
 

 

 

 

Goodman May 4, 2022 
18201 Von Karman Avenue, Suite 1170 Project No. 1-1209  
Irvine, California 92612 
 
Attention: Mr. Blair Dahl 
  
Subject: Geotechnical Investigation and Report Update 
  Proposed Goodman Commerce Center 

5665 and 5757 Plaza Drive 
  Cypress, California 
 
References: See attached List of Selected References 

 

Dear Mr. Dahl, 

Pursuant to your request and authorization, G3SoilWorks, Inc. (G3), has prepared this 
geotechnical investigation report update for the proposed commercial / industrial development to 
be located at 5665 and 5757 Plaza Drive, in the city of Cypress, California. This report update 
was prepared based on our review of available documents and plans provided by your office, 
preliminary assessment and independent analysis of the data presented in the referenced reports 
by others, desktop site research and onsite reconnaissance, supplemental field subsurface 
exploration, laboratory testing, and engineering geologic evaluation / geotechnical engineering 
analysis of our field findings. A summary of our evaluation / findings and geotechnical 
recommendations for site development are included and presented herein. 

SITE LOCATION / DESCRIPTION 

The project site is located at the subject address (5665 and 5757 Plaza Drive) in the City of 
Cypress, California. As shown on Figure 1 (attached), Plaza Drive partially bounds the site to the 
south / southeast and is accessed via intersections with Katella Avenue and Valley View Street, 
south and east of the site, respectively. Currently, the site is understood to be occupied by the 
Cypress Technology Center which includes an existing approximately 5-story office building 
associated with the 5665 property address, a large commercial / industrial building and office 
complex associated with the 5757 property address, and associated parking areas concentrated 
near the northwest corner of the site and around the perimeters of the existing buildings. 

The 5665 property is approximately 450 feet by 800 feet in area and occupies the westerly 
8.3± acres of the site with the existing office complex occupying an “L”-shaped footprint of 
approximately 0.82 acres. The 5757 property is larger (approximately 750 feet by 950 feet) and 
comprises the easterly 16.4± acres of the site with the existing commercial / industrial building 
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complex occupying a rectangular area of about 7.2 acres. The topography of the site is relatively 
flat to very gently sloping. Site elevations in feet above the North American Vertical Datum of 1988 
(NAVD88) are estimated to range from approximately Elevation (El.) 38± feet near the northeast 
and southeast corners of the site, El. 39± feet near the center of the site, and El. 35-36± feet near 
the northwest and southwest corners of the site, respectively.  

PROJECT UNDERSTANDING 

Three (3) commercial / industrial buildings are currently proposed across this project site, with 
each building including 1st and 2nd floor office areas and a warehouse with attendant loading docks 
and associated paved parking and driveway areas. A Concept Grading Plan (Reference No. 1) 
for the easterly 5757 property shows Building 1 (199,909 square feet) and Building 2 (180,359 
square feet) occupying the easterly and westerly portions of the property. Conceptual plans for 
the 5665 property were not available at the time of this report, but we understand that Building 3 
(185,412 square feet) will be of a similar type of construction (i.e., concrete tilt-up frame 
construction) with similar appurtenances relative to Buildings 1 / 2.  

Structural details were not available at the time of this report update. For the purposes of this 
report, it is assumed that the planned structures will consist of concrete tilt-up frame construction 
with associated truck docks. Maximum column and wall loadings not exceeding about 200 kips 
and 5 kips per lineal foot, respectively, have been assumed for preliminary design purposes. 
Should the planned design / construction loadings vary from those indicated herein, this office 
should be notified in order to provide comment and/or updated geotechnical recommendations 
for design, as appropriate. 

PROJECT BACKGROUND AND PREVIOUS STUDIES 

Previous studies for the project were performed by Southern California Geotechnical (SCG), the 
findings of which were presented in SCG’s Geotechnical Feasibility Study dated June 7, 2021 
(Reference No. 2) and subsequent Geotechnical Investigation Report dated September 29, 2021 
(Reference No. 3). Field subsurface investigation for both properties was performed by SCG as 
part of their Geotechnical Feasibility Study and included the drilling of four (4) soil borings (B-1 
through B-4) and four (4) Cone Penetration Tests (CPT-1 through CPT-4) to depths of 50 feet 
below existing ground surface. SCG’s subsequent study / Geotechnical Investigation Report 
included nine (9) additional borings (B-5 through B-14) and four (4) additional CPTs (CPT-4 
through CPT-8) with recommendations provided for buildings located on the 5757 property (now 
referred to as Buildings 1 and 2, respectively, per Concept Grading Plan; Reference No. 1). Actual 
logs of borings B-5 through B-7 and CPT-5/-6, including associated laboratory test results, were 
not available for our review. The CPT data files were also not available for our review and re-
evaluation. 

SCG identified shallow groundwater levels at 5 to 9.5 feet below existing ground surface and 
potentially liquefiable soil conditions at depths between 5 and 50 feet below existing ground 
surface. Recommendations for remedial grading combined with or without specialized ground 
improvement techniques to depths of 15 feet were provided with the intent of supporting the 
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planned structures on shallow conventional foundations. Conventional foundation criteria were 
provided when considering remedial grading to 15 feet depth, with reported post-construction 
settlements expected to be within tolerable limits for conventional foundations. However, based 
on our review of the previous studies by SCG, estimated total and differential settlement potentials 
were not provided for design, and settlements due to potential soil liquefaction below the proposed 
15-feet-depth of remedial grading did not appear to have been addressed. Additionally, the 
proposed remedial grading would intercept shallow groundwater, requiring extensive dewatering. 

In view of the above, G3 was retained to review and evaluate the findings / recommendations of 
the previous geotechnical consultant (SCG), perform supplemental subsurface exploration, and 
develop alternative recommendations for the proposed development. G3 has completed this 
additional phase of study and summarized our findings / recommendations herein as the new / 
current Geotechnical Consultant of Record (see below). 

CHANGE OF GEOTECHNICAL CONSULTANT OF RECORD 

G3SoilWorks, Inc. (G3), has been retained and should be considered as the current Geologic / 
Geotechnical Consultant of Record for the subject project. As the Consultant of Record, G3 has 
reviewed the referenced reports prepared by Southern California Geotechnical (SCG; Reference 
Nos. 2-3), accepts the data, and generally concurs with their conclusions and recommendations, 
with the exception of those superseded herein. 

PURPOSE AND SCOPE 

The purpose of our geotechnical investigation was to re-assess and evaluate the findings / 
evaluation / recommendations for the deep removal / recompaction remedial grading scheme 
presented by the previous geotechnical consultant and provide alternative in-situ ground 
improvement considerations for structure support.  

Our scope of work included the following tasks: 

• Review of available pertinent geologic and geotechnical reports and maps specific to the 
project site and vicinity 

• Preliminary site reconnaissance and boring layout; 

• The drilling of 5 borings to depths of 25 to 51.5 feet below existing grade utilizing a truck-
mounted drilling rig equipped with an eight-inch diameter hollow-stem auger, and 
associated soil sampling and logging by our geologist / engineer to substantiate the 
subsurface findings reported by the previous consultant and obtain additional subsurface 
information.  

• A total of five (5) monitoring wells were installed to determine static water levels and 
provide a means of groundwater monitoring in advance of and during construction. 

• Review of the liquefaction analyses performed by the previous consultant and perform two 
(2) additional Cone Penetrometer Tests to depths of 50 feet below grade for liquefaction 
evaluation; 
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• Laboratory testing, including moisture content and dry density of relatively undisturbed 
samples obtained in the field, maximum density / optimum moisture relationship, 
expansion index, hydrometer, classification, consolidation, direct shear, and Atterberg 
limits;  

• Engineering geologic / geotechnical evaluation and analysis of the findings by our office 
and those presented in the referenced reports relative to the existing site conditions / 
proposed development, including geologic hazards and re-evaluation of potential site 
liquefaction; 

• Consultation with our ground improvement design / build specialist to develop criteria for 
use in ground stabilization and preliminary recommendations for remedial grading / ground 
improvement, and foundation design criteria; 

• Preparation of this written report presenting a summary of our field findings, laboratory 
test results, and updated recommendations for grading, preliminary criteria for ground 
improvement, foundation design and construction, and utility trench excavation 
considerations.  

GEOLOGY 

Regional Geologic Setting 

The Los Angeles and Orange County coastal areas are adjacent to what is referred to as 
California’s "Continental Borderland" geomorphic province – representing an area of transition 
between continental and marine environments associated with the geologic development of the 
Los Angeles Basin (LA Basin, Figure A). Over the past 20 million years of geologic time, tectonic 
reorganization of the southern California landscape along the “Big Bend” of the San Andreas Fault 
Zone (SAFZ) caused areas associated with the LA Basin to subside / down-drop, forming a major 
structural depression / sedimentary basin during early to middle Miocene time (15-20 million years 
ago). This depression initially formed an offshore marine environment that persisted for millions 
of years and filled with marine sediments sourced from the rapidly evolving highlands. Within the 
last 2-3 million years, tectonic uplifts that developed along the Newport-Inglewood / Rose Canyon 
Fault Zone (NIRCFZ) to the west and Whittier Fault Zone (WFZ) to the north caused the basin to 
uplift and fill with terrestrial and marine sediments, eventually becoming an evolving emergent 
plain. The source of the infill sediments was a combination of both marine and terrestrial 
sediments deposited by the ancestral Santa Ana, Los Angeles, and San Gabriel River systems. 
Over the last approximate 120-thousand years of geologic time, alluvial sedimentary fans have 
built-out / prograded southwestward toward the Pacific Ocean from the mouth of Santa Ana 
Canyon, forming the upland areas of the Orange County coastal plain. The Orange County 
coastal plain, City of Cypress, and project site are located within the southeasterly margins of the 
LA Basin, west of the historic Santa Ana River Channel, and are underlain by thousands of feet 
of Tertiary sediments and crystalline basement rocks of the Peninsular Ranges Geomorphic 
Province of southern California. 
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Figure A. Map of Local Geomorphic Provinces, Regional Fault Lines, and Related Landforms including: 
the Peninsular Ranges (orange), Continental Borderland (blue), and Transverse Ranges (green); the San 
Andreas, Newport-Inglewood / Rose Canyon, and Whittier fault zones (SAFZ, NIRCFZ, and WFZ, 
respectively; red lines); the San Jacinto (SJFZ), Elsinore (EFZ), Santa Monica (SMoFZ), and Sierra Madre 
(SMFZ) fault zones (orange lines). The project site (yellow star) is located along within the southeasterly 
interior margins of the Los Angeles Basin (LA Basin; yellow), a geomorphic sub-province forming the “join” 
between the three surrounding provinces. The San Joaquin Hills (dashed, white outline) represent the 
uplifted southeastern extension of the LA Basin to the southeast. County lines shown in dark blue with the 
project site located in Orange County. Approximate alignment of Santa Ana River is shown in light blue. 

Local Geology / Geomorphology 

Review of historic topographic maps dating back to the early 1900’s (Figure B, below) indicates 
that the site is located near the terminus of the abandoned northern branch of the ancestral 
Santa Ana River and the headwaters of Anaheim Creek, which historically drained into the 
wetlands of Seal Beach (now known as the Seal Beach National Wildlife Refuge). Regional 
geologic mapping (Figure 3, attached) indicates that the site is underlain by Quaternary young 
alluvial deposits – Unit 2 (Qya2) of late Pleistocene to Holocene age. The local alluvial deposits 
are described as, “Poorly consolidated, poorly sorted, permeable flood-plain deposits consisting 
of soft clay, silt and loose to moderately dense sand and silty sand”. Sediments underlying the 
site / vicinity are understood to be fluvial in origin, having been transported by floodwaters of the 
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ancestral San Gabriel and Santa Ana River drainages, deposited as broad sheets and 
anastomosing lobes of sediment across an ancient flood plain. These relatively ancient flood-plain 
deposits, now at elevations of 35-40 feet above sea level, likely began accumulating in a low-lying 
wetland, similar to the historic wetlands of Seal Beach to the southwest. During the late 
Pleistocene / early Holocene climatic transition (10- to 20-thousand years ago), local relative sea 
level was more than 300 feet below its modern level, but rapidly rose in response to climate 
change and influx of glacial meltwater into Earth’s oceans. This rapid sea level rise essentially 
drowned the coastal zone and flooded former wetland areas that would subsequently infill and be 
buried by terrestrial alluvium transported and deposited by the Santa Ana and San Gabriel Rivers. 
As these sediments continued to accumulate, they developed into broad alluvial fans that 
prograded / built-out from ancient stream channels, displacing and/or maintaining the Pacific 
Coastline to the southwest. The result of this apparently rapid depositional history is an elevated, 
alluvial flood-plain that buried / infilled an ancient wetland, creating the relatively flat / low-lying 
terrain and alluvial deposits present under the site. 

 
Figure B. Historic Topographic Map of Southern California from U.S. Geological Survey – Southern 
California Sheet No. 1, 1:250,000 Scale, 250-feet Contour Interval, May 15, 1910 Edition. Note that the site 
(yellow star) is located near the terminus of the ancestral Santa Ana River’s abandoned north branch, and 
the headwaters of historic Anaheim Creek, which ultimately drains into wetlands of Seal Beach (Note: Not 
to Scale; For Illustrative Purposes Only). 

Site History 

According to PropertyShark and LoopNet commercial real estate website, the existing structures 
that currently occupy the 5665 and 5757 properties were reportedly constructed in 1988 and 1991, 

350 Fischer Ave. Front     Costa Mesa, CA 92626     P: 714 668 5600     www.G3SoilWorks.com



Geotechnical Investigation and Report Update May 4, 2022 
Proposed Goodman Commerce Center Project No. 1-1209 
5665 and 5757 Plaza Drive Page 7 of 37 
Cypress, California 

respectively. Review of vintage topographic maps and historic aerial photos dating back to the 
early 1900s indicates that the site originated as part of a largely undeveloped, rectangular parcel, 
with the majority of the local area either similarly undeveloped or agricultural. By the early 1930s, 
some housing and limited urbanization, including a petroleum tank farm to the northwest, is 
scattered throughout the greater vicinity. As of 1950 (Figure C, below), the site was part of a group 
of agricultural parcels proximal to the Southern Pacific Rail Line, the Los Alamitos Race Track 
and Army Airfield Complex, and other developments can be seen in the area. By 1960, the airfield 
had expanded to near its modern configuration and much of the surrounding vicinity had become 
urbanized. The site area remained agricultural through 1970, but much of the surrounding area 
was urbanized and developed by 1980. The site and immediate vicinity however remained 
agricultural until about 1985. In 1990, the site’s configuration was apparently established similar 
to today. 

 
Figure C. Excerpt from U.S. Geological Survey 1950 topographic map of the Los Alamitos Quadrangle 
(1:24,000 scale; 5-foot contour interval) showing approximate location of project site at Elevation 37± feet 
above mean sea level (not to scale; site location is approximate; for illustrative purposes only). 

