type: Rope and Cathead 

Condition of Hammer: Fair (Rusty- small 6" diam. cathead) Weather: P. CloudY Temp:~ 

Drill Rod Size: A WJ OD(in) __ ID(in) __ 

PDA Operators: Sjoblom. Graham 

Sampler Size: SPT OD(in)_2_ID(in) 1 3/8 

Location of Boring: Lavne Christensen's Yard Drilling Method: HSA 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: F1 30NWJ1 F2 30NWJ2 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between 15 and 50 feet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.XOl) LEGACY8 

PDA qFile Name (*.QOl) LEGACY8 PDA Blow Numbers: From2- To 45 

Depth from 25' to 27' SPT Blow Counts~ ~ _11_ 12 

BPF(2nd + 3rd 6 inches) 27 

PDA Parameters Monitored (Recommend E.vE( ETR set ER to 0.35, EF2, Fj\;LY. DFN, BP.\;f): 

EMXJ.35 

Low 48.6 

High 68.6 

Avg. 61.3 

Std.~ 

Comments: 43 total good blows: Used Mobile B-53 to auger 

down to ! 5' depth. then tested Mobile B-80 hammer in 

hole: not sure who actuallY operated hammer on the Legac\' 

project 
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Second Depth 

PDA xFile Name (*.XOJ) LEGACY8 

PDA qFile Name (*.Q01) LEGACY8 PDA Blow Nwnbers: From~ To~ 

Depth from 27' to 29' SPT Blow Counts (each 6 inches)l ~~ 36 

BPF(2nd + 3rd 6 inches) 31 

PDA Parameters Monitored (Recommend El\1X, ETR set ER to 0.35, EF2, FjUX, DFN, BPM): 

EMX!.35 

Low 48.6 

High 68.6 

Avg. 61.2 

Std.~ 

Comments: 75 total good blows 

Averge EMXlO.35 (All Depths): 61.2 % 

Standard Deviation (All Depths): 4.8 0/
0 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: R C Exploration Date: 3-14-2000 

Drilling Company Address:...,G....,u"""s=he=r..."U"""'t""'ah"--________ Phone: 801-722-3307 

Drill Rig Make and Model: Diedrich D-120 Equipment No. LX1366 (licence plate#) 

Driller: Nathan Young SPT Hammer Type: Automatic 

Condition of Hammer: Fair Weather: Cloudy Temp:--,4.::..5_ 

Drill Rod Size: A WJ OD(in) __ ID(in)__ Sampler Size: SPT OD(in) 2.0" ID(in) 1 3/8" 

PDA Operators: Sjoblom. Bischoff. Rvan CAL OD(in) 2.5" ID(in)...£: 

Location of Boring: Glover's Lavne. West of! -15 Structure Drilling Method:.-,H"""S"'-OA~ __ _ 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: Fl 30NWJl F2 30NWJ2 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between 15 and 50 jeet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.XOJ) Legacv9 

PDA qFile Name (*.QOl) " PDA Blow Numbers: From~ To~ 

Depth from 30' to 32' SPT Blow Counts (each 6 inches)..L.~_5_-L 

BPF(2nd + 3rd 6 inches)~ 

PDA Parameters Monitored (Recommend ElvlX, ETR set ER to 0.35, EF2, F.UY, DFN. BP.'I/f): 

ENlXI.35 

Low 82.9 

High 105.7 

Avg. 91.3 

Std. 6.7 

Comments: 16 good blows recorded: California Sampler 

used 
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Second Depth 

PDA xFile Name (*.X01) Legacv9 

PDA qFile Name (*.QOI) " PDA Blow Numbers: From~ To 43 

Depth from 32' to 34' SPT Blow Counts (each 6 inches)2- ~..2.. ~ 

BPF(2nd + 3rd 6 inches)...l.L 

PDA Parameters Monitored (Recommend Ej\;fX, ETR set ER to 0.35, EF2, FMX, DFN, BP}vf): 

EMXI.35 

Low 68.6 

High 102.9 

Avg. 85.4 

Std. 8.2 

Comments: 26 good blows recorded: Standard SPT Sampler 

used 

Third Depth 

PDA xFile Name (*.X01) Legacv9 

PDA qFile Name (*. Q01) " PDA Blow Numbers: From ~ To 65 

Depth from 35' to 37' SPT Blow Counts (each 6 inches)~ ~ ~ L 

BPF(2nd"7" 3rd 6 inches)-liL 

PDA Parameters Monitored (Recommend EAIX, ETR set ER to 0.35, EF2, FMX, DFN, BPM,): 

EMx!.35 

Low.JJl.Q..... 

High 100.0 

Avg. 91.0 

Std. 5.9 

Comments: 21 good blows recorded 

Averge E:MXlO.35 (All Depths): 88.8 ala 

Standard Deviation (All Depths): 8.0 0/
0 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: R C Exploration Date:-'4'-'-3"--..... 20~0~0!......-____ _ 

Drilling Company Address: Gusher Utah Phone: 801-72/-3307 

Drill Rig Make and Model: Kilman Brainer (BK)-66 Equipment No. BK-660693-108 

Driller: Rich Ibarra SPT Hammer Type: Automatic 

Condition of Hammer: Fair Weather: Sunny Temp:~ 

Drill Rod Size: A WJ OD(in) __ ID(in)__ Sampler Size: SPT OD(in)_2_ID(in)~ 

PDA Operators: Sjoblom. Bischoff 

Location of Boring: Pages Ln. South of BARD Landfill Drilling Method: HSA-8" 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: Fl 30NWJ1 F2 30NWJ2 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between 15 and 80 feet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.X01) LEGACYI 0 

PDA qFile Name (*. Q01) LEGACYl 0 PDA Blow Numbers: From~ To 89 

Depth from 50' to 52' SPT Blow CountsJL ~...lL ~ 

BPF(2nd + 3rd 6 inches) 25 

PDA Parameters Monitored (Recommend Eiv!X, ETR set ER to 0.35, EF2, FA1X, DFN, BP}v/): 

EMXI.35 

Low 60.0 

High 74.3 

Avg. 69.3 

Std. 3.2 

Conunents: 54 total good blows 
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Second Depth 

PDA xFile Name (*.XOJ) LEGACY10 

PDA qFile Name (*. QOl) LEGACY10 PDA Blow Numbers: From-2.L To 133 

Depth from~ to 62' SPT Blow Counts (each 6 inches)L ~ 12 ~ 

BPF(2nd + 3rd 6 inches) 20 

PDA Parameters Monitored (Recommend EMX, ETR set ER to 0.35, EF2, FMX, DFN, BPM): 

EMXI.35 

Low 54.3 

High 80.0 

Avg. 67.7 

Std.~ 

Comments: 43 total good blows 

Averge EMXlO.35 (All Depths): 68.6 % 

Standard Deviation (All Depths): 4.2 % 

PLATE 1- 22 



Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: R C Exploration Date: 4-11-2000 

Drilling Company Address:~Go/..!u~s~he::..!.r....!oU~t~ah,",--________ Phone: 801-722-3307 

Drill Rig Make and Model: Diedrich D-120 Equipment No. 072009 

Driller: Mike Labenski SPT Hammer Type: Automatic 

Condition of Hammer: Good-Cleaned since 2-28-00 test Weather: Sunny Temp:....::5..::..5_ 

Drill Rod Size: A WJ OD(in) __ ID(in)__ Sampler Size:_ OD(in)_ID(in)_ 

PDA Operators: Sjoblom. Graham 

Location of Boring: 4100 S. 4800 W. - West Valley Drilling Method:~H~S.t..!o.A-,,--__ _ 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: FI 30NWJl F2 30NWJ2 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 depths between 15 and 50 feet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.X01) Legacv4a 

PDA qFile Name (*.Q01) " PDA Blow Numbers: From~ To..H.L 

Depth fromft toR SPT Blow Counts (each 6 inches)~~ 21 20 

BPF(2nd + 3rd 6 inches) 37 

PDA Parameters Monitored (Recommend ElvIX, ETR set ER to 0.35. EF2. Flv1X, DFN. BPM): 

EMXI.35 

Low 71.4 

High.2L:L 

Avg.81.3 

Std. 6.3 

Comments: Retest of hammer which was cleaned and 

lubricated since test performed on 2-28-00: 

63 blows recorded 
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Second Depth 

PDA xFile Name (*.XOl) Legacv4a 

PDA qFile Name (*.QOJ). __ '_' __ PDA Blow Numbers: From 143 To 210 

Depth from 25' to 27' SPT Blow Counts (each 6 inches)2-.L 25 --.1L 

BPF(2nd + 3rd 6 inches).11..... 

PDA Parameters Monitored (Recommend EMX, ErR set ER to 0.35, EF2, FMX, DFN, BPiv!): 

EMXI.35 

Low 68.6 

High 94.3 

Avg. 78.7 

Std. 5.0 

Third Depth 

Comments: 68 blows recorded 

PDA xFile Name (*.XOl) Legacv4a 

PDA qFile Name (*.QOl) __ " __ PDA Blow Numbers: From 212 To 273 

SPT Blow Counts (each 6 inches)~ ~ 23 26 Depth from 35' to 37' 

BPF(2nd + 3rd 6 inches) 32 

PDA Parameters Monitored (Recommend EVIX ErR set ER to 0.35, EF2, FlvfX, DFN, BPlv!,): 

EMXI.35 

Low 71A 

High 85.7 

Avg. 798 

Std.;:l:L 

Comments: 62 blows recorded 

Averge EYIXJO.35 (All Depths): 79.9 % 

Standard Deviation (All Depths): 5 ...J. 0/
0 
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Fifteen Square em Cone Calibrallon Sneel 

Cone Into: 
Serial #: 
Date: 
Tip Load Capacity: 
Tip End Are~ 
Frle. L=2C Capacity: 
Friction Area 
Pressure Capacity: 
x acceierometer: 
y acceierometer: 
RTD Location: 
Geophone: 

Calibrator Info: 
Sensitivity: 
Area Conversion: 
Pressure Conversion 

Tip Calibration: 
Baseline: 

Sleeve Calibration: 
Baseline: 

,dara Systems Ltd 

Stress 
(bar) 

o 
100 
200 
300 
400 

Stress 
(bar) 
0.00 
3.00 
6.00 
S.-DD 

12.00 
15.00 

AD058 

AD058 

none 

12-Oct-99 
1500 bar@ 

15 cm2 
15 bar@ 

225 cm2 
500 psi @ 

9 
none 
load cell 
installed 

9 

0.000313 volt/lb. 
6.4516 cm2lin2 

14.5038 psi/bar 

-0.039 volts 

Cal. Output Desired Output 
(volts) (volts) 

0.0000 0.000 
1.0555 0.500 
2.1110 1.000 
3.1664 1.500 
4.221 9 2.000 

0.035 volts 

Cal. Output Desired Output 
(volts) (volts) 

0.0000 0.000 
0.4750 1.500 
0.9499 3.000 
~ .4249 4.500 
1.8999 6.000 
2.3748 7.500 

7.5 volts 

7.5 volts 

?5 'Jolt~ 

301.2 ohms 

Actual Output 
(volts) 
0.000 
0.500 
1.000 
1.500 
2.001 

Error 
(%) 

0.00% 
0.00% 
0.00% 
0.05% 

201.7 onms 

Actual Output Error 
(volts) (%) 
0.000 
1.501 0.07% 
2.999 -0.03% 
4.502 a.Q7~/u 

6.001 0.02% 
7.503 0.04% 
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Mar 28 00 01:52p ConeTec 

Fifteen Square em Cone Calibration SI1t;et 

Pressure Calibration: KuHte SIN 6177-4-95 Alpha Code 046·72 
Baseline: 0.111 volts 972 ohms 

Pressure Desired Output Actual Output Error 
(psi) (volts) (volts) (%) 

0 0.000 0.000 
100 1 ~nn 1.497 -0.20% , .. "-'vv 

200 3.000 3.003 0.10% 
300 4.500 4.515 0.33% 
400 6.000 6.030 0.50% 
500 7.500 7.545 0.60% 

X Accelerometer Calibration: 
Baseline: 0 volts not installed on creation 

Acceleration Desired Output Actual Output Error 
(g) {volts} (volts) ('Yo) 
-1 -3.530 0.000 -100.00% 
1 3.530 0.000 -100.00% 

Y Accelerometer Calibration: 
Baseline: o volts 

Acceleration Desired Output Actual Output 

Temperature Calibration: 
Baseline 

Adara Systems Ltd. 

(g) (volts) 
-1 -3.530 
1 3.530 

3.104 volts 

A0058 

0.000 
0.000 

not installed on creation 
Error 

(%) 
-100.00% 
-100.00% 

installed in load cell 
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Fifteen Square em Cone Calibration Sheet 

~one Info: 
Serial #: 
Date: 
Tip Load Capacity: 
Tip End Area 
Fric. Load Capacity: 
Friction Area 
Pressure Capacity: 
x accelerometer: 
y accelerometer. 
RTD Location: 
Geophone: 

Calibrator Info: 
Sensitivity: 
Area Conversion: 
Pressure Conversion 

Tip Calibration: 
Baseline: 

Sleeve Calibration: 
Baseline: 

Adara Systems Ltd 

Stress 
(bar) 

o 
100 
200 
300 
400 

Stress 
(bar) 
0.00 
3.00 
6.00 
9.00 

12.00 
15.00 

AD070 

AD070 
04-May-gg 

none 

1500 bar@ 
15 cm2 
15 bar@ 

225 cm2 
500 psi @ 

9 
none 
load cell 
installed 

9 

0.000315 volt/lb. 
6.4516 cm2lin2 

14.5038 psi/bar 

-0.225 volts 

Cal. Output Desired Output 
(volts) (volts) 

0.0000 0.000 
1.0622 0.500 
2.1244 1.000 
3.1867 1.500 
4.2489 2.000 

0.086 volts 

Cal. Output Desired Output 
(volts) (volts) 

0.0000 0.000 
0.4780 1.500 
0.9560 3.000 
1 .4340 4.500 
1.9120 6.000 
2.3900 7.500 

7.5 volts 

7.5 volts 

7.5 volts 

303.1 ohms 

Actual Output 
(volts) 
0.000 
0.501 
1.002 
1.504 
2.007 

Error 
(%) 

0.20% 
0.20% 
0.27% 
0.35% 

935.4 ohms 

Actual Output 
(volts) 
0.000 
1.494 
2.998 
4.509 
6.022 
7.531 

Error 
(%) 

-0.40% 
-0.07% 
0.20% 
0.37% 
0.41% 
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Fifteen Square em Cone Calibration Sheet 

Pressure Calibration: 
Transducer: Kulite SIN 5853-2-127 Alpha Code R37-68 

Baseline: -0.294 volts 

Pressure Desired Output 
(psi) (volts) 

o 0.000 
100 1.500 
200 3.000 
300 4.500 
400 6.000 
500 7.500 

X Accelerometer Calibration: 

Actual Output 
(volts) 
0.000 
1.497 
2.998 
4.503 
6.011 
7.520 

935.4 ohms 

Error 
(%) 

-0.20% 
-0.07% 
0.07% 
0.18% 
0.27% 

Baseline: 0 volts not installed on creation 
Acceleration Desired Output Actual Output Error 

(9) (volts) (volts) (%) 
-1 -3.530 0.000 -100.00% 
1 3.530 0.000 -100.00% 

Y Accelerometer Calibration: 
Baseline: 0 volts not installed on creation 

Acceleration Desired Output Actual Output Error 
(9) (volts) (%) 
-1 -3.530 0.000 -100.00% 
1 3.530 0.000 -100.00% 

Temperature Calibration: 
Baseline 3.221 volts installed in load cell 

Adara Systems Ltd. AD070 PLATE J-4 



11/03/199~ ~~:ll 

Fifteen Square em Cone Calibration Sheet 

Deep Cone Calibration 
Adara Systems Ltd. 

Cone Info: 
Serial #: 
Date: 
Tip Load Capacity: 
Tip End Area 
Fric. Load Capacity: 
Friction Area 
Pressure Capacity: 
x accelerometer: 
y accelerometer: 
RTD Location: 
Geophone: 
Tilt Sensor 

Calibrator Info: 
Sensitivity: 
Area Conversion: 
Pressure Conversion 

Tip Calibration: 
Baseline: 

Sleeve Calibration: 
Baseline: 

Aoara Systems Ltd. 

Stress 
(bar) 

a 
100 
200 
300 
400 

Stress 
(bar) 
0.00 
3.00 
6.00 
9.00 

12.00 
15.00 

AD092 

AD092 
01-Nov-99 

1500 bar@ 
15 cm2 
15 bar@ 

225 cm2 
500 psi@ 

none 9 
none 9 
Geophone carrier 
instal/ed 
Adara 

0.000313 volt/lb. 
6.4516 cm2lin2 

14.5038 psi/bar 

-0.033 volts 

Cal. Output Desired Output 
(volts) (volts) 

0.0000 0.000 
1.0555 0.500 
2.111 a 1 . 000 
3.1664 1.500 
4.2219 2.000 

0.056 volts 

Cal. Output Desired Output 
(volts) (volts) 

0.0000 0.000 
0.4750 1.500 
0.9499 3.000 
1.4249 4.500 
1.8999 6.000 
2.3748 7.500 

7.5 volts 

7.5 volts 

7.5 volts 

295.4 ohms 

Actual Output 
(volts) 
0.000 
0.499 
0.999 
1.499 
2.001 

Error 
(%) 

-0.20% 
-0.10% 
-0.07% 
0.05% 

199.3 ohms 

Actual Output 
(volts) 
0.000 
1.500 
3.001 
4.503 
6.000 
7.492 

Error 
(%) 

0.00% 
0.03% 
0.07% 
0.00% 

-0.11 % 
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11/03/1999 09:17 6043274065 CUNI:.II:.'~ 

Fifteen Square em Cone Calibration Sheet 

Pressure Calibration: 
Tiansducer: Ku!ite SIN Q46-44 

Baseline: 0.155 volts 

Pressure Desired Output 
(psi) (volts) 

o 0.000 
100 1.500 
20e 3.000 
300 4,500 
400 6.000 
500 7,500 

X Accelerometer Calibration: 

Actual Output 
(volts) 
0.000 
1.496 
3.000 
4.506 
6.015 
7.525 

1004.5 ohms 

Error 
(%) 

-0.27% 
0,00% 
0.13% 
0.25% 
0.33% 

Baseline: -0.817 volts not installed on creation 
Acceleration Desired Output Actual Output Error 

(g) (volts) (volts) (%) 
-15 degrees 
+15 degrees 

Y Accelerometer Calibration: 

-1.500 -1.511 0.73% 
1.500 1.511 0.73% 

Baseline: -0.03 volts not installed on creation 
Acceleration Desired Output Actual Output Error 

-15 degrees 
+15 degrees 

Temperature Calibration: 
Baseline 

Aaara Systems Ltd. 

(g) (volts) (%) 
-1,500 -1.538 2.53% 
1.500 1.538 2,53% 

3.413 volts installed in geophone carr 

AO092 

PLATE J-6 



CON EC 

Daily Baseline Summary 

Project No.: ()C-3CO Date: lJ.j;;.o /99 i 

Project Location: LeeACY - -PAKiSf-l l..A~';;: Rig '/r<!Uu< 
Client/Rep: Kt..E1 N FE.L1Jf.R.j bREb Operator: {<£pI ~t-I 
Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone i 
TIp 1000 bar-139.2 tsflvolt-133.3 bar/volt 1500 bar 208.8 tsf/volt-200 bar/volt I 

Friction 10 bar-1 :392 tsflvolt-1 .333 barlvoll 15 bar 2.088 tsf/volt-2.00 barlvolt 
, 
i 

Pore Pressure Both cones: 500 pSi-66.67 psi/volt-4.80 tsflvolt-153.8 ftlvolt-46.87 m/volt I 
i 

Sounding Info. Channel Start End - Volt ~ Eng. Value Correction Made 

Cone/Size dJ3/ 015 Baseline (Volts) Baseline (Volts) End-Start (L. Volt X Calib) (-2 Eng.) 
I 

Hole No. Tip I 

!Ale·· J."1 -L03 -./0, -,oCju, ull '''0 D - 22U.ci t/..-- • 

Elevation (tt) SleevE: 

I ---- I 

.cYlO .03l.o 
I 

! 
Northing or Latitude PP I 

i 

'/~q .-. c)33 .-i 6 .2. /6 Z i 
.llLa + I 

I 
, 

Easting or Latitude Temp 
1/2.00 .;J,35G • 

Pre-bore (tt): I Water Table (tt): 

I Sounding Info Channel 

I 
Start End - Volt .:. Eng. Value I Correction Made ! 

Cone/Size ctEJ.otS Baseline (Volts) Baseline (Volts) End-Start (6 Volt X Calib) (-~ Eng.) i 

Hole No. Tip 

I 
i 1---- i 

We: n-:ll~ -,10) I -./0) 

Elevation (tt) I Sleeve 
I 

I 1----,038 I .. 0-4"2. 
i 

Northing or Latitude I PP 
I 

i 

I I 
I 

. rzL/ I •. J48 .024- II: 0 - t\·O I 

i I ! 

Easting or Latitude Temp 

I 

I 

I I I 
I 

;)..138 I j.Q33 I I ! 

Pre-bore (ft): Start Depth: (ft): Water Table (tt): 

I 
I Sounding Info _I Channel 

Cone/Size 0$/ 0 I~ i 

Start End - Volt 
Baseline (Volts) Baseline (Volts) End-Start 

.:.. Eng. Value Correction Made : 
(.:.. Volt X Calib) (-~ Eng.) 

-----I Hole No. I Tip 

I w't 15- 2"20 i -.IOLa --.ICO 
i Elevation (ft) I Sleeve 
I 
I 

"7 . 'I 2 1-o?- • l.:; -. I..V' 

! Northing or Latltuae PP 1----
! Eastlng or Latitude Temp 

i 

're-bore (ft): IStart Depth: (tt): I Water Taole (ft): 

i Conversion Values: Depth: 1 m=3.28 It - Pressure/Stress: 1 bar= 100 kPa = 1.044 Isf = 14.50 PSI = 1 0.19m = 33.4 ft. 
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Daily Baseline Summary 

I Project No.: (C ~30(; Date: r c-/ 21 1 qq 
Pr.oject Location: L(?CfC Y ~\C(I\,.,t(A7 '\Lin5i\ k",c_ Rig 'I\'"t'~ 
Client/Rep: -+L\£\~(eYIEr '/ L,.. yes I 

Operator: 

i Calibrations @ 7.5Volts Standard 1 0 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 bar/volt 1500 bar 208.8 tsflvoll-200 barlvolt 

Friction 10 bar-1.392·tsflvolt-1.333 bar/volt 15 bar 2.088 tsflvolt-2.00 barlvolt 

Pore Pressure 80th cones: 500 pSi-6S.S7 psi/volt-4.S0 tsf/volt-153.8 ft/volt-46.S7 mlvolt 

Sounding Info 

Cone/Size lfi!/, D rS 
Hole No. 

at-IS -'Z:Z-' 
Elevation (tt) 

Northing or Latitude 

Easting or Latitude 

Pre-bore (tt): 

Sounding Info 

Cone/Size 

Hole No. 

Elevation (tt) 

Northing or Latitude 

I Eastmg or Latitude 

I 

I Pre-bore (ft): 
i 

I 
I 

i 
I 

I 
i 
I 
I , 

I 
! 
, 
I 
I 
! 

Channel Starl End 
Baseline (Volts) Baseline (Valls) 

Tip ,.. ,\\3 ,-,100 
SleevE; I ~ 7,;-

t 041 I ; c ~ 
PP ,1:;1 ,IW 
Temp 

! 

I , ~\~ 
, 

I I,q II 

i Start Depth: (~ ! Final Depth (It)~l)O.o3 

Channel 

I 
Tip 

I 
Sleeve I 

I 
PP 

I 
Temp 

iStart Deoth: (ft): 
i 

( 10,'2.5111) 
, 

I 
Start I End , 

Baseline (Volts) I Baseline (Volts) 

I I 

I 
, 

I 

I , , 

! Final Depth (tt): 

- Volt 

I 
'" Eng. Value Correction Made 

End-Start (~ Volt X Calib) « Eng.) 

ol3 '2-40·0 - 2i.J().{) 

,Ol3 "7 . 2, It' .... 'W -

-.02.-, -12-·4 + [2 ,4-

I Water Table (tt): I CP¥ile~c4 'Dp> )-'}-. - \ 

I 

I Correction Me :.. Volt " Eng. Value 
End-Start (.:. Volt X Calib) (-.: Eng.) 

I 

I 
I 
I 

: Water Table (tt): I CPT File: 

i Sounding Into 

I Cone/Size 

Channel Start 
Baseline (Volts) 

End 
Baselme (Volts) 

- Volt 
End-Start 

- Eng. Value I Correction Made .! 

(~ Volt X Calib) (-:.. Eng.) i 
i 

i Yo Ie No. Tip 

! Elevation (ft) Sleeve 

Northmg or LatituDe i PP 

Eastlng or LatitUDe Temp 

,I Pre-oore (tt): Start Depth: (ft): 

: Conversion Values: Depth: 1 m=3,28 ft 

, Final Deoth (ft): 
I 

i Water Table (ft): 
, 

, CPT File: 
! 

Pressure!Stress: 1 oar=100 kPa = 1.044 tST = 14.50 OSI = 10,19m = 33.4 ft, 

. PLATE J-8 

I 
I 
I 

i 
j 

I 
I 
I 
I 

I 



Daily Baseline Summary 

!Project No.: OC -3CC . t ._ Date: C) I-C(c.·-(iO 
Project Location: LEL--;J{'y N,Of.lii.'AY - PtI2t% iAIJ c Rig ~uCJ(. 
ClienVRep: -k'LE'AJ~EA... J ,J~ Operator: REPj"--.Ja:5H 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 1 5 cm2 cone 
Tip 1000 bar-139.2 ts~lvolt-133.3 barlvolt 1500 bar 20B.B tsflvolt-200 bar/volt 

Friction 10 bar-1 .392 tsf/volt-1.333 barlvolt 15 bar 2.088 tsf/volt-2.00 bar/volt 

Pore Pressure 80th cones: 500 psi-66.67 psi/volt-4.BO tsflvolt-153.8 tvvolt-46.B7 m/volt 

Sounding Info ce> Channel Start End :- Volt L Eng. Value Correction Made I O.J Baseline (Volts) Baseline (Volts) End-Start (:::. Volt X Calib) (-:.. Eng.) 
Cone/Size ,01S 
Hole No. Tip 
WC'-15 - 220 B 
Elevation (tt) Sleeve 

Northing or Latitude PP 

Easting or Latitude Temp 

Pre-bore (tt): 

Sounding Info OS~ Channel 

Cone/Size ,O~S 

Hole No. I Tip 
WC.-Il-;;t 14 5 

Elevation (tt) 

Northing or Latitude 

Eastlng or Latitude 

Pre-bore (tt): 

Sounding Info o,?-S 
Cone/Size • () 15 

Elevation (tt) 

I Northing or Latitude 

I 

Sleeve 

I 
pp 

I Temp 

i Tip 
I 

Sleeve 

PP 

I Easling or Latituoe Temp 

- .107 1·- · 101 ~ I 
· 0"2.8 ,Oy} ---- J 

I " 115 • ,zEJ -;o2c, -q·2 -t1:2 I 

1,'231 ~,oa"Z.. I 
Water Table (tt): 

Start End 

I 
~ Volt 

I 
:.. Eng. Value Correction Made I 

Baseline (Volts) Baseline (Volts) End-Start (.::. Volt X Calib) (-.:. Eng.) i 
: 

I 
-. r02 I I ---- i 

I <\03 
I - , 

I 
I 

I ---- I 

I at> I ,033 I I 

I I I 
I '5\ 

I 

, 121 ; 0\ i -~. ( 
, 

·/36 
I I 
I I 

::;(.ID1 
I I I 

, 

:<.312 : 

Final Depth (tt):~..., n ~ I Water Table (tt): 
...:J~'·L _' T 

Start End 
Baseline (Volts) Baseline (Volts) 

- Eng. Value I Correction Made; 
( .. Volt X Calib) I ( . .:. Eng.) ! 

1- .cqC1 - .104 

¥ 02.Q ,037 -----
~ 1/8 ' 1-41 ;3·3 -i3 .. 3 

! d.5~l ~,ltJ6 
------------~------~~~~--~~~~--~------------------~--------

ire-bore (tt): 

I Conversion Values: 
i 

: Start Depth: (tt): , i Final D I Water Table (tt): 

Depth: 1 m=3,28 It - Pressure/Stress: 1 bar=100 kPa = 1.044 1st = 14.50 psi = 10.1 9m = 33.4 ft. 

PLATE J-9 



Daily Baseline Summary 

Project No.: CO-300 Date: 01-07- 00 
Project Location: Lf..b~Y JNlb+\WPrYjtluJY ~ Rig -rgV(.K. 

RfP/.3Q.5r1 Client/Rep: 1(LEJN rt=.L.DErz{ rn~ Operator: 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsf/volt-133.3 bar/volt 1500 bar 208.8 tsf/volt-200 barlvolt 

Friction 10 bar-1 .392 tsf/volt-1 .333 bar/volt 15 bar 2.088 tsi/volt-2.00 bar/volt 

Pore Pressure Both cones: 500 pSi-66.67 pSilvolt-4.80 tsflvolt-153.8 Wvolt-46.87 m/volt 

Sounding Inf'bS~ , Channel Start 

Cone/Size , 0 D Baseline (Volts) 

Hole No. 

I 
Tip 

I -.IO~ ~JC-I'3-~35 
I Elevation (tt) I Sleeve I 

I ,oD 
Northing or Latitude I PP 

I I z.. f I 

Easting or Latitude I Temp 
I·lo~ 

Pre-bore (tt): I Start Depth: (tt)P'" I Final 

j Sounding Info 

I Cone/Size 

I VJe No. 
l..-IO- 23 2. 

i Elevation (tt) 

i 
! Northing or Latitude 
I 
I 

! Eastlng or Latitude 

i 

I Pre-bore (tt): 
I 

: Sounding info 
I 

i Cone/Size 

: Hole No. 

r v.,fe- 9 -J.-~ l 
! Eievatlon (ftl 
I 

! Northing or Latltuae 

I East!ng or Lalltude 

I Channel 

I 
Start 

Baseline (Volts) 

! Tip 
I -.oC1Q 

I 
Sleeve 

I 10-40 
i 

! 
PP 

I ·113 

I 
Temp I 

'11L.11 I I 
i Start Depth: (tt): 

Channel Start 
Baseline (Volts) 

Tio -CCi, 
Sleeve 

I CLI / 
PP 

I 10'1; 
Temo 

'J. ,lOO 

End c. Volt .:;, Eng. Value 
Baseline (Volts) End-Start (L. Volt X Calib) 

-,10 J 

,O3l. 

' I ('3 I 
'2, /03 I 

I Water Table (tt): 

End 

I 
.- Volt - Eng. Value 

Baseline (Volts) End-Start ('- Volt X Calib) 

I -.IO·l I 

,O~ I 
i 

·1 '2.q ! .O\lP I ! -4-I 

~ ,.-<103 
I I I 

i I 

, I Water Table (tt): 

(!S,lS "9 
End 

I 

Volt - Eng. Value 
Baseline (Volts) End-Start ( Volt X Calib) ! 

-.10 j 

.OS\ 

,12l- ,cr0 ~. , '3 

d,Jll 

Correction Made 
(-.:. Eng.) 

----1---------
Correction Mac. 

(-.:. Eng.) I 
i 

----- I 

I ---- I 

'-7:4- I 

I 

I Correction Made I 
(-- Eng.) I 

I 

I ---I ----
- 9>3 

I Pre-oore ift): : Start Depth: (I ! Water Table (tt): 
I 

: ConverSion Values Deoth: 1m=3.28 It Pressure/Stress: 1 bar= 100 kPa = 1.044 Isf = 14.50 PSI = 1 0.19m = 33,4 ft. 

PLATE J-10 



Daily Baseline Summary 

Project No.: uO-;:;tJC _ Date: O( -10 -CQ 

Project Location: LE.l;-AC. Y -N1et4'A'I"'- ·H~A.L!lH L..NJt= Rig ~~)(--K. _ 
Client/Rep: ~tEIIJFELDE..F2 / fl1A1eT/AJ Operator: REP jras+j 

Calibrations @ 7.5Volts Standard 10 cm 2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 ts:/volt-133.3 barlvolt 1500 bar 208.8 tsf/volt-200 bar/volt 

Friction 10 bar-1 ~392 tsf/volt-1 .333 bar/volt 15 bar 2.088 tsf/volt-2.00 bar/volt 

Pore Pressure Both cones: 500 pSi-66.67 pSilvolt-4.80 tsf/volt-153.8 ft/volt-46.87 m/volt 

Sounding Info
OSS 

Channel Start End '- Volt '" Eng. Value Correction Made 

Cone/Size . (lIS Baseline (Volts) Baseline (Volts) End-Start (Ii Volt X Calib) (-w Eng.) 

Hole No. Tip 
-./0, ...... I ex) W G· "2. '- - Zoi ----Elevation (tt) Sleeve 

1031-
I 

.037 I -----Northing or Latitude PP 
• J 3z.. •. J,d..~ -----Easting or Latitude Temp J. ~41 I 1.<20£.c, 

I 

I Start Depth: (~ I Water Table (11): 

Sounding Info I Channel Start End - Volt .s Eng. Value Correction Made 
Baseline (Volts) Baseline (Volts) End·Start (L Volt X Cali b) (-L Eng.) 

Cone/Size 

Hole No. I Tip 
I Sc. - II.A --z.loG -.Oqq I ~ 100 -----Elevation (11) I Sleeve 

1038 .0-40 I ----Northing or Latitude I PP I /L LL'-O II (p .----• 
Easting or Latitude I Temp 

I I j <6ct I I d.ltaS I I I 

)E: D I Final Dep Water Table (11): . ~PJ"2 . Df1 T , , 

(Ij I ZS ''''-) 

Sounding Info I Channel Start I End 

I 
.. Volt 

I 
.:- Eng. Value I Correction Made 

I Baseline (Volts) I Baseline (Volts) End-Start (.:- Volt X Calib) I (-~ Eng.) 
Cone/Size I 

I H~NO. i Tip -. o~q ..-',lu3 -----I .. - 16 -L~l I 

I 

! Elevation (It) Sleeve 
IO~O 1063 ,0\3 'j... ~ -2-G::? I 

! Northing or Latitude I PP 
I fig ----I , \~5 I 

! 
! Eastlng or Latltuce Temo 

d' 03& ].5&; 1 I 
I 

i Start Depth: (11): ft'Z., 3 i Water Table (tt): A-r 

i Conversion Values: Depth: 1 m=3.28 It Pressure/Stress: 1 bar=100 kPa = 1.044 tst = 14.50 pSI = 1 0.19m = 33.4 ft. 

PLATE J-l1 



Daily Baseline Summary 

I Project No.: OO<~OO Date: 0/- j'). -00 
Project Location: LEbACt' lJ'b+jt.()AY' - -PAAl6rt ].,wE; Rig ~()(K 
Client/Rep: 1(L...EI/Vi==t:WS~ / tl\AR.TtN Operator: PEP / -JOS H 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 ts:/volt-133.3 bar/volt 1500 bar 208.8 tsf/volt-200 bar/volt 

Friction 10 bar-l.392 tsflvolt-1.333 bar/volt 15 bar 2.088 tsf/volt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 psi/volt-4.80 tsflvolt-153.8 fUvolt-46.87 mlvolt 

Sounding Intoosa Channel Start End - Volt :.. Eng. Value Correction Made 

Cone/Size ,OIS Baseline (Volts) Baseline (Volts) End-Start U- Volt X Calib) (-:.. Eng.) 

Hole No. Tip 
-.10 I I -·Qq7 ----SC.-l ~- '2.(PCj A I 

Elevation (tt) 

I 
Sleeve 

,032 ,053 --., I 4."2- -4.2-;u-
Northing or Latitude PP 

I ,02-0 \:l.Ci I - \'2--~ I i ,,17 I i"J5 
Easting or Latitude 

I 
Temp I,q/a I 2.-4-=1 J 

I 

Pre-b~~i;C) I Start ~(ft): i Final Df~ ~ft5g I Water Table (tt); I C3"Jecp j z.A, Ott r1 

Sounding Into 0<0& 
Cone/Size .00 
Hole No. 
wC- I(j-Z31 I 

Elevation (tt) 

I Northing or Latituae 

I Eastlng or Latitude 
i 
I 

I Pre-bore (tt): 

! Sounding Inio {)5C 
I 

! Cone/Size .C[5 

I Hoie No. 

i Wt-14 -237 
( Eievatlon (tt) 
I 
I 

: ,'Jorthlng or L..atltuae 

! Eastlr1g or Latitude 

I Pre-Dare (tt): ~ 2. () I 

Conversion Values: 

( S5,3SIY\~ 
i Channel 

I 
Start 

I 
End 

I 
Baseline (Volts) Baseline (Volts) 

I 
I Tip 

I I 
I -;oCj4 -, 10(; I 

I 
I 

Sleeve I I 
I I ~ O~& I ,OSLJ , 
i PP i i 

I 1 II. . 11 
Temp 

2.1-l2> 
I Start Deo~.tlt): I Final Dse~ ~ 

Channel Stan End 
Baseline (Volts) Baseline (Volts) 

Tip , . <Y18 -'CA~ 
Sleeve 

I()~j °48 I 

PP 

, \ 01 .//L 
Temp ") 3 -' 

.7-, W Z,4/is, 

\): 

rr'\I 

- Volt 
End-Start 

-,017-

I Water Table (tt): 

Volt 
End·Start 

l Water Taole (ttl: 

I 

J 
I 

I 

~ Eng. Value I Correction Me 
(.:. Volt X Calib) (-.:. Eng.) 

- 24:..."):v i"2d£:l.u .--------

.:. Eng. Value I' Correction Maoe i 

(- Volt X Calib) (-- Eng.) i 
! . 

-----i ____ 

Deoth: 1m=3.28 ft Pressure/Stress: 1 bar=100 kPa = 1044 tst = 14.50 PSI = 1019m = 33.4 ft. 

PLATE J-12 

i 

i 

I 

I 



Daily Baseline Summary 

Project No.: oCr3t.X) Date: OI-/J-oO 
Project Location: LE/.,A(- '(' 7! I{;rHvj A ~/ Rig ~c.LK 
Client/Rep: f{w::1A1 FELOG.K../ ~AJ Operator: Qb{) /Jas rl 
Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 ts~lvolt-133.3 barlvolt 1500 bar 208.8 ts//volt-200 bar/volt 

Friction 10 bar-'-l .392 ts/lvolt-1.333 barlvolt 15 bar 2.088 tsflvolt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 psi/volt-4.80 tsflvolt-153.8 ftlvolt-46.87 m/volt 

Sounding Info ~?s" Channel Start End .::.. Volt '" Eng. Value Correction Made 

Cone/Size ;015 
Baseline (Volts) Baseline (Volts) End-Start ('" Volt X Calib) (-w Eng.) 

Hole No. 

5 e -Is -L(gLR 
Tip -. lOG, -,foB ~ 

Elevation (It) Sleeve 

I · 034 ~ IO~ 
Northing or Latitude PP 

, 10(0 It 2- ~ \ 

Easting or Latitude Temp 
;1.,02..3 7-.54S" i 

Pre-~ifi.D I Start Dep,): I Final £..w~ m: I Water Table (It): I C(~TM1:P JILJ I/Jlt r 

Sounding Info 

Cone/Size 

Hole No. 

Elevation (It) 

Northing or Latitude 

Eastlng or Latitude 

Pre-bore (It): 

Sounding Info I 
Cone/Size I 
Hole No. I 

I 
I 

Elevation (It) 

Northing or Latitude 

Easllng or Latitude 

i Pre-bore (ft): 

«5/.&;",) 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 

I 
Sleeve 

I 
PP 

I 
Temp 1 

Start Depth: (It): Final Depth (It): 

Channel 

I 
! 

Tip 
I 
! 

Sleeve 

PP 

Temp 

I Start Depth: (ft): 

Start 
I End 

Baseline (Volts) I Baseline (Volts) 
I 

I 

i 

i Final Depth (ft): 
j 

.::.. Volt '" Eng. Value Correction Made 
End-Start (L Volt X Calib) (-L Eng.) 

I 
I 
I 
I 

I 
Water Table (It): CPT File: 

I 
- Volt I .::. Eng. Value Correction Mace 

End-Start (L Volt X Calib) ( . .::. Eng.) 
[ 

! i 

! I 

I Water Table (ft): 
I 

I CPT File: 

I Conversion Values: Depth: 1 m=3.28 ft Pressure/Stress: 1 bar=100 kPa = 1.044 lsf = 14.50 psi = 1 0.19m = 33.4 ft. 

PLATE J-13 I 



I 

Daily Baseline Summary 

I Project No.: (0 ~ YJ(l Date: ()J - J 1-00 
Project Location: ~'r' JJ,I!-f-l\,\,'Ar' Rig ~v'CI( 

Client/Rep: -Kw=.INYGLf)i:::."R / 11lARTII\J Operator: REP /-:ros rJ 

Calibrations @ 7.5Volts Standard 1 0 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 ts~/volt-133.3 bar/volt 1500 bar 208.8 tsf/volt-200 barlvolt 

Friction 10 bar-1.392 (sf/volt-1.333 barlvolt 15 bar 2.088 tsf/volt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 pSilvolt--4.80 tsflvolt-153.8 ftlvolt--46.87 mlvolt 

Sounding Info O!;;"B Channel Start End 

Cone/Size .D t~i 
Baseline (Volts) Baseline (Volts) 

Hole No. Tip 
8('.-1)-,30 7 -. /I L '!"".oqq 
Elevation (tt) 

I 
Sleeve 

. o 2ft .052-
Northing or Latitude 

I 
PP 

d1q ;'2.01 
Easting or Latitude I Temp 

1~71 2.02~ 

Pre-bore (tt): I Start Depth: (tt);:; I Final DirurJtt)::yq 

(63.15 (n j 
Sounding Info I Channel 

I 
Start 

I 
End 

Cone/Size 
Baseline (Volts) Baseline (Volts) 

I 

Hole No. I Tip 

I I I 
Elevation (tt) 

I 
Sleeve 

I 
I 
I 
I 

Northing or Latl.tuce 
I pp 

I 
I I 

I 

I I 

Easting or Latitude I Temp 
I 

i i 
I 1 I I ! 

Pre-bore (tt): I Start Depth: (tt): 
I 

I Final Depth (tt): 
I 

Sounding Info i Channel Start i::nd 

Cone/Size I 
Baseline (Volts) Baseline (Volts) 

Hole No, Tip 

i::!evatian (tt) Sleeve 

Northing or Latltuce PP 

Eastln9 or Latitude Temp 

I 

I 

I 
I 
I 

.: Volt 
End-Start 

,0\3 

.o2~ 

,062-

I Water Table (tt): 

6 Volt 
End-Start 

i Water Table (ft): 
I 

. Volt 
End-Start 

I 

I 

I 

i 

I 

~ Eng. Value Correction Made 
(~ Volt X Calib) (-~ Eng.) 

'~,O -2~,O 

4 ·Co I - 41 (£) 

Z'3.C? -Z3:q 

I C~cf&('PI7IMT J 

6 Eng. Value Correction Mar 
(6 Volt X Calib) (_6 Eng.) 

I 

I CPT File: 

,~ Eng. Value I Correction Made I 
(,~ Volt X Calib) I (_t. Eng.) I 

I Pre-bore (tt): i Start Depth: (ft): ,Final Depth (tt): j Water Table (tt): i CPT File: 
I 

! ConverSion Values: Deeth: lm=3,28 It Pressure/Stress: , bar='OO kPa = 1044 tst = 14.50 PSI = , 0, 19m = 33,4 ft. 

PLATE J-14 



Daily Baseline Summary 

Project No.: 06-300 Date: 01-/7-00 
Project Location: Lctwie.y -H Ib-H"-1A ~; Rig mAC..;< RIb-
Client'Rep: kL-l?'}.JFEL.bc.R / m.A~ T/A) Operator: REP/-JOStj 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 1 5 cm2 cone 
Tip 1000 bar-139.2 tsl/volt-133.3 bar/volt 1500 bar 208.8 tsflvolt-200 barlvolt 

Friction 10 bar-1 :392 tslfvolt-1 .333 bar/volt 15 bar 2.088 tsflvolt-2.00 barlvolt 

Pore Pressure Both cones: 500 psi-66.67 psilvolt-4.80 tsflvolt-153.8 ftlvolt-46.87 mlvolt 

Sounding Info osc Channel Start End .:. Volt 

I 
.::. Eng. Value Correction Made 

Baseline (Volts) Baseline (Volts) End-Start U Volt X Calib) (-'" Eng.) 
Cone/Size .O~ 
Hole No. Tip 

I ~ 
j 

SC'-I~-:Sl/ -.100 - .(!q"'2... ! 

Elevation (tt) Sleeve 
.04"1 .053 ------

I 

Northing or Latitude PP 
,. i~J -5.1 t- ..j. I • I ~z. -, Q II 

Easting or Latitude Temp 
,.Q,8 ) .818 I I 

Pre-bore (tt): Start Depth: (It): .0' Water Table (tt): 

Sounding Info Channel i Start End .:. Volt I .::. Eng. Value I Correction Made 

Cone/Size I 
Baseline (Volts) Baseline (Volts) End-Start 

I 
(L Volt X Calib) I (-.:. Eng.) 

Hoie No. Tip 

1 I 
I I I I 

Elevation (tt) I Sleeve I I 
, 

Northing or Latitude 

I EastJng or Latitude 

, 

Pre-bore (tt): 

Sounding Info 

Cone/Size 

I Hole No. 

I Elevation (It) 

I Northing or Latitude 
I 

i Easting or Latituoe 

I 

,e-bore (ft): 

I Conversion Values: 
i 

I 
1 I 

I PP 
I 

I 
I 

Temp 

I Start Depth: (tt): I Final Depth (tt): 

Channel 

Tip 

Sleeve 

i PP 

Temp 

I Start Depth: 1ft): 
! . 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

I Final Depth (ft): 
i 

I 

I Water Table (ft): 

- Volt 
End-Start 

I Water lable (ftl: 

I 
~ 

I CPT File: 

.:. Eng. Value I Correction Made ; 
(- Volt X Calib) (-~ Eng.) 

I ' 

I CPT File: 
i 

Depth: 1 m=3.28 tt Pressure/Stress: 1 bar=100 kPa = 1.044 tsl = 14.50 PSI = 1 0.19m = 33.4 ft. 

PLATE J-1S 



Daily Baseline Summary 

Project No.: CO-300 Date: tJl-/t; --00 
Project Location: Lec"11<. Y -HI ~HvJA- ~i Rig -r;<.JJ(. r( R.J t;.-
Client/Rep: KL£IN~~E:.~ I JM~/tU Operator: iGEP /-:rOS H 

Calibrations @ 7.5Volts I Standard 10 cm2 cone Standard 15 cm2 cone l 
Tip 

Fric:ion 

Pore Pressure 

Sounding Info 056 
Cone/Size ,015 
Hole No. 

se·-l3-30v. 
Elevation (tt) 

Northing or Latitude 

I 
I Easting or Latitude 

I 
I Pre-bore tit): 

I Sounaing Info OlJ'f) 

I Cone/Size I () I ~ 
i Hole No. 

I sc. -/4 -310 
I Elevation (ft) 

I Northing or Latitude 
I 
! 

I Easllng or Latitude 

i Pre-bore Itt) 

I Sounding Ir,io 

i Cone/Size 

Hole No. 

, Eievatlon ,:t) 

i Nonhlng or Latitude 

Eastlng or Latitude 

, Fie-oore 'ft:: 

I Conversion Vaiues: 

I 
1000 bar-1 39.2 tsf/volt-1 33.3 bar/volt 1500 bar 208.8 tsflvolt-200 bar/volt 
10 bar-1.392 tsf/volt-1 .333 bar/volt 15 bar 2.088 tsflvolt-2.00 bar/volt 

I Both cones: 500 pSi-66.67 psi/volt-4.80 tsf/Volt-153.8 ftlvolt-46.87 m/Volt 

Channel I Start 

I 
End - Volt 

I 
.2. Eng. Value Correction Made 

Baseline (Volts) Baseline (Volts) End-Start (~ Volt X Calib) (-.:. Eng.) 

I 
Tip -, ,0 I I -.OQ3 I ----I 

I 
Sleeve I 

I ·0<13 I ,054 ; 011 J,2 -1; 2-, 

I 
PP 

I 
I 

.162 I I , ~6 • OIl£, I ·7.~ -li4 
I Temp 

I 

I I 
I 

.q~ I ~11Bl 
I , I 

i Start De ·ft) : I Water Table (tt): 

. 

I Channel i Start i End - Volt 

I 
- Eng. Value Correction Ma 

I Baseline (Volts) 
I 

Baseline (Volts) End-Start (c. Volt X Calib) (-.::. Eng.) 
I , 

I 
I 

I 
! 
I 
I 

I 

Tip I 

Sleeve I 

I 

PP i 
i 

Temp 

Channel 

Tip 

Sleeve 

PP 

Temp 

Start Depth.ftl. 

-,OCj4 

.(:)40 

,125 

Start 
Baseline (Volts) 

i 
I 

I 

i 

..... aGZ 
;064 

,,?Jq 

End 
Baseline (Volts) 

r:nal :::Jepth ,ftl 

, 

I 

I 
I , 

I 

. OIL! 

.014 

I Water TaOle (ft): 

Voit 
End-Start 

I Warer ,aPle (ft): 

I 

I 
I 
I 

1.6 
~ . .q 

- Eng. Value 
(:. Volt X Calibl 

I -----;2·8 [ 

-19.1 [ 

, 

I 
Correction Made i 

(-~ Eng.) I 
! I 

. CPT File 

Depth: ~ m=3.28 ft P'essureStress:, oar=100 "Pa = 1.844 lsi = 14.50 OSI = 10.19m = 33.4 ft. 

PLATE J-16 

I 



EC 

Daily Baseline Summary 

Project No.: 0 0 -300 

I 
Date: () J-Iq -00 

Project Location: L.c.bI~ '{ HII=+tWAY Rig ~ 
Client/Rep: 1<1.£ IN'FELti: R / Jil.Af<:1IAJ I Operator: f!.EP/-JOSH-

Calibrations @ 7.SVolts Standard 1 0 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflVott-133.3 barlVott 1500 bar 20B.8 tsflvott-200 barlVott 
Friction 10 bar-1 :392 tsf/vott-1 .333 barlVott 15 bar 2.0B8 tsflVolt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 psilVolt-4.BO tsflvolt-153.B ftlvolt-46.B7 mlVolt 

Sounding Info OSB Channel Start End 

Cone/Size lOIS Baseline (Volts) Baseline (Volts) 

Hole No. Tip 

I ~-24-.Qo3b - ./OZ. -;OCjl 
Elevation (tt) Sleeve 

·040 I 1018 
Northing or Latitude PP 

I ,(15 I 112 Lj 
Easting or Latitude Temp 1. 0 48 I L~I~ 

Pre-bore (ft): I Start Dept· ): 

Sounding Info 068 Channel I 
End Start 

I ,015 Baseline (Volts) Baseline (Volts) 
Cone/Size I 

HOlro'IS 1 I Tip 

I 
I 

'fJ - -~I I ",0<10 I ·-.OQ1 
I Elevation (ft) 

I 
Sleeve I .04<1 I 

I I ,o~0 
Northing or Latitude I PP I • H 1 I ; ,.qB I ! 

I Easting or Latitude Temp 

I 
I ~s13 /;515 I 

I I 

I Pre-bore (ft): I Start Depth: Ift):U 

Sounding Info 

Cone/Size 

Channel 

i Hole No. Tip 
I 

I 
i Elevation (ft) Sleeve 
i 
! Northing or Latituae PP 
, 

! Eastlng or Latltuae Temp 

Pre-bore (ft): , Start Depth: (tt): 

Start End 
Baseline (Volts) Baseline (Volts) 

i Final Depth 1ft): 

I 

I 

! 

I 

I 

c.. Volt 
End-Start 

,010 

.- 02..1 . 

Water Table (ft): 

.. Volt 
End-Start 

.031 

I Water Table (ft): 

Volt 
End-Start 

i Water Table (ft): 

I 
I 
I 

I 

I 

I 

I 

I 
I 
I 

I 

I 

c.. Eng. Value Correction Made 
(~ Volt X Calib) (-~ Eng.) 

;:J,.OO -ZOO ---- q;r +q,l 

I C~C.P~I,Df\T 

~ Eng. Value 
(~ Volt X Cali b) 

I Correction Made : 
(-~ Eng.) : 

.------
, 

.---- • 

: 

14.3 -\4,"7) 
I 

: 
I 

I 

~ Eng. Value I Correction Made I 

( .. Volt X Calib) I (-- Eng.) : 

I CPT File: 
I 

! Conversion Values: Depth: 1 m=3,28 ft Pressure/Stress: 1 bar=100 kPa = 1.044 tsf = 14.50 psi = 10.1 9m = 33.4 ft. 
I PLATE J-17 

I 



Daily Baseline Summary 
, 

0(;-3()O Date: 61-20--00 Project No.: 
Project Location: L£bAC. Y -H / t'"~ \,\.',0 r' 

Rig IAJ'KK >/ 
Client/Rep: ,-k'L£/A-'!fEW)ER. Operator: I€EP <J6.5 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 1 5 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 barlvolt 1500 bar 208.8 tsflvolt-200 bar/volt 

Friction 10 bar-1.392 )sf/volt-1.333 barlvolt 15 bar 2.088 tsflvolt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 pSilvolt-4.80 tsflvolt-153.8 ft'volt-46.87 m/volt 

Sounding Info OS~ 

Cone/Size .OIS 

Hole No. 

Sc. - 1/- LO' 
Elevation (tt) , 

Northing or Latitude 

Easting or Latitude 

I Pre-bore (It): 

Sounding Info 068 
Cone/Size .015 

I 
HS N°'6 C-I -;;.1'3 
Elevation (tt) 

Northing or Latitude 

i 
Easting or Latitude 

i Pre-bore (ft): 

I Sounding Inro 

: Cone1S,ze 

i HOle No. 

i Eievallon (tt) 

Northing or Lalituae 

Eas,InQ or '-aCituae 

Pre-oore I It:: 

ConverSion Values: 

Channel Start 

I 
End 

Baseline (Volts) Baseline (Volts) 

Tip 
-.IOC I -, OCi 2.. 

I Sleeve I 
,oLJ3 I .055 I 

I 
I 

I PP 

I 

: 

I .157 . {~!5 

I 
Temp I '~11 J /315 ! 

I Channel Start 
, 

End 

I Baseline (Volts) 
I 

Baseline (Volts) , , 
I , 

! Tip 
I 

I 

I , -.CA3 I -.01 J ! 

: Sleeve 
, 

! 

I I lOLA I ,05~ 
I PP i 

, 

71 ! I 

" Zcq I .IGl i : • 
! 

Temp I I I -z. ,(18'3 I .C14<i 
i ! ! I 

! Start Depth: (ft)· : Final 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 

Sleeve 

pp 

Temp 

Stan Depth: ,.tt): :-inal Depth (tt). 

I 
I 
I 

- Volt 
End-Start 

. 011. 

I Water Table (It): 
! 

- Volt 
End-Start 

I Water Table (tt): 

Volt 
End-Start 

,Water Taole I,tt): 

I 
I 

I 

I 

I 

I , 
I 

! 
, 
I 
I 

~ Eng. Value Correction Made 
(.:0 Volt X Calib) (-~ Eng.) 

...----
;].-"1 I - .J:4 

----

- Eng. Value Correction Mac' 
(~ Volt X Calib) (-~ Eng.) 

..----
------

I 

I 

- Eng. Value I Correction Made ; 
( .. Volt X Caiib) I (-- Eng.) ; 

, CPT i=iie: 

Deotn: . m=3,28 it P'8ssure,Stress: 1 bar=100 kPa = 1.044 tsf = 14.50 PSI = 10.19m = 33.4 ft. 

PLATE J-18 

I 
I 



Daily Baseline Summary 

I Project No.: CO,~OO Date: Ci-ZI-CO I 

I 

Project Location: LE/;rf(.. Y +)IL"'HvJf\'r' Rig ~lk:.i<... I 
I 

Client/Rep: -kLEIIJt:'£J.-O£R / Il1Af:!.TIN Operator: r<.EP I.JGS I 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone I 

Tip 1000 bar-139.2 tsflvolt-133.3 bar/volt 1500 bar 208.8 Ist/volt-200 barlvolt 
I 

Friction 10 bar-1 .392 tstlvolt-1 .333 barlvolt 15 bar 2.088 tsf/volt-2.00 barlvolt 

Pore Pressure Both cones: 500 psi-66.67 pSilvolt-4.80 tsf/volt-153.8 ft/volt-46.87 m/volt I 

Sounding Info 056 Channel Start End 

Cone/Size I Ol~~ Baseline (Volts) Baseline (Volts) 

Hole No. Tip 

I I - 10qg WC-2.S - 310 -,101 
Elevation (ft) Sleeve 

I , ()"35 I ,aLl & 
Northing or Latitude 

I 
PP I 

I I .121 IIZI 
I 

Easting or Latitude I Temp 

I I "2 IO'i & l.ta2.~ I 

I Pre-bore (ft): I Start Depth: (ft):g I Final De~d~b.3 

!, Sounding Info I Channel 

I 
Start 

I 

End 
Baseline (Volts) Baseline (Volts) I Cone/Size 

i Hole No, I Tip I i 
I 

Elevation (ft) I Sleeve 

I 
I 

I ! 

I 
I 

I 
Northing or Latitude PP 

I i 

Easting or Latitude I Temp 
I I ! 

i Pre-bore (tt): Start Depth: (tt): I Final Depth (tt): 

Sounding Info 

I Cone/Size 

! Hole No. 

I 
I Elevation (tt) 
i 
I 

Channel 

Tip 

Sleeve 

! Northing or Latltuoe PP 
i 
I 
i casting or Latitude TemD 

're-Dore (tt): I Start Depth: (tt): 
I 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

Final Death (ft): 

I 

I 

- Volt 
End-Start 

.011 

I Water Table (ft): 

- Volt 
End-Start 

I Water Table (tt): 

- Volt 
End-Start 

! Water Table ,ttl: 

I 

I 

I 

I 

I 
! 

I 
I 

I 
I 

I 

t.. Eng. Value Correction Made , 
(L. Volt X Cali b) (-~ Eng.) I 

I 

---- I 

I 
I 

~. 'J.. -J.:1 I 
I 

~ i 

i 

I 
I 

L. Eng. Value Correction Made ! 
(t. Volt X Calib) (-,::. Eng,) I 

i 
! 

I 
I 
I 

i 
I 

i 
I 
I 

I 

I 

CPT File: 

:. Eng. Value I Correction Made I 
(:. Volt X Calib) (-- Eng,) i 

i CPT File: 

i Conversion Values: Depth: 1 m=3,28 It Pressure/Stress: 1 bar=100 kPa = 1.044 tsf = 14.50 psi = 10.1 9m = 33.4 ft. 

