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1.0 INTRODUCTION 

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

conducted for Segment 2 of the Legacy Parkway Design-Build 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 (RFP, 2000) 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 existing site features are shown on the Project 

Location Map and Project Vicinity Map in Appendix A. The project, which includes 25 

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 I-IS 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:2 extends northward from north of the Center Street interchange at 

Lcgacy Parkway (LP) centerline station 6003+700 (northern terminus of Segment 1) to 

north of the 500 South Street interchange at LP centerline station 6011 +800 (southern 

terminus of Segment 3). Pertinent Segment 2 corridor lines included in this investigation 

are summarized in Table 1. 
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Table 1: Segment 2 Stationing 

Line Station 
Legacy Parkway (LP) 6003+696 to 6011 +800 

500 South (5S) 70+000 to 71 +040 

LPNorthbound (NB) to 500 South (5S1) 4+800 to 5+392 

LP Southbound (SB) to 500 South (5S2) 1+000 to 1+681 

500 South to LP NB (5S3) 4+000 to 4+600 

500 South to LP SB (5S4) 2+940 to 3+473 

Redwood Road (R) 2+035 to 2+234 

Frontage Road West (FW) 8+700 to 12+215 

1.2 Proposed Improvements 

In summary, Segment 2 includes construction along approximately 8.1 kilometers of the 

Legacy Parkway alignment, including a new interchange at 500 South Street. 

Construction will include a new bridge, one MSE wall, and embankments up to 

approximately 12.5 meters in height, as well as new signs and light pole structures. One 

new concrete box culvert will be constructed across the Dual Stone and Barton Channel 

at approximately LP 6011+460. Several new pipe culverts (corrugated aluminum. 

smooth lined pipe culvert, or reinforced concrete pipe) will be constructed at various 

locations along the proposed alignment, and some of the existing drainage channels or 

ditches which cross the alignment will be removed. abandoned. or re-routed. Additional 

details related to the bridge, MSE wall, and embankment fills are provided in later 

sections of this report. The new Segment 2 roadway alignments are described briefly 

below. 

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

be constructed between approximately LP 6003+700 (beginning of Segment 2) and LP 

6011+800 (end of Segment 2). with provision for a new parallel utility corridor on the 

east side of the mainline alignment. Beginning due north of the 500 South interchange. a 

north-south trending berm will be constructed between the utility corridor and Legacy 

Parkway roadway. The berm will have a maximum height on the order of 4 meters. 

A new section of 500 South Street wdl be constructed between Redwood Road and a new 

500 South interchange at Legacy Parkway (between 5S 70+000 and 70+830). The 

interchange will include a new bridge - UDOT Bridge No. F-7 LO (also identified as FAK 

Bridge No. 12) - whIch \vill cross over Legacy Parkway at approximately LP 6008+8~O: 

four new ramps will Jlso be constructed (two on the north side of Bridge :\0. F-7 LO and 
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two on the south side). The existing section of 500 South Street extending from 

Redwood Road to about 200 meters to the east will be reconstructed (between 5S 70+830 

and 71+040). A small portion of Redwood Road (between R 2+035 and 2+234) will be 

reconstructed near the 500 South Street intersection. 

A new Frontage Road West will be constructed parallel to Legacy Parkway mainline west 

side between the new 500 South interchange and the Dual Stone and Barton Channel at 

approximately LP 6011+500 (between FW 8+700 and 12+215). A new MSE wall will be 

constructed along a portion of the Frontage Road West roadway (between FW 11+509 

and 11 +581) to support the roadway embankment on the east side of Bountiful Pond. 

Four new cuI de sacs will be constructed due east of the utility conidor at 900 North, 

2425 South, 1200 North and Pages Lane. Existing pavements for these roadways will be 

removed in the area of the proposed mainline. A new Woods Cross Detention Basin will 

be constructed immediately south of the 2425 South cui de sac. 
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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 

Existmg facilities in this segment of the Legacy Parkway project mclude roadways which 

cross the proposed Legacy Parkway mainline at 900 North Street, 2425 South Street, 400 

South Street, 1200 North Street and Pages Lane. The proposed alignment crosses areas 

of designated wetlands near the north end of Segment 2, particularly m the area north of 

1200 North Street at about LP 6010+300. Several drainage channels and Imgation 

ditches traverse the alignment. The A-I and A-2 Canals intersect the mamline alignment 

near LP 6009+300: Mill Creek crosses the alignment near 1200 North Street at 

approximately LP 6010+460; and the Dual Stone and Barton Channel crosses the 

alignment near LP 6011+460. The Bountiful Pond is located west of the proposed 

alignment near LP 6010+900. Other existing site features include utilItles, culverts, and 

small ponds. 
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4.0 FINDINGS 

4.1 Site Conditions 

Segment 2 consists primarily of undeveloped land and wetland areas, as well as other 

facilities previously described. Topography in the area is relatively level, with ground 

surface elevations ranging from approximately 1283 to 1287 meters. 

4.2 Surface Drainage 

Segment 2 is located in a low-lying area; surface drainage is generally to the west 

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 di vided 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 wlth 

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

project site. \fear-surface soils consist predominantly of fine-grained matenals related to 
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regressive lake cycles. These sediments include stream alluvium (upper Holocene), 

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 4 km 

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

period 1961 to 1990) daily mean temperature is 1l.1 degrees Celsius (OC) (annual mean), 

with a maximum value of 25.0°C in July and a minimum value of -l.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 alignment is located approximately 0.9 km west of the 

Weber segment of the Wasatch Fault Zone. The south end of the proposed alignment is 

located approximately --1-.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 Fuult Zone IS 

located Within the Salt Lake Valley west of the Wasatch Fuult and is considered capable 

of generating ealthquakes as large as magnItude 7.0. Based on proximity to the proposed 
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project, the Weber segment of the Wasatch Fault Zone is considered to be the primary 

seIsmIc source. 

4.6 Soil Materials 

Based upon materials encountered during explorations conducted by Kleinfelder, the 

native soil profile along the proposed Segment 2 alignment predominantly consists of 

interlayered clay and silt with intermittent sand 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 located generally 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 design 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-710 was evaluated 

in general accordance with the methods presented in Youd and Idriss (1997) using data 

obtained from borings SB-12-263, SB-12-265, and RB-371, and Cone Penetrometer Test 

(CPT) sounding SC-12-264. Results of our analysis indicate that should an earthquake of 

sufficient magnitude occur, localized zones within the site soils may experience 

liquefaction. Liquefaction-induced settlement 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 in the upper 16 meters of the soil 

profile were estimated to range from about 0 to 10 centimeters. 

Given the relatively level terrain of the project alignment, landslide potential related to 

deep-seated mass slope stability and/or earthworks is considered to be relatively low. 

However, based on evidence of historical liquefaction-induced horizontal displacements 

near the north end of the Legacy Parkway Preferred Alignment (Hylland and Lowe, 

1998), liquefaction-induced lateral spread was considered for potential impacts to the 

proposed construction. Liquefaction-induced lateral spreading was assessed for Bridge 

No. F-710 using data obtained from borings SB-12-263, SB-12-265, and RB-37L and the 

revised multilinear regression equations by Youd, Hansen, and Bartlett. Lateral spread 

displacement was estim:lted to be about 0.6 meters based on data obtained from boring 

RB-37l: no hOIizontal displacement was estimated in the other two bOIings. Given the 

lack of continuity of the potentially liquefiable layers contributing to the lateral spread 

hazard. no mitigation measures are recommended for this bridge site. [t should be noted 

that the proposed installation of wick draInS and the use of surcharge to preload the soi Is 

will reduce the liquefactIOn and lateral spread potential by allOWIng rapId disslpatlon of 

seismicallY-induced pore pressures and densification of the native soils. 
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5.2 Design Criteria 

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

UDOT, the bndge and associated walls (slope terracing UnIts) located withm 15 meters of 

bridge supports were designed to meet a seismIc hazard level of 10% exceedence in 250 

years, whIch corresponds to a peak ground surface acceleration of 0.6g. For the 

remaming portions of the alignment, embankments were designed to meet a seismic 

hazard level of 10% exceedence in 50 years, corresponding to a peak ground surface 

acceleration of 0.29g. Liquefaction and stability analyses were also 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 2 included 19 borings and 3 CPT soundings that were 

carried out as part of Kleinfelder's (2000) study. The locations of the explorations are 

listed in the Summary of Exploration Information Table in Appendix A. Also, the 

approximate locations are shown on the Exploration Location Drawings in Appendix A. 

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

shown in the Soil Exploration Information Table; 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. 

The borings drilled in the vicinity of Bridge No. F-710 were drilled to depths ranging 

from about 61.6 to 77.1 meters below the ground surface; other borings in Segment 2 

were drilled to depths of about 8.7 to 63.1 meters. The CPT soundings extended to 

depths ranging from about 33.7 to 47.6 meters. In general, the locations and planned 

depths of the explorations were determined based on the preliminary height and location 

of primary bridges and roadway embankments. At the time of Kleinfelder's field 

investigation, a bridge over the pedestrian/equestrian was planned along the Segment 2 

mainline at approximately LP 6011+400; four borings and two CPT soundings were 

located in this general area. Later, this bridge (FAK Bridge No. 31) was deleted from the 

design package. 

In general, borings for the bridge structure were drilled until SPT blowcounts of about 30 

blows per 0.3 meters were observed for three consecutive 1.S-meter intervals. CPT 

soundings for blidge structures were continued until refusal of the cone was reached. 

As a general criterion. borings were drilled to depths of about 30 meters in locations 

where proposed embankment heights were in the range of 10 to 16 meters. Shallower 

borings were drilled where embankment heights were less than about 10 meters. Each 

exploration \vas assigned an alphanumeric identification according to 

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

RB = roadway boring 

SC = structure CPT sounding 

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

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-, and ATV-mounted drills equipped for 

soil sampling. Hollow-stem auger or mud rotary methods were 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 1.5- to 3-meter intervals. Disturbed soil samples were collected using a 

Standard Penetration Test (SPT) or modified California split-barrel sampler driven by a 

63.5 kg hammer free-falling from a height of 762 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 (N 1 )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 eqmltion: 

where. 

NCOITcct = Nmeasureu * (2)2 - (1.375)2 

Do= outside diameter of modified California sampler (2.5 inches for this study) 

Do= inside diameter of modified California sampler (2.0 inches for this study) 

Relati vely undisturbed soil samples were collected with 76.2 mm diameter by 762 mm 

long Shelby tubes pushed hydraulically or using a mechanically operated piston sampler. 

After visual classification in the field. the samples were packaged to prevent 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. 
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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 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. These 

data are summarized on the Interpretation Tables in Appendix D. 

Typically. one dynamic pore pressure dissipation test was performed in each sounding. 

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 classi fication 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 (USeS). The uses is described on the Key to Boring Log in 

Appendix B. 

Laboratory tests were conducted on selected soil samples for dlssi fication purposes and 

to estimate pertinent physical and engineering properties. These tests include: natural 

dry unit weight and moisture content: Atterberg Limits (ASTM D 4318): particle size 

distribution including percent passing the No. 200 sieve (percent fines: AST'vl D 422): 

one-dimensional consolidation (ASTM D 24::\5): direct shear (ASTM D 3080): 

unconfined compressive strength (ASTM D 2166): specific gravity (ASTyl D 854): and 
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corroslOn resistance analyses including resistivity, pH, and water soluble sulfates. 

Ranges of selected laboratory test results for soil samples collected from borings in the 

vicinity of Bridge No. F-71O are summarized in Table 2. These include dry unit weight 

(Yd), moisture content (w), liquid limit eLL), plasticity index (PI), percent fines, and 

unconfined compressive strength (qu). Results of chemical tests, performed on selected 

samples from the Segment 2 borings in general accordance with standard test methods, 

are summarized in Table 3. Other laboratory test results are presented on the boring logs 

in Appendix B and on the figures in Appendix F. It is noted that results of some Atterberg 

limits and particle size distribution tests on soil samples from borings SB-12-263 and SB-

12-265 are not included on the boring logs because these tests were conducted 

subsequent to log preparation. However, these data are included on the Summary of 

Laboratory Test Data Table and reports in Appendix F. 

Table 2: Selected Laboratory Test Results for Bridge No. F -710 Borings 

1 WI % " uses Yd , , 
LL PI 

qu· 

kN/m3 % Fines kPa 
CL.ML 13.1 - 16.5 2:2 - 38 NP-44 NP-23 70 - 100 74 - 272 

SM -- -- -- -- 18 --

NP = Non-plastic 

1 Consolidation test values ofYd and Ware not included; refer to test reports in App. F for these data. 

" • Values of qu estimated by the torvane shear tests are not included; refer to boring logs for these data. 

Table 3: Soil Chemical Analysis Results for Segment 2 Borings 

Boring Sample 
USCS pH 

Resistivity, Water Soluble 

No. Depth, m ohm-em Sulfate, ppm 
SB-12-263 1.52 CL 8.5 4,900 8 

SB-12-265 1.52 CL 9.0 2,600 25 

SB-31-353 1.22 CL 9.-+ IAOO <250 

SB-31-354 0.00 CL 8.7 260 320 

SB-31-356 3.05 CL 9.0 810 90 
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7.0 GEOTECHNICAL ANALYSIS AND RECOMMENDATIONS 

7.1 Bridge 

Bridge No. F-710 (FAK Bridge No. 12) will be constructed along 500 South Street 

(between 5S 70+174 and 70+260) over the Legacy Parkway mainline at approximately 

LP 6008+230. The bridge is a two-span, precast concrete girder bridge with a span 

length of 42 meters and a width of approximately 17 meters. 

7.1.1 Subsurface Conditions 

7.1.1.1 Soils 

Native soils within Segment 2 of the Legacy Parkway Project may generally be described 

as interlayered clay, silt, and sand. Fill materials extending to depths of about 0.3 to 2.5 

meters were encountered in three of the borings drilled in Segment 2. A more detailed 

discussion of materials encountered at the bridge site is presented below. The soil 

descriptions are based on review of logs of borings SB-12-263 and SB-12-265 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. 

Bridge F-710 (FAK #12) over Legacv Parkway at 500 South Street 

The subsurface profile at this bridge site predominantly consists of interlayered clays 

eCL, CL-ML) and silts (ML) with intermittent layers of sand (SP, SP-SM, SM, SC). In 

general. the clay and silt layers are about 0.5 to 15 meters thick, and contain frequent 

seams of sand. The sand layers are about 0.8 to 2.5 meters thick and contain seams of silt 

and clay. The sand layers were encountered below elevations of about 1251 meters in 

boring SB-12-265 and 1274 meters in boring SB-12-263. The sand layers are generally 

discontinuous between the two borings, except for a distinct, relatively thin sand layer at 

an elevation of about 1242 meters. 

The consistency/relative density of the subsurface materials is somewhat variable with 

depth. Above an elevation of approximately 1247 meters, the clays and silts are soft [0 

stiff. based on average (Nl)w values ranging from 2 to 13. Below this elevation. the clays 

and silts are generally medium stltf to very stiff with average (N l)(,() values ranging from 

8 to 16. Based on average (N l )60 values ranging from 13 to 28. the intermittent sand 

layers are medi urn dense: a couple isolated loose or dense zones of sand were 

encountered in boring S8-12-263. Average tip resistances measured in the upper 34 
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meters of the soil profile ranged from about 0.7 to 4 MPa in the clay and silt layers, and 

from about 10 to greater than 25 MPa in the sand layers. 

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 using during drilling operations: for this reason, 

groundwater elevations were not measured during drilling and therefore are not indicated 

on the boring logs in Appendix B. 

7.1.2 Analysis and Design Recommendations 

Capacity, settlement and driveability 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 driveability. Piles were designed to develop axial capacity using a combination of 

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

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

protocol for analysis 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 bents and abutments 

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 2 bridge structure are presented in Table 4 on the 

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

analyses, are included with the Geotechnical Recommendations 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 4: General Pile Design Data 

Support 
Min. Tip Estimated Service Req'd 

Bridge 
Elevation, Length, Load, Driving 

No. No. 
m m kN Resist., Kn 

F-710 Abut 1 1250.5 48 900 2,025 

(FAK #12) Bent 2 1247.5 42 500 2,120 

Abut 3 1255.0 52 900 2,025 

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 abutment/bent 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 

pile tip elevation is not achieved. Upon approval of pile driving activities by the 

geotechnical engineer. placement of pile cap concrete and filling of pipe piles \vIth 

concrete shall be performed in accordance with UDOT speci fications. 
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7.2 Embankments 

At the 500 South interchange, maximum embankment heights (without surcharge) at the 

bridge abutments and on- and off-ramps are generally on the order of 12.5 meters. Along 

the other Segment 2 roadways. embankments are generally on the order of 3 meters or 

less, except in some locations along the Legacy Parkway mainline and Frontage Road 

West where embankments will be about 5 meters in height. Embankment heights for the 

primary Segment 2 alignments (500 South interchange and portions of the Legacy 

Parkway mainline) are summarized on the Embankment and Grading Summary Tables in 

Appendix G. 

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. Ranges of estimated settlement magnitudes 

(primary plus four cycles of secondary) for roadway sections along the Legacy Parkway 

mainline and 500 South interchange roadway and ramps are given in Table 5. 

Table 5: Settlement Estimates, Surcharge Heights, and Wick Drains for Segment 2 

Embank Sur- Wick Wick 
Approx 

SUlmnt l charge Spacing! Length], Notes ~ 
Station 

mm Ht,m Time2 m 

5S 70+000 to 71 +040 
250-

1725 
1.4-5.2 

l.75m1 

90days 
29 NR for 70+740 to 71+040 

5S2 1+000 to 1+440 
375-925 

l.75m1 
29 1.2-2.9 --

(Ramp A) 90days 

5S3 4+000 to 4+570' 150- l.75m1 
29 NR for 4+300 to 4+570 

(Ramp B) 1600 
1.5-3.5 

90days 

5S4 2+940 to 3+473 

(Ramp C) 
250-950 l.2-2.9 

l.75m1 

90days 
29 NR for 3+200 to 3+473 

5S1 5+000 to 5+392 275- l.75m1 
NR for 5+000 to 5+140 

(Ramp D) 1575 
1.5-4.5 

90days 
29 

LP 6005+550 to 

6005+940 
350 0.7 

l.75m1 

90days 
19 --

LP 6010+290 to l.75m1 
19 475-750 0.8-1.5 --

6011+130 90days 

R:mge ot settlement 1100(1, primary plus 4 cycles ot secondary) estImates tor all cross-,ectJons evaluated. 
2 Preliminary wick drain spacing (meters) and estimated time (days) to remove settlement In the native sods 
beneath the proposed embankment with surcharge and wick drains. 
J Estimated WIck dr::lIn lemHh: to be tield-verified. 
~ NR = Not Required (app~es fur surcharge and wicks) 
3 Stationing shown as 0+000 to 0+570 on Embankment and Grading Summary Table In .-\ppendix G. 
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The time for completIOn of pnmary and secondary (four cycles) settlement for 

embankments wIth surcharge and without wick drains was estImated to range between 

approximately 690 and 4425 days for the Segment 2 embankments. To reduce the 

amount of time for completion and thereby minimize post-construction consolidation 

settlement, surcharges with prefabricated vertIcal drains at a spacing of 1.75 meters are 

recommended for embankment fills greater than 3 meters m height. General 

recommendations for surcharge and vertical (wick) drains for the pnmary Segment 2 

alignments are included in Table 5; additional details are provided in the Embankment 

and Grading Summary Tables in Appendix G. 

With consideration for the recommended surcharge heights, wick drain spacing, and total 

estimated settlements, it is predicted that each stage of embankment fill will require 

approximately 90 days to achieve the required degree of consolidation prior to placmg 

the next stage or removing the surcharge. It is noted that our analysis was based on the 

assumptIOn that wick drains with a width of 100 mm, a thIckness of 2 mm, and a length 

ranging between 19 and 29 meters will be installed m a tnangular spacing pattern. The 

amount of tIme necessary to achIeve the required amount of settlement is dependent upon 

the wIck drain spacmg, and must be fleld-venfied by settlement monitoring dunng 

construction. The geotechnIcal engineer shall be consulted prior to placement of 

subsequent stages or surcharge removal to venfy that the required degree of settlement 

has occurred. 

Global stabIlity of slopes with and wIthout surcharge was evaluated usmg a limIt 

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

estimate the mmlmum factor of safety along the cntlcal failure surface. SoIl strength 

parameters mput into the slope stabIlIty model were estImated by the SHANSEP method. 

Based on communication wIth UDOT, global stabIlIty was evaluated usmg the deSIgn 

factors of safety (FOS) shown in Table 6. 

Table 6: Minimum Factors of Safety for Global Stability of Embankments 

Condition 
i 

Abutment General 

Embankments l Embankments 

I Staged ConstructIon, StatIC, Adpcent Impact 1.3 1 3 , 

i Staged ConstructIon, StatIC, Non-Impact 1.1 I l.l I 
I 
I 

i Long-Term. StatIc 1.3 1 25 

i Long-Term. DvnamIC (10% In 50 VI" = 0 6g) 
--..; "" '-' 

10 1.0 

, Within 15 meters of the abutment. 
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Results of the stability analyses, included in the Summary of Global Stability 

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

reinforcement will be required for embankments at the 500 South interchange to achieve 

the required FOS 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. Various options for HSG placement. 

including number of layers, elevation, length, and warp direction orientation, have been 

developed for the 500 South interchange. These options 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 

the potential for foundation instability. Staging options for the 500 South 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 detlections 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 in 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 usmg approved materials in accordance 

with applicable contract requirements. Consideration must be given to avoid damage to 
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existing utilities, adjacent facilities, and geotechnical instrumentation during and after 

construction. 

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

(horizontal): 1 V (vertical). Where pennanent fill slopes no steeper than 1 Y2H: 1 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 Walls 

Roadway design for Segment 2 has identified the need to construct one MSE wall 

(UDOT Wall No. R-390-03) for support of the Frontage Road West roadway 

embankment adjacent to the east side of Bountiful Pond. The wall will be located 

between approximately FW 11+509 and 11+581, and will be approximately 75 meters in 

length. The maximum wall height will be about 4.3 meters from the top of the leveling 

pad to the top of the coping. Additionally, walls constructed of slope terracing units 

(STUs) will be located at the abutments on either side of Bridge F-71O. 

7.3.1 Analysis and Design Recommendations 

Global stability, bearing capacity and settlement of Legacy Parkway MSE walls were 

conducted in general accordance with the requirements of the contract. Per general 

industry practice for design/construction of MSE walls, internal stability analysis is the 

responsibility of the proprietary wall designer. This 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 MSE wall 

design are provided in Table 7 on the following page. Recommended soil parameters for 

STU wall design are included in the Geotechnical Infonnation for STUs Memorandum in 

Appendix G. 
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Table 7: Geotechnical Parameters for MSE Wall 

Parameter Material Type Value 

Unit Weight Select Backfill 20.5 leN/m-' 

Random Backfi II 19.7 leN/m-' 

Poisson's Ratio All 0.4 

Young's Modulus Clay 2 -50 MPa 

Silt 2 -20 MPa 

Loose Sand/Gravel 50 -150 MPa 

Dense Sand/Gravel 100 - 200 MPa 

Friction Angle Clay o degrees 

Sand 22 - 36 degrees 

Cohesion Clay 50 -100 kPa 

Sand lOkPa 

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. 

7.3.2 Construction Considerations 

Wall construction shall be accomplished using approved materials in accordance with 

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

constructed with facing panels founded on a concrete leveling pad. The walls 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 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 foundatlOn 

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

elevation. the recommendations provided in the Subgrade Preparation Guidelines 

~emorandum In Appendix G shall be followed. As discussed in the ""Embankments" 

Geotechnical Investigatwn Report 09-16-0-1. 



Legacy Parkway Project 

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

settlements and lateral deflection. Consideration must be given to avoid damage to 

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

7.4 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 

soundings was used for geotechnical analyses as needed. Bearing capacity analysis was 

performed as required in general accordance with the protocol in Appendix G. 

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. 

7.5 Utilities 

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

Appendix G. Results of settlement analyses for utilities at some Segment 2 locations are 

presented in Table 8. 

Table 8: Estimated Maximum Settlements for Utilities at Selected Locations 

Approximate 
Embankment Est. Maximum 

Height, Settlement, 
Station 

m mm 
LP 6007+780 4.6 575 

LP 6008+700 6.8 975 

LP 6008+900 6.5 925 

LP 6009+885 / UT-7 4.4 400 

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. 

Recommendations for the South Davis sewer crossings at LP 6009+885 and 6010+477 

are included in a memorandum in Appendix G. 
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Groundwater may be encountered during excavation and if so, dewatering IS 

recommended. 

7.6 Earthwork 

All earthwork operations, including 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 drainage materials, shall conform to 

applicable specifications. Excavated soil materials may be suitable for re-use provided 

that they meet specification requirements and are approved by the geotechnical engineer. 

In general, permanent fill slopes shal1 be constructed with slopes no steeper than 2H: 1 V. 
Where permanent fiB slopes no steeper than 1 Y2H: 1 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. 
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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 2 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 2 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. 
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FIELD SOIL CLASSIFICATION 

PENETRATION RESISTENCE 

STANDARD PENETRATION TEST (ASTMD-1586) 
NUMBERS OF BLOWS REQUIRED TO DRIVE A STANDARD 50.8 mm OUTSIDE 
DIAMETER SPLIT BARREL SAMPLER 304.8 mm USING A 63.5 kg WEIGHT 

RELATIVE 
DENSITY 

VERY LOOSE 
LOOSE 
MEDIUM DENSE 
DENSE 
VERY DENSE 

CONSISTENCY 

VERY SOFT 
SOFT 
MEDIUM STIFF 

STIFF 

VERY STIFF 
HARD 
VERY HARD 

MATERIAL 

BOULDERS 
COBBLES 
GRAVEL 

SAND 

FINES 

COHESION LESS 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 - 65 
65 - 85 
85 - 100 

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

<2 
2-4 
4-8 

8-15 

15 - 30 
30 - 60 
>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 
READILY INDENTED BY THUMBNAIL 
INDENTED WITH DIFFICULTY BY THUMBNAIL 
THUMBNAIL WILL NOT INDENT SOIL 

GRADATION 

FRACTION 

COARSE 
FINE 
COARSE 
MEDIUM 
FINE 
(SILT AND CLAY) 

SEIVE SIZE 

>304.8 mm 
75 mm to 304.8 mm 
19 mm to 75 mm 
No.4 to 19 mm 
No. 10 to No.4 
No. 40 to No. 10 
No. 200 to No. 40 
PASSING No. 200 

GRAIN SIZE 

>304.8 mm 
75 mm to 304.8 mm 
19 mm to 75 mm 
2 mm to 4.74 mm 
85 -100 
430!Jlll to 2 mm 
75!J1ll to 430 !JIll 
<75!J1ll 

CRITERIA FOR DESCRIBING MOISTURE CONTENT 

SLIGHTLY MOIST 
MOIST 
WET 

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

VARIATIONS IN SOIL STRATIGRAPHY 

TRACE 
FEW 
LITTLE 
SOME 
MOSTLY 

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

CRITERIA FOR CLAY PLATICITY AND DRY STRENGTH 

PLASTICITY 

NON-PLASTIC 
LOW 
MEDIUM 
HIGH 

PLASTICITY 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 COMPRESSIVE STRENGTH. 
RESULTS SHOWN ON PLOTS IN GDR. 

UNIFIED SOIL CLASSIFICATION (USCS) 
IDENTIFICATION AND DESCRIPTION 
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SYMBOLS 
GRAPH LETTER 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

TYPICAL 
DESCRIPTIONS 

WELl~RADED GRAVELS, GRAVE.· 
SAND MIXTURES. UTIlE OR NO 
FINES 

POORl. Y~RADEC GRAVE.S, 
GRAVE. - SAND MIXTURES, UTIlE 
ORNO FINES 

SILlY GRAV8.S, GRAVEL - SAND -
SILT MIXTURES 

ClAYEY GRAVELS, GRAVE. - SAND­
CLAY MIXTURES 

WB.l~RADED SANDS, GRAVELLY 
SANDS, UTIlE OR NO FINES 

POORl. Y~RADEC SANDS, 
GRAVELLY SAND, UTIlE OR NO 
FINES 

SILlY SANDS, SAND - SILT 
MIXTURES 

CLAYEY SANDS. SAND - ClAY 
MIXTURES 

INORGANIC SILTS AND VERY FlNE 
SANDS, ROCK FLOUR. SILlY OR 
CLAYEY FINE SANDS OR ClAYEY 
SILTS WITH SUGHT PlASTICITY 

INORGANIC CLAYS OF LOW TO 
MEDIUM PlASTICITY, GRAVELLY 
CLAYS, SANOY CLAYS, SILlY 
CLAYS, LEAN CLAYS 

ORGANIC SILTS AND ORGANIC 
SIL lY CLAYS OF LOW PlASTICITY 

INORGANIC SILTS, MICACEOUS OR 
DIATOMACEOUS FINE SAND OR 
SILlY SOILS 

INORGANIC CLAYS OF HIGH 
PlASTICITY 

ORGANIC CLAYS OF MEDIUM TO 
HIGH PlASTICITY, ORGANIC SILTS 

PEAT. HUMUS, SWAMP SOILS WITH 
HIGH ORGANIC CONTENTS 

HI KLEINFELDER 

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 
Results reportad in parcent on field test boring logs. 
Dry density determines dry unit weight of soils. 
Results reported in kN/m'on field test boring logs. 

Liquid Limit, Plastic Limit, 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 particle sizes in soils. 
Results shown on a plot in the geotechnical data report (GDR) 
SV = Grein size distribution test was run 
% Passing No. 200 = Amount of fines passing No. 200 sieve in percent. 

Specific Gravity - ASTM D 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 was 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 D 3080 

Measures the shear strangth 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 strangth, qu, of cohesiVe soil in 
undisturbed condition using a strain-controlled application of the axial load. 
Results shown as undrained shear strangth, Su = (qJ2), kPa 
on field boring log and summary of laboratory test data. 

Corrcsion Resistence Tests 

Measures key parameters including pH, electrical reSistivity (ohm-cm) 
and water soluble sulfatas (ppm) for use in the evaluation of the 
corrosion potential of the existing soils. 

Legacy ParkWay - Preferred Alternative 
1-215 to 1-15 / US 89 Interchange 
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Friction Ratio (%), Rf 

Zone Otl N 
12 

... 2 1 
3 1 
4 1.5 
5 2 
6 2,5 
7 3 
8 4 
9 5 
10 6 
11 1 
12 2 
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Soil Behaviou(Typ~;&;:::': 
, ' "', 'Y::··~~',~;·! "'; 

sensitive fine grained :.'~;t.f\:; 
Qryanic material ;.14{:~: . 

clay "':",:;~:" 
,oJ,." 

'silty clay to clay :'ty; 
-clayey silt to silty clay 
sandy silt to'clayey silt 
silty sand to sandy silt :',;' 

sand to silty sand 
sand ,,,,' 

gravelly sand to sand 
very stiff fine grained .. 
sand to clayey sand * 

* overconsolidated or cemented 

CPT Classification Chart 
(After Robertsorr'& Campanella, 1990) 
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POINT 
SB-12-263 
SC-12-264 
SB-12-265 
SB-31-353 
SC-31-353 
SB-31-354 
SB-31-355 
SB-31-356 
SC-31-356 

RB-371 
RB-395 
RB-396 
RB-397 
RB-398 
RB-399 
RB-400 
RB-401 
RB-402 
RB-403 
RB-404 
RB-405 
RB-406 

NOTES 

LINE 
500 SOUTH 
500 SOUTH 
500 SOUTH 

PEDESTRIAN BR 
PEDESTRIAN BR 
PEDESTRIAN BR 
PEDESTRIAN BR 
PEDESTRIAN BR 
PEDESTRIAN BR 

500 SOUTH 
DMAINLINE 
D MAINLINE 
D MAINLINE 
D MAINLINE 
D MAINLINE 
D MAINLINE 
D MAINLINE 
D MAINLINE 
D MAINLINE 
D MAINLINE 
D MAINLINE 
D MAINLINE 

Legacy Parkway 
Segment 2 

Soil Exploration Information 
(according to structure number) 

STATION OFFSET NORTHINGlml 
70+189.825 465 LT 112713423 
70+224505 2.59 LT 112711797 
70+260053 3.46 LT 112,713116 
99+835873 1426 RT 115305881 
100+036369 8364 LT 115352857 
100+033967 000 LT 115,271 520 
100+075967 000 LT 115262830 
100+118329 880 RT 115,245451 
100+115395 943 RT 115245451 
70+338171 029 RT 112,710357 

6003+950.000 0.00 LT 108,545276 
6004+534 815 9386 RT 109,134378 
6005+180 000 000 LT 109,773404 
6005+650 000 000 LT 110,242.756 
6005+940 000 000 LT 110,517894 
6006 +800 000 000 LT 111,281939 
6007 +400 000 000 LT 111,878170 
6007 +800 000 000 LT 112,277 663 
6008+885 000 000 LT 113,346442 
6009+670 000 000 LT 114,028968 
6010+290000 000 LT 114,500642 
6011 +725000 000 LT 115,503490 

EASTINGlml 
16081296 
16,115999 
16,151533 
17,747055 
17,787830 
17,768174 
17,809265 
17,848889 
17 845 890 
16,229692 
15,635838 
15,697296 
15567997 
15,546.896 
15,630526 
16,023839 
16,076232 
16,096364 
16,240119 
16,606006 
17,008403 
18,027912 

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 

ELEVATION m 
1 286454 
1286546 
1 286577 
1 284 513 
1,284513 
1,284 345 
1 284 263 
1,284 932 
1,284 932 
1,286763 
1,286199 
1,286923 
1,286833 
1,286465 
1,286404 
1,287180 
1,287011 
1,286950 
1,285277 
1,284 548 
1,284 282 
1,285707 

Stnucture 31, a pedestnan bndge, was deleted from the Preferred Alignment plans at some time followmg complellon of the field explorations 
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Boring: SB-12-263 
Sheet 1 of 4 

SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

Lean CLAY - stiff, moist, light gray, with light brown mottling, trace silt 

-wet 

i_very soft, wet, light grayish-brown, with 6 mm seams of olive-gray silty 
sand 

SILT - medium stiff, wet, dark olive-gray, with fine-grained sand, trace 

~~. f 
Lean CLAY - medium stiff, wet, dark gray, with trace of organics 

SILT - soft, wet, dark olive-gray, with mica flakes, trace clay 

- stiff 

Silty SAND - medium dense, wet, olive-gray, fine-grained 

Sandy SILT - soft, wet, olive-gray, fine-grained sand 

Silty SAND - medium dense, wet, light brownish-gray, fine-grained sand 

Lean CLAY - medium stiff, wet, dark gray, with fine-grained sand, with 
mica flakes 

01 o 
...J 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

IfI KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: S8-12-263 
Sheet 1 of 4 

Logged by: 

Date Start: 

Date Finish: 

S. Lewis 

1131100 
214100 

Station: 70+189.825 4.65 L T 

Line: 500 SOUTH 

Coordinates (m): N 112,713.423 E 16,081.296 
Elevation (m): 1286.517 
Total Depth Drilled (m): 61.6 
Drill Contractor: Layne Christensen 
Driller: 

Rig Type: 

Drilling Method: 

c. Davis 

Mobile B-59 
Mud Rotary 

Hammer Type: Rope and Cat Head 

AW Rod Type: 

Boring Diameter: 133mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

'Q. = 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 ID and 

63.Smm 00 split spoon sampler 

~ P = Piston Sampler, 76.2 mm 00 

UJ SH = Shelby Tube, 76.2mm 00. pushed 

:> 
i- I. 19 -:=== ~j-;~ I,'C,I 57 II I 
L-____ L-__________________________________________ ~~6~5~\~ __ ~c==~~~1 __ ~ __ ~ __ ~ ____ ~ __________ ~I __ . ~' __ ' _.~: ______ ~I ______ ~ __ ~ ______ ~ __________ ~. ___ ----------------------------------~ 

PLATE 8-108 

?l BAG = Bulk Sample 
L..-J 
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Boring: S8-12-263 
Sheet 2 of 4 

SAMPLE DESCRIPTION 
(ASTM D 2488/D 2487) 

Depth 

~I SAMPLE J 
~ r---T-::~-;-----:----'------ - SPT (N,) .. 
:E ~ I Soil 10 SPT (N,)" 
~ 8. ~ E I Classification N, Blows per 0.15 m (Greater than 50 Blows) 
C!) ~ 8 E (or interval shown) ft m 

~ - USCS AASHTO 

Lean CLAY - medium stiff, wet, dark gray, with fine-grained sand, with 
mica flakes (continued) 

_ olive-gray to light brown, mottled, 25 mm seam of light brown lean 

clay 

- light gray 

- light olive-gray 

Poorly Graded SAND with silt - medium dense, wet, gray, fin~; to 
coarse-grained, with layers of fine to medium-grained, with mica flakes, 
shell fragments 

f--:~:---~-~----~~~_:_----~--~------~ 
SILT - medium stiff, wet, gray, with light brown mottling, with trace 
organics 
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Sandy SILT - wet, gray, fine-grained sand ~ 
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330 

SILT - medium stiff, wet, dark gray, with mica flakes, fine-grained 
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Legacy Parkway-·-Preferred Aiternative 
1·215 to 1-15/US 89 Interchange 

k~ KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-12-263 
Sheet 2 of 4 

Logged by: 

Date Start: 

S. Lewis 

1/31/00 
Date Finish: 214100 

Station: 70+189.825 4.55 L T 

Line: 500 SOUTH 

Coordinates (m): N 112,713.423 E 16,081.296 
Elevation (m): 1285.517 
Total Depth Drilled (m): 61.6 
Drill Contractor: Layne Christensen 

Driller: C. Davis 

Rig Type: Mobile 8-59 
Drilling Method: 

Hammer Type: 

Rod Type: 

Boring Diameter: 

Mud Rotary 

Rope and Cat Head 

AW 

133 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 = 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 

~ P = Piston Sampler, 76.2 mm 00 

rn SH = Shelby Tube, 76.2mm 00, pushed 

~ BAG = Bulk Sample 

PLATE 8-109 
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Boring: S8-12-263 
Sheet 3 of 4 

SAMPLE DESCRIPTION 
(ASTM D 2488/0 2487) 

SILT - medium stiff, wet, dark gray, with mica flakes, fine-grained 
(continued) 

- stiff, wet, dark olive-gray 

Test Results * 

Depth 
.3 SAMPLE _ SPT (N,).. ni' ~ ! - I I 
~ f---.,--:-,.,---r----:s--r--------J '""'\ SPT (N ) ~ ~ ~ "'", ~- I :§ ~ >C ~ c! ~ ... oil G , .. ~ :: c: '" B ..J <.J a> 'iii C I 
I'll ~ ~E Classification N,8lowsperO.15m (Greater than 50 Blows; 5'~II~ ~I'E ~I '1J Iii '1J ~ ~I 

<5 >. 0 E I (or interval shown) en :;,., '"" I·s. .!!.E Il. ~ 
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medium-grained sand, with gray silt at top -. 
SPT 610 SP-SM A-3 13 35 

.., -r-l- r 
1 I , 

-1~-:_I-
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Lean CLAY - very stiff, wet, light olive-gray, with white mottling 

- chalky light gray 

Silty SAND - loose, wet, olive-gray, fine to medium-grained sand, with 
mica flakes, with sHt layers 

SILT - very stiff, wet, olive-gray, with fine-gralned sand, mica flakes, 
shell fragments 
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5
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8
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Poorly Graded SAND with silt - medium dense, wet, brown-gray, fine to "« SP-SMI A-3 
medium-grained _ ~ SPT 457 

-

SILT - very stiff, wet, mottled grayish-brown and light Olive-gray, with 
mica flakes 

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

k~ KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-12-263 
Sheet 3 of 4 

Logged by: S. Lewis 

Date Start: 1/31/00 
Date Finish: 214/00 

Station: 70+189.825 4.65 L T 
Line: 500 SOUTH 

Coordinates (m): N 112,713.423 E 16,081.296 
Elevation (m): 1286.517 

Total Depth Drilled (m): 61.6 
Drill Contractor: Layne Christensen 

C. Davis Driller: 

Rig Type: Mobile 8-59 
Drilling Method: Mud Rotary 
Hammer Type: Rope and Cat Head 

AW Rod Type: 
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 

Standarc Penetration Test, 34.9mm 10 and 

50,8mm 00 split spoon sampler 

'" Modified California Sampler, 50,8mm 10 and 

63,Smm 00 split spoon sampler 

'" Piston Sampler, 76.2 mm 00 

~ SH '" Shelby Tube, 76.2mm 00, pushed 

81 BAG :: Bulk Sample 
i....J 

PLATE 8-110 
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Boring: SB-12-263 
Sheet 4 of 4 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

SILT - very stiff, wet, mottled grayish-brown and light olive-gray, with 
mica flakes (continued) 

- medium stiff, gray, with fine-grained sand 

CI SAMPLE 0 
...J eSPT(N,) .. 

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

~~ KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-12-263 
Sheet 4 of 4 

Logged by: 
Date Start: 
Date Finish: 

S. Lewis 
1/31/00 
214/00 

Station: 70+189.825 4.65 LT 
Line: 500 SOUTH 
Coordinates (m): N 112,713.423 E 16,081.296 
Elevation (m): 1286.517 
Total Depth Drilled (m): 61.6 
Drill Contractor: Layne Christensen 
Driller: C. Davis 
Rig Type: Mobile B-59 
Drilling Method: Mud Rotary 
Hammer Type: Rope and Cat Head 
Rod Type: AW 
Boring Diameter: 133 mm 

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 

I MC 

~P 

[] SH 

= 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 00, pushed 

[§J BAG " Bulk Sample 
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I,CONEIECII.IH.I~~ Site: SC-1 2-=2-6-4-----·- --
I ¥ I Legacy Parkway Statio~: 70+224.505 2.59 LT 

Elevation: 1286.546 
-------------------~- ----- --- ------- ----

.r: 
+' a. 
Q) 
a 

Qt (kPa) Fs (kPa) Rf % U (kPa) 
OK 25K 

-15.0~~~~~~~~ 

I 
i 
I , 
: , 
! , 

I 
':I ; -.:::0.0 ........ ···················i····························· 

I 
! 
I 
! 
; 

i 
! 

-25.0 .......................... -!-........................... . 

! 
! 
1 

~ 
i 
~ 
i 

o 250 

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

! 

o 

............... ( 
! 
I 
l 
I 
I 

10 O.OK 

Cone: 20 TON A 058 
Date: 01:26:00 09:47 

SBT 

1.0K 0 12 

Clayey Sit 

Sit 

CIoyey Sit 
Clay 
SUy Cloy 

Ooyey Sit 
Sity Cloy 

Cloy 

~rt1"s:t 
Oayey Sit 

Sit 
Sandy Sit 

Sity Cloy 

Cloy 

Slty Clay 
Clayey Sit 
Slty Clay 
Clay 
Sity Oay 

Cloy 

<;Ioyey Sit 

Sit 

Slty Sand/Sond 
Sit 

Clayey Sit 

Sity Cloy 

Clayey Sit 

Slty Clay 
Ooy 
Sity Clay 

Ooyey Sit 

Sit 

OoyeySit 

Sit 

Clayey Sit 
Sit 
Sand 

~;S~/Sond 
Sand 

Sand -30.0L-------~--__ ~ 
Max. Depth: 33.70 (m) 

Depth Inc.: 0.050 (m) 

SST: So il Behavior Type (Robertson 1 9 9 0 ) 

• Equilibrium (or near) Pore Pressure from Dissipation 
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C<.. 

..--.. 
E 

'--" 

.c 
+' 
Q. 
OJ 
0 

. EeM Legacy Parkway ~~~e~i~n~-;6.;i~:.505 2.59-~T ---. g~~~~ g-~:2i~OA gi;~ ~-.. J 
Elevation: 1286.546 

at (kPa) 

OK 25K 
0.0 

! 
-5.0 ~ 

-10.0 ........ . 

-15.0~~----~----~ 
Max. Depth: 33.70 (m) 

Depth Inc.: 0.050 (m) 

Fs (kPa) 
o 250 o 

I 
··········r·················· 

I 

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

Rf % U (kPa) SBT 

1 

I 

10 

-- ···············r·············· .. ··· 

········1············ 

i 

I 

O.OK 

1 

I 

I 
i 
1 

~ 
! 

1.0K 0 

··········r··············· 
, 

! 
! 
i 

~ 

---=-1 
~ , 
I 

················r············· 

, 
i 
i 

12 

Cloy 

Cloyey Sit 

Cloy 

Slty Oay 

Sandy Sit 
Sit 

Sit 

CIoyey Sit 

Cloy 

Sit 

~rtl,;:t 
Cloyey Sit 

Sity Oay 
Sit 
Sandy Sit 

Sity Sand/Sand 

Sand 

Sity Sand/Sond 

Sit 

Clayey Sit 

Sandy Sit 

Sit 

Cloy 

Clayey Sit 
Sandy Sit 

SST: Soil Behavior Type (Robertson 1 990) 

• Equilibrium (or near) Pore Pressure from Dissipation 
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I,C~'~EJECJIIIII Legacy Parkway 
at (kPa) Fs (kPa) 

Site: SC-12-264 
Station: 70+224.505 2.59 LT 
Elevation: 1286.546 

Rf % U (kPa) 

Cone: 20 TON A 05 
Date: 0 1 :26 :00 09 

SBT 

OK 25K o 250 o 10 O.OK 1. OK 0 12 

.c 
+> 
0. 
0) 
o 

- 30. 0 h-,--r--T"'""""T--r---,--.,...--,-! 
. 

-35.0·· ........ .., .................. . 

-45.0L-------~----~ 
Max. Depth: 33.70 (m) 

Depth Inc.: 0.050 (m) 

---1------1 

Ref tal 

! . ..................... 1" .................... . 

i 

j 

i 
! 

··············1·············· 
! 

I 

I 

Ref~al 
~ 
i 

• ••• ........ 0 •••••• ~ _ •••••• _._ ••••••••• , , 

! 
I 
! 
j 

1 

I 
I 

····· .. ·· .. ········f··················· 

! 

I 
! 
i 
i 

I 

'J 

Ref~al 
~ , 
i 

C 

." ······· __ ·······-r············H 
••• , 

1 
! 
i , 
! 
i 
! 
; 
! 

! 
I 
l 
! , 

................... ( ................ . 

I 

I 
i 

! 
I 
! 

Gravely Sand 

Sit 
Sandy sn 

Sit 

Sandy Sit 

Sit 
Sandy Sit 
Slty Sand/Sand 

Sand 

SST: Sail Behavior Type (Robertson 1 990) 

• Equilibrium (or near) Pare Pressure fram Dissipation 
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c: 
o 
:;e 
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.S! 
w 

t-

- 1285 

-

-

-

I-

1-1280 

I-

I-

I-

I-- 1275 

t-

t-

5 r-1270 
., 
a.. 
~ 
ail­
(/) ... 
o 
o 
N 

b-
o .... 
::> 

80ring: S8-12-265 
Sheet 1 of 4 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

SILT - stiff, mOist, dark brown, With organics 

Lean CLAY - stiff, wet, light gray to light brown, mottled, occasional 
fine-grained sand 

- soft, with trace organics 

- stiff 

SILT - medium stiff, wet, olive-gray 

- with sand 

- light brown to olive-gray 

- grayish-brown 

- soft, 10 mm seam of fine sand 

Lean CLAY - wet, light grayish-brown 

Depth 

ft 

-
-
-
-

5-
-
-
-
-

10-
-
-
-

CI SAMPLE I .3 • SPT (N,) .. 

:E I-----,-~::---r-----:S-o-il----,-------i C SPT (N,) .. 

g. CD QI- Classification N, Blows per 0.15 m (Greater than 50 Blows) 

~ ~ 8 ~ (or interval shown) m 

~. 

I- CD­
c:: 

SPT 457 

1-~ 
2 -E[ SH 

I-­
f-­
I--

610 

3 -;..-~ 
i==~ SPT 584 

I--
4 -I---

uses AASHTO 

ML I A-4 

CL A-6 

2 3 3 5 

2 2 2 

o 

J __ ~ J 

I i I I 

iii' 
--"'-,,-

'I I I I 
- - - - - - - 67 

I i II I I I i 
~41 i I I I I '! I I I 

- I--

Test Results * 

15 - 1--[ SH 610 - 5-1== I I I' LJ I' 83 15.7 27 39 17 97 
1-:l-~ -il-il- 4 

- I--

2 3 

20-= 6 -~ = ~~ SPT 559 

= 7~ 
25~ 8 _~[ SH 610 

~ 9-~ 303 ~~ SPT 584 

= 10-~ 
35 - V/iT SH 483 

== 11 -~~ 

40-= 12 -~~ SPT 610 

~ 13 -~~ 
45 ~ 14 _~[ SH 610 

50-= 15 -~~ SPT 610 

= 16~~ 
= ~~ 55~ 17 B 

~ CL I A-6 - 18-1--

60- 1--1 SH 508 

ML A-4 
3 3 

2 3 3 

2 3 2 

2 

4 

6 

4 

4 

Iii I 

-i-~~-~ 

-8 
I ! I 

I I 
! I 

I 

! I 
I I ------

,5; I' I I' . 

i i 

JJJL 
I I I I 
I I ' I 

I ! I I 
I I , I 

I I i, ! 

l I I ! 
- ~-~~-

1 I I ' , I I 

I . i I 

i I : I 

, ' I I Iii, 
-il-~-il-,i, -IH -:l-

, I! 62 

! I I I 

-r-:-li-

i : ' \ 
I I I 

I , 
: 1 i i 
! I I 

- r- -" -:- ....: -
;! ' 
: I 

pH 
WSS 

R 

C 
SG 

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

k~ KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-12-265 
Sheet 1 of 4 

Logged by: W. Lewis 
1122100 
1126100 

Date Start: 
Date Finish: 
Station: 70+260.053 3.46 L T 
Line: 500 SOUTH 
Coordinates (m): N 112,713,116 E 16,151.533 
Elevation (m): 1286.640 
Total Depth Drilled (m): 77.1 
Drill Contractor: Layne Christensen 

C. Davis Driller: 
Rig Type: Mobile 8-59 
Driliing Method: Mud Rotary 
Hammer Type: Rope and Cathead 

AW Rod Type: 
Boring Diameter: 133 mm 

-----------------------------------4 
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 = 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 

El BAG = Bulk Sample 
I:::'J 

SILT - wet, olive-gray, with occasional fine-grained sand and trace of j 19 ~~ )----,M:-:-L:--i--"7'A-4---:-I I 
clay I 

L-__ ~ ______________________________ ~~6~5_~~~~~/~--~~--~--~--__ --~~I~I----'--~----__ ~ __ I __________ ~ ___ ----------------------~ 
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r- 1265 

r-1260 

-
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I 

Boring: S8-12-265 
Sheet 2 of 4 

SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

Lean CLAY - soft, wet, light brown with trace organics and light gray 
mottling 

- stiff 

Depth 

Cl 
o 
-.J 
u 
:E 
c. 
111 CD 

C. 
ft m ~ ~ 

-
-
-
-

70-
-
-
-
-

75-
-
-
-
-

80-
-
-
-
-

85-
-
-
-
-

90-
-
-
-
-

95-
-
-
-
-

~ r-
21 _r--­

I---

:==~ SPT 610 

22 --->-----;-"1 
f---
--

23--
-
f-------24 -r---

Cr SH 
25 --I-----<-'-l 

533 

c---­
'--

-
26--

-
f---

-27-_ 

-r-

=~ 28 _ 

-
-
-29-_ 
-
-

30---

SPT 610 

SAMPLE 
_ SPT (N,) .. 

Soil C SPT (N,) .. 
Classification N, Blows per 0.15 m (Greater than 50 Blows) 

(or interval shown) 
uses AASHTO 

o 
I I I I 

CL A-6 ! I! 
, ! I 

"1----j-t-

! : I i 
-r--i-~~-

3 4 3 3 -4[ I I 

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

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

I I I I I I I I 

~_L~J _L~_~~_ 

I i I I r I ! I 
--------------

4 6 9 11 , I I I ','I I I I -10 
I I', 
Iii' i I I I I 

1---1--I • 

I : ~ I -ifir 
--1- L I ' r' 

I I 
~~~~~~~~----~--~--~------------------~100-

Silty CLAY - stiff, wet, gray, trace of organics _ :=Sir SH 
31 ----,----.. I.w i 

610 CL-ML A-7-6 
J~-~~­

I I I I 
-

--
-

105 -

-
I ii. I , ' -

32 --
-
- I j I I I I I I 

-
-
-

SILT - medium stiff, wet, light olive-gray with white chalky mottling 

Poorly Graded SAND - medium dense, wet, gray -

SPT 610 ML 

SP 

7 

------

I 
3 5 

I I ! I 
A-4 4 

A-3 

J ' " I I I I 
-~~-~-~~-f-l-

I I I I 'I I I 

I : 
..... ----r 

I , : I 
I I ! I 

-~--1-;-~-

- 33--

- ----
110- ~ 

= 34-~ 
115':= 35-~ 

= 36-~ 
! ~ ! 

120-
-
-
-
-

Lean CLAY - sllff, wet, mottled light brown to light gray 

508 

CL 

37 -

38 -~ A-6 

I ---_._-

I I , I 
: Ii: 

I I 

I i I 

I I : : 

[ SH 

125 -
-

Poorly Graded SAND - medium dense, wet, dark gray 

f-------------------1130~ 
I ~ SPT 61 0 r-==--+--:--:--1 

SP A-3 
3 4 16 16 I I 

, 

39 -

~~ SPT 

57 

136 16.1 
43 

! 

26 

Test Results * 

43 17 99 C 
SG 

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

III KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-12-265 
Sheet 2 of 4 

Logged by: 

Date Start: 
W. Lewis 

1122100 
Date Finish: 1/26/00 

Station: 70+260.053 3.46 L T 
Line: 500 SOUTH 

Coordinates (m): N 112,713.116 E 16,151.533 
Elevation (m): 1286.640 

Total Depth Drilled (m): n.1 
Drill Contractor: Layne Christensen 
Driller: 

Rig Type: 
Drilling Method: 

Hammer Type: 
Rod Type: 

Boring Diameter: 

C. Davis 

Mobile B-59 
Mud Rotary 

Rope and Cathead 
AW 

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 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 

OJ SH = Shelby Tube, 76.2mm 00, pushed 

§ BAG = Bulk Sample 

PLATE 8-116 



Boring: SB-12-265 
Sheet 3 of 4 SAMPLE -c: 

o 
~E 

SAMPLE DESCRIPTION 
(ASTM D 2488/0 2487) 

CI 

I
' Test Results " 

.3 • SPT (N,).. ~ I:i- I - 'E I CI I 
u f---__ ---r-----~----- ~ ~ 'ijj ME ~ -.~ )( .S g 
:2 c:- Soil 0 SPT (N,).. .x ;;1 c: ::l ..J.~ Q) OJ N 

Depth 

>-
..! 
w 

SILT with sand - very stiff, wet, dark gray-brown 

ft 

-
-
-

135 -
-
-r-1245 ~_~~~~~ ________________________________ ~ 

Lean CLAY - wet, gray 

o 
o 

I-

I-

i-

,-1240 

-

-

-

-1235 

-

-

t-

~ f--1230 
...., 
Co. 
(!) 

"'""""" ~ 
o 
~ 

b""""" Cl ... 
:::> 

f-

-
-

140-
~~~~~-~-~--~~~~~~~~~~~~~~ -Silty SAND - medium dense, wet, light gray, occasional poorly graded _ 

sand layers _ 

-
- 25 mm clay layer 

145 -
-
-
-
-

SILT - stiff, wet, olive-gray, with minor chalky white mottling 150-
-
-
-
-

155-
-
-
-
-

160-
- gray -

-
-
-

165 -
-
-
-
-

1

'70

-= . -

- medium stiff, with occasional silty sand layers 

-

m~ 

180~ 
I 

1185 ~ 

~~-;-;----------1190 ~ 
Lean CLAY - stiff, wet, light brown, 0.3 m poorly graded sand layer -=I 

j 
195 --1 

-1 

m 
~ ~ ~E Classification N,B.lowsperO.15m (GreaterthanSQBlaws) I :: ~I~ ~ ~ ~ -= ~ ]j~~! 

C) ?: 8 E I (or Interval shown) IJ) ~ ~::J: c::r a.. I ~ I 
~- uses AASHTOI 0 ~ ~ g,o ::i 

~>/ .. 

41-~ 
42-~ 

610 ML 

CL 

A-4 

A-6 

r--

43 _~I T SH 356 f--;;;-:-;--t---:-;:;:--;--i 
f.L SM A-2-4 

~ 
44 -r~L-
~~ SPT 533 

:~~~ SPT 50a 

47-~ 
4a-~ 
49 -~ll SH 381 

50-~ 
~ 

" -~ 
52 ~~ SPT 610 

.~ 
53-~ 

~; 54-~ 
55-~I SH 508 

~' 

56~ 

ML A-7-6 

57-~ 
58 -~~ SPT 584 f-:C~Lc--t-A-;-_-=6,.-i 

-
59 _f---' ----f---

'---

8 12 18 25 , , I 

11 

4 

4 

8 

I I ' 
't i I 

I I I I 
, I I I 
I 'I 
1 I I 

I I ' 
! I I, ! 
I I I I 

I I I I 

I iii 
34 25 26 -r r r r ~~8r r r 

8 

5 

17 

13 26 

'15 14 

_H-LL 
, . I 1 

I I I i I Ii!. -,_1_....:_1_- ______ _ 

I ! I: j!: 
i :: i! I I i 
------~-------

1 'I I \ I, ! 
: I ,I: 1 

~,-ll!-:­
i , I I 

I I I : 

J_~J-~ 

I I I I 

~.8~-:-
I 

I 

I ! 

, I 
I ! . 

-~-~~-:-

I ' , . ' , 
Ii, , , 

I I' 
.-r-~-.L---l 

i I 
, I -------

I : i 

i r ! 

i ; 
I i 

-;-1-·'--'­
iii \ 

i 
--....,--....,-

I I' 
I 

I ! : I 
I ' , . 

Hi 15r--·--·-, 12 : 
': I 

I 

r---~-~ I : I i I 

I I 
, 

110 15.1 
62 

27 

I 

44 17 100 

III 

Ui 
CD 
I-... 

CD 
.::. 
<3 

C 
SG 

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

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

FIELD TEST BORING LOG 
I Boring: 58-12-265 

Sheet 3 of 4 

Logged by: 
Date Start: 

W. Lewis 
1/22100 

Date Finish: 1/26/00 

Station: 70+260.053 3.46 L T 
Line: 500 SOUTH 
Coordinates (m): N 112,713.116 E 16,151.533 
Elevation (m): 1286.640 
Total Depth Drilled (m): 77.1 
Drill Contractor: Layne Christensen 
Driller: C. Davis 
Rig Type: Mobile B-59 
Drilling Method: Mud Rotary 
Hammer Type: Rope and Cathead 
Rod Type: AW 
Boring Diameter: 133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

'Sl.- = Observed Groundwater depth at time of drilling 

Biows = 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 

EjP 

ITJ SH 

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 

i§ BAG = Bulk Samole 
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Boring: SB-12-265 
Sheet 4 of 4 

SAMPLE DESCRIPTION 
(ASTM D 2488/0 2487) 

Lean CLAY - stiff, wet, light brown (continued) 

Silty SAND - dense, wet, light grayish-brown 

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

- medium stiff, light grayish-brown with occasional olive-gray coloring 

- very stiff, light olive gray 

Depth 

ft m 

-
-

200- 61 -
-
-
- 62 --

205 -
-
- 63 -
-
-

210- 64 -
-
-
- 65-
-

215 -
-

66 --
-
-

220- 67 -
-
-
- 68 -
-

225-
- 69 -
-
-
-

230- 70-

-
-
- 71 -
-

235 -
- 72--
-
-

240- 73 -

J 

245~ 
74 -

75 -

j 
250-J 

76 -

-
-

77--
-

255 -
- 78 -
-
-

CI 
0 

....J 
u :c 

J.SPTI".,. 
f---r-:----:-----....,.------ 0 SPT (N,) .. 

SAMPLE 

~-I Soil 
Q. CD Classification <'II Q. >E ... 

>- o-C!) I- u= 
QI- USCS AASHTO 

IX: 

~ 

-

~[ SH 457 

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

~ -~ 
SM A-2-4 

SPT 61 0 f-:~+---:--c::--l 
CL A-6 

~ 

-
-
-
I---
-
c---
I---

§[ SH 356 

-
I---
I---
-
-
-
---
~~ 

SPT 610 

-
-
'--

-
-
,.-----
'--

-

§[ SH 381 

-
-
r--
I---
---
-
-l-

;::=~ 

~ 
SPT 432 

N, Blows per 0.15 m (Greater than 50 Blows) 
(or interval shown) 

15 

6 

11 

27 12 16 

10 14 20 

22 50/ 
125mm 

: iii 
-1-,"""1-r 

JJ_ jJ 
I I I I 
------

I I I I 
r r·~;r 
~-H-r 

~_'~~_~ 

I I I I ------

It) 

N 

I I ! I 

iii I 
-r1-i1-

I I I I -------

I I I I I 

-------

I I I I 
-rrrr 
-H-H-
I I ! I, 

-r~-~1-

JLU_ 
I i I I I Ii! 
------ - ------

I i I I I I j I 

rirr -rrrr 

! I I I 
l-rl-ir-
I I I 

-i~-rr 

_LL~L 
I ' , I 

__ ~JL .. , ( 

, I i 
, : I I -------

i I I 
-------

I I 
I . 

-, 79 -, 
260--' 

i 
~ 

I --, 

99 
120 

16.4 

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

k~ KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-12-265 
Sheet 4 of 4 

Logged by: 
Date Start: 
Date Finish: 

W. Lewis 
1/22100 

1/26/00 

Station: 70+260.053 3.46 L T 
Line: 500 SOUTH 
Coordinates (m): N 112,713.116 E 16,151.533 
Elevation (m): 1286.640 
Total Depth Drilled (m): 77.1 

Drill Contractor: Layne Christensen 
Driller. C. Davis 
Rig Type: Mobile 8-59 
Drilling Method: Mud Rotary 
Hammer Type: Rope and Cathead 
Rod Type: AW 

Boring Diameter: 133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

']. = Observed Groundwater depth at time of drilling 

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

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

Transportation Officials 

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

SAMPLE TYPE 
= Standard Penetration Test, 34.9mm 10 and 

50.8mm 00 split spoon sampler 

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

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

§ BAG = Bulk Sample 

PLATE 8-118 



Boring: SB-31-353 
Sheet 1 of 3 

I 
~ SAMPLE· - I··· Test Resu!ts * 

c:: 
o 
iiiE' SAMPLE DESCRIPTION 

(ASTM 0 248810 2487) 

Depth ~ f---__ .........,_,--______ ,---------1. SPT
(N,).. I'CI j .~.., oi ~?: 

:c c:- I Soil I 0 SPT (N,).. a.. ~ E:; :::i u 
> -Q) 

~ Q) Q)~I Classification N,BlowsperO.15m (Greater than SO Blows) .:.:. -; Q) - iii ~ "tl iii 
(!) ~ 8 § t-I --.-----" (or interval shown) ~ ~ 0 ~ 0 '5 I'CI w ft m to- Q) - uses s ~ c:- ~ ~ a: 

a:, AA HTO 0 ~ ~i ~ 0 ~ 
FILL: Silty SAND with gravel - medium dense, moist, red-brown -

I- -
- 1-~ 

~l- SPT 610 f--=--+---c--1--, CL A-6 Lean CLAY - hard, mOist, light gray, with organics and staining 

-
5-

1--1280 

I-

Silty SAND - wet, gray 

I- Sandy SILT - soft, wet, gray 

f- 1275 

- stiff 

Silty SAND - wet, gray 

2-~ I 
1--' 

3 -~rr SH 

-
-
-
-

10-
-

I-­
- 4_1-­

I--

-

-

o 

15- I-- SPT 0 

5-t=~ -
-
-
-

20-
-

I-­
I-­
I--l-

6 -~, SPT 356 

- I---- 7-f»: 
25 -= ~;IT SH 50B 

-. 8 _~~jl 

301=; 9 -~1 SPT 610 

~ 
10-~:/: 

35 ~ V/l.' SPT 610 = 11 -~ .. 

i 40~ 12 ~~ SH 508 

SM A-2·5 

ML A-4 

SM A-2-5 

- -y~ I--;S:O-a-n--:d;-y-;S~IL;-:T;::---;:-ha-r-:::d-, w-e-::-:t:-, ~g-ra-y------------------I 45 J~ 13~. SPT 610 f-'-:MC:-L-+-l -,A.--4-

Poorly Graded SAND - dense, wet, gray 14 _ SP A-3 

1--1270 ~ 
SILT - veri stiff, wet, gray 15 -V/.' / i SPT 457 ML A-4 

~ 
501 f::<~ 

;: 55r:1 1 

; ~ 6°l1 18 i%.;J~ SPT 

~ 19;<. I 
/' . 

I-- 1265 65 --, I '1 ! 

I I , 

23 12 14 ?O I . I 
ill ' ,. I 

I il' 
r I I I 1 I 

-:-:- -1-1-· ~ 1- -1- i-I-

43 43 43 32 
I' ~ r 1 -I r 1- : -

2 2 
\ ' I I Iii I .afr. ~-~. -r--ri-

ii' I 
I ' I I 1 iii 

-------

I ! i I 
14 

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

i I ~ 
2 ", .. 2 ~·4~~-'- -'-I ~,-I'~ ii-

i : I i 

3 4 5 6 

i 'I I I, 

I , , I 
- - -~ - - . - - - - - - ~ 45 17.2 21 

72 I 
' . , . , , 
I i I 

I I I I 

I I I ! 

I : I 

7 11 22 28 
\ r ! , I 

l-r--~ 

I 
I ' , 
! I i I ! I 

8 10 15 

9 8 12 

i 

62 

en 
iii 
Q) 

I-... 
Q) 

.!: o 

pH 
WSS 

R 

SV 

C 
SG 

SV 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

k~ KLEINFELDER 
Project No. 35-8163-05 

I FIELD TEST BORING LOG 
Boring: 58-31-353 
Sheet 1 of 3 

Logged by: 

Date Start: 

Date Finish: 

N. Miller 

413/00 

418100 

Station: 99+835.873 14.26 RT 

Line: PEDESTRIAN SR. 

Coordinates (m): N 115,305.881 E 17,747.055 

Elevation (m): 1284.576 

Total Depth Drilled (m): 52.4 

Dnll Contractor. 

Driller. 

Rig Type: 

Drilling Method: 

Hammer Type: 

Rod Type: 

Boring Diameter: 

RC Exploration 

R. Ibarra 

Longyear BK-66 

Hollow-Stem Auger 

Automatic 

AW 

203 mm 

LEGEND/NOTES 
Elevations based upon North American 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 

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 = 

I MC 

[jP 

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 

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

8 BAG == Bulk Sample 
l--' 
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- 1245 

Boring: SB-31-353 
Sheet 2 of 3 

SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

SilT - very stiff, wet, gray (continued) 

- stiff, with frequent seams of medium~rained sand 
Silty CLAY - very stiff, wet, gray 

SILT - medium stiff, wet, dark gray 

- very stiff, gray mottled white, trace nautilus shell and shell fragments 

Depth 

ft m 

OJ 
a 

...J 
(.) 

::i: 
0. 

'" (5 

= ~ 
70-= 21_~ 

:: 22 -~_ 
75-= 23 _~~ 

---I _ 

- -
- I---
_ 24-1---

CI) 
0. 
>­
t-

SPT 457 

ao- ~Ir :: 25-WIl SH 

85:= 26-~ 
660 

90~ 27-~ 
== 2B -~~ 

95:= 29-~ 
:: 3D-~ 

SPT 508 

100- ~~~I - medium stiff, bluish~reen to gray / SH 

f---;-L~e-=-a-=-n--;;C;;-LA~Y;---s7ti:;;ff'-, w-e---:t:-, -:da-r7k-:b-ro-w-n-,-:t-ra-ce-w-o-o--'d-y-m-a't"e-r-'--ia7Is------1 = 31 - ~ 
610 

- medium stiff, gray 

- hard, mottled white, occasional seams of fine-grained sands 

-

-
105-

-
-
-

-
110-

-
-
-

-
-

32-­
I­
I--­
I---

33 -I--­
I--­
I---

34 I---~ 
-
1-

- I---
115 - 35-'----

- -
- -

-
- 36-_ 
- -

120- ~I 
- 37 ----. ----

- -
- -

125- 38 -_ 
---

39 -==:j 
---; 

~ 1130~ 

SPT 610 

MC 559 

SPT 

SAMPLE 
• SPT (N,) .. 

Soil 0 SPT (N,) .. 
Classification N, Blows per 0.15 m (Greater than 50 Blows) 

(or interval shown) 
USCS AASHTO 

5 6 8 11 

Cl-Ml A-6 

Ml A-4 

10 22 12 

Cl A-6 

4 4 8 12 

16 34 47 52 

o 
I I I i I I I 

i 'll' I I I I ~- ~-~-I-L~~-

I I I \ ,I I 

I I I I 

I I I I ------

! : I ! 

i I ! ! 

rir, 

I I I i 

I I I : 
-------

I ! I I 

l jJ I-
I I i I 

.~ I ! i 

I , 
I I 
I 

! H -i- -~ 

J ~I I 

I I I I 

: I I i 

1.1 I I 
B 

-li J ~­

I i II -
I I 

I iii 
--'-r-~-~ -,- ~l-

iii iii i 

I 1,- j l_ 
i 

! 
1 -
! 

- j- 1 I 1 

i! 

, 
I 

I ! 

! I I 

27 

103 12,8 
67 

38 

Test Results * 
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Legacy Parkway- Preferred -Aii:ernative 

1-215 to 1-15tUS 89 Interchange 

k~ KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-31-353 
Sheet 2 of 3 

Logged by: 

Date Start: 

Date Finish: 

N. Miller 

4/3/00 

4/8/00 

Station: 99+835.873 14.26 RT 

Line: PEDESTRIAN BR. 

Coordinates (m): N 115,305.881 E 17,747.055 

Elevation (m): 1284.576 

Total Depth Drilled (m): 52.4 

Drill Contractor. 

Driller: 

Rig Type: 

Drilling Method: 

Hammer Type: 

Rod Type: 

Boring Diameter: 

RC Exploration 

R. Ibarra 

Longyear BK-66 

Hollow-Stem Auger 

Automatic 

AW 

203 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

'l- '" 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, 349mm 10 and 

SO.Bmm 00 split spoon sampler 

[] SH 

= Modified California Sampler, SO.8mm 10 and 

63.Smm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00. pushed 

~ BAG = Bulk Sample 

PLATE 8-294 
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Boring: SB-31-353 
Sheet 3 of 3 

SAMPLE DESCRIPTION 
(ASTM D 2488/D 2487) 

I _ stiff, gray with trace shell fragment 
- light brown to brown, mottled tan 

Depth 

ft m 

-
-
-

I 
I Test Results • 

01 SAMPLE 
~ f----,--:-~---:_:__-.,__-----__i. SPT (N,).. I '" ~ ~.., <IJ I E ~ g' 0 

:c ~ Soil 10 SPT (N,).. I c.. !:: ~ E 3 ...J ~ ~ -;; ~ 
c. a> <IJ~ Classification N, Blows per 0.15 m (Greater than 50 Blows) --:. -; <IJ z .. ~ :E iii"U::l . 
~ ~ ~If----r-----i (or interval shown) I ~ ~ ~ "" ~ I 5- ii ~ ~ ~ 

a:: uses AASHTO 0 ~ ~i ~ Cl :J 

-~ 
-
-

610 6 10 15 18 i ,I I 1 I I I 

41 --
1 1 I i, I, i I, 

~--~-r -r"-i--j-
135 - -- -- -

_ 42--
--

43-~1 ~~=---~-~---------------------------i140--
SILT - very stiff, wet, gray _ 
Silty CLAY - very stiff. wet, gray _ 

- occasional seams of medium-grained silty sands 
Silty -CLA Y - very stiff, wet, gray, intermixed With trace to some 
fine-grained sand 

- hard, occasional 6 to 20 mm, brownish-gray clay layers and some 
dark green fine-grained sand seams 

-
-

145 -
-

-
150--

-
-
-
-

155 -
-

-
-

165 -
~~~~~--~~----~~----~~--~----~------~ -Silty SAND - wet, olive-gray, with fine-grained gravel, sand is fine to _ 

coarse-grained, gravel is subrounded and fine-grained (10% gravel) _ 
-

170--
-
-
-
- 53 -

175-
-
- 54-
-
-

180-- 55-
-
-
-
_ 56-

185 -
-
- 57-
-

58 -

59 -

I I I , , I Ii: 
I 1 I I I I I I 

610 I--M,-,-,,=L--\---"-A-!-~"'--I 16 26 26 24 1 _ '_ ~ _'_. 24_ ~ _1_ ~ _ 

CL-Ml A-6 I I I I I I I I I I I I I, 
MC 23 4 

fi-rl -n-rr 
, , , L 
l' ~ ~ -

I i I 

SPT 457 f---=-,--,-,""+--~--I 
Cl-Ml A-6 

7 15 18 24 

i I I i 
MC 457 24 32 48 47 1 - - - - C - I- .35 "-

I : . I I I : i 

SM A-2-5 I' ' I . , I 
~-C"~-I 

1 : I I 
-~-!-H-

SPT 254 49 70/100mm 

I I . I 
I : I , , , 

I , I 1 

, I I I 

! i ! ! 
I Ii: 

I i r 

I I i 

-ii-ii-
I : . ! 

:, J ---< _ L.... __ ,_ 

! ' , I 
1 , ' . -1-1 _ : ___ I 
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Legacy Parkway· Preferred Aiternative 

1·215 to 1·15/US 89 Interchange 

k~ KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-31-353 
Sheet 3 of 3 

Logged by: 

Date Start: 
Date Finish: 
Station: 

Line: 
Coordinates (m): 

N. Miller 
4/3/00 

4/8/00 

99+835.873 14.26 RT 
PEDESTRIAN BR. 

N 115,305.881 E 17,747.055 

Elevation (m): 1284.576 

Total Depth Drilled (m): 52.4 
Drill Contractor: 

Driller: 

Rig Type: 
Drilling Method: 
Hammer Type: 

Rod Type: 
Boring Diameter: 

RC Exploration 

R. Ibarra 
longyear BK-66 
Hollow-Stem Auger 

Automatic 

AW 
203mm 

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

" IG, P = Piston Sampler, 76.2 mm 00 
U 

i] SH = Shelby Tube, 76.2mm 00, pushed 

[~BAG = Bulk Sample 

PLATE 8-295 



~Co~'''1 Hli ~- - ------ -- ---- --:--~ ------ ------------------ -------" ~ 
Site: SC-31 -353 Cone: 20 TON A 070 

Legacy Parl{way Statio~: 100+036.369 83.64 LT Date: 05:03:00 08:09 
Elevation: 1284.513 

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

.c 
+> 
0. 
ID 
o 

Ot (kPa) 

OK 25K 
O. 0 t-r-.-...--r-=r::~;;;::::r:-""" 

--_._----------_ ..... ./.. ......................... . 

...................... "\"" .......................... . 

---+--<:...._-_....1 
~ 

~~--~-------_I 

1--­
-15.0L-~----~-----J 

Mm .. Deplh: 47.55 (m) 

Depth Inc.: 0.050 (m) 

o 
Fs (kPa) Rf % U (kPa) SBT 

250 o 10 

I 

i 
I 

_ •••• __ .......... ~._ •• H __ ._ ••• _ •• _ •• 

! 

! 
~ 

················1······ ... 

1 

I 
l 

O.OK 

i 

I 
i 
f 

I 
l 
~ 
i 

I 

1.OK 0 

-. ···,,··········t-················ 

i 
! 

I 
! 
! 

I 
i 
J 

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

12 

Sity Sand,'Sand 
Sandy Sit 

~r60Sit 
Cloyey ~it 
Sit 
Clayey Sit 

Sit 

Clayey Sit 

Sity Clay 

Cloyey Sit 

Sit 
Clayey Sit 

Sity Sand/Sand 
Sit 

Sity Clay 

Clayey Sit 

Sensitive Fines 

Clayey Sit 

Sity Sand/Sand 
Clayey Sit 
Sit 
Clayey Sit 
Sit 

Clayey Sit 

~~~J'it 
Sit 

Clayey Sit 

Sit 
Clayey Sit 

Sit 

Clayey Sit 

Sit 

SST: Soil Behavior Type (Robertson 1 990) 

• Equilibrium (or neor) Pore Pressure from Dissipation 

PLATE 8-296 



I 1 I .. Legacy Parkway eONEIEC [iHJ~--

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

.c 
+' 
Q. 
Q) 
o 

Ot ( kPa) 

25K OK 
-15.0r,rt-..-.-r-,,-.~ 

-20.0 .... .. ...... ... .. .... .......... 

- 25,0 ···············1 

-30 . 0~~----~--~~ 
Max. Depth: 47 .55 (m) 

Depth Inc. : 0. 0 50 (m ) 

Fs ( kPa) 

o 

Site: SC-3 1 -35.3 
Station: 1 00 +0 3 6 .36 9 83.6 4 L T 
Elevation: 1284 .513 

Rf % 

250 o 10 

U ( kPa) 

O.OK 

Cone: 20 TON A 070 
Date: 05:03:00 08 :0 9 

SBT 

1 .0K 0 12 

Sit 
Cloy 
Claye)' 9t 
CkJy 
Clayet' S ~t 
Sity ':2' 
Clayey .~ it 

Cloy 

SAt y Cloy 

Sity Sand/ Sand 
Sandy S i t 
Sit 

Claye y Snt 

S Ht 

Clayey S il t 

Sandy Sit 
"i lly Sand/Sand 
Sand 

SHy Sand/Sand 

Sorxl 
Gravely Sand 
Sand 
Sit 
Sandy Sit 

$11 

Oayey Sit 

a Cloy 
C I<l ye y SH 

Sil 

Clayey S it 
Slty Sandr.>and 

Sand 
S ity SondiSond 
Sand 

Slty SandiSond 

Sand 

Sity Sand/Sand 

Sit 

Sandy Sit 
Silty Sorlfj/Sond 
Sandy S il. 

sn 

SBT: Sail Behav ior Type (Robertson 1 990 ) 

• Equil ib rium (or near) Pore Pressure froIO, Dissipation 
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.c 
+> 
0-
ID 
o 

at (kPa) 

OK 25K 
-30.0~~~~~~~~ 

-35.0 ........................... ! ......................... . 

r 
--~-: 

-40.0 ........................................................ . 

-45.0L--L----L-____ ~ 
Max. Depth: 47.55 (m) 

Depth Inc.: 0.050 (m) 

Fs (kPa) 

o 250 o 

f 
-...... ·············r····················· 

Rf % 

10 

J 

~! ... 

I 

U (kPa) 

O.OK 1.0K 0 

SST 

12 

Clayey Sltt 

SKt 

Clayey Silt 

sat 

Clayey Sit 

Silty Clay 

Clayey Silt 

Sit 
oay"y Sit 
Silt 

Clayey S.t 

Sit 

Sandy Silt 
Sity Sand"sand 

Sit 

Sandy Sat 

Sit 
Clayey Sat 

So.-.dy Silt 

Clayey S.t 

S,t 

Clayey Sit 

Sit 

Clayey sat 

Sit 

SST: Soil Behavior Type (Robertson 1 9 gO) 

• Equilibriurn (or near) Pore Pressure fron, Dissipation 
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1~_E.lVll.I.I[ Legacy Pa;k~~y-U-~~:i:n~-i'~;~gl~-~6;~~~4~g~:O;~03T6'6 Aoo8~g9 I 
'---- .. ~ Elevation: 1 284.5 1 3 

~- - . -.-. --.. -.----~--- -"-.------ ~-.--- --~"-- - --... - ------"-'" -_._- -.-- --. __ ."._----- ------"---._---_._------- -.". _ .. _. - - ---- --~- --... _--------- "."-_. -~----

Qt (kPa) Fs (kPa) Rf % U (kPa) SBT 

£: 
+' 
a. 
Q) 
o 

OK 25K 
-45.0~~~~~~~~~ 

~r 
-50,0 .................... , 

-55.0 ...................... '1" .......... . 

-60.0~------~----~ 
Max. Depth: 47.55 (m) 

Depth Inc.: 0.050 (m) 

o 250 

...................... 1" ................... . 

.. ................. r .................. .. 

o 10 

&r 
.................. 1 ............ · .... .. 

\ 

I 
: 

! 
; 
1 

j 

O.OK 1.0K 0 12 

-

Stiff Fine Grained 

~r 
! 
i 

+ 
I 

I 

................ J.. .............. . 

I 

SST: So~ Behavior Type (Robertson 1990) 

• Equilibrium (or near) Pore Pressure from Dissipation 
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o 
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~ 
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-
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f-

-1280 

-

f-- 1275 

-

f-

~1270 
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~ 

f-- 1255 

Boring: SB-31-354 
Sheet 1 of 4 

SAMPLE DESCRIPTION 
(ASTM D 2488/0 2487) 

Lean CLAY - very stiff, moist to wet, dark brown mottled tan-colored 

- becomes light brown mottled tan, trace medium-grained sands, with 
thin (grass-roots) extending down to 0.6 meters 

- stiff, soft mottled rust and gray, frequent seams of silt 

SILT - wet, gray 

Lean CLAY· medium stiff, wet, gray, with frequent seams of silt 

- very soft, frequent seams to 50 mm layers of micaceous fine-grained 
sand 

- medium stiff, with fine-grained sand 

SILT - stiff, wet, gray, frequent seams of fine-grained sand, micaceous 

Depth 

ft 

-
-
-
-

5-
-
-
-
-

10-
-
-
-
-

15 -
-
-
-
-

20-
-
-
-
-

25-
-
-
-
-

30-
-
-

I 
CI SAMPLE 1 

~ f---.,.---:---,------.-----~ - SPT (N,). <a ~ 
:c ~ Soil to SPT (N,). ~ 
~ [ g!? Classification N, Blows per 0.15 m (Greater than 50 Blows) 

(!) >. 8 E I (or interval shown) m 
I- ~- USCS AASHTO 

==~ 
SPT 610 CL A-6 

----' 
1--

-
-'---

2 -==p P 610 

3 -<-_...J.....J 
SPT 508 

P 610 
ML A-7-6 

SPT 610 CL A-6 

P 510 

SPT 610 

o 
II) 
N 

o 
II) 

2 5 8 6 I:, _~ I I I 

I l I I \ I 

-j - ~ ., - ~ - '~ ~ J 1-

I ! I I I I I I 
------

I I I " 
, I I ! I i I 

-------
o 3 5 4 I I ! I 

o 2 3 

I I I i 
I I I i 

i I ! I 

i I I 
------

Iii I i I' I I 
iii 

I i I ! 
I : i i 

I j I 
, I 

o o o 4 

19 

62 

_ 10--1----1 
f-I-

~p 
-

35 - 610 P 

- 11 
- I---

-- --
40-

-
76 12-:=3 SPT 

-
-
-

45- P 508 

-
-
-
-

50- ML A-4 

-
-
-
-

6 4 6 11 

5 7 11 15 

JJLl JJJL 57 

Ii' I 
! \ II - -s -- - - -- - - - -

I ii I! 

~ I I 

\ 

I '[ i 

rrrr 
\ ! i I 

-: i- -is 
i l ' I 
~ - i - ~ 

I i I I 
. I \ \ 

I , I I 
I \ I i 

-I~-f-~-
I ; i I 
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- -~-~~-

I " , " 

, 

_L L ~ j 

, 

52 
38 

I \ , i 
, 

610 CL-ML 
1~~_----.J16505~ 
, Silty CLAY - stiff, wet, gray -3 

Ii: I 

A-6 

i i : 

I - '- -' - - .- _. - - .~ -
: , , 

\ I 
j 86 

165j , 

Test Results * 
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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: S8-31-354 
Sheet 1 of 4 

Logged by: 
Date Start: 
Date Finish: 

M. Bostrom 

4/21/00 

4/25/00 

Station: 100+033.967 0.00 LT 

Line: PEDESTRIAN BR. 
Coordinates (m): N 115,271.520 E 17,768.174 

Elevaflon (m): 1284.408 
Total Depth Dri"ed (m): 61.3 

Dri" Contractor: 

Dri"er: 
Rig Type: 

Drilling Method: 
Hammer Type: 

Rod Type: 
Boring Diameter: 

Layne Christensen 

J. Hulse 

CME-7S0 
Mud Rotary 

Automatic 

AW 
133 mm 

I LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

I 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 

iJ SPT = Standard Penetration Test, 34.9mm 10 and 

50.8mm 00 split spoon sampler 

= Modified California Sampler, 50.Smm 10 and 

OJ SH 

635mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

~'~I; BAG = Buik Sample 
L~ 

PLATE 8-300 



o 

c: 
o 
~E 
> -
~ 
w 

-

~1260 

I-

-

I-

f-- 1255 

-1250 

-

~ .,f-
on 
.., 
a. 