With regards to the above, no buildings or other meaningful development were noted on or very 
near the site until the current development. The agricultural uses, based on historical review, 
indicate only “open ranch” replaced later by basic row crops. With respect to anthropological 
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development, the general area was open space that served as a mix of rural and agricultural 
development. This continued through the early to mid-20th century. During that time, agricultural 
processing and use may have influenced the upper few to possibly locally several feet of onsite 
soils. Since that time, the area has been subject to heavy urbanization. This has likely created 
minor fills and modifications to the topography. The modifications include roadways, building pads 
and similar in support of development. This results in local fills and cuts of a few to locally several 
feet. The area has been heavily urbanized. Locally, the majority of the area is built out. The 
existing conditions onsite are part of a larger commercial development (“Cypress Technology 
Center”) that includes commercial buildings and associated paved parking areas. 

Flood Hazards 

The major drainages – namely the San Gabriel and Santa Ana Rivers – have been largely 
channelized, along with storm water controls effectively “stabilizing” the area from further fluvial 
activity. Review of FEMA Flood Hazard Mapping (06059C0116J) indicates that the site is outside 
the 100-year flood plain but within the 500-year flood plain (i.e., in a zone assigned a 0.2-percent 
chance of being flooded in any given year or once every 500 years on average).  

Local Faulting / Seismicity 

Our desktop research indicates that the site is not underlain by any known active faults (i.e., 
Holocene faults that have ruptured in last 11,700 years and are likely to rupture in the future per 
the Alquist-Priolo Earthquake Fault Zoning Act). According to the Cypress General Plan, the 
nearest zoned “active” fault includes the Newport-Inglewood Fault Zone (5.1 miles southwest of 
the project site). Other nearby “active” faults include the Whittier-Elsinore Fault Zone (11.6 miles 
northeast of the project site). Nearby Quaternary faults includes an inferred portion of the Los 
Alamitos fault, located 2.2 miles southwest of the site, the faults in West Coyotes Hills, 8.2 miles 
northeast of the site, and the El Modena fault and Peralta Hills fault, located 10.2 and 11.3 miles 
easterly of the site, respectively. A nearby pre-Quaternary fault is the Norwalk fault, located 5.2 
miles northeast of the site. Another concealed fault line (presumed inactive) is located 
approximately 0.85 miles southwest of the site, parallel to trend of the Los Alamitos Fault. 

The local area is seismically active and subject to being impacted by large / damaging 
earthquakes. Recent historic damaging earthquakes affecting the local area include the 1987 
magnitude (Mw) 5.9 Whittier Narrows earthquake and 1994 Mw 6.7 Northridge earthquake, 
caused by blind thrust faults located in the northern Puente Hills and San Fernando Valley, 
respectively. These earthquakes generated moderate to strong ground shaking in the local area 
and slight damage to local structures (Modified Mercalli Intensity V-VI at the subject site). The 
1933 magnitude (Mw) 6.4 Long Beach Earthquake reportedly caused severe ground shaking 
(Modified Mercalli Intensity VIII) and moderate to heavy damage to structures in the local area 
according to the California Department of Conservation, based on the work of Barrows (1970, 
Reference No. 4), Trifunac (2003, Reference No. 5), and others. Larger / more damaging 
earthquakes have the potential to affect the local area in association with seismic events on the 
San Andreas, San Jacinto, Elsinore, Newport-Inglewood, and other regional fault lines affecting 
southern California. 
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The Los Alamitos Quadrangle is a Seismic Hazards Zone and is discussed in SHZR 019. The 
SHZR notes that the vicinity of the site is susceptible to liquefaction. This is described in more 
detail in the Seismic Hazards section of this report. 

GEOTECHNICAL INVESTIGATION 

Field and Laboratory Investigation 

On December 13th, 2021, two CPT borings (CPT-1 and CPT-2) were advanced to depths of 
approximately 50 feet below existing site grade. Between January 3, 2022, and January 4, 2022, 
five hollow-stem augured borings (B-1 through B-5) were advanced to depths of approximately 
31.5 feet and 51.5 feet below existing site grades, respectively. The approximate location of these 
borings and CPTs by G3 are shown on the attached Boring / CPT Location and Groundwater Map 
(Figure 2), along with the locations of previous borings / CPTs by SCG. Soil samples were 
obtained at selected depths and transported to the laboratory for testing.  

Geotechnical boring logs for the hollow-stem auger borings and CPT results are included in 
Appendix A and Appendix B, respectively. Laboratory testing was performed on representative 
soil samples obtained during the field exploration to determine geotechnical properties of the site’s 
subsurface materials, and the results of this testing are included in Appendix C. Boring logs, CPT 
results, and related information excerpted from SCG’s previous reports (Reference Nos. 2 and 3) 
are included in Appendix D and Appendix E, respectively. 

Subsurface Conditions 

Based on the findings of our subsurface exploration, the project site is underlain, in general, by 
shallow fills and Quaternary alluvial deposits (Qal; synonymous with Unit Qya2 of Figure 3, 
described in Local Geology / Geomorphology section). Artificial fill was noted within the upper 
5± feet and generally consisted of dark grayish brown, moist to very moist, medium-dense, silty 
sands. Below about 5 feet depth, the native alluvial materials consisted primarily of very moist to 
wet silty sands / sandy silts with interbeds / discontinuous lenses of clayey silt / silty clay and 
poorly-graded sands noted between 35 and 40 feet. A distinct / apparently widespread layer of 
clayey silt / silty clay was noted at about 15± feet and 32.5 feet in Borings B-1 through B-5, 
consistent with previous borings by SCG. In general, the relative density and consistency of the 
alluvial materials, based on SPT / Cal-Mod blow counts, was noted to be predominantly loose to 
medium-dense and soft to firm. The fine-grained soils were generally low to very low / non-plastic 
in terms of apparent plasticity. It is likely that some of the fill materials, particularly the lower 
portions, are of an agricultural nature. Although we did not have opportunity to review any 
engineering information about the grading of the original development, based on available 
subsurface information, this agricultural fill may have been processed to varying degrees to 
accommodate the current development. No adverse organics were noted, however scattered 
roots and similar were reported in both our and the prior consultant SCG’s work. Shallow 
groundwater conditions are present at the site, with first water occurring at depths of about 6-9 feet 
below existing surface elevations. Additional information regarding groundwater conditions is 
provided below. 
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Groundwater 

Monitoring Well Installation / Recent Water Levels 

Groundwater was initially encountered / noted in borings B-1 through B-5 between 7 feet and 8 
feet below ground surface, which is generally consistent with groundwater levels of between 5 feet 
and 9.5 feet reported by the previous consultant (SCG; Reference Nos. 1 and 2). As part of our 
work, a total of five (5) monitoring wells permitted through Orange County Environmental Health 
Care Agency – Environmental Health Division were installed in borings B-1 through B-5 for the 
purposes of determining static water levels and as a means of ongoing monitoring for the project. 
The completed / approved well permit application and supporting documents are included in 
Appendix F. As-built well diagrams are referenced in the attached Geotechnical Boring Logs 
(Appendix A) and included as attachments in Appendix G. Estimated groundwater elevations as 
of January 7th and April 4th (2022) are summarized below and on the attached Figure 2. 

Table 1. Estimated Groundwater Elevations / Depths – Wells B-1 through B-5 

 
Notes: Surface Elevations estimated from Google Earth to nearest 1-foot. Groundwater Depths / Elevations 
rounded to nearest 0.1 feet. See Figure 2 (attached) additional notes / information. 

Hydrogeology / Structure 

Groundwater associated with the site / local vicinity is not a singular body but likely comprised of 
multiple anastomosed zones that are inferred to be locally / partially interconnected and fed by 
regional and local sources of recharge, including surface infiltration, storm drain leakage, and 
other shallow / surficial sources. An Upper Zone of “first water” occurs in predominantly silty sands 
of moderate permeability, and inferred to be largely unconfined / perched on top of a relatively 
low permeability clay / silt layer noted at 15± feet in Borings B-1 through B-5. An Intermediate 
Zone, centered at approximately 20-30 feet, generally occurs in silty sands and is inferred to be 
semi-confined / leaky. Below about 35 feet, a Lower Zone occurring in poorly-graded sands 
centered at approximately 35-40 feet is inferred to be confined / semi-confined (i.e., “pressurized") 
based on the presence of confining layers (clayey silts / silty clays) above and below. In general, 
the sediments controlling groundwater flow occur as sub-horizontal, semi-continuous layers / 
lenses that generally conduct water horizontally and/or through vertically leakage between zones. 

Groundwater Considerations 

In general, groundwater associated with the site is shallow and understood to be of incidental / 
non-beneficial use. The ongoing regional series of droughts may influence the groundwater by 
tending to depress it. During periods of heavy rains and particularly “wet” rainy seasons, 

Est. Surface Elev. Est. GW Elev. (1/7/22) Est. GW Elev. (4/4/22) Change Depth to Water (4/4/22)
(feet above NAVD88) (feet above NAVD 88) (feet above NAVD 88) (feet) (feet below ground surface)

B-1 38 31.4 31.6 0.2 6.4
B-2 38 31.4 31.5 0.1 6.5
B-3 36 28.9 28.8 -0.1 7.2
B-4 35 28.4 28.6 0.2 6.4
B-5 39 30.3 30.2 -0.1 8.8

Well #
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groundwater may be expected to rise and may mound in areas of concentrated influx. This 
condition may influence the use of infiltration and other stormwater controls.  

The influence of the groundwater on overlying soils is likely to complicate earthwork / excavations, 
as the groundwater may rise into the work zone by “pumping” effects of heavy equipment, and by 
capillarity. Where semi-confined groundwater bodies exist, their phreatic head may be higher than 
their physical occurrence. This condition can exert a pressure on excavation bottoms, creating a 
“quick” condition, and other adverse effects. This typically requires a zone of isolation of up to 
several feet between the groundwater surface and the excavation to mitigate. 

Shallow groundwater conditions and dewatering should be factored accordingly as part of the 
design and construction of the proposed development, including its effect on utility installations 
and general earthwork / construction. Shallow groundwater may be expected to influence utilities 
and related where they are close to or intersect the water table. The potential effects include 
flooding / groundwater intrusion, possible bottom heave, and decreased sidewall stability should 
be accounted for accordingly. Spoils near or below the water table are expected to be relatively 
wet and may require additional processing (aeration / drying) for use as engineered fill. 

Specific details regarding groundwater / dewatering approaches, if needed, are beyond the scope 
of this report. Once the development plans are firmed up, this office should be consulted on how 
to proceed with formulating dewatering plans and/or other forms of ground stabilization that may 
be required to accommodate the proposed development and related appurtenances. 

The groundwater at the site may present another hazard that could affect the property long-term 
in the form of wicking and capillarity, particularly during heavy seasonal rain or transient rise in 
groundwater. This condition may be expected to cause potential for elevated moisture / vapor 
intrusion risks to interior structures. Mitigations for such hazards include a robust capillary break 
and high-quality engineered vapor retarder system underlying a relatively thick slab assembly 
made of high-strength, low water cement ratio concrete, preferably with a hydrophobic additive 
(i.e., Xypex / Hycrete). Providing interior ventilation, appropriate exterior drainage, eliminating 
planters next to / proximal to buildings, and similar can also help mitigate risks associated with 
moisture / vapor intrusion. This is discussed in more detail in the Recommendations section of 
this report. 

SEISMIC HAZARDS 

General 

Seismic hazards are typically categorized into two classes: primary and secondary. Primary 
seismic hazards are those directly related to a seismic event and include strong ground motion 
and surface rupture due to regional earthquakes and related surface displacements along fault 
lines. Secondary seismic hazards occur as a result of the primary hazards and include responses 
of the local ground to seismic shaking like liquefaction, lateral spreading, earthquake-induced 
landslides, etc. Additional hazards associated with coastal settings and open water bodies include 
tsunamis and seiche. These hazards and associated risk potentials are described below. 
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Surface Rupture and Strong Ground Motion 

As previously described, active faults do not appear to be present across or very near the subject 
property. According to the California Geological Survey’s web-based application (EQ Zapp), the 
nearest zoned active faults include the Newport-Inglewood and Whittier fault zones located 
approximately 5.1 miles southwest and 11.6 miles northeast of the site, respectively. The Fault 
Activity Map of California (CDMG Map No. 6, 2010) also indicates that the site is not located in 
an Earthquake Fault Zone of Required Investigations. A small area of recent activity in the Coyote 
Hills (Fault 433) is present in between the Norwalk Fault and Whittier Fault about 8.25 miles 
northeast of the site. The local area does include the Los Alamitos Fault Zone (Fault 442) about 
2.2 miles southwesterly that is of Late Quaternary age, and not considered active. The Norwalk 
Fault (Fault 443) is located about 5.3 miles north easterly of the site, along with splay segments 
of unnamed faults situated about 4.25 miles south-southeast and 3.8 miles easterly of the site. 
Risk of onsite fault-related ground rupture associated with activity of a known active fault is 
considered unlikely. However, it should be noted that incidental ground cracking and other 
phenomena can occur due to high seismic accelerations and regional seismic activity, including 
effects associated with liquefaction and lateral spread– which should be expected throughout 
project’s design life. Risks associated with seismic shaking and strong ground motion are 
considered moderate but can be mitigated through appropriate geotechnical / structural design 
and construction practices. Seismic design parameters based on ASCE 7-16 are included in 
Appendix H. 

Liquefaction / Seismic Settlement 

Liquefaction is a phenomenon in which saturated, cohesionless soils lose strength during 
relatively severe earthquake ground motions, with potential for adversely affecting buildings and 
road structures. In general, during ground motion, saturated fine sands and silty sands tend to 
compact and decrease in volume, resulting in an increase in pore water pressure if drainage is 
impeded. If the pore water pressure becomes equivalent to the overburden pressure, the effective 
stress becomes zero and, consequently, the cohesionless soil loses its strength and is considered 
to be in a liquefied state. Factors known to influence the potential for liquefaction include soil type 
and depth, grain-size, relative density, groundwater level, degree of saturation, and both the 
intensity and duration of ground shaking. 

According to California Geological Survey’s web-based application (EQ Zapp), the site is located 
in Liquefaction Hazards Zone of required investigations and our subsurface exploration, as well 
as that of the previous consultant (SCG; Reference Nos. 2 and 3), has verified the presence of 
potentially liquefiable soils to depths of 50 feet. Liquefaction analyses performed by the previous 
consultant based on the results of their CPT test data (in their Feasibility Study; Reference No. 2) 
indicated potential dynamic settlements ranging from 5.08 inches to 7.62 inches under a major 
seismic event. In their Preliminary Geotechnical Investigation Report (Reference No. 3), repeat 
liquefaction analyses were performed using different analysis methods resulting in dynamic 
settlements ranging from 2.80 inches to 3.29 inches, including an additional liquefaction analysis 
of secondary CPT test data resulting in 4.56 inches of settlement. 
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Site liquefaction potential was evaluated utilizing the computer program LiquefyPro developed by 
CivilTech Software, based on the subsurface conditions encountered in our CPT-1 and CPT-2 
(Appendix B). The results of this analysis indicate potential dynamic settlements on the order of 
2.90 inches to 5.27 inches during a severe seismic event. This dynamic settlement is expected to 
occur over a large area and would result in areal subsidence, and the potential differential 
settlement is expected to be significantly less over any relatively small segment. However, given 
the nature of the proposed development, being comprised large-scale industrial warehouse 
facilities, differential settlements under current conditions could be significant. Remedial grading 
/ foundation considerations and/or in-situ ground improvement measures are recommended 
hereinafter to help mitigate potential adverse effects due to soil liquefaction. The results of our 
liquefaction analysis are included in Appendix I. 