PLATE J-19 I 



Daily Baseline Summary 

I Project No.: OO~300 , Date: t) 1- Zla- 00 
i Project Location: LEbHC. 'y' ~1b-HwA-r Rig 1RA(~ .Q'L-
I Client/Rep: kLE.lfVt:'£WE~/ n\AK"T/tJ Operator: REP /~S 

i 

Calibrations @ 7.5Volts Standard 10 cm 2 cone Standard 15 cm 2 cone 
Tip 1000 bar-139.2 tsf/volt-133.3 barlVolt 1500 bar 208.8 tsf/volt-200 bar/volt 

Friction 10 bar-1.392 tsflvolt-1.333 bar/volt 15 bar 2.088 tsflvolt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-£6.67 psilvolt-4.80 tsftvolt-153.8 ft/volt-46.B7 mlvolt 

Sounding Into 058 Channel 

I 
Start 

I 
End - Volt .:. Eng. Value Correction Made 

Cone/Size 'Ol~ 
Baseline (Volts) Baseline (Volts) End-Start (.:.. Volt X Calib) (-2. Eng.) 

Hole No. TIp 

I -.O1~ I ----£.C. .. I '2.. - "2.to1 .-.0'1, 
Elevation (ft) Sleeve 

I .0"14 .l)l&~ I .0:1. 4,0 -~/O I 
, 

Northing or Latitude PP 
.13/ .1.04 I I 

i 

Easting or Latitude Temp ).386 II~D 

Pre-bore (ft): I Water Table (tt): , 

( 34.,11\) 
.-

I 
Sounding Info I Channel 

I 
Start i End - Volt - Eng. Value Correction Me> ! 

Baseline (Volts) ! Baseline (Volts) End-Start ("- Volt X Calib) (-.~ Eng.) 
Cone/Size I 

, Hole No. I Tip 

I 

I I 

I 

i 

i 
! I , 

i I I i 

! Elevation 1ft) Sleeve 

I 
I 
I Northing or Latitude 

i 
PP 

I 
i Eastlng or LaTItude Temp 
! 

,Pre-bore 1ft)· I Start Depth: (ft): I Final Depth (ft): ! Water Table (ft): I CPT File: 

I Sounaing InTO 
! 

Channei 

Cone/Size 

Start End 
Baseline (Volts) I Baseline (Volts) 

Volt 
End-Start 

-- Eng. Value Correction Made II 

(- Volt X Calib) (-- Eng.) 

Hole No. 

I :::ievallon 1ft) 

Northing or Lalltuae 

Eastlng or :...all1uae 

: Pre-aore (ttl: 

ConverSion Values' 

Tip 

S,eeve 

-0 r', 

Tema 

Start Deoth ,ftl' 

Death: m=3.28 ft 

I 

• i=:nai ueorh i ftl Water Taole (ftl CPT riie: 

Pressure/Stress: < bar= 100 kPa = , 044 tsf = 14.50 OSI = 10. 19m = 33.4 ft. 

. PLATE J-20 

I 

I 

i 

I 



Daily Baseline Summary 

Project No.: OD-·.300 Date: C J-<J,.i-OO 
Project Location: Lii.c;t¥.. Y ~1/tt-tMfA y Rig 'i<AO:: .. 
Client/Rep: -k'&.£.Wf12L.DE f2 / r'l1v4RTIA.,\ Operator: REP /JB5 
Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 1 5 cm2 cone 
Tip 1000 bar-139.2 tsl/volt-133.3 barlvolt 1500 bar 20B.B tsf/volt-200 barlvolt 

Friction 10 bar-1 :392 tsflvolt-1.333 barlvolt 15 bar 2.0B8 tsflvolt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-BS.S7 psi/volt-4.BO tsllvolt-153.8 ftlvolt-4S.B7 m/volt 

Sounding Info 05S Channel Start End 

I 
- Volt 

I 
'" Eng. Value Correction Made 

Cone/Size IOI~ 
Baseline (Volts) Baseline (Volts) End-Start (': Volt X Calib) (-.:. Eng.) 

Hole No. Tip 
-.10 Z. "',OQ5 ----WC-21 ... 3/~ 

Elevation (tt) Sleeve 

·~2 I .052 .010 I )',0 -;:z.O 
Northing or Latitude PP 

13"3 j/,q +- Il.q ·/12 r -.03Q -
Easting or Latitude Temp 

I ,540 I.SQO 
Pre-bore (It): I Start Dept . Water Table (tt): 

Sounding Info oq 2- I Channel Start End - Volt 

I 
L Eng. Value Correction Made I 

Cone/Size .015 
Hole No. 

~C - iD -3:) I 
Elevation (tt) 

Northing or Latitude 

I 
Easting or Latitude 

I 

Pre-bore (ft): 

Sounding Info 

Cone/Size 

Hole No. 

Elevation (It) 

Northing or Latitude 

Eastlng or Latitude 

":lre-bore (It): 

. Conversion Values: 

Baseline (Volts) Baseline (Volts) 

I Tip 

I 
--

I jo..;1 I ..... ,oqj I 
, 

I 
Sleeve 

I ,oLiC) I \cw1-
I 

PP .{)O~ I lOl'C 
Temp 

I ,oIl I 10'1-1 I 

Start Depth: (tt)~ 

I Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 

Sleeve 

PP 

Temp 

: Start Depth: (It): : Final Depth (It): 

I 

I 
I 
I 

End-Start 

.0/3 

: 017... 

, Water Table (tt): 

- Voit 
End-Start 

i Water Table (It): 
i 

I 

I 
I 

I 

I 

(L Volt X Calib) 

J..W 

5.5 

.:.. Eng. Value 
(L Volt X Calib) 

(-L Eng.) 

.----
-~.~ 

I - 5.S I 

I 
Correction Made i 

(-- Eng.) , 
I . 

! CPT File: 

Depth: 1 m=3.28 ft Pressure/Stress: 1 bar=100 kPa = 1.044 tsl = 14.50 PSI = 1 O.19m = 33.4 It. 

PLATE J-21 

, 

i 



Daily Baseline Summary 

I Project No.: .60-30 0 . Date: C/- 2.8 -00 

I Pr.oject Location: L£"tK y HI'-'tfw {t r Rig ~ KI6-
Client/Rep: .J<w;.(tJt'·eLDE. R- / mtt~11 tu Operator: i<£P 
Calibrations @ 7.5Volts I Standard 10 cm2 cone I Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 bar/volt 1500 bar 208.8 tsf/volt-200 bar/volt 
Friction 10 bar-1.392 tsflvolt-1 .333 bar/volt 15 bar 2.088 tsflvolt-2.00 barlvolt 

Pore Pressure Both cones: 500 psi-66.67 pSilvolt-4.80 tsflvolt-153.8 ft/volt-46.87 m/volt 

Sounding Info ()q Z. 

Cone/Size ,OCc.; 

Hole No. 

~C-IO-30L 
Elevation (ft) 

Northing or Latitude 

Easting or Latitude 

Pre-bore (tt): 

Sounding Into Cl'1l. -Cone/Size i 0 I) 
Hole No. 

i 
~L.-IO-30L 

Eievatlon (tt) 

Northing or Latitude 

I Easting or Latitude 

i 

I Sounalng Into 

j Cone/Size 

j Hole No. 

i 

Channel Start 
Baseline (Volts) 

Tip 
-.041 

Sleeve 

I .0-45 

I 
PP 

I ,(Jog 

I 
Temp I -1()O9 I 
I Start Depth: (~ 

I Channel 
I 

I 
Start 

Baseline (Volts) 
! I 

I Tip 
I 
I 

- I Olo 1 I 
I 

I 
Sleeve 

I ,()S~ 

I PP 
I 

I ,OG(, , 
I 

Temo 
I 10 2-Z-j 

i Stan pth: (tt): i Final 
I I 

Channel 

Tio 

Start 
Baseline (Voits) 

I 
I 
I 

I 
I 

I 
I 
i 
I 

I 
I 

I 
r 

t 
I 

I 

End 
Baseline (Volts) 

-, oft 7 

,056 

,00& 

I a2..L 

End 
Baseline (Volts) 

-, 0 Li.3 
I t) ~,.q 

-,02,5 

,OzS 

End 
Baseline (Volts) 

I 
I 

i 
i 
I 

I 

I 

I 

i 

- Volt 
End·Start 

- oz. ; 

• 011 

Water Table (tt): 

- Volt 
End·Start 

; Qly 

i Water Table (ft): 

- Volt 
End·Start 

2. Eng. Value Correction Made 
(;2. Volt X Calib) ( . .:. Eng.) 

I - -400 +-400 
I 

I ;l.,L -.:2,,'2-
i 

I ----

I 
- Eng. Value Correction Ma' 

("- Volt X Calib) (-.:. Eng.) 
i 

I 

I i 
I 
I .----I 

I I -----
I 

I 

I I 
I ·-R.l 8.1~ i 

I 
I I 1 

I 
I 

- Eng. Value Correction Maae i 
(- Volt X Calib) I (-~ Eng.) I 

I i 

i 
~--------------------~----------~--------------------------------~-----------
I Eievatlon Ut) Sleeve 

, Northing or Latltuae PP 

Eastlng or Latitude Temp 

Pre-oore r.fl). : S tart Depth: ttl: Final Depm r ft). Water: able (tt)· ! CPT File: 

; ConverSion Values: Depth: 1 m=oJ.28 ft Pressure/Stress: 1 bar= ~ 00 kPa = 1.044 tSI = -4.50 pSI = 1 0.19m = 33.4 ft. 

PLATE J-22 



Daily Baseline Summary 

Project No.: C'() .-3OC~ . 
Project Location: Lft-IK Y Hlbtlv .• Hy 
ClienVRep: -+!~/A1f..12UJ ~p../ 

Calibrations @ 7.5Volts 
Tip 

Friction 

Standard 10 cm 2 cone 
1000 bar-139.2 tsflvolt-133.3 barlvolt 

10 ba·r-1.392 tsflvolt-1 .333 bar/volt 

I Date: oi-3/-0() 
Rig -rRJ1C: K 1</1.;".

Operator: (JeP /J 65 

Standard 1 5 cm2 cone 
1500 bar 208.8 tsf/volt-200 bar/volt 

15 bar 2.088 tsf/volt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 psi/volt-4.80 tsf/volt-1 53.8 ftlvolt-46.87 mlvolt 

Sounding Info ()9 Z. 

Cone/Size .015 

Hole No. 
$C -1/ - 21£ i 

Elevation (It) 

Northing or Latitude 

Easting or Latitude 

Pre·bore (It): 

Sounding Inlo 

Cone/Size 

Hole No. 
5G-II~ l(cO 

Elevation (It) 

Northing or Latitude 

Eastlng or Latitude 

Pre-bore (It): 

Sounding Inlo 

Cone/Size 

Hole No. 

Eievation ift) 

I Northing or Latitude 

I 
I Eastlng or Latitude 

i 

i Pre·bore (Itl: 

I Conversion Values: 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 
-.010, I -,ota"Z.. 

Sleeve I ,019 ,058 I 

I 
PP 

I ·Oo-q ,ooS 
I Temp 

I ,005 .0 l() 

I Start Depth: 

Channel 
I Start I End 

Baseline (Volts) I Baseline (Volts) 
I 

I 
Tip I - , o~-q I -.O~z. 

I 
Sleeve 

I JOSe .() Cc·3 
I 

I PP I 
t coB 0/3 

I 
i 
I I I . 

I I 

I 
Temp I 

I .ozO .02 3 
! I 

!Start Depth: (~ 

I Channel 

! 

Tip 

I Sleeve 

i PP 

Temp 

I Start Depth: (It): 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

Final Depth (It): 

! 

I 
I 
I 

I 

- Volt 
End-Start 

.0/0 

Water Table (It): 

- Volt 
End-Start 

I Water Table (It): 

- Volt 
End-Start 

i Water lable (It): 

I 
I 

1 

D. Eng. Value Correction Mac 
(L Volt X Calib) (-.:. Eng.) 

----
·~.O --;2. a 

----

.::. Eng. Value Correction Mac, 
(L Volt X Calib) « Eng.) 

I ,---
I . ....---

-----
C b2lec-P3LDAT 

I 

(: Volt X Calib) (-- Eng.) 
.::. Eng. Value I Correction Mac 

i CPT File: 
1 

Depth: 1 m=3,28 It Pressure/Stress: 1 bar=100 kPa = 1.044 tsl = 14.50 psi = 10.19 = 3 



Daily Baseline Summary 

Project No.: CC)-~) Date: l/~l/c;c.; 
Project Location: ~ ~ Rig ""feUd:::. 
ClienVRep: ~tJ~ / Ja=t== Operator: '6b.5 

Calibrations @ 7.5Volts Standard 1 0 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 bar/volt 1500 bar 208.8 tsf/volt-200 barNolt 

Friction 10 bar-1.392 IsflvolH.333 bar/volt 15 bar 2.088 tsflvolt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 psi/volt-4.80 tsf/volt-1S3.8 tVvolt-46.87 m/volt 

Sounding Info Channel Start 

I 
End - Volt .:. Eng. Value I Correction Made 

Cone/Size 01D Baseline (Volts) Baseline (Volts) End-Start (.:. Volt X Calib) (-:... Eng.) 

" 
Hole No. Tip 

I -.. a~ I I~r:-lq -1.1/ -.0'Z...3 ----Elevation (tt) Sleeve 

I 1011 I I ---.O'Cc; 
Northing or Latitude PP 1-. \5(p I -_ vz..4 I I .C3L. 14.1 - 11.1 I 

I 

Temp I '2,fx-,Z I I 
j EastJng or Latitude \ .&'2~ I 

LIP_re_-_bO_r_e_(ft_)_: ________ _LS_ta_r_t_D_ep_t_h:_(tt_)_:~C)~ __ ~I~F_in_a_I_De_p~~)+· ~~ __ _Llw_a_t_er_T_a_bl_e_(tt_)_: ______ ~ ____ ~~~~~~~ I 
( 3Or"l~(1)) 

Sounding Info 

Cone/Size 

I 
Hole No. 

I 
I Elevation (tt) 

I 
i Northing or Latitude 

I 
I 

I casting or Latitude 
I 

I 

i Pre-bore (tt): 

Sounding Into 

Cone/Size 

I Hole No. 

Eievalion Itt) 

Northing or Latltuoe 

Eas:lng or LatitUde 

P'e-oore Itt): 

: ConverSion Values: 

I Channel 
I 

Start I 
I 

End 
Baseline (Volts) I Baseline (Volts) 

I I 

j Tip I 
I 

I 
I ! I 

Sleeve 

PP 

Temp 

i Start Depth: (tt): ! Final Depth (tt): 

Channel 

Sieeve 

PP 

Temp 

! Start Depth: (It) 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

Final Depth 1ft) 

I 

I 

- Volt 
End-Start 

: Water Table (tt): 

- Volt 
End-Start 

! Water Table (tt): 

1 
I 

I Correction Mal .:. Eng. Value 
(':' Volt X Calib) (-.:. Eng.) 

I 

I CPT File: 

- Eng. Value Correction Made : 
(- Volt X Calib) (-- Eng.) 

i CPT File: 

Deplh: 'm=3.2B it Pressure,Stress: : bar=100 kPa = ~ .044 1st = ~ 4.50 PSi = 10.19 = 33.4 f 

I 

I 
I 

I 



Daily Baseline Summary 

Project No.: 00-300 Date: 02- -01 - 00 

Project Location: L~y J-\1~Ar' Rig TI<ACK ~Jb-

Client/Rep: KL~'/0FELDE.f<- ! n1AreTl/Ij Operator: R.EY 

Calibrations @ 7.5Volts Standard 1 0 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsf/voJt-133.3 bar/volt 1500 bar 208.8 tsflvolt-200 bar/volt 

Friction 10 bar-1.J92 tsflvolt-1.333 barlvolt 15 bar 2.088 tsf/volt-2.00 barlvolt 

Pore Pressure Both cones: 500 psi-66.67 psi/volt-4.80 tsflvoJt-153.8 ft/volt-46.87 mlvolt 

Sounding Info QQ Z. 

Cone/Size .OJ5 

Hole No. 
W e. -;;l.q - 32 I 

Elevation (tt) 

Northing or Latitude 

Easting or Latitude 

Pre-bore (tt): 

Sounding Info d1 z._ 
Cone/Size .016 
Hole No, 

SC.-5-2~ 
Elevation (tt) 

Northing or Latitude 

Easting or Latitude 

Pre-bore (tt): 

Sounding Info 

Cone/Size 

Hale No. 

i Elevation (tt) 

I Northing or Latitude 
I 
I 

i Easting or Latlluae 
! 
I 

i Pre-bore (tt): 

I 

I 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 
- , Olg.~ -I o~n 

Sleeve 
,oq8 ,O(g2 

PP 

,00'1 101'-
Temp 

.000 rCJ24 

Start Dept~): 

Channel 

Tip 

Sleeve 

PP 

Temp 

I Start Dep 
! 

Channel 

Sleeve 

PP 

Temp 

I 

I 

I 

I 

I Start Depth: (tt): 

Start End 
Baseline (Volts) Baseline (Volts) 

'-,O(o.tq -,C(Q \ 

105.({ .OG.?.q 

. QcCI .0"10 

.011 
I 
I 

,oJ...Lo I 

i Final e t.D (~r3 

Start 
Baseline (Volts) 

: 

End 
Baseline (Volts) 

i Final Depth (tt): 

I 

Co Volt 
End·Start 

.OfLf 

Water Table (tt): 

- Volt 
End-Start 

,010 

1031 

I Water Table (tt): 

- Volt 
End-Start 

! Water Table (tt): 

I 

I 

I 

c. Eng. Value Correction Made 
(io. Volt X CaJib) (-"- Eng.) 

---
'dlt) -;(, e 

---
6. Eng. Value Correction Made i 

(!c. Volt X Calib) (-6 Eng.) 

~ 

")..0 -~·O 

iL1,3 -1~,3 

Co Eng. Value Correction Made 
(L Volt X Calib) (-.:.. Eng.) 

I CPT File: 

; ConverSion Values: Depth: 1 m=3,28 ft Pressure/Stress: 1 bar=100 kPa = 1.044 tsf = 14.50 psi = 10, 19m = 33.4 ft. 
PLATE J-25 I 



Daily Baseline Summary 

I Project No.: C.c··Xt) Date: Cz.--oz.. -cO 
Project Location: Lf.6/1( Y ~Il:-t-LJ~ yl Rig -{ (C.rt(.!<. r< I l:-
Client/Rep: KI....E IN {:"C:J.-i)ci<.!... bR-E.t:- Operator: Ke.~/:sED 

I 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsf/volt-133.3 barlvolt 1500 bar 208.8 tsf/volt-200 bar/volt 

Friction 10 bar-1 .392 tsf/volt-1.333 barlvolt 15 bar 2.088 tsf/volt-2.00 barlvolt 

Pore Pressure 80th cones: 500 psi~6.67 psi/volt-4.80 tstlvolt-153.S ft/volt-46.S7 mlvolt 

Sounding Info cq Z Channel Start End 

I 
~ Volt 6 Eng. Value Correction Made 

Baseline (Volts) Baseline (Volts) End-Start (L. Volt X Calib) (-0:. Eng.) 
Cone/Size , Ole; 

Hole No. Tip 
-.071. -1050 ,013 I - ~lDO &: -!l - ).CtS J.lt.?O 

I 

Elevation (tt) 

I , 
Sleeve 

I .041 I 10 (g,,/ I .07.3' -4,~ -Lj.lo 
Northing or Latitude PP 

J OJ-( 
I 

~,O I ,006 I 1013 la.O - I 

I 
Easting or Latitude I Temp 

I -,001 I 1()2~ 
I Pre-bore (tt): I Start Depth: ~ I Final ~~$L~:3 I Water Table (tt): J ~~~P35 . IY\T i 

_fl',4 fY\) 
I Sounding Info ! Channel Start 

I 
End . ., Volt Il Eng. Value Correction 

I Baseline (Volts) Baseline (Volts) End-Start (Il Volt X Calib) (_6 Eng., 
Cone/Size I I 

Tip I I H~~'~-3oA I 
I -.0&0 -,056 I I -----, <. ! • I 

i Elevation (tt) 
I 

Sleeve ,0&0 ,0(04 

I Northing or Latitude I PP 

I ,010 I ,O'-~ I ! 
I Eastlng or Lalitude 

I 

J I I Temp ,D22- 10')0 I I 

! Pre-bore (tt): ! Start Depth' ( ): I Final Oep ). 

I Sounding Info 
i 
! Cone/Size 

I 

Channel 

Hole No. Tip 

I Eleva!lon (ft) Sleeve 

Northing or Latltuoe PP 

Eastlng or Latituoe ~ Temp 

pre·oore (tt): Start Depth: itt): 

Start 
Baseline (Volts) 

(4D,'''' ) 

End 
Baseline (Volts) 

: Final Depth (ft): 

I 
I 

I 

i 
I 

. CL.~ 

! Water Table (tt): 

- Volt 
End·Start 

Water Table (ft): 

----
ILiO I -1'2.0 

I 

:.:. Eng. Value Correction Made 
(i:. Volt X Callb) (-.'.. Eng.) 

I CPT Fiie: 

Conversion Values: Deoth: 1m=3.2B ft Pressure/Stress: 1 bar=l 00 ~Pa = 1.044 tsf = 14.50 PSI = 10.19 = 34 

! 

! 

I 

I 
I 



Daily Baseline Summary 

Project No.: CO· ~ D~te: 7-/=-/Ct'J 
Pr.oject Lo~ation: ~1~ (C:rlC1J~ Lt:.\.J~) Rig ~t:..k::::. 

CllentlRep·~u~ n:::o / " \ V-*--I. Operator: ~D~ 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 barlvolt 1500 bar 208.8 tsllvolt-200 barlvolt 
Friction 10 bar-l.392 tsl/volf-1.333 barlvolt 15 bar 2.088 tsl/volt-2.00 bar/volt 

Pore Pressure Both cones: 500 pSi-66.67 psi/volt-4.80 tsflvolt-153.8 ft/volt-46.87 mlvolt 

Sounding Inlo 

Cone/Size en 0 
Hole No. 

~-lq· Z1':) 
Elevation (It) 

Northing or Latitude 

Easting or Latitude 

Sounding Info 

Cone/Size 

Hole No. 

Elevation (It) 

Northing or Latitude 

Easting or Latitude 

Pre-bore (tt): 

Sounding Info 

Cone/Size 

Hole No. 

Elevation (It) 

Northing or Latitude 

Easting or Latitude 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 
-.026 - .oVS 

Sleeve 
0.01 6 ,064 

PP 
..:. j 144 -. \41 

I 
Temp 

I / . '1{p(p ? Ld15 

Start Depth: (It).@' 

I Channel Start End 

I 
Baseline (Volts) Baseline (Volts) 

I 
Tip 

I I 

I 
Sleeve 

I 
I PP I I 
I Temp 

I I 

I I I I 

Start Depth: (tt): I Final Depth (It): 
I 

Channel 

i Tip 

Sleeve 

PP 

Temp 

I Start 
I Baseline (Volts) I 

End 
Baseline (Volts) 

I 
I 

I 

I 

I 

- Volt 
End-Start 

Water Table (It): 

:.. Volt 
End-Start 

I Water Table (tt): 
I 

- Volt 
End-Start 

L Eng. Value 
(L Volt X Calib) 

:.. Eng. Value 
(:: Volt X Calib) 

i 

CPT File: 

I :.. Eng. Value 
I (:.. Volt X Calib) 
I 
i 
i 

I Pre·bore (It): i Start Depth: (It): i Final Depth (It): I Water Table (It): I CPT File: 
I 

Correction Ma~ 
(-L Eng.) 

----------
Correction Me 

(-,: Eng.) 

Correction Me:: 
(-- Eng.) 

i Conversion Values: Depth: 1 m=3.28 ft Pressure/Stress: 1 bar=100 kPa = 1.044 tsf = 14.50 psi = 10 19m = 33.4 It. 
I PLATE J-27 



Daily Baseline Summary 

Project No.: 00-300 Date: C2 -C'3-()O 

Project Location: Lc.bti<... Y ~I{,+\wtty Rig ~IKK 
Client/Rep: kL.E1 ~r::a~E~/ bR-EI..- Operator: REP I J85 

Calibrations @ 7.5Volts Standard 1 0 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsllvolt-133.3 bar/volt 1500 bar 208.8 tsllvolt-200 barlvolt 

Friction 10 bar-1 .392 tsl/volt-1 .333 bar/volt 15 bar 2.088 tsl/volt-2.00 barlvolt 

Pore Pressure Both cones: 500 psi-66.67 psi/volt-4.80 tsflvolt-153.8 ft/volt-46.87 mlvolt 

Sounding Info '1 Channel Start End 6 Volt 6 Eng. Value Correction Made o Z Baseline (Volts) Baseline (Volts) End-Start (6 Volt X Calib) (-~ Eng.) 
Cone/Size .DIS 
Hole No. Tip 

I 5G -.~-- ~q.q -,010 -;()(Ol ---Elevation (ft) Sleeve 

I I aLi I I 3,L - 3.2-,O~3 .Olte 
Northing or Latitude 

I 
PP 

r 0 I / I · DiLl ----Easting or Latitude I Temp 
-,010 ·0'2 L.J I I 

Pre-bore (It): I Start Depth: Water Table (ft): 

Sounding Inlo Channel 

I 
Start 

I 
End 

I 
/:; Volt 6 Eng. Value Correction Mac 

Cone/Size 
Baseline (Volts) Baseline (Volts) End-Start (6 Volt X Calib) (-6 Eng.) 

Hole No. ~I I Tip 

I ,/.Ol.tz5 I - , () i.£O I I I ~- \ - 6 I -----Elevation (ft) Sleeve 
I 

I 

,0([ 3 I I .()S7 I ---Northing or Latitude I PP I .0 J I I ,OJ'=' I 
: 

~ 
I I I 

Easting or Latituce 
I 

Temp 

I 
. I 

I I I ,0 ziJ I ,02-5 I I I I 

I Pre-bore (tt): I Start Depth: (ft . I Water Table (ft): I C T ~p~.OrtT 

i Sounding Into 

i Cone/Size 

Channel 
. I 

.'. Eng. Value I Correction Mace i

l 

Start End 
Baseline (Volts) Baseline (Volts) 

.: Volt 
End-Start (~, Volt X Callb) (-i.l Eng.) 

i Hole No. Tip 

I Eievatlon (tt) I Sleeve 

i Northing or Latltuee PP 

Eastlng or Latitude iemp 

Prs-ocre (tt): : Start Depth: (tt): j Final Depth (tt): Water Taele (tt): I CPT File: 

• ConverSion Values: Deoth: 1 m=3.28 tt Pressure/Stress: 1 bar= 100 kPa = 1.044 lst " '4.50 PSI" 1 O. , 9m = 33.4 ft. 
PLATE J-28 



Daily Baseline Summary 

Project No.: 00-300 Date: 0'2..-04 -Oc 
Project Location: L£L-fJi:..1' I-J /(~ t+k~ JH' Rig ----;K(X K 
Client/Rep: kL..E/N~aJ)fP/ IHART/~· Operator: R.EPj::JBS 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 barlvolt 1500 bar 208.8 tsflvolt-200 barlvolt 
Friction 10 bar-1 .392 tsflvolt-1.333 barlvolt 15 bar 2.088 tsflvolt-2.00 barlvolt 

Pore Pressure Both cones: 500 pSi-66.67 psilvolt-4.80 tsf/volt-153.8 ftlvolt-4S.87 mlvolt 

Sounding Info C70 

Cone/Size .015 

Hole No. 

.cr, -13-3aJ 
Elevation (tt) 

Northing or Latitude 

Easting or Latitude 

Pre-bore (tt): 

Sounding Info 

Cone/Size 

Hole No. 

I 
I Elevation (It) 

Northing or Latitude 

Easting or Latitude 

I Pre-bore (It): 
I 

I . 
I Sounding Info 

! Cone/Size 

Hole No. 

Eievation (It) 

Northing or Latitude 

Easting or Latitude 

• Pre-bore (It): 

! Conversion Values: 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 
-. OCj~ -;Oqq 

Sleeve 
,043 ,048 

PP 
.13"3 . i4S 

Temp 
l,S 31.a 1.<;85 

I Start Depth: (It): 

Channel 

I 
Start I End 

Baseline (Volts) Baseline (Volts) 
I 

Tip 

I I 
Sleeve 

I I 
PP I I 

I 

I ! 
Temp 

I I 
I Start Depth: (tt): i Final Depth (tt): 

Channel 

Tip 

Sleeve 

PP 

Temp 

i Start Depth: (ttl: 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

i Final Depth (It): 

I 

I 

I 

- Volt 
End-Start 

. OIL 

Water Table (tt): 

_. Volt 
End-Start 

I Water Table (It): 

- Volt 
End-Start 

Water Table (It): 

I 

, 
I 

I 
I 

I 
I 

I 

I 
I 

I 

.: Eng. Value Correction Made 
(i:. Volt X Calib) (-L Eng.) 

.,.,--
I ~ 

!:J ,5 - S c I"'; 

I Correction Made i .:. Eng. Value 
(!- Volt X Calib) (-- Eng.) ; 

i 

I 
i 

I 

I 

I 

I CPT File: 

- Eng. Value II Correction Made . 
(- Volt X Calib) (-- Eng.) 

, . 

i CPT Fiie: 
I 

Depth: lm=3.28 It - Pressure/Stress: 1 bar=100 kPa = 1044 IS! = 14.50 psi = 10.19 

I 

i 

, 



Daily Baseline Summary 

Project No.: oc -300 i Date: ()2-07-0C] 

Project Location: L.E:.6-!1CY ~,e-rltJA y' 
I 

Rig /f.~ 
ClienVRep: t:LEIN -FELCtiL/ l'r\AI271tJ Operator: !<.£~/:::r~ 

Calibrations @ 7.5Volts Standard 10 cm2 cone I Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-i33.3 bar/volt 1500 bar 208.8 tsf/volt-200 bar/volt 

Friction 10 bar-1 .392 tsf/volt-1.333 barlvolt 15 bar 2.088 tsflvolt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 psi/volt--4.80 tsflvolt-153.8 ft/volt--46.B7 mlvolt 

Sounding Info cG 2 Channel Start End - Volt 
Baseline (Volts) Baseline (Volts) End·Start 

Cone/Size . Ol~-

Hole No. Tip 

~c., - {., - 330 -.017 -, ()~O .01, 
Elevation (tt) Sleeve 

.038 ·o~3 IOL'o-
Northing or Latitude PP 

I ,003 I , ()13 ,010 
Easting or Latitude 

I 
Temp I 

I ·001 I ,02.5 

I Pre·bore (tt): 
I 

I Start Depth: ~ ! Final Wjh Ptt4 I Water Table (tt): 

(-14·8S m ) 

Sounding Into I Channel 
, 

I 
I Start i End 
I Baseline (Volts) I 

Baseline (Volts) 
Cone/Size I I 

Hole No. 
t 

Tip 
I -, ()~J I -,051 I 

SC-0-33 \ I I 
I I 

Elevation (tt) Sleeve 
.O&J () . :; 

i to..::. 

, ()13 .035 
Northing or Latitude PP 

Eastlng or Latitude Temp 
I c) 24 o'1-~ 

! Start Depth: (ft49-I Pre-bore (tt): 
I 

I Sounding Info 

I Cone/Size 
I 

Channel 

Hole No. ! lip 

! E:ievallon Itt) Sieeve 

Nonnlng or Latitude PP 

EasJlng or Latltuae Temp 

I Pre·oore ,ttl: Start Depth: \ftl~ 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

Final Depth (11): 

- Volt 
End-Start 

O"'l.L.. 

i Water Table (tt): 

Volt 
End·Start 

• Water Table (ft)~ 

I 

I 

I 

I 

~ Eng. Value 
(~ Volt X Calib) 

3-4fl 
5,0 

-4,(0 

.:. Eng. Value 
(.:.. Volt X Calib) 

re.i 

- Eng. Value 
(.- Volt X Caiib) 

I 

I CPT File: 

Correction Made 
(-.:. Eng.) 

-3-40 

- 5,0 

- ~.~ 

Correction Me: 
(-- Eng.) 

I 
~ . 

--------
- 10.1 

I 

Correcl1on Maae I 

(-.:. Eng.) ! 
I 

Conversion Values: Deptn ~ m=3.28 It Pressure/Stress: 1 bar= i 00 kPa = 1 044 ,sf = 14.50 PSI = 1 O~ 19m = 33.4 ft. 

PLATE J-30 



Daily Baseline Summary 

Project No.: 00-300 Date: 02.. -06 ·-00 i 

Project Location: 1...t::6t1<.. y ~1~~lirJ Rig -rr<.t1-CK . 
Client/Rep: ~(fJFELllEK/ rHAKTI,u Operator: kt:P 

I 

Calibrations @ 7.5Volts Standard 10 cm 2 cone Standard 15 cm2 cone 

i Tip 1000 bar-139.2 tsl/volH 33.3 barlvolt 1500 bar 208.8 tsl/volt-200 bar/volt 

Friction 

Pore Pressure 

Sounding Info 0C1 Z. 

Cone/Size it) IS" 
Hole No. 

3C-~- 33 d.. 
Elevation (tt) 

Northing or Latitude 

Easting or Latitude 

Pre-bore (tt): 

. Sounding Inlo 

Cone/Size 

Hole No. 

Elevation (tt) 

Northing or Latituoe 

Easting or Latitude 

Pre-bore (It): 

Sounding Inlo 

Cone/Size 

Hole No. 

=ievatlon (tt) 

Northing or Latitude 

Eastlng or Latitude 

. re-oore (tt): 

i Conversion Vaiues: 

I 
I 

I 
I 

I , 
, 

I 

I 
, 
i 

I 

10 bar-1.392 tsl/volt-1.333 barlvolt 15 bar 2.088 tsl/volt-2.00 barlvolt 

I Both cones: SOD psi-66.67 psi/volt-4.80 tsllvolt-153.8 ftlvolt-46.87 m/volt 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 
~.Ota5 -.OLL) 

Sleeve 

I · DkO I05~ 

PP 
I lCOlo I .OD, 

Temp 
i Oz.:z.. I .0"2-'1 

Start Dep~ (tt): 

Channel 

I 
Start 

I 
End 

Baseline (Volts) Baseline (Volts) 

Tip i 

I I 
Sleeve 

I I 
PP 

I 

I 
i 
I 
I 

I 
Temp 

I 

Start Depth: (tt): I Final Depth (It): 

Channel 

Tip 

Sleeve 

PP 

Temp 

i Start Depth: (tt): 

, 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

I Final Depth (tt): 
, 

I 

I 
I 

I 
I 

I 
I 

I 

- Volt 
End-Start 

Water Table (tt): 

~ Volt 
End-Start 

I Water Table (tt): 

- Volt 
End-Start 

! Water TaDle (tt): 

I 

I 

I 
I 

I 
I 
I 

I 

6 Eng. Value Correction Made l 
(i;. Volt X Calib) (-c. Eng.) i 

----- I 

------ I 
I 
I 

I 

! 
! 

- Eng. Value Correction Made ! 
(~ Volt X Calib) (-6 Eng.) i 

I , 
I 
i 

I 
I 
I 

i 

! 
I 

i , 

CPT File: 

- Eng. Value I' Correction Made I 

(.:.. Volt X Calib). (-~ Eng.) . 
I 

! CPT File: 
i 

Depth: 1 m=3,28 ft Pressure/Stress: 1 bar=100 kPa = 1044 tsi = 14.50 psi = 1 0.19m = 33.4 tt. 
PLATE J-31 



Daily Baseline Summary 

Project No.: CO--.)OO Date: 02. -01 -00 
Project Location: LSbACI{ g'!!"HwAr' Rig ,!W:( 
Client/Rep: ~ltJfELb~/ Operator: rQEP 

Calibrations @ 7.5Volts Standard 1 0 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 barlvolt 1500 bar 20B.8 tsflvolt-200 bar/volt 
Friction 10 bar-1.392 tsf/volt-1.333 barlvolt 15 bar 2.0B8 tsflvolt-2.00 barlvolt 

Pore Pressure Both cones: 500 pSi-66.67 pSilvolt-4.BO tsf/volt-153.B ft/volt-46.B7 m/volt 

Sounding Info 0'iZ-
Cone/Size .0/5 

HOI~O. 
S -(p- ""'>"'.LJ ,j.-.'. 

Elevation (tt) 

Northing or Latitude 

I 

Easting or Latitude 

Pre-bore (ft): 

Sounding Info 

Cone/Size 

Hole No. 3 C; 
SC-f.£;- ~ 

I Elevation (It) 

Northing or Latitude 

Easting or Latitude 

Pre-bore (tt): 

I Sounding Inlo 
I 

Cone/Size 

Channel 

Tip 

Sleeve 

I 
PP 

I Temp 

I 
Channel 

I 

I 
Tip 

Sleeve 

PP 

Temp 

I Start Depth: 

Channel 

Hole No. i Tip 

i Eievatlon (tt) Sleeve 

Nonhlng or Latitude PP 

t:3.stlng or Latltuoe Temp 

I 

I 

I 

I 

I 

i Pre-Dare tti: 1 Start Death' I It): 

Start 
Baseline (Volts) 

-.OlRO 

·056 
.OCO 

.03). 

Start 
Baseline (Volts) 

-.OCa Z. 

,005 

Start 
Baseline (Volts) 

I 

! 
1 

I 
I 
I 

I 

I 

End 
Baseline (Volts) 

-'i056 

.Ofa 3 

00.5 

IOzS 

43.3 

End I Baseline (Volts) 

-,0&0 

J)lt I 

End 
Baseline (Volts) 

1 

! 
! 

Final Depth iftl: 

I 

I 

I 

I 

. Volt 
Eno-Start 

Water Table (tt): 

- Volt 
End-Start 

Water Table (tt): 

- Volt 
End·Start 

. Water lable ift) 

I 

I 
I 
I 

I 
I 
I 
i 
1 

.2. Eng. Value Correction Made 
(-'- Volt X Calib) (-.:. Eng.) 

----.---
----

-'- Eng. Value I Correction M, 
(~ Volt X Calib) (-.:. Eng.) 

i 

I .-----
-----

c. Eng. Value I Correction Maoe r 

( .• Volt X Calib) I (-~ Eng.) . 
. i 

I CPT Ftie: 

: Conversion Values: Depth: 1 m=3.28 tt Pressure!Stress: 1 bar= 100 kPa = ~044 tsl = 14.50 pSI = 1 0.19m = 33.4 It. 

PLATE J-32 

i 



Daily Baseline Summary 

Project No.: 00-300 Date: O"Z.~o -00 
Project Location:LEl,~ '( tflt.n4vJ1\ Y Rig "/R.tXJ<. 
Client/Rep: ~'~E~/mARTIN Operator :REP/ s05-

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsl/voit-133.3 barlvolt 1500 bar 208.8 tsl/volt-200 barlvolt 

Friction 10 bar..., 1 .392 tsl/volt-l.333 barlvolt 15 bar 2.088 tst/volt-2.00 barlvolt 

Pore Pressure Both cones: 500 psi-66.67 psi/volt-4.80 tsf/volt-153.8 ftlvolt-46.87 m/volt 

Sounding Info 012- Channel Start End .:.. Volt ~ Eng. Value Correction MaDE 

Cone/Size IDr~-

Hole No. 

SG-2.3-ZSD.!S 
Elevation (tt) 

I 
Northing or Latitude 

Easting or Latitude 

I Pre-bore (tt): 

Sounding Info 

Cone/Size cq b 

Hole No. 

r £-24-251 
Elevation (ft) 

Northing or Latitude 

Easting or Latitude I 
I 
I 

Pre-bore (ft): 

Sounding Info 

Cone/Size 

Baseline (Volts) Baseline (Volts) End-Start 

Tip 
-,0(01 -,12..0 -, c>S 3 

Sleeve 
-05<:'J • CXo"2.. 

PP 
-.06" -·002 

Temp 
,043 I . d25 

I Start Depth:~ i Final.DeptfQ)iS L. I Water Table (tt): 

(Ib 1\'\ 

Channel Start End 

I 
. Volt 

Baseline (Volts) Baseline (Volts) End-Start 

Tip i 
l\6 I -. 1"2~ - .014 

Sleeve 

:042- .Du1 I 102.5 
PP I 

I I-,L"'O£' -.wS 
Temp I I 

I I b-Z---z... I .0"24 I 

I Start Deoth: (tt): i Final De~t~\(~t~5 I Water Table (ft): 

Channel Start 
Baseline (Volts) 

End 
Baseline (Volts) 

Volt 
End-Start 

I Hole No. 1 Tip 

Elevation (tt) 1 Sleeve 

Northing or Latitude PP 

Easting or LatituDe Temp 

i Pre-bore (ft): I Start Depth: (ft): ! Final Depth (ft): I Water Table (It): 

I 

(L. Volt X Calib) (-.::. Eng.) 

- IO[QO , OlaO 

~ 

----
C "fU" I 

.:. Eng. Value Correction MadE 
(i. Volt X Calib) (-.:. Eng.) 

r 

..LSO -:lSO 

5.0 - 6.0 

i ----
I CPT File:~~~ _ r'" 
I~~'.:..~t 

r .:.. Eng. Value 
i ( .. Volt X Calib) 

I Correction MaDE 
I (.- Eng.) 

! I 

i CPT File: 

Conversion Values: Depth: 1 m=3.28 It Pressure/Stress: 1 bar= 100 kPa = 1.044 1st = 14.50 psi = 1 0.19m = 33.4 It. 



Daily Baseline Summary 

Project No.: 00-300 Date: oz. -,4-00 
Project Location: 4.b-ACY UIb+4\IJAY Rig "/"R.tXK 
Client/Rep: ~Nr:-~L.O~R. / JYlAQ.TIN Operator: itEPfoll5 
Calibrations @ 7.5Volts Standard 10 cm 2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsf/volt-133.3 bar/volt 1500 bar 208.8 tsf/volt-200 bar/volt 

Friction 10 bar-l .392 tsf/volt-l.333 bar/volt 15 bar 2.088 tsflvolt-2.00 bar/volt 

Pore Pressure 80th cones: 500 psi-66.67 psi/volt-4.80 tsf/volt-153.8 ftlvolt-46.87 mlvolt 

Sounding Info 04Z. Channel Start 

I 
End - Volt .: Eng. Value Correction Made 

Baseline (Volts) Baseline (Volts) End-Start (.:.. Volt X Calib) (-"' Eng.) 
Cone/Size .Ol~ 

Hole No. Tip 
, ...-,..---

SC-lq-21~ -.I-z..3 I 
Elevation (tt) 

I 
Sleeve ,oSI I I ~ 

Northing or Latitude PP 

I IO(~ I I I ------Easting or Lalitude 

I 

Temp 

I 
I OO~ I 

I Start Depth: ~ I Water Table (tt): ' CfJ:l3Et..P"'i6. On r 
~ ______________ ~~ ______ ~L-____ ~~~~~~~ ____ ~ ________________ ~ __ 
I Pre-bore (tt): 

I Sounding Info" G2 I 
Cone/Size , 015 

! Hole No. 

I ~C~tCj' ~78 
Elevallon (tt) 

Northing or Lalltude 

Easling or Lalituoe 

I Pre-oore (ft).:A 3 j 

Sounding Info 

Cone/Size 

Hole No. 

I Elevation (ft) 

Northing or Latitude 

Eastlng or Latitude 

r 

I 

I 

Channel 

I 
Start i End .:. Volt 

Baseline (Volts) I Baseline (Volts) End-Start 
I 

Tip I 
I I I -, \\:) '-, \ \L( 
I 

Sleeve 
, 

I 

I ,06-<1 i ,o(ol I 

I 
, 

PP I ,01 , 
I 

Temp 101 z.. .oL5 

I Start Deelh: (ttle- ! Final p~e.(~:..q I Water Table (tt): 

55 ./~- rf\) 
Channel 

Tip 

Sleeve 

PP 

Temp 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

- Volt 
End·Start 

.:. Eng. Value Correction M; 
(.:. Volt X Calib) (-"' Eng.) 

.-------I 
, 
I 

-----I 

- Eng. Value Correction Made 
(- Volt X Calibl (-- Eng.) 

I Pre-oore (ttl: • Start Depth: (ft). I Final DeOlh ift): Water ,able (fl): 
I 

CPT File 
I , 

I ConverSion Values: Ceoth: ~ m=3.28 ft Pressure/Stress: 1 bar= 100 kPa = 1.044 tst = 14.50 pSI = 10.1 9m = 33.4 ft. 

PLATE J-34 

! 

I 
I 
, 

I 



Daily Baseline Summary 

Project No.: C>C - 3CO Date: 02. -IS - cO 
Project Location: LE.LrfKS +-h t;+/~l ,q Y Rig fMel< 
Client/Rep: kLl:.INF'EL..~£.R I ntARTI)J Operator: R.EP/~ 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsl/volt-133.3 barlvolt 1500 bar 208.8 tsflvolt-200 barlvolt 
Friction 10 bar-1 :'392 tsftvolt-1.333 barlvolt 15 bar 2.088 tsllvolt-2.00 barlvolt 

Pore Pressure Both cones: 500 pSi-66.67 pSilvolt-4.80 tsflvolt-153.8 ft/volt-46.87 mlvolt 

Sounding Inlo oqc.. Channel Start End :c. Volt ~ Eng. Value Correction Made 
Baseline (Volts) Baseline (Volts) End-Start (~ Volt X Calib) (-c. Eng.) 

Cone/Size .01.5 
Hole No. 

I 
Tip 

-. 1/ J ----sc.. .. ;1.""7 - 31 z... -./03 , 
, 

Elevation (tt) 

I 
Sleeve 

I ' oCa t.:, ,075 I I ----Northing or Latitude PP ,oOS I I ,002 ---Easting or Latitude Temp 
,03/ . rJ27 I 

I 

I 

Pre-bore (tt): , Water Table (tt): 

Sounding Info ~'1Z Channel Start End .:. Volt 

I 
.:. Eng. Value Correction Made 

Baseline (Volts) Baseline (Volts) End-Start (.:. Volt X Calib) (-,'. Eng.) 
Cone/Size 10 k,)-
Hole No. 

I 
Tip 

I 
i 

I 
I 5L-;27-343 -.IOB ! -./01 I ---, 

Elevation (tt) 

I 
Sleeve ,0&::0 ,O7~ i ,010 I ].,0 -Z.O I 

Northing or latitude 
I 

PP I I 
I I , tJo3 ·003 I .---I I 

Easting or Latitude 

I 
Temp 

I ,.oJ../ I . [)32 I I I 

Pre-bore (tt): i Water Table (tt): ,iJJ4T 

Sounding Inloeq A I Channel Start End - Volt .:. Eng. Value I Correction Made 
Baseline (Volts) Baseline (Volts) End-Start (.- Volt X Calib) I (-2, Eng.) 

Cone/Size ,01.5 I 
Hole No. Tip 

I 

-------. 'Q:j ! Se. .. ~ ). -18 fc -.ll3 I I 
I 

Elevation (tt) Sleeve 
IO~ I ,076 ,011 3;<l - 314{ 

Northing or latitude PP jol/ jalO .----
Easllng or Latitude Temp 

J)"YJ ;0).1 

Pre-oore (tt): ! Start Dept . I Water Table (tt): 

I ConverSion Values: Depth: 1 m=3.28 ft Pressure/ tress: 1 bar=100 kPa = 1.044 tsl = 14.50 051 = 10.19m = 33.4 tt. 35 
' PLATE J-



CONE EC -Daily Baseline Summary 

I Project No' c..~-&.?C .. -
Pr.oject Lo~ation: L~~J ~IU\..I \.}J~~ Rig~ 

ClienVRep. 'i:L.~\~2! J~V"C\t.j Operator:~ 1~7S 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 bar/volt 1500 bar 20B.8 tsf/volt-200 barlvolt 

Friction 10 bar-1.392 tsf/volt-1.333 bar/volt 15 bar 2.0B8 tsflvolt-2.00 bar/volt 

Pore Pressure Both cones: 500 psH36.67 psi/volt-4.BD tsf/volt-153.B ftlvolt-46.B7 mlvolt 

Sounding Info o-1:::? 
Cone/Size IS-
Hole No. 

~C ~ '2 \ - 763 
Elevation (11) 

Northing or Latitude 
, 

Easting or Latitude 

Sounding Info 

Cone/Size 

Hole No. 

I~ 'T' 311 . L-~-

Elevation (11) 

Northing or Latitude 

Eastlng or Latitude 

I Pre-oore (ft): 

Sounolng Info 

Cone/Size 

hOle No. 

Elevation (ft) 

Northing or Latltuoe 

! Eastlng or Latitude 

I Pre-oore Iftl. 

I Conversion Values: 

Channel Start End 

I 
.:. Volt 

Baseline (Volts) Baseline (Volts) End·Start 

Tip 
i22 i -. -,It?> 1 

Sleeve 

I ,o4t:l I ~ OUt) I I vIi 
, 

PP 
, 

I I - L;J0~J '-iWW 
1 - I I 

I Temp .- -- -- I I .Ct.Y:::> ,Oi--? 

Start Depth: (ttl: Final Depth (tt)"--1-?,o7 Water Table (11): 

I 
Channel 

I 
End Start 

Baseline (Volts) Baseline (Volts) 

I Tip I , 
, 

I -, Ii~ -, lJ '5 I , 

I 
Sleeve 

I 
I 
I 

I{)C.S lc::tPt..'r I 
i PP i ..-

! ~.OC - ~ -
Temp 

iO/O 

Start Depth: (ft): 

Channel 

Tip 

Sleeve 

pp 

Temo 

Start DeOIh: (ft): 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

~ Final DePlr, (tt): 

, 

I 
I 
I 

I 
I 
i 
I 

I 

:c. Volt 
End-Start 

Water Table (ft): 

- Vclt 
End-Start 

I Water Taole 1ft): 

!:. Eng. Value Correction Made 
(L. Volt X Calib) (-C:. Eng.) 

----'-.z, ..--\ " . 0 -,S - ,:), /&\ 

,-----

I 
.:. Eng. Value Correction Mar' 

(e. Volt X Calib) (-e. Eng.) 

I ---I " 

I .------ I 

CPT File:Xv, 

.:. Eng. Value I Correction Made I 
(- Volt X Calib) (-~ Eng.) I 

, , 

i CPT File: 
, 

DepTh: 1 m=3,28 It Pressure/Stress: 1 bar=100 kPa = 1.044 tsf = 14.50 PSI = 10.19m = 33.4 ft. 

PLATE J-36 

I 



Daily Baseline Summary 

Project No.: CD'-XO Date: z(~2-Ia; 
Pr.oject Location: Lt::6, ~a- U~ Rig ~.c~ , 

Client/Rep: \L.~l~.n::·~ i6.~ Operator: ~!~ 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsf/volt-133.3 bar/volt 1500 bar 208.8 tsf/volt-200 barlvolt 
Friction 10 bar-l.392 tsf/volt-l.333 bar/volt 15 bar 2.088 tsflvolt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi--6S.S7 psilvolt-4.80 tsf/volH 53.8 ftlvolt-4S.87 mlvolt 

Sounding Info Channel Start End - Volt '" Eng. Value Correction Mac 

Cone/Size 
Baseline (Volts) Baseline (Volts) End-Start (io. Volt X Cali b) (-6 Eng.) cqz 

Hole No. Tip 

I ~W .... 'ZZ-D S"'.- '2A - Z~ .-I ( ll.c -,105 0\\ : 

Elevation (tt) Sleeve J 

I I • IO~ . 17-1 10\3 z..~ -2. ~ 
Northing or Latitude pp 

.004 I .,------·00:3 
Easting or Latitude Temp 

. (:f2-0 .oz..s 
Pre-bore (tt): Start Depth: (tt): Water Table (tt): I CPT Fil 

Sounding Info 058 Channel 

I 
Start End :.. Volt ..:. Eng. Value Correction Mac;' 

Baseline (Volts) Baseline (Volts) End-Start (6 Volt X Calib) (-6 Eng.) 
Cone/Size ·OIS 

Hole No. 

I 
Tip 

I 
I 

I I -.OY5 I 
-.O«*) I ~ s c.. -23-ZC,OA I J 

I 

Elevation (tt) Sleeve 

I I 

, 

,040 , 05& '1 " t I 0 I L:- ? . It- " ~. 

Northing or Latitude PP I I I 1. Sz Ii''''' I ,/ZO I I J 3 Z. i . DIL- I .., J ') i I 

Easting or Latitude Temp I d,·45' I do ,o~-I I 
I 

! I 

Pre-bore (tt): I Final Depth (tt): , ~ \ I Water Table (tt): 

Sounding Info I Channel Start 
Baseline (Volts) 

End 
Baseline (Volts) 

- Volt 
End-Start 

:.. Eng. Value Correction MacE 
(- Volt X Calib) (-- Eng.) 

Cone/Size 

Hole No, Tip 

Elevation (ft) I Sleeve 

Northing or Latitude PP 

Eastlng or Latitude Temp 

! Pre-oore (tt): ! Start Depth: (ft): • Final Depth (tt): I Water Table (ttl: ! CPT File: 
I 

Conversion Values: Depth: 1 m=3.28 ft Pressure/Stress: 1 bar=100 kPa = 1.044 tsf = 14.50 psi = 1 0.19m = 33.4 tt. 



Daily Baseline Summary 

Project No.: 00-3Ob Date: ():;2. - :1-3 -00 

Project Location:Ubl\C,{ I~ IltfivJAY Rig tRACK. 
I Client/Rep: K; .. J;:.f/0Ff:U~f-.?/ bl<.Eb Operator: P.E.P/5DS 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsf/volt-133.3 bar/volt 1500 bar 208.8 tsflvolt-200 bar/volt 

Friction 10 bar-1.392 tsflvolt-1.333 barlvolt 15 bar 2.088 tsf/volt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 psilvolt-4.80 tsflvolt-153.8 ftlvolt-46.87 mlvolt 

Sounding Info 

Cone/Size 

Hole No. 

~-I -~~ 
Elevation (tt) 

Northing or Latitude 

Easting or Latitude 

I Pre-bore (tt): 

I Sounding Info 

i Cone/Size 

I Hole No. 
I 
I 

Channel Start 

I 
End 

Baseline (Volts) Baseline (Volts) 

Tip 

-.oct9 I -,010 

I 
Sleeve 

I 
I 
I ,oloO .0040 I 

I PP I I ·\Q7 I I ·/45 I 

I 
Temp 

I j.021 
I I. 81~ 

i Start Depth: (fte I Final D~thJft)b 
Idl'] , 

( 38./ rYI) 

I Channel I Start 

I 
End 

I Baseline (Volts) Baseline (Volts) 
I I 
I Tip 

I 
I I 

I 
I ! 

I 
.- Volt 

I 
.:. Eng. Value 

End-Start (.: Volt X Calib) 

I 

I .OW A.t"'~ 

I .05'2. 1.:;1{ 

I I 
I Water Table (tt): 

I - Volt - Eng. Value 
I End-Start ("- Volt X Calib) 
I 

I I 
I Eievatlon (tt) 

I 
Sleeve 

I I 
I 

I 
I 

I I I 

Northing or Latitude I PP I I I I 
i 

I ! ! 
I 

Easting or Latitude 
I 

Temp I 
I I i 

I 
, 

I 
I 

I 
I I I I I I 

I 

I Pre-oore (tt): i Start Depth: (tt): I Final Depth (ft): I Water Table (tt): I CPT File: 

Correction Made 
(-"- Eng.) 

----
-4-.0 

-'2-4-.0 

Correction M, 
(-.::. Eng.) 

, 

Sounding Inro 

Cone/Size 

Channel Start 
Baseline (Volts) 

End 
Baseline (Volts) 

- Volt 
End-Start 

_ Eng. Value Correction Made i 
i- Volt X Calib) (-- Eng.) . 

Hole No. Tip 

i::ievatlon (ft) Sleeve 

Northing or Latltuae PP 

eJ.stlnQ or :"alltude lema 

F' 'e·oore I ttl. Stan Deptl"L (ft): Water Table (ft): , CPT File 

,Conversion Values: Depth 1 m=3.28 ft Pressure/Stress: 1 bar=100 kPa = 1.044 tsi = 14.50 aSI = 10.19m = 33.4 ft. 

PLATE J-38 



Daily Baseline Summary 

Project No.: C(1~ ... 3GO Date: 6Z -;zE-OO 
Pr.oject Location: LJ::.~/K- y HI&HwA~' 
Client/Rep: .J.!L.E.{AJ~ )3RYANT 

Rig ~lK.1( 
Operator: «c}>~-o{fl. 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
TIp 1000 bar-139.2 tsflvolt-133.3 barlvolt 1500 bar 208.8 tsflvolt-200 barlvolt 

Friction 10 bar-1 :392 tsflvolt-1.333 barlvolt 15 bar 2.088 tsf/volt-2.00 barlvolt 
! 

Pore Pressure Both cones: 500 psi~6.67 psilvolt-4.80 tsf/volt-153.8 ftlvolt-46.87 m/volt 
, 

i 

Sounding Info 01D Channel Start End .:. Volt 

i 
.: Eng. Value Correction Made 

Cone/Size .61j 
Baseline (Volts) Baseline (Volts) End-Start (L Volt X Calib) (-6 Eng.) 

Hole No. Cj Tip 
,018 -.oz.,4 ~.04L I -840 +'640 I 

(}£. - 20 .... 3LJ ! 

Elevation (tt) 

I 
Sleeve 

I I ,OfJ 3 
I 

, 

-.005 IO~ Jl,~ - 1·1. {q i 

Northing or Latitude 

I 
pp 

I IOl~ -.I.?A -.llLD 
I - ,j.l +'3.1 , 

i 

I 

, 

Easting or Latitude Temp I 

,orz.. IJr~qL i 

Water Table (tt): 

I Sounding Info Channel Start I 
End .:. Volt i .:. Eng. Value Correction Made " 

I Cone/Size 
Baseline (Volts) 

I 
Baseline (Volts) 

Hole No. I Tip i 
I 

I I 
I I 

Elevation (tt) I Sleeve I I 

I I I 

Northing or Latitude 
I 

PP I 

I I 
I 

Easting or Latitude I Temp i I 
I i I 

I ! 
I 

I 

I Pre-bore (ft): I Start Depth: (tt): I Final Depth (ft): 

Sounding Info 

I Cone/Size 
I 

! Hole No. 

i 
I 
I Elevation (tt) 

Channel 

I Tip 

Sieeve 

i Northing or Latituae i PP 
I 

Eastlng or Latitude Temp 

ire-bore (ft): I Start Depth: (tt): 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

I Final Depth (It): 

I 

End-Start 

I Water Table (tt): 

- Volt 
End-Start 

i Water Tabie (tt): 
I 

I 

i 
I 
i 
I 

I 

i 

("- Volt X Calib) (-.c. Eng.) 