~r-
III 

~ 
o 
o 
N _ 
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o 
c .... 
::> 

- 1245 

Boring: SB-31-354 
Sheet 2 of 4 CI SAMPLE I .3 _ SPT (N,) .. 

SAMPLE DESCRIPTION 
(ASTM D 2488/0 2487) 

Depth ~ I---r--::~-r---S-O-il---r------~C SPT (N,) .. 

g. 8. ~E Classification N,BlowsperO.15m (Greaterthan60Blowsj 
C; ~ 3 E (or interval shown) 

Silty CLAY - stiff, wet. gray (continued) 

Silty SAND with silt - medium dense, wet, gray, with trace 
coarse-grained sand, with medium-grained sand 

- fine-grained sand 

SILT - wet, gray, occasional clay layers 0.3 m thick 

- stiff 

ft m 

-
-
-
-

70-
-
-
-
-

75 -
-
-

f---­
f---­
t--

21 -~ 

22 -

23 -

~ 

-
80--= 24 -~P 

:: 25-~~ 
85:: 26-~ 

:: 27-~ 
90- ~~ 

:: 28 -~. 
95:: 29-~ 
= 30-~ 

~L~e~a~n~C~LA~Y~--w-e~t-,~gr~a-y-,w~ith~tra-ce--s~h-e7.II-~-m-na-n~t-s---------~ 100~ ~p 
_ 31 -"-1--'" r 

-
-

105 -
-
-
-
-

~7-qOrli~ve_-g~rary~,m~0~tll~e,-d~ta~n~-~co~l~or~e~d~~r-__ ~ ____ ~--~~--__ ~f 110~ 
..... , ::>";:-:111 L:-:. 1~-,...srtJ-.vff" w_e-::cti:J' wO~lllv:::eJ'-g~r:ra~y ',=-o-:;c:-:cca=-:s.:...l_on_a_ll_v.:...e:..:.ry-.:f.:.:.ii n:.:e--,-g~r:::al.:.:.n~ed~sa::..:n.:.:...:dT;.::ay!...:.e:::.r_--,/" -

Lean CLAY - stiff, wet, olive-gray _ 

f---­
f----

-
32 -l-

f---­
l­
f--

33 -l­
f----

34 -~~ 
f----

_ f----

11 S - 35-f---­
f----

-
-
-
-

120-
-
-
-
-

125 -
-

-

130~ 

f---­
f----

36 -'--
-
f----f­
f----

37 _l---- P 
f----f­

f---­
f----

38 -\­
f---­
f---­
f----

39 -I­
f----
-
r---~ 

£. - uses AASHTO 

SPT 610 SM A-2-5 

P 610 ML A-4 

SPT 559 

P 610 CL A-6 

SPT 559 ~M-L-+-A--4--j 

CL A-6 

P 610 

SPT 

5 I 19 25 

6 9 10 18 

4 fi 16 14 

c 
I I I I 

.., 
N 

tlLL _LJJJ-
-18 

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 
1-H-~ -H-H-
J J J! 

I I I I 

J ~ -lL 
I I I I 

I 
I I I 
I i I 

I I I: !! I I 

rrr] -rrrr 
~ ~ I '1- - H -H -
, I I! I I I I J - r ~ - ~. f j " r" ~ -

i I I I Iii, I 
! I 

I I I i 
! I I 

I I I 1 

I i I 

I I I I: I II I 
! : ! I 

-12 

Irr: -~ I i 'I 
L L ~-, I ' 

, , , 
, , 

1 - ~ 

: ! ~ i 
I I i -." ; - f- j -

I . 
, I , 

-------

I : 

i 
, , 
, I 

i i 
i i 

I ! 'I 

-< - ,. -. -

I I 
I 

I ' 

Test Results .. 
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Legacy ParkwaY'--Preferred Aiternative 
1-215 to 1-15/US 89 Interchange 

k~ KLEIN FELDER 

Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-31-354 
Sheet 2 of 4 

Logged by: 

Date Start: 

Date Finish: 

M. Bostrom 

4/21/00 

4/25/00 

Station: 100+033.967 0.00 L T 

Line: PEDESTRIAN BR. 

Coordinates (m): N 115,271.520 E 17,768.174 

Elevation (m): 1284.408 

Total Depth Drilled (m): 61.3 

Drill Contractor: Layne Christensen 

J. Hulse Driller 

Rig Type: CME-750 

Drilling Method: Mud Rotary 

Automatic 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 

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 10 and 

SO.8mm 00 split spoon sampler 

= Modified California Sampler, 50.8mm 10 and 

63.Smm 00 split spoon sampler 

~ P = Piston Sampler, 76.2 mm 00 

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

§] BAG = Bulk Sample 

PLATE 8-301 
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Boring: SB-31-354 
Sheet 3 of 4 

SAMPLE DESCRIPTION 
(ASTM 0 2488fD 2487) 

\- very stiff, occasional silt layers 0.3 to 0.6 meters thick 
Silty CLAY - very stiff, wet, olive-brown 

Silty SAND - medium dense, wet, gray, with fine-grained to 
medium-grained sand 

I 

CI 
o 

...J 
Depth o 

:c 
a. 
n! ... 

ft m C) 

-
- -

--
135 - 41 --

-- -
- -
- 42--

--
140- -

- 43 -=P 
-
-
-

145 -
-

-
-

-
-
-

44 -I--
'--­
i-

45-t= 
- I--

150-= 46 _~~ 
= 47-~ 

155-= ~~ 
f-:L-e-a-n-:::C:7LA-:7Y-:-_-w-e-:t-, g-r-a-y-----------------I _ 48 - ~ 

- -
160- -

_ 49 -=,p 
- -
- -

I 

SILT - hard, wet, gray _ [.,~ 

- 53-~ 

175~ 54-~ 
')--:S::-:i:-:-,ty-C-=--LA-:-Y:-:---w-e-,--t,-g-ra-y-----------~------4 180-= 55 -~p 

- I--r-J 
_ i- ' 

- 56-t= 
185 - I--

- '---
- 57--
- -- frequent seams of micaceous silt to fine-grained sands 
_ r--

I--;=--;:o-~~~-=-=-::-:---:--::-:-=----:--::-:-:-:-;---:-;-;--c---~------I 190 - 58 - ~I-
Silty SAND - dense, wet, gray, occasional silt layers 1 ~;~~I 

1195~ 
59 15; 

CII 
a. 
>. 
I-

P 

508 

457 

SAMPLE 
eSPT(N,) .. 

Soil C SPT (N,) .. 
Classification N, Blows per 0.15 m (Greater than 50 Blows) 

(or interval shown) 
USCS AASHTO 

CL-ML A-6 

o 
7 19 25 17 , I I 

U'l 
N 

; lit 

i : I I i I I I 
,~r-~~f-. ~r-~~f-~~ 

I i I I i I I I 

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

-------

I r I I I ! I I 

j 
, I I 

. ~~ ri _~~_LL , I I i 

S PT 559 I--S=-=M:-:-+-CA:-_-=-2_-=5-l 7 21 20 31 t ~ ~ ~+2 
, : I I 

- ~ -; - r ~ -

! i I I I . I I 
I I I I 
I ii, -------

i I I I I 

I ' 
CL A-6 

I i 
-------

I 
! I i 
i I I 

P 610 

i 1 I - ~ - r - r 
, , . I 

, I I 
. - ~ ~ -I - r-

SPT 483 SM A-2-5 40 86 31 17 
Iii I 
I I , I I 

I---:
M
c-:-

L
:--t--:-

A
--4--4 

I iii 
ii' I 

I I Ii! ! 

~-~ri ~rrn~ 

P 559 CL-ML A-6 _ .. ' .. ~ ~ ~ 
i 

-~~-~ 1-
i 

, 
, i I • : I 

- ~ ~ - -j 

i i 
I I -------

! : 

144 

21 

SPT 508 SM A-2-S 32 60 46 21 ~ - ~ - - -! - ~ . ~ el:s 

- .. ~ , - ~ ~ - ~ ~ I 
'i ~ ~ !,: I I 

! 

Test Results *. ~ 
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Legacy Parkway - P-referred Alternative 

1-215 to 1-15/US 89 Interchange 

k~ KLEIN FELDER 

Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-31-354 
Sheet 3 of 4 

Logged by: 
Date Start: 

Date Finish: 

M. Bostrom 

4/21/00 

4/25/00 

Station: 100+033.967 0.00 LT 

Line: PEDESTRIAN BR. 
Coordinates (m): N 115,271.520 E 17,768.174 

Elevation (m): 1284.408 
Total Depth Drilled (m): 61.3 

Drill Contractor: 
Driller: 

Rig Type: 

Drilling Method: 

Hammer Type: 
Rod Type: 

Boring Diameter: 

Layne Christensen 

J. Hulse 

CME-750 

Mud Rotary 
Automatic 

AW 
133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

7- = 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 = 

I MC 

CJP 

Standard Penetration Test, 349mm 10 and 

50.8mm OD split spoon sampler 

= Modified California Sampler, 50.8mm ID and 

63.Smm OD split spoon sampler 

= Piston Sampler, 76.2 mm 00 

i] SH = Shelby Tube, 76.2mm 00, pushed 

:~ BAG = Bulk Sample 
L~ 

PLATE 8-302 



Boring: SB-31-354 
Cl 

Sheet 4 of 4 c: 
0 
..J 

0 

niE' 
SAMPLE DESCRIPTION Depth .~ 

(ASTM 0 2488/0 2487) 
~ 

>- Co 
CII ~ 
w ft m C) 

f-
Silty SAND - dense, wet, gray, occasional silt layers (continued) - ~ -

~ 200- 61 -
-

f- -
- 62 -
-

- 205 -
-
- 63 -

--
-

210- 64 -
-

1--1220 -
- 65 -
-

f- 215-
-

66 --
~ -

-

220- 67 -
-- -
- 68 -
-

I- 225 -
- 69 -
-

I- 1215 -

-
230- 70-

f- -
-
- 71 -
-I-

235 -
- 72-
-

I- -
-

240-
73 -

- -
-
- 74 -

-1210 -
245 -

- 75 -
-

I- -
0 

- 76 -

~ f-
250-

-
;0 --, 77-a.. -
(!) 

« f- -
N 
III 255 -
~ 
0 - 78 -
0 
N - -
I- - ~ 0 
C 
I- - 79 
=> 

I- 1205 
260-

I -
-

1:-
CD CII-
Co >E 
>- 8E ~ ClI-

o: 

I-

~ 
SPT 610 

SAMPLE 
• SPT (N,) .. 

Soil 0 SPT (N,) .. 
Classification N, Blows per 0.15 m (Greater than 50 Blows) 

(or interval shown) 
uses AASHTO 

5 10 23 50 

o 
I I I I I I 1 I 

II I I I I I I 
-~---- -------

II I I 1111 
------ -------

II II I I i I 
rrrr -rrrr 
'~-H-I -H-H­
~ -~I- ~ -~ ~ -~ L 
II I I 

, I I I 

ill I 
~ - f- -1 - r-

JJJL 
I i I I 

-H -r I-
i Iii 

- 1- ~ - ~ 1 

JJJJ ! I I L 
I I ~ i 
I ! : i I I ! ! 

I I I i I I I i I I: 

:-irr -: 1-1-:-
. J H ~ -H -!'-

I I I i I : I 

_,' - "_ _I' _ ','_ I' , __ J _ 1_ J _ 

I : 

I i I I ' ! 

i i 

i I 
-~ 1 ! ~-

, , , 

Test Results * 
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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: 58-31-354 
Sheet 4 of 4 

Logged by: 
Date Start: 
Date Finish: 

M. Bostrom 
4121/00 
4/25/00 

Station: 100+033.967 0.00 L T 
Line: PEDESTRIAN BR. 
Coordinates (m): N 115,271.520 E 17,768.174 
Elevation (m): 1284.408 
Total Depth Drilled (m): 61.3 
Drill Contractor: Layne Christensen 
Driller: J. Hulse 
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 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 Me = Modified California Sampler, 50.8mm 10 and 
63.5mm 00 split spoon sampler 

~ P = Piston Sampler. 76.2 mm 00 

OJ SH = Shelby Tube, 76.2mm 00, pushed 

§J BAG = Bulk Sample 

PLATE 8-303 
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Boring: S8-31-355 
Sheet 1 of 4 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

Lean CLAY with sand - soft, moist, gray, occasional sand seams 

- stiff 

r-1280 ~~~~ __ ~~~ ____ ~~ __ ~ __ ~ __ ~~~~ ______ ~ 
Fat CLAY - wet, dark gray, with silt and very fine-grained sands lenses 

I-

I-

I- 1275 

I-

r-1270 

o 

~r-.., 
'" ..... 
a.. 
<:Jf­
;:: 
III 

~ 
o 
o 
NI­
l-
o 
'" I-
:0 

t- 1265 

- very soft 

Lean CLAY - very soft, wet, gray, occasional sand seams 

- stiff, with sand 

SILT - stiff, wet, gray, With sand lenses 

Depth 

ft m 

-
-
-
-

5-
-
-
-
-

10--
-
-
-
-

15-

SAMPLE Cl 
o ...J _ SPT (N,) .. 

o ~----r---r----------'--------.----~ :::: ~ Soil 0 SPT (N,) .. 
~ ~ ~ E Classification N, Blows per 0.15 m (Greater than 50 Blows) 

(!) >- 8 E (or interval shown) 
I- CII-

a:: 
USCS AASHTO 

SPT 686 CL A-6 

P 559 

SPT 635 

P 610 CH A-7-6 

o 
Il'l 
N 

o 0 2 3 -3 'I I : I I 

: !: I J . I ' L . !, -~.;- -~~-I-

t : I I 
" I I I ! I 

! I I I 
6 3 4 6 - - -

I i I I 

37 

-
-

I : I j L I I I· r II -II -! - - ,- 36 

-
-

20-
-
-
-
-

25-
-
-

-
-

30-
-
-
_ 10-1----l 

-
35 -

-

-
-

-
-

45-
-
-
-
-

I-­
f---l­
f---P 

11-1-~ 
f--­
I-­
f---

12 -<- _...'.----' 

~, 
f---

13 -1--
I--
f---

14 -:=P 
I-­
f--­
f---

50---,. 
15 -1--1-

~~ 
~ 16 -~;; I 

55~ 17 _I~.I .' 
- 18 - ////~ 

- /' I 

SPT 610 

P 610 

SPT 610 CL A-6 

P 559 

SPT 610 

P 356 

SPT 686 f-,.-,.,..---f------
:.lL A-4 

559 

o 0 0 

o 1 

7 7 8 

o .) -l J J .L J J L 
I: i . I' I i I I 
',I I I 

! I I I I iii 
31 

j I, I I 
I ! ~ I 

, 
i i 

, ! j : - --i I --:-, . , 

! i I: I; i I 
-' - ~ i - - - !- ~ - r -; 62 

! I ! i i 

10 ;-13, 
I I I 

I I I' I j 

; I i I 
--- -- --- ---

Iii i! I I 
~ - I- --j __ 

" I I I , , I I 
-'-ll-r-1-

, : : I 

I 'i I I I I 

48 

3 4 7 10 
- ,- ~, -,~ . - I . : - ih- I - I 

-9' , 

Iii 
1 - ~ 

.. 
...., - r 

. i 
I I 

I i I I 

-L ~ ~ L 
, , 

" i I 

I ! I I 

1 I, ! 

~_ ..J _ 

I I ! 
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72 

60-= 19 +:~.~.fF11 P 

- » I 
I 65 -, ,'.' , 

14,131 

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: 58-31-355 
Sheet 1 of 4 

Logged by: 

Date Start: 
Date Finish: 

C.Hansen 

4117/00 

4119/00 

Station: 100+075.967 0.00 LT 

Line: PEDESTRIAN BR. 

Coordinates (m): N 115,262.830 E 17,809.265 

Elevation (m): 1284.326 
Total Depth Drilled (m): 63.1 

Drill Contractor. Layne Christensen 
Driller: J. Hulse 

Rig Type: CME-7S0 

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 

'1 = 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 Califomia Sampler, 5D.8mm 10 and 

63.5mm 00 split spoon sampler 

El P = Piston Sampler, 76.2 mm 00 

rn SH = Shelby Tube, 76.2mm 00, pushed 
L~ 

~g BAG = Bulk Sample 

PLATE 8-304 



BOring: SB-31-355 
Sheet 2 of 4 

SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

Depth 

ft m 

SAMPLE 
• SPT (N,) .. 

Soil 0 SPT (N,) .. 
Classification N, Blows per 0.15 m (Greater than 50 Blows) 

(or interval shown) 
USCS AASHTO 

Test Results • 

nI~~Mlai 
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Legacy Parkway - Preferred Aii:ernative 

1-215 to 1-15/US 89 Interchange 

III KLEIN FELDER 
Project No. 35-8163-05 o ~ ~ go 

1----+~~~~~~~~~~~~~~----------~---=r_--TT7T~--j__r--_T----T_--------~~~-r~--~---+--~~~-r--+-~------_r--------------------------------~ t- ff 'h dl (. -_ vi/'/ 1III III! SILT - sti ,wet, gray, wit san enses continued) V / 

I- Poorly Graded SAND - dense, wet, gray 

1-1260 ~L-e-a-n~C~LA~Y~--S~Ii~'ff~,-w-e~t,-g-ra-y---------------'--------------l 

I-

r- 1255 

I-

I-

I-

1-1250 

I-

c- 1245 

Silty SAND - medium dense, wet, gray, with interbedded layers of clay 
and silt 50 to 75 mm thick 

Lean CLAY - medium stiff, wet, gray 

- very stiff 

= 21 -~r- J-~J-l JtlJ· 
70- I '«l SPT 610 SP A-3 11 L.O 24 18 .~1 

- ~ 1IIIIlIi 
- 22-
-
-

75- 23 --
-
-
-

80-
24 -~I­

f--p 
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--
--

115- 35--
-

- --
- --
- 36 --
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FIELD TEST BORING LOG 
Boring: 58-31-355 
Sheet 2 of 4 

Logged by: 
Date Start: 
Date Finish: 

Station: 

Line: 

Coordinates (m): 

C.Hansen 

4/17/00 

4/19/00 

100+075.967 0.00 L T 
PEDESTRIAN BR-
N 115,262.830 E 17,809.265 

Elevation (m): 1284.326 

Total Depth Drilled (m): 63.1 

Drill Contractor: 
Driller: 

Rig Type: 

Drilling Method: 
Hammer Type: 

Rod Type: 

Boring Diameter: 

Layne Christensen 
J. Hulse 

CME-7S0 

Mud Rotary 
Automatic 

AW 
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 = 

I MC 

[jP 

Standard Penetration Test, 34.9mm 10 and 

SO.8mm 00 split spoon sampler 

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

= Piston Sampler. 76.2 mm OD 

[I] SH = Shelby Tube, 76.2mm ~O, pushed 

~ BAG = Bulk Sample 

PLATE 8-305 
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. Test Results * 

SAMPLE DESCRIPTION 
(ASTM D 24881D 2487) 

Lean CLAY - very stiff. wet, gray (continued) 

- medium stiff 

- medium stiff, with sand seams 

- stiff 

- with sand and silt layers 

OJ SAMPLE 

Depth 
.3 e SPT (N.).. I ~ i!' 
~ r---r-:~~'I' ---:S:-O-:":il--,.-----·--.........J 0 SPT (N,).. f1. ~ .~ ME ~ 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

It..~ KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-31-355 
Sheet 3 of 4 

Logged by: 

Date Start: 
Date Finish: 

C. Hansen 
4117/00 

4/19/00 

Station: 100+075.967 0.00 LT 

Line: PEDESTRIAN BR. 
Coordinates (m): N 115,262.830 E 17,809.265 

Elevation (m): 1284.326 
Total Depth Drilled (m): 63.1 

Drill Contractor: 
Driller: 

Rig Type: 
Drilling Method: 

Hammer Type: 
Rod Type: 

Boring Diameter: 

Layne Christensen 

J. Hulse 

CME-750 
Mud Rotary 

Automatic 

AW 

133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVO '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 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 

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

m SH 
LlJ 

= Modified California Sampler, 50.Bmm 10 and 
63.Smm 00 split spoon sampler 

= Piston Sarnpler, 76,2 rnrn 00 

= Shelby Tube, 76.2mm 00. pushed 

:~I BAG ::: I
~ 
G 

Bulk Sarnple 

PLATE 8-306 
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SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

Sandy SILT - hard, wet, gray, frequent slit and sand layers (continued) 

- hard, coarse-grained sand layers 

- stiff 

Depth 

ft m 

-
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-
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-
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(or interval shown) 
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Legacy Paikway - Piefem:d Alternative 
1-215 to 1-15/US 89 Interchange 

k~ KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-31-355 
Sheet 4 of 4 

Logged by: 
Date Start: 

Date Finish: 

C.Hansen 

4/17/00 

4/19/00 

Station: 100+075.967 0.00 L T 
Line: PEDESTRIAN BR. 

Coordinates (m): N 115,262.830 E 17,809.265 
Elevation (m): 1284.326 

Total Depth Drilled (m): 63.1 

Drill Contractor: Layne Christensen 
Driller: J. Hulse 

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 

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 = Standard Penetration Test, 34.9mm 10 and 

50.8mm 00 split spoon sampler 

I MC = Modified California Sampler, 50.8mm 10 and 

53.5mm 00 split spoon sampler 

DP = Piston Sampler, 75.2 mm 00 

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

tl BAG = Bulk Sample 

PLATE 8-307 



c::: 
o 
(;"E 
>-
.!!! 
w 

-

-

-

I-

1--1260 

-

-

- 1255 

-

-

I-

1-1250 

~ -
c.:l 
4. 
N 
OJ 

!!: o -
o 
N 

I-
o 
:= -
::: 

Boring: SB-31-356 
Sheet 2 of 3 

SAMPLE DESCRIPTION 
(ASTM D 24881D 2487) 

Silty SAND - dense, wet, gray 

- medium dense 

Lean CLAY - stiff, wet, dark gray, contains frequent silty sand and silt 
seams and layers 

SILT - wet, gray, contal"s frequent seams of silty sands 

- stiff 

- very stiff, becomes interbedded with frequent seams and layers of 
clay and silty sand 

- very stiff, brown 

SAMPLE CI 
o 

..J • SPT (N,) .. 
Depfu .~ ~----~--r----------.----------~ .c::: 1:' Soil 0 SPT (N,) .. 

~ ~ g!"E Classification N, Blows per 0.15 m (Greater than 50 Blo~l 
ft m ~ ,.. 8 E (or interval shown) 
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Test Results * Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

k~ KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-31-356 
Sheet 2 of 3 

Logged by: 

Date Start: 

M. Bostrom 

3130/00 

Dale =inish: 4/4100 

Station: 100+118.329 8.80 RT 

Line: PEDESTRIAN BR. 

Coordinates (m): N 115,245.451 E 17,848.889 

Elevation (m): 1284.995 
Total Depth Drilled (m): 44.8 

Drill Contractor: 

Driller: 

Rig Type: 
Drilling Method: 

Hammer Type: 

Rod Type: 
Boring Diameter: 

RC Exploration 

M. Labenski 
Diedrich 0-120 ATV 

Hollow-Stem Auger 

Automatic 

AW 
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 = 

I MC 

EjP 

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 

IT] SH = Shelby Tube, 76.2mm 00, pushed 

~ BAG = Bulk Sample 

PLATE 8-309 
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Sheet 1 of 3 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

FILL: Lean CLAY with concrete debris - moist, brown 

- very stiff 

Lean CLAY - wet, light brown to brown 

- stiff, interbedded with frequent silt and sand seams and layers 

- soft 

- medium stiff 

Silty SAND - wet, dark olive-gray 

SILT - very stiff, wet, gray, contains frequent seams and layers of lean 
clay and silty sand 

Fat CLAY - hard, wet, olive-gray 

Depth 

ft m 

-
-
- 1 -
-

5-
-
-
-
-

10-
-
-
-
-

15 -
-
-
-
-

20-
-
-
-
-

25 -
- 8 
-
-
-

SAMPLE OJ 
o 

...J • SPT{N,) .. 

~ r-----~~~~--~------r_----------~ ~ L.. Soil 0 SPT (N,) .. 
~ ~ ~E Classification N, Blows per 0.15 m (Greater than 50 Blows) 
(!) ::.. u E (or interval shown) 

I- CD-
C!: 

SPT 51 
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SH 610 

I--

f----t SPT 610 

f----~ 
I--
-
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o 
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1 1 1 I I 1 1 1 
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-
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-
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-
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Legacy Paikway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

k~ KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: 58-31-356 
Sheet 1 of 3 

Logged by: 
Date Start: 

M. Bostrom 

3/30/00 
Date Finish: 4/4/00 

Station: 100+118.329 8.80 RT 

Line: PEDESTRIAN BR. 
Coordinates (m): N 115,245.451 E 17,848.889 

Elevation (m): 1284.995 
Total Depth Drilled (m): 44.8 
Drill Contractor. RC Exploration 

Driller. M. Labenski 
Rig Type: Diedrich 0-120 ATV 

Drilling Method: Hollow-Stem Auger 

Hammer Type: 
Rod Type: 
Boring Diameter: 

Automatic 
AW 

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 

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 = 

I MC 

EjP 

Standard Penetration Test, 34.9mm 10 and 

SO.8mm 00 split spoon sampler 

= Modified California Sampler, 50.8mm 10 and 

63.Smm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

[] 5H = Shelby Tube, 76.2mm 00. pushed 

I' §J BAG = Bulk Sampie 

PLATE 8-308 



Boring: SB-31-356 

c: Sheet 3 of 3 
0 SAMPLE DESCRIPTION ::. -
CIS E 
> - (ASTM 0 2488/0 2487) 
~ 
w 

SILT - very stiff, brown, contains frequent seams of silty sands 
(continued) 
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-
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-
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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: 58-31-356 
Sheet 3 of 3 

Logged by: 
Date Start: 
Date Finish: 

M. Bostrom 
3/30/00 

4/4100 

Station: 100+118.329 8.80 RT 
Line: PEDESTRIAN BR. 
Coordinates (m): N 115,245.451 E 17,848.889 
Elevation (m): 1284.995 
Total Depth Drilled (m): 44.8 
Drill Contractor: 
Driller: 
Rig Type: 
Drilling Method: 
Hammer Type: 
Rod Type: 

RC Exploration 
M. Labenski 
Diedrich 0-120 ATV 
Hollow-Stem Auger 
Automatic 
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 = Standard Penetration Test, 34.9mm 10 and 
50.Bmm 00 split spoon sampler 

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

[JP = Piston Sampler, 76.2 mm 00 

ITJ SH = Shelby Tube, 76.2mm 00, pushed 

rr:] BAG = Bulk Sample 
L:J 
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Legacy Parkway 
Site: SC-3 1 -356 
Station: 100+1 15.395 9.43 RT 
Elevation: 1284.932 

Cone: 20 TON A 0/0 
Date: 05:02:00 08:54 

Ot (kPa) 

OK 25K 
O.O~~-r~~~~-r~ 

I 
I 

-10.0 ......................... "1" .......................... . 

-15.0~~----~----~~ 
Max. Depth: 47.4 0 (rn) 

Depth Inc.: 0.050 (rn) 

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

o 
Fs (kPa) 
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I 
i 

250 

............. --.... -1".---.. ----------- ... 

1 
! 
! 

o 
Rf % 

10 

\ 
i 

1 , 
l 

_._-- ··--·-------r············-------

! 
I 
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I 
! 
! 
j 
i 
~ 

.-. ····-----···-i------·--··--------
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1 , 
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I 
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U (kPa) 

O.OK 
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i , 
i , 
i 
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! 

I 

1.OK 0 

--]-

I 
i 
! 
i 
: 

! 
! 

I ......... ········r·······-········ 

: 
: 

I 
! 
! 

SST 

12 

Sit 
Sandy Sit 
Sit 

Clayey Sit 

Sit 
Clayey Sit 

Slty Clay 

~yey Sit 

Clayey Sit 
~YSlt 
Sandy Sit 

Clayey Sit 

Sensitive Fnes 
Clayey Sit 

Sit 

Clayey Sit 

Sit 

Clayey Sit 

Sit 

Clayey Sit 

Sit 

~~~e;I"Sit 
Sit 

Sand 

Sandy Sit 

Sit 

SST: Soa Behavior Type (Robertson 1 990) 

• Equaibriurn (or near) Pore Pressure from Dissipation 
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OK 25K 
-15.0~~~~~~~~ 

-20,0 

-25.0 ....... '1" 

-30.0~~----~----~ 
Max. Depth: 47.40 (m) 

Depth Inc.: 0.050 (m) 

Fs (kPa) 

Site: SC-3 1 -356 
Station: 1 00 + 1 1 5.395 9.4 3 RT 
Elevation: 1284.932 

Rf % 

Cone: 20 TON A 070 
Date: 05:02:00 08:54 

SBT 

o 250 o 10 

U (kPa) 

O.OK 1.0K 0 12 

-
·· .. ·················f-····················· 

~ 
./1 

! 
Po 

Sit 

g~~e~la~t 
Cloy 

Sity Clay 
Clayey sat 
Sandy Sit 
Sat 
Sandy sat 

sat 

Clayey Silt 

Sit 
Clayev Sat 
Cloy -
Ooyey Silt 
Sdndy Silt 

Silty Sand/Sand 

---r-------------- Sand 

Grov~y Sand 

! 
Sand 

SUt 
Clayey Sit 

~it_ 

sat 

Claye.y Silt 

S~ty Sand/Sand 

Sand 
Sity :,and/SancJ 
Sandy Sit 
Sity SOf"'d/Sand 

Sand 
Sandy Silt 
Sat 
~dYSit 

Sandy sat 

Sand 

Gn:]veUv Sand 
Sand' 
Gravelly Sand 
Snty Sond;Sand 
Sand 

Grovelty Sand 

Sand 

SBT: Soil Behavior Type (Robertson 1 9 90) 

• Equilibrium (or near) Pore Pressure from Dissipation 
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_<CI.'I Legacy Parl<:way 

at (kPa) Fs (kPa) 

Site: S ;-3 1 -356 
Station: 100+1 15.395 9.43 RT 
Elevation: 1284.932 

Rf % U (kPa) 

Cone: 20 TON A OJ"') 
Date: 05:02:00 08:54 

SST 

OK 25K o 250 o 10 O.OK loOK 0 12 
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-35.0f 
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===~-.--... -.. -.. -----

-45. 0 L--====~_---:--:-1 
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Sandy Sit 

Sit 

Clayey Sit 

Sit 

Sandy Sit 

Sit 
Sandy Sit 

Sit 

Clayey ~it 

Sit 

Sandy Sit 

Sit 

Clayey Sit 

Sit 
Sandy Sit 
Sit 
Sandy Sit 

Sit 
Clayey Sit 
Sit 

CIoyey Sit 

Sandy Sit 
Sity Sand/Sond 

Sit 

Sandy Sit 
Clayey Sit 

Sit 

Clayey Sit 

Sit 

CIoysy Sit 
Stiff • .,. Q-oined 

Clayey Sit 

Sit 

SST: Soil Behovior Type (Robertson 1 990) 

• Equilibrium (or neor) Pore Pressure from Dissipation 

PLATE 8-313 



I,CONEIE~II.I.I[LBg··-;~-y--P-~;k~~y --·-~~~{~~~~f}o£¥~~~~-~·~ 9.43 RT 
E1evat Ion: 1 2 8 4 . 9 3 2 

-------.-------.----~-.-"--.-. --"-------- --.. -- -'--... _--_.-._--_._------_._------

Cone: 20 TON A 070 
Date: 05:02:00 08:54 

.c 
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CJ 

Qt (kPa) Fs (kPa) Rf % U (kPa) SBT 
OK 25K 
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I 
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: 
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I 
-60.0L-----__ ~1 ______ ~ 

Max. Depth: 47.40 (m) 

Depth Inc.: 0.050 (m) 

o 250 
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................................... , ........ . 
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! 
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-I-

I 

I 
I 

o 10 

Reffsal 

, 

I 
. .................. ~ .................. . 

i 

I 
; 
! 
! 

~ 

·················l·················· 
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i 
! 
l 
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! 

O.OK l.OK 0 

Ref~al 

. .. ·················r··············_--

.. ~ ........... . 

12 

Stiff Fine Q·oined 
Sny Cloy 

Clayey S~t 

Sandy S~t 

SST: Soil Behavior Type (Robertson 1 990) 

• Equilibrium (or near) Pore Pressure from Dissipation 
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Boring: RB-371 
Sheet 1 of 2 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

Lean CLAY - stiff, wet, dark brown 

light reddish-brown 

SIC T - medium stiff. gray 
Silty SAND - dense, wet, gray, fine-grained 

Fat CLAY - medium stiff, wet, olive, frequent fine-grained sand and silt 
lenses 

- verystiff ... ~,.,....., ___ -,.-____ ----, 
Silty SAND· medium dense, wet, gray, with trace ;;iavel 

Lean CLAY - very stiff, wet, reddish-brown 

Sandy Lean CLAY - stiff, wet, reddish-brown 

Silty SAND· dense, wet, gray 

Lean CLAY - very stiff, wet, olive-gray 

-'~S~a-n~d-y7L-ea-n-C~LA~Y~---:st~iff',-w-et~,-g-ra-y~is~h_7b-ro-w-n-----------l 

Lean CLAY - very stiff, olive-gray, caliche rich 

Depth 

ft m 

-

.,g _ SPT (N,) .. CI SAMPLE ~ 
:2 1-----,-:-~--r----:5:-0-::-il---r---- 0 SPT (N,). 

~ 8. ~E Classification N, Blows pllr 0.15 m (Greater than 50 Blows) 
(!) ~ 0 E (or interval shown) 

-p 
-

..- ~ - uses AASHTO 
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P 61 0 f--~-+---:---=--j 
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SPT 50S CL A-6 
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2 
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19 20 
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3 5 6 

7 15 23 

~41 I I ------

1-1 I I 

I I I I i I: 

!_! I I i I I I __ 8 ___ ----- __ 

I I I I ,I' I I : _ I, I 
16 

: , I I 
3 4 10 17 ! I ~1~ I' ill' : , 

I " 

rifi -lfl1-
3 7 !l 13 ~-~1~ -H-H-

J ' I I I I L I 
4 6 11 16 _~~2.~ _~~_ ~_ 

7 S 9 11 I I , I , iii 

62 

86 

40~ ;.. """p P 610 
~ 

I Iii 
i I ! I I 

I 'I : 

i I I 38 

= 13 -=~ 
S?T 610' 

MC 
SM A-2-4 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

III KLEINFELDER 
Project No. 35-8163-05 

! 
I FIELD TEST BORING LOG I Boring: RB-371 

Sheet 1 of 2 

Logged by: A. Waldman 
2128100 
2129100 

Date Start: 
Date Finish: 
Station: 70+338.171 0.29 RT 
Line: 500 South 
COordinates(m): N 112,710.357 E 16,229.692 
Elevation (m): 1286.826 
Total Depth Drilled (m): 31.1 
Drill Contractor. Layne Christensen 
Driller. C. Davis 
Rig Type: Mobile 8-53 
Drilling Method: Mud Rotary 
Hammer Type: Safety 
Rod Type: . AW 
Boring Diameter. 133 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

19S5 (NAVD '8S) 

Coordinates are NAD 'S3 

'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 Asscc:ation of State Highway and 

Transportation Officials 

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

SAMPLE TYPE 

[I] SH 

= Standard Penetration Test, 34.9mm 10 and 
50.Smm 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 

B1 BAG = Bulk Sample 
-' 

~ 19 -~~ SPT 1

457 

4 8 10 15 f j ~ ~"r r 111 I 
Lr-____ ~ ________________________________________________ ~~6~5_~~ ____ ~=== __ .P~ __ ~ __ ~ ____ ~ ____ ~ ____________ ~I·~,~I~, ~I~ __ ~'~I~I~ __ ~ __ ~ __ ~ ____ I~ __ ~ __ ~ _______ ~. _________________________________________ ----~ 
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Boring: RB-371 
Sheet 2 of2 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2481) 

Lean CLAY - vert stiff, olive-gray, caliche rich (continued) 

Sandy CLAY - medium stiff to stiff, wet, grayish-brown 

- olive gray 

Clayey SAND - medium dense, wet, olive, fine-grained 

Lean CLAY - stiff, wet, olive 

o SAMPLE .3 _ SPT (N,) .. 
Depth :E f---r;::-~--;---:S:-O:-:il---r-------l 0 SPT (N,) .. 

Q. ! 011- Classification N, Blows per 0.15 m (Greater than SO Blows) 
~ .... >E 
C) ~ 8 E (or interval shown) 

~ - uses AASHTO 
ft m 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

HI KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-371 
Sheet 2 of 2 

Logged by: 
Date Start: 
Date Finish: 
Station: 

A. Waldman 
2128/00 
2129/00 
70+338.111 0.29 RT 

Line: 500 South 
Coordinates (m): N 112,710.357 E 16,229.692 
Elevation (m): 1286.826 
Total Depth Drilled (m): 31.1 
Drill Contractor. 
Driller: 
Rig Type: 
Drilling Method: 
Hammer Type: 
Rod Type: 
Boring Diameter. 

Layne Christensen 
C. Davis 
Mobile B-53 
Mud Rotary 
Safety 
AW 
133 mm 

LEGEND/NOTES 
Elevations based upon North American 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 

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

= Modified Califomia Sampler, SO.8mm 10 and 
63.Smm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

I§ BAG = Bulk Sample 

PLATE D-30 
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Boring: RB-395 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

Lean CLAY - very stiff, moist, brown, grass roots 

- medium stiff, frequent silt seams, reddish-brown 

- with fine sand lenses 

SIL T- soft, wet, gray 

Lean CLAY - very soft, wet, brown, with frequent seams of silt 

Sandy SILT - medium stiff to stiff, wet, gray to black 

Lean CLAY - very soft, wet, gray 

Depth 

ft 

-
-
-
-

5-
-
-
-
-

10-
-
-
-
-

15 -
-
-
-
-

20-

SAMPLE Cl 
o ....J _ SPT (N,) .. 

.~ ~----~~,---------~------------~ ~ ~ I Soil C SPT (N,) .. 
Co CII ~-E Classification N. Blows IJer 0.15 m (Greater than 50 Blows) 
r!! Co 0 . 

(!) >. <) E (or interval shown) m 

t=1 
f---

1 
I---~ 

I- ClI_ 
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o 
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2 2 

I , ! I ! 

2 -2=[ SH I I r 

- - - - - - - 34 

~. SPT 610 f--:
M
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L
--+-

A
--4.,--i 

3 --j..~-l....J b7=1 MC 559 ~~ ~~ 
'/ SPT 610 
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5-Cr SH c. SPT 610 
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MC 406 
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o 2 

6 2 

3 

4 

3 

i ! 

I : I I 
~ I I i 
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16 
24 

~~~ __ ~ __ ~ ________________________________ 4 
SILT - medium stiff, wet, gray 

- 6 -;=1 
7-~. 

ML A-4 

2 
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- becomes stiff 

Silty CLAY - medium stiff, wet, gray 
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9-~~ 
-
-
_ 10-
-

35-
- 11-
-
-
- 12-

40-
-
-

13 --
-

45 -
- 14 -
-
-
- 15 -

50-
-
- 16 --
-

55 -
_ 17-

-

60~ 
-J 

I 65-=J 

18 -

19 -

SPT 610 

CL-ML A-6 

o 3 12 __ '_ j 2. ___ - - - . __ -

I ! 

! I I 

3 5 5 4 -12 
- -" - ,..... : - i - - - - - - -< -

I ~ : 
~----:-

I! iii 
--'-~-~- -f-~-~~-

I I ~ 
, I ' I , , ' I 

i I ! 

--f---,-

48 

Test Results * 

12.8 41 40 19 
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16.7 22 40 17 
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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-395 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

M. Bostrom 
5/10/00 
5/10/00 
6003+950.000 0.00 RT 

Line: 0 Mainline 
Coordinates (m): N 108,545.276 E 15.635.838 

Elevation (m): 1286.262 

Total Depth Drilled (m): 9.1 
Drill Contractor: Layne Christensen 
Driller: J. Hulse 
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 

52 = 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 OD split spoon sampler 

tl P = Piston Sampler, 76.2 mm 00 

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

@l BAG = Bulk Sample 

PLATE D-75 
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Boring: RB-396 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

Lean CLAY - soft, wet, brown 

- frequent silt seams 
Silty CLAY - soft, wet, olive, mottled rust-colored 

CLAY - soft, wet, light reddish-brown 

- occasional silt seams 

- light gray, very soft 

SILT - medium stiff, wet, gray 

- lean clay layer 
- very stiff 

Depth 

-
-
-
-

5-
-
-
-
-

10-
-
-
-
-

15 -
-
-
-
-

20-
-
-
-
-

25-
-
-
-
-

30-
-
-
- 10-

-
35 -

- 11 -
-
-
-

40-
12 -

-
-

13 --
-

45-
- 14-
-
-
- 15 -

50-
-
- 16 --
-

55 -
-
-

-

60~ 
~ 

6 ~ I :J-, 

Cl 

...1
0 eSPT(N,) .. 

SAMPLE 

~ r-----~~,-----------r------------Co c:- Soil C SPT (N,) .. 
III ~ g!'E Classification N, Blows per 0.15 m (Greater than 50 Blows) 
~ ~ 8 E (or interval shown) 

:. - uses AASHTO 

CL A-6 

3 

o 
III 
N 

MC 457 CL A-6 3 2 1 3 e4 - - - - - - - - - - -

SPT 457 2 1 
I j ! i 

-------
SH 457 

, 

SPT 457 o o o 
-~~--~-

! 

MC 610 o o 3 

SPT 610 2 1 
, I I 

-~-,-...j-,- -r-t-~--;-
610 ML 

2 2 2 2 

I ' 
( i I 

_--6_ ~ _ '_ i -------

, 'I 
: :! 

MC 610 5 5 17 20 
- 2 

SPT 610 4 5 16 20 

-----r-
I! I 

I \ ! 
-I _ ~ ~ -

, 
-------

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

I - ----r------
! 

-J---.-- -

I 

13.9 42 
38 

29 

Test Results * 

39 19 92 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

k"l KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-396 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 

Station: 

M. Bostrom 
5/11/00 
5/11/00 

6004+534.815 93.86 RT 

Line: D Mainline 
Coordinates (m): N 109,134.378 E 15,697.296 
Elevation (m): 1286.986 

Total Depth Drilled (m): 8.8 
Drill Contractor: Layne Christensen 

Driller: J. Hulse 
Rig Type: CME-750 
Drilling Method: Mud Rotary 

Hammer Type: Automatic 
Rod Type: AW 
Boring Diameter: 135255 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '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 
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 

[:)1 P = Piston Sampler, 76.2 mm 00 
L-J 

m SH = Shelby Tube. 76.2mm 00. pushed 
~ 

§ BAG = Bulk Sample 

PLATE D-76 
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Boring: RB-397 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

Sandy SILT - very stiff, mOist, gray 

- medium stiff, wet, olive-gray 
Lean CLAY - medium stiff, wet, gray 
SILT - medium stiff, light yellow-brown, wet \7 

f-- 1:m5 
~--~~~------------------------------------~ 

Lean CLAY - soft, wet, gray 

-

-

-

-

-1280 
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'- 1275 
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in -1270 ..., 
0. 
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N 
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:> 

- I 

SiltY SAND - loose, wet, gray to light yellow, very fine-grained 
Lean CLAY - soft, wet. gray 

- becomes grayish-blue 

- stiff 

Sandy SILT - stiff, wet, gray 

Silty SAND - loose to medium dense, wet, gray, with very fine to 
fine-grained sand 

SAMPLE Cl 

.3 eSPT(N,) .. 
Depth u 

:2 r---~~~--~--~--------~ ~ Soil 0 SPT (N,) .. 

ft 

-
-
-
-

5-
-
-
-
-

10-
-
-
-
-I 

15 --I 
-J 

-
-
-

20-
-
-
-
-

25 -
-
-
-
-

30-
-
-
-
-

35-
-
-
-
-

40-
-
-
-
-

45-
-
-
-
-

50-
-
-
-
-

55-
-
-
-
-

60-
-
-
-
-

65 -

0-
ra 
~ 

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

8 E (or interval shown) m 
q,-
a: 
559 V / /1 MC 

~~/ 
V / ~ SPT 432 

610 2 _~T SH 

~., SPT 279 

uses AASHTO 

ML A-4 

I--:
C

::c-
L
-+---:-

A
-c_
6
--1 

ML A-4 

CL A-6 

MC 3-bl 508 1---:-;:---1-7-:::.....,....i 
ML A-2-4 

4 ~~ SPT 305 CL A-6 

-
610 5-~[ SH 

~. SPT 457 

MC 610 6-§1 
7 / / 

SPT 457 f---,:~-l-----j 
ML A-4 

;~( -r1 

61 0 ~=:-:--+-:-:=-:--! 
SM A-2-4 0

!1 SH 

8-~t 
~. SPT 457 

9 -

10-

11 -

12l 
13 -

14 -

15-

16[ 

I 
17 -J 

18 ~ 
19 : 

14 10 6 6 

2 2 

2 

2 4 

2 3 2 

3 

3 

6 

3 

4 

3 

5 

5 

7 

2 

5 

o 

! 

! I 
I : 
I ' , , , 

- - - - - - - - - - - - - 53 

i ~16 ! 
I Ii: 

~4. r ~ _ I- __ ~ __ '- c -
: I i I I I 
Ii, I I I 

e 11 
! !; , . 
~ ___ js. 

! I i I I ! I 

I I 
I 

, ' 

: I 

I . : 

__ '- -t - h 

i I I 
i I I 

-~---.J-r--

! : 
-f--f-~--

, , 

I 

I iii 

i i 

- - -l - .- -, -

i i 

12 
53 

Test Results * 
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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-397 
Sheet 1 of 1 

Logged by: 

Date Start: 
Date Finish: 

Station: 

R. Khandokar 
5/17/00 
5/17/00 
6005+180.000 0.00 RT 

Line: D Mainline 
Coordinates (m): N 109,773.404 E 15,567.997 
Elevation (m): 1286.896 

Total Depth Drilled (m): 8.7 
Drill Contractor: RC Exploration 

Driller: 

Rig Type: 
Drilling Method: 
Hammer Type: 
Rod Type: 
Boring Diameter: 

N. Young 
Diedrich 0-120 Truck 

Hollow-Stem Auger 
Automatic 
AW 

203 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 drillin9 

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 OD split spoon sampler 

I MC 

~P 

rn SH 
lU 

= Modified California Sampler, 50.8mm 10 and 

63.5mm OD split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

~ BAG = Bulk Sample 

PLATE D-77 
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Boring: RB-398 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

Lean CLAY - stiff, moist, gray, some organics 

- medium stiff 

SILT - medium stiff, wet, gray to tan 

Lean CLAY - very soft, wet, dark gray 

- olive-gray 

SILT - stiff, wet, gray 

Silty SAND - medium dense, wet, gray, fine-grained 

- dense 

Depth 
~ I SAMPLE - I. "".,1. 
:E f----T--:~-TI---S-Oi::-I------~ 0 SPT (N,) .. 

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

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

MC 152 CL A-7-6 -
-

SPT 51 -
-

5- 508 -
-
- ML A-4 
-

10- CL A-7-6 
-
-
-
-

4 -f----I 
15-

-
-
-

f----

5-t=[ SH 

t==~ SPT 457 

610 

-
20-

-
-
-
-

25 -
-

-
-
-

30-

SM A-2-4 

MC 61 0 r-
M
:-:-O-

L
-+---::

A
--4---i 6 -'-I 

7~. 
8 _~ SH 

9 -~~ :p~ ::: 

SPT 457 

-
-
_ 10-

-
35-

- 11-
-
-
-

40-
12 -

-

= 13-
-

45 -
- 14-
-
-
- 15-

50-
-
- 16-
-

19 

65 1 I i 

6 

3 

o 

1 

3 

2 

4 

o 

4 

o 

8 5 5 -11 

-8 2 2 2 ___ • ______ ~--'_i---~_ 

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

2 
I ! 

-------
o 

2 

1 -2 I I I 
! I I I 

i . i I 

I I 

3 5 
I I I j 

----~-;-

5 7 

4 4 I 
-------

I 

I ' 
I 6 12 16 

9 16 

: I , ~ 
- '- -+ - ..... -I _ 

I 

, 
~_~...; _____ ..... ~_c_ __ 

I I i I 

38 

24 
48 

13.4 35 

14.8 28 

15.1 26 

Test Results * 

44 26 
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Legacy Parkway - Preferred Alternative 
1-215 to 1-15/US 89 Interchange 

1ft KLEINFELDER 

Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-398 
Sheet 1 of 1 

Logged by: 
Date start: 
Date Finish: 

Station: 

R. Khandokar 

5/10/00 
5/10/00 
6005+650.000 0.00 RT 

Line: D Mainline 
Coordinates (m): N 110,242.756 E 15,546.896 
Elevation (m): 1286.528 

Total Depth Drilled (m): 9.3 

Drill Contractor: RC Exploration 

Driller: 

Rig Type: 
Drilling Method: 

M. Labenski 
Diedrich D-120 A TV 

Hollow-Stem Auger 

Automatic Hammer Type: 
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 
MSHTO = 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 OD split spoon sampler 

= Modified California Sampler. 50.8mm 10 and 
63.5mm OD split spoon sampler 

i:;] P = Piston Sampler. 76.2 mm 00 
l--.J 

ITJ SH = Shelby Tube, 76.2mm 00. pushed 

Ij BAG = Bulk Sample 

PLATE 0-78 
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Boring: RB-399 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM D 2488/0 2487) 

FILL: Silty GRAVEL - medium dense. moist, qray to tan 
Lean CLAY - stiff, wet, tan 

SILT - stiff, wet, gray to tan 

Lean CLAY - stiff, wet, gray 

SILT - medium stiff, wet, gray to tan 

Lean CLAY - medium stiff, wet, gray 

SILT - very stiff, wet, gray, low to medium plasticity 

- occasional sandy silt lenses 

Silty SAND - dense, wet, gray 

Depth 

ft 

-
-
-
-

5-
-
-
-
-

10-
-
-
-
-

SAMPLE Cl 
o 

..J eSPT(N,)" 

.g ~----~~~,---~-----,------------~ ~ ... Soil 0 SPT (N,) .. 
~ ~ ~ E Classification N, Blows per 0.15 m (Greater than 50 Blows) 

CJ >- 8 E (or interval shown) 
USCS AASHTO I- cu-

0:: 

m 

EI MC 
508 I--~--+-__ -I 

CL A-7-5 
'--- ~ SPT 356 

ML A-4 

2 -~I:~ :: 
f-- ., f--C~L--+-A-_-7 --6-1 

3 _f-

I MC 559 I--M,,","'--L+--A--4--i 

SPT 457 

o 
5 8 7 7 

7 3 2 

2 2 2 

4 2 2 6 ~6 
I 

2 2 

, , I 

I, i I I 

- - '- --I - :- -1 -
I ' ' , 
!! : 

57 

15-

4-~~ 
I SH 610 CL A-7-5 , " 15 

MC 

SPT 457 

610 

610 

ML 

-
-
-
-

20-
-
-
-
-

25-
-
-
-
-

30-

5-~~-. ~ SPT 457 

6-~1 
7-~~ 
'~I SH 

9 _ [Z ~ SPT 510 r--S_M_+--A_-_2-4---1 

A-4 

-
-
- 10-

-
35-

- 11 -
-
-
- 12-

40-
-
- 13--
-

45-
14 -

J 15 -

-
- 16 --
-

55-
-
-
-

6°1 
55 j 

2 5 8 

- ~ ~ - ~ J - 67 
"26' : 

~-c-~-r -~~-~--
4 7 8 8 -2 
4 5 7 

5 9 12 18 

" :­__ '_ ~ __ 2 

------
, , 

! : i 

i : ! 

I , 
i 

I i 
-~--,"":-

------ -------
, i 

14.4 31 

14.2 38 

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

k~ KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-399 
Sheet 1 of 1 

Logged by: 

Date Start: 
Date Finish: 

Station: 

R. Khandokar 

5/15/00 
5/15/00 
6005+940.000 0.00 RT 

Line: D Mainline 
Coordinates (m): N 110,517.894 E 15,630.526 
Elevation (m): 1286.467 

Total Depth Drilled (m): 8.8 
Drill Contractor: RC Exploration 

Driller: 

Rig Type: 
Drilling Method: 
Hammer Type: 

Rod Type: 
Boring Diameter: 

N.Young 
Diedrich D-120 Truck 
Hollow-Stem Auger 

Automatic 

AW 
203 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '88) 

Coordinates are NAD '83 

'Q = 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 = 

I MC 

~P 

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

[] SH 

= Modified California Sampler, 50.8mm 10 and 

53.5mm 00 split spoon sampler 

= Piston Sampler, 76.2 mm 00 

= Shelby Tube, 76.2mm 00, pushed 

~ BAG = Bulk Sample 

PLATE 0-79 
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Boring: RB-400 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

Lean CLAY - stiff, slightly moist, yellow-gray, with a trace of fine sand 
and organics 
- very stiff, wet, with silt 

- soft, with occasional silt layers 

- medium stiff, gray, with fine sand layers 

- soft 

F at CLAY - stiff, wet, grayish-green 

SILT - medium stiff, wet, gray, with organics 
Poorly Graded SAND with silt - medium dense, wet, gray 

r-1280 ~ __ ~~~ __ ~ __ ~~~~------~--~------------~ 
Lean CLAY - medium stiff, wet, olive-gray, with sand seams 

I-

I-

f- 1275 

-

.., 
~ r-1270 
..: 
::> 
Vl .., 
Q 

~ -
f­
a 
Cl 

S _ 

SAMPLE 
eSPT(N,) .. 

Depth 
~-j Soil 0 SPT IN,) .. 
>E'j Classification N, Blows per 0.15 m IGreaterthan 50 Blows) 

ft 

5-
-
-
-
-

10-
-
-
-

15~ 
20-j 

J 
-

25-
-
-
-
-

30-
-
-
-
-

35-
-
-
-
-

40-
-
-
-
-

45 -
-
-
-
-

50-
-

m °E 
~-I USCS 

:=1 MC 
305 CL 

f--~ SPT 203 

I--

2 -EI SH 

:=~ SPT 457 

610 

f--
3 -L __ ..L..J 

~I Me 610 

4 
I--~ SPT 457 

I--

610 5-~I SH 

~~ SPT 457 
~ 

CH 

AASHTO 

A-7-6 

A-6 

A-7-6 

6-~1 MC 61 0 r-M=L-+----,--Ac..:-4"---j 
SP-SM A-3 

SPT 457 

610 
CL 

7 -~ ~ 

8 -EI SH 
I-- SPT 610 

9-~· 

A-6 

10-

11 -

12 -

13 -

14 -

15-

- 16-
] 

55~ 

60~ 
I 

65 I 

(or interval shown) 

4 

3 

2 

o 

3 

6 

6 

5 

4 

3 

2 

9 

8 

2 

2 

4 

3 

11 

8 

2 

9 

14 

2 

o 

" , I 

-~-r--I 
, ! -1-----

e 10 

e29 

ii, II 

. _' _ ' ____ ~-26 ____ _ 

I
, ! I 

I, ' 

I i 

__ f- __ _ 

, I 

~--~-~ 
I ' 

I I Ii! 

38 

32 
67 

57 

13.1 38 

15.6 27 

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: RB-400 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R. Khandokar 
5/15/00 

5/15/00 
6006+800.000 0.00 RT 

Line: D Mainline 
Coordinates (m): N 111,281.939 E 16,023.839 
Elevation (m): 1287.243 

Total Depth Drilled (m): 8.S 
Drill Contractor: RC Exploration 
Driller: N. Young 
Rig Type: Diedrich 0-120 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 NAO '83 

'Sj. = 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 

q 0 p' S t! ' = Iston ampler, 76.2 mm 00 

!Tl SH = Shelby Tube, 76.2mm 00, pushed 
L.J 

51 BAG = Bulk Sample 
c::J 

PLATE 0-80 
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Boring: RB-401 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

Sandy SILT - hard, slightly mOist, dark brown, with roots 

Poorly Graded SAND - medium dense, moist, olive-brown, with some 
~ 1285 ~s~iI~t~~~ __ ~ __ ~~~~~LL ____________________ ~ 

Lean CLAY - medium stiff, wet, reddish-brown 

-

'-1280 

I--

I-- 1275 

I--

~ 1-1270 
(!) 

a: 
::> 
!!l 
01-­
o 
N 

f-o c 
51-

SILT - soft, wet, gray, with occasional clay layers 

- medium stiff 

Lean CLAY with sand - medium stiff, wet, reddish-brown 

- stiff 

Silty SAND - medium dense, wet, olive-brown 

Poorly Graded SAND - medium dense, wet, gray 

Depth 

ft m 

SAMPLE Cl 
o -I _ SPT (N,) .. 

:2 I---'---::~~-'-----::S-o-::-il-----'------- 0 SPT (N,) .. 

g- ~ ~ E Classification N, Blows per 0.15 m (Greater than 50 Blows) 
(; >- 0 E (or interval shown) 

)- ~­
a: uses AASHTO 

o 
MC 305 ML A-4 4 8 22 13 ·49 -

-
SPT 457 -

-
5-

610 SP A-3 -
-

SPT 610 CH A-7-6 -
-

10-
MC 457 ML A-4 -

-
SPT 610 -

-
15 - 610 -

-
-
-

20- MC 610 -
- SPT 610 -
-

25-
- 61 0 f---=-c,-j.---,-~---.j 

SM A-2-4 -
-
-

30-
-
-

SPT 610 

9 -I--. 
_ 10-

-
35 -

- 11 -
-
-
-

40-
12 -

-
-

13 --
-

45-
- 14 -
-
-
- 15 -

50-
-

= 16-

- I 55-

= 17 ~ 
- 18 

60-

= 19 I 
= l 

65 -I I 

SP A-3 

I 

3 3 3 4 -12 

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

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

FIELD TEST BORING LOG 
Boring: RB-401 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R. Davis 
5/18/00 

5/18/00 

6007+400.000 0.00 RT 
Line: D Mainline 
Coordinates (m): N 111,878.170 E 16,076.232 
Elevation (m): 1287.074 
Total Depth Drilled (m): 9.1 
Drill Contractor: RC Exploration 
Driller: M. Burns 
Rig Type: CME-750 Track 
Drilling Method: Holiow-Stem Auger 
Hammer Type: Automatic 
Rod Type: AW 
Boring Diameter: 152 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

198B (NAVD 'B8) 

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

= Modified California Sampler, SO.8mm 10 and 
63.Smm 00 split spoon sampler 

~ P = Piston Sampler, 76.2 mm 00 

~ SH = Shelby Tube, 76.2mm 00, pushed 

-, EJ BAG = Bulk Sample 

PLATE 0-81 
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Boring: RB-402 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM D 2488/0 2487) 

SILT - very stiff, slightly moist, light brown, with roots 

Lean CLAY - very stiff, wet, reddish-brown, with occasional silt lenses 

~ 1285 ~~~~~=-__________________________________ ~ 
Fat CLAY - stiff, wet, gray 

I-

I-

~1280 

I-

~ 1275 

I-

~ '-1270 
t!) 

0.: 
::l 
en 
::;:~ 
o 
N 
>­
o 
~f-

SILT - very stiff, wet, brown, with clay lenses 

Lean CLAY - medium stiff, mOist,-qray 
SILT - soft, wet, dark gray, with frequent layers of clay 

- stiff, wet 
Fat CLAY - very stiff, wet, gray, with occasional silt lenses 

Silty SAND - medium dense, wet, dark gray, with occasional clay 
seams 

Depth 

ft m 

-
-
-
-

5-
-
-
-
-

10-
-
-
-
-

15 -
-
-
-
-

20-
-
-
-
-

25 -
-
-
-
-

30-
-
-
- 10-
-

35 -
- 11-
-
-
-

40-
12 -

-
-

13 --
-

45 -
- 14-
-
-
- 15-

50-
-
- 16 --
-

55 -
- 17 -
-
-

- 18-
60~ 

j 19

l 65 -=1 

SAMPLE Cl 
o ...J _ SPT(N,) .. 

:E r---'-::t!'~"------:S:-O-:-:il--Ir-------- C SPT (N,)" 

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

(5 ~ 8 E l (or interval shown) 
~- uses AASHTOI o 

MC 457 ML A-4 5 6 7 8 -1 
SPT 457 CL A-7-6 5 6 5 8 - 2 -------- ----,----

457 i I I i 

CH A-7-6 2 2 3 3 
1 ~10 ' i 

; , I I 

MC 356 o 0 2 3 -31 

SPT 61 0 ~M-L--l-A--4- 5 5 6 

61 0 f---,=,C=-L -+----'--A~-6~ 
ML A-4 

MC 610 2 3 

SPT 610 CH A-7-6 4 5 5 

610 

SPT 610 SM A-2-4 3 4 6 

8 

4 

5 

I, I 
l-~--I 

-4 : 
I 

i 
......, - - -< --

_L--1_L-1-

Ii: 

i I 

6 _____ -_16 ___ ~ __ ~ _ 

j I I I 
-------

I ! 
i i 

7 -15 
-1----) 

, I 
~---:-: 

: I 
--1-,---r 

: I 

, I 

I 

I, 

I I i 
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12 12.6 40 
45 
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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-402 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R. Davis 
5/15/00 

5/15/00 
6007+800.000 0.00 RT 

Line: 0 Mainline 
Coordinates (m): N 112,277.663 E 16,096.364 
Elevation (m): 1287.013 
Total Depth Drilled (m): 9.1 
Drill Contractor: RC Exploration 
Driller: M. Burns 
Rig Type: CME-7S0 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 

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 = 

I Me 

r:JP 

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 

.~ BAG = Bulk Sample 

PLATE 0-82 
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BOring: RB-403 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

r- 1285 ~S~I~L~T~-;s~tiff~,~m~o~i~st~,~d~a~~b~r~ow~n~,I~ow~p~la~s~ti~ci~w~,~ro~o~ts~~ __ ~ ______ ~ 
Silty CLAY - medium stiff, wet, light gray to white, low to medium 
plasticity, trace and fine-grained sand 

I- Lean CLAY - stiff, wet, light reddish-brown 

I-

- with sand seams 

1-1280 f--.;::-:-:-:;;:---:-:-;;--;---------------------j 
SILT - stiff, wet, gray 

Lean CLAY - soft, wet, gray 

- medium stiff to stiff 

I-
SILT - medium stiff to stiff, wet, gray 

r- 1275 

I-

f-

1--1270 

f-

Cl SAMPLE .3 _ SPT (N,) .. 

Depth 
u ~ ____ ~ __ ~ ________ ~ ____________ __ 
:c ~ Soil I 0 SPT (N,) .. 
~ 2t ~E Classification' N, Blows per 0.15 m (Greater than 50 Blows) 

(!) >. 8 E (or interval shown) ft 

-
-
-
-

5-
-
-
-
-

10-
-
-
-
-

15-
-
-
-

m I- QI_ 

a: 

~I 
1 ~. 

f...-

MC 

SPT 610 

508 

406 
2 -E=[ SH t=. SPT 610 

f...-

3 -t=1 
4 -:=. 

f...-

MC 559 

SPT 610 

5-t=I SH 
610 

uses AASHTO 

ML A-4 
CL-ML A-6 

CL A-7-6 

ML A-4 
-

20-
-

~. SPT 457 

6 -~I MC 406 I--C~L--+-A--6---1 
f...- SPT 406 

7 f...-. 

-
-
-

25-
-
-

-
-

30-

8 -t=[ SH 

9-~' 
610 

ML A-4 SPT 610 

-
-
- 10-
-

35-
- 11 -
-

-
-

40-
12 -

-
-

13 --
-

45-
- 14 -
-
-

::J :: l 
:: 17l 

601 18 l 
] 19l 

65 ----J ! 

o 
3 3 5 6 

3 5 6 6 -17 

It) 
N 

___ -j ___ ---1----

I : 

; I i 

2 3 4 6 

3 3 3 4 ~6 

2 

5 

2 

2 

3 

5 

2 

2 

4 

9 
, ! 

, .' 
_~-,_!_r--

2 -3 
3 6 . ~5 _ ~ __ 

-----1-

i i 

I i I 
-~~-'-~-

I I ! 
I I 

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

3 4 6 8 -10 
-_-f- , -<--

! I 

I 
.-i--~--

I ' 

, I 
I 
I 

I 
i 

, 

--~-~~-
I I I 

i ! 
- - _. - I- -j _ 

I i 
I 

I 

147 16.7 
81 
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67 

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

k~ KLEIN FELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-403 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R. Davis 
5/15/00 
5/15/00 
6008+885.000 0.00 RT 

Line: D Mainline 
Coordinates (m): N 113,346.442 E 16,240.119 
Elevation (m): 1285.340 
Total Depth Drilled (m): 9.1 
Drill Contractor: RC Exploration 
Driller: 
Rig Type: 
Drilling Method: 
Hammer Type: 
Rod Type: 
Boring Diameter: 

M. Burns 
CME·750 Track 
Hollow-Stem Auger 
Automatic 
AW 
152 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 
Standard Penetration Test, 34.9mm ID and 
50.8mm OD split spoon sampler 

~ SPT = 

II MC 

EjP 

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

= Piston Sampler, 76.2 mm 00 

I [OSH 

I @] BAG • 

= Shelby Tube, 76.2mm OD, pushed 

Bulk Sample 

PLATE 0-83 
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Boring: RB-404 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM 0 2488/0 2487) 

Lean CLAY - medium stiff, moist, dark gray, contains organics 
SILT - stiff, wet, light gray 

- occasional silty sand lense 
Lean CLAY - stiff, wet, gray-brown 

- hard 

SILT - very stiff, wet, gray 
Lean CLAY - stiff, moist, gray 

- medium stiff, grayish-blue 

- stiff 

Test Results * 
Cl SAMPLE 

Depth 
.3 e SPT IN,).. _ : .. n ~... oj ~ 
~ ~--~r7-,-----------r----------~ 'W ~ ~ ~ Soil 0 SPT IN,).. ~ -;; ~ .E.a .. :::i 

ft 

-
-, 
--' 

-1 
5-

-
-
-
-

10-
-I 
-
-
-

15-
-
-
-
-

20-
-
-
-
-

25-
-
-
-
-

30-
-
-
-
-

35-
-
-
-
-

40-
-
-
-
-

45-
-
-
-
-

50-
-

~ 8. ~E Classification N,BlowsperO.15m (Greater than 50 Blows) ~ -; ~ z .!!! "" "tJ 

(!) ~ 8 E (or interval shown) en ~ "'" '"" ~ .~ m 
~- uses AASHTO 0 ~ g g c5 :::i 

Me 610 CL A-7-6 
ML A-4 

SPT 457 

CL A-7-6 
610 

2 -CI SH 

~~ SPT 406 

MC 61 0 t---, __ ---+---~ 
ML A-4 

31---

zzl 
4 =_ SPT 457 

-
559 5-~I SH 

~. SPT 432 

6 -~I MC 610 

7 __ 
SPT 457 

-
559 

8 -CI SH 
_ SPT 457 

9 ~. 

r==1 
MC 610 

10-

11 -

12 -

13 -

14 -

15 -

CL A-7-8 

2 2 5 11 

3 3 4 

8 13 21 

4 

3 

3 

3 

3 

2 

2 

6 

3 

4 

2 

3 

3 

2 
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4 

3 

4 

4 

5 

2 

7 

5 
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i -14' iii I 
' I I ' ---r---,-t-- -,-j-r--'!-

: , , ! 
! 'I I I I I I, 

72 

~ ii' I I 

!! i
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-r rf~ I -I r 11-
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, : I I I 1 I 1 51 : -~r 1- - 1-r 1- r 53 

e4 ~ f I -I f 11-
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I ! i I 
I I i 

. I I 
, j ! , 

! I I I 

I iii 
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-,flf 
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11.9 47 
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-
18 --I 
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-
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-
-
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18 
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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-404 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R Khandokar 
5/12100 
5/12100 
6009+670.000 0.00 RT 

Line: 0 Mainline 
Coordinates (m): N 114,028.968 E 16,606.006 

Elevation (m): 1284.611 
Total Depth Drilled (m): 9.4 
Drill Contractor: 
Driller: 
Rig Type: 
Drilling Method: 
Hammer Type: 
Rod Type: 
Boring Diameter: 

RC Exploration 
M. Labenski 
Diedrich 0-120 ATV 
Hollow-Stem Auger 
Automatic 
AW 
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 

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 California Sampler, 50.8mm ID and 
63.5mm OD split spoon sampler 

= Piston Sampler, 76.2 mm OD 

IT] SH = Shelby Tube, 76.2mm OD, pushed 

~ BAG = Bulk Sample 

PLATE 0-84 
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Boring: RB-405 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM D 248810 2487) 

SILT - stiff, moist, brown, roots 
Lean CLAY - very stiff, wet, gray 

- with occasional silty sand lenses 

SILT - medium stiff, wet, olive-brown 

Lean CLAY - stiff, wet, dark gray to black 

- brown 

- occasional silt lenses 

SAMPLE CI 
o 
~ eSPT (N,) .. 

Depth ~ i---r::t:-:--r----::S-o::-il----r--------i C SPT (N,) .. 

ft 

-
-
-
-1 

5-
-
-
-
-

10-
-
-
-
-

15-
-
-
-
-

20-
-
-
-
-

25-
-
-
-
-

30-
-
-

g. [ g!E" Classification N, Blows per 0.15 m (Greater than 50 Blows) 
c'5 >- 8 E (or interval shown) I 

I- Q) - uses AASHTO o.n Q 
~ 0 N o.n 

m 

~I MC 305 ML A-4 3 4 4 6 e 10 

CL A-7-6 

1 -~ _ .. SPT 610 

2 _~] SH 
152 

f--:
M
7.

L
-+---:

A
:--4.,.--.1 

~~ SPT 610 

3 ~.. ~~~~ 
~I MC 406 CL A-7-6 

4 -l-~-. SPT 610 
_i 

5-,=] 
t=. 

6-=1 
-

7 _I 

s-21 
f----
-

9 -~ = 

SH 559 

SPT 610 

MC 610 

SPT 610 

SH 610 

SPT 610 

6 6 7 7 

2 3 2 , , 
! ; j ! 

3 3 4 -6: r 

I I. I 

I ' 
! ' 

5 ___ -_9~ __ 
i i : 

2 3 4 

3 4 4 6 

2 3 3 4 e6 

3 3 

, : I I I, 

iii I I : 
3 _ -5 _______ ~ _ , __ _ 2 

I I 
, I 

-------

I j I 
2 2 3 4 -5 

_ ...c _ ..- --1 - j ----~~-

_ 10-
-

35 -
- 11-

'. I \ I , 

~ - :- ~ - '-

-
-

! ' 
I 

I : 
- 12-

40-
-
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; I i = 13- ------- -------
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-
45-

- 14 -
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--' , 

- 15 - --~....!--- -------
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-
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55 -
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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: RB-405 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 
Station: 

R. Davis 
5/16/00 
5/16/00 
6010+290.000 0.00 RT 

Line: D Mainline 
Coordinates (m): N 114,500.642 E 17,008.403 
Elevation (m): 1284.345 
Total Depth Drilled (m): 9.1 
Drill Contractor: RC Exploration 
Driller: 
Rig Type: 
Drilling Method: 
Hammer Type: 
Rod Type: 
Boring Diameter: 

M. Burns 
CME-750 Track 
Hollow-Stem Auger 
Automatic 
AW 
152 mm 

LEGEND/NOTES 
Elevations based upon North American Vertical Datum of 

1988 (NAVD '8S) 

Coordinates are NAD '83 

'1 = 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 

I MC 

EjP 

[]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 0-85 
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Boring: RB-406 
Sheet 1 of 1 

SAMPLE DESCRIPTION 
(ASTM 0 248810 2487) 

Lean CLAY - very stiff, moist, dark gray 

Silty SAND - medium dense, wet, tan 

SILT with sand - stiff, wet, gray 

Lean CLAY - very stiff, wet, gray to tan 

_ grades to stiff, occasional very thin lenses of fine-grained sand 

SILT - medium stiff, wet, gray 

Lean CLAY - medium stiff, wet, gray 
~~S~i~lty~S~A~N~D~-~m~e~d~i~um~d~e~n~se~,~w~e~t~,g~r=aLy ____________________ ~/ 

Lean CLAY - medium stiff, wet, gray, 
- grades to soft 

- grades to medium stiff 

ft 

Depth 

1 
J 
-

5-

m 

SAMPLE Cl 
o -l _ SPT (N,) .. 
u ~ ____ ~~~ __ ~~ ____ ~ __________ ~ 
:c ~ Soil C SPT (N,) .. 
,~ I ~ ~E Classification N, Blows per 0.15 m (Greater than 50 Blows) 
....., >- 8 E (or interval shown) 

I- 1lI- uses AASHTO '" 
~ 0 N 

Me 254 CL A-6 6 12 11 6 

~I 
1 f----l 

1--"" 
SPT 610 3 3 5 7 -13 

508 
SM A-2-4 

- 2 _~[ SH - - - - - - - - - - - - - - 57 

~~ SPT 457 

3-§1 
4-~~ 

Me 

SPT 406 

584 

ML 

CL 

-
-
-

10-
-
-
-

A-4 

A-6 

-
I---

610 15-
-
- 5 -C[ SH 

6 ~~ SPT 457 I---M~L-+-_A_-4-1 
~I Me 610 ~~~);~1~~~~-6.:. .... = 

-
-

20-
-

7 -+--& SPT 457 CL A-6 
1--/11 

-
-
-

25-
-
-
-

I---

8 -t=[ SH 

t=~ SPT 457 

584 

9 1---. 
~I 

-
30-

-
-
- 10-
-

35-
- 11 -
-
-
-

40-
12 -

-
-

13 --
-

45 -
- 14 -
-
-
- 15-

55 ~ 17 

6Oj::l 
65~ l 

MC 610 
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10 
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3 
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14 

- ~ -' - f- -1 -
I ' , 
I : 

, 

---~-~ --~-r,-

-6 
----,-:- -,--'--, 

3 ~6 
I ! \ I, 

I I , I 
I I I I 

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

k-.=J KLEINFELDER 
Project No. 35-8163-05 

FIELD TEST BORING LOG 
Boring: RB-406 
Sheet 1 of 1 

Logged by: 
Date Start: 
Date Finish: 

Station: 

R. Khandokar 

5111/00 
5/11/00 

6011+725.000 0.00 RT 

Line: 0 Mainline 
Coordinates (m): N 115,503,490 E 18,027.912 

Elevation (m): 1285.770 
Total Depth Drilled (m): 9.4 
Drill Contractor: RC Exploration 

Driller: 
Rig Type: 
Drilling Method: 

M. Labenski 
Diedrich 0-120 ATV 
Hollow-Stem Auger 

Automatic Hammer Type: 
Rod Type: AW 

Boring Diameter: 152 mm 

LEGEND/NOTES 
Elevations based upon North American 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 
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 

El P = Piston Sampler, 76.2 mm 00 

!Tl SH = Shelby Tube, 76.2mm 00, pushed 
iJJ 

:3 BAG = Bulk Sample 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set up Data: 

Drilling Company: . ...o!H~az~-T~ec:::..!..hL--______ _ Date: 2-9-2000 

Drilling Company Address: 3131 Lanark suite B: Meridian, TD 83607 Phone: 800-~59-1502 

Drill Rig Y[ake and Model: Kilman Brainer CBK2-81 Equipment No. BK-S1-0 19:-1 05 0992 

Model) 

Driller: Mike Com SPT Hammer Type: ...!.A~u~t~om~at~ic,,--___ _ 

Condition of Hammer: Weather: P.c. Temp:-,-4=-5_ 

Drill Rod Size: NWJ OD(in) __ ID(in)__ Sampler Size: SPT OD(in)~ID(in) 1 3/8 

PDA Operators: Sjoblom, Bischoff 

Location of Boring: 1-15 .' LTS-89. Lagoon Int. Drilling Method: Mud Rotarv 

PDA Equipment Used: PAC S.~ 124iK Strain Transducers: Fl 30N\VJl F2 30Nwn 

Accel. Transducers: Al 340 A" 353 

Monitored Data: 

Recommend monitoring at 3 depths benveen 15 and 50 feet. :2 foot interval each. 

First Depth 

PDA xFile Name (*'XOl) LEGACY1 

PDA qFile -:.Jame (*. Q01) LEGACYI PDA Blow Numbers: From~ To~ 

Depth from 30' to 31.5' SPT Blow Counts ..., 1 total blo\vs in 18" 

BPF(2nd - 3rd 6 inches2 __ 

PDA PClrameters Monitored (Recommend £'\LY. ErR set ER to 035. EF:2. F.\L'( DFY BP:\f): 

E\lX/.35 

Lo\'v'~ 

High~ 

.-\ vg. 8-1 . ..1 

Std. :3.9 

Comments: 20 totClI good blows 

PLATE 1-1 



Second Depth 

PDA xFile Name (*.XOl) LEGACY1 

PDA qFile :\ame (* QOl) LEGACY1 PDA Blow Numbers: From..2.L To~ 

Depth from 35' to 375 SPT Blow Counts (each 6 inches)_ll_ 

B PF (2nd + 3 rd 6 inches )-,",-8 _ 

PDA Parameters Monitored (Recommend E.Yir ETR set ER to 0.35, EF2, F/y[X, DFN, BP/yf): 

EMXI.35 

Low~ 

High 105.7 

Avg. 88.9 

Std. 8.2 

Comments: 9 total good blows 

Third Depth 

PDA xFile Name (*.XOl) LEGACY1 

PDA qFile Name (*.QOl) LEGACY1 PDA Blow Numbers: From~ To 156 

Depth from~ to 42.5' SPT Blow Counts (each 6 inches)~ 20 20_ 

BPF(2nd -,- 3rd 6 inches) 40 

PDA Parameters Nlonitored (Recommend E.'vLt ETR set ER [0 0.35. EF], F\Lt DF\~ BPJI,): 

Lo\,-,; 68.5 

High 943 

Avg. 82,6 

Std. 5.2 

Commems: 57 total good blows 

Averge EYlX/O.35 (All Depths): ~3- °0 

Standard Deviation (All Depths): 5 - il 0 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company :-,H~a=z,--T..!....e=c=h>---______ _ Date: 2-9-2000 

Drilling Company Address: 3131 Lanark suite B: Meridian, 1D 83607 Phone: 800-359-1502 

Drill Rig Make and MOliel: eME-7S Equipment No. SN 2:::7807 

Driller: Chris Peterson SPT Hammer Type: Auto-Hvdraulic 

Condition of Hammer: Fair Weather: P.c. Temp:-=:S-",-O_ 

Drill Rod Size: NW] OD(in) __ ID(in)__ Sampler Size: SPT OD(in)~ID(in) 1 3/8 

PDA Operators: Sjoblom, Bischoff 

Location of Boring: 1-15 " US-89 Drilling Method: Mud Rotarv 

PDA Equipment LTsed: PAC S.~.1247K Strain Transducers: Fl 30NWJI F2 30Nwn 

Accel. Transducers: Al 340 A2 353 

lVlonitored Data: 

Recommend monilOring at 3 depths bel1veen 15 and 50 feet, 2 foot interval each. 

First Depth 

PDA xFile Name (*.X01) LEGACY2 

PDA qFile ~ame (*QOl) LEGACY2 PDA Blow Numbers: From_I_ To~ 

Depth from~ to 62.5' SPT Blow Counts (e:.lch 6 inches) 20 30 ~_ 

BPF(2nd -"- 3rd 6 inches) 4G 

PDA Parameters .'v1onitored (Recommend EJLY. ETR set ER to 0.35. EF~. FJL,( DFV. BPJf): 

E.'vIX .35 

Lo\'. :/ 

High ~=.Q 

A vg. SO 

StJ.~ 

Comments: 68 total !2:ood blo\\'s 
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Second Depth 

PDA xFile ~ame (*X01) LEGACY2 

PD.-\ qFile ~ame (*Q01) LEGACY' PDA Blow);,umbers: From~ To~ 

Depth from2L to 72.5' S PT Blow Co un ts (each 6 inches) 1 3 -1'L 12 _ 

BPF(2nd ~ 3rd 6 inches) :3 1 

PDA Parameters ;v1onitored (Recommend £;"'111':( ETR set ER to 0.35, EF::, F.VLY, DF:\ BP.'vf): 

EMX/.35 

Low 74.3 

High,1L 

Avg. 78.2 

Std. -.li 

Comments: Blow 69, bad: 44 total good blows 

Third Depth 

PD,-\ xFile Name (*X01) LEG.-\CY2 

PDA qFile \lame (*Q01) LEG.-\CY2 PDA Blov,i \lumbers: From.JJ..:L To...l.6..L 

Depth from 76' to '775 SPT Blow Counts (each 6 inches)~ 20 20_ 

BPF(2nd - 3rd 6 inches) -+0 

PDA Parameters ivlonitored (Recommend E.~LY ETR set ER to 0.35. EF::. F.'vL'( DF:V, BPJ/): 

E)"IX/.35 

Low - ...l.: Comments: Blow 1 J...l.. had:.+7 tow.l good blo\vs 

High 80 

:'1. \g. -7.1 

StJ.~ 

... \.yerge E\I::\';0.35 (All Depths): -S.- no 

Standard DCYiation (-\ll 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. o SLC 

Date: 2-'3-2000 

Phone: (801)972-3333 

Drill Rig Make and Model: Mobile B-53 Equipment :-To. 5908 

Driller: Christian Davis SPI Hammer Type: Automatic-Hydraulic 

Condition of Hammer: .... F-"'a"-O.ir ______ _ Weather: Cloudy Temp:--,4-",-0_ 

Drill Rod Size: A WJ OD(in) __ ID(in) __ 

PDA Operators: Sjoblom. Graham 

Sampler Size: SPT OO(in)~ID(in) 1 3/8 

California OOOn) '").5 ID(in) 2 

Location of Boring: 1-"'15 / Red\vood Rd. Int. Drilling Method: Rotarv \Vash 

PDA Equipment esed: PAC S.~.l '")47K Strain Transducers: F1 30N\VJl F2 30NWJ2 

Accel. Transducers: Al 340 A2 353 

lVIonitored Data: 

Recommend monitoring at 3 depths befl.1'een 15 and 50 feet, 2 foot interval each. 