Lateral Spread 

Liquefaction induced lateral spreading is defined as the finite lateral displacement of gently 
sloping ground as a result of pore pressure build-up or liquefaction in a shallow underlying deposit 
during an earthquake. Factors known to contribute to lateral spreading include gentle surface 
slope, free-face conditions, shallow water table, and liquefiable cohesionless soils under a major 
seismic event. Lateral spreading is typically confined to the displacement of large, surficial blocks 
of soil in the downslope direction as a result of liquefaction in a subsurface layer.  

Commonly associated with lateral spreading are slumping of embankments overlying liquefiable 
soils, resulting in settlements, lateral displacements, and surface cracks or scarps oriented near 
parallel to the top of slope. Although these slumps are the result of soil liquefaction, the slope 
failure can better be characterized as a rotational slide or slump. On flat terrain, lateral spread is 
limited by lack of topographic differential. During very high ground motion events, lateral spread 
may occur locally and in conjunction with other more widespread liquefaction mechanisms, and 
is likely to focus on weak susceptible ground adjacent to channels, excavations, and other 
locations with topographic discontinuities. 

Given the character of the area surrounding the site, and considering the ground improvements 
afforded by remedial grading that will be associated with the proposed development, and based 
on performance in prior significant earthquakes, heavy lateral spread is considered a low risk, 
ground cracking and displacements and localized spread, particularly adjacent to channels, etc. 
is considered a moderate risk. This risk is improved by ground treatment and dewatering, as well 
as providing a capping of engineered fill. 

Tsunami 

Tsunamis are long-period ocean waves generated by the displacement of ocean water resulting 
from submarine landslides and/or fault rupture during large earthquakes. Coastal inundation / 
flooding as a result of tsunami can be caused by local and/or distant sources distributed 
throughout the Pacific Ocean. Tsunamigenic sources include local seismic sources like the 
Catalina Fault, Newport-Inglewood Fault and submarine landslides associated with the Palos 
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Verdes Peninsula. More distant sources include subduction-related faulting around the Pacific 
Rim near Alaska and Chile.  

Topographic and regional maps indicate that the subject site is more than 6 miles inland from the 
coast / Pacific Ocean. The site sits at an elevation of approximately 37± feet above sea level and 
is not located in an area of known tsunami hazards according to Reference No. 8. Based on the 
above, risk of tsunami from the known sources described above is considered low. 

Seiche 

Seiche is defined as a standing wave oscillation effect generated in a closed or semi-closed body 
of water caused by wind, tidal current, and earthquake. Seiche potential is highest in large, deep, 
steep-sided reservoirs or water bodies (OFR 79-8). The nearest such bodies are the ponds 
located at the Los Alamitos racetrack, located 0.6 miles from the site, the El Dorado Park lakes, 
which are located approximately 3 miles from the site, and Carbon Creek, Coyote Creek, and San 
Gabriel River located as near as 0.7 miles from the site. Considering the relative distances and 
the various topographic obstructions, the potential for Seiche effects to the project site due to off-
site reservoirs, etc., is considered nil. 

It is important to note that in our experience, moderate to high ground motion occurrences can 
cause seiche effects in pools, spas, and ponds. If pools or other water features are planned near 
the residence or on the property, consideration for Seiche effects should be accounted for – as 
nuisance sloshing as a result of earthquake forces may cause localized flooding and related 
damage in their immediate vicinity.  

CONCLUSIONS AND RECOMMENDATIONS 

From an engineering geologic standpoint, it is our opinion that the proposed development is 
feasible, provided that the recommendations provided herein and the City of Cypress grading 
requirements are incorporated in the design and implemented during construction. 

Presented below are general guidelines and preliminary recommendations for incorporation into 
the project design and construction based on our findings, analyses, reviews and overall 
experience with similar conditions. These include grading / in-situ ground improvement, structure 
foundations, seismic design, structure setbacks, exterior flatwork, moisture / vapor retarder 
system for structures, soil expansion, corrosion considerations, retaining walls, asphaltic concrete 
pavements, storm water infiltration, utility trench backfills, site drainage, landscape irrigation and 
maintenance, and plan reviews, observations and testing.  

Geotechnical Considerations 

The major geotechnical factors that should be considered during project design include the 
following: 

• Soil disturbance resulting from the demolition and removal of existing structures, ancillary 
elements, and underground utilities;  

• Presence of existing fill soils to general depths of about 5 feet, locally more; 
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• Shallow groundwater levels at depths ranging from approximately 6 to 9 feet below 
existing site grades, with zones of overlying wetness that may be present; 

• Static settlement due to foundation / improvement loading and dynamic settlement 
resulting from earthquake-induced liquefaction and shallow dry sand settlement; 

• Constraints to remedial grading due to shallow groundwater levels; 

• High ground accelerations / seismic shaking may be experienced at the site during its 
design life – therefore, the proposed structures should be designed and constructed to the 
prevailing standards and seismic design requirements; 

• Soil exposure issues related to control of external influences on the structure – including 
water / moisture / vapor, vegetation (landscaping), soil chemistry (i.e. sulfate / pH issues), 
exposure to rain and weather. 

• Typical measures to mitigate the potential adverse effects due to site liquefaction include 
the following, in order of decreasing effectiveness: 

o Improvement of liquefiable soils (e.g. dynamic compaction, compaction grouting, 
removal and replacement with approved compacted fill) would minimize the 
potential for dynamic settlement of the underlying soils and associated adverse 
effects to structures. 

o Structures supported on deep foundations (e.g. pile/grade beam system with 
structurally supported floor slab) would help mitigate temporary loss of foundation 
support due to liquefaction of the underlying site soils, although there may be some 
temporary loss of lateral support. 

o Structures supported on mat foundations may suffer distress in the form of 
differential movement due to temporary loss of foundation support during a major 
seismic event. However, it may be feasible to re-level mat supported structures 
utilizing compaction grouting / mud jacking procedures. Mat foundations typically 
outperform conventional footings in reducing the adverse effects associated with 
dynamic differential settlement. 

o Structures supported on strengthened conventional foundations (i.e., continuous 
and spread footings) incorporating some foundation redundancy would provide 
some measure of mitigation against the adverse effects due to site liquefaction. 
However, the structure may experience extensive distress.  

Considering the type of development (i.e., warehouse / distribution center comprised of concrete 
tilt-up construction), shallow groundwater levels and associated constraints to remedial grading 
to mitigate static / dynamic structure settlements, structure sensitivity to differential settlements, 
and overall site area, recommendations for ground improvement to mitigate potential adverse 
effects due to soil liquefaction are provided herein. The in-situ ground improvement 
considerations recommended herein will provide some measure of mitigation and should provide 
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suitable levels of protection with regard to bearing failure, settlements, and limit lateral 
displacements, but will not eliminate the potential adverse effects to structures associated with 
soil liquefaction / dynamic settlement. 

The following recommendations are specific to the currently proposed construction. Any deviation 
from the assumed loads and proposed construction is subject to review by the Project 
Geotechnical Engineer. 

Ground Improvement Considerations 

General Discussion 

Considerations were given to in-situ ground improvement to mitigate potential site soil liquefaction 
to provide acceptable support of the planned structures, with limited remedial grading operations 
considered to provide support for planned pavement construction.  

Preliminary assessment for in-situ ground improvement options were performed by Advanced 
Geosolutions, Inc. – design-build geotechnical contractor, utilizing the field findings available in 
the referenced Southern California Geotechnical reports and those findings obtained during our 
geotechnical exploration phase. Based on their assessment, viable ground improvement systems 
for the subject building include vibro-stone columns or deep soil mixing.  

Ground improvement systems are installed under design-build contracts by specialty contractors. 
The required size, spacing, length, and strength of the ground improvement elements should be 
determined by the specialty contractor based on the proposed structural loads and desired level 
of improvement. Prior to submittal, our office will review the geotechnical aspects of the ground 
improvement program for concurrence with our findings and recommendations and provide 
comments / revisions as appropriate. The capacities of the ground improvement elements should 
be determined by the design-build contractor that installs the system; however, for planning 
purpose, it may be assumed that both ground improvement alternatives will extend to a depth 
ranging from 20 to 30 feet contingent upon desired structural performance. Based on the chosen 
ground improvement technique, the upper 12 to 18 inches or more of the working pad may need 
to be re-compacted after ground improvement installation, due to surface disturbance and 
potential ground heave. For this reason, we do not recommend preparation of the final pad or the 
construction of utilities prior to ground improvement. 

Preliminary discussions of the two alternate approaches are presented in the following sections. 

Stone Column  

Stone columns would provide reinforcement within and to the surrounding soil via densification 
thereby increasing soil shear strengths and associated increased bearing capacities, decrease 
seismic deformations and associated structure settlements, resulting in reduced foundation costs. 
The construction process consists of utilizing pre-augered methods. The augered cavities are 
backfilled with aggregate that is compacted in place using static crowd pressure augmented with 
a high frequency, low amplitude, vibratory hammer. The impact hammer densifies aggregate 
vertically while the tamper foot forces aggregate laterally into cavity sidewalls resulting in stiff 
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stone column elements and stiffened matrix soil. 

Stone columns can be installed at generally uniform spacings across the building footprint and to 
a lateral distance on the order of 15 feet beyond the structure footprints with a total coverage area 
of approximately 10 to 12 percent. Following installation, the planned structures may be supported 
by shallow conventional foundations with concrete floor slab.  

Alternately, stone columns can be strategically placed at concentrated foundation load conditions, 
footing locations with input from the project Structural Engineer. For this alternative, conventional 
footings with structural floor slab would be used. 

When considering stone columns, crushed/ processed concrete from demolition operations can 
be incorporated into the stone mix if the material meets certain criteria, and soil spoil materials 
generated from the drilling operations can be reused on-site to achieve planned grades and/ or 
dock height fill placements.  

Deep Soil Mixing  

Deep soil mixing (DSM) is a ground improvement technique through blending of hardening agent 
(usually cement grout) with the native soils. The process improves the strength and stiffness of 
the soil to increase bearing capacity, decrease settlement, and mitigate seismic issues. A 
revolving hollow shaft with mixing paddles and/or a section of auger (mixing tool) is advanced into 
the soil. As the mixing tool is advanced into the soil by a combination of rotation and crowd force, 
a grout slurry (comprised of cement and water) is injected through the hollow-stem and blended 
with the soil mix, creating a series of soilcrete columns. DSMs can also be amended to provide 
uplift capacity by introduction of tie-down rebar. 

The DSM columns are typically separated from the bottom of the foundation using a minimum 6-
inch layer of crushed rock or other similar “cushion material”. No direct structural connection 
between the DSM columns and the overlying structural element is allowed. Lateral resistance is 
provided by footing bottom friction at the “cushion” layer interface or passive resistance of the 
side walls. The target strengths of the DSM soils are usually between 100 to 300 psi at 28 days, 
depending on load demands. The strength is tested using ASTM D2166 “Standard Test Method 
for Unconfined Compressive Strength of Cohesive Soils”. 

When considering deep soil mixing ground improvement, conventional footings with structural 
floor slab would be used. Excess soil spoil materials generated can be reused on-site to achieve 
planned grades and/ or dock height fill placements.  

Grading / In-situ Ground Improvements 

General 

Presented below are recommendations to address site clearing/ preparation and remedial grading 
associated with the pavement/ ancillary construction and completion of structure pads. The actual 
design and magnitude of remedial grading and ground improvement will be refined and presented 
under separate reporting.  
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Site Clearing and Preparation 

• Site preparation and grading should be made under the observation of the Project 
Geotechnical Engineer or Geologist, Project Engineering Geologist, and/or their field 
representative. 

• Proper measures should be implemented during the performance of grading work to 
protect the work site, particularly excavated areas, from flooding, ponding and inundation 
due to poor or improper temporary surface drainage. During periods of impending 
inclement weather, temporary provisions should be made to adequately direct surface 
drainage, from all sources, away from and off the work site and to provide adequate pumps 
and sumps to handle any flow into the excavations. 

• Prior to the start of the required earthwork and grading, all vegetation, surface trash, 
debris, and other deleterious materials should be removed from areas of planned grading 
and wasted away from the site. Vegetation removal should include root-balls and 
attendant root systems. 

• Removal of existing structures should include foundations, concrete flatwork, and any 
remaining buried obstructions. Concrete fragments and construction debris from site 
demolition operations should be disposed of off-site. 

• Any pipelines or conduits encountered within the zone of planned grading that are 
designated for abandonment should be removed from the construction area and ends cut 
and plugged according to the applicable Code requirements but not less than 10 feet 
outside the perimeter of the proposed construction area, or as property line considerations 
dictate. Non-reinforced concrete or clay pipes may be crushed in-place and incorporated 
in the fill. 

Local ordinances relative to abandonment of underground utilities, if more restrictive, will 
supersede the above minimum requirements. 

Remedial Earthwork 

The following remedial grading recommendations were developed with consideration for ground 
improvement (Stone column or Deep Soil Improvement) to provide acceptable processing of the 
interface between the treatment zone and the overlying building envelop and support for the 
proposed structures within the development.  

1. For planned building pad areas receiving new fill soils to achieve planned grades where 
the underlying soils were treated as described herein, remedial grading should consist, as 
a minimum, of an 8-inch scarification of the exposed soils and recompaction to at least 90 
percent relative compaction at 2 to 3 percentage points wet of optimum moisture 
conditions (ASTM: D1557). Should unstable bottom conditions be experienced, additional 
site overexcavation and recompaction and/or bottom stabilization methods may be 
warranted and should be performed in accordance with our field recommendations based 
on the actual conditions encountered at the time of grading. 
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2. For planned building pad locations in areas of planned grade cuts, remedial grading 
should be performed, as necessary, to provide a working platform for stone column 
installation and deep soil mixing. During aggregate pier installation, it is anticipated that 
the upper approximately 12 to 18 inches of pad grade soils will become disturbed. 
Disturbed materials extending below proposed subgrade elevations will need to be 
reworked as engineered compacted fill. Additional remedial grading efforts should be 
performed, as necessary, based on the actual conditions exposed at the time of remedial 
grading efforts and to the satisfaction of the ground improvement specialist. 

3. In areas extending beyond the zone of in-situ ground improvement, the existing site soils 
should be over-excavated to a 5 feet (minimum) depth below planned finish or existing 
site grades, whichever depth is greater. For ancillary foundation support, additional over-
excavation should be performed, as necessary, to provide minimum of 3 feet of 
engineered compacted fill beneath footings, and to a lateral distance of 3 feet beyond 
footing edges.  

4. Should undocumented fill soils outside the limits of the recommended ground 
improvement be exposed at depths greater than 5 feet the condition of the fills exposed 
should be evaluated in order to enable our office to provide additional recommendations, 
as appropriate.  