I 
, 
I 

I 
I 

i 

I 
I 

I CPT File: 

I 

- Eng. Value I Correction Made ' 
(.:. Volt X Calib) (-'-- Eng.) 

I_CPT File: 

i Conversion Values: Depth: 1 m:3.28 tt Pressure/Stress: 1 bar:100 kPa : 1.044 tsf : 14.50 psi: 1 0.19m : 33.4 ft. 

PLATE J-39 



Daily Baseline Summary 

Project No.: OJ3tJo Date: O.;J.-;)..,q -OC) 

Project Location: L.fb-f¥:-y' H I ffi u..1fl'r' Rig ~uu::::. 
Client/Rep: fL.£ 1M Ff;J-D[;R. / If (Y\. Operator: REP / JOtYl. 

Calibrations @ 7.5Volts Standard 10 cm2 cone I Standard 15 cm 2 cone 
Tip 1000 bar-139.2 tsf/volt-133.3 bar/volt 11500 bar 208.8 tsf/volt-200 bar/volt 
Friction 10 bar-1.392 tsf/volt-1.333 bar/volt 15 bar 2.088 tsflvolt-2.00 barlvolt 

Pore Pressure Both cones: 500 pSi-66.67 psi/volt-4.80 tsf/volt-153.8 ftlvolt-46.87 m/volt 

Sounding Info 070 
, 

Channel 

I 

I 

I 
Start End I - Volt '- Eng. Value Correction Made 

Baseline (Volts) Baseline (Volts) 
I 

End·Start (L Volt X Calib) (-::.. Eng.) 
Cone/Size ,015 
Hole No. Tip 

I I 
, 

,SC ·~5-335 -,0/7 - 0/7 I . .--"7 , .-. 
Elevation (tt) I Sleeve I 

I I I I 1 0 6 ) ,085 ---Northing or Latitude pp 
-. /0-0 I -. iCiS- I 

I ---I 

I 
I 

I 

I I 
Easting or Latitude Temp 

;;l .094 ;2.2.~ I i 

I Pre-bore (ft):~ 2 . r) I Start Depth: (tt):..o- I Final Depth ~) J I I Water Table (tt): I '3:58i~;P58. J)r4 T 
(,':;,7vj 

-
Sounding Info OlO I Channel 

I 
Start 

I 

End 

I 
.:.. Volt - Eng. Value I Correction Mar 

,Ol5! 
Baseline (Volts) Baseline (Volts) End-Start (.'.. Volt X Calib) (-~ Eng.) 

Cone/Size 

I Hole No. 
I 

Tip I ! I 
I 8(.- ZG, - 33f! -,020 -.0/1 ----I , 

I Elevation (ft) 
I 

Sleeve 

I I 
i 

\ ---i ,0'£1 IO~- i , 

I Northing or Latitude I PP 
I 

I I 

I I ! I -,153 I -,1-40 i , l'/13 Lc· O -~; 0 

Eastlng or Latitude I Temp i 
7. . Z!::J - Lo i ;:.49 1 I 

I I 
I 

I I ! , 

I Pre-bore ~ Z' 0 I Start DePl~ 

I Sounding Into 

I Cane/Size 

Channel Start 
Baseline (Volts) 

End . Volt 
Baseline (Volts) End-Start 

< .:.. Eng. Value I Correction Made Ii 

(. Volt X Calib) (-. Eng.) I 

I I , 
I Hole No. 

i Be ·].l- 3~4 
Tip 

-.Olf f r .-. 0 /1 ------Sleeve 
iOc;,~ 1\8 ~ 

I U'yi 
! Elevation (ttl .----

,\Jorthlng or Latltuoe PP 

- j I f.eo -, IG ~ -
Eastlng or Latitude Temp 

].543 7,£1 (2_ 

: P~e-t:;ore . fn;,'X. ?. C Start Deoth: (ft): Final OeD • Water Taole (tt) 

: Conversion \Jalues Depth ~ m=2.28 ft Pressure/Stress: 1 bar=100 kPa = 1044 tsf = 14.50 PSI = :0.19m = 33.4 ft. 

PLATE J-40 

I 



Daily Baseline Summary 

~ Project No.: 0O-3CQ Date: 03-61-0 0 I Pr.oject Lo~ation: L..eycLj ~'J!\ li...tlj Rig /7<.(IC./'( 0 
Chent/Rep. -Klt\~'i;~~,~ 'ttl I~'~ Operator: ~ TOrY'... 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 barlvolt 1500 bar 208.8 tsf/volt-200 bar/volt 
Friction 10 bar-1 .392 tsf/volt-1 .333 barlvoit 15 bar 2.088 tsflvolt-2.00 barlvolt 

Pore Pressure Both cones: 500 pSi-66.67 pSi/volt-4.80 tsflvolt-153.8 ftlvolt-46.87 mlvolt 

Sounding Info ()70 Channel 

I 
Start End 

Cone/Size .Of~-
Baseline (Volts) Baseline (Volts) 

Hole No. 7 Tip 

I -. 0/ 1 I - O~·Z-~C - 22-2-¥ I . i~ 

Elevation (tt) Sleeve 

I .o7(p IO~1 
Northing or Latitude pp 

I l<j~ I -, L~Z. - . 
Easting or Latitude Temp 

I t I ~O-4 2-.IR8'J 
I Pre-bore ~ Z. 0 I Start Dep~: I Final !?-ze, (H 

I Sounding Info 

I 

Channel I Start 

I 
End 

I Baseline (Volts) Baseline (Volts) 
Cone/Size I I 
Hole No. I Tip , 

I I j 

I 
! 

Elevation (tt) Sleeve , I 
I 

I , 
I 

Northing or Latitude PP I I 

I Easting or Latitude Temp 

I 
Pre-bore (tt): I Start Depth: (tt): I Final Depth (tt): 

Sounding Into 

I Cone/Size 

I Hole No. 

i Elevation (It) 
I 
I 

Channel 

Tip 

Sleeve 

I Northing or Latitude PP 

I 
i Eastmg or Latltuoe Temp 

/re-bore (ft): I Start Depth: (tt): 

Start End 
Baseline (Volts) Baseline (Volts) 

i Final Depth (tt): 

I 
I 

I 

I 
I 

I 

J 
I 
I 
I , 

::. Volt 
End-Start 

~~ . 

'-. Qlw 

! Water Table (tt): 

~ Volt 
End-Start 

Water Table (tt): 

Volt 
End-Start 

i WaTer Table (ft): 

I 

! 

I 

i 
I 

I 
I 

6 Eng. Value Correction Made·1 
(L Volt X Calib) (-6 Eng.) 

----- I 
I 

----- I 
I 

-7/"1- +714 
I 
I 
! 

I 

:0 Eng. Value Correction Made I 
(L Volt X Calib) (-:0 Eng.) 

I 

I 
i 

I 
i 
I 
I 

I 

CPT File: 

~ Eng. Value /' Correction Made : 
(::. Volt X Calib) (-,- Eng.) i 

, I 

I CPT File: 

I Conversion Values: Depth: 1 m=3.28 It Pressure/Stress: i bar=100 kPa = 1.044 tst = 14.50 psi = 1 O.19m = 33.4 ft. 

PLATE J-41 

I 
! 



Daily Baseline Summary 

Project No.: ·)0-300 Date: 03 -02- -00 
Project Location: LEVA:'{ ~I /:"4·k~l; i Rig~lXk. 
Client/Rep: '&\rJ~u)E~/ iJl~\L Operator: REP//6/1\ 

Calibrations @ 7.5Volts I Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139 .. 2 tsf/vOlt-133.3 barlvolt 1500 bar 208.8 tstlvoJt-200 barlvolt 

Friction 10 bar-1.392 tsf/volt-1.333 bar/volt 15 bar 2.088 tsf/volt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 pSi/volt-4.80 tsflvolt-153.B ftlvolt-46.87 mlvolt 

Sounding Info 010 
Cone/Size ,OL~ 

I Hole No. 
. ~JC-q -230 
! Elevation (ft) 

I Northmg or Latitude 

Easting or Latitude 

I Sounding Info C? 10 
I Cone/Size • () r '-l 

-..; 

i Hole No. 

I X-IY- 4<;;)0 
I Elevation (ft) 

Northmg or Latitude 

Eastmg or Latitude 

I Pre-bore (ft): ~ Z. C I 
I '" • I 

I Sounding Into 
;-1 -'-

I Cone/Size 0, L / 

: Hole No. 

! Northing or latitUOe 
! 

Eastlng or !..atltuae 

I Pre-bare I ttl: 

I ConverSion Values 

I Channel Start 

I 
End 

Baseline (Volts) Baseline (Volts) 

I Tip 
I ---.OJ'S ! -,0/5 

I 
Sleeve 

I 
I 

,craP-I08C! I 
I 

pp 

I -, \.qt1 I ~,I~_~ 

I Temp 

I 
I 

/ ,SLa8 I I /'7&6 
i Start D th: (ft): 

Channel Start 
Baseline (Volts) 

I Tip i 
-.0z.3 I ---I 0).1 

Sleeve I ,083 ,OlG, ! 
PP 

-. \LJ7 -.12-
Temp 2 ,e:; 7..)-) ,(uj9 

i Start Depth: (ft)· 
I , 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 

Sleeve 

PP 

Temo 

I 
I 

- Volt 
End-Start 

I Water Table (ft): 

- Volt 
End-Start 

.(';23 

I Water Table (It): 
I 

- VOlt 
End-Start 

. Start Depth: (ltl . rinal Death (ft) IYf I \ i Water Table (It): 

CAt-1-wl 

L Eng. Value Correction Made 
(~ Volt X Cali b) (-L Eng.) 

~ 

/ 
! / 
I 

u Eng. Value Correction ~ 
(L Volt X Calib) (-L Eng., 

IL 
1/ 

. [)It r 

- Eng. Value I Correction Maoe 
(..:. Volt X Calib) (-u Eng.) 

---- Il.~ 

I CPT i=ile: ?aJ!..(t 
. - '-

Depth ~ m=3.28 it Pressure/Stress: 1 bar=100 kPa = 1.044 tsi = 14.50 PSI = 10.19m = 33.4 tt. 
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Daily Baseline Summary 
, 

b!i/a::: 'Project No.: Cl'" ~"h Date: 
Pr.oject Location: tEi.~!f' i/ItAi..l('\.\l'I:Y-- Rig T\t~-!: . 
Client/Rep: 1c<..·E:hj~f~ I N\.It'YE:LL~ Operator:~ a.1h-7 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 barlvolt 1500 bar 208.8 tsflvolt-200 barlvolt 

Friction 10 bar-l.392 tsf/volt-1.333 barlvolt 15 bar 2.088 tsf/volt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 psilvolt-4.80 tsflvolt-153.8 ftlvolt-46.B7 m/volt 

Sounding Info q C Channel Start End :... Volt "' Eng. Value . Correction Made 

Cone/Size 
Baseline (Volts) Baseline (Volts) End-Start (2) Volt X Calib) (-"' Eng.) 

Hole No. Tip 

-,Co€> .- .CV(p I fC - i4--3/2 
Elevation (ft) Sleeve 

idYL) i C,cjZ 
Northing or Latitude PP -; I~I If7 ,oM 15.04 i'C:6'--I 

Easting or Latitude Temp 
I 

Pre-bore (ft): Start Depth: (ft): D Final Depth (ft): Zz cS"-1 Water Table (ft): 

I Sounding Into Channel Start End .:. Volt 

I 
::. Eng. Value Correction Made 

Cone/Size 
Baseline (Volts) Baseline (Volts) End-Start ("' Volt X Calib) (-::. Eng.) 

Hole No. 

I 
Tip I I I , ! 

Elevation (ft) 

I 
Sleeve 

I I I 

-
I 

Northing or Latitude 
I 

PP I 
I I I 

I 

Easting or Latitude Temp 

Pre-bore (ft): I Start Depth: (ft): Final Depth (ft): Water Table (ft): I CPT File: 

Sounding Info 

Cone/Size 

Channel Start 
Baseline (Volts) 

End 
Baseline (Volts) 

'-- Volt 
End-Start 

'-- Eng. Value Correction Made I 
C- Volt X Caiib) (-c.. Eng.) I 

I 
Hole No. Tip 

Elevation (ft) Sleeve 

Northing or Latitude PP 

Easting or Latitude 'Temp 

'-bore (ttl: i Start Deoth: (tt): ; Final Depth (ft): : Water Table (It): CPT File: 

i ConverSion Values: Depth: 1m=3,28 ft - Pressure/Stress: 1 bar=100 kPa = 1.044 1st = 14.50 PSI = 10.19m = 33.4 ft. 
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Daily Baseline Summary 

Project No.: ()".,,~ 2-;--,.-.-) 
'-" "':::)(...A........-

Project Location: l.Fb~/ 
Client/Rep: k:~~ I _" 

Calibrations @ 7.5Volts I Standard 10 cm2 cone 
Tip 

Friction 

1000 bar-139.2 tsflvolt-133.3 barlvolt 

10 bar-1 .392 tsflvolt-1 .333 bar/volt 

Date: 6l?- C~· 
Rig ~.;v~ 
Operator: ~? i?'l3 
Standard 15 cm2 cone 
1500 bar 208.8 tsf/volt-200 bar/volt 

15 bar 2.088 tsf/volt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi--66.67 psi/volt-4.80 tsflvolt-153.8 ftlvolt-46.87 mlvolt 

Sounding Info Channel Start End .::, Volt L Eng. Value 

Cone/Size Cf1 0 Baseline (Volts) Baseline (Volts) End-Start (L Volt X Calib) 

Hole No. :/ 
/~- 3 - 3S-~' 

Tip 
-;011 ~,OOb 

"Elevation (ft) Sleeve 

iCJ66 i c:Yt{) I 

Northing or Latitude PP 

-.l~ I-~ teA o-j3 15./5 I 

Eastlng or Latitude Temp 

I Li(ff6~ I 
.--; S- ~ t-. --s.~ 

Correction Made 
(-L Eng.) 

.~ i~i~ 

Final Depth (ft): f~ >. S Water Table (ft): • I 
L-______________ L-________ ~~--L-------~~~~L-------------~------~~4U~ 

Pre-bore (ft): Start Depth: (ft): 

l4 C J41t1i\') 
Sounding Info I Channel Start 

I 
End 

I 
- Volt 

Baseline (Volts) Baseline (Volts) End-Start 
Cone/Size 

Hole No. I Tip i I I I 

Elevation (ft) i Sleeve 
! 

i 

I 
I 

I ! 

Northing or Latitude ! PP 
! ! I I 

Easting or Latitude I Temp ! ! 
I I I 

I Pre-oore (It): I Start Depth: (tt): I Final Depth (ft): I Water Table (ft) 

Sounding Info 

Cone/Size 

Channel 

riole No. Tip 

I Elevation I tt) Sleeve 

Northing or Latltuoe PP 

i Easilng:Jr Latltuae I Temp 

, Pre-Dare (ftl. Star; Deem ift) 

Start 
Baseline (Volts) 

Ena 
Baseline (Volts) 

. Final Depth (tt): 

- Volt 
End-Start 

. Water laDle (tt): 

I 

I 
- Eng. Value Correction Ma 

(.:.. Volt X Calib) (-L Eng.) 

I 

I 

I 
I 

I I 

CPT File: 

- Eng. Value Correction Made 
(- Volt X Caiib) (-.:. Eng.) 

. CPT riie 

: Conversion Values. Deoth: 1 m=3.28 ft Pressure/Stress: 1 bar= 100 kPa = 1J44 tsf = 14.50 ::lSI = 10. 19m = 33.4 ft. 
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CON 

Daily Baseline Summary 

I Project No.: Co·- au Date: ~'a- ~, c& ! 
Project Location: L.E(~' U I irl4 VJ~ir Rig .~~~ I 

Client/Rep: k.UC:;.4l ~~.,e... i. 

I 

Operator: "D~( v-.1-40..'J.- : 
i 

Calibrations @ 7.5Volts Standard 10 cm2 cone Standard 15 cm2 cone l 
Tip 1000 bar-139.2 tsflvolt-133.3 bar/volt 1500 bar 208.8 tsflvolt-200 bar/volt 

Friction 10 bar-l .392 tsf/volt-l .333 bar/volt 15 bar 2.088 tsflvolt-2.00 bar/volt 

Pore Pressure Both cones: 500 psi-66.67 psi/volt-4.80 tsflvolt-153.8 ft/volt-46.87 mlvolt 

Sounding Info Channel Start End £.. Volt 

I 
L Eng. Value Correction Made I 

Cone/Size b1 {i Baseline (Volts) Baseline (Volts) End·Start ("- Volt X Calib) (-,: Eng.) 
I 

Hole No. 3? Tip -,6:;;7 - I -1t 3( /~ -,a-i3 ~ / .- ~"'::-> 
Elevation (ft) Sleeve i 

~ I 

,ot-17 l ,_C!l'"S I 
Northing or Latitude PP 

-.1([3 [-. 13'1 ,02.+ /i.o4 1/, CJ J -
Easting· or Latitude I?, u(1r I 

I 

Temp 
"3.2-67 

, 

I 
Pre-bore (ft): Start Depth: (ft): Final Depth (ft): Water Table (ft): 

, Sounding Info Channel 

I 
Start 

I 
End ~ Volt 

I 
L Eng. Value Correction Made I 

Cone/Size 
Baseline (Volts) Baseline (Volts) End-Start (L Volt X Calib) (-~ Eng.) I 

I 

Hole No. Tip I I I 
I I 

I I I 

Elevation (ft) Sleeve 

I I I 
I 
I 
I 

Northing or Latitude 

I 
PP I I I I 

I 

Easting or Latituae 

r 

Temp 
I I 

J 
I 

I I 
! I 

Pre-bore (tt): Start Deeth: (tt): Final Depth (ft): Water Table (tt): CPT File: 

Sounding Info 

I 
Channel I I I 

I 

, 
Start End - Volt I "- Eng. Value Correction Made ; 

I 
Baseline (Volts) I Baseline (Volts) End-Start I (e.. Volt X Calib) (-u Eng.) I 

Cone/Size 
I I 

I I 

I Hole No. 
r 

Tip I ! I 

[ 

I 

i 
I I i 

I I i 

Elevation (tt) Sleeve 

i Northing or Latitude PP 

Eastlng or Latituae Teme 

re-oore (tt): i Start Depth: (tt): I Final Depth (tt): i Water Table (tt): i CPT File: 

I Conversion Values: Death: 1 m=3.28 ft Pressure/Stress: 1 bar= 1 00 kPa = 1.044 lsf = 14.50 pSI = 1 0.19m = 33.4 tt. 
I PLATE J-45 



Daily Baseline Summary 
L "'? A 

Project No.: ("-C'.; 1Cf> , ,I f\ 

Pr.oject Lo~at~on: iE::i~ Uta./J,t)..··Ovr 
CllenVRep. itt. t I~'· '1 • .! 
Calibrations @ 7.5Volts 
Tip 

Friction 

Standard 1 0 cm2 cone 
1000 bar-139.2 tsf/volt-133.3 barlvolt 

10 bar-1.392 tsflvolt-1.333 bar/volt 

Date: S"/1Jw 
Rig 'l7'~ 
Operator: 

Standard 15 cm2 cone 
1500 bar 208.8 tsflvoll-200 bar/volt 

15 bar 2.088 tsf/volt-2,00 bar/volt 

Pore Pressure 80th cones: 500 psi-66.67 pSi/Yolt-4.80 tsflvolt-153,8 ftlvolt-46.87 mlvolt 

Sounding Info Channel Start 

I 
End .:.. Volt ::. Eng, Value 

Cone/Size 01 {/ Baseline (Volts) Baseline (Volts) End·Start ('"- Volt X Calib) 

Hole N~,..., 51? Tip 
fY-/~ I -,0)5 x- ??-3 --I j".-

Elevation (ft) Sleeve 
I c1'~ I loti/-

Northing or Latituoe I PP 

-./3'& ! ~L III D~5 It 0 I z.., _ 

Easting or Latitude Temp 
I 

.-

I I =3,4-~ <'1 ..-17<:> 
I 

k" .... t-

Correction Made 
(-L), Eng.) 

~l/.S2:; I 

I 
Pre-bore (tt): I Start Depth: (ft): () I Final Depth (ft): il1~11 I Water Table (ft): I CPT File: ·;?y,..~r.1 

( 3f;. 5::>-. J 
Sounding Info Channel 

I 
Start End I .:.. Volt 

Baseline (Volts) Baseline (Valls) I End·Start 
Cone/Size 

Hole No. 
I 

Tip 
j 

i 

i 
! 

I I I 
Elevation (ft) Sleeve 

I I 
I ! 

Northing or Latitude I PP 

I I I I 
I 

i I 

I 
j Easting or Latitude 

I 
Temp 

I I 
I I 

I Pre-bore (tt): 
I 

I Start Depth: (tt): I Final Depth (tt): ! Water Table (tt): 

I Sounding Info 

I Cone/Size 

Channei 

i Hole No. TiD 

Elevation (ft) Sleeve 

Northing or Lalituae I PP 

Eastlng or Latltuoe Temp 

Pre-oore 1ft): 'Stan Depth: (ttl: 
, 

Start 
Baseline (Volts) 

End 
Baseline (Volts) 

Final Depth (tt): 

- Volt 
End-Start 

Water lable (ttl. 

I 

I 
.:.. Eng. Value Correction /y1 

(f.. Volt X Calib) (-.:: Eng.; 
I 

I 
i 
i 

I 
I 

I 

I i 
i 

I 
I 

i 
I I 

I 

CPT File: 

_ Eng. Value I Correction Made . 
(~ Volt X Calib) (-~ Eng.) 

I 

. CPT File: 

• Conversion Values: DeDlh: 1 m=3.28 ft Pressure/Stress: 1 bar= 100 kPa = 1.044 lsf = 14.50 PSI'" 1 0.1 9m = 33.4 ft . 
. PLATE J-46 
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CONE~~ ConeTec 
Geotechnical and Environmental In Situ Testing Contractors 

ConeTec CPT Interpretations as of October 16,1998 (Release 1.00.18) 

ConeTec's interpretation routine should be considered a calculator of current published CPT correlations 
and is subject to change to reflect the current state of practice. The interpreted values are not considered 
valid for all soil types. The interpretations are presented only as a guide for geotechnical use and should 
be carefully scrutinized for consideration in any geotechnical design. Reference to current literature is 
strongly recommended. 

The CPT interpretations are based on values of tip, sleeve friction and pore pressure averaged over a 
user specified interval (typically 0.25m). Note that Ot is the recorded tip value, Oc, corrected for pore 
pressure effects. Since all ConeTec cones have equal end area friction sleeves, pore pressure 
corrections to sleeve friction, Fs, are not required. 

The tip correction is: Of = Oc + (1-a) • Ud 

where: Of is the corrected tip load 
Oc is the recorded tip load 
Ud is the recorded dynamic pore pressure 
a is the Net Area Ratio for the cone (typically 0.85 for ConeTec cones) 

Effective vertical overburden stresses are calculated based on a hydrostatic distribution of equilibrium 
pore pressures below the water table or from a user defined equilibrium pore pressure profile (this can be 
obtained from CPT dissipation tests). The stress calculations use unit weights assigned to the Soil 
Behaviour Type zones or from a user defined unit weight profile. 

Details regarding the interpretation methods for all of the interpreted parameters is given in table 1. The 
appropriate references referred to in table 1 are listed in table 2. 

The estimated Soil Behaviour Type is based on the charts developed by Robertson and Campanella 
shown in figure 1. 

Table 1 CPT Interpretation Methods 

Interpreted 
Parameter 
Depth mid layer depth 

Description Equation 

1 H 

AvgQt = - L Qt, 

I-:---=~--. -------------.---------.. -..... - .. - .. - .. - . ------.--............... . 
AvgOt Averaged corrected tip (at) 

Ref 

t-:---=~---j-:------,~--:-:---,--=--,------.-----------... ---.- .----.!!.'..·-'-.-...... -... -...... -.--.----l--I 
AvgFs Averaged sleeve friction (Fs) 1 • 

AvgFs = - L Fs, 
1-:._--_._-- .-... -.. - ... -------.. -...... ----... -.--.-.-.. -.-.... - .... ---... - .... ------..... - ... --.-.-.... -.-.-.-.. -.--.... ---.-.. --'!...'.~~ ...... . 

AvgRf Averaged friction ratio (Rf) AvgFs 
AvgRf = 100% • --

I-;--;-;-;---t-:-----;-;---:-------------------------·---····~!'.¥~I 
AvgUd Averaged dynamic pore pressure (Ud) 1 " 

AvgUd = - L Ud, 

. ....... _ ........ _... -_ ... _-

......... -... -._ ... --.-+---1 

I--=S=BT=---+~S-:oi:;-;I Be::-:-h-av-:-"io-r-=T-ype-a-s--=-de--=fj=-lne-d-:--:Cb-y-=R=-o'C'"'be-rts-o-n-a-n-d-:-cc=-a-m-p-an-e7.""lIa----"--------n-'.-' -----------+--;-1 
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CPT Interpretations 

U.Wt. Unit Weight of soil determined from: 
1) uniform value or 
2) value assigned to each SST zone 
3) user supplied unit weight profile 

------ - --- - ----------TStress Total vertical overburden stress at mid layer depth 
TSlress = Ir,h ,., 
where r, is layer unit weight 

hi is layer thickness 

EStress Effective vertical overburden stress at mid layer depth EStress = TStress - Ueq ----

r,-;--' ------------
Ueq Equilibrium pore pressure determined from: 

1) hydrostatic from water table depth 
2) user supplied profile 

------ -- -- --------- - ----- - ---- . - - - -- I----
Cn - SPT Neo overburden eorreCtionfiictoi----------- --- - Cn=( 0'. J4l 5 

where 0'; is In tsf 
0.5 < Cn < 2.0 

Neo SPT N value at 60% energy calculated from CUN ratios assigned to 3 
each SBT zone 

------- -------------- ---- ---- --- --._- I---s-(N1)eo -- SPT Neo value corrected for overburdeii-pressur;;------ ------ N1 eo = Cn • Neo 

~(N1)eo Equivalent Clean Sand Correction to (N1)eo (NI K\PT 7 
~ ),.0 = ---e(NI),., 

1- K"'T 

Where: KSPT is defined as: 

0.0 for FC < 5% 
0.0167 e (FC • 5) for 5% < FC < 35% 
0.5 for FC > 35% 

FC - Fines Content in % 

(N1)1IOc:.s EqUivalent Clean Sand (N1)eo (N 1)1IOca = (N1)eo + -~(N1i~ ---- 7 

f-;;:-- --- - --
-Un-drained shearstrength -~ Nktl!; -use-selectable -

-- - ------ ----- ---- --- -- ------- - -------
Su Su= QI- O'v 2 

Nkt 

----------- - -Coefficient of permeabilitY (assignedtoeachSBT zoner--- ---------- -------- ------- ---- -- ----- ---- --
k 6 

Sq Pore pressure parameter ~u 2 Bq=--
QI- O'v 

----- ----- ----- ------- ------------ -------. ---- ---- -- -- --- --- --- -- -- -- -.. - -- - -4-Ctn Normalized Ot for Soil BehaVior Type classification as defined by -Q;;: QI :..~v 
- -- - - - - -- - ---

Robertson, 1990 0' v 

Rfn Normalized Rf for Soil Behavior Type classification as defined by 
Rfn=IOO%e-

f
-, -

4 
Robertson, 1990 QI- O'v 

1-::,------
H ____ 

- --- ---- -- ------ --
SSTn Normalized Soil Behavior Type (Slightly modified from that published by 4 

Robertson, 1990. This version includes all the soil zones of the original 
non-normalized SBT chart - see figure 1) 

1-=--'------
-Normalized aTfor seismic analysis ----

--------- --------- - - ---- -- -- -- ----- ---- -5 Cc1 qc1 = qc e (Palcr;)05 
where: Pa = atm. pressure 

------_. -- - -~-- - - - ------- --- - -- ---- - - -
Cc1N DimenSionless Normalized Ct1 qc1N = qc1! Pa 

where: Pa = atm. pressure 

~O~EI~ 
L- ~ 
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CPT Interpretations 

toQc1 N1 Equivalent clean sand correction K 
toqclN = ~.qclN 

1- Kerr 

Where: KePT is defined as: 

0,0 for FC < 5% 
0,0267 • (FC - 5) for 5% < FC < 35% 
0,5 for FC > 35% 

FC - Fines Conlent In % 

5 

------ ~:_--__::,--:-----,,.----,:--:--=--:-:-:-----------------------J-------- ----------I-~-
Qc1Ncs Clean Sand equivalent Qc1N qe1Nes = qe1N + .1qe1N 5 

Ic Soil index for estimating grain charactenstics Ie = [(3.47 -logQ)2 +[iori F +-1,22)2 f5 5 

FC----- -Fines content (01.)------------------------ ----- --- ----- -FC=1,75(1225f~-i 7 - -- -- ----- ------ 8 

FC=100 for Ie> 3,5 
FC=O for Ie < 1,26 
FC = 5% jf 1,64 < Ie < 2,6 AND Rfn<O,5 

PHI Friction Angle Campanella and Robertson 
Ourunoglu and Mitchel 
Janbu t--r)r----- -Re-Ia-t-ive-Oe-n-sity------- ----------------------------- -=T.c.:.iCl;..:.'n:.co::."S"-a--n-d---- --- -- - --------1-

Hokksund Sand 
Schmertmann 1976 
Jamiolkowskl - All Sands 

"QC'R-- Over Consolidation Ratio --------1--"-=-"-------- - - -" ----- - ---------~ 

State- - -- - --Olffere-nce between ttie-current vOid ratio (e) -andthe critical void ratio- - - 'f' = e - ec 9 
Parameter (eJ at the same stress level ______________ _ 
~~ ___________ ~y_~li~B~sistance ~~t~ ______________________________________ _ 

CONEIEC -1-

- --- -----+--=7,.---1 
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CPT Interpretations 

Non-Normalized Classification Chart 

Friction Ratio (%), Rf 

NonnaUzed Classification Chart 

10 

Nonnalized Friction Ratio --!!--- x 100% 
ql-O'vo 

Figure 1 Non-Normalized and Normalized Soil Behaviour Type Classification Charts 
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CPT Interpretations 

Table 2 References 

No. Reference 

1 Robertson, P.K. and Campanella, R.G., 1986, "Guidelines for Use, Interpretation and Application of 
the CPT and CPTU", UBC, Soil Mechanics Series No. 105, Civil Eng. Dept., Vancouver, 
B.C., Canada 

- .. --.--.- .- --.------.... -.-.. -.. --.-.-----.-.-.. ---------.-------------------------:---:---,-,-o-:-=-:---:-=,------.-=-- ----.-.- ... ----.--
2 Robertson, PK, Campanella, R.G., Gillespie, D. and Greig, J., 1986, "Use of Piezometer Cone 

Data", Proceedings of InSitu 86, ASCE Specialty Conference, Blacksburg, Virginia. 

3 Robertson, P.K. and Campanella, R.G., 1989, "Guidelines for Geotechnical Design Using CPT and 
CPTU", UBC, Soil Mechanics Series No. 120, Civil Eng, Dept., Vancouver, B.C., Canada 

-4----- --Robertsoii:-P:K.:1990:~SoilCiassificatfon Using the Cone Penetration Tesr, Cinadian-Geotec:hnicaj
Journal, Volume 27. 

5 Robertson, P.K, and Fear, C.E., 1995, "Liquefaction of Sands and its Evaluation", Keynote Lecture, 

6 

7 

First International Conference on Earthquake Geotechnical Enginnering, Tokyo, Japan. 

ConeTec Internal Report 

Robertson, P.K. and Wride, C.E., 1997, 'Cyclic Liquefaction and its Evaluation Based on SPT and 
cpr, NCEER Workshop Paper, January 22, 1997 

--a------Wride.C:e:andRoi,erfson:P-.-K.: 1997:-·Phase-liDataReviewReport (Massey and Kidci·Sites, -.-.-.-.-.---. 
Fraser River Delta)", Volume 1 - Data Report (June 1997), University of Alberta. 

9 Plewes, H.D" Davies, M,P. and Jefferies, M.G., 1992, ·CPT Based Screening Procedure for 
Evaluating Liquefaction Susceptibility", 45th Canadian Geotechnical Conference, Toronto, 

________________ Ontari~gctober ~~~~:.. __ . __ . ________ ._._. __ . _________________________ . ____________ . ___ . ______ . ___ . ___ ._ .. __ .. __ . 
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ConeTec Inc. - CPT Interpretation Page: 5 
Run No: 00-0518-1635-4147 
CPT File: 300SC273.COR 

-----------_._._----------------------------------------------------------------------------------------------------
Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (Nl)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) on (kPa) (kPa) (blows/ft) (kPa) (X) (deg.) (ratio) 

--------------------------------------------------------------------------------------------------------------------
117.70 35.88 4171.5 109.4 2.6 269.4 347.0 16.7 10.0 237.0 30.0 32.0 3.0 
118.19 36.03 2247.5 39.2 1.7 270.6 348.5 9.0 5.3 108.6 30.0 30.0 1.5 
118.68 36.17 2924.0 59.4 2.0 271.8 350.0 11.7 6.9 153.5 30.0 30.0 3.0 
119.18 36.33 2789.3 62.7 2.2 273.1 351.4 11.2 6.6 144.3 30.0 30.0 3.0 
119.67 36.47 5939.7 125.4 2.1 274.3 352.9 19.8 11.7 0.0 37.9 34.0 1.0 
120.16 36.62 16309.4 324.5 2.0 275.6 354.4 54.4 32.0 0.0 66.8 40.0 1.0 
120.65 36.78 20498.0 275.1 1.3 2n.O 355.9 51.2 30.1 0.0 73.2 40.0 1.0 
121.14 36.92 18883.3 236.0 1.2 278.3 357.3 47.2 27.7 0.0 70.8 40.0 1.0 
121.64 37.08 21041.2 255.0 1.2 279.7 358.8 52.6 30.8 0.0 73.9 40.0 1.0 
122.21 37.25 10035.3 237.9 2.4 281.3 360.5 33.5 19.5 0.0 52.6 36.0 1.0 
122.78 37.42 5386.3 161.4 3.0 282.8 362.2 21.5 12.5 316.1 34.6 32.0 6.0 
123.28 37.58 14828.0 276.7 1.9 284.0 363.7 49.4 28.7 0.0 63.6 38.0 1.0 
123.n 37.72 14048.0 192.1 1.4 285.4 365.2 35.1 20.3 0.0 62.0 38.0 1.0 
124.26 37.88 5312.6 156.3 2.9 286.7 366.6 21.3 12.3 310.6 34.1 32.0 6.0 
124.75 38.03 4275.9 104.5 2.4 287.9 368.1 17.1 9.9 241.3 30.0 32.0 3.0 
125.24 38.17 4830.3 137.4 2.8 289.1 369.6 19.3 11.1 278.1 31.2 32.0 3.0 
125.74 38.33 4683.4 198.6 4.2 290.4 371.1 23.4 13.4 268.1 0.0 0.0 3.0 
126.23 38.47 3735.9 136.7 3.7 291.6 372.5 18.7 10.7 204.8 0.0 0.0 3.0 
126.72 38.62 3596.2 124.0 3.4 292.8 374.0 18.0 10.3 195.3 0.0 0.0 3.0 
127.21 38.78 3369.6 97.2 2.9 294.0 375.5 16.8 9.6 180.0 C.O 0.0 3.0 
127.71 38.92 3140.1 90.0 2.9 295.3 376.9 15.7 8.9 164.5 0.0 0.0 3.0 
128.20 39.08 2781. 0 75.0 2.7 296.5 378.4 13.9 7.9 140.4 0.0 0.0 1.5 
128.69 39.22 2632.9 51.4 2.0 297.7 379.9 10.5 6.0 130.4 30.0 30.0 1.5 
129.18 39.38 2876.8 49.5 1.7 299.0 381.4 11.5 6.5 146.4 30.0 30.0 1.5 
129.67 39.53 2882.6 47.8 1.7 300.2 382.8 11.5 6.5 146.6 30.0 30.0 1.5 
130.17 39.67 2900.4 51.5 1.8 301.4 384.3 11.6 6.5 147.6 30.0 30.0 1.5 
130.66 39.83 2935.4 64.4 2.2 302.6 385.8 11.7 6.6 149.8 30.0 30.0 1.5 
131.15 39.97 2714.2 52.1 1.9 303.9 387.2 10.9 6.1 134.9 30.0 30.0 1.5 
131.64 40.12 2445.4 46.6 1.9 305.1 388.7 9.8 5.5 116.8 30.0 30.0 1.5 
132.13 40.28 1845.0 35.9 1.9 306.3 390.2 7.4 4.1 76.6 30.0 30.0 1.0 
132.63 40.42 2442.2 40.3 1.7 307.6 391.7 9.8 5.5 116.2 30.0 30.0 1.5 
133.12 40.58 5028.0 124.3 2.5 308.8 393.1 20.1 11.2 288.4 31.4 32.0 3.0 
133.61 40.72 4973.7 148.9 3.0 310.0 394.6 19.9 11. 1 284.6 31.0 32.0 3.0 
134.10 40.88 3008.6 85.2 2.8 311.2 396.1 15.0 8.3 153.4 0.0 0.0 1.5 
134.59 41.03 2792.7 40.0 1.4 312.5 397.6 11.2 6.2 138.8 30.0 30.0 1.5 
135.09 41.17 4415.3 87.6 2.0 313.7 399.0 17.7 9.8 246.8 30.0 30.0 3.0 
135.58 41.33 11892.7 188.1 1.6 315.0 400.5 29.7 16.4 0.0 55.8 38.0 1.0 
136.07 41.47 3266.8 111.6 3.4 316.3 402.0 16.3 9.0 169.9 0.0 0.0 3.0 
136.56 41.62 2625.9 37.4 1.4 317.5 403.4 10.5 5.8 127.0 30.0 30.0 1.5 
137.06 41.78 2714.0 39.1 1.4 318.8 404.9 10.9 6.0 132.7 30.0 30.0 1.5 
137.55 41.92 4844.8 111.2 2.3 320.0 406.4 19.4 10.6 274.6 30.0 32.0 3.0 
138.04 42.08 20512.7 269.9 1.3 321.3 407.9 51.3 28.0 0.0 71.1 40.0 1.0 
138.53 42.22 12240.6 313.9 2.6 322.6 409.3 40.8 22.2 0.0 56.3 38.0 1.0 
139.02 42.38 4340.7 170.6 3.9 323.9 410.8 21.7 11.8 240.4 0.0 0.0 3.0 
139.52 42.53 2528.8 38.9 1.5 325.1 412.3 10.1 5.5 119.4 30.0 30.0 1.5 
140.01 42.67 2972.6 67.7 2.3 326.4 413.7 11.9 6.4 148.8 30.0 30.0 1.5 
140.50 42.83 3971.5 122.2 3.1 327.6 415.2 19.9 10.7 215.2 0.0 0.0 3.0 
140.99 42.97 5684.1 148.1 2.6 328.8 416.7 22.7 12.3 329.2 34.0 32.0 6.0 
141.48 43.12 3547.6 99.3 2.8 330.0 418.2 14.2 7.6 186.6 30.0 30.0 3.0 
141.98 43.28 n81.4 135.6 1.7 331.3 419.6 25.9 13.9 0.0 42.9 34.0 1.0 
142.47 43.42 18346.3 203.2 1.1 332.7 421.1 36.7 19.7 0.0 67.4 40.0 1.0 
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ConeTec Inc. - CPT Interpretation Page: 
Interpretation Output - Release 1.00.19c 
Run No: 00-0518-1635-4196 
Job No: 00-300 
Cl ient: I(leinfelder 
Project: Legacy Parkway Project 
Site: SC-19-275 
Location: STRUCTURE 19 
Cone: 20 TON A 070 
CPT Date: 00/02/02 
CPT Time: 08:38 
CPT Fi le: 300SC275.COR 

---------------------------------------------------------------------_.---------.--.------------------------.-------
Water Table (m): 0.50 (ft): 1.6 
Averaging Increment (m) : 0.15 
Su Nkt used: 15.00 
Phi Method : Robertson and Campanella, 1983 
Dr Method: Jamiolkowski - All Sands 
Used Unit Weights Assigned to Soil Zones 

-----------------------------------------------------------------------------.-------------------_.-----------------
Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N6D (N1)6D Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (X) (kPa) (kPa) (blows/ft) (kPa) (X) (deg.) (ratio) 

----------------------------------------------------------------------.-------------------------------.-----.-.-----
0.25 0.08 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 1.0 
0.74 0.23 0.0 0.0 0.0 4.4 0.0 0.0 0.0 0.0 0.0 0.0 1.0 
1.23 0.38 0.0 0.0 0.0 7.3 0.0 0.0 0.0 0.0 0.0 0.0 1.0 
1. 72 0.52 0.0 0.0 0.0 10.0 0.2 0.0 0.0 0.0 0.0 0.0 1.0 
2.21 0.68 0.0 0.0 0.0 11.4 1.7 0.0 0.0 0.0 0.0 0.0 1.0 
2.71 0.82 0.0 0.0 0.0 12.9 3.2 0.0 0.0 0.0 0.0 0.0 1.0 
3.20 0.97 0.0 0.0 0.0 14.4 4.7 0.0 0.0 0.0 0.0 0.0 1.0 
3.61 1.10 0.0 0.0 0.0 15.6 5.9 0.0 0.0 0.0 0.0 0.0 1.0 
4.02 1.22 0.0 0.0 0.0 16.8 7.1 0.0 0.0 0.0 0.0 0.0 1.0 
4.51 1.38 0.0 0.0 0.0 18.2 8.6 0.0 0.0 0.0 0.0 0.0 1.0 
5.00 1.53 0.0 0.0 0.0 19.7 10.1 0.0 0.0 0.0 0.0 0.0 1.0 
5.50 1.67 0.0 0.0 0.0 21.1 11.5 0.0 0.0 0.0 0.0 0.0 1.0 
5.99 1.83 0.0 0.0 0.0 22.6 13.0 0.0 0.0 0.0 0.0 0.0 1.0 
6.56 2.00 0.0 0.0 0.0 24.3 14.7 0.0 0.0 0.0 0.0 0.0 1.0 
7.14 2.17 0.0 0.0 0.0 26.0 16.4 0.0 0.0 0.0 0.0 0.0 1.0 
7.63 2.33 0.0 0.0 0.0 27.4 17.9 0.0 0.0 0.0 0.0 0.0 1.0 
8.12 2.47 0.0 0.0 0.0 28.9 19.4 0.0 0.0 0.0 0.0 0.0 1.0 
8.61 2.62 0.0 0.0 0.0 30.3 20.8 0.0 0.0 0.0 0.0 0.0 1.0 
9.10 2.78 0.0 0.0 0.0 31.8 22.3 0.0 0.0 0.0 0.0 0.0 1.0 
9.60 2.92 0.0 0.0 0.0 33.2 23.8 0.0 0.0 0.0 0.0 0.0 1.0 

10.09 3.08 0.0 0.0 0.0 34.7 25.3 0.0 0.0 0.0 0.0 0.0 1.0 
10.58 3.22 0.0 0.0 0.0 36.2 26.7 0.0 0.0 0.0 0.0 0.0 1.0 
11.07 3.38 0.0 0.0 0.0 37.6 28.2 0.0 0.0 0.0 0.0 0.0 1.0 
11.56 3.53 0.0 0.0 0.0 39.1 29.7 0.0 0.0 0.0 0.0 0.0 1.0 
12.06 3.67 0.0 0.0 0.0 40.5 31.1 0.0 0.0 0.0 0.0 0.0 1.0 
12.55 3.83 0.0 0.0 0.0 42.0 32.6 0.0 0.0 0.0 0.0 0.0 1.0 
13.04 3.98 0.0 0.0 0.0 43.4 34.1 0.0 0.0 0.0 0.0 0.0 1.0 
13.53 4.12 0.0 0.0 0.0 44.9 35.6 0.0 0.0 0.0 0.0 0.0 1.0 
14.03 4.27 0.0 0.0 0.0 46.3 37.0 0.0 0.0 0.0 0.0 0.0 1.0 
14.52 4.43 0.0 0.0 0.0 47.8 38.5 0.0 0.0 0.0 0.0 0.0 1.0 
15.01 4.57 0.0 0.0 0.0 49.2 40.0 0.0 0.0 0.0 0.0 0.0 1.0 
15.50 4.73 0.0 0.0 0.0 50.7 41.4 0.0 0.0 0.0 0.0 0.0 1.0 
15.99 4.88 0.0 0.0 0.0 52.1 42.9 0.0 0.0 0.0 0.0 0.0 1.0 
16.49 5.02 0.0 0.0 0.0 53.6 44.4 0.0 0.0 0.0 0.0 0.0 1.0 
16.98 5.18 0.0 0.0 0.0 55.1 45.9 0.0 0.0 0.0 0.0 0.0 1.0 
17.47 5.32 0.0 0.0 0.0 56.5 47.3 0.0 0.0 0.0 0.0 0.0 1.0 
17.96 5.48 0.0 0.0 0.0 58.0 48.8 0.0 0.0 0.0 0.0 0.0 1.0 
18.45 5.62 0.0 0.0 0.0 59.4 50.3 0.0 0.0 0.0 0.0 0.0 1.0 
18.95 5.n 0.0 0.0 0.0 60.9 51.7 0.0 0.0 0.0 0.0 0.0 1.0 
19.44 5.93 0.0 0.0 0.0 62.3 53.2 0.0 0.0 0.0 0.0 0.0 1.0 
19.93 6.07 0.0 0.0 0.0 63.8 54.7 0.0 0.0 0.0 0.0 0.0 1.0 
20.42 6.23 0.0 0.0 0.0 65.2 56.2 0.0 0.0 0.0 G.O 0.0 1.0 
20.92 6.38 0.0 0.0 0.0 66.7 57.6 0.0 0.0 0.0 0.0 0.0 1.0 
21.41 6.52 0.0 0.0 0.0 68.1 59.1 0.0 0.0 0.0 0.0 0.0 1.0 
21.90 6.68 0.0 0.0 0.0 69.6 60.6 0.0 0.0 0.0 0.0 0.0 1.0 
22.39 6.82 0.0 0.0 0.0 71.0 62.0 0.0 0.0 0.0 0.0 0.0 1.0 
22.88 6.98 0.0 0.0 0.0 72.5 63.5 0.0 0.0 0.0 0.0 0.0 1.0 
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ConeTec Inc. - CPT Interpretation Page: 2 
Run No: 00-0518-1635-4196 
CPT File: 300SC275.COR 

--------------------------.-._._---------------------------------------------------------.--------------------------
Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (Nl)60 Su Dr Phi OCR 
(ft) (m) (!cPa) (!cPa) (X) (!cPa) (!cPa) (blows/ft) (!cPa) (X) (deg. ) (ratio) 

-------------------------------------------------------------------_.-----------------------------------------------
23.38 7.12 0.0 0.0 0.0 73.9 65.0 0.0 0.0 0.0 0.0 0.0 1.0 
23.87 7.27 0.0 0.0 0.0 75.4 66.5 0.0 0.0 0.0 0.0 0.0 1.0 
24.36 7.43 0.0 0.0 0.0 76.9 67.9 0.0 0.0 0.0 0.0 0.0 1.0 
24.85 7.57 0.0 0.0 0.0 78.3 69.4 0.0 0.0 0.0 0.0 0.0 1.0 
25.34 7.73 0.0 0.0 0.0 79.8 70.9 0.0 0.0 0.0 0.0 0.0 1.0 
25.84 7.88 0.0 0.0 0.0 81.2 72.3 0.0 0.0 0.0 0.0 0.0 1.0 
26.33 8.02 0.0 0.0 0.0 82.7 73.8 0.0 0.0 0.0 0.0 0.0 1.0 
26.82 8.18 0.0 0.0 0.0 84.1 75.3 0.0 0.0 0.0 0.0 0.0 1.0 
27.31 8.32 0.0 0.0 .0.0 85.6 76.8 0.0 0.0 0.0 0.0 0.0 1.0 
27.80 8.48 0.0 0.0 0.0 87.0 78.2 0.0 0.0 0.0 0.0 0.0 1.0 
28.30 8.62 0.0 0.0 0.0 88.5 79.7 0.0 0.0 0.0 0.0 0.0 1.0 
28.79 8.77 0.0 0.0 0.0 89.9 81.2 0.0 0.0 0.0 0.0 0.0 1.0 
29.28 8.93 0.0 0.0 0.0 91.4 82.6 0.0 0.0 0.0 0.0 0.0 1.0 
29.77 9.07 0.0 0.0 0.0 92.8 84.1 0.0 0.0 0.0 0.0 0.0 1.0 
30.27 9.23 0.0 0.0 0.0 94.3 85.6 0.0 0.0 0.0 0.0 0.0 1.0 
30.76 9.38 1056.2 11.5 1.1 95.6 87.1 4.2 4.2 58.2 30.0 30.0 3.0 
31.17 9.50 2226.4 43.3 1.9 96.7 88.3 8.9 8.9 136.1 30.0 34.0 6.0 
31.58 9.62 2543.1 67.3 2.6 97.7 89.5 12.7 12.6 157.1 0.0 0.0 6.0 
32.07 9.77 1798.5 81.9 4.6 98.9 91.0 18.0 17.7 107.2 0.0 0.0 6.0 
32.56 9.93 1305.1 59.3 4.5 100.0 92.5 13.1 12.8 74.2 0.0 0.0 3.0 
33.05 10.07 1297.6 47.2 3.6 101.2 93.9 8.7 8.4 73.5 0.0 0.0 3.0 
33.55 10.23 1302.7 45.0 3.5 102.4 95.4 8.7 8.4 73.7 0.0 0.0 3.0 
34.04 10.38 1328.0 42.5 3.2 103.7 96.9 8.9 8.5 75.2 0.0 0.0 3.0 
34.53 10.52 1472.9 49.3 3.3 104.9 98.3 9.8 9.4 84.6 0.0 0.0 3.0 
35.02 10.68 1550.4 47.6 3.1 106.1 99.8 7.8 7.4 89.6 0.0 0.0 3.0 
35.51 10.82 1835.6 54.8 3.0 107.4 101.3 9.2 8.7 108.5 0.0 0.0 6.0 
36.01 10.98 4300.4 71.8 1.7 108.6 102.8 14.3 13.5 0.0 41.9 38.0 1.0 
36.50 11.12 4245.3 129.5 3.0 109.9 104.2 21.2 19.8 268.7 0.0 0.0 6.0 
36.99 11.27 4355.3 82.3 1.9 111.2 105.7 14.5 13.5 0.0 41.9 38.0 1.0 
37.48 11.43 2134.7 79.4 3.7 112.4 107.2 14.2 13.1 127.7 0.0 0.0 6.0 
37.98 11.57 3183.3 99.5 3.1 113.7 108.6 15.9 14.6 197.4 0.0 0.0 6.0 
38.47 11.73 2359.0 107.8 4.6 114.8 110.1 23.6 21.5 142.3 0.0 0.0 6.0 
38.96 11.88 4144.1 92.3 2.2 116.0 111.6 16.6 15.1 261.1 39.9 36.0 6.0 
39.45 12.02 4157.2 135.0 3.2 117.3 113.1 20.8 18.8 261.8 0.0 0.0 6.0 
39.94 12.18 5522.8 103.1 1.9 118.5 114.5 18.4 16.5 0.0 47.8 38.0 1.0 
40.44 12.32 4774.3 113.9 2.4 119.8 116.0 19.1 17.1 302.6 43.5 38.0 6.0 
40.93 12.48 2582.6 67.4 2.6 121.0 117.5 10.3 9.2 156.3 30.0 34.0 6.0 
41.42 12.62 1453.4 13.0 0.9 122.3 118.9 5.8 5.1 80.8 30.0 30.0 3.0 
41.91 12.77 1574.2 20.2 1.3 123.5 120.4 6.3 5.5 88.7 30.0 30.0 3.0 
42.40 12.93 2099.3 48.2 2.3 124.7 121.9 8.4 7.4 123.5 30.0 32.0 3.0 
42.90 13.07 1241.9 28.2 2.3 125.9 123.4 6.2 5.4 66.2 0.0 0.0 3.0 
43.39 13.23 1984.3 53.1 2.7 127.2 124.8 9.9 8.6 115.5 0.0 0.0 3.0 
43.88 13.38 2401.0 61.1 2.5 128.4 126.3 9.6 8.3 143.1 30.0 32.0 6.0 
44.37 13.52 1239.2 29.7 2.4 129.6 127.8 6.2 5.3 65.5 0.0 0.0 3.0 
44.86 13.68 1214.6 36.9 3.0 130.9 129.2 8.1 6.9 63.6 0.0 0.0 1.5 
45.36 13.82 1341.4 27.4 2.0 132.1 130.7 6.7 5.7 71.9 0.0 0.0 3.0 
45.85 13.98 1188.0 17.6 1.5 133.3 132.2 5.9 5.0 61.5 0.0 0.0 1.5 
46.34 14.12 1187.5 23.2 2.0 134.5 133.7 5.9 5.0 61.3 0.0 0.0 1.5 
46.83 14.27 6877.2 46.6 0.7 135.8 135.1 17.2 14.4 0.0 52.2 38.0 1.0 
47.33 14.43 9885.2 83.3 0.8 137.2 136.6 24.7 20.6 0.0 62.4 40.0 1.0 
47.82 14.57 9795.3 85.5 0.9 138.6 138.1 24.5 20.4 0.0 62.0 40.0 1.0 
48.31 14.73 8044.9 98.7 1.2 140.0 139.5 20.1 16.6 0.0 56.2 40.0 1.0 
48.80 14.88 2295.0 84.9 3.7 141.3 141.0 15.3 12.6 134.2 0.0 0.0 3.0 
49.29 15.02 1639.0 31.1 1.9 142.5 142.5 6.6 5.4 90.3 30.0 30.0 3.0 
49.79 15.18 1613.0 25.4 1.6 143.7 144.0 6.5 5.3 88.4 30.0 30.0 3.0 
50.28 15.32 1466.7 18.2 1.2 145.0 145.4 5.9 4.8 78.4 30.0 30.0 3.0 
50.77 15.48 1352.9 16.9 1.3 146.2 146.9 5.4 4.4 70.7 30.0 30.0 1.5 
51.26 15.62 1713.0 27.2 1.6 147.4 148.4 6.9 5.5 94.5 30.0 30.0 3.0 
51. 75 15.77 2050.5 63.9 3.1 148.7 149.8 10.3 8.2 116.8 0.0 0.0 3.0 
52.25 15.93 1338.6 20.0 1.5 149.9 151.3 5.4 4.3 69.2 30.0 30.0 1.5 
52.74 16.08 14n.0 24.8 1.7 151.1 152.8 5.9 4.7 77.9 30.0 30.0 3.0 
53.23 16.22 2788.6 62.9 2.3 152.3 154.3 11.2 8.8 165.5 30.0 32.0 6.0 
53.72 16.38 1675.7 42.1 2.5 153.6 155.7 8.4 6.6 91.1 0.0 0.0 3.0 
54.22 16.53 1671.4 34.6 2.1 154.8 157.2 8.4 6.6 90.6 0.0 0.0 3.0 
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--------------------------------------------------------------------------.-----------------------------------------
Depth Depth AvgQt AvgFs AvgRt E.Stress Hyd. Pro N60 (N1)60 Su Dr Phi OCR 
(tt) (m) (kPa) (kPa) (X) (kPa) (kPa) (blows/tt) (kPa) (X) (deg.) (ratio) 

--------------------------------------------------------------------------------------------------------------------
54.71 16.67 1389.4 22.5 1.6 156.0 158.7 5.6 4.4 71.6 30.0 30.0 1.5 
55.20 16.83 1651.4 33.7 2.0 157.3 160.1 8.3 6.4 88.9 0.0 0.0 3.0 
55.69 16.97 1779.4 40.7 2.3 158.5 161.6 8.9 6.9 97.3 0.0 0.0 3.0 
56.18 17.12 1929.2 42.4 2.2 159.7 163.1 7.7 6.0 107.1 30.0 30.0 3.0 
56.68 17.28 1767.0 49.8 2.8 160.9 164.6 8.8 6.8 96.1 0.0 0.0 3.0 
57.17 17.42 2097.5 53.5 2.5 162.2 166.0 10.5 8.1 118.0 0.0 0.0 3.0 
57.66 17.58 2228.8 67.7 3.0 163.4 167.5 11.1 8.5 126.5 0.0 0.0 3.0 
58.15 17.72 1945.4 47.3 2.4 164.6 169.0 9.7 7.4 107.5 0.0 0.0 3.0 
58.64 17.88 1699.0 34.0 .2.0 165.9 170.4 6.8 5.2 90.8 30.0 30.0 3.0 
59.14 18.03 1685.3 33.1 2.0 167.1 171.9 6.7 5.1 89.8 30.0 30.0 3.0 
59.63 18.17 1613.2 27.7 1.7 168.3 173.4 6.5 4.9 84.8 30.0 30.0 3.0 
60.12 18.33 1506.8 25.8 1.7 169.5 174.9 6.0 4.5 n.5 30.0 30.0 1.5 
60.61 18.47 1431.5 23.2 1.6 170.8 176.3 5.7 4.3 72.3 30.0 30.0 1.5 
61.10 18.62 1382.0 18.2 1.3 172.0 1n.8 5.5 4.1 68.8 30.0 30.0 1.5 
61.60 18.78 1292.2 16.4 1.3 173.2 179.3 5.2 3.8 62.6 30.0 30.0 1.5 
62.09 18.92 1305.4 17.2 1.3 174.5 180.7 5.2 3.9 63.3 30.0 30.0 1.5 
62.58 19.08 1826.2 28.0 1.5 175.7 182.2 7.3 5.4 97.9 30.0 30.0 3.0 
63.07 19.22 1428.4 19.4 1.4 176.9 183.7 5.7 4.2 71.2 30.0 30.0 1.5 
63.57 19.38 1357.0 18.6 1.4 178.1 185.2 5.4 4.0 66.2 30.0 30.0 1.5 
64.06 19.53 1259.4 17.0 1.3 179.4 186.6 5.0 3.7 59.6 30.0 30.0 1.5 
64.55 19.67 1278.4 16.4 1.3 180.6 188.1 5.1 3.7 60.6 30.0 30.0 1.5 
65.04 19.83 1301.3 18.6 1.4 181.8 189.6 5.2 3.8 62.0 30.0 30.0 1.5 
65.53 19.97 1396.1 17.8 1.3 183.0 191.0 5.6 4.0 68.1 30.0 30.0 1.5 
66.03 20.12 1363.7 17.0 1.2 184.3 192.5 5.5 3.9 65.8 30.0 30.0 1.5 
66.52 20.28 1411. 0 20.9 1.5 185.5 194.0 5.6 4.1 68.8 30.0 30.0 1.5 
67.01 20.42 1626.1 23.0 1.4 186.7 195.5 6.5 4.7 82.9 30.0 30.0 1.5 
67.50 20.58 1431.8 18.9 1.3 188.0 196.9 5.7 4.1 69.8 30.0 30.0 1.5 
67.99 20.72 1361.4 17.7 1.3 189.2 198.4 5.4 3.9 64.9 30.0 30.0 1.5 
68.49 20.88 1422.8 20.7 1.5 190.4 199.9 5.7 4.0 68.8 30.0 30.0 1.5 
68.98 21.03 2714.6 50.7 1.9 191.6 201.4 10.9 7.7 154.8 30.0 30.0 3.0 
69.47 21.17 3005.5 50.7 1.7 192.9 202.8 12.0 8.5 174.0 30.0 32.0 3.0 
69.96 21.33 1637.9 28.9 1.8 194.1 204.3 6.6 4.6 82.6 30.0 30.0 1.5 
70.46 21.47 1581.7 25.6 1.6 195.3 205.8 6.3 4.4 78.7 30.0 30.0 1.5 
70.95 21.62 1624.1 24.5 1.5 196.6 207.2 6.5 4.5 81.4 30.0 30.0 1.5 
71.44 21.78 1594.7 23.5 1.5 197.8 208.7 6.4 4.4 79.2 30.0 30.0 1.5 
71.93 21.92 1644.0 24.9 1.5 199.0 210.2 6.6 4.6 82.3 30.0 30.0 1.5 
72.42 22.08 1685.3 24.5 1.5 200.2 211.7 6.7 4.7 84.9 30.0 30.0 1.5 
72.92 22.22 1685.1 25.9 1.5 201.5 213.1 6.7 4.6 84.7 30.0 30.0 1.5 
73.41 22.38 1512.3 20.9 1.4 202.7 214.6 6.0 4.2 73.0 30.0 30.0 1.5 
73.90 22.53 1520.5 20.8 1.4 203.9 216.1 6.1 4.2 73.4 3C.0 30.0 1.5 
74.39 22.67 1582.8 22.9 1.4 205.2 217.5 6.3 4.3 n.3 30.0 30.0 1.5 
74.88 22.83 4393.3 52.6 1.2 206.4 219.0 14.6 10.0 0.0 33.3 34.0 1.0 
75.38 22.97 5565.2 75.0 1.3 207.7 220.5 18.6 12.6 0.0 40.0 34.0 1.0 
75.87 23.12 1638.9 40.8 2.5 209.0 222.0 8.2 5.5 80.5 0.0 0.0 1.5 
76.36 23.28 1869.6 25.4 1.4 210.2 223.4 7.5 5.0 95.7 30.0 30.0 1.5 
76.85 23.42 1820.7 27.6 1.5 211.5 224.9 7.3 4.9 92.3 30.0 30.0 1.5 
n.34 23.58 2109.7 31.1 1.5 212.7 226.4 8.4 5.7 111.4 30.0 30.0 3.0 
n.84 23.72 2972.5 81.4 2.7 213.9 227.8 11.9 8.0 168.7 30.0 30.0 3.0 
78.33 23.88 1860.6 47.3 2.5 215.1 229.3 9.3 6.2 94.4 0.0 0.0 1.5 
78.82 24.03 1783.0 37.6 2.1 216.4 230.8 7.1 4.7 89.1 30.0 30.0 1.5 
79.31 24.17 1715.7 32.5 1.9 217.6 232.3 6.9 4.6 84.4 30.0 30.0 1.5 
79.81 24.33 6249.1 67.4 1.1 218.9 233.7 20.8 13.8 0.0 42.6 36.0 1.0 
80.30 24.47 2485.5 78.9 3.2 220.1 235.2 12.4 8.2 135.3 0.0 0.0 3.0 
80.79 24.62 1748.4 25.7 1.5 221.4 236.7 7.0 4.6 86.0 30.0 30.0 1.5 
81.28 24.78 1906.1 29.1 1.5 222.6 238.1 7.6 5.0 96.4 30.0 30.0 1.5 
81.n 24.92 1814.6 25.2 1.4 223.8 239.6 7.3 4.7 90.1 30.0 30.0 1.5 
82.27 25.08 3303.0 41.0 1.2 225.1 241.1 11.0 7.2 0.0 30.0 32.0 1.0 
82.76 25.22 12651.5 57.7 0.5 226.5 242.6 25.3 16.5 0.0 62.3 40.0 1.0 
83.25 25.38 19105.5 41.3 0.2 227.9 244.0 38.2 24.8 0.0 74.0 42.0 1.0 
83.74 25.53 16009.6 30.8 0.2 229.4 245.5 32.0 20.7 0.0 68.9 40.0 1.0 
84.23 25.67 5044.1 70.1 1.4 230.7 247.0 16.8 10.8 0.0 35.7 34.0 1.0 
84.73 25.83 1822.9 15.2 0.8 232.0 248.4 7.3 4.7 89.5 30.0 30.0 1.5 
85.22 25.97 1946.6 9.6 0.5 233.3 249.9 6.5 4.2 0.0 30.0 30.0 1.0 
85.71 26.12 2584.1 20.8 0.8 234.6 251.4 8.6 5.5 0.0 30.0 30.0 1.0 

PLATE E-1S9 
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Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (Nl )60 Su Dr Phi OCR 
(ft) (m) (\cPa) (\cPa) (%) (\cPa) (\cPa) (blows/ft) (!cPa) (%) (deg. ) (ratio) 

------------------------------------------------------------------------------------------------------------ ____ ewe. 