First Depth 

PDA xFile ),'"ame (*X01) LEGACY3 

PDA qFile Name (*QOJ) LEGACY3 PDA Blow Numbers: From_1_ To_6_ 

Depth from 35' to 37' SPT Blow Counts~ l_l __ _ 

BPF(2nd ~ 3rd 6 inchesi-=±-

POA Parameters :vfonitored (Recommend E'vL\: ErR set ER ro 0.35. EF:}. F~Lt DFY BPJf): 

E:yrx .35 

Low ..l.2.lJ 

High 5'.1 

.'\ \g. 51..+ 

Std. 52 

Comments: 6 total good blo\\s 
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Second Depth 

POA xFile Name (*X01) LEGACY3 

POA qFile :-Jame (* Q01) LEGACY] PDA Blow Numbers: From~ To 2.+ 

SPT Blow Counts (each 6 inches)i ll-.6..... Depth from 35' to 37.5' 

BPF(2nd ...:... 3rd 6 inchesl--,,-6_ 

POA Parameters Monitored (Recommend EJL'( ETR set ER to 0.35, EFJ., FJf..x..: DF\ BPJ1): 

Low 3<1.3 Comments: 17 total good blows, blow -::;'7 bad 

High 74.3 

Avg. 51.4 

Std. 9.3 

Third Depth 

POA xFile :-Tame ( *X01) LEGACY] 

PO . ..l.. qFilc ~ame (* Q(1) LEG . ..l..CY3 POA Blow ~umbers: From 25 To 56 

Depth from 12' to -+.+' SPT Blow Counts (each 6 inches)l 13 _1_1 _ 

BPF(2nd - 3rd 6 inches).-l 

POA Parameters Monitored (Recommend E\f..r ETR set ER [00.35. EFl, FHY. DFY. BPjf): 

E~IX.35 

Lew, 3..(.3 Comments: 31 total good hkl\\!s. blo,\! =56 bad 

High 71.-+ 

StJ.~ 

.~herge E\LX/O,35 (All Depths): ~5~ °0 

Standard Deviation (.\11 Depths):~ 
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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: Gusher Utah Phone: 801-722-3307 

Drill Rig Make and Model: Diedrich D-120 Equipment No. 07""'009 

Driller: Mike Labenski SPT Hammer Type: Automatic 

Condition of Hammer:....::,G""'o"-"o=d'--____ _ Weather: CloudY Temp:.......c4-",-0_ 

Drill Rod Size: A WJ OD(in) __ ID(in) __ 

PDA Operators: Sjoblom. Bischoff 

Sampler Size: SPT OD(in) 2.0" ID(in) 1 3/8" 

Location of Boring: Legacv. Fannington (""'3-'J89) Drilling Method:c....!H-",S",-",--,-<\ __ _ 

PDA Equipment used: PAC S.~.1 'J47K Strain Transducers: Fl 30N\\"Jl F2 30NWn 

Accd. Transducers: Al 340 A2 353 

lVlonitored Data: 

Recommend monitoring at 3 depths benveen 15 and 50 Jeet. 2 foot interval each. 

First Depth 

PDA xFile Name (*.X01) Legacv4 

PDA qFile Name (*. Q01) .. PDA Blow 1\umbers: From_l_ To 45 

Depth fromK to 21' SPT Blow Counts (each 6 inchest.8_ -.JL -.liL _1_1_ 

BPF(2nd..,- 3rd 6 inches) 26 

PDA Parameters Monitored (Recommend Etl.\.: ETR set ER (o 0.35. EF2. FJf.r DFV BPJf): 

EYlX.35 

Low 34.3 

High 65."7 

Std. 7.5 

Comments: 45 good blo\\'s recorded 
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Second Depth 

PDA xFile :\ame (*X01) Legacv4 

PDA qFile :;ame (*QOJ) __ '_' __ PDA Blow )Jumbers: From 46 To 20G 

Depth from 2-+' to 26' SPT Blow Counts (each 6 inches) 24 54 ~ 57 

BPF(2nd - 3rd 6 inches) 103 

PDA Parameters Monitored (Recommend E'vfX, ETR set ER to 0.35, EF2, FJ{'f, DF.'y~ BPJ1): 

EMX/.35 

Low 31.-+ 

High 65.7 

Avg. 43.6 

Std. 8.5 

Comments: 163 good blows recorded: Blow #46 bad 

Third Depth 

PDA xFile \lame (*.l"0l) Legacv 4 

PDA qFile )lame (* QOl) .. PDA Blo\v \iumbers: From 210 To 346 

Depth from 28' to 30' SPT Blow Counts (each 6 inches) 13 26...±L 50 

BPF(2nd - 3rd 6 inches)-.1L 

PDA Parameters :vlonitored (Recommend EJ1..r ETR set ER [0 0.35, EF2, FJL,( DFY. BPJj): 

ErvfX:.35 

Low 34.3 

High~ 

:\\g. 49.'"' 

Std.~ 

Comments: 1 ~7 good blows recorded 

Aycrge L\[XJO.35 (All Depths): ..J.6() <) () 

Standard Deviation (All Depths): S - 0 n 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company:--"H..o,:a=z,--T ...... e=c=h:....-______ _ Date: 3-1 & 3-2-')000 

Drilling Company Address: 3131 Lanark suite B: Meridian. 1083607 Phone: 800-,59-150) 

Drill Rig Make and Model: CME 850 Equipment No. 267652 (1995 \;fodel) 

Driller: Rick Knott SPT Hammer Type: ...:.A..,.,u""t-"'-om'-'-=at::....:ic"--___ _ 

Condition of Hammer: Good Weather: Cloudy Temp:-,-4.=...S_ 

Drill Rod Size: NWJ OD(in) __ ID(in)__ Sampler Size: SPT OD(in)~ID(in) 1 3/8 

PDA Operators: Sjoblom. Graham 

Location of Boring: I-"15! South side of Jordan River Drilling Method: Mud Rotary 

PDA Equipment esed: PAC S.:-I.12.i7K Strain Transducers: FI 30N\\."]1 F2 30N\VJ2 

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) LEGACY5 

PDA qFile Name (*QOJ) LEGACY5 PDA Blow Numbers: From_l_ To~ 

Depth from 20' to 22' SPT Blow Counts~ ~ _1 __ 1_ 

BPF(2nd - 3rd 6 inches)~ 

PDA Parameters Monitored (Recommend E'vL'( ErR set ER to 035 .. EF2. F'v['( DFY. BPJf): 

E:vrX.35 

Low 60.0 

Hig!1 h2.~ 

A\g.f12.1 

Std.~ 

Comments: -+ rotal good blows 
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Second Depth 

PDA xFile :"Jame (*X01) LEGACY5 

PDA qFile Name (*Q01) LEGACY5 PDA Blow Numbers: From_7_ ToJ..:L 

Depth from :]5' to ~-;' SPT Blow Counts (each 6 inches)l_l _ _ 1 __ _ 

BPF(2nd..,.. 3rd 6 inches)~ 

PDA Parameters Nlonitored (Recommend £.'v[)( ETR set ER ro 0.35, EF2, F'vlX, DF:V, BP.'vf): 

EMXI.35 

Low 60.0 

High 65.7 

Avg.61...J. 

Std. 2.) 

Third Depth 

PDA xFile ~ame (*X01) LEGACY) 

Comments: 4 total good blows 

PDA qFile N.1me (*Q()l) LEGACY5 PDA Blow ~umbers: From~ To 23 

Depth from 30' to 32' SPT Blow Counts (e.1ch 6 inches)_l_ll ~ 

BPF(2nd..,.. 3rd 6 inches)~ 

PDA Par.J.meters yIonitored (Recommend L\1X, ETR set ER (0 0.35, EF2, FJit DF\ BPJ!,): 

E\[XI.3) 

Low 600 

High 71.J 

.-\ \g. f)5. 5 

Std.~ 

Comments: 1'" t01.11 good blo'vvs 
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Fourth Depth 

PDA xFile Name (* XOJ) LEGACYSA 

PDA qFile ~ame (* QOJ) LEG.-\CY5.-\ PDA Blow Numbers: Froml To.l.:L 

Depth from 50' to 52' SPT Blow Counts (each 6 inches)_..:L -=L_ 

BPF(2nd ..:... 3rd 6 inches)--,,-8_ 

PDA Parameters ~10nitored (Recommend EvE,( ETR set ER [00.35. EFJ. FJL,( DFV, BPJJ): 

EMXI.35 

Low 57.1 

High 60.0 

Avg. 59.3 

Std.~ 

Comments: 8 total good blows: Readings taken on 

Third Depth 

PDA xFile :-Jame (* ."(01) LEG.-\CYSA 

PDA qFile ~ame (* QOl) LEGAC':-5A 

3-2-00 

PDA Blovi "\'umbers: FromJJL ToJJL 

Depth from 70' to 72' SPT Blow Counts (each 6 inches) 1 blow in 18" 

BPF(2nd - 3rd 6 inchesl __ 

PDA P:::lrameters Monitored (Recommend E\1)( ETR set ER [0 035. EFJ, FJL'( DFS, BPJf): 

EMX35 

Lo\v 62.9 

High 62.9 

Avg 62.0 

Std . .JlJL 

C ommen ts: __ l,-t"",o""ta"",l....;;g"""o"",o-,,<-d """b-,-,l o!....:.w..:...::'-'R~e"-":J.""'d"-"in.!..:;g>--'t""'a"-"ke::..!.n"-o"'-'. n",--

3-')-00 

AYerge £\IX/O.35 (All Depths): 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: Lavne Christiansen Date: 3-7-;000 

Drilling Company Address: 1707 S. 4490 \V .. SLC Phone: (801)972-3333 

Equipment No. 5908 Drill Rig Make and Model: CME 750 

Driller: Christian Davis SPT Hammer Type: -'.A...!Cu=t""-om~at-,-"ic,,,--___ _ 

Condition of Hammer: Fair ----=.-==----- Weather: Cloudv Temp:--,-+-",-O_ 

Drill Rod Size: A WJ OD(in) __ ID(in) __ 

PDA Operators: Sjoblom. Graham 

Sampler Size: SPT OD(in)~ID(in) 1 3/8 

SPT ODOn)'.~ ID(in) 2 

Location of Boring: I -15 ! l:S-89 Drilling ylethod: Rotarv Wash 

PDA Equipment Used: PA.C SS.l'47K Strain Transducers: F1 30N\VJl F2 30Nwr 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 deprhs between 15 and 50 feet. 2 foot interval each. 

First Depth 

PDA xFile ~ame (*XOI) LEGACY6 

PDA qFile Name (*. QOJ) LEGACY6 PDA Blow Numbers: From_l_ Tol 

Depth from 22' to 2-+' SPT Blow Counts_l_l_l_ ~ 

BPF(2nd - 3rd 6 inches)~ 

PDA Parameters Yfonitored (Recommend ElLY. ErR set ER to 0.35. EF2. F.\f..Y. DFY. BP.\{): 

E\llX .35 

Lo\\' 6()n 

High 6:::.9 

.-\\g. 6()j 

Std.~ 

Commeilts: 7 total good blows: Califomio. SamDler L"sec! 
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Second Depth 

PDA xFile )Jame (*')(01) LEGACY6 

PDA qFile :-;ame (*. Q01) LEGACY6 PDA Blow Numbers: From.JL. To~ 

Depth from 25' to 27' SPT Blow Counts (each 6 inches)~ _1_l-=L 

BPF(2nd - 3rd 6 inches)_-+_ 

PDA Parameters Monitored (Recommend EJ;L{~ ETR set ER lD O.3j, EF2, F\iY, DF\ BP}vf): 

EMX'.35 

Low 60.0 

High 65.7 

Avg. 6~.9 

Std. 2.0 

Comments: 8 total good blows: California Sampler Used 

Third Depth 

PDA xFile ~ame (*._1."01) LEG.-\CY6 

PDA qFile ~ame (*. QOl) LEGACY6 PDA Blow Numbers: From~ T02 

Depth from 27' to 29' SPT Blow Counts (each 6 inches)~ ~ L L 

BPF(2nd - 3rd 6 inchesl_7_ 

PDA Parameters Monitored (Rt!commend EJL,( ETR set ER lD O.3j, EF:?, F'\L'( DF.V, BPJf.): 

E~fX'.35 

Lo\\ 62.0 

High 1S8.6 

.-\ \g. 6~Q 

Std.~ 

Comments: 1-1- total Qood blo\,\s: SPT Sampler L~sed 
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Fourth Depth 

PDA xFile Name (*.'(01) LEG.-\CY6 

PDA qFile Name (*QOI) lEG.-\CY6 POA Blow Numbers: From 57 To 105 

Depth from 32' to 3..J.' SPT Blow Counts (each 6 inches) ___ _ 

BPF(2nd - 3rd 6 inches) __ 

PDA Parameters Monitored (Recommend L'vD( ETR set ER ro 0.35, EFJ., F.'v['( Dry, BPcyf): 

E;vL,,(;'.35 

Low 65.7 

High 71.4 

Avg. 67.9 

Std.~ 

Comments: 49 total good blows 

Averge EYlXlO.35 (All Depths): 66.6 0
/0 

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: (801)972-3333 

Drill Rig Make and Model: Terramec 1000 Equipment )Io. 5708 

Driller: Jav Hulse SPT Hammer Type: Rope and Cathead 

Condition of Hammer:-,-F-""a~ir ______ _ Weather: P. Cloudy Temp:---!4-"'-0_ 

Drill Rod Size: A WJ ODCin) __ ID(in) __ Sampler Size: SPT OD(in)~ID(in) 1 3/8 

PDA Operators: Sjoblom, Graham 

Location of Boring: Lavne Christensen's Yard Drilling Method: HS.-\ 

PDA Equipment Used: PAC S.:-.J.1247K Strain Transducers: Fl 30N\\"J1 F2 30NWP 

Accel. Transducers: Al 340 A2 353 

Monitored Data: 

Recommend monitoring at 3 dep[hs between 15 and 50 feet. :2 foot interval each. 

First Depth 

PDA xFile )Jame (*.XOl) LEGACY7 

PDA qFile :'\lame (*QOl) LEGACY; PDA Blow Numbers: From~ To~ 

Depth from 20' to 22' SPT Blow CountsL 15 22 22 

BPF(2nd - 3rd 6 inches) 37 

PDA Parameters Monitored (Recommend EHX. ETR set ER [0 0.35, EF2. F.\['( DFY BP,\f): 

E:'-IX .35 

High 7,L-; 

High -1.3 

Std . .Ji.L 

Comments: 66 total 'Zood blo\\y 1'sed \fpbile B-~3 to JtHze, 

down ro :()' depth. the;]. tested TerrJ.mec 1 noo hJ.mme, in 

hole: Scott Church J.ctuJ.lh operated nJ.mmer "n the LeccJ.c'" 

:Jroiec:. but \\'J.S unJ.Dle to be there ;"or energy test 
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Second Depth 

PDA xFile Name (*'XOl) LEGACY7 

PDA qFile ~ame (*. QOl) lEGACY7 PDA Blow ~umbers: From~ To 115 

Depth from 22' to 2j' SPT Blow Counts (each 6 inches)~ ~ 12 l 

BPF(2nd - 3rd 6 inches) 28 

PDA Parameters Monitored cRecommend E'vLY, ETR set ER to 0.35, EF], F.'v1y. DFY, BPJ1): 

EMXJ.35 

Low 48.6 

HighLL 

Avg. 64.5 

Std.-LL 

Comments: 47 total good blows 

Averge E:YIXJO.35 (All Depths): 63.7 0/
0 

Standard Deviation (All Depths): 6. 7 °'0 
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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. 4.+90 \\1., SLC Phone: (801)972-3333 

Drill Rig N1ake and Model: \1obile B-80 Equipment No. 6164 

Driller: Jav Hulse SPT Hammer Type: Rope and Cathead 

Condition of Hammer: Fair CRust\(- small 6" diam. cathead) Weather: P. Cloudy Temp:.A1L 

Drill Rod Size: A WJ OD(in) __ ID(in) __ 

PDA Operators: Sjoblom. Graham 

Sampler Size: SPT OD(in)~ID(in) I 3/8 

Location of Boring: Lavne Christensen' s Yarci Drilling ~lethod: HSA 

PDA Equipment Used: P_-\C 5.)1.1 '"147K Strain Transducers: F1 30N\VJ1 F2 30[\;\\112 

Accel. Transducers: Al 340 .-\2 353 

Monitored Data: 

Recommend moniroring at 3 depths between 15 and 50 feet. :: foot interval each. 

First Depth 

PDA xFile ~ame (*X01) LEGACY8 

PDA qFile ~ame (*QOJ) LEGACY8 PDA Blow Numbers: From~ To 45 

Depth from 25' to 27' SPT Blow Counts~ ~ _1_1_ 12 

BPF(2nd .;... 3rd 6 inches) 27 

PD.-\ Parameters \.-lonitored (Recommend E.\.L\( ETR set ER to 0.35. EF::, F\Lr. DFY BPJJ): 

E\'-IX.35 

Lo\v -1.8.6 

High 686 

.-\ \g. 01.3 

Std.~ 

Comments: 43 total g00d blows: Csed \[nbile 8-53 to J.W2er 

do\\-n to '"15' depth. then tested \fohle 8-~() hammer in 

hole: not sure \vhl> acrualh' operated 11:1mmer ,m (he Lec:J.c, 

oroject 
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Second Depth 

PDA xFile )lame (*.)(01) LEGACYS 

PDA qFile ~ame (*. Q01) LEGACYS PDA Blow Numbers: From ..16 To 120 

Depth from 27' to 2G' SPT Blow Counts (each 6 inches)l ~ 25 36 

BPF(2nd -:- 3rd 6 inches) 31 

PDA Parameters Monitored (Recommend E'vLY. ETR set ER to 0. 35, EF2, F'v!..¥. DFN, BPJ;f): 

L'vlX/.35 

Low'+S.6 

High 68.6 

Avg. 61.2 

Std.~ 

Comments: 75 total good blows 

Averge E:YIXlO.35 (All Depths): 61."1 °'0 

Standard Deviation (All Depths): j.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: Gusher "l'tah Phone: 801-722-3307 

Drill Rig ;vla.ke and ;vlodel: Diedrich D-120 Equipment No. LX1366 (licence olate#) 

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) 2" 

Location of Boring: Glover's Lavne. \Vest ofT-IS Structure Drilling Method:-->H-'-'S"""A..o-__ _ 

PDA Equipment Used: PAC S.X 1247K Strain Transducers: FI 30NWJ1 F"l 30NWJI 

Accel. Transducers: Al ~40 A2 3S3 

Monitored Data: 

Recommend monilOring at 3 deprhs between 15 and 50 feet. 2 foot interval each. 

First Depth 

PDA xFile \Tame (*X01) Legac\'9 

PDA qFile \Tame (*Qon __ '_' __ PDA Blow Numbers: From 2 To_1_7_ 

Depth from 30' to 32' 

BPF(2nd - 3rd 6 inchesi...i 

SPT Blow Counts (each 6 inches)l-.-L~~ 

PDA Parameters :vronitored (Recommend E"'f..t ErR set ER to 0.35. EF:l, FJf..,( DF.V, BP.tf): 

E'vIX.3S 

Lov.: 82.0 

High 105.-

:\\"g.01.3 

Std.~ 

Comme:l.ts: 16 good blows recorded: California Sampler 

used 
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Second Depth 

PDA xFile Name (*X01) Le2acv9 

PDA qFile ~ame (*Q01) __ '_' __ PDA Blow Numbers: From.lL To 43 

Depth from 32' to 34' SPT Blow Counts (each 6 inches)i ~ ~ ~ 

BPF(2nd - 3rd 6 inches) 1 ~ 

PDA Parameters Monitored (Recommend EJix:. ErR set ER [0 0.35, EF2, F.'vi¥. DFN, BPM): 

EMX/.35 

Low 68.6 

High 102.9 

Avg. 85..+ 

Std. 8.2 

Comments: 26 good blows recorded: Standard SPI Sampler 

used 

Third Depth 

PDA xFile ~ame (*XOj) Legacv 9 

PDA qFile ~ame (*QOl) __ _ PDA Blow Numbers: From 45 To 65 

SPT Blow Counts (each 6 inches)..:L..:L ~ L Depth from 35' to 37' 

BPF(2nd - 3rd 6 inches).JiL 

PDA Parameters :v10niwred (Recommend Lvi\~ ErR se[ ER £0 0.35, EF:', F.HY, DF"V, BPj,J,): 

E:VlX'.35 

L 0\ v..B..QJL 

High 1000 

.-'\\'£:. L.)111 

StJ. 5.9 

Comments: .., 1 good blows recorded 

.. \\er~e E'\IX/O.35 (All Depths): SS.S I)n 

Standard Deviation (.\11 Depths): Sri ()" 
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Utah Department of Transportation 

Geotechnical Division-SPT Hammer Calibration 

Calibration Set Up Data: 

Drilling Company: R C Exploration Date: -1--3-2000 

Drilling Company Address: Gusher Utah Phone: 801-7:22-3307 

Drill Rig Make and Model: Kilman Brainer CBK)-66 Equipment No. BK-660693-1 08 

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)~ID(in) 1 3/8 

PDA Operators: Sjoblom. Bischoff 

Location of Boring: Pages Ln. South of BARD Landfill Drilling Method: HSA-8" 

PDA Equipment Used: P.-\C S ~ 1 '1-1-7K Strain Transducers: Fl 30NWJl F2 ,O"'\TWJ2 

J.-\ccel. Transducers: Al 340 _~' 35~ 

Monitored Data: 

Recommend moniroring Qr 3 depths between 15 and 80 feet. 2 foot interval each. 

First Depth 

PDA xFile ~ame (* XOll LEGACYI 0 

PDA qFile ~ame (* QOl) LEGACYl 0 PDA Blow Numbers: From~ To~ 

Depth from 50' to 52' SPT Blow Counts~ -.l.iL 15 2 

BPF(2nd - 3rd 6 inches) .25 

PDA Parameters :vlanitored (Recommend LHX. ETR set ER ro 0 35. EF:. F\Lr DFV. BPJfl: 

£\1X. .3.5 

Law~ 

High -; j.~ 

A\'g f)Q:­

Std. .3.2 

Comments: .5cJ. total !load blO\\s 
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Second Depth 

POA xFile :'-Jame (*XOl) LEGACYlO 

POA qFile "\"ame (*. QOl) LEGACYlO POA Blow :-.l"umbers: From..2.L To 133 

Depth from~ to 62' SPT Blow Counts (each 6 inches)~ -.L L ~ 

BPF(2nd - 3rd 6 inches) 20 

POA Parameters .'vlonitored (Recommend E'vLY, ETR set ER to 0.35, EF2. F.'vLY, DFV, BP,'vf): 

EyfXU5 

Low 54.3 

High 80.0 

Avg. 67.7 

Std. 5.0 

Comments: 43 total good blows 

Averge E:VIXlO.35 (All Depths): 68.6 ~.'0 

Standard Deviation (All Depths): -+.2 % 
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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:-'G""'u=s=h=er'-C='-=.=ta=hO--________ Phone: 801-722-3307 

Drill Rig ~'fake 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, Gmham 

Location of Boring: 4100 S. 4800 W. - West Valley Drilling Method:~H-,-,S,,-,-.-\->-__ _ 

PDA Equipment Used: PAC S.N.1247K Strain Transducers: Fl 30NWJl F2 30Nwn 

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 :-Jame (*.X01) Legacv4a 

PDA qFile ~ame (*QOl) ___ _ PDA Blow Numbers: From~ ToJ...:±.L 

Depth from 15' to-.lL SPT Blow Counts (each 6 inches)~~~ 20 

BPF(2nd...,.- 3rd 6 inches) 37 

PDA Parameters Monitored (Recommend EJLY. ErR set ER to 0.35, EF2, F'vL,( DFY, BP.\j): 

E\IX'.35 

High~ 

.-\vg. g1.3 

Std. f)3 

Comments: Retest of hammer \vhich was cleaned and 

lubricatec since test performed on 2- "'S-OO: 

63 1:lIo'.\;; :-ecorded 

PLATE 1- 23 



Second Depth 

PDA xFile :Jame (*XO 1) Legac\'4a 

PDA qFile Name (*QOl) __ '_' __ PDA Blow Nwnbers: From 1-1-3 To :10 

Depth from 25' to ::' SPT Blow Counts (each 6 inches) 5 L 25 ..1.L 

BPF(2nd -'- 3rd 6 inches) 34 

PDA Parameters Monitored (Recommend E'viY. ETR set ER to 0.35, EF2, F\1X, DF~'y: BP.vi): 

EYIX/.35 

Low 68.6 

High 94.3 

Avg. 78.7 

Std. 5.0 

Third Depth 

Comments: 68 blows recorded 

PD.-\. xFile Name (*X01) Legacv4a 

PDA qFile0iame (*Q01) __ " __ PDA Blow :-';umbers: From 212 To 273 

SPT Blow Counts (each 6 inches)...±.. -.2.... 23 26 Depth from 35' to 37' 

BPF(2nd - 3rd 6 inches) 32 

PDA Parameters rvlonirored (Recommend EJfX. ETR set ER to 0.35. EF2, FMY. DF.V. BP.v!.): 

ENiX'.3:' 

L 0 \ v...=.L.:L 

High s:'-;-

.-\.\g. "QS 

Std.-=L.:L 

Comments: f)'" blows recorded 

.\.vcrge E\IXiO.35 (All Depths): -;-C).L) Of) 

St~nd~rd Deviation (All Depths): , . ...1 0" 
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nar co uu uJ. . ...J'-r' 

Frtteen Square em Cone Calibrauon Sneet 

Cone Info: 
Serial #: 
Date: 
Tip Load CaDacity: 
Tip ~ndAre8 
!="r!~. L . .'::::a-2 Capasity: 

Pressure Capaciiy: 
x acceierometer: 
y acceieromerer: 
RTD Location: 
Geophone: 

Calibrator Info: 
Sensitivit)r 

Area Conversion: 
Pressure Ccnvefsion 

Tip Calibration: 
Baseline: 

Sleeve Calibration: 
Baseline: 

Aoar;; Systems uo 

Stress 
(bar) 

a 
100 
200 
300 

Stress 
(bar) 
0.00 
3.00 
6.00 
s .. GG 

12.00 
15.00 

AD058 

AD058 
12-Oct-99 

none 
none 
load cell 
installed 

1500 bar @ 
15 cm2 
15 bar fa) 

225 crn2 
500 psi @ 

9 
9 

0.000313 volUlb. 
6,1516 cm2!in2 

14.5038 psi/bar 

-0.039 volts 

Cal. Output Desired Output 
(volts) (volts) 

00000 0.000 
1.0555 0.500 
2.1110 1.000 
3.166.1 1.500 

2.000 

0.035 volts 

7.5 voits 

75 volts 

301.2 ohms 

Actual Output Error 
(volts) (%) 
0.000 
0.500 0.00% 
1.000 0.00% 
1 500 O.OOo/e 
2.Cl1J1 (') nr:.OI ..... '. _""" ... c 

201.7 onms 

Cal. Output Desired Output Actual Output Error 
('Yo) (volts) (volts 1 (volts) 

0.0000 0.000 0.000 
0.4750 
0.9499 
~ .4249 
~ 1""1:--- ....... 
J .O::):::~ 

2.3748 

1 .SOO 
2.000 
4.500 
'=' ""'t""'lf"""! o.vuv 

7.500 

1.501 
2.999 
J1 c: r'l "J 
-r.vO"";_ 

6.001 
7.5G3 

0070:~ 

-0.03% 
n (\701 
-...".'-', J\J 
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Mar 28 00 Ol:52p ConeTec l604J3cr-<tuoo 

:=ifreen Sauare em Cone Calibration Siir:cc 

Pressure Calibration: KUlite SIN 6 i IT -4-95 Aipha Coae 046-72 
Baseline: o 111 volts 972 onms 

Pressure Desired Output Actual Output Error 
(psi) (volts) (volts) (%) 

o 0000 0.000 
100 1.500 1.497 -0.20%.1 
200 3.000 3.003 0.10% 
300 4.500 ~ z;: .. z;: ("\ ')')01 

..,. • ...i I",,) U.'-"'~ ,0 

400 6.00e 6.030 O.50~~ 

500 7.500 7.545 0.60';>/0 

X Accelerometer Calibration: 
Baseline: 0 volts not installed on creation 

Acceleration Desired Output Actual Output Error 
In) 
I;;:}; 

-1 
1 

Y Accelerometer Calibration: 

(vnlts) 
\. _."- I 

-3.530 
3.530 

Baseline: 0 volts 

(volts) 
0.000 
0.000 

Acceleration Desired Output Actual Output 

Temperature Calibration: 
Baseline 

A.care Syste~s Ltd. 

(g) (volts) 
-1 -3.530 
1 3.530 

3.104 vclts 

A0058 

0.000 
0.000 

(%) 
-100.00% 
-10Q.00% 

not installeu on creation 
Error 

(%) 
-100.00% 
-100.00% 

inst811ec in load cell 
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Fifteen Square em Cone Calibration Sheet 

r.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 L:e. 

Stress 
(bar) 

n 
v 

100 
200 
300 
400 

Stress 
(bar) 
0.00 
3.00 
6.00 
9.00 

12.00 
15.00 

/\0070 

AD070 
04-May-99 

1500 bar @ 
15 cm2 
15 bar @ 

225 cm2 
500 psi @ 

none 9 
none 9 
load cell 
installed 

0.000315 volt/lb. 
6.4516 cm2/in2 

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 Error 
(volts) (%) 
0.000 
1.494 -0.40% 
2.998 -0.07~,'O 

4.509 0.20% 
6.022 0.37% 
7.531 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 

(g) (volts) (volts) (%) 
-1 -3.530 0.000 -100.00% 

3.530 0.000 -100.00% 

Y Accelerometer Calibration: 
Baseline: 0 volts not installed on creation 

Acceleration Desired Output Actual Output Error 
(g) (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 

';ccra Svstems l..:c.~C070 PLATE J-4 



Fifteen Square em Cone Calibration Sheet 

Deep Cone Calibration 
Adara Systems Ltd. 

Cone Info: 
Serial #: 
Date: 
Tip Load Capacity: 
Tip End Area 
Fric. Load Capacrty: 
Friction Area 
Pressure Capacity: 
x aceslerometer: 
y accelerometer: 
RTD Location: 
Geophone: 
Tilt Sensor 

Calibrator Info: 
Sensitivity: 
Area Conversion: 
Pressure Conversion 

Tip Calibration: 
Baseline: 

Sleeve Calibration: 
Baseline: 

Adara Systems Ltd. 

Stress 
(bar) 

a 
100 
200 
300 
400 

Stress 
(bar) 
0.00 
3.00 
6.00 
9.00 

12.00 
15.00 

AD092 

A..D092 
01-Nov-99 

1500 bar @ 
15 cm2 
15 bar @ 

225 cm2 
500 psi @ 

none 9 
none 9 
Geophone carrier 
installed 
Adara 

0.000313 voltflb. 
6.4516 cm2/in2 

14.5038 psi/bar 

-0.033 volts 

Cal. Output Desired Output 
(volts) (volts) 

0.0000 0.000 
1.0555 0.500 
2. 111 0 1 . 000 
3.1664 1.500 
4.2219 2.000 

0.056 volts 

Cal. Output Desired Output 
(volts) (volts) 

0.0000 0.000 
04750 1.500 
09499 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 Error 
(volts) (%) 
0.000 
1.500 0.00% 
3.001 0.03% 
d 503 0.07% 
6000 o 00':;/0 
7.492 -0.11 % 
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11/03/1999 89:17 6tJ43::::74B6o CO,JETc.,_ 

Fifteen Square em Cone Calibration Sheet 

Pressure Calibration: 
TransdUCei: Kulite S/~4 Q45-44 

Baseline: 0.155 volts 

Pressure Desired Output 
(psi) (volts) 

o 0.000 
100 1.500 
2"" vv 

300 
400 
500 

X Accelerometer Calibration: 

3.000 
4,500 
6.000 
7.500 

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 
Acceleraticn Desired Output Actual Output Error 

(g) (volts) (volts) (%) 
-15 degrees 
+15 degrees 

Y Accelerometer Calibration: 

-1.500 
; .500 

-1.5 j 1 
i .5i 1 

0.73<>0 
0.73% 

Baseline: -0.03 volts not installed on creation 
Acceleration Desired Output Actual Output Error 

-15 degrees 
+15 degrees 

Temperature Calibration: 
Baseline 

Acar2 Systems :...tc 

(g) (volts) (%) 
-1.500 -1.538 2.53% 
1.500 1.538 2.53% 

3.413 volts installed in geophone carr 

ADOS::: 
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;PEGG 
I ' Daily Baseline Summary 

Project No.: OC -- 3m 
: P-Jject Location: Lebit(.';' - -PAKiS-H LA,";6 
.. Client/Rep: KLE'Iv'f=E.LJ)[f2./ bR£.& 

Date: /;?,/;;'CJ9~' 
RigT~u(4< 

Operator: R-t--pj:::b::.rl 

! Calibrations @ 7.5Volts i Standard 10 cm2 cone Standard 15 cm2 cone 
I Tip 1000 bar-i 39,2 ts7:volt-· 33,3 bar/volt 1500 bar 208,8 tsflvolt-200 bar/volt 

I Friction 10 bar-1392 tsf:volt-1 ,333 barNolt 15 bar 2,088 :siivolt-2,00 bariVolt 

i Pore Pressure i Both cones: 500 pSi-66,67 psiIV0It-4,80 tsf/volt-153,8 fUvolt-46,87 mNolt 
I 

Sounding Into 

Cone/Size 0'13/ 0 IS 
I 

I Hole No, 

I we .. ).1· zo3 
I Elevation (tt) 

Northing or LatitUde 

I Eastlng or LatitUde 

I Pre-bore (tt): 
I 

Channel 

Tip 

SleeVE; 

PP 

Temp 

Start 
Baseline (Volts) 

-.101 

·010 

i j -z..oO 

I Start Deoth: ~ 

Sounding Info : Channel Stan 
Baseilne \Voitsl 

Cone/Size ctej. 0 (b- i 
Hole Nc, 

'v~'c. 17-~I.q 
Tip 

-,IOi 
Elevation (tt) : Sleeve 

Northing or Latltuoe 'PP 

Easting or Latltuoe 

, Pre-Dare \ f:): 

30~ndlng I nie 

Cone'Slze 053/015 
~o:e r'JQ, 

vv't 15 - I ~ C 

:e-Jcre .~:: 

i Temo 

d.,138 

,Start Depth: (ttl 

Cha~ne! S:ar~ 
Baseline ,VoltS: 

118 

I e,La 
Siee\'e 

• 03(1 
~p 
r', 

t leG 
-ern 0 

'I '0' Of' , J --i... 

c:,'~r- "'ep'h"'" ""' ,-,LC::Il- ll.,'LI.,p-
, ' 

Enc 
Baseline (Volts) 

-.0'1£.0 

.031.c 

. I I L, 

( tS,l=im ) 

E'ld 
Baseiine (Volts) 

-.10) 

Ene 
Baseline I VOltS) 

~ . ICC 

.c..q~ 

~ 
f '7' ,,", 
0Li 

d.OCq 

- Volt 
End-Start 

0/1 

I Water Table (tt): 

VOlt 
Eno-Stan 

.024-

i Water laDle (ftl. 

VOlt 
E10-Star: 

o\~ 

- Eng, Value Correction Made 
, (- Voit X Calib) (-- Eng,) 

1 ____ 

- Enc, Value Correc:lon Mace 
(- Vol(X Caiib) (-L Eng,) 

-------
1(: 0 - l t ,C 

- Eno, Value I Correc:lon ,l,1aoe 
• - VOICX Cailo I (- -, E"g, 

-----

ConverSion Values De01h. ~ ,11=3,23:: - P"essu~e Stress: • bar= i 00 kP2 = 1 .J4J. 'Sf = • J,50 OSI = i 0.: 911 = 33,4 't. 
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Daily Baseline Summary 

! Project No.: lC ~3J:c~ ~ 
I Project Location: L0CfC y iJ\Cr{n))j.- ( '\i: nsJ\ k t'lC 

; Client/Rep: +!..\(\(\(~\(lEr I l'l-n:l 

; Calibrations @ 7.5Volts 
i _ 

liD 

i Friction 

Standard 10 cm2 cone 
1000 bar-139.2 ls:,'volt- ~ 333 barvolt 

10 bar-~392. tsfivolt-1 .333 Dar/volt 

Date: r C-/2-1 i 11 
Rig 1\'\X"1~ D 
Operator: -kg-

I Standard 15 cm 2 cone 
1500 bar 208.8 tsrivolt-200 bar,volt 

15 bar 2.088 isf/volt-2.00 oar/volt 

! Pore Pressure 50th cones 500 pSI-66.67 DsiIV0It-l.80 tsi/volt-153.8 ft/volt-l6.S7 rnlVolt 

Sounding Info I 

Cone/Size 05' ,0 (j- : 
I 

Hole No. 

at-IS -2-ZJ 
E'evation (It) 

Northing or Latltuae 

EasCing or Lalltude 

! P~e-Dore if""!): 

Channel 

Tip 

SleevE; 

PP 

Temp 

• Start Dept~: 

Start End 
Baseline (Volts) Baseline (Volts) 

/,\\) /--,100 

.01-8 ,~l 

,1:;1 ,130 

f'inai DeDth (ft) 

- Volt 
End-Start 

cl3 
,Ol3 

-,021 

Water TaDie (ft): 

- Ena. Value 
(- Vol(X Calib) 

Z-40·0 

Correction Made 
(-- Eng.) 

2i.sCi .o 

.~ 

Sounding In;o 

Cone:S,ze 

C~annel Star: Ena I Vclt 
E,1d-Start 

- Eng. Value Correction M, 

hOie No. 

I E:evc:1lor; Itt) Sleeve 

I Northing or Latltuoe PP 

toasting or Latitude lemD 

Pre-Dore ,;t) Stan DeDl!:' !.r:l 

SCundlng infc Channel 

Co~e Size 

S,eeve 

Baseline IVolts) Baseline (Voitsi I 

Final DeDt:l (it:· 

C:~O 
5ase 1 lne ,Volts i 

W2ler Taole ! f1): 

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

1- Volt X Callo) 1.-- E19·1 

CPT File 

E~c. Value 
\)CI(X CaliC 

Cor,ec!cr; Mace 
-- E;g, 



Daily Baseline Summary 

Project No.: ':\.'" -.3CC , _ 
Project Location: L2i..,.;-l{·y NI~i~'Ai"- i~l2bi+ LANC 

: Client/Rep: +(LEIAJf:"E.LDfR. /T~ 

I Calibrations @ 7.5Volts Standard 10 cm2 cone 
'I Tip 1 coe :).3.r- ~:;9.': :s:,voIH 33.3 bar/volt 

, Friction I 10 bar-I .392 tsfivolt-l .333 bar/volt 

Date: Cl/-CiJ..~"(~C 
i Rig ~uCfC.. 
I Operator: REP/:mSH 

i Standard 15 cm2 cone 
1500 bar 208.8 tsf:volt-200 bar/voit 

15 bar 2.088 ts:·volt-2.00 bar/voi: 

Pore Pressure Both cones: 500 pSI-66.67 pSlfvolt-4.80 tsflVolt-153.8 fVvolt-46.87 mlvolt 

i 
Souno;r::: Info ~G< 

- O'Jc' 
I Cone/Size ,0k3" 
I Hole No. 
I \..-JC-15 - 22[1 B 

Elevation (ftl 

Northing or Latltuoe 

Channel 

Tip 

Sleeve 

PP 

Eastlng or Lat:tuoe Temp 

! Pre-Jore 1ft): 

Sounding Inro 05".:;j 

Cone/Size , O~S 

I Start DeDth: • 

Channel 

Hole Nc. i Tip 

\.vC ,- \l - d. IL\ 5 
i Elevation (ft) Sleeve 

Northing or Latituoe : PP 

Eastlng or Latl:uoe Temo 

: P~e-oore (ft): 
I . 

. Stan Depth' \' 

SounOlng Infc 0;:'-6 Channel 

Cone.·Slze I 015 

Hole Nc. -:-io 

\"';C-/ (c<1:)3B 
Elevallon f:1 S:eeve 

Nortllng cr ~3.l t'....ce ;Jp 

~emc 

Start 
Baseline \ Volts) 

- .J07 

/ 0"2.8 

" 145 

I I '2.31 

End 
Baseline (Volts) 

1_, /°4 
. OYj 

• IZS-

~,06L 

I Final' e!?th If'i-4 
L I (J.~ 

Start 
Baseline (Vclts) 

ro2. 
0"3 { 

[2, 

~ I IOl 

End 
Baseline IVOltS) 

c\03 

,033 

.136 

::;(,312 

Volt 
End-Start 

I Water TaDle (ft): 

- Volt 
End-Start 

0\ 

, Final Depth I 1t):.s0 . (1 3 I Water Table I. ft): 

Sian 
Baseline, VOlts 

-
1 CCiC; 

~ D 7Ci 

t I Ie 
d .5-<1 l 

E~c 
8aseill"e . Vc,ts: 

104 - I 

,03, 

11~1 

l,ltJE, 

VC!: 
Ene-S,an 

C ia 
'''- f 

;-e-QCr8 :'7"":, S tar: fJeot~· of!!:, 

~ Eno. Value Correction Maoe 
(- VoltX Calib) (-- Eng.) 

, -------

T 

- Eng. Value i Correction Mace 
i_ Volt X Callb) « Eng.) 

----I _____ 

-6. ( 

T 

- E.'1o. Value Cor~ec:ion ivlace 
VOltXCallbl - E;-,g., 

---------i6 

Conve,"'Sion Values Deo:,,;' .. 11=3.22 -: ;::J'essure Stress' 1 bar=: 00 kPa = ~ Jd4 :s; = i 4.:;0 ::lSi = i 0.: 9m = 33.<1 fe. 

PLATE 



~EGG 
I ' Daily Baseline Summary 

: Project No.: CO-j(:O 
. Project Location: L£br\Cy ~1ln-hJM I }Ju.tr S<1 
: Client/Rep: 1(l.£.I~ rr~J-r:£PJ fY\~ 

Date: 0 I - 0 1 - 00 
Rig /RVU-
Operator: RfP/..Jos rJ 

i ....:.C....:.ct=-I i....:.b_=ra-=t_i o_n--=s_@,,=--_7_=. 5_V_=o_=i t....:.s---:-_S=-t:..::.a=-n....:.d....:.a=-rd~1....:.0_=c=-m=-2--=-c....:.o _n e-=----____ S=-t....:.a=-n....:.d.::..:.a.:....:rd~1....:.5_=c=_m=_2_C=_o=_n.:....:e=____ _____ _ 
Tip i 1000 bar-'39.2 :s;!Volt- i 33.3 bar/volt 

Friction 10 bar-i392tsfivolt-1 .333 barlVolt 

1500 bar 208.8 rsfivoit-200 barlVolt 

15 bar 2.088 tst/volt-2.00 barlVolt 

I P::Jre Pressure Both cones 500 pSI-65.57 pSllvolt--4.80 :s!'volt-153,8 ft/volt--46,87 mlVolt 

~ Sounding IntCl.-<~ ': Channel 
, (J--' Ij ! 

I Cone/Size I {) • 

devatlon (ft) Sleeve 

Northing or Latitude PP 

, Eastlng Of L31:tuc:e I Temp 

Slart 
Baseline (Volts) 

--.IO~ 

,OU 

I I z..1 

I·lo~ 

End 
Baseline (Volts) 

-, III J 

• I (S' 

'Slart Dep1h: (f!!X 

SOL;ndlng inTO Channel ; Star~ Er'.a 

Cone/Size 
i Baseline :Volts) • Baseline !Volts) 

Ho'e ~~o 

1)Jc. -10- 2.3 L 
liP 

-,OC\Cj -,IO'l 
E!evalion i ttl Sleeve 

.O.qO ,oSO 
l\Jcr,hrng or :"~IitUGe pc 

,1(3 .\ -z.q 
Teme 

2.2 11 J,~03 

Final Deptn 'ftl: Q--':" 
5°, , 

ScurCIr;g Ir.;e Channel Start :::'lC 

8ase!ir:e Vo,tSI Baseline, VOlls I 

, ,e 
- ce,l - 10) 

3,8'2\/e 

I eLi I ,05\ 
FF 

I I ()Q 
'-' 'J 

, \7 C , 

-e~C 

)l 'l -, '-'c --, 
I I G " (?o 

, 
9' 

," rl,4 (1\" 

: 

VOlt 
Ene-Start 

'Water Table 1ft): 

VOlt 
End-Start 

.O\cp 

Water -:-acle 1ft): 

,/:;:1 

E,'l0-3:2r: 

r-~ 

L, ( '-' (.../ 

- Eng, Value I Correction Made 
(- Volt X Calib) j (-- Eng.) 

----

- Eng, Value Correction Me. 
(- VClt X Calib) (- Eng.) 

! -----------1-4- -7,+ 

, CPi:ac PcH I OA I 

- :::18. Value Correctlor :v1ace 
'/0:( X Callb· ,- ::ng: 

--------



Daily Baseline Summary 

i Project No.: 6D-.::LC . _ 
; Project Location: L8:AC y -N1e-t+v-'A Y- --PAtU:-H l.l\Nt:: 
! Client/Rep: -/!/...£I!JFELf)E..f2 ! Il'iM:TJA.-' 

i Calibrations @ 7.5Volts 
I TIp 

I Friction 

! Standard 10 cm2 cone 
1000 bar-139.2 ts:/volt-i 33.3 barlVolt 

10 car-1.392 tsi/volt- i .333 bar/volt 

Date: Of -10 -cO 
Rig~\.'CK. 

Operator: REP /:rCS+J 
Standard 15 cm2 cone 
1500 bar 208.8 tsllvolt-200 bar/volt 

15 bar 2.088 tsl/volt-2.00 barlVolt 
I------------------~--~----------------------------------------------------------------
I Pore Pressure Both cones: 500 pSI-Q6.67 pSiIVolt-4.80 tsl/volt-153.8 fVvoit-46.87 mlVolt 

! Sounding InfOOSS 
I Cone/Size . i) IS 
I Hole No. 
il,Je,· '2.'-- '2.01 
I Elevation (tt) 

I Northing or Lalilude 

I Eastlng or Latitude 

Sounding Inio 

Cone/Size 

Hole Nc. 
Se.. - Ilr 1. leG 

Elevation Itt) 

Northing or Lalltuoe 

EasCing or Latitude 

Sounding in:o 

Cone/S,ze 

Ncnnlng or :...atlluce 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 
-, (Ot '-., I ex) 

Sleeve 
,032- .031 

PP 
. J3Z- .. I.d..~ 

Temp 
J. ~~ J t,C6°Lc 

Start Deoth: (I~ : Finai D~3 ,(rJ3 
(j~. LSYV\) 

Channel Start End 
Baseline (Volts: , Base!ine (VOlts) 

Tip 
-.Oqq ~ ICO 

Sleeve 
IO~O 10;:8 

PP 
II G • l>l- 2.() . 

Temo 
1,<6<;1 d.I~S 

,Start Depth if~ I F'na: Dep§6~b3 

Channel Start E:;C 
Baseline (Volts' Base!lre ,Va its I 

IC~C 

Ter:lD 

~'-r- ~Ieo["· ·ft· ..(": ,-,La. -' I.',,' 
, 

- Volt 
End·Start 

! Water Table (It): 

- VOlt 
End·Star; 

I Water Table ift): 

Volt 
Ene-Start 

,0\-:;::' 

Weter TaDle if:: 

.:. Eilo. Value I Correction Mace 
(- VolCX Calib) (-- Eng.) 

I . 

----
! -----.-----

- Eng. Value Correction Made 
(~ VOlt X Calib) (-~ Eng.; 

----.----
- E:1g. Value Correction Made 

( . VOlt X Callbl (- - =:1g 

----
\-:; DP-:I 

Deolt:. ~m=3.2e 't - P-es3ureStress:· bar=~OO kP::: = ,.044 tsf = '4.50 OSI = ~O.'9'1l = 33.4 't. 

PLATE J-l 



Daily Baseline Summary 

, Project No.: CO-3)O '"' 
, Project Location: Li:bHC-r' ~'HM)AY - -t-MISrt LANE; 
,I C lie n tJ Reo: -t< L...£I i\..' ,:::eW 6~ / (Y\.4R,Tt tV 

! Calibrations @ 7.5Volts 
!-
I "P 

Standard 10 cm2 cone 
1000 bar-139.2 ts:/volt-133.3 barlVolt 

10 bar-1.392 .tsflVolt-~ .333 bar/volt 

Date: 0/- /). -00 
Rig ~()(K 

Operator: REP / -JCS r1 

Standard 15 cm 2 cone 
1500 bar 208.8 tsfivolt-200 bar/volt 

15 bar 2.088 :sf/volt-2.00 bar:volt I F~lctIOn 
i----------------------~--------------------------------------------------------------------
! Pore P~essure Both cones: 500 psi-66.S7 pSlivolt-4.80 tstlVolt-153.8 ft'voit--46.87 mlVolt 
I 

I Sounding InfoOS8 

: Cone/Size , 0 D-

i hole No. 
I SC.-l ~- 2.~'14 

E:evatlon (tt) 

Northing or Latitude 

Eastlng or LaCitude 

Sounclng inio 06'6 

E:e',allon \tt\ 

i Nortnlng or Lalltuoe 

Easllng or Lat::uce 

30u:iclng inTC 

~c'e 'Jo 
\1.1(-14-237 
E.e.'auon ,': 

--"::;-::::Cie l'. 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 
-. ID J -. ()Cj 7 

Sleeve 
032 , .05:3 

pp 

"/7 ,1~5 
Temp J,Q/5 2.~"i J 

i Start 0 . (tt): 
1 

( 5S. 3S0'\) 
Channel Slart End 

Baseline IVoits) Baseline (Volts) 

TID -.014 \ oc, 
S,eeve 

~ O~~ 05~ 
FF 

·111 12..1 
Temp 2,2S-S- 2.L-l.~ 

• Start DeOrti rinai C~'h23 
" 

S:2": 
BaSe!I,"""le VOitS I 

: ,0 

~ - , 

./~ .. J G..: 

( ,5· z..s ,,\.) 
cr:c 

3aseil;1e 'Voits, 

.1 ,7 

- Volt 
Ene-Star: 

.0"2- I 

,02..0 

! Water Table (ttl: 

VOlt 
E:ld·Start 

-,011-

Water !aOle ,ftl 

"/01: 
E'lc-S~a~' 

- Eno. Value Correction Made 
(- VoltX Calib) (-- Eng.) 

.----
4- J- -4.2-
\:l.Ci - .') 4 \,--

i C3Jecp I ~A. Ott T 

- Eno. Value I CorreCllon rv. 
I. Volfx Calibi 

- 24:-):0, 

E:lC '/21l..e 
\)OI(X Callt: 

-- Eng.) 

t24:.:,c) .-----
Ccrrec::on ,'/laCE: 