5. As discussed in the Groundwater section of this report, the site is underlain by relatively 
shallow groundwater. A dewatering plan should be considered to mitigate this in 
construction. Even with an appropriate dewatering program, some excavation areas may 
experience wetness and or soft ground that may require supplemental means and 
methods to address, including local sumping and pumping, rock / lime / cent treatment, 
and top-loading. 

6. Note that the groundwater at the site has likely been influenced by long-term regional 
drought and may be affected as a result. The effect would be expected as a sympathetic 
lowering. Therefore the water level may be higher in response to wet weather periods. 

7. Dewatering, as may be required, should be performed in advance of the planned work, it 
may take considerable time to lower groundwater significantly. Note that once the ground 
in an excavation bottom is damaged by pumping and or turning quick, it can be difficult to 
regain control. 

8. Dewatering may assist in ground improvement. It may be possible to integrate the 
dewatering with other ground improvement work planned for the site.  

9. A study based dewatering program is recommended. Dewatering and disposal of 
developed water will likely require a permit from the State Regional Water Quality Control 
Board, and possibly other jurisdictions. 

10. The shallow groundwater may adversely influence infiltration and other stormwater 
management options. An evaluation of storm drainage management and infiltration should 
be considered. 

350 Fischer Ave. Front     Costa Mesa, CA 92626     P: 714 668 5600     www.G3SoilWorks.com



Geotechnical Investigation and Report Update May 4, 2022 
Proposed Goodman Commerce Center Project No. 1-1209 
5665 and 5757 Plaza Drive Page 20 of 37 
Cypress, California 

Excavation Procedures 

Temporary excavations performed 4 feet or deeper in vertical should be shored or sloped in 
accordance with Cal OSHA requirements. Special construction techniques, such as slot cutting, 
may be utilized if excavations are greater than 4 feet vertical and site constraints preclude use of 
temporary slope cuts. 

Excavations located along property lines and adjacent to existing structures (i.e. buildings, walls, 
fences, etc.) should not be permitted within two (2) feet from the existing foundations. Temporary 
slopes, if utilized, should be no steeper than 1.5:1 (horizontal: vertical) gradient with maximum 
height of slope not exceeding 20 feet. A representative of this firm should be present on-site 
during excavations to verify acceptability of temporary slopes. Acceptability will be dependent 
upon the soil conditions encountered, construction procedures and schedule. 

Excavation slopes and cuts daylighting seepage, or seepage occurring at or near the base of 
these excavations may develop instability, raveling and piping. These should be addressed in the 
field by the geotechnical consultant on an actual conditions case-by-case basis.  

It is imperative that grading schedules be coordinated to minimize the exposure time of these 
unsupported excavations. Once started, these excavations and subsequent fill operations should 
be maintained to completion without intervening delays imposed by avoidable circumstances. In 
cases where five-day workweeks comprise a normal schedule, grading should be planned to 
avoid exposing a grade or near-grade excavation through a non-work weekend. Where 
improvements may be affected by temporary instability, either on / or offsite, further restrictions 
such as slot cutting, extending workday-weekend schedules, and/or other requirements 
considered critical to serving specific circumstances may be imposed. Removal of unsuitable 
materials also may be affected by the above requirements. 

Excavation Bottom Preparation 

The acceptability of excavation bottoms should be evaluated by the Project Geotechnical 
Consultant prior to placing approved fill soils. Excavation bottoms should be thoroughly moisture 
conditioned, as necessary, to 2-3 percentage points above optimum moisture content depending 
on the soil type exposed, scarified to a depth of about 8 inches and compacted to minimum 90 
percent of the laboratory maximum dry density (ASTM: D 1557). Should severe pumping and 
heaving conditions be experienced during excavation bottom preparation, it may be necessary to 
stabilize the bottom with a one to two feet layer of aggregate base material placed in a single lift 
rolled lightly with static equipment to achieve a firm and unyielding condition. The method of 
stabilization would be determined by a representative of our office at the time of grading and 
would be dependent upon the actual conditions encountered, equipment used, etc. 

Fill Placement and Compaction 

Fill materials should be placed in loose lifts not exceeding thickness that can be adequately and 
thoroughly processed and compacted by the equipment and methods utilized. These materials 
should be processed by blending and moisture conditioning to 2-3 percentage points above 
optimum moisture content, depending on the soil type, and compacted to at least 90 percent 
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relative compaction based on the laboratory maximum dry density assigned – to the satisfaction 
of the Project Geotechnical Consultant. All grading should be performed under the observation 
and testing of the Project Geotechnical Consultant or his representative. 

Fill Materials 

Fill materials should consist of clean onsite soil and imported soils and should be free of 
vegetation, reinforcing steel, hazardous materials, rocks greater than 6 inches in maximum 
dimension, and any other organic or deleterious materials. 

It may be feasible to incorporate inert construction debris (concrete, brick, and asphalt) in the fill 
materials. The acceptability of this material for incorporation into the fill, and in particular when 
placed beneath the structure footprints, will be subject to the review and approval by the project 
environmental consultant. In general, said construction debris should be processed to 1.5" 
maximum sizes, and be blended with sufficient granular soils to infill void space, with resulting 
soil blend exhibiting less than 30 percent retained on the 3/4" sieve size. Crushed material blends 
should be reviewed by our office for acceptability prior to use as engineered fill. 

Import soils, if required, should exhibit engineering properties similar to or better than the on-site 
material. The import soils should be approved by a representative of this firm, at the borrow site, 
at least 48 hours prior to importing. 

Shrinkage and Subsidence 

Based on the available field and laboratory test data obtained by the previous consultants and 
during the course of this geotechnical investigation, soil shrinkage factors within the upper 5 to 6 
feet of existing grade are anticipated to generally vary from about 5 to 20 percent, when 
recompacted as structural fill. This range in soil shrinkage values most likely reflects variation in 
soil types relative to available maximum density test results, non-uniform fill soil conditions, and 
other factors. A shrinkage factor range of between 10 to 15 percent, with consideration for the 
upper bound limits of this range may be assumed for preliminary design purposes. Losses due to 
stripping of vegetation, demolition, unsuitable soil disposals, subsidence, etc. should also be 
accounted for in volume estimates.  

Ground subsidence due to the removal / replacement of the site soils as recommended above is 
expected to be variable and would occur as a result of soil consolidation of the underlying natural 
soils due to increased loading from additional fill placements to achieve planned finish grades, as 
well as increased loading from excavated / recompacted soil materials. Some ground subsidence 
should be anticipated in areas to receive additional fills, and settlement monuments may be 
considered in those areas receiving new fills greater than about 4 feet above current site grades 
outside the limits of in-situ ground improvement. 

Testing and Observations 

Site preparation, grading, compaction, and backfill operations should be performed under the 
observation and testing of the Project Geotechnical Consultant or his representative. An adequate 
number of field tests should be performed to verify compliance with recommendations presented 
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in this report and local ordinances. 

If it is determined during grading that site soils require over-excavation to greater depths for proper 
structural support, this additional work should be performed in accordance with the 
recommendations of the Project Geotechnical Consultant. 

Fill materials should be compacted to the minimum 90 percent relative compaction based on the 
assigned laboratory maximum density determined in accordance with ASTM: D 1557. Road 
subbase and basecourse may require 95% relative compaction. 

Foundations 

Presented in the following are geotechnical criteria for design and construction of shallow 
conventional footings as well as concrete slab criteria for the proposed structures. Foundation 
design should consider anticipated post-construction settlements under both static loads and 
short-term seismic conditions, as appropriate.  

Structure Foundations 

Presented in the following are preliminary geotechnical criteria for design and construction of 
shallow continuous and spread footings for the support of structures with consideration for in-situ 
ground improvement support. 

 Allowable Bearing Pressure (1) = 2,500 psf 

 Minimum Footing Depth (2)  = 24 inches 

 Minimum Footing Width  = Per 2019 CBC 

 Passive Soil Pressure (3)  = 250 psf/ft., subject to 2,500 psf maximum 

 Friction Coefficient   = 0.4 (ultimate) 

 Minimum Footing reinforcement = For continuous footing, min. four No. 4 bars,  

two at top and two at bottom. 

(1) The above value may be increased 250 lbs./sq.ft. for each additional foot exceeding 
the minimum embedment depth, subject to a maximum of 3,500 psf. Allowable 
bearing pressures may be increased one-third for short term loading due to wind of 
seismic forces.  

(2) Footing depth is below lowest adjacent soil grade. Footings should be deepened, as 
necessary, to depths equivalent to existing adjacent foundations, where applicable.  

(3) Passive soil pressure value is for level soil conditions adjacent to footings. 

Ancillary Construction 

For ancillary construction located outside the limits of proposed in-situ ground improvement, the 
following design criteria may be used: 

 Allowable Bearing Pressure (1) = 1,500 psf 
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 Minimum Footing Depth (2)  = 18 inches 

 Minimum Footing Width  = Per 2019 CBC 

Passive Soil Pressure (3)  = 200 psf/ft., subject to a maximum of 2,000 psf 

 Friction Coefficient   =  0.40 (ultimate) 

 Minimum Footing Reinforcement  = For continuous footings, min. four No. 4 bars, 
       two at top and two at bottom. 

 (1)  Allowable bearing pressures may be increased by one-third for short term  

  loading due to wind or seismic forces. 

 (2)  Footing depth is below lowest adjacent soil grade and founded on  engineered 
compacted fill.  

 (3)  Passive soil pressure value is for level soil conditions adjacent to footings. 

General Foundation Construction Comments / Guidelines 

General remarks regarding the construction of conventional footings are presented below: 

Footing embedment depths should be maintained throughout the life of the structure, and not 
compromised via erosion softening, digging, landscaping, etc. 

Where foundations encroach closer than five (5) feet horizontally from the flow line of drainage 
swales, the footings edges should be deepened sufficiently to maintain the required embedment 
depth below the adjacent flow line. 

Foundation details such as concrete strength, reinforcements, thickness, etc. should be 
established by the Project Structural Engineer, considering the loading conditions. The 
recommended foundation embedment, thickness and reinforcements are minimum requirements 
and should be established by the Project Structural Engineer. More restrictive criteria based on 
structural design considerations or Code requirements shall govern. 

Foundation excavations should be observed and approved by the Project Geotechnical Engineer 
prior to the placement of reinforcement or concrete. Forming of footing excavations may be 
required. Excavations should be free of slough and debris and thoroughly moisture conditioned 
prior to placing concrete. 

Excavated material from footing and utility trenches should not be placed in slab-on-grade areas 
unless properly compacted and tested. 

Footings should be doweled to the floor slab with No. 4 bars at 18 inches on center. 

Floor slabs should be underlain by a moisture vapor retarder, as recommended hereinafter, to 
mitigate moisture / water vapor intrusion into the structure. 

Foundation details such as concrete strength, reinforcements, etc. should be established by the 
Project Structural Engineer. More restrictive criteria based on structural design considerations or 
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Code requirements shall govern. 

Concrete Floor Slab-on-Grade 

Presented below are preliminary geotechnical criteria which may be used for concrete floor slabs 
on grade.  

Concrete Slab Thickness =  7 inches or per structural design 

Minimum Reinforcement =  Per Structural Engineer 

In order to minimize migration of moisture through the concrete slab from soil sub-grade and 
damage to floor coverings, a moisture / water vapor retarder system should be placed beneath 
floor slabs in areas to be tiled, carpeted, or otherwise considered moisture sensitive. 
Recommendations relating to the placement and location of this moisture vapor / retarder are 
provided in the “Moisture / Water Vapor Retarder for Concrete Slab-on-Grade” section. The use 
of a hydrophobic additive, such as Xypex or Hycrete, in the concrete should be considered, given 
the shallow groundwater conditions. 

The prepared soil sub-grade should be moisture conditioned to and maintained at about 1 to 3 
percentage points wet of optimum moisture contents to a depth of 12 inches and exhibit at least 
95 percent relative compaction as determined by ASTM: D1557. 

Interior floor slabs should be properly designed for the construction and service loading 
conditions, and potential differential movements. The structural details, such as slab thickness, 
concrete strength, reinforcing criteria, joint spacing, etc. should be established by the Project Civil 
/ Structural Engineer. 

To minimize slab curling, a low shrinkage / low slump concrete (concrete mix with a minimum 
4,500 psi compressive strength and maximum water cement ratio of 0.45) should be used for the 
slab construction, as determined by the Project Structural Engineer. The mix design should be 
verified by the Project Civil / Structural Engineer, and placement of concrete should be observed 
and certified by the Concrete Deputy Inspector, as required. 

Settlements 

Some structure movement should be expected both during and following construction, even when 
supported on a zone of in-situ ground improvement, due to various factors including, but not 
limited to: 

• Surcharge loading due to dock height fill construction; 

• Sequence of foundation and slab loading during construction; 

• Variation in structural loads along foundation elements;  

• Variation in underlying soil types with different compressibility indices and subsurface soil 
profile and associated primary and long-term secondary consolidation settlements; and 

• Potential dynamic settlement under a major seismic event 
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Total static settlements for foundations would be dependent upon the actual structural loading 
conditions and configuration, remedial grading performed, final grades, and final design / 
specifications and installation of the ground improvement program. For appropriately designed 
and constructed structure foundations and supporting loads typical for the concrete tilt-up 
construction (column and wall loads on the order of 125 kips and 5 kips/lineal foot, respectively), 
static settlement estimates following in-situ ground improvement are estimated to be on the order 
of 1-inch total. Differential settlements under static conditions are not expected to exceed ½-inch 
over a distance of approximately 50 feet and between similarly loaded adjacent foundations.  

Under exposure to short term seismic loading during a major seismic event, the site is prone to 
additional settlements due to soil liquefaction. Liquefaction settlements under seismic conditions 
are anticipated to vary with the variance in the underlying site soil conditions. For preliminary 
design purposes and when considering in-situ ground improvement, average dynamic 
settlements on the order of 1-inch total may be considered and are expected to occur over a large 
area. Generally, the differential settlements at level sites are expected to be small even if the total 
settlements are large, and for preliminary design purposes are estimated to be on the order of ½ 
inch over a distance of approximately 50 feet. Potential dynamic settlements under a major 
seismic event should be further evaluated/ substantiated by our office and the ground 
improvement specialist based on review of the ground improvement program selected. 

Total and differential settlement potentials for ancillary construction outside the limits of in-situ 
ground improvement would be dependent upon foundation loads, location relative to planned 
grade cuts and fill placements, etc. For preliminary design purposes, total and differential static 
settlements on the order of 1 inch and ¾ inch over a distance of approximately 30 feet may be 
considered for lightly loaded ancillary footings supported on engineered compacted fill as 
recommended in the Grading section. Under seismic load conditions, additional potential total 
and differential settlements could be on the order 2-1/2-inches and 1-1/2 inches over a distance 
of 50 feet respectively  

The above estimated potential settlements should be substantiated by our office and the ground 
improvement specialist based on review of final foundation plans and proposed ground 
improvement measures and limits. 