86.20 26.28 2988.6 59.4 2.0 235.8 252.9 12.0 7.6 166.7 30.0 30.0 3.0 
86.70 26.42 6582.4 70.0 1.1 237.2 254.3 16.5 10.5 0.0 42.9 36.0 1.0 
87.19 26.58 3930.5 71.8 1.8 238.5 255.8 15.7 10.0 229.1 30.0 32.0 3.0 
87.68 26.n 3003.1 39.5 1.3 239.7 257.3 12.0 7.6 167.1 30.0 30.0 3.0 
88.17 26.88 3111.2 60.4 1.9 240.9 258.7 12.4 7.8 174.1 30.0 30.0 3.0 
88.66 27.03 1987.7 36.7 1.8 242.1 260.2 8.0 5.0 99.0 30.0 30.0 1.5 
89.16 27.17 1744.5 15.0 0.9 243.4 261.7 7.0 4.4 82.6 30.0 30.0 1.5 
89.65 27.33 2503.3 31.7 1.3 244.6 263.2 10.0 6.3 133.0 30.0 30.0 3.0 
90.14 27.47 3348.4 83.2 2:5 245.8 264.6 13.4 8.4 189.2 30.0 30.0 3.0 
90.63 27.62 1969.9 51.3 2.6 247.1 266.1 9.8 6.1 97.1 0.0 0.0 1.5 
91.12 27.78 2816.6 70.0 2.5 248.3 267.6 11.3 7.0 153.4 30.0 30.0 3.0 
91.62 27.92 3338.3 40.7 1.2 249.5 269.0 11.1 6.9 0.0 30.0 30.0 1.0 
92.11 28.08 10054.1 65.2 0.6 250.9 270.5 25.1 15.5 0.0 54.2 38.0 1.0 
92.60 28.22 6130.1 150.7 2.5 252.2 2n.O 24.5 15.1 373.7 40.0 34.0 6.0 
93.09 28.38 2788.4 93.9 3.4 253.4 273.5 13.9 8.6 150.8 0.0 0.0 3.0 
93.58 28.53 2228.4 54.2 2.4 254.6 274.9 8.9 5.5 113.3 30.0 30.0 1.5 
94.08 28.67 2854.7 86.8 3.0 255.9 276.4 14.3 8.7 154.8 0.0 0.0 3.0 
94.57 28.83 5088.2 124.4 2.4 257.1 2n.9 20.4 12.4 303.5 34.4 32.0 6.0 
95.06 28.97 4290.3 101.2 2.4 258.3 279.3 17.2 10.4 250.2 30.0 32.0 3.0 
95.55 29.12 2047.7 24.0 1.2 259.6 280.8 8.2 5.0 100.5 30.0 30.0 1.5 
96.05 29.28 1769.6 15.3 0.9 260.8 282.3 7.1 4.3 81.8 30.0 30.0 1.5 
96.54 29.42 2193.5 20.2 0.9 262.0 283.8 8.8 5.3 109.8 30.0 30.0 1.5 
97.03 29.58 2214.0 34.3 1.6 263.2 285.2 8.9 5.3 111.0 30.0 30.0 1.5 
97.52 29.72 3179.5 78.4 2.5 264.5 286.7 12.7 7.7 175.2 30.0 30.0 3.0 
98.01 29.88 1946.1 34.2 1.8 265.7 288.2 7.8 4.7 92.8 30.0 30.0 1.5 
98.51 30.03 5367.4 75.6 1.4 267.0 289.6 17.9 10.7 0.0 35.4 32.0 1.0 
99.00 30.17 8303.9 89.3 1.1 268.3 291.1 20.8 12.4 0.0 47.8 36.0 1.0 
99.49 30.33 2907.5 76.7 2.6 269.6 292.6 11.6 6.9 156.4 30.0 30.0 3.0 
99.98 30.47 2681.0 17.3 0.6 270.9 294.1 8.9 5.3 0.0 30.0 30.0 1.0 

100.47 30.62 2246.4 21.3 0.9 272.1 295.5 9.0 5.3 111.9 30.0 30.0 1.5 
100.97 30.78 2103.0 21.4 1.0 273.4 297.0 8.4 5.0 102.2 30.0 30.0 1.5 
101.46 30.92 2033.8 18.1 0.9 274.6 298.5 8.1 4.8 97.4 30.0 30.0 1.5 
101.95 31.08 1942.0 13.8 0.7 275.8 299.9 7.8 4.6 91.1 30.0 30.0 1.5 
102.44 31.22 1998.9 17.2 0.9 2n.l 301.4 8.0 4.7 94.7 30.0 30.0 1.5 
102.94 31.38 5008.0 32.6 0.7 278.4 302.9 12.5 7.3 0.0 32.8 32.0 1.0 
103.43 31.53 3760.9 110.3 2.9 279.7 304.4 15.0 8.8 211.8 30.0 30.0 3.0 
103.92 31.67 2555.3 36.9 1.4 280.9 305.8 10.2 6.0 131.2 30.0 30.0 1.5 
104.41 31.83 2348.5 26.1 1.1 282.1 307.3 9.4 5.5 117.3 30.0 30.0 1.5 
104.90 31.97 2275.2 25.0 1.1 283.4 308.8 9.1 5.3 112.2 30.0 30.0 1.5 
105.40 32.12 3188.6 72.1 2.3 284.6 310.2 12.8 7.4 In.9 30.0 30.0 3.0 
105.89 32.28 5491.4 149.4 2.7 285.8 311.7 22.0 12.7 326.3 35.0 32.0 6.0 
106.38 32.42 3975.0 160.7 4.0 287.0 313.2 19.9 11.5 225.0 0.0 0.0 3.0 
106.87 32.58 4858.1 186.1 3.8 288.3 314.7 24.3 14.0 283.7 0.0 0.0 3.0 
107.36 32.72 3649.4 124.0 3.4 289.5 316.1 18.2 10.5 202.9 0.0 0.0 3.0 
107.86 32.88 2723.5 78.2 2.9 290.7 317.6 13.6 7.8 141.0 0.0 0.0 1.5 
108.35 33.03 2439.5 66.4 2.7 292.0 319. I 12.2 7.0 121.9 0.0 0.0 1.5 
108.84 33.17 2222.7 57.7 2.6 293.2 320.5 11. I 6.4 107.3 0.0 0.0 1.5 
109.33 33.33 5005.7 89.1 1.8 294.4 322.0 16.7 9.5 0.0 32.0 32.0 1.0 
109.82 33.47 15619.4 74.5 0.5 295.8 323.5 31.2 17.8 0.0 64.5 38.0 1.0 
110.32 33.62 19284.7 63.6 0.3 297.3 325.0 38.6 21.9 0.0 70.5 40.0 1.0 
1 10.81 33.78 ln60.8 129.6 0.7 298.7 326.4 35.5 20.1 0.0 68.1 40.0 1.0 
111.30 33.92 14136.8 315.3 2.2 300.1 327.9 47.1 26.6 0.0 61.4 38.0 1.0 
111. 79 34.08 8546.8 237.8 2.8 301.4 329.4 34.2 19.3 527.7 47.0 36.0 6.0 
112.29 34.22 6918.9 219.9 3.2 302.6 330.8 27.7 15.6 419.0 40.8 34.0 6.0 
112.78 34.38 10843.7 187.3 1.7 303.9 332.3 36.1 20.3 0.0 53.7 36.0 1.0 
113.27 34.53 4898.9 174.3 3.6 305.1 333.8 24.5 13.7 284.0 0.0 0.0 3.0 
113.76 34.67 3138.7 105.9 3.4 306.4 335.3 15.7 8.8 166.5 0.0 0.0 3.0 
114.25 34.83 16208.2 112.2 0.7 307.7 336.7 32.4 18.1 0.0 65.0 38.0 1.0 
114.75 34.97 21559.4 151.5 0.7 309.2 338.2 43.1 24.0 0.0 73.1 40.0 1.0 
115.24 35.12 18441.3 120.4 0.7 310.6 339.7 36.9 20.5 0.0 68.6 40.0 1.0 
115.73 35.28 5636.4 205.3 3.6 312.0 341. I 28.2 15.6 332.2 0.0 0.0 6.0 
116.22 35.42 16222.4 177.9 1.1 313.3 342.6 40.6 22.4 0.0 64.8 38.0 1.0 
116.71 35.58 25504.8 176.6 0.7 314.7 344.1 51.0 28. I 0.0 n.7 42.0 1.0 
117.21 35.72 12557.1 355.0 2.8 316.1 345.6 41.9 23.0 0.0 57.3 38.0 1.0 
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Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (N1)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (~) (kPa) (kPa) (blows/ft) (kPa) (X) (deg. ) (ratio) 

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

117.70 35.88 7292.6 364.5 5.0 317.5 347.0 72.9 40.1 0.0 41.7 34.0 1.0 
118.19 36.03 5723.7 125.1 2.2 318.9 348.5 22.9 12.5 337.1 34.7 32.0 6.0 
118.68 36.17 2611.2 53.0 2.0 320.2 350.0 10.4 5.7 129.4 30.0 30.0 1.5 
119.18 36.33 2309.9 29.3 1.3 321.4 351.4 9.2 5.0 109.1 30.0 30.0 1.5 
119.67 36.47 2472.8 38.7 1.6 322.6 352.9 9.9 5.4 119.8 30.0 30.0 1.5 
120.16 36.62 10622.0 98.1 0.9 323.9 354.4 26.6 14.4 0.0 52.2 36.0 1.0 
120.65 36.78 23533.8 95.5 0.4 325.4 355.9 39.2 21.3 0.0 74.9 40.0 1.0 
121.14 36.92 23289.1 101.4 0.4 326.9 357.3 38.8 21.0 0.0 74.5 40.0 1.0 
121.64 37.08 21186.3 86.8 . 0.4 328.4 358.8 42.4 22.9 0.0 71.8 40.0 1.0 
122.21 37.25 21448.9 91.8 0.4 330.1 360.5 42.9 23.1 0.0 72.0 40.0 1.0 
122.78 37.42 23127.9 81.5 0.4 331.8 362.2 38.5 20.7 0.0 74.1 40.0 1.0 
123.28 37.58 22986.2 76.1 0.3 333.3 363.7 38.3 20.5 0.0 73.9 40.0 1.0 
123.77 37.72 21122.2 52.0 0.2 334.9 365.2 35.2 18.8 0.0 71.4 40.0 1.0 
124.26 37.88 20722.3 72.9 0.4 336.4 366.6 41.4 22.1 0.0 70.8 40.0 1.0 
124.75 38.03 20282.8 99.2 0.5 337.8 368.1 40.6 21.6 0.0 70.1 40.0 1.0 
125.24 38.17 21184.8 86.4 0.4 339.3 369.6 42.4 22.5 0.0 71.3 40.0 1.0 
125.74 38.33 18985.4 92.7 0.5 340.7 371.1 38.0 20.1 0.0 68.1 40.0 1.0 
126.23 38.47 17657.4 121. 7 0.7 342.2 372.5 35.3 18.7 0.0 65.9 38.0 1.0 
126.72 38.62 17770.0 lOLl 0.6 343.6 374.0 35.5 18.8 0.0 66.1 38.0 1.0 
127.21 38.78 14748.4 116.7 0.8 345.1 375.5 29.5 15.5 0.0 60.7 38.0 1.0 
127.71 38.92 9815.7 210.9 2.1 346.5 376.9 32.7 17.2 0.0 48.9 36.0 1.0 
128.20 39.08 11582.9 131.7 1.1 347.8 378.4 29.0 15.2 0.0 53.6 36.0 1.0 
128.69 39.22 14622.0 87.8 0.6 349.2 379.9 29.2 15.3 0.0 60.2 38.0 1.0 
129.18 39.38 10763.0 228.4 2.1 350.6 381.4 35.9 18.8 0.0 51.4 36.0 1.0 
129.67 39.53 7292.5 406.5 5.6 352.1 382.8 72.9 38.0 0.0 40.2 32.0 1.0 
130.17 39.67 5089.4 292.3 5.7 353.7 384.3 50.9 26.5 0.0 30.0 32.0 1.0 
130.66 39.83 6544.3 252.6 3.9 355.1 385.8 32.7 17.0 386.9 0.0 0.0 6.0 
131.15 39.97 7872.1 185.6 2.4 356.3 387.2 26.2 13.6 0.0 42.2 34.0 1.0 
131.64 40.12 6953.6 278.1 4.0 357.6 388.7 34.8 18.0 413.8 0.0 0.0 6.0 
132.13 40.28 9516.2 272.5 2.9 358.8 390.2 38.1 19.7 584.5 47.5 34.0 6.0 
132.63 40.42 13003.1 248.6 1.9 360.1 391.7 43.3 22.4 0.0 56.4 38.0 1.0 
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~-.---.---------------------------.------------------- --------------------------------------------------------------

Water Table (m): 0.50 (ft): 1.6 
Averaging Increment (m) : 0.15 
su Nkt used: 15.00 
Phi Method : Robertson and Campanella, 1983 
Dr Method : Jamiolkowski - All Sands 
Used Unit Weights Assigned to Soil Zones 

----------------------------------------------_._._--------------------.-----------.---------------------.----------
Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (Nl)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (X) (kPa) (kPa) (blows/ft) (kPa) (X) (deg. ) (ratio) 

-------------------------------------------------------------------------------------.-------------------------_.---
0.25 0.08 2388.8 2.0 0.1 1.4 0.0 8.0 15.9 0.0 87.5 50.0 1.0 
0.74 0.23 5639.9 2.0 0.0 4.2 0.0 14.1 28.2 0.0 95.0 50.0 1.0 
1.23 0.38 3950.4 2.0 0.1 7.0 0.0 9.9 19.8 0.0 78.7 50.0 1.0 
1. 72 0.52 1274.6 2.0 0.2 9.6 0.2 5.1 10.2 84.3 41.8 44.0 10.0 
2.21 0.68 2234.1 2.0 0.1 10.8 1.7 7.4 14.9 0.0 56.2 46.0 1.0 
2.71 0.82 3082.8 2.0 0.1 12.1 3.2 10.3 20.6 0.0 63.8 46.0 1.0 
3.20 0.97 558.6 2.0 0.4 13.0 4.7 2.8 5.6 36.1 0.0 0.0 6.0 
3.61 1. 10 237.5 2.0 0.8 13.3 5.9 1.2 2.4 14.6 0.0 0.0 6.0 
4.02 1.22 415.0 2.0 0.5 13.7 7.1 2.1 4.2 26.3 0.0 0.0 6.0 
4.51 1.38 566.9 2.0 0.4 14.1 8.6 2.8 5.7 36.3 0.0 0.0 6.0 
5.00 1.53 247.6 2.0 0.8 14.5 10.1 1.2 2.5 14.9 0.0 0.0 6.0 
5.50 1.67 229.0 2.0 0.9 14.9 11.5 1.1 2.3 13.5 0.0 0.0 3.0 
5.99 1.83 218.1 2.0 0.9 15.3 13.0 1.1 2.2 12.7 0.0 0.0 3.0 
6.56 2.00 379.3 2.0 0.5 15.8 14.7 1.9 3.8 23.3 0.0 0.0 6.0 
7.14 2.17 554.3 2.0 0.4 16.2 16.4 2.8 5.5 34.8 0.0 0.0 6.0 
7.63 2.33 544.5 2.0 0.4 16.6 17.9 2.7 5.4 34.0 0.0 0.0 6.0 
8.12 2.47 460.8 2.0 0.4 17.0 19.4 2.3 4.6 28.3 0.0 0.0 6.0 
8.61 2.62 405.0 2.0 0.5 17.4 20.8 2.0 4.1 24.4 0.0 0.0 6.0 
9.10 2.78 346.1 2.0 0.6 17.8 22.3 1.7 3.5 20.4 0.0 0.0 6.0 
9.60 2.92 557.0 2.0 0.4 18.2 23.8 2.8 5.6 34.3 0.0 0.0 6.0 

10.09 3.08 529.9 2.0 0.4 18.7 25.3 2.6 5.3 32.4 0.0 0.0 6.0 
10.58 3.22 565.4 2.0 0.4 19.1 26.7 2.8 5.7 34.6 0.0 0.0 6.0 
11.07 3.38 1820.6 2.0 0.1 19.9 28.2 6.1 12.1 0.0 41.6 42.0 1.0 
11.56 3.53 1446.3 2.0 0.1 21.2 29.7 5.8 11.6 93.0 34.1 40.0 10.0 
12.06 3.67 5111.1 81.5 1.6 22.4 31.1 17.0 34.1 0.0 69.5 46.0 1.0 
12.55 .3.83 5302.3 2.0 0.0 23.8 32.6 13.3 26.5 0.0 69.7 46.0 1.0 
13.04 3.98 2585.8 8.4 0.3 25.1 34.1 8.6 16.8 0.0 48.3 42.0 1.0 
13.53 4.12 658.2 3.2 0.5 26.0 35.6 3.3 6.3 39.8 0.0 0.0 6.0 
14.03 4.27 902.2 2.0 0.2 26.8 37.0 3.6 6.8 55.9 30.0 36.0 6.0 
14.52 4.43 4293.8 21.8 0.5 28.1 38.5 10.7 19.8 0.0 61.2 44.0 1.0 
15.01 4.57 4479.1 54.5 1.2 29.4 40.0 14.9 26.9 0.0 61.8 44.0 1.0 
15.50 4.73 4117.5 9.3 0.2 30.8 41.4 10.3 18.2 0.0 58.7 44.0 1.0 
15.99 4.88 979.7 2.0 0.2 32.1 42.9 3.9 6.8 60.3 30.0 36.0 6.0 
16.49 5.02 911.6 2.0 0.2 33.3 44.4 3.6 6.2 55.6 30.0 34.0 6.0 
16.98 5.18 1319.3 3.0 0.2 34.5 45.9 5.3 8.8 82.6 30.0 38.0 6.0 
17.47 5.32 965.3 3.2 0.3 35.8 47.3 3.9 6.3 58.8 30.0 34.0 6.0 
17.96 5.48 1258.8 4.2 0.3 37.0 48.8 5.0 8.1 78.2 30.0 36.0 6.0 
18.45 5.62 1392.5 3.2 0.2 38.2 50.3 5.6 8.8 86.9 30.0 38.0 6.0 
18.95 5.77 2141. 7 41.8 2.0 39.5 51.7 8.6 13.3 136.7 36.4 40.0 6.0 
19.44 5.93 1442.8 45.9 3.2 40.7 53.2 9.6 14.8 89.9 0.0 0.0 6.0 
19.93 6.07 993.9 3.2 0.3 41.9 54.7 4.0 6.0 59.8 30.0 34.0 6.0 
20.42 6.23 1041.4 2.0 0.2 43.1 56.2 4.2 6.2 62.8 30.0 34.0 6.0 
20.92 6.38 732.1 2.0 0.3 44.0 57.6 3.7 5.4 42.0 0.0 0.0 3.0 
21.41 6.52 729.5 2.0 0.3 44.4 59.1 3.6 5.4 41.7 0.0 0.0 3.0 
21.90 6.68 749.1 2.0 0.3 44.8 60.6 3.7 5.5 42.9 C.O 0.0 3.0 
22.39 6.82 788.6 2.0 0.3 45.2 62.0 3.9 5.7 45.4 0.0 0.0 6.0 
22.88 6.98 772.1 2.0 0.3 45.6 63.5 3.9 5.6 44.2 0.0 0.0 3.0 
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Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (Nl)60 Su Dr Phi OCR 
(ft) (m) (kPa) (!cPa) (X) (!cPa) (!cPa) (blows/ft) (!cPa) (X) (deg.) (ratio) 

-------------------------------------------------------------------------------------------------------------.------
23.38 7.12 3756.5 2.0 0.1 46.5 65.0 9.4 13.5 0.0 50.2 42.0 1.0 
23.87 7.27 10299.0 34.6 0.3 47.9 66.5 20.6 29.1 0.0 78.7 46.0 1.0 
24.36 7.43 12750.0 71.9 0.6 49.3 67.9 25.5 35.5 0.0 84.4 46.0 1.0 
24.85 7.57 12795.2 74.1 0.6 50.8 69.4 25.6 35.1 0.0 84.1 46.0 1.0 
25.34 7.73 11816.0 63.7 0.5 52.2 70.9 23.6 32.0 0.0 81.4 46.0 1.0 
25.84 7.88 7101.5 76.0 1.1 53.7 n.3 17.8 23.7 0.0 66.4 44.0 1.0 
26.33 8.02 1843.0 38.7 2.1 55.0 73.8 7.4 9.7 114.3 30.0 36.0 6.0 
26.82 8.18 1360.5 2.0 0.1 56.2 75.3 5.4 7.1 81.9 30.0 34.0 6.0 
27.31 8.32 1247.4 2.0 0.'2 57.4 76.8 5.0 6.4 74.2 30.0 34.0 6.0 
27.80 8.48 1040.5 2.0 0.2 58.6 78.2 4.2 5.3 60.2 30.0 32.0 6.0 
28.30 8.62 969.9 2.0 0.2 59.9 79.7 3.9 4.9 55.4 30.0 32.0 3.0 
28.79 8.77 1427.1 2.0 0.1 61.1 81.2 5.7 7.1 85.7 30.0 34.0 6.0 
29.28 8.93 1840.0 26.9 1.5 62.3 82.6 7.4 9.1 113.0 30.0 36.0 6.0 
29.77 9.07 1072.9 2.0 0.2 63.6 84.1 4.3 5.3 61.7 30.0 32.0 3.0 
30.27 9.23 1123.8 2.0 0.2 64.8 85.6 4.5 5.5 64.9 30.0 32.0 6.0 
30.76 9.38 2037.8 24.4 1.2 66.0 87.1 8.2 9.8 125.7 30.0 36.0 6.0 
31.17 9.50 1348.5 3.9 0.3 67.0 88.3 5.4 6.4 79.5 30.0 32.0 6.0 
31.58 9.62 1235.9 2.0 0.2 68.1 89.5 4.9 5.9 71.9 30.0 32.0 6.0 
32.07 9.77 1248.2 2.0 0.2 69.3 91.0 5.0 5.9 72.5 30.0 32.0 6.0 
32.56 9.93 1293.5 2.0 0.2 70.5 92.5 5.2 6.0 75.4 30.0 32.0 6.0 
33.05 10.07 1221.0 2.0 0.2 71.7 93.9 4.9 5.6 70.4 30.0 32.0 3.0 
33.55 10.23 1147.6 2.0 0.2 73.0 95.4 4.6 5.3 65.3 30.0 32.0 3.0 
34.04 10.38 1051.7 2.0 0.2 74.2 96.9 4.2 4.8 58.7 30.0 30.0 3.0 
34.53 10.52 1063.7 2.0 0.2 75.4 98.3 4.3 4.8 59.3 30.0 30.0 3.0 
35.02 10.68 1046.6 2.0 0.2 76.7 99.8 4.2 4.7 58.0 30.0 30.0 3.0 
35.51 10.82 1064.7 2.0 0.2 77.9 101.3 4.3 4.7 59.0 30.0 30.0 3.0 
36.01 10.98 1035.8 2.0 0.2 79.1 102.8 4.1 4.6 56.9 30.0 30.0 3.0 
36.50 11.12 1097.0 2.0 0.2 80.3 104.2 4.4 4.8 60.8 30.0 30.0 3.0 
36.99 11.27 1156.6 2.0 0.2 81.6 105.7 4.6 5.0 64.6 3C.0 30.0 3.0 
37.48 11.43 1087.7 2.0 0.2 82.8 107.2 4.4 4.7 59.8 30.0 30.0 3.0 
37.98 11.57 1125.4 2.0 0.2 84.0 108.6 4.5 4.8 62.2 30.0 30.0 3.0 
38.47 11.73 997.7 2.0 0.2 85.3 110.1 4.0 4.2 53.5 30.0 30.0 3.0 
38.96 11.88 1071.4 2.0 0.2 86.5 111.6 4.3 4.5 58.2 30.0 30.0 3.0 
39.45 12.02 1051.3 2.0 0.2 87.7 113.1 4.2 4.4 56.7 30.0 30.0 3.0 
39.94 12.18 1022.4 2.0 0.2 88.9 114.5 4.1 4.2 54.6 30.0 30.0 3.0 
40.44 12.32 1n9.9 8.8 0.5 90.2 116.0 6.9 7.1 101.6 30.0 32.0 6.0 
40.93 12.48 1378.2 7.2 0.5 91.4 117.5 5.5 5.6 78.0 30.0 32.0 3.0 
41.42 12.62 1053.3 2.0 0.2 92.6 118.9 4.2 4.3 56.1 30.0 30.0 3.0 
41.91 12.77 1036.6 2.0 0.2 93.9 120.4 4.1 4.2 54.8 30.0 30.0 3.0 
42.40 12.93 963.9 2.0 0.2 95.1 121.9 3.9 3.9 49.8 30.0 30.0 3.0 
42.90 13.07 1049.0 2.0 0.2 96.3 123.4 4.2 4.2 55.3 30.0 30.0 3.0 
43.39 13.23 1045.8 2.0 0.2 97.5 124.8 4.2 4.1 54.9 30.0 30.0 3.0 
43.88 13.38 1011. 7 2.0 0.2 98.8 126.3 4.0 4.0 52.4 30.0 30.0 3.0 
44.37 13.52 948.3 2.0 0.2 100.0 127.8 3.8 3.7 48.0 30.0 30.0 1.5 
44.86 13.68 954.2 2.0 0.2 101.2 129.2 3.8 3.7 48.2 30.0 30.0 1.5 
45.36 13.82 1186.4 2.0 0.2 102.5 130.7 4.7 4.6 63.5 30.0 30.0 3.0 
45.85 13.98 1069.3 2.0 0.2 103.7 132.2 4.3 4.1 55.6 30.0 30.0 3.0 
46.34 14.12 1022.5 2.0 0.2 104.9 133.7 4.1 3.9 52.3 30.0 30.0 1.5 
46.83 14.27 1220.5 2.0 0.2 106.1 135.1 4.9 4.6 65.3 30.0 30.0 3.0 
47.33 14.43 3637.9 35.2 1.0 107.4 136.6 12.1 11.5 0.0 37.3 36.0 1.0 
47.82 14.57 4808.2 45.7 1.0 108.7 138.1 16.0 15.0 0.0 45.1 38.0 1.0 
48.31 14.73 1459.0 5.3 0.4 110.0 139.5 5.8 5.4 80.6 30.0 30.0 3.0 
48.80 14.88 1291.8 2.0 0.2 111.2 141.0 5.2 4.8 69.3 30.0 30.0 3.0 
49.29 15.02 1421.0 2.0 0.1 112.4 142.5 5.7 5.2 77.7 30.0 30.0 3.0 
49.79 15.18 1491.8 2.0 0.1 113.7 144.0 6.0 5.5 82.3 30.0 30.0 3.0 
50.28 15.32 1385.1 2.0 0.1 114.9 145.4 5.5 5.1 75.0 30.0 30.0 3.0 
50.77 15.48 1551.3 2.0 0.1 116.1 146.9 6.2 5.6 85.9 30.0 30.0 3.0 
51.26 15.62 1475.2 2.0 0.1 117.3 148.4 5.9 5.3 80.6 30.0 30.0 3.0 
51.75 15.77 1824.0 3.9 0.2 118.6 149.8 6.1 5.5 0.0 30.0 32.0 1.0 
52.25 15.93 2196.1 3.3 0.1 119.9 151.3 7.3 6.5 0.0 30.0 32.0 1.0 
52.74 16.08 3864.5 25.3 0.7 121.2 152.8 12.9 11.5 0.0 37.3 36.0 1.0 
53.23 16.22 2550.2 20.3 0.8 122.5 154.3 8.5 7.5 0.0 30.0 34.0 1.0 
53.72 16.38 1772.3 23.1 1.3 123.8 155.7 7.1 6.2 99.5 30.0 32.0 3.0 
54.22 16.53 1383.2 2.9 0.2 125.0 157.2 5.5 4.8 73.4 30.0 30.0 3.0 
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Depth Depth AvgQt AvgFs AvgRf E.Stress Hyc!. Pro N60 (N1)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (X) (kPa) (kPa) (blows/ft) ekPa) eX) edeg.) (ratio) 

-------------------------------------------------------------------.---------------------------------------- ___ Me_e. 

54.71 16.67 1263.9 2.0 0.2 126.2 158.7 5.1 4.4 65.3 30.0 30.0 3.0 
55.20 16.83 1403.7 3.0 0.2 127.5 160.1 5.6 4.9 74.4 30.0 30.0 3.0 
55.69 16.97 1749.6 5.1 0.3 128.7 161.6 5.8 5.0 0.0 30.0 30.0 1.0 
56.18 17.12 4264.8 9.2 0.2 130.1 163.1 10.7 9.1 0.0 39.1 36.0 1.0 
56.68 17.28 1495.9 8.8 0.6 131.4 164.6 6.0 5.1 80.0 30.0 30.0 3.0 
57.17 17.42 1566.5 2.0 0.1 132.7 166.0 5.2 4.4 0.0 30.0 30.0 1.0 
57.66 17.58 1642.4 2.0 0.1 134.0 167.5 5.5 4.6 0.0 30.0 30.0 1.0 
58.15 17.72 1650.8 2.0 0.1 135.3 169.0 5.5 4.6 0.0 30.0 30.0 1.0 
58.64 17.88 2023.0 3.7 0.2 136.6 170.4 6.7 5.6 0.0 30.0 32.0 1.0 
59.14 18.03 16206.9 47.9 0.3 137.9 171.9 32.4 27.0 0.0 76.5 42.0 1.0 
59.63 18.17 9674.3 35.3 0.4 139.4 173.4 19.3 16.0 0.0 61.6 40.0 1.0 
60.12 18.33 2440.1 37.8 1.5 140.7 174.9 9.8 8.1 141.6 30.0 32.0 6.0 
60.61 18.47 1360.3 2.0 0.1 142.0 176.3 5.4 4.5 69.5 30.0 30.0 1.5 
61.10 18.62 1123.4 2.0 0.2 143.2 177.8 4.5 3.7 53.5 30.0 30.0 1.5 
61.60 18.78 1670.9 5.0 0.3 144.4 179.3 6.7 5.4 89.8 30.0 30.0 3.0 
62.09 18.92 2859.8 23.4 0.8 145.7 180.7 9.5 7.7 0.0 30.0 32.0 1.0 
62.58 19.08 2282.7 30.8 1.3 147.0 182.2 9.1 7.4 130.2 30.0 32.0 3.0 
63.07 19.22 2471.3 28.3 1.1 148.2 183.7 9.9 7.9 142.6 30.0 32.0 3.0 
63.57 19.38 1803.0 17.3 1.0 149.4 185.2 7.2 5.8 97.9 30.0 30.0 3.0 
64.06 19.53 2836.4 36.1 1.3 150.6 186.6 11.3 9.0 166.6 30.0 32.0 6.0 
64.55 19.67 2467.5 44.5 1.8 151.9 188.1 9.9 7.8 141.8 30.0 32.0 3.0 
65.04 19.83 2053.1 32.0 1.6 153.1 189.6 8.2 6.5 114.0 30.0 30.0 3.0 
65.53 19.97 1890.8 16.2 0.9 154.3 191.0 7.6 6.0 103.0 30.0 30.0 3.0 
66.03 20.12 2572.7 32.0 1.2 155.6 192.5 10.3 8.1 148.3 30.0 32.0 3.0 
66.52 20.28 5093.5 65.0 1.3 156.8 194.0 17.0 13.3 0.0 41.5 36.0 1.0 
67.01 20.42 6713.0 73.5 1.1 158.2 195.5 16.8 13.1 0.0 49.3 38.0 1.0 
67.50 20.58 3442.3 51.0 1.5 159.5 196.9 11.5 8.9 0.0 30.0 34.0 1.0 
67.99 20.72 2090.7 36.1 1.7 160.8 198.4 8.4 6.5 115.4 30.0 30.0 3.0 
68.49 20.88 2439.9 35.0 1.4 162.0 199.9 9.8 7.5 138.5 30.0 32.0 3.0 
68.98 21.03 2983.7 63.7 2.1 163.2 201.4 11.9 9.1 174.6 30.0 32.0 6.0 
69.47 21.17 4496.9 75.6 1.7 164.5 202.8 15.0 11.4 0.0 37.2 34.0 1.0 
69.96 21.33 3282.8 71.2 2.2 165.8 204.3 13.1 10.0 194.2 30.0 32.0 6.0 
70.46 21.47 1812.3 18.4 1.0 167.0 205.8 7.2 5.5 96.0 30.0 30.0 3.0 
70.95 21.62 1558.2 3.9 0.2 168.2 207.2 6.2 4.7 78.8 30.0 30.0 1.5 
71.44 21.78 2945.1 24.6 0.8 169.5 208.7 9.8 7.4 0.0 30.0 32.0 1.0 
71.93 21.92 2013.7 16.4 0.8 170.7 210.2 8.1 6.0 108.9 30.0 30.0 3.0 
72.42 22.08 2197.6 18.1 0.8 172.0 211.7 8.8 6.6 120.9 30.0 30.0 3.0 
72.92 22.22 1952.0 15.6 0.8 173.2 213.1 7.8 5.8 104.4 30.0 30.0 3.0 
73.41 22.38 2589.8 35.5 1.4 174.4 214.6 10.4 7.7 146.7 30.0 32.0 3.0 
73.90 22.53 7862.5 45.7 0.6 175.7 216.1 19.7 14.5 0.0 52.3 38.0 1.0 
74.39 22.67 2816.5 58.4 2.1 177.0 217.5 11.3 8.3 161.5 30.0 32.0 3.0 
74.88 22.B3 1935.9 9.4 0.5 178.3 219.0 6.5 4.7 0.0 30.0 30.0 1.0 
75.38 22.97 1650.2 5.B 0.4 179.6 220.5 6.6 4.B 83.3 30.0 30.0 1.5 
75.87 23.12 1497.5 4.7 0.3 180.8 222.0 6.0 4.4 73.0 30.0 30.0 1.5 
76.36 23.28 1469.4 2.6 0.2 182.0 223.4 5.9 4.3 70.9 30.0 30.0 1.5 
76.85 23.42 1527.7 5.8 0.4 183.3 224.9 6.1 4.4 74.6 30.0 30.0 1.5 
77.34 23.58 1640.7 11.9 0.7 184.5 226.4 6.6 4.7 82.0 30.0 30.0 1.5 
77.84 23.72 1786.0 16.8 0.9 185.7 227.8 7.1 5.1 91.5 30.0 30.0 1.5 
78.33 23.88 2893.5 20.5 0.7 187.0 229.3 9.6 6.9 0.0 30.0 32.0 1.0 
78.82 24.03 3715.1 51.7 1.4 188.3 230.8 12.4 8.8 0.0 30.0 32.0 1.0 
79.31 24.17 2233.6 8.3 0.4 189.6 232.3 7.4 5.3 0.0 30.0 30.0 1.0 
79.81 24.33 2144.5 6.4 0.3 190.9 233.7 7.1 5.1 0.0 30.0 30.0 1.0 
BO.30 24.47 2291.1 13.1 0.6 192.2 235.2 7.6 5.4 0.0 30.0 30.0 1.0 
BO.79 24.62 10564.5 55.5 0.5 193.6 236.7 21.1 14.9 0.0 59.4 40.0 1.0 
81.28 24.78 25586.5 94.0 0.4 195.1 238.1 42.6 29.9 0.0 84.6 44.0 1.0 
81.77 24.92 29288.1 115.0 0.4 196.6 239.6 48.8 34.1 0.0 88.4 44.0 1.0 
82.27 25.08 29371.7 73.1 0.2 198.1 241.1 49.0 34.0 0.0 88.4 44.0 1.0 
82.76 25.22 9005.8 157.2 1.7 199.5 242.6 30.0 20.8 0.0 54.4 38.0 1.0 
83.25 25.38 2528.1 46.7 1.8 200.8 244.0 10.1 7.0 138.9 30.0 30.0 3.0 
83.74 25.53 2532.2 14.6 0.6 202.1 245.5 8.4 5.8 0.0 30.0 30.0 1.0 
84.23 25.67 2869.7 57.1 2.0 203.3 247.0 11.5 7.9 161.3 30.0 30.0 3.0 
84.73 25.83 3171.2 80.3 2.5 204.6 248.4 12.7 8.7 181.2 30.0 32.0 3.0 
85.22 25.97 3062.9 67.1 2.2 205.8 249.9 12.3 8.4 173.8 30.0 32.0 3.0 
85.71 26.12 13280.8 79.3 0.6 207.1 251.4 26.6 18.1 0.0 65.0 40.0 1.0 
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86.20 26.28 23812.9 56.8 0.2 208.6 252.9 39.7 26.9 0.0 81.6 42.0 1.0 
86.70 26.42 27429.5 80.9 0.3 210.2 254.3 45.7 30.9 0.0 85.6 44.0 1.0 
87.19 26.58 35862.6 103.8 0.3 211. 7 255.8 59.8 40.2 0.0 93.1 44.0 1.0 
87.68 26.72 37850.8 68.0 0.2 213.2 257.3 63.1 42.3 0.0 94.6 44.0 1.0 
88.17 26.88 36254.9 99.4 0.3 214.7 258.7 60.4 40.4 0.0 93.2 44.0 1.0 
88.66 27.03 47861.8 119.3 0.2 216.3 260.2 79.8 53.1 0.0 95.0 46.0 1.0 
89.16 27.17 44567.4 205.8 0.5 217.8 261. 7 74.3 49.3 0.0 95.0 46.0 1.0 
89.65 27.33 34257.9 160.8 0.5 219.3 263.2 57.1 37.7 0.0 91.3 44.0 1.0 
90.14 27.47 14287.2 322.9 2~3 220.7 264.6 47.6 31.4 0.0 66.2 40.0 1.0 
90.63 27.62 10661.5 421.3 4.0 222.0 266.1 53.3 35.0 678.2 0.0 0.0 6.0 
91.12 27.78 3805.2 122.2 3.2 223.2 267.6 19.0 12.5 221.0 C.O 0.0 3.0 
91.62 27.92 2593.8 39.7 1.5 224.5 269.0 10.4 6.8 140.0 30.0 30.0 3.0 
92.11 28.08 2695.7 39.0 1.4 225.7 270.5 10.8 7.0 146.6 30.0 30.0 3.0 
92.60 28.22 3065.7 44.6 1.5 226.9 272.0 12.3 8.0 171.1 30.0 30.0 3.0 
93.09 28.38 3208.9 47.6 1.5 228.1 273.5 12.8 8.3 180.5 30.0 30.0 3.0 
93.58 28.53 3157.8 37.6 1.2 229.4 274.9 10.5 6.8 0.0 30.0 30.0 1.0 
94.08 28.67 3182.4 54.4 1.7 230.7 276.4 12.7 8.2 178.4 30.0 30.0 3.0 
94.57 28.83 3040.5 48.0 1.6 231.9 277.9 12.2 7.8 168.7 30.0 30.0 3.0 
95.06 28.97 2541.7 32.9 1.3 233.1 279.3 10.2 6.5 135.3 30.0 30.0 3.0 
95.55 29.12 14356.4 57.6 0.4 234.5 280.8 28.7 18.4 0.0 65.4 40.0 1.0 
96.05 29.28 24214.9 33.2 0.1 236.0 282.3 40.4 25.7 0.0 80.3 42.0 1.0 
96.54 29.42 19851.8 87.6 0.4 237.5 283.8 39.7 25.2 0.0 74.5 42.0 1.0 
97.03 29.58 24516.1 104.2 0.4 238.9 285.2 40.9 25.9 0.0 80.5 42.0 1.0 
97.52 29.72 25333.2 37.9 0.1 240.5 286.7 42.2 26.6 0.0 81.3 42.0 1.0 
98.01 29.88 23647.4 34.2 0.1 242.0 288.2 39.4 24.8 0.0 79.3 42.0 1.0 
98.51 30.03 19836.6 42.4 0.2 243.5 289.6 39.7 24.9 0.0 74.2 42.0 1.0 
99.00 30.17 21751.1 76.7 0.4 245.0 291.1 43.5 27.2 0.0 76.7 42.0 1.0 
99.49 30.33 28889.8 176.0 0.6 246.4 292.6 57.8 36.0 0.0 84.8 42.0 1.0 
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~ater Table (m): 0.50 (ft): 1.6 
Averaging Increment (m) : 0.15 
Su Nkt used: 15.00 
Phi Method : Robertson and Campanella, 1983 
Dr Method : Jamiolkowski - All Sands 
Used Unit ~eights Assigned to Soil Zones 

------------------------------------------------------------------------------------------------------------ ____ A_e. 

Oepth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (Nl)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (X) (kPa) (!cPa) (blows/ft) (!cPa) (X) (deg.) (rati 0) 

-----------------------------------------------------------------------------------------------------_._._----------
0.25 0.08 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 1.0 
0.74 0.23 0.0 0.0 0.0 4.4 0.0 0.0 0.0 0.0 0.0 0.0 1.0 
1.23 0.38 0.0 0.0 0.0 7.3 0.0 0.0 0.0 0.0 0.0 0.0 1.0 
1. 72 0.52 920.5 14.3 1.5 9.9 0.2 4.6 9.2 60.7 0.0 0.0 10.0 
2.21 0.68 11065.0 46.8 0.4 11.2 1.7 22.1 44.3 0.0 95.0 50.0 1.0 
2.71 0.82 9283.3 226.5 2.4 12.6 3.2 30.9 61.9 0.0 94.8 50.0 1.0 
3.20 0.97 3839.7 128.8 3.4 13.9 4.7 19.2 38.4 254.7 0.0 0.0 10.0 
3.61 1. 10 1861.1 56.8 3.1 14.9 5.9 9.3 18.6 122.7 0.0 0.0 10.0 
4.02 1.22 1448.4 32.9 2.3 15.9 7.1 7.2 14.5 95.0 0.0 0.0 10.0 
4.51 1.38 1423.7 32.6 2.3 17.1 8.6 7.1 14.2 93.2 0.0 0.0 10.0 
5.00 1.53 5623.7 112.2 2.0 18.4 10.1 18.7 37.5 0.0 75.0 46.0 1.0 
5.50 1.67 8611.5 157.6 1.8 19.7 11.5 28.7 57.4 0.0 86.3 4B.O 1.0 
5.99 1.83 6836.1 142.5 2.1 21.0 13.0 22.8 45.6 0.0 78.7 4B.O 1.0 
6.56 2.00 1541.6 64.9 4.2 22.4 14.7 15.4 30.8 100.3 0.0 0.0 10.0 
7.14 2.17 2295.0 56.2 2.4 23.8 16.4 9.2 18.4 150.3 45.6 42.0 10.0 
7.63 2.33 1481.5 30.B 2.1 25.0 17.9 7.4 14.5 95.9 0.0 0.0 6.0 
8.12 2.47 1569.3 27.5 1.8 26.3 19.4 6.3 12.0 101.6 33.3 40.0 6.0 
8.61 2.62 2643.7 19.2 0.7 27.5 20.8 8.8 16.4 0.0 47.6 42.0 1.0 
9.10 2.78 2233.5 11.0 0.5 28.8 22.3 7.4 13.6 0.0 42.1 40.0 1.0 
9.60 2.92 644.7 11.3 1.8 30.1 23.8 3.2 5.7 39.4 0.0 0.0 6.0 

10.09 3.08 685.7 20.5 3.0 31.3 25.3 6.9 12.0 41.9 0.0 0.0 6.0 
10.5B 3.22 1073.3 33.4 3.1 32.5 26.7 7.2 12.3 67.6 0.0 0.0 6.0 
11.07 3.38 1027.9 39.7 3.9 33.7 28.2 10.3 17.3 64.4 0.0 0.0 6.0 
11.56 3.53 1121.9 40.0 3.6 34.8 29.7 11.2 18.6 70.5 0.0 0.0 6.0 
12.06 3.67 10B5.7 44.4 4.1 36.0 31.1 10.9 17.7 67.9 0.0 0.0 6.0 
12.55 3.83 1124.2 43.7 3.9 37.1 32.6 11.2 18.1 70.3 0.0 0.0 6.0 
13.04 3.98 1777.9 53.7 3.0 38.3 34.1 8.9 14.1 113.7 0.0 0.0 6.0 
13.53 4.12 2563.3 54.2 2.1 39.6 35.6 10.3 16.0 165.9 41.5 40.0 10.0 
14.03 4.27 1900.5 6B.4 3.6 40.8 37.0 12.7 19.4 121.5 0.0 0.0 6.0 
14.52 4.43 3259.0 81.7 2.5 42.0 38.5 13.0 19.7 211.9 47.6 40.0 10.0 
15.01 4.57 3644.6 83.6 2.3 43.2 40.0 14.6 21.7 237.4 50.4 42.0 10.0 
15.50 4.73 4425.6 90.7 2.0 44.5 41.4 17.7 26.0 289.3 55.5 42.0 10.0 
15.99 4.88 1311.2 40.7 3.1 45.7 42.9 8.7 12.7 81.5 C.O 0.0 6.0 
16.49 5.02 2372.0 43.4 1.8 46.9 44.4 9.5 13.6 152.0 36.9 3B.0 6.0 
16.98 5.18 1949.2 48.4 2.5 48.2 45.9 9.7 13.7 123.7 0.0 0.0 6.0 
17.47 5.32 1665.4 53.9 3.2 49.4 47.3 8.3 11.6 104.6 0.0 0.0 6.0 
17.96 5.48 4872.5 53.6 1.1 50.7 48.8 16.2 22.3 0.0 56.4 42.0 1.0 
18.45 5.62 4496.6 57.6 1.3 52.0 50.3 15.0 20.4 0.0 53.7 42.0 1.0 
18.95 5.77 1802.7 40.8 2.3 53.2 51.7 9.0 12.1 113.2 0.0 0.0 6.0 
19.44 5.93 755.8 15.2 2.0 54.5 53.2 3.8 5.0 43.2 0.0 0.0 3.0 
19.93 6.07 710.0 12.6 1.8 55.7 54.7 3.5 4.7 40.0 0.0 0.0 3.0 
20.42 6.23 1855.4 38.5 2.1 56.9 56.2 7.4 9.6 116.2 30.0 36.0 6.0 
20.92 6.38 1504.6 36.4 2.4 58.1 57.6 7.5 9.7 92.6 0.0 0.0 6.0 
21.41 6.52 1223.9 32.2 2.6 59.4 59.1 6.1 7.8 73.7 0.0 0.0 6.0 
21.90 6.68 1202.1 28.4 2.4 60.6 60.6 6.0 7.6 72.1 0.0 0.0 6.0 
22.39 6.B2 1352.B 30.4 2.2 61.B 62.0 6.8 8.4 81.9 0.0 0.0 6.0 
22.88 6.98 1036.B 26.8 2.6 63.1 63.5 5.2 6.4 60.7 0.0 0.0 3.0 
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Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (Nl)60 Su Dr Phi OCR 
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-------------------------------------------------------------.-------.---------------------.------------------------
23.38 7.12 993.3 26.5 2.7 64.3 65.0 5.0 6.1 57.6 0.0 0.0 3.0 
23.87 7.27 1134.5 28.8 2.5 65.5 66.5 5.7 6.9 66.8 0.0 0.0 6.0 
24.36 7.43 1216.3 34.7 2.9 66.7 67.9 6.1 7.3 n.l 0.0 0.0 6.0 
24.85 7.57 4299.7 39.4 0.9 68.0 69.4 14.3 17.0 0.0 48.6 40.0 1.0 
25.34 7.73 1851.7 50.9 2.8 69.3 70.9 9.3 10.9 114.1 0.0 0.0 6.0 
25.84 7.88 859.4 8.5 1.0 70.5 72.3 4.3 5.0 47.8 0.0 0.0 3.0 
26.33 8.02 766.7 6.7 0.9 71.7 73.8 3.8 4.4 41.4 0.0 0.0 3.0 
26.82 8.18 689.1 7.2 1.0 73.0 75.3 3.4 3.9 36.1 0.0 0.0 1.5 
27.31 8.32 716.3 12.6 1.8 74.2 76.8 3.6 4.1 37.7 0.0 0.0 3.0 
27.80 8.48 681.1 15.7 2.3 75.4 78.2 4.5 5.1 35.2 0.0 0.0 1.5 
28.30 8.62 622.6 7.8 1.3 76.6 79.7 3.1 3.5 31.1 0.0 0.0 1.5 
28.79 8.n 711.1 9.0 1.3 n.9 81.2 3.6 3.9 36.8 0.0 0.0 1.5 
29.28 8.93 2795.7 35.5 1.3 79.1 82.6 11.2 12.3 175.6 34.1 36.0 6.0 
29.n 9.07 10445.0 122.7 1.2 80.4 84.1 26.1 28.5 0.0 71.6 44.0 1.0 
30.27 9.23 11244.7 131.3 1.2 81.8 85.6 28.1 30.4 0.0 73.5 44.0 1.0 
30.76 9.38 10717.1 121.8 1.1 83.2 87.1 26.8 28.8 0.0 71.9 44.0 1.0 
31.17 9.50 9308.1 102.8 1.1 84.3 88.3 23.3 24.8 0.0 67.7 42.0 1.0 
31.58 9.62 5508.3 103.4 1.9 85.4 89.5 18.4 19.4 0.0 52.4 40.0 1.0 
32.07 9.n 1506.8 46.4 3.1 86.7 91.0 7.5 7.9 88.6 0.0 0.0 6.0 
32.56 9.93 938.2 13.6 1.4 87.9 92.5 4.7 4.9 50.5 0.0 0.0 3.0 
33.05 10.07 873.9 11.7 1.3 89.1 93.9 4.4 4.5 46.1 0.0 0.0 3.0 
33.55 10.23 916.4 9.8 1.1 90.4 95.4 4.6 4.7 48.7 0.0 0.0 3.0 
34.04 10.38 804.7 9.4 1.2 91.6 96.9 4.0 4.1 41.1 0.0 0.0 1.5 
34.53 10.52 802.0 8.3 1.0 92.8 98.3 4.0 4.1 40.7 0.0 0.0 1.5 
35.02 10.68 930.5 19.3 2.1 94.1 99.8 4.7 4.7 49.1 0.0 0.0 3.0 
35.51 10.82 809.0 15.8 1.9 95.3 101.3 4.0 4.1 40.8 0.0 0.0 1.5 
36.01 10.98 748.3 10.5 1.4 96.5 102.8 3.7 3.7 36.6 0.0 0.0 1.5 
36.50 11.12 1641.4 18.4 1.1 97.7 104.2 6.6 6.5 96.0 30.0 32.0 3.0 
36.99 11.27 1306.9 20.5 1.6 99.0 105.7 5.2 5.1 73.5 30.0 30.0 3.0 
37.48 11.43 976.3 12.2 1.3 100.2 107.2 4.9 4.8 51.3 0.0 0.0 3.0 
37.98 11.57 929.8 11.3 1.2 101.4 108.6 4.6 4.5 48.0 0.0 0.0 1.5 
38.47 11.73 1002.7 12.3 1.2 102.7 110.1 5.0 4.8 52.7 0.0 0.0 3.0 
38.96 11.88 1071.8 12.9 1.2 103.9 111.6 5.4 5.1 57.1 0.0 0.0 3.0 
39.45 12.02 993.0 11.8 1.2 105.1 113.1 5.0 4.7 51.7 0.0 0.0 1.5 
39.94 12.18 984.7 11.8 1.2 106.3 114.5 4.9 4.7 50.9 0.0 0.0 1.5 
40.44 12.32 1206.1 16.0 1.3 107.6 116.0 4.8 4.6 65.5 30.0 30.0 3.0 
40.93 12.48 1157.4 16.1 1.4 108.8 117.5 5.8 5.4 62.1 0.0 0.0 3.0 
41.42 12.62 1006.0 11.5 1.1 110.0 118.9 5.0 4.7 51.8 0.0 0.0 1.5 
41.91 12.n 956.8 10.5 1.1 111.3 120.4 4.8 4.4 48.3 0.0 0.0 1.5 
42.40 12.93 8n.5 10.2 1.2 112.5 121.9 4.4 4.0 42.9 0.0 0.0 1.5 
42.90 13.07 883.4 9.3 1.1 113.7 123.4 4.4 4.1 43.1 0.0 0.0 1.5 
43.39 13.23 833.4 9.3 1.1 114.9 124.8 4.2 3.8 39.6 0.0 0.0 1.5 
43.88 13.38 1041.8 10.1 1.0 116.2 126.3 4.2 3.8 53.3 30.0 30.0 1.5 
44.37 13.52 1031.7 12.7 1.2 117.4 127.8 5.2 4.7 52.4 0.0 0.0 1.5 
44.86 13.68 1015.3 11.5 1.1 118.6 129.2 5.1 4.6 51.2 0.0 0.0 1.5 
45.36 13.82 993.6 12.2 1.2 119.9 130.7 5.0 4.4 49.5 0.0 0.0 1.5 
45.85 13.98 968.2 10.7 1.1 121.1 132.2 4.8 4.3 47.7 0.0 0.0 1.5 
46.34 14.12 926.1 10.8 1.2 122.3 133.7 4.6 4.1 44.7 0.0 0.0 1.5 
46.83 14.27 914.7 13.9 1.5 123.5 135.1 4.6 4.0 43.7 0.0 0.0 1.5 
47.33 14.43 2111.3 33.5 1.6 124.8 136.6 8.4 7.4 123.3 30.0 32.0 3.0 
47.82 14.57 1601.2 44.6 2.8 126.0 138.1 8.0 7.0 89.1 0.0 0.0 3.0 
48.31 14.73 1595.7 27.8 1.7 127.2 139.5 6.4 5.5 88.6 30.0 30.0 3.0 
48.80 14.88 1368.5 23.1 1.7 128.5 141.0 6.8 5.9 73.3 0.0 0.0 3.0 
49.29 15.02 1356.1 19.4 1.4 129.7 142.5 5.4 4.7 n.3 30.0 30.0 3.0 
49.79 15.18 1203.0 15.9 1.3 130.9 144.0 4.8 4.1 61.9 30.0 30.0 1.5 
50.28 15.32 1262.4 17.6 1.4 132.1 145.4 5.0 4.3 65.7 30.0 30.0 1.5 
50.n 15.48 1327.6 21.0 1.6 133.4 146.9 5.3 4.5 69.8 30.0 30.0 3.0 
51.26 15.62 1170.4 13.8 1.2 134.6 148.4 4.7 3.9 59.2 30.0 30.0 1.5 
51.75 15.n 1131.0 11.9 1.1 135.8 149.8 4.5 3.8 56.4 30.0 30.0 1.5 
52.25 15.93 1019.7 13.1 1.3 137.1 151.3 5.1 4.3 48.8 0.0 0.0 1.5 
52.74 16.08 1721.0 22.8 1.3 138.3 152.8 6.9 5.7 95.3 30.0 30.0 3.0 
53.23 16.22 1084.8 15.7 1.4 139.5 154.3 5.4 4.5 52.7 C.O 0.0 1.5 
53.72 16.38 1002.3 13.7 1.4 140.7 155.7 5.0 4.1 47.1 0.0 0.0 1.5 
54.22 16.53 1018.4 13.7 1.3 142.0 157.2 5.1 4.2 47.9 0.0 0.0 1.5 
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Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (Nl)60 Su Dr Phi OCR 
(ft) (m) (!cPa) (!cPa) (~) ( !cPa) (!cPa) (blows/ft) (!cPa) on (deg.) (ratio) 