- E:1g 

-----

~~~------~~~----------------~~--~~'~'----'----------~---------------~~----

PLA~ 



Daily Baseline Summary 

! Project No.: 00- 3CO 
: Project Location: LEL-AC· Y 11IL~i-lvj A f 
i ClienVRep: f{L..r::rA.: FEwSi2./ trt~A..! 

i Calibrations @ 7.5Volts 
IT· : Ip 

I Friction 

Standard 10 cm 2 cone 
1000 bar-139.2 ts~:volt- i 333 barlVoit 

10 bar-'-1 .392 tsllVolt-1.333 bar/volt 

Date: 01-13 ""-00 
Rig7k'=LK 
Operator: Qbj) !TC'S H 

Standard 15 cm 2 cone 
1500 bar 208.8 :sf/volt-200 bar:volt 

15 bar 2,088 tsl/volt-2,00 bar/volt 

I Pore Pressure 
I 

Both cones: 500 pSi-66.67 PSliVolt-4.80 tsflVolt-153.8 ft/volt.....16.87 miVolt 

Sounding Inio-v ruo Channel 

Cone/Size ,[II S , 
Start 

Baseline (Volts) 
End 

Baseline (Volts) 
- Volt 

End-Start 
.:. Eng. Value 

(- Volt X Calib) 
Correction Mac: 

(-~ Eng.) 

f Hole No. 

iSC.-IS-LL7i.c 
I Elevation (itl 
I 

i Eastlng or Latltuoe 

Pre-op ~ 

Sounding Inro 

Cone/Size 

Hole No. 

E!evatlon (ttl 

Northing or Latltuoe 

I Easllng or Latltc:oe 

r Pre-Dore (tt: 

Sounolng ,nio 

Cone' Size 

,",ole No. 

Nc-;nlrg or _2tltuOe 

~as!;ng ,Ji ~a.~::LJce 

?r-e-oore (~t:. 

Conversion Values: 

Tip 

I Sleeve 

PP 

It 2-
Temp 

I Start Depth· ',I) ! Final 

Channel 

Tip 

Sleeve 

PP 

Temp 

: Start Depth: lit) 

010 

pc 

Temc 

Stan 
Baseilne (Volts) 

Eno 
Baseline (Volts) 

,Final Depth (It) 

Start 
Sase!lne (VoltS) 

'=::0 
Baseilne Voltsl 

I Water TaPle (ft): 

-- VOlt 
End-Star: 

: Water Table (ft) 

VOlt 
Enc-Star: 

Waler :aole ,;t, 

i~ 
!~ 
I _________ 

.:. Enc. Value Correc:lon MacE' 
(-- VOI(X Calib) (-- Eng,; 

! CPT File 

- E:lc. Value Correctlcn Mace 
,_ VOi(X Salibi (- - Er,g" 

Cecth: . m=3Z3 ft - Pressure/Stress: ~ ::Jar=' GO ,,::Oa = •. 04.1 tsf = 14.50 PSI = ~ 0 • 9m = 33,4 't. 

o PLATE J-13 



Daily Baseline Summary 

! Project No.: (('-YO 
i Project Location: lE.&K.r JJ'~L-,-!Ar 
, Client/Rep: -K/..E./~P-G4)c.~ / IH.ART)t\) 

j Caiibrations @ 7.5Volts 
i Tip 

I FrlCClon 

Standard 10 cm2 cone 
1000 bar-139.2 ts::voll-133.3 barNol1 

10 bar-1.392 tsilvoll- 1 .333 barlvoll 

Date: t; J - I <J -0 C 
Rig IKl)U( 

! Operator: REP j:ros rJ 

! Standard 15 cm2 cone 
! 1500 bar 208.8 Isl/voll-200 bar'volt 

15 oar 2.088 tsfvoll-2.00 oariVolt 

I Pore Pressure I Bott; cones 500 pSI-66.67 oSI/vo:I-4.80 tstNoll-153.8 ttJvoit-46.87 mIVol1 

Sounding Info 0:;;-8 Channel Start 

Cone/Size . (J Ci Baseline (Volts) 

Hole No. Tip 
5C-I)-·30 7 - ilL 

I Elevation (ft) Sleeve 
,OL(1 

Northing or Latiluee PP 

,11'9 
Eastlng or Latltuee Temp 

I G:71 

I P'e·oore 1ft): Start Depm: 1ft): 

Sounding info Star: 

Cone/Size 
Baseline rVolts) 

HOle No. Tip 

E:evaJlon (ft) Sleeve 

I Northing or Latltuee pp 

Eastlng or c.atituee Temo 

: F'e-oore I ttl: Stan Dept!"': (ft): 

Sounclng Intc Clannel Sta,': 
Saselire VOlts I 

"'-o:e No. 

S,eeve 

Northing or i...3.1:tuce 

,='2·c:::r6 ,'1:' 

End 
Baseline (Volts) 

~.oqq 

1052.... 

·'Lel 

2.I02..~ 

c;ld 
Baseline !,Volls) 

ene 
Baseline I Volts; 

- Voll 
Ene-Start 

,oi3 

.023 

052-

• Water Taole (tt): 

- VOlt 
Ene·Start 

Water :aole if!): 

VOl: 
E:lc·Star: 

Water -:-aore :t:· 

.:. Eng. Value Correction Maoe 
(.:. Volt X Calib) (-.:. Eng.) 

'~,O 'I' "" -. ,-LUCI,V 

4·(9 ! - 4, l£/ 

-'7'-' c( c;:) , - 2':3 q 

'- Ene. Value Correction M 
(.:. Vol(X Callb) (- Eng.) 

, CPi File: 

Eng. Value Correctcn Maoe 
I Voll X Callb):- Eng.; 

, ',I 



Daily Baseline Summary 

I Project No.: CC-300 
, Project Location: L~b+l(..'i' -H Ib-Hl..<.,tA r 
! Client/Rep: kJ.-t.f,A,JFeLbE.R I mAATtN 

i Calibrations @ 7.5Volts Standard 10 cm2 cone 
Tip 1000 bar-139.2 tsflvolt-133.3 barNolt 

Friction ' 10 bar-1 :392 tsf/volt-1 .333 bar/volt 

Date: O/-/7-CXJ 
Rig 7RAC_K RJ f7 

i Operator: REP/ .JOSrj 

Standard 15 cm 2 cone 
1500 bar 208.8 tsfNolt-200 barNolt 

15 bar 2.088 tsfivolt-2.00 ::Jar/volt 

; Pore Pressure I Both cones: 500 pSI-66.67 pSl/volt--4.80 tsflVolt-153.8 fVvolt--46.87 mlVolt 

Sounding Info o.sa i Channel Start End 1 

I 
Cone/Size 4 CI,-- I 

Baseline (Volts) Baseline (Volts) 

Hole No. 

SC·· 1"1-31 / 
Elevation (ft) 

Northing or Latltuoe 

Eastlng or Latituce 

i Pre-oore (ft): 

Sounding Inio 

Cone/Size 

Hole No. 

Northing or LatllUoe 

I East!ng 'Jr L2!1tcce 

Pre-bore (ft): 

Sounclng inro 

No~tnlng or La!lt~ce 

e-ccre : ~ 

Tip 

100 
Sleeve 

• ()L,~ 
PP 

• 1.qZ. 
Temp 

i ,Q,8 
• Start Depth: (ft): ff 

Channel 

1 Tip 

I Sleeve 

PF 

Temp 

Start 
Baseline (Volts) 

- .Qq2 

.053 

,. i:5 j 

).BI8 

End 
Baseline ,Volts) 

,Start Depth: ift): Final Death (ft): 

Channel 

Ip 

SiS8ve 

Temc 

Star; Deotn It I 

S~2r: 
Baseline Volts I 

ErlC 
Baseline 1 Voits ( 

- Volt 
End-Start 

- ; 0 II 

' Water Taole (ft) 

- Voit 
Erld-Start 

• Wa:er Taole (ft): 

\fOlt 
Ene-Stan 

:... Eng. Value Correction Mace 
( Volt X Calib) (-- Eng.) 

~ 

------S·I 1- 0'/ 

- EnG. Value I Correction Mace 
(- VolCX Caiibl (-- Eng.) 

! CPT File 

- ::::0. Value Correctlo~ 1"i1ace 
VOICX Caiib! 1- E~g. 

:r:; I ide: 

CorlVerSion I/alues' Deaf,:: ~,~=.3.28 H - ,Pressure, Stress: ~ :Jar==~OO ~Pa = ~_JJ.4 tsi = ~a.50 OSi = IO_~91T = 33.4 r.. 
PLATE J-15 



i 

, 

Daily Baseline Summary 

i PrOject No.: l."'XJ-7Y:)O 
• Project Location: L.£:c"'1i<:.y -HI ~HvJ4 Y 

Date: CJI - J £3 --CO 
Rig -r;<.P( K. R..J 17 

I C!ienURep: Kti.'Al~P-.UE:g.llltA~lliV ! Operator:~EP/:rOSH 

Calibrations @ 7.5Volts 
-;-10 

: Frlc:lon 
I~ ~ 
, I"'ore .wreSSi.Jre 
I 

! Sounolng Inro 050 
, 

Cone/Size .015 
Moie No. 

:JC ,- i 3 - 3Dlc> 
::!evaIIOn ,ft) 

Nor:nmg or LatllL..ce 

:Casting or Latitude 

C~e~oore \rtl: 

SOL;nolng Inro ()!:;'S 

Cone Size • (11:-

,",ole No. 

se. -/4 -3JO 
~:evatlcn ,f:! 

01or:nlng or ~at![uae 

Scunclng !GTe 

Channel 

Tip 

Sleeve 

I pp 

Temp 

Start De 

TIp 

Sieeve 

PF 

Temo 

C:lanre: 

Standard i 0 cm: cone 
1000 bar-~39.2 [S;,vOlt-1333 barlVoit 

! 10 bar-~ .392 tST!volH .333 bar!volt 

Standard 15 cm 2 cone 
1500 bar 208.8 tS;,'volt-200 bar,volt 

15 bar 2.088 :sl.'1olt-2.00 bar'volt 

I Botr, cones: 500 pSI-66.67 psilVoit-4.80 tsflvolt-153.8 fVvolt-46.87 rn,volt 

ft l 

Start 
Baseline IVolts) 

-. iO I 

·()<13 

,162 

,qY1 

Stan 
Baseline i VoltS) 

112-'J" 

S:2r~ 
8ase!ne \/o::s i 

Ene 
Baseline (VOltS) 

- .(lq"3 

.054 

• r~6 

~ I 781 

E~c 
Baselir:e ,Voitsl 

.064 

, ,~IO 

Er-:c 
8aSelirf \;Olts, 

- Voit 
End-Stare 

. OIl 

,Olte 

i Waler I aOle 1ft:: 

VOlt 
Ena-Star: 

.014 

. Waler :aole ift;: 

jolt 
E~c-Slar: 

i 
- Ene. Value Correction Made 

(-- VOI(X Calib) (-- Eng.) 

-----
J.2 - J; 2-

7.41 -1·1 

ene. Value CorreC:ion Mal 
,- Vol(X C2lib) I (-- eng.) 

.- 19· '1 

Ei.C Value Correction Mace 
\ic::-X "'=:alibi 1- - ~ng 

----------------- ---------
r::~:?s5ure ~·'_=S3 ~ :aIF =" CO r Fa = ~ ='~~ ~5~ = .. ~.SO ~5 == : S' : 9rn == 33.J ~I. 

---------------------p~L~A~I~E~J-~:~,6~ 



Daily Baseline Summary 

I Project No.: CC-3CC, 
I Project Location: Li:biJ(.'{ t-llbrtWAr 
. Client/Rep: 1<L..£INFEU:t: k. / J1LAKlIJ.,i 

i Calibrations @ 7.5Volts ! Standard 10 cm 2 cone 
I TiD 

! Fr,c:,on 

1000 bar-i39.2 tSfiVoit-133.3 bar/voit 

10 bar-1 ~392 t5f/volt-1 .333 bar:volt 

Date: C J -Iq -Cc 
Rig~ 

Operator: ~ /cJOS Ii 

Standard 15 cm2 cone 
1500 bar 208.8 tsf.'/0It-200 barlVolt 

15 bar 2.088 tsf/volt-2.00 bar/volt 

i Pore Pressure 
I 

Both cones: 500 psi-66.67 pSllVolt-4.80 tsflVolt-153.8 fttvoit--16.B7 mlVolt 

Sounding Inio 058 
Cone/Size , Q 15 ' 

I Hole No. 

! lIvC-'- 21-X3b 
I 
I Elevation (tt) 

Northing or Latltuce 

Easting or Latituce 

: Pre-bore (tt): 

Sounclng Inro as 8 
Cone/Size ,015 

HOi9- No. , 
'fJl,-lt-;;;2ll 
Elevation "ttl 

Northing or LaTituce 

EasTing or L,wtuce 

. Pre-oore !. ~tI: 

Sounclng inf:: 

Cone'S:ze 

;-iole ~Jo. 

CCi,verSio.l 'jaiLes: 

Channel 

Tip 

Sleeve 

PP 

Temp 

: Starr Depth 

Channel 

Tip 

Sieeve 

PP 

Temo 

Star: Depth: 

Channel 

: iO 

::0 

~err:c 

(' ): 

Start 
Baseline (Volts) 

.IO"L 

·010 
,115 

(.048 

Start , Baseline (Volts) 

~, 0'10 

.0'1Q 

.111 

15 13 

Ene 
Baseline (Volts) i 

-,cql 

,0'18 

./2 L I 

11~1~ 

End 
Baseline iVolts) 

·-.OQ1 

,c~0 

. ,"i 8 
/,515 

,ft):..e-: Fnal D'53Io'tS 
C I~. lSm ) 

E;iC 

Basei!ne Voits: Ease!lne :Volts, 

St2r~ Jeorr f:: 

~]eoth: .. rT:=:3.23·~ - 8ressure Stress 

- Volt 
End-Start 

OLI 

,Water Table Itt): 
! • 

VOlt 
End-Start 

.031 

i Water Taole I ttl· 

Voi~ 
Ena· S :3.r~ 

\/1/2:12: ,oDle 'r~\' 

- Ena. Value 
(- Voi(X Calibl 

).00 

Correction Mace 
(-- Eng.) 

-zoe ---
- E:-,.o. Value Correction Mace 

1- VoltX Calib) (-- Eng.) 

.----
14,3 

- ~,r;c. -!:3.llJe Correc:ion Maoe 
, VClt-X Calib' E~g.: 

1- I { 



Daily Baseline Summary 

Project No.: CO-3(7(1 
Project Location: tEL-A( Y ·tlJ(~tl\",\./,n 'T' 

. Client/Rep: ,-k'L.EI;!}r£LD~R 

. Calicrations @ 7.5Volts 
TIp 

F~lctlon 

Standard 10 cm: cone 
1000 bar- ~ 39.2 tsf'volh 33.3 barNolt 

10 bar-1 .392 .,sf/volt-1.333 barNolt 

Dete: Ci -20--oC' 
Rig iKJ'KK 
Operator: KEP J"65 

Standard 15 cm 2 cone 
i i SOD bar 2088 tsflvolt-200 bar'volt 

15 bar 2.088 :sflvolt-2.00 bar,voit 

Pore Pressure Both cones: 500 pSI-66.67 pSlivolt-4.80 :SfNOlt-153.8 fVvolt-46.87 :TlNolt 

! Sounaing Info ()..5,E , 

I Cone/Size . GIS 

Hale No. 

SC - 1/- Lei 
Elevation iftl 

Nonhlr:g or l..alltude 

Eas;lng or L.atltude 

j P'"e-ocre I,:t): 

SOl;nolng ir.TO 068 
ConeS':e • C J I) 

Eievarlcn 'Ttl 

,\Janning ·Jr ,-",tltuce 

F ~e-,='ore I h 

I 

Channel Stan E:ld 
Baseline (Volts) I Baseline (VOltS) 

Tip 

JOe -. os 'Z. 
Sleeve 

, o~-z: 055 
» 

pp 

157 . I G,5 
Temp 

·19Lj1 I 15'/5 

,Star, OeDt22't! • Final Deqt3@:J 
I' 'J' 

Char,nel 

Sleeve 

pp 

Temp 

:i-.a,""":, ...... e' 

S:ar: 
Baseline (Volts) 

-. o<i 3 

,049 

L,()S'3 

Sta:; 
EaS2!I:,e I \jC!~S I 

(~1.3(Y\ ) 

t:~C: 
Baseline 'VoltS) 

- ·eLi J 

:::'0 
Baseline, 'JOltS· 

.. Volt 
End·Start 

. 01'(. 

Water lable (ftl: 

'Jolt 
End-Start 

Waler Table 1ft): 

/e:: 
c":c-::tact 

- E:lg. Value Correction Made 
(- Volt X Calib) (-- Eng.) 

---
, ~:~r.23 DA T 

- E1o. Value Correc::on Ma 
\ 'Jol(X Calib) (-- Eng.) 

~~C. \}2!Je Correc:lo:1 Mace 
'JCii-:( Callc. 1-- ::ng .. 

PLATE J-'18 



iJlEGG 
I Daily Baseline Summary 

Project No.: CO~300 
Project Location: LEL-..fLY' +d'L"'HvJA~' 
ClientiRep: t"LE.IIJt='EJ-OtK / mA/<.T,N 

! Calibrations @ 7.5Volts 
i Tip 

: Friction 

Standard 10 cm: cone 
1000 bar-139.2 tst,volt<333 bar/volt 

10 bar-1.392 tsi, volt-I.333 bar!Volt 

Date: Ci-Z(-CC 
Rig 'l,Q,lK .. K 

Operator: REP / .JBS 

Standard 15 cm 2 cone 
1500 bar 208.8 tsf/volt-200 oarNelt 

15 bar 2.088 :siIVolt-2.00 barNoit 
I----------------------------~-------------------------------------------------
: Pore Pressure Both cones: 500 psi-66.67 psiIVolt--4.80 tsflVolt-153.8 ft/volt--46.e7 miVolt 

Sounding Ir,to 5C I Channel o 0 , 
Start End 

Baselme (Volts) Baseline (Volts) 
Cone/Size I O,~· ! 

I Hole No. 
r Wc.-2.S - 316 

Elevation (tt) 

Northing or Latitude 

Easting or Latitude 

, Pre-bore (tt): 

Sounelng Inrc 

Cone/Size 

Hole No. 

Elevation itt) 

Northing or Latltuoe 

t:asting or L..atltuae 

Pre-bore (tt) 

Sounolng ,nrc 

Cone/Size 

HOle Nc. 

~2s~:nc;; or LatJtL.:oe 

~e-cors .;~\. 

Tip 
-,101 - 1 OCt g 

Sleeve 
,0 35 

I oLl It 
PP 

.12l IIZI 
Temp 

: Start Depth: (tt): p ,Final De~d~b.j 

Chanr:el 

Tip 

Sieeve 

pp 

Temp 

Start 
Baselme (Volts) 

: Start Death: Iftl: 

, .p 

S;eelJ~ 

Sta~: Death '7; 

Star: 
=,"se"ne 'jolts' 

Ene 
Baseline (Volts) 

E1C 
Baseline, 'JOltS: 

- Volt 
End-Start 

.011 

, Water Table (tt): 

- Volt 
Ene-Start 

! Water Table ittl. 

Volt 
E:id-Stan 

'/''/2:e: :2018 \ ft:. 

I 
:c Ena. Value ! Correction Maoe 

(- Vol(X Calibl (-- Eng.) 

----
J ,'J... -J.2 

..-----
. CST ::ileG' P""7L ""; T . jeC L>V ,U 

- E:lg. Value I Correction rv1aoe 
(-VoltXCalibl' (--Eng.) 

I CPT r-ie: 

Ene. Value CorreC:lcr, :\/lCice 
, - VOIt-;:: Callc, ,-- E;:g. 

CPi ~ Ie 

Deoth: ; m:::::3.2E~: - P~essure St~ess: ~ oar= ~ 00 kPc = ~ .D4J. lsi = ~ .:1.50 os; = 4 O. ~ 9m = 33_~ ft. 

PLATE J-1 9 



Daily Baseline Summary 

Project No.: C,G"30D . 
; Project Location: LEbt1Cy' t-\1l:'-thAlt+r 

,Client/Rep: kLEINI-£LDEk./ nlA~111J 
i 

Date: C I - Z Ie - 00 
Rig 1M<..t- ~IL­
Operator: RE0 !~GS 

i ~C~a~i i =..b -=ra..:..::.t 1-=' o_n-=-s-O@=--7--.:..-=-5_Vo=-l-=-ts=---:--=S--=-=ta~n-=d-=a.:.:..ra=-' -=-1-=O_c=-m~2 =..c o=-n_e"'-___ --=S--=-=ta~n--=d::.::a.:.:..rd~1-=.5__=c=_m_=_2_c=_o=_n_=e=__ ____ _ 
: Tip 

i Fnctlon 

1 GOO bar- i 39.2 ist/Volt- < 33.3 oar.volt 

10 bar- ~ .392 tsl/volt- ~ .333 bar/volt 

~ 500 bar 208.8 tsl/volt-200 bar.voit 

15 bar 2.088 tsfiVolt-2.00 bar'volt 
I ________________________ ~------------------------------~--------------------------------------

: Pore ?ressure 80th cones: SOC psi-66.57 pslivolt~.BO tsflvoit-153.B ttiVolt-45.B7 m/volt 
I 

I Sounding Info 058 Channel 

I Cone/Size , 0 I~-
Start 

Baseline (Volts) 

I Hoie No. Tip 

X-I~-M -,OCjj 
E,evation (It) Sleeve 

011 
Northing or Latitude I FP (31 

EasCing or Latituoe Temp 
J. .356 

; Pre-oore Itt): Start Depth: ,,\ 

! Sounolng Imo Chanr.el Star: 
Baseline IVolts) 

riole No. 

C:!evallon (ttl S,eeve 

Northing or ,-atltuoe PP 

E3S~lng cr L..atnuOe 

End 
Baseline (Volts I 

-,OCj"1 

.D~~ 

.L~ ? 
c 

I. <;sqD 

( 3::!..lm) 

Ene 
Baseline I Volts I 

- Volt 
End-Start 

.0).. 

: Water TaDle ill) 

VOlt 
E.'1d-Starl 

- E:lg. Value Correction Maoe 
(- Volt X Calib) (-- Eng.) 

-----
Lj,D - ·.(LO 

. EnG. Value Correction M 
1- Vol(X Calib) 1- - Eng.) 

~"e-oore If~) Start Jeeth. ,ft) F:nal Jeorh (ft:, Wale' Table ittl. CPT Fiie. 

Base!J.1e '/olls \ 

c 

E"e 
o2seilne ""'Cits' 

\/Olt 
E:1o-Star: 

E::c. Value Correc:lcr IVlaoe 
\jolt- X (:;all::;: ::n:; 

--------_._---------------------

PD\T2 J-20 -



Daily Baseline Summary 

rProjectNo.: 00"300 Date: cl'~/-()O 
i Project Location: L~u-fI( Y ~11~ttvJA Y' Rig 10K;::" 
:i Client/Rep: Kl-f..(,aj82L.DE f2 / t1\AATI.AJ Operator: REP j:SB5 

! Calibrations @ 7.5Volts I Standard 10 cm2 cone ! Standard 15 cm2 cone 
I Tip 1000 bar- i 39.2 ts;,vOlt-133.3 bar'volt 1500 bar 208.8 tsflvolt-200 bar:volt 

I Friction 10 bar-1 :392 tstlvolt-1 .333 bar/volt 15 bar 2.088 tsfivolt-200 barNolt 

i Pore Pressure Both cones: 500 pSI-56.67 PSIIVOlt-4.80 tsflVolt-153.8 ftJvolt.....l6.87 mlVolt 

Sounding Info 066 
Cone/Size I 0 1 ~ 

I Hole Nc. 

I W(-21" 31ft:, 
Elevation (ft) 

Northing or Lat:tuoe 

Easting or Latitude 

Channel 

Tip 

Sleeve 

pp 

Temp 

Start 
Baseline (Voltsi 

- .IO-z. 

·M2 

. tTl. 

,540 

End - Volt - E10. Value 
Baseline (Volts) End-Start (~ VOI(X Cali b) 

- ,OCi5 

.052 . (II 0 )., (./ 

, 13~ -.030 il. C/ 

I "S00 

Correction Mace 
('- Eng.) 

.----
- ),0 

t- Il.q 

! Pre-bore (tt): 
! 

: Stert Depth. ' ! Water Taole 1ft:: !C 

Sounding Infc oq 2 

Cone/Size ,0 1<) 

Hole Nc. 

se - io -3J I 
Elevation (ft) 

North:r:g or Lalltuoe 

Easling or L.all1uoe 

: Pre-Dore 1.111: 

Sounc:ng inTO 

ho:e ,r-.,jc. 

Nor:hlrg :Jr ~3.lltuae 

ConverSion Values. 

I 

Channel Start Ene .. VOlt - E1c. Value Correction Made 
Baseline (Volts) I Baseline iVoits) End-Start (~ Vol(X Calib) (-- Eng.) 

Tic 
...- I ot.i~ ;031 .-----,. 

Sleeve ,oLjCJ \cw1- 01 3 )..to - J.·le 
pp . cJO~ ,D\CC 5.5 012. 5 ~ -; , . ..) 
Temc ,oIl /') .-

IC~I 

'Start :Jepth iftl~ ,F:r.a: o 1 Pf'1\: 31.; 
(S2.S5m) 

Water Taole if!): , CPT Flie pZS Oft T 
3ClOC ' 

C,~annei S:ar\ E.1c /Clt E:lc./alue Correction ~v1ace 
Baseline: VOltS: Baseline Volts, ~:lO-:3:2~: VCI(X CaIIC) ~:lg 

,0 

Sie9'/E 

~c 

-er.o 

Star: Ceolt·~ .. ~ \ -'r:2: =11?8tn ~! : . \''\!2:er i aCle r.;n eFT r:iie: t 

Jeorh :m=c.22:: - ;=:-essure Stress; 8ar='00 kPa = ' C4~ '5: = ~4.50 OSi = 'J:9m = 33.4 ft. 

PLATE J-2 i 



Daily Baseline Summary 

; Project No.: cC-3CO 
: Project Location: L.f.l:tK y H,t:rHvJf\ r 
: Client/Rep: .kLf.INI'='!2U)E. P.. / mtf~lJ/l} 

Calibrations @ 7.5Volts 

'IP 
Friction 

Standard 10 cm 2 cone 
~ OCO bar-139.2 tst/volt-133.3 barvoit 

~ 0 bar-l.392 Isi/volt-I.333 bar/voit 

Date: CI-ZE-GC 
Rig I~, k-16-
Operator: kf. P 

Standard 15 cm 2 cone 
1500 bar 2088 tST/Volt-200 bar/Volt 

15 oar 2.088 :sf/Volt-2.00 barNolt 

Pore Pressure Both cones: 5CO psi-66.67 pSIIVolt--4.80 tsiivoit-153.8 ft'volt-"6.87 mlVolt 

Sounding Info oq Z. Channel 

Cone/Size , (i 1>-
riole No. i Tip 

S(-IO-ODL 
Eievatlon (ttl Sieeve 

Nortl"'dng or Latitude P P 

Easting or Latllude Temp 

Start 
Baseline :Volts) 

-,047 

,0-4$ 

,000 

End 
Baseline (Volts) 

-, Oft- 7 

,00& 

,0 l'L 

'P-e-bore ift): St --- Deo'''' 'ft€( , 01 \ l.1. I,d. 

..' 

i Final Deoth (,t;) r , 
, I"'] , u IV 

I S,x;.'1cl:-:g l.'1io 0 L) Z. 
~ 

,0/) 

'-'ole ~jc. 
<'L- IO--ZC~-: 
:j - '-"-

E,evar:on {fl) 

l'Jonhlng or Latltuce 

E"strng or Latlruae 

- - ,-.,,.... ~ ~. _ ::;V(:, v 

Channel 

-:-ic 

! Sleeve 

PP 

c 

Stare 
Baseline ,Voltsl 

- ICGl 

easel,ne ,\felts 

E~c 
Baseline' Volts: 

--, 0 l~:) 

'=~C 
easellne ,Voits 

- Volt 
Enc-Start 

. 0 I J 

Warer lable !fli' 

Vel: 
End-Star' 

, CiY 

Ware, Taole 'ftl 

VOlt 

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

- Eng. Value Correctio~ Maae 
(- Voit X Calib) (-- Eng.) 

- Ena. Varue Correction 
1- Vol(X Calib) (-, En~ 

8.1:3 

E~G. Vaii..:e 
Vcit-X C~118 

.-----.----
'-8, 1 

Correc::cn MaCE 
=:'Ig. 

~,.~~~~~'? 5: r :=?S3 ~ 8c.r=~ c<~ "~3 -= .. ~..l.":' :S7 = .. ...: ~C .J::: -"'=" ~rr :::: 32':":' .• 
--.------~~,----~--~---- ------'. ,---, -~----.--.~---------.-.---------~ J -22 



Daily Baseline Summary 

: Project No.: C'{)-3CC 
i Project Location: LC[-lfO' HJL+h"Hr 
! Client/Rep: t:L-EiA;'';-£L.i) f;:K/ 
I 

Date: 0/- 3/-0(' 
I Rig --;-Rri{K t<JL-
. Operator: r:2eP / J65 

; Calibrations @ 7.5Volts 
IT' I Ip 

I Friction 

I Pore Pressure 
! 

Sounding Inro Or:; z. C>-Jannel 

Cone/Size .0/':; 

Standard 10 cm2 cone 
~ooo bar-139.2 'stlvolt-i33.3 barlvol! 

1 0 bar~ 1392 tsf!Volt-1 .333 barNolt 

Standard 15 cm2 cone 
1500 bar 208_8 tsf/volt-200 barlvolt 

15 bar 2.088 tsf.'volt-2.00 barNolt 

Both cones: 500 ;:1sl-66_67 pSllvolt-4.S0 tsflvolt-153.8 ftlvolt-46.S7 mNolt 

Stan End 
Baseline (Volts) Baseline (Volts) 

- Volt 
E1d-Start 

- Eng. Value Correction Mac 
(- Volt X Calib) (-. Eng) 

Hole No. Tip 
-.Ob' ."O01. I Sc-If - 21£ i 

I Elevation (ft) 
I , , 
! 

Northing or Latitude 

Eastlng or Latitude 

I Pre-bore 1ft) 

Sounoing Inro 
I 

Cone/Size 

Hole No. 

56-11- Zf.t;O 
Elevation (ft) 

Nortnlng or Latltuae 

Eas:lng or La:lluoe 

Sounolng :nro 

Cone Size 

Hole 1,0 

E:evarlon f: 

Nor:hlng or _a:llUce 

Sleeve ,049 
PP 

·OC..q 
Temp ,005 

Start Death: (fr-

Channel Start 
Baseline (Volts) 

I 

Tip 
-,Okl .. 

Sleeve £..-8 .O--.J \ 

PP 
I co8 

Tema 
.Ol.O 

. Starr Depth: ,!!€( 

:;hanne! Star: 
Base'lne VOlts' 

I:P 

Sieeve 

StarT Depth' f~) 

,058 

,00S 

. 0 CO 

Ene 
Baseline (Volts) 

- ,Qo-q 

1{)(c3 

,()13 

,023 

Ene 
Baseline VOlts 

i 

, ole 

I Water Taoie 1ft): 

- Volt 
End-Star: 

, Water Taaie 1ft): 

Veit 
Eno-Sta,: 

Warer I ao:e :tl. 

-),0 

- E.1o. Value Correc:lon rv1a: 
! 

(- Vol(X Calib) (- Eng: 

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

. E.'lc Value Correc:lon Ma: 
i - VOII'X Callo' 1-· :::,.g 

Ceorh.· im=3.22 ': - P'essu."e'Stress·" jar=~OO ~P3 = ~044 csf = 14.50 pSi = 1C.i9 



Daily Baseline Summary 

PrOject No.: CC'- etL) 
Project Location: ~~ l.J~ 

. Client/Rep: ~W~e- / J Err 

. Calibrations @ 7.5Volts i Standard 10 cm 2 cone 
, TID 1000 bar-1392 tst/volt- ~ 33.3 bar vol! 

: Friction 10 bar-1.392:sflvolt-1 .333 bar,volt 

Date: l/-?l/CC' 
Rig Te.Ucx 
Operator: <Sb5 

Standard 15 cm2 cone 
~ 500 bar 208.8 ;st,volt-200 bar/volt 

15 bar 2.088 ;si:volt-2.00 bar/volt 

i Pore Pressure Both C01es 500 pSI-b6.Si PSIIVOlt-.+.80 tsflVolt-153.8 ft'volt-.+6.87 r:wolt 

Soundi'1g Info Channel 

Cone/Size 0"1D 
Start E;,a 

Baseline (Volts) , Baseline (Volts) 
Volt - Eng. Value Correction Made 

E;,d-Start 1- Volt X Calib) i,- - E;,g.) 

"i 

----, Hale No. i Tip 

f:sc-lq -L II I-.O~ 
! ::::evatlon \ft) Sleeve --

[\3) 14,l - 1"S.1 . , '-
Nor:hlng or Latltuoe PP 

1-, \5Lp _. \'2-4 

casting or Latitude Tema 

~;p_r_e_-o_o_re __ !ft_)_. ___________ ._S_ta_rt __ D_e_Pl_h_·_if_t: __ ~l)~ _____ F_In_a_I_D_e_o~~~~~ ____ w __ a_te_r_T_a_O_le_(_ft_)_· _________ C_P_; __ F_iie_.~~~~~~ 
( 30 ,.q.:; 111) 

Sounolng Inro C:-lannei , Star; 

Cone/Size 
i Baseline (Volts) 

HOle [~o. TID 

i:
'
evallon (t1) Siee'le 

, ."JorHllng or Latltuae PP 

:Casting or Latltuoe len;p 

Pre-oore :ft)· 

S:a.r: 
i32Se!lne ,\/Olts I 

:::p 

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

E~a 
Base!ine \ Volts) 

=~C 
52Se!!:e \/01[,3; 

- Volt 
E;,d-Start 

Water lable (fll' 

Vel: 
~;:c-Star: 

- ::;,g. Value Correction Ma. 
I - Volt X Calib) (- ::;,g.) 

CP, File 

::~c 'Jalue 
\.iOII-X Callo', 

- = Ie 

C:::;~eCi:8r :\12.ce 
<- ~1;;. 

_ • ,-" ~ Cor"'"' _ ':':' j ~~ 

- , ~p LA: E J -2d---



Daily Baseline Summary 

I Project No.: 00-300 Date: 02.. .. 01 - 0(.1 

I Project Location: L~y' J..\1b+jvJAr' , Rig Tt<ACK kIl:-
I Client/Rep: -/(Lr:IIUt="ELDtR- I n'lAr<?TII\,' Operator: Kt:.,p 

i Calibrations @ 7.5Volts ! Standard 10 cm2 cone I Standard 15 cm 2 cone 
I Tip 1000 bar-i 39.2 tsflvolt-133.3 bar;volt I 1500 bar 208.8 tsf;voit-200 bar;volt 

I Friction 10 bar-l.392 tsfivolH.333 bariVolt ! 15 bar 2.088 ~sfiVolt-2.00 bar;volt 

Pore Pressure Both cones: 500 pSI-66.67 psi/volt-4.80 tsfiVolt-153.8 ftlvolt-46.87 m;volt 

Sounding Inro oCt Z. 

Cene/Size . C b 

Hole Nc. 

Se -5 -29 t: 
Eievatlon (ttl 

i ~~orthlng or L.allluae 

Easllng or _2tlll,;Oe 

! Pre-oore (ftl: 

So~nGir.g ,';rc 

Cone.S,ze 

,Co~verSlcn Values. 

Channel 

Tlo 

Sieeve 

PP 

Temo 

Start Deo 

Char.ne! 

PF 

Te:r:p 

S~ar~ De orr : '~.\. 

Star: 
Baseline (Volts) 

,05« 

.011 

E.'1d 
Baseline (Volts) 

-,Ok: \ 

.oLiC 

.o:;...lo 

Final Dg,pt]} ~r3 

Stan 
Baselne IVolts l 

E1C 
Baseline IVelts) 

- Volt 
Ena-Start 

. 01 4 

! Water laole (tt): 

- Volt 
End-Start 

i 010 

1031 

Water -:-able (ft) 

V'~'· ~,. 

E:nc-Star: 

'/I/arer laDle iit:. 

:... Eng. Value Correction Maae 
(- Volt X Calib) (-- Eng.) 

- Ena. Value Correction Made 
( VoleX Calib) (-- Eng.) 

"J..C 

-- 1-'1, ~ 

_ E.'1c. Value Correc:lon Mace 
-VoICX:aiib!' 1,--E:1g.: 

:JressureStress: ~ bar=:OC KPa = 1.0.14 :5; = ,4.50 OSI = 10.~9m = 33. 4 tt. 
PLATE J-25 



~EGG 
I Oaily Baseline Summary 

• Project No.: CC" 3(\(' 

: Project Location: Ua':I-\'( Y HI~!-.l.,:f-\Y' 

• Client/Rep: r<L£lf'Jr-6:uJCr<-/ L-f<E:t-

! Calibrations @ 7.SVolts I Standard 10 cm2 cone 
i Tip 

i Friction 

1000 bar-i39.2 :sf/volt-i33.3 bar/VOlt 

10 bar-1 .392 lsf/voit-1 .333 bar/volt 

I Standard 15 cm2 cone 
• 1500 bar 208.8 ts;,volt-2DD DarlVoll 

15 bar 2.088 tsLvolt-2.00 barNolt 
,----------------------~------------------------------~-------------------------------------
i Pore Pressure 

Sounding Into CA Z 
Cone/Size , CIS 

Hole No. 

SC-S- J C1S L ,..... >.. 

Elevation 1ft) 

Northing or Lalltuae 

Eastlng or Latitude 

. Pre-Dare (ftl: 

Sounalng inio 

Cone/Size 

Hole ,\Jo'l ~ 
'2':C-t1 -60) 

Eievatlon (;t) 

Nor:nl:lg or Latltuce 

Easiing or LatltGCe 

Sounoing inrc 

Cene Size 

~:eva~lcr: f: 

i 

Both cones: 500 psi--66.67 psilVolt-4.80 :silvolt-153.8 ftJvolt-16.87 mlVolt 

Channel 

Tip 

Sleeve 

PP 

Temp 

I Stan Deoth' 

Char.nel 

Tip 

Sleeve 

PP 

Temc 

Stan Deoth' 

Charr~e 

SleeVE-

Start E.'ld 
Baseline (Volts) Baseline (Volts) 

- Ol~ --,050 

,041 ,(I&.?1 

J wei I OJ-I 

001 laz~ 

~: i Final Dept.0 ( :3 

Star: 
Base!lne (Volts) 

- .0&0 

,OGO 
;\ 

,0)[; 

Dz2 

ftl: 

Star: 
3asellne :VOlts; 

t1'J'1 m) 
Ene 

Baseline (Volts.1 

~,(J56 

.oro.q 

.O~(.' 

I [0 i.6; 

E~c 
3aseline I\jO:ts, 

- Volt 
End-Start 

,013 

oz3 

013 

I Water laDle (ft): 

Volt 
Eno-Start 

Water Taole (ft): 

'/0:; 
~.nc~S~ar~ 

·.,vater 20:e ;:: 

- Eng. Value i Correction Maoe 
(- Volt X Callb) I (-.: Eng.) 

GJ,(J 

: C~I/c.P35 , j)i; T 

_ E:lo. Value i Correc:lon 
(.- Vol(X CaHb) i (-- E:ls" 

L,C - 1"L, 0 

=,",g Value Correc:lor Mace 
vClt X Calle: ' .. ::·"9·. 

-- ie. 

u 



Daily Baseline Summary 

I Project No.: CO -~ 
! Project Location: L~~~ (0t.o..:ez:::, ~~G-') 

i Client/Rep: lLl.E.iwFr~! N\Ck--,-=-
) 

I Calibrations @ 7.5Volts Standard 10 cm 2 cone 
I Tip 1000 bar-139.2 :sfivolt-133.3 barlVolt 

I Friction 10 bar-1392 :s7:volt-l.333 bar:volt 

'Ot '"1/" (.r -, a e: r.- l.{.../ 

Rig "TIZ-l t:-~ 
! Operator: ~D-:) 

I Standard 15 cm2 cone 
1500 bar 208.8 tsl:volt-200 barIVcit 

15 bar 2.088 :s1/volt-2.00 ::larIVOI! 
I -----------------------------------------------------------------------------------------------! Pore PresSJre BClh cones: 500 pSI-66.67 psiivoit-4.80 tsf/volH 53.8 ft:volt-46.87 ;n/volt 

I 
Sounding Info 

Cone/Size 010 
! 
! Hole No. 

ix- \'1 - Z-1 <) 
I Elevation (ttl 

Northing or Latitude 

Eastlng or Latitude 

Channel Start End 
Baseline (Volts) Baseline (Volts) 

Tip 

Sleeve 
1 0 .01 6 ! ,064 

! PP .144 1-·14 \ 
Temo 

Start Deprh: ;ftle 

Scuneing Into 

Cone/Size 

Channel 

Hole Nc. lip 

Eievatlon (ft! Sleeve 

Northing or Latitude i pp 

Eastlng or Latltuae TerTip 

Start 
Baseline (Vclts) 

Ene 
Baseline (VOltS) 

i P'e-Dore :It I Stan Deorn (ft): Final Deptr, (ft': 

Star: E~.c 

Baseline, VOlts; Base ineVolts: 

:::D 

ierrc 

St2r: JeOIiI: tt; F=,'.1al ::eorn ,f:" 

CcnverSion Values: 

- Volt 
End-Start 

i Warer Table (ttl: 

- Volt 
End-Start 

: Warer 'aole (Itl: 

\;Cll 
E:iO-St2rt 

Warer :aole H:: 

- Eng. Value 
(- Volt X Calib) 

Correction Me 
(-- Eng. 

----

- Eng. Value CorreC:lon rvL 
(- Volt X Calibl « E~g. 

i CPT -ile: 

- Ene. Value I Correctlcn \:-
:_ VOltX Calio' i-. E~,g 

CP I F,ie 



Daily Baseline Summary 

! Project No.: DC <i]O 
i Project Location: Lr=.bt1< ... :{ ~IL~I.d"Y 
I ClienVRep: k'LEI ,tJ~£L0f~/ &R.EL-

! Calibrations @ 7.5Volts 
I Tip 

Standard 10 cm2 cone 
1000 bar-139.2 tsllvolt-133.3 barlvoit 

10 bar-1 .392 tsl/volt-, .333 oar/volt 

Date: C 2.-()3-0C' 

Rig ~A(K. 
Operator: «EP I J05 

Standard 15 cm2 cone 
1500 bar 208.5 tSTlVolt-200 barlVolt 

15 bar 2.088 tsllVolt-2.00 barNolt i Fric:ion 
I ______________________ ~-------------------------------L------------------------------------

I Pore Pressure 

Sounding Inlo 
OCjZ 

Cone/Size . D IS 

HOle No. 

SG-~- - ~'14 
Elevation (It) 

Northing or Latitude 

Eastlng or Latitude 

! P-e-oore (It): 

Sounding Info 

Cone/Size 

HOle No. 

s: ... \ - ;(15 
Eievatlon (tt) 

Northing or Latitude 

Easting or Latitude 

I Pre-oore 1ft): 

Cone!Si::e 

rOle Nc. 

Nor:'"1Ir:g cr l..atltuee 

I 

I 

Both cones: 5CO psi-66.67 ps;/volt--4.80 tsfivolt-153.8 ft/volt--46.87 mlVolt 

Channel 

Tip 

I Sleeve 

PP 

Temp 

Start 
Baseline (Volts) 

~ ICIO 

, ()"'1l 

I G II 

-,OIC 

I Start Depth: :1: : 

Cha,~nel Stan 
Baseline (Volts) 

Tip 
/.o~5 

Sleeve 
. ()S 7 

-0 1-', 

.0 J I 
iemo 

,OW 

Cr,annel Star: 
Baseline I, VOitS) 

S,eeve 

Star: iJeo::--.: :':;: 

End 
Baseline (Volts) 

- ·0(,11 

,Ol:3 

.014 

·O'2L.} 

Ene 
Baseline (Volts) 

- IC~C 

'"" 10 It J 

10 J ~ 

C 2-5 

E~c 
Baseline ;VOltS) 

.:. Volt 
End·Start 

! Water Taole (tt): 

~. VOlt 
End-Start 

Water Taole (tt): 

'jclt 
Ene-Start 

Water -:-201e (~t): 

.:. Eng. Value Correction Made I. 

(.:. Volt X Galib) (-,: Eng.) ! 

---
, CPT File: 
, .~(Y: (' P 

.:. Eng. Value Correction M .. 
(2 Volt X Galib) (-,: Eng.) 

, E,'"1g. Value Correction Maee 
I Volt X Callb) ;-,- Er,g.) 

,Jeot~: ~ m=3,28;~ - ,='"ess~;eiStress:" car=~CC ~Pa = ".04" :s~ = 1t..,5C ~Si = "J,"9m = 33.~ f~, 

PLATE J-28 



Daily Baseline Summary 

: Project No.: ce' ~~('; 
i Project Location: LEL* 'i' ~4IL-H-k))Vr) 

I Client/Rep: KL-EI~,Ft::L..l)fPI !}l4KT IfiJ 

, Calibrations @ 7.5Volts ! Standard 10 cm 2 cone 
Tip 

i Friction 

1000 bar-139.2 tstNolt-133.3 barNolt 

10 bar-1 .392 tsf:volt-1.333 barNolt 

Date: (:'2...-("" -oc 
Rig /kl)(K 
Operator: KEP!J0>S 

, Standard 15 cm2 cone 
1500 bar 208.8 tsfNolt-200 bar/volt 

15 bar 2.088 tsfivolt-2.00 barNolt 

I Pore Pressure 
I 

Both cones: 500 oSI-66.67 pSllvolt-4.80 tsi,'Volt-153.8 ft/volt-46.87 mNolt 

Sounding Info C70 

Cone/Size .015 

Channel Start 
Baselme (Voltsi 

End 
Baseline (Volts) 

j Hole No. lip 

I .cr - 13-,3aj -. (l q 9 
! Elevation (ftl i Sleeve 

Northing or Latitude 

Eastlnq or Latltuoe 

: Pre-oore ,·ft): 

Sounolng ,nfo 

Cone/Size 

Hole No. 

Elevation (ft) 

Northing or Latltuae 

Eastlng or Latituce 

Pre-oore I W': 

Sounding Inro 

HOle Nc. 

PP .133 . 1-45 
Temp 

L63Lo 

: Start Demh: (ftl~ Final D~a!h W)/ 
/...q~(J 

Channel 

I Sieeve 

, pp 

Temp 

Start 
Baseiine (Volts) 

Ene 
Baseline IVolts) 

,Start Death: rftl. Final Deoth Iftl 

Channel 

1":0 

cc 

Star: Jeo~":' i~ 

Stcr: 
Baseilne VOltS: 

Ene 
Base'lne (VOlts 

- Volt 
End-Start 

.OlL 

. Water TaDle (tt): 

VOlt 
End-Start 

Water Table :ftl: 

\)Olt 
E::a-Star: 

V'/ate: Taele [f:) 

..:. E;,g. Value 
(- Volt X Calib) 

515 

Correction Made 
(-- Eng.) 

.- c: c: 
VI-" 

- Eilg. Vaiue Correction Maoe 
(-- Volt X Calibi (- Eng.; 

CPT File 

- Ene. Value Correction Mace 
VOICX Cailol 1- E::g. 

CP, File: 

~ ....... "Q' -, ,...... ~ "'0'-' ~"14.1 ~.- ..... -o,,~n ') ...... J..~ 
_,",_o_rl_ve_'_S_ic_n_'J_'a_lu_e_s_' ___ ",_e_o_t_n_~ ~~3 . .:::.._ P: - -'ressure o!ress: : oar::::' L ~q"'''3::::, .'...,' ..... lSi:::: ,i..I..::U OSI :::: • U. ::1PLATE J 



Daily Baseline Summary 

: Project No.: OG -3C{) 
. Project Location: LE./:;f!CY f-/II7HL..-'fl, T' 

. ClienVRep: K'LEIN-FELD2L/ /'riAf2-PN 

! Calibrations @ 7.5Volts 
Tio 

Frlctlcn 

Standard 10 cm 2 cone 
1000 bar-139.2 tsf/volt- i 33.3 bar:volt 

10 bar-~ ,392 tsf/volt- 1 333 bar,'volt 

Date: U 2. -07 -Oc) 

Rig Ii2ACt~ 
I Operator: !<.£~/:r~ 

Standard 15 cm2 cone 
1500 bar 208.8 lsi:volt-200 t;ar'volt 

~ 5 bar 2.088 lslvolt-2,00 oa,:volt 

i Pore Pressure Both cones: 500 psi-66,67 osiIV0It-4.80 tst:volt-153.8 ft!volt-46 8~ m/Volt 

Sounaing Into Oi 2. 
Cone/Size . 0 I ~ -

Channel Start 
Baseline (Volts) 

Tip 
017 -

riole No. 

~C-~ - 33c 
Sleeve 

,0'38 
i Elev2tlon (ft) 

Northing or Latitude PP 
.003 

Eastlng or Lamude Temp 
OCI 

! Pre-oore Uti , Start Death ~ 

, Sounolng Imo Channel Stan 
Base!lne iVOlts) 

Tio 
-. 0l· J 

i hole No, 

SC-0- ?,3 \ 
! E:evation itt) S,eeve 

10& J 
"C r, 

. ()t3 
i\JOrHllng or Latltuoe 

, casllng or Latltuae lema "-'4 Ie ""-

Starr DeCl,'; ;;:~ 

So~nc:ng Trc Star: 
Ease!lne ,"JOltS: 

,C 

Ene 
Baseline (VoltS) 

-, O~O 

,c~3 

,Ol2J 

,0 2..s 

:ond 
Baseline (Volts) 

- I D51 
)(103 

.C 35 
07..G 

:::10 
E,ase!lre ·,Vcits, 

- VOlt 
End·Start 

·011 

; C-z j-

I c/o 

, Water i able 1ft): 

- V'CI~ 
End·Start 

07...L.. 

~nc-St2:: 

- Eng. Value I Correction Maae 
(- Voit X Callb) (-- Eng.) 

3L10 -340 

S,O -- ':::0 ,-". 

~'lc 4,l~ 

P<; I, OAT 

- E:lg. Value ; Correction Ma 
i-Volt X Callbi! i-- Eng,) 

Ie.1 

- E~c. \i2lue 
VOiCX :2!I::J,l 

- 10·1 

Cor~ec;101 Mace 
1-· E1g 

PtA Ie J-30 



Daily Baseline Summary 

i Project No.: 00-300 
! Project Location: l..ec-.rtc Y .WIl'thJH ,) 

! Client/Rep: K~(fJFEU)EK/ ,11MKTI/J 

I Calibrations @ 7.5Volts 

I 
Tip 

Friction 

; Standard 10 cm 2 cone 
! 1000 bar-139.2 tst/volt-i33.3 barivolt 

10 bar-1.392 tstivolt-1.333 bar/volt 

Date: 02- -cs --00 
Rig Ji<JlCK 
Operator: kEP 

Standard 15 cm 2 cone 
1500 bar 208.8 :SfNOlt-200 barNclt 

15 bar 2.088 :s;/volt-2.00 barNolt 

I Pore Pressure Both cones: 500 pSI--66.67 PSiiVOlt-4.80 tsiIVolt- i 53.8 ftivolt-46.87 mlVolt 

Sounding Info OCt Z. 

Cone/Size i () 15 
Hole No_ 

!;£-0? - 33 ~ 
Elevation (tt) 

Northing or Latituee 

Easllng or Latltuee 

I Pre-oore un: 

Sounding info 

Cone/Size 

Hole Nc. 

Eievatlon (ft) 

Northing or Latituce 

Eastlng or Latituoe 

: Fre-oore Itt!: 

Sounel~g Info 

Cone Size 

!-ioie i\JC. 

Nor:;:~ng 01 Latltuoe 

casting or _2!ituce 

ConverSion '/alues: 

Channel 

Tip 

Sleeve 

PP 

Temo 

: Star: Dep~ (ft). 

C'lannei 

Start 
Baseline (Volts) 

-.Oto5 

,O5~ 

1000 

,oz.?.. 

Final 

Ene 
Baseline (Volts) 

...... 0 iLJ 

IOkO 

.061 

.0"2"1 

~~(~b8 
3&, f.:1 I"Y"'-

Start End 
! Baseline (Volts) i Baseline (Volts) 

Sleeve 

PP 

Temo 

iSta;; Depth: ',ftl. ,Final Deoth (ft) 

Sta~: Ene 
Base!lne 'IOltSI I Baseline VOltS) 

iemc 

- Volt 
End-Start 

'Water Table (fti: 

- Volt 
Ena-Start 

'Water laole ',ftl 

Volt 
Era-Star; 

Water i aOle ,It: 

- Eng. Value Correction Mace 
(- Volt X Calib) \-- Eng., 

-------
CPJ; File 

~ 60""1C 3 I i)A-' 

- Ene. Value i Correction Mace 
(- Vol(X Calib) (-- Eng.: 

- Ene. '/alue '':;orrec:lon rv12ee 
'_ VCICX Caiio') '-- E;:g. 

I C;:T F=:le: 

Jec~r: .. m=2.28:7 - ,~,"essure Stress: ~ bar= ~ OG ~P.:: = ~ .:).1..1 lsi = .. J.SO OS! = 10. 1 9r-r = 33 . .:1 ~: 

PLAIEJ-~ 



Daily Baseline Summary 

• Calibrations @ 7.5Volts ' Standard 10 cm2 cone 
. 710 ~OOO bar-139.2 tsflVolt-133.3 bar/VOlt 

: Friction '0 bar-: .392 tsi/volt-1 .333 barNolt 

Date: O.!- -0::1 -0(\ 

Rig IKrKC 
Operator: i<E P 

Standard 15 cm 2 cone 
1500 bar 208.8 tsr,volt-200 barivolt 

15 em 2.088 tsfNolt-2.00 bar/volt 

. P::Jre Pressure Both cones: 500 psi-66.67 PSlivolt-480 tsflVoit-153.8 ft/volt-46.B7 mlVolt 

! Scunding Info t"G"'7 I Channel 
VI L- I 

Cone/Size , 015 i 

Tip 

i Elevation (tt) Sleeve 

,'Jorthlng or Latitude pp 

Eastlng or Latitude Temp 

'Pre-DOre Ih). 'Stan Oeotr,' 

Sounelng Info Channel 

Tip 

Sleeve 

~·Jor;hlng or ,-311tuCe pp 

::3Sllng or l.atltuce lemo 

Start 
Baseline (Volts) 

-. OLeO 

·056 
. ceo 
,03), 

End 
Baseline (Volts) i 

_., ()56 

,0& 3 

,OQS" 

,ColS 

I Final De I i> 0 liP 

Star; 
Baseline (Volts) 

-,Oc." Z. 

,O&;o 

,005 

43,.3 

Eno 
Baseline (Volts) 

-,0&0 

c0 3 

Volt 
End-Start 

, Water -able (ft): 

. Volt 
End-Start 

- Ene. Value Correction Maae 
(~ Vai(X ~alib) (-- Eng.) 

.---

. Ene. Value Correction ME 
(- Vol(X Calib) ( .. Eng.) 

Star: LJeD~~: fo- Water ,301e Ih): 

::~~,lCI~.g r:re Channel 

-:-:0 

pp 

Baseline VOlts i 
E~c 

Easellne : Velts I 
Eno. Va'ue Correc:lon Mace 

E~c-S~ar~ VOICX edllS ' 1-- Erlg. 

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

C" 13. _ e::::- .-

-- - ---------------------------------- ------------------------------------------------------
?"-8:::,SJre St~es:: . :::;;Jr::::~ ,JC "p~ =- - .>~..:: ts: -:::: ~ C S'-=- 8S1 = - C ~ 9rn :::: '33..1 T~ 

PLATE-j=3L-



Daily Baseline Summary 

! Project No. : co-::£'O 
I Project Location:~-Ac. '(. till7-HuJA Y 
i ClienURep: ~/.AJ}:'at)EpQ,/ mARTI AJ 

r Calibrations @ 7.5Volts I 

I 
Tip 

I Friction 

Standard 10 cm2 cone 
1000 bar- ~ 39.2 tsilVoit- i 33.3 barNclt 

10 bar_1 .392 tsflvolt- i .333 barNolt 

Date: C>'Z-~o --00 
Rig -rR-t.JJ<. 
Operator:RE:P/sLJ,.S 

I Standard 15 cm2 cone 
1500 bar 208.8 tSiiVOlt-200 bar/volt 

15 bar 2.088 tsf/volt-2.00 bar:volt 
I ______________________ ~------------------------------~-----------------------------------i Pore Pressure 

Sounding Into 61L 
Cone/Size· D r~-

Hole No. 

SC-2.3-Z1DJ3 
Elevation (tt) 

Northing or Latitude 

E.asling or LatJ1ude 

I Pre-bore (tt) 

Sounding Into 

Cone/Size cCt C 
I Hole No. 

1-5> 24 - if)l 
Eievatlon (ft) 

Northing or Latitude 

Eastlng or LatitUde 

. Pre-oore I,ft): 

, Sounolng Infc 

Cone Size 

Hole Nc. 

E:eva::cr. "ftl 

, P'e-ocre ,71) 

Conversion Values' 

Both cones: 500 pSi-66.67 psiIVolt-J..80 tsflvolt-i 53.8 ft/volt-J.6.87 mlvolt 

Channel Start :::nd 
Baseline (VOltS) Baseline [Volts) 

Tip 
-, Ole 1 -,12...0 i 

Sleeve 
.05<J 

I 

,~'L. 
PP 

1 -,O6~ -·GOZ 
Temp 

,043 . d'2..S 

I Start Oepth: ~ Finai.Deptb,(.4):S L 
, JtJI 

(j6AM) 

Channel Start Ene 
Baseline (Volts) Baseline:Volts) 

- i '2.."1 - l\6 
Tip 

:042- .Du1 
Sleeve 

. - , C"C CC~ -, ccS 
PP 

Ternc 
.0"2.4 

I Sta:: Deotn: Itt:: rina! Depth (ftll. c 
(c.. \ , v", 

Channel 

S,eeve 

Tern: 

Stan 
Baseline ,VOltS: 

Ene 
Baseline Vcltsl 

Volt 
End-Start 

-,063 

Water Table (It): 

VClt 
End-Stan 

. C,14 

,02.5 

. Water Table : ;t~: 

Vol: 
E~a-Star~ 

~ Eng. Value Correction Mac 
(. Volt X Calib) (-~ Eng.) 

- IO~O IO(aO 

----
.:. Eng. Vaiue I Correction Mac 

(. Volt X Calib) I (-. Eng.) 

5.0 - s.e 

------
• CPT File:--:2",. -:::::4"'" 

-; .:l..,L. .. t ! I 

. E.ne. Value CorreC:lon Mac. 
I Voir:, Cailbl (- - Eng.; 

CPT File: 

Deem: ~rn=3.2S 1t - P'essure.'Stress·· oar=~OO kPa = i.044 tsf = '4.50 psi = ~Oi9m = 33.4 ft. 

PLATE J-33 



Daily Baseline Summary 

: Project No.: 00- 3(lO 
P;oject Location:4.bACY ~1b-HIJAr 

• ClienVRep: ~IN~~l..Ot::K.1 nlAi<.TII\.l 

i Caiibrations @ 7.5Volts 
! Tic 

i Friction 

Standard 10 cm 2 cone 
100C bar-139.2 tsf,'voit- j 33.3 barlVolt 

1 C bar-1.392tsf/voIH .333 bar/volt 

Date: 02. -1"1-00 
Rig 'lKl)(K 
Operator: ItEPfoll5 

i Standard 15 cm2 cone 
i 500 bar 208.8 :sf:volt-200 oar,volt 

15 bar 2.088 tsf'/0It-2. ()C bar volt 

Pore Pressure Both cones: 500 pSI-6667 psilvolt-4.80 tST!volt-153.8 ft/volt-46.87 mlVolt 

Sounding Info 042. Channel Start Ene 
Baseline (Volts) Baseline (Volts) 

Cone/Size 

Tip I 
..- . I -z..3 I , 

, Hole No. 

iSC-lq-21~ 
: Elevation ift) Sleeve ,ost 

Northing or ~atltude ! PP 
IOCt<J 

EastlnQ or LatitUde Temp 
I O(l~ 

• p-e-Jore (ft): I Start Deorh: ~ ~(ft~: . . .., fY'.-

Sounding I:"io () C;"2. Channel Star: 

Cone/Size . CI5 
Baseline (Volts) 

riole ,'\Jo. I Tip 

<6C-(ct <2-78 
::::evatlcn (tti Sleeve 

,OQ-<1 
Nor:~:ng or :"amuce PP \ CC6 
Eastlng or Latltuae Tema 012.. 

Start Deoth: (ft~ Fnal 

Sour.CIGg irHC Star: 
Baseline VOlts, 

: 10 

S:eeve 

::;c 

Ene 
Baseline (Volts) 

-. \ \ Lj 

,0101 

.011 

.01-5 

( 53 ./.-:;- rf'\) 

=:--.C 
r:2se1w,e Volts) 

- Volt 
End·Start 

Water Table (ft) 

- VOlt 
Eno·Start 

Water laDle' ft: 

VC1: 
~:la-Sta:: 

- Eng. Value Correction Made 
(- Volt X Calib) (-- Eng.) 

, Cf3G!2Ytr"'le, 0/1 T 

E!lo. Value ! Correction Me 
- VoltX Calib) I t.- . Eng.1 

.--------

- E10. )2JUe Cor~eC!IO~ \/lace 
VOICX Ca.llb; C:1g 



Daily Baseline Summary 

! Project No.: ,::,C - 3CG 
i Pr.oject Location: LE..(;AC"'· +-III:-tjlA·A';' , 

I CllenVRep: kLt:~tlul="a-(J£R j rnAATI"c 

! Calibrations @ 7.5Volts I Standard 10 crTF cone 
hip 
I Friction 

Date: 02.. -/S- CO 
I Rig I~ 
i Operator: R.E:P/~) 

Standard 15 cm2 cone 

1----------------------------------------------------------------------------

1000 bar-139.2 tsflvolt-133.3 barvoit 

10 bar-1 ,392 tsf/volt-1 .333 barNclt 

1500 bar 206.5 tsfrvoit-200 bar/volt 

15 bar 2.088 :silvolt-2.00 bar/volt 

I Pore Pressure 
I 
I 

Sounding Info oqc. 
Cone/Size . Cl IS 
Hole No. 
Se -;1./ .. 34 Z-

Elevation (tt) 

Northing or Latitude 

Eastlng or Latltuae 

i Pre-bore (it): 

Sounding Info OCjZ 

Cone/SI;:e • C k,)-

Hale No. 

St-;27-313 
Elevation (tt) 

Northing or Latltuoe 

Eastlng or Latltuae 

I Pre-oore iftl: 

Sounding Info t:-<{ :2, 

Cone,S,ze ,015 

Hole No 
Sc ,). ). - J.E tc 

~ ~e-oore 'l. 

ConverSiOC: 'v'alues: 

r 

! 

I 

Both cones: 500 pSi-66.67 psilvolt-4.80 tsf/volt-153.8 fVvolt-46.87 mrvol: 

Channei 

Tip 

Sleeve 

PP 

Temp 

; Stan Depth' 

Channe 
I 

TIp 

Sleeve 

PP 

Temo 

I Star: Jep 

C~anne 

"7"10 

SIt::8'/e 

:::=: 

Ierne 

Start End 
Baseline (Voltsl Baseline (Volts) 

J J J 103 - -

. OCc~ ·075 

,002- ,065 

03/ .027 

Start E:;d 
Baseline (Volts I Baseline (Volts) 

-. lOB -./01 

, DIr/o ,07fc 

,uo3 ,003 

rC)"/ . ()3.2 

III : Final 

Star: ~::c 
Baseline Volts I Baseline VOltS: 

~C1 -- 113 - . 

1001 nTi ,e' , 

/011 , (\10 

ID3(i '"' 
/\ ,e i- I 

- VOlt 
End-Start 

j Water Taole itt:: 

- Volt 
End-Start 

,010 

VVater Table If::' 

VOlt 
Eno-Start 

01 I 

.:. Eng. Value Correction Made 
(- Volt X Calibl (-.:. Eng.) 

-------
- Eng. Value Correction Maoe 

(- Volt X Callb) (- - Eng.) 

---
.2.0 -2.0 .---

- Eno. Value Correcelon Maoe 
Vo:(X:allb' ;-- eng., 

------
3; 1 - 3:-] 

.-------

~ressure ~iress: ~ oar=,OO kPa = 1044 tST = ~-:.::O ::lSi = ,0. :9m = 33S'~ ,... c:; 
PLA I L J-vv 



iHEGG 
I 

I Calibrations @ f.5Volts 
TiD 

Friction 

Pore Pressure 

Sounding Info 0-1::; 
Cone/Size I ~ 

I Hole No. 
/1 '1\ '7t)~'''''' 

i -:'"Jt -.:-- - £, ' ') 
I' 

I Eievatlon :ft) 

Northing or Latitude 

Eas[lng or Lalltude 

Channel 

Tip 

Sleeve 

PP 

Temp 

Daily Baseline Summary 

Standard 10 cm 2 cone 
1000 bar-139.2 tsflvoit-133.3 barlVolt 

10 bar-I.392 tsflVolt-I.333 bar/volt 

Date: 2/iu:.f~; 
Rig l~U::.ic:::: 
Operator:~ ~~--,:~ u.- :J 

Standard 15 cm 2 cone 
1500 bar 208.8 lsf/volt-200 barlVoit 

15 bar 2.088 [sllVolt-2.00 bar/volt 

Both cones: 500 psi--66.67 psi/voit-i.80 tsiIV0It-153.8 Itlvolt-46.S7 mlVolt 

Start 
Baseline (Volts) 

E~d 
Baseline (Volts) 

-, It?> 

- Volt 
End-Start 

.:. Eng. Vaiue 
(- Voit X Calib) 

. Pre-Dore 1ft:: _ : Start Depth: (It) 
• ''-' 3" 'Df:p.;'I~-

I Final Death (ft):..-r.) r'~ : Water ,able (ft) ! CPT File 

i Sounolng Into 

Cone/Size 

Elevation IJtI 

Northing or LallIuoe 

Eas[lng or Latitude 

; Pre-Gore r ft). 

SouGClng Inrc 

MOle Nc 

Channel 

Tip 

Sleeve 

PP 

Tema 

I I (.~ 

Stan 
Base!ine (Volts) 

_ 1/ 4 , 
\ -' 

End 
Baseline (Volts) 

- Volt 
End-Start 

,Start Death: iftl: r, 
1../ 

Final Deom 1ft): 4:L: .. ~)-- i Ware: Taole \It;: 

Channel Start E:1C '/olt 
Baseline Vclts: 8ase i lGe VOlts I E:1o-Star: 

-:-iO 

\'.'Vc:er aOle 1\,. 

Eng. 'Jalue 
(- Volt X Calib) I 

- :=;1C Value 
Vo;(X Calle} 

,--,I~ rile 

Correction Made 
(-- Eng.) 

,.--

Correction Me 
(- - Eng.) 

---

Correcton Mace 
Eng.1 

PLATE J-36 



Daily Baseline Summary 

I Project No.: OC' ~ 3x-' 
! Pr.oject Location: Lt::6:~a- U~ 
r Client/Rep: \LLE\~\=ELD~ /6?¥4 

i Calibrations @ 7.5Volts 

I 
TIp 

Friction 

Standard 10 cm 2 cone 
1000 bar-139.2 tst/volt- i 33.3 barlVolt 

10 bar-1 .392 tstlVolt- 1.333 barNolt 

Date: -z.1"?2-1 t:c. 
Rig -n-~~~ _ 
Operator: ~/~ 

I Standard 15 cm2 cone 
1500 bar 208.3 tstlVolt-200 barNolt 

15 bar 2.088 tst/volt-2.00 bar/volt 

I Pore Pressure 
t 

I Both cones: 500 pSI-66.67 psiJvolt--4.80 tst/volt-153.8 ttlvolt-46.87 mlVolt 

Sounding Into , Channel 

Cone/Size clC[z 
Tip I Hole Nc. 

S"'- '2A ~ Z~ 
ElevatIOn (It) Sleeve 

i 

Northing or l...atltude PP 

Eastlng or Latitude Teme 

Pre-bore lit): . Start Depth: (ft) 

Sounding Info osS 
Cone/Size . 0 t 5" 

Hole No. 

S C, -23'ZC10A 
Tip 

Eievatlon 1ft) Sleeve 

Northing or LatituDe ! PP 

Eastlng or Lalltuoe ! Teme 

I Pre-Dcre I. ftl. I Start Deorh' 

Sounding infc Cha~nei 

Start End 
Baseline (Volts) Baseline (Volts) 

i Ilc -,lOS 

(O~ . i "Z.. I 

004 ·00:3 

·02-0 . 0""2-5 

t Final De 

Stan 
Baseline (Volts) 

,~o 

.J ZC') 

Ene 
Baseline (Volts) 

-.CK:fJ 

113 Z. 

~ Volt 
End-Start 

0\ \ 

C\3 

! Water Tabe (It): 
, 

Volt 
End-Start 

, C I Z--

F;nal Death 1ft): ,tfb\ Water Table 1ft) 

Star: 
Baseline IVoltSI 

t:;IO 
Baseline Volts'l , 

- Vclt 
=no·Star: 

~ole No Tic 

E:ev2t!or (ft Sleeve 

~aS!lng or L3t:T~ae iemc 

Sic-l Dec:~: ftl '/Valer : aOle ftl: 

I 

I 

~ Enq. Value 
(~ Volfx Calib) 

W i/ 

rJ 
(..- .4/ 

i CPT Fit 

~ Eng. Value 
(e" Volt X Calib) 

0' /) 
'J . L-.-

I 

I 

I 
I 

Correction M2. 
(-~ Eng.) 

/7 <'/ :-"1 
--c...c..-U 

- 2. tv 

~ 

Correction M2: 
(-- Eng.: 

_ Ene. Value Correc:lon Mac 
( __ VOI(X Calibl 1- E~g.\ 

CPT r:ie: 

! Conversion 'JaIUB5: Jeolh: . m=3.28 ft P'essure Stress: 1 oar=100 KPa = ' ,Odd ISf = 1 d.50 as; = . 0 ~ 91T = 33 . .1 f:. 

PLATE J-37 



Daily Baseline Summary 

, Project No.: CC>~Cb 
. Project Location: 4bfIC. 'i I~ lb-livJA r' 
: Client/Rep: Kw=.I/0F"ELUr-;P, / bP.E..L-

: Calibrations @ t.5Volts : Standard 10 cm;: cone 
! Tip ~ OOC ~ar-139.2 tsf:volt- 1 33.3 ~arlVolt 
: Frrctlon 10 bar-I .392 tsiIVolt-' .333 oar/volt 

Date: u:;:'- .J..?;-CC 
Ria LRACK.. . ~ t . 

! Operator: P-£P/SDS 

I Standard 15 cm 2 cone 
1500 bar 208.8 ts1.·'1olt-2CO bar.'volt 

15 !:Jar 2.088 :SfiVcit-2CiC car, VOlt 

i Pore Pressure Both cones: 500 pSI-66.67 pSIIVolt-480 tsfl'lolt-153.B ft/volt--..6.B7 mrvolt , 

Sounding Info 

Cone/Size 

, Hole No. 

'~-I -~1 

Northing or Lalltude 

Eastlng or Latitude 

Pre-oore I tti: 

Sounolilg Into 

Hoie No. 

Nanning or Latltuoe 

casting cr latitude 

Pre-core ftl: 

Sounoil'g I~io 

! Channel 

! Tip 

Sleeve 

pp 

Teme 

Start 
Baseline (Volts) 

,oL{C 

End 
Baseline (Volts) 

,olo() 

Start Deeth: :ftg 

Channel 

Tip 

S,eeve 

FP 

Temp 

Star: DeDl~ te: 

C::~anne: 

i I':] 

:::a r : Cec:~ " 

( 38./ f'Yl) 

Start 
Baseline (Volts) 

End 
Baseline ,Volts) 

Final LJeeth it)· 

Star: 
BaselIne, VCltS: 

E~c 
Sasellne VOltS: 

.. Volt 
End-Start 

,C2J] 

p 052 

: Water -:-able Iftl: 

.. VOlt 
End-Star: 

Water Table Iftl 

'jelt 
:::rld-Star: 

- Eng. Value Correction Made 
I~ Volt X Calib) (-- Eng.) 

---
AIIC) -k.D 

<LY1 -14-.0 
I 

. CPT Fi~DQ DAT ' 3ClO~r '-' IS'. 

-- Eng. Value 
- Volt X Callb) 

CPT File 

,=,>C Value 
'';Olt-X Callc: 

Correction Ma 
(-- Eng.) 

Cc;rreCllon ~vlace 
- - :::~g 



Daily Baseline Summary 

I Project No,: ~(\ -~-3DO 
I Project Location: LEJ.:-/KY H'M,!wfi1' 
i Client'Rep: ~{~(AJI:-fWirc "~YHf\JT 

I Calibrations @ 7,SVoits 

I Tip 
i Friction 

Standard 10 cm 2 cone 
: 1000 bar-139.2 tsrlVoil-133.3 barNoit 

I 10 bar-1 .392 tsfNolt-1 .333 barlVolt 

Date: 0 z. -}j. -0 C 
Rig ~v:-( 
Operator: PEP/iC(lt... 

Standard 15 cm 2 cone 
1500 bar 20B.8 tsfivolt-200 barNol1 

15 bar 2.0B8 tsf:volt-2.00 bar:volt 

I Pore Pressure 
I 

Both cones: 500 pSI-B6.67 pSIIVolt-4.80 tsflVolt-1S3,B ftlvoll-46.B7 mNolt 

Sounding Info O',}O 

Cone/Size , {> (j 

Hole No. (), 

tJ .-2Lt-Yh 
Elevation (tt) 

Northing or Latitude 

Eas:lng or Latitude 

: Pre-hnre 
, ... 17 ): " J , . 

Sounelng Info 

Cone/Size 

I Hale No. 

E'evatlon (ft) 

Northing or Latitude 

Eastmg or Lalltuoe 

Pre-bore' tt): 

Sounolng Inro 

Hale Nc 

,:::r"e-ccre 

Conversion Values 

Channei 

Tip 

Sleeve 

PP 

Temp 

'Slart Depth' 
, 

Channel 

Tio 

S,eeve 

PP 

Temp 

Slart 
Baseline (Volls) 

.:: 16 
-,005 

. oz.~ 
, ell. 

Star: 
Baseline (VOltS) 

End 
Baseline (Valls) 

- 0""-4 ,~ 

,{)'3 3 

- Ly:j 

)/iC(L 

Ene 
Baseline (Voits) 

Start Deoth: 1ft): Final Deoth (tt) 

Channel 

Tio 

Sleeve 

-:-e rr, ° 

St2;: ~ectr.. ttl. 

3tan 
Baseilne I Voi:s I 

~:1C 
Baseilne ,Vo:ts: 

Fir.a.1 lJeon~ :7t) 

- Volt 
End-Start 

"',04 L 

IO~S' 

-,lltD 

i Water Taole (ft): 

- Volt 
End·Start 

Water Table (ft): 

VOlt 
Ene·Star: 

- Ene. Value Correction Made 
(~ Vol(X Calib) ( .. Eng.) 

-S40 +~ 0 

C 

~ Eng. Value I Correction Made 
(- Volt X Calib) (-~ Eng.; 

, CPT File: 

~ Ene. '/aiue Correction rAaee 
~ '/Oll-X Callb' ('- Eng., 

CPT i=ile: 

Deol~. 'm=3.22 I; - ;::~essLire'Siress ~ :Jar= i 00 kPa = ~O.:l4 :Si = ~ .:l.50 OSi = ~ 0.' 9nn = 33.4 :;. 

PLATE J-39 



CONEl~ ~EGG 
Daily Baseline Summary 

1 Project No.: CC-3JG 
Project Location: L.E.b-rL't' H Ji:--+1 L ,,'A Y 

Client'Rep: j(L-S flJ Fb-D£12../ "rY\.. 

• Calibrations @ 7.5Volts ! Standard 10 cm 2 cone 
! TIp 1 DOG bar-13S.2 tSfNOlt-133.3 barNolt 

; :=rlo:lon 10 bar-l.392 tsf/volt-1.333 barNolt 

Date: C";)~q -CO 
Rig ~ULK 
Operator: -Kf;P ioniL 

Standard 15 cm2 cone 
1500 bar 208.8 tsf:volt-200 bar,volt 

15 bar 2.088 tsfvolt-2.00 oarNolt 

I Pore Pressure Both cones: 500 pSI-66.67 pSINolt--480 tsfNOIH 53.8 ftlvolt--l6.87 mlVoit 

Sounding Info C) 7D 
I 

Cone Size , D 15 ; 
Channel Start End 

Baseline (Volts) I Baseline (Volts) 

Mole No. ' Tip 

SC-;?5-335 OJ7 -- 0/7 , 
E,evauon (ft) Sleeve 

G8l ,aBS 
I Nonhlng or Latltuae PP 

! Eastlng or Lautuoe I Temp 

I P~e-ocre ift):-'\.-"7 1\ 
..-"\ ~. \..., 

,Start Deoth: :;:'..0 

I SounGlng I nJG C Ie 
ConeS:ze , 015 

INor:hlng or Latltuae 

Eastin<=; :x Latltuce 

.:3ounClng Inro 

.. ·1. ~.' C 
' ./.--'\ .:-' 

--------

Channel 

Tip 

PP 

Temp 

Siar: Depth:" . 

Chan rei 

10 

Start 
Sasellne '. Volts) 

-,oze 
,OICj 

-,153 

End 
Baseline (Volts) 

-,I-4D 

F'nal Deoth (h"~ 
c­

I 

Star' 
Baseline VOlt~ i 

-, {<II 

I~O 

~,:c 

SaseilGe ! VOlts' 

,t17 

.cS~ 

i 14 .J 0'\ 

~ Volt 
End-Stan 

. Water Table (tt) 

Volt 
End-Star: 

CI3 

Water lable :ft) 

\/olt 
c'1d·Star: 

- Eno. Value 
(- Vol(X Calib) 

Correction Made 
(-- Eng.) 

-----
I C45T Eil<l:/\ 8 ,\ A -l,ciL r5 ;. cUll / 

Ene. ValGe 
I VoltX Callb) 

lc C 

Enc. Value 
'/o(X Callc: 

Correction M 
(.- Eng.: 

---
- G. C 

CQrrec::on M3Ge 

.---------

PtA IE J-40 



Daily Baseline Summary 

i Calibrations @ 7.5Volts ! Standard 10 cm2 cone Standard 15 cm2 cone 

'
I TFrlPlctlon 11

0
°00 bar- i 39.2 tstlvolt-133.3 barNolt 1500 bar 20B.B tSfNOlt-200 barNolt 

bar-1 .392 tsflvolt-1 .333 barNolt 15 bar 2.0B8 :sf/volt-2.00 tJarNolt 

[ Pore Pressure Both cones: 500 pSI--06.67 psilvolt-4.BO tsf/volt-153.B ftJvolt-46.B7 m/volt 

I '5( - 22-2';- / 
I 

! Elevation (ftl 

Northing or Latlluae 

Easting or Latltuce 

I Pre-bore i!C' z. C 

Sounaing Info 

ConelSize 

Hole No. 

! Elevation I,ftl 

, Northing cr ~atltuae 

Eastlng or Latit:.;oe 

, Pre-Dare Itt): 

Sounalng Info 

Cone, Size 

Hole Nc. 

~:eva::c;', 'r~: 

,enning or Latltuoe 

,Pre-Dore ,it! 

ConverSion Values: 

Channel Start End 
Baseline (Volts) Baseline (VOltS) 

TIp -,OIl - C' ""'Z-, l-

I Sleeve ,o7(p 1 0 <6'.('1 
PP 

1<J'e '-, I~ Z. 
Temp 

{, I ~O-4 2-· ~"8'J 
i Start Deo~: . Final PZS,h, (n 

Channel 

lio 

Sleeve 

PP 

Temo 

Start Deoth .tt! 

Channel 

TiD 

Sleeve 

pp 

-;-emc 

)..'3 \ z.. Itt 
Start i End 

Baseline (Volts) I Baseline (Volts) 

Final Depth 1ft). 

Stan 
B2.Sellne (VOltSI 

E"a 
Baseline :Volts I 

- Volt 
End-Start 

-,ell..; 

: Warer Table (ft): 
I 

-- VOlt 
End-Start 

. Water laDle (ft): 

Volt 
E.1d-8[ar: 

\/vat8r laDle (ttl. 

- Eng. Value Correction Made 
(:.. VOit X Calib) (-:.. Eng.) 

I 

--7, A.. I' 7 
I :+-:4 

- Eno. Value Correction Maoe 
(- Volfx Calib) (-- Eng. 

i CPT File: 

. E.1o. Value Correction Maae 
,- VolCX Catlb) 1-- Eng.; 

CPT File: 

Deoth: ~m=2.28 it - P:essure'Stress. ~ ::Iar=~CO I\Pa = : .044 (Sl = 14.50 ::lSI = '0.19m = 33A it. 

PLATE J-41 



~EGG 
I ' Daily Baseline Summary 

, Project No.: ·~~C-3CC 
: Project Location: La-x'y +11 !;-"'l,";I~.'r 
• Client/Rep: ·..t..~\N~W)r.K / iJJblL 
I . 

Date: 03 -(:"2- -00 
, Rig Il<L~1:'.­

Operator: f.EP/I6(lt 

i Calibrations @ 7.5Volts ! Standard 10 cm 2 cone i Standard 15 cm 2 cone 
I ~~--~----~------~--~~~~~~--------------------------------~----~~~--------------__ 
I TiD 
I ' 

I Friction 

iOOO bar-139.2 tsf:voit-133.3 bar:volt 

i 10 bar-1.392 rsf/voJt-1.333 barNoit 

, 1500 bar 208,8 :siNolt-200 barNolt 

15 bar 2.088 ~s;!volt-2.00 bar/VOlt 
!----------------------~-----------------------------------------------------------------
I Pore PreSSJre Both cones: 500 pSI-66.67 pSINoit~.80 tsfNolt-153.8 ft'volt--46.S7 mNolt 

Sounding Info o,e 
Cone/Size ,0 I':; 

Hole No. 

~JCq -230 
i Elevalion Ut) 

Northing or Latltuoe 

, Easnng or Latitude 

: Pre,oor ;;;.ry 0 I 
L- , 

i Souno:ng inro c:; 10 

Cone Size ,() I)" 

r-lole No, 

&>Iq- z.90 
Elevation (IU 

, Ncn,hlng or Lamuoe 

E3s::ng or :...autuoe 

Scunolr;;; :r"c 

:o::e S,ze C i L ' 

, Channel 

Tip 

S,eeve 

pp 

Temp 

Start De,j;lth: 

Channel 

Tip 

S,eeve 

pp 

Teme 

: I~ 

Stan 
Baseline IVolts) 

~. (liS 

~~L1 Ilv 

-, \ ~CJ 
I c: I£,P Iv I, 

f .... · 
'''I. 

Star: 
Base!lne IVolts) 

- Oz,:2, 
' ) 

,Ol(.., 

- . \.q 7 

I 14fjS 

Stan 

End 
Baseline (Volts) 

-,Clj 

cee ' ..1,,-)-,' 

~ I I.:} "7; 

1,7G~ 

Ene 
Base!ine (VOltSi 

- I ('21 
, 8:)" 

J CJ " _-' 

- ,24 , 

2. ,"-i 7->~ 

E:10 
9as8!1re I \fOlts, 

, .-/ 

~' 
>' '.::~ 
<-- (-- I ------------------------------------------

i~i 1\ 

- Volt 
End-Stan 

, Water Taole 1ft): 

Volt 
End-Stan 

.(23 

• ':Vater Tabie iii', 

'IOI! = .... o-Start 

' Eng, Value Correction Made ' 
(- Volt X Calib) (-- Eng.) 

~ 

/' 

/ 

- Eno, Valwe Correction 
(- VoltX Calibl i- - Eng. 

- ::::0. 'Jalue 
Vclt- X '=3;:C I 

-::e 

CorreC~IC'1 I'.J1ace 
1- _ ~,;g. 

PtA IE J-4r--



Daily Baseline Summary 

, Project No.: CC~ 2(t-~ _ 
I Project Location: ~~fr '/ILA~v\,y':....-y--
,Client/Rep: 1/ C:-i 'rJ::;, .~ I v 

t:...<.,.~ tv "1-1.-~ /~-" 

I Calibrations @ 7.5Volts , Standard 10 cm 2 cone 
i Tip 1000 bar-139.2 tslivolt-133.3 barlvolt 

i 10 bar-1.392 tsflvolt-1333 barlvolt 

i Date: .f;/I/ Q~ 
Rig, t v-'k£ 
Operator:~ 

Standard 15 cm2 cone 
1500 bar 208.8 :sIJvolt-200 bariVoll 

15 bar 2.088 ·siIVolt-2.00 barlvolt I Friction 

Both cones: 500 psi-66.67 PSiiVolt-4.80 tsf/voll-153.8 ftlvolt-46.B7 mivolt 

Sounding Info 070 Channel 

Cone/Size 

.\v', '7 
Tip 

~ "- Sleeve '~ 

i,h I 

~i Northmg or Latitude PP 

~I 
I Eastlng or Latituae Temp 
I 

Start 
Baseline (Volts) 

- We, I 
: I • ~ , 

d?l~ 
j / IC' 

-, 1:;;-/ 

End 
Baseline (Volts) 

'-, co ~ 
; i;12 

If? - I 

- Volt 
End-Start 

IOtz] 

i Pre·bore 1ft): I Start Deoth (tt) D i Final Depth (tt): 122 .L:-S" r Water Table (tt): 

Sounalng Info 

Cone/Size 

Channel 

Hole No. ! Tip 

Elevation (ft) Sleeve 

Northing or Latitude PP 

Easling or Latitude I Temo 

Start 
Baseline (Volls) 

Ene 
Baseline (Volts) I 

i Pre-oore (tt) : Start Demn: 'ftl: I Final Depth (ttl. 
I 

Sounalng Info Channel Stan E:ld 

Cone Size 
Baseiine IVoltsl I Baseline IVolts) 

, Hole 1'.Jo. TIO 

Sieeve 

Norl~ulg or L.E.tltuce PO 

i:as;:,g or Latltuoe Terr:c 

:'-CCiS I fl . 

- Volt 
End-Start 

: Water Table (tt): 

- Volt 
Ene-Start 

- Eng. Value 
(- Volt X Calib) 

i ''':::'' . /i / _/. 0~ 

Correction Maae 
(-- Eng.) 

I, CPT File: .-, . .".-;. '~.-
I -XUf') , 

_ Eno. Value i Correction Made 
(. Voi(X Calib) (-- Eng.) 

I CPT rile 
i 

. Eno. Vaue 
, Vo{X Callol 

CorrecTion Maae 
1-. E.'lg.; 

Conversion Ijalues: ::Jepth' . m=3.28 It - P'essure.Stress:· oar= 100 kPa = 1.044 tst = 14.50 OSI = 10.; 9m = 33.4 '1. 

PLATE J-43 



I Calibrations @ 7.5Volts 
. Tip 

I Friction 

I Pore Pressure 
I 

I Sounding inlo ") I I CocelSi" Cf1 L 

I-Elevation 1ft) I 

Northing or Latitude 

Easting or LatitUde 

Channel 

Tip 

Sleeve 

PP 

Temp 

Daily Baseline Summary 

Standard 10 cm 2 cone 
i 000 oar-139.2 t51/volt-133.3 bar/volt 

10 bar-1 .392 t5tlvolt-1 .333 barlVolt 

. I 

Date: ~ l?--{O./ 
Rig "Tr'v\.;V--~ 

! Operator: ~/ i?':3 

Standard 15 cm2 cone 
1500 bar 20B.8 15f/volt-200 barlVolt 

15 bar 2.0B8 tsllVolt-2.00 barlvolt 

60th cenes: 500 pSI-66.67 pSi/volt-4.80 tsi/volt- i 53.8 ftlvolt-46.B7 mlVolt 

Start 
Baseline (Volts) i 

- ,{?II 

,Cle6 
-.(~ 

L G~-" : " '-)0 

End 
Baseline (Volts) 

~,c-v6 

,,~.i " i (.. 1(,./ 

-~ t?4 
.---; ::)--t, - "5 ~ 

- VOlt 
End-Start 

- Eng. Value Correction Made 
(- Volt X Calib) (-- Eng.) 

i Pre-Dare (ft;: Start Depth: (It): Final Deoth (ft) /5'>-. S I . Water Table (ft) I CPT File: -ft:. ,:-, .. _,,( ,-
. (14 \ 'Il I 

Sounding Info Channel 

Cone/Size 

Hole No. Tip 

E~evatlon~'ti Sleeve 

Northing or Latltuoe ! PP 

Eas:lng or ~atllude Temp 

Stan 
Baseline (Voitsl 

End 
Baseline (VOltS) : 

Pre-oore : f':. Star~ Deor~. ;ft). 'Final Deo:h ,It I 

ScunOlng Inro Chanr.ei 

Ie 

Sleeve 

S12r: 
8ase!ire VOitS: 

Ene 
Easeilne (\/ol~S I 

- Volt 
Eild-Start 

Water Table Iftl. 

- Volt 
E.':d-Star' 

- E!'1g. Value Correc:ion Ma 
1.- Voit X Calibl 1,-- Eng.) 

I CPT riie 

E.~c. Value Correc:lon Mace 
VOI"X Callbl 1-, Eng 

/' -Ie 

------EPH-L-,AA;-'iC J -.1~ 



Daily Baseline Summary 

j Project No.: Ct).- 5'1:-[-:' 
I Project Location: LEC:&'-~ W IC(I-\W'~v.'r" 
I CI' IR . . 
I lent ep. lLlr-, I :Yr::.L C. . 
I -c::;..<:ln:l:- / 
j 

I Calibrations @ 7.5Volts 
i Tip 

I Friction 

I Standard 10 cm 2 cone 
I 1000 bar-139.2 lst/volt-133.3 barlVolt 

! 10 bar-1.392 t5f/volt-l .333 bar/volt 

Date: N-..~ct '-3, a .. ~ 
RigTt-l.,\~_ 
Operator: '0\7)( V--(~~I\ 

z<t:: 
I Standard 15 cm 2 cone 

1500 bar 208.8 t5flvolt-200 barlVolt 

15 bar 2.088 t51/volt-2.00 barlVolt 

Pore Pressure Both cones: 500 pSi--66.67 pSiIVolt-4.80 tsflvolt-153.B ftlvolt-46.87 mlVolt 

Sounding Info 

Cone/Size ff/ci 

Hole No. 
'''. "'7 { .-,/ '''7 I :ii.' ., ~ ~ '} 

I Elevati;n (tt) ... " -

I 
Northing or Latitude 

Easllng' or Latitude 

Channel 

Tip 

Sleeve 

PP 

Temp 

Start 
Baseline (Volts) 

,0-:17 

1- '7Q.7 I .:5. vv 

End 
Baseline (Volts) 

_ 1:7C":: . -" 

I Pre-bore (tt): 
I 

: Start Depth: Itt): I Final Depth (tt): 

Sounding Info 

Cone/Size 

Channel 

Hole No. Tip 

Eievatlon (tt) Sleeve 

Northing or Latltuae ,PP 

Eastlng or Latltuce Temo 

Star: 
Baseline (Volts) 

End 
Baseline (Volts) 

i Pre-Dare Uti: I Stan Deoth: (ft): ~ Final Depth (ft): 

Sounding 1.1io 

f-,oie No 

'Jor;:'lIng :::r !..::illtUCe 

Channel 

Tio 

Sleeve 

Te::lc 

Star: Deotn' ,'ft: 

Start 
Baseline ,Volts: 

End 
Baseline (Volts; 

- Volt 
End·Start 

,02+ 

i Water Table (tt): 
I 

~ Volt 
End-Start 

: Water Taoie :.ftl: 
I 

- Volt 
Eno-Start 

'- Eng. Value I Correction Made 
(- Volt X Calib) (-- Eng.) 

--r 
.~ 

//,04 1/,0 

- I 
- Ena. Value i Correction Made I 

j (- Vol(X Calib) I (-- Eng.) 
I 

I CPT File: 

- Eng. Value Correction Maae 
i- Volt X Calibl (-- E"g.; 

CPT Flie: 

Conversion Values' ueotr: ~1l~3.28 It - P'essureStress 1 bar~lCO kP::i ~ -044ts; ~ 14.50 os: ~ 10.19m ~ 33 . .c: ft. 

PtA IE J-45 



Daily Baseline Summary 

I Date: )/+/0 
Rig '-;r,~< 

operator:~ (~3 

; Calibrations @ 7.5Volts Standard 10 cm 2 cone ! Standard 15 cm2 cone 
! Tip 

i FriCllon 10 bar-1.39.2 tsf/volt-1 .333 bar/volt 15 bar 2.088 :sflVolt-2.00 bar/volt 

1000 bar-139.2 tsf/volt- i 33.3 barNolt Ii 1500 bar 208.8 tsflVolt-20D bar,volt 

I--------------------------------------------------------~--------------------------------------
i Pore Pressure 
I 

Both cones: 500 psi-56.67 pSI/volt-4.80 tsf/Volt-153.8 ft/volt-46.87 mivolt 

Sounding Info 

Cone/Size 61 {J 
Channel 

Tip 

Sleeve 

Start 
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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 at 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: Ot = Oc + (1-a) • Ud 

where: Ot 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 Description Equation 
Parameter 

Depth mid layer depth 

_ .. -. -
AvgOt Averaged corrected tip (Ot) I " 

AvgQI = - I Qt, 
n ,·1 

. - _ ..... - _ .. _--
AvgFs Averaged sleeve friction (Fs) 1 ' 

AvgFs = - I Fs, 
n ,., 

AvgRf Averaged friction ratio (Rf) ,.jl'gFs 
..J1'gRf = 100%.--

. .JI'gQI 
- -_.-

AvgUd Averaged dynamic pore pressure (Ud) 1 ' 
AvgUd = - I Cd, 

n ,.1 
- .. - . -

SBT Soil Behavior Type as defined by Robertson and Camoanella 
.. -

Ref 

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 

...... ......... ..... ... ....... .... . ..... ...... .. ... .. ..... _. ............. . .. . 

EStress Effective vertical overburden stress at mid layer depth 

Ueq 

Cn 

Equilibrium pore pressure determined from: 
1) hydrostatic from water table depth 
2) user supplied profile 

SPT Noo overburden correction factor 

SPT N value at 60% energy calculated from QttN ratios assigned to 
each SST zone 

.. __ .... . .............. _ .. 

(N1 )60 SPT N60 value corrected for overburden pressure 

t,(N1 )60 Equivalent Clean Sand Correction to (N1 )60 

(N 1 )60es 

Su 

k 

Bq 

Qtn 

Rfn 

SSTn 

Qc1 

Qc1N 

Equivalent Clean Sand (N 1 )60 

Undrained shear strength· Nkt is use selectaole 

CoeffiCient6fpermeability(assigned to eachSBT zone) 

Pore pressure parameter 

. _... '.~ -
Normalized Qt for Soil Sehavior Type classification as defined by 
Robertson, 1990 

Normalized Rf for Soil Behavior Type classification as defined by 
Robertson, 1990 

N"ormaITz"ed"S'oi"i" Behavior Type (s-lightly modified from -that published by 
Robertson, 1990. This version includes all the soil zones of the original 
non-normalized SST cnarl - see figure 1) 

Normalized Qt for seismic analysIs 

Dimensionless Normalized Qt1 

CONEIEC -,-

TStress = 2: y, h 

where 
,., 

YI is layer unit weight 
hi is layer thickness 

EStress = TStress - Ueq 

Cn=(av J-05 

where a: is in Isf 
.2.:5< Cn < 2.0 

N160 = Cn • N60 

_ K.\'IIJ' r 
I'l(NI)"" - ----(,\1)"" 

1- K"l"l 

Where: KSPT is defined as: 

0.0 for FC < 5% 

3 

3 

7 

0.0167 - (FC - 5) for 5% < FC < 35% 
0.5 for FC > 35% 

FC - Fines Content in % 

(N1)socs = (N1)60 + I'l(N1)6o 

..... 

Bq=~ 
QI - crv 

Qln= QI-a" 

a " 

Rjn = 100% _ _ f_,_ 
QI- a,. 

qc1 = qc • (Pa!ov')05 
where: Pa = atm. pressure 

qc1N = qc1! Pa 
where: Pa = atm pressure 

7 

2 

6 

..... _ .... _. 2"· 

4 

4 

5 
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CPT Interpretations 

!'J.Qc1N1 Equivalent clean sand correction 

__ - - __ ·, __ w······_·· ... _ ..... _ _ 

Qc1 Ncs Clean Sand equivalent Qc1 N 

Ic Soil index for estimating grain characteristics 

FC Fines content (%) 

Kerr !'J.qcl N = --,-. 'Ie I ;\. 
1- !l. en 

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 Content in % 

qe1Nes = qe1N + L'lqe1N 

Ie = [(3.47 - -'ogQj2 + (/og F + f22)2 IT 

5 I 

5 

5 

FC~1. 75(/c;32S) - 3.7 8 
FC=100 for Ic > 3.5 
FC=O for Ie < 1.26 
FC = 5% if 1.64 < Ie < 2.6 AND Rfn<O.S 

-P-H-I-------- Frici-io-n-A-n-gle----·-------'--------------- -CampaneiiaandRob'ert'son- .------1-

Dr 

OCR 
State 
Parameter 
CRR 

Relative Density 

Over Consolidation Ratio - -
Difference between the current void ratio (e) and the critical void ratio 
(ee) at the same stress level 
-C;;;cWc:ResiSianceRalio -. 

CONETEC -1-

.-

Durunoglu and Mitchel 
Janbu 

,-,,-. -_._" ....... -
Ticino Sand 
Hokksund Sand 
Schmerlmann 1976 
Jamiolkowski - All Sands 

1 
9 

7 
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CPT Interpretations 

Non-Normalized Classification Chart 

-0 
.-::: .... 100 ro e 
C'l c 
'C 
ro 
Q) 
co 
Q) 10 C 
0 
() 

Friction Ratio (%), Rf 

Normalized Classification Chart 

1000 

100 

10 

C; 
z 

10 

Normalized Friction Ratio __ f!_ x 100% 
qt - Ovo 

Figure 1 Non-Normalized and Normalized Soil Behaviour Type Classification Charts 
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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 

2 Robertson, P.K., Campanella, RG., Gillespie, D. and Greig, J., 1986, 'Use of Piezometer Cone 

3 

4 

5 

6 

7 

8 

9 

Data", Proceedings of InSitu 86, ASCE Specialty Conference, Blacksburg, Virginia . 

. - --Ro-bertson':'pj<,"-and ·Campanel~R.G" 1989~~~uideiines for GeOtechnical-Oesign--Using CPT and - --­
CPTU", UBC, Soil Mechanics Series No. 120, Civil Eng. Dept., Vancouver, B.C., Canada 

Robertson, P.K., 1990, "Soil Classiftcation Using the Cone Penetration Test", Canadian Geotechnical 
Journal, Volume 27. 

Robertson, P.K. and Fear, C.E., 1995, "Liquefaction of Sands and its Evaluation", Keyno-te"l.ecture;---­
First International Conference on Earthquake Geotechnical Enginnering, Tokyo, Japan. 

Cone'rec Internal Report 

-Robertson,-P-:i<:and Wride~~ 1997~CycTic Liquefactiorl"anditsEvaluation-Based on SPT and --­
CPT", NCEER Workshop Paper, January 22, 1997 

Wride, C.E. and Robertson,PK, 1997, ;'phase II Data ReviewReport (Massey and Kidd Sites, 
Fraser River Delta)", Volume 1 - Data Report (June 1997), University of Alberta. 

Plewes, H.D., Davies, M:P. and Jefferies, M.G., 1992, "CPT Based Screening Procedurefur------­
Evaluating Liquefaction Susceptibility", 45th Canadian Geotechnical Conference, Toronto, 
Ontario, October 1992. 
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ConeTec Inc. - CPT Interpretation Page: 
Interpretation Output - Release 1.00.19c 
Run No: 00-0518-1635-3652 
Job No: 00-300 
Cl i ent: Kleinfelder 
Project: Legacy Parkway Project 
Si te: SC-12-264 
Location: STRUCTURE 12 
Cone: 20 TON A 058 
CPT Date: 00/26/01 
CPT Time: 09:47 
CPT Fi le: 300SC264.COR 

.-------------------------------------------------------------------------------------------------------------------
IJater Table (m): 1.00 (ft): 3.3 
Averaging Increment (m) : 0.15 
Su Nkt used: 15.00 
Phi Method : Robertson and Campanella, 1983 
Dr Method : Jamiolkowski - All Sands 
Used Unit IJeights Assigned to Soil Zones 

---------------------------.------------.-----------------------------------------------------------------------.---
Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pr. N60 (Nl)60 Su Dr Phi OCR 
(ft ) (m) (kPa) (kPa) (%) (kPa) (kPa) (blows/ft) (kPa) (%) (deg.) (ratio) 

----------------------------------------------.----.----------------------------------------------------------------
0.25 0.08 568.5 11.0 1.9 1.4 0.0 3.8 7.6 37.8 0.0 0.0 10.0 
0.74 0.23 665.3 23.1 3.5 4.0 0.0 6.7 13.3 44.1 0.0 0.0 10.0 
1.23 0.38 992.7 32.3 3.3 6.7 0.0 6.6 13.2 65.7 0.0 0.0 10.0 
1. 72 0.52 2365.6 74.8 3.2 9.4 0.0 11.8 23.7 157.1 0.0 0.0 10.0 
2.21 0.68 2002.0 106.8 5.3 12.0 0.0 20.0 40.0 132.7 0.0 0.0 10.0 
2.71 0.82 1933.3 139.2 7.2 14.7 0.0 19.3 38.7 127.9 0.0 0.0 10.0 
3.20 0.97 1451.4 127.0 8.8 17.3 0.0 14.5 29.0 95.6 0.0 0.0 10.0 
3.61 1. 10 1356.4 94.9 7.0 18.5 1.0 13.6 27.1 89.1 0.0 0.0 10.0 
4.02 1.22 1427.4 93.5 6.6 19.5 2.2 14.3 28.5 93.7 0.0 0.0 10.0 
4.51 1.38 1227.8 79.7 6.5 20.6 3.7 12.3 24.6 80.2 0.0 0.0 6.0 
5.00 1.53 1038.7 57.5 5.5 21.8 5.2 10.4 20.8 67.4 0.0 0.0 6.0 
5.50 1.67 1053.9 53.5 5.1 22.9 6.6 10.5 21.1 68.3 0.0 0.0 6.0 
5.99 1.83 998.7 49.5 5.0 24.1 8.1 10.0 19.9 64.4 0.0 0.0 6.0 
6.56 2.00 727.7 37.0 5.1 25.4 9.8 7.3 14.1 46.2 0.0 0.0 6.0 
7.14 2.17 479.4 23.6 4.9 26.8 11.5 4.8 9.1 29.4 0.0 0.0 6.0 
7.63 2.33 681.9 15.2 2.2 28.0 13.0 4.5 8.4 42.7 0.0 0.0 6.0 
8.12 2.47 848.3 15.9 1.9 29.2 14.5 4.2 7.7 53.6 0.0 0.0 6.0 
8.61 2.62 675.8 16.6 2.5 30.4 15.9 4.5 8.0 42.0 0.0 0.0 6.0 
9.10 2.78 511.4 14.6 2.8 31.6 17.4 5.1 8.9 30.8 0.0 0.0 3.0 
9.60 2.92 466.7 18.0 3.9 32.8 18.9 4.7 8.0 27.7 0.0 0.0 3.0 

10.09 3.08 566.0 18.9 3.3 33.9 20.4 5.7 9.5 34.1 0.0 0.0 6.0 
10.58 3.22 544.4 11.3 2.1 35.1 21.8 3.6 6.0 32.5 0.0 0.0 3.0 
11.07 3.38 703.2 17.9 2.5 36.3 23.3 4.7 7.6 42.9 0.0 0.0 6.0 
11.56 3.53 736.2 20.2 2.7 37.6 24.8 4.9 7.8 44.9 0.0 0.0 6.0 
12.06 3.67 683.8 17.5 2.6 38.8 26.2 4.6 7.2 41.3 0.0 0.0 6.0 
12.S5 3.83 3002.8 26.2 0.9 40.0 27.7 10.0 15.5 0.0 45.9 40.0 1.0 
13.04 3.98 4961.9 33.9 0.7 41.4 29.2 12.4 18.9 0.0 59.8 42.0 1.0 
13.53 4.12 3861.1 32.3 0.8 42.7 30.7 12.9 19.3 0.0 52.2 42.0 1.0 
14.03 4.27 1511.1 15.3 1.0 44.0 32.1 6.0 8.9 95.7 30.0 36.0 6.0 
14.52 4.43 911.5 12.1 1.3 45.2 33.6 4.6 6.6 55.5 0.0 0.0 6.0 
15.01 4.57 841.9 13.7 1.6 46.5 35.1 4.2 6.0 50.7 0.0 0.0 6.0 
15.50 4.73 1175.8 17.7 1.5 47.7 36.5 5.9 8.3 72.8 0.0 0.0 6.0 
15.99 4.88 2210.0 44.1 2.0 48.9 38.0 8.8 12.4 141.5 34.3 38.0 6.0 
16.49 5.02 4236.8 36.7 0.9 50.2 39.5 14.1 19.5 0.0 52.5 42.0 1.0 
16.98 5.18 1199.6 16.8 1.4 51.4 41.0 6.0 8.2 73.8 0.0 0.0 6.0 
17.47 5.32 965.8 5.7 0.6 52.7 42.4 3.9 5.2 58.0 30.0 32.0 6.0 
17.96 5.48 916.1 8.7 0.9 53.9 43.9 4.6 6.1 54.6 0.0 0.0 6.0 
18.45 5.62 1007.9 11.3 1.1 55.1 45.4 5.0 6.6 60.5 0.0 0.0 6.0 
18.95 5.77 1005.9 18.3 1.8 56.4 46.8 5.0 6.6 60.2 0.0 0.0 6.0 
19.44 5.93 1239.3 30.4 2.5 57.6 48.3 6.2 8.0 75.6 0.0 0.0 6.0 
19.93 6.07 1220.0 32.3 2.6 58.8 49.8 6.1 7.8 74.1 0.0 0.0 6.0 
20.42 6.23 1232.9 54.5 4.4 60.0 51.3 12.3 15.6 74.8 0.0 0.0 6.0 
20.92 6.38 1167.6 51.6 4.4 61.2 52.7 11.7 14.6 70.2 0.0 0.0 6.0 
21.41 6.52 1278.5 54.0 4.2 62.3 54.2 12.8 15.9 77.5 0.0 0.0 6.0 
21.90 6.68 1548.4 58.3 3.8 63.5 55.7 10.3 12.7 95.3 0.0 0.0 6.0 
22.39 6.82 1810.7 96.3 5.3 64.7 57.1 18.1 22.0 112.6 0.0 0.0 6.0 
22.88 6.98 1537.4 49.0 3.2 65.9 58.6 7.7 9.3 94.2 0.0 0.0 6.0 
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ConeTec Inc. - CPT Interpretation Page: 2 
Run No: 00-0518-1635-3652 
CPT File: 300SC264.COR 

.~.-------------------- .. ------------------------------ ---------------_ .. ------- ... -------------- .. ---_ .. --_ ..... ------------
Depth Depth AvgQt AvgFs AvgRf E. St ress Hyd. Pro N60 (N 1)60 Su Dr Phi OCR 
(tt) (m) ( kPa) (kPa) (%) (kPa) (kPa) (blows/ft) (kPa) (%) (deg.) (ratio) 

----------------------------------------------------------------------------------------_ ...... _-----------------------
23.38 7.12 2566.3 33.6 1.3 67.1 60.1 10.3 12.3 162.6 34.0 38.0 6.0 
23.87 7.27 1935.1 29.3 1.5 68.3 61.6 7.7 9.2 120.3 30.0 36.0 6.0 
24.36 7.43 2687.1 70.4 2.6 69.6 63.0 10.7 12.6 170.3 34.8 38.0 6.0 
24.85 7.57 4105.8 149.4 3.6 70.8 64.5 20.5 23.9 264.7 0.0 0.0 6.0 
25.34 7.73 2791.1 106.8 3.8 72.0 66.0 14.0 16.1 176.9 0.0 0.0 6.0 
25.84 7.88 2438.4 77.0 3.2 73.3 67.4 12.2 13.9 153.2 0.0 0.0 6.0 
26.33 8.02 1534.8 45.6 3.0 74.5 68.9 7.7 8.7 92.8 0.0 0.0 6.0 
26.82 8.18 1459.4 42.4 2.9 75.7 70.4 7.3 8.2 87.6 0.0 0.0 6.0 
27.31 8.32 1178.3 39.2 3.3 76.9 71.9 7.9 8.8 68.6 0.0 0.0 3.0 
27.80 8.48 1147.3 39.9 3.5 78.2 73.3 7.6 8.5 66.4 0.0 0.0 3.0 
28.30 8.62 3425.8 60.1 1.8 79.4 74.8 13.7 15.1 218.1 39.9 38.0 6.0 
28.79 8.77 2894.0 81.0 2.8 80.6 76.3 14.5 15.8 182.5 0.0 0.0 6.0 
29.28 8.93 7194.5 73.9 1.0 81.9 77.7 18.0 19.4 0.0 60.7 42.0 1.0 
29.77 9.07 10495.9 63.3 0.6 83.3 79.2 21.0 22.5 0.0 71.3 42.0 1.0 
30.27 9.23 9343.1 80.3 0.9 84.8 80.7 23.4 24.8 0.0 67.7 42.0 1.0 
30.76 9.38 10088.4 80.2 0.8 86.1 82.2 25.2 26.6 0.0 69.7 42.0 1.0 
31.17 9.50 12194.6 79.7 0.7 87.3 83.4 24.4 25.5 0.0 74.9 44.0 1.0 
31.58 9.62 14005.5 63.4 0.5 88.5 84.6 28.0 29.1 0.0 78.7 44.0 1.0 
32.07 9.77 12313.7 48.9 0.4 90.0 86.1 24.6 25.4 0.0 74.8 44.0 1.0 
32.56 9.93 11656.6 51.2 0.4 91.4 87.6 23.3 23.9 0.0 73.0 44.0 1.0 
33.05 10.07 11890.0 58.0 0.5 92.9 89.0 23.8 24.1 0.0 73.3 44.0 1.0 
33.55 10.23 12346.7 55.7 0.5 94.3 90.5 24.7 24.9 0.0 74.2 44.0 1.0 
34.04 10.38 16690.2 78.4 0.5 95.8 92.0 33.4 33.4 0.0 82.6 44.0 1.0 
34.53 10.52 16286.3 99.6 0.6 97.2 93.4 32.6 32.3 0.0 81.7 44.0 1.0 
35.02 10.68 14960.5 68.3 0.5 98.7 94.9 29.9 29.5 0.0 79.0 44.0 1.0 
35.51 10.82 11865.0 67.8 0.6 100.2 96.4 23.7 23.2 0.0 72.2 42.0 1.0 
36.01 10.98 15892.0 60.5 0.4 101.6 97.9 31.8 30.9 0.0 80.3 44.0 1.0 
36.50 11. 12 15041.7 70.5 0.5 103.1 99.3 30.1 29.0 0.0 78.5 44.0 1.0 
36.99 11.27 12759.3 85.4 0.7 104.5 100.8 25.5 24.4 0.0 73.6 42.0 1.0 
37.48 11.43 5010.3 133.6 2.7 105.9 102.3 20.0 19.1 320.1 46.7 38.0 6.0 
37.98 11. 57 3201.1 74.0 2.3 107.1 103.7 12.8 12.1 199.4 33.6 36.0 6.0 
38.47 11. 73 4489.8 88.3 2.0 108.3 105.2 18.0 16.9 285.1 43.2 38.0 6.0 
38.96 11.88 2731.9 83.4 3.1 109.5 106.7 13.7 12.8 167.7 0.0 0.0 6.0 
39.45 12.02 2174.7 67.8 3.1 110.8 108.2 10.9 10.1 130.4 0.0 0.0 6.0 
39.94 12.18 2270.3 67.6 3.0 112.0 109.6 11.4 10.5 136.6 0.0 0.0 6.0 
40.44 12.32 2594.9 66.2 2.6 113.2 111.1 10.4 9.5 158.0 30.0 34.0 6.0 
40.93 12.48 2985.4 48.0 1.6 114.5 112.6 11.9 10.9 183.9 30.7 34.0 6.0 
41.42 12.62 2938.1 41.2 1.4 115.7 114.0 11.8 10.7 180.6 30.1 34.0 6.0 
41.91 12.77 1729.3 31.7 1.8 116.9 115.5 6.9 6.3 99.8 30.0 32.0 3.0 
42.40 12.93 2490.0 56.3 2.3 118.1 117.0 10.0 9.0 150.3 30.0 34.0 6.0 
42.90 13.07 4398.3 85.7 1.9 119.4 118.5 17.6 15.8 277.4 41.2 38.0 6.0 
43.39 13.23 1843.3 75.1 4.1 120.6 119.9 18.4 16.4 106.9 0.0 0.0 3.0 
43.88 13.38 2096.2 105.8 5.0 121. 7 121.4 21.0 18.6 123.5 0.0 0.0 6.0 
44.37 13.52 2109.9 101.6 4.8 122.9 122.9 21.1 18.6 124.3 0.0 0.0 6.0 
44.86 13.68 3302.3 109.1 3.3 124.1 124.3 16.5 14.5 203.6 0.0 0.0 6.0 
45.36 13.82 5331.2 125.5 2.4 125.3 125.8 21.3 18.6 338.7 46.0 38.0 6.0 
45.85 13.98 4864.6 94.6 1.9 126.6 127.3 16.2 14.1 0.0 43.2 38.0 1.0 
46.34 14.12 3119.4 57.3 1.8 127.8 128.8 12.5 10.8 190.9 30.4 34.0 6.0 
46.83 14.27 3680.8 64.2 1.7 129.0 130.2 14.7 12.7 228.1 35.0 36.0 6.0 
47.33 14.43 1874.7 31.2 1.7 130.3 131. 7 7.5 6.4 107.5 30.0 32.0 3.0 
47.82 14.57 2924.5 63.5 2.2 131.5 133.2 11.7 10.0 177.3 30.0 34.0 6.0 
48.31 14.73 6926.9 73.3 1.1 132.8 134.6 17.3 14.7 0.0 52.7 38.0 1.0 
48.80 14.88 2847.6 48.6 1.7 134.1 136.1 11.4 9.6 171.8 30.0 34.0 6.0 