Additional Considerations Regarding Settlement and Improvements: 

1. General fill equilibrium will develop with time but is most affected by changes in soil 
moisture; 

2. Sequence of foundation and slab loading and variation in structural loads along foundation 
elements during construction can impact differential movements; 

3. Variation in underlying soil types with different compressibility indices, subsurface soil 
profiles, and subsurface drainage systems and conditions will affect primary and long-term 
secondary consolidation settlements; 

4. Moisture changes due to climatic and non-climatic influences following construction, and 
associated shrink / swell of expansive soils; 
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5. Soil shrinkage and expansive behavior will be separate and is considered independent of 
settlement as a result of fill placement and associated loading from water and structures; 

6. Soil shrinkage and expansion effects that are not reconciled in the design and construction 
will have a direct impact to top of slope improvements and associated lateral deformation; 

7. Adequate and properly designed and functioning area drainage systems combined with 
the proper landscape design and watering programs would significantly help reduce the 
potential for expansion and shrinkage and long-term slope deformation; and 

It should be noted that moderate slab on grade cracking may be observed within the first week 
after construction that are not related to soil movement. These are related to water cement ratios 
exceeding specifications and inappropriate finishing techniques. 

Seismic Design Considerations 

The site is in a zone of high seismic activity / exposure. Strong ground motion from an earthquake 
generated along active faults should therefore be anticipated at this site. Based on the presence 
of liquefiable soils to depths down of 50 feet below the site, the site qualifies as Site Class F and 
the proposed development should be designed and constructed to the prevailing standards 
regarding seismic design. Seismic design parameters based on standard procedures for Default 
Site Class D (ASCE 7-16) are included in Appendix H and should be reviewed for acceptability 
by the Project Structural Engineer based on current and applicable CBC requirements, as 
appropriate. 

Moisture / Water Vapor Retarder for Concrete Slab-on-Grade 

It should be recognized that, even with site surface and sub-drainage measures, there is potential 
for saturation of ground beneath concrete floor slabs due to water infiltration from irrigation, rain, 
and run-off or flow through the soil subgrade. The upward migration of moisture in vapor phase 
from soil subgrade through the slab-on-grade is inevitable. It is imperative that the Contractor 
properly install the recommended site drainage measures, utility trench backfill, and the moisture 
/ water vapor retarder system in accordance with the project design requirements and 
specifications to mitigate potential moisture / water vapor transmission into the structures.  

On this project, the presence of relatively shallow groundwater is expected to exacerbate 
moisture-vapor intrusion issues. 

In order to reduce the potential for moisture / water vapor migration up through the slab in moisture 
sensitive areas, and possibly affecting floor covering, wood cabinets and other objects, a moisture 
/ vapor retarder is recommended under concrete slab-on-grade in these areas. The 
recommendations provided below are based on the guidelines of the American Concrete Institute: 

The moisture / water vapor retarder should consist of high strength membrane and should meet 
or exceed the ASTM: E-1745-97 Class A material requirements for water vapor permeance, 
tensile strength, and puncture resistance. The vapor retarder should consist of “Stego Wrap” 
(Stego Industries, LLC) or “Vapor Block” VB 15 (Americover, Inc.), or approved equal. 
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The installation of the moisture / water vapor retarder system requires specialized knowledge and 
experience and should be accomplished with the technical assistance and supervision of retarder 
system manufacturer and/or supplier. The membrane should be properly lapped and sealed. 
Membranes intersecting utility pipes, sewer lines, ducts or drains must be properly wrapped 
around the penetrations and sealed. All punctures and rips in the membrane should be repaired 
prior to placement of concrete, following manufacturer’s recommendations.  

The vapor retarder should be installed in general accordance with the procedures outlined in 
ASTM: E-1643, and in conformance with the installation procedures recommended by the 
manufacturer. 

In addition, floor coverings (e.g., wood, tile, etc.) and other built-in features should be carefully 
selected with vapor transmission in mind and include proper preparation and installation in 
accordance with the manufacturer’s recommendations. 

Moisture-vapor intrusion may be further reduced at the slab level by use of consistent and low 
water cement ratios (ie. do not allow addition of water to concrete during the pour operations), 
proper finishing and curing (moist or wet cure for the first several days will reduce permittivity) 
and consider use of a hydrophobic additive such as Xypex or Hycrete that heal microcracks and 
seams and improve overall water resistance. 

It should be emphasized that, even with proper moisture / water vapor installation, proper control 
of irrigation and landscape water adjacent to the structure is very important to minimize problems 
caused by moisture and water vapor intrusion and is the responsibility of the Property Manager / 
Owner, including the maintaining of proper site drainage as recommended hereinafter. 

Planters and similar open to the ground adjacent to building areas is an invitation to moisture and 
other problems. These should be avoided. Concrete / paved surfaces should have clear positive 
drainage away from the building to an approved disposal / drain. Roof drains should include hard 
conveyance away from the proximity of the building. 

Soil Expansion 

The near surface site soils consist predominantly of sandy soils, and these soils are expected to 
exhibit very low soil to low expansion. During site grading, the soil expansion potential of the 
exposed soil blend should be verified by additional laboratory testing. 

Soil Corrosion and Concrete Design 

Based on the laboratory test results presented in Appendix C, sulfate exposure for concrete 
ranges from S0 to S1. It has been our experience that post-construction factors such as near 
surface soil wetting and drying cycles, and other changes with time can increase the 
concentrations of soluble sulfate and other derogatory salts and these conditions predispose them 
to being highly corrosive to both concrete and buried metals. Higher strength concrete with lower 
water / cement ratio will improve overall slab performance, durability, and water and corrosivity 
resistance. 

In an abundance of caution and to account for potential future conditions, we recommend 
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concrete in contact with soils be designed for a minimum compressive strength of 4,500 psi and 
maximum w:c = 0.45. 

Laboratory tests to evaluate the potential soil corrosivity to metallic installations were performed 
as part of the Feasibility Study by SCG (Reference No. 2). Based on these preliminary results, 
the soils along with any transient waters flowing through them should be considered to be highly 
corrosive to metals in contact with them. Attention to minimizing galvanic / chemical corrosivity 
(i.e., protective coatings, dielectric couplings, eliminating mixing metal types in contact or in near 
vicinity to each other) where in contact with soil and soil moisture can minimize these effects. An 
experienced corrosion consultant should be retained and their recommendations incorporated 
into the design if special / critical corrosive issues exist or further corrosion potential study is 
warranted. 

Retaining Walls 

Lateral Earth Pressures 

The earth pressure acting on retaining walls depends primarily on the allowable wall movement, 
type of backfill materials, backfill slopes, wall inclination, surcharges, and hydrostatic pressure.  

The following lateral earth pressures are recommended for the design of vertical cantilevered 
retaining walls (active case) and restrained walls (at-rest case) with no hydrostatic pressure, level 
backfill conditions, and no surcharge loading. 

Wall Condition  Backfill Type Equivalent Fluid Pressure 

 Active (Cantilever) Sandy soils  40 pcf  

 At Rest (Restrained) Sandy soils  60 pcf- 

These values are applicable for compacted sand backfill placed between the wall stem and an 
imaginary plane at 45 degrees from the edge of wall footing. 

For design purposes, walls supporting dock height fill construction should be based on at-rest 
earth pressures. The surcharge effect of anticipated loads on the wall backfill (e.g. traffic, 
construction equipment, footings, etc.) should be included in the wall design. For walls free to 
deflect or restrained, 33 or 50 percent, respectively, of the maximum surcharge load located within 
a distance equal to the height of the wall 

Backfill 

Retaining wall backfill should consist of select backfill comprised of free-draining granular soils 
exhibiting an expansion index (EI) of 30 or less. The backfill should extend within a 45-degree 
plane from the wall footing.  

Retaining wall backfill should be mechanically compacted to minimum 90 percent of the applicable 
laboratory maximum density (ASTM: D1557) and performed under the observation and testing of 
the Project Geotechnical Consultant. 

No jetting, ponding, or flooding should be permitted. No backfill should be placed against concrete 
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until minimum design strengths as determined by compression tests of cylinders are attained. 

Retaining Wall Backdrainage  

As a minimum, subdrainage system for retaining walls (excluding walls supporting dock height fill 
construction) should be included as part of retaining wall construction. Sub-drains should consist 
of 4-inch diameter, perforated Schedule 40, PVC pipe or equivalent, embedded in approximately 
3 cubic feet per lineal foot of clean, ¾-inch crushed aggregate, or approved alternate. This 
permeable material should be enveloped in geofabric consisting of Mirafi 140 or equivalent. The 
pipe and trench bottom should be sloped at a gradient of 2± percent to a suitable discharge outlet. 
Sub drains placed behind retaining walls should be approved by the Project Geotechnical 
Consultant prior to backfill placement. 

Should seepage be experienced through retaining walls from nuisance water (e.g., irrigation, 
precipitation), staining and mineral development may result and necessitate periodic maintenance 
/ cleaning. Note that efflorescence should not be confused with permeating water effects; some 
efflorescence is to be expected and is considered normal. 

Concrete Flatwork 

Exterior Flatwork 

The concrete slab design and construction details should be established by the Project Design 
Engineer. From a geotechnical standpoint, the minimum criteria for exterior flatwork should 
consider low soil expansion potential and should be in accordance with the requirements of the 
project structural engineer and specialty contractor / consultant. Exterior hardscape / pavement 
construction in areas to receive substantial new fills to achieve planned grade elevations are 
expected to exhibit post construction total and differential movement due to surcharge fill loading 
on the underlying native soils and this may occur over several months or more. Depending on the 
magnitude / severity of post construction movement, it may be necessary to perform periodic 
repairs and/or relevelling / replacement of affected hardscape. Sidewalks and walkways should 
be 4 inches thick (minimum) and may be placed directly on the approved compacted subgrade. 
To control cracking, the slab should include joints at approximately 10 feet spacing (maximum). 
The slab design and construction details should be established by the Project Design Engineer. 

Slab Sub-Grade Pre-Saturation 

Prior to concrete placement, the prepared soil sub-grade should be moisture conditioned to and 
maintained at about 1 to 3 percentage points wet of optimum moisture contents to a depth of 12 
inches and exhibit at least 90 percent relative compaction as determined by ASTM: D1557. 

Asphalt Concrete Pavement Design 

For preliminary design purposes, the following asphalt concrete pavement sections are 
recommended for the automobile parking lot and access drive areas. These sections were 
computed using Caltrans Highway Design Manual method, based on the assumed Traffic Indices 
shown below and an assumed R-Value of 20 for the resulting blend of site soils compacted as 
sub-grade. 
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Pavement Utilization Traffic Index Asphaltic Concrete (in.) Aggregate Base (in.) 

Parking Areas  5.0  4”    6” 

Access Drives  8.0  6”    12” 

The applicability of assumed traffic indices should be verified by the Project Civil Engineer. 
Aggregate base should consist of crushed base (CAB or CMB) as specified in the Standard 
Specifications for Public Works Construction (Green Book) and be compacted to 95 percent of 
the maximum laboratory density determined in accordance with ASTM: D1557. 

The soil sub-grade to a depth of 5 feet should be compacted to minimum 90 percent relative 
compaction in accordance with the recommendations under “Site Grading”. The surface of the 
subgrade soil supporting basecourse should be compacted to at least 95% relative compaction 
and exhibit a firm and unyielding surface immediately prior to placement of base material, in 
addition to the recommended minimum compaction. Final compaction and testing of pavement 
sub-grade should be performed just prior to placement of aggregate base, so that the subgrade 
does not deteriorate for whatever reason in the interim.. 

The pavement sections shown above should be considered tentative and should be verified by 
R-value testing of sub-grade soils at the completion of grading. Further analysis and evaluation 
are necessary, if the design traffic index and the sub-grade R-value are different from those used 
in our analyses. 

Should pavement construction be performed in stages, with the initial course section to be 
followed by asphalt cap layer after completion of on-site construction, it should be noted that some 
repairs / replacement of pavement should be anticipated, particularly in areas of concentrated 
construction traffic and along junctions prone to water seepage to the underlying pavement 
subgrade soils (e.g., pavement edges adjacent to curb / gutter construction). 

Concrete Pavement Design 

Concrete pavement design was based on review / comparison of the following methodologies 
with consideration for assumed truck frequencies at the subject property. 

For the PCA Simplified Design Procedure, the following parameters were considered: Axle Load 
Category of 2 assigned to collector streets, rural and secondary roads (relatively high axle loads 
for this category) and arterial streets and primary roads (relatively low axle loads for this category), 
respective maximum single and tandem axle load distributions of 26 kips and 44 kips, low 
subgrade soil support, pavements with doweled joints for load transfer, supported edges (curbs, 
gutters or widened lane), and a concrete Modulus of Rupture (MR) of 650 psi. 

For the ACI Guideline Document - “Guide for the Design and Construction of Concrete Site Paving 
for Industrial and Trucking Facilities” (ACI330.2R-17), considerations were given to a Modulus of 
Subgrade Reaction of 150 pci, a concrete Modulus of Rupture (MR) of 650 psi, supported 
pavement edges, dowels in construction joints, and axle load distributions representative for major 
arterial over-the-road truck category. 
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For both methods, two-axle four tire trucks are excluded, and concrete pavement section 
considerations assume appropriate construction/ contraction joint spacings and joint sealing, and 
minimum design service period of 20 years. 

Concrete Pavement Section 

Based on the above considerations, the following concrete pavement sections are recommended: 

Trucks Per Day (*) Concrete Pavement Thickness (**) 

50   6 inches 

100   7 inches 

(*) For axle load distributions representative for over-the-road truck category major 
arterial per day design lane. 

(**) Minimum concrete compressive strength of 4,500 psi with maximum water cement 
ratio of 0.45 and Concrete Modulus of rupture of 650 psi. 

The Project Civil / Structural Engineer should establish structural details of the pavement, such 
as concrete mix design, reinforcing, longitudinal and contraction joints, load transfer devices, etc. 
As a minimum the longitudinal and contraction joints should be based on PCA and ACI guidelines. 

The above Portland Cement Concrete pavement sections are a minimum. More restrictive criteria 
based on civil / structural design and jurisdictional requirements shall govern.  

Pavement Subgrade  

The subgrade soils beyond the limits of in-situ ground improvment should be over-excavated to 
a depth of at least 5 feet and recompacted to minimum 90 percent relative compaction at 
approximately 1-3 percentage points above optimum moisture content (ASTM: D1557). The 
uppermost one foot of the pavement subgrade should be compacted to at least 95 percent relative 
compaction and exhibit firm and unyielding condition prior to placement of base material. 

Subbase Considerations 

The pavement subgrade soils are expected to be comprised of a blend of the near surface soils 
at the completion of remedial grading operations. The use of a subbase directly beneath concrete 
pavement construction can improve load transfer across the joints and mitigate potential for soil 
erosion and pumping along the joints where the soil subgrade blend may include more than 15 
percent fines passing the No. 200 sieve size. Upon request, recommendations for incorporating 
a subbase layer beneath concrete pavement construction can be provided. 