----------------------------------------------------------------------------------------_.-._-----------------------
54.71 16.67 981.0 11.5 1.2 143.2 158.7 4.9 4.0 45.3 0.0 0.0 1.5 
55.20 16.83 1086.0 11.7 1.1 144.4 160.1 4.3 3.5 52.1 30.0 30.0 1.5 
55.69 16.97 1108.2 10.9 1.0 145.7 161.6 4.4 3_6 53.4 30.0 30.0 1.5 
56.18 17.12 1030.4 11.8 1.1 146.9 163.1 5.2 4.2 48.0 0.0 0.0 1.5 
56.68 17.28 1077.0 12.1 1.1 148.1 164.6 4.3 3.5 51.0 30.0 30.0 1.5 
57.17 17.42 1076.2 11.6 1.1 149.3 166.0 4.3 3.4 50.7 30.0 30.0 1.5 
57.66 17.58 1185.0 14.0 1.2 150.6 167.5 4.7 3.8 57.8 30.0 30.0 1.5 
58.15 17.n 1436.1 17.4 1.2 151.8 169.0 5.7 4.6 74.4 30.0 30.0 1.5 
58.64 17.88 1584.6 14.8 ,0.9 153.0 170.4 6.3 5.0 84.1 30.0 30.0 3.0 
59.14 18.03 1284.9 16.9 1.3 154.3 171.9 5.1 4.0 63.9 30.0 30.0 1.5 
59.63 18.17 988.6 15.2 1.5 155.5 173.4 4.9 3.9 44_0 0.0 0.0 1.5 
60.12 18.33 1150.8 17.4 1.5 156.7 174.9 5.8 4.5 54.6 0.0 0.0 1.5 
60.61 18.47 1571.4 30.9 2.0 157.9 176.3 7.9 6.1 82.5 0.0 0.0 3.0 
61.10 18.62 2273.0 44.8 2.0 159.2 177.8 9.1 7.1 129.1 30.0 30.0 3.0 
61.60 18.78 7757.7 62.2 0.8 160.5 179.3 19.4 15.0 0.0 53.2 38.0 1.0 
62.09 18.92 4230.7 104.1 2.5 161.8 180.7 16.9 13.0 259.2 35.7 34.0 6.0 
62.58 19.08 14873.0 92.2 0.6 163.1 182.2 29.7 22.8 0.0 71.6 42.0 1.0 
63.07 19.22 23671.4 128.9 0.5 164.6 183.7 47.3 36.1 0.0 84.8 44.0 1.0 
63.57 19.38 28674.0 140.0 0.5 166.1 185.2 47.8 36.3 0.0 90.2 44.0 1.0 
64.06 19.53 19400.7 176.1 0.9 167.6 186.6 38.8 29.3 0_0 78.9 42.0 1.0 
64.55 19.67 4685.3 134.9 2.9 168.9 188.1 18.7 14.1 288.6 38.0 36.0 6.0 
65.04 19.83 6662.6 115.6 1.7 170.2 189.6 22.2 16.7 0.0 48.0 38.0 1.0 
65.53 19.97 20089.5 89.1 0.4 171.5 191.0 40.2 30.0 0.0 79.5 42.0 1.0 
66.03 20.12 20534.0 103.9 0.5 173.0 192.5 41.1 30.6 0.0 80.0 42.0 1.0 
66.52 20.28 15710.8 91.3 0.6 174.4 194.0 31.4 23.3 0.0 n.2 42.0 1.0 
67.01 20.42 12073.0 81.8 0.7 175.9 195.5 24.1 17.8 0.0 64.6 40.0 1.0 
67.50 20.58 9197.8 58.2 0.6 177.3 196.9 23.0 16.9 0.0 56.7 38.0 1.0 
67.99 20.72 3528.6 76.0 2.2 178.6 198.4 14.1 10.3 210.1 30.0 32.0 6.0 
68.49 20.88 2836.1 66.8 2.4 179.8 199.9 11.3 8.3 163.8 30.0 32.0 3.0 
68.98 21.03 2890.7 65.2 2.3 181.1 201.4 11.6 8.4 167.2 30.0 32.0 3.0 
69.47 21.17 2965.4 50.9 1.7 182.3 202.8 11.9 8.6 In.O 30.0 32.0 3.0 
69.96 21.33 4198.8 78.6 1.9 183.6 204.3 14.0 10.1 0.0 33.7 34.0 1.0 
70.46 21.47 3100.8 84.3 2.7 184.8 205.8 12.4 8.9 180.7 30.0 32.0 3.0 
70.95 21.62 11321.7 78.8 0.7 186.2 207.2 22.6 16.2 0.0 61.9 40.0 1.0 
71.44 21.78 13947.8 92.1 0.7 187.6 208.7 27.9 19.9 0.0 67.8 40.0 1.0 
71.93 21.92 8351.6 74.6 0.9 189.0 210.2 20.9 14.9 0.0 53.0 38.0 1.0 
72.42 22.08 2931.3 65.1 2.2 190.3 211.7 11.7 8.3 168.6 30.0 32.0 3.0 
72.92 22.22 10379.1 67.4 0.6 191.7 213.1 25.9 18.3 0.0 59.0 40.0 1.0 
73.41 22.38 4874.7 118.5 2.4 193.0 214.6 19.5 13.7 297.8 37.3 34.0 6.0 
73.90 22.53 2217.1 67.6 3.0 194.2 216.1 11.1 7.8 120.5 0.0 0.0 3.0 
74.39 22.67 3641.9 71.2 2.0 195.4 217.5 14.6 10.2 215.3 30.0 32.0 6.0 
74.88 22.83 1865.0 50.8 2.7 196.6 219.0 9.3 6.5 96.6 0.0 0.0 1.5 
75.38 22.97 3012.5 112.1 3.7 197.9 220.5 15.1 10.5 172.9 0.0 0.0 3.0 
75.87 23.12 5209.1 191.9 3.7 199.1 222.0 26.0 18.1 319.2 0.0 0.0 6.0 
76.36 23.28 4828.9 127.5 2.6 200.3 223.4 19.3 13.4 293.7 36.5 34.0 6.0 
76.85 23.42 3700.5 81.5 2.2 201.6 224.9 14.8 10.2 218.3 30.0 32.0 6.0 
77.34 23.58 1610.5 36.5 2.3 202.8 226.4 8.1 5.5 78.8 0.0 0.0 1.5 
77.84 23.72 1720.6 40.4 2.4 204.0 227.8 8.6 5.9 85.9 0.0 0.0 1.5 
78.33 23.88 5476.9 188.5 3.4 205.2 229.3 27.4 18.7 336.2 0.0 0.0 6.0 
78.82 24.03 3279.6 136.9 4.2 206.5 230.8 21.9 14.9 189.5 0.0 0.0 3.0 
79.31 24.17 1403.9 31.8 2.3 207.7 232.3 7.0 4.8 64.3 0.0 0.0 1.5 
79.81 24.33 1389.6 23.7 1.7 208.9 233.7 6.9 4.7 63.1 0.0 0.0 1.5 
80.30 24.47 1604.7 24.7 1.5 210.2 235.2 6.4 4.3 77.3 30.0 30.0 1.5 
80.79 24.62 1908.9 49.1 2.6 211.4 236.7 9.5 6.4 97.4 0.0 0.0 1.5 
81.28 24.78 2019.7 43.8 2.2 212.6 238.1 8.1 5.4 104.6 30.0 30.0 1.5 
81.77 24.92 ln7.9 37.0 2.1 213.8 239.6 8.6 5.8 85.0 0.0 0.0 1.5 
82.27 25.08 1527.2 36.9 2.4 215.1 241.1 7.6 5.1 71.4 0.0 0.0 1.5 
82.76 25.22 1692.2 40.1 2.4 216.3 242.6 8.5 5.6 82.2 0.0 0.0 1.5 
83.25 25.38 1847.2 43.3 2.3 217.5 244.0 9.2 6.1 92.4 0.0 0.0 1.5 
83.74 25.53 2152.9 52.4 2.4 218.8 245.5 8.6 5.7 112.6 30.0 30.0 3.0 
84.23 25.67 2674.0 69.6 2.6 220.0 247.0 10.7 7.1 147.1 30.0 30.0 3.0 
84.73 25.83 2371.3 62.4 2.6 221.2 248.4 11.9 7.8 126.8 0.0 0.0 3.0 
85.22 25.97 6462.0 66.8 1.0 222.5 249.9 16.2 10.6 0.0 43.3 36.0 1.0 
85.71 26.12 7631.6 89.5 1.2 223.9 251.4 19.1 12.5 0.0 48.0 36.0 1.0 

PLATE E-168 



ConeTec Inc. - CPT Interpretation Page: 4 
Run No: 00-0518-1635-4278 
CPT File: 300SC278.COR 

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

Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 eNl )60 Su Dr Phi OCR 
(ft) (m) (!cPa) (!cPa) on (!cPa) (!cPa) (blows/ft) (!cPa) (X) (deg.) (ratio) 

------------------------------------------------------------------------------.----------------------------.--------
86.20 26.28 4158.6 133.1 3.2 225.2 252.9 20.8 13.6 245.4 0.0 0.0 6.0 
86.70 26.42 4349.9 125.6 2.9 226.4 254.3 17.4 11.3 257.9 31.7 32.0 6.0 
87.19 26.58 6206.9 124.2 2.0 227.7 255.8 20.7 13.4 0.0 41.8 34.0 1.0 
87.68 26.72 10221.1 91.3 0.9 229.0 257.3 25.6 16.5 0.0 56.0 38.0 1.0 
88.17 26.88 3234.5 70.6 2.2 230.3 258.7 12.9 8.3 183.0 30.0 30.0 3.0 
88.66 27.03 2003.8 35.9 1.8 231.6 260.2 8.0 5.2 100.8 30.0 30.0 1.5 
89.16 27.17 2054.8 33.6 1.6 232.8 261.7 8.2 5.3 104.0 30.0 30.0 1.5 
89.65 27.33 1955.9 33.8 1.7 234.0 263.2 7.8 5.0 97.3 30.0 30.0 1.5 
90.14 27.47 1872.6 39.4 2.1 235.2 264.6 7.5 4.8 91.5 30.0 30.0 1.5 
90.63 27.62 2539.8 80.2 3.2 236.5 266.1 12.7 8.1 135.8 0.0 0.0 3.0 
91.12 27.78 5428.4 155.8 2.9 237.7 267.6 21.7 13.8 328.2 37.4 34.0 6.0 
91.62 27.92 6687.4 124.0 1.9 239.0 269.0 22.3 14.1 0.0 43.3 36.0 1.0 
92.11 28.08 5805.5 173.6 3.0 240.2 270.5 23.2 14.7 353.0 39.1 34.0 6.0 
92.60 28.22 5357.7 106.1 2.0 241.5 272.0 17.9 11.2 0.0 36.8 34.0 1.0 
93.09 28.38 5910.7 111.0 1.9 242.8 273.5 19.7 12.4 0.0 39.5 34.0 1.0 
93.58 28.53 10334.4 190.3 1.8 244.1 274.9 34.4 21.6 0.0 55.4 38.0 1.0 
94.08 28.67 9769.9 278.5 2.9 245.4 276.4 39.1 24.4 616.5 53.7 38.0 6.0 
94.57 28.83 3690.7 112.8 3.1 246.6 277.9 18.5 11.5 211.1 0.0 0.0 3.0 
95.06 28.97 3208.4 122.6 3.8 247.8 279.3 16.0 10.0 178.8 0.0 0.0 3.0 
95.55 29.12 17302.2 159.6 0.9 249.2 280.8 34.6 21.5 0.0 69.9 40.0 1.0 
96.05 29.28 9286.0 198.2 2.1 250.6 282.3 31.0 19.1 0.0 52.0 38.0 1.0 
96.54 29.42 3066.3 68.0 2.2 251.8 283.8 12.3 7.6 168.7 30.0 30.0 3.0 
97.03 29.58 5532.0 113.5 2.1 253.1 285.2 18.4 11.3 0.0 37.0 34.0 1.0 
97.52 29.72 3961.6 100.7 2.5 254.4 286.7 15.8 9.7 228.0 30.0 32.0 3.0 
98.01 29.88 7283.5 121.8 1.7 255.6 288.2 24.3 14.9 0.0 44.7 36.0 1.0 
98.51 30.03 32616.4 167.4 0.5 257.0 289.6 54.4 33.2 0.0 87.6 44.0 1.0 
99.00 30.17 42065.7 257.9 0.6 258.6 291.1 70.1 42.7 0.0 94.8 44.0 1.0 
99.49 30.33 44641.6 266.1 0.6 260.1 292.6 74.4 45.2 0.0 95.0 44.0 1.0 
99.98 30.47 29005.9 344.0 1.2 261.6 294.1 58.0 35.1 0.0 84.0 42.0 1.0 

100.47 30.62 5822.5 209.8 3.6 262.9 295.5 29.1 17.6 350.9 0.0 0.0 6.0 
100.97 30.78 4144.3 57.1 1.4 264.2 297.0 13.8 8.3 0.0 30.0 32.0 1.0 
101.46 30.92 3787.4 45.9 1.2 265.5 298.5 12.6 7.6 0.0 30.0 30.0 1.0 
101.95 31.08 3135.3 31.2 1.0 266.8 299.9 10.5 6.3 0.0 30.0 30.0 1.0 
102.44 31.22 3538.0 37.0 1.0 268.1 301.4 11.8 7.0 0.0 30.0 30.0 1.0 
102.94 31.38 3945.0 124.7 3.2 269.4 302.9 19.7 11.8 224.9 0.0 0.0 3.0 
103.43 31.53 17822.0 185.4 1.0 270.7 304.4 35.6 21.2 0.0 69.6 40.0 1.0 
103.92 31.67 24891.5 111.2 0.4 272.2 305.8 41.5 24.6 0.0 79.1 42.0 1.0 
104.41 31.83 22417.0 113.2 0.5 273.7 307.3 44.8 26.5 0.0 76.0 42.0 1.0 
104.90 31.97 18844.3 147.7 0.8 275.1 308.8 37.7 22.2 0.0 70.9 40.0 1.0 
105.40 32.12 15636.0 170.3 1.1 276.6 310.2 39.1 23.0 0.0 65.5 40.0 1.0 
105.89 32.28 15332.8 212.3 1.4 277.9 311.7 38.3 22.5 0.0 64.9 40.0 1.0 
106.38 32.42 20373.2 146.8 0.7 279.4 313.2 40.7 23.9 0.0 73.0 40.0 1.0 
106.87 32.58 19936.2 145.9 0.7 280.8 314.7 39.9 23.3 0.0 72.3 40.0 1.0 
107.36 32.72 23022.0 273.7 1.2 282.3 316.1 46.0 26.8 0.0 76.3 42.0 1.0 
107.86 32.88 10660.0 298.2 2.8 283.6 317.6 42.6 24.8 670.6 54.2 38.0 6.0 
108.35 33.03 2243.6 52.4 2.3 284.8 319.1 9.0 5.2 109.3 30.0 30.0 1.5 
108.84 33.17 2304.3 44.7 1.9 286.1 320.5 9.2 5.3 113.2 30.0 30.0 1.5 
109.33 33.33 3136.3 76.6 2.4 287.3 322.0 12.5 7.2 168.5 30.0 30.0 3.0 
109.82 33.47 5355.7 155.6 2.9 288.5 323.5 21.4 12.3 316.2 34.2 32.0 6.0 
110.32 33.62 9676.4 280.3 2.9 289.7 325.0 38.7 22.3 604.1 51.1 36.0 6.0 
110.81 33.78 9426.4 418.5 4.4 291.2 326.4 94.3 54.1 0.0 50.3 36.0 1.0 
111.30 33.92 13387.2 221.6 1.7 292.6 327.9 33.5 19.1 0.0 60.2 38.0 1.0 
111.79 34.08 9236.8 317.7 3.4 294.0 329.4 36.9 21.1 574.2 49.5 36.0 6.0 
112.29 34.22 11176.4 157.6 1.4 295.3 330.8 27.9 15.9 0.0 54.9 38.0 1.0 
112.78 34.38 5316.8 176.9 3.3 296.6 332.3 26.6 15.1 312.5 0.0 0.0 6.0 
113.27 34.53 7888.0 213.4 2.7 297.8 333.8 31.6 17.9 483.8 44.8 34.0 6.0 
113.76 34.67 11932.7 191.6 1.6 299.1 335.3 29.8 16.9 0.0 56.6 38.0 1. a 
114.25 34.83 5623.4 263.0 4.7 300.4 336.7 37.5 21.2 332.4 0.0 0.0 6.0 
114.75 34.97 5622.6 259.7 4.6 301.6 338.2 37.5 21.1 332.2 0.0 0.0 6.0 
115.24 35.12 9284.5 293.1 3.2 302.9 339.7 37.1 20.9 576.1 49.3 36.0 6.0 
115.73 35.28 6053.9 196.0 3.2 304.1 341.1 24.2 13.6 360.6 37.0 32.0 6.0 
116.22 35.42 6669.3 153.1 2.3 305.3 342.6 26.7 14.9 401.4 39.7 34.0 6.0 
116.71 35.58 6412.1 230.9 3.6 306.5 344.1 32.1 17.9 384.1 0.0 0.0 6.0 
117.21 35.72 6230.5 239.7 3.8 307.8 345.6 31.2 17.4 371.8 0.0 0.0 6.0 
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Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (N1)60 SU Dr Pili OCR 
(ft) (m) (kPa) (kPa) on (kPa) (kPa) (blows/ft) (!cPa) (X) (deg. ) (ratio) 

--------------------------------------------------------------------------------------------------------------------
117.70 35.88 9133.3 398.0 4.4 309.2 347.0 91.3 50.8 0.0 48.5 36.0 1.0 
118.19 36.03 18002.5 358.6 2.0 310.6 348.5 60.0 33.3 0.0 67.9 40.0 1.0 
118.68 36.17 19070.8 254.5 1.3 312.0 350.0 47.7 26.4 0.0 69.5 40.0 1.0 
119.18 36.33 11571.6 254.0 2.2 313.3 351.4 38.6 21.3 0.0 55.1 38.0 1.0 
119.67 36.47 7407.0 244.0 3.3 314.6 352.9 29.6 16.3 449.3 42.2 34.0 6.0 
120.16 36.62 5409.7 186.7 3.5 315.8 354.4 27.0 14.9 316.0 0.0 0.0 6.0 
120.65 36.78 3080.4 92.6 3.0 317.0 355.9 15.4 8.5 160.5 0.0 0.0 3.0 
121.14 36.92 5389.6 210.9 3.9 318.3 357.3 26.9 14.8 314.3 0.0 0.0 3.0 
121.64 37.08 5393.0 320.0 . 5.9 319.7 358.8 53.9 29.5 0.0 32.9 32.0 1.0 
122.21 37.25 5830.4 158.8 2.7 321.3 360.5 23.3 12.7 343.2 35.1 32.0 6.0 
122.78 37.42 3705.2 138.6 3.7 322.7 362.2 18.5 10.1 201.4 0.0 0.0 3.0 
123.28 37.58 5111.0 128.6 2.5 324.0 363.7 20.4 11.1 294.9 31.2 32.0 3.0 
123.77 37.n 4142.1 187.4 4.5 325.2 365.2 27.6 15.0 230.1 0.0 0.0 3.0 
124.26 37.88 10438.9 156.0 1.5 326.5 366.6 26.1 14.1 0.0 51.5 36.0 1.0 
124.75 38.03 4963.2 210.8 4.2 327.8 368.1 24.8 13.4 284.5 ·0.0 0.0 3.0 
125.24 38.17 7107.1 452.0 6.4 329.2 369.6 71.1 38.3 0.0 40.4 34.0 1.0 
125.74 38.33 5741.9 308.1 5.4 330.8 371.1 57.4 30.9 0.0 34.2 32.0 1.0 
126.23 38.47 7504.8 384.9 5.1 332.4 3n.5 75.0 40.3 0.0 41.8 34.0 1.0 
126.n 38.62 24291.7 313.4 1.3 333.9 374.0 60.7 32.5 0.0 75.4 40.0 1.0 
127.21 38.78 17942.9 531.5 3.0 335.3 375.5 59.8 32.0 0.0 66.7 38.0 1.0 
127.71 38.92 31279.9 303.3 1.0 336.6 376.9 62.6 33.4 0.0 82.6 42.0 1.0 
128.20 39.08 21519.4 329.0 1.5 338.1 378.4 53.8 28.6 0.0 71.8 40.0 1.0 
128.69 39.22 5461.4 306.0 5.6 339.5 379.9 54.6 29.0 0.0 32.4 32.0 1.0 
129.18 39.38 11520.4 243.5 2.1 341.0 381.4 38.4 20.4 0.0 53.8 36.0 1.0 
129.67 39.53 8468.9 267.9 3.2 342.3 382.8 33.9 17.9 516.3 44.9 34.0 6.0 
130.17 39.67 18184.8 284.4 1.6 343.6 384.3 45.5 24.0 0.0 66.7 38.0 1.0 
130.66 39.83 34107.2 247.4 0.7 345.0 385.8 68.2 35.9 0.0 84.7 42.0 1.0 
131.15 39.97 2n52.0 157.1 0.6 346.4 387.2 54.5 28.7 0.0 78.2 40.0 1.0 
131.64 40.12 11478.1 344.3 3.0 347.8 388.7 45.9 24.1 716.1 53.4 36.0 6.0 
132.13 40.28 5124.5 199.6 3.9 349.0 390.2 25.6 13.4 292.4 0.0 0.0 3.0 
132.63 40.42 3745.4 109.1 2.9 350.2 391.7 15.0 7.8 200.2 30.0 30.0 3.0 
133.12 40.58 3578.1 104.8 2.9 351.5 393.1 17.9 9.3 188.9 0.0 0.0 3.0 
133.61 40.n 5822.5 199.2 3.4 352.7 394.6 29.1 15.2 338.3 0.0 0.0 3.0 
134.10 40.88 5083.4 158.2 3.1 353.9 396.1 20.3 10.6 288.9 30.0 32.0 3.0 
134.59 41.03 2900.8 67.6 2.3 355.1 397.6 11.6 6.0 143.2 30.0 30.0 1.5 
135.09 41.17 4420.6 86.6 2.0 356.4 399.0 17.7 9.2 244.3 30.0 30.0 3.0 
135.58 41.33 4346.1 77.4 1.8 357.6 400.5 14.5 7.5 0.0 3Q.0 30.0 1.0 
136.07 41.47 6602.4 143.2 2.2 358.9 402.0 22.0 11.4 0.0 37.1 32.0 1.0 
136.56 41.62 22131.6 341.2 1.5 360.3 403.4 55.3 28.5 0.0 71.7 40.0 1.0 
137.06 41.78 9830.6 534.5 5.4 361.8 404.9 98.3 50.6 0.0 48.4 34.0 1.0 
137.55 41.92 16048.3 500.1 3.1 363.2 406.4 64.2 33.0 1018.6 62.3 38.0 6.0 
138.04 42.08 13864.0 231.3 1.7 364.5 407.9 34.7 17.8 0.0 58.1 38.0 1.0 
138.53 42.22 7569.6 307.6 4.1 365.8 409.3 37.8 19.4 453.0 0.0 0.0 6.0 
139.02 42.38 8782.4 305.4 3.5 367.0 410.8 35.1 17.9 533.6 44.9 34.0 6.0 
139.52 42.53 17206.7 406.8 2.4 368.3 412.3 57.4 29.3 0.0 64.1 38.0 1.0 
140.01 42.67 26109.3 435.9 1.7 369.6 413.7 65.3 33.2 0.0 76.0 40.0 1.0 
140.50 42.83 27529.5 500.1 1.8 371.0 415.2 68.8 35.0 0.0 77.5 40.0 1.0 
140.99 42.97 17894.8 446.4 2.5 3n.4 416.7 59.6 30.3 0.0 65.1 38.0 1.0 
141.48 43.12 6227.2 212.2 3.4 373.6 418.2 31.1 15.8 362.4 0.0 0.0 3.0 
141.98 43.28 5490.7 198.5 3.6 374.9 419.6 27.5 13.9 313.1 0.0 0.0 3.0 
142.47 43.42 6876.5 378.9 5.5 376.3 421.1 68.8 34.7 0.0 37.6 32.0 1.0 
142.96 43.58 7458.3 312.2 4.2 377.7 422.6 37.3 18.8 443.9 0.0 0.0 6.0 
143.45 43.72 14236.4 299.6 2.1 378.9 424.0 47.5 23.9 0.0 58.3 38.0 1.0 
143.95 43.88 10246.2 454.9 4.4 380.4 425.5 102.5 51.4 0.0 48.8 34.0 1.0 
144.44 44.03 10699.5 351.0 3.3 381.8 427.0 42.8 21.4 659.4 50.0 36.0 6.0 
144.93 44.17 6010.1 192.0 3.2 383.0 428.5 24.0 12.0 346.6 33.4 32.0 3.0 
145.42 44.33 4206.4 155.2 3.7 384.3 429.9 21.0 10.5 226.1 0.0 0.0 3.0 
145.91 44.47 7188.1 294.6 4.1 385.5 431.4 35.9 18.0 424.7 0.0 0.0 6.0 
146.41 44.62 9965.9 355.7 3.6 386.7 432.9 39.9 19.9 609.8 47.8 34.0 6.0 
146.90 44.78 9412.9 433.5 4.6 388.1 434.3 94.1 47.1 0.0 46.1 34.0 1.0 
147.39 44.92 13700.7 409.2 3.0 389.6 435.8 54.8 27.4 858.4 56.8 36.0 6.0 
147.88 45.08 13114.0 319.3 2.4 390.8 437.3 43.7 21.9 0.0 55.5 36.0 1.0 
148.37 45.22 3816.9 106.3 2.8 392.1 438.8 15.3 7.6 199.1 30.0 30.0 3.0 
148.87 45.38 3204.8 136.3 4.3 393.3 440.2 21.4 10.7 158.1 0.0 0.0 1.5 
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Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (N1 )60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (~) (kPa) (kPa) (blows/ft) (kPa) (~) (deg.) (ratio) 

---------------------------------------------------------------------.--.------------------------_.-------------.-.-
149.36 45.53 8824.0 515.5 5.8 394.7 441.7 88.2 44.1 0.0 44.0 34.0 1.0 
149.85 45.67 13276.6 513.8 3.9 396.2 443.2 66.4 33.2 0.0 55.7 36.0 1.0 
150.34 45.83 11123.0 342.4 3.1 397.5 444.6 44.5 22.2 685.4 50.5 36.0 6.0 
150.83 45.97 4326.6 226.1 5.2 398.7 446.1 43.3 21.6 232.1 0.0 0.0 3.0 
151.33 46.12 9285.3 276.1 3.0 399.9 447.6 37.1 18.6 562.5 45.3 34.0 6.0 
151.82 46.28 6505.0 297.1 4.6 401.1 449.1 32.5 16.3 3IT.O 0.0 0.0 3.0 
152.31 46.42 5297.6 275.0 5.2 402.6 450.5 53.0 26.5 0.0 30.0 30.0 1.0 
152.80 46.58 8974.6 303.0 3.4 404.0 452.0 35.9 17.9 541.2 44.2 34.0 6.0 
153.30 46.n 9457.0 404.2 4:3 405.4 453.5 94.6 47.3 0.0 45.6 34.0 1.0 
153.79 46.88 5827.5 221.3 3.8 406.8 454.9 29.1 14.6 331.0 0.0 0.0 3.0 
154.28 47.03 5107.9 112.5 2.2 408.0 456.4 20.4 10.2 282.9 30.0 30.0 3.0 
154.IT 47.17 3402.1 93.9 2.8 409.3 457.9 13.6 6.8 169.0 30.0 30.0 1.5 
155.26 47.33 3540.8 81.1 2.3 410.5 459.4 14.2 7.1 178.1 30.0 30.0 1.5 
155.76 47.47 3300.2 80.1 2.4 411.7 460.8 13.2 6.6 161.8 30.0 30.0 1.5 
156.25 47.62 5006.1 262.1 5.2 412.9 462.3 50.1 25.0 275.4 0.0 0.0 3.0 
156.74 47.78 12879.4 531.5 4.1 414.3 463.8 128.8 64.4 0.0 54.2 36.0 1.0 
157.23 47.92 36913.6 312.1 0.8 415.8 465.2 73.8 36.9 0.0 84.3 42.0 1.0 
157.n 48.08 21401.0 608.0 2.8 417.2 466.7 71.3 35.7 0.0 68.6 38.0 1. a 
158.22 48.22 7416.1 333.7 4.5 418.7 468.2 74.2 37.1 0.0 38.2 32.0 1.0 
158.71 48.38 4916.2 185.7 3.8 420.1 469.7 24.6 12.3 268.4 0.0 0.0 3.0 
159.20 48.53 4465.8 194.5 4.4 421.3 471.1 29.8 14.9 238.2 0.0 0.0 3.0 
159.69 48.67 8843.0 201.6 2.3 422.6 4n.6 29.5 14.7 0.0 43.1 34.0 1. a 
160.19 48.83 6070.6 237.5 3.9 423.8 474.1 30.4 15.2 344.8 0.0 0.0 3.0 
160.68 48.97 4469.8 134.9 3.0 425.1 475.5 17.9 8.9 237.9 30.0 30.0 3.0 
161.17 49.12 3696.5 129.6 3.5 426.3 477.0 18.5 9.2 186.2 0.0 0.0 1.5 
161.66 49.28 11184.8 195.6 1.7 427.6 478.5 37.3 18.6 0.0 49.7 34.0 1.0 
162.15 49.42 6324.7 139.6 2.2 428.9 480.0 21. 1 10.5 0.0 33.3 32.0 1.0 
162.65 49.58 3959.9 117.4 3.0 430.1 481.4 15.8 7.9 203.2 30.0 30.0 1.5 
163.14 49.72 6042.7 169.6 2.8 431.4 482.9 24.2 12.1 341.9 31.9 30.0 3.0 
163.63 49.88 4139.0 195.1 4.7 432.6 484.4 27.6 13.8 214.8 0.0 0.0 1.5 
164.12 50.03 15218.4 459.3 3.0 433.8 485.8 60.9 30.4 953.3 58.3 36.0 6.0 
164.61 50.17 37096.2 406.7 1.1 435.1 487.3 74.2 37.1 0.0 83.8 42.0 1. a 
165.11 50.33 39942.7 310.6 0.8 436.6 488.8 79.9 39.9 0.0 85.8 42.0 1.0 
165.60 50.47 27305.8 408.6 1.5 438.0 490.3 68.3 34.1 0.0 74.9 40.0 1.0 
166.09 50.62 15033.1 398.3 2.6 439.4 491.7 50.1 25.1 0.0 57.7 36.0 1.0 
166.58 50.78 10458.7 348.8 3.3 440.6 493.2 41.8 20.9 635.0 47.3 34.0 6.0 
167.07 50.92 9842.8 312.6 3.2 441.9 494.7 39.4 19.7 593.7 45.5 34.0 6.0 
167.57 51.08 9188.9 458.9 5.0 443.3 496.1 91.9 45.9 0.0 43.5 32.0 1.0 
168.06 51.22 14107.1 532.2 3.8 444.8 497.6 70.5 35.3 0.0 55.8 36.0 1.0 
168.55 51.38 10447.2 466.2 4.5 446.3 499.1 104.5 52.2 0.0 47.1 34.0 1.0 
169.04 51.52 8760.2 339.6 3.9 447.7 500.6 43.8 21.9 520.8 0.0 0.0 6.0 
169.53 51.67 5397.7 210.7 3.9 448.9 502.0 27.0 13.5 296.5 0.0 0.0 3.0 
170.02 51.82 4969.7 250.4 5.0 450.1 503.5 49.7 24.8 267.7 0.0 0.0 3.0 
170.52 51.97 9615.3 344.5 3.6 451.3 505.0 38.5 19.2 5IT.3 44.6 34.0 6.0 
171.01 52.12 3108.2 98.0 3.2 452.5 506.4 15.5 7.8 143.3 0.0 0.0 1.5 
171.50 52.27 2693.0 54.1 2.0 453.7 507.9 10.8 5.4 115.4 30.0 30.0 1.5 
171.99 52.42 3225.9 64.9 2.0 455.0 509.4 12.9 6.5 150.8 30.0 30.0 1.5 
172.48 52.57 3234.6 76.9 2.4 456.2 510.8 12.9 6.5 151.2 30.0 30.0 1.5 
172.98 52.72 3210.2 91.0 2.8 457.4 512.3 16.1 8.0 149.4 0.0 0.0 1.5 
173.47 52.87 3314.1 lIT.2 5.3 458.6 513.8 33.1 16.6 156.1 0.0 0.0 1.5 
173.96 53.02 11917.3 240.2 2.0 459.8 515.3 39.7 19.9 0.0 50.4 34.0 1.0 
174.45 53.17 4127.1 119.5 2.9 461.1 516.7 16.5 8.3 209.9 30.0 30.0 1.5 
174.95 53.32 3074.7 76.0 2.5 462.3 518.2 12.3 6.1 139.6 30.0 30.0 1.5 
175.44 53.47 3435.3 80.7 2.3 463.6 519.7 13.7 6.9 163.5 30.0 30.0 1.5 
175.93 53.62 3755.4 104.2 2.8 464.8 521.1 15.0 7.5 184.6 30.0 30.0 1.5 
176.42 53.77 4236.7 128.2 3.0 466.0 522.6 16.9 8.5 216.5 30.0 30.0 1.5 
176.91 53.92 4070.0 145.2 3.6 467.2 524.1 20.4 10.2 205.2 0.0 0.0 1.5 
177.41 54.07 5051. 7 170.9 3.4 468.5 525.6 25.3 12.6 270.5 0.0 0.0 3.0 
177.90 54.22 7170.2 225.9 3.2 469.7 527.0 28.7 14.3 411.6 35.6 32.0 3.0 
178.39 54.37 13227.8 339.0 2.6 471.0 528.5 44.1 22.0 0.0 53.1 36.0 1.0 
178.88 54.52 16325.6 357.6 2.2 472.3 530.0 54.4 27.2 0.0 59.1 36.0 1.0 
179.37 54.67 5290.0 187.5 3.5 473.5 531.4 26.4 13.2 285.7 0.0 0.0 3.0 
179.87 54.82 3986.7 169.5 4.3 474.8 532.9 26.6 13.3 198.6 0.0 0.0 1.5 
180.36 54.97 17194.3 231.0 1.3 476.1 534.4 43.0 21.5 0.0 60.4 38.0 1.0 
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Water Table (m): 0_50 (ft): 1.6 
Averaging Increment (m) : 0.15 
su Nkt used: 15.00 
Phi Method : Robertson and Campanella, 1983 
Dr Method : Jamiolkowski - All Sands 
Used Unit Weights Assigned to Soil Zones 

------------------------------------------------------------------------------------------------------------ ____ A_e. 
Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (N1)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (X) (kPa) (kPa) (blows/ft) (KPa) (X) (deg. ) (ratio) 

--------------------------------------------------------------------------------------------------------------------
0.25 0.08 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 1.0 
0.74 0.23 8291.6 14.5 0.2 4.4 0.0 16.6 33.2 0.0 95.0 50.0 1.0 
1.23 0.38 26568.9 70.7 0.3 7.4 0.0 44.3 88.6 0.0 95.0 50.0 1.0 
1.72 0.52 31771.1 94.2 0.3 10.1 0.2 53.0 105.9 0.0 95.0 50.0 1.0 
2.21 0.68 24700.9 182.4 0.7 11.6 1.7 49.4 98.8 0.0 95.0 50.0 1.0 
2.71 0.82 19682.6 361.2 1.8 13.0 3.2 49.2 98.4 0.0 95.0 50.0 1.0 
3.20 0.97 19700.3 454.5 2.3 14.4 4.7 65.7 131.3 0.0 95.0 50.0 1.0 
3.61 1.10 23419.7 568.9 2.4 15.4 5.9 78.1 156.1 0.0 95.0 50.0 1.0 
4.02 1.22 45604.0 344.4 0.8 16.6 7.1 76.0 152.0 0.0 95.0 50.0 1.0 
4.51 1.38 19577.8 245.8 1.3 18.1 8.6 48.9 97.9 0.0 95.0 50.0 1.0 
5.00 1.53 7844.5 203.9 2.6 19.4 10.1 31.4 62.8 521.0 83.8 48.0 10.0 
5.50 1.67 3970.6 159.8 4.0 20.6 11.5 19.9 39.7 262.6 0.0 0.0 10.0 
5.99 1.83 2424.0 73.7 3.0 21.9 13.0 12.1 24.2 159.3 0.0 0.0 10.0 
6.56 2.00 2478.6 64.3 2.6 23.3 14.7 12.4 24.8 162.7 0.0 0.0 10.0 
7.14 2.17 9899.3 107.6 1.1 24.8 16.4 24.7 48.6 0.0 87.0 48.0 1.0 
7.63 2.33 5082.7 130.0 2.6 26.1 17.9 20.3 39.0 335.9 67.1 44.0 10.0 
8.12 2.47 1909.2 57.4 3.0 27.3 19.4 9.5 17.9 124.2 0.0 0.0 10.0 
8.61 2.62 1357.0 21.3 1.6 28.6 20.8 5.4 9.9 87.2 30.0 38.0 6.0 
9.10 2.78 1092.1 20.2 1.9 29.8 22.3 5.5 9.8 69.3 0.0 0.0 6.0 
9.60 2.92 638.3 13.9 2.2 31.0 23.8 4.3 7.5 38.9 0.0 0.0 6.0 

10.09 3.08 567.3 11.3 2.0 32.2 25.3 3.8 6.5 34.0 0.0 0.0 6.0 
10.58 3.22 730.8 15.2 2.1 33.5 26.7 3.7 6.2 44.7 0.0 0.0 6.0 
11.07 3.38 794.4 19.8 2.5 34.7 28.2 5.3 8.8 48.8 0.0 0.0 6.0 
11.56 3.53 746.2 14.1 1.9 35.9 29.7 3.7 6_1 45.4 0.0 0.0 6.0 
12.06 3.67 635.1 16.4 2.6 37.2 31.1 4.2 6.8 37.8 0.0 0.0 6.0 
12.55 3.83 609.7 14.9 2.4 38.4 32.6 4.1 6.4 35.9 0.0 0.0 3.0 
13.04 3.98 537.6 10.1 1.9 39.6 34.1 3.6 5.6 30.9 0.0 0.0 3.0 
13.53 4.12 514.5 7.2 1.4 40.8 35.6 3.4 5.3 29.2 0.0 0.0 3.0 
14.03 4.27 470.9 7.2 1.5 41.7 37.0 2.4 3.6 26.1 0.0 0.0 3.0 
14.52 4.43 461.9 7.2 1.6 42.1 38.5 2.3 3.5 25.4 0.0 0.0 3.0 
15.01 4.57 481.1 12.0 2.5 42.8 40.0 4.8 7.2 26.6 0.0 0.0 3.0 
15.50 4.73 681.3 14.0 2.1 44.0 41.4 4.5 6.7 39.7 0.0 0.0 3.0 
15.99 4.88 637.5 11.3 1.8 45.3 42.9 3.2 4.6 36.6 0.0 0.0 3.0 
16.49 5.02 596.2 8.6 1.4 46.5 44.4 3.0 4.3 33.7 0.0 0.0 3.0 
16.98 5.18 544.7 7.9 1.4 47.7 45.9 2.7 3.9 30.1 0.0 0.0 3.0 
17.47 5.32 634.3 8.5 1.3 48.9 47.3 3.2 4.4 35.9 0.0 0.0 3.0 
17.96 5.48 589.1 7.0 1.2 50.2 48.8 2.9 4.1 32.7 0.0 0.0 3.0 
18.45 5.62 606.6 6.9 1.1 51.4 50.3 3.0 4.1 33.7 0.0 0.0 3.0 
18.95 5.77 656.5 10.4 1.6 52.6 51.7 3.3 4.4 36.8 0.0 0.0 3.0 
19.44 5.93 861.1 13.0 1.5 53.9 53.2 4.3 5.7 50.3 0.0 0.0 3.0 
19.93 6.07 857.0 5.9 0.7 55.1 54.7 3.4 4.5 49.8 30.0 32.0 3.0 
20.42 6.23 716.5 6.4 0.9 56.3 56.2 3.6 4.7 40.3 C.O 0.0 3.0 
20.92 6.38 687.8 6.6 1.0 57.5 57.6 3.4 4.4 38.2 0.0 0.0 3.0 
21.41 6.52 732.1 6.3 0.9 58.8 59.1 3.7 4.7 40.9 0.0 0.0 3.0 
21.90 6.68 756.8 8.7 1.1 60.0 60.6 3.8 4.8 42.4 0.0 0.0 3.0 
22.39 6.82 798.4 11.1 1.4 61.2 62.0 4.0 5.0 45.0 0.0 0.0 3.0 
22.88 6.98 2873.4 20.8 0.7 62.5 63.5 9.6 11.9 0.0 38.3 38.0 1.0 
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ConeTec Inc. - CPT Interpretation Page: 2 
Run No: 00-0518-1635-4322 
CPT File: 300SC280.COR 

___________________ ._. ________________________________ --------.-----.------------------------------------_.- ____ a_e. 

Depth Depth AvgQt AvgFs AvgRf E.Stress Hyc!. Pro N60 (N1)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (,,, (kPa) (kPa) (blows/ft) (kPa) (X) (deg.) (ratio) 

----------------------------------------------------------------------.-----------------.--._--------------- ____ a_we 

23.38 7.12 9363.6 61.1 0.7 63.8 65.0 23.4 28.7 0.0 71.8 44.0 1.0 
23.87 7.27 10167.1 80.8 0.8 65.2 66.5 25.4 30.8 0.0 73.9 44.0 1.0 
24.36 7.43 9961.6 81.0 0.8 66.6 67.9 24.9 29.9 0.0 73.0 44.0 1.0 
24.85 7.57 8555.3 80.6 0.9 68.0 69.4 21.4 25.4 0.0 68.3 42.0 1.0 
25.34 7.73 3646.3 91.8 2.5 69.3 70.9 14.6 17.2 233.7 43.6 38.0 6.0 
25.84 7.88 1573.3 42.0 2.7 70.5 n.3 7.9 9.2 95.4 0.0 0.0 6.0 
26.33 8.02 1306.6 14.8 1.1 71.7 73.8 5.2 6.0 n.4 30.0 32.0 6.0 
26.82 8.18 1216.3 13.5 1.1 73.0 75.3 4.9 5.6 71.2 30.0 32.0 3.0 
27.31 8.32 1071.2 13.0 1.'2 74.2 76.8 5.4 6.1 61.4 0.0 0.0 3.0 
27.80 8.48 1187.0 17.1 1.4 75.4 78.2 5.9 6.7 68.9 0.0 0.0 3.0 
28.30 8.62 1381.5 26.1 1.9 76.6 79.7 6.9 7.7 81.7 0.0 0.0 6.0 
28.79 8.n 1044.9 10.9 1.0 n.9 81.2 4.2 4.6 59.1 30.0 30.0 3.0 
29.28 8.93 1284.8 14.0 1.1 79.1 82.6 5.1 5.7 74.9 30.0 32.0 3.0 
29.n 9.07 1674.3 30.9 1.8 80.3 84.1 6.7 7.3 100.7 30.0 34.0 6.0 
30.27 9.23 1926.9 52.1 2.7 81.6 85.6 9.6 10.4 117.3 0.0 0.0 6.0 
30.76 9.38 18n.5 51.6 2.8 82.8 87.1 9.4 10.1 113.5 0.0 0.0 6.0 
31.17 9.50 1694.1 40.7 2.4 83.8 88.3 8.5 9.1 101.5 0.0 0.0 6.0 
31.58 9.62 1923.4 52.5 2.7 84.8 89.5 9.6 10.2 116.6 0.0 0.0 6.0 
32.07 9.n 2073.5 67.2 3.2 86.1 91.0 10.4 10.9 126.4 0.0 0.0 6.0 
32.56 9.93 2343.1 n.4 3.3 87.3 92.5 11.7 12.3 144.2 0.0 0.0 6.0 
33.05 10.07 2470.8 79.2 3.2 88.5 93.9 12.4 12.9 152.6 0.0 0.0 6.0 
33.55 10.23 2199.6 73.0 3.3 89.7 95.4 11.0 11.4 134.3 0.0 0.0 6.0 
34.04 10.38 2104.2 63.9 3.0 91.0 96.9 10.5 10.8 127.8 0.0 0.0 6.0 
34.53 10.52 1332.9 25.4 1.9 92.2 98.3 6.7 6.8 76.2 0.0 0.0 3.0 
35.02 10.68 1403.0 17.7 1.3 93.4 99.8 5.6 5.7 80.7 30.0 32.0 3.0 
35.51 10.82 1355.8 15.4 1.1 94.7 101.3 5.4 5.5 77.3 3Q.0 32.0 3.0 
36.01 10.98 1203.3 12.8 1.1 95.9 102.8 4.8 4.8 67.0 30.0 30.0 3.0 
36.50 11.12 1956.6 24.3 1.2 97.1 104.2 7.8 7.8 117.0 30.0 32.0 6.0 
36.99 11.27 1212.3 18.4 1.5 98.3 105.7 6.1 6.0 67.2 0.0 0.0 3.0 
37.48 11.43 1095.4 9.6 0.9 99.6 107.2 4.4 4.3 59.2 30.0 30.0 3.0 
37.98 11.57 1791.9 21.8 1.2 100.8 108.6 7.2 7.0 105.5 30.0 32.0 6.0 
38.47 11.73 1110.9 14.1 1.3 102.0 110.1 5.6 5.4 59.9 0.0 0.0 3.0 
38.96 11.88 1074.1 11.3 1.1 103.3 111.6 4.3 4.1 57.3 30.0 30.0 3.0 
39.45 12.02 1105.0 9.8 0.9 104.5 113.1 4.4 4.2 59.2 30.0 30.0 3.0 
39.94 12.18 1139.2 11.5 1.0 105.7 114.5 4.6 4.3 61.3 30.0 30.0 3.0 
40.44 12.32 1254.1 12.9 1.0 106.9 116.0 5.0 4.7 68.7 30.0 30.0 3.0 
40.93 12.48 1159.1 10.2 0.9 108.2 117.5 4.6 4.4 62.2 30.0 30.0 3.0 
41.42 12.62 1183.7 8.2 0.7 109.4 118.9 4.7 4.4 63.7 30.0 30.0 3.0 
41.91 12.77 1209.8 8.8 0.7 110.6 120.4 4.8 4.5 65.3 30.0 30.0 3.0 
42.40 12.93 1304.7 11.6 0.9 111.9 121.9 5.2 4.8 71.4 30.0 30.0 3.0 
42.90 13.07 1242.0 9.6 0.8 113.1 123.4 5.0 4.6 67.0 30.0 30.0 3.0 
43.39 13.23 1102.6 8.2 0.7 114.3 124.8 4.4 4.0 57.6 30.0 30.0 3.0 
43.88 13.38 1160.1 11.2 1.0 115.5 126.3 4.6 4.2 61.2 30.0 30.0 3.0 
44.37 13.52 1546.0 21.3 1.4 116.8 127.8 6.2 5.6 86.8 30.0 30.0 3.0 
44.86 13.68 4492.2 54.0 1.2 118.0 129.2 15.0 13.5 0.0 42.0 38.0 1.0 
45.36 13.82 6889.9 58.3 0.8 119.4 130.7 17.2 15.4 0.0 54.1 40.0 1.0 
45.85 13.98 3160.7 35.1 1.1 120.7 132.2 10.5 9.4 0.0 31.6 34.0 1.0 
46.34 14.12 1263.6 16.5 1.3 122.0 133.7 5.1 4.5 67.2 30.0 30.0 3.0 
46.83 14.27 1357.6 12.8 0.9 123.2 135.1 5.4 4.8 73.3 30.0 30.0 3.0 
47.33 14.43 1431.9 12.9 0.9 124.4 136.6 5.7 5.0 78.1 30.0 30.0 3.0 
47.82 14.57 1385.7 14.7 1.1 125.7 138.1 5.5 4.8 74.8 30.0 30.0 3.0 
48.31 14.73 1876.3 37.8 2.0 126.9 139.5 7.5 6.5 107.3 30.0 32.0 3.0 
48.80 14.88 2365.1 38.5 1.6 128.1 141.0 9.5 8.2 139.7 30.0 32.0 6.0 
49.29 15.02 1246.3 14.8 1.2 129.4 142.5 5.0 4.3 65.0 30.0 30.0 3.0 
49.79 15.18 1214.9 11.7 1.0 130.6 144.0 4.9 4.2 62.7 30.0 30.0 1.5 
50.28 15.32 1288.2 18.6 1.4 131.8 145.4 5.2 4.4 67.4 30.0 30.0 3.0 
50.77 15.48 6539.1 60.5 0.9 133.1 146.9 16.3 13.9 0.0 51.0 38.0 1.0 
51.26 15.62 6627.5 64.5 1.0 134.5 148.4 16.6 14.0 0.0 51.2 38.0 1.0 
51. 75 15.77 1615.9 43.6 2.7 135.8 149.8 8.1 6.8 88.7 0.0 0.0 3.0 
52.25 15.93 ln2.7 28.7 1.6 137.0 151.3 7.1 5.9 99.0 30.0 30.0 3.0 
52.74 16.08 4486.9 56.3 1.3 138.3 152.8 15.0 12.4 0.0 39.7 36.0 1.0 
53.23 16.22 4462.5 58.4 1.3 139.6 154.3 14.9 12.3 0.0 39.4 36.0 1.0 
53.72 16.38 4404.5 51.2 1.2 140.9 155.7 14.7 12.1 0.0 38.9 36.0 1.0 
54.22 16.53 2949.7 56.8 1.9 142.2 157.2 11.8 9.7 176.7 30.0 32.0 6.0 
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Run No: 00-0518-1635-4322 
CPT File: 300SC280.COR 

•••• w ___ • ______________________________________________________________________________________ • ________________ wee. 

Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (N1)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (X) (kPa) (kPa) (blows/ft) (kPa) (X) (deg. ) (ratio) 

._-----------------------.------------------------------------------------------------------------------------------
54.71 16.67 1715.0 41.3 2.4 143.4 158.7 8.6 7.0 94.2 0.0 0.0 3.0 
55.20 16.83 1344.5 20.2 1.5 144.6 160.1 5.4 4.4 69.3 30.0 30.0 1.5 
55.69 16.97 1747.8 29.2 1.7 145.9 161.6 7.0 5.7 96.0 30.0 30.0 3.0 
56.18 17.12 1563.3 20.0 1.3 147.1 163.1 6.3 5.0 83.5 30.0 30.0 3.0 
56.68 17.28 2450.6 29.1 1.2 148.3 164.6 9.8 7.9 142.5 30.0 32.0 3.0 
57.17 17.42 4396.1 31.4 0.7 149.6 166.0 14.7 11.7 0.0 37.9 36.0 1.0 
57.66 17.58 1469.1 30.3 2.1 150.8 167.5 7.3 5.9 76.7 0.0 0.0 3.0 
58.15 17.n 1439.9 20.1 1.4 152.1 169.0 5.8 4.6 74.6 30.0 30.0 1.5 
58.64 17.88 1446.5 17.3 1.2 153.3 170.4 5.8 4.6 74.8 30.0 30.0 1.5 
59.14 18.03 1561.0 17.7 1.1 154.5 171.9 6.2 4.9 82.3 30.0 30.0 3.0 
59.63 18.17 1544.2 17.1 1.1 155.8 173.4 6.2 4.8 81.0 30.0 30.0 3.0 
60.12 18.33 1505.6 17.6 1.2 157.0 174.9 6.0 4.7 78.2 30.0 30.0 1.5 
60.61 18.47 1550.6 16.6 1.1 158.2 176.3 6.2 4.8 81.1 30.0 30.0 3.0 
61.10 18.62 1488.1 14.4 1.0 159.4 177.8 6.0 4.6 76.7 30.0 30.0 1.5 
61.60 18.78 1589.8 14.9 0.9 160.7 179.3 6.4 4.9 83.3 30.0 30.0 3.0 
62.09 18.92 1829.4 18.3 1.0 161.9 180.7 7.3 5.6 99.1 30.0 30.0 3.0 
62.58 19.08 1707.1 19.5 1.1 163.1 182.2 6.8 5.2 90.8 30.0 30.0 3.0 
63.07 19.22 5084.1 59.5 1.2 164.4 183.7 16.9 12.9 0.0 40.8 36.0 1.0 
63.57 19.38 4125.7 88.6 2.1 165.7 185.2 16.5 12.5 251.7 34.7 34.0 6.0 
64.06 19.53 5199.2 91.7 1.8 166.9 186.6 17.3 13.1 0.0 41.2 36.0 1.0 
64.55 19.67 6378.2 110.8 1.7 168.2 188.1 21.3 16.0 0.0 46.9 38.0 1.0 
65.04 19.83 18852.5 211.3 1.1 169.6 189.6 37.7 28.3 0.0 77.9 42.0 1.0 
65.53 19.97 32206.3 385.4 1.2 171.1 191.0 64.4 48.2 0.0 93.1 44.0 1.0 
66.03 20.12 47138.2 657.7 1.4 172.5 192.5 94.3 70.2 0.0 95.0 46.0 1.0 
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ConeTec, Inc .• Legacy Parkway 

Station 

Identifier 

Pore Pressure Dissipation Summary 

ConeTec Inc. • Salt Lake City 
Job No: 00-300 
Client: 
Project: 

Kleinfelder 
Legacy Parkway 

Pore Pressure Dissipation Summary 

Dissipation Dissipation Dissipation Equilibrium' 

FileName Depth (m) Status Pressure (kPa) 

'Note: Not all dissipation tests went to completion. 