49.29 15.02 2020.6 41.3 2.0 135.3 137.6 B.1 6.8 116.5 30.0 32.0 3.0 
49.79 15.18 2007.8 69.9 3.5 136.6 139.1 10.0 8.4 115.5 0.0 0.0 3.0 
50.28 15.32 3532.8 95.3 2.7 137.8 140.5 14.1 11.8 217.0 32.9 34.0 6.0 
50.77 15.48 2535.1 65.0 2.6 139.0 142.0 10.1 8.4 150.3 30.0 32.0 6.0 
51.26 15.62 2307.4 56.7 2.5 140.3 143.5 9.2 7.6 134.9 30.0 32.0 3.0 
51.75 15.77 2307.8 43.0 1.9 141.5 144.9 9.2 7.6 134.8 30.0 32.0 3.0 
52.25 15.93 1753.0 30.7 1.8 142.7 146.4 7.0 5.7 97.6 30.0 30.0 3.0 
52.74 16.08 2343.8 40.3 1.7 143.9 147.9 9.4 7.6 136.8 30.0 32.0 3.0 
53.23 16.22 2723.9 51.5 1.9 145.2 149.4 10.9 8.9 162.0 30.0 32.0 6.0 
53.72 16.38 2002.5 42.6 2.1 146.4 150.8 8.0 6.5 113.7 3G.0 30.0 3.0 
54.22 16.53 2464.5 80.5 3.3 147.6 152.3 12.3 9.9 144.3 0.0 0.0 3.0 

PLATE E-84 



ConeTec Inc. - CPT Interpretation Page: 3 
Run No: 00-0518-1635-3652 
CPT File: 300SC264.COR 

-------------------------------------------------------------------- .... -- ... ------ .. - .... --_ ... _------_ ......... _----------------
Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pr. N60 (Nl)60 Su Dr Phi OCR 
( ft) (m) (kPa) (kPa) (%) (kPa) (kPa) (blows/ft) (kPa) (%) (deg.) (ratio) 

-------------------------------_ ..... _-------------------- .... ------------_ .... - ....... _--_ .......... _-------------------------------

54.71 16.67 2814.0 127.5 4.5 148.8 153.8 28.1 22.6 167.4 0.0 0.0 6.0 
55.20 16.83 2854.4 128.4 4.5 150.0 155.2 28.5 22.8 169.9 0.0 0.0 6.0 
55.69 16.97 3704.9 139.4 3.8 151.2 156.7 18.5 14.7 226.5 0.0 0.0 6.0 
56.18 17.12 5783.7 191.8 3.3 152.4 158.2 28.9 22.9 364.9 0.0 0.0 6.0 
56.68 17.28 4811. 7 178.2 3.7 153.6 159.7 24.1 19.0 299.9 0.0 0.0 6.0 
57.17 17.42 3243.9 135.6 4.2 154.8 161.1 21.6 17.0 195.2 0.0 0.0 6.0 
57.66 17.58 3296.0 153.3 4.7 156.0 162.6 33.0 25.8 198.5 0.0 0.0 6.0 
58.15 17.72 3594.9 174.5 4.9 157.2 164.1 35.9 28.1 218.2 0.0 0.0 6.0 
58.64 17.88 3523.4 188.5 . 5.3 158.3 165.5 35.2 27.4 213.3 0.0 0.0 6.0 
59.14 18.03 3772.6 156.9 4.2 159.5 167.0 25.2 19.5 229.7 0.0 0.0 6.0 
59.63 18.17 4002.3 167.0 4.2 160.8 168.5 20.0 15.4 244.9 0.0 0.0 6.0 
60.12 18.33 4123.1 183.3 4.4 162.0 170.0 27.5 21.1 252.7 0.0 0.0 6.0 
60.61 18.47 6047.8 220.5 3.6 163.2 171.4 30.2 23.2 380.9 0.0 0.0 6.0 
61.10 18.62 4387.1 206.6 4.7 164.4 172.9 29.2 22.3 270.0 0.0 0.0 6.0 
61.60 18.78 5249.9 161. 1 3.1 165.7 174.4 21.0 16.0 327.3 41.6 36.0 6.0 
62.09 18.92 5807.2 225.0 3.9 166.9 175.8 29.0 22.0 364.3 0.0 0.0 6.0 
62.58 19.08 5506.9 130.3 2.4 168.1 177.3 22.0 16.6 344.1 42.7 36.0 6.0 
63.07 19.22 7986.8 145.6 1.8 169.4 178.8 26.6 20.0 0.0 53.3 38.0 1.0 
63.57 19.38 5116.6 142.7 2.8 170.7 180.3 20.5 15.3 317.7 40.4 36.0 6.0 
64.06 19.53 4717.5 226.6 4.8 171.9 181.7 31.5 23.5 290.9 0.0 0.0 6.0 
64.55 19.67 4619.7 213.3 4.6 173.1 183.2 30.8 22.9 284.2 0.0 0.0 6.0 
65.04 19.83 3935.1 221.5 5.6 174.3 184.7 39.4 29.2 238.4 0.0 0.0 6.0 
65.53 19.97 4038.1 198.0 4.9 175.5 186.1 40.4 29.8 245.1 0.0 0.0 6.0 
66.03 20.12 4076.1 177.7 4.4 176.7 187.6 27.2 20.0 247.5 0.0 0.0 6.0 
66.52 20.28 4050.7 172.7 4.3 177.9 189.1 27.0 19.8 245.6 0.0 0.0 6.0 
67.01 20.42 3795.5 169.9 4.5 179.1 190.6 25.3 18.5 228.4 0.0 0.0 6.0 
67.50 20.58 4003.4 133.8 3.3 180.3 192.0 20.0 14.6 242.1 0.0 0.0 6.0 
67.99 20.72 4872.9 255.6 5.2 181.5 193.5 48.7 35.4 299.9 0.0 0.0 6.0 
68.49 20.88 4350.9 266.8 6.1 182.7 195.0 43.5 31.5 264.9 0.0 0.0 6.0 
68.98 21.03 3574.9 186.1 5.2 183.8 196.4 35.7 25.8 213.0 0.0 0.0 6.0 
69.47 21.17 3915.7 156.6 4.0 185.0 197.9 19.6 14.1 235.5 0.0 0.0 6.0 
69.96 21.33 3584.8 195.2 5.4 186.2 199.4 35.8 25.7 213.3 0.0 0.0 6.0 
70.46 21.47 3227.0 177.8 5.5 187.4 200.9 32.3 23.1 189.3 0.0 0.0 6.0 
70.95 21.62 2835.1 145.8 5.1 188.5 202.3 28.4 20.2 162.9 0.0 0.0 3.0 
71.44 21.78 2395.7 108.7 4.5 189.7 203.8 24.0 17.0 133.5 0.0 0.0 3.0 
71.93 21.92 3096.7 100.4 3.2 190.9 205.3 15.5 11.0 180.0 0.0 0.0 3.0 
72.42 22.08 2339.0 41.1 1.8 192.1 206.7 9.4 6.6 129.3 30.0 30.0 3.0 
72.92 22.22 1700.9 26.2 1.5 193.3 208.2 6.8 4.8 86.6 30.0 30.0 1.5 
73.41 22.38 2478.3 47.7 1.9 194.6 209.7 9.9 7.0 138.3 30.0 30.0 3.0 
73.90 22.53 3171.0 84.0 2.6 195.8 211.2 12.7 8.9 184.3 30.0 32.0 3.0 
74.39 22.67 4461.9 130.1 2.9 197.0 212.6 17.8 12.4 270.2 34.4 34.0 6.0 
74.88 22.83 14149.5 144.2 1.0 198.4 214.1 28.3 19.7 0.0 67.4 40.0 1.0 
75.38 22.97 8977.1 201.2 2.2 199.7 215.6 29.9 20.7 0.0 54.3 38.0 1.0 
75.87 23.12 2903.4 69.2 2.4 201.0 217.0 11.6 8.0 165.7 30.0 32.0 3.0 
76.36 23.28 2704.8 84.0 3.1 202.2 218.5 13.5 9.3 152.3 0.0 0.0 3.0 
76.85 23.42 2720.4 74.2 2.7 203.5 220.0 13.6 9.3 153.1 0.0 0.0 3.0 
77.34 23.58 3141.4 106.8 3.4 204.7 221.5 15.7 10.7 181.0 0.0 0.0 3.0 
77.84 23.72 3257.8 139.1 4.3 205.9 222.9 21.7 14.8 188.6 0.0 0.0 3.0 
78.33 23.88 3290.2 146.6 4.5 207.1 224.4 21.9 14.9 190.6 0.0 0.0 3.0 
78.82 24.03 3601.4 134.1 3.7 208.4 225.9 18.0 12.2 211.1 0.0 0.0 6.0 
79.31 24.17 4994.6 200.6 4.0 209.6 227.3 25.0 16.9 303.8 0.0 0.0 6.0 
79.81 24.33 4560.0 173.0 3.8 210.8 228.8 22.8 15.4 274.7 0.0 0.0 6.0 
80.30 24.47 4355.6 134.9 3.1 212.1 230.3 21.8 14.6 260.9 0.0 0.0 6.0 
80.79 24.62 5032.1 221.9 4.4 213.3 231.8 25.2 16.9 305.8 0.0 0.0 6.0 
81.28 24.78 4133.8 216.1 5.2 214.5 233.2 41.3 27.6 245.7 0.0 0.0 6.0 

81. 77 24.92 2977.4 134.9 4.5 215.6 234.7 29.8 19.8 168.5 0.0 0.0 3.0 
82.27 25.08 2277.0 89.7 3.9 216.8 236.2 15.2 10.1 121.6 0.0 0.0 3.0 
82.76 25.22 2656.7 76.0 2.9 218.1 237.6 13.3 8.8 146.7 0.0 0.0 3.0 
83.25 25.38 4841.4 157.9 3.3 219.3 239.1 24.2 16.0 292.2 0.0 0.0 6.0 
83.74 25.53 5163.1 200.8 3.9 220.5 240.6 25.8 17.0 313.5 0.0 0.0 6.0 
84.23 25.67 3573.2 117.2 3.3 221.7 242.1 17.9 11.7 207.3 0.0 0.0 3.0 
84.73 25.83 5264.5 167.3 3.2 223.0 243.5 21.1 13.8 319.9 37.4 34.0 6.0 
85.22 25.97 3853.1 125.0 3.2 224.2 245.0 19.3 12.6 225.6 0.0 0.0 6.0 
85.71 26. i2 3322.1 71. 0 2.1 225.4 246.5 13.3 8.7 190.0 30.0 32.0 3.0 

PLATE E-85 



ConeTec Inc. . CPT Interpretation Page: 4 
Run No: 00-0518-1635-3652 
CPT File: 3ooSC264.COR 

------------------------------------------------------------------------------------- .. _------_ ... _--------------------
Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (N 1 )60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (%) (kPa) (kPa) (blows/ft) (kPa) (%) (deg. ) (ratio) 

------------------------------------------------------------------------------------ ... _------------------------------
86.20 26.28 3323.8 75.5 2.3 226.7 247.9 13.3 8.6 189.9 3C.0 32.0 3.0 
86.70 26.42 3364.7 83.6 2.5 227.9 249.4 13.5 8.7 192.5 30.0 32.0 3.0 
87.19 26.58 3188.5 93.0 2.9 229.1 250.9 15.9 10.3 180.6 0.0 0.0 3.0 
87.68 26.72 2832.4 68.4 2.4 230.3 252.4 11.3 7.3 156.6 30.0 30.0 3.0 
88.17 26.88 2701.9 57.9 2.1 231.6 253.8 10.8 7.0 147.8 30.0 30.0 3.0 
88.66 27.03 2830.0 63.4 2.2 232.8 255.3 11.3 7.3 156.1 30.0 30.0 3.0 
89.16 27.17 3157.0 93.5 3.0 234.0 256.8 15.8 10.1 177.7 0.0 0.0 3.0 
89.65 27.33 3190.6 114.5 3;6 235.3 258.2 16.0 10.2 179.8 0.0 0.0 3.0 
90.14 27.47 2709.5 103.9 3.8 236.5 259.7 18.1 11.5 147.6 0.0 0.0 3.0 
90.63 27.62 2599.2 83.5 3.2 237.7 261.2 13.0 8.2 140.0 0.0 0.0 3.0 
91.12 27.78 3362.4 103.5 3.1 238.9 262.7 16.8 10.6 190.7 0.0 0.0 3.0 
91.62 27.92 2850.4 107.3 3.8 240.2 264.1 14.3 9.0 156.4 0.0 0.0 3.0 
92.11 28.08 2744.4 58.5 2.1 241.4 265.6 11.0 6.9 149.2 30.0 30.0 3.0 
92.60 28.22 3021.7 95.9 3.2 242.6 267.1 15.1 9.5 167.5 0.0 0.0 3.0 
93.09 28.38 3099.4 125.4 4.0 243.9 268.5 20.7 13.0 172.5 0.0 0.0 3.0 
93.58 28.53 2979.9 102.3 3.4 245.1 270.0 14.9 9.3 164.3 0.0 0.0 3.0 
94.08 28.67 2915.3 61.3 2.1 246.3 271.5 11.7 7.3 159.8 30.0 30.0 3.0 
94.57 28.83 6465.1 71.9 1.1 247.6 273.0 21.6 13.4 0.0 41.8 34.0 1.0 
95.06 28.97 18150.1 51.4 0.3 249.0 274.4 36.3 22.5 0.0 71.3 40.0 1.0 
95.55 29.12 9332.4 167.7 1.8 250.3 275.9 31.1 19.2 0.0 52.1 38.0 1.0 
96.05 29.28 8488.2 242.1 2.9 251.6 277.4 34.0 20.9 530.6 49.4 36.0 6.0 
96.54 29.42 17634.7 213.1 1.2 252.9 278.8 44.1 27.1 0.0 70.2 40.0 1.0 
97.03 29.58 24985.8 113.7 0.5 254.4 280.3 41.6 25.6 0.0 80.1 42.0 1.0 
97.52 29.72 26280.1 71.3 0.3 255.9 281.8 43.8 26.8 0.0 81.5 42.0 1.0 
98.01 29.88 26643.4 99.0 0.4 257.4 283.3 44.4 27.1 0.0 81.8 42.0 1.0 
98.51 30.03 28140.4 87.6 0.3 258.9 284.7 46.9 28.5 0.0 83.3 42.0 1.0 
99.00 30.17 26198.9 82.8 0.3 260.5 286.2 43.7 26.5 0.0 81.2 42.0 1.0 
99.49 30.33 25274.1 91.3 0.4 262.0 287.7 42.1 25.5 0.0 80.0 42.0 1.0 
99.98 30.47 25346.6 46.4 0.2 263.5 289.1 42.2 25.5 0.0 80.0 42.0 1.0 

100.47 30.62 7979.2 148.2 1.9 264.9 290.6 26.6 16.0 0.0 46.8 36.0 1.0 
100.97 30.78 3607.6 46.4 1.3 266.2 292.1 12.0 7.2 0.0 30.0 30.0 1.0 
101.46 30.92 3646.3 54.1 1.5 267.5 293.6 12.2 7.3 0.0 30.0 30.0 1.0 
101.95 31.08 3582.1 76.8 2.1 268.8 295.0 14.3 8.6 201.2 30.0 30.0 3.0 
102.44 31.22 3518.9 83.6 2.4 270.0 296.5 14.1 8.4 196.8 30.0 30.0 3.0 
102.94 31.38 3427.7 69.2 2.0 271.3 298.0 13.7 8.1 190.6 30.0 30.0 3.0 
103.43 31.53 3157.5 60.1 1.9 272.5 299.5 12.6 7.5 172.4 30.0 30.0 3.0 
103.92 31.67 2825.1 58.1 2.1 273.7 300.9 11.3 6.7 150.0 30.0 30.0 3.0 
104.41 31.83 3234.2 58.3 1.8 275.0 302.4 12.9 7.6 177.1 30.0 30.0 3.0 
104.90 31.97 6633.4 77.7 1.2 276.2 303.9 22.1 13.0 0.0 40.9 34.0 1.0 
105.40 32.12 7190.3 152.9 2.1 277.5 305.3 24.0 14.1 0.0 43.2 34.0 1.0 
105.89 32.28 5687.8 128.6 2.3 278.8 306.8 22.8 13.3 340.1 36.4 32.0 6.0 
106.38 32.42 5944.8 101.4 1.7 280.1 308.3 19.8 11.6 0.0 37.6 34.0 1.0 
106.87 32.58 3882.3 86.8 2.2 281.3 309.8 15.5 9.1 219.4 30.0 30.0 3.0 
107.36 32.72 8967.6 219.1 2.4 282.6 311.2 29.9 17.4 0.0 49.3 36.0 1.0 
107.86 32.88 17415.3 279.3 1.6 283.9 312.7 43.5 25.3 0.0 68.2 40.0 1.0 
108.35 33.03 19306.0 334.5 1.7 285.3 314.2 48.3 28.0 0.0 71.1 40.0 1.0 
108.84 33.17 22451.6 180.0 0.8 286.7 315.6 44.9 26.0 0.0 75.4 40.0 1.0 
109.33 33.33 17697.5 101.8 0.6 288.2 317.1 35.4 20.4 0.0 68.5 40.0 1.0 
109.82 33.47 16900.3 212.4 1.3 289.6 318.6 42.3 24.3 0.0 67.1 40.0 1.0 

PLATE E-86 



ConeTec Inc. - CPT Interpretation Page: 
Interpretation Output - Release 1.00.19c 
Run No: 00-0524-0019-4161 
Job No: 00-300 
C l i ent: Kleinfelder 
Project: Legacy Parkway Project 
Site: SC-31-353 
Location: STRUCTURE 31 
Cone: 20 TON A 070 
CPT Date: 00/03/05 
CPT Time: 08:09 
CPT File: 300SC353.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 N60 (N1)60 Su Dr Phi OCR 
( ft) (m) (kPa) (kPa) (%) (kPa) (kPa) (blows/ft) (kPa) (%) (deg.) (ratio) 

--------------------------------------------------------------------------------------------------------------------
0.25 0.08 16257.2 92.2 0.6 1.5 0.0 32.5 65.0 0.0 95.0 50.0 1.0 
0.74 0.23 10096.6 75.7 0.7 4.4 0.0 25.2 50.5 0.0 95.0 50.0 1.0 
1.23 0.38 3903.0 65.4 1.7 7.2 0.0 13.0 26.0 0.0 78.1 50.0 1.0 
1. 72 0.52 7992.3 67.7 0.8 9.7 0.2 20.0 40.0 0.0 94.2 50.0 1.0 
2.21 0.68 4347.2 40.2 0.9 11 . 1 1.7 14.5 29.0 0.0 74.9 48.0 1.0 
2.71 0.82 1427.5 31.6 2.2 12.3 3.2 7.1 14.3 94.1 0.0 0.0 10.0 
3.20 0.97 879.6 20.4 2.3 13.6 4.7 4.4 8.8 57.4 0.0 0.0 10.0 
3.61 1. 10 856.9 24.9 2.9 14.6 5.9 5.7 11.4 55.8 0.0 0.0 6.0 
4.02 1.22 1043.9 24.9 2.4 15.6 7.1 5.2 10.4 68.1 0.0 0.0 10.0 
4.51 1.38 1698.4 38.3 2.3 16.8 8.6 8.5 17.0 111.5 0.0 0.0 10.0 
5.00 1.53 2468.4 56.2 2.3 18.1 10.1 9.9 19.7 162.7 51.7 44.0 10.0 
5.50 1.67 3254.7 92.9 2.9 19.3 11.5 16.3 32.5 214.9 0.0 0.0 10.0 
5.99 1.83 2600.0 80.1 3.1 20.5 13.0 13.0 26.0 171.1 0.0 0.0 10.0 
6.56 2.00 4380.0 117.3 2.7 22.0 14.7 17.5 35.0 289.6 65.3 46.0 10.0 
7.14 2.17 4239.3 134.7 3.2 23.4 16.4 21.2 42.4 280.0 0.0 0.0 10.0 
7.63 2.33 4542.0 130.2 2.9 24.6 17.9 18.2 35.8 300.0 64.7 44.0 10.0 
8.12 2.47 3934.9 141. 1 3.6 25.9 19.4 19.7 37.9 259.3 0.0 0.0 10.0 
8.61 2.62 2440.6 96.4 3.9 27.1 20.8 16.3 30.6 159.5 0.0 0.0 10.0 
9.10 2.78 2483.5 77.6 3.1 28.3 22_3 12.4 22.8 162.2 0.0 0.0 10.0 
9.60 2.92 2129.2 74.7 3.5 29.5 23.8 10.6 19.2 138.4 0.0 0.0 10.0 

10.09 3.08 2082.6 79.8 3.8 30.8 25.3 13.9 24.5 135.1 0.0 0.0 10.0 
10.58 3.22 1984.1 90.0 4.5 32.0 26.7 19.8 34.4 128.4 0.0 0.0 10.0 
11.07 3.38 2066.5 63.2 3.1 33.1 28.2 10.3 17.6 133.7 0.0 0.0 10.0 
11.56 3.53 1554.0 39.3 2.5 34.4 29.7 7.8 13.0 99.3 0.0 0.0 6.0 
12.06 3.67 1662.9 30.6 1.8 35.6 31.1 6.7 10.9 106.4 30.7 38.0 6.0 
12.55 3.83 1639.9 42.1 2.6 36.8 32.6 8.2 13.2 104.7 0.0 0.0 6.0 
13.04 3.98 1296.8 36.7 2.8 38.1 34.1 6.5 10.3 81.6 C.O 0.0 6.0 
13.53 4.12 1205.4 30.0 2.5 39.3 35.6 6.0 9.4 75.4 0.0 0.0 6.0 
14.03 4.27 1193.0 30.6 2.6 40.5 37.0 6.0 9.2 74.4 0.0 0.0 6.0 
14.52 4.43 1047.7 25.5 2.4 41.7 38.5 5.2 7.9 64.5 0.0 0.0 6.0 
15.01 4.57 1421.1 25.9 1.8 43.0 40.0 7.1 10.6 89.2 0.0 0.0 6.0 
15.50 4.73 1745.1 37.0 2.1 44.2 41.4 7.0 10.3 110.6 30.0 38.0 6.0 
15.99 4.88 2216.5 34.5 1.6 45.4 42.9 8.9 12.9 141.9 35.4 38.0 6.0 
16.49 5.02 1188.7 26.2 2.2 46.7 44.4 5.9 8.5 73.2 0.0 0.0 6.0 
16.98 5.18 3608.9 41.5 1.1 47.9 45.9 12.0 17.0 0.0 48.6 40.0 1.0 
17.47 5.32 8728.6 24.9 0.3 49.3 47.3 17.5 24.3 0.0 73.5 44.0 1.0 
17.96 5.48 7937.6 22.0 0.3 50.7 48.8 19.8 27.3 0.0 70.4 44.0 1.0 
18.45 5.62 4557.5 50.8 1.1 52.1 50.3 15.2 20.6 0.0 54.1 42.0 1.0 
18.95 5.77 1412.5 41.8 3.0 53.3 51.7 7.1 9.5 87.2 0.0 0.0 6.0 
19.44 5.93 703.0 20.4 2.9 54.6 53.2 4.7 6.2 39.7 0.0 0.0 3.0 
19.93 6.07 667.8 16.6 2.5 55.8 54.7 4.5 5.8 37.2 0.0 0.0 3.0 
20.42 6.23 643.7 17.2 2.7 57.0 56.2 4.3 5.6 35.4 0.0 0.0 3.0 
20.92 6.38 600.1 14.7 2.4 58.2 57.6 4.0 5.1 32.3 0.0 0.0 3.0 
21.41 6.52 605.3 8.6 1.4 59.5 59.1 3.0 3.8 32.5 0.0 0.0 3.0 
21.90 6.68 551.6 6.1 1.1 60.3 60.6 2.8 3.5 28.7 0.0 0.0 1.5 
22.39 6.82 519.2 7.0 1.4 60.7 62.0 2.6 3.3 26.4 0.0 0.0 1.5 
22.88 6.98 529.9 5.7 1.1 61.1 63.5 2.6 3.3 27.0 0.0 0.0 1.5 

PLATE E-208 
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23.38 7.12 487.3 7.3 1.5 61.9 65.0 3.2 4.0 24.0 0.0 0.0 1.5 
23.87 7.27 1057.8 16.0 1.5 63.1 66.5 5.3 6.5 61.9 0.0 0.0 3.0 
24.36 7.43 3461.1 34.2 1.0 64.4 67.9 11.5 14.1 0.0 43.2 38.0 1.0 
24.85 7.57 7892.1 43.4 0.6 65.7 69.4 19.7 23.8 0.0 66.5 42.0 1.0 
25.34 7.73 8039.9 55.5 0.7 67.1 70.9 20.1 24.0 0.0 66.7 42.0 1.0 
25.84 7.88 1793.7 43.1 2.4 68.4 72.3 9.0 10.6 " 0.2 0.0 0.0 6.0 
26.33 8.02 1249.6 16.0 1.3 69.7 73.8 5.0 5.9 73.7 30.0 32.0 6.0 
26.82 8.18 1384.1 23.0 1.7 70.9 75.3 5.5 6.4 82.5 30.0 32.0 6.0 
27.31 8.32 985.9 21.7 2.2 72.1 76.8 4.9 5.7 55.8 0.0 0.0 3.0 
27.80 8.48 1104.7 14.0 1.3 73.3 78.2 5.5 6.3 63.5 0.0 0.0 3.0 
28.30 8.62 1278.8 17.2 1.3 74.6 79.7 5.1 5.8 75.0 3C.0 32.0 6.0 
28.79 8.77 1203.6 21.7 1.8 75.8 81.2 6.0 6.8 69.8 0.0 0.0 3.0 
29.28 8.93 904.4 16.6 1.8 77.0 82.6 4.5 5.0 49.6 0.0 0.0 3.0 
29.77 9.07 771.0 24.3 3.1 78.2 84.1 7.7 8.5 40.6 0.0 0.0 3.0 
30.27 9.23 787.4 17.2 2.2 79.4 85.6 3.9 4.3 41.5 0.0 0.0 3.0 
30.76 9.38 681.4 8.0 1.2 80.6 87.1 3.4 3.7 34.2 0.0 0.0 1.5 
31. 17 9.50 1201. 5 8.6 0.7 81. 7 88.3 4.8 5.2 68.8 30.0 32.0 3.0 
31.58 9.62 2404.7 38.9 1.6 82.7 89.5 9.6 10.4 148.8 30.0 36.0 6.0 
32.07 9.77 920.3 14.0 1.5 83.9 91.0 4.6 4.9 49.7 0.0 0.0 3.0 
32.56 9.93 751.6 5.1 0.7 85.1 92.5 3.8 4.0 38.3 0.0 0.0 1.5 
33.05 10.07 851.4 6.7 0.8 86.4 93.9 4.3 4.5 44.7 0.0 0.0 3.0 
33.55 10.23 811.4 7.3 0.9 87.6 95.4 4.1 4.2 41.9 0.0 0.0 1.5 
34.04 10.38 854.1 8.0 0.9 88.8 96.9 4.3 4.4 44.6 0.0 0.0 3.0 
34.53 10.52 1284.1 8.0 0.6 90.1 98.3 5.1 5.3 73.0 30.0 30.0 3.0 
35.02 10.68 1397.8 23.9 1.7 91.3 99.8 7.0 7.2 80.4 0.0 0.0 3.0 
35.51 10.82 1129.2 13.7 1.2 92.5 101.3 4.5 4.6 62.4 30.0 30.0 3.0 
36.01 10.98 1444.4 18.2 1.3 93.7 102.8 5.8 5.8 83.2 30.0 32.0 3.0 
36.50 11.12 1537.6 20.4 1.3 95.0 104.2 6.2 6.2 89.2 30.0 32.0 3.0 
36.99 11.27 996.7 14.4 1.4 96.2 105.7 5.0 5.0 53.0 0.0 0.0 3.0 
37.48 11.43 821.2 12.4 1.5 97.4 107.2 4.1 4.1 41. 1 0.0 0.0 1.5 
37.98 11.57 761.4 9.6 1.3 98.7 108.6 3.8 3.8 36.9 0.0 0.0 1.5 
38.47 11.73 860.5 7.0 0.8 99.9 110.1 4.3 4.2 43.4 0.0 0.0 1.5 
38.96 11.88 1063.0 12.1 1.1 101. 1 111.6 4.3 4.1 56.7 30.0 30.0 3.0 
39.45 12.02 1142.1 22.7 2.0 102.3 113.1 5.7 5.5 61.8 0.0 0.0 3.0 
39.94 12.18 2428.7 73.1 3.0 103.6 114.5 12.1 11.7 147.4 0.0 0.0 6.0 
40.44 12.32 6461.5 192.5 3.0 104.8 116.0 25.8 24.7 416.0 54.1 40.0 6.0 
40.93 12.48 15078.6 153.5 1.0 106.1 117.5 30.2 28.6 0.0 78.2 44.0 1.0 
41.42 12.62 16458.8 91.3 0.6 107.6 118.9 32.9 31.1 0.0 80.5 44.0 1.0 
41.91 12.77 16572.2 187.7 1.1 109.0 120.4 41.4 38.8 0.0 80.5 44.0 1.0 
42.40 12.93 26832.5 75.3 0.3 "0.5 121.9 44.7 41.6 0.0 94.1 46.0 1.0 
42.90 13.07 19280.1 75.3 0.4 112.0 123.4 38.6 35.7 0.0 84.5 44.0 1.0 
43.39 13.23 5598.6 117.5 2.1 113.3 124.8 18.7 17.2 0.0 48.9 38.0 1.0 
43.88 13.38 3495.2 67.0 1.9 114.6 126.3 14.0 12.8 217.0 35.2 36.0 6.0 
44.37 13 .52 4709.6 120.0 2.5 115.8 127.8 18.8 17.1 297.7 43.6 38.0 6.0 
44.86 13.68 15521.3 168.9 1.1 117.1 129.2 38.8 35.1 0.0 77.6 44.0 1.0 
45.36 13.82 25323.6 75.3 0.3 118.6 130.7 42.2 37.9 0.0 91.5 46.0 1.0 
45.85 13.98 27552.6 65.1 0.2 120.1 132.2 45.9 41.0 0.0 93.7 46.0 1.0 
46.34 14.12 27884.8 61.3 0.2 121.6 133.7 46.5 41.2 0.0 93.9 46.0 1.0 
46.83 14.27 26204.4 101.2 0.4 123.2 135.1 43.7 38.5 0.0 91.9 46.0 1.0 
47.33 14.43 24176.4 107.6 0.4 124.7 136.6 40.3 35.3 0.0 89.4 44.0 1.0 
47.82 14.57 11293.1 147.5 1.3 126.1 138.1 28.2 24.6 0.0 67.4 42.0 1.0 
48.31 14.73 4282.3 83.9 2.0 127.5 139.5 17.1 14.8 267.7 39.5 36.0 6.0 
48.80 14.88 3568.6 64.5 1.8 128.7 141.0 14.3 12.3 219.9 34.1 36.0 6.0 
49.29 15.02 2819.7 74.7 2.6 129.9 142.5 11.3 9.7 169.8 30.0 34.0 6.0 
49.79 15.18 7193.2 227.9 3.2 131.1 144.0 28.8 24.6 461.2 53.9 40.0 6.0 
50.28 15.32 10887.8 313.8 2.9 132.4 145.4 43.6 37.0 707.3 65.7 42.0 10.0 
50.77 15.48 4917.6 259.5 5.3 133.6 146.9 49.2 41.6 309.1 0.0 0.0 6.0 
51.26 15.62 3207.1 123.5 3.9 134.7 148.4 16.0 13.5 194.9 0.0 0.0 6.0 
51.75 15.77 3481.5 139.8 4.0 136.0 149.8 17.4 14.6 213.0 0.0 0.0 6.0 
52.25 15.93 3316.2 180.3 5.4 137.2 151.3 33.2 27.7 201.8 0.0 0.0 6.0 
52.74 16.08 4630.5 189.9 4.1 138.4 152.8 23.2 19.3 289.3 0.0 0.0 6.0 
53.23 16.22 3762.7 182.3 4.8 139.6 154.3 37.6 31.2 231.3 0.0 0.0 6.0 
53.72 16.38 2625.4 89.7 3.4 140.7 155.7 13.1 10.8 155.3 0.0 0.0 6.0 
54.22 16.53 2064.2 68.0 3.3 142.0 157.2 10.3 8.5 117.7 0.0 0.0 3.0 
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54.71 16.67 2289.0 98.0 4.3 143.2 158.7 22.9 18.7 132.5 0.0 0.0 3.0 
55.20 16.83 2105.4 108.8 5.2 144.3 160.1 21.1 17.2 120.1 0.0 0.0 3.0 
55.69 16.97 2067.0 89.4 4.3 145.5 161.6 20.7 16.8 117.3 0.0 0.0 3.0 
56.18 17.12 1850.4 67.4 3.6 146.7 163.1 12.3 10.0 102.7 0.0 0.0 3.0 
56.68 17.28 2082.1 n.6 3.7 147.9 164.6 13.9 11.2 118.0 0.0 0.0 3.0 
57.17 17.42 4388.8 69.6 1.6 149.2 166.0 14.6 11.7 0.0 37.9 36.0 1.0 
57.66 17.58 13244.6 100.2 0.8 150.5 167.5 26.5 21.1 0.0 69.5 42.0 1.0 
58.15 17.72 10762.4 152.6 1.4 151.9 169.0 26.9 21.4 0.0 63.4 40.0 1.0 
58.64 17.88 11242.7 236.8 . 2.1 153.3 170.4 37.5 29.6 0.0 64.5 40.0 1.0 
59.14 18.03 7131. 2 188.0 2.6 154.6 171.9 28.5 22.5 453.6 51.3 38.0 6.0 
59.63 18.17 5338.6 171.7 3.2 155.8 173.4 21.4 16.7 334.0 42.9 36.0 6.0 
60.12 18.33 3452.6 129.3 3.7 157.0 174.9 17.3 13.5 208.1 0.0 0.0 6.0 
60.61 18.47 2636.5 82.0 3.1 158.2 176.3 13.2 10.3 153.5 0.0 0.0 3.0 
61. 10 18.62 1857.7 54.6 2.9 159.5 In.8 9.3 7.2 101.4 0.0 0.0 3.0 
61.60 18.78 1999.9 37.7 1.9 160.7 179.3 8.0 6.2 110.7 30.0 30.0 3.0 
62.09 18.92 1467.7 24.3 1.7 161.9 180.7 5.9 4.5 75.0 30.0 30.0 1.5 
62.58 19.08 1667.0 38.3 2.3 163.2 182.2 8.3 6.4 88.1 0.0 0.0 3.0 
63.07 19.22 2076.4 52.3 2.5 164.4 183.7 10.4 7.9 115.2 0.0 0.0 3.0 
63.57 19.38 1989.9 51.4 2.6 165.6 185.2 9.9 7.6 109.3 0.0 0.0 3.0 
64.06 19.53 2061.8 57.5 2.8 166.8 186.6 10.3 7.8 113.9 0.0 0.0 3.0 
64.55 19.67 5570.2 124.5 2.2 168.1 188.1 22.3 16.8 347.6 43.1 36.0 6.0 
65.04 19.83 11804.5 161.2 1.4 169.4 189.6 29.5 22.2 0.0 64.5 40.0 1.0 
65.53 19.97 14045.2 193.4 1.4 170.8 191.0 35.1 26.3 0.0 69.3 42.0 1.0 
66.03 20.12 14594.1 115.9 0.8 172.2 192.5 29.2 21.8 0.0 70.3 42.0 1.0 
66.52 20.28 14636.3 133.7 0.9 173.6 194.0 29.3 21.7 0.0 7Q.3 42.0 1.0 
67.01 20.42 15530.2 167.9 1 .1 175.0 195.5 38.8 28.7 0.0 71.9 42.0 1.0 
67.50 20.58 19343.6 228.2 1.2 176.4 196.9 48.4 35.6 0.0 78.1 42.0 1.0 
67.99 20.72 22988.6 273.9 1.2 In.8 198.4 46.0 33.7 0.0 82.9 44.0 1.0 
68.49 20.88 26780.7 218.0 0.8 179.3 199.9 53.6 39.1 0.0 87.1 44.0 1.0 
68.98 21.03 27283.1 178.4 0.7 180.7 201.4 54.6 39.7 0.0 87.6 44.0 1.0 
69.47 21.17 27589.0 95.8 0.3 182.2 202.8 46.0 33.3 0.0 87.8 44.0 1.0 
69.96 21.33 15149.3 146.2 1.0 183.7 204.3 30.3 21.9 0.0 70.5 42.0 1.0 
70.46 21.47 3620.6 116.2 3.2 185.1 205.8 18.1 13.0 215.3 0.0 0.0 6.0 
70.95 21.62 3085.7 28.4 0.9 186.3 207.2 10.3 7.4 0.0 30.0 32.0 1.0 
71.44 21.78 3341.8 53.3 1.6 187.6 208.7 13.4 9.6 196.4 30.0 32.0 6.0 
71.93 21.92 3208.3 70.5 2.2 188.8 210.2 12.8 9.1 187.3 30.0 32.0 3.0 
72.42 22.08 2522.6 61.6 2.4 190.0 211. 7 10.1 7.2 141.4 30.0 30.0 3.0 
72.92 22.22 2556.0 76.0 3.0 191.3 213.1 12.8 9.0 143.4 0.0 0.0 3.0 
73.41 22.38 2550.0 88.1 3.5 192.5 214.6 12.8 9.0 142.9 0.0 0.0 3.0 
73.90 22.53 2275.3 71.2 3.1 193.7 216.1 11.4 8.0 124.4 0.0 0.0 3.0 
74.39 22.67 2223.7 103.1 4.6 194.9 217.5 22.2 15.6 120.8 0.0 0.0 3.0 
74.88 22.83 2270.5 90.7 4.0 196.1 219.0 15.1 10.6 123.7 0.0 0.0 3.0 
75.38 22.97 2239.7 60.0 2.7 197.3 220.5 11.2 7.8 121.5 0.0 0.0 3.0 
75.87 23.12 2225.8 54.3 2.4 198.6 222.0 8.9 6.2 120.4 30.0 30.0 3.0 
76.36 23.28 2304.1 49.5 2.1 199.8 223.4 9.2 6.4 125.4 30.0 30.0 3.0 
76.85 23.42 2959.8 80.1 2.7 201.0 224.9 11.8 8.2 168.9 30.0 32.0 3.0 
77.34 23.58 3756.0 106.0 2.8 202.3 226.4 15.0 10.3 221.8 30.0 32.0 6.0 
77.84 23.72 3018.1 92.2 3.1 203.5 227.8 15.1 10.4 172.5 0.0 0.0 3.0 
78.33 23.88 2343.7 55.2 2.4 204.7 229.3 9.4 6.4 127.3 30.0 30.0 3.0 
78.82 24.03 8829.1 123.2 1.4 206.0 230.8 22.1 15.1 0.0 53.3 38.0 1.0 
79.31 24.17 ln85.6 203.3 1.1 207.4 232.3 44.5 30.2 0.0 73.3 42.0 1.0 
79.81 24.33 19346.7 210.0 1.1 208.8 233.7 38.7 26.2 0.0 75.6 42.0 1.0 
80.30 24.47 20426.7 193.4 0.9 210.3 235.2 40.9 27.6 0.0 n.l 42.0 1.0 
80.79 24.62 18457.4 203.0 1 .1 211.7 236.7 36.9 24.8 0.0 74.1 42.0 1.0 
81.28 24.78 16nO.0 208.8 1.2 213.1 238.1 41.9 28.1 0.0 71.2 40.0 1.0 
81.77 24.92 20159.9 173.3 0.9 214.6 239.6 40.3 26.9 0.0 76.4 42.0 1.0 
82.27 25.08 17163.7 145.9 0.8 216.0 241.1 34.3 22.9 0.0 71.7 42.0 1.0 
82.76 25.22 14905.3 279.3 1.9 217.4 242.6 49.7 33.0 0.0 67.6 40.0 1.0 
83.25 25.38 22847.2 300.0 1.3 218.7 244.0 57.1 37.8 0.0 79.7 42.0 1.0 
83.74 25.53 24430.2 270.7 1.1 220.1 245.5 48.9 32.2 0.0 81.6 42.0 1.0 
84.23 25.67 24213.8 216.1 0.9 221.6 247.0 48.4 31.8 0.0 81.2 42.0 1.0 
84.73 25.83 22723.8 214.5 0.9 223.0 248.4 45.4 29.8 0.0 79.3 42.0 1.0 
85.22 25.97 20313.4 202.7 1.0 224.5 249.9 40.6 26.5 0.0 76.0 42.0 1.0 
85.71 26.12 18996.3 203.0 1.1 226.0 251.4 38.0 24.7 0.0 74.0 42.0 1.0 
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86.20 26.28 15238.6 166.9 1.1 227.4 252.9 38.1 24.7 0.0 67.6 40.0 1.0 
86.70 26.42 5329.8 158.6 3.0 228.7 254.3 21.3 13.8 323.1 37.4 34.0 6.0 
87.19 26.58 3025.5 68.9 2.3 229.9 255.8 12.1 7.8 169.3 30.0 30.0 3.0 
87.68 26.72 2530.6 49.8 2.0 231. 1 257.3 10.1 6.5 136.1 30.0 30.0 3.0 
88.17 26.88 2691.1 56.2 2.1 232.4 258.7 10.8 6.9 146.7 30.0 30.0 3.0 
88.66 27.03 2439.1 57.5 2.4 233.6 260.2 9.8 6.2 129.7 30.0 30.0 3.0 
89.16 27.17 2627.4 50.8 1.9 234.8 261. 7 10.5 6.7 142.1 30.0 30.0 3.0 
89.65 27.33 2146.6 33.2 1.5 236.0 263.2 8.6 5.5 109.8 30.0 30.0 1.5 
90.14 27.47 3593.7 61.9 1.7 237.3 264.6 14.4 9.1 206.1 30.0 32.0 3.0 
90.63 27.62 10434.5 104.4 1.0 238.6 266.1 26.1 16.5 0.0 56.0 38.0 1.0 
91. 12 27.78 11202.5 115.6 1.0 240.0 267.6 28.0 17.7 0.0 58.0 38.0 1.0 
91.62 27.92 3661.8 104.1 2.8 241.3 269.0 14.6 9.2 210.1 30.0 32.0 3.0 
92.11 28.08 1783.6 34.5 1.9 242.5 270.5 7.1 4.5 84.7 30.0 30.0 1.5 
92.60 28.22 2072.9 39.6 1.9 243.7 272.0 8.3 5.2 103.8 30.0 30.0 1.5 
93.09 28.38 3179.9 100.2 3.2 244.9 273.5 15.9 9.9 177.4 0.0 0.0 3.0 
93.58 28.53 4880.0 109.2 2.2 246.2 274.9 19.5 12.2 290.6 33.8 32.0 6.0 
94.08 28.67 3281.1 81.7 2.5 247.4 276.4 13.1 8.2 183.8 30.0 30.0 3.0 
94.57 28.83 3472.2 75.3 2.2 248.6 277.9 13.9 8.6 196.4 30.0 30.0 3.0 
95.06 28.97 3017.7 76.6 2.5 249.9 279.3 12.1 7.5 165.9 30.0 30.0 3.0 
95.55 29.12 2091.2 35.1 1.7 251. 1 280.8 8.4 5.2 104.0 30.0 30.0 1.5 
96.05 29.28 1923.4 21. 1 1.1 252.3 282.3 7.7 4.7 92.6 30.0 30.0 1.5 
96.54 29.42 1745.1 18.5 1.1 253.5 283.8 7.0 4.3 80.5 30.0 30.0 1.5 
97.03 29.58 2168.6 42.8 2.0 254.8 285.2 8.7 5.3 108.6 30.0 30.0 1.5 
97.52 29.72 2506.5 81.1 3.2 256.0 286.7 12.5 7.7 130.9 0.0 0.0 3.0 
98.01 29.88 4242.1 152.3 3.6 257.2 288.2 21.2 12.9 246.4 0.0 0.0 3.0 
98.51 30.03 2391.5 74.4 3.1 258.5 289.6 12.0 7.3 122.9 0.0 0.0 1.5 
99.00 30.17 2150.7 70.5 3.3 259.7 291.1 10.8 6.5 106.7 0.0 0.0 1.5 
99.49 30.33 4741.4 158.6 3.3 260.9 292.6 23.7 14.4 279.2 0.0 0.0 6.0 
99.98 30.47 2467.1 88.1 3.6 262.1 294.1 12.3 7.5 127.4 0.0 0.0 1.5 

100.47 30.62 1721.9 47.6 2.8 263.4 295.5 8.6 5.2 77.5 0.0 0.0 1.5 
100.97 30.78 2038.1 57.8 2.8 264.6 297.0 10.2 6.1 98.4 0.0 0.0 1.5 
101.46 30.92 2106.7 62.2 3.0 265.8 298.5 10.5 6.3 102.8 0.0 0.0 1.5 
101.95 31.08 2439.2 64.5 2.6 267.1 299.9 12.2 7.3 124.8 0.0 0.0 1.5 
102.44 31.22 2626.9 83.0 3.2 268.3 301.4 13.1 7.8 137.1 0.0 0.0 3.0 
102.94 31.38 2247.4 86.5 3.8 269.5 302.9 15.0 8.9 111.7 0.0 0.0 1.5 
103.43 31.53 1734.5 36.7 2.1 270.7 304.4 6.9 4.1 77.3 30.0 30.0 1.5 
103.92 31.67 1726.7 26.8 1.6 272.0 305.8 6.9 4.1 76.6 30.0 30.0 1.5 
104.41 31.83 1847.6 30.0 1.6 273.2 307.3 7.4 4.4 84.5 30.0 30.0 1.5 
104.90 31.97 2157.8 36.7 1.7 274.4 308.8 8.6 5.1 105.0 30.0 30.0 1.5 
105.40 32.12 2019.1 33.2 1.6 275.7 310.2 8.1 4.8 95.5 30.0 30.0 1.5 
105.89 32.28 2098.5 38.9 1.9 276.9 311.7 8.4 4.9 100.7 30.0 30.0 1.5 
106.38 32.42 2251.9 59.4 2.6 278.1 313.2 11.3 6.6 110.7 0.0 0.0 1.5 
106.87 32.58 2489.0 64.5 2.6 279.3 314.7 12.4 7.3 126.3 0.0 0.0 1.5 
107.36 32.72 2475.7 78.5 3.2 280.6 316.1 12.4 7.2 125.3 0.0 0.0 1.5 
107.86 32.88 2431.5 74.1 3.0 281.8 317.6 12.2 7.1 122.1 0.0 0.0 1.5 
108.35 33.03 2337.2 70.9 3.0 283.0 319.1 11.7 6.8 115.7 0.0 0.0 1.5 
108.84 33.17 2224.9 66.7 3.0 284.3 320.5 11.1 6.5 108.0 0.0 0.0 1.5 
109.33 33.33 2389.5 71.8 3.0 285.5 322.0 11.9 6.9 118.8 0.0 0.0 1.5 
109.82 33.47 2358.4 73.7 3. , 286.7 323.5 11.8 6.8 , '6.5 0.0 0.0 1.5 
110.32 33.62 2242.4 67.7 3.0 287.9 325.0 11.2 6.5 108.6 0.0 0.0 1.5 
1'0.81 33.78 2520.0 73.1 2.9 289.2 326.4 12.6 7.3 127.0 0.0 0.0 1.5 
111.30 33.92 2609.0 82.4 3.2 290.4 327.9 13.0 7.5 132.7 0.0 0.0 1.5 
111.79 34.08 2818.4 90.0 3.2 291.6 329.4 14.1 8.1 146.5 0.0 0.0 3.0 
112.29 34.22 3215.6 104.7 3.3 292.9 330.8 16.1 9.2 172.8 0.0 0.0 3.0 
112.78 34.38 5779. , 163.8 2.8 294.1 332.3 23. , 13.2 343.5 36.1 32.0 6.0 
113.27 34.53 4348.0 100.9 2.3 295.3 333.8 17.4 9.9 247.9 30.0 32.0 3.0 
113.76 34.67 2506.3 48.2 1.9 296.5 335.3 '0.0 5.7 125.0 30.0 30.0 1.5 
114.25 34.83 2492.0 58.1 2.3 297.8 336.7 10.0 5.7 123.8 30.0 30.0 1.5 
114.75 34.97 2371.5 61.0 2.6 299.0 338.2 11.9 6.7 115.6 0.0 0.0 1.5 
115.24 35.12 2436.1 79.5 3.3 300.2 339.7 12.2 6.9 119.7 0.0 0.0 1.5 
115.73 35.28 281' .7 75.0 2.7 301.5 341.1 11.2 6.3 144.6 30.0 30.0 1.5 
"6.22 35.42 3347.9 118.4 3.5 302.7 342.6 16.7 9.4 180.2 C.O 0.0 3.0 
116.71 35.58 2758.5 103.4 3.7 303.9 344.1 13.8 7.7 140.7 0.0 0.0 1.5 
117.21 35.72 2731.9 102.1 3.7 305.1 345.6 13.7 7.7 138.7 0.0 0.0 1.5 
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Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pr. N60 (N1)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (%) (kPa) (kPa) (blows/ft) (kPa) (%) (deg.) (ratio) 

--------_ ...... - .. _--------------_ .. _------------------_ ..... ----_ .. _---- ..... ------- ............. _------- ... - .. ---------------------------
117.70 35.88 2464.4 83.3 3.4 306.4 347.0 12.3 6.9 120.7 0.0 0.0 1.5 
118.19 36.03 2632.0 77.2 2.9 307.6 348.5 13.2 7.3 131.7 0.0 0.0 1.5 
118.68 36.17 3358.3 98.0 2.9 308.8 350.0 16.8 9.4 180.0 0.0 0.0 3.0 
119.18 36.33 4204.8 157.4 3.7 310.1 351.4 21.0 11.7 236.2 0.0 0.0 3.0 
119.67 36.47 3169.3 91.0 2.9 311.3 352.9 15.8 8.8 167.0 0.0 0.0 3.0 
120.16 36.62 4188.6 142.4 3.4 312.5 354.4 20.9 11.6 234.8 0.0 0.0 3.0 
120.65 36.78 5963.1 238.1 4.0 313.7 355.9 29.8 16.5 352.9 0.0 0.0 6.0 
121.14 36.92 6498.1 258.2 4.0 315.0 357.3 32.5 17.9 388.4 0.0 0.0 6.0 
121.64 37.08 6609.4 212.3 3.2 316.2 358.8 26.4 14.6 395.6 38.9 34.0 6.0 
122.21 37.25 6381.6 240.4 3.8 317.6 360.5 31.9 17.5 380.2 0.0 0.0 6.0 
122.78 37.42 5264.5 114.3 2.2 319.1 362.2 21.1 11.5 305.5 32.3 32.0 3.0 
123.28 37.58 3503.0 116.8 3.3 320.3 363.7 17.5 9.6 187.9 0.0 0.0 3.0 
123.77 37.72 3285.3 95.4 2.9 321.5 365.2 16.4 9.0 173.2 0.0 0.0 3.0 
124.26 37.88 3984.1 129.6 3.3 322.8 366.6 19.9 10.9 219.6 0.0 0.0 3.0 
124.75 38.03 4663.2 146.2 3.1 324.0 368.1 23.3 12.7 264.7 0.0 0.0 3.0 
125.24 38.17 6245.9 135.0 2.2 325.2 369.6 20.8 11.3 0.0 36.9 32.0 1.0 
125.74 38.33 3211.4 80.4 2.5 326.5 371.1 12.8 7.0 167.6 30.0 30.0 3.0 
126.23 38.47 2941.6 48.5 1.6 327.7 372.5 11.8 6.4 149.4 30.0 30.0 1 .5 
126.72 38.62 2674.7 60.6 2.3 329.0 374.0 10.7 5.8 131.5 30.0 30.0 1.5 
127.21 38.78 3413.1 76.9 2.3 330.2 375.5 13.7 7.4 180.5 30.0 30.0 3.0 
127.71 38.92 3128.2 67.4 2.2 331.4 376.9 12.5 6.7 161.3 30.0 30.0 1.5 
128.20 39.08 7791.6 135.0 1.7 332.7 378.4 26.0 13.9 0.0 42.9 34.0 1.0 
128.69 39.22 12253.2 231.7 1.9 334.0 379.9 40.8 21.9 0.0 55.8 38.0 1.0 
129.18 39.38 10205.8 153.2 1.5 335.3 381.4 25.5 13.6 0.0 50.5 36.0 1.0 
129.67 39.53 2847.0 65.1 2.3 336.6 382.8 11.4 6.1 141.8 30.0 30.0 1.5 
130.17 39.67 2377.2 33.8 1.4 337.9 384.3 9.5 5.1 110.3 30.0 30.0 1.5 
130.66 39.83 2746.5 36.1 1.3 339.1 385.8 11.0 5.8 134.8 30.0 30.0 1.5 
131.15 39.97 3166.0 44.4 1.4 340.4 387.2 10.6 5.6 0.0 30.0 30.0 1.0 
131.64 40.12 3872.5 49.2 1.3 341.7 388.7 12.9 6.8 0.0 30.0 30.0 1.0 
132.13 40.28 4631.5 67.4 1.5 343.0 390.2 15.4 8.2 0.0 30.0 30.0 1.0 
132.63 40.42 3736.1 74.7 2.0 344.2 391.7 14.9 7.9 200.0 3C.0 30.0 3.0 
133.12 40.58 6402.4 264.3 4.1 345.5 393.1 32.0 16.9 377.6 0.0 0.0 6.0 
133.61 40.72 6802.0 308.7 4.5 346.7 394.6 34.0 17.9 404.0 0.0 0.0 6.0 
134.10 40.88 7507.7 215.8 2.9 347.9 396.1 30.0 15.8 450.9 41.2 34.0 6.0 
134.59 41.03 14167.0 242.6 1.7 349.2 397.6 35.4 18.5 0.0 59.3 38.0 1.0 
135.09 41.17 9358.1 213.5 2.3 350.6 399.0 31.2 16.3 0.0 47.4 34.0 1.0 
135.58 41.33 3711.4 128.6 3.5 351.8 400.5 18.6 9.7 197.3 0.0 0.0 3.0 
136.07 41.47 4494.2 123.2 2.7 353.1 402.0 18.0 9.4 249.3 30.0 30.0 3.0 
136.56 41.62 5629.5 189.3 3.4 354.3 403.4 28.1 14.6 324.8 0.0 0.0 3.0 
137.06 41.78 7317.0 272.0 3.7 355.5 404.9 36.6 19.0 437.1 0.0 0.0 6.0 
137.55 41.92 5141.7 196.3 3.8 356.7 406.4 25.7 13.3 291.9 0.0 0.0 3.0 
138.04 42.08 4121.3 161.5 3.9 358.0 407.9 20.6 10.7 223.7 0.0 0.0 3.0 
138.53 42.22 5603.4 211.0 3.8 359.2 409.3 28.0 14.5 322.3 0.0 0.0 3.0 
139.02 42.38 4583.7 166.0 3.6 360.4 410.8 22.9 11.8 254.2 0.0 0.0 3.0 
139.52 42.53 3164.2 65.8 2.1 361.7 412.3 12.7 6.5 159.3 30.0 30.0 1.5 
140.01 42.67 3552.1 80.4 2.3 362.9 413.7 14.2 7.3 185.0 30.0 30.0 3.0 
140.50 42.83 4547.6 143.6 3.2 364.1 415.2 22.7 11.7 251.2 0.0 0.0 3.0 
140.99 42.97 6170.4 178.8 2.9 365.3 416.7 24.7 12.6 359.2 34.9 32.0 3.0 
141.48 43.12 5238.3 208.4 4.0 366.6 418.2 26.2 13.4 296.9 0.0 0.0 3.0 
141.98 43.28 4850.1 135.3 2.8 367.8 419.6 19.4 9.9 270.8 30.0 30.0 3.0 
142.47 43.42 5233.8 131.2 2.5 369.0 421.1 20.9 10.7 296.2 30.0 30.0 3.0 
142.96 43.58 4884.6 181.0 3.7 370.3 422.6 24.4 12.4 272.8 0.0 0.0 3.0 
143.45 43.72 4274.5 110.1 2.6 371.5 424.0 17.1 8.7 231.9 30.0 30.0 3.0 
143.95 43.88 3194.7 57.1 1.8 372.7 425.5 12.8 6.5 159.8 30.0 30.0 1.5 
144.44 44.03 3312.7 79.8 2.4 373.9 427.0 13.3 6.7 167.5 30.0 30.0 1.5 
144.93 44.17 3289.5 72.8 2.2 375.2 428.5 13.2 6.6 165.7 30.0 30.0 1.5 
145.42 44.33 3638.8 101.8 2.8 376.4 429.9 14.6 7.3 188.8 30.0 30.0 3.0 
145.91 44.47 3133.2 89.4 2.9 377.6 431.4 15.7 7.9 154.9 0.0 0.0 1.5 
146.41 44.62 3211.8 62.2 1.9 378.9 432.9 12.8 6.5 160.0 30.0 30.0 1.5 
146.90 44.78 4250.8 111.4 2.6 380.1 434.3 17.0 8.5 229.1 30.0 30.0 3.0 
147.39 44.92 4503.9 113.0 2.5 381.3 435.8 18.0 9.0 245.8 30.0 30.0 3.0 
147.88 45.08 3947.6 78.8 2.0 382.5 437.3 15.8 7.9 208.5 30.0 30.0 3.0 
148.37 45.22 4813.8 126.1 2.6 383.8 438.8 19.3 9.6 266.1 30.0 30.0 3.0 
148.87 45.38 4073.9 144.0 3.5 385.0 440.2 20.4 10.2 216.6 0.0 0.0 3.0 
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Depth Depth AvgCt AvgFs AvgRf E.Stress Hyd. Pro N60 (N1)60 Su Dr Phi OCR 
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149.36 45.53 3650.7 125.1 3.4 386.2 441.7 18.3 9.1 188.2 0.0 0.0 1.5 
149.85 45.67 5297.6 144.9 2.7 387.5 443.2 21.2 10.6 297.8 30.0 30.0 3.0 
150.34 45.83 4953.9 181.9 3.7 388.7 444.6 24.8 12.4 274.7 0.0 0.0 3.0 
150.83 45.97 5448.5 170.1 3.1 389.9 446.1 21.8 10.9 307.5 30.4 30.0 3.0 
151.33 46.12 3925.1 148.7 3.8 391.1 447.6 19.6 9.8 205.8 0.0 0.0 3.0 
151.82 46.28 3448.5 93.8 2.7 392.4 449.1 13.8 6.9 173.8 30.0 30.0 1.5 
152.31 46.42 3191.8 140.8 4.4 393.6 450.5 21.3 10.6 156.5 0.0 0.0 1.5 
152.80 46.58 2329.5 86.8 3,7 394.8 452.0 15.5 7.8 98.8 0.0 0.0 1.5 
153.30 46.72 4511.4 177.8 3.9 396.1 453.5 22.6 11.3 244.1 0.0 0.0 3.0 
153.79 46.88 5503.6 249.0 4.5 397.3 454.9 27.5 13.8 310.1 0.0 0.0 3.0 
154.28 47.03 6690.4 345.7 5.2 398.7 456.4 66.9 33.5 0.0 35.9 32.0 1.0 
154.77 47.17 7222.2 336.1 4.7 400.3 457.9 72.2 36.1 0.0 38.1 32.0 1.0 
155.26 47.33 12682.4 754.6 5.9 401.9 459.4 126.8 63.4 0.0 54.2 36.0 1.0 
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ConeTec Inc. - CPT Interpretation Page: 
Interpretation Output - Release 1.00.19c 
Run No: 00-0519-1709-1877 
Job No: 97-100 
Client: Kleinfelder 
Project: Legacy Parkway Project 
Site: SC-31-356 
Location: STRUCTURE 31 
Cone: 20 TON A 070 
CPT Date: 10102/05 
CPT Time: 08:54 
CPT File: 300SC356.COR 

--------------------------------------------------------------------------.-.------------------.--------------------
Water Table (m): 0.50 (ft) : 1.6 
Averaging Increment (m) : 0.15 
Su Nlc:t 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 (N1)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (%) (kPa) (kPa) (blows/ft ) (kPa) (%) (deg.) (ratio) 

----------------------------------------------------------------.--.------------------------------------------------
0.25 0.08 2648.9 2.3 0.1 1.4 0.0 8.8 17.7 0.0 90.5 50.0 1.0 
0.74 0.23 1179.3 11. 1 0.9 4.1 0.0 4.7 9.4 78.3 51.7 46.0 10.0 
1.23 0.38 666.0 7.8 1.2 6.8 0.0 3.3 6.7 43.9 0.0 0.0 10.0 
1.72 0.52 464.3 9.5 2.1 9.3 0.2 3.1 6_2 30.3 0.0 0.0 6.0 
2.21 0.68 814.1 15.9 2.0 10.5 1.7 4.1 8.1 53.5 0.0 0.0 10.0 
2.71 0.82 1327.8 31.4 2.4 11.7 3.2 6.6 13.3 87.5 0.0 0.0 10.0 
3.20 0.97 1636.6 32.0 2.0 13.0 4.7 6.5 13.1 107.9 44.7 44.0 10.0 
3.61 1.10 2236.6 42.8 1.9 14.0 5.9 8.9 17.9 147.8 52.5 44.0 10.0 
4.02 1.22 3029.8 69.4 2.3 15.0 7.1 12.1 24.2 200.5 60.2 46.0 10.0 
4.51 1.38 3310.3 74.0 2.2 16.2 8.6 13.2 26.5 219.0 61.6 46.0 10.0 
5.00 1.53 4034.4 74.2 1.8 17.5 10.1 13.4 26_9 0.0 66.2 46.0 1.0 
5.50 1.67 4034.2 114.8 2.8 18.8 11.5 16.1 32.3 266.9 65.2 46.0 10.0 
5.99 1.83 2827.6 85.3 3.0 20.0 13.0 14.1 28.3 186.3 0.0 0.0 10.0 
6.56 2.00 3160.1 83.6 2.6 21.4 14.7 12.6 25.3 208_3 56.3 44.0 10.0 
7.14 2.17 2750.2 77.6 2.8 22.9 16.4 13.8 27.5 180.7 0.0 0.0 10.0 
7.63 2.33 2707.4 92.6 3.4 24.1 17.9 13.5 27.0 177.7 0.0 0.0 10.0 
8.12 2.47 2457.2 81.4 3.3 25.3 19.4 12.3 23.9 160.8 0.0 0.0 10.0 
8.61 2.62 2237.3 54.6 2.4 26.6 20.8 8.9 17.0 146.0 43.4 42.0 10.0 
9.10 2.78 1901. 7 36.9 1.9 27.8 22.3 7.6 14.1 123.4 38.1 40.0 10.0 
9.60 2.92 2203.1 39.3 1.8 29.0 23.8 8.8 16.0 143.4 41.7 40.0 10.0 

10.09 3.08 1698.5 52.0 3.1 30.2 25.3 8.5 15.1 109.5 0.0 0.0 6.0 
10.58 3.22 1556.1 54.8 3.5 31.5 26.7 10.4 18.1 99.9 0.0 0.0 6.0 
11.07 3.38 1309.9 42.8 3.3 32.7 28.2 8.7 14.9 83.3 0.0 0.0 6.0 
11.56 3.53 1151. 1 38.2 3.3 33.9 29.7 7.7 12.9 72.5 0.0 0.0 6.0 
12.06 3.67 961.9 26.8 2.8 35.2 31.1 6.4 10.6 59.7 0.0 0.0 6.0 
12.55 3.83 1354.6 27.4 2.0 36.4 32.6 6.8 11.0 85.7 0.0 0.0 6.0 
13.04 3.98 1777.7 52.5 3.0 37.6 34.1 8.9 14.2 113.7 0.0 0.0 6.0 
13.53 4.12 1999.6 36.2 1.8 38.8 35.6 8.0 12.6 128.3 34.7 38.0 6.0 
14.03 4.27 1106.4 20.5 1.9 40.1 37.0 5.5 8.6 68.6 0.0 0.0 6.0 
14.52 4.43 2066.8 40.2 1.9 41.3 38.5 8.3 12.6 132.5 34.8 38.0 6.0 
15.01 4.57 7305.7 30.2 0.4 42.6 40.0 18.3 27.4 0.0 70.5 44.0 1.0 
15.50 4.73 8042.0 12.3 0.2 44.0 41.4 16.1 23.7 0.0 72.8 44.0 1.0 
15.99 4.88 4130.8 40.1 1.0 45.4 42.9 13.8 20.0 0.0 53.3 42.0 1.0 
16.49 5.02 1447.6 23.9 1.7 46.7 44.4 5.8 8.3 90.4 30.0 36.0 6.0 
16.98 5.18 824.0 13.1 1.6 47.9 45.9 4.1 5.8 48.7 0.0 0.0 6.0 
17.47 5.32 713.7 11.3 1.6 49.1 47.3 3.6 5.0 41.2 0.0 0.0 3.0 
17.96 5.48 609.9 10.5 1.7 50.3 48.8 4.1 5.6 34.0 0.0 0.0 3.0 
18.45 5.62 600.4 7.9 1.3 51.6 50.3 3.0 4.1 33.2 0.0 0.0 3.0 
18.95 5.77 660.0 3.3 0.5 52.4 51.7 3.3 4.5 37.1 0.0 0.0 3.0 
19.44 5.93 653.3 3.3 0.5 52.8 53.2 3.3 4.4 36.5 0.0 0.0 3.0 
19.93 6.07 652.4 3.9 0.6 53.2 54.7 3.3 4.4 36.3 0.0 0.0 3.0 
20.42 6.23 1869.7 12.3 0.7 54.0 56.2 7.5 10.0 117.3 30.0 36.0 6.0 
20.92 6.38 1295.1 15.1 1.2 55.2 57.6 5.2 6.8 78.8 30.0 34.0 6.0 
21.41 6.52 1086.7 8.4 0.8 56.5 59.1 4.3 5.7 64.7 30.0 32.0 6.0 
21.90 6.68 1526.8 9.1 0.6 57.7 60.6 6.1 7.9 93.9 30.0 34.0 6.0 
22.39 6.82 1607.6 20.7 1.3 58.9 62.0 6.4 8.2 99.1 30.0 34.0 6.0 
22.88 6.98 1571.0 42.1 2.7 60.2 63.5 7.9 9.9 96.5 0.0 0.0 6.0 
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Depth Depth AvgQt AvgFs AvgRf E. Stress Hyd. Pro N60 (N 1 )60 Su Dr Phi OCR 
( ft) (m) (kPa) (kPa) (X) (kPa) (kPa) (blows/ft> (kPa) (%) (deg.) (ratio) 
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23.38 7.12 987.7 24.3 2.5 61.4 65.0 4.9 6.2 57.4 0.0 0.0 3.0 
23.87 7.27 808.6 15.9 2.0 62.6 66.5 4.0 5.0 45.3 0.0 0.0 3.0 
24.36 7.43 668.8 11.9 1.8 63.8 67.9 3.3 4.1 35.8 0.0 0.0 3.0 
24.85 7.57 789.1 9.3 1.2 65.1 69.4 3.9 4.8 43.6 0.0 0.0 3.0 
25.34 7.73 622.8 11.8 1.9 66.3 70.9 4.2 5.0 32.4 0.0 0.0 1.5 
25.84 7.88 745.2 11.5 1.5 67.5 72.3 3.7 4.4 40.4 0.0 0.0 3.0 
26.33 8.02 1004.6 17.8 1.8 68.8 73.8 5.0 5.9 57.5 0.0 0.0 3.0 
26.82 8.18 868.7 12.3 1,4 70.0 75.3 4.3 5.1 48.2 0.0 0.0 3.0 
27.31 8.32 739.0 10.4 1.4 71.2 76.8 3.7 4.3 39.4 0.0 0.0 3.0 
27.80 8.48 629.2 6.6 1.1 72.4 78.2 3.1 3.6 31.9 0.0 0.0 1.5 
28.30 8.62 894.7 5.8 0.7 73.7 79.7 3.6 4.1 49.4 30.0 30.0 3.0 
28.79 8.77 850.9 8.6 1.0 74.9 81.2 4.3 4.8 46.3 0.0 0.0 3.0 
29.28 8.93 963.0 11.8 1.2 76.1 82.6 4.8 5.4 53.6 0.0 0.0 3.0 
29.77 9.07 974.4 12.0 1.2 77.4 84.1 4.9 5.4 54.2 0.0 0.0 3.0 
30.27 9.23 827.6 11.0 1.3 78.6 85.6 4.1 4.6 44.2 0.0 0.0 3.0 
30.76 9.38 772.1 5.7 0.7 79.8 87.1 3.9 4.2 40.3 0.0 0.0 3.0 
31. 17 9.50 736.7 5.7 0.8 80.8 88.3 3.7 4.0 37.8 0.0 0.0 1.5 
31.58 9.62 768.4 6.8 0.9 81.9 89.5 3.8 4.2 39.8 0.0 0.0 1.5 
32.07 9.77 1191.3 11.9 1.0 83.1 91.0 4.8 5.1 67.8 30.0 32.0 3.0 
32.56 9.93 1379.3 15.5 1.1 84.3 92.5 5.5 5.9 80.2 30.0 32.0 3.0 
33.05 10.07 1530.8 24.4 1.6 85.5 93.9 6.1 6.5 90.1 30.0 32.0 6.0 
33.55 10.23 1935.9 43.0 2.2 86.8 95.4 7.7 8.1 116.9 30.0 34.0 6.0 
34.04 10.38 1784.0 30.6 1.7 88.0 96.9 7.1 7.4 106.6 30.0 32.0 6.0 
34.53 10.52 1108.2 13.3 1.2 89.2 98.3 4.4 4.6 61.4 30.0 30.0 3.0 
35.02 10.68 959.5 13.5 1.4 90.5 99.8 4.8 4.9 51.3 0.0 0.0 3.0 
35.51 10.82 907.3 9.3 1.0 91.7 101.3 4.5 4.6 47.6 0.0 0.0 3.0 
36.01 10.98 790.2 9.4 1.2 92.9 102.8 4.0 4.0 39.6 0.0 0.0 1.5 
36.50 11.12 886.9 11.2 1.3 94.1 104.2 4.4 4.5 45.9 0.0 0.0 1.5 
36.99 11.27 1050.8 14.1 1.3 95.4 105.7 5.3 5.3 56.6 0.0 0.0 3.0 
37.48 11.43 2031. 8 35.7 1.8 96.6 107.2 8.1 8.1 121.9 30.0 34.0 6.0 
37.98 11.57 3810.3 118.9 3.1 97.8 108.6 19.1 18.9 240.3 0.0 0.0 6.0 
38.47 11.73 2585.3 106.9 4.1 99.1 110.1 17.2 16.9 158.4 0.0 0.0 6.0 
38.96 11.88 4809.4 191.2 4.0 100.3 111.6 24.0 23.5 306.5 0.0 0.0 6.0 
39.45 12.02 7704.4 289.3 3.8 101.5 113.1 38.5 37.4 499.3 0.0 0.0 10.0 
39.94 12.18 11848.2 177.2 1.5 102.8 114.5 29.6 28.6 0.0 71.7 42.0 1.0 
40.44 12.32 13094.2 68.7 0.5 104.2 116.0 26.2 25.1 0.0 74.4 42.0 1.0 
40.93 12.48 14135.9 89.3 0.6 105.7 117.5 28.3 26.9 0.0 76.4 44.0 1.0 
41.42 12.62 19139.2 154.7 0.8 107.1 118.9 38.3 36.2 0.0 84.9 44.0 1.0 
41.91 12.77 25617.7 100.2 0.4 108.6 120.4 42.7 40.1 0.0 93.1 46.0 1.0 
42.40 12.93 19047.5 99.5 0.5 110.1 121.9 38.1 35.5 0.0 84.4 44.0 1.0 
42.90 13.07 6081.3 88.5 1.5 111.5 123.4 20.3 18.8 0.0 51.5 40.0 1.0 
43.39 13.23 3565.9 71.7 2.0 112.8 124.8 14.3 13.1 221.9 36.0 36.0 6.0 
43.88 13.38 8769.9 104.6 1.2 114.1 126.3 21.9 20.1 0.0 61.6 40.0 1.0 
44.37 13.52 7720.2 228.7 3.0 115.4 127.8 30.9 28.1 498.5 57.8 40.0 10.0 
44.86 13.68 9346.9 281.0 3.0 116.6 129.2 37.4 33.9 606.7 63.1 42.0 10.0 
45.36 13.82 3597.3 161.3 4.5 117.8 130.7 24.0 21.6 223.2 0.0 0.0 6.0 
45.85 13.98 2417.9 110.4 4.6 119.0 132.2 24.2 21. 7 144.4 0.0 0.0 6.0 
46.34 14.12 2848.5 129.7 4.6 120.2 133.7 28.5 25.4 173.0 0.0 0.0 6.0 
46.83 14.27 3206.7 81.7 2.5 121.4 135.1 12.8 11.4 196.7 31.9 34.0 6.0 
47.33 14.43 2498.8 58.8 2.4 122.6 136.6 10.0 8.8 149.3 30.0 32.0 6.0 
47.82 14.57 6626.1 141.9 2.1 123.9 138.1 22.1 19.4 0.0 52.4 38.0 1.0 
48.31 14.73 5349.7 74.3 1.4 125.2 139.5 17.8 15.6 0.0 46.1 38.0 1.0 
48.80 14.88 2801.2 40.8 1.5 126.4 141.0 11.2 9.8 168.9 30.0 34.0 6.0 
49.29 15.02 2652.3 51.8 2.0 127.7 142.5 10.6 9.2 158.8 30.0 32.0 6.0 
49.79 15.18 3762.8 86.6 2.3 128.9 144.0 15.1 13.0 232.7 35.6 36.0 6.0 
50.28 15.32 3512.3 79.8 2.3 130.1 145.4 14.0 12.1 215.8 33.5 34.0 6.0 
50.77 15.48 3023.0 86.7 2.9 131.3 146.9 15.1 12.9 183.0 0.0 0.0 6.0 
51.26 15.62 2524.9 89.9 3.6 132.6 148.4 12.6 10.7 149.6 0.0 0.0 6.0 
51.75 15.77 2907.8 137.7 4.7 133.8 149.8 29.1 24.6 174.9 0.0 0.0 6.0 
52.25 15.93 2223.9 103.4 4.6 134.9 151.3 22.2 18.7 129.2 0.0 0.0 3.0 
52.74 16.08 2069.7 84.6 4.1 136.1 152.8 13.8 11.6 118.7 0.0 0.0 3.0 
53.23 16.22 1969.6 63.6 3.2 137.3 154.3 9.8 8.2 111.9 0.0 0.0 3.0 
53.72 16.38 1942.2 75.0 3.9 138.6 155.7 12.9 10.8 109.9 0.0 0.0 3.0 
54.22 16.53 1990.0 60.5 3.0 139.8 157.2 9.9 8.2 112.9 C.O 0.0 3.0 
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54.71 16.67 8109.9 120.5 1.5 141.1 158.7 27.0 22.3 0.0 56.3 40.0 1.0 
55.20 16.83 8632.7 183.9 2.1 142.4 160.1 28.8 23.6 0.0 58.0 40.0 1.0 
55.69 16.97 6809.4 188.4 2.8 143.6 161.6 27.2 22.2 433.6 51.1 38.0 6.0 
56.18 17.12 7791.5 153.4 2.0 144.9 163.1 26.0 21.1 0.0 54.8 38.0 1.0 
56.68 17.28 4426.2 112.7 2.5 146.2 164.6 17.7 14.3 274.4 38.5 36.0 6.0 
57.17 17.42 2630.7 84.6 3.2 147.4 166.0 13.2 10.6 154.5 0.0 0.0 6.0 
57.66 17.58 4424.6 90.7 2.0 148.6 167.5 17.7 14.2 273.9 38.2 36.0 6.0 
58.15 17.72 3484.1 76.9 2.2 149.8 169.0 13.9 11.1 211.0 31.3 34.0 6.0 
58.64 17.88 1710.1 42.6 . 2.5 151. 1 170.4 8.6 6.8 92.6 0.0 0.0 3.0 
59.14 18.03 1406.9 25.4 1.8 152.3 171.9 7.0 5.6 72.2 (1.0 0.0 1.5 
59.63 18.17 1885.8 54.0 2.9 153.5 173.4 9.4 7.4 103.9 0.0 0.0 3.0 
60.12 18.33 4003.1 94.4 2.4 154.8 174.9 16.0 12.6 244.9 34.8 34.0 6.0 
60.61 18.47 2109.1 66.5 3.2 156.0 176.3 10.5 8.3 118.4 0.0 0.0 3.0 
61.10 18.62 2280.2 95.2 4.2 157.2 177.8 15.2 11.9 129.7 0.0 0.0 3.0 
61.60 18.78 2506.3 116.9 4.7 158.4 179.3 25.1 19.5 144.6 0.0 0.0 3.0 
62.09 18.92 6699.3 229.5 3.4 159.6 180.7 26.8 20.8 423.9 49.1 38.0 6.0 
62.58 19.08 10537.5 302.2 2.9 160.8 182.2 42.2 32.5 679.6 62.0 40.0 10.0 
63.07 19.22 11678.8 204.8 1.8 162.1 183.7 38.9 29.9 0.0 64.8 40.0 1.0 
63.57 19.38 12647.8 174.9 1.4 163.4 185.2 31.6 24.2 0.0 67.0 40.0 1.0 
64.06 19.53 16174.1 227.4 1.4 164.8 186.6 40.4 30.8 0.0 73.9 42.0 1.0 
64.55 19.67 21982.9 228.1 1.0 166.2 188.1 44.0 33.4 0.0 82.6 44.0 1.0 
65.04 19.83 25096.0 208.3 0.8 167.7 189.6 50.2 37.9 0.0 86.2 44.0 1.0 
65.53 19.97 25774.5 139.4 0.5 169.1 191.0 51.5 38.8 0.0 86.9 44.0 1.0 
66.03 20.12 25203.9 194.1 0.8 170.6 192.5 50.4 37.8 0.0 86.1 44.0 1.0 
66.52 20.28 27771.7 153.3 0.6 172.1 194.0 46.3 34.5 0.0 88.8 44.0 1.0 
67.01 20.42 27183.0 199.5 0.7 173.6 195.5 54.4 40.4 0.0 88.0 44.0 1.0 
67.50 20.58 26997.1 202.5 0.8 175.0 196.9 54.0 39.9 0.0 87.7 44.0 1.0 
67.99 20.72 27600.5 205.7 0.7 176.5 198.4 55.2 40.7 0.0 88.2 44.0 1.0 
68.49 20.88 27732.3 236.3 0.9 177.9 199.9 55.5 40.7 0.0 88.3 44.0 1.0 
68.98 21.03 31638.6 276.8 0.9 179.4 201.4 63.3 46.2 0.0 91.9 44.0 1.0 
69.47 21.17 31385.4 272.7 0.9 180.8 202.8 62.8 45.7 0.0 91.6 44.0 1.0 
69.96 21.33 21927.3 143.2 0.7 182.3 204.3 43.9 31.8 0.0 81.2 42.0 1.0 
70.46 21.47 6087.9 172.1 2.8 183.6 205.8 24.4 17.6 379.9 44.3 36.0 6.0 
70.95 21.62 3387.8 81.1 2.4 184.9 207.2 13.6 9.8 199.7 30.0 32.0 6.0 
71.44 21.78 2504.9 63.9 2.5 186.1 208.7 10.0 7.2 140.7 30.0 30.0 3.0 
71.93 21.92 2149.2 49.4 2.3 187.3 210.2 8.6 6.1 116.8 30.0 30.0 3.0 
72.42 22.08 2681.3 55.6 2.1 188.5 211. 7 10.7 7.6 152.1 30.0 30.0 3.0 
72.92 22.22 3610.4 72.8 2.0 189.8 213.1 14.4 10.3 213.8 30.0 32.0 6.0 
73.41 22.38 3233.6 74.6 2.3 191.0 214.6 12.9 9.2 188.5 30.0 32.0 3.0 
73.90 22.53 3317.4 80.0 2.4 192.2 216.1 13.3 9.4 193.9 30.0 32.0 6.0 
74.39 22.67 3427.8 148.3 4.3 193.5 217.5 22.9 16.1 201.1 0.0 0.0 6.0 
74.88 22.83 2677.1 79.1 3.0 194.7 219.0 13.4 9.4 150.9 0.0 0.0 3.0 
75.38 22.97 2077.2 45.2 2.2 195.9 220.5 8.3 5.8 110.7 30.0 30.0 3.0 
75.87 23.12 1753.7 33.9 1.9 197.1 222.0 7.0 4.9 89.0 30.0 30.0 1.5 
76.36 23.28 1598.5 30.5 1.9 198.4 223.4 6.4 4.4 78.4 30.0 30.0 1.5 
76.85 23.42 1479.2 27.4 1.9 199.6 224.9 7.4 5.1 70.3 0.0 0.0 1.5 
77.34 23.58 2047.4 37.3 1.8 200.8 226.4 8.2 5.7 108.0 30.0 30.0 3.0 
77.84 23.72 2552.3 53.9 2.1 202.1 227.8 10.2 7.0 141.5 30.0 30.0 3.0 
78.33 23.88 2899.1 63.7 2.2 203.3 229.3 11.6 B.O 164.4 30.0 30.0 3.0 
78.82 24.03 4722.4 120.4 2.6 204.5 230.8 18.9 12.9 285.8 35.5 34.0 6.0 
79.31 24.17 3366.5 86.3 2.6 205.7 232.3 13.5 9.2 195.2 30.0 32.0 3.0 
79.81 24.33 2449.5 69.5 2.8 207.0 233.7 12.2 8.3 133.9 0.0 0.0 3.0 
80.30 24.47 5076.3 168.1 3.3 20B.2 235.2 25.4 17.2 308.9 0.0 0.0 6.0 
80.79 24.62 11045.4 277.4 2.5 209.5 236.7 36.8 24.9 0.0 59.5 38.0 1.0 
81.28 24.78 21080.5 310.1 1.5 210.8 238.1 52.7 35.5 0.0 78.0 42.0 1.0 
81.77 24.92 23163.4 381.4 1.6 212.2 239.6 57.9 38.9 0.0 80.6 42.0 1.0 
82.27 25.08 19332.0 408.1 2.1 213.5 241.1 64.4 43.2 0.0 75.3 42.0 1.0 
82.76 25.22 24731.3 310.8 1.3 214.9 242.6 49.5 33.0 0.0 82.3 42.0 1.0 
83.25 25.38 21964.1 289.4 1.3 216.3 244.0 54.9 36.5 0.0 78.8 42.0 1.0 
83.74 25.53 23365.3 443.1 1.9 217.7 245.5 58.4 38.7 0.0 80.5 42.0 1.0 
84.23 25.67 20568.7 448.5 2.2 219.0 247.0 68.6 45.3 0.0 76.7 42.0 1.0 
84.73 25.83 26939.7 482.4 1.8 220.4 248.4 67.3 44.4 0.0 84.4 42.0 1.0 
85.22 25.97 27337.4 336.1 1.2 221.8 249.9 54.7 35.9 0.0 84.7 42.0 1.0 
85.71 26.12 29248.1 254.5 0.9 223.3 251.4 58.5 38.3 0.0 86.5 44.0 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) (%) (deg.) (ratio) 
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86.20 26.28 26130.2 238.4 0.9 224.7 252.9 52.3 34.1 0.0 83.2 42.0 1.0 
86.70 26.42 17795.7 222.9 1.3 226.1 254.3 44.5 29.0 0.0 72.1 40.0 1.0 
87.19 26.58 5696.6 167.2 2.9 227.4 255.8 22.8 14.8 347.6 39.4 34.0 6.0 
87.68 26.72 11353.0 315.2 2.8 228.7 257.3 45.4 29.4 724.5 59.1 38.0 6.0 
88.17 26.88 23936.3 517.6 2.2 229.9 258.7 79.8 51.5 0.0 80.4 42.0 1.0 
88.66 27.03 17015.4 447.3 2.6 231.2 260.2 56.7 36.5 0.0 70.5 40.0 1.0 
89.16 27.17 8767.8 369.7 4.2 232.5 261.7 43.8 28.1 551.6 0.0 0.0 6.0 
89.65 27.33 20993.2 389.7 1.9 233.8 263.2 52.5 33.6 0.0 76.4 42.0 1.0 
90.14 27.47 24538.3 309.4 1.3 235.2 264.6 49.1 31.3 0.0 80.7 42.0 1.0 
90.63 27.62 26875.2 331.8 1.2 236.7 266.1 53.8 34.2 0.0 83.3 42.0 1.0 
91.12 27.78 26724.2 240.3 0.9 238.1 267.6 53.4 33.9 0.0 83.0 42.0 1.0 
91.62 27.92 30329.7 268.8 0.9 239.6 269.0 60.7 38.4 0.0 86.6 44.0 1.0 
92.11 28.08 33354.9 185.9 0.6 241.1 270.5 55.6 35.0 0.0 89.2 44.0 1.0 
92.60 28.22 33957.4 254.9 0.8 242.6 272.0 67.9 42.7 0.0 89.6 44.0 1.0 
93.09 28.38 34320.6 266.3 0.8 244.0 273.5 68.6 43.0 0.0 89.8 44.0 1.0 
93.58 28.53 33m.0 109.8 0.3 245.5 274.9 56.3 35.2 0.0 89.3 44.0 1.0 
94.08 28.67 19146.4 303.8 1.6 247.0 276.4 47.9 29.8 0.0 72.9 40.0 1.0 
94.57 28.83 26378.4 287.1 1.1 248.4 277.9 52.8 32.8 0.0 82.0 42.0 1.0 
95.06 28.97 26253.7 137.7 0.5 249.9 279.3 43.8 27.1 0.0 81.8 42.0 1.0 
95.55 29.12 26452.7 106.5 0.4 251.4 280.8 44.1 27.2 0.0 81.9 42.0 1.0 
96.05 29.28 22200.5 100.1 0.5 252.9 282.3 44.4 27.3 0.0 76.8 42.0 1.0 
96.54 29.42 26153.8 99.4 0.4 254.4 283.8 43.6 26.7 0.0 81.5 42.0 1.0 
97.03 29.58 27165.9 70.6 0.3 255.9 285.2 45.3 27.7 0.0 82.5 42.0 1.0 
97.52 29.72 14559.0 152.7 1.0 257.4 286.7 29.1 17.8 0.0 64.5 40.0 1.0 
98.01 29.88 3739.7 62.3 1.7 258.8 288.2 12.5 7.6 0.0 30.0 32.0 1.0 
98.51 30.03 3141.6 21.1 0.7 260.1 289.6 10.5 6.4 0.0 30.0 30.0 1.0 
99.00 30.17 3331.2 26.6 0.8 261.4 291.1 11.1 6.7 0.0 30.0 30.0 1.0 
99.49 30.33 2978.0 22.2 0.7 262.7 292.6 9.9 6.0 0.0 30.0 30.0 1.0 
99.98 30.47 2948.3 27.9 0.9 264.0 294.1 9.8 5.9 0.0 30.0 30.0 1.0 

100.47 30.62 2872.3 56.0 1.9 265.2 295.5 11.5 6.9 154.1 30.0 30.0 3.0 
100.97 30.78 2361.5 53.6 2.3 266.5 297.0 9.4 5.7 119.9 30.0 30.0 1.5 
101.46 30.92 1956.6 32.5 1.7 267.7 298.5 7.8 4.7 92.7 30.0 30.0 1.5 
101. 95 31.08 2011.2 29.4 1.5 268.9 299.9 8.0 4.8 96.2 30.0 30.0 1.5 
102.44 31.22 1999.1 31.9 1.6 270.2 301.4 8.0 4.8 95.2 30.0 30.0 1.5 
102.94 31.38 1874.8 29.7 1.6 271.4 302.9 7.5 4.5 86.7 30.0 30.0 1.5 
103.43 31.53 2062.3 30.5 1.5 272.6 304.4 8.2 4.9 99.0 30.0 30.0 1.5 
103.92 31.67 2235.1 52.8 2.4 273.8 305.8 8.9 5.3 110.4 30.0 30.0 1.5 
104.41 31.83 2191.2 53.2 2.4 275.1 307.3 8.8 5.2 107.3 30.0 30.0 1.5 
104.90 31.97 1903.6 38.7 2.0 276.3 308.8 7.6 4.5 87.9 30.0 30.0 1.5 
105.40 32.12 2064.8 37.9 1.8 277.5 310.2 8.3 4.9 98.5 30.0 30.0 1.5 
105.89 32.28 2216.2 41.5 1.9 278.8 311.7 8.9 5.2 108.4 30.0 30.0 1.5 
106.38 32.42 2322.8 44.3 1.9 280.0 313.2 9.3 5.4 115.3 30.0 30.0 1.5 
106.87 32.58 2554.1 63.2 2.5 281.2 314.7 10.2 6.0 130.5 30.0 30.0 1.5 
107.36 32.72 2806.9 74.7 2.7 282.4 316.1 11.2 6.5 147.2 30.0 30.0 3.0 
107.86 32.88 2835.3 46.4 1.6 283.7 317.6 11.3 6.6 148.9 30.0 30.0 3.0 
108.35 33.03 2726.2 27.1 1.0 284.9 319.1 9.1 5.3 0.0 30.0 30.0 1.0 
108.84 33.17 4309.0 103.5 2.4 286.2 320.5 17.2 10.0 246.8 3C.0 32.0 3.0 
109.33 33.33 6963.1 123.4 1.8 287.5 322.0 23.2 13.4 0.0 41.8 34.0 1.0 
109.82 33.47 2857.7 56.4 2.0 288.7 323.5 11.4 6.6 149.7 30.0 30.0 3.0 
110.32 33.62 3395.8 76.2 2.2 290.0 325.0 13.6 7.8 185.4 30.0 30.0 3.0 
110.81 33.78 5257.7 147.2 2.8 291.2 326.4 21.0 12.1 309.3 33.5 32.0 6.0 
111.30 33.92 10666.5 259.9 2.4 292.5 327.9 35.6 20.3 0.0 53.7 38.0 1.0 
111.79 34.08 11458.2 307.0 2.7 293.8 329.4 38.2 21.8 0.0 55.7 38.0 1.0 
112.29 34.22 7673.0 221.8 2.9 295.0 330.8 30.7 17.5 469.8 44.2 34.0 6.0 
112.78 34.38 3786.3 114.2 3.0 296.3 332.3 18.9 10.8 210.5 0.0 0.0 3.0 
113 .27 34.53 2438.7 44.7 1.8 297.5 333.8 9.8 5.5 120.5 30.0 30.0 1.5 
113.76 34.67 3742.0 121.8 3.3 298.7 335.3 18.7 10.6 207.2 0.0 0.0 3.0 
114.25 34.83 3788.0 127.1 3.4 299.9 336.7 18.9 10.7 210.1 0.0 0.0 3.0 
114.75 34.97 2987.8 79.1 2.6 301.2 338.2 12.0 6.7 156.6 30.0 30.0 3.0 
115.24 35.12 2600.4 58.7 2.3 302.4 339.7 10.4 5.9 130.6 30.0 30.0 1.5 
115.73 35.28 2334.6 55.8 2.4 303.6 341.1 9.3 5.2 112.7 30.0 30.0 1.5 
116.22 35.42 2309.0 52.4 2.3 304.9 342.6 9.2 5.2 110.B 30.0 30.0 1.5 
116.71 35.58 2398.2 54.5 2.3 306.1 344.1 9.6 5.4 116.5 30.0 30.0 1.5 
117.21 35.72 3632.9 98.1 2.7 307.3 345.6 14.5 8.1 198.7 30.0 30.0 3.0 

PLATE E-217 



ConeTec Inc. - CPT Interpretation Page: 5 
Run No: 00-0519-1709-1877 
CPT File: 300SC356.COR 

-------------------------------------------------.------------------------------------------------------------------
Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pr. N60 (Nl)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (%) (kPa) (kPa) (blows/ft) (kPa) 00 (deg.) (ratio) 

--------------------.-----------------------.---.-------------------------------------------------------------------
117.70 35.88 3935.0 81.8 2.1 308.5 347.0 15.7 8.8 218.6 30.0 30.0 3.0 
118.19 36.03 4286.1 65.9 1.5 309.8 348.5 14.3 7.9 0.0 30.0 30.0 1.0 
118.68 36.17 4052.7 72.9 1.8 311. 1 350.0 13.5 7.5 0.0 30.0 30.0 1.0 
119.18 36.33 3655.5 58.5 1.6 312.4 351.4 12.2 6.7 0.0 30.0 30.0 1.0 
119.67 36.47 3194.2 58.6 1.8 313.7 352.9 12.8 7.1 168.5 30.0 30.0 3.0 
120.16 36.62 3684.0 95.8 2.6 314.9 354.4 14.7 8.1 201.0 30.0 30.0 3.0 
120.65 36.78 3615.1 98.2 2.7 316.1 355.9 14.5 8.0 196.2 30.0 30.0 3.0 
121.14 36.92 4063.7 157.8 3.9 317.4 357.3 20.3 11.2 225.9 0.0 0.0 3.0 
121.64 37.08 4175.6 150.6 3.6 318.6 358.8 20.9 11.4 233.2 0.0 0.0 3.0 
122.21 37.25 3043.5 73.1 2.4 320.0 360.5 12.2 6.7 157.5 30.0 30.0 1.5 
122.78 37.42 3251.4 91.2 2.8 321.5 362.2 13.0 7.1 171.2 30.0 30.0 3.0 
123.28 37.58 8901.6 235.5 2.6 322.7 363.7 35.6 19.4 547.7 47.2 36.0 6.0 
123.77 37.72 11420.3 200.1 1.8 324.0 365.2 38.1 20.7 0.0 54.2 36.0 1.0 
124.26 37.88 4153.6 112.4 2.7 325.2 366.6 16.6 9.0 230.8 30.0 30.0 3.0 
124.75 38.03 3632.3 56.4 1.6 326.5 368.1 12.1 6.6 0.0 30.0 30.0 1.0 
125.24 38.17 6336.4 118.4 1.9 327.8 369.6 21.1 11.4 0.0 37.2 32.0 1.0 
125.74 38.33 6664.4 223.2 3.3 329.1 371.1 26.7 14.4 397.6 38.6 32.0 6.0 
126.23 38.47 6040.7 143.6 2.4 330.3 372.5 24.2 13.0 355.9 35.7 32.0 6.0 
126.72 38.62 3645.5 115.9 3.2 331.5 374.0 18.2 9.8 196.0 0.0 0.0 3.0 
127.21 38.78 3743.9 137.6 3.7 332.7 375.5 18.7 10.0 202.4 0.0 0.0 3.0 
127.71 38.92 5422.0 161.4 3.0 334.0 376.9 21.7 11.6 314.1 32.4 32.0 3.0 
128.20 39.08 5185.7 151.9 2.9 335.2 378.4 20.7 11 .1 298.1 31.1 32.0 3.0 
128.69 39.22 4229.2 131.2 3.1 336.4 379.9 21.1 11.3 234.2 0.0 0.0 3.0 
129.18 39.38 4478.6 144.5 3.2 337.7 381.4 22.4 11.9 250.6 0.0 0.0 3.0 
129.67 39.53 4442.1 159.0 3.6 338.9 382.8 22.2 11.8 248.0 0.0 0.0 3.0 
130.17 39.67 6278.2 236.2 3.8 340.1 384.3 31.4 16.7 370.2 0.0 0.0 6.0 
130.66 39.83 5443.4 213.4 3.9 341.3 385.8 27.2 14.4 314.4 0.0 0.0 3.0 
131.15 39.97 16446.6 265.6 1.6 342.6 387.2 41.1 21.7 0.0 63.9 38.0 1.0 
131.64 40.12 14825.9 358.7 2.4 344.0 388.7 49.4 26.1 0.0 60.9 38.0 1.0 
132.13 40.28 15433.6 254.6 1.6 345.3 390.2 38.6 20.3 0.0 62.0 38.0 1.0 
132.63 40.42 5947.0 147.0 2.5 346.6 391.7 23.8 12.5 347.2 34.6 32.0 6.0 
133.12 40.58 3965.7 66.4 1.7 347.9 393.1 13.2 6.9 0.0 30.0 30.0 1.0 
133.61 40.72 3550.5 71.9 2.0 349.2 394.6 14.2 7.4 187.1 30.0 30.0 3.0 
134.10 40.88 3431.8 63.7 1.9 350.4 396.1 13.7 7.2 179.0 30.0 30.0 3.0 
134.59 41.03 7406.7 139.6 1.9 351.7 397.6 24.7 12.9 0.0 40.6 34.0 1.0 
135.09 41.17 10339.3 296.6 2.9 352.9 399.0 41.4 21.5 639.2 50.2 36.0 6.0 
135.58 41.33 4762.0 171.4 3.6 354.2 400.5 23.8 12.4 267.2 0.0 0.0 3.0 
136.07 41.47 3020.8 85.7 2.8 355.4 402.0 15.1 7.8 150.9 0.0 0.0 1.5 
136.56 41.62 2888.3 44.3 1.5 356.6 403.4 11.6 6.0 141.9 30.0 30.0 1.5 
137.06 41.78 3092.9 51.2 1.7 357.8 404.9 12.4 6.4 155.3 30.0 30.0 1.5 
137.55 41.92 3017.1 45.6 1.5 359.1 406.4 12.1 6.2 150.1 30.0 30.0 1.5 
138.04 42.08 2590.7 42.1 1.6 360.3 407.9 10.4 5.3 121.5 30.0 30.0 1.5 
138.53 42.22 3196.3 79.8 2.5 361.5 409.3 12.8 6.6 161.7 30.0 30.0 1.5 
139.02 42.38 3284.7 102.7 3.1 362.8 410.8 16.4 8.4 167.4 0.0 0.0 1.5 
139.52 42.53 3263.7 79.2 2.4 364.0 412.3 13.1 6.7 165.8 30.0 30.0 1.5 
140.01 42.67 3636.4 96.9 2.7 365.2 413.7 14.5 7.4 190.5 30.0 30.0 3.0 
140.50 42.83 4734.9 137.3 2.9 366.4 415.2 18.9 9.7 263.5 30.0 30.0 3.0 
140.99 42.97 5720.6 170.8 3.0 367.7 416.7 22.9 11.7 329.1 32.6 32.0 3.0 
141.48 43.12 5454.8 175.7 3.2 368.9 418.2 21.8 11 .1 311.2 31.2 32.0 3.0 
141. 98 43.28 5077.5 192.0 3.8 370.1 419.6 25.4 12.9 285.8 0.0 0.0 3.0 
142.47 43.42 5397.8 179.2 3.3 371.4 421.1 27.0 13.7 307.0 0.0 0.0 3.0 
142.96 43.58 6594.2 295.1 4.5 372.6 422.6 33.0 16.7 386.6 0.0 0.0 6.0 
143.45 43.72 7812.5 487.9 6.2 374.0 424.0 78.1 39.5 0.0 41.3 34.0 1.0 
143.95 43.88 4048.0 117.7 2.9 375.4 425.5 16.2 8.2 216.5 30.0 30.0 3.0 
144.44 44.03 3288.4 131.9 4.0 376.6 427.0 21.9 11.1 165.7 0.0 0.0 1.5 
144.93 44.17 2581. 5 40.4 1.6 377.9 428.5 10.3 5.2 118.3 30.0 30.0 1.5 
145.42 44.33 3787.5 75.9 2.0 379.1 429.9 15.1 7.6 198.6 30.0 30.0 3.0 
145.91 44.47 4268.7 103.5 2.4 380.3 431.4 17.1 8.6 230.5 30.0 30.0 3.0 
146.41 44.62 3625.8 107.9 3.0 381.6 432.9 18.1 9.1 187.4 0.0 0.0 1.5 
146.90 44.78 5627.6 232.1 4.1 382.8 434.3 28.1 14.1 320.7 0.0 0.0 3.0 
147.39 44.92 12722.7 382.2 3.0 384.0 435.8 50.9 25.4 793.5 54.9 36.0 6.0 
147.88 45.08 9203.1 280.1 3.0 385.2 437.3 36.8 18.4 558.7 45.6 34.0 6.0 
148.37 45.22 10335.4 192.4 1.9 386.5 438.8 34.5 17.2 0.0 48.8 34.0 1.0 
148.87 45.38 3926.3 156.9 4.0 387.8 440.2 19.6 9.8 206.6 0.0 0.0 3.0 

PLATE E-218 



ConeTec Inc. - CPT Interpretation Page: 6 
Run No: 00-0519-1709-1877 
CPT File: 300SC356.COR 

------ .. ------------------------------------------- .. --------_ ... -----------------------------------------------------
Depth Depth AvgQt AvgFs AvgRf E.Stress Hyd. Pro N60 (N1)60 Su Dr Phi OCR 
(ft) (m) (kPa) (kPa) (%) (kPa) (kPa) (bl ows/ft) (kPa) (%) (deg.) (ratio) 

- .. -------------- .. _- .. ------------ ... _------- .. ------------ ... --------------------------------------------- .. ---------------
149.36 45.53 13912.1 464.6 3.3 389.0 441.7 55.6 27.8 872.1 57.3 36.0 6.0 
149.85 45.67 8764.7 463.0 5.3 390.4 443.2 87.6 43.8 0.0 44.0 34.0 1.0 
150.34 45.83 4400.1 220.6 5.0 391.8 444.6 44.0 22.0 237.6 0.0 0.0 3.0 
150.83 45.97 3878.0 138.0 3.6 393.0 446.1 19.4 9.7 202.6 0.0 0.0 3.0 
151.33 46.12 4760.0 179.4 3.8 394.2 447.6 23.8 11.9 261.2 0.0 0.0 3.0 
151.82 46.28 5954.8 247.0 4.1 395.4 449.1 29.8 14.9 340.7 0.0 0.0 3.0 
152.31 46.42 6646.1 295.1 4.4 396.7 450.5 33.2 16.6 386.6 0.0 0.0 3.0 
152.80 46.58 5281.9 210.6 4.0 397.9 452.0 26.4 13.2 295.5 0.0 0.0 3.0 
153.30 46.72 5029.6 166.5 3.3 399.1 453.5 25.1 12.6 278.5 0.0 0.0 3.0 
153.79 46.88 8269.5 311.7 3.8 400.4 454.9 41.3 20.7 494.3 0.0 0.0 6.0 
154.28 47.03 7881.9 361.4 4.6 401.8 456.4 78.8 39.4 0.0 40.5 32.0 1.0 
154.77 47.17 7602.7 301.8 4.0 403.2 457.9 38.0 19.0 449.4 0.0 0.0 6.0 

PLATE E-219 
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Legacy Parkway SC-11-261 
Location:STRUCTURE 11 

,... 
1\'1 
C. 
.x 
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PORE PRESSURE DISSIPATION RECORD 
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o .6K- --------
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-----~----------------~----------------~----------------: 
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I I I , 

I I I I 

I I I I 

I I I • , , , , , , , , 
o . 4K- ---------------~---

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

, , , _________ • _____ ~ ________________ 4 ________________ ~ _______________ .. , 

o .2K-

iii i o.oK4-------~I----~I-------r-I----~1 

O.OK 2.0K 4.0K 6.0K 8.0K 

TIME <sec> 

Cone:20 TON A 092 
Date:01:31:00 07:47 

File: 300SC261.PPR 
Depth <M>: 26.25 

(f't>: 86.12 
Duration: 7200.0s 
U-Min: 289.40 7170.0s 
U-Max: 904.10 195.0s 
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Legacy Park-way SC-1.2-264 
Location:STRUCTURE 1.2 

QJ 
I... 
:J 
U'1 
U'1 
QJ 
I... 
a. 
QJ 
I... 
o 
a. 

PORE PRESSURE DISSIPATION RECORD 

600 .0- ----- --- -------- ------ -- ---- -- - -- -- -- --- -- -- ------- -- ---- ------

400 . 0- --------------- J _ _ _ _ _ - - - - - - - _ J - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - --· · · · · 
· · 

200.0- _______________ J --------------- ----------------~---------------

iii 
0.04-----~1------~1------~1~----~1 

O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone:20 TON A 058 
Date:01.:26:00 09:47 

File: 300SC264.PPR 
Depth (M): 1.3.25 

(f"t): 43.47 
Duration: 7200.05 
U-Min: 245.70 71.85.05 
U-Max: 590.80 95.05 



Legacy Parlc~vay SC-12-264 
Location:STRUCTURE 12 

PORE PRESSURE DISSIPATION RECORD 

800 .0- --------- -- ----- --- ------------- ----- ------- --- -----------------

600.0- ---- __________ J --------------- ----------------.---------------

111 

5 400 .0- --- ------ -- -- - J ---- ---- - ---- - - - -- -- - - - - - - - - - -- ---- - - -- - -- - - --

Ul 
Ul 
111 
I.­
a. 

111 
I.-o 200 .0- ----- ----------J -- - - - - - - - - - - - - - ,- - - -- -- - - - - - - - - -~- - -- - - - - - - - - - --

a. , , 
, , , 

, , , , 
, , 

0.0 I i i 
I I I 

i 
I 

O.OK 1.0K 2.0K 3.0K 4.0K 

TIME (sec) 

Cone:20 TON A 058 
Date:01:26:00 09:47 

File: 300SC264.PPR 
Depth (M): 21.85 

(ft): 71.69 
Duration: 4000.0s 
U-Min: 220.80 3860.0s 
U-Max: 767.40 120.0s 
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Legacy Parl<:way SC-13-305 
Location:STRUCTURE 13 

PORE PRESSURE DISSIPATION RECORD 

400 .0- ---- -- -------- ----------- ---- ----- ------ -- ------ - --- ---------- --

300 .0- ------- -------: ---- ---------- _J - -- --- - -- - - _____ L - - - - -- - - - --- - --

~ . 
ttl 
~ . 
.::.:: 
~ . 

· ~ . 
5 200 .0- --- -- --- --- ----J __ - - - - -- - - - - - - - - - - - - -- - - - - - - - L - - - - -- -- - - - - - --

1/1 
1/1 
~ 
~ 

~ 

~ 
~ o 100.0- ----------------: --------------- ~ ------- ----- ----~ -------- ---- ---· ~ · · · · · · · · · · · · · : · · 

0.0 i i i 
I I I 

I 
I 

O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone: 20 TON A 070 
Date:02:04:00 08:11 

File: 300SC305.PPR 
Depth (M): 11.75 

(f"t): 38.55 
Duration: 7200.05 
U-Min: 171.97 7175.05 
U-Max: 352.11 305.05 
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Legacy Parl<:l'vay SC-31-353 
Location:STRUCTURE 31 

PORE PRESSURE DISSIPATION RECORD 

400 .0- ------ --- ------- --- -- ---- ----- -- --- ------ ---- -- --------- ---- ----

300.0- - ____________ J --------------- ---------------- ---------------

QJ 

5 200.0- ----- ---------­
VI 
IJI 
QJ 
I.. 
Q. 

QJ 
I.. 
o 
Q. 

100 .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:05:03:00 08:09 

File: 300SC3S3.PPR 
Depth (M): 9.15 

(f"t): 30.02 
Duration: 7260.05 
U-Min: 133.36 7230.05 
U-Max: 359.82 40.05 
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Legacy Parl<:1vay SC-3.1-353 
Location:STRUCTURE 31 
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PORE PRESSURE DISSIPATION RECORD 
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· · · · · · · 600 .0- .. . ....... ~ ............ ~ ............. ~ ....................... . 
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· · · · · , , , , · 
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I I I I 

j 

I 
O.OK 1.0K 2.0K 3.0K 4.0K 5.0K 

TIME (sec) 

Cone: 20 TON A 070 
Date:OS:03:00 08:09 

File: 300SC353.PPR 
Depth (M): 22.70 

( f" t): 74. 48 
Duration : 4500.05 
U-Min: 258 . .10 4445.05 
U-Max: 641.30 130.05 
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Legacy Parl·c~vay SC-31-356 
Location:STRUCTURE 31 
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PORE PRESSURE DISSIPATION RECORD 

300 .0- .............................................................. . 

250.0- ........................................................... . 
· · · · · 

200.0- ............... J •••••••••••••• J ••••••••••••••••••••••••••••••• 
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· · · · · · · · · · 100.04-________ +-i ________ i~-------+i--------~1 
I I I I 

O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone: 20 TON A 070 
Date:05:02:00 08:54 

File: 300SC356.PPR 
Depth (M): 7.80 

(f"t): 25.59 
Duration: 7215.05 
U-Min: 129.68 0.05 
U-Max: 256.33 230.05 
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Legacy Parkway SC-31.-356 
Location:STRUCTURE 31. 

GI 
l.. 
:J 
U'I 
U'I 
QJ 
l.. 
Il. 

QJ 
l.. 
o 
Il. 

PORE PRESSURE DISSIPATION RECORD 

700 . 0- --------------- -0- ---------------; ----------------; ----------------0 
• • I I 
I I • I 

• 0 
o 0 
o 0 

o 0 

o • 
o 0 

o 0 

o 0 
o 0 

I • , • 

600 .0- - - - - - - - - - - - - - - ~- - ---- - - - - - - -- - - ~ - - -- -- - -- - - - - -- - ~ - - --- - - - - - - -----; 
I I • • 
I , • I 
I r I I 

• • I I 
I I • • 
, I • I 

• I • • 

• I • • 
• , I I 
I I • I 
I • • • 

500 .0- --- --... --.... ~ ....... --. --- ... ~- ... --.. ---..... ~.- -...... -..... -: 

400.0- --.---.- .... I • I I 

-~----------------1----------------r----------------, 
, I I I 

I I I I 
I • I I 

I I I I 
o 0 0 

o 0 • 
o 0 0 
o 0 0 
o 0 0 
o 0 0 

o 0 0 
o 0 0 

o 0 0 300 .0- .. ----... -.... -~ .. --.. - .............................................................................. .... 
o 0 0 · o 

o 
o 

o 

o 0 0 
o 0 

o 
o 
o 

o .-
o 0 

200.0~ ________ +i _________ ir-______ -+i ________ ~i 
I I I I 

O.OK 2.0K 4.0K 6.0K 8.0K 

TIME (sec) 

Cone: 20 TON A 070 
Date:05:02:00 08:54 

File: 300SC356.PPR 
Depth (M): 1.8.70 

(f"t): 61..35 
Duration: 7205.05 
U-Min: 230.53 71.95.05 
U-Max: 668.64 260.05 
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SUMMARY OF LABOt<ATORY TEST DATA 

DESCRIPTION t..A f{, ~ i£S i?; . 

BORING NO. SB-11-262 S81~-)/'3 ... 
SAMPLE DEPTH (m) 16.76 

'to '" r'f.<' '}'.I 10.7 ".~ li.a 
LINE CENTER ST 5i.A..') !wn\ 

,.", 

'" STATION 5+495.950 

OFFSET (RT or L 1) 0.22 LT 

ELEVATION (m) 1266.12 

SAMPLE TYPE SH 

DATE SAMPLED 1/26/2000 

SOIL CLASSIFICATION (USCS) CH t,\.. c\... ML $M e-l c:..L 
GROUP CLASSIFICATION (AASHTO) 

SIEVE ANALYSIS (percent passing) 

9.5mm SQUARE OPENING 

NO.4 (4760 microns) 100 \DO 100 I 'i) 0 joe Iou 
NO. 100 (147 microns) 

NO. 200 (74 microns) 99 f)'" 9\ ?3 18 97 81.. 
CLAY FRACTION (2 microns) 

MOISTURE CONTENT & UNIT WEIGHT 

MOISTURE CONTENT (%) 33 

WET UNIT WEIGHT (kN/mA3) 18.1 

DRY UNIT WEIGHT (kN/mA3) 13.6 

SPECIFIC GRAVITY 2.72 

A TTERBERG LIMITS 

LIQUID LIMIT, LL 61 11> ').'1 f'J~ '~5 '-1 0 

PLASTICITY INDEX, PI 35 1:2 q rvi • I'" 1.1 
SHEAR STRENGTH q, ),.P", 
U c, -'Id>. 123 

"'''~ .. '" , 
TORVANE (kPa) 67 

CORROSION 

pH 

RESISTIVITY (ohm-cm) 

~ 
WATER SOLUBLE SULFATE (ppm) 

c::i 
0: 

'" 
@ .. 
oJ, PLATE .., 
;;; 

RlKLEINFELDER >-
SUMMARY OF LABORATORY TEST DATA (J 

~ K-1110 ~ Legacy Parkway - Preferred Alternative 
~ 
~ 

Project No.: 35-8163-05 1-215 to 1-15/US 89 Interchange 0 g 
Copynghl Kleinfelder, Inc. 2000 
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SUMMARY OF LABORATORY TEST DATA 

DESCRIPTION 
-

llOHII,(; NO S8 12-253 S8-12-253 S8-12-253 S8 12-263 S8-12-263 S8-12-263 S8-12-263 S8 12-265 S8 12265 SB 12-265 - -
SAM!'I E DEl'I II (Ill) 152 5 18 7.62 1829 24.38 3505 41.15 1 52 4 57 1372 - - -lINE 

500 SOUTH 500 SOUTH 500 SOUTII 500 SOUTH 500 SOUTH 500 SOUIH 500 SOUTH 500 SOUll1 500 SOU III 500 SOU I II SIAIION 
70.189825 70* \89 825 70>189825 70'189825 70* \89825 70<189.B25 70'189625 70*260053 /0. 260053 Ill. 260053 orr SE I (H I Of LI) 465 LT 465 LT 465 LT 465 LT 465 LT 4.65 U 465 LT 346 LT 346 I r 3 4fi LI 

ELEVAIION (Ill) 1286 52 128652 128652 1286.52 128652 128652 128652 128664 128664 128664 
SAM!'I E IYPE SII 511 511 SII SII SII SII SII 511 SH LJA I E SAM!'I [cl) 1/3112000 1/31/2000 1131/2000 1/31/2000 1/31/2000 1/31/2000 1/3112000 1/22/2000 1122/2000 1/2212000 
SOIL CI ASSIlICA I ION (USCS) CL CL ML CL ML ML CI CI 
GHOUP Cl A5SIFICA I ION (MSII 10) A4 A4 

SIEVE ANAL YSIS (percent passing) 

9 5111111 50lJAHE OPENING 

NO 4 (4160 1l1lCfOIlS) 

NO 100 (141 microfls) 

NO 200 (/4 fflfCrof\S) 
94 99 97 

CLA Y HIACllON (2 "lICIOIlS) 

MOISTURE CONTENT & UNIT WEIGliT 

MOIS IIJnE CONTENT ("!o) 38 22 26 27 
-WET UNll WEIGIIl (kNIIl\'3) 181 201 198 \9.9 

nRY UNll WEIGItT (kNIIll' 3) 131 165 157 157 
SPECifiC GHAVllY 275 270 211 
A TTERBERG LIMITS 

LIQUID LIMit, I L 

f I 
41 

I I 
42 

I I I I I 
39 

I PLASllCllY INDEX, PI 22 23 17 --

SIIEAR STRENGTII J 
(.., 

j 
--

I j I I I J I I I 
HNBRAINffi SHEfI~ ~TfU'I'lGT ,StJ; (kPa) 74 103 262 167 
1 OHVANE (kPa) 62 48 48 57 38 57 67 67 4 62 -- -CORROSION 

pll 85 90 
HI' SIS IIVII Y (011111 UII) 4900 2600 

~ 
WI\ 1 r Il SOUlAll SUI r AlE (ppm) B 25 

() 
Q 

~ 
~ 

PLAIE ~ HI > K LEI NFELDER SUMMARY OF LABORATORY TEST DATA " " '" 
K-1111 

OJ 

Legacy Parkway - Preferred Alternative 2 
:., 
OJ 

'" 1-215 to 1-15/US 89 Interchange ,-
PlOjecl No 35-8163-05 lJ 

() 
OJ 
---~----~-----------,-



- -
SUMMARY OF LABOkATORY TEST DATA 

DESCRIPTION \...f\TU- 1""E"~ TS ... 
BORING NO. SB-12-265 SB-12-265 SB-12-265 SB-12-265 

10.'1 "-SAMPLE DEPTH (m) 24.38 30.48 48.77 73.15 c,. I 'l~ t} . I IJ.';) 11.7 I S. a. 
LINE 500 SOUTH 500 SOUTH 500 SOUTH 500 SOUTH ~ 
STATION 70+260.053 70+260.053 70+260.053 70+260.053 

OFFSET (RT or L n 3A6L T 3A6LT 3.46LT 3.46LT 

ELEVATION (m) 1286.64 1286.64 1286.64 1286.64 

SAMPLE TYPE SH SH SH SH 

DATE SAMPLED 112212000 112212000 112212000 112212000 

SOIL CLASSIFICATION (USCS) CL ML CL c.\..- ('\. Co\. c.\...... LL.- c.....\.... CL.. 
GROUP CLASSIFICATION (AASHTO) A·7-6 

SIEVE ANALYSIS (percent passing) 

9.5mm SQUARE OPENING 

NO.4 (4760 microns) 100 100 too ,00 10 0 100 100 

NO. 100 (147 microns) 

NO. 200 (74 microns) 99 100 96 81, '1?- S'O 15" B,) '13 70 
CLAY FRACTION (2 microns) 

MOISTURE CONTENT & UNIT WEIGHT 

MOISTURE CONTENT (%) 26 27 26 

WET UNIT WEIGHT (kNlmA 3) 20.3 19.1 20.6 

DRY UNIT WEIGHT (kN/mA 3) 16.1 15.1 16.4 

SPECIFIC GRAVITY 2.60 2.77 2.84 

A TTERBERG LIMITS 

LIQUID LIMIT. LL 43 44 39 ,'1 ?,b 3'") 1b 3'\ 30 ?V 
PLASTICITY INDEX, PI 17 17 16 \S" I'D \'") IS- 6 I~ to 
SHEAR STRENGTH 1 ... k.P~ 
UNB,,,,tdmiS StlE:'R B'fl\ENG I A. su, (kPar 272 220 197 

TORVANE (kPa) 57 43 62 120 

CORROSION 

pH 

RESISTIVITY (ohm-em) 

~ 
WATER SOLUBLE SULFATE (ppm) 

Q 
0.: 

~ 
~ PLATE ... 
'" IfIKLEINFELDER >- SUMMARY OF LABORATORY TEST DATA u 
q 

K-1112 ~ Legacy Parkway - Preferred Alternative 
~ 
I:'! Project No.: 35-8163-05 1-215 to 1-15/US 89 Interchange 0 

9 
Copynght Klemfelder, Inc. 2000 



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

SUMMARY OF LABOnATORY TEST DATA 

OESCRIPTION 

~;t\MI'II- Ilbl' III (III) 

IIIJI-

SB 3\-353 

1 22 

SB-31-353 

732 

5B-31353 

11 89 

5B31-353 

1341 

5B-31353 513-31-353 5B31-353 

2436 27 43 30.46 

~; III IIOf 1 
PED BRIDQEO PfOt) BRIQGE pfO[) ~RI[)gE: I'EO (3RIDGE PEO BRIDGE: PEO!) BRIQGE PEO BRIDGE 

III I ::'Ie I IH I 01 I I) 

EI f VIIII()N (III) 

SIIMI'I/ I YI'I, 

IJAIl: ~;AMI'IIIJ 

SOli U ASSIIICA liON (USeS) 

(;[<0111' CI ASSIIICA liON (AASIII 0) 

Slf:VE ANALYSIS (percent passing) 

~ ~nllll SOIIIlHF (Wl"tml(; 

NO 4 (~15ll (II"-Cun,) 

IJO lOll (1411111<Illl15) 

NO LOO (1-IIIIIU()ns) 

(;1 1\'( f HAC liON (2 IIlIclons) 

MOISTURE CON rENT 8. UNIT WEIGHT 

M(W" III<! CUN I un (,y,) 

Wl I IINII WI-I(;1I1 ('N/IIl'3) 

I lW( IHJII WI.ICIII (hWIII')) 

:;1'1.< :11 Ie (;I{AVII Y 

A TTERBERG LIMITS 

IIUIlIllIIMl1 II 

1'1 AS IICIIY INll/X.I'1 

SIIEAR STRENGTII 'J 
lJNUHAINtB SIH-AH S III I:: N8 fH,-Bu, (kPa) I 
rOHVMJE (H'd) 

CORROSION 

I'll 

IH'SIS I IVI I Y (Ullill "") 

WlllLilSOllllll1 ~,IIIII\II (1'1'111) 

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

<. 
> 
l) 
<t 

" ~~ 
Rll<LEINFELDER 

99ttJ:J5 U13 99i1j]~ tl13 9916;]5 07:1 89IU3~) 813 991035t113 89 I tl3~ 813 

1425 HT 1426 R r 14 ~6 ~T 14 26 RT 14 2§ j{T 14?§i'{I 
126456 1264 56 1284 56 1264 56 126456 126456 

5PT 511 511 5PT 511 5PT 
4/312000 4/3/2000 4/3/2000 413/2000 4/3/2000 4/3/2000 

CL SM SM Sf> Ml 

A-4 

100 100 

100 99 

29 9 

17 62 5 53 

21 

209 

172 

273 

I I 
89 J I~ 14 72 21 

---

94 

1400 

..;250 

'" -----------------------1 

SUMMARY OF LABORATORY TEST DATA 
Legacy Parkway - Preferred Alternative 

PrOject No 3581b305 1-215 to 1-15/US 89 Interchange 

9(11 635 ~13 

1426 RT - -_ .. __ ._- ---

126456 

SH 

4/3/2000 

Cl 

38 

17.7 

126 

269 

I 
1 

206 

67 

5B-31-354 5B-31354 5B 31-354 

000 152 4 57 

PED BRIDGE pro BRIDGE PEf) BRIDGE 

100
'
(j33 061 10010]3961 10111 OJ3 961 

0001.1 000 L T 000 Ll 

126441 126441 126441 

SPT P P 
4/2112000 4/2112000 41211200D 

CL CL 
A-6 

35 

190 

140 

273 

I 
47 

26 

j -
106 

19 77 

87 

260 

320 

PLATE 

K-1138 

------------~ --------- - -~ - -- .. ------------______ l _________________________________ -----'----___ -J 
I. OJ!) Illlhl kJt:l!lfcl,iel JIl, :lOl),) 



DESCRIPTION 

BORING NO 

SAMPLE DfY11I (In) 

SUMMARY 

-

5B-31-354 5B-31-354 

732 1036 

OF LABORATORY TEST DATA 

- -

5B-31-354 5B-31-354 5B-31-354 5B·31-354 5B31-354 

1341 17.98 2103 24 DB 3048 
-- - -liNE 

PED (jRIDGE P~D BRIDGE PED BRIDGE PED BRIDGE PED BRIDGE PED BRIDGE PED BRIDGE 
STA liON 

OffSET (R r 01 I I) 

ELEVAtiON (m) 

SAMf'1 E IYI'E 

[)A IE SAM!'I!el1 

(IJ5CS) 5011 CLAS51l leA liON 

GROliP CIASSlrlCAllO 

SIEVE ANALYSIS (p 

N (AASIHO) 

ercent passing) 
9 51T1rll SQUAHE OPEN 

NO 4 (4/60 Illicrons) 

ING 

;rOlls) 

NO lOll (147 If1lCfOIIS) 

NO 700 (14 IIlwrons) 

ClA Y FHAC liON (2 rnl( 

MOISTURE CONTEN 

MOIS IUHF CON lEN r 

WFT lIN11 WEIGIII (kN 

IJRY UNII WLlGIII (kN 

SPECifiC GHAVI1Y 

T & UNIT WEIGHT 

t) 
Q 

"' " ,., 
~ 