Joint Spacings and Dowels 

Longitudinal and contraction joints should be based on ACI / PCA guidelines. Concrete pavement 
crack control joints should be spaced at a minimum of 10 feet (5 feet preferred, and not exceeding 
14 feet) on center with dowels incorporated along contraction joints or other load transfer 
mechanisms, or as specified by the Project Civil / Structural Engineer and should include 
additional joints to facilitate irregular pavement boundary conditions. From a performance 

350 Fischer Ave. Front     Costa Mesa, CA 92626     P: 714 668 5600     www.G3SoilWorks.com



Geotechnical Investigation and Report Update May 4, 2022 
Proposed Goodman Commerce Center Project No. 1-1209 
5665 and 5757 Plaza Drive Page 32 of 37 
Cypress, California 

standpoint, closer spacing and strategic location of control joints at returns, corners, and other 
areas that focus stress should be considered. 

Where movement is expected in a construction or control joint, and both sides are restrained, a 
combination of waterstop (where transmission of water through the joint is to be avoided) and 
doweling may be used. Dowels installed across construction joints may consist of 1.5-inches 
diameter, epoxy-coated smooth dowels, 18 inches in length, placed mid-height of slab and so the 
dowel is centered across the joint, and spaced at 12 inches on center where joint is new to 
new.The dowel should be greased to limit bonding so slip may occur. In the case where movement 
is expected, but joining existing to new, the dowels should be placed similarly, but embedded and 
epoxied accordingly into the existing work, and the unbonded end that will extend into the new 
work greased with commercial waterproof grease. 

Waterstops for control joints accommodating movement should preferably consist of the “hard” 
plastic type that have a crude dumbbell or similar shape and a center bulb that can accommodate 
the anticipated range of motion. The details of installation are highly dependent on the nature and 
expectations of the joint. We would be happy to provide additional input and recommendations to 
address particular conditions. 

Where the control joint is to be restrained, such as in concrete pavement, doweling may consist 
of #5 or larger bar placed at slab mid height following the above criteria (18” overall dowel length, 
centered over joint, spaced 12” on center. Where joining new to new, the deformations of the 
rebar should provide adequate “bite;” where joining existing to new, the new rebar should be 
placed into an appropriately sized and cleaned out hole drilled into the existing work, and the 
dowel half embedded in the hole by epoxy.  

Where control joints in concrete pavement occur where standing water or flowlines are associated 
(such as where pavement section joins a gutter, intake basin or similar), a waterstop incorporated 
into the joint should be considered to limit influx of waters into the subgrade. Consideration to 
thicken the edges of the slab on either side of the joint should be given where a higher degree of 
performance is expected. 

Alternatively, the design may be per Civil / Structural Engineer design. 

Factoring Site-Specific Considerations 

Site specific factors such as expansive soils, variability, mediocre drainage, and related factors 
need to be considered. Should anticipated truck frequency and / or maximum truck axle loading 
conditions be different from the above assumed considerations, our office should be contacted 
for further evaluation and recommendations, as appropriate.  

Curb / gutters should be monolithic to the extent feasible. Pavement edges in the proximity of 
open ground or similar may benefit from a thickened edge. 

Special Note - Finishing and Curing of Concrete 

Of critical importance to the long-term / lifelong behavior and performance of concrete is how it is 
place, finished, and preliminarily cured. Detailed studies by the Bureau of Reclamation have 
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shown that low water-to-cement ratio, high strength concrete – such as is recommended herein 
– has inherently much lower shrinkage and much higher water tightness than the mediocre 
concrete originally specified when properly placed and finished. For this reason, water should not 
be added to the mix for any reason. If a stiff mix is an issue – fluidizer and similar admixtures 
should be considered – to be based on join recommendations of the Project Geotechnical and 
Structural engineering consultants. 

The Bureau’s studies also showed that both early and overall strength is greatly improved and 
issues with cracking, crazing, and surface abrasion resistance are also improved where properly 
placed and finished concrete is allowed to wet or moist cure for at least 5 to 7 days. Crack control 
joints should be performed at the proper time and using proper methods / materials. These 
recommendations are considered paramount to long-term performance. Structural Review 

The above recommended concrete pavement recommendations are a minimum. The structural 
design (e.g., concrete mix design, reinforcing, longitudinal and contraction joints, load transfer 
devices, etc.) by the project Civil / Structural Engineer, where more restrictive, shall govern. 

Utility Trench Backfill 

• Bedding material should consist of sandy material exhibiting a Sand Equivalent (S.E.) 
value of 30 or greater and should comply with the requirements of the controlling 
governing jurisdiction. 

• The site soils are considered suitable for trench backfill, provided they are free of organic 
material and rocks over 4 inches in maximum dimension. 

• To reduce potential water migration into building sub-grade through the granular bedding 
/ shading layer and trench backfill, utility trenches should be backfilled with the onsite finer 
grained materials or sand-cement slurry for minimum 3 feet length at their entry points. 

• Backfill of all exterior and interior trenches should be placed in thin lifts not exceeding 4 
inches and mechanically compacted to achieve a relative compaction of not less than 90% 
based on ASTM: D1557. Care should be taken not to damage utility lines. 

• Utility trenches should not be located within the influence of footings. This is defined as a 
zone located below the footing and a line sloping at an inclination of 1:1 (horizontal to 
vertical) outward from the outside edge of footings. If utility lines are located within the 
zone of footings, the backfill should be compacted to a minimum 95 percent relative 
compaction or slurry backfilled (minimum 1-1/2 sack cement - sand mix). 

• Trenches greater than 4 feet in depth should be shored or sloped back as required by the 
local regulatory agency, the State of California Division of Industrial Safety Construction 
Safety Orders, and Federal OSHA requirements. 

As described in the Groundwater section of this report, the site includes shallow groundwater 
conditions. Where trench excavations come close to or intersect the water table, the groundwater 
may react adversely. These effects may include bottom quickening / heaving, sidewall raveling, 
sloughing and calving, and decrease in sidewall stability. Where trenching will be below 5-feet, 
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special means and methods may be required to address and stabilize the situation. This office 
should be consulted for specific recommendations and support where this may occur. 

Site Drainage 

Of all the post-construction maintenance items – attention to site drainage is the most important. 
Nuisance water is the cause of most potential problems. 

The Client, Landscape Architect, and Property Manager should be aware of the potential 
problems that may develop when drainage is altered through construction of retaining walls, 
paved walkways, and patios. Conditions which will lead to ground saturation must be avoided. 

• All roof and surface drainage should be directed away from structures and their 
appurtenances and slopes to approved drainage facilities. Ponding of water should be 
avoided. Per the 2019 CBC, a minimum gradient of 5 percent away from structures 
should be maintained for graded soil areas to a distance of 10 feet or to approved 
drainage swales.  

• The recommended drainage patterns should be established at the time of fine grading 
and maintained throughout the life of the structure or, if altered, should be replaced 
with properly designed area drain system. 

• Irrigation activities at the site should be monitored and controlled to prevent over 
watering. Planter and lawn areas adjacent to structures should be avoided. If utilized, 
these should include measures to contain irrigation water and prevent moisture 
migration into the walls and under foundations and slabs-on-grade. 

• Plants with aggressive roots should be avoided. Trees should be planted in designated 
tree wells that limit lateral and promote deeper root movement. 

• Planters should be well drained. Root barriers should be considered to limit invasive 
roots from getting out and under the surrounding pavement. The incorporation of “Bio 
Barrier” fabric in root barriers is specifically recommended. Bio Barrier includes a 
hormone chemical that keeps roots away without harming the plants. 

• The selection of plant palettes should be based on that which is suitable for the area 
and be drought tolerant. For any planned bio-swales or bio-basins, specific plant 
palettes may be required to address particular conditions. Our office should be 
consulted to provide such guidance as may be required. 

• It is imperative that all new construction maintain positive drainage to suitable 
discharge facilities. Adequate area drainage systems should be installed in planter 
areas and within flatwork areas, as required.  

Landscape, Irrigation, and Maintenance  

General guidelines for landscape, irrigation and maintenance are shown below: 

• Landscape planting should consist of appropriate drought resistant vegetation as 
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recommended by the Landscape Architect. Landscaping of slopes should be 
completed as soon as possible and properly maintained; 

• The property owner is responsible for proper irrigation and for maintenance and repair 
of installed irrigation systems. Leaks should be repaired immediately. Sprinklers 
should be adjusted to provide maximum coverage with a minimum of water usage and 
overlap. Over-watering with consequent excessive runoff and ground saturation must 
be avoided; 

• If automatic sprinkler systems are installed, their use should be adjusted to account 
for natural rainfall conditions; 

• All interceptor ditches, drainage terraces, down-drains, and any other drainage 
devices that have been installed must be maintained and cleaned; 

• If rodent activity is present, the property owner should undertake a program for the 
elimination of burrowing animals. This should be an ongoing program in order to 
promote stability; and 

• Water should be directed away from constructed slopes faces. This may require the 
construction of berms or ditches along the top of slopes, if such devices are not in 
place. 

Plan Review, Observations and Testing 

During the design and precise grading phases, the final Precise Grading and Foundation Plans, 
including the design details of planned structures (e.g., location, configuration, design loads, etc.) 
should be provided to the Project Geotechnical Engineer to verify the applicability of the 
recommendations provided above and to develop additional and/or revised recommendations, as 
appropriate.  

Precise grading, including foundation and on-site construction should be performed under the 
observation, documentation, and testing by the Project Geotechnical Consultant. To document 
actual conditions encountered, work performed, and any in-field modifications / adjustments, an 
As-Graded report should be prepared upon the completion of work. 
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CLOSURE 

Our evaluation and preparation of this report are based on our experience and our knowledge of 
the site and were obtained in accordance with currently accepted professional engineering 
principles and practice in the field of geologic and geotechnical engineering and reflect our best 
professional judgment. We make no other warranty, either express or implied. This report is 
subject to supplementation and revision as new information becomes available and the designs 
are refined. This report is also subject to the review of the controlling jurisdiction and any 
comments / responses become a part hereto and the project specifications. 

The recommendations provided by this firm are made on the assumption that we will be retained 
to perform the geotechnical onsite observation, testing and support associated with the proposed 
work. If another geotechnical firm is used, these and any other applicable recommendations 
developed by this firm are considered void. G3SoilWorks is not responsible for any 
implementation of recommendations or grading / construction that it did not have an adequate 
opportunity to observe, test, comment on, and document. Similarly, should unanticipated 
conditions be encountered or alterations to the current design be made, this office should be given 
the opportunity and retainage to evaluate and provide revisions / updates as warranted. 

We appreciate the opportunity of being of service to you on this project. Should you have any 
questions or need additional information, please contact the undersigned. 

Sincerely, 

G3SoilWorks, Inc. 

 

 

 
By: ___________________________   By: _____________________________ 
      Daniel J. Morikawa, P.E., G.E.         Erik C. Haaker, P.G., C.E.G. 
      Director of Engineering          Senior Engineering Geologist 
 
 
 
 
By: ___________________________ 
      Steven E. Strickler, P.E., G.E. 
      CEO / Principal Geotechnical Engineer 
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@ 0-3":  Asphalt Pavement
@3"- 5": Crush Miscellaneous Base (CMB)
Artificial Fill (af)
@ 6": Silty SAND / Sandy SILT, dark gray, moist, medium dense
to dense, fine-grained, some mica.

Quaternary Alluvium (Qal)
@5': Silty SAND, grayish brown, very moist, medium dense,
fine-grained, some mica.

@ 10': Silty SAND, dark gray to grayish brown, moist to very
moist, medium dense, fine-grained, some mica.

@ 15': Silty CLAY / Clayey SILT, dark gray, very moist, stiff, low
apparent plasticity, calcereous.

@ 20': Silty SAND, light brown, very moist, medium dense, some
mica.

@ 25': Silty SAND, grayish brown, wet, medium dense.

@ 30': Clayey SILT with sand, grayish brown, moist to very
moist, stiff, low apparent plasticity, contains caliche, some mica.

Notes:
Total Depth = 31.5';
Groundwater encountered at 7';
Installed 2" diameter PVC Monitoring Well;
Refer to Detail A for As-Built Well Diagram.
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@ 0 to 3": Asphalt Pavement
@ 3 to 5": Crush Miscellaneous Base (CMB)
Artificial Fill (af)
@ 5"-5': Sandy SILT, dark grayish brown, moist, very low
apparent plasticity, predominantly fine-grained, micaceous.

Quaternary Alluvium (Qal)
@ 5': Silty SAND, grayish brown, moist, medium dense, some
mica.

@ 10': Silty SAND, dark gray, wet, loose, very fine-grained,
micaceous.

@ 15': Silty CLAY with Sand, dark grayish brown, wet, stiff, low
apparent plastisity, sparse coarse sand.

@ 20': Sandy SILT with trace clay, olive brown, wet, very stiff,
low to very low apparent plasticity, micaceous.

@ 25': No sample recovered.

@ 27': Clayey SILT with sand, gray, wet, stiff, some mica.

@ 30': Clayey SILT with Sand, dark grayish brown, wet, very stiff,
low to medium apparent plasticity, calcareous.

Notes:
Total Depth = 31.5';
Groundwater encountered at 7.5';
Installed 2" diameter PVC Monitoring Well;
Refer to Detail B for As-Built Well Diagram.
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@ 0 to3": Asphalt Pavement
@ 3 to 5": Crushed Miscellenious Base (CMB)
Artificial Fill (af)

@2.5': Silty SAND / Sandy SILT,  brown, slightly moist to moist,
contains some gravel.

Quaternary Alluvium (Qal)
@5': Poorly-Graded SAND, gray, slightly moist, fine- to
medium-grained.

@ 7.5': Silty SAND, olive gray, wet, very loose to loose,
fine-grained.

@10': Silty SAND, dark grayish brown, wet, medium dense.

@ 12.5': Silty CLAY, dark gray, very moist, soft to firm, sparse
mica.

@15': Sandy SILT w/ Clay, dark grayish brown, moist, firm, low
apparent plasticity, sparse mica.

@17,5': Sandy SILT / Silty SAND with Clay, light olive brown,
very moist, very loose, predominantly fine-grained, sparse mica.

@ 20': Silty SAND / Sandy SILT, light olive brown, moist, loose to
medium dense, fine-grained, sparse mica.

@ 22.5': Sandy SILT, olive brown, wet, firm, fine-grained, highly
micaceous.

@ 25': Sandy SILT, dark gray, wet, firm, very low plasticity, highly
micaceous.

@ 27.5':  Clayey SILT, dark gray, very moist, very soft, low
apparent plasticity, some mica.

@30': Clayey SILT, dark gray, moist, firm, low apparent
plasticity..

@32.5': Silty CLAY with sand, grayish brown, wet, soft, low
apparent plasticity, trace mica.

@35': Poorly-Graded SAND, gray to light gray, wet, medium
dense, fine- to medium-grained, some mica.

@ 37.5': Poorly-Graded SAND, light gray to gray, wet, loose,
predominantly fine-grained with some coarse sand.
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GEOTECHNICAL DESCRIPTION
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@ 40': No sample recovery.

@ 42.5': Silty SAND, dark grayish brown, medium dense,
micaceous.

@ 45': Silty SAND / Sandy SILT, dark gray, wet, medium dense,
non-plastic, fine-grained, highly micaceous.