For those not reaching 100% completion the final pore pressure value has been recorded 

Incomplete diSSipation tests estimated to have reached >95% completion are marked with' 

Dissipation tests estimated to have not reached 95% completion are marked with -
Equilibrium and final values for tests reaching >95% dissipation have been plotted on the CPT plots 

SC-1-244 300SC244.PPR 6.95 Incomplete 79.2-

SC-1-244 18.65 Incomplete 434** 

SC-1-245 300SC245.PPR 6.40 >95% Complete 44.8' 

SC-1-245 23.45 Incomplete 418-

SC-5-294 300SC294.PPR 8.80 Incomplete 183-

SC-5-294 17.50 >95% Complete 212* 

SC-5-295 3OOSC295.PPR 4.50 >95% Complete 48.0* 

SC-5-295 23.35 Incomplete 385-

SC-5-296 300SC296.PPR 8.90 Incomplete 165-

SC-5-296 17.90 Incomplete 405** 

SC-&'324 300SC324.PPR 10.85 >95% Complete 140* 

SC-&'324 21.55 Incomplete 402-

SC-&'325 300SC325.PPR 14.10 Incomplete 192** 

SC-&'325 21.45 Incomplete 457-

SC-O-:J26 3OOSC326.PPR 10.40 Complete 70.8 

SC-&'326 23.30 Complete 230 

SC-&'329 300SC32S?PR 6.70 Incomplete 66.7-

SC-&'329 21.70 >95% Complete 229* 

SC-&'330 300SC330. PPR 10.85 Incomplete 163-

SC-&'330 24.50 Complete 252 

SC-&'331 300SC331.PPR 9.75 >95% Complete 86.1* 

SC-&'331 15.75 >95% Complete 175' 

SC-&'332 3OOSC332.PPR 11.85 Incomplete 237** 

SC-&'332 22.85 Incomplete 381-

SC-10-301 3OOSC301.PPR 7.70 Incomplete 80.2-

SC-10-301 17.70 >95% Complete 175* 

SC-10-302 300SC302.PPR 6.80 Incomplete 70.0*' 

SC-10-302 25.00 Incomplete 547-

SC-11-260 300SC260.PPR 12.00 Incomplete 220" 

SC-11-260 17.30 >95% Complete 204* 

SC-11-261 300SC261.PPR 6.40 Incomplete 760" 

SC-11-261 26.25 Complete 292 

SC-12-264 300SC264 PPR 13.25 Incomplete 248-

SC-12-264 21.85 Complete 222 
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ConeTec, Inc .• Legacy Parkway Pore Pressure DIssipation Summary Page 2 

Station DIssipation DIssipation DIssipation EqUilibnum* DISsipation 

Identifier File Name Depth (m) Status Pressure (kPa) Duration (s) 

SC-13-305 300SC305.PPR 1175 Incomplete 171- 7200 

SC-13-305 28.75 Complete 338 3600 

SC-13-306 3OOSC306.PPR 8.05 Complete 70.8 200 

SC-13-306 9.75 Incomplete 220- 7200 

SC-13-306 19.35 Complete 218 1800 

SC-13-307 300SC307.PPR 7.00 Incomplete 153- 7200 

SC-13-307 19.45 Complete 194 1500 

SC-14-310 3OOSC310.PPR 2.70 >95% Complete 20* 2800 

SC-14-310 29.40 Complete 336 800 

SC-14-311 300SC311 PPR 6.70 Incomplete 243- 7200 

SC-14-311 17.95 Complete 215 400 

SC-14-311 2120 >95% Complete 290* 7200 

SC-14-312 300SC312.PPR 6.90 Incomplete 98- 7200 

SC-14-312 21.05 Complete 233 2500 

SC-15-266 300SC266.PPR 16.80 Complete 216 7200 

SC-15-266 26.80 Complete 324 1800 

SC-15-267 300SC267.PPR 12.30 Incomplete 255- 4635 

SC-15-361 300SC361.PPR none none none none 

SC-16-269 300SC269.PPR 605 Incomplete 80.5- 7200 

SC-16-269A 300S269APPR 26.0 Complete 297 1500 

SC-1604-360 300SC360 none none none none 

SC-17-270 300SC270.PPR 4.10 >95% Complete 34.7* 2000 

SC-17-270 2855 Incomplete 523- 7200 

SC-18-273 300SC273.PPR 9.85 Complete 130 7200 

SC-18-273 1655 >95% Complete 250* 7200 

SC-19-275 3OOSC275.PPR 138 Complete 56.3 7200 

SC-19-275 30.05 Complete 266 7200 

SC-19-277 300SC277.PPR 6.70 Incomplete 81.9- 7200 

SC-19-277 23.70 Complete 283 3600 

SC-19-278 3OOSC278.PPR 8.50 Incomplete 80.5** 7200 

SC-19-278 2475 Complete 270 3600 

SC-19-280 300SC280.PPR 4.70 >95% Complete 20.1* 7200 

SC-19-280 1770 Incomplete 219- 7200 

SC-21-283 300SC283 PPR 1475 Complete 642 2500 

SC-21-283 21.10 Incomplete 322- 7200 

SC-22-286 300SC286.PPR 465 Complete 32.3 4500 

SC-22-287 300SC287 PPR 13.70 Complete 115 500 

SC-22-287 22.80 Complete 227 3600 

SC-23-290A 300S290APPR 2.30 Complete 270 7200 

SC-23-290B 300S2908 PPR 10.55 Complete 830 SOO 
SC-23-290B 11 20 Complete 91.6 1S00 

SC-24-256 300SC256 PPR 950 Incomplete 122** 7200 
-

SC-24-257 300SC257.PPR 40 Complete 162 300 

SC-24-257 485 Complete 244 600 

SC-25-335 300SC335 PPR 725 Complete 528 400 

SC-25-335 785 Complete 615 1000 

SC-26-338 300SC338.PPR 585 Complete 353 1500 

SC-27-341 300SC341 PPR 1165 Complete 927 2500 

SC-27-342 300SC342.PPR 600 Complete 41 7 1000 
- --

SC-27-343 300SC343.PPR none none none none 

SC-27-344 300SC344 PPR 960 Incomplete 100** 6000 
- - - ---

PLATE G-2 



ConeTec, Inc .• Legacy Par1<way Pore Pressure Dissipation Summary Page 3 

Station DIssipation DIssipation DIssipation EqUilibnum* DIssipation 

Identifier FileName Depth (m) Status Pressure (kPa) Duration (s) 

SC-29-349 300SC349.PPR 3.05 Complete 96 400 

SC-29-349 425 Complete 21.0 500 

SC-29-349 1075 Complete 100 5500 

SC-31-353 300SC353.PPR 9.15 Incomplete 133** 7260 

SC-31-353 22.7 Complete 258 4500 

SC-31-356 300SC356.PPR 78 Incomplete 136** 7200 

SC-31-356 18.7 >95% Complete 231* 7200 

SC-33-358 300SC358.PPR 10.85 Complete 107 7200 

SC-33-358 17.85 >95% Complete 191* 7200 

WC-9-227 300WC227.PPR 345 >95% Complete 193* 3200 

WC-9-230 3OOWC230.PPR 6.55 Complete 51.4 800 

WC-10-232 300WC232.PPR 8.60 Complete 635 1505 

WC-10-234 300WC234.PPR 9.65 Complete 87.5 2700 

WC-13-235 300WC235.PPR 5.80 Complete 27.0 100 

WC-13-235 8.65 Complete 600 100 

WC-14-237 300WC237 PPR 8.80 >95% Complete 730* 1500 

WC-15-220B 3OOW220B.PPR 705 Complete 68.0 3000 

WC-15-221 300WC221 PPR 7.65 >95% Complete 110* 26000 

WC-16-223B 3OOW223B.PPR 4.95 Incomplete 51.0** 7200 

WC-17-214B 3OOW214B.PPR 10.65 Incomplete 144** 7200 

WC-18-217 300WC217.PPR 8.90 Incomplete 191** 7200 

WC-22-207 300WC207 PPR 7.00 Incomplete 167** 7200 

WC-24-203B 3OOW203B.PPR 6.50 Incomplete 215** 7200 

WC-27-316 300WC316 PPR 30 Complete 390 7200 

WC-28-318 3OOWC318.PPR 4.50 >95% Complete 33.3· 3600 

WC-29-321 300WC321.PPR 8.50 >95% Complete 802· 1600 

RC-373 300RC373.PPR 1015 Complete 94 4000 

RC-373 15.90 Complete 147 1200 

PLATE G-3 



Legacy Parlcvvay SC-1-244 
Location:STRUCTURE 1 

QJ 
~ 

:J 
1/1 
1/1 
QJ 
~ 

c.. 
QJ 
~ 
o 
c.. 

PORE PRESSURE DISSIPATION RECORD 

300 .0 --- -- ------- ---- ------ ------- --- -------- ------- ----- ------------

200 .0 ---- -- --- ----~- ------ ---- -- -- - ,----- ----------- -- --------------, , , , , , , , , , , , , , 

, 
, 
, 

100 .0 ---- ---- --------:- --- ---- ----- ---, ------

, 

0.0~--------4_--------4_--------~------~ 

O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone:20 TON A 058 
Date:02:23:00 10:46 

File: 300SC244.PPR 
Depth (M): 6.95 

('ft): 22.80 
Duration: 7200.05 
U-Min: 76.20 7090.05 
U-Max: 271.60 0.05 
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Legacy Parlc~vay SC-19-275 
Location:STRUCTURE 19 

PORE PRESSURE DISSIPATION RECORD 

600 .0- ------- ----- --- -------- --- -- ---------- -- -- ------ ------- ---------

'" III • a.. 400 .0- --------- -----J_ - - - - - - - - - - - -- - - J - - - - - - - - - - -- --- - L - - - - - - - -- - - - - --

~ 
'oJ 

QJ 
I.. 
::::J 
U'l 
U'l 
QJ 
I.. 
a.. 
QJ 
I.. 
o 
a. 

200 .0- -------- ---___ J - -- - - - - - - - - - - - - -- - - - - - - --- - - - - - - - - - - -- - - - - ----· · · · · · · · 
· · ------.---+-
· 

iii I 
0.04-------~1-----~1-----+1----~1 

O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone: 20 TON A 070 
Date:02:02:00 08:38 

File: 300SC275.PPR 
Depth (M): 13.80 

(f"t): 45.28 
Duration : 7200.05 
U-Min: 54.15 7080.05 
U-Max: 505.06 15.05 



-u 
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-1 
m 
G) 

I 
m 
N 

Legacy Parlc~va~y SC-.19 -275 
Location:STRUCTURE .19 

PORE PRESSURE DISSIPATION RECORD 

.1 .2 K- ------------ ----,- ---------------;- ------------- --; ------ ---- ------, , , , , , , , , , , , , , , , , , , , , , , , , , , 
1. .OK- .............................. ~ ..... _ ............. _ .......... ~- .............. _ ............ -; -_ .. --- ........ -_ ...... -: 

, , • I 

I I • • 

• I • I r , I I 

• , I • 
I I I I 
I I I • 

• I , I 
I I I I 

o .8K- • I • I 

--------------~----------------~----------------~----------------: 
• I I 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 .6 K- - - - - - -- - --- - - - ~- - - -- - - -- - - - - - - - ~- - - -- - -- - - - - - - --; - --- -- - - - - - - -- --: , , , , , , , 

" , o .4K- --------- ----~----------------~----------------!----------------: 
I • • I , , , , , , , , , , , , , , , 

, 
o .2K- ------ -- -------~------ --- ------- ~-- --- -------- ---; ---- ------------: 

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 
O.OK1-------+I-------r-I----~I------~1 

O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone: 20 TON A 070 
Date:02:02:00 08:38 

File: 300SC275.PPR 
Depth (M): 30.05 

(f"t): 98.59 
Duration: 7200.05 
U-Min: 265.72 7.150.05 
U-Max: .1.1.1.1.69 0.05 
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Legacy Parl{way SC-19-277 
Location:STRUCTURE 19 

PORE PRESSURE DiSSIPATION RECORD 

400 . 0- -----------------------------------------------------------------

300 . 0- -------------- ---------------- ---------------- l - - - - - - - - - - - - - --

QJ 

5 200.0- ------- ---- -- ---- -- --------- ------------- -- -L - - - - - - -- -- - ----

111 
111 
QJ 
Ir.. 
C. 

QJ 
Ir.. 
o 
C. 

100 .0- _______________ J -------- -------i------ ~~~--~---------------

o 
o 

o 
o 
o 

o 
o 

Iii i 
0.04------41------~1------~1------~1 

O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone: 20 TON A 070 
Date:01:31:00 14:01 

File: 300SC277.PPR 
Depth (M): 6.70 

(f't): 21.98 
Duration: 7200.05 
U-Min: 81.96 7190.05 
U-Max: 346.56 0.05 
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Legacy Parl<:way SC-19-277 
Location:STRUCTURE 19 

OJ 
\.. 
:::l 
U'I 
U'I 
OJ 
\.. 

a.. 
OJ 
\.. 
o 

a.. 

PORE PRESSURE DISSIPATION RECORD 

900 . 0- .............................................................. . 

600. 0- .............. ~ .............................................. . 

· 
· 
· · 
· 

300 . 0- ............... ~ ....... ~-~.:..:.. ';":'.:..:' .~. ':.:.' ':':'.:.:' .~. ':..:' ~':.:' ':.;.' ':":':.,:.' .:..: ...... . 

iii i 
O.O+-----~I------~I------~I------~I 

O.OK 1.0K 2.0K 3.0K 4.0K 

TIME (sec) 

Cone: 20 TON A 070 
Date:01:31:00 14:01 

File: 300SC277.PPR 
Depth (M): 23.70 

( f"t): 77.76 
Duration: 3600.0s 
U-Min: 281.74 3575.0s 
U-Max: 895.67 O.Os 
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Legacy Parkway SC-19-278 
Location:STRUCTURE 19 

PORE PRESSURE DISSIPATION RECORD 

400 .0- -- ------------ ----- ------ -------------- --- -- ------ --- --- -- -- -----

300 .0- --- ----- --- --- J -- - - - - -- -- - ____ J -- - - -- ----- -- - - - -- - ---- - - -- ----

QJ 

5 200 .0- ----- -----____ J_ -- -- - - -- - ---- - - J - - -- - - ---- - -- - - - - - - - - - - - -- - - ---

1,1'\ 
1,1'\ 

QJ 
~ 

11. 

QJ 

------------ --------.------I... o 100. 0- ---------------~----------------
11. · 

· · · 
iii I 

O.O~----~I~-----~I-----+-I----~I 

O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone: 20 TON A 092 
Date:02:14:00 11:39 

File: 300SC278.PPR 
Depth (M): 8.50 

(f"t>: 27.89 
Duration: 7200.05 
U-Min: 80.25 7165.05 
U-Max: 365.89 0.05 
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Legacy Parlc-way SC-1. 9 -278 
Location:STRUCTURE 1.9 

PORE PRESSURE DISSIPATION RECORD 

900.0- ---------------- --------------- ---------------- ---------------

" 
~ 600.0- ---- ----------~---------------- ---------------- ---------------
~ 
\J • 

QJ 
!o. 
:J 
III 
III 
QJ 
!o. 
a.. 
QJ 
!o. 
o 

a.. 

300. 0- ---------------~ -------------

i i L O.O~------~I-----+I-------I~----~I 

O.OK 1..0K 2.0K 3.0K 4.0K 

TIME (sec) 

Cone: 20 TON A 092 
Date:02:1.4:00 1.1.:39 

File: 300SC278.PPR 
Depth (M): 24.75 

(ft): 81..20 
Duration: 3600.0s 
U-Min: 270.91. 3590.0s 
U-Max: 809.78 25.0s 
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Legacy Park,.my SC-1.9-280 
Location:STRUCTURE 1.9 

PORE PRESSURE DISSIPATION RECORD 

200 .0- --- ------ -- ----- ------------ --- ------ ---- ----- -------- ----------

1.50. 0- ---------------~ --------------- ----------------,---------------

QJ 

5 1. 00 .0- ---- ---- --- --- ~ ----------- ---- --- -- -------- --- --- --- ---------
111 
111 
QJ 
~ 
Il.. 

QJ 
~ o 50.0- --------------- -------------- ---------------- ----------------

Il.. • 

. · · · ..... · · · . . 
0.0 I i i j 

I I I I 
O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone: 20 TON A 070 
Date:03:02:00 1.0:1.5 

File: 300SC280.PPR 
Depth (M): 4.70 

(f"t): 1.5.42 
Duration: 7200.05 
U-Min: 1.9.70 71.30.05 
U-Max: 1.67.85 0.05 
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Legacy Parkway SC-1.9-280 
Location:STRUCTURE 1.9 

PORE PRESSURE DISSIPATION RECORD 

800.0- ---------------- -------------------------------- ---------------

600 .0- --------------J -- --- - - - - -- - -- •••••••••••••••••••••••••••••••• 

400 .0- ......... . ... ~ .............................................. . 
, 

, , 

, , 

: : ---200.0- ............... J ••••••••••••••• ~ ••••••••••••••••••••••••••••••• 
, , 

, , 
, , 

, , , , 
, 

0.0 L j i 
I I I 

I 

I 
O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone: 20 TON A 070 
Date:03:02:00 1.0:1.5 

File: 300SC280.PPR 
Depth (M): 1.7.70 

(f"t): 58.07 
Duration: 7200.0s 
U-Min: 220.1.8 71.95.0s 
U-Max: 633.77 25.0s 
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·_--
SUMMARY OF L JORATORY TEST DATA 

- -- --.-----~--
DESCRIPTION ----- --

L.SB ,'I ~ ~'11 BORING NO =;:> L-~ 1{1''f1~ -------
SAMPLE DEPTH (m) t:;U· 3J_v 3.1.1 If.b l , 
--------- ------- 'J.b 't. I 10'7 I.) .J. 117 J~,'1 
LINE 
-------------~-------

STATION 
---------~------------

OFFSET (RT or LT) . - ----------~----~--

ElEVA nON (m) 

SAMPLE TYPE --
DATE SAMPLED 

SOil CLASSifiCATION (USCS) CL. ('I- eL (L- eI.. Sf··.s..~ ~L M\... t\'IL C\....... t.L 
GROUP CLASSifiCATION (AAStlTO) 

SIEVE ANALYSIS (percent passing) 

9 5mm SQUARE OPENING 

NO.4 (4760 microns) 
-. 

NO. 100 (147 microns) 

NO. 200 (74 microns) ~2 ~\ (,"') 1'1 '0 qLf qLt fir"] 1S-
CLAY FRACTION (2 microns) 

MOISTURE CONTENT & UNIT WEIGHT 

MOISTURE CONTENT ('Yo) 

WET UNIT WEIGHT (kNlm A3) 

DRY UNIT WEIGtIT (kN/mA3) 

SPECIFIC GRAVITY 

ATIERBERG LIMITS 

LIQUID LIMIT, lL ~;). ~5" 3) 30 ]L 35" 56 4J. 
PLASTICITY INDEX, PI :;2'0 II 10 ~ /0 /I 1'+ 1-0 
SHEAR STRENGTH 

UNDRAINED StiEAR STRENGTH, Su, (kPa) 

TORVANE (kPa) 

CORROSION 

pll 

RESISTIVITY (ohm-em) ----

~ 
WATER SOLUBLE SULfATE (ppm) -_. 

Q 
c.: 
or. 
c 
:1l 
~ PLATE .., .. RI ~ KLEINFELDER SUMMARY OF LABORATORY TEST DATA .. 
~ 
~ 
r! Project No,: 35-8163-05 1-215 to 1-15/US 89 Interchange 0 
g 

Copynghl KIeUlf8/der, Inc 2000 



c 

DESCRIPTION 
BORING NO 

SUMMARY OF LABl ATORY TEST DATA 

SB~~274-- SB:-l~2i4~-sS:-i9:274- --SB~19~274--SB~19~274- -SB~19-276 SB-19-276 SB-19-276 SB-19-276 SB-~ 
.. ~~-~~.--.-~-. -~-.- - ------ ------~-- -- - ~-.-- .--~~~.- f----.-.-~-~ ~-------

SAMPI E DEPTII (Ill) 

liNE 

STATION 

OFFSEl (RTorll) 

El EVATION (m) 

SAMPl.E TYPE 

DATE SAMPI ED 

SOIL CI ASSIFICA liON (USCS) 

GROUP Cl ASSIFICA liON (AASmO) 

12.19 15.24 2134 2591 32.00 1.52 13.72 16.29 21.64 2436 
-----_._--_. ---~---~--. -- -~~ _.- .-.~-~ .-~-- ... - _._. - --- -~----- - .--~.-- -----

Q!cQ,!~~~ LN GLOy~~!o...N. GlOV~~~ LN Q\o0VERS h.1':! GLQ'!~B-"§ LN QLOVERS LN GLOVERS LN GLOVERS LN QLOVERS tN GLOVERS LN 

~!645~~_~!~~~~_~Q~64~~~~ ~Q+64~~~ 50t645~~! __ ~0+7~923_ 50+705923 50t?05923 50+7Q?c923_~.705923 

'!c~!!T_OOiFir ____ ..Q_QiF!L_ ~_ Q04~! __'!c~_~! ___ Q,!~!:T_ ~_~ ~!!..hL ___ Q,~!l..._~ __ Q,~ 
1299.16 129916 129916 129916 1299.16 ~_~302..Q7 __ !30207 __ ._130207 _ ~~ __ ~1,3:.::o.:::2.c.:::.07'---I 

__ .~_p ______ ~~___ SH SH I--~S~H--I~---..:S~H.!.---P P P 
------ ---- - -- ---- _._--------

p 
~----.---

2/3/2000 2/3/2000 213/2000 213/2000 213/2000 211/2000 211/2000 21112000 211/2000 21112000 
-------- - ~---- -.---------~ .--.------~---~--------- -~----l 

CL SC SP CL CL 
~----I·----- --~----

-~-~~~ -.-. _ ... ~- - -~. --~~ - - ~~- ~~ -.~----~----~-~-~-
__ . ___ ~ ____ ~~~_ --____________ L ____ --L ____ _ 

~IEV~ AN~~ Y~I~ !!l~r~ent p~~~in!!) _ 
8 5mrn SOUARE OPENING 

NO 4 (4760 "Iicrons) 

NO IUD (147 microns) 
-- - --~ 

NO 200 (74 microns) 

CI AY tHACllON (2 microns) 

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

~--I-----· ---.-- ------~ 

------- - - ~ ~------- ----\------c- ------- ---~-l 
94 49 91 

---.-.- -.~-~-----~-- ---.----.- --~--~.--. -~------.--- ._------1--------- ----~ ------

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

~Jjl~;E{l:~g:uNITWEIGHT _~m~r~~r~ _;<L~~-_ . --.~lt~=l T0- ----~-_-_~l_-~--:-3-f~:~~-: 
ATIERBERG LIMITS 

pH 

HESISllVITY (OIHII un) 

WATER SOII)BI E SUI FA 1 E (~pfll) 

:;: 
~I--------------------------------r---------------------------------------------------------------.-p-LA--TE-----; 

11-1 K LEI N F E L 0 E R 

'" ~l__----------------------------------------~ 
~ 
o 
G 

Project No. 358163 05 

SUMMARY OF LABORATORY TEST DATA 
Legacy Parkway - Preferred Alternative 

1-2-15 to 1-15/US 89 Interchange 

K-1123 

~L_ ________________________________________ J_ ____________________________________________________________________________________ L-__________ ~ 

CopyJl!)llt KJCln(ulduf, Inc 2000 



Cl 
Q. 

~ 

SUMMARY OF LABO,",ATORY TEST DATA 

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

DESCRIPTION 
-----~----.--~----,....._=_---_.______:_---- -------,------.---~--r__,__·--____,----....,___---~--,-----r~----

SB-19-276 SB-19-279 SB-19-279 SB-19-279 SB-19-279 SB-19-279 SB-19-279 SB-19-279 SB-19-279 SB-19-279 BORING NO . 
. ~ .. -------- .. _-_._----- ----~~---- - ----
SAMPLE DEPTH (m) 30.48 1.37 6.71 7.62 9.14 10.67 13.72 18.29 21.34 30.48 
---------_ .. _------------- ------ ------ ------ -----_. --------~- ------ ----~I----------· - .---.-- ----- ----
_L._IN_E ______________ ~ _________ GlOVERS!H GLOVERS LN GLOVERS LN GLOVERS L~ QLOVERS LN GLOVERS LN GLOVERS LN GLOVERS ~t! QLO\l~RS ht-! QLO\l~~J3.!!! 

STATI~ _______________ 50+705.9~ _50+:U5871 _50!775.871 50+775.871 50+775.8~!. __ 50+775B1.!.. __ 50+775.B71 50+775.B71 50+775.871 EO+7!~~?1 __ 

OFFSET (RT or L n _____________ ~ _____ ~~ _5l.!..~~~Jl RT ____ ~~~_~~! ____ ~:~1_ ~! ___ 571 RT ___ ~Z!~ __ ~l.U3.!._ 5.71 RT 

ELEVATION (m) 1302.07 1291.95 1291.95 1291.95 1291.95 1291.95 1291.95 1291.95 1291.95 1291.95 
---------------- ---~-.--~----- ------- -_.---- ------" ----------- ------------------ ------ ---------------------- -----------
SAMPLE TYPE SH P P P SPT P P P P P 
~-------- . -----. ------ - ----- -----.- r-----·· --------- ------~ --- -----~. ..- ----- - ------- --.-.----. 
DATE SAMPLED 21112000 31312000 31312000 31312000 31312000 31312000 31312000 31312000 31312000 31312000 
._--------- --------------- ~------ ---------------.-.-~.---. --.------.-- ~------- .. _----- ------_. --- -.---- .... _._---_._. __ . 
SOIL CLASSIFICATION (USCS) CL ML CL CL CL 

GROUP CLASSIFICATION (AASHTO) 
_~ ________________ ~_ ~ ____ ..L. __ --------- -.-~---.----.----.---.-- .. --- ---------- -_._---------- ----_._- --- .. _-----_.-
SIEVE ANALYSIS (percent passing) 

- . 0'-- --.---- ------T---.--,---.-- ----~-----....,___----.-.------ ------~- ----. 
9.5mm SQUARE OPENING 

NO.4 (4760 microns) 
---------------_._------ ---- ----+------- ------ ---------;---------1----- ---------.------. -------
NO. 100 (147 microns) 
--------------_···_-------------1------\----_·-- ------- ----.- ---------- ------- --------._-

95 11 

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

---I --

~~----------------------------------r-----------------------------------------------------------------------.-P-L-A-T-E-----; 
<;; 
>
u 

~ 
III KLEINFELDER 

:= 
~r_--------------------------------------, 

SUMMARY OF LABORATORY TEST DATA 
Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

K-1124 

\3 Project No. 35-8163-05 
g~--------------------------------------~--------------------------------------------------------------------------------~----------~ Copynght Klemfelder. Inc 2000 



<. 
o 

SUMMARY OF LASt ATORY TEST DATA 

DESCRIPTION 

UOIiING NO 

SAMPLE DEPTII (fill 

LINE 

-- ---~----------.-~------ -----~.~-------------------~-----------------------------------, 

STATION 

OFFSET (RT or l T) 

EI EVATION (m) 

SAMPI E TYPE 

DATE SAMPlED 

SOli CI ASSIFICATION (USCS) 

GROUP CLASSIFICATION (AASHTO) 
---._-- -- ----- -- -- -- -_._- ------- -- --- . 

58-19-279 S8-19-281 S8-19-281 58-19-281 58-19-281 

3658 2.74 6.10 9.14 
---.---- - ---------- ~------ ----- ~-~---- ---~1 

12.19 1585 19.81 24.38 
~----~---j---__1f__--~- -------- ~-----

------ .. --------1 
~Q!??~!!?! _ ~!840936 50'!!109~~!!!1Q.!!~§.~!840936_ SO'840 936 50.840.936 50'840 936 _~ ________ -----1 

_57! 13.!.._+_I~I3.T ___ ~?44I3.I_~ __ ?44!!!__...l:1i RT ___ 744 RT __ --..?44 ~I-~RT ___________ ~I 

1291.95 129198 1291.98 1291.98 129198 1291.98 1291.98 1291.98 
-._-------- - -----------.. _--------- ----~--~ --------- ----

__ ~T__ _ ___ !'. _____ ~f.______!'. __ . __ !' ___ ._ P _~~ ___ '--P __ 
I 
______ _ 

3/3/2000 2/2/2000 2/2/2000 21212000 2/2/2000 21212000 21212000 21212000 
------- i------

SM CL MH 
---- -- --.~----

:;I!§\I~ A~A~Y~~~ lp~~,:~t P~~~i~!!L ___ ~ __ _ 
---__ ._~ __________________ . _____ ._....L ____ .L-____ --i. ____ ~..L _____ j 

.-----------.-------.---.----.,-----~-.__----____.----_____i 

9 5mm SQUARE OPENING 

NO 4 (4760 microlls) 
-~-- - --- - - -- -- ----

NO 100 (147 microns) 

NO 200 (74 microns) 

CLAY FRACTION (2 microns) 
-- - --- ---------_._-----"- -------

MOISTURE CONTENT & UNIT WEIGHT 

MOISTURE CONTENT ('!o) 

WET UNIT WEIGl I T (kN/m'3) 
--- -- - --

DRY UNIT WEIGHT (kN/m'3) 
--"" - .. -

SPECIFIC GRAVITY 

ATTERBERG LIMITS 

LIQUID LIMIT. L L 
- ----- - - - --- -

PLASTICI ry INDEX. PI 

pH 

RESISTIVITY (ohm cm) 

WATER SOIUBl E SUI FATE (ppm) 

100 
----~--~------~ 

79 
-------- ---- ----- ---.---- ---~------ -~---~----- ·-------I------l------+----j----

35 

26 96 96 
--.---- -------\------1,--------+----1 

_________ ~L_ _______ ~ ______ ~ __ _ _____ . ___________________ ---'--____ ._~ ______ L _____ L_.. ___ _j 

~~--------------------------------------,---------------------------------------------------------------------------------,-~~~----__1 ~ PLATE 
i~ 
>
o 
" '" ~ 

R-IKLEINFELDER 

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

SUMMARY OF LABORATORY TEST DATA 
Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

K-1125 

o Project No: 35-816305 

§~~~~~~--~~----------------------~--------------------------------------------------------------------------------~----------~ Cop'y'(lyhl KJClllfc/(/ol Inc 2000 



-
SUMMARY OF L ORATORY TEST DATA 

-"-- ----------_ .. _----
DESCRIPTION 

- -. 

BORING NO f<~"'~'7;) , RS-,7o 
SAMPLE DEPTII (m) fvlJ '1.1 I).~ 1)'0 IJ_ r, en 13.'7 --- - --~ ------
LINE 
-------- ------. 
STATION 
-----------------
OffSET (RT or l T) 
------------------
ElEVATION (m) 

SAMPLE TYPE 

DATE SAMPLED 
-
SOil CLASSifiCATION (USCS) SM SWl S,,",,, c..L SfvI /VIL 
GROUP CLASSifiCATION (AASIITO) 

SIEVE ANALYSIS Ipen;ent passing) 
95mm SaUARE OPENING 

NO.4 (4760 microns) 

NO 100 (147 microns) 

NO. 200 (74 microns) J.'1 '-tb 1~ 8~ /1~ rn 
CLAY FRACTION (2 microns) 

MOISTURE CONTENT & UNIT WEIGHT 
MOISTURE CONTENT ("/0) 

WET UNIT WEIGHT (IIN/m"3) 

DRY UNIT WEIGHT (kN/m"3) 

SPECIFIC GRAVITY 

ATIERBERG LIMITS 
lIaUID llMlT,ll NP ~5 
PLASTICITY INDEX, PI Nf ILl 
SHEAR STRENGTH -
UNDRAINED SUEAR STRENGTU, Su, (IIPa) I -
TORVANE (kPa) 

CORROSION 
pU 

RESISTIVITY (ohm-em) 

~ 
L-WATER SOlUBLE SULFATE (ppm) 

'" Q: 

~ 
~ PLATE ... 
" III KLEINFELDER >- SUMMARY OF LABORATORY TEST DATA 0 

" I!I 

~ 
~ 
t! Project No.: 35-8163-05 1-215 to 1-15/US 89 Interchange 0 

9 
CopYflQhl Klelllfalder, Inc 2000 



SUMMARY OF lABOkATORY TEST DATA 

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

DESCRIPTION 
-~-----------------------._-----,_____--~-- --~--r-~---r------ c-~- --- ---~ ------ ~------ --------

BORING NO RB-370 RB-370 RB-370 RB-370 
-------------_._------------------ ----~ ------~ -----~-~ ----------- ---------- _._-------- ---------- ----~--- ------------

SAMPLE DEPTH (rn) 6.10 
----~- -------~~---------- \-------1----- ~------ ~-- ------

10.67 16_29 21.34 

LINE Glovers Lane ---------

~T!'~ION _______________________ 50+571-674 _ 50+571.674 _ 50+571.674_ ~Q.!::571_674 ~ __ ~__ _ _____ ~ _________ ~ _____ ~ ____ _ 

OFFSET (RT or LT) 7.54 RT 7.54 RT 7.54 RT 7_54 RT 
----~---- ------------------ -- - --~--- -------- --------- ---~-- ----~- - --~----

ELEVATION (m)___________ _~9503 _ _ 1295_03 __ ~5.03 ___ J~~~~ _____________ ~~ _______________ ~ ______ _ 
SAMPLE TYPE SH MC Sf! Sf! 
--~----.------ --------~-- ----- ------- ----- ---~-~- ----.--- -----~---- ---------- f----------

DATE SAMPLED 3/14/2000 3/14/2000 3/14/2000 3/14/2000 
---~------- - -~~----- ---------- ------ ------~ ------- ------------ --~-~ -~-~--- ------~--- --.--------
SOIL CLASSIFICATION (USCS) SP-SM Ml ----------------- ----~~ -~------- ------- --~---.---

GROUP CLASSIFICATION (MSHTO) A-2-4 
---~--.-----------------'------~-- -----~ -------- ------~~ ~-~----~---~-~- -~--~~--- ----

~ 
~r_---------------------------------------r--------------------------------------------------------------------------------,--P-LA--T-E------~ 

'" ,. 
u 

rn 
~ 

HI KLEINFELDER 

~r_--------------------------------------~ 
~ Project No: 35-8163-05 

SUMMARY OF LABORATORY TEST DATA 
Legacy Parkway - Preferred Alternative 

1-215 to J-15/US 89 Interchange 

K-1188 

§ 
~C~ap-yl~'g~ht~~~eln~~~~~er~.lr-'C~2~OO~O~--------------------~------------------------------------------------------------------------~----------~ 



a 
Q 

SUMMARY OF LABL ATORY TEST DATA 

-----------------------------------------------------------------, 
DESCRIPTION 

BORING NO 
- ------------------------_. ~.----.--------- .. ---------

SAMPI E DEPTII (m) 

I.INE 

STATION 

OFFSET (HT 01 LT) 

EI EVATION (m) 

SAMPLE TYPE 

DATE SAMPLED 

SOIL ClASSIFICATION (USeS) 

GROUP CI ASSIFICATION (AASIITO) 
----- - -- - -- - -- ------------- --~---

RB-371 RB-371 RB371 RB-371 RB-371 RB-371 RB-371 RB-371 RB-371 RB-371 
- -- ----. -------- ---- ------- ------- ----------1-------- ------~-----.~------- ------1 

061 3.05 610 914 12.19 1524 16.76 1737 19.81 25.91 
----.-------- ------- -- .---------- ------------ -------- -------1-----11-----1-----+-----

500 Soulh 500 South 1-.500 South_ 500 South 

70t338.171 --------- -" ZQ.!~~~E! __ ?Q!~~617! _ _ ?Q!338171 1-70+3381I~ J'O+~~E!.. _lQ!33817L 

029 RT 0.29 RT 0.29 RT 0.29 RT 0.29 RT 0.29 RT ---- ------- ----
128663 128683 1286.83 1286.83 _J_28_6_.8_3 ______ 1 __ 2_8_6._83 __ ~-----'1=:28:.:6::.:.8:.:3'--l-.....:.:12:.:8:.::6:..:.8:.::3-1--'Ic::2~86=-=-83=-- _1_28_6_8_3_. 

___ §~T__ ---~--- ---p-------~--- ----p---+---p'----I--.-:p---.j.--~p--1---'P~---I----'-P--1 
__ 21_2_8120~ _ ~~=-20:..:0..:.0-l--=21::.:2::.:8...:12:..:0.:..0=-0 _l-==-212812000 212812000 212812000 212612000 212812000 

-------- --------
212612000 212612000 

Cl Cl 
.. ------- ---1----------- - . --------.. - ------1----_._- ------ -----
-----.--___ --_. _________________ . _______ . ______________ L--__ . __ ..L_. ____ .L-____ J_. ____ _ 

~i~l€)f:~~i(~::'· ."""91 .-_~~:~~-I- ~_ =[~~~-[~=-_T----------~---.j.--~~~~~~~~-l-I-----.. ---~··~~~~6~6~~~-+-----------1 
MOISTURE CONTENT & UNIT WEIGHT 

~-~~~[~tt=~=J~~-=-t~-_=tE~r t l-::~:-f---.----.I 
MOISTUHE CONTENT ('!o) 
- ----- ---~ ----" -~ --- - -

WET UNIT WEIGHT ("Nlm'3) 
- - - -- - -" 

DHY lJNJr WEIGH r ("Nlm'3) 
----- ---- "- - - --

SPECIFIC GRAVITY 

A TIERBERG LIMITS 

UQUI[) LIMIT, IL 

PIASTICITl' INDEX. PI 

pJl 

RESISllVITY (uhm em) 

WATER 501 UBI E SUI FATE (ppm) 

~ 
~--------------------------~------------------------------------------------------.---=---~ ~ p~~ 

;; 
>-

" '" '" Ul 

'" 
III KLEINFELDER 

§~----------------------------------------~ 
l::' 
o a Project No: 35-8163-05 

SUMMARY OF LABORATORY TEST DATA 
Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