~~~~-

("!o) 

Im'3) 

1111' 3) 

A TTERBERG LIMIT 

II(JlJlllIIMI r, II 
S 

['LAS rrell Y INDEX, 1'1 

SHEAR STRENGTH 

UNBRMNE9 hll~AR-~ 

1 ClHVANE (kl'a) 

CORROSION 

pl\ 

) HICSIS r IVII Y «(Jlllll em 

WA If n SOIlJll1 F. SUI 

i,,· 
11<ENGTlIc 6u, (kPa) 

fAIL (ppln) 

I 

I 

~ Ifl KLE IN FELDER 
'" '" ~t-------------------r 
); Project No 35-8163 () 
::0 

5 

----- -- ---

100'033967 100+033.967 100. 033967 100+ 033. 961 100 '033 967 100.033967 100+033967 
Don l r noD LT 0.00 l T 0.00 L T 0.00 L T 0.00 1 T 000 LT - - ---
128441 128441 128441 126441 1264.41 126441 1264.41 ---, -

p P P P SPf P P 
4/21/2000 4/21/2000 4/21/2000 4/21/2000 4/21/2000 4/21/2000 4/2112000 

CL CIML SP SM ML Cl 
A6 A-2-S A-4 A-6 

--
-

100 

99 

10 

79 5 
-

22 

209 

17 1 
-

2.70 

I I 
31 

I I I I 13 

I I 1 I- I I 
103 

62 57 38 86 134 134 

SUMMARY OF LABORATORY TEST DATA 
Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

-------

SB31354 5831304 SB31 354 

3658 4261 4877 

PED BRIDGE PED URIIIGF, P~_1l BRIDGE 

100 '033961 100'033951 100'033951 

000 L 1 000 L I 000 L I 

126441 128441 128441 

I' f' l' 

412112000 412112000 412117000 

I I I 

I 153 I 144 I 144 

I'L/\ Ie 

K-1139 



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

SUMMARY OF LABORATORY TEST DATA 

DESCRIPTION 

BOHIN(; NO 5831·354 5B31355 5B·31355 5831-355 5B31·355 5B31·355 5B·31-355 5B31355 5B·31355 50·31-355 
SAMI'I f 1111'111 (Ill) 5486 1 37 442 747 1052 1204 1356 1814 2423 30.33 
litH· 

I'EOBRIDGE PEeD [3RIOGE PEeP [3RII?GE: PED BRIDGE PE:[) 13~IQGE PED BRIDGE PE[) [3~IQQE: PE:[~ 13~I[)QE, PED BRIDGE PED BRIDGE - - -- ---. -.- --- -- .. ---~ . - -- - -- - - - -, -. -~;IAII()tJ 
100 - 033961 100-075961 100.075967 lOll> 0/5961 100-075961 100'0/5967 100-(j7~ !It;J 100<(jlb 961 100'0/5961 100 -075967 - --- . - - - - -

01 I ~;L1 (H I ur I I) 000 1 r ODD LT 000 IT 000 IT 000 LT 000 LT 000 LT OoOLT 000 L T 000 I T 
II LVAIION (fI') 125441 128433 1284 33 1284 33 1284.33 128433 1284.33 126433 128433 128433 . -

- --------- -SAMI'I L I YI'I, P P P P P 5PT P P P P 
[)A II: ~;AMPI U) 4121120(JU 411712000 411712000 4117/2000 4/17/2000 4/1712000 4/17/2000 4/17/2000 4/1712000 4/1712000 

- -- - --_. --- -
SOli CI A~;SIl ILA III IN (IJSCS) CI ML CII CL CL CI CI 
I ,IWIII' LI ASSII le/\ liON (AASII r 0) A6 A-76 A6 A6 
SIEVE ANAl YSIS (percellt passing) 

"C,I1i11l SOIJAi(l' (lI'LNIN(; 

tHJ 4 (411ill IIIIUUIIS) 

tH) I O() ( 141 "'"' ""5) 

tiD 2110 (/" IIlII:(("") 
59 94 

U /\ Y I HAC liON (2 "lICIO"S) 

MOISTURE CONTENT & UNIT WEIGHT 

MOISIIIHL COtJllNT (%) 
31 26 

WLI \lNII Wllblll ("NiIl!':I) 193 199 
III<Y IINII WI I(ilil ("Nhll':l) 

147 156 
Sl'lCIl Ie (;HAVII Y 

273 
A HERBERG LIMITS 

IIOlllIJllMll,l1 
32 I 30 

)'I/\SIICIIY ItJl1lX,I'I 
16 10 .-

SHEAR SI RENGTH .~ 
~. 

I 
UIHJkAI~I~ll bHI,AI.I. S Ilt~W" t+. 6tr, ("Pa) 176 
1 llHVANL (H'il) 21 37 36 31 62 46 12 56 38 
CORROSION 

I'll 

IH :>1:; IIVII ( (u"", (II') 

WAIER SlllIJlJll: ~;IJlIAIi- (ppllI) 

-~-~---- .. -.----~------~-~------.-----------.-----------------------------r-------j 

~ RI~<LEINFELDER 

Project ~~() 3~)81GJ U5 

SUMMARY OF LABORATORY TEST DATA 
Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

PLATE 

K-1140 

-- .. _.- '-- ______ --1 _____________________________________ ---''--____ ---' 



SUMMARY OF LABORATORY TEST DATA 
- - -- ---- - - -- ---~--DESCRIPTION 

HORIt,(; tm SB31-355 SB-31-355 SB-31-355 SB-31-355 SB-31-355 SB-31-356 SB-31-356 SB31-356 SB-31 356 SU 31 356 
SAM!'I I:: IJEP III (Ill) 3642 3947 4252 4862 6096 305 6 10 9 I~ 1219 1524 
LINE 

PED BRIDGE PED BRIDGE PED BRIDGE PED BRIDGE PED BRIDGE PEDBRIDGE PED BRIDGE PED BRIDGE PED BHI[)GE PED ImlllGE SlAllON 
100'075967 100'015.967 100'075967 100'075967 100'015987 100'118329 100+118329 100'118329 100' 118 329 lOll' 118329 LJI r SE T (Il I or L 1 ) 

000 LT 000 L T 000 LT 000 LT 000 LT 880 RT 880 RT 660 RT 680 R I 880 R r --
ELEVA liON (Ill) 128433 1284 33 1284.33 126433 1264.33 126499 1284.99 128499 128499 128499 
SAM!'I [' 1 YI'E P SPl P P SPT SH Sit Sit 511 Sit -OA I r SAMPll-1) 411712000 411712000 411712000 411712000 411112000 313012000 313012000 313012000 313012000 3130120DO 
SOli CI ASSIIICA IlotJ (USCS) CL CL CL CL 
GRUUP CI ASSITICA nON (MSI n 0) A-7-6 -

SIEVE ANALYSIS (percent passing) 
- --

9 5'1111l SOlJAHE OP(=NING -

NO 4 (4760 rrllClolls) 

t~O 100 (147 ""ClOIlS) 

NO 200 (74 IIlICIOIlS) 81 30 69 
CLAY FRAC liON (2 InICIOIlS) 

- -
MOISTURE CONTENT & UNIT WEIGHT 

--

, 
MOISIIJHE CON1ENI (%) 26 37 
WI::c I UNII Wl::cJ<;1I1 (kNlrn'3) 201 16 7 
\lilY lINIl WFlGJlI (kNIIll'3) 159 137 
SPECIfiC GIlAVI IY 2.77 273 
A HERBERG LIMITS 

IIOUlIlllMll,lt 

I I 
45 

I 
47 

I I I I 
38 

I I I PI AS IICII Y INDEX, PI 
23 27 16 

SHEAR STRENGTH ( 1"'-
llNDAAIWHO} SHIOAl'i &, AEN&fH~Su, (kPa) 

I I I 
110 

I I I I 
73 

I I I I ORVANE (kPa) 57 38 40 120 46 43 53 53 
CORROSION 

pJl 
90 -

HESIS1IVIIY (Olllll CIII) 
810 

~ 
WA I EH SOIUUI E SIJI fAI E (ppm) 

90 

(, 
Q 

~ 
;;; 
:4 

PI_ArE " IfI KLEINFELDER SUMMARY OF LABORATORY TEST DATA 
Legacy Parkway - Preferred Alternative K-1141 

Project No 35816305 1-215 to 1-15/US 89 Interchange 
--~------------~ --



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

DESCRIPTION 
HOI{IN(; tm 
~AMI'I L illY I II (Iii) 

IINI: 

SlAIH')N 

01 I Sf:) (HI (ll I I) 

Lli VA liON (III) 

SAM!'I II YI>I 

IJAII: SAMI'IIIl 

(;!H)IJf' CI ASSI! ICA liON (AASIITO) 

SIEVE ANALYSIS (perc!!llt passing) 

" ~II'''' SOIJAHI (JI'I ~mJ(; 

N() 4 (oJ/ue) IIHUOIIS) 

Illl lOll (I-II II HUliI\S) 

NO LOO (I,lI1HClUI\S) 

Ll A Y I I{A(; 11()ll (2 IIHUons) 

MOISTURE CONTENT & UNIT WEIGHT 

M()IO; I UHf t:(ltlll N [ ("/0) 

WI I IINII WU(;II I (,N/IJI'J) 

IlHY litH I WLICIII (,N/IJI'J) 

Sf'l 1:11 Ie (iHAVII Y 

A TTERBERG liMITS 

IIOUII) 111'.111 II 

l'IASIIClIY INIJlX, 1'1 

SHEAR STRENGTII 'ie<-
IJlJllueJULU :';1-lUlH ~!nt.l::H..IHLSu, (,Pd) I 
IOf{VAtJl (hI 'J) 

CORROSION 

I'll 

I{L ~;I~J IIVII '( (Ullill ( 1/1) 

Willlf{Sellllllll ~)IIII/~II (ppm) 

SUMMARY OF LABORATORY TEST DATA 

SB 31355 SB31355 

1829 2743 

PED BRIDGE PED I3RIDGE 

IOU 111 B 329 100.118329 

660 RT B 80 Rf 

1 LB4 99 128499 

SII SII 

3IJO/2000 313012000 

LII 

A76 

97 

30 

189 

1411 

274 

66 

I 31 

64 

I 43 67 

----------- -------------------,-----------------------------------,-----j 

II~IKLEINFELDER 
---- ---------------

l'IUlect Nu 35 B Hi] ()~i 

SUMMARY OF LABORATORY TEST DATA 
Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

PLATE 

K-1142 

--------- - --- ------------ ------ - ---------------1--------------________________________ --1 _____ -----' 
(.'l.'I" 11'.1/1/ J-\iL'lllft.'I,/C'/ 1:1.: :l[jU(l 



----

SUMMARY OF LABO TORY TEST DATA 

DESCRIPTION 
- -- ------ - -- - --- - - --- -""--BOiliNG NO RB-371 RB-371 RB-371 RB-371 RB-371 RB-371 RB-371 I<B-371 1,0 37 I RO 371 

- -
SAM"l F [)[ I' I II (In) 061 305 610 914 12.19 1524 1676 11 37 1981 2:> 91 
I I~JE 

500 Soulll 500 Soulll 500 Sou III 500 Soulll 500 South 500 South 500 South 500 Soulll 500 Soull> 500 SOlllll 
S IA I ION 701338.171 701338 171 70 1338171 70<338171 70 '338 171 701338171 70.338 171 701338171 70+3381/1 701338111 
() I I ~;r. I (I ~ I 01 I I) 

029 In 029 HT 029 H r 029 HI 029 H T 029 HT 029 R T 029 HI o 2~1 HI II;>D HI 
EI EVA I 101< (Ill) 1286 83 128683 128683 128683 1286.83 128683 128683 128683 1286 03 128683 
SAMPt E IYPE SPT P P P P P P P P P 
IlAII'SAMPLEU 212812000 2128/2000 2/2812000 2/28/2000 2128/2000 2/2812000 2/2812000 2/28/2000 2/2812000 2/28/2000 
SOli 1:1 AS~;lr ICA I ION (USCS) CL CI 
GHOUl' CI ASSII ICA liON (AASII I 0) 

SIEVE ANALYSIS (percent passing) 

9 51nlll SOlJAHE OPENING 

~JO 4 (47fiO IlliCIOIIS) 

NO 100 (14 7 IIl1erolls) 

NO 2IJO (74 lIliUOIIS) 97 86 
CLAY I nAC liON (2 Irllcrons) 

MOISTURE CONl ENT & UNIT WEIGHT 

MOIS limE CON I leN I (%) 34 II 

WI'I lINI r WlIGll1 (kl'J/IIl'3j 192 21 7 
[mY tltJll WI:IGII I (kN/rn'3) 143 1!l5 
SPECII Ie GllAVIl Y 268 281 
ATTERBERG LIMITS 

IIULJI[)IIMI1, II 

I I 
42 

I I I I I I I 
29 

I PI AS IIClI Y INDEX, l'1 22 13 
SHEAR STRENGTH (L~ 

\ 1 

-

\ \ \ \ 
[ 

\ \ \ 

11I1t)MIME!t"-SHF~G.U!..sur (kPa) 43 63 
I OHVANE (kl'a) 29 38 62 86 38 48 96 96 86 86 
CORROSION 

-

pll 

nLSISllVllY «(JIlIll elll) 

§ 
WA ITH S()11Hlt E SIH rA 1 E (flflrn) 

C) 

Q 

~ 
a 
~ 

'" 
~ 

~ 

PlATE 
c, 
-. 11:1 KLEINFELDER SUMMARY OF LABORATORY TEST DATA 

Legacy Parkway - Preferred Alternative 1<- 1189 
Project No 35816305 1-215 to 1-15/US 89 Interchange 

._-



" " '" 
" 
" 

<-, 

SUM MAR Y 0 F LAB ~ .{ A TOR Y T EST D A T A 

DESCRIPTION 

I!()I<IIIC~ tJ() 

SIIMI'II 1111'11\ (III) 

Iltli 

RB395 

I ~2 

[) Mdllilme 

RB395 

:I 1313 

D Mainline 

RB395 

457 

RB~395 

7132 

D Mainline 
"IAIICltl 

b0031950 000 b003'9S0 000 6003'850 000 6003-950 000 
(lil :,L I (I{ I ur I I) 

LI [VAlllItl (III) 

sr'MI'11 I YI'f: 

IJAII: SAMI'III) 

,;011 CI ASSIIIU\ 11011 (IISCS) 

(;IWIJI' LIASSIIILA 1 IntI (AASIITO) 

SIEVE ANALYSIS (percent passin[J) 

8 ""11" SOIJAHI~ (lI'UIltJ(, 

fJlJ ·1 (.1/(j1J IIlIU()jI~) 

WI 11111 (1,11 IIIIU,lIIS) 

NI) .'()I) (14 IInulIlls) 

t:I AY I HAt:TICHI (2 1J1ICllIns) 

MOISlllRE CONTENT & UNIT WEIGHT 

M()ISIIJHI~ UJNrUl1 (',;,) 

Wli IItlil WI 11,111 (hll/III':I) 

IlI{Y Iltlll WIIC;II\ \UIIII1\\\ 

"I 'f CII IC (,({AV" Y 

ATTERBERG LIMITS 

11l)IJlI11IMII, II 

1'1 AS'IICII Y IIIIlI:X, 1'1 

SHEAR STREt1GTII , J 

000 rn 

128626 

Sil 

5/10/2000 

Cl 

41 

181 

12 !l 

2 75 

,10 

19 

UNtJHAI/H .. U ,sIJlAf..( l> I HUJG~H, bu, (hPeI\ I 
I Of{VANl ("',J) 34 

CORROSION 

I'll 

I 

I 

OOOIH a 00 In U 00 RT 

1286.26 128626 128626 

SPT Sil SH 
5/10/2000 5/10/2000 5/10/2000 

CL 

55 

22 

203 

\131 

271 

I I 
40 

17 

j I 
33 

24 48 

~ - I 

- -- ~ ~ 

----- -

.-

- -

-

- -

-- --

~ - -

-- -- - ------

I I I 
~ -

I 

I I l - ~-- - - -, 
---- -. --

-~ 

- -

I I 
'-

I I 

~ --------.------------,------------------------------------,-P--L-A:-::T--E------t 
" HI KLEINFELDER 
> 

" ~ I', 

;~I--------------------------i 

:: PrOject No 3~) 8W3-lb 

SUMMARY OF LABORATORY TEST DATA 

K-1212 
1-215 to 1-15/US 89 Interchange 

~-~.-------------.~---------___ _L_ _______________________________ "'-___ _ 
( ,1/1\ fI<jlll Vh·I/J!(,I.!('( III. :(JllI1 



> 

" "' " ~IJ 

DESCRIPTION 

flOHINC NO 

SAMPI E DEf' III (m) 

liNE 

SUMMARY OF LABORATORY TEST DATA 

[(B-396 

;) 05 

[) Mainline 

RB396 

510 

o Mainline 
SIAIION 

6004'534.8156004'534815 
()f rSEI (HI or 11) 

UEVArION (/Il) 

SAMI)I E liPE 

OAI E SAM"I ED 

SOli ClASSirlCAI10N (IJSCS) 

GROUP CII\SSIrICA I ION (!\ASH 10) 

SIEVE ANALYSIS (percent passing) 

9 5mrn SUlJl\Hc O!'UilNG 

1-10 4 (4160 miCrOnS) 

tH) 100 (147 microns) 

NO 200 (/4 mrrrons) 

CII\Y fllAC I lOti (2 microns) 

MOISTURE CONTENT & UNIT WEIGHT 

MOISllJHE CONTI'NI (%) 

WE I lINI I WEICH I (kN/rn'3) 

IliW Utlil WE:I<;I\I (~Nlnl'3) 

SPECII Ie GI,AVII Y 

ATTERBERG LIMITS 

LlQtJlD L1MI T, II 

PII\S IICfTY INDEX, 1'1 

SHEAR STRENGTII cl k 

IIHBRI\1I'lrrrsn1"1ltt~fflffi&H"I,-SH, (kPa) 

I OHVI\NE (kI'Cl) 

CORROSION 

pH 

[([SIS IIVI' Y (olim ClII) 

WA I En SOl iJlll E Slil fA' E (r[1ln) 

II~I KLEINFELDER 

-- - - -

9386 RT 

128699 

Sli 

5/11/2000 

CL 

92 

42 

197 

139 

274 

39 

19 

38 

I 

\ 

93 86 R r 
128699 

Sli 

5/1112000 

ML 

50 

29 

I 

1 

SUMMARY OF LABORATORY TEST DATA 

~~----------------------------------------~ 
~' 
" " 

1-215 to 1-1S/US 89 Intercilange 
~L-________________________________________ ~ ____________________________ , ___________ _ 

I­

I 

PLA1E 

K-1213 



DESCRIPTION 

[\()I(lt H; II( I 

~;'\MI'II' III 1'111 (III) 

Iltll 

SUMMARY OF LABORATORY TEST DATA 

RB 397 RB 397 RB-397 

1 52 4 57 7.62 

D Mainline D Mainline lJ Mainline 
,; I!\ IIOJ I (j[J051180 (JOO 60051 180 000 60051180 000 

" l. 

'" 

Co 
q 

" II ~ 

()1i~;L1 (Il I ('I I fl 

I [lVA lllHi (Ill) 

SIIMI'Il: IYI'I, 

IIA 11- ~;1\I,1I'1 [ LJ 

SOli CIIISSIl ICII liON (IISCS) 

U({)lll' c\IISSlfICA IIOfI (AASHI 0) 

SIEVE ANALYSIS (percent passing) 

I J() -1 (-1 (oU IIlItrullS) 

Illl lOU (141 IIlIere,II') 

IICl 200 (1·1 1111(10115) 

CI ! .. y II(N; flOti (L IIIIC""IS) 

MOISTlIHE CONTENT & UNIT WEIGHT 

MI)I~;IIJHl C()llIfelll ('::,) 

WI I IHIII WL!(illl (Hi/Ill'J) 

III(Y lml I WI 1(" I r (,~JlII)'J) 

SI't ClIIl: (;f{,WII Y 

ATTERBERG LIMITS 

I Illlllli 111.111 " 

1'1 A~;IIt:lIY 111111 X. PI 

SHEAR S II~ENGTH 12 .• 
lJUUlffiltJlLJ ::;Hf=AH bll<"-WG'I+t,-l>u, (U'a) 

1l)f(VNH. (U',I) 

CORROSION 

fill 

HISIS IIVII Y (,11111 UII) 

W)\ I Lit SI >l111l11: Sill I A I F (pPlll) 

III K L E \ N F E L 0 E R 

p~-------------------­
PfOject No :i~) 81 (i:i ()~) 

000 RT 000 HT 000 HT 

128690 128690 128690 

Sli SII SH 

511712000 511712000 511712000 

ML 

60 

23 

206 

167 

269 

I 
NP 

NP 

I 
24 

43 53 -
53 

SUMMARY OF LABORATORY TEST DATA 

1-215 to 1-15/US 89 Interchange 

I 

1-

I 

I 
I 
J 

PLATE 

K-1214 

-----------------~~.----~----------------------------''------' I 'I '/I ~ lif)! '/ "/1 '1I1'j'l, /1 '! In. ,'( 1()I) 



-

SUMMARY OF LABORATORY TEST DATA 

DESCRIPTION 
- '-

BOmN(; NU RB 39B RR 398 
-

RB398 RB398 

SAM!'lf, !lEI'III (III) '02 4 51 671 823 
liNE 

D Mainline Il Mainline o Mainline o Mainline "_.- - -

SIATlmJ 6005165000 o 6005+650000 6005; 650 000 60051650000 --- - - - --- - ._-Of rSEI (l1r or II) 000 RT 0.00 In a 00 RT a 00 RT 
-ELl::VAIION (Ill) 128653 1286.53 128653 128653 

- ---

SAM!'I E TYPE SII SII SPT Me 
IJI\ IE SAM!'1 I'll 5/10/2000 511 0/2000 5/10/2000 5/10/20DO 
SOIL CIASSIFICAIION (uses) CL CL SM 
GROUP CI ASSIrICA liON (MSII TO) 

-
SIEVE ANALYSIS (percent passing) 

9 5mrn SOlJAHE OPfNING 100 

NO 4 (4160 microns) 100 
-

NO 100 (147 microns) 43 
NO 200 (74 mluDns) 99 13 
CI AY r I~AC liON (2 microns) 

MOISTURE CONTENT & UNIT WEIGHT 

MOISIUHF CONfENT (%) 35 28 
-

W[] UNIT WEIGII f (kN/rn'3) 18 a 189 

URY UNII WEIGIl r (kWm'3) 134 148 

SPECIrIC GRAVil Y 2.78 

ATTERBERG LIMITS 

UOIJID llMI T, \I 

I I 
44 

I I I I I I I \ 

('lAS IICII Y INDEX, PI 26 
SHEAR STRENGTIt <{c-
UNblr~INE9-S14EARSj RHtHlHc&tt; (kPa) 

! ( 
47 

( ! I ! ! ! ! I 1 OHVANf (kPa) 38 48 
CORROSION 

pll 

RF SIS "VII Y (OIHIl r;rll) 

~ 
WATEI< SOl.um E SUI r A IE (ppm) 

Itl KLEINFELDER SUMMARY OF LABORATORY TEST DATA 

PtArE 

K-1215 
PloJect No 3~) 81 G] OS 1-215 to 1-15/US 89 Interchange 



" n 

DESCRIPTION 

IHlilINI; NO 

~;N,\I'II 1)11'111 (III) 

I I~J[ 

:; I Iii Ii HI 

l)r~1 ~;L I (Ill ", I I) 

1'1 f'VAI Icm (III) 

SIiMI'1 L 1,(I'L 

11/\11" SAMI'IIII 

~;iJll LI N;C;IIICIi II(JtJ IIISCS) 

(;!{Olll' CI ASS" leA liON (MS111 0) 

SIEVE ANALYSIS (percellt passing) 

\) ~1I\ln SUUfIIH: ()I'I~ fHtH; 

rJ() 4 (-l/t)() IIli, '()rl~) 

r J( I 100 ( 1·1/ 1I11C1 "',,) 

tJO 201l1l·1 rIIlLrull~) 

CI f, Y I HIiL III ltJ (2 IIl1Lt""';) 

MOISTURE CONTHH & UNIT WEIGHT 

tAlllS IIIIU, (;( 11 J II til (':\.) 

WI r IIiJI J WI 1(;111 IkNIIll'3) 

Df{'( UNII WLIi;111 II,NiIIl'3) 

SI'LCII II: I ;llAVIl Y 

ATTERBERG LIMITS 

111l1I1I) IIMII II 

l'IASIICIlY ItJIIEX.I'1 

SHEAH STRENGTH 'I,· 
I 

UWlJl1AINHl ~HI'f\~ ~T~I'Nr;,.t+;-Brr. (kPd) I 
J(iI{VIiNI: \U\l) 

CORROSION 

pll 

f{L~;IS IIVII Y 1,,11111 1111) 

WIiII~1l ,;11111111 I. "III I II I E (pp/ll) 

SUMMARY 

rW~399 HEl399 

\ 52 305 

I) Malllitne [) Matnlille 

fiOIE, I 940 (Jill) GI)O" 1 ~.1O 0011 

000 fH 000 R r 
128647 128647 

SII Me 
5/15/2000 5115/2000 

MI 

95 96 

31 

188 

144 

I I 

57 I I 

OF LABOKATORY TEST DATA 
---.-

fUl399 RB~399 REl~399 
-

457 762 823 
~-

o Mainlille [) Mainlllle Dfv1illlllirlE! 

G0051 9~O ODD liDOS i 9·10 DUU 60115 f 940000 

000 HT 000 RT 000 RT - - - ---- ---

128647 128647 128647 
- - -- -- - ~ -

SII Sit SPl 
-

5/15/2000 5/15/2000 5/15/2000 

CI SM 
A~ 76 A~2-4 

-~ 

100 63 39 

38 

195 

142 

277 

46 

I 26 

32 

I 61 

~ -----------------------------------------------,-----------------------------------------------------------------------------------------------r~~~~----__i 
PLATE III K LEI N F E L 0 E R SUMMARY OF LABORATORY TEST DATA 
K-1216 : ----------------------------------------------; 

:, )l[Oject I'll) :l~) tlHU Ll~) 1-215 to 1-15/US 89 Interchange 
----~~~c--~--~---------------------i----------------------______________________________________________ -L ________ ~ 
I ,11'1'1~)111 hlt'lIlft'I,II" h, ,J(J,ll) 



SUMMARY OF LABORATORY TEST DATA 

<; 
G 

DESCRIPTION 
BOllitHi tlO 

SAMI'1 F DF!' III (rn) 

IIIIE 

S I A IICHI 

OrfSET (II lor L I) 

EI EVAllOtJ (rli) 

SAMI'IT IYPF 

IJA II 5AMPllc IJ 

SOIL Cl ASSJrICA IIOtJ (USeS) 

GHOUP ClASSIrICAIION (MSltJO) 

SIEVE ANAL YSIS (percellt passing) 

9 5rnrll SQUAIIF OPFtJltJG 

NO 4 (4760 IlIicrolls) 

NO 100 (1<17 IllICrOl1S) 

tJo 200 (74 rrllcrons) 

CLAY rHAC 11011 (2 IlIicrons) 

MOISTURE CONTENT & UNIT WEIGHT 

MOIS lllll£' cotJ I UII ('Yo) 

WElll1111 WEJ(;III (kllllll'3) 

IlIW Ilflll WEIGl IT (ktJllll'3) 

SI'ECIIiC GIIAVIIY 

ATTERBERG LIMITS 

1\8-400 

152 

D Mail1irne 

60061600.000 

000 RT 

1267.24 

Sit 

511512000 

Cl 

38 

182 

131 

277 

lIOUlllLIMI I, II 

PI AS flCI TY ItJDEX, PI 1-
SHEAR STRENGTH I}, 

YNBRfltNf'f}~Hl!flft~ml"rffl~, (kPa) '.1 
IOHVANF (kPa) 38 

CORROSION 

pll 

1,1:515 IIVII Y (ohlll crll) 

WA I f,1< 501 Lilli r SlJU A I E (pprn) 

RB 400 RB 400 RB-400 
.. 

457 6.71 7.62 

o Mainime D Mainlil1e D Mainline _. -

6006+ 600 000 6006 + 600 000 6006' 600 000 - - - - -- --

000 liT 000 RT 000 R r 
1287.24 1287 24 1267.24 

511 SPT Sit 

511512000 511512000 511512000 

Cl 

A-6 

10 

21 

198 

156 

35 1 1 
16 

64 1- -
\ 67 57 

~~-----------------------------------------r-------------------------------------------­<, e, 

HI KLEINFELDER SUMMARY OF LABORATORY TEST DATA 

Project No: 35-816305 1-215 to 1-15/US 89 Interchange 

I_ 

\ 

I 
-\ 

PLATE 

K-1217 

7-:-:-7::'--;-;-;--;--=:------------'---_______________________________________ --L ____ -----..J 
(r,(lj'flyhl }(!clldcItJc(, inc 2()nO 



SUMMARY OF LABuRATORY TEST DATA 

DESCRIPTION 

SAMI'II' 1)[1'111 (III) 

IltlL 

:.IIIIItHl 

IJII:;I I (HI (JI I I) 

U [VAIJ()II (Ill) 

~;AMI'I\ lYl't, 

I JA I L SA/vlPI L I) 

S(llI CI ASSII JeA I lOll (uses) 

CI<OIJf' CI /I.5SIIICA liON (AASIII 0) 

SIEVE ANAL YSIS (percent passing) 

~ 5'IIfil SOIJ/\HL OI'ENtrlG 

tlO -1 (.1/.,,, II '"., IIIIS) 

III) IUD (H/lil/r.'fJ"S) 

HIJ }OO (1.\ IIIIUUIIS) 

t:l fI.Y r J<At: I )(HI (L IIIIUuIlS) 

MOISTURE CONTENT & UNIT WEIGHT 
M( JI:; II 1i{1: COlli Ul r (%) 

I'll I 11t·111 WI Hjlll (,NIIIJ'l) 

tJnY IHIII WLI(;lIt (,Ni,"'3) 

~;P[C:IJ )e GHAVII Y 

ATTERBERG LIMITS 

I 
IIOIlIJ) IIMII. II 

1'1 /\SlIClIY ItIIJ[X, PI 

SIIEAR STRENGTH (l c. 

\H4lJkAINEtlSIlFI\f(S rR~NGni;--Sn (U'o) I 
lClI<VMIE (,Pal 

CORROSION 

I" 
In ~;I~) J IVII '( (ullin 1.111) 

Wi' II II :,1 JlIJIlt I <;1" 1·/\ II: (1'1'11') 

RlH01 

l 52 

RB·401 

457 

D Mainlille 

RI3 40\ 

762 

o Malnlille 

(iOO/'400 ODD 6UIl/.400 ()()Il 60[)/14IJO (J(JO 

000 RT 000 In 000 RT - -

1287.07 1287 07 1287.07 --
Sit 511 511 

5/18/2000 5/18/2000 5/1 8/2000 
--

MI ML 

A·3 

94 79 

27 27 

191 181 

150 14.3 
--

271 
--

I I 

I 
74 

I 67 38 77 

-

---- - -

I \ I 

I I I ... .-

I 
-

I 

III KLEINFELDER SUMMARY OF LABORATORY TEST DATA 

~~-------------------------------------------4 
" Project No Jt-i B 1 fJ3 ()!) 1-215 to 1-15/US 89 Interchange 

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

- [ 
.. .. - -

I 
--- -. - -

- -

J 
.-

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

-- ---~ 

---- .. -- - -

--- -- -----

---_. ~--- -

J I 
_. 

\. -. \ 
- ----

- -

--

- ------

PLATE 

K-1218 



> 
U 
'< 

" ~J 

..----

DESCRIPTION 

IJOI(ltIG NO 

SAMPl F I)EI' r II (III) 
liNt' 

SUMMARY OF LABORATORY TEST DATA 

HB-402 

152 

D Mainline 

HB 402 
- --

457 

D Mainline 

R8-402 

762 

[) Mainline 
S I filiON 

6007' 800 000 6007' 800 000 6007 +800 000 
OrfSE I (H r or L1) 

[LEVA liON (nI) 

~;flMPII I YI'I 

Dfli E SflMPl Ell 

SOIL ClASSWICA liON (USeS) 

GROUP CLASSIf-ICATION (MSII 10) 

SIEVE ANALYSIS (percent passing) 

9 5mm SQUflRE OPENING 

NO. 4 (~76D Illinons) 

NO I DO (HI ""Clons) 

NO. 200 (74 microns) 

ClAY FRACTlOIJ (2I11icrolls) 

MOISTURE CONTENT & UNIT WEIGHT 

MOISTlJRE: CONI EN r (%) 

WE I UNII WEI(;III (kWm'3) 

1)f{Y UNI r WLI(3111 (~tJ/Ill'J) 

SPECIfiC l;HflVI TY 

A HERBERG LlMIl S 

liQUID LlMI r, LL 

I PI flS T lell Y INDEX, 1'1 

SHEAR STRENGTII 11-, 

I 
Im~7\IMffi-t;I-IIOAR-Sn{~&n+:-~n, (kPa) 

I OINANE (kl'a) 

CORROSION 

pll 

flreSIS "VII Y (011111 UII) 

WAlEH SOlUBlE. SUI TAl E (pplll) 

III KLEINFELDER 

000 HT 000 RT 

1287.01 128701 

511 SII 

5/15/2000 5/15/2000 

CL CL 

A-6 

98 99 

40 

176 

126 

275 
. --

47 

I 23 

----

1 

25 

81 45 

-

-

000 RT 
"'- ---

128701 

SII 

511512000 

--

I 
I 67 

- -

----

1 

I 

I 

I 

SUMMARY OF LABORATORY TEST DATA 

- ... 

~~----------------------------------------~ 
Project No 3!J-f31 G3Cl5 \-215 to 1-15/US 89 Interchange 

_-I 

I 

PU\IE 

K-1219 
") ,­
o 
Cl 'L---------_____________________________ -L ________________________________________________________________________ ~ __________ ~ 



,,', 

" 

DESCRIPTION 

1HJr<IIH,11l1 

SAMI'I L III 1'111 (III) 

IlilE 

SUMMARY OF LABORATORY TEST DATA 

rW403 

1 52 

D Mainline 

RB403 

457 

D Mainline 
~ ~ -

R[J 403 

762 

o Mainline 
~; 1/1 1101 I 600B, BB5 000 600B, BB5 000 600B' BS5 000 

()I I ~;l I (1< I 01 1 I) 

EI L VA II(m (III) 

~;/ltvH'1 L ~TYI'r: 

IlAIL· c;AMI'1 Ul 

~;Oll ClAS~;IIIC:.1\ liON (IISCS) 

(;I,(JIII' (;1 flSSlf ICA IIOIl (AI\SIII 0) 

SIt::VE ANALYSIS (percellt passing) 

u ~'11111l SOl JAIU: ()PLNltlG 

I I() ~I (4JGO lIilcr"IlS) 

II, I 100 (14illl":fons) 

tJI I /Illl (/·llIlIUClIlS) 

,:1 A'I I I,M: lion (L ""ClanS) 

MOISTURE CONTENT & UNIT WEIGHT 

r,llJISIIIH\ UJIJTUJI ("/c) 

WII Iltlll wrll;11I (fN'III':J) 

I lit l' lIN11 WI H;III iI,Nhrr'J) 

SI'fC:IIII: C;HAVII l' 

ATTERBERG LIMITS 

IIIJlJII) IIMII II 

I'IASIIClIY INllEX.1'1 

SIIEAR STRENGTH (1, 
I)U[)HAINHJ~IILAI< SIH.,NG1+<, "<I, (hPa) 

I OIlVANE (hl'~) 

CORROSION 

I'll 

lei ~;I', IIVII '( (,I"" L111) 

IN.'\ II H ,',e)1 Ilill I~ ~;\JI I f\ II: (ppm) 

III KLEINFELDER 

- --

000 HT 000 RT 000 RT 

1285.34 12B5 34 12B534 

Sit Sit Sil 

511512000 511512000 511512000 

Ct CI 

99 96 91 

22 32 

205 181 

167 13 I 

2 B3 
-,----.-~-

42 

I \ I 1 21 

293 

I I I 1_ 81 72 67 

SUMMARY OF LABORATORY TEST DATA 

1-215 to 1-15/US 89 Interchange 

l I 
r- ~ j 

PLATE 

K-1220 



"' ,~ 

M 

DESCRIPTION 

BOiliNG no 

SI\MPI L DEI' III (III) 

liNE 

SIAIION 

Oil s[r un or II) 

EI EVA liON (m) 

SAMPLE lYPE 

[JAIE SAMPI.ED 

SOIL CIASSIIICA r ION (USCS) 

GROllI' CIASSlrlCA flON (AASllTO) 

SIEVE ANALYSIS (percent passing) 

9 5mJl1 SOUARE OPENING 

NO 4 (4160 microns) 

NO 100 (147 microns) 

NO 200 (74 microns) 

CI AY FRAC liON (2 microns) 

MOISTURE CONTENT & UNIT WEIGHT 

MOIS lURE CONTEN r (%) 

WET UNIT WEIGlIl (kNIIIl'3) 

DRY Will WEIGII r ("N/IIl'3) 

SPECIfiC GRAVITY 

ATTERBERG LIMITS 

IIOlJiD LIMIT, I L I 
PLASliCITY INDEX, PI , 

SHEAR STRENGTH ' 1", . 
Ul>I9RAINEtH;nrnR-s.:uu;NW~, (kPa) I 
lORVANE (kPa) 

CORROSION 

pH 

RLSISTIVllY (ohm em) 

WAT ER SOLlHll.E Sill eA r E (rrlTl) 

SUMMARY OF LABORATORY TEST DATA 

RB·404 

152 

o Mainline 

6009' 670 000 
- - -, -. 

UOO RT 

128461 

Sil 

5/12/2000 

CL 

RB·404 R8·404 

457 762 

o Mainline o Mainline 

6009 '610000 6009' 670000 
-- - "- -- - . 

OUOIH 

128461 

Sli 

5/12/2000 

CL 

96 

2.79 

45 

23 J 

67 
-I 

000 RI 

128461 

SH 

5/1212000 

CL 

47 

174 

119 

\ 

1 

102 
. .. 

53 

\ -

- -
. -I 

_ .. 1-

. ,.'1 
1 

- - - - ~- [ 

- '1 
\ 

-1 
-

1 
.. 

:~--------------------------~------------------------------------------------------~~~---~ 
:q PLAIE 

R~I KLEINFELDER SUMMARY OF LABORATORY TEST DATA 
K-1221 

PrOject No 3:18163 05 1-215 to 1-15/US 891nlerchange 



DESCRIPTION 

I!()IW 1(; NO 

"N.lI 'I E~ llLl'1 I I (Ill) 

IIW' 

S I A IIOtl 

(Jrl~sl: I (H r '" I f) 

EI EVAflutl (m) 

S{I,MI'I E I YPF 

DA IE SAMf'1 ED 

S()II U /,,,,,11 ICA I lOt I (I JSr:S) 

C;I<OIJI' r:1/\SSIl le/\ I ICJtl (A/\SI I 10) 

SIEVE ANALYSIS (percent passing) 

u ~lIllll SOIIAf{[ ()l'l~II~J(; 

tiD <1 H 150 1ll1CJ(,TlS) 

tl!) I un (141 1111,;";[1,) 

tJO 2I1(J (/·1 IlHUuns) 

CI/\Y Fil/\r; I lOr) (2 IIllcrons) 

MOISTURE CONTENT & UNIT WEIGHT 

M()I~; 11m! em! I Itl I l~'") 

WII IINII Wur;111 (Hillin) 

\my lltJl 1 WEICII I (UI!Il\~}) 

SPEcn Ie Cil{/\VI 1 Y 

ATTEHBERG LIMITS 

II00JlIlIIMII, II 

I-'IAS1ICIIY INIll'X, 1'1 

SHEAR STRENGTII '/" 

iJNLlHAltH.,U SHI::AI< b I Kt::Nt; I 11, btl, (I-Ya) 1 

IOHVAtII. (10,1'<1) 

CORROSION 

pi I 

IlJ-~;I~; I IVI I Y lullill elll) 

WAltH SOllJll1 E SIJlIATE (1'11111) 

SUMMARY OF LABORATORY TEST DATA 

REl405 

061 

o Mainline 

RB405 RB 405 

1 52 457 

[) Mainline [) Mainline - -- -- -----

REl-405 

7.62 

[) Mainline 

6010'290 O()O G[j10'2~0 ()OO !J0l01~9() 000 6()1()'~~() ()()O 

000 RT 000 RT 000 RT 

1284 34 1284 34 1284 34 

SI-'T SH Sf! 