@47.5': Sandy SILT with Clay, dark gray, wet, medium dense,
low apparent plasticity.

@50': Silty SAND, dark gray, wet, medium dense, predominantly
fine-grained, micaceous.

Notes:
Total Depth = 51.5';
Groundwater encountered at: 7.5';
Installed 2" diameter PVC Monitoring Well;
Refer to Detail C for As-Built Well Diagram.
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140 lb.
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DATE FINISHED GW DEPTH (FT) LOGGED BY
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@ 0 to 3": Asphalt Pavement
@ 3" to 5": Crush Miscellaneous Base (CMB)
Artificial Fill (af)

@ 2.5': Silty SAND with gravel, dark grayish brown.

Quaternary Alluvium (Qal)
@ 5': Silty SAND; grayish brown, moist to very moist, loose,
predominantly fine-grained, some mica.

@ 10': Silty SAND, dark gray, very moist to wet, medium dense,
micaceous.

@ 15': Clayey SILT with Sand, dark gray, moist to very moist,
firm, low apparent plasticity, sparse mica.

@20': Silty SAND, dark grayish brown, moist to very moist,
medium dense, predominantly fine-grained.

@25': Silty SAND, dark grayish brown, wet, medium dense,
predominantly fine-grained.

@ 30': No sample recovered.

Notes:
Total Depth =  31.5';
Groundwater encountered at 7';
Installed 2" diameter PVC Monitoring Well;
Refer to Detail B for As-Built Well Diagram.
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GEOTECHNICAL DESCRIPTION
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@ 0 to 3": Asphalt Pavement
@ 3" to 5": Crushed Miscellaneous Base (CMB)
Artificial Fill (af)
@ 0.5-5': Sandy SILT, dark grayish brown, moist, predominantly
fine-grained.

Quaternary Alluvium (Qal)
@ 5': Silty SAND / Sandy SILT w/ Clay, light brown, moist,
medium dense / very stiff, apprently very low plasticity /
non-plastic, predominantly fine-grained, micaceous.

@ 10': Silty SAND, light grayish brown, moist, medium dense,
micaceous.

@15': Silty CLAY with Sand, dark brown, moist to very moist,
stiff, some mica, calcareous.

@20': Silty SAND, grayish brown, wet, medium dense, some
mica.

@25': Sandy SILT w/ Clay, dark gray, wet, very stiff, low
apparent plasticity, micaceous.

@30':  Silty CLAY, dark gray, moist, very stiff, low apparent
plasticity.

Notes:
Total Depth = 31.5';
Groundwater encountered at 8';
Installed 2" diameter PVC Monitoring Well;
Refer to Detail A for As-Built Well Diagram.
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GEOTECHNICAL DESCRIPTION
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SUMMARY 
 

OF 
CONE PENETRATION TEST DATA 

 
 
 
1. INTRODUCTION 
 
This report presents the results of a Cone Penetration Test (CPT) program carried out for the 
project located at 5665 & 5757 Plaza Drive in Cypress, California.  The work was performed by 
Kehoe Testing & Engineering (KTE) on December 13, 2021.  The scope of work was performed 
as directed by G3SoilWorks, Inc. personnel. 
 
2. SUMMARY OF FIELD WORK 
 
The fieldwork consisted of performing CPT soundings at two locations to determine the soil 
lithology.  A summary is provided in TABLE 2.1. 
 

 

 
LOCATION 

 

DEPTH OF 
 CPT (ft) 

 

 
COMMENTS/NOTES: 

CPT-1 50  
CPT-2 50  

   
TABLE 2.1  -  Summary of CPT Soundings 

 
3. FIELD EQUIPMENT & PROCEDURES 
 
The CPT soundings were carried out by KTE using an integrated electronic cone system 
manufactured by Vertek.  The CPT soundings were performed in accordance with ASTM 
standards (D5778).  The cone penetrometers were pushed using a 30-ton CPT rig.  The cone 
used during the program was a 15 cm^2 cone with a cone net area ratio of 0.83.  The following 
parameters were recorded at approximately 2.5 cm depth intervals: 
 

• Cone Resistance (qc) • Inclination 
• Sleeve Friction (fs) • Penetration Speed 
• Dynamic Pore Pressure (u)  

 
 
The above parameters were recorded and viewed in real time using a laptop computer.  Data is 
stored at the KTE office for up to 2 years for future analysis and reference.  A complete set of 
baseline readings was taken prior to each sounding to determine temperature shifts and any 
zero load offsets.  Monitoring base line readings ensures that the cone electronics are operating 
properly.  
 



    

4. CONE PENETRATION TEST DATA & INTERPRETATION 
 
The Cone Penetration Test data is presented in graphical form in the attached Appendix.  These 
plots were generated using the CPeT-IT program.  Penetration depths are referenced to ground 
surface.  The soil behavior type on the CPT plots is derived from the attached CPT SBT plot 
(Robertson, “Interpretation of Cone Penetration Test…”, 2009) and presents major soil lithologic 
changes.  The stratigraphic interpretation is based on relationships between cone resistance 
(qc), sleeve friction (fs), and penetration pore pressure (u).  The friction ratio (Rf), which is 
sleeve friction divided by cone resistance, is a calculated parameter that is used along with cone 
resistance to infer soil behavior type.  Generally, cohesive soils (clays) have high friction ratios, 
low cone resistance and generate excess pore water pressures.  Cohesionless soils (sands) 
have lower friction ratios, high cone bearing and generate little (or negative) excess pore water 
pressures. 
 
The CPT data files have also been provided.  These files can be imported in CPeT-IT (software 
by GeoLogismiki) and other programs to calculate various geotechnical parameters. 
 
It should be noted that it is not always possible to clearly identify a soil type based on qc, fs and 
u.  In these situations, experience, judgement and an assessment of the pore pressure data 
should be used to infer the soil behavior type. 
 
If you have any questions regarding this information, please do not hesitate to call our office at 
(714) 901-7270. 
  
Sincerely, 
 

KEHOE TESTING & ENGINEERING 
 
 
 
 

Steven P. Kehoe 
President               
 
12/15/21-kk-3657  
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Project: G3SoilWorks

Kehoe Testing and Engineering

714-901-7270

steve@kehoetesting.com

www.kehoetesting.com

Total depth: 50.20 ft, Date: 12/13/20215665 & 5757 Plaza Dr, Cypress, CA
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CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 12/14/2021, 9:15:14 AM 1

Project file: C:\CPT Project Data\G3SoilWorks-Cypress12-21\CPT Report\CPeT.cpt
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Total depth: 50.34 ft, Date: 12/13/20215665 & 5757 Plaza Dr, Cypress, CA
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LABORATORY TEST PROCEDURES AND RESULTS 

The samples obtained during the field investigation were transported to the laboratory for testing 
and analysis. The results of tests performed on selected samples and the test procedures are 
summarized below.  

Dry Density and Moisture Content 

Field dry density and moisture contents of undisturbed soils samples retained in 2 3/8–inch inside 
diameter by one-inch height rings were determined, and moisture test results were obtained for 
the small bulk samples. Dry density and moisture content testing were performed in accordance 
with ASTM D2937 and ASTM D2216, respectively. The test results are posted on the 
Geotechnical Boring Logs in Appendix A.   

Maximum Dry Density and Optimum Moisture Content 

Maximum dry density and optimum moisture content test was performed on the submitted bulk 
soil samples in accordance with ASTM: D 1557. The results are shown below: 

Sample Identification Maximum Dry Density 
(pcf) 

Optimum Moisture 
Content (%) 

B-2 @ 0-5’ 107.0 11.5 

B-5 @ 0-5’ 118.0 13.0 

Expansion Index 

Representative soil samples were tested for expansion potential following the ASTM D4829 
Test Procedure. Test results are presented below. 

Sample Identification Expansion Index Expansion Potential 
(UBC 18-1-B) 

B-2 @ 0-5’ 0 Very Low 

B-5 @ 0-5’ 14 Very Low 
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Sulfate Content 

Selected soil samples were tested for soluble sulfate content in accordance with the Hach 
method. The test results are shown below. 

Sample Identification Water Soluble Sulfate in Soil 
(ppm) 

Sulfate Exposure  
(ACI 318-08, Table 4.2.1) 

B-2 @ 0-5’  120 S0 

B-5 @ 0-5’ 300 S1 

Direct Shear 

Direct shear tests were performed on representative, relatively undisturbed soil samples with a 
direct shear machine of the strain-controlled type in which the rate of strain is 0.01 inches per 
minute. The soil specimens were soaked in a confined state prior to shearing and was sheared 
under varied normal loads ranging from 1.0 ksf to 4.0 ksf. The test results are plotted on Figures 
S-1 through S-7.

Consolidation

Consolidation tests was performed on sample identified as B-1 @ 15 feet, B-3 @ 15 feet, B-3 @ 
30 feet, B-4 @ 10 feet, and B-4 @ 20 feet. The test specimen was initially loaded to 0.2 tons per 
square foot and soaked during the test. Progressive loading was then applied to a maximum of 
3.2 tons per square foot. Loading was then reduced to determine rebound characteristics. The 
consolidation test is presented on Figure C-1 through C-5. 
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REFERENCE NO. 3 EXCERPTS 
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WELL PERMIT DOCUMENTS 
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AS-BUILT WELL DIAGRAMS 
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Estimated
Depth to 
Groundwater
= 7 feet

Notes:  - Not to scale;
- Refer to notes for depths / dimensions;
- For illustrative purposes only
- Refer to Work Plan for more information.

8-inch Diameter Boring

Total Depth
= 30 feet 

Depth of Solid Sch 40 PVC Well Casing (2-inch diameter)
= 0-10 feet 

Top of Filter Pack = 9 feet

Filter Pack = No. 3 sand or approved equivalent

Depth of Slotted (0.020-inch) Sch 40 PVC Well Casing
= 10-30 feet

Upper Annular Seal = Bentonite Pellets / Chips to Surface

8-inch Diameter, Traffic-Rated Well Cover
and Watertight Cap Existing Pavement Surface

May 2022

 Detail 15665-5757 Plaza  Dr ive

As-Bui l t  Wel l  Diagram (B-1  & B-5)

Cypress,  CA

Project No. 1-1209



Estimated
Depth to 
Groundwater
= 7 feet

Notes:  - Not to scale;
- Refer to notes for depths / dimensions;
- For illustrative purposes only
- Refer to Work Plan for more information.

8-inch Diameter Boring

Total Depth
= 30 feet 

Depth of Solid Sch 40 PVC Well Casing (2-inch diameter)
= 0-20 feet 

Top of Filter Pack = 19 feet

Filter Pack = No. 3 sand or approved equivalent

Depth of Slotted (0.020-inch) Sch 40 PVC Well Casing
= 20-30 feet

Upper Annular Seal = Bentonite Pellets / Chips to Surface

8-inch Diameter, Traffic-Rated Well Cover
and watertight cap Existing Pavement Surface

May 2022

Detail 25665-5757 Plaza  Dr ive

As-Bui l t  Wel l  Diagram (B-2  & B-4)

Cypress,  CA

Project No. 1-1209



Estimated
Depth to 
Groundwater
= 7 feet

Notes:  - Not to scale;
  - Refer to notes for depths / dimensions;
  - For illustrative purposes only
  - Refer to Work Plan for more information.

Total Depth
= 50 feet 

8-inch Diameter, Traffic-Rated Well Cover
and watertight cap

Apr. 2022

 Detail 35665-5757 Plaza  Dr ive

As-Bui l t  Wel l  Diagram (B-3)

Cypress,  CA

Project No. 1-1209

Existing Pavement Surface

Upper Annular Seal = Bentonite Chips to Surface
Depth of Solid Sch 40 PVC Well Casing (2-inch diameter)

= 0-5 feet 
Top of Filter Pack = 4 feet

Depth of Slotted (0.020-inch) Sch 40 PVC Well Casing
= 5-25 feet

Filter Pack = No. 3 sand or approved equivalent

Bottom Seal = Bentonite Pellets from 26-50 feet

8-inch Diameter Boring
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ASCE 7-16 SEISMIC DESIGN CRITERIA 
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Hazards by Location

Search Information

Address: 5757 Plaza Dr, Cypress, CA 90630, USA

Coordinates: 33.8054078, -118.0321031

Elevation: 35 ft

Timestamp: 2022-05-04T17:12:53.366Z

Hazard Type: Seismic

Reference
Document:

ASCE7-16

Risk Category: II

Site Class: D-default

Basic Parameters

Name Value Description

SS 1.451 MCER ground motion (period=0.2s)

S1 0.515 MCER ground motion (period=1.0s)

SMS 1.742 Site-modified spectral acceleration value

SM1 * null Site-modified spectral acceleration value

SDS 1.161 Numeric seismic design value at 0.2s SA

SD1 * null Numeric seismic design value at 1.0s SA

* See Section 11.4.8

Additional Information

Name Value Description

SDC * null Seismic design category

Fa 1.2 Site amplification factor at 0.2s

Fv * null Site amplification factor at 1.0s

CRS 0.911 Coefficient of risk (0.2s)

CR1 0.914 Coefficient of risk (1.0s)

PGA 0.622 MCEG peak ground acceleration

FPGA 1.2 Site amplification factor at PGA

PGAM 0.746 Site modified peak ground acceleration

35 ft

Report a map errorMap data ©2022 Google, INEGI



TL 8 Long-period transition period (s)

SsRT 1.451 Probabilistic risk-targeted ground motion (0.2s)

SsUH 1.593 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

SsD 2.465 Factored deterministic acceleration value (0.2s)

S1RT 0.515 Probabilistic risk-targeted ground motion (1.0s)

S1UH 0.563 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

S1D 0.836 Factored deterministic acceleration value (1.0s)

PGAd 0.999 Factored deterministic acceleration value (PGA)

* See Section 11.4.8

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building
code adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before
proceeding with design.

Disclaimer
Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility
or liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without
competent examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does
not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge
in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the
report provided by this website. Users of the information from this website assume all liability arising from such use. Use of the output of
this website does not imply approval by the governing building code bodies responsible for building code approval and interpretation for the
building site described by latitude/longitude location in the report.
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Per ASCE 7-16 section 11.4.8, a site response analysis is required for structures on Site Class F 
unless any of the exceptions listed in section 20.3.1 are applicable. Provided that the proposed 
structure has a fundamental period of vibration of equal to or less than 0.5s, the site class and 
corresponding values can be determined by the procedures outlined in section 11 in lieu of 
performing a site response analysis. The values for SM1, SD1, Fv, and SDC have been tabulated 
in accordance with ASCE 7-16 procedures and are included in the table below. The applicability 
of the exemption and the parameters provided below should be verified by the Structural Engineer 
for conformance to local laws and ordinances. 