K-1189 

~~~~~~ __ ~~ ____________________ -i __________________________________________________________________________ L-__________ ~ 

Copyllgli/ Klwilfu/ddf Inc 2000 



a 
~ 

SUMMARY OF lABOh. .. TORY TEST DATA 

DESCRIPTION ---------------------------.-------.-.-.------------.--.--------.------------.-----.--------- --- - -- .--
--_._----

BORING NO 
_._-_._- --_._-- --------- ---_._---- -------~- -_._-- _ ... _----- ------ - -----_.- -------_. 

RB-417 RB-417 RB-417 RB-417 RB-41B RB-41B RB-419 RB-420 RB-420 RB-420 
-------------------1------· -------- -------- ----- -- ------. --------- ----- -----.---... ---- -.-- .----.---
SAMPLE DEPTH (m) 1.52 4.57 6.10 7.62 1.52 4.57 3.66 152 4.57 7.62 

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

LINE ____ . ________ .Q_M_ai_nl_ln_e _ _~_Ma_in_lin_e _. _D Main!i!l~_ D Mainline -------------D Mainline ---------
STATION 

OFFSET (RT or l T) 0.00 RT 0.00 RT 0.00 RT 0.00 RT 0.19 RT 0.19 RT 3.00 LT 0.00 RT 0.00 RT 0.00 RT ---------------------_._ ... - ----_._--- - .. _----- ._-----_.--- --.~----- -------- --------- _._----- ------- --- -- --------
ELEVATION (m) 12B4.89 1284.89 1284.89 1284.89 128489 1284.B9 1288.0B 1297.29 1297.29 1297.29 

------- ---------- -----_.--- -._-- -------- ----- -- ---- -----_.---
SAMPLE TYPE SH SH MC SH SH SH SPT SH SH SI! .------- ------- ---_._----- ---------
DATE SAMPLED 5/19/2000 5/19/2000 5/19/2000 5/19/2000 5/10/2000 5/10/2000 5/10/2000 5/11/2000 5/11/2000 5/1112000 

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

SOil CLASSIFICATION (USCS) Cl CL CL SM Cl 
c------------------------.. 

GROUP CLASSIFICATION (AASHTO) 
._---_. __ . -------

A-3 
-_._------- --_._--_.- ----- ---~--

A-7-6 
----------------------- - --_.-__ .-. -_. -------- - -----_._- .. _------ ~-_ .. _.- -_. -_. ----- --_. __ ._- ----_._------- -

~ 
g 
~~-----------------------------------------r--------------------------------------~--------------------------------------------~------------~ 
~ 

'" >-
o 

~ 
~ 

RlKLEINFELDER 

~r-----------------------------------------, 
o Project No.: 35-8163-05 

PLATE 

SUMMARY OF LABORATORY TEST DATA 
K-1228 

1-215 to 1-15/US 89 Interchange 
§ 
~C~Op-yn~9~hl~KI~eln~~~ld~er~.ln-c~2~ooo~--------------------~----------________________________________________________________________ L-________ ~ 



DESCRIPTION 

BORING NO 

SAMPl E DEPIII (01) 

LINE 

STATION 

OFFSEI (RT or l T) 

ELEVATION (m) 
. --- -

SAMPLE TYPE 

DATE SAMPLED 

SOIL CLASSIFICATION (USCS) 

GROUP CLASSIFICATION (AASt-ITO) 
--- --- ---- - - --. ---_ .. - ---~----------- ._-

SUMMARY OF LAE ~ATORY TEST DATA 

RB 421 RB-421 RB-421 
1---""--

1"52 4"57 6"71 

""--------------------------------- -----------

RB-421 RB-422 RB-422 RB-422 RB-422 

762 U2 7"62 

RB-423 

213 

RB-423 

8"53 
- ---- ------1 

Q MaL~~ _ Q !v1ainline __ Q MainlLn~ __ Q !v1ainJi!~ _Q Mainlin~ ____ QMainJi!1~ __ I~D=M!!'a"'in'!!!lin~e~jl-~D~,M=ai~nl"'in"""e-- Burk~~ _ Burke lane 

_ 4t22Q~QQ __ ~!220"OOQ_ 

° oQ ~T __ _ "_ Q 00 _~! _____ QOo RT ____ QQ~R_I __ ",,0 ""OD=--:cRcoT_l ___ o_o_o l!~__ 000 !!L_ ~!U_ 000 RT 000 RT ---------- -----------

__ !~!_92 _____ !~~~_"9_2 __ ~79? _____ 12979~ ___ 129540 _____ lc=2c:c95=c4-"0'---1-~1_=:2:::95::4:::0~+_~12~9~5:c-.4=-:0~1- 129157 129157 

____ Sf_i __________ S_H __ ~ ____ ~~ __ SH ____ S_PT ____ ~S"-'H'_____I-~S~H-- __ ~! __ ~_ 
5/17/2000 5/1712000 5/17/2000 5/1712000 5/11/2000 5/11/2000 5/1112000 5/11/2000 5/1212000 5/1212000 

CL SM Cl 
"----- - ---- ---- ---------t------ --"-- ------\ 

--" -------- - ~-"------
~I~IJE: AtJA~ Y_ ~I~ _(_p_ercen_l _p~s_'_"_n_gL 

~t:;~~~;;;,;::'::"NG . . - ---~ -~~---~--- ··~-=--=-:-.·.1~ -~-~~--~--r~~ _~--~----_~=~=-i ·-:·=~~~=-=---I=----=-=----- ~-~=~~=-------
NO 200 (74 microns) 75 18 __ _ _ ___ _ _2! _____ 1------" __ ~~ _____ 9_2 __ 

~~A! FRA~TI()N (~ Illlcr911s) _ __ _ __ _ _ _ _____ _ _ _ _ _____________ L _______ L-_____ _ 

MOISTURE CONTENT & UNIT WEIGHT 

.1L= --~-+_ .~~.-[=- ;~ .•••••. -~ -=-r-~-E~~~t- .. ~--MOIS1URE COtHENT (%) 
-- -- --- ---- --"- ----

WET UNIT WEIGIIT (~N/mh3) 
- - - -- -_.- -- - . ----- -
DRY UNIT WEIGHT (kN/m'3) 

--- ... ---- - -------- -
SPECIFIC GRAVITY 
-" ---- -- ----

ATIERBERG LIMITS 

~ 
~~------------------------------~--------------------------------------------------------------'-P-LA--T-E-----; 

11=1 KLEINFELDER 
K-1229 

SUMMARY OF LABORATORY TEST DATA 

§~-----------------------------------------~ 
U) 

b Project No .. 35-8163-05 
3~----~~~~~~-------------------------L--------------------------------------------------------------______________________ ~ ____________ ~ 

Copynght Klemfe/der, Illc 2000 

1-215 to 1-15/US 89 Interchange 





LL - Liquid Limit 

PL - Plastic Limit 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

I Mll , I 

IOli 

LL< 50 
Inorganic clayey silts to very fine 
sands of low plasticity 

Inorganic clays of low to medium 
plasticity 

Organic silts and organic silty 
clays of low plasticity 

k4 KlEINFElDER 

PROJECT NO. 35-8163-05 

, 

MHi 

CH 

OH 

LL~50 

Inorganic silts and clayey silts of 
high plasticity 

Inorganic clays of high plasticity 

Organic clays of medium to high 
plasticity and organic silts 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 

, PLATE 

K-17 



60 
I ~ 

50 

40 

~ 
x 
UJ 
0 
~ 30 
~ u 
~ 
rn 
:5 
a.. 20 

10 

0 
0 

I 

I 

I 

CH Vl 
./ 

V 

/ 
CL IZI V .., 

/ 
~ 

/ 
.., I/' 

7 
10' MH 

Y OH 

I '/ ML 
('" 'MI I 1/ 

I I 
OL 

25 50 75 

L1aUID LIMIT (LL) 

1 
kL I Sample Depth (m) PL PI Description 

, I 
• 158-19-2741 15.2 36 24 12 Lean CLAY (CL) 

r%l 158-19-2741 25.9 68 30 38 Clayey SAND (SC) 

.... 158-19-2761 
I I 

18.3 35 24 11 Lean CLAY (CL) 

* [58-19-276 24.4 36 22 15 Lean CLAY (CL) 
I 

o 158-19-279 1.4 43 26 17 Lean CLAY (CL) 

¢ 158-19-279 6.7 38 25 13 SILT (ML) 

LL - Liquid Limit PI - Plasticity Index 

I 

Ml! 
[ 

Cl i 

oli 

PL - Plastic Limit 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 I 
Inorganic clayey silts to very fine ! MH! I 

sands of low plasticity i I 

Inorganic clays of low to medium 
i CH plasticity 

Organic silts and organic silty OH clays of low plasticity 

LL~ 50 
Inorganic silts and clayey silts of 
high plasticity 

Inorganic clays of high plasticity 

Organic clays of medium to high 
plasticity and organic silts 

I Legacy Parkway - Preferred Alternative 

:RI K lEI N F E l 0 E R 1-215 to 1-15/U5 89 Interchange 

1---___________ 1 PLASTICITY CHART 
PROJECT NO. 35-8163-05 

I 
I 

100 

I 

1 

! 

PLATE 

K-18 



60 
I I IA' 

! I VI I CH 
50 

/(' 

40 
/" I 

~ CL 
~ 
/' 

x v w / 0 
~ 30 
>- ~ ~ 

U 
i= V (/) 

./ :s 20 c.. i/ V" MH 
fI 

V OH 
10 

VIML i i,., i lUll ./ j 

I 
OL 

I 0 
0 25 50 75 

LIQUID LIMIT (ll) 

I I Sample Depth (m) LL PL iPI I Description 

I • 158-19-279 10.7 40 20 I 19 Lean CLAY (CL) 

i ~ ! 58-19-281 I 15.8 50 34 16 Elastic SILT (MH) 

I 

! 

I 

I I 

I I i 

I I 

ML 

CL 

OL 

i 
I I 

I I 

LL - Liquid Limit PI - Plasticity Index 

PL - Plastic Limit 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 

Inorganic clayey silts to very fine MHI sands of low plasticity 

Inorganic clays of low to medium CH plasticity 

Organic silts and organic silty OH clays of low plasticity 

LL~50 

Inorganic silts and clayey silts of 
high plasticity 

Inorganic clays of high plasticity 

Organic clays of medium to high 
plasticity and organic silts 

k~ KLEIN FELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 
PROJECT NO. 35-8163-05 

100 

I 

PLATE 

K-19 
I 



1 60 
I I I I I IA' I I 

I I I I 
I 

I I CHI 
I 

I -,/ I I I , I I 
50 I 

I I ! X 
I V~ I 

40 
V ~ CL 

-' 
)( , 
w 

/ Cl 
~ 30 

V >-
I- .. 13 

V i= 
(/J 

./ ~ 20 a. 
/ 

", 
MH 

I c'v I OH 
10 

I 

I I i V I ML 
, ~I ' lUll I , 1.,;1', 

oi I I I jOL 
I 

0 25 50 75 100 

LIQUID LIMIT (LL) 

I 

I 
Sample I 

i 
! Depth (m) LL PL IPI Description 

I • 158-21-2821 7.6 I 54 28 i 26 Fat CLAY (CH) 

I I I 
I I 

I i 1%1 158-21-282 16.8 35 23 I 13 Lean CLAY (CL) 

I .& 158-21-2841 
I I I 

21.3 30 I 22 I 8 
I 

Lean CLAY (CL) I 
I 

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 - Liquid Limit PI - Plasticity Index 

PL - Plastic Limit 

Unified Soil Classification 

Fine Grained Soil Groups 

I 
! LL< 50 

! r 

I LL> 50 I i I 

I Mll Inorganic clayey silts to very fine 
! 

I 

MHI 
Inorganic silts and clayey silts of 

I sands of low plasticity I 
I high plasticity I 

Cl , Inorganic clays of low to medium I I 

plasticity CH I Inorganic clays of high plasticity 

I 
I Oll Organic silts and organic silty 

I 'OH Organic clays of medium to high 
I clays of low plasticity plasticity and organic silts I 

! Legacy Parkway - Preferred Alternative PLATE 

IH KLEINFELDER 
i 

1-215 to 1-15/US 89 Interchange I 
I 

, PLASTICITY CHART K-20 
PROJECT NO. 35-8163-05 I 
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6 0 

5 0 

40 

~ 30 
~ 
u 
1= 

~ 20 
c.. 

10 

o 
o 

I 

I ./ 
V-

I I I CH V 
i I I I 

I 

I 
v 

I -'" 
I I I I I I v 
I I ICL I I I ~ VI I 

I I I 
V , 

/ 

I I V , 

I I I / 
V 

/ V MH 

I I ~VI OHI I i I 

I ! i I VIML I I I I I 'I"I III 1 I I t / , I 

t j 
! i i I 

!OL I I 
I I 

I 
I I ! I I t t ' , I ! I 

25 50 75 100 

LIQUID LIMIT (LL) 

I Sample I 
I 

I 

iPL 
i 

I Depth (m) ILL ipi Description 

• LSB-19-471I 
, 

i i 12.2 ! 42 , 23 
! 

20 Lean CLA Y with sand (CL) 
I I 

I III ~SB-19-4711 32.0 35 I 24 I 11 Lean CLAY (CL) 

I 
I I 

! I I I 
I 

! i I 

LL - Liquid Limit 

PL - Plastic Limit 

PI - Plasticity Index 

Ml! 
Cli 

Oli 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 

Inorganic clayey silts to very fine 
sands of low plasticity 

Inorganic clays of low to medium 
plasticity 

Organic silts and organic silty 
clays of low plasticity 

MH 
, CH 

i OH 

LL> 50 
Inorganic silts and clayey silts of 
high plasticity 

Inorganic clays of high plasticity 

Organic clays of medium to high 
plasticity and organic silts 

k'i KLEIN FELDER 

Legacy Parkway Design/Build 

1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 
PROJECT NO. 35-8440-08 

i 

I 

PLATE 

K-1 



OH y 
10r-~~--~~--+-~~~-+--+-~--~~--~~~--~~--4--+--+--+~ 

---------------~/~~~·I iML , ("'I ' lUll / 

50 

LIQUID LIMIT (LL) 

I i 
Sample I 

• , SB-19-4731 

~ LSB-19-473i 
, I 

..... LSB-19-4731 

* ~SB-19-4731 
o LSB-19-4731 , . 

¢ LSB-19-473! 

Depth (m) iLL , 

3.0 I 
I 

9.1 

10.7 i 
! 

12.2 I 
13.7 I 

25.9 I 
I 

LL - Liquid Limit 

PL - Plastic Limit 

32 

30 

36 

35 

36 

42 

!PL Ipi I Description 

! 23 I 10 Lean CLAY with sand (CL) 

i 21 I 9 I Lean CLAY (CL) 
, 

I i 26 10 SILT (ML) 

I 24 r 11 SILT (ML) 

22 I 14 Lean CLAY (CL) 

24 18 Lean CLAY (CL) 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 

Inorganic clayey silts to very fine 
sands of low plasticity 

Inorganic clays of low to medium 
plasticity 

Organic silts and organic silty 
clays of low plasticity 

",,,I KLEINFELDER 

35-8440-08 

: CH 

OH 

LL? 50 

Inorganic silts and clayey silts of 
high plasticity 

Inorganic clays of high plasticity 

Organic clays of medium to high 
plasticity and organic silts 

Legacy Parkway Design/Build 

1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 

PLATE 

K-2 
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I 

Sample 

RB-369 

, :%I: RB-369 

I 

I 

I 
I 
i 
! 
I 

I 
I 
I 

I 

I 

I I I 
I I I i I 

i I 

I I I i 

I I ! I I 

I !CL I 
I 

! I , I 
I I I 

I ! I 
I 

, 

I I 
I 

! V i 

I I 
I 

.., 
/' I ./ 

I I I / 
V" 

I I I Y ! I I 
, 

VIMLI 
I /1 I 

I OL I 
I 

I I I 1 I 

25 50 

LIQUID LIMIT (LL) 

1 

ILL 
I 
IPL 

i 
Depth (m) 

25 1.5 48 I 23 

13.7 45 20 ! 25 

! j/I I CH 
I 

i 
I I iY I I i I I 

I ! I I 
I I I 

I A 
I '/ i 

I 
I I L I I 

i/ 
, 

I 

I 

I 

IMH 

I ! IOH I I I I 1 , 

I ! 
I 

I 
I I I 

I 
I 

I I i I I 

! I I ! 
I 1 

i , I I ! 
75 

Description 

Lean CLAY (CL) 

Lean CLAY (CL) 

LL - Liquid Limit 

PL - Plastic Limit 

PI - Plasticity Index 

CL 

Unified Soil Classification 
Fine Grained Soil Groups 

LL< 50 

Inorganic clayey slits to very fine 
sands of low plasticity 

Inorganic clays of low to medium 
plasticity 

Organic silts and organic silty 
clays of low plasticity 

MH 

CH 

OH 

LL> 50 

Inorganic silts and clayey silts of 
high plasticity 

Inorganic clays of high plasticity 

Organic clays of medium to high 
plasticity and organic silts 

~fI KLEINFELDER 

I Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 
PROJECTNQ. 35-8163-05 
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I 
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I 
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I 
I 

I 
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I 
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100 
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i PLATE 
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CIJ 
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('I U 

i Sample 

• RB-370 

I 
I 

CL 

/ 
V 

A 
V 

V 
V ML 

/, 

jOL 
, 

25 50 

LIQUID LIMIT (LL) 

, 
Depth (m) ILL 

18.3 

LL - Liquid Limit 

PL - Plastic Limit 

44 

IPL 
I 
IPI 

I 28 I 

I [ I CHI I I V-1 I I I I I 

I I IX V .... 
~ 
V 

/ 
V 

V 
MH 

IOH 

I 

I 
75 

Description 

16 SILT (ML) 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

LL< 50 LL> 50 

ML Inorganic clayey silts to very fine MH Inorganic silts and clayey silts of 
sands of low plasticity high plasticity 

CL: Inorganic clays of low to medium CH Inorganic clays of high plasticity 
plasticity 

OL Organic silts and organic silty OH Organic clays of medium to high 
clays of low plasticity plasticity and organic silts 
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LlaUID LIMIT (LL) 

Sample Depth (m) Description 

RB-370 9.1 NP NP NP Silty SAND (SM) 

RB-370 12.8 
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35 I 21 14 Lean CLAY (CL) 
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I I 
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LL - Liquid Limit 

Pl - Plastic Limit 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

Ll < 50 

Inorganic clayey silts to very fine 
sands of low plasticity 

Inorganic clays of low to medium 
plasticity 

Organic silts and organic silty 
clays of low plasticity 

MH 

CH 

OH 

Ll> 50 

Inorganic silts and clayey silts of 
high plasticity 

Inorganic clays of high plasticity 

Organic clays of medium to high 
plasticity and organic silts 
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I I Depth (m) ILL iPL PI Description 
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LL - Liquid Limit PI - Plasticity Index 

PL - Plastic Limit 
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I Description 

21 Lean CLAY (CL) 

PI • Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

I 

i I I LL< 50 LL> 50 

Mli Inorganic clayey silts to very fine 
, 

I 

MHi Inorganic slits and clayey silts of 
i 

sands of low plasticity 
I 

i high plasticity 

Cli Inorganic clays of low to medium , 
I CH ! Inorganic clays of high plasticity , 

plasticity i 

Ol! Organic silts and organic silty 
! 

I 
Organic clays of medium to high 

, OH I clays of low plasticity I plasticity and organic silts 
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LIQUID LIMIT (LL) 

I I Sample I Depth (m) LL !PL [PI Description 

! .1 ! I RB-419 I 6.7 I 
i 35 I 22 I 13 i 0 

LL - Liquid Limit 

PL - Plastic Limit 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

! LL < 50 I 

M L I Inorganic clayey silts to very fine M H I 
sands of low plasticity 

, 1 

C L i ~~~~I~~~ clays of low to medium i C H i 
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LL> 50 
Inorganic silts and clayey silts of 
high plasticity 

Inorganic clays of high plasticity 

Organic clays of medium to high 
plasticity and organic silts 
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LL - Liquid Limit 

PL - Plastic Limit 
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Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 
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Inorganic clayey slits to very fine 
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LL> 50 

Inorganic slits and clayey slits of 
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Organic clays of medium to high 
plasticity and organic silts 
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Description 

14 Lean CLAY (CL) 

13 Lean CLAY (CL) 

PI • Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

I LL < 50 I ! 
I 

LL> 50 
I 
I 

MLI Inorganic clayey silts to very fine I MHI 
Inorganic silts and clayey silts of 

sands of low plasticity I high plasticity 
! 

! CLI Inorganic clays of low to medium CH Inorganic clays of high plasticity 
plasticity I 

I ! Organic silts and organic silty ! Organic clays of medium to high OLI clays of low plasticity i I OH plasticity and organic silts 
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SIEVE ANALYSIS HYDROMETER 
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i 

• 
Sample Depth (m) 

LSB·19-471 12.2 

h.a K LEI N F E L D E R 

PROJECTNo. 35-8440-08 
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SILT 
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Description Classification 

Lean CLAY with sand 

Legacy Parkway Design/Build 

1-215 to 1-15/US 89 Interchange 
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SIEVE ANALYSIS HYDROMETER 
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GRAIN SIZE (mm) 

I GRAVEL SAND 

I coarse fine I coarse medium 

I Symbol Sample I Depth (m) 

! • RB-366 7.0 

L .. I K LEI N F E L D E R 

SILT 
fine 

DeSCription I Classification 
i 

Silty SAND I SM 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

'---------------i GRAIN SIZE DISTRIBUTION 
PROJECT NO. 35-8163-05 

0.001 

I CLAY I 

PLATE 

K-152 
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GRAIN SIZE (mm) 

0.001 
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fine coarse medium I fine 
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Symbol I Sample 
I 
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• I RB-370 i 35.0 I' Poorly graded SAND with slit I SP-SM i 
'--___ ----"--___ -'-, ____ .l...-__________ .Li' -----; 

I Legacy Parkway - Preferred Alternative PLATF 
, III KLEINFELDER 1-215 to 1-15/US 89 Interchange 

f--___________ i GRAIN SIZE DISTRIBUTION K-153 
PROJECT NO. 35-8163-05 



SIEVE ANALYSIS 
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* RB.J70 12.8 

0 RB-370 12.8 

hi K LEI N F E L 0 E R 

~JECT NO. 35-8440-06 

1 0.1 0.01 
GRAIN SIZE (mm) 

SAND 

I 
SILT 

medium fine 

Description Classification 

Silty SAND 

Silty SAND 

Silty SAND 

Lean CLAY 

Silty SAND 

Legacy Parkway Design/Build 

1-215 to 1-15/US 89 Interchange 

SM 

SM 

SM 

CL 

SM 

GRAIN SIZE DISTRIBUTION 

0.001 

CLAY 

PLATE 

K-1 
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SIEVE ANALYSIS HYDROMETER 

76.1 38.1 19.0 9.51 
u.s. STANDARD SIEVE SIZES 

mm mm mm mm #4 #10 #16 #30 #60 #100 #200 

10 

GRAVEL 

coarse fine coarse 

Symbol Sample I Depth (m) I 
I I 

• RB..J70 I 13.7 

k..-J KLEINFELDER 

PROJECT NO. 35-8440-06 

1 0.1 0.01 
GRAIN SIZE (mm) 

SAND 

fine medium I 
SILT 

Description Classification I 

SILT 

Legacy Parkway Design/Build 

1-21S to I-iS/US 89 Interchange 

ML 

GRAIN SIZE DISTRIBUTION 

0.001 

CLAY 

PLATE 

K-2 





Date 
Time Elapsed Time· Applied Stress 

Dial Reading 
Strain 

(HH:MM:SS) (HH:MM:SS) (kPa) (%) 

01/30/00 9:35:00 72:35:00 0542 
01/31/00 8:50:00 95:55:00 0543 

16:50:00 103:55:00 0545 
02101/00 7:45:00 118:50:00 0545 

11:15:00 122:15:00 383.0 0545 3.52 
11:15:00 0:00:00 766.1 0560 3.67 
11:15:06 0:00:06 0574 
11:15:15 0:00:15 0579 
11 :15:30 0:00:30 0585 
11:16:00 0:01:00 0593 
11 :17:00 0:02:00 0605 
11:19:00 0:04:00 0622 
11:23:00 0:08:00 0641 
11:30:00 0:15:00 0661 
11:45:00 0:30:00 0680 
12:15:00 1:00:00 0694 
13:15:00 2:00:00 0703 
15:15:00 4:00:00 0712 
19:15:00 8:00:00 0720 

02102100 11 :15:00 24:00:00 0732 
14:20:00 27:10:00 0732 
19:00:00 31:50:00 0734 

02103/00 8:30:00 45:20:00 0738 
17:20:00 54:10:00 0740 

02104/00 7:30:00 68:20:00 0743 
11:40:00 72:30:00 0744 
17:35:00 78:25:00 0745 

02106/00 15:45:00 100:35:00 0749 
02108/00 10:30:00 1532.2 1113 9.20 

16:30:00 766.1 1055 8.62 
19:00:00 383.0 0966 7.73 

02109/00 7:35:00 191.5 0848 6.55 

PLATE K-369 
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35 , I I 
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PRESSURE - kPa 

I Initial 
, 

I 
I Final 

I Sample I 58-19-274 I I Dry density, kN/m"3 
i 

14.7 I 16.3 I 
I 

I i 
, 

I I 
I I Depth 15.24 m I ! Water content, % I 30.1 

II 
25.4 , 

I Classification I CL I I Sample height, mm 25.4 23.1 
, 

, , ! ! , , 

Legacy Parkway - Preferred Alternative ~ PLATE 

IH KLEINFELDER 1-215 to 1-15/US 89 Interchange 

CONSOLIDATION TEST RESULTS K-370 
PROJECT NO. 35-8163-05 : 
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PLATE K- 371 
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III KLEINFELDER 

PROJECT NO. 35-8163-05 
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11 
.... r-. r-. r--. r--
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I 

100 
PRESSURE - kPa 

J---...~ re-

I 

I 

I Initial 

i Dry density, kN/m A 3 

I Water content, % 

I Sample height, mm 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

12.1 

45.1 

25.4 

I 

I 

\ 

CONSOLIDATION TEST RESULTS 
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Final 
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PLATE K- 373 
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PROJECT NO. 35-8163-05 
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1000 

PRESSURE - kPa 

I Initial 
I 

I Dry density, kN/mA 3 ! 
I 
I Water content, % 
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! Sample height, mm 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

15.9 

26.8 

25.4 

CONSOLIDATION TEST RESULTS 
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10000 

Final 

17.7 

21.3 

22.9 

PLATE 

K-374 



Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Boring Number: SB-19-276 
Sample Depth: 18.3 m 

Date 
nme Elapsed Time· 

(HH:MM:SS) (HH:MM:SS) 

03/20/00 9:55:00 
18:30:00 

03/21/00 7:20:00 
12:10:00 
17:00:00 

03/22100 8:00:00 
17:00:00 

03/23/00 16:50:00 
03/24/00 17:50:00 
03/25/00 8:55:00 

11:20:00 
13:05:00 

Project Number: 35-8163-05 

Before Test 
(mm) 

After Test 
(mm) 

Water added at 8.6 kPa. 
• Elapsed Time shown only for time rates. 

Applied Stress 
Dial Reading 

Strain 
(kPa) (%) 

0200 
8.6 0267 0.67 
16.8 0330 1.30 
33.5 0408 2.08 
67.0 0529 3.29 
134.5 0682 4.82 
268.6 0871 6.71 
537.7 1117 9.17 

1075.4 1417 12.17 
537.7 1389 11.89 
268.6 1358 11.58 
67.0 1272 10.72 

PLATE K-375 
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i Sample 58-19-276 

I Depth 24.38 m 

I Classification CL 

III KLEINFELDER 

PROJECT NO. 35-8163-05 

I I ............ 
1 ......... ' 

I 
i'--..f',. 

• 

I 

I 

100 
PRESSURE - kPa 

, 

I Dry density, kN/mA 3 

I Water content, % 

I Sample height, mm 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

Initial 

15.1 

29.4 

25.4 

I 

~ 

" 

1000 

Final 

16.4 

26.3 

23.4 

I PLATE 

I 

CONSOLIDATION TEST RESULTS K-376 



O.050r----,.----~---~---~---~----:----~---....., 

O.065r-------~------_r------_+--------~------+_------~------_+------~ 

o ~ z U

L ! Q070~\~~~~~~~~~~~~~~~ 
is 

0075 \ 

.080 'i'---

O.085r--T--l~---1"'~--o;;;;;;;;;;;;f:::;::===+===~==1==1 
--
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SQUARE ROOT of TIME (min) 

Sample 58-19-276 

Depth 24.4m 

Pressure (MPa) • 0.19 1 I%l 0.38 

I Legacy Parkway - Preferred Alternative 

~ K LEI N F E L D E R I 1-215 to 1-15/US 89 Interchange 

--------------1
1

.
1 TIME RATE CONSOLIDATION 

PROJECT NO. 35-8163-05 

PLATE 

K-377 

TIME RATE (RTC) 2·M·B Z003SB2B.GPJ 611/00 



Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Boring Number: S8-19-276 
Sample Depth: 24.4 m 

Date 
Time Elapsed Time· 

(HH:MM:SS) (HH:MM:SS) 

03/21/00 9:00:00 
11:00:00 
14:30:00 
17:20:00 
21:00:00 

03/24/00 7:50:00 
7:55:00 0:00:00 
7:55:06 0:00:06 
7:55:15 0:00:15 
7:55:30 0:00:30 
7:56:00 0:01:00 
7:57:00 0:02:00 
7:59:00 0:04:00 
8:03:00 0:08:00 
8:10:00 0:15:00 
8:25:00 0:30:00 
8:55:00 1:00:00 
9:55:00 2:00:00 

11:55:00 4:00:00 
15:55:00 8:00:00 

03/25/00 7:55:00 24:00:00 
9:22:00 0:00:00 
9:22:06 0:00:06 
9:22:15 0:00:15 

Project Number: 35-8163-05 

Sample Height 
Sample Diameter 

Before Test 
(mm) 

25.4 
49.0 

After Test 
(mm) 

Water added at 4.8 kPa. 
• Elapsed Time shown only for time rates. 

Applied Stress 
Dial Reading 

Strain 
(kPa) (%) 

0207 
4.8 0217 0.10 
12.0 0254 0.47 
23.9 0307 1.00 
47.9 0384 1.77 
95.8 0502 2.95 
191.5 0520 

0531 
0538 
0546 
0556 
0568 
0581 
0593 
0601 
0608 
0615 
0619 
0624 
0628 

191.5 0635 4.28 
383.0 0661 4.54 

0676 
0688 

PLATE K-378 



Date 
Time Elapsed Time· Applied Stress 

Dial Reading 
Strain 

(HH:MM:SS) (HH:MM:SS) (kPa) (%) 
9:22:30 0:00:30 0700 
9:23:00 0:01:00 0717 
9:24:00 0:02:00 0738 
9:26:00 0:04:00 0762 
9:30:00 0:08:00 0785 
9:37:00 0:15:00 0803 
9:52:00 0:30:00 0817 
10:22:00 1:00:00 0828 
11:22:00 2:00:00 0838 
13:22:00 4:00:00 0847 
17:22:00 8:00:00 0857 

03/26/00 9:22:00 24:00:00 383.0 0867 6.60 
03/27/00 14:40:00 766.1 1211 10.04 

19:30:00 383.0 1178 9.71 
03/28/00 8:15:00 191.5 1133 9.26 

11:55:00 47.9 1018 8.11 

PLATE K-379 
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35~~~~~ ______ ~ ____ ~ __ ~~~~~~~------~--~----~~~~~, 
10 100 1000 

PRESSURE - kPa 

II Initial Final 

I Sample 58-19-279 
I 

I Dry density, kN/m"3 13.8 15.6 
I 

Depth 1.37 m ! Water content, % 30.9 27.8 

I Classification 
I 

CL ! Sample height, mm 25.4 22.6 

I PLATE 

III KLEINFELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

CONSOLIDATION TEST RESULTS K-380 
PROJECT NO. 35-8163-05 



Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Boring Number: SB-19-279 
Sample Depth: 1.5 m 

Date 
Time Elapsed Time* 

(HH:MM:SS) (HH:MM:SS) 

04/21/00 15:40:00 
15:50:00 

04/22/00 9:20:00 
13:40:00 

04/23/00 9:30:00 
17:10:00 

04/24/00 11 :00:00 
04/25/00 8:15:00 
04/26/00 11 :35:00 
04/27/00 7:00:00 

17:00:00 
04/28/00 8:20:00 

Project Number: 35-8163-05 

Before Test 
(mm) 

After Test 
(mm) 

Water added at 4.8 kPa. 
* Elapsed Time shown only for time rates. 

Applied Stress 
Dial Reading 

Strain 
(kPa) (%) 

0228 
4.8 0237 0.09 
12.0 0289 0.61 
23.9 0351 1.23 
47.9 0483 2.55 
95.8 0631 4.03 
191.5 0875 6.47 
383.0 1180 9.52 
766.1 1533 13.05 
383.0 1504 12.76 
191.5 1464 12.36 
47.9 1346 11.18 

PLATE K-381 
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PRESSURE - kPa 

: Initial Final 

Sample 58-19-279 Dry density, kN/m A 3 14.1 16.0 

Depth 6.71 m Water content, % 33.1 26.8 

I Classification ML I Sample height, mm 25.4 I 22.4 I 

RI KLEINFELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange II, PLATE 

K-382 
i CONSOLIDATION TEST RESULTS 

PROJECT NO. 35-8163-05 
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Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Boring Number: 5B-19-279 
Sample Depth: 6.7m 

Date 
Time Elapsed Time* 

(HH:MM:SS) (HH:MM:SS) 

04/21/00 15:45:00 
9:20:00 
12:55:00 

04/23/00 8:00:00 
8:06:00 0:00:00 
8:06:06 0:00:06 
8:06:15 0:00:15 
8:06:30 0:00:30 
8:07:00 0:01:00 
8:08:00 0:02:00 
8:10:00 0:04:00 
8:14:00 0:08:00 
8:21:00 0:15:00 
8:36:00 0:30:00 
9·06:00 1 :00:00 
10:06·00 2:00:00 
12:06:00 4:00:00 
16:06:00 8:00:00 

04/24/00 8:06.00 24:00:00 
8:03:00 0:00:00 
8:03:06 0:00:06 
8:03:15 0:00:15 
8:03:30 0:0030 
8:04·00 0:01:00 

Project Number: 35-8163-05 

Before Test 
(mm) 

After Test 
(mm) 

Water added at 4.8 kPa. 
* Elapsed Time shown only for time rates. 

Applied Stress 
Dial Reading 

Strain 
(kPa) (%) 

0270 
4.8 0309 0.39 
12.0 0372 1.02 
23.9 0475 2.05 
47.9 0489 2.19 

0501 
0509 
0517 
0528 
0540 
0553 
0564 
0572 
0580 
0587 
0594 
0600 
0606 

479 0618 3.48 
95.8 0635 3.65 

0649 
0659 
0670 
0684 

PLATE K-384 



Date 
Time Elapsed Time· Applied Stress 

Dial Reading 
Strain 

(HH:MM:SS) (HH:MM:SS) (kPa) (%) 

8:05:00 0:02:00 0703 
8:07:00 0:04:00 0720 
8:11:00 0:08:00 0734 
8:18:00 0:15:00 0744 
8:33:00 0:30:00 0754 
9:03:00 1:00:00 0763 

10:03:00 2:00:00 0772 
12:03:00 4:00:00 0780 
16:03:00 8:00:00 0789 

04/25/00 8:03:00 24:00:00 95.8 0795 5.25 
15:20:00 191.5 1020 7.50 

04/26/00 11 :35:00 383.0 1304 10.34 
04/27/00 7:00:00 766.1 1628 13.58 

10:00:00 383.0 1610 13.40 
17:00:00 191.5 1569 12.99 

04/28/00 8:15:00 47.9 1471 12.01 

PLATE K-385 
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I Dry density, kN/ml\3 

I Water content, % 
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Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Boring Number: SB-19-279 
Sample Depth: 7.6m 

Date 
Time Elapsed Time* 

(HH:MM:SS) (HH:MM:SS) 

04/21/00 15:55:00 
17:30:00 

04/22/00 9:20:00 
13:40:00 

04/23/00 9:30:00 
17:10:00 

04/24/00 11 :00:00 
04/25/00 8:10:00 
04/26/00 11 :35:00 
04/27/00 7:00:00 

17:00:00 
04/28/00 8:00:00 

Project Number: 35-8163-05 

Before Test 
(mm) 

After Test 
(mm) 

Water added at 4.8 kPa. 
* Elapsed Time shown only for time rates. 

Applied Stress 
Dial Reading 

Strain 
(kPa) (%) 

0227 
4.8 0250 0.23 
12.0 0316 0.89 
23.9 0387 1.60 
47.9 0522 2.95 
95.8 0702 4.75 
191.5 0984 7.57 
383.0 1324 10.97 
766.1 1700 14.73 
383.0 1667 14.40 
191.5 1625 13.98 
47.9 1506 12.79 

PLATE K-387 
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III KLEIN FELDER 

PROJECT NO. 35-8163-05 

I"'-~I-L' ~~ 
• .... I I ~ 

I I I 

I 

100 
PRESSURE· kPa 

! Initial I 

I 
I Dry density, kN/m A 3 

I 

i Water content, % I 

I 
I 

I ! Sample height, mm 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

14.7 [ 

! 
30.0 I 

I 

25.4 I 

CONSOLIDATION TEST RESULTS 

f'.. --
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I 

I 

1000 

Final I 

15.8 I 
I 
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27.1 I 
I 

I 23.9 I 

PLATE 
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Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Baring Number: SB-19-279 
Sample Depth: 18.3 m 

Date 
Time Elapsed Time· 

(HH:MM:SS) (HH:MM:SS) 

04/21/00 16:05:00 
19:40:00 

04/22/00 9:20:00 
13:40:00 
16:05:00 

04/23/00 9:30:00 
17:10:00 

04/24/00 13:00:00 
04/25/00 9:30:00 

11 :30:00 
13:30:00 

04/26/00 11 :35:00 

Project Number: 35-8163-05 

Before Test 
(mm) 

After Test 
(mm) 

Water added at 4.8 kPa. 
* Elapsed Time shown only for time rates 

Applied Stress 
Dial Reading 

Strain 
(kPa) (%) 

0256 
4.8 0289 0.33 
12.0 0319 0.63 
23.9 0355 0.99 
47.9 0407 1.51 
95.8 0486 2.30 
191.5 0592 3.36 
383.0 0826 5.70 
766.1 1142 8.86 
383.0 1110 8.54 
191.5 1066 8.10 
47.9 0938 6.82 

PLATE K-389 
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PRESSURE - kPa 

Initial I Final I 

I Sample 

, 

58-19-281 
I 

Dry density, kN/m A 3 14.7 I 16.5 
! I Depth 9.14m i Water content, % 30.0 I 25.5 I 

I I 
I 

I 
I 

I Classification CL I I Sample height, mm i 25.4 
I 22.6 I ! I 

I 

, 

Legacy Parkway - Preferred Alternative PLATE i 

III KLEINFELDER I 
1-215 to 1-15/US 89 Interchange 

I 

" CONSOLIDATION TEST RESULTS K-390 
PROJECT NO 35-8163-05 i 



Legacy Parkway 

Boring Number: SB-19-281 
Sample Depth: 9.1 m 

Date 
Time 

(HH:MM:SS) 

03/28/00 17:30:00 
18:40:00 

03/29/00 7:15:00 
13:50:00 
19:30:00 

03/30/00 10:05:00 
03/31/00 7:20:00 
04/01/00 9:00:00 
04/02100 10:30:00 

18:00:00 
04/03/00 8:50:00 
04/04/00 7:10:00 

Kleinfelder, Inc. 
Consolidation Test Data 

Elapsed Time· 
(HH:MM:SS) 

Project Number: 35-8163-05 

Before Test 
(mm) 

After Test 
(mm) 

Water added at 4.8 kPa. 
• Elapsed Time shown only for time rates. 

Applied Stress 
Dial Reading 

Strain 
(kPa) (0/0) 

0127 
4.8 0183 0.56 
12.0 0277 1.50 
23.9 0373 2.46 
47.9 0492 3.65 
95.8 0646 5.19 
191.5 0849 7.22 
383.0 1126 9.99 
766.1 1467 13.40 
383.0 1434 13.07 
191.5 1390 12.63 
47.9 1275 11.48 

PLATE K-391 
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PRESSURE - kPa 

i I Dry density, kN/mA 3 
I 

I Water content, % 
I 

I i 

I I Sample height, mm I 
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1-215 to 1-15/US 89 Interchange 
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1\ 
\ ..... 

I 

1000 

Final 

13.1 
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Legacy Parkway 

Baring Number. 58-19-281 
Sample Depth: 15.8 m 

Date 
Time 

(HH:MM:SS) 

03/28/00 17:50:00 
18:40:00 

03/29/00 7:20:00 
13:50:00 
19:30:00 

03/30/00 10:05:00 
03/31/00 7:00:00 
04/01/00 9:00:00 
04/02100 18:00:00 
04/03/00 8:50:00 

15:40:00 
04/04/00 7:50:00 

Kleinfelder, Inc. 
Consolidation Test Data 

Elapsed Time· 
(HH:MM:SS) 

Project Number: 35-8163-05 

Before Test 
(mm) 

After Test 
(mm) 

Water added at 4.8 kPa. 
• Elapsed Time shown only for time rates. 

Applied Stress 
Dial Reading 

Strain 
(kPa) (%) 

0176 
4.8 0198 0.22 
12.0 0238 0.62 
23.9 0289 1.13 
47.9 0363 1.87 
95.8 0473 2.97 
191.5 0677 5.01 
383.0 1293 11.17 
766.1 2130 19.54 
383.0 2094 19.18 
191.5 2047 18.71 
47.9 1904 17.28 

PLATE K-393 
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PRESSURE - kPa 

I Initial 
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i Dry density, kN/mJ\3 I Sample 58-21-282 12.7 

Depth 7.62 m Water content, % 40.0 

I Classification CH I Sample height, mm 25.4 
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1-215 to 1-15/US 89 Interchange 

CONSOLIDATION TEST RESULTS 
PROJECTNo. 35-8163-05 
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Legacy Parkway 

Boring Number: RB-369 
Sample Depth: 16.8 m 

Date 
Time 

(HH:MM:SS) 

04/08/00 9:20:00 
10:10:00 
16:10:00 

04/09/00 8:45:00 
04/10/00 8:50:00 

18:35:00 
04/11/00 12:25:00 
04/12100 8:30:00 
04/13100 17:45:00 
04/14/00 14:55:00 
04/15/00 18:15:00 
04/17/00 7:00:00 

Kleinfelder, Inc. 
Consolidation Test Data 

Elapsed Time* 
(HH:MM:SS) 

Project Number: 35-8163-05 

Before Test After Test 
(mm) (mm) 

I Sample Heightl 25.4 25.8 
I Sample Diameterl 49.0 I~'; 

j:~,~,/ 

Water added at 4.8 kPa. 
* Elapsed Time shown only for time rates. 

Applied Stress 
Dial Reading 

Strain 
(kPa) (%) 

0176 
4.8 0171 -0.05 
12.0 0215 0.39 
23.9 0285 1.09 
47.9 0377 2.01 
95.8 0489 3.13 
191.5 0641 4.65 
383.0 0838 6.62 
766.1 1089 9.13 
383.0 1062 8.86 
191.5 1022 8.46 
47.9 0920 7.44 

PLATE K-708 
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10 100 1,000 

PRESSURE - kPa 

I Initial I Final i 

! Sample 
I 

RB-370 
I I Dry density, kN/mA 3 j 12.4 I 14.0 I ! 

I Depth I 18.29 m I I Water content, % I 43.3 I 36.1 

I 

I 
I I 

I I Classification j 

i I 
ML 

I ! Sample height, mm 25.4 i 22.6 I 

Legacy Parkway - Preferred Alternative PLATE 

IH KLEIN FELDER 1-215 to 1-15/US 89 Interchange 

CONSOLIDATION TEST RESULTS K-709 
PROJECT NO. 35-8163-05 : 
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TIME RATE CONSOLIDATION 
I 

K-710 
PROJECT NO. 35-8163-05 I 

TIME RATE (RTC) 2-M-B Z003RB.GPJ 6/1/00 



Legacy Parkway 

Boring Number: RB-370 
Sample Depth: 18.3 m 

Date 
Time 

(HH:MM:SS) 

04/04/00 11:20:00 
11:45:00 
15:00:00 
17:00:00 

04/05/00 11 :00:00 
04/07/00 7:00:00 

7:57:00 
7:57:06 
7:57:15 
7:57:30 
7:58:00 
7:59:00 
8:01:00 
8!"O5:00 
8:13:00 
8:27:00 
8:57:00 
9:57:00 
11 :57:00 
15:57:00 

04/08/00 7:57:00 
8:00:00 
8:00:06 
8:00:15 

Kleinfelder, Inc. 
Consolidation Test Data 

Elapsed Time* 
(HH:MM:SS) 

0:00:00 
0:00:06 
0:00:15 
0:00:30 
0:01:00 
0:02:00 
0:04:00 
0:08:00 
0:16:00 
0:30:00 
1:00:00 
2:00:00 
4:00:00 
8:00:00 

24:00:00 
0:00:00 
0:00:06 
0:00:15 

Project Number: 35-8163-05 

Before Test After Test 
(mm) (mm) 

L Sample Heightl 25.4 22.0 
I Sample Diameterl 49.0 I"'F~.:! ;t ,.>a:Jd, <.II\i;l!!:',"'; 

Water added at 4.8 kPa . 
.. Elapsed Time shown only for time rates. 

Applied Stress 
Dial Reading 

Strain 
(kPa) (%) 

0193 
4.8 0179 -0.14 
12.0 0206 0.13 
23.9 0240 0.47 
47.9 0310 1.17 
95.8 0412 2.19 
191.5 0430 2.37 

0443 
0453 
0463 
0475 
0487 
0496 
0504 
0509 
0514 
0520 
0527 
0533 
0539 

191.5 0550 3.57 
383.0 0575 3.82 

0594 
0613 

PLATE K-711 



Date 
Time Elapsed Time* Applied Stress 

Dial Reading 
Strain 

(HH:MM:SS) (HH:MM:SS) (kPa) (%) 

8:00:30 0:00:30 0635 
8:01:00 0:01:00 0662 
8:02:00 0:02:00 0698 
8:04:00 0:04:00 0740 
8:08:00 0:08:00 0778 
8:15:00 0:15:00 0810 
8:30:00 0:30:00 0840 
9:00:00 1:00:00 0867 

10:00:00 2:00:00 0892 
12:00:00 4:00:00 0919 
16:00:00 8:00:00 0946 

04/09/00 8:00:00 24:00:00 383.0 0986 7.93 
8:00:00 766.1 1583 13.90 
18:35:00 383.0 1547 13.54 

04/11/00 12:25:00 191.5 1485 12.92 
16:50:00 47.9 1315 11.22 

PLATE K-712 
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I CONSOLIDATION TEST RESULTS I 
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PLATE K- 889 
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PLATE K- 891 
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PLATE K- 893 
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! Classification CL i Sample height, mm 25.4 23.4 
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CONSOLIDATION TEST RESULTS K-894 
PROJECT NO. 35-8163-05 
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300r-----~------_4------~------4_------+_------~----~------~ 

250r-------~------~------~----~------~------~------~------~ 

200r-------~------~------~----~------~------~-------4------~ 

12 14 16 

STRAIN, % 

Specimen Identification UsCs Classification qu (kPa) 100 (kN/ml MC% 

• 58·19·274 15.2 Lean CLAY (CL) 90 14.9 29 

1%1 58·19·274 25.9 Clayey 5ANO (5C) 94 17.1 19 

... 58·19·276 18.3 Lean CLAY (CL) 150 17.1 25 

* 58·19·276 24.4 Lean CLAY (CL) 127 14.6 30 

0 58·19·279 6.7 51LT (ML) 60 14.4 34 

LI K LEI N F E L 0 E R 

Legacy Parkway. Preferred Alternative 

1·215 to 1-15/US 89 Interchange 

---------------IUNCONFINED COMPRESSION TEST 
PROJECTNo. 35-8163-05 

PLATE 

K-922 
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STRAIN, % 
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(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 

INORGANIC ANALYSIS REPORT 

Client: Kleinfelder-SLC Contact: Chris Garris 

Date Sampled: February 1,2000 Date Received: March 29, 2000 

Project: Legacy Parkway/35-8163-05.005 

Lab Sample ID: Field Sample ID: 
L40594-04A SB-19-276 bag 1 @ 5-6' 

Date Method Reporting Amount 

Analytical Results Units Analyzed Used Limit Detected 

pH pH units 3/30/00 9045C 0 8.80 

Resistivity ohm-em 3/30/00 25108 0 1,400 * 

Sulfate mg/kg 3/30/00 375.4 5.0 180 * 

* Analysis is performed on a 1: 1 Dr water extract for soils. 

Rel""d by ~\J Ps 
\ 

Laboratory Supervisor Report Date: A "I - ? DOll A "IrE 1.<-1"1 060 
pn ), _doct- age ~ 11 

This report is provided tOt the exclusive use 01 the addressee. Privileges of subMquent use of the name of this company or any member of its statl. or reproduction at this report in connection 
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Client: Kleinfelder-SLC Contact Chris Garris 

Date Sampled: February 17,2000 Date Received: March 29,2000 

Project: Legacy Parkway/3S-8163-0S.00S 

Lab Sample ID: Field Sample ID: 
L40S94-1SA SB-22-288 #3A @ 8-10' 

Date Method Reporting Amount 

Analytical Results Units Analyzed Used Limit Detected 

pH pH units 3/30/00 9045C 0 8.40 

Resistivity ohm-em 3/30/00 25108 0 3,900 • 
Sulfate mglkg 3/30/00 375.4 S.O 23 * 

* Analysis is performed on a 1: 1 or water extract for soils. 

Released by: <; b )6\ PLATE K-1061 
Laboratory Supervisor Rl:port [jaIl:: Arril 5,2000 rag..: I of I 
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KLEIN FELDER 

To: 

From: 

Date: 

lVIEMORANDUM 

Mr. K.N. Gunalan, P.E. 
Parsons, Brinckerho,ff 

Chris T. Garris, P .E. ( i)). 
Corbett M. Hansen, k& t,rUY 
Curt Christensen, P .E. ~'-

May 8, 2001 

FiJt # 

Routt' 10: 

Subject: Methodology for Evaluating Liquefaction Potential and Estimating 
Liquefaction-Induced Settlement 

This memorandum describes the methodology proposed for evaluation of the liquefaction 
potential and estimation of liquefaction-induced settlement for the proposed Legacy Parkway 
alignment. 

BACKGROUND 

Liquefaction is a phenomenon whereby loose, saturated, granular soil deposits lose a significant 
portion of their shear strength due to pore pressure buildup resulting from dynamic loading, such 
as that caused by an earthquake. Among other effects, liquefaction can result in densification of 
such deposits causing settlement of overlying layers as excess pore water pressures are 
dissipated. The primary factors affecting liquefaction of a soil deposit are: (1) level and duration 
of seismic ground motions; (2) soil type and relative density; and (3) depth to groundwater. 

Results of a preliminary investigation of the subsurface soil conditions along the proposed 
roadway alignment were presented in the Report of Geotechnical Field and Laboratory 
Investigations, Legacy Parkway Preferred Alternative, Salt Lake and Davis Counties, Utah, 
dated June 2, 2000. Section 5.2.2 of the above-referenced report, Surficial Geology, indicates 
the proposed alignment is underlain predominately by unconsolidated Quaternary deposits 
overlying bedrock at depths ranging from approximately 180 to 770 meters. The Quaternary 
deposits consist predominately of fine-grained soils related to regressive lake cycles. Lateral
spread deposits derived from older lacustrine deposits, which failed due to liquefaction are 
located near the northern portion of the proposed alignment. These deposits are reported to have 
moved on four different occasions in response to prehistoric earthquake loads and/or high water 
levels on the Great Salt Lake. 
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FIELD INVESTIGATION 

Available subsurface data from the above-referenced report include soil classification, Standard 
Penetration Test (SPT) blow count, Cone Penetration Test (CPT) soundings, and laboratory test 
data. 

METHODOLOGY 

Liquefaction potential will be calculated using available SPT and CPT data and methods 
presented in Youd and Idriss, 1997. Peak horizontal ground acceleration (PHA) values for the 
proposed alignment will be obtained from Frankel et. al. as presented on the U. S. Geologic 
Survey web site (USGS 2001). The maximum PHA from a large earthquake, having a 10 
percent probability of exceedence in a 50 year time period is 0.24g to 0.29g near the north and 
south ends of the proposed alignment, respectively. A moment magnitude, Mw = 7.1 will be 
used in the liquefaction analysis considering the location of the proposed alignment with respect 
to the Weber and Salt Lake segments of the Wasatch Fault (Hecker, 1993). 

Liquefaction-induced settlement will be estimated using relationships presented by Tokimatsu 
and Seed (1987). This method estimates volumetric strain for clean sand based on cyclic stress 
ratio and SPT blow count or relative density. SPT blow counts obtained in the field will be 
corrected for overburden pressure, hammer energy, rod length, sampler size, and fines content to 
obtain (N 1)60.cS (Seed and Idriss, 1982). 

To estimate liquefaction-induced settlement using the CPT data, an equivalent clean-sand SPT 
blow count, (N 1)60.CS will be estimated from relationships originally presented by Seed and Idriss 
(1982) using the cyclic stress ratio and the factor of safety against liquefaction calculated from 
the CPT data. 

The factor of safety against liquefaction is calculated using the following equation: 

FOS),. = CRRlCSR 

Where: 
FOSI.. = factor of safety against liquefaction (using CPT data and procedure) 
CRR = cyclic resistance ratio (obtained from CPT data) 
CSR = cyclic stress ratio induced from earthquake motions 

The tenns may be rearranged as follows to calculate the eRR: 

CRR = FOS),. * CSR 

This calculated cyclic resistance ratio will then be used with the Seed and Idriss (1982) 
relationships to estimate an equivalent SPT blow count for clean sands, or (N 1 )60.cS. This 
estimated blow count and the CSR will then be used with the Tokimatsu and Seed (1987) 
procedure to evaluate liquefaction-induced settlement. 

35·8440·01.001l3511Ll70 
Copyright 2001 Kleinfelder, Inc. 

Page 2 of4 MayS, 2001 



Liquefiable layer thicknesses used to calculate liquefaction-induced settlement will be estimated 
based on available subsurface information for each location. The evaluation of the thickness of 
potentially liquefiable layers will include "thin layer" effects of potentially liquefiable sand 
deposits within a soft non-liquefiable clay deposit. We will include in our analysis sand deposits 
having a marginal liquefaction potential (i.e., a factor of safety against liquefaction between 1.0 
and 1.1). The geologic age of sand deposits will be considered in evaluating liquefaction 
potential and liquefaction-induced settlement at depths greater than approximately 14 meters. 
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SlopbeD M. Bodily 

JeC. Wells 
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December 18,2001 

K.N. Gunalan, F AK. Deputy Design Manager 
Fluor Ames Kraemer, LLC 
360 North 700 West, Suite F 
North Salt Lake, UT 84054 

Re: Acceptance of Proposed MagnitudelFault Rupture Methodology 
for Liquefaction Evaluation 

Legacy Parkway Design-Build Project 
PC-DOCS #2605 

Gentlemen: 

As requested, this letter presents our acceptance of the proposed methodology for 
detennining the mean moment magnitude ("Mw-bar") and fault rupture distance (R) 
terms for use in the liquefaction and lateral spread evaluation for the project. The 
methodology outlined by Kleinfelder in their letter to you dated July 30,2001 appears 
acceptable to us as proposed for use on the project. 

Should any abnormalities be observed using this methodology, we reserve the right to 
reconsider this approach. 

Sincerely, 

~g:!r 
Geotechnical OversIght Engineer 

cc: Michael Blomquist, Design Oversight Manager 
Todd Jensen, Deputy Project Manager 
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lVIEMORANDUM 

July 30,2001 

K.N. Gunalan, P .E. 
Parsons Brinckerhoff 

Travis Gerber, P.E. -mr: 
Curt Christensen, P .E. ~ 

Legacy Parkway 
Suggested Mw and R Values for Evaluation of Liquefaction and Lateral 
Spread Hazards 

\Vh:ile UDOT has specified the peak horizontal ground accelerations (PHA) for seismic hazard 
analyses (e.g., dynamic slope stability and liquefaction) and structure design, earthquake 
magnitudes have not been specified. Although not necessary for slope stability, earthquake 
magnitude is one parameter required to assess liquefaction and lateral spread hazards. 
Kleinfelder has previously used a deterministic magnitude value of 7.3, as presented in the RFP 
Geotechnical Report, as the largest credible magnitude-event generated by the Wasatch Fault 
Zone. 'This value has been used in our analyses to date regardless of whether the associated PHA 
was based on a 2 or 10 percent probability of exceedance in fifty years (2PE50 & 10PE50). 

To be consistent in evaluating these hazards on a probabilistic basis, we propose a weighted 
mean moment-magnitude (''Mw-bar'') be used. Mw-bar will be derived from the de-aggregation 
of the probabilistic seismic hazard assessment made by the USGS (as shown on the 1996 
NEHRP mapping). This is the same source from which the specified values of PHA were 
interpolated by UDOT. For the 1996 NEHRP maps, the seismic hazard has been evaluated only 
at specific grid points (spaced at approximately 0.05 degrees for most of Utah and 0.1 degrees 
for the remainder of the state). We propose to evaluate Mw-bar by interpolation using the four 
grid points closest to each bridge site. To check the compatibility of the de-aggregated Mw-bar 
values with the PHA values previously specified, we will use the same interpolation technique to 
re-estimate PHA values and then compare them with those previously specified. 

Another parameter needed in conducting a lateral spread' analysis is ~ the horizontal distance 
from the site being analyzed to the closest fault trace or rupture. The R-bar value that 
accompanies Mw-bar in the seismic hazard de-aggregation cannot be used directly in lateral 
spread analyses because R-bar appears to represent a weighted mean epicentral distance. To 
evaluate values of R for use in lateral spread analyses which are consistent with the specified 
probabilities of exceedance, we propose to use available fault maps and evaluate the distances 
from each principal seismic source (i.e., those contributing more than 10%, and excluding 
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Parsons Brinckerhoff 
Legacy Parkway 
Suggested Mw and R Values for Evaluation of Liquefaction and Lateral 
Spread Hazards 

background seismicity) used in estimating the seismic hazard. We will then weight each of those 
distances according to its source's contribution to the seismic hazard and use the resulting mean 
value as R. This value is expected to be somewhat conservative in that minor contributors 
(which typically have large values ofR) are neglected. 

The. effect of this approach can be illustrated with the following values evaluated for Salt Lake 
City (-111.890 West, 40.761 N) by' the USGS, very near the south end of the Legacy Parkway. 
Note that the peak: magnitude for the Salt Lake City Segment of the Wasatch Fault is taken as 7.2 
in these particular calculations, but it contributes only 33 and 46 percent to the overall hazard for 
the 10PE50 and 2PE50, respectively. Other contributing seismic sources include the West 
Valley Fault (Mw=6.5), Weber Segment of the Wasatch Fault (Mw=7.l), and Western US 
Background Seismicity (Mw =6.03). 

Event PGA Mw-bar R-bar (km) I R(km) 
10PE50 0.27 6.69 8.4 3.8 
2PE50 0.71 6.80 3.6 2.9 

We expect the value of Mw-bar to generally increase (but PHA to decrease) for sites north of 
Salt Lake for both lOP50 and 2PE50 because of the diminishing contribution of the West Valley 
Fault to the overall hazard. 
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TO: 

FROM: 

DATE: 

MEMORAl"lDUM 

Mr. K. N. Gunalan, P.E. 

Nigel Miller. E.I.T. 1'Il£>'IW\ 

Curt Christensen, P .f': ~ 

August 3,2001 

RECEIVED 

I AUG 0 6 2001 I 
Parsons Brinckerhoff 

Legacy Par1cway Project 

SUBJECT: Design Protocol for Evaluation of Axial Pile Capacity 

The intent of this memorandum is to provide a consistent, documented protocol for the 
evaluation of axial pile capacity. pile head settlement, and driveability analysis. Pile capacity 
and settlement will be evaluated using the program Unipile®. The pile driveability will be 
evaluated using GRL 'WEAP®. Should you have any questions regarding the procedure, please 
see Nigel Miller or Curt Christensen. 

Pile downdrag and dragload will be evaluated. Downdrag is settlement of the soil below the 
neutral plane. Downdrag is a settlement problem and will be evaluated using conventional 
methods of estimating soil consolidation and compression. Downdrag will not be subtracted 
from the geotechnical capacity of the pile. Dragload will be evaluated and the magnitude 
compared to the structural capacity of the pile to prevent a structural failure. Although dragload 
always develops, it is rare for a pile shorter than about 30 m to experience an excessive dragload. 

1. Assemble the subsurface soil profile for the area using the appropriate boring and CPT 
sounding logs. Evaluate the soil profile with the ground surface of each log located at the 
appropriate elevation. Evaluate the depth to the bottom of each generalized soil layer to 
the maximum depth explored. If available from field data, evaluate the average 
uncorrected blow count (Nave value). If there are any changes in soil type, consistency, or 
density, it will be identified by a new layer. A maximum of twenty soil layers may be 
defined in UniPile. 

II. Open the Excel~ file LP Pile Design.xls and save the file with the following name: 

'FU;;;~:--:---:~I;;=:-:-~~:re-__ AAPD XX-Y, Y, Y i FUr 7l·:::.
C 

/)r/ I Doc.1:I VQ~lCIC. 1 AA = project area (NI, GL. PL. VS. SI) 
1'-:-",;~=:;",,;;::::::,,;::~v:":"':::::"""'-7-_..J.c:.J:L;,,;::'>?~-~l~--J1 PD = pile design 
! Routr ro: I I XX = structure number 
-------+-------J Y = support number(s) 

) 

.' , /1 

~~~NNt:t ~ ~'51-VJs;.......,' 'lit' ~ __ II 
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III. Required input cells in the "Input" worksheet tab are shaded yellow. Orange shaded cells 
contain values that can be changed according to site-specific lab test results or 
engineering judgement. Beginning at the top left hand side of the Input worksheet, enter 
the following: 

• Structure 
• Support (A-l for Abutment 1, B-1 for Bent 1, etc.) 
• Lowest Finished Grade Eleyation (of the deck at the abutment or the finished grade 

at the bent) from current situation and layout sheets. 
• Groundwater Table Depth 

This depth is the distance from the lowest finished grade of the bridge deck or the 
ground adjacent to a bent to the groundwater. It must consider any new embankment 
or excavation from the existing ground surface. 

IV. Enter the depth at the bottom of each soil layer, including new fill (embankment) both 
above and below the pile cap, with a soil type number from the table on the input sheet. 
For this project, Fill A is new fill above the cap and Fill B is new fill below the cap, by 
definition. Since the pile capacity model considers the soil layers to be of semi-infinite 
extent, the unit weight of the fill material must be reduced. An analysis of the soil 
stresses due to a semi-infinite embankment versus the vertical or sloped abutments 
indicates that using one-half of the embankment unit weight provides a reasonably 
accurate model. This model is somewhat conservative, as the actual soil stresses induced 
by the fill are greater in the upper portion of the soil profile than predicted using the 
reduced unit weight value. For our analyses, a unit weight of 2,070 kglm3 is used based 
on the results of laboratory tests of potential fill materials. When Fill A or Fill B is 
selected as the soil type, the reduced unit weight of the fill is automatically calculated and 
placed in the correct cell of the spreadsheet. A Beta value is assigned to Fill B only since 
Fill A, above the bottom of the pile cap, does not contribute to the pile shaft resistance. 

Enter Nave (uncorrected field blows) value for each layer. This will define the soil 
consistency or relative density of each layer and assist in evaluating other parameters. If 
there are any changes in soil consistency or relative density, it will be identified as a new 
layer. If Nave is not available, use an average correlated N60 value from CPT data 
Orange cells contain values that can be changed according to site-specific laboratory test 
results or engineering judgment. The most critical value that should be changed 
according to site-specific lab test results is the total unit weight. 

V. Save the file and print the output sheet for use in UniPile. On the output worksheet, 
initial and date next to "Prepared By". The input and output worksheets should be 
checked by someone who is familiar with UniPile. 

VI. Open UniPile® and save the file with the following nomenclature: 

Where: 

35-8440-06.002\3SIIM107 
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Y = support type (A = Abutment, B = Bent) 
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ZZ = support number 
VII. Input the following: 

1. Info 
a. Project: Legacy Parkway, Structure ~ Y-ZZ, (and compass direction for 

abutments) 
b. Project ID: (Kleinfelder's job number) 
c. Engineer: (your initials) 
d. Date: (today's date) 

2. Units: Metric 

3. Settings 
a. Ground Elevation: (lowest finished grade of the bridge deck at the abutment 

or the lowest adjacent ground surface elevation at the bent under 
consideration). 

b. Groundwater Table Depth: (the depth from the lowest finished grade of the 
bridge deck at the abutment or the lowest adjacent ground surface elevation at 
the bent under consideration, to the groundwater). 

4. Soil Data 
a. Enter the soil data for each layer as shown in the output table from Step V. 

5. Pile Data 
a. Description: Driven Steel Pile 
b. Pile Type: Round 
c. Embedment: (start with 30 m and adjust in Step VIII to obtain FS = 2.25) 
d. Diameter: 406 mrn 
e. Dead Load: (from structural engineer) 
£ Live Load: (from structural engineer) 
g. Number of Piles: (start with 1) 
h. L group: (for abutments start with L = 0.1295; for bents use the pile group 

length) 
1. B group: (for abutments start with B = 1; for bents use the pile group length) 

VIII. Save the file and execute the program with the "Capacity vs. Embedment" analysis 
option selected. Print the Capacity vs. Embedment graph. Evaluate an appropriate pile 
embedment depth that provides a Factor of Safety of 2.25 (AASHTO, 1996, Table 
4.5.6.2A with WEAP and PDA). Evaluate that end bearing piles are founded in a layer 
with sufficient thickness to support the piles. Change the assumed input pile length to the 
new length, run the "Capacity" analysis, and print the table of results. 

IX. Compare the load at the neutral plan (i.e. dragload) to verify it is less than the maximum 
allowable value, 7,100 leN, provided by the Parsons Brinckerhoff strUctural engineers. 
The neutral plane is where there is no relative movement between the pile and soil. The 
maximum dragload generally occurs at the neutral plane and is of concern only for the 

35-8440-06.002\3511M107 
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structural strength of the pile. Dragload does not reduce the geotechnical capacity of the 
pile. 

X. Next evaluate the seismic uplift resistance of a single pile. Subtract the contributing 
friction resistance of the potentially liquefiable layers (from liquefaction hazard 
evaluation) from the ultimate shaft resistance (Rs). The "Incremental Rs" column shows 
the contribution for each layer. 

XI. Next evaluate the seismic compressive resistance of a single pile. Subtract the 
contributing friction resistance of the potentially liquefiable layers (from liquefaction 
hazard evaluation) from the ultimate resistance (Ru). The "Incremental Rs" column 
shows the contribution for each layer. 

XII. For abutment pile groups in a single row with a nnrumum three-diameter spacing, 
execute the settlement analysis for a single pile with the equivalent footing at the pile tip. 
The settlement analysis is complete if the maximum settlement is less than 25 mrn. Since 
using the equivalent footing is a conservative procedure as it considers a smaller footing 
area, if the magnitude of settlement is greater than 25 rnrn, refer to the toe movement vs. 
tip resistance curve below. Evaluate the maximum tip resistance developed under service 
load conditions and find the toe movement required to develop the maximum tip 
resistance. The toe movement plus elastic compression of the pile is the estimated 
settlement magnitude. The elastic compression of the pile will be evaluated by the 
structural engineer. 

XIII. Next evaluate the capacity of the pile after installation, but prior to embankment 
construction. This step is required to evaluate the required driving resistance without the 
embankment in place. Save the file as the same file name with the letter "D" at the end. 
Change the soil profile by deleting the new fill layers. Change the pile length to reflect 
the same tip elevation from part VIII. Save the file, run the "Capacity" Analysis, and 
print the table of results. 

XIV. Prepare the GRL WEAP input file. 

1. Use the total pile length and embedment depth from the Unipile analyses. Initially, 
analyses with the IHC Hydrohammer S70 and S90 hammers will be required. As 
additional hammers are used by the contractor, additional analyses will be required 
for these hammers also. If the required driving resistance, percent shaft resistance, 
pile length, and penetration length are similar to previous analyses, these should be 
considered rather than a new analyses. 

') The cross-sectional area of the PP406 x 9.53 pile is 118.73 cm2
. The circumference 

of the pile is 1.275 m and the yield strength is 448 MPa. The pile hammer cushion 
properties, area, elastic modulus, and thickness as well as the pile hammer helmet 
weight should be obtained from the contractor's pile hammer submittal. The specific 
weight is calculated by GRL WEAl' based on the pile material selected. Use the 

35-8440-06.002'J511MI07 
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default coefficient of restitution and roundout values unless specific information, such 
as PDA or CAPW AP data, is available to override the default values. 

3. Enter a series of ultimate loads (up to ten), including the required ultimate load, for 
evaluation. 

XIII Perform the GRL WEAP analysis. 

1. Required input parameters include: 

a. Pile 
1. Overall pile length (from Unipile Analysis) 
11. Penetration length (from Unipile Analysis) 
lll. Cross-sectional area (118.73 cm2 for PP 406 x 9.53) 
IV. Modulus of Elasticity (199,948 Mpa) 
v. Specific Weight (76.98 kN/m3

) 

VI. Circumference (1.275 m for PP 406 x9.53) 
Vll. Yield Strength (448 MPa) 
viii. Coefficient of Restitution (0.8 to 1.0, must be less than 1.0) 
ix. Roundout (3 mm unless other, more specific information is available) 

b. Pile Hammer 
At the present time this will be the IHC S70, IHC S90, or Junttan HHK-7 A 

c. Pile Cushion (Parameters provided by Contractor) 
1. Thickness 
11. Modulus of Elasticity 
lll. Area 
IV. Coefficient of Restitution (for steel 0.8 to 1.0, must be less than 1.0) 
v. Weight 
VI. Roundout (3 mm unless other, more specific information is available) 

d. Ultimate Capacities 

Up to ten capacities may be entered. Generally include the required ultimate 
capacity with two or three capacities below this value and five or six greater than 
this value. To provide a reasonable graph use increments of about 100 kN. 
Increment the two or three values greater than the required ultimate value by 25 
kN. 

e. Soil Parameters (Use the values shown below unless better information, such as 
PDA data, is available) 
1. Quake 

Shaft (2.5 mm) 
Toe (D/60 or 406/60 = 6.8 mm) 

11. Damping 

35-8440-06.002\J511MI07 
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f. Percentage Shaft Resistance (From Unipile analysis) 

1. Analyze the current input. Review the output to assure that the allowable driving 
stresses are not exceeded. If the stresses are exceeded, depending on the pile-driving 
hammer, the following methods may be used to evaluate other driving options: 

a. Reduce the hammer energy. 

b. Include the end plate at the tip of the pile in the model by including a second pile 
segment. 

c. Reduce the ultimate capacity (This will also reduce the allowable capacities, 
requiring additional Unipile analyses). 

2. If the driving stresses in the pile are less than the maximum allowable (90 percent of 
the yield stress or 403 MPa), print the Bearing Graph sheets (both the graphs and the 
text table indicating the values used for generation of the graph). 

Prepared By: 
Reviewed By: 
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Date: 07/1212904 

To: 1. Deschamp 

From: M. D. Cline 

Memorandum 

File Cade:GDM-STR-043 
(Revised GDM-STR-033) 

Subject: Geotechnical Recommendations for Bridge 19 - Revised 

Cc: DocC, Kleinfelder, Farid Nobari .~ 

Introduction 

This memorandum sunnnarizes our Geotechnical evaluation and reconnnendations for Bridge 19, 
developed in accordance with UDOT's Geotechnical MOL Included herein are a summary of 
general geotechnical conditions at the bridge location, our evaluation of liquefaction concerns, 
and a surrnnary of geotechnical parameters for pile design. Detailed descriptions of our 
understanding of the project, geology, design analysis, and reconnnendations will be incorporated 
into the Segment 4 geotechnical report and submitted along with other documents as part of final 
submittal for the project. This infonnation will be maintained in the project files for reference 
until being incorporated into the final report. 

General Geotechnical Conditions 

Geotechnical conditions at the site are defined by previous investigations perfonned for UDOT 
and a subsequent investigation undertaken by F AK. Based on the infonnation obtained during 
those investigations, the subsurface profile at the bridge site above an elevation of about 1268 
meters can be defined generally as consisting of very soft to medium stiff clay/silt layers with 
interbedded layers of loose to dense sand/gravel. Below an elevation of about 1268 meters, the 
clay/silt layers are typically medium stiff to very stiff, and the interbedded sand/gravel layers are 
generally medium dense to very dense. Groundwater was not measured during drilling but is 
anticipated to be at shallow depths. Based upon the site-specific infonnation for this bridge, we 
recormnend that AASHTO Soil Type III be used for design. 

Liquefaction Potential 

3ridge 19 is located within the Farmington Siding Landslide Complex, which consists of 
liquefaction-induced landslides that date back to latest Pleistocene and Holocene time. The bridge 
site is located near the southern mapped boundary of the complex. The site lies within the older 
mapped portion of the complex, approximately 21f4 km east of the mapped contact with the 
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mapped portion of the complex, approximately 2V4 Ian east of the mapped contact with the 
younger portion. UGS studies indicate that susceptIbility to liquefaction-induced landslides may 
be less than in earlier times due to lower average lake and associated groundwater levels. The 
study also indicated that above-average precipitation could create locally perched conditions 
which could liquefy and slide when subject to strong ground motions. 

A site-specific evaluation of liquefaction and lateral spread was conducted for Bridge 19. 
Information obtained from five exploratory borings and four CPT soundings located near the 
Bridge 19 abutments and bents were used in the evaluation of liquefaction potential and 
liquefaction-induced settlement. Analysis results indicated that layers of silt and sand may liquefy 
under an earthquake magnitude of 7.1 with a peak. horizontal ground acceleration of 0.61g. 
Potential liquefaction-induced settlement in these layers has been estimated to range between 
about 2 to 17 centimeters. Based on data obtained from four of the five the borings, horizontal 
displacement due to liquefaction-induced lateral spreading in localized soil layers has been 
estimated to range from about 0.3 to 3.1 meters. It is noted that no horizontal displacement was 
estimated based on information obtained from Boring SB-19-279, located near the center of the 
proposed bridge. The potentially liquefiable layers contnbuting to the lateral spread hazard do 
not appear to be continuous in the area of Bridge 19. This together with other factors indicates 
that remediation does not appear to be necessary. 

Foundation Reconnnendations 

It is our understanding that 406 rrnn (16 in.) diameter pipe piles are being proposed for the bridge 
foundations. The target vertical capacity per pile at the abutments is 2,052 kN and at the bents is 
1,051 kN. Required driving resistance for abutment foundations is controlled by the required 
ultimate service load capacities and that for the bents is controlled by seismic compression plus 
estimated loss during liquefaction. Reconnnended pile capacities and Geotechnical parameters 
required for analysis and design are presented in the attached table. 
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5011 Param~ter .. for lPllE or GROUP 

Siructure I 
Support(s) I 
Water Deplh (m) I 
Fini,hed Grade Elevation (m\ 

[-Soil Borings lJsed lor Profile I 

Completed By: 

Checked By 

Layer 

1 
2 
3 

19 
1 2, 3. 4 

10 
12910 

SB·19·274, SC-19-275, SB-l 9-276, SC-19-277 

Deplh \0 Deplhlo 
Modulus 01 Friction 

Top 01 Bottom Unit Weight Shear Strain, Subgrllde Angle, 
Soil Type Soit 01 Soit 0( Soil Strength 

Reac1ion, k 
Layer layer (kN/m') (kN/m') E .. + 
(m) (m) 

(kPalm) (degree&) 

Soft CI~y 00 10 193 18 0.031 3500 -
Soft Clay 10 23,5 95 18 0031 3500 -

Sand 235 300 105 19910 36 

Pre6lllhll ·Copy" button to copy Ihla tab 10 II new spreadsheet. The new Iile shoutd be aaved In the aame directory wIIh the nllme 
·S-XX-Y,Y,Y lPILE Parameters" (XX 1& the Iitruc1ure number end Y Is the liupport numbers lor ...nlch thili file applies. Complete 
renaming 01 the ~pread.heetlmmediatelv OIlier It h; caplea by adding Ihe lilructure lind liupport numbers. 

5-19· U.3,4 Pr"liminary lPllE Paramelefli xis 

Maximum Side Friction Maximum Tip Resislance 

IkNIm") (kN/m') 

Top Bot1om Top Bottom 

0 4 0 80 

4 48 80 1,070 

114 148 24860 32,140 

5111r1002 



legacy P arkwdY 
Lill~rdl Pile Allal,."l. 
5ull Pardm~t"lb lur LPILE or GROUP 

Structure 
SUPfiort{s} 
Waler Depth (m) 
Finished Grade Elevation Lm 

Soil Borings Used ror Profile 

I Complel"d By 

Ch"ck~d By: 

Layer 

1 
2 
3 

4 

5 

19 
5,6,7 

10 
12910 

SC-19-278, 5B-19-279, SCI 9-280,SB-19-281 

Innials Dille 

01A~l ~ «6 bl. 

HI-A- Ilg 51 <::11 

Depth to Depth to 
Modulu!; at Friction 

Top 01 Bottom UnRWeight Shear Sualn, Angle, 
Soil Type Soil orSoi! 01 Soil Sirength Subgrade 

layer Layer (kN/m 1
) (kN/m') E~ Reaellon, k + 

(m) (m) 
(kPalm) (degreeli) 

Sort Clay 00 10 195 37 0.030 29165 

Soft Cli!}'_ 10 169 97 37 0030 29165 -
Sand 169 19.2 10.1 - 17 070 35 

5tln Clay with Free Water 192 250 100 83 0020 96,665 -
Sand 250 300 10.1 - 18,490 36 

Press the ·Copy" button 10 copy Ihis tab to a new spreadsheet. The new file should be &aved In the &arne directory with the name 
"S-XX-y, Y, Y LPILE Parameters" (XX is the structure number and Y Is the IiUpport numbers ror which this file applies. Complete 
I"naming or th" Gprl:adGheet immediately .. Iter it Is copied by adding the structure and support numbers 

Maximum Side Friction Maximum TIp Resistance 

(kN/m 1
) (kN/m') 

Top Bottom Top Bottom 

0 4 0 120 
4 37 120 1080 

81 91 16.830 19.080 

46 60 1960 2,550 

122 146 25970 31 \10 

~161l002 
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To: 

From: 

Date: 

KLEINFELDER MEMORANDUM 

Mr. K.. N. Gunalan, P.E. 

Corbett M. Hans~ E.!. T. C,M* , {(" ~ ( 
Curt Christensen, P .E. ~., {,,-I.. r 
July 16, 200 1 

RECEIVED 
JUll 6 2001 

Pa~ns Brir.cker.,l)ff 
Legac.: L'ln""ay PI'Ol9Ct 

SCANNEO:~~ 1 
Subject: Protocol for estimating primary and secondary settlement magnitud 

surcharge height, and wick drain spacing 

The intent of this protocol is to provide a consistent, documented method for evaluation of 
primary and secondary settlement magnitude, time rate of settlement, surcharge height, and wick 
drain spacing using the Excel® spreadsheet "LP Embankment". 

Should you have any questions regarding the procedure, please see Corbett Hansen or Curt 
Christensen. 

I. Assemble the subsurface soil profile for the selected embankment alignment using the 
appropriate boring and CPT logs with the groWld surface of each log at the appropriate 
elevation. Evaluate the depth to the bottom of each generalized soil layer to the 
maximum depth explored. If available from field or laboratory data, evaluate the average 
uncorrected blow count (Nave value), average unit weight (Yave), average over 
consolidation ratio (OCRave), compression ratio (CClV), recompression ratio (Cr1V), 
secondary compression ratio (CaN), Coefficierit of Vertical Consolidation (Cv), 
Coefficient of Horizontal Consolidation (Ch), and drainage path for each layer. If there 
are any changes in soil type, consistency, or density, it should be identified by a new 
layer. A maximum of twenty soil layers may be defined. 

II. Evaluate coordinates for the existing ground surface, including existing embankments if 
present, and the proposed embanlanent from the cross sections provided.. A maximum of 
eleven coordinates may be used to define each cross-section. Coordinates are entered 
from left to right and carmot decrease in absolute value from the previous offset 
coordinate, however, subsequent coordinates can be equal in value. Vertical coordinates 
are entered as elevations. 

35-8440-06.001IJSIIM076 
Copyrignl2001 Kleinfelder, Inc. 
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ill. Open the file LP Embankment-p.x1s. Select "options" under the Tools" pull-down menu. 
Under the "Calculations" tab, select ''Manual'' calculations option. Also, uncheck the 
box next to "Recalculate before save". Select "OK". Save the working file using the 
following nomenclature: 

Where: 

AASE XXXX Y+YYY ZZ-ZZ-ZZ - - -
AA = Legacy project segment (NI, GL, PL, 5S, Sn 
xxx:x. = alignment name (do not abbreviate) 
Y + YYY = station 
zz-zz-zz = cross section print date 

IV. Cells requiring input in the "Input" worksheet tab are shaded yellow. Orange cells 
contain values that can be changed according to site specific information. Beginning at 
the top left hand side of the Input worksheet, enter the following: 

• Alignment Name 
• Station 
• Cross section drawing date 
• Nearest structure number 
• Section centerline elevation 
• Scheduled settlement time (from F AK construction schedule) 
• Soil Profile Identification 
• Stage identification (from FAK) 
• Fill identification (from F AK) 
• Feature (e.g., S-29 Abutment 1, MSE embanlanent, or Embankment) 

Values in the following override cells should be changed according to the accompanying 
directions: 

• :NfETRIC? - The spreadsheet is set to calculate in metric units. Because the 
project will be completed in metric units, this value will not change. 

• Proposed Embankment Fill Unit Weight - The value ent~ 2004 kN/m), was 
obtained from tests performed on soil from the potential borrow areas. This 
value should be used for most of the embankment fill on the project 

• Increment Width - The spreadsheet calculates settlement at 75 points along 
the cross section. The increment width is set at 2 meters, which will calculate 
settlement for 150 meters. This value can be' changed to accommodate the 
overall cross section width. 

• Min x-coordinate - This value is the far-left offset point at which settlement is 
calculated. Because it is set at =75 meters and the increment width is set at 2 
meters, settlement will be calculated from -75 meters to 75 meters along the 

35-8440-06.001\3SIIM076 
Copyright 2001 Kleinfelder, Inc. 
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cross section. This value can be changed to accommodate the cross section 
width. 

• Water Level - The depth of the ground water surface is evaluated by the 
spreadsheet based on studies performed by others during preparation of the 
environmental document Groundwater observations recorded during the field 

. exploration may be used to override the tabulated spreadsheet values. 

• Existing Ground Unit Weight - The set value was obtained through testing. 
This value can be changed is site specific test results are available. 

• Time 1 for secondary - This value will not change for the Legacy Parkway 
project 

• Time 2 for secondary - 1bis value will not change for the Legacy Parkway 
project 

• Average Degree of Consolidation - This value will not change for the Legacy 
Parkway project 

• Number of Construction Stages - This value will vary according to the 
stability analysis. 