5/16/2000 5/16/2000 5/16/2000 

56 

72 

I 

( 

000 RT 

128434 
~- --~ ---

SH 
5/16/2000 

CI 

99 

47 

174 

119 

271 

1 

:: ___ 1-

1 _____ -~_ 1-

I •. ~_- _-~~_~[ 
L _____ _ 

r 

I I 
!~_ --~ I 

;;,----------------.-----------------------------------,r::P~LA:-:T::E=-----j 

11:1 KLEINFELDER SUMMARY OF LABORATORY TEST DATA 

~ ----.---------------- K-1222 
~~ . . , 1·215 to I·15/US 89 Interchange 

~~~~~~------------------~-.-------------------------------------------------~--------~ , ,>j.}IH,'!'1 ~Jclld!'I,lt'l III, ,!tl(l[) 



-
SUMMARY OF LABOh. r 0 RY TEST DATA 

DESCRIPTION 

/lOrilm; uo HB 406 HB 406 flU 40G HB 406 

~;I\MI'I L Il'-I'IIII",) 1 52 2 13 4.57 7 62 

litH-
D Mamline D Mainline [) Mainline D Maliliine 

S 11\ I lUll 
6011. 725 000 6011 + 725000 G011 • 725 DOD 6011.725 000 

()IISFI IHI 01 II) 000 RT 000 RT a 00 HI 000 RT 
LI EVl\llUN (rill 128577 1285 77 1285.77 1285.77 
SI\MI 'I E I Yf'E Sf! SPT Sf! SH 

-

\)1\ IE SAMf'1 r:u 05/11/2000 05/1112000 05/11/2000 05/11/2000 
SOl! CI ASS/rICA liON IU:;CS) CL 
GROUP CLASSIFICATION (AASIIIO) 

- -

SIEVE ANALYSIS (percent passing) 
-

- -- -
9 5rnm S~UARE OPENltJG 

NO 4 14760 ,nicrons) - -

-- .. -

r~() lOO (147 InICiOnS) 

- -NO 200 (74 ""clans) 79 

CI A Y fRAC r ION (2 microns) 

MOISTURE CONTENT & UNIT WEIGHT 

MOISIURE CONIENT (%) 31 
-- -

WEllllHI WFIGIII (H~/m'3) 189 

LJHY UNII WEIGIII IkN/m'3) 145 

Sf'ECrrrC GfVIVIl Y 2.81 
-

ATTERBERG LIMITS -

/ 

-- r / / 

,- - -1 I 
--'--

I I I 
IIOUID LlMI1, Il 

38 
-PI ASIICIIY ItlllEX, PI 19 

SHEAR STRENGTH (! v-
-- - - -

-

lJN8AAfNEQf;HEAfH.Tf<ENf:H1-t;- Su, (kPa) I 
I I 

1/7 

I I I I I I I 
IORVAllE'lkPa) 57 77 43 
CORROSION 

pI! 

HE SIS IIVII Y (ohm cm) 

WA rTr< 501 tJBI E Sill fl\ I E (pplIl) 

PL/\fE 

II~I KLEINFELDER SUMMARY OF LABORATORY TEST DATA 
K-1223 

Project No 3~ 81fno~ 1-215lo 1-15/US 891ntercl1allge 
--, -





e:-
x 
w 
0 
~ 
>-
f0-

g 
fo-
(fJ 

« 
--' 
Cl. 

60 

50 

40 

30 

20 

10 

0 
0 

/' 
CH /' 

7 
/' 

CL /' 
/' 

/' ... V ' .... ./ 

~,/ 'MH 

/' OH 

/' ML 
f' M / 

OL 

25 50 -15 

LIQUID LIMIT (LL, 

Sample Depth (m) LL PL PI Description 

• S8-12-263 5.2 41 19 22 Lean CLAY (Cll 

... S8-12-263 18.3 42 19 23 ... lean CLAY (Cl) 

A S8-12-265 4.6 39 21 17 lean CLAY (Cl) 

* S8-12-265 30.5 43 26 17 lean CLA Y (Cll 

- S8-12-265 48.8 44 27 17 SilT (Ml) 

<:. S8-12-265 73.2 39 23 16 lean CLAY (Cl) 

LL - Liquid Limit PI - Plasticity Index 

PL - Plastic Limit 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 

M L Inorganic clayey silts to very fine 
______ s_an_d_s_o._f_lo_w __ o�_a_st_ic_iN~-________ ___ 

C L Inorganic clays of low to meoium 
olasticity 

MH 

CH 

LL> 50 

Inorganic silts and clayey silts of 

hlg~ plas~_~ ... __ _ 

Inorganic clays of hlgn plasticity 

100 

o L Organic silts and organic silty 
______ c_l-'-ays of low plasticlty ______ _ O H 

Organic clavs at medium to high 

_______ ~p~la~st~ic~:ty~a~n~d~o~rg~a~n~lc~s~I~lts _____ _ 

.k.~ KLEINFELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART K-12 
::J;:;;CJE:;~ ,\}C 25-3163-05 )' 
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58-31-353 

58-31-353 

58-31-354 

58-31-354 

58-31-354 

58-31-355 

/ 
CH / 

/ 
/ 

CL 7 
¢/ 

, ./ .IIi. .i ./ 
V 

/ MH 

*./ OH 
-~ /" '~ ML 
./ 

~ OL 

25 50 -(5 100 

LIQUID LIMIT (LL) 

Depth (m) LL PL PI Description 

36.6 39 18 21 lean CLAY (Cl) 

42.7 23 19 4 SilT (Ml) 

4.6 47 21 26 lean CLA Y (Cl) 

13.4 31 18 13 lean CLAY with sand (Cl) 

33.5 

5.9 

LL - Liquid Limit 

PL - Plastic Limit 

LL < 50 

26 17 9 lean CLAY (Cl) 

59 26 33 Fat CLAY (CH) 

PI - Plasticity Index 

Unified 50il Classification 
Fine Grained 50il Groups 

LL ~ 50 

ML Inorganic clayey silts to very fine 
______ s_a_n_ds_of low plasticity ~ M _H _______ ~~~~g~l~i~tis~:I~ and ~I~_=_S~I~ ~ __ _ 

C L Inorganic clays of low to medium 
plasticity 

O L Organic silts and organic silty 
clays of low plasticity 

k~ KLEINFELDER 

CHi norganlc clays of high plasticity 

OH 
Organic clays of meaium to high 
clastic:ty ana organic silts 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/U5 89 Interchange 

------ -----

~=Cv=:;-\jC 35-8163-05 PLASTICITY CHART K-28 ! 
-------------------------------------------------------------------------------------------------------) 
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60 / 
CH / 

/ 
50 

40 /' 
CL ¢ / 

30 L 
* / 

20 
..... /' 

/ 

/ MH • ~ 

10 / OH ... 
/ ML 

CI MI ./ 

OL 
0 
0 25 50 -15 

LIQUID LIMIT r.L~) 

Sample Depth (m) LL PL PI Description 

• S8-31-355 12.0 32 17 16 Sandy lean CLAY (Cl) 

... S8-31-355 24.2 30 19 10 .... lean CLAY (Cl) 

.... S8-31-355 39.5 45 22 23 lean CLAY with sand (Cl) 

'*" S8-31-355 42.5 47 20 27 lean C:J\ Y (Cl) 

- S8-31-356 6.1 38 22 16 lean CLAY (Cl) 

v S8-31-356 18.3 66 29 37 Fat CLAY (CH) 

LL - Liquid Limit PI - Plasticity Index 

PL - Plastic Limit 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 
--~.~--------- ---~ 

M L Inorganic clayey silts to very fine 
____ __ _ __s.,a!1~~_f I_ow plas_t_ic--,Ity,--~_ 

C L Inorganic clays of low to medium 
~ _______ ~StIClty _______ ~ _____ _ 

MH 

LL > 50 

Inorganic silts and clayey silts 01 
high plasticity 

CH Inorganic clays of high plasticity 

100 

OL Organic silts and organic silty 
clays of low piasti_cl--,ty __ O H 

Organic clays of meaium to high 

~ ____ ~_0Ia~~lty and organ~~~ ____ ~~ 

k~ KLEINFELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15JUS 89 Interchange 

PLASTICITY CHART K-29 
I 

~oC~c:;-\JC 35-3163-05 i ~ _____________________________________________________________________________________________________ J 
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Sample 

• RB-371 

RB-371 

ML 

I 

CH /' 
/' 

/' 
CL L 

/' 
/' 

• ./ 
/" 

/' MH 

% /' OH 

./ ML 
/' 

OL 

25 50 75 

LIQUID LIMIT (Ll) 

Depth (m) LL PL PI Description 

3.0 42 20 22 lean C:"AY (Cl) 

19.8 29 17 13 Lean CLA Y (C:") 

LL - Liquid Limit 

PL - Plastic Limit 

PI . Plasticity Index 

LL < 50 

Unified Soil Classification 

Fine Grained Soil Groups 

MH 

LL ~ 50 

/' 

100 

Inorganic clayey silts to very fine 
sands of low plasticity 

-------------'-----'--

Inorganic silts ana clayey silts of 
high plasticity 

CL 

OL 

Inorganic clays of low to mealum 
plasticlty _________ ~ 

Organic silts and organic silty 
clays of low Plastlc:ty 

CH Inorganic clays of high Plastlc:ty 
--.--------~------

OH 
Organic clays of meaium to hlgn 
plastiCity and organic silts 

... fJ KLEINFELDER 

Legacy ParKway· Preferred Alternative 

1-215 to !·15iUS 89 Interchange 

PLASTICITY CHART 
35-8163-05 

K-67 
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Sample 

RS-395 

RS-395 

CL 

/ 
/ 

~/' 
/' 

/" ML 
7 

OL 
~ 50 

UQUID lIMITL:" 

Depth (m) LL 

1.5 

4.6 

LL - Liquid Limit 

PL - Plastic Limit 

PL 

40 21 

40 23 

PI 

CH / 
/' 

/' 
/' 

/' 
/' 

MH 

OH 

-15 

Description 

19 lean CLAY (el) 

17 lean CLAY (Cl) 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 LL> 50 

Inorganic clayey slits to very fine MH Inorganic silts and clayey silts of 
sands of low plasticity high plasticity 

Inorganic clays of low to medium CH Inorganic clays of high plasticity 
olasticity 

Organic silts ana organic silty OH 
Organic clays of medium to high 

clays of low plasticity plasticity ana organic silts 

100 

k"'fJ KLEIN FELDER 1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 
35-3163-05 

K-88 
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10 
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CH /' 

/ 
;7 

CL /' 
/' 

/' 
/ 
,/' 

-/' MH 

/' OH 

./ ML 
("'I ~nl /' 

OL 

25 -:JO -(5 100 

LIQUID LIMIT \L~, 

Sample Depth (m) LL PL PI Description 

• RB-396 3.0 39 20 19 Lean CLAY (eL) 

ML 

CL 
OL 

LL - Liquid Limit 

PL - Plastic Limit 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 

Inorganic clayey silts to very fine MH sands of low plasticity 

Inorganic clays of low to medium CH plasticity 

Organic slits and organic silty OH clays of low plasticity 

LL> 50 

Inorganic silts and clayey silts of 
hlgn plasticity 

Inorganic clays of high plastlc:ty 

Organic clays of meoium to high 
plasticity and organic silts 

,tl K LEI N F E L 0 E R 1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 
0POJEC-:- NC 35-3163-05 
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5 0 

4 0 

0 
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0. 
() 

I / 
CH 7' 

7 
/" 

CL /" 
/" 

/" 
/ 
,/ 

/ MH 

/ OH 

7' ML 
rl MI / 

OL 

25 50 75 100 

LIQUID LIMIT (L~: 

Sample Depth (m) LL PL PI Description 

• RB-397 7.6 NP NP NP Sandy SILT (ML) 

ML 

CL 

OL 

LL - Liquid Limit 

PL - Plastic Limit 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 

Inorganic clayey silts to very fine MH sands of low plasticity 

Inorganic clays of low to meaium CH plasticity 

Organic Silts ana organic slit'! OH clays of low plasticity 

LL> 50 

Inorganic silts and clayey slits of 
hign plasticity 

Inorganic clays of high olasticlty 

Organic clays of medium to high 
piasticity and organic Silts 

k.1J KLEIN FELDER 1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 
35-3163-05 

K-9C 
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Sample 

• RB-398 

CL 

.! 
/ 
V 

/' 
7 

./ ML 
./ 

OL 

25 50 

LIQUID LIMIT (Ll; 

Depth (m) LL 

4.6 

LL - Liquid Limit 

PL - Plastic Limit 

PL PI 

44 18 

CH /' 
7 

/' 
/' 

/' 
/' 

MH 

OH 

75 

Description 

26 Lean CLAY (CL) 

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 
c',ays of low plasticity plasticity and organic silts 

100 

~fJ KLEIN FELDER 1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 
35-8163-05 
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CH / 

/ 
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CL / 
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• / 
V 

./ 

/' MH 

/ OH 

./ ML 
r' MI / 

OL 

25 ~ :JO -15 100 

LIQUID LIMIT (lL: 

Sample Depth (m) LL PL PI Description 

• RB-399 4.6 46 20 26 Lean CLAY (Cl) 

ML 

CL 

OL 

LL - Liquid Limit 

PL - Plastic Limit 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 
Inorganic clayey silts to very fine MH 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 hign Plasticity 

Oro<lnic clays of medium to hlgn 
plas::city and organic silts 

k"i KLEIN FELDER 1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 
35-3163-05 
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CL.. MI 

Sample 

RB-400 

RB-400 

CL 

V 
./ 

'I: .7 
/' 

/ ML 
./ 

OL 

25 ~ 00 

LIQUID LIMIT (LLI 

Depth (m) LL 

2.1 

4.6 

LL - Liquid Limit 

PL - Plastic Limit 

PL 

41 24 

35 19 

PI 

CH /' 
/' 

/' 
/' 

/' 
/' 

MH 

OH 

75 

Description 

16 lean CLAY (Cl) 

16 lean CLAY (Cl) 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 LL> 50 

Inorganic clayey silts to very fine MH 
Inorganic silts and clayey silts of 

sands of low plasticity high plasticity 

Inorganic Clays of low to medium CH Inorganic clays of high plasticity 
plasticity 

Organic silts and organic silty OH 
Organic clays of medium to hign 

clays of low elasticity plasticity ana organic srlts 

100 

.k.fJ KLEIN FELDER 1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 
35-3163-05 
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Sample 

RB-402 

RB-402 

CL 

• / V 
%/' 

/' 
/' ML 

./ 

OL 
~ 50 

LIQUID LIMIT iLL) 

Depth (m) LL 

1.5 

6.1 

LL - Liquid Limit 

PL - Plastic Limit 

PL 

47 24 

40 21 

PI 

CH /' 
/' 

/' 
/' 

/' 
/' 

MH 

OH 

-/5 

Description 

23 lean CLA Y (el) 

18 lean CLAY (Cl) 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 LL> 50 

Inorganic clayey silts to very fine MH 
Inorganic silts and clayey silts of 

sands of low plasticity high plasticity 

Inorganic clays of low to medium 
plasticity CH Inorganic clays oi high plasticity 

Organic silts and organic silty OH 
Organic clays of meaium to high 

clays oi low plasticity plasticity and organic silts 

100 

1:11 K LEI N F E L 0 E R 1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART 
co,CJEC-:- \Ie 35-3163-05 
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Sample 

• RB-403 

X RB-403 

CL 

• L 
/' 

/ 
y" 

./ ML 
/' 

OL 

25 50 

LIQUID LIMIT (L:'" 

Depth (m) LL 

1.5 

3.7 

LL - Liquid Limit 

PL - Plastic Limit 

PL 

42 21 

36 24 

PI 

CH / 
/' 

/ 
/ 

/' 
/ 

MH 

OH 

75 

Description 

21 Lean CLAY (Cl) 

12 Lean CLAY (Cl) 

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 nlgn 

clays of low olasticlty plasticity and organic Silts 

100 

.h..ifJ KLEINFELDER 1-215 to 1-15iUS 89 Interchange 

PLASTICITY CHART K-95 
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Sample 

RB404 

RB404 

RB404 
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CL 

1: 
./ 
/' 

..to. V 
/' 

/' ML 
7' 

OL 

25 -00 

LIQUID LIMIT (LL: 

Depth (m) LL 

1.5 

4.6 

4.9 

LL - Liquid Limit 

PL - Plastic Limit 

PL PI 

41 24 

45 22 

38 22 

/' 
C~ /' 

/' 
/' 

/' 
/' 

/' 
MH 

OH 

~ (5 100 

Description 

18 lean CLAY (CL) 

23 lean CLAY (Cl) 

16 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 

MH 
CH 
OH 

LL> 50 

Inorganic silts and clayey silts of 
high plasticity 

Inorganic clays of high plasticity 

Organic clays oi meoium to high 
plasticity ana organic silts 

1-215 to 1-15/US 89 Interchange k'1-J K LEI N F E L 0 E R 
K-96 PLASTICITY CHART 

35-8163-05 
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• /' MH 

/' OH 

/" ML 
rl Ml /' 

OL 

25 50 -(5 100 

LIQUID LIMIT ILL) 

Sample Depth (m) LL PL PI Description 

• RB-406 4.6 38 19 19 Lean CLAY (Cll 

ML 
CL 
OL 

LL - Liquid Limit 

PL - Plastic Limit 

PI - Plasticity Index 

Unified Soil Classification 
Fine Grained Soil Groups 

LL < 50 

Inorganic clayey silts to very fine MH 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 at 
high plasticity 

Inorganic clays of hign plasticity 

Organic clays of medium to hlgn 
plasticity and organic silts 

k.~ KLEIN FELDER 1-215 to 1-15/US 89 Interchange 

PLASTICITY CHART K-98 
=CJE,:"'-,\JC 35-8163-05 
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• 5B·12·263 

X 5B·12·263 

... 5B·12·263 

* 5B·12·263 

~ .5B·12·263 

I 

CL 

v 
~ 

./ ~ 

..... / 
/, I 

• 
:I: /" ,ML i 

I 

./ I 

OL 

25 50 

LIQUID LIMIT (ll) 

Depth (m) LL 

4.6 

7.6 

9.1 

12.2 

15.2 

LL • Liquid Limit 

PL • Plastic Limit 

PL 

30 17 

27 18 

NP NP 

35 18 

40 19 

PI 

CH / 
/ 

;7 
/ 

11/ 
/, 

I 

I 

MH 
I 

! 
, 

,OH 

I 

I 

---~- - -

I 

75 

Description 

12 lean CLAY with sand (Cl) 

9 lean ClA Y (Cl) 

NP Sil T with sand (Ml) 

17 lean CLAY (Cl) 

21 lean ClA Y (Cl) 

PI • Plasticity Index 

Unified 50il Classification 
Fine Grained Soil Groups 

LL < 50 

M L Inorganic clayey silts to very fine 
sands of low plasticity MH 

LL> 50 

Inorganic silts and clayey silts of 
high plasticity 

C L Inorganic clays of low to medium 
____ --'-p_la_stic_i~ty __________ _ CH Inorganic clays of high plasticity 

OL Organic silts and organic silty 
clays of low plasticity 

HI KLEIN FELDER 

OH Organic clays of medium to high 
plasticity and organic silts 

Legacy Parkway Design/Build 

1·215 to 1·15/U5 89 Interchange 
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K-1 PLASTICITY CHART 
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5ample 

• i 58-12-265 

CL 

, 

./ 

25 

Depth (m) 

6.1 

/ 
CH / 

/ 
, 

/ 
L 

I '/ 
, I Y 

V: 
/' , 

, 

~ 1/ i I I MH 
, 

.-, I 

-;r , 

(>0 
I 

OH , 

/" ML ! 
, 

! 
I 

- - 1--

OL 
I i 

50 75 100 

LIQUID LIMIT (LL) 

.LL PL PI Description 

34 19 15 Lean CLAY with sand (CL) 

%:58-12-265 
~ 

7.6 36 17 18 Lean CLAY with sand (CL) 

A :58-12-265 9.1 35 17 17 Lean CLAY (CL) 

* 58-12-265 10.7 36 21 15 , Lean CLAY (CL) 

':.- 58-12-265 12.2 34 19 15 Lean CLAY (CL) 

-:. 58-12-265 13.7 30 18 , 13 Lean CLAY (CL) 

LL - Liquid Limit PI - Plasticity Index 

PL - Plastic Limit 

Unified 50il Classification 
Fine Grained 50il Groups 

ML 

LL < 50 

Inorganic clayey silts to very fine 
sands of low plasticity MH 

LL ~50 
=-----

Inorganic silts and clayey silts of 
high plasticity 

-----~--~-

C L Inorganic clays of low to medium 
plasticity 

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

OL Organic silts and organic silty 
clays of low plasticity 

--------

KLEINFELDER 

CH 
~---

OH 

Inorganic clays of high plasticity 

Organic clays of medium to high 
plasticity and organic silt_s __ 

Legacy Parkway Design/Build 

1-215 to 1-15fU5 89 Interchange 
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25 50 75 

LIQUID LIMIT (LL) 

Sample Depth (m) LL PL PI Description 

• SB-12-265 15.2 30 19 10 Sandy Lean CLAY (Cl) 

ML 

CL 

OL 

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 plastici~ ______ _ 

Inorganic clays of low to medium 
plasticity 

----"----------------~-- ---------
Organic silts and organic silty 
clays of low plasticity 

MH 

CH 
---

LL> 50 

Inorganic silts and clayey silts of 
high plasticity 

Inorganic clays of high plasticity 

OH Organic clays of medium to high 
plasticity and organic silts 

---~-

.k.~ KLEIN FELDER 

Legacy Parkway Design/Build 

1-215 to 1-15/US 89 Interchange 
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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 #1 DO #200 
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coarse fine coarse 

Symbol Sample Death (m) 

• S8·31·353 7.3 

k~ KLEIN FELDER 

35-8163-05 
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0.1 0.01 

GRAIN SiZE (mm) 

SAND 
SILT 

meaium fine 

Description Classification 

Silty SAND SM 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

GRAIN SIZE DISTRIBUTION 
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SIEVE ANALYSIS HYDROMETER 

US STANDARD SIEVE SIZES 
76.1 38.1 19.0 9.51 
mm mm mm mm #4 #10 #16 #30 #60 #100 #200 
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GRAVEL 

coarse fine coarse 

Symbol Sample Depth (ml 

• 58-31-353 13.4 

.... 11 KLEINFELDER 

P,RCJE:T NO 35-8163-05 
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GRAIN SiZE (mml 
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Description Classification 
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Legacy Parkway - Preferred Alternative 

1-215 to 1-15!US 89 Interchange 

GRAIN SIZE DISTRIBUTION 
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(~-----=================================================================~---I SIEVE ANALYSIS HYDROMETER 

I
i u.s. STANDARD SIEVE SIZES 

76.1 38.1 19.0 9.51 
I mm mm mm mm #4 #10 #16 #30 #60 #100 #200 
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coarse 

Symbol 
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10 0.1 0.01 

GRAIN SIZE (mm) 

GRAVEL SAND 
SILT 

fine coarse medium fine 

Sample Depth (m) Description Classification 

S8·31·354 21.0 Poorly Graded SAND WIth silt SP·SM 

k~ KLEINFELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

GRAIN SIZE DISTRIBUTION 
or::OJEC7" /lie 35-8163-05 
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SIEVE ANALYSIS HYDROMETER 

US STANDARD SIEVE SIZES 
76.1 38.1 19.0 9.51 
mm mm mm mm #4 #10 #16 #30 #60 #100 #200 

100 

90 1 
\ 

o 

10 

80 

70 \ 
i ~ 

20 

30 

i 

60 40 

(9 
z 
(f) 50 (f) 

« c.. 
f-
Z 
W 
u 40 :x 
w 
:l.. 
....J 
« 
f- 30 0 
c-

~O 

\ 

\ 6 
i \ i 

7 

\ :: 

\ 
8 

50 ::;: 

o 

o 

o 

10 9 o 

J 
10 0.1 0.01 0001 

GRAIN SIZE (mm) 

GRAVEL SAND 
SILT CLAY 

coarse fine coarse medium fine 

Symbol Sample Depth (m) DescriPtion Classification 

• RS·J98 27.0 Silty SAND SM 

1-215 to 1-15/US 89 Interchange ktJ KLEIN FELDER 

GRAIN SIZE DISTRIBUTION K-159 
35·8163·05 



S I EVE ANALYSIS HYDROMETER 

76.1 38.1 19.0 9.51 
mm mm mm mm #4 #10 
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GRAVEL 

coarse fine coarse 

Symbol Sample Depth (m) 

• 58-12-263 4.6 

::: 58-12-263 7.6 

• 58-12-263 9.1 

* 58-12-263 10.7 

58-12-263 12.2 

k~ KLEINFELDER 

U.S. STANDARD SIEVE SIZES 

#16 #30 #60 #100 #200 

0.1 0.01 
GRAIN SIZE (mm) 

SAND 
SILT 

medium fine 

Description Classification 

~(.. - ~QaR ~bOc" .. it" SHRe ~) 
Lean CLAY 

SIL T with sand 

Silty SAND 

Lean CLAY 

Legacy Parkway Design/Build 

1-215 to 1-1S/US 89 Interchange 
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S I EV E ANALYSIS HYDROMETER 

76.1 38.1 19.0 9.51 
mm mm mm mm #4 #10 
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GRAVEL 

coarse fine coarse 

Symbol Sample Depth (m) 

------

• S8-12-263 15.2 

III KLEINFELDER 

US. STANDARD SIEVE SIZES 
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0.1 0.01 
GRAIN SIZE (mm) 

SAND 
SILT 

medium fine 

Description Classification 

Lean CLAY 

Legacy Parkway Design/Build 

1-215 to 1-15/US 89 Interchange 
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GRAIN SIZE DISTRIBUTION 
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S I EV E ANALYSIS HYDROMETER 

76.1 38.1 19.0 9.51 
mm mm mm mm #4 #10 
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GRAVEL 

coarse fine coarse 

Symbol Sample I Depth (m) 

• 56-12-265 6.1 

::: 56-12-265 7.6 

.... 56-12-265 9.1 

* 56-12·265 10.7 

56-12-265 12.2 

k~ KLEIN FELDER 

L. ____ ~~~~~ ___ ~~~_ 

l PROJECT NO. 35-8440-07 

U.S. STANDARD SIEVE SIZES 

#16 #30 #60 #100 #200 

, I 

, ! 

I: : 

, I 
': I 

0.1 0.01 
GRAIN SIZE (mm) 

SAND 
SILT 

medium fine 

Description Classification 

Lean CLAY with sand CL 

Lean CLAY with sand CL 

Lean CLAY CL 

Lean CLAY CL 

Lean CLAY CL 

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

Legacy Parkway Design/Build 

1-215 to 1-15/US 89 Interchange 

GRAIN SIZE DISTRIBUTION 
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S I EVE ANALYSIS HYDROMETER 

76.1 38.1 19.0 9.51 
mm mm mm mm #4 #10 
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GRAVEL 

coarse fine coarse 

• Symbol Sample Depth (m) 

• S9-12·265 13.7 

X S9·12·265 15.2 

m KLEINFELDER 

US STANDARD SIEVE SIZES 

#16 #30 #60 #100 #200 

0.1 0.01 
GRAIN SIZE (mm) 

SAND 
SILT 

medium fine 

Description Classification 

Lean CLAY 

Sandy Lean CLAY 

Legacy Parkway Design/Build 

1-215 to 1-15/US 89 Interchange 
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Sample 58-12-263 

Depth 5.18 m 

Classification CL 

Iii K LEI N F E L 0 E R 

35-8163-05 

~ 
---

100 
PRESSURE - kPa 

-

Dry density, kN/m"3 

Water content, % 

Sample height, mm 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

Initial 

13_9 

33.2 

25.4 

s: ..... 

Final 

15_6 

27.1 
.----_. 

22.6 
._------ -

1000 

CONSOLlDATION TEST RESULTS K-274 



Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Boring Number: SB-~ 2-263 
Sampie Depth: 5.2 m 

Before Test 

I 
After Test 

(g) (g) 

Wet Wt. + Ring 185.7 

Rrng Weight 45.4 

WetWt. 140.3 
Wet + Tare 187.7 

Dry + Tare 159.2 
Tare Wt. 8.5 

Date I Time I 
(HH:MM:SSl 

Eiapsed Time-I 
(HH:MM:SS) 

03/15/00 8:25:00 

15:40:00 

19:30:00 

03/16/00 7:50:00 

11 :55:00 I 
18:00:00 

03/18/00 9:30:00 
03/19/00 10:00:00 
03/20/00 13:3500 

19:50:00 

03/21/00 7:40:00 j 
! 14:00:00 

Project Number: 35-8163-05 

Before Test 

I 
After Test 

(mm) (mm) 

I Sample Heightl 25.4 25.9 

I Sample Diameterl 49.0 

Water added at 4.8 kPa . 
• Elapsed Time shown only for time rates. 

Applied Stress 

I Dial Reading 
Strain 

(kPa) (%) 

0199 I 
4.8 0209 0.10 

12.0 0230 0.31 

23.9 0275 0.76 

47.9 0351 1.52 

95.8 0480 2.81 

191.5 0730 5.31 

383.0 1121 9.22 

766.1 11:;-< 
.~~ , 13.52 

383.0 1514 13.15 

191.5 1457 12.58 

47.9 1300 1 < '"' 1 I.U 

PLATE K-275 
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25~,--------------------------------------------------------------------~ 

30~1------------------------------------------------------------------~ 

35 ' ~----~1~0------------------~1~O~O------------------~10~O~O~----------------~1~OOOO 
PRESSURE - kPa 

Initial Final 

Sample S8-12-263 Dry density, kN/m"3 15_1 16,4 
----------------------

Depth 41.15m Water content, % 28_1 26.4 

Classification ML Sample height. mm 25.4 23.4 

,=-L.J. I = 
k.~ KLEIN FELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

CONSOLlDATION TEST RESULTS K-276 
35-8163-05 



Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Bonng Number SB-12-263 
Sample Depth. 41 1 m 

Before Test After Test 

(g) (g) 

Wet Wt ... Ring 191 8 
Ring Weight 45 1 

WetWt 146.7 
Wet + Tare 198.4 
Dry + Tare 168.2 
Tare Wt. 86 

Date I I 
Time I 

(HH:MM·SS) 
I Elapsed Time" 

(HH.MM:SS) I 
03/15/00 9.20:00 

1540.00 I 
19:30 00 

03/16/00 74500 
11 55.00 
18·0000 

03/17/00 10.2000 
03/18/00 930.00 
03/19/00 10.00 00 
03/20/00 1720·00 

1950·00 
03/21100 7"4000 

13.1500 
172000 I 

Project Number: 35-8163-05 

Before Test After Test 
(mm) (mm) 

I Sample Helghtl 254 26.2 
L Sampie Diameter! 49.0 

Water added at 4.8 kPa. 
* ElaDsed Time shown only for time rates. 

Applied Stress 

I Dial Reading I 
Strain 

(kPa) (%) 

0305 
48 0252 -0.53 

12.0 0265 -0.40 

23.9 0292 -0 13 

47.9 0333 0.28 

958 0395 090 
191.5 0478 1 73 

383.0 0579 274 

766.1 0772 467 

1532.2 1190 885 
766 1 1142 8.37 

3830 1061 756 

191 5 I 0977 6 ~~ 
I~ 

47.9 0815 i : 10 

PLATE K-277 
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10 
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4.57 m 

CL 

k"l KLEINFELDER 
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..... 

100 
PRESSURE - kPa 

Dry density, kN/m"3 

Water content. % 

5ame!e heig~t. mr. 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 39 Interchange 

Initial 
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28.7 
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Final 
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Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

BOring Number: I S8- 12-265 
Sample DeDth: 4.6 m 

8efore Test After Test 
(g) (g) 

Wet Wt. + Ring 191.1 
Ring Weight 45 

Wet Wt. 146.1 
Wet + Tare 195.6 
Dry + Tare 166.9 
Tare Wt. 8.5 

Date I 
Time I 

(HH:MM:SS) 
I Elapsed Time-) 

(HH:MM:SS) 

02128/00 I 12:20:00 
15:30:00 
19:00:00 I 

02/29/00 1 :00:00 
15:50:00 

03/01/00 7:50:00 
18:10:00 

03/02/00 17:25:00 
03/03/00 ,3:5000 I 
03/04/00 9:45:00 

12:00:00 
17:45:00 

Project Number: 35-8163-05 

Before Test After Test 
(mm) (mm) 

I Sample HelghU 25.4 25.9 
I Sample Dlamete1 49.0 

) 

I 

Water added at 4.8 kPa . 
• Elapsed Time shown only for time rates. 

Applied Stress 

I Dial Reading I 
I Strain I 

(kPa) I (%) I 

0193 
4.8 0206 0.13 
12.0 0276 0.83 
23.9 0349 1.56 
47.9 0437 2.44 

958 oc;:;~ ,",vO 3.63 
191.5 0707 5.14 
383.0 I 0951 7.58 
766.1 1276 10.83 

383.0 1248 10.55 
191.5 120<1 10.11 
<179 1081 8.88 

PLATE K-279 
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Sample 58-12-265 

Depth 30.48 m 
~~~ 

Classification CL 

k~ KLEIN FELDER 

35-3163-05 

~ 

........... 
~ '\. ... 

1000 
PRESSURE - kPa 

Dry density. kN/m"3 

Water content. % 

Sample height. mm 

Legacy ParKWay - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

10000 

Initial Final 

15.5 17.1 

27.9 24.1 

25.4 22.9 
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CONSOLIDATION TEST RESULTS K-280 
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Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Boring Number: SB-12-265 
Sample Depth: 30.5 m 

Before Test 

I 
After Test 

(g) (g) 

Wet WI. + Ring 195.4 
Ring Weight 45.7 

WetWt. 149.7 " 

Wet + Tare 199 
Dry + Tare 170.8 
Tare WI. 8.1 

Date I I 
Time I 

(HH:MM:SS) i 
I Elapsed Time" I 

(HH:MM:SS) 

03/03/00 15:00:00 I 
03/04/00 9:40:00 

12:00:00 I 

17:<15:00 
03105/00 17:40:00 
03/06/00 8:1500 
03/07/00 I 7:5000 I 

21 :00:00 I 
03/08/00 19:00:00 
03/09/00 17:5000 
03/10/00 7:5500 

15:50:00 ! 

Project Number: 35-8163-05 

Beiore Test After Test 
(mm) (mm) 

I Sample Height 25.4 25.9 
I Sample Diameter 49.0 

Water added at 8.6 kPa . 
• Elapsed Time shown only fer time rates. 

Applied Stress I Dial Reading 
Strain 

(kPa) (%) 

0191 
8.6 0165 -0.26 
16.8 0174 -0.17 
33.5 0254 063 
67.0 0371 1.80 
134.5 0399 2.08 
268.6 0674 4.83 
537.7 0916 7.25 
1075.4 1308 11.17 
537.7 i 266 10.75 
268.6 1203 10.12 
134.5 -;i25 9.34 

PLATE K-281 
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35~ ____ ~ __________________ ~~------------------~~----------------~ 
10 100 1000 10000 

P"ESSURE - kPa 

Sample S8-12-265 Dry density, kN/m"3 

Depth 48.77 m Water content, % 

Classification ML 
-----------

Initial Final 

15.6 

26.7 

17.0 

24.3 

k~ KLEINFELDER 

Legacy ParKway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

CONSOLIDATION TEST RESULTS K-282 
35-8163-05 ) 



Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

BOring Number SB-12-265 
Sample Depth: 48.8 m 

Before Test After Test 
(g) (g) 

Wet Wt. + Ring 1957 
Ring Welgnt 45.8 

Wet Wt 149.9 
Wet + Tare 201.2 
Dry + Tare 1725 
Tare WI 84 

Date I 
Time I Elapsed Time" 

I (HH'MM:SS) (HH:MM:SS) 

03/04/00 I 18 10'00 
03/05/00 17 4500 
03/06/00 8:15'00 

19.30'00 
03/07/00 7'55 00 

1745 00 
03/08/00 8'50 00 
03/09/00 17'50:00 

03/10/00 17'00.00 
03/11/00 I 18.00.00 
03/12100 8.45.00 

17.00'00 I I 
! 03/13/00 70500 I I 

I 1440 00 I I 

Project Number: 35-8163-05 

Before Test After Test 
(mm) (mm) 

Sample Helghti 254 25.9 
Sample Dlameterj 490 

Water added at 4.8 kPa. 
" Elapsed Time shown only for time rates 

Applied Stress 

I I Dial Reading I I 
Strain 

(kPa) (%) 

0201 I 
48 0192 -0.09 
12.0 0215 0.14 
23.9 0256 055 
479 0333 1.32 
95.8 0446 245 

191 5 0607 4 06 
383.0 0814 6 13 
766.1 1060 859 
1532.2 1373 11 72 
766.1 1318 11 17 

383.0 

I 
.; ...., , ~ 1043 . .:::,..,.0...1. 

191 5 1 i 59 958 
4- q ( ~ I 0986 785 

PLATE K-283 
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35 
A 10 100 1000 10000 

PRESSURE - kPa 

Initial Final 

Sample S8-12-265 Dry density, kN/m A 3 16.1 17.0 

Depth 73.15 m Water content, % 23.5 23.3 

Classification CL _Sample height. mm 25.4 24.1 
---- ------- -~--. 

.k.~ KLEINFELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

K-284 CONSOLIDATION TEST RESULTS I 
I 

?r::::C..JEC T 
.. VC 35-8163-05 I 
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Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Boring Number: SB-12-265 
Sample Depth: 73.1 m 

Before Test After Test 
(g) (g) 

Wet wt. + Ring 195.9 
Ring Weight 45.1 

WetWt. 150.8 
Wet + Tare 204 
Dry + Tare 175.6 
Tare Wt. S.4 

Date 
I I 

Time I 
(HH:MM:SS) 

I Elapsed Time-, 
(HH:MM:SS) 

03/04/00 1S:40:00 
03/05/00 17:40:00 
03/06/00 8:15:00 

19:30:00 
03107/00 7:55:00 

13:05:00 
21 :00:00 

03/0S/00 19:20:00 
03/09/00 17:50:00 
03/10/00 17:00:00 
03/11/00 10:00:00 

18:00:00 
03/12/00 8:45:00 

17:00:00 I 

Project Number: 35-8163-05 

Before Test 

I 
After Test 

(mm) (mm) 

L Sample HeighU 25.4 I 25.9 
I Sample DiameterJ. 49.0 1 

Water added at 4.S kPa. 
- Elapsed Time shown onlv for time rates. 

Applied Stress 

I I 
Dial Reading I , Strain 

(kPa) (%) 

0205 
4.S 0154 -0.51 
12.0 0172 -0.33 
23.9 0206 0.01 
47.9 0251 0.46 
95.S 0325 1.20 

191.5 0416 2.11 
383.0 0537 3.32 
766.1 0693 4.88 

1532.2 0951 7.46 
766.1 0906 701 
383.0 0844 6.39 
191.5 0774 5.69 
47.9 0650 445 

PLATE K-285 



Date I 
Time Elapsed Time" Applied Stress 

I Dial Reading I Strain 
(HH MM:SS) (HH:MM SS) (kPa) (%) 

8·15:30 0:00:30 O-ot:; (~V 

8·16.00 0:01·00 0802 
8:17·00 0:02:00 0808 
8. 1 9:00 0:04·00 0813 

8:23.00 0·08:00 0819 
8:30·00 0·15 00 0824 

8"45:00 0:30:00 0829 
9·15·00 1 :00:00 0834 
10·15·00 2.00:00 0838 
12:15·00 4·00:00 0842 

16.15.00 8:00:00 0848 

03/18/00 8: 15.00 24·00:00 383.0 0855 648 

03/19/00 10:00:00 766.1 1060 853 

18:00:00 383.0 1037 8.30 
03/20/00 13:3500 191 5 1010 8.03 
03/21/00 7·40.00 479 0950 743 

PLATE K-480 
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Sample 58-31-353 

Depth 11.89 m 
--------~-------

Classification SM 
-

It..~ KLEINFELDER 

35-3153-05 

... ~ --

100 
pqESSURE - kPa 

Initial Final 

Dry density, kN/m"3 16.6 17.8 

Water content. % 21.8 20.2 
---

Sample height. mm 25.4 23.9 
--------------- -

Legacy Parkway - Preferred Alternative 

1-215 to 1-1S/US 89 Interchange 

1000 

CONSOLlDATION TEST RESULTS K-481 
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I 

I 
I 
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Legacy Parkway 

BOring Number: SB-31-353 
Sample Deoth 119m 

Date 
I I 

Time 
(HHMMSSi 

04/11/00 180000 
203000 

04112/00 73000 
162000 

04/13/00 10:3500 
04/14/00 75000 

1605.00 
04/15/00 181500 
04/16/00 142500 

04/17100 73000 

90000 

I 140000 

Kleinfelder, Inc. 
Consolidation Test Data 

I 
Elapsed Time"' 
(HHMM:SS) , 

, 

I 

I 

Project Number: 35-8163-05 

Before Test After Test 

(mmJ (mm) 

L Sample Height/ 25.4 25.9 
I Sample Diameterl 49.0 

I 

Water added at 4.8 kPa. 
* Elaosed Time shown oniy for time rates. 

Applied Stress 

I Dial Reading I I Strain 
(kPa) ! 

(%) 

0180 I 

4.8 0230 0.50 

12.0 0257 077 

23.9 I 0306 1.26 

47.9 0372 192 

95.3 045J. 274 , 

191 5 0563 383 
383.C 0-0;-i ~ i 5 --.1 i 

766 ~ 1019 8.39 

383.0 0990 810 

191.5 0956 776 
4- a i ~ 0856 / 6 76 

PLATE K-482 
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5r---------------------------------------~----------------------------1 

10 

15 . 

20 

25b--------------------------------------------------------------------

30r---------------------------------------------------------------------1 

35~ ____ ~------------------~~----------------~~----------------~ 10 100 -; 000 10000 
PRESSURE - kPa 

Sample 58-31-353 Dry density, kN/m"3 

Depth 30.48 m Water content. % 

Classification CL Sample height. mm 

Initial Final 

10.9 12.5 

53.0 44.5 

25.4 22.1 
----~. - .. ------

'-"r ~ -
r_,~.1 = 

kJlfl KLEIN FELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

K-483 CONSOLIDATION TEST RESULTS 
P;::::OJE:-:- NC 35-3163-05 



00 40' 
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004 
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0.04 8 
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0.05 

~ 005 
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i:S 0.05 4 

0.056 
'\ 
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~ 

!58 

~ 
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0.060 

0062 

0.064 
o -

Sample 

Depth 

Pressure (MPa) 

Cv (m"lday) 

10 

.2>-:1 KLEINFELDER 

\.. PRC";ECTiVO 35-8163-05 

~ -
15 20 " 

~ 

3u 
SQUARE ROOT of TIME ,mini 

58-31-353 

30.5 m 

• 0.19 0.38 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

TIME RATE CONSOLlDATION 

""5.. 

~ 40 

\ 

K-484 j 
r-lME 'UTE IRTC; :.M-8 ZOOZS82kG?J 6/1/00 



Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

BOring Number: SB-31-353 
Sample Depth: 30.5 m 

After Test 

Jro/ -". -'// "_ ...... -"> .... r :.' '. ' --":'; 
~ • ~! ~ 

~ 

Date I I 
Time 

I 
Elapsed Time*1 

IHH:MM:SS) (HH:MM:SS) , 

04/11/00 18:30:00 I I 
22:00:00 

04/12/00 I 730:CO I 
I 162000 

04/13/00 1035:00 
04/14/00 195000 

80600 0:0000 
806:06 0:0006 
806.15 000:15 I 
80630 I 00030 
80700 00100 I 
8:0800 002:00 I 
810:00 00400 I 

! 81400 0:0800 I 
i 8210e I o 1500 

! 33600 I 0:3000 ! 
i 906.00 I ~OOOO I 

I 
I 

I i 1006 rJO I 20000 i I 

! ! I ~206CO i 40000 
, ~606 00 I 80000 I I 

04/15/00 806.']0 I I 240000 i 

I 04/16/00 i 90900 I OOOGO I 
I 

i , 90906 I 
I 00006 I 

, 

I ! I 90915 I 
, 

000 ~ 5 I I 

I 

Project Number: 35-8163-05 

Before Test After Test 
(mm) (mm) 

Sample Height 25 . .<1 203 

111 Sample Diameter 49.0 

Water added at 4.8 kPa. 
* Elapsed Time shown only for time rates. 

Applied Stress 

I I 
Dial Reading I 

Strain 
(kPa) (%1 

0228 
48 0202 -026 
120 0223 -005 
23.9 0263 0.35 
479 0315 0.87 
95.8 0385 1.57 
191.5 0400 

0406 

0411 

0415 
0421 

§ 0429 
0438 
0449 

I I 
I 0457 
i 

']463 I I 1 

I 
1 

I 
I 0467 I I 

I I 04 C r , , 
i 

I I I 04 r::: i 
, 

1 ! 04, :: l i ! i 

I I :.480 I ~ -~ 19 ~.: I .:.... :)4-1 

I ~83 !J ! ! 0498 j " n 
L .. '-' 

i I I 0506 I 
i 

I 0<;<': 
I i vl-' 

PLATE K-485 



Date 
Time , , Elapsed Time", Applied Stress , Dial Reading 

Strain 
(HH:MM:SS) (HH:MM:SS) (kPai (%) 

90930 00030 0518 

91000 00100 0526 
91100 002:00 O<:;~-vjl 

91300 0:0400 0552 

91700 0:08:00 0567 
9:2400 0:1500 I 0580 

93900 0:30:00 0591 

10:09:00 f:OO:OO 0600 
110900 2:00:00 0607 

13:0900 4:00:00 0613 

1709:00 8:00:00 0621 

04/17/00 9:09:00 24:00:00 383.0 0633 4.05 

04/18/00 7:2500 766.1 1332 11.04 

04/19/00 15:45.00 1532.2 2226 19.98 

04/20100 16:40:00 766.1 2139 19.11 

04/21/00 700:00 3830 2006 17 78 
14:4500 191 5 1850 16.22 

04/22/00 9:20:00 47.9 1464 12.36 

PLATE K-486 
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Sample 

Depth 

Classification 

10 

58-31-354 

4.57 m 

CL 

k~ KLEINFELDER 

35-8163-05 

------- ~ 

100 
pqESSURE - kPa 

Dry density, kN/m"3 

Water content, % 

Initial 

15.2 

28.9 

~ --

1000 

Final 

16.0 

24.5 
.----- - ----

Sample height. mm 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

25..+ 

CONSOLlDATION TEST RESULTS 

23.1 

P~~I:::' 

K-487 



Legacy Parkway 

BOring Numoer: SB-31-354 
Samole Deoth: 4.6 m 

Before Test 
(g) 

Wet WI. + Ring 193.4 
Ring Weight 45.2 

WetWt. 148.2 
Wet + Tare 
Dry + Tare 
Tare Wt. 

Date 
Time 

(HH:MM:SS) 

05/06/00 11:~0:00 

11 :30:00 
13:05:00 

05/07/00 11 :30:00 
16:10:00 

05/08/00 9:30:00 
05/09/00 8:50:00 
05/10/00 5:50:00 
05/11/00 9:30:00 

16:20:00 
05/12/00 6:50:00 

14:30:00 

Kleinfelder, Inc. 
Consolidation Test Data 

I 
After Test 

(g) 

196.5 
168.3 
8.1 

I Elapsed Time'l 
(HH:MM:SS) 

I 

Project Number: 35-8163-05 

Before Test After Test 
(mm) (mm) 

I Sample Heightl 25.4 25.9 
I Samoie Diameterl 49.0 

Water added at 4.8 kPa . 
• Elaosed Time shown onlv for time rates. 

Appliea Stress 

I I Dial Reading 
Strain 

(kPa) (%) 

0203 I 
4.8 I 0190 -0.13 
12.0 0204 0.01 
23.9 0246 0.43 
47.9 0310 1.07 
95.8 0448 2.45 

191.5 0671 4.68 
383.0 0956 7.53 
766.1 ~298 10.95 
383.0 1264 10.61 
191.5 I 1208 10.05 
47.9 1057 8.54 

PLATE K-488 
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Sample 58-31-354 

Depth 13.41 m 

Classification Cl 

.-

--~ 

100 
PRESSURE - kPa 

Dry density, kN/m"3 

Water content, % 

Sample height, mm 

Initial 

16.9 

22.0 

25.4 

~ -

1000 

Final 

17.8 

20.5 

24.1 
----------~-----

legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

PLA, -

I 
:::JpOJE:;-:- .VC 35-8163-05 I 

~~--------------------------------------------------------------------------------------_/ 

:k.-iJ KLEIN FELDER 
K-489 CONSOLIDATION TEST RESULTS 



00 32 

03 4~ 

0.03 

0.03 8 

~ 
~ 0.04 0: 
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c::: 

004 2 

, 044 

0046 

0048 
o 
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~ 

Sample 

Depth 

Pressure (MPa) 

Cv (m:/day) 

-

~ 

10 

."~ K LEI N F E L 0 E R 

35-3163-05 

15 20 " 30 
SQUARE ROOT of TiME (min) 

58-31-354 

13.4 m 

• 0,10 0,19 

Legacy Parkway - Preferred Alternative 

1-215 to 1-1S/US 89 Interchange 

TIME RATE CONSOLlDATION 

-.,., 

35 40 

K-490 

TIME RATE 'RTC; :·M·B ZOOJSB2A.G?J 6/1100 



Legacy Parkway 

BOring Number: SB-31-354 
Sample DeDth: I 13.4 m 

Before Test 
(g) 

Wet WI. + Ring 201.1 
Ring Weight 45.4 

Wet WI. 155.7 
Wet + Tare 
Dry + Tare -
Tare WI. 

Date I 
Time 

(HH:MM:SS) 

05/06/00 I ! 12:05:00 
13:30:00 

05/07/00 11 :30:00 
16:10:00 

05/08/00 I 7:55:00 
8:00:00 
8:00:06 
8:00:15 
8:00:30 
8:01 :00 
8:02:00 
8:04:00 
8:08:00 

I 8:15:00 

I 8:30:00 
900:00 

: 10:00:00 I 
I 
I ~ 2:00:00 
I 

I 
16:00:00 I 

I 
05/09/00 I 300:00 I I 

I I 8:~3:00 I 
I I 

I i 8: ~ 3:06 I 
I 

: ·3'13::5 I 
I I a ~ 3:30 I I 

Kleinfelder, Inc. 
Consolidation Test Data 

After Test 
(g) 

... 

207.8 
181.7 
8.7 

I 
I Elapsed Time" I 

(HH:MM:SS) I 

I 

0:00:00 
0:00:06 
0:00:15 
0:00:30 
0:0 1 :00 
0:02:00 i 

0:04:00 
0:08:00 
0: 1500 I 
0:30:00 
1 :00:00 I 

I 2:00:00 
400:00 i 

I 
800:00 ! I 

I 

0:00:00 I ! 
I I 

I 2400:00 I I 
i 

I 0:00:06 i i 
I 0:00: 15 I 
! 0:00:30 I 

I I 

Project Number: 35-8163-05 

Before Test 

I 
After Test 

(mm) (mm) 

l SamDle Height! 25.4 23.8 
I Sample DiameterJ 49.0 

Water added at 4.8 kPa . 
• E:apsed Time shown only for time rates. 

Applied Stress 

I Dial Reading I I 
Strain 

(kPa) (%) 

0188 
4.8 0191 0.03 
~ 2.0 0217 0.29 
23.9 0250 0.62 
47.9 0306 1.18 
95.8 0325 1.37 

0334 
0338 
0342 
0346 

0350 
0354 
0357 
0360 

I 

0363 

I 
0365 

I 0367 

I 
I 0370 I I I I 

I i i 
I 

'1~~"" 
-..J':'iA... 

95.8 \ ""' ...... -1 I 
I • 86 

I ~.)r- I 
I 

-101 :::. I ! 0400 I i z. ~ 2 ',-, ,.,-,' I 
I I 

i I Dt. ~ -: i I I 
I 0·''''''''' I i i -,,-..:. 

I '0427 ! I 
I I 

PLATE K-491 



Date I I 
Time Elapsed Time" 

I 
Applied Stress 

I Dial Reaaing I 
Strain 

(HH:MM:SS) (HH:MM:SS) (kPa) (%) 

8:14:00 0:01 :00 0433 

8:15:00 0:02:00 0439 

8:17:00 0:04:00 0444 

8:21 :00 0:08:00 0448 

8:28:00 0:15:00 0451 

8:43:00 0:30:00 0455 

9: 13:00 1 :00:00 0458 

10:;3:00 2:00:00 0461 

12: 13:00 4:00:00 0464 

16:13:00 8:00:00 0467 

OS/10/00 8:13:00 24:00:00 191.S 0472 2.84 

OS/11/00 9:30:00 383.0 0613 4.25 

OS/I2100 6:50:00 766.1 0830 6.42 

14:30:00 383.0 0805 6.17 

OS/13/00 9:40:00 191.5 0770 5.82 

OS/15/00 7:30:00 47.9 0685 4.97 

PLATE K-492 
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Sample 58-31-355 

Depth 24.23 m 

Classification CL 

k~ KLEINFELDER 

-~ ~ --

100 
PRESSURE - kPa 

Dry density, kN/m"3 

Water content. % 

Initial Final 

15.8 16.6 

25.8 24.7 
------- --------

Sample height. mm 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

25.4 

CONSOLlDATION TEST RESULTS 

24.1 

1000 

K-493 
j 35-8163-05 

------------------------------------------------------------------------------------_" 



o.o64l,....---------------------------------. 

o O.074r-----------------------------------------------------------------------~ 
z 
is 
« 
UJ 
0:: 

~0076tt---------------------------------------------------------------------~ 
c 

O.07Brt-------------------------------------------------------------------- j 

O.OBO~~~~~~~~~ 
OOB2t----""~;;;:::--------------------------------------j 

O.OB4t-----------------~~~-__s_~.---------------------------------------1 

O.OB60~-------0~-------~1~C------~1~5------~2~O------~2~5------~3~O------~3~5------~40 
SQUARE ROOT of TIME (min) 

Sample 58-31-355 

Depth 24.2 m 

Pressure (MPa) • 0.19 0.38 

Cv (m=/day) 
---------------------~---------- -----------------------~---~---

~_I K LEI N F E L 0 E R 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

TIME RATE CONSOLIDATION K-494 

I 
f 
I 

i 
I 
! 35-3163-05 

~------------------------------------------------------------------------------------~) TiME RATE IRTC) 2·M·B Z00.3S82A.G?J 6/1100 



Legacy Parkway 

Bonng Number: SB-31-355 
Sample Deoth: 24.2 m 

Before Test 
(g) 

Wet Wt. + Ring 195.6 
Ring Weignt 45.2 

Wet WI. 150.4 
Wet ... Tare ~'~" 

". 
Dry + Tare 
Tare WI. .. 

Date I 
Time 

(HH:MM:SS) 

04/21/00 8:4000 
10:25:00 
13:25:00 
16:30:00 

04/22/00 9:20:00 
04/23/00 8:00:00 

8:09:00 
8:09:06 
8:09:15 
8:09:30 
8:10:00 
8:11:00 
8: 13:00 
8:17:00 

, 
8:24:00 
8:39:00 
9:09:00 

I 10:09:00 I 
i 12:0900 I 

160900 I 
04/2.:1/00 I I 8:09:00 I 

I 8:00:00 I 
! I 8:00:06 ! 
I I 8:00::5 I 

Kleinfelder, Inc. 
Consolidation Test Data 

After Test 
(g) 

.. , 
.. 

" 

202.7 
173.1 
8.3 

Elapsed Time" 

I (HH:MM:SS) 

I I 

I 
I 

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: 15:00 

I 0:30:00 I 
1 :00:00 
2:0000 
4:00:00 
8:00:00 I 

24:00:00 I ! 
0:00:00 i I 
0:00:06 I I 

I 0:00: 15 I I 
I 
! 

Project Number: 35-8163-05 

Before Test 

I 
After Test 

(mm) (mm) 

Sample Helghtj 25.4 23.7 
Sample Diameterj 49.0 

Water added at 4.8 kPa. 
" Elapsed Time shown onlv for time rates. 

Applied Stress 

I Dial Reading 
Strain 

(kPa) (%) 

I 04 ~ 1 
4.8 0424 O. i 3 
'12.0 0446 0.35 
23.9 0481 0.70 
47.9 0541 1.30 
95.8 0617 2.06 
191.5 0640 

0654 
0661 
0667 
0674 
0681 
0687 
0691 , 

0695 I 

I 
0699 I 
0702 I 
0706 i l 
0709 

, 
I I 
I 

o-·~ ' { ,L. I 

-: 91.5 i I 07~7 I : 306 I 

383,0 I I 0750 i L 3.39 

i 
i 0765 I \ I 

I i on.: I 
I 

PLATE K-495 



Date 
Time Elapsed Time' Applied Stress 

Dia'. Reading I 
Strain 

(HH:MM:SS) (HH:MM:SS) (kPa) (%) 

8:00:30 0:00:30 0783 
8:01:00 0:01 :00 0793 I 
8:02:00 0:02:00 0802 

8:04:00 0:04:00 0810 

8:08:00 0:08:00 0817 

8: 15:00 0:15:00 0823 

8:30:00 0:30:00 0828 

9:00:00 1 :00:00 0833 

10:00:00 2:00:00 0837 

12:00:00 4:00:00 0842 

16:00:00 8:00:00 0847 

04/25/00 8:00:00 24:00:00 0852 

04/26/00 11 :35:00 766.1 1068 6.57 

04/27/00 7:50:00 383.0 1036 6.25 

17:00:00 191.5 0994 5.83 

04/28/00 8:15:00 47.9 0889 4.78 

PLATE K-496 
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10 

15 

20 

25~1----------------------------------------------------------------------1 

30r--------------------------------------------------------------------------~ 

35~ ____ ~------------------~~----------------~~~----------------~ 10 100 1000 10000 

Sample 

Depth 

Classification 

PRESSURE - kPa 

S8-31-355 Dry density, kN/m"3 

42.52 m Water content. % 

CL Sample height. mm 
----_._----

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

Initial Final 

15.0 16.1 

29.0 25.9 

25.4 23.6 

;:;LA ,= 

I k~ KLEIN FELDER 

~._;:;~_S_vE_C_;_,v_C_. __ ~_~5_-3_16_3-_05 ________ -----C-O_N_S_O __ LI_D_A_T_J_O_N_T_E __ S_T_R_E_S_U __ LT_S ____ -K-4-9-i--J 



Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

BOring Numoer: S8-31-355 
Sample Depth: 42.5 m 

Before Test , After Test 
(g) (g) 

Wet WI + Ring 190.7 
Ring Weight 44.5 

Wet Wt. 146.2 
Wet + Tare 195.3 
Dry + I are 165.9 
Tare Wt. 8.1 

Date Time I 
(HH:MM:SS) 

Elapsed Time., 
(HH:MM:SS) I 

04/21/00 9:10:00 
10:25:00 
13:25:00 
16:30:00 

04/22100 9:20:00 
,3:40:00 

04/23/00 9:30:00 
04/24/00 7:50:00 

19:00:00 
04/26/00 11 :35:00 
04/27/00 7:00:00 

17:00:00 
04/28/00 8: 15:00 
04/29/00 11 :00:00 I 

Project Number: 35-8163-05 

Before Test , After Test 
(mm) (mm) 

L Sample Heightl 25.4 25.9 
I Sample Diameterl 49.0 

Water added at 4.8 kPa. 
* Elapsed Time shown onlv for time rates. 

Applied Stress 

I I Dial Reading I I 
Strain 

(kPa) (01. \ ,0 I 

I 0210 
4.8 0198 -0.12 
12.0 0212 0.02 
23.9 0236 0.26 
47.9 0284 074 
95.8 0349 1.39 

191.5 0480 2.70 
383.0 0658 4.48 
766.1 0916 7.06 

1532.2 I 
I 

1301 

I 
10.91 

766, 1253 10.43 
383.0 1180 9.70 
191.::: 1089 8.79 
..17.9 0908 I 5.98 

PLATE K-498 



5r-----------------------------------------~--------------------~ 

10 

~ 

z 
;:c 
a:: 
I- 15 (/) 

5 
c:: 
w 
> 

20 

25r---------------------------------------------------------------------1 

30~-----------------------------------------------------------------1 

35~ ______ ~~ ________________________ ~~ __________________________ ~. 

10 100 1000 
PRESSURE - kPa 

Initial Final 

Sample S8-31-356 Dry density, kN/m"3 12.0 14.2 
----- -----------

Depth 6.10 m Water content. % 44.2 34.2 
---- ---- ----- --

Classification CL Sample height, mm 25.4 21.6 
------------- - - ---------------

k~ KLEINFELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-1S/US 89 Interchange 

CONSOLlDATJON TEST RESULTS 
.~~CvE~-;- \fe 35-3163-05 ) 
~--------------------------------------------------------~ 

K-499 



Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

Boring Number SB-31-356 
Sample Depth 6.1 m 

~:,_ -:": .:c-,'. '.' :l 
~ -« f 

~~~ 

Date 
I I 

Time 

I 
I Elapsed Time-I 

(HHMM:SS) (HHMM:SS) 

04/07100 1550:00 I 

I 
I 

19:0000 I 
04/08/00 8:00:00 

1610:00 
04/09/00 845:00 
04/11/00 142000 

143000 00000 
14:3006 0:0006 
14 30 15 I 00015 
143030 00030 
143100 001 :00 
143200 002:00 
1434:00 00400 
143800 008:00 

I I 1445.00 01500 

I 
15.0000 03000 

I 
I 

~5 3000 I rClOOO I I I I 

! / 1630'00 I 2QOOO I I 
I 

'i8:3C:'JO I 40000 I I I I , 

I 

I I 

i i 223COO i 80000 I I 
I 

04/12/00 I I 1.1 3000 I 240000 I 

I 
I 

04/14/00 I I 80000 ! I ooooe I I ! i I 80006 i DOO06 I I 
I I I I 

I I I i SOC' 5 I ! ClOD ~ 5 I I I 

Project Number: 35-8163-05 

Before Test After Test 

(mm) (mm) 

I Sample Height/ 25.4 20.8 
l Sample Diameter! 490 "'>~ 

'1I!i~ .. ~" • 

I 

Water added at 4.8 kPa. 
- Elapsed Time shown on Iv for time rates. 

Appliec Stress 

I I 
Dial Reading 

I I 
Strain 

(kPa) (%) 

0100 
48 0115 0.15 
12.0 I 013! 0.37 
23.9 0164 I 0.64 
479 0263 1.63 
958 0341 241 

191.5 0350 
0361 
0372 
0423 
0440 
0465 
0495 

I I 0522 
052/ 

I 
, 0546 I 

i 
1<:;--
...., .... 1 , I I 

! 
I 0646 j i I 

I I 0673 II I i 
I c69-- ! I , 

I 
: 9 ~ "' 

I 

I .'1-~~ I 

I 0.23 I I 

38:;:] I I 07SC ! I 5.60 

I I I ~ -~ ; Vi, " . .-1' 

I 

I I I 0779 I 
I 

I 

PLATE K-501 



Date 
Time Elapsed Time" Applied Stress 

I I I 
Strain 

(HH:MM:SS) (HH:MM:SS) (kPa) 
Dial Reading 

(%) 

8:00:30 0:00:30 0840 
8:01:00 0:01 :00 0863 
8:02:00 002:00 0897 
8:04:00 0:04:00 0917 
8:0800 0:08:00 0974 
8:1500 0:15:00 0985 
8:3000 0:30:00 1121 
9:0000 100:00 1182 

1000:00 2:00:00 1270 
12:0000 4:00:00 1304 
16:00:00 8:00:00 1312 

04/15/00 8:0000 2400:00 1347 
04/17/00 7:00:00 383.0 1943 18.43 

9:0000 3830 1925 18.25 
14:00:00 191.5 1867 17.67 

04/18/00 72500 479 1638 1538 

PLATE K-502 



or---~---'~=--------------------------------------------' 

5r-----------------------------------~~--------------------------------~ 

10 ! 

~ 

Z i 
:::( I 

a:: I 
>-- 15 (f) 

:::( 
U 
i:: 
a:: 
w 
> 

20 

25r--------------------------------------------------------------------1 

30r-----------------------------------------------------------------------------J 

35~ ____ ~------------------~~----------------~~----------------~ 10 100 1000 10000 
;:",ESSURE . kPa 

Initial Final 

Sample 58-31-356 Dry density, kN/m A 3 11.9 14.4 
--_ .. ------ - ---------

Depth 18.29 m Water content. % 45.6 34.1 

Classification CH 

k~ KLEIN FELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

K-503 CONSOLlDATION TEST RESULTS 
:=:::::Su~:;- ve 35-3163-05 i 

~----------------------------------------------------------------------------------------~) 



Kleinfelder, Inc. 
Consolidation Test Data 

Legacy Parkway 

BOring NumDer: SB-31-356 
Sample Depth I 183m 

t:' -~.... ~ ~ , 
r ' 
; , 

, 
~ 

Dare 
I I 

Time 

I 
I Elapsed Time*1 

(HHMMSS'I (HHMM:SS) 

04/0 I /00 I I 11 5000 I 
133000 i 
1545.00 

I 

04/08/00 8.3000 

1615.00 
04/09/00 84000 

04/10/00 8AOOe 
04/11100 142000 

04/12/00 83000 I I 
143000 I I I 

04/13/00 I 12 15 00 I I I 
I I 

I I 

I 04/14/00 I I 83000 I i 

I 

Project Number: 35-8163-05 

Before Test 
(mm) 

After Test 
(mm) 

Water added at 8.6 kPa. 
* E!apsed Time snown only for time rates. 

Applied Stress 

I I Dial Reading I I Strain 
(kPa) I (%) 

0214 

8.6 0156 -0.58 
16.8 0174 -040 

335 0231 0.17 

67.0 0310 0.96 
134.5 0476 262 

268.6 0787 5.73 
.::~- -
v~ I I 1583 13.69 

10754 2260 I 2046 

5377 2215 20.01 

268.6 2116 1902 

670 1843 I 1629 

PLATE K-504 
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I 
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I 
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I 
I 
I 
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I 
I 
I 
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~ 
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4: 
e::: 
f-
(/J 

;:( 
U 
f-
e::: 
w 
> 

,a 

5 

10 

15 

20 

25~--------------------------------------------------------------------j 

30r-----------------------------------------------------------------------~ 

35~ ______ ~~------------------------------~~--------------------------~~ 10 100 1,000 
PRESSURE - kPa 

Sample RB-371 Dry density, kN/m"3 

Depth 3.05 m Water content, % 

Classification CL Sample height. mm 

Initial Final 

13.4 

38.2 

25.4 

15.0 

32.5 

22.S 

01 I' = / L./"1/1.... 

k~ K LEI N F E L 0 E R 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

CONSOLlDATION TEST RESULTS K-713 
35-8163-05 



Legacy Parkway 

BOring Number: RB-371 
Sample Depth: 3.0 m 

Before Test 
(g) 

Wet Wt. + Ring 186.4 
Ring Weight 46.4 

Wet Wt. 140.0 
Wet + Tare 
Dry + Tare 
Tare wt. 

I 
, 

Time 
Dale 

(HH:MM:SS) 

04/25/00 10:50:00 
11 :30:00 
13:30:00 

04/26/00 11 :35:00 
04/27/00 7:00:00 

17:0000 
04/28/00 10:4500 
04/29/00 11 :0000 
04/30/00 10:1500 

12:00:00 
18:00:00 

05/01/00 7: 15:00 I 

Kleinfelder, Inc. 
Consolidation Test Data 

After Test 
(g) 

-

189.2 
156.3 
8.6 

I Elapsed Time/ 
(HH:MM:SS) I 

I 

Project Number: 35-8163-05 

Before Test After Test 
(mm) (mm) 

I Sample Height 25.4 25.9 
I Sample Diameter 49.0 

Water added at 4.8 kPa . 
• Eiapsed Time shown onlv for time rates. 

Applied Stress 

I Dial Reading I I 
Strain 

(kPa) (%) 

0188 I 
4.8 0176 -0.12 
12.0 0204 0.16 
23.9 0266 0.78 
47.9 0364 1.76 
95.8 0526 3.38 
191.5 0827 6.39 
383.0 1249 10.6, 
766.1 1699 ~ 5. 11 
383.0 1643 ~4.55 

191.5 1535 13.47 
47.9 1246 10.58 

PLATE K-714 
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I 
I 
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~ • . 

5 

0 

15 

20 

25 

30 

35 
10 

Sample 

Depth 

Classification 

k~ K LEI N F E L D E R 

.p~OJECT .'\Ie 35-3163-05 

-

RB-371 

19.81 m 

CL 

... - -- --------

100 
PRESSURE - kPa 

::::----.... 

I 

-. 

1.000 

Initial Final 

Dry density, kN/m"3 

Water content, % 

Sample height. mm 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

17.7 

17.6 

25.4 

CONSOLIDATION TEST RESULTS 

18.6 

16.3 

24.1 

P!...Jj.il:: 

K-i15 



0.044r-----------------------------------. 

1.046\ 
00481-""'''--:---------------------------------1 

0.050r---------=~_a;;;~:::::------------------------1 

~~-+-----_____111_ 
0.052t-------------------------------------l 

CJ 0.05 4 
z 
6 
< w 
a:: 
;i 0.05 6 
0 

0.05 8 

0.062!----~ .... ~o;;;:::-:=------------------------------l 

0064~--------------===~======::==!=~~~~=------~==~~~~~ 
~ 

00660~-------~~~------~1~O------~1~5------~2~O------~2~'5~----~3~O~----~3~5~----~40 
SQUARE ROOT ofTlME (min) 

Sample RB-371 

Depth 19.8 m 

Pressure (MPa) • 0.19 0.38 

Cv (m2/day) 
.----------- ---------------_._------- ._---

I::;Lr, I C 

..... ~ K LEI N F E L 0 E R 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

K-716 TIME RATE CONSOLIDATION l PF<CJEC~ NO 35-8163-05 
nME RATE ("Tel 2-M·6 ZOOJRB.GPJ 611100 



Legacy Parkway 

BOring Number: 
Sample Depth: 

Wet Wt. + Ring 
Ring Weight 

WetWt. 
Wet + Tare 
Dry + Tare 
Tare WI. 

Date I I 
04/25/00 I 

04/26/00 
04/28100 

! 
! 

I 04/29/00 i I 

04/30/0C I 
I 

I i 
I 

RB-37i 
19.8 m 

Before Test 

(g) 
202.6 
45.2 

157.4 

Time 
(HH:MM:SS) 

9:20:00 
10:30:00 
12:30:00 
15:25:00 
11 :40:00 
8:00:00 
8:0300 
8:03:06 
8:03:15 
8:03:30 
8:04:00 
8:05:00 
8:07:00 
8:11 :00 
8:18:00 
8:33:00 
9:03:00 

10:03:00 
12:03:00 
16:03:00 
3:03:00 

10:09:00 
10:0906 
~009:5 

I 
I 

I 
I 

I 

I 

Kleinfelder, Inc. 
Consolidation Test Data 

I 

I 
After Test 

(g) 

209.5 
187.7 
8.6 

I Elapsed Time'l 
(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 
0.15:00 
0:30:00 I 
100:00 i 

i 

2:00:00 i 

4:00:00 I 
8:00:00 ! 

24:0000 ! 

0:00:00 I 
0:00:06 ! 

I 

O:OO:~5 i 

I 
i 
i 
I 

I 
I 

i 
I 

i 
i 

Project Number: 35-8163-05 

Before Test After Test 
(mm) (mm) 

I Sample Heightj 25.4 23.8 
I Sample Diameterl 49.0 

I 

Water added at 4.8 kPa. 
* Elapsed Time shown only for time rates. 

Applied Stress 

I Dial Reading I 
Stram 

(kPa) (%) 

0203 I 
4.8 0232 0.29 
12.0 0263 0.60 
23.9 0302 0.99 
47.9 0360 1.57 
95.8 0429 2.26 

191.5 0450 
0461 
0466 
0469 
0473 

i 0479 
0485 I 
0489 
0493 i 

I 0497 I 

I 
050i I 
0505 I 

i 

I I 0508 I , 
, 

i 
.1e; ~ A 

, 
l i vv. 

191.5 ! Oe;~" : ~ A ~ 

i I 
0..1 _ , ~_ L 

3830 i I 0550 ! I JJ. i 
i 

I ! oe;-~ voc I I 

I , 0575 j I i 

PLATE K-717 



Date I 
Time Elapsed Time" Applied Stress 

I I Dial Reading 
Strain 

(HH:MM:SS) (HH:MM:SS) (kPa) (%) 

10:09:30 0:00:30 0580 
10: 1 0:00 0:01 :00 0587 
10:11:00 0:02:00 0593 
10:13:00 0:04:00 0601 
10:17:00 0:08:00 0607 
10:24:00 0: 15:00 0613 
10:39:00 0:30:00 0619 
11 :09:00 1 :00:00 0623 
12:09:00 2:00:00 0628 
14:09:00 4:00:00 0633 
18:09:00 8:00:00 0637 

05/01/00 10:09:00 24:00:00 383.0 0642 4.39 
05/02100 7:00:00 766.1 0822 6.19 

18: 15:00 383.0 0800 5.97 
05/03/00 7:50:00 191.5 0770 5.67 

9:45:00 47.9 0705 5.02 

PLATE K-718 
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5 ~ 
a 
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20 

25 

30 

35 
10 

Sample RB-395 

Depth 1.52 m 

C !assification CL 

k~ KLEIN FELDER 

:5-3163-05 

~ 
--- ~ --

100 
?RESSURE . kPa 

~I --

1,000 

Initial Final 

Dry density, kN/m"3 12.8 15.0 

Water content, % 40.1 30.9 

Sample height mm 25.4 21.6 ------

PLAiE 

1-215 to 1-15/US 89 Interchange 

CONSOLIDATION TEST RESULTS K-831 
I 

) 
~------------------------------------------------------------------------



v 

5 

0 

5 

20 

25 

30 

35 
10 

Sample 

Depth 

Classification 

k-fl KLEINFELDER 

~ 

RB-395 

4.57 m 

CL 

~ 
...... 

100 
PRESSURE· i<Pa 

Dry density. kN/m"3 

Water content. % 

Sample height mm 

1-215 to 1-15/US 89 Interchange 

~, -....' 

1,000 

Initial Final 

12.7 14.9 

41.4 30.6 

25.4 21.6 

CONSOLIDATION TEST RESULTS K-833 
~~_~_.~_C_~_E_·~_~_._v_C _____ 3_5_-3_1_6~_~-_0_5 _________________________________________________________________ ) 



u 

5 ~ 
0 

5 

20 

25 

30 

35 
10 

Sample RB-398 

Depth 4.57 m 
----

Classification CL 

k.~ KLEIN FELDER 

:::cr =,-..- \,'r 
,-,v_ --' J ........ 25-3163-05 

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

100 
PRESSURE - ~Fa 

Dry density, kN/m"3 

Water content. % 

_Sample height. mm 

1-215 to 1-15/US 89 Interchange 

Initial 

14.2 

32.1 

25.4 

~ 
-.' 

1.000 

Final 

15.8 

25.7 

22.9 

CONSOLlDAT10N TEST RESULTS K-839 

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



r 00241r-----------. 

(J 
z 

J02~---------------------------------------------------------------------------J 

O.028t---y-------------------------------J 

o.o3or-----------........::JI-----==~=:;;:;;;:::::::::============-1 

~ 0032~------------------------------------------------------------------~ 
CJJ 
i!: 

O.034t--~-------------------------------~ 

~036f------~-----------------------------------------------------------------~ 

00381----------------~~~------------------------------------------------~ 

o. 040!;-___ -= ___ -:;-;::--__ ---::-~---~---~:----~~---."..."....----.J o 5 10 15 20 25 30 35 40 

Sample 

Depth 

Pressure (MPa) 

Cv (m :/day) 

SQUARE ."OOT oi TIME [min) 

RB-398 

4.6 m 

• 0.02 ..... ...... 0.05 

I!~ K LEI N F E L D E R 
1-215 to 1-15/US 89 Interchange 

TIME RATE CONSOLIDATION K-840 
! ~~Cj=C! NO 15-8163-05 \, --

TIME RATE IRTC) ';:-M-8 ZOOJSUP.GPJ 6{11QO 



U' 

5 ~ 

z 
<: 
a:: ..... 
(fJ 

-.J 

< 
S:2 
>-
a:: 
~ 

> 

O 

15 

20 

25 

30 

35 
10 

Sample 

Depth 

Classification 

k~ KLEINFELDER 

35-8163-05 

RB-399 

4.57 m 

CL 

e.- ~ ----

100 
PRESSURE - kPa 

Dry density, kN/m"3 

Water content. % 

Sample height. mm 

1-215 to 1-15/US 89 Interchange 

Initial 

15.5 

25.4 

25.4 

~ __ I 

1.000 

Final 

17.1 

22.5 

23.1 

?L;' i:= 

CONSOLIDATION TEST RESULTS K-843 
I 

~------------------------------------------------------------------------------------~I 



5r---------------------------------------~~------------------------~ 

10 

~ 

~ 
<:( 

a:: 
>- 15 (f) 

::i 
S:! 
,-. 
c:: 
UJ 
> 

20 

251----------------------------------------------------------------------------~ 

30r---------------------------------------------------------------------------~ 

35~ ________ ~ ______________________________ ~~ ______________________________ ~ 

10 100 1,000 
PRESSURE - kPa 

Initial Final 

Sample RB-400 Dry density, kN/m"3 13.1 15.1 

Depth 1.52 m Water content. % 38.4 30.2 

Classification CL Sample height. mm 25.4 22.1 

PLAI~ 

k~ KLEIN FELDER 1-215 to 1-15/US 89 InterChange 

CONSOLJDA TION TEST RESULTS K-845 
35-3163-05 

J 
I 

I 



U -
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20 

25 

30 

35 
10 

Sample RB-406 

Depth 4.57 m 

Classification CL 

k~ KLEINFELDER 

OCWJECTNO 35-3163-05 

~ 
... 

100 
PRESSURE - kPa 

Dry density, kN/m A 3 

Water content. % 

Sample height, mm 

1-215 to 1-15/US 89 Interchange 

~ 
'\.. ... ' 

1, ,000 

Initial Final 

13.4 14.7 

35.2 31.9 

25.4 23.4 

CONSOLIDATION TEST RESULTS K-859 

I 

I 
i 

I 
I 

I 
: 

I 





300 

~ 

... 
250 

, c 
-.,. 
~ 

... 
}~. 

: ~ 

! 

200 ... ¢ 

S 
T ~ 

~ 

R 
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S 
S 150 ;;) 

k 
~ // 

P ~ Aft 
/ 

-" a //* 
/ 

/ 
:* , 

... 0 
/r~ 100 /-

"* " -
I 

.... 
0 

... 
/ ... • *' ------- • r.>;t: /.--

.... , 
'1< 

50 c ...... • --
0/1< • 

1 

i.! • ,-. 

/-
2 4 

Specimen Identification I 

.1 58-12-263 5.2 i , 

1:1 58-12-263 18.3 i 
I 

.... i 58-12-263 41.1 
i 

*! 58-12-265 4.6 I 

i 

~i 58-12-265 30.5 i 

¢I S8-12-265 48.8 

.k.iI KLEINFELDER 

, 
\ 

¢ 

A A A A A 

~ 
-~;p=-

---y 

• 

6 8 10 12 

STRAIN. % 

USCS Classification I qu (kPa) 'DD (kN/m'~ 

lean CLAY (Cl) ~ 74 i 

lean CLAY (Cl) I 103 i I 

SilT (Ml) 262 

lean CLAY (Cl) 
, 

167 15.7 

lean CLAY (Cl) 272 16.1 

51lT (MLI 220 15.1 

Legacy Parkway - Preierred Alternative 

1-215 to 1-15/US 89 Interchange 

I 

j 

i 

: 

~ 

14 

MC% 

27 

26 

27 

_____________ UNCONFINED COMPRESSION TEST K-914 
~P_R_O_v_iE_C __ !_,~_C ______ 35_-_8_16_3_-_05 ____________________________________________________________________ ) 



r 
300-------------------------------------------------------------

250-------------------------------------------------------------

200 

S 
T 
R 
E 
S 
S 150 • 
k 
P 
a • 

100--------•• ---------------------------------------------------------

• 
• 

50----------------------------------------------------------------

• 

2 4 6 8 10 12 14 

STRAIN, % 

Specimen Identification USCS Classification I qu (kPa) ioo (kN/mJ~ MC% 

el S8-12-265 73.2 i Lean CLAY (CL) ] 197 i 16,4 ! 26 i 

I I I 
i i 

I 

i i I 
i 

i I i 
, 

I I 

i 

J...~ KLEIN FELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

------------UNCONFINED COMPRESSION TEST 

PUlE 

I 
I K-915 

;:)POJECT NO 35-8163-05 I 
-------------------------------------------------------------------------------------/ 

1 



S 
T 
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E 
S 
S 

k 
P 
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300-------------------------------------------------------------

250-------------------------------------------------------------

.. /~-<. 
200 • --... -

... ... ..----:. 
.--y 

.L 

150 ... ..... 

~ ::: ~ 

*'. 
~ 

100 
l': 

* 
.-e 

• 
* .... -k" 

• .~. ../...-¥/ 
50--~~--~~~--~-~--------------------------------------------------------

... ... 
!i 

~t~~ 

0/ 2 4 6 8 10 12 14 16 

STRAIN. % 

Specimen Identification USCS Classification I qu (kPa) PO (kN/m'j MCa;. 

_I S8·31·353 11.9 Silty SAND (SM) I 89 I 17.2 I 21 

:::f S8·31·353 30.5 lean CLA Y (Cl) I 206 i 12.8 i 38 

41 S8·31·354 
I 

4.6 lean CLAY (Cl) i 106 ! 14.0 i 35 

*: S8·31-354 
I 

13.4 lean CLAY with sand (Cl) I 103 i 17.1 22 

~! S8·31·355 18.1 lean CLAY (Cl) I 178 I 14.7 31 

vi S8·31-355 42.5 lean CLA Y (Cl) i 110 15.9 26 

I KLEIN FELDER .... Legacy Parkway· Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

-------------UNCONFINED COMPRESSION TEST 
;:Jr::;:.OJE::: NC 35-8163-05 

\ 

F!..A Ie 

K-934 



S 
T 
R 
E 
S 
S 

I< 
P 
a 

300-------------------------------------------------------------

250------------------------------------------------------------

200------------------------------------------------------------

150----------------------------------------------------------------

100-------------------------------------------------------------

• • • e 

50--------~:------------------------------------------------------e 

.1 
... ; .... , 

, 
I 

I 
I 

~: 

Ie 
Ie 

2 

Specimen Identification 

58-31-356 6.1 

58-31-356 18.3 

4 6 8 

STRAIN. % 

I 

I USCS Classification 

1 Lean CLAY (CL) , 

I Fat CLA Y (CH) 

i 
I 

I 

1 

I 
, 

, 

10 12 14 16 

I qu (kPa) pO (kN/m'l MC% 

73 I 13.7 
I 

37 
i 

I 

; 

I 64 ! 14.6 i 30 

I I I 
I 

! 

, 
i 

: 

~~ KLEIN FELDER 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

UNCONFINED COMPRESSION TEST 
P~OJEC-:-,VO 35-3163-05 

P'---~i= 

K-935 

~~------------------------------------------------------------------------------------
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300-------------------------------------------------------------

250------------------------------------------------------------

200------------------------------------------------------------

150--------------------------------------------------------------

100--------------------------------------------------------------

.... 
,Z' .... 

.... " 50 ... .... .... ---. • .. 
<" 

1: 
,W • , 

, . 
• 

1 2 4 6 8 10 12 14 16 

STRAIN. % 

Specimen Identification i USCS Classification 1 qu (kPa) !OO (kN/m'~ MC% 

el RB-371 3.0 i lean CLAY (Cl) 
I 

43 I 14,3 I 34 

xi RB-371 19.8 i lean CLAY (Cl) I 63 i 18.5 17 
~ 

, 

I 
I 

: I i I , 

1 
I 

! I i 

! I 
I 

! I 
I 
I 

hi K LEI N F E L 0 E R 

Legacy Parkway - Preferred Alternative 

1-215 to 1-15/US 89 Interchange 

------------UNCONFINED COMPRESSION TEST 
~~CJECT iVO. 35-8163-05 

K-967 
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300----------------------------------------------------------_ 

250-----------------------------------------------------------

200-----------------------------------------------------------

150~---------------------------------------------------------

100-------------------------------------------------------------

50-------------------------------------------------------------

4 6 8 10 12 14 16 

STRAIN. % 

Specimen Identification i USCS Classification 
I 

!DD (kN/mJ~ I qu (kPa) MC% 
I 

-I RB-395 4.6 I Lean CLAY (CL) 1 33 I 16.7 ! 22 I 

I I 
I 

I I I 
! 

i ! 
I I I I 

I I 
! 

! 
I 

I 
, 

~fI KLEIN FELDER 1-215 to 1-151US 89 Interchange 

------------UNCONFiNED COMPRESSION TEST 
=POJEST !VO 35-8163-05 

K-989 
I ~ __________________________________________________________________________________ ~J 
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250 

200 
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100 

50 

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

2 4 6 8 10 12 14 16 

STRAIN, % 

Specimen Identification I USCS Classification qu (kPa) iDD (kN/mJ~ MC% 

-, RB·397 7.6 I Sandy SILT (ML) 24 ! 16.7 
I 

28 I 
I i i I 

i I I 

I ! I I 

I 
! 

.... 1 K LEI N F E L 0 E R 1-215 to 1-15/US 89 Interchange 

-------------UNCONFINED COMPRESSION TEST K-990 
35-8163-05 



~----------------------------------------------~\ 
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k 
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300----------------------------------------------__________ _ 

250--------------------------------------------------______ _ 

200------------------------------------------------------__ 

150-----------------------------------------------------------

100-------------------------------------------------------------
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A.J.'vfERl CAN 

WEST 
AL'iALYTICAL 

LABORATORIES 

~3 West 3600 South 
Salt Lake City, Utah 

84115 

(801) 263-8686 
I Free (888) 263-8686 

Fax (801) 263-8687 

10JORGA~IC ANAL YSIS REPORT 

Client: Kleinfelder-SLC 

Date Sampled: January] 1, :000 

Project: Legacy Parkway/] 5-8163-05 .005 

Lab Samole ID: 

L40594-07A 

Analytical Results 

pH 

Resisti vity 

Sulfate 

Units 

pH units 

ohm-em 

mgikg 

Date 
Analyzed 

3130/00 

3130100 

3130/00 

Cont.1ct: Chris Garris 
Dare Received: ylarch :29,2000 

Field Samole ID: 
SB-12-263 E:~ sr 

0,i1ethod Reporting Amount 

Used Limit Detected 

9045C 0 8.50 

2510B 0 4,900 

375.4 5.0 8.0 

. "'o), .. ~ :'r()V1Ue'-1 ::Jf '.~.I! t:>;du.'>,'o'e ·.I~ of :he .1l.ldres.s.e-e 7r!vd~!o(I!~ 0/ 5UO ..... quenf lise oj the IlJmt' or InlS C['llnO.H'''' ,lr lilY memoer "I :1.., -.,I,ltt .)r tf"Ort)(lU":::LOIl <.Jt ~nl:) reau;~.n ,-.)nl\c"::!l~I\ 

h" ,," .... "' .. "n"f1" ''''fT'1IHIOn Llt '>dle llf .lnv orOduc: ")r :JrrJo<,:e=>5 0f In connpc!I()n wlln :ht' rt'-:)U(.'IICHlon 1")/ 'r\J~ :e[>on ror Jnv ::::urou~ ,Hiler :~.111 lor 'I'll' h...lL1r~~~t" Will ~e '.;~.lnrt!d .llllY L,1l 



A 
AMERlCA.l'J' 

Vv'EST 
ANALYTICAL 

LABORATORIES 

463 West 3600 South 
Salt Lake City, Utah 

84115 

(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 

INORGANIC ANALYSIS REPORT 

Client: Kleinfelder-SLC 

Date Sampled: January 22. 2000 

Project: Legacy Highway 

Contact: Curt Christensen 
Date Received: :Vlarch 2, 2000 

Lab Samole ID: Field Samole ID: 
L40295-10A SB-12-265 @ 5' 

Date Method Reporting Amount 

Analytical Results Units Analyzed Used Limit Detected 

pH pH units 3/3/00 9045C 0 9.00 

Resistivity ohm-em 3/3/00 25108 0 2,600 

Sulfate mg.'kg 3/6/00 375.4 5.0 25 

"" . .. - -~ . .~,- . 
. -'.1:'2.:Y515 lS pe~tOG1eCl OOl :l : :~.Jt--w~ - ~'" r:le, :or sods. 

·v ~' .. . // \ / 
/ I' i 

R~i;;!:lS~C yo. ~./ \ , 
I..:loor,nory SU:Jer'l150r 

* 

* 

" "~.>'J:: ,~)rn\lJllt'L! ~()~ 'nt' ~''1:C:'''';:>I\I~ '-.l~ llt t!'le HjdrE's~ ~~ll,lll~o,,;e!> ,)/ :'U05oe(luen! .J~ CI the name 0/ this \.DmDJn'r' ,)r J(lY memDe~ )1 :ts ~Ia![ .Jf ~(InXllH-'non '1 thIS re!Jurt ~f\ '':U(ln.,.,:~]()n 
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A 
AMERICA:\ 

WEST 
ANALYIlCAL 

LABORA.TORIES 

463 West 3600 South 
Salt Lake City, Utah 

84115 

(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 

rNORGA ... ',HC A~A.L YSIS REPORT 

ContJc: C1Iis Gal.is Client: Kleinfelder-SLC 

Date Sampled: ,-\pril 3.2000 Date Re::e:ved: .-\pril 14,2000 

Projec:: Legacy Parkway!) 5-8163-05 .005 

Lab Samoie !D' Field Samole ID: 
L40795-0 lA SB-31-353 @ 4-6' 

Date Method Reporting 

Analytical Results Units Analyzed Used Limit 

pH pH units 4117/00 9045C 0 

Resistivity ohm-em 4117/00 25 lOB 0 

Sulfate mg/kg 4118/00 375.4 250 

- 7:'1e ~e~Qn:;:lg lin:i~s '.ve:-e rJ.ised liu:!:o 3J.m~je ~2.::-ix :rire;~·e;e~c:;! . 

• . ~.:l3::S;S \5 :::;t!:-~-or;-:-,.e~ 8[,. J. 1-: =:;\ \Y2.t~:- ::xt:-:;.::: :-IJ~ 3c)~:S. 

''',,> -l,:'(\r'·'.)r 

Amount 
Detected 

9AO 

1,400 

< 250 
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A:VIERICA.:-J 

WEST 
Al'\JALYTICAL 

LABORATORIES 

63 West 3600 South 
;alt Lake City, Utah 

84115 

(801) 263-8686 
Free (888) 263-8686 
Fax (801) 263-8687 

n-.;ORGANIC A?-JAL YSIS REPORT 

Client: Kleinfelder-SLC 

Date Sampled: April 21, 2000 

Project: Legacy Parkway / 35-8163-05.005 

Lab Sample ID: 

L41117-01A 

Analytical Results 

pH 

Resistivity 

Sulfate 

Units 

pH units 

ohm-em 

mg/kg 

Date 
Analyzed 

511 0/00 

5111100 

5111100 

Contact: Chris GJITis 
Date Received: :vlay 9, 2000 

Field Samcle ID: 
SB-31-354 0-2' ;; 1,-\ 

Method Reporting Amount 

Used Limit Detected 

9045C 0 8.70 

25108 0 260 

375.+ 5.0 320 

i< 
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LABORATORlES 

463 West 3600 South 
Salt Lake City, Utah 

84115 

(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 

INORGAL"JIC ANALYSIS REPORT 

Client: Kleinfelder-SLC Contact: Chris Garris 

Date Sampled: yfarch 30, 2000 Date Received: April 14,2000 

Project: Legacy ParkwayI35-8163-05 .005 

Lab Sample ID: Field Samole ID: 
L40795-02A SB-31-356 @ 10-12' 

Date Method Reporting Amount 

Analytical Results Units Analyzed Used Limit Detected 

pH pH units 4117/00 9045C 0 9.00 

R~istivity ohm-em 4/17/00 25108 0 810 * 

Sulfate mglkg 4/18/00 375.4 5.0 90 
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KlEINFElDER 
~n t!mpJO\-I!'e owned compdn.v 

MEMORANDUM 

To: 

From: 

Date: 

Mr. K.N. Gunalan, P .E. 
Parsons, Brinckerhoff 

, , 

Chris T. Garris, P.E.! t"p 
Corbett M. Hansen, krt.' t,.:lr' 
Curt Christensen, P .E. c:::..'-

May 8, 2001 

Filt # 

Routr to: 

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. 

35-8440-01.001/3511 Ll70 
Copyright 2001 Klein felder, Inc. 

Page lof4 

K LEI N F E I. 0 E" 26;; East Parley's Way, Salt Lake City, UT 8-1109-1 bl; ,or; I) -Ib,,·6~(J'J 180; I -+bh-6~il8 :a' 

May 8, 2001 



FIELD INVESTIGATION 

A vailable 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 (l987). 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 (Nd60..cS (Seed and Idriss, 1982). 

To estimate liquefaction-induced settlement using the CPT data, an equivalent clean-sand SPT 
blow count, (N l)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: 
FOS). = 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 terms may be rearranged as follows to calculate the CRR: 

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 l )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. 
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Liquefiable layer thicknesses used to calculate liquefaction-induced settlement will be estimated 
based on available subsurface infonnation 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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Commissioa 
Glen E. Brown 

Chairman 
James G. LarklD 

Hal M. Clyde 

Srcphcn M. Bodily 

JanC. Wells 
Bevan K. WilloD 

Kenneth L Warnick 

December 18,2001 

Mic~ O. Leavitt ,o,~",,~· 

Job R. Njord ~.e':,,:'.'· :"","'~" 

Carlos 8raceras :.,Ullr-, ::;'r~c:_ .. 

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 
determining 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 abnonnalities be observed using this methodology, we reserve the right to 
reconsider this approach. 

Sincerely, 

~g:':¥ 
Geotechnical Oversight Engineer 

cc: Michael Blomquist, Design Oversight Manager 
Todd Jensen, Deputy Project Manager 
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Travis Gerber, P.E. -r»t~ 
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Legacy Parkway 
Suggested Mw and R Values for Evaluation of Liquefaction and Lateral 
Spread Hazards 

While UDOT has specified the peak horizontal ground accelerations (PHA) for seismic hazard 
analyses (e.g., dynamic slope stability and liquefaction) and structure desi~ 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 inteIJ)olation 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 R, 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 lOPESO and 2PESO, 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) R(km) 
10PESO 0.27 6.69 8.4 3.8 
2PESO 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 10PSO and 2PESO because of the diminishing contribution of the West Valley 
Fault to the overall hazard. 

35-8440-06.00l/3511M099 Page 2 of2 July 30, 2001 

c(~C?~i'F\g?s~9P I ~1/e!Df3~~'?Jrf~~··; 'vVJY, 5,J/t LJke City, UT 134109-1 () 17 (1301) .. 6(;-;;;-(,9 (flOl) "66-,,;"I1/l rJx 





k"l K LEI ~ F E L 0 E R 

TO: 

FROM: 

DATE: 

MEMORANDUM 
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Curt Christensen, P.f: ?-<:-

August 3, 2001 

RECEIVED 

I AUG 0 6 2001 I 
Parsons Brinckerhoff 

Legacy Parl<way 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. 

I. 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: 

/Fii;i;i;::::::::;-:---=-Ir;::--:-"Wl~~-_ AAPD XX -Y, Y, Y 
FUt tt3c ,)0 Doc. # AA = project area eNI, GL, PL YS, SI) 

II-:--=-,;:::;;,,;:;,,:v~~::::-'-f--..L..(.!~:i...._-J PD = pile design 
! Routt fO: XX = structure number 
1------+--------1 Y == support number(s) 
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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-I for Abutment 1, B-2 for Bent 2, etc.) 
• Lowest Finished Grade Elevation (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: 
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ZZ = support number 
VII. Input the following: 

1. Info 
a. Project: Legacy Parkway, Structure XX, 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) 
f. 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 kN, 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 
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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" colUIIU1 
shows the contribution for each layer. 

XII. For abutment pile groups in a single row with a m1Illmum 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 mm. 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 rnm, 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. 

XlV. 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. 

2. The cross-sectional area of the PP406 x 9.53 pile is 118.73 crn2
. 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 WEAP based on the pile material selected. Use the 
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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) 
111. 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-7A 

c. Pile Cushion (Parameters provided by Contractor) 
1. Thickness 
11. Modulus of Elasticity 
111. 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 rom) 
Toe (D/60 or 406/60 = 6.8 mm) 

11. Damping 
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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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Memorandum 

Date: 07/13/2004 

To: 1. Deschamp 

Doce, Kleinfelder, Farid Nobari 

Introduction 

LEGACY 

File Code: GDM-STR-045 
(Revised GDM-STR-035) 

SCANNED: J/~</ 

This memorandum summarizes our Geotechnical evaluation and recommendations developed in 
accordance with UDOT's Geotechnical MOl for Bridge 12. Included herein are a summary of 
general geotechnical conditions at the bridge location, our evaluation of liquefaction concerns, 
and a summary 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 2 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 performed for UDOT. 
Based on the infonnation obtained during those investigations, the subsurface profile at the bridge 
site can be generally defined as consisting of soft to stiff clay/silt layers with a few layers of 
medium dense sand about 1- to 3-meters thick. Groundwater was not measured during drilling 
but is anticipated to be at shallow depths. Based upon the site-specific information for this bridge, 
we reconnnend that AASHTO Soil Type III be used for design. 

Liquefaction Potential 

Information obtained from three exploratory borings and one CPT sounding located near the 
Bridge 12 abutments and bent were used in this evaluation. Evaluations indicated that layers of 
silt and sand layers may liquefy under an earthquake magnitude of 7.1 with a peak horizontal 
ground acceleration of 0.6g. Estimated liquefaction-induced settlement in the upper 16 meters of 
the profile has been estimated to range from about 0 to 10 centimeters. Liquefaction-induced 
lateral spread displacement in localized soil layers in one of the borings has been estimated to be 
about 0.6 meters. In the other explorations, no horizontal displacement was estimated. Given the 
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lack of continuity of the potentially liquefiable layers contnbuting to the lateral spread hazard, no 
mitigation measures are recommended for the Bridge 12 site. 

Foundation Reconnnendations 

It is our understanding that 406 rmn (16 in.) diameter pipe piles are being proposed for the bridge 
foundations and that the target vertical capacity per pile at the abutments and bent is 2,025 kN 
and 1,125 kN, respectively. Pile design for abutment foundations is controlled by settlement 
associated with the required service load, and that for the bent is controlled by seismic 
compression. Reconnnended pile capacities and Geotechnical parameters required for analysis 
and design are presented in the attached table. 
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L&gdCY Parkway 
l dt~ral Pile Alldlysis 
5011 Parameters lor LPILE or GROUP 

Structure 12 
SUQllOrt(s) 1,2,3 
Water Depth 1m) 05 
Native Elevalion (mL 12860 
Soil Borings Used lor Prolile SB·12·263; SC·12·264; SB·12· 265 

Initials Date 

I Completed By: N~ \ h51Dl--
I Checked By: (.m.l-f l\l-s-lo"Z-

Depth to 
Depth to 

Modulus 01 Fnction 
Top 01 

Bottom Unit Weight Shear 
Strain, Subgrade Angle, 

Maximum Side Friction Maximum Tip Resistance 
Layer 5011 Type 

5011 Layer 
01 Soil 01 Soil Strenglh 

e50 Reaction, k t 
(kN/m2) (kN/m2) 

(m) 
layer (kNlm3) (kN/m2) 

(kPalm) (degrees) 
(01) 

Top Bot/om TQQ Bottom 

1 Soh Clay 0,0 0,5 19.0 50 0,Ot5 48,665 0 2 0 60 

2 Soh Clay 05 4.4 9.2 50 0.Q15 48,665 2 10 60 330 

3 Sand 4.4 5.2 10.1 B,550 32 lB 21 3,110 3,660 

4 Soh Clay 5,2 12.4 92 50 0.015 48,665 12 26 390 B70 

5 Sand 12.4 14.6 10.1 9,260 32 48 57 B,490 10,070 

6 Soh Clay 146 18,6 3.6 115 0.Q15 146,165 36 39 1,800 1,990 

7 Sand lB 6 212 10.1 17,780 36 74 86 15,590 18,210 

8 Silt 212 240 92 B9 0.D15 107, t65 31 58 66 4,680 5,340 

9 Sand 24.0 27B 10,5 27,720 39 116 138 27,790 33,100 





KlEINFElDER 
An emplo~'f."t' owned comp.any 

To: 

From: 

Date: 

KLEINFELDER MEMORANDUM 

Mr. K. N. Gunalan, P.E. 

Corbett M. Hansen, E.I. T. elK*' , ( (I, fa ( 
Curt Christensen, P.E. ~ -'/''''-t {' 

July 16, 2001 

RECEIVED 

JUl 1 6 2001 I 

P;l!'S1)nS Bril"".cKer.;!')ff 
Lega~: rl:lrk"~."ay PrOject 

SCANNED:~~ 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 Embanlanent". 

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 ground 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 (CCTV), recompression ratio (CrTV) , 
secondary compression ratio (CaTV), Coefficient 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 cannot decrease in absolute value from the previous offset 
coordinate, however, subsequent coordinates can be equal in value. Vertical coordinates 
are entered as elevations. 
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III. Open the file LP Embankment-p.xls. 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+Y¥Y ZZ-ZZ-ZZ - - -

AA = Legacy project segment (NI, GL, PL, 5S, SI) 
XXXX = 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 infonnation. 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 FAK construction schedule) 
• Soil Profile Identification 
• Stage identification (from F AK) 
• Fill identification (from F AK) 
• Feature (e.g., S-29 Abutment 1, MSE embankment, or Embankment) 

Values in the following override cells should be changed according to the accompanying 
directions : 

• METRlC? - 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 entered, 20.4 kN/m3
, 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 
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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 - This 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 grouncL 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. 

VIII. For each layer the spreadsheet will estimate Yave, OCR, preconsolidation pressure, CcTl., CrN, 
CaN, Cv, and Ch. If available, use laboratory test results for the layer to overwrite the range 
of values. 

35-8440-06.0011J51IM076 
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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 thicIrness 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 maximjzing 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 sections. 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 construction ~ needs for 
stability, determine a recommended co..1Pbination of surcharge height an triangular<wick_ 
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 
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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 \3511M076 
Copyright 2001 Kleinfelder, Inc. 
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Embankment and Grading Summary 

Alignment: 500 South 

Station 
Embankment 

Height 
Beginmng Ending (m) 

70+000 70+060 3.0 - 3.7 

70+060 70+080 3.7 - 4.6 

70+080 70+140 4.6-7.4 

70+140 70+160 7.4 - 8.2 

70+160 70+179.l!b 8.2 - 9.0 

70+253.8< 70+400 1\.3- 12.6 

70+400 70+480 11.2-12.4 

70+480 70+520 10.4 - 11.2 

70+520 70+560 9.1-10.4 

70+560 70+580 8.3 - 9.1 

70+580 70+600 7.5 - 8.3 

70+600 70+620 6.7-7.5 

70+620 70+640 5.8-6.7 

70+640 70+660 5.1 - 5.8 

70+660 70t680 4.3 - 5.1 

70+680 70+700 3.6 - 4.3 

70+700 70+740 3.0 - 3.6 

70+740 71+040 <3.0 

a Compact surcharge to embankment standards 

b ApproxlIllate beglluung of structure 12. 

c Approxllllate ending ofsuucture 12 

N/R - wick drdlDS not reqUired 

Completed By: 

Reviewed By: 

500 Soulh 
500 South - Embankment and Grading SUlluuary .xls 

Surcharge Compacted Surcharge 

Height Height Above 

(m) Embankment" (m) 

1.4 0.6 

1.9 0.8 

2.9 1.2 

3.2 1.3 

4.2 1.7 

4.5 1.8 

5.2 1.7 

4.7 1.5 

4.3 1.4 

3.9 1.3 

3.7 1.2 

3.5 l.l 

3.3 I 

3.0 0.9 

2.8 0.8 

2.0 0.6 

1.5 0.5 

DO ---

Initials 

Gm~ 

N ~Jo.A-

Wick Drain WickOrain Height of Height of 
Spacing Tip Elevation First Stage Second Stage 

(m) (m) (m) (m) 

To Be To Be 
1.75 1256.0 

Evaluated Evaluated 

To Be To Be 
1.75 1256.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
1.75 1257.0 

Evaluated Evaluated 

To Be To Be 
NfR ---

Evaluated Evaluated 

Oat 

h\l~ 01 

l ~lz.,/OJ 

12/19/01 



Embankment and Grading Summary 
Alignment: Ramp A - LPSB to 500 South 

Station 
Embankment Surcharge Compacted Surcharge Wick Drain Wick Drain Height of Height of 

Beginning Ending 
Height Height Height Above Spacing Tip Elevation First Stage Second Stage 

(m) (m) Embankment" (m) (m) (m) (m) (m) 

1+060 3.0-3.5 1.2 0.4 1.75 1257.0 
To Be To Be 

1+000 
Evaluated Evaluated , 

1+160 3.5-4.1 1.8 0.6 1.75 1257.0 
To Be ToBe. 

1+060 
Evaluated Evaluated 

1+ [60 1+300 4.1-5.1 2.2 0.8 1.75 1257.0 
To Be To Be 

Evaluated Evaluated 

l+300 1+400 5.1 -6.0 2.6 1.0 1.75 1257.0 
To Be To Be 

Evaluated Evaluated 

1+440b 6.0 - 7.0 2.9 1.2 1.75 1257.0 
To Be To Be 

1+400 
Evaluated Evaluated 

a. Compact surcharge to embankment standards. 

b. Intersection at 500 South. 

Initials \ Datrr 

Completed By: CM\-\ l1... "'}.o \ D ( 

Reviewed By: NfV'.- \ 1- \ ul!0( 

Ramp A . LPSB to 500 SOllth 
500 South - Emb.nkmcnland Grading Summary. xis 12/20101 



-

Embankment and Gr'ading Summary 

Alignment: Ramp B - 500 South to LPNB 

Station 
Embankment 

Height 
Beginning Ending 

(m) 

OtOOOb 0+080 10.4 - 11.4 

0+080 OtiOO 9.7 - 10.4 

0+100 0+120 8.9 - 9.7 

Otl20 01140 8.1 - 8.9 

0+140 0+\60 7.2 - 8.1 

0+160 0+180 6.6 -7.2 

0+180 0+200 5.4 - 6.6 

0+200 0+240 4.1 - 5.4 

0+240 0+300 3.0 - 4.l 

0+300 01569.6 <3.n 

a Compacl mr~hd.lge to embankment rtandards 

b Approximate: endingoflJ1,rUchue 12. 

N/R - 'tIIicl. dnwlJI n0t rrqll.iIed 

Completed By: 

Reviewed By: 

RilITIp B - 500 South 10 LPNU 

500 South - ElI\baalllll::ul ILnd Onlding SWlUJl<lly.xll 

Surcharge Compacted Surcharge 

Height Height Above 

(m) Embankment' (m) 

3.5 1.6 

3.2 1.5 

, 

3.0 1.5 

2.8 1.4 

2.5 1.3 

2.3 l.l 

2.1 I 

1.8 0.9 

1.5 0.7 

0.0 --

Initials 

C-M~ 

NM.. 

Wick Drain Wick Drain Tip Height of Finlt Ileight of 

Spacing Elevation Stage Second Stage 

(m) (m) (m) (m) 

1.75 1257.0 
To Dc To lie 

Evaluated Evaiullted 

1.75 1257.0 
To Be To Be 

Evaluated Evalwted 

1.75 1257.0 
To Be To Be 

Evaluated EValuated 

1.75 1257.0 
To Be Tu lie 

Evaluated Evaluated 

1.75 12S7.0 
To Be To Be 

Evaluated Evaluated 

1.75 1257.0 
To Dc To Be 

Evaluated Evaluated 

1.75 1257.0 
To Be Tu lie 

Evaluated Evaluated 

1.75 1257.0 
ToDe To fie 

Evaluated Evaluated 

1.75 1257.0 
ToBe To Be 

Evaluated I,valualcd 

NIR 
To Dc To ne --

Evaluated Evaluated 

patG 

l~\410\ 

ll.ll,.°I·" 

12120101 



Embankment and Grading Summary 
Alignment: Ramp C - 500 South to LPSB 

Station 
Embankment 

HeIght 
Beginnmg Ending 

(m) 

3+000 3+020 64-74 

3+020 3-1060 56 - 6 4 

3+060 3+100 4.7 - 5.6 

3+ IOO 3+140 39 - 4.7 

3-1140 3t 180 :I I - 3.9 

3+180 3-+200 30 - 31 

3+200 3t473 <30 

a Compacl surcharge 10 cmbanlmenl slandards 

b Intersection at 500 South. 

Completed By. 

Reviewed By. 

Ramp C - 500 South to lPSB 
500 South - Embal\hlUcl\t alld Gnding Sunul\ill)' xis 

Surcharge Compacted Surcharge 

Height Height Above 

(m) Embankment' (m) 

2.9 1.2 

2.7 1.0 

2.4 0.9 

2.1 0.7 

18 06 

12 0.4 

00 -

Imtials 

Cmtt 
N0-

Wick Drain Wick Drain Tip Height ofFirsl Height of 
Spacing Elevation Stage Second Stage 

(m) (m) (m) (m) 

1.75 1257.0 
To Be To Be 

Evaluated Evaluated 

1.75 1257.0 
To Be To Be 

Evaluated Evaluated 

1 75 1257.0 
ToBe ToBe 

Evaluated Evaluated 

1.75 1257.0 
ToBe To Be 

Evaluated Evaluated 

1257.0 
To Be ToBe 

1.75 
Evaluated Evaluated 

1257.0 
To Be ToBe 

1.75 
Evaluated Evaluated 

NIR 
ToBe To Be -

Evaluated Evaluated 

Date 

!1.\VAD~ 
1~2-1 jor 

12120/01 



Embankment and Grading Summary 
Alignment: Ramp D - LPNB to SOO South 

Slation 
Embankmenl Sw-chargc Compacted Surcharge 

Height Height Height Above 
Beginning Ending 

(m) (m) Embankmcm& (m) 

5iOOO 5i 140 <3.0 00 -

5+140 5+160 3.0 - 3.5 1.5 0.5 

, 

5+160 5+180 3.5 - 4.3 2.3 0.7 

5+180 5+200 4.3 - 5.3 2.6 0.8 

S+20() 5,220 5.3 - 6.2 2.8 1.0 

5+220 5t240 6.2 - 7.1 3.1 I.l 

5'240 5+260 7.1 - 8.1 3.4 1.3 

5+260 5t280 8.1·9.2 3.8 1.4 

St 280 5+300 9.2 - 9.9 4.2 1.5 

5+300 5+ 392b 9.9 - 10.9 4.5 1.6 

B.. Compact rurcharge II,) embankment rtandasdi. 

--......... b. Intenection Ilt 500 South 

Initials 

Com pic led By: Cfh.J1 
Reviewed Dy: NM. 

Romp D· LPNB to ~oo Sooth 

500 Suuth • EmbliIllflll:nl and CJn!.dmS Summary xlM 

Wick Drain Wick Drain Tip Height of Fillli Height of 
Spacing EkVlltion Slagc Second S lage 

(m) (m) (m) (m) 

NIR 
To Be To Dc -

Evalualed Evalualed 

1.75 1257.0 
To Dc To lie 

Evalualed EvahUlled 

1.75 \257.0 
To Be Tulle 

EvalWlled I'valu .. led 

1.75 1157.0 
ToDe To lie 

Evalualed Evalualed 

l.7S \257.0 
To Be To lie 

EvalWllcd Evalualed 

1.75 \257.0 
To Be Tulle 

Evalualed Evalualed 

1.75 1257.0 
To Be 

Evalualed 
Tu lie 

Evalulled 

1.75 1257.0 
To Be To lie 

Evalualed Evah'.led 

l.75 1257.0 
ToBe Tu Be 

Evaluated EvaltlJllcd 

1.75 1257.0 
ToBe To ne 

Evalualed EvalWlled 

Dalf 

1212 1/01 
\11 (-z.\ \Ol 

12121101 



Embankment and Grading Summary 

Alignment: Mainline 

Station 
Embankment Surcharge Compacted Surcharge Wick Drain Wick Drain Tip 

Beginning Ending 
Height Height Height Above Spacing Elevation 

(m) (m) Embankment' (m) (m) (m) 

6005+550 6005+940 3.3 -4.1 0.7 0.4 1.75 1266.0 

&. Colll'act surcharge to cnbankn-mt standards. 

Initials Date 

Completed By: ("'H- I' \,\O"L 
Reviewed By: C-<.- I.,-l~~"l--

500 South Mainline 

500 South Mainline - Em>ankmcnt ODd Oradina Swmaryxls 11107102 



Embankment and Grading Summary 

Alignment: Mainline 

Station Embankment Surcharge Compacted Surcharge Wick Drain Wick Drain Tip 
Height Height Height Above Spacing Elevation 

Beginning Ending (m) (m) Embankment" (m) (m) (m) 

6010+290 6010+380 3.3 - 3.9 0.9 0.5 1.75 1265.0 

6010+380 6010+830 3.2 - 5.1 1.5 0.8 1.75 1265.0 

6010+830 6010+980 3.7-5.1 1.1 0.6 1.75 1265.0 

6010+980 6011+130 3.3 - 4.0 0.8 0.5 1.75 1265.0 

a. corrpact sw-charge to mDanlcmatt standards 

Initials .D te 

Completed By: C~ 1\ l ~ 'Ol. 

Reviewed By: c/<--- l,,( t((JL... 

500 South Mainline 2 
500 South MainlIne - EnilankmcIIt and Gndina SIDTImI)' xis 111071112 
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SUMMARY OF GLOBAL STABILITY CALCULATIONS 

S()() South Area 

HS(J Sr.JI!<!LI C'ollslrUl"ILUIl LULI'Teflll 

# l)t" l.JIgcl MJx. SIa!:t! Talgcl Max. FIII;lI H~lgh( wI 

I y 1L' na:-~ltli ... all\HI 1-l:IWJh Sia 'I!~ I· ~ H\!L ·tH F S H~II!hl Surchan!c 

S111Pl.:i.I r.lllnJIll,:ILl!..'1l1 Nnll-lmp,KI I I _ .'\ 2 I ~5 » .~ 7 32 

tIVH1\\lIhl\'I~H II =X5 1.2:5 »59 ~S 

Tafg!!1 

FS 
Scisnlic Design 

Crill!li:ll') 
IOPE50 0.29 
IUPE51l 02Y 

Pscudo,SI:lIic and D n::l.Inic 
Max. final Ht:ighl wi . POSI-£Q 

HcigJ:l1 Sun:har'~ F.S 
> 3.7 5.2 

Yidd Accd 

(g) 

Dt:formllilon 
(em) 

~~PLJ.'Uld~~_~:~~~~~-o-t __ ~~~-7 __ 1-~I~I __ t-_-~-~I'~)~5 __ -+~1~2~5 __ ~~>~7~' __ ~~_I~075~~ __ ~-+_I~O~I'~E5S0~~[)~2~9 __ ~~=~5~.~6 ____ ~~8~.1 __ ~~~~~ ______ ~ ______ ~ 
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(1\,IHwlIliIVI:'IH II =01 12.1 »4.i 61 (()PE50 0.2Y 

S\"pr.:d r.ILln,w~llk·ILl 
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I I ;: 6 Y I 25 )0 ~ B 6.~ HWE50 U 29 
I I = M M I 25 » 6 I M ~ - 1('PE50 (1:29 -
II =132 I~S »9J 13.2 IOJ'E5U 0.29 
\ \ = \5 S 125 >_11).'1 __ t~~t .. _~ lOPE5U __ QJL 
I I = II " I 25 » H () 11.4 IOP'Btl I) 29 

II =171) 12'i >l!.tt I?K IlWESO 029 

I I I 25 () () IUPESO tJ 29 
I I :: 116 I 2_~ » ':J 0 I H.I IOPESO - U29 -
II »17101 12.'i >:::>126 178 IUI'E511 D.2\} 
1 I I 2'\ ItlPE511 0.29 
I I I J ?PFSO 060 
I I 1 1 2I'E'\O t) 00 

I I <: \l Y \ ."l. 2t:'ESO n 00 
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k.~ K lEI N F E l 0 E R 

Date: 

To: 

From: 

Subject: 

MEMORANDUM 

March 14, 2002 

K. N. Gunalan, P.E. 
Parsons Brinckerhoff 

Travis Gerber, P.E. '17IPJ 
Bill Turner, P.E.~ 

High Strength Geotextile and Staging Options 
500 South 
Legacy Parkway 
Kleinfelder Project No. 35-8440-07.001 

At your request we have evaluated the slope stability requirements for the embankments in the 
above referenced area. The attached tables provide summaries of the high strength geotextile 
and staging options that appear to be suitable for these embankments. Each stage will require 
approximately 90 days 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 observations and reports, as well as 
construction notification, should be provided in accordance with our memorandum dated 
October 10, 2001. 

• 500 South (STA 70+000 to STA 71 +040) 

• Legacy Parkway Southbound to 500 South [Ramp A] CST A 1+000 to ST A 1 +420) 

• 500 South to Legacy Parkway Northbound [Ramp B] (STA 0+030 to STA 0+570) 

• 500 South to Legacy Parkway Southbound [Ramp C] (ST A 3+020 to ST A 3+460) 

• Legacy Parkway Northbound to 500 South [Ramp D] (STA 5+000 to ST A 5+360) 

Parsons Brinckerhoff/C35-8440-07.00 1I3502M052 Page 1 of 1 
Copyright 2002 Kleinfelder, Inc. 

March 14, 2002 



k.q KlEINFELDER 

500 SOUTH (STA 70+000 10 STA 71+(40) 

r.vlOus 
Begin End Stage Number 0' Or"ntatlon 0' Warp 

Option Station Sialion It of Staaes Helg!"ll S HSG HSG Elevation OI...eUon SeQln Offset End OH58' 
1 70+000 70+055 1 nla 0 nla nla nla nla 

70+055 70+100 , nla 1 Grade + 0.2 m PerpendICular 10 CL o m from L. loe 01 slope o m trom R. IDe 01 slope 
70+100' 70.140' 1 nla 0 nla nla n/a nla 
70+140 70+155 1 nla 2 Grade + 0.2 m Perpencbcular 10 CL o m 'rom L. 10801 slope Om from R. loe 01 stope 

Grade + 0.4 m Perpendicular 10 Cl 20 m from l. loe of slope 20 m from R. loe of SlOpe 
70+155 W. Abut. Bridge 12 , nla 3+3 Grade + 0.2 m PerpendICular to CL o m from L loe of slope Om from R. 108 01 slope 

(-70+l80) Grade + 0.4 m Parallel 10 CL o m rrom loe of spill slope 65 m Irom loe 01 spil slope 
Grade + 0.6 m Perpendicular 10 CL 20 m from L. loe of sk>pe 20 m from R. loe 01 slope 
Grade + 0.8 m Parallet to CL 15 m from loe 01 spill slope 65 m trom loe 01 spin slope 
Grade + 1.0 m Perpendicular 10 Cl 25 m from L. loe 01 slope 2S m from R. loe of sAope 
Grade + 1.2 m Parallel 10 CL 20 m from loe of spIll slope 65 m from loa 01 spin slope 

E. Abut, Bndge '2 70+270 2 11.0m 2+2 Grade + 0.2 m Perpendicular 10 CL o m lrom L. loe of slope o m from R. loe 01 sk>pe 
(-70+255) Grade + 0.4 m Parallel 10 CL o m from loe of spill slope 55 m from 'o~ 01 SPIn slope 

Grade + 0.6 m Perpendicular 10 CL 15 m lrom L. toe of sk>pe 15 m from F:j loe of sk>pe 
Grade+O.8m PBrallolloCL 15 m from loe of spin slope 55 m Itom toe of spiU Sl®e 

70+270' 70+330' , nla 0 niB nla nla nla 
70+330 -70+350 2 11.4m 2 Grade +0.2 m Perpendicular 10 CL o m from L. lOe 01 slope o m from F:j. loe 01 slope 

Grade + 0.4 m Perpendicular to CL 15m Irom L. loe of slope 15 m Irom A loe of slOpe 
-70+350 70+420 3 12.5,16.9 m 3 Grade + 0.2 m Perpendicular 10 CL o m Irom L. toe 01 slope a m lrom A. loe of slope 

Grade +0.4 m Perpendicular to CL 15 m from L. toe of SlOpe Om from R. loe of slope 
Grade + 0.6 m Perpendicular 10 CL 20 m from L. toe of slope Om Irom A. toe 01 slope 

70+420 70+445 3 12.5,16.9m 3 Grade + 0.2 m Perpendicular to CL o m from L. loe 01 slope a m tram A. loe 01 slope 
Grade +0.4 m Perpendicular to CL o m 'rom l. loe 01 slope o m from R. loe of slope 
Grade + 0.6 m Perpendicular 10 CL o m Irom L. loe of slope o m from R. loe of sloPe 

70+445 70+565 2 125m 3 Grade + 0.2 m PerpendICular 10 CL o m from L. loe 01 slope o m from A. loe 01 slope 
Grade+O.4 m Perpendicular to Cl o m from l. loe of slope o m lrom R. 108 01 stope 
Grade + 0.6 m Perpendicular to CL o m from L. loe 01 slope o m from R. loe of slope 

70+565 70+600 , nla 3 Grade + 0.2 m PerpendICular 10 CL o m from L. loe 01 slope Om Irom A. loe of slope 
Grade + 0.4 m Perpendicular 10 CL Om from L. loe 01 slope o m from A. loe of slope 
Grade + 0.6 m Perpendicular 10 Cl o m from L. loe 01 slope o m from R. loe 01 slope 

70+600 70+640 1 nla 2 Grade + 0.2 m PerpendICular 10 CL a m from L. loe of slope o m Irom R. loe 01 SlOpe 
Grade + 0.4 m PerPendicUlar to CL a m from L. loe 01 slope o m from R. loe 01 slope 

70+640 70+710 , n/a 1 Grade + 0.2 m Perpendicular 10 CL a m from L. loe 01 slol?e Om from A. loe 01 SlOpe 
70+710 71+040 , nla 0 nla nla nla nla 

2 70+000 70+055 1 nla 0 nla nla nla nla 
70+055 70+075 2 46 m 0 nla nla n/a nla 
70+075 70+100 2 88m 1 Grade + 0.2 m Perpendcular 10 CL o m Irom L. toe of slope o m from R toe at Slope 
70+100' 70+140' 1 n/a 0 nla nla nla nla 
70+140 W. Abul., Bndge 12 2 8.7 m '.2 Grade + 0.2 m PerpendICular to Cl o m from L. loe 01 slope Om from R. foe 01 slope 

(-70+'80) Grade + 0.4 m ParaUello CL o m from 109 of spill slope 55 m from loe 01 sPlII slope 
Grade + 0.6 m Parallel 10 Cl , 5 m from loe of spIll slope 55 m lrom loe of spill slope 

E. Abul , Bridge 12 70+270 2 110m 2+2 Grade + 0.2 m PerpendICular 10 CL o m from L. loe 01 slope Om from R. toe 01 slope 
(-70+255) Grade + 0.4 m Parallel 10 CL o m from loe 01 spill slope 55 m lrom loe of splfl SlOpe 

Grade +0.6 m PerpendICular to CL 15m from l. loe of slope 15 m Irom R. loe of slope 
Grade + 0 B m Parallel 10 Cl 15 m from loe of spill slope 55 m from loe of spIn slope 

70+270· 70+330· , Na 0 nla n/a nla Na 
70+330 -70+350 2 IIAm 2 Grade + 0.2 m Perpendicular 10 CL o In Irom L. loe 01 slope Om trom R. loe of Slope 

Grade +0.4 m Peorpendic:u\ar to CL 15 m from l loe 01 slope 15 m hom R loe 01 slope 
-70+350 70+420 3 t 25. 16 gm 3 Grada-+ 0.2 m PerpendICUlar 10 Cl o m lrom L. 10e of slope a m Irom R toe 01 slope 

Grade + 0 4 m PerpendICular 10 CL 15 m from L toe 01 slope Om from R. loe 01 slope 
Grade + 0.6 m Perpendicular 10 CL 20 m from l. loe of sfope o m Irom R loe 01 slope 

70+420 70+445 3 12.5. 16.gm 3 Grade + 0.2 m PerpendICular 10 CL a m from L. loe of slope Om from R. loe of slope 
Grade + 0.4 m Perpendicular to CL o m from L. loe 01 slope o m from Aloe 01 slape 
Grade + 0.6 m Perpendicular 10 Cl o m from l. toe of slope o m from R 10e 01 slope 

70+445 70+525 2 12.5 m 3 Grade + 0.2 m PerpendICular 10 Cl a m Irom L. 10e of slope o rn from A. loe 01 slope 
Grade + 0.4 m Perpendicular 10 CL o m from l. loe 01 slope Om Irom R. loe 01 slope 
Grade + 0.6 m Peroendicular 10 Cl o m Irom L. toe 01 slope o m tram R loe 01 Slape 

70+525 70+585 2 10.6m 2 Grade + 0.2 m PerpendICUlar 10 CL o m from L. loe 01 slope o m from R toe 01 slope 
Grade + 0.4 m Perpendicular 10 Cl o m from L. foe 01 slope o m from A. loe 01 slope 

70+585 70+640 2 84m , Grade + 0.2 m PerpendICular 10 Cl a m lrom l. loe of slope o m from R loe of slope 
70+640 70+680 I n/a 1 Grade + 0.2 m PerpendICular to Cl o m from l. toe 01 slope o m Irom Aloe 01 slo e 
70+680 71+010 2 4.5 In 0 nla nla n/a nla 
70+710 71+040 I nla 0 "'a n/a n/a nta 

3 70+000 70+055 , nla 0 nla nla nla nla 
70+055 70+075 2 46 m 0 nla nla nla nla 
70+075 70+085 3 46.61 m 0 nla nla nla nla 
70+085 70+100 2 98 m , Grade + 0.2 m Pe endlCular to CL a m Irom l loe of slope o m Irom R loe 01 slope 
70+100' 70+1110' , nla 0 nla Na nla nla 
70+140 W Abut. Bridge 12 3 87. 12.5 m , +, Grade + 0.2 m PerpendICular to Cl o m from l toe 01 slope Om from R. 10e 01 slope 

-70+1801 Grade + 0.4 m Parallel 10 Cl o m from loe 01 spIll slope 115 m from toe 01 spIll slope 
E. Abut.. Bndge 12 70+270 2 11.0 m 2+2 Grade + 0.2 m PerpendICular to Cl a m Irom L. toe at slope Om lrom Aloe 01 slope 

(-70+255) Grade + 0.4 m Parallel 10 Cl o m from loe 01 spIn slope 55 In hom loe of spIll slope 
Grade + 0 6 m PerpendICular 10 Cl 15 m Irom L loe 01 slope 15m Irom R. toe 01 slope 
Grade + 0.8 m Parallel 10 CL 15 m from loe of spIll slope S5 m from toe 01 SplU SlOpe 

70+270' 70+330' I n/a 0 nla nla nla nla 
70+330 - 70+350 2 11.4 m 2 Grade+02m PerpendICular 10 Cl a m from L 10e 01 slope o m Irom R loe 01 slope 

Grade + 0 4 m PerpendICular 10 Cl '5 m Irom l loe 01 slope 15m hom R :09 of slope 
-70+350 70+4£'0 J 125. 16.9 m 3 Grade+02m PerpendIcular to Cl o In from L loe of slope o m lrom H 10e 01 slope 

Grade + 0 4 m PerpendICular 10 Cl 15m Irom l loe 01 slope o m Irom R 10e 01 slope 
Grade + 0 6 m PerpendICular 10 CL 20 m from l toe 01 slope o m tram R loe 01 slope 

70+420 {,0 ... 4-o0 3 125.169m 3 Grade .. 02m PerpendICular 10 Cl o m hom l loe 01 slope Om hom R 10e 01 slope 
Grade+04 m PerpendICular 10 Cl a m Irom l toe 01 slope a m Irom R loe 01 slope 
Grade .. 06 m PerpendICular 10 Cl o m hom l toe 01 slope o m from R toe of slope 

70+<180 70 .. :'25 J 106. 1.13 In 2 Grade ... 0 2 m PerpendICular 10 Cl o rn from L loe ut slOpe o In tram R loe ()f sloW 
Grade ... 0 4 In Perpendicular 10 Cl a m Irom l toe 01 slope Om Irorn R lo~ at slope 

70+525 70 ... ~65 2 106 rn 2 Grade ... a 2 m Pp.rpeolhcular 10 CL Om froml TO~ at SlOpe o Ol horn R toe 01 slape 
Grade +- 0.4 m PerpendICular [0 Cl o rn from L loe of slope am trom R loe of slope 

;O.CG5 '0·600 J 8. 11.l m I \..'rude ... 0 2 n1 P~rpendlCuliu to CL o rn Irom L ioe at slope o rn Irom H loe 01 slope 
7'0+000 ;O ... LiolO , 8·1 rn I Grade.,. 02 rn Perp€"llulcular 10 Cl o In Iro'n l :01': ul <;Iope ,) m tram R roe at slOpe 
70 .. 6-10 ?a·ti60 I fjla , Gmde ~ 02 m PerpendIcular 10 CL DIn trom L roe 01 slolJe o rn tram H 10e of slope 
70~660 :'O-l;HO 1 .J 5 60 m Q I n'a n'il nn n n 
,0 ~680 "T .010 , ",m 0 I n'a n'a I)·a '1'(1 

7'O+-iIO ;1·(l.JO 1 n'a 0 n'a n C\ 11.1 '1,1 

AI!'!.! 10 L,t- l1ultresselJ by Zjdl.1Cenl tills 

~'1·1,?002 1 ·17 PM 



LEGACY PARKWAY SOUTHBOUND TO 500 SOUTH [RAMP A] (STA 1+000 to STA 1+420) 

Previous 
Begin End Stage Number of Orientation of Warp 

Optoon Station Station # of Staqes Heiqht(s) HSG HSG Elevation Direction Beqln Offset 
1 1+000 1+100 1 nfa 0 nfa nfa nfa 

1+100 1+420 1 nfa 1 Grade +0 2 m Perpendicular to CL o m from L toe 01 slope 
2 1+000 1+100 1 nfa 0 nfa nfa nfa 

1+100 1+380 2 52 m 0 nfa nfa nfa 
1+380 1+420 1 nfa 1 Grade + 0 2 m Perpendicular 10 CL o m from L loe of slop_8 

HSG JilyOUI_ table-500S0ulh xis, RampA 

End Offset 
nfa 

o m from R. toe of slope 
nfa 
nfa 

o m from R 108 of slope 

3114f2002; 1 :47 PM 
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500 SOUTH TO LEGACY PARKWAY NORTHBOUND [RAMP B) (STA 0+030 to STA 0+570) 

Previous 
Begin End Stage Number of Orientation of Warp 

Option Station Station # of Stages Heighl(s) HSG HSG Elevation Direction Begin Offset 
1 0+030 0+100 2 11.4 m 2 Grade +0.2 m Perpendicular to CL o m from L. loe of slope 

Grade + 0.4 m Perpendicular 10 CL 20 m from L. loe of sl~e 
0+100 0+140 1 nfa 3 Grade + 0.2 m Perpendicular to CL o m from L. toe of slope 

Grade + 0.4 m Perpendicular to CL 20 m from L. toe of slope 
Grade + 0.6 m Perpendicular to CL 25 m from l. toe of slope 

0+140 0+190 1 nfa 2 Grade + 0.2 m Perpendicular 10 CL o m from L. loe of slope 
Grade + 0.4 m Perpendicular to CL 20 m from L. toe of sl~e 

0+190 0+250 1 nfa 1 Grade + 0.2 m Perpendicular to CL o m from L. toe of slope 
O+2t>O 0+570 1 nfa 0 nfa nfa nfa 

2 0+030 0+110 2 11.4 m 2 Grade + 0.2 m Perpendicular 10 CL o m from L. loe of slope 
Grade + 0.4 m Perpendicular to CL 20 m lrom l. loe 01 slope 

0+110 0+200 2 B.B m 1 Grade + 0.2 m Perpendicular 10 CL o m from L. loe of slope 
0+200 0+250 2 5.2 m 0 nfa nfa nfa 
0+250 0+570 1 nfa 0 nfa nfa nfa 

3 0,030 0+060 2 11.4 m 2 Grade + 0.2 m Perpendicular 10 CL Om from L. toe of slope 
Grade + 0.4 m Perpendicular 10 CL 20 m from L. loe of slope 

0+060 0+200 3 B.B. 13.2 m 1 Grade + 0.2 m Perpendicular 10 CL o m from L. toe 01 slope 
0+200 0+250 2 52 m 0 nfa nfa nfa 
0.250 0+570 1 nfa 0 nfa nfa nfa 

HSG_ layout table-500South.xls; RampB 

End Offset 
o m from R. loe of slope 

20 m from R. loe of slope 
Om from R. toe of slope 
20 m from R. toe of slope 
25 m from R. toe 01 slope 
o m from R. toe of slope 
20 m from R. toe 01 slo~e 
Om from R. toe of slope 

nfa 
Om from R. loe of slope 
20 m Irom R. loe 01 slope 
o m from R. loe of slope 

nfa 
nfa 

Om from R. loe of slope 
20 m from R. loe of sl~e 
o m from R. toe of slope 

nfa 
nla 

3114/2002; 1 :47 PM 

Z 
.." 

m .... 
o 
m 
~ 



Begm 
Opllon Slalion 

1 3+020 
3+145 

2 3.020 
3+060 
3+145 

HSGlayolll_ IJule·500Soutil xis. RampC 

500 SOUTH TO LEGACY PARKWAY SOUTHBOUND [RAMP C] (STA 3+020 to STA 3+460) 

Previous 
End Stage Number of Orientation of Warp 

Slation # of Slages Height(s) HSG HSG Elevation Direction Begin Offset 
3+145 1 nfa 1 Grade + 0 2 m PerpendIcular 10 CL o m from L. toe of slope 
3+460 1 nfa 0 n/a n/a nla 
3+060 1 n/a 1 Grade + 0 2 m PerpendIcular to CL o m from L. loe of slope 
3+145 2 52 m 0 n/a n/a nla 
3+460 1 n/a 0 . n/a n/a nla 

End Offset 
o m from R loe of slope 

n/a 
o m from R loe of slope 

nla 
n/a 

3114/2002.1:47 PM 
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LEGACY PARKWAYNORTHBOUNO TO 500 SOUTH [RAMP OJ (STA 5+000 to STA 5+360) 

Previous 
Begin End Stage Number of Orientation of Warp 

Option Station Station # of Stages Height(s) HSG HSG Elevation Direction Begin Offset 
1 5.000 5+165 1 n/a a nla nla nla 

5+165 5+220 1 n/a 1 Grade + 0.2 m Perpendicular to CL o m Irom L. toe of slope 
5+220 5+260 1 n/a 2 Grade + 0,2 m Perpendicular to CL o m from L. toe of slope 

Grade + 0.4 m Perpendicular 10 CL 20 m from L. toe of slope 
5t260 5+300 1 nla 3 Grade +0.2 m Perpendicular to CL o m from L. loe of slope 

Grade + 0.4 m Perpendicular to CL 20 m from L. toe of slope 
Grade + 0.6 m Perpendicular to CL 25 m from L. toe of sl~e 

5+300 5+360 2 11.4 m 2 Grade + 0,2 m Perpendicular to CL o m from L. toe of slope 
Grade + 0.4 m Perpendicular to CL 20 m from L. loe of slope 

2 5+000 5+165 1 n/a 0 nla nla nla 
5+165 5+210 2 5.2 m 0 nla nla nla 
5+210 5+280 2 8,8 m 1 Grade + 0.2 m Perpendicular 10 CL o m from L. loe of slope 
5+280 5+360 2 11.4 m 2 Grade +0.2 m Perpendicular to CL o m from L. loe of slope 

Grade + 0.4 m Perpendicular to CL 20 m from L. loe of slope 
3 5+000 5+165 1 nla 0 nla n/a nla 

5.165 5+210 2 5,2 m 0 n/a n/a n/a 
5+210 5+340 3 8.8, 13.2 m 1 Grade + 0,2 m Perpendicular 10 CL o m from L. loe of slope 
5+340 5+360 2 11,4 m 2 Grade + 0,2 m Perpendicular to CL o m from L. toe of slope 

Grade + 0.4 m Perpendicular to CL 20 m from L. toe of slope 

HSG layout table-500Soutll.xls; RampD 

End Offset 
nla 

Om from R, toe of slope 
Om from R, toe of slope 
20 m from R. toe of slope 
o m from R. toe of slope 
20 m from R. toe of slope 
25 m from R. toe of slope 
o m from R. toe of slope 

20 m from R. toe of slope 
nla 
nla 

Om from R. toe of slope 
o m from R. toe of slope 
20 m from R. toe of slope 

nla 
nla 

Om from R. toe of slope 
o m from R. toe of slope 
20 m from R, toe of slope 

3114/2002; 1:47 PM 
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Geotechnical Instrumentation Plan 
Legacy Parkway Project 

Submitted to 
Utah Department of Transportation 

Submitted by 
Fluor Ames Kraemer LLC 

February 16, :001 



Introduction 

The Utah Department of Transportation (UDOT) has contracted with Fluor 
Daniel, .Ames Construction and Ed Kraemer & Sons, LLC (FAK.) to construct the 
Legacy Parkway in Salt Lake/Davis Counties, Utah. As a part of this contract, the 
F.AJ<. team is required to submit a Geotechnical Instrumentation Plan to the 
tIDOT Legacy T earn. The F AI( team, through the technical proposal, has 
indicated its overall approach to addressing the geotechnical challenges it 
anticipates during the design and construction of the parkway. 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 embanlanent and 
foundation soils under the given loads during construction. Observed behavior 
will be compared to predicted behavior and design assumptions to either con:firm 
or form the basis for appropriate design modifications and/or construction 
procedures. Geotechnical i.nstrumentation will be used to: 

a) define existing insim state prior to any construction, 
b) monitor pore pressures of foundation soils during construction of 

embanlanents to establish construction staging, 
c) evaluate rates of consolidation settlement to determine surcharging 

magnitude and duration, 
d) evaluate lateral displacement of foundation soils due to loading and 

their implications on the stability of the embankments and adjacent 
properties and 

e) monitor impact of operating heavy construction equipment on 
adjacent properties. 

Organization 

Parameters to be monitored, instrumentation needs, location of various 
instruments. data collectionicomDilation etc. will be established bv F.AJCs . . 
geotechnical team. Installation and monitoring of the instruments will actually be 
performed by FAK. Data will be reduced and reviewed by the geotechnic:u team 
and appropriate conclusions/decisions will be arrived at and any 
recommendations will be made by the geotechnic:u group. 

QAlQC Plan 



.AJl of the equipment used for monitoring will be inspected, calibrated and 
maintained per manufacrurer'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.AJ( 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 proj ect 

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 embankments. 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 will be installed where open 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 
embankments to monitor lateral movements in conjunction with settlement 
monitoring. Magnetic extenso meters 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 mIl 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; readimz:s; construction fearures and activities in the area; other 
pertinent infonnation as it affects data collected; necessary corrective action to be 
undertaken; 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. 



JARKWAY INSTRUMENTATION PLAN 

AK 

=1 
- --- ---- -.-. Construction Performance Long-Term Performance Instrumentation 

~ 
roo Ol 
5; I 

n! Structure .ci Approx. Alignment E 0: No. UJ Station 

Structure A..eeroach Embankments 

1 . 9 58+224 

Soulh Interchange - -- -- _I_~u~~:~-~ _~------~ 
1-215 to LP SB 

.---- - - - _. ----.-. 

12 58+300 

LP -- Jordan River 
--- - _"0 2 7 6002+225 

- - - - ----- ---
7 6002+280 

LP -- Jordan River 3 7 6002+225 

7 6002+280 

Selliement 
Platlorrns 

No. Type' 

2 VW 

1 ME 
1 VW 

2 VW 

2 VW 

2 VW 

2 VW 

Est. 
Depth. 

m 

36 

Slope 
Inclinometer 

Est. 
No. Depth. 

III 

2 30 

2 30 

Piezometers Settlement Slope Piezometers 

No. 

1 
1 
1 

PlaHorms Inclinometer 
Est. 

Depth, 
m 

Est. Est. Est. 
No. Type· Depth, No. Depth, No. Depth, 

m m m 
. --- _._--.. - ---- - --.--

--------. - - ----- ---
---- - - --- --- - - --- -. -- ---
-------- - - ---- ---.- ---. ------ - ---. "----5 

20 
.- -- -- --- --.--- - --- ----- .. 

---- -------- ----- -- - -- -----
5 

- ---.. -- ---_. ---- - -- -- .. ----
20 

- .. - --- .. -- ----- ---.-- - -. -.-- ... 

---- ._--. -.-- - --- --- - --- ._----- - - -- --"---2 30 1 5 
--- _. -- - - - - - _. _. --- - -- -' -- --- ----. -- -- ------- -. --- _. ----

1 20 
2 30 1 

-----.. --- -- - --- ----- -
5 

-- --___ " •• 0 _____________ • 

1 
"_ .. - --- -" -- --- --- -

20 .--. -- ----- .- .. - -._. 
_ .. --.-.- - _. - -'-.~ _._-- . - --.- ....... _-_. "' ,- _. "-' ------~ 

2 30 -'-'--- - - -- -- -. --- -'-- - _._. -----1 5 
'- --~ -- - --- --- - ---~ ... -_ .. -._- - --- -----1 20 

2 30 - - - -- '--- - --. --- --- - -- .-.--- - - ._---1 5 
---_. - - - -- ---- -- -- -'---.- -- -_. ------_. 1 20 
--- .. --- - -.-. ---.- --- -- -- --.--- - .-.- -------

LP NB 10 1-215 Jordan R. 4 6 54+655 2 VW 2 
---- --- -.--. -. - - ---_ ..• -_. -- ._--- -- ----- "'-~- .. -_._- 30 1 

-- -- --1----1--- -- - _______ _ 
5 

5 54+715 2 VW 2 
1 - .. -- -.- '---

30 1 

-20--- - r--- -- --- -. -f----- - ---1---
- - - - --- --- -- -- ----I 5 

-- - - ---- - - - .- _.- --- ---- . --'--'- -- ----- - .. ---. .- --- -

.'-"---' 
1 
----- .- - ----- ~ -- ---I 

20 
------ - - -- --- -- - ._----- - -- ---

t-215 to LP SB 
~- -. - ------- -- - -------_. -- .. _-- - ------. --

--~------ - ----- --- - --- - -- --- ---- -. ---- -----1---
2 ME 36 2 30 1 5 ----._- - -- --- -- -- --- - - ---- -- - ---

.- - --- ---" -"--- -- . -" ---". 
5 16 5B+430 

1 10 -------.--- - --.-- ---- -1- --- --- - -- ----- - -1 --15 
._. ----. -- --- -- ---- --- - -' "--- -- -- --_. 

------- '-"- ------ --... ~- _. -.. ---

---._--- - _ ... -.-- - .-
16 58+590 2 VW 1 20 

2 30 
-_._- ----- -'---f---I-'--- - --- - _________ . __ 

1 5 
--. -'-". __ .• - --- --- -- .-- ---'-- -- --- ------1 20 - - - -- ---- -- - ------ -'--'- .. - "- .. 

----.-. - -- ---' --- - -- -.-- .... _--.. ----- -- -----. 
-- ---

--~-r -- -- --- - _________ . __ _ 

LP -- Oil Drain 32 8 6002+490 2 VW 2 30 1 
-----. _ .. _-.--- -.-- -_.- .. _--..--_. - ... -----

5 
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LE .lARI<WAY INSTRUMENTATION PLAN 

\K 
Construction Performance long-Term Performance Inslrumentalion .. --'-'-~'- ------- --

Settlement Slope 
Piezometers Settlement Slope 

Piezometers 
Iii 51 PlaHorms Inclinometer Platforms Inclinometer :; I 

Structure .ci Approx. Est Est. Est. Est. Est. Est. Alignment ID E No. Type" Depth. No. Depth. No. Depth. No. Type" Depth. No. Depth. No. Depth. 
f( No. UJ Station 

In In III m m m 

7 6002+533 2 VW 2 30 

.- 1 -_.- -_ .. -.- - ---. ---- ---- - ------ -- ----
20 

----- ----- .. - -- --_ .. - -- --'-- - -
1 5 

"--_ .. --- .---- --_. -- -._-- - - --- -------.--- --- ----~ - ._-.- - ._- --- - - - -1 --20-- - -- ---- ---- - ---. - -- --- --

LP -- Oil Drain 

Center Street 

500 South 

Parrish lane Interchanoe 

LP -- Sheep Road 

LP -- Sheep Road 

-.-- -"-" - -~ - - ----- _ .. -_. -.- --_ .. - ---- --- .. ---
33 8 6002+490 2 VW 2 30 -1 --5-- --. ----- -- - -- ----- - -- ----I 

-----
7 6002+533 

--
2 VW 

1 20 - - '----- .- --~ ------, .. - - -----
. -- - ------ --- -- ---- --- -- -- --. ------- - - -----2 30 1 5 

---~---- . --- --- - - ----- --- -- ---' ---- -- ----- --------1 20 
- ~-.-- ----- --- -- - --- ---- --- -- ------ -----'- .--- -----. -

11 11 5+380 5 --- -. -- _. -- --- --- - --- - -- .- -. -------- -'- .. 

2 VW 2 30 --------- -

-----_. -- "-
9 5+500 

- ~- --- -- - - ----- - - -_._- ------ _. -- --_ .. -
20 

-'-- -- .- -- --- ---_. -- - ----- - - - -------5 2 VW 2 30 - _. - -- --- - -- ---- .. --- - -'- -------- - ----. ----
- ._----_ .. --- .-------._- ----. --~-

1 
1 
1 20 

---- ---- -- - -- --- -- ._--- ---- ---- --_._---
12 8 70+180 - ------ - -_ .. -------- -- - --- ._-- -- - ----- - --- -'---1 ME 36 2 30 1 5 

---. ------ ----- - -- ------ -- --- - .. - --.- - -- --- ~---- -._--- -- --------
1 VW 1 10 

10 70+270 36 2 30 

1--- -.-------
-- --,---- -- ---< -- - - ___ po ____ .___ - 1 15 

- . -- -- --- --- --- --' -- -'-- -- -- -----1 20 
----- - -- -- ._-_ .. _- -- ---- - -- - ---1 

--- - --- -- - -- ---- -- -- ------ - -- ---
1 ME 
1 VW --- - --------- - ----- - --- -----_ .. 1 

----- ~ ------- -- -- - ------ -- - -- -- -- -_ .. _- ------ - --- -----
----1- - -- --- ___ -___________ _ 

--~ ----- - .-- --- --- - - ----- - - --- - ---- ----
W 13 12 6013+170 --------.- --- ------ - -2 ME --61- - -2-' -'30-- - -1 --10 

_.- ---- - - ---- -- - --- ----- --1 '--20 
-.- ----- - -- ----- ---- .- - '-- .- --. ---'-'--

1 30 . - ----. --.- - -- --- --- - - --- ----- -- -- ---
40 --- --- - ------ --- -- --- - --- . __ .-

12 6013+420 1 ME 61 2 30 - --- --. --- -- - --- -- - -- ---- -- ---- ---'-1 10 
--~. - - -- --- ----- --- - --. -------- _. --- ------ ---30 

-- - -- ---- _. _.- ----- -'- -~ - --- _.- •.. _-- - -' --_._-
2 ME 61 2 30 10 -_.-.- -.-----.- - --- --.. -- -'- -- ._-- -. __ .. _- - - ------

20 
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LE .JARKWAY INSTRUMENTATION PLAN 

Alignment 

-

LP -- Parrish Lane 
-- '- --- - --- - -. - --

LP -- Parrish Lane --' _. - - - ~ . -- - -_.- ---

LP -- 1250 West 

LP -- 1250 West 

North Interchange 

Glovers Lane 

"iii 
S 
Q) 
0:: 

w 

w 

---._- , 

Structure 
No. 

15 

16 

15J 
I 

.0 
E 
w 

Approx. 
Station 

- ------ - - - -

12 6013+340 

11 6013+730 

11 6013+845 

11 6013+730 

11 6013+845 

--- - ---- --

17 9 6014+545 

8 6014+680 

AK 
Construction Performance LonJJ-Term Performance Instrumentation 

Sel\lemenl Slope Piezometers 
Platforms Inclinometer SeUlement Slope Piezometers 

Platforms Inclinometer 
Est. Est. Est. 

No. Type" Depth, No. Depth, No. Depth, 
Est. Est. Est. 

No. Type" Depth, No. Depth, No. Depth, 

1 ME 
1 VW 

2 VW 

2 VW 

2 VW 

2 VW 

m 

61 

.. .. 

m m m m m 

-----~- "- - ---- ---- -- ~ ---- . -_.. ------ -

1 30 ..... _- ----- .. - - ~- ---- .- ---- --._- --- ---
1 40 2 ---30--- ---1.-10-- 1------------ ... --.-----

2 30 

2 30 ._-._._ .... 

2 30 

2 30 
.-.- - - .. -

1 30 
---, "-----, ---- .- ... -~. ---

1 
1 

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

----_.-. - - "- -.- --~- ----_. - - - --- -- ----
- -"- " .. - - - - ---- ----_ .. " --- - .. _- . 
1 
1 

1 
1 

- .. -'.' -----:':" - ._-- ._--_._. 
- -_.--- - ._--- --- ---- - .-- ._--_. - - . --~.~~ 

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

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

-. __ ._ ... --- ---_ .. '-- '- ----- .. _----- - ---.- -~---.-

-_.- --~- -- -- --- -----. --- ----- --.--- - --. ---
10 2 ME 61 2 30 1 ._- - ---_.- ._- -- ----- -- -- ---- - - -- --- -- --- -- - ---- --_.-

1 20 -----.- ----.- .. -- - .. - .-.------- -- ._-- --- - - --I---j- ._-- -.-_. _____ ._._ 

1 30 - --- ------- -. --- ---- - --1--- - - ---- - -{ --40 
.--- ----- ~ -~---. --.- -. -_. -- --- ---. -. -- ._-- -.. -- ------

------ -- --------- . --1 -VW------- --- ------- - --., --30--- -. --- -- - - ------ - -·1---
2 30 1 10 1 ME 61 

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

------ - ----- ---- -.- ---._- -- - --.- _. __ .- - --- ---. 18 10 6014+570 
2 ME 61 2 30 1 10 --.. -~-. -- ---- ._--- - - --- -- --- --- --- - - - ----

1 20 ----- -- -- --- - - -- --- -- --- - -- ---- -- -- .. _- -

8 6014+675 

-------- .. - -- -.----- ---- ._ .. _-- 1 30 --.--_.- -- ---1···------ --- - - ---- ---1--40 
- .- ------ -- _.- ------. - - -_._-- -- - - - ----- - ---- ---. 

2 ME 60 2 30 1 10 ---.- - - ---.- ---- - - -- --- -- ---- _._-- .. - -- ---
1 20 ._- --- - ----- --- -- -- --. --- - ---- ----_. -. - -_. 
1 30 --- -- --- .- ----- ---- -- ---
1 40 - -.-- - --_._- - - ._- ---- .- --- -------- - --.-- . ----. 

- - --- .--- --- ---.- ---'--_ .. _-. -

19 4 50+850 2 VW 2 25 -_._-- _ .. - -- ---- _. --.- '-- -.-- ... - - ----1 5 
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LE. 'ARI(WAY INSTRUMENTATION PLAN 

AK 
= 1- -- - ---~ 
III OJ 

Construction Perrormance Long-Term Performance Instrumentation 
Setllement Slope 

1------------, ~ I 1------1 Platforms Inclinometer Piezometers Settlement Slope Piezometers 
Platforms Inclinometer 

Alignmenl 

State Street 

US 89 SB to LP SB 

1-15 SB to LP SB 

LP NB to 1-15 NB 

LP NB to US 89 NB 

US 89 SB to to 1-15 SB 

Burke Lane over UPRR 

Gi Structure ~ 
0::: No. W 

Approx. 
Station 

Esl. Esl. 
No. Type" Depth, 

m 
No. Depth, 

m 

Est. Est. Esl. 
No. Type" Depth, No. Depth, No. Depth, 

Est. 
No. Depth, 

W 

m m m m 
-- --- ---- - --- ------- - ---- --- _.-- .. ---

"" --- ~.----. -- ------- "---'- ---- __ • _~ ___ 0. __ - __ _ __ • _____ • _____ _ 15 
--.--- - - --- -- -- - ----- - --- -.----

21 7 +640 --2 VW---- - -2---25---- -"1 -5- ------ -1------ --------

22 10 70+525 2 VW 

11 71+030 2 VW 

23 15 60+265 

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

1 ME 10 60+607 

..... _". - -- -------- . 1 VW 

24 10 20+785 2 VW ---.- -~---- --- ----- - - -- -- --.-- ----_._-.-

-- ----

2 

2 

1 -15- -- - ---~- ---- -- _._-- -----.- ---- -------.. 
-- .. --~ -" - -~-- ------ -. - - .. ---- -- - - --- -- ... ~-.- ----

25 

25 

1 
1 
1 
1 

-5-- - - -- ---- -- -1---
~ --- - --.... - "------

15 _. -- -- - -.--- -----
5 

__ ._~ o. __ .~ • ____ • ___ • ____ .......:..... ___ ". _______ • 

15 
- - - --- - - ---- ---" . -- ... - --_-"0 _ . __ "_"_ 0 __ . __ . 

-----. - -- ---. '- ---_-_. ____ 0_- _____ ••• __ ~~ ___________ _ 

2 ME 25 2 25 1 5 -------- --- -- - --- ---- - ---- -----.-- - -- -._--"-

2 25 ---- ------- - - -- ---- - - --- -
1 5 

1 15 
-- --" -- --1- -- ---- - -- - -- _____ _ 

1 15 
- - --- ----- - - ------ 'A' _______ ••• _ • - ___ _ 

----- ---- -- -- ----- - - ---- - - ---I 
2 25 1 5 

------ ----- -. __ . - .-~. -. ----- - -- ----- -- _. - .-.. ---
1 15 

- --------.- -- -- ---- --- -- -- ----- - ---
2 25 1 5 

-~--- --- -~--- - - -- _. - - - ---
7 21+165 2 VW 

-- ---- - --- - ---- - ----- -- -""-" - - ----- - -- ---- - --- ----
1 15 -------- -- --- -.- ----- ------

-- --- -- ----- - ---- --- - ----- --- - --- ---- -- ----
----::--=-=-=- - ----- "--- - ------ - -- -- ---- ---- -- - -- - -- -- --- -- -- --- -- --1---25 10 6+000 1 ME 30 2 25 5 

--------- --- ---- - --- - - - -- .--~ -. ---- -------- --- ----- - - -- --- - -- -----.- ---- ---
1 VW " ____ 1_J 5_"_ _ ___ __ __ ______ _________ . __ . _______ .. _ 

~~-:-__ jQ_-_-_~!i~Q _ -2-~_ _____ __ 2 25 1 _~__ _ _ ___ ___ _____ ________ _ __ ."__ _ ___ _ 
1 15 

--- ----- - - --- ----- - -- ----. -- --.-'--2 25 1 5 26 10 12+590 2 VW ------- --- --"- -
---- - ------- -- ----- ----- -I'-- --" --- - -- ---- -- --- --__ 

1 15 
4 12+730 2 VW - -. --- -- --. --- - -- - ---- ---- -- ---- . --._- -------2 25 1 5 

---" --.---- . ------- - ._-- - ---- --- - --1---· - --- ---- .--
1 15 

--- --- - -- -.- - - ._--- -- - --- --- - -" - --- -- -- ---
2 25 1 5 

-- --- -- .--.------ - --- --- -- ------- -- --' ------.- .- ---- ---'- - ---"-- ---- - - ---_.- - --- .. -----
1 15 

-- . - ---'--- -- -- ---- ----. __ .- -----.-
28 11 4+870 2 VW 

---- - - --" ----- -- --1----1 5 
----- - -- -- --- ._- ---- ----.. - -. -----1 15 
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LE )ARI<WAY INSTRUMENTATION PLAN 

--1-------- -~ -----. 
m OJ 

I---------_j' ~ I t-----j 

Alignment 

Burke Lane over 1-15 

BUlke Lane over US 69 

Ql Siructure E 
cr No, ill 

~ ... --- ._- --
29 1 1 _. -- --

._. ---_.-

.----. 

30 1 1 

Approx, 
Station 

-------
4+955 -------

5+060 -------
--~ 

----_._--
5+285 -------- -

5+355 

31 99+995 

.. 

100+160 

-

AK 
Conslruction Perrormance long-Term Performance Instrumentation 

Settlement Slope 
Piezometers Platrorms Inclinometer 

Est. Est. Est. 
No, Type" Depth, No, Depth, No, Depth, 

Selliement Slope Piezometers 
Platforms Inclinometer 

Esi. Esl. Est. 
No. Type· Depth. No. Depth, No. Depth, 

m m m m m m 
-"--" - -- - ---- -- - . __ .. _- - --- -----. 

2 25 1 5 1 ME 30 
"-". .. "-- - ,---- - -

---- - - ---- - -- ._-- - -'-- --'---
1 VW --.- -"-'- - --- -- --- -- -.-- ------~ .- -. -.- -----.- .. 1 15 
2 ME 2 25 -'. "'-'- - --.. --... _- -- ---- .---- -". -----1 5 

--- -----, -~ - - --- ---.. - '-- - .... _----_ .... -~- -.. - .--
1 15 

------ -- .--- --- - ---- --- .. --- - .. ---
2 VW 2 --- --" ------ -- --- --- -' --- - --.-.- - --- ----25 1 5 

1 --1-5-- - ---. _.- '--,----- ---- .- --
-- - -_._- ---- ------ - -~ --- .. _- -- --- ----

25 1 5 2 VW 2 
--- - --- --- -- -- -- - --. ------ - ---1 15 

... - -_.- - - ---- -- --- ----- - -_ .. ------

2 VW 2 30 --1 ---5-· - -- ---. -- -. - ·---1- -- ---

- -'. -- -- -.--- -- ---- -_ .. , -- -- --- -- --- _. - -.----- -- -- '---
1 20 

2 VW .--.-. - ---.. ---.,--- - -- ---_. - -- ------- - --1---2 30 1 5 
----1- .-.- .. ------ .- --1 -20- - _. --._- - ---- .--- - --- -----

-------- ~- ----- --_. --~- ----- - --- -----. ------- --- _. -- -- - -_ .. _--
-----~--- _. -------. -----. --- ---_ .. - -- .----~.-Ram.£ Embankments 

t---'--------1 -. -----.. -, ___ _ ---- --- - -- --- --_. - - --- - - ------. 
- ._ .. --. ---- - --- ----- --1---1--- - _ ' ____ , ____ _ 

1-1510 LP NB .. - ----.-- --. ------ - --- -.---- ---- ---.-- .... - --- -1----1-- -- - __ . _______ . __ _ 

2 VW 2 30 1 5 .-----.-.---- ---- - '--- --.--- -- . --- .----- ---. --.. --t-------- ---J.-

1 15 
2 VW ----- -.- ---2 -·-30- --1 ---5--- - - ._- ---.- - ----- - -1-----

-----~--- ------- ---. -------- --. --. --- --------- --_._--_._-_._-----
1 15 

._---- ._---- - ---- ------.-- - -- ---- - - -- --- -- -- ------ --' ----

11 50+850 

10 51 +025 

LP NB 10 Parrish Lane 12 800+150 1 ME 61 2 30 1 10 

. __ ! ~\jW -.- -===~-_ = =-~ ~_==-~= = =-j =2~ _ .-- r---- -- ~ = ____ ~= -___ _ 
1 30 

-- ---- .- - --- --~ _. -'- ---- .- ---- ----

Parrish Lane to LP NB 
.. - -- _._---- - -_._---- - -- --_._-

1 40 
-- ---1--1 -- - - - _____ . __ _ ---.- -- -2 --30-- --1 -10 - . 2 VW 

_. - -- -- .. -. ._. - ----- -- --- ----.-- -- ----.- ----- - - ---- -- --- ---. - - ---I 
1 30 

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

LP SB to Parrish Lane 9 600-.400 2 VW - --' - - - .. -- -.- -----. - --. - - -- --- -- -- ---- - .... - .' ----2 30 1 10 
-- ------ - --. --- -~ -- ------- -- - "_._._--.. -_. --.-

1 30 
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Lfi 'ARKWAY INSTRUMENTATION PLAN 

AK 
------- -- ----- Construclion Performance 

long-Term Performance Instrumentation 
....: Selllement Stope Piezometers 

Platforms tnclinometer SeUlemen\ Slope Piezometers 
Platforms Inclinomeler 

iii Ol 1----------1 ~ I--__ ~ I I--__ ~ 

Alignment 

1-15 NB to US 69 NB 

.-- Structure .DE & No. W 
Approx. 
Station 

Est. Est. Est. 
No. Type" Depth. No. Depth. No. Depth. 

Est. Est. Est: 
No. Typo· Depth. No. Depth, No. Depth. m m m m m m ---- ---- - -- - ---- -"---w 12 7+650 ------ -- _A. __ . ______ - _____ ., __ - _~ __ .... _ 

2 ME 25 2 25 1 5 --.- --- .. - --- --- - - --- --- - --- --- - - .... ---- . 

1 15 

----- --.- - ------ --.- "------

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

7+600 -._- ... - ---- ------ ._--- .-. - ---- .. - 1 ME 
1 VW 

25 2 30 ---1 -5--- --\---i--- - - ------ ----

-- _. --.- ------ - -- ------- ---- --. -- --.•. --- -. 1 15 - - --- -- -- ----- .. -- .- -.------
--,--" ------ -"- ----- -- -- ------ -. ---- -._-.----

Burke Lane to LP SB w 9 40+550 ------- -1---- _____________ ._ 
1 5 2 VW 2 30 ----.-----------~--- ._--- ---

_ .... ~. - ---- --- -- ---- ----- ---'0 ___ .. _ 
1 15 

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

1-15 SB 10 Burke Lane 9 1+040 2 VW ----- - -- ----- .- ._- --- - - ----~--. 2 30 1 5 
--- - --- -- - ----- -- - ---- - -- ---.-1 15 

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

--- ---- - ----- --- -- - ----- .-- -. ---- .--
Burke Lane to 1-15 NB ---~.- -- -- - ------- - _.-

6 1+090 2 VW - ----- - --- -- -- -- ---- ---- - -- ---.---2 30 1 5 
----- - -:..- - --t--- ---- - ---- ________ . ______ . 

1 15 ------------- - ----- - --- ----- .. _--_.- -_. ----- -. ---- ---- - - ----- - -- _._- -- - --'--
1-15 NB to Burke Lane -------- --- ---- ------- ---- ---- - -- ------ - ~- ---.- - --- ----- - - ----- -- ----1---1-- ___ _ 

7 8+100 2 VW 2 30 1 5 ---- ------- --- ------- - --- ------ ----- -- -- ---- - -1 --fs- - - ----- --- --- - - -----.-
------------- ----- ---- - ------- --- ------- - -- ------- --- - - ---- - - -- --- -- ---- ---- - -- ---

10 6+300 2 VW 2 30 1 5 
- ---- .------- --- ---- --- -_.------ --_. --. - ----- -- -- ----- - - ---- -- --1---1- ___ _ 

1 15 
--- ---.----- -- ----- - - --- --- - - ----- - -- ---\- - ----- - ----- - --1----1 

--------------- -------_ .. -

US 69 SB lo Burke Lane W 

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

"'j",,- ---- --:2 ---30- - -1 -5- - ----- --- - -- . ----
2 ---- -- ------ -- ------ - --1 15 -f- -- ---- - - -________ _ 

-- ---._-- ----- -_. --- --- - --- ---- -- -- --- -- - -- --- -- -- ------

Burke Lane 10 US 69 NB W 11 +125 

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

------- ----- - ---. --------- - ----
---- ---- ---- - --- --- - -- --- -i----l-- ._- - _ . __________ _ 

- --
Parrish Lane to LP SB ._-- ------- - .. - --- -----.--

-- ------- -- ---- ----,- --- . -- --- - - --- -- - - --- .- --- -----11 700+300 2 VW 2 30 1 5 
-------- - ---- ------- - ---1 -15--- - - -- --- - -- ------- . --- --------

._- ---.-. - - - ---- -- - --- -- - --" ._--- - -- ---_._-
LP NB lo Burke 10 15+225 --_.- ---~-."-- -_.- ------. ------ _._---- --- - ------2 VW 2 30 1 5 _. -------- -- - - -- -- - -_. - --

---- ------ - ._--- ---- - ----- --- -- - ----.- --- ---
1 15 ------<- - -- .- -------- - --_. ------

---. -------- - -.--- 1---- - - -- -_ -_. ___ _ 
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LE IARKWAY INSTRUMENTATION PLAN 

.-AK 

~I- rn 
Conslruction Perrormance Long-Term Performance Instrumentation 

---------j !; . I t------j 

Setllemenl Slope Piezometers 
Platforms Inclinometer 

Settlement Slope 
Platforms Inclinometer 

Est. 

Piezometers 

Alignment 

Burke to 1-15 SB 
-. -- -

Relaining_ Walls 

1-15 S8 TO LP S8 

Roadway Embankmenl 

LP 

LP 
LP 
LP 
-. - - .. - -'- -
LP 
-." ---- -- ... 

LP 
LP 
LP 
LP 
LP 

NOTES: 

Qi Structure E 
n: No. ill 

Approx. 
Stalion 

Est. Est. Est. Est. Est. No. Type' Depth, No. Depth, No. Depth, No. Type· Depth, 
m 

No. Depth, 
m 

No. Depth, 
m 

m m m 

9 9+150 2 VW 2 30 .. _-.- .. ----. -- - ---- ---- - ---- ----- -- --- -_.-. --.--
5 

- ----- -_ .. --- ----.-~--- .---- --- .. '. 
- - -- ._- -- .. - -. -------

15 
---- - - --- --- - --. --- -- --- .. ------

-- -------- ---- -------- '-- -- -~-
- ---- --~. - --- -------_. - --'-' - .. ---

. - --- - -- --- --- - --- .-------
- --_. ---- -- - -- ---- -- ---- - ---- - --- ----

10 60+900 2 VW 1 5 - ---- ----.- ---. ---.----
30 ._--- - --- ------

1 15 . -- -- ---- .- ---_ .. -----
- - --- ---~ -- 1-- ---

--- --.-.---- .- - -- ---- ... --- ----- .. _.-
-_.---_ .. - - ----

-- --- --- - -- --- .---. -- - ----- _. - ----
-------. - _. ----- - --- -------.- -". --- -------

6001 + 700 1 VW 
--- --- ",- ._ ... _- .. - - -. - - - -'.'-'. - '- -------.---

6004+500 1 VW 
--- - - ---- - -- ---- - --_. ---

- --- -------"- - -- ._- - --- ----
- -- , - - -'--. 

6006+000 1 VW ------ ------ - - ----- -"- -- ----- - -.--- ----
-.- - -- .. - - ------. 

6007+500 1 VW - ---- - - --- ---- - -- --- - -- ----
--- ---------- - - -'. '. ------ .. 

6009+000 1 VW --- - - --- -- - ... _- ---- - ---- --
-- 6010+600 . --1 -vv;r .------ --- - -- --- .- - ---- - - ----.- .--- -----

1 VW 6012+500 
~------ -- - .. _-._---.. ---- - .. - -------, --

6016+000 1 VW 
--. -._------_.- --- . - ._----_. - '-- - - - "- -----

6017+500 1 VW 
----_._--- ---------- ----.---." 

-------- .-- --~-.- ---- -- --- --- - -- --- - - ._---
--- -~ -. ----- -"-- -- -- -- ---- - ----- .-- ---... - --- ---
."---- - ---- ----- - - --- ---- .-" --- ------.- --- ---

6019+125 1 VW ------ - -- -- --- - -- -'--- - --- ----
- ~--- ----------- ----. ----.- - _. --- --- -- -. ------ _. -- --.---

-- .... --- "--- --------- ----- ----
-.--- ------- - _ .. _-- ----- - -- .-----.- - --~- -- -.-~-. 

1. Slope Inclinometer casing is 70 mm outSide-diameter wilh-telescoping couplings. Casing spiralshall be measured-lipan·completion -of installation. The-casing 
ins lallation shallbecomrleted Uush with the ground surface wilh a large diameter monitoring well cover to r.roteetlhe casing. ---- 1-1-------'·-1-------_-111·- I - III - -·If I-·--I--I--·I--r--~--TT-.T-·-II--I 

2. Seillement plalforms lor construction performance shall be vibrating wire (VW). or pneumatic (P), magnet extensometer (ME). or reed switch (SW), as 
indicated. 

I I IT ----~----II--I"_-I--:I C~-~_\: --IJ-~I-~-___ [C~---I~:~-=T-~~--~rr~]-_---~:rr=_T__=__~_=~ 
. 3. seUletet elallOrrnt fOf ~!,g:tern\ lerf0'l',anci"""ru"]"llillior s~a~J~ r;'\!J"t,,~lenri"ete[ JME) ~-'''~~I~litCtrt'')'=l ] ___1_ -__ -
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LE JARI<WAY INSTRUMENTATION PLAN AK 

~ 1-
Construction Performance Long-Term Performance Instrumentation 

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

Selliement Slope 
Piezometers 

Setllement Slope 
Piezometers 

lUI ~ Platforms Inclinometer Platforms Inclinometer 
S I 

Structure n Approx. 
Est. Est. Est. Est. Est. Esl. 

Alignment W E No. Type' Depth, No. Depth, No. Depth, No. Type' Depth, No. Depth, No. Depth, ~ No. w Station 
III III m m m m - -

_ .. -------

4. Pi~l()ITl~t~r~~ll~I!u.~vi~ralillg~!r~: _1 ___________________________________ .__ _ _ __ _ _________________________________________ . __ 

I I __ _ _ _ ___ ____ _ _ _ _____ _ ____ _ ___ -_ --_-- -_. -_____ ._ ___ __ - -. -. --
5. Depending on construction sequencing, i.e., if the embankment is initially constructed full width, it may be possible to reduce the number of setllement 

platforms to 2 and the slope inclinometers 10 3 for the Legacy Parkway mainline. 
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Date: 

To: 

From.: 

Subject: 

Cc: 

Memorandum 
LEGACY 

August 20, 2001 File Code=C'\) \-\ '·ro~ 
Ernie Green, Deputy Project Director 

Tim Dougherty, Design Manager :tf2-,. 

Unsuitable Materials - Subgrade Preparation Guidelines 

EN. Gunalan, DocC, 

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 platform is achieved. When constIuction forces are 
unable to achieve compaction after following these guidelines, the guidelines 
nstIuct that the project Geotechnical Engineer is notified before work 
continues in that area. 



m< UIT ABLE MATERIALS 
Bridge Lift 
-Place and compact material to thickness "I" above 
0,0. 
-If compaclion is 110t achieved, GO TO Sub 
Excavate 

h 

-1-
Original Grolln 

( ograde Preparatiol1 G1lidelin r 

Sllh Excavate 
-Excavate unsuilable malerial to a depth tlelennined 
by the Design Builder 
-Backfill with material determined by the DIll 
-Obtain compaction per 02330 at surface of working 
platform 
-See note below if compaction is not achieved 

Finish Grade 

t 

d = Delen11ined 
by D/B 

NOTE: If eompllelloll of Ihe slIb eXetlVllllolI workillg platform 1IIlller/111 /1' 1I0t achievetl cOllllletthe LJej";gll OlliMer 
Geolecllllical ElIgllleer before proceellillg ",it" embllllkmellt eOllslI'II"lioll. 

Working Platfonll 
t = 0.5 nl nlax. for> 3.0 III (h) enlbanknlent 
t = 0.3 nl Juax. for h < 3.0 nl and > 1.0 III (h) eillbanknlent 
h = < 1.0 Ill, conlpaction nlust be achieved at subgrade below 0.9 111 pavClllent section 

SYJllbol Legend 

fi· .. · .. · .. ·H I.J'.~.'. .,., .... , -...... . Un5ullalJle Material 
·May be Idl in place anll 
bridced willi malelial 
'Sub Exeavale if wOlking 
plalfol m dOl!s nol compacl 

It~viSIUII I H/20IU I 

Working Platform 
·Maximum tlt:plh "," above OU 
'compaclion per Secliun 02330 III 
surface 
'material detellllined by DIU 

DIIJ] Embunkmenl IIr IIrhJa:c 
Uackllll 

Legacy l'i.ukwllY )Jl:siglllJulIJ I'wjeci 





Memorandum &. 
.z L.... 

LEG A C Y 

Date: 4/29/02 File Code: 03COR----

To:JD 

From: K. N. Gunalan 

Subject Geotechnical Information for STU's 

Cc: DocC, Dan Church, Kleinfelder 

JD: 

Per your request dated 4/29/02, the recommended ultimate coefficient of 
sliding friction is 0.67 based on a angle of internal friction of 34 degrees for the 
select fill beneath the wall; unit weight of backfill material is 21 kN/m3: 
coefficient of active and at rest earth pressures are 0.4 and 1.0 respectively. 

(Factor of safety against overturning is 2.0 and against sliding is 1.5. 
I ~c. 1"'1',,,,;..,,,,.,, H 1\ 'd. 

If you have any questions, please do not hesitate to contact me. 

(l) --





Memorandum • .?' ..... 
LEGACY 

Date: 02/18/2002 File Code:03COR # 191 

To: Rex Gilley/Duane Anderson 

From: K. N. Gunalan 

Subject Soil parameters for CCIV / VMS sign foundations 

Cc: Doce, Kleinfelder 

Dear RexlDuane: 

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. 





Date: 

To: 

From: 

Subject: 

Cc: 

7/2812002 

Brian Tolbert 

K. N. Gunalan 
Curt Christensen 

Memorandum 

LEG A C Y 

File Code: 03C0R272 

Settlement estimates at South Davis Sewer Crossings at 6009+885,6010+477, 
6014+120 and 6015+300 

DocC, CRS, Kleinfelder 

Based on discussions with CRS and Kleinfelder on July 22, 2002 pertaining to settlement at the 
referenced locations, please find our recommendations below. 

24 inch RCP Sanitary Sewer Line at 6009+885 

The major impact to the line at this location would be due to the proposed berm. Preconstruction 
phase testing indicated that by keeping the roadway profile below a threshold value of 3.3 m, 
primary and secondary settlements should not be initiated. Therefore it is proposed to lower the 
berm to approximately the roadway elevation and mitigate visual impacts through strategically 
placed landscaping. In spite of the efforts to mitigate the impact, the line will experience 
settlement due to the construction of the parkway. The anticipated magnitude of settlement due 
to compression of the soils is in the order of 125 mm. 

It is recommended that the embankment be constructed to final grade and settlement monitored 
using surface settlement plates. Based on measured magnitudes, the need for placing additional 
surcharge to remove both primary and secondary settlements will be evaluated. 

48 inch RCP Sanitary Sewer line at 6010+477 

It is our understanding that the line crosses the main line at an angle such that the line under the 
north bound barrel alone would be impacted by the settlement caused by the embankment. The 
section of the line under the south bound barrel would be under a structure and therefore would 
not experience any impacts. This poses an additional problem of differential settlement to deal 
with. In order to mitigate this, it is proposed to use the zero net loading philosophy for the 
section under the north bound barrel. Using materials such as geofoarn for the embankment, the 
line would in fact experience zero net additional loading and thereby negligible settlement 
impact. Analysis has been carried out to evaluate the extent of geofoarn over the line so as to not 
impact the line. It has been evaluated that the geofoam should extend from the north abutment 



Memorandum 

of the north bound bridge over Mill creek to approximately 15 m north of the center line of the 
pipe. Additionally it is recommended that the existing material to approximately the depth of the 
pavement section be excavated prior to constructing the embankment with geofoam. 

Line at 6014+120 

The impact to the line (anticipated magnitude of settlement being 700 mm) at this location is 
mainly due to the ramp sections. However due to concerns relating to differential settlements, it 
is proposed to surcharge the entire section just as the ramp sections. However in order to 
accelerate the impact, it is proposed to install wick drains in the area surrounding the line. 
Instruments will be strategically located to monitor settlement magnitudes, prior to determining 
any remedial measures. 

Line at 6015+300 

The anticipated impact (settlement magnitude of 450 mm) to the line at this location is due to the 
roadway section itself. Based on the anticipated time rate of settlement, it is recommended that 
the embankment section be placed without wick drains and settlements monitored. 

Should you have any questions regarding this, please contact us at your convenience. 