• Surcharge Method - This value will not change for the Legacy parkway 
project 

v. Enter the coordinates for the eXIstIng ground, proposed embankment, proposed 
embankment with surcharge, and proposed embankment with surcharge for time 
calculations. X coordinates may not decrease in value from left to right, although 
identical, subsequent x-coordinates are allowed. 

VI. Enter the depth to the bottom of each soil layer with a soil type number from the table on 
the input sheet Enter Nave for each layer. This will define the soil consistency or density 
of each layer and assist in determining other parameters. If there are any changes in soil 
consistency or density, it must be identified as a new layer. If an Nave value is not 
available, use an average correlated N60 value from CPT data. 

VII. Press key F9. 

VITI. For each layer the spreadsheet will estimate rave. OCR, preconsolidation pressure. Cc .. •• Cr"". 
Carll. Cv. and Ch. If available, use laboratory test results for the layer to overwrite the range 
of values. 

35-8440-06.0011J511M076 
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IX. The spreadsheet is currently set for two-way drainage of each layer. Change the drainage 
to one-way drainage for the layers that will likely exhibit single drainage. 

x. Calculate the settlement by pressing key F9. 

XI. Check the "Settlement Chart" worksheet and adjust the ''proposed embankment with 
surcharge coordinates" until the settlement due to the surcharge (green line with plus 
symbols) matches the upper bound "primary plus secondary settlement estimate" (lowest 
red line). 

XII. Execute the ''Find Maximum Offset" macro to find the offset at which maximum 
settlement occurs. The offset at maximum settlement value will change after striking key 
F9. Calculations for surcharge height and consolidation time are based on the induced 
stresses at this offset. If another offset location is preferable, an "0" can be typed in place 
of the "m" in cellF6 and a location can be entered in the cell F5. 

XIII. Execute the "Surcharge Time" (1 and 2) macros (Method 1, 2, and 3). Adjust the 
"proposed embankment with surcharge coordinates for time calculations" until the 
Surcharge Time 1 for the preferred method fits the contractor's scheduled settlement 
time. The surcharge times must be reset (reset macro) and the spreadsheet recalculated 
(F9) before re-executing the "Surcharge Time" macros. 

XIV. Enter the estimated Wick Drain Installation Length. This should be evaluated from the 
soil profile. When a dense sand or gravel layer is likely to cause refusal, evaluate the 
need for wick drains below that layer. The wick drain length is always evaluated as the 
depth below native ground. Wick drain thickness and width dimensions are fixed values 

/"' --- ~ -- -- --------- --
that will not change for the Legacy Parkway project. 

xv. Execute the ''Wick Time" macro and the "Wick Plus Surcharge Time" macro. Default 
values of 2.0, 2.5, and 3.0 meters are entered into the worksheet for wick drain spacing 
values. The values can be decreased to meet the contractor's time requirements or 
increased to maximizing spacing. Before re-running either macro, reset the time using 
the macro button located beneath. 

XVI. On the "Output" worksheet, adjust the scale of the settlement figure as required. The 
scales should stay consistent for a group of cross !eCtions. Review all values on the 
"Output" worksheet. Reported settlement magnitudes are rounded up in 25-millimeter 
increments and time calculations are rounded up in 15-day increments. The time 
calculations are set at a minimum 45 days. Considering cons~ction sta~ ~or 
stability, determine a recommended co~on of s~e hClght ancrtrlangular/Wlck -
drain spacing to meet the contractor's schedule. Print the input and output worksheets. 
On the input worksheet, initial and date next to the "Prepared By:" cell in the table 

35-8440-06.00I'J511M076 
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similar to the one shown below. The input and output worksheets should be checked by 
someone who is familiar with "LP Embankment". 

Prepared By: 
Checked By: 

35-8440-06.001\3SIIM076 
Copynght 1001 Kleinfelder, Inc. 
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Embankment and Grading Summary 
Alignment: Glovers Lane 

Station 
Embankment Surcharge Compacted Surcharge Wick Drain 

Height Height Height Above Spacing 
Beginning Ending 

(m) (m) Embankment' (m) (m) 

SO+310b 50+460 <3.0 0.0 - NIR 

50+460 50+480 3.0 - 3.7 1.0 0.5 2.0 or 3.0f 

50+480 50+520 3.7 -4.6 1.7 0.6 2.0 or 3.0f 

50+520 50+560 4.6 - 5.7 2.0 0.8 2.0 or 3.0f 

50+560 50+580 5.7 - 6.0 2.4 0.9 2.0 or 3.0 f 

50+580 50+640· 6.0 -7.0 2.5 1.1 2.0 or 3.0f 

SO+840d 50+920 3.0 - 5.6 1.5 0.7 2.0 or 3.0f 

50+920 50+940· <3.0 0.0 - NIR 

L ~ sun:barge ID mX!an!cmrnt standuds. 

b. Approxilmte beginning of Glovers Lane r=msuuction. 

c. Approximate beginning of strw:wrc 19. 

d. Approximate..,ding ofstrw:tun: 19. 

Co Approximate ... ding of Glovers Lane rcconstNction. 

f. Use 3.0 moICr wick drain spacing for one-stage construction and 2.0 moICr spacing for two or rmre stages of consttuction. 

NIR - wick drains Dot required. 

Initials Date 

Completed By: Cnvl-t I \lctlo-z. 
Reviewed By: N~ \\t-I\eV 

G1CM:rS Lane 

G1CM:rS Lane - IlmbaniaIalt and Grading SIlIIII1Il)'.xis 

Wick Drain Tip Height of Height of 
Elevation First Stage Second Stage 

(m) (m) (m) 

To Be To Be -
Evaluated Evaluated 

1265.0 
To Be To Be 

Evaluated Evaluated 

1265.0 
To Be To Be 

Evaluated Evaluated 

1265.0 
To Be To Be 

Evaluated Evaluated 

1265.0 
To Be To Be 

Evaluated Evaluated 

1265.0 
To Be To Be 

Evaluated Evaluated 

1265.0 
To Be To Be 

Evaluated Evaluated 

To Be To Be - Evaluated Evaluated 

\ o~ 2. 3 
1118102 





SUMMARY OF GLOBAL STABILITY CALCULATIONS 

(;Iuvcr's Lanc 

IISG Staged Conslruction Lon~T.nn PI.udo-Static and Dvnan . c 
M of Target Max Slage Target Mall.. Final Height wi Tarsel SelsuUQ Design Ma><. FInO! Height wi Poot-EQ Yield Ace<I Deoformation 

Tr~e ( ·I.:e.~nficabull N l.en~th Stages FS lIeight F.S. Height Surchar~e F.S Crit.ria (g) H.ight Surchar~. FS Cd 
Sloped Embankment NUll-Impact 0 0 I " = 7.S I 25 » 5 8 7.5 I IOPE50 0.29 --- --- --- ---

(211 IV w"h I III.IV 2 1.1 ~ 10.1 I 21 >::.- 16 10.5 I \oPEIO 0.29 --- --- --- ---
sloiJed sua:hwgc) 

.- .---- 3 f--P ~ 120 I 25 > 85 120 I \oPESO 029 - 1.] 100 091 nI. 
I 4S I II - 120 1.25 » 8 5 12.0 I lOPE SO 0.29 --- --- --- ---

2 I I > 177 I 25 » 120 17.7 I lOPE 50 029 » 12.0 17.7 1.0] 0006 _. 
2 -"5-S("2m I I I = 141 125 » 10.0 145 1 10PESO 0.29 » 100 1O 1.12 ---

Sloped Elllban};nH:.nl At U,id~e 0 0 I II --- 13 _.- --- I 2PE50 060 --- --- -_. _.-
(211 IV wi,h I SIlIV 2 II --- \.3 --- --- I 2PESO 0.60 --- --- --- ---

!lll)ped Sluc.hdJg.::) 
~ --- 3 -.!..!........... --- I 3 ._- --- I 2PESO 0.60 < 7] --- --- ---

I 45 I I I = 120 13 » 8 5 120 I 2PESO 0.60 --- --- --- ---

~ 
2 1.1 > 11.7 U » 12 0 171 1 2PE50 0.60 > 12.0 17.7 097 nla 

\--------- 2 I 1.1 - 145 -~ » 100 14.5 1 2PESO 060 » 10.0 14.5 I OS 001 

Atll,id~e 
-----

MSE Wall I 40 I 1.1 = 14.0 I 4 » 91 140 II 2PESO 0.60 » 9.7 14.0 1.11 _.-

NUh;;~ ii.llJ AS:'luliplio~ 

I Th" vulu() pn:seuled in Uu:; l<.tbh:. !1l( UJ lIu::leo WliC3S olhcrwuc indicated 
2 The wlue. p,e,cuted ill tlllio table are calcul.ted y,uue. or linearly interpowted from calculated wlu •• ; Actual heights will b. dictated by instnunenlation data and field perlonnanc. 

"Atllndge" c1"""ficaOullc; applic4bk Iu fill will"" 15m from the back ufll.e bridge abutmenl (i .•.• I.ngth of the approach .wb). 

4. EmbanKment seomeby 110 .teeper than I V.I 511 for lemporary conditionl (i •.• w/lurcharge) and I V :211 for pennanent .Iope •• lUlIe .. otherwise indicaled Fill prop.rties: friction angIc - 32·. coh,"ion - S kPa, urUl w.i&!>1 - 21.2 kN/m' 

j MSE wall cclllforcmenilengtli is equal 10 tile filial des~ h.ighl; Gobal .lability controlled by failure behind r.inforced zone. 
6. IISG ~ lligh Strength Geulexld •• WOV.II pulye,ter willi warp .trengtha of 730 and 290 kN/m at u1timale and S'Vo ,train. re.pectively. Allowable .IaOc and dynamic Itr.ngths - 400 and 690 kN/m. reapectiw:ly. 
7 lisa rolo.llcs langentiaUy to faihu.: :iucface,IISG placed at the base of the fill; HSG length extends from toe ohlope (or face of wall) for the length indicated; HSG len~ include length for anchorage. 
S. Whell calcul.ted IISG kllgtll ex.ceob elltire b..". wid"l of fill. or IISG .xtending from oppo.il •• ide. of fill overlap. use IISG I.ngth .qualto base width of fill 

IISG ::iuenglll i.s UluJu-cdional; Con.sequenLly, BI bridge abutments, the nwnber of Hsa indicatod should be placed with lha warp direction oriented both pamllel and pcq>endicular to loadway centerline. 

10 p!u.:udo-!iWliC cul.uy::l~ iJS::Iume:J th - 0 S·pga tapplied \0 crillcill fil.l.lurc surface from static, long~tenn conditions without lISO; Deformation clbrrutted from simplified MakdJii-Sced proccdwe. 

(cm) 

---
---

>270 

---
>270 

---
---
---
---
---
>270 
>210 

---

41212002; 3:22 PM 
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Date: 

To: 

From: 

Subject: 

MEMORANDUM 

April 2, 2002 

K. N. Gunalan, P.E. 
Parsons Brinckerhoff 

Bill Turner, P.E~ 
Travis M. Gerber, P .E. Iif/.{; 

High Strength Geotextile and Staging Options 
Glover's Lane Overpass 
Legacy Parkway 
Kleinfelder Project No. 35-8440-08 

At your request we have evaluated the slope stability calculations and requirements for the above 
referenced embankments. The following tables provide summaries of the high strength 
geotextile (HSG) and staging options that appear to be suitable for these embankments. Note 
that the existing embankment material will require removal where HSG will be placed to provide 
adequate stability for the new embankment. Each stage will require approximately 60 to 105 
days, depending on the wick drain spacing selected, to obtain the required degree of 
consolidation prior to commencing construction of the next stage or surcharge removal. We 
should be informed of the construction and staging options selected. Instrumentation data and 
construction notification should be provided in accordance with our memorandum dated 
October 10, 2001. 

Pmons BrinckerhotT!3 5-8440-08 .00 1/3 502M066 
Copyright 2002 Klemfelder. Inc. 
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II..IKlEINF .. JER 

GLOVER'S LANE (STA 50+300 to STA 50+920) 

Previous 
Begin End Stage Number of Orientation of Warp 

Oplion Stalion Slation #of Stages Height(sl HSG' HSG Elevation' Direction Begin Offset EndOHset 
1 50+300 50+530 1 nla 0 nla nla nla nla 

50+530 50+600 1 n/a 1 Grade + 0.2 m Perpendicular to CL o m from L. toe of slope o m from R. toe of slope 
50+600 -50+618 1 nla 2 Grade + 0.2 m Perpendicular to CL o m from L. toe of slope o m from R. toe of slope 

Grade + 0.4 m Perpendicular to CL 20 m from L. loe of slope 20 m from R. loe of slope 
-50+618 W. Abut., Bridge 19 1 nla 2+1 Grade+0.2 m Perpendicular to CL o m from l. toe of slope o m from R. toe of slope 

(-50+633) Grade + 0.4 m Parallel to CL o m from face of wall 40 m from face of wall 
Grade + 0.6m Pereendlcular 10 CL 20 m from L. toe of slope 20 m from R. loe of sl~_e 

E Abut., Bridge 19 -50+874 1 nla 2+1 Grade + 0.2 m Perpendicular 10 CL o m from L. loe of slope o m from R. loe of slope 
(-50+859) Grade + 0.4 m Parallel 10 Cl o m from face of wall 40 m from face of wall 

Grade + 0.6m Perpendicular to Cl 20 m from l. toe of slope 20 m from R. loe of slope 
-50+874 50+895 1 nla 1 Grade+0.2m Pe~endlcular to CL o m from l. toe of slope o m from R. toe of slope 
50+895 50+920 1 n/a 0 n/a nla n/a nla 

2 50+300 50+530 1 nla 0 nla nla nla nla 
50+530 50+575 2 7.5m 0 nla nla nla nla 
50+575 -50+618 2 12.0m 1 Grade + 0.2 m Perpendicular 10 CL o m from l. loe ohJope o m from R. loe of slope 

-50+618 W. Abut., Bridge 19 2 nOm 1+1 Grade + 0.2m Perpendicular 10 CL o m from l. loe of slope o m from R. loe of slope 
(-50+633) Grade + 0.4 m Parallel 10 CL o m from face of wall 40 m from face of wall 

E, Abut., Bridge 19 -50+874 2 12.0m 1+1 Grade + 0.2 m Perpendicular 10 CL o m from L. toe of slope o m from R. toe of slope 

. t-50+859} Grade + 0.4 m Parallel to Cl o m from face of wall 40 m from face of wall 
-50+874 50+895 2 7.5m a nla nla nla nla 

50+895 50+920 1 nla 0 n/a nla nla nla 

3 50+300 50+530 1 nla a nla nla n/a nla 

50+530 50+575 2 7.5m 0 nla nla nla nla 

50+575 50+600 3 75,10.5 m 0 nla nla nla nla 

50+600 -50+618 2 12.0m 1 Grade + 0.2 m Pe~endicular 10 CL a m from L. loe of sloj)8 o m from R. toe of slop! 

-50+618 W. Abut., Bridge 19 2 12.0m 1+1 Grade + 0.2 m Perpendicular 10 CL o m from L. toe of slope Om from R. toe of slope 

(-50+633) Grade + 0.4m Parallel to CL o m from face of wall 40 m from face of wall 

E. Abut., Bridge 19 -50+874 2 12.0m 1+1 Grade + 0.2 m Perpendicular to CL o m from L. toe of slope o m from R. toe of slope 

(-50+859) Grade + 0.4 m Parallel to CL o m from face of wall 40 m from face of wall 

-50+874 50+895 2 7.5m 0 nla nla nla nla 

50+895 50+920 1 nla 0 nla nla nla nla 
.. 

• WIll requIre removing eXIsting fill matenalln Older to place HSG at same grade as beyond eXIsting fill. 

HSG layoullable Glovers Lane.xls; Glovers Lane 41212002; 2:24 PM 





Geotechnical Instrumentation Plan 
Legacy Parkway Project 

Submitted to 
Utah Departtnenr of Transponation 

Submitted by 
Fluor . .l.mes Kraemer LLC 

February 16, ::001 



Introduction 

The Utah Department of Transportation (UDOT) has contracted with Fluor 
Daniel, Ames Construction and Ed Kraemer & Sons, LLC (FAX) to construct the 
Legacy Parkway in Salt Lake/Davis Counties, Utah. As a part of this contract, the 
FAK. team is required to submit a Geotechnical Instrumentation Plan to the 
UDOT Legacy Team. The F AK team. through the technical proposal, has 
indicated its overall approach to addressing the geotechnical challenges it 
anticipates during the design and constrUction of the par1cv.ray. This brief plan 
presents the details of instrumentation and monitoring to be used by the FAX. 
team to verify design assumptions or assist in making any modifications to the 
approach to ensure that UDOT is provided with a very functional facility that 
provides a very pleasant experience for the travelling public. 

Purpose 

The purpose of geotechnical instrumentation is to monitor induced pore pressures, 
settlement, peak ground velocities, and horizontal movement of embankment and 
foundation soils under the given loads during construction. Observed behavior 
will be compared to predicted behavior and design assumptions to either confirm 
or form the basis for appropriate design modifications andlor construction 
procedures. Geotechnical instrumentation will be used to: 

a) define existing insiru S'tate prior to any construction, 
b) monitor pore pressures of foundation soils during construction of 

embankments to eS'tablish construction staging, 
c) evaluate rates of consolidation settlement to determine surcharging 

magnirude and duration, 
d) evaluate lateral displacement of foundation soils due to loading and 

their implications on the stability of the embankments and adjac:!nt 
properties and 

e) monitor impact of operating heavy construction equipment on 
adjacent properties. 

Organization 

P:u-ameters to be monitored, instrumentation needs. location of various 
instruments. data collection/compilation etc. will be established by FAK.· s 
geotecb.nical team. Installation and monitoring of the instruments will actually be 
oerformed bv F.-\K. Data will be reduced and reviewed bv the g:eoteclmical team 
... '" '" -
and appropriate conclusions/decisions will be arrived at and any 
recommendations will be made by the geotec:mical group. 

QAJQC Plan 



All of the equipment used for monitoring will be inspected, calibrated and 
maintained per manufacturer' s recommendations to ensure quality in the data 
obtained. Accuracy of data will be checked. Some redundancy will be 
incorporated into the monitoring program to ensure the decision making process 
is not hampered. 

Approach 

The F.Al< team's basic approach is to use the simplest and most reliable 
instruments that will produce data in the range of values required to make the best 
engineering decisions for the project 

The preliminary instrumentation layout developed during the proposal phase will 
be used. Settlement plates will be used to monitor surface settlements, differential 
settlements, and heave at the toe of walls or embanlane!lts. Benchmarks and 
reference controls will be established for QC. Open standpipe piezometers will 
be installed where ever possible to monitor pore pressure flucruations at shallow 
depths. Isolated tip piezometers wiIl be installed where ope!l standpipe 
piezometers cannot be used effectively. Vibrating wire piezometers will be used 
in relatively thick clay layers. Closed tip piezometers will be used where artesian 
conditions are anticipated. Inclinometers will be installed at the toe of high 
embanlane!lts to monitor lateral moveme!lts in conjunction with settlement 
monitoring. Magnetic exrensometers will be used to measure magnitude and rate 
of settlement at various elevations within the lake bed deposits. 

The geotechnical group will develop specifications on required range of 
measurements and sensitivities. The group will also develop installation details. 

It is proposed to take two readings every week initially and based on the observed 
rate of parameter change. the frequency may be reduced to one reading per week. 
Data will be collected either using read out units or manually. Data collected will 
include source; readings; construction features and activities in the area.; other 
pertinent information as it affects data collected: necessary corrective action to be 
undenaken; QAlQC verification; interpretations etc. Information will then be 
transferred into spread sheets for generation of plots and reports. This 
information will be presented on a biweekly basis. 

Information obtained will form the basis for assessing behavior of the 
embankment and foundation soils, including decisions on addition of fills and 
release of surcharges. 



;lARI<WAY INSTRUMENTATION PLAN 

=1 III. ~ 
1----------1 ~ 1----1 I 1-----1 

Alignmcllt iii Structure E 
0:: No. UJ 

Approx. 
Slation 

Structuro Aeproach Embankmonts 

SOlllh Interchange 
1-21510 LP SB 9 5B+224 

12 58+300 

LP -- Jordan River 2 7 6002+225 

7 6002+2BO 

LP -- Jordan liiver 3 7 6002+225 

7 6002+280 

LP NB 10 \-215 Jordan R 4 6 54+655 

5 54+715 

1-21510 LP SB 5 16 50+430 

- -----_ .. --- -----

16 58+590 

LP -- Oil Drain 32 8 6002+490 

AK 
Conslruclion Performance Long-Term Performance Instrumentation 

Setllemenl Slope 
Piezometers Selllemeni Slope 

PlatforllIs 

Esl. 
No. Type' Deplh, 

In 

2 VW 

2 VW 

2 VW 
I ~ - - -

2 VW 

Inclinometer 

Est. 
No. Depth, 

m 

2 30 

2 30 - --

2 30 

---,-- ----- . 

2 30 

2 30 

2 30 
---~ 

Platforms 
Esi. Esl. 

Inclinomeler 

Esl. 

Piezometers 

No. Depth, 
m 

No. Type· Deplh, 
m 

No_ Deplh, 
m 

Esl. 
No_ Deplh, 

m 

1 

1 
1 
1 

1 
1 
1 
1 

,~. --- - -~---

.- _.-._'-. - - '---.- -----
--.------ - --- ---- -- -- -._-._--- - ---- --.-
~-- ---. 

5 - ~--. '----.' ---,_.. .,--._- - - -._- - '--"-

20 - -.- ----- ,_ .. --- -.-----
-,-_. 

5 
-- ---- --- _._--. " --

20 

----.. ---- -- --,---- ---- _. --- -- -- ---
5 

~- - -- - -_.- ---- ----- -- ._- -----~-- .- --- -- ------20 
'--------- . - --- ----- - --- ----- _. -"'.- ----------5 

20 

.. __ . __ ._- -- -- -- ---- -- ---.- ---- _ .. -----. 
5 

-- -- - - -- ._------ - -.-_ .. ' .. - ---_.-- -. _. - -----
20 

--- -'--- -- -- -- --- - -- ._ .. _-- -- --- -----~ 5 
------. - - -- ~-- '--~ -~ -. -'-_ .. --- -. ---. -------. 20 
-- ---- - ---- ----- --- _.- ... -- -._---- - ~.-~ -------

--- --. --- - ~- ---- - - -- ---- - -- --- -- - ---
2 30 5 

1 
2 ---30--- I ~~~---1 

---- -- -- --- --- -. - ------ -' --- ----20 
--- -- -- - ---- --- - -- '--- -- -_. -----5 --'-_ .. _--- -

1 -- --- - --- --- -- -- --- -- - ~----20 
--------- -. - -- ----- -- --. -----.-- - -- ---
--.---- - - .. -- -- ----- -- _.-.- --' -.- - -'-

2 ME 36 2 30 '------ -- - ----- --- - -- ----- 1 5 
1 10 -- ~--- ---- -1- --- ---. - -- ~-----. - _ _ ___ ._ 
1 15 -- -- --- - --- --.- - .~ --. --

5 
-----~ - -- --- ---.- - --- '--.. __ .. -. ------1 20 

2 30 
1 _._-. ---- - -- ----- -- -- ._-- -- .. - --- .- -- ------20 

------.-- .- -- ------ ._--- - --- -.---- .. --- ----- -- -'---' 

----- - --- -- --- - -- --.--. ---- -'---

2 30 -------. - ,---- -- ---.-- -- - -- ... _--- - -- .. -----
5 
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LE .lARI(WAY INSTRUMENTATION PLAN 

-~---- .. -

ro 51 
3; I 

Structure .ci Approx. Ql E IX No. Ul Station 
Alignment 

7 6002+533 

LP -- Oil Drain 33 8 6002+490 

7 5002+533 

Center Street 1 1 1 1 5+380 - .. ---- ---------
-----_.- .-- -

9 5+500 -- ---- .-.-.- .. 

-- - ---------

500 South 12 8 70+180 

10 70+270 

Parrish Lane tnlercha,~e 

LP -- Sheep Road W 13 12 6013+170 

12 6013+420 

LP -- Sheep Road 14 
. - ---

12 6013+215 

AK 
Conslruction Performance LO'!Q-Term Performance Inslrumentalion 

Selllement 
PI aHorllls 

No. Type' 

2 VW 

2 VW 

2 VW 

2 VW 

2 VW 
- - -

1 ME 
1 VW 

ME 

Est. 
Depth. 

III 

36 

-- _._-. --

36 

61 

Slope 
Piezometers Settlement Slope 

Inclinometer Platforms Inclinometer Piezometers 

No_ 

2 

2 

2 

2 

2 

Est. 
Depth. 

III 

30 

No. 

1 
1 
1 

Est. 
Depth. 

III 

20 -----
5 
20 

Est. Esl. Est. 
No. Type· Depth. No. Deplh. No. Depth. 

m III m 

- -- ---- ---- - ---.. --------. 

_.--- - .... --- -- -- -- -- --- -------- - ---- "-_ .. -~-
. - -- -- _. - --- --- -- - ---- "-.----- - ---. "----30 1 5 

--- --.- _. -- 1 --20 
- - --- --- -. --'- --.---. -. - -----

_ .. ---- --
3D 1 5 --~ --- -- .--- ---- ---- .. ---- - --- ._----

1 20 - ---_. --- -- ------ ------- .- -."-- "'--.---

---.- ---- - - ---- ---- -. -- ------. -"- .. -._---"-

30 1 --_. --- - - -- --- - --- ---- -- -- -----5 ----- .- -1 --- -- - - - --- --- - - --_. -~---- - -- ----_ .. -20 
30 1 -"-"-_. - --- -- -~-. -- --~- -----~--. - --------

5 
1 20 - .. _-- ---- - --- -.------ - ---- -----

-._--._--- -- -- --- -- ---- ------ -~-. "--'-----

2 30 1 
1 
1 
1 
1 
1 

-_._. -- - - - --- ---.. - - ---_. - --- -----
5 

2 30 

--- - ~- -- --- --- -- --_.- ---- - ---- ------10 
15 

- - --- ---- --- --- -- --- ._-- -- -- -----20 
-.---- -- -- --- -~-- --- -- -------- - ---- ----
---- -- -- ---- - -- -------- - -- ---
-- --- -- - -- --- -- -- -- ------- - .---.- -------

--- - ---- ---- -_. -- ------- - - ----
----.-.- - '--- ----- - - --- --- - - --- - ------

- _.- --, ---~- - - --. -- ------- - --- - '._.- - ._. --
2 ME 61 2 30 1 10 --- -------- - - --.--- -- --- _.- ---~-_.- -- ._--- -

1 20 - --- - - ------ --- - - ---- . - --. -_. ---
1 30 ------~- - -- ---- -._-_. - ---- --- ---- -- -- ----

-----. - - ----- --- 40 -- -- -.---- - --. ----
2 30 ---- ---- - --- --- -------- -- ~-- ----1 10 

---' - - -- --. ----- --- - --- ----_ .. _- - .. --- -------.. 
1 30 

----- - - .. _._-- -- -- --- - -.-
2 ME 61 2 30 1 10 ---.----- - --- ------ ---- - ._- - "- ---- - - ------

1 20 
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·JARI<WAY INSTRUMENTATION PLAN 

--- ._--- . 

III 

5 
Q.i Structure Alignment lr No. 

rn 
I 

.0 
E 
UJ 

Approx. 
Station 

AK 
Construction Perrormanee 

m 

LonJl-Term Performance Instrumentation 

m m 

Settlement Slope 
Piezometers Pial forms Inclinometer 

Esl. Esl. Esl. 
No. Type' Depth, No. Derth, No. Depth, 

Settlement Slope Piezometers 
Plalforms Inclinometer 

Est. Esl. Est. 
No. Type' Depth, No. Depth, No. Depth, 

m m m 
--- -- ---. - ---. ---- -- - ---- ---"-

- ---.--- - - --- ---.-~----- - --- -- 1 30 

LP -- Parrish Lane 
- - -.- W 15 

LP -- Parrish Lane W 16 

LP -- 1250 West 17 

LP -- 1250 West 18 

North Interchal!De 

Glovers Lane 19 

12 6013+340 

11 6013+730 

-

11 6013+045 

11 6013+730 

11 6013+845 

9 6014+545 

8 6014+680 

10 6014+570 

8 6014+675 

4 50.850 

1 ME 
1 VW 

2 VW 

2 VW - _.-

2 VW 

2 VW 
-- -

1 ME 
1 VW 

2 VW 

61 2 30 

2 30 - ... - -- -

2 30 

2 30 

2 30 
.. -

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

-.-.. _- --- --- .. - --- --- .- ----- --._--

-- ----.- ---------- ---
1 10 
1 30 

1 
1 
1 
1 

- --- "---

___ " -0 __ - __ •• ___ _ _____ _ 

-- ------- ----- -- ----- .. 

- --- --- "______ 0 _____ • _____ ~ 

"--- - --~---.-. - +_. __ • -_._._---

--- .. - - ----- - .~.--- -._-
- ---.---- - ,----- --- ---- --- ---- ------

1 40 

------ - ------- - ----_._---- -- .. ------". 

1 
1 

----------- --~ ---- '-- -- ~~-- ----------

---~------. -- - __ 4 _______________ • __ • 

_.- ----- --- -- -'--

---- -~---- -- --- ------ _._--- --- '--.- ---.--- - -
2 ME 61 2 30 1 10 _. -- --- -- -- -- --- -- --- ----- - ---- - '-- -

1 20 --- -- - --- ----- - - --1---1- --- ----- -- _______ . 

---- ---~ - - -----1- 1 30 --- ---- - _. ----

61 2 30 1 10 
1 40 ----- ~-- - -- - ---- --- ---- --- --- -- --_._-

-------- - -- --- --- - -- --------- - ---1---1 30 
._---- -- - --- ---- --- ----- _._------ - ---- ------
--~--- - --- --- - --- - .- '- - .. _- .- -- - --_. 

2 ME 61 2 30 1 10 '-'-- - - --- .--. -- ---- ------ - -1 --20 
------- '- -- --- ----- -. --- - .- ----- - -- '--- --

--- - -. .--- 1 30 ------ -- --- ----- -- --- .----.- - -- ---
1 40 

. -2 -ME- 60- - --'r --30- - ----1 ---10 
- - --- ---'- ---- --'----

1 20 - ----- -- --- --- - - .. ~ ._---._- -

1 30 --- ----- --- ----- - ----- ------
---.-~-- - - -- ----- --' --- -------. - 1 40 
--_ .. ---_. - -- ------ ----- --- ---'- - .... __ ._-.-

- .. _--- .. 

2 25 5 -- --- ----- -- -~.- --- - ---
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LE 'ARI(WAY INSTRUMENTATION PLAN 

ro I- ~) 
-------------j > t------1 I t-----j 

Alignment 

State Street 

US 89 SB to LP SB 

1-15 SB 10 LP SB 

LP NB to 1-15 NB 

-- ---

LP NB to US 139 NB 

US 130 SB to 10 \-t5 SB 

Burke Lane over UPRR 

Qi Structure E 
OC No. w 

Approx. 
Station 

21 7 +640 

- -'~---.-

22 10 70+525 

11 71+030 

23 15 60+265 

10 60+607 

24 10 20+785 

-1-.- ___ ._ _. ____ ... __ 

7 21 +165 

25 10 6+000 

10 6+380 

26 10 12+590 

4 12+730 

W 2B 11 4+870 

AK 
Construction Performance Long-Term Performance Instrumenlatlon 

Selilement Slope 
Piezometers Settlement Slope Piezometers Platforms Inclinometer Platforms Inclinometer 

Est. Est. Est. Est. Est. Est. 
No_ Type" Deplh, No. Depth, No. Depth, No. Type' Depth, No. Depth. No. Depth, rn rn m m m m 

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

15 
--- - -"- - -- ---- -- -- -- ------ - -- --._--

-- ---------- - ---- ----- -'-
2 VW 

. -- ----- ----
2 VW 

2 VW 

---

1 ME 
1 VW 

2 VW 

2 VW 

1 ME 30 
---. -.- - -- '-----

1 VW '-_. -- ... 

2 ME 

2 VW 

2 VW 

2 VW 

2 25 

2 25 

2 25 

2 25 

- - -- ------ -- -- ----. -. - ----1 5 
1 -15- - - ---- --- - -.--- -------

1 
1 
1 
1 

---- .. -- -" - - -_.- -- --- ---. -- - "-.- ----
---- --- - - -- ----

5 -- - --- -- -- ---
- --- - ---.- - ---_._--

15 
-- -.- -- - ------ .---. 

5 
-.-.- --- --_.- '-~ 

15 

----- -- -- - -- - --- .. - _. --" --- - -... _- -. 

2 ME 25 2 25 1 5 . -- --_._-. 
1 15 --- - -. - - -- ---- -- --- ---

5 
-" ---- -" - -_. ---- -- -~------"- --- ---15 
------ - - ------ - ______ 0_._. ____ _ 

2 25 1 
----- _ .. - ---- - --- ___ . 0-. ____ _ 

5 
1 

-' _._- - -'- --- ---- - - -----_. '- ---
15 

2 25 1 -~--- .-- - -- ---- - - ----- - - ---
5 

1 ---- - -- - - -- ---- - ----- ---- - --- ----
15 

--- -- ----- ---- - --- -----1- --- -----

--- -- -- -- --- --- -- --- - -- ---2 25 1 5 
------ -- --. -- --r-- - -- --- -- _________ . _____ _ 

1 15 
2 25 --- -- -- - ---- -- -. _'-.,-.-

1 5 _. -.- - - --- --- -- .--. .--- -. _. - .•... - ------
1 15 

2 25 --' --'- _. -- --- '---.- _ .. -. -- --- -. --~ '- . 1 5 
--.-_.- --- -- --- -- ------ -- --- -----

1 15 
2 25 1 5 -- --- ----- - - - --- ----

'--'-. ~----- - - --- .--- -- - ----- - -- ._------
1 15 
--.- - - ---. --- - -- -- ---- .. -- ---

--. ~--------- - --- -- -- 2 25 1 5 
-'--- - -- -- ---- - .-- .---.- - --.. -"--1 15 

- - -. - - --- -.-- _. -- --- ---- -- -- --_ .. - -- ---_. 25 1 5 
- ._--- -- _.- .- -- .. ~- . -- ---- ---.. - ---_. -----_ .. -- _._---

15 
-= -~=l~ 2 VW 2 

1 
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LE 'AHI<WAY INSTRUMENTATION PLAN 

= 1------ ------_. 

III ~ .> I 

Siruciure n Approx. Aliunmenl Q) E 0:: No. w Station 

Burke Lane over 1-15 29 11 4+955 

5+060 

Burke Lane over US 89 30 11 5+285 

5+355 

31 99+995 

.-
100+160 

AK 
Construction Perrormance Long-Term Performance Instrumentation 

Selliemeni 
Plallorrns 

Est. 
No. Type' Depth, 

In 

1 ME 30 - -.- -
1 VW 
2 ME 

2 VW 

2 VW 

2 VW 

2 VW 

Slope 
Inclinometer 

Est. 
No. Depth, 

m 

-- - . ---
2 25 

2 25 

.. ---_.. -- ---

2 25 

2 25 

2 30 

Piezometers Settlement Slope Piezometers 

No. 

1 
1 
1 
1 

1 
1 
1 

Platforms Inclinometer 
Est. 

Depth, 
In 

Est. Est. Est. 
No. Type' Depth, No. Depth, No. Depth, 

m m m t--t--t---1 

- -- ----- --_. 
------- - - ---- .-. -- ----- - ~'-- -- ... ---5 
-.'---. "--- .. -- --- ---_.- ---- -_._----"- ---- .. _-_._. 

15 
"_. ,--.. - --. -- -._-- -- --- ._---- ------

5 
15 _. - -_.- --.- ._-- - .. "--- .. - --- ..... --

---~-- - ---- --- --- ---- ---_. 
---" --.-... - ---. --- - -- - --.---. 

5 
15 - --- -"- ---.--.- -_.- --"-- ---

---- -'.--.- -. -- ---- --- -- ---
5 

-_ .. -.. . --- ---- --- -- _._- ---- "_. - ,- - .--------
1 15 

- --- -----_.- - - --- -- -- ---- ------- -._-' .. _----
---. -- --- .- - --. -- - - ._-- - .. _-- ---

1 5 
--- -'-'- '- _. --- -- --- - - -._---_ .. --- -----1 20 -_ .. ---"--- - -- -- ---- - -- -.------- -- -. ---2 30 1 5 

.. _------ -+. --- - - - ----- -- ---- .. _- - --- -----
1 20 

----_. - ---- ._---- -- ---- -- -- -.- -- - --
Rame Embankments 1-----''---_____ ----1 -- ---.--_. -- ____ . -- ------- -- - --- ---. - - ---- -. --- ------

--- -- - --1----1--- - -- . _________ _ 

1-1510 LP NB 
._---- ----- - --_._--------

11 50+850 2 VW 2 30 . -- --- - - ---- - -- ._-- - -- _._--
5 -'---"-'-'-'-- -- - ------ - ---- ------ 1-f5- -. - --- -- - - ---

10 51 +025 2 VW '---0_'-_- ____ ~_____ . __________ _ 2 30 --1 -----5---- - - ----- .- - ------ .-- --r-----
--- ---- ----, - -- -- --- -- --- ---_.- --- ------

1 15 
-_._- -- - .--- ---- _.- -- ._-- -- -_. ----

LP NB 10 Parrish Lane 12 800+150 .. _. --- -- - ---- ---- - --- ------ -. ---_. ----1 ME- ----61 ---2 --30-- - 1 10 

Parrish Lane 10 LP NB 6 500+600 
- --- .. - -- - - --------

-- -- ----- - -- - ----.--,------.- --- -- - ---
1 VW 1 20 ___ . ____ . __ . _____ _ 

=~~_ -_~-~~~- - --1 --30-__ ~ =-~-t-__ -_-_-_-'~-_-_ -______ .. _____ .. _ __ _ __ . __ 
1 40 

-.------ - --- ---- - -·t---I--- - - --_'. ___ .. ~ __ _ 

-- '? -~Q--- -- ---- ~ -jQ- .. - ---- -- .-- ----- - -- ---I 
1 30 

2 VW 

- --- -- -- --- -- ---_.- -___ . _'_0 __ -
LP sa to Parrish Lane 9 600+400 2 VW ------- -- -- ----- -. -- --_. --- 2 30 1 10 - - --- --- -- --- ---_.- - --- -- -----

---- -~ _. -- --- ---. -- - ._----_ ... -_. -_.-
1 30 
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L6. JARI<WAY INSTRUMENTATION PLAN 

iii 
~ 

iii 
£r Alignment 

1-15 NB to US 89 NB W 

-~ ~ ~ - .. 

Burke Lane to LP SB W 

1-15 SB to Durke Lane 

Burke Lane 10 1-15 NB 

\-15 NB 10 BlIrke Lane 

AK 
------------ -- ---~ Construction Performance LonJt Term Performance Instrumentation 

~ 
I 

Selllement Stope Piezometers 
Ptatrorms Inclinomeler Selllement Slope Piezometers 

Platforms Inclinomeler 
Struclure .ci Est. Est. Est. Approx. E 

No. w Station No. Type' Depth, No. Depth, No. Depth, 
Est. Est. Est. 

No. Type· Depth. No. Depth. No. Depth. 
m m m m m m 

_._--- - - - -- -. -. --~-
12 7+650 -_._.- ----- - ----- - .~- - - .... _., .. _-

2 ME 25 2 25 1 5 
----- ---- - - --- --- - -- ---- - ---.. ~---.-

7+800 1 ME 
1 VW 

25 2 30 
1 15 - -.-. --------- --- - - --.--~- ~----1 5 

1 15 - - --- --- ~ ~-- ----- -. -. - -'--~~-, 
~--'--- - ~- -- ---- - -- ------- ~--- -.-._ .. _---
~---.--

1 5 9 40+550 2 VW - - -- --- --. --~ --- - - ---~ 2 30 
1 15 

. -~~ -- -----. -. ---- ------- . --.0- ______ _ 
- .... ----

- --- --- ._--._- -- ---- --.---- "-- ._-_._-- p. 

9 1+040 2 VW ~---- - -- --_.- --"- ._-- -- - - _._-----2 30 1 5 . _----- ----- --- ----- ---- --. -. 
--- -------_. - --- _ .... -- - - ---- _. --~ ---- . -- ---_ . 

1 15 --~--"--- --- --------- ---- ------- -_. ------ - - --- ._-- --- -- --.--- -. --~. ---._-
6 1-t090 2 VW 2 30 ~ ---- -- --- ---- -_. - ---- ----- - -- ---.---1 5 

--- - ---. - -- -- ----- -- -'-- ----- - .. ----_ ... 1 15 ._--_ .. _--- - ------ '--. ----- ------
-.-. ------ - --.- ------~ - -- ---- - .. - ----- - -----

--- -"-"'-- -- ... ----- .------_.- ~--- ---- ---
7 8+100 -~ -2 -30- - ---1 ----5- - ------- - ~-- --- ~- - ---

--- --"--'- "--_. -- -- ----.- - -- -_._--- - ------ - '---' --_. - - ---.---
1 15 - -2 ---30 --- ~~ -1 -K- - - -- --- - ~-~-- -- - - ~--

2 VW 

10 8+300 2 VW 
.----~--- ._- ------

-- ------- -- -- -_._- - - ._- --- -. ~- - - ---
- -- -- - -- -----_. - ------- 1 15 

- ---- - ~-- ---~ -- - ---- ~- ~- --- - - ---
------ ---- ------- ---- ---- ----US 89 S6 to Burke Lane W 11 3~050 ~--- - ---1--- - -2 -ME 25 - -2- -25 - -1 5 

------ - -- ---- - - ----- - -- --- -- - .. --------- -- ----- - -- ----. --------

1 15 '. - ----------. -- ._---
---- - - ---~~ - -1--- - ---1----1 

----.- ----_ .. -
11 +125 2 VW Burke Lane 10 US 89 NB W ------ -.-~-- - -.~- -~-~ - -- ~. -- .------ - -- ---- - -- --- --- - -~ ---I 

2 30 1 5 
~-- ---- - -'1 -15- -r-- ----- - - --- - -- ----

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

----"------ -.-- ------ --- --_.-.- ~----

-- ----- -. - -_. -- ~- - ---~- .. - ------
.'- ------- -~ --- ----- ----- --_. 

-----. -- -- -- - --- -- - ----- - - '-- - --_.- ---_.-
Parrish Lane to LP SD 11 700+300 2 VW _. -.-- - - -- --- - - -- - ~- -----2 30 1 5 

.-.--- - -- .--- -------- - - --- --- - -- ----.-- - --- ~---"---
1 15 

- -.---- -- --~ --- --- .- --- _._-- - - .. _--.--
LP NB to Burke 10 15+225 2 VW . -~---. -- - -- -._- ~- - --- - - -----2 30 1 5 _. -------- -- - - --- ~- - --- ~ .-

-- -_.-.- - - ---- -- - ----.- --- ---1 15 -----_.-. --- ----_._--- .-----. '-.-. 
-.-- ----1- ---\----..--. - - __ ._ ._. ___ _ 
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LE 'ARJ<WAY INSTRUMENTATION PLAN AK 
long-Term Performance Instrumentation 

Settlement Slope Piezometers =10 I ... --.-- .... 01 spelalllleromr:Clns~nstruction =I~~~rmanc:iezometers 
" Inclinometer 

1-----------\ 3: I r-----j t--...----,,.---I 
iii Struclure E Approx. Est. Est. Est. 

Platforms Inclinometer 
Est. Est. Est. 

Alignmenl 

Burke to 1-15 SB 

Retaining Walls 

1-15 SB TO lP SB 

Roadway Embankment 

LP 
LP 
LP 
lP 
LP 

- _. - --- - - - -

--. -------- -.-

LP 
lP - .. - - --- - - - ,-- ----
lP 
lP -- ----_.- . -- - ... 

lP 

NOTES: 

0:: No. ill Stalion No. Type' Depth, No. Depth. No. Depth, 
m 

No. Type· Depth. No. Depth, No. Depth, 
01 m m m m 

9 9+150 2 VW 2 30 5 
---- - - -_ ... -- --- .. -- ."------ - ---_. -.. _----

15 

10 60+900 2 VW 30 1 5 
-y ---. ---- - --_.- •• -- -- .--- - ------ -----. .~ ---- --- •• 

1 15 

... --- ---_.. -- --- ----. -. - ---_. -- - ----

-------- --- - --- - --_. ---
6001+700 1 VW 

~ - -- -- -- - -- - - - -. -.- - ~ .. - ... -. -- ----- .- - -- ._- - --_. ----- -- --- ---
6004+500 1 VW 

. -----_.- - ._-------- - -- ~ ----- _. 
6006+000 1 VW 
6007+500 1 VW 

- .-----.~ -- ---------- - ~ -. - -
6009+000 1 VW 

-- "----_._- --- ------- - -" --.---"- -----
6010+600 1 VW 

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

6012+500 1 VW 
------ - :----- ---. - -I---- - -- ---- - - ----

-- -------~ --- - - ----- -- - ---- _. - _.-. ---'.- ---- --.- --_ .. -.- --- - '---- -- - ---. '-- ---" .- ._- ---
6016+000 1 VW ________ , _______ . - 0----- .' _____ . __ 
6017+500 1 VW ._. __ " ____________ 0-· ___ - ____ ,. __ •• _ ----- - -- ---_ ... -- ---- - - -.-- - -- ---
6019+125 1 VW 

------.-- -- ---
.- - . - -.- -_.- --- ~--'-' -- .. ' -.-- --. -- _.- - - - --- -- . 

1. Stope Inclinomeler casing is 70 mm outside diameter with telescoping couplings. Casing spiral shall be measured upon completion of Installation. The casing 

ill~~~II~lir ~r~"~~-~'.lTP!lt.~~-~~~~ ~It\\ lI~e r~·unl s~rfaci iilh all[3r9e. ~iil~~er Im~~i!,!r~191~e.I!·r~ve~i~ p.~<?~~r~ t~ _~rSi~~9~-. I r."- I' '.~' ~._. 
2. Seillemeni plallorms for construction performance shall be vibrating wire (VW), or pneumatic (P), magnet extensometer (ME), or reed switch (SW), as 

indicated. 
-- 1 .. 1- .~- r~T --.'-_ r[-I-~ o.']--:'-u-I T=:=.r--~]~r~~I _____ Lr:~]=_]~_--=-:-ll~·=I-.o.--~=r=~=-

3. Se\llemenl nlalforms for long-term performance instrumentation shall be mannet extensometer (ME) or reed swilch(SW} . . - ------r"-r l:·-·--T·-r--------"T---I--·---l"-----rl--T-·--[T-2T---j]-] ['--r'I-'-c'- --Tr-r--
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LE JARI<WAY INSTRUMENTATION PLAN AK 
Construction Performance 

=1 
-- - -- • ____ 0 __ -

OJ col 
S I 

Qi Structure ri Approx. 
Aliunmenl E No_ 0:: No_ w Station 

Settlement Slope 
Piezometers 

Platforms Inclinometer 
Est. Est. Est. 

Type" Depth. No. Depth. No. Depth. 

Selllement Slope Piezometers 
Platforms Inclinometer 

Esi. Est. Est. 
No. Type· Depth, No. Depth, No. Depth, 

Long-Term Performance Instrumentation 

III III m m m m --
- ~ .. _.- . 

4. Pi~Z,?!11~t~r~~~1~t!!It!vi~ratil~9~!r~: _ . ______ . ___ . ________ . _.__ ___ __ ____ __ .. _. ________ ._ . _____ ._._ .. __ ._ ... ___ .. _ ... __ 
I I _ _ _._ ____ _ ____ _ __ . _ .. _ ... _ . _. _______ .. __ _ _. _. _ _ __ 

5. Depending on construction sequencing. i.e .. if Ihe embankment is initially constructed full width. it may be possible to reduce the number of selliement 
ptal/arms to 2 and the slope inclinometers to 3 for the Legacy Parkway_ mainline. 
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Da.te: 

To: 

From: 

Subject: 

Cc: 

Memorandum 

August 20, 2001 File code:C; \) \ -, '·ro~ 
Ernie Green, Deputy Project Director 

Tim Dougherty~ Design Manager 112-
Unsuitable Ma:teri.a.Is - Subgrade Preparcrtion Guidelines 

KN. GunaIan, Dace, 

Attached with this memo is a guideline entitled, "Unsuitable Materials
Subgrade Preparation Guidelines". These guidelines have been developed by 
design to define a general solution to normally occurring unsuitable materials 
encountered on the subgrade. 

Please note that the guidelines are limited to conditions were surface 
compaction of the working platfonn is achieved. When construction forces are 
unable to achieve compaction after following these guidelines, the guidelines 

struct that the project Geotechnical Engineer is notified before work 
continues in that area. 



U~' IUTTABLE MATERIALS 
Bridge Lift 
-Place and compact material to thickness "t" auove 
0,0, 
-If compaction is not achieved, GO TO Sub 
Excavate 

I -,-

h 

Original Ground 

( .ugrade Preparatiol1 Gllidel in" 
Sub Excavate 
-Excavate unsuitaule material to a depth lIetennined 
by the Design Builder 
-Backfill with materiul determined by the DIn 
-Obtain compaction per 02330 at surface of working 
platform 
-See note below if compaction is not achieved 

Finish Grade 

t 

d = Detennined 
by 0/0 

N01'E: 1f eompllelioll of Ihe l'"b ex(·tIl'IIlioll worki"g pill/jorm IIlIIler/til is 1101 IIelllel'el1 eOlliliel Ihe Del';g" lluilder 
GeolecJ",ic,,1 Ellgilleer before proceetlillg wit" elllbilllk",elli ('Oll!ill'''':lioll, 

,---------- -------------------------- ------
Working Plalfonn 
l = 0,5 nl Inax. for> 3,0 nl (h) elnbanklnent 
t = 0.3 In Inax, for h < 3.0 III and> 1.0 nl (h) elnbanklnenl 
h = < 1.0 nl, cOlnpaclion nlllst be achieved at subgrade below 0.9 In pavclllenl scclion 

SYlnbol Legend 
tJlI5ullabie Malerlal 

ItcviSllI1i I 1!121l/1l1 

·tv1ily be kfl ill place: alld 
lH id~cd willi malel iill 
'Slib EKcavalc if wOlking 
\llall'olill Jocs IIUII:OIll\lUI:I 

Worklllg 1)laUorlll 
'Maximlllll deplh "I" above 00 
'compactioll PCI Sccliull ()2])() III 
surface 
'lIIuledat delclillillcd by DIU 

(]J]] ElllbllllklllClit IIr Urille!! 
Uaeldlll 

l.el1Ucy Paakway IksiUlllhllltJ J'aujcci 





Memorandum 
LEGACY 

Date: 9/30/2002 File Code: 03COR30 1 

To: Mike McArthur 

From: K. N. Gunalanv~ Gj ~""'-1 __ 

Subject Bearing Capacity Recommendation - Steed Creek Structure 

Cc: DocC, Kleinfelder 

This is to confirm that the recommended allowable bearing capacity (refer to Kleinfelder's memo 
dated 12/20101 - PB Doc 03COR160) of existing soils for a 3 m wide footing at 0.762 m below 
existing grade is 1250 psf. The allowable bearing capacity can be improved by over excavating 
to 1 m below the bottom of the footing (and to 1 m beyond the edges of the footing) and 
backfilling with compacted granular borrow. The allowable bearing capacity of the compacted 
granular borrow will be 2500 psf. 

If you have any further questions, please let me know. 



Legacy Parkway 
Arch Span Structure 
LP Mainline over Steed Creek 
6018+470 

Footing Allowable 

Width (m) Bearing (kPa) 

1 42 

2 52 

3 62 

Initials 

Prepared By Cllttf 

Reviewed By N~ 

Note: Allowable bearing pressures based on 0.762 meters minimum embedment 

below the bottom of the creek invert on native soil. 

100 
C) c_ 80 .- CG :;c. 
cu..:.: m-
cu ~ 

60 
- ~ .c en 40 I'll en 
== cu o "-=c. 20 ~ 

0 

o 

Arch Span Structure on Native Soil 
Mainlline 6018+470 

I 

.----... 

I 

1 2 

Footing Width (m) 

I 
I 
I 

I 

I 
I 
I 

3 

Date 

bll~ /o'l 
10.\ \'iS1 u l.. , 

4 



Legacy Parkway 
~rch Span Structure 
LP Mainline over Steed Creek 
6018+470 

Footing Allowable 

Width (m) Bearing (kPa) 

Initials Dat~ 

Prepared By CM.t.4 Ia zZ- (0'2. 

1 95 Reviewed By NM IC> Zi!02-

2 105 

3 110 

Note: Allowable bearing pressures based on 0.762 meters minimum embedment 

below the bottom of the creek invert on 1 meter of compacted fill soil and fill material placed 

1 meter beyond the edge of footing in the horizontal direction. 

Q) ... 
:= 
II) 
II) 
Q) ... 
a. 
OJ 
s:: 

200 -

150 

-

Arch Span Structure on Fill Material 
Mainline 6018+470 

".: ns 
ns a. 
Q) ..lII: 

100 !.- ----... o;;.;;;;;. ___ --....,..","""=::::t~'==~=====::!. -- -~-----, 
tIl 
Q) 

.c 50 
ns 
~ 
0 

< o 
o 1 2 3 4 

Footing Width (m) 





Memorandum ?A\ 
.z ..... 

LEG A C Y 

Date: 02/18/2002 File Code:03COR # 191 

To: Rex Gilley/Duane Anderson 

L;/ ",-(&.., From.: K. N. Gunalan d"'~l v\:IV- _____ 

Subject: Soil parameters for CC1V / VMS sign foundations 

Cc: DocC, KLeinJelder 

Dear RexfDuane: 

This is in response to your request from last week. CCTV foundations along Legacy Parkway 
mainline will be embedded in granular material that meets UDOT specifications (unit weight in 
the range of 15 kN/m3 and angle of internal friction of 28 deg.) for embankment material and 
therefore use of detail from 1-15 will be applicable. For foundations by Cherry Hill (US 89) use 
similar soil properties. For foundations at the south end of the project on 1-215, if the 
foundations are going to be outside of the embankment zone consider the soils to be cohesive and 
use a value of 15 kN/m2 for shear strength. 

If you have any questions, please do not hesitate to contact me. Thank you. 



k"fJ KLEIN FELDER 

Transmittal 

To K. N. GlInalan Date: March 18. 2002 

Parsons Brinckerhofr Files: 3 j-8440-08. 00 I 

360 North 700 West SlIite F Copies: 

North Salt Lake Citv. Utah 84054 

Lateral Soil Parameters 

We lire sending tile following: [gJ Attaclled o Ul1der separate cover 

Luteral soil parametersji)r sign strllclllres near Clover"s Lane. 

RECE/VEti 

Via: 

~ o o 
o o o o 

Alessenger 

Firs£ Class J4ail 

Air 
Fed Ex 
United Parcel 
Air Freight 

Trunsmit£eci: 

~ As Requested o For .1pproml 
o For fOllr Cse o For Re1'iell' &- CUJIIl11eJ71 

Parsons BrinckerhofD'] 5-8440-08.00 1/3502T025 
Copyright 2002 Klelnfelder. Inc. 

[ MAR 1 92002 ] 

Remarks: 

Routt- to: 

-----L __ 
---..-. ~, .. --J 

March rS.2002 



l"'lacy P.nkway 
l • .ller.1i PII" Analysis 
SOil Parallleler~ lor LPILE or GROUP 

IIIIL; l P Lldllilll"iU 

\'!,d,' 1'''1,111111'1 1 U 

"Ii--I 1 i 

I h~I!ltl Iv 
L1cPlIliu 

MueJulus ul Friction 
Hullufli IJrllIVJ,;lqlll SIH:oJ( MaXl/mllll SICJe FllrluJil M.tXlIlIlIin Tip Resr::.tiJllce 

I lip (Jl StraHl SUU'I'dwe Anyle, , 1,,1 ~), III r I I J<~ ul Sui I ul ~lld Slrt:r)~jlll (kNlIll'1 (kNIIII') 
::-j( Jd l,~) 0:: r F\t;!,jCliLJIl k '.' 

Ifll) 
ldjr:r \kl J 111'1 (U 1111-) 

(fP,,/1l11 (deyrl!Gs) 
\111/ 

lop Ilollom Top BOllom 

5011 Clay 0.0 1.0 20.3 128 0015 165,665 0 5 0 280 
~~-~-~------ 1-

Sufi Clay 1.0 4.9 9.7 31 0.030 18,665 <\ 12 110 :l30 

J Sill 49 5.9 9.7 37 0.030 29,165 29 16 18 1,290 1,510 
-~- ~~-

.\ Soil Clay 59 9.1 B.6 11 0.030 3,500 13 19 270 380 

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

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

.. - -~----~ .. -- - ----~ ,--
\- ~---------.-

JI1 dl2002 



Legacy Parkway 

Lateral Pile Analysis 

Suil Parameters for LPILE or GROUP 

LP Mainline 

W.Jter Depth (Ill) 10 

UOllng Elevation (Ill) 12~O 1 
--.-~ -----~-----------I 

Soil Borin"s Used (or Proble SB-l~-274 

Initials Oat, 

I Cornl'leleu By __ ~_t~ 3\1~ Ol. 
-~--

C!leckeu By 10M. 3h4 ~ 
I 

Depth 10 
Top 01 

I Liyt;C SUII I ype 
SOlllayel 

(11\) 

~tlff Clay without Free Wate 0.0 

2 Stiff Clay with Free Water 1.0 

3 Sand 1.9 
----------

4 Soft Clay 4.3 

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

--- -.---------1 --

.--

Depth 10 
Bottom 0 

SoillaytH 

(Ill) 

1.0 

1.9 

4.3 

10.0 

Unit Weight Sheaf Modulus of Friction 
Maximurn Sido F nclion Maximum Tip Rcsislance Sl.falll, Subgrade Angle. 01 Soil Strellylll <,,1'11111') (kNlm') 

(kN/IIIJ) (kN/III') 
a:~ Reaction, k i> 

("Palm) (degrees) 

Bottom Top Bottom 

19.9 83 0.020 96,665 o 4 o 190 

10.0 83 0.020 96,665 4 6 190 280 

9.7 2,870 30 10 18 1,420 2,560 

10.0 45 0.030 41,165 11 23 260 560 
--~ 

3/1412002 



LeUdCY ParkWdY 

l <111:1 .. 11 Pile Allaly~l~ 

Sml 1',11"'11,,1"1 s lUI U'IU: ur bH(JIJl-' 

lllll: 

\ () 

[ll,rlll:) tl\ v,lllllll (Ill) I:.'~ I :J 
~-~-----~-~-

Hll--L'lJ 

, '. 

-I 

----- f----~-----

- - 1--------

--------- f-------- J--~--~-

;',IB!2UU2 