Parameter Value Description 

SM1 0.919 Site-modified spectral acceleration value 

SD1 0.613 Numeric seismic design value at 1.0s SA 

Fv 1.785 Site amplification factor at 1.0s 

SDC D Seismic design category 
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LIQUEFACTION ANALYSIS
Cypress

CPT-1 Plate A-1

Hole No.=CPT-1    Water Depth=5 ft Magnitude=7.5
Acceleration=.747g

(ft)
0

10

20

30

40

50

60

70

0.19 0.5579 113.655.17 0.760284.29 0.968585.12 1.083781.97 1.253877.34 1.376772.98 1.409769.08 1.401764.82 1.353961.11 1.301955.27 1.217451.93 1.166345.16 1.075241.08 0.982837.74 0.942935.7 0.912632.55 0.823228.65 0.749625.59 0.711321.88 0.646317.8 0.577216.69 0.524616.69 0.466714.74 0.405412.89 0.360112.8 0.309311.13 0.26529.55 0.22728.53 0.1968.16 0.1697.6 0.15686.95 0.11216.77 0.10546.58 0.10736.31 0.11315.75 0.11465.38 0.10455.38 0.09315.29 0.08795.29 0.08435.29 0.08425.66 0.08316.03 0.08155.84 0.08675.66 0.08885.66 0.08625.66 0.08185.66 0.07635.29 0.0725.1 0.06574.82 0.06154.82 0.06154.82 0.05764.82 0.06244.73 0.06964.64 0.07564.54 0.08154.54 0.0865.1 0.08735.56 0.08485.56 0.07655.66 0.07235.66 0.075.38 0.07055.38 0.07095.38 0.08546.21 0.10956.77 0.1286.95 0.14368.62 0.161510.94 0.188213.35 0.222217.53 0.270224.67 0.331429.77 0.327634.22 0.309438.85 0.3212 113.642.66 0.353245.62 0.383847.2 0.417348.4 0.450251.74 0.483953.5 0.512555.36 0.555756.84 0.602857.95 0.650258.23 0.687957.68 0.72556.47 0.747954.15 0.767551.37 0.781648.4 0.791445.62 0.788441.82 0.777338.95 0.775338.76 0.751638.76 0.70338.58 0.645341.82 0.585645.44 0.528149.15 0.489752.67 0.470654.15 0.438357.12 0.396258.88 0.411159.44 0.453257.95 0.520754.43 0.589349.05 0.672542.75 0.760134.87 0.854129.21 0.859924.85 0.820324.85 0.789824.85 0.748326.71 0.727832.45 0.510338.85 0.367444.88 0.440549.89 0.517552.85 0.632953.5 0.719745.71 0.747851.09 0.710748.4 0.58444.05 0.582537.56 0.580833.85 0.579127.17 0.575620.77 0.601417.06 0.630514.65 0.686916.69 0.764423 0.81628.19 0.831530.69 0.860131.81 0.92635.05 0.981339.97 1.018243.03 1.031644.69 1.05145.9 1.074446.92 1.092948.77 1.114351 1.145452.95 1.176254.25 1.207853.69 1.238351.46 1.260947.85 1.263343.4 1.211238.11 1.092133.38 0.945929.58 0.7767 127.627.08 0.6225.13 0.4924.2 0.404422.9 0.399622.44 0.407723 0.394423.55 0.41225.13 0.389328.93 0.403534.96 0.529142.38 0.646448.22 0.705344.42 0.69747.38 0.66843.58 0.635239.87 0.580237 0.487834.77 0.413732.92 0.401231.43 0.434730.14 0.471529.02 0.494328.1 0.515128.1 0.541428.1 0.589628.1 0.663827.63 0.749826.52 0.824325.41 0.874723.65 0.923223.09 0.990721.23 1.028619.19 0.957116.69 0.908916.78 0.922716.78 0.831116.88 0.694818.64 0.58123.27 0.498731.81 0.603136.26 0.568333.75 0.644828.65 0.66920.68 0.636418.92 0.616814.56 0.557613.26 0.533811.78 0.479310.57 0.346410.2 0.249710.11 0.1999.83 0.18329.74 0.17279.74 0.17279.74 0.17279.74 0.17179.46 0.17179.37 0.17279.27 0.17118.9 0.16678.81 0.16788.81 0.17138.81 0.17758.81 0.18428.62 0.18268.44 0.17278.25 0.16878.07 0.16877.88 0.17157.88 0.16967.97 0.16477.79 0.16267.79 0.15617.51 0.14837.05 0.14216.95 0.1381 116.56.68 0.13696.49 0.13456.49 0.12766.49 0.11676.49 0.10716.4 0.10326.31 0.10326.21 0.10326.21 0.10356.21 0.1076.21 0.10726.21 0.10726.21 0.10976.21 0.11646.31 0.12076.4 0.1256.49 0.1276.68 0.1276.86 0.12657.51 0.12278.35 0.12528.9 0.13728.81 0.15088.44 0.18468.44 0.276710.48 0.347914.93 0.342717.53 0.38116.88 0.474515.3 0.612114.74 0.747915.11 0.833425.96 0.941530.6 1.01531.99 1.084932.92 1.246834.03 1.394736.91 1.55740.43 1.705242.47 1.842143.95 1.954145.71 2.025546.83 2.061144.6 2.003137 1.809526.52 1.507119.66 1.218315.76 0.972312.98 0.714411.03 0.472510.11 0.30849.83 0.27599.83 0.35379.92 0.433510.48 0.463611.13 0.460812.05 0.457112.15 0.454611.78 0.467311.87 0.472512.61 0.471713.17 0.46413.82 0.440914.47 0.488915.11 0.593416.23 0.728818.08 0.889619.19 1.089820.68 1.300923 1.349825.87 1.282528.19 1.429130.97 1.567634.4 1.701437.18 1.792841.08 1.8515 125.542.28 1.91142.38 1.945642.56 1.923342.56 1.855442.38 1.776242.19 1.697942.28 1.62942.84 1.574644.6 1.493947.11 1.342651.46 1.016952.58 0.914755.08 0.815456.01 0.83756.01 0.894555.08 0.981654.06 1.080355.03 1.179453.78 1.292154.99 1.388956.38 1.454257.86 1.484859.35 1.431361.48 1.254563.33 0.963564.63 0.747564.82 0.686764.26 0.708362.31 0.728158.79 0.753254.06 0.910248.4 1.058643.03 1.217237 1.346634.12 1.389831.71 1.360929.02 1.299825.69 1.21321.42 1.109517.8 1.002315.86 0.902414.74 0.81414.93 0.722915.39 0.650515.3 0.606314.56 0.548913.91 0.477313.17 0.431412.8 0.405213.12 0.392112.33 0.373813.07 0.353713.54 0.329513.35 0.287812.89 0.239712.24 0.221211.78 0.220311.13 0.219510.76 0.245710.76 0.323610.85 0.422512.24 0.547615.76 0.73920.96 0.980126.89 1.19433.38 1.391142.19 1.555758.98 1.705190.13 1.8803125.92 2.0877149.94 2.2669160.33 2.3704162.83 2.3425157.82 2.1626150.68 1.9808142.24 1.8751 119.8133.34 1.8225126.02 1.6784119.53 1.4594114.06 1.2834108.58 1.2089104.5 1.169199.87 1.136895.79 1.096191.8 1.061188.09 0.947284.2 0.773376.96 0.819773.63 0.857865.47 0.951556.75 1.032643.4 1.02536.44 0.979829.86 0.932324.67 0.880219.84 0.793516.6 0.722514.09 0.652712.15 0.540411.31 0.427711.13 0.37110.85 0.337510.76 0.310810.76 0.292910.66 0.277910.66 0.266110.39 0.26410.39 0.267910.39 0.267710.48 0.25810.57 0.248310.85 0.251910.85 0.25410.66 0.255110.39 0.255910.29 0.261710.29 0.269910.29 0.279510.29 0.28910.29 0.28710.2 0.2810.2 0.27410.11 0.268910.01 0.26349.83 0.25889.74 0.25449.74 0.24629.55 0.24059.37 0.23269.09 0.22828.99 0.22928.99 0.23129.18 0.23339.46 0.23429.64 0.23849.46 0.24758.53 0.25569.27 0.25579.18 0.24269.09 0.23198.9 0.23138.53 0.23128.44 0.23038.44 0.2428.62 0.23768.9 0.22829.27 0.22979.27 0.24369.27 0.26629.27 0.28319.27 0.28419.37 0.2736 123.99.27 0.27128.9 0.25278.35 0.21627.7 0.19637.14 0.18896.58 0.18516.12 0.18186.63 0.17746.68 0.17137.88 0.16498.16 0.15888.25 0.16248.35 0.16938.81 0.17939.27 0.18659.46 0.18659.27 0.18659.27 0.18659.27 0.18799.27 0.20468.99 0.23168.81 0.25739.09 0.28569.74 0.316610.01 0.345511.41 0.353711.78 0.30112.33 0.229912.7 0.335313.35 0.456414.74 0.5817.25 0.678917.34 0.758218.08 0.803617.43 0.836915.58 0.848714.09 0.813713.17 0.76712.43 0.719412.61 0.629912.43 0.51512.24 0.396511.87 0.305211.22 0.257510.85 0.235210.39 0.230210.48 0.230210.48 0.235510.76 0.235110.48 0.220910.48 0.215110.85 0.222611.13 0.222111.22 0.208810.57 0.243610.29 0.253210.39 0.268510.48 0.281210.25 0.285710.11 0.28610.66 0.29110.57 0.306810.85 0.313611.13 0.320111.5 0.359512.05 0.458412.52 0.606114 0.780916.78 0.942220.96 1.043925.96 1.121131.34 1.250536.72 1.401239.87 1.521643.67 1.677347.57 1.817550.26 1.8965 123.255.73 2.012461.02 2.076964.72 2.101668.16 2.129473.16 2.1879.56 2.241487.26 2.227496.72 2.0498104.69 1.7877110.9 1.5951115.91 1.5186120.64 1.4422123.7 1.3639126.76 1.4107128.8 1.4718129.17 1.5439127.78 1.6125123.88 1.6764124.16 1.7638122.59 1.8018121.1 1.8259119.53 1.8296117.58 1.8247114.52 1.8199114.24 1.8168112.02 1.834109.42 1.8463105.71 1.8277100.8 1.802395.23 1.771190.69 1.708882.9 1.641383.46 1.57480.49 1.526575.57 1.521869.92 1.522563.24 1.498957.03 1.470150.44 1.471943.12 1.468635.98 1.459729.49 1.421625.78 1.351522.72 1.268120.68 1.141618.73 1.020117.71 0.910717.53 0.83217.53 0.676617.62 0.528817.53 0.562917.34 0.599916.88 0.62916.04 0.654715.67 0.674615.39 0.68614.93 0.69714.84 0.677214.84 0.63514.84 0.605614.84 0.596415.11 0.593715.49 0.586815.67 0.601816.04 0.613916.78 0.689518.17 0.79121.33 0.838623.74 0.950626.71 1.108830.88 1.243138.3 1.341746.18 1.394449.7 1.386156.47 1.319164.35 1.186171.68 0.988176.41 0.889477.89 0.994476.13 1.249870.75 1.584664.26 1.804759.16 1.99758.79 2.167965.56 2.300583.55 2.3629105.62 2.4218124.16 2.1337136.22 1.9856142.8 1.9481149.76 1.9724151.52 1.945150.87 1.8969135.94 2.1271140.39 2.3686131.58 2.634120.27 2.8287109.7 3.0253119.16 3.1111118.04 3.2816136.59 3.2986164.04 3.3705186.29 3.5752198.35 3.7153198.99 3.761210.68 3.5665222.83 3.4566230.52 3.4925236.92 3.6524241.37 3.8492244.8 3.947248.6 3.9704253.43 3.8873260.29 3.8399269.37 3.8337277.35 3.837286.07 3.8703292.37 3.8669296.64 3.8093303.87 3.7304305.82 3.6783304.15 3.6395301.27 3.602298.21 3.5359293.39 3.4328286.53 3.3843282.36 2.3224286.67 2.0002280.59 2.2566286.81 2.4376292.93 2.6242294.13 2.7208260.38 2.7755281.99 2.9736280.59 3.3226284.3 3.768272.99 3.9726287.46 4.2263289.5 4.4302289.13 4.7142286.53 4.9656287.83 5.1223285.79 5.1613280.69 5.1647274.47 5.1379267.52 5.1224259.36 5.0906251.01 4.9789240.63 4.849233.03 4.7652223.57 4.6386213.83 4.4727 124.1207.62 4.3149201.22 4.1627193.43 4.0216185.18 3.8245180.45 3.591177.39 3.4034177.39 3.2263177.85 2.9287178.18 2.1701183.32 2.7981178.5 2.8269164.22 2.8667144.84 2.907783.92 2.9307111.74 2.953693.01 2.958973.72 2.802956.66 2.559544.14 2.206235.51 1.868426.33 1.469825.41 1.358626.2 1.144225.04 0.974826.06 0.843227.26 0.821226.52 0.820325.41 0.869325.13 0.922923.27 1.039822.9 1.085724.2 1.134227.26 1.225630.32 1.43633.2 1.682236.07 1.940638.85 2.209641.73 2.179144.88 2.043747.01 2.253351.37 2.575555.82 2.866361.2 3.169163.98 3.376168.16 3.517362.96 3.604757.95 3.473756.56 2.783756.01 2.518253.69 2.287547.01 1.995338.67 1.814532.92 1.709931.71 1.660835.14 1.557435.79 1.477533.66 1.344130.51 1.19127.35 1.088124.48 1.044722.16 1.037321.33 1.011721.23 0.974122.44 0.980924.39 1.129927.63 1.220330.88 1.266833.85 1.67936.16 1.977440.34 2.110846.83 2.005154.25 1.951654.52 1.936648.96 048.64 0

  Raw          Unit    Fines
   qc     fc   Weight   %

Shear Stress Ratio

CRR              CSR  fs1
Shaded Zone has Liquefaction Potential

0 1
Factor of Safety
0 51

Settlement

Saturated
Unsaturat.

S = 2.90 in.

0 (in.) 10

fs1=1.30
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 Input File Name: S:\PROJECTS\1000s GEOTECH PROJECTS\1-1209 Goodman 
Cypress\Calcs\Liquefaction\KYCPT1.liq
 Title:  Cypress
 Subtitle:  CPT-1

 Surface Elev.=
 Hole No.=CPT-1
 Depth of Hole= 50.00 ft
 Water Table during Earthquake= 5.00 ft
 Water Table during In-Situ Testing= 7.00 ft
 Max. Acceleration= 0.75 g
 Earthquake Magnitude= 7.50

 Input Data:
 Surface Elev.=
 Hole No.=CPT-1
 Depth of Hole=50.00 ft
 Water Table during Earthquake= 5.00 ft
 Water Table during In-Situ Testing= 7.00 ft
 Max. Acceleration=0.75 g
 Earthquake Magnitude=7.50
 No-Liquefiable Soils:   CL, OL are Non-Liq. Soil   

 1. CPT Calculation Method: Modify Robertson*
 2. Settlement Analysis Method: Ishihara / Yoshimine
 3. Fines Correction for Liquefaction: Stark/Olson et al.*
 4. Fine Correction for Settlement: During Liquefaction*
 5. Settlement Calculation in: All zones*
 9. User request factor of safety (apply to CSR) ,   User= 1.3
    Plot one CSR curve (fs1=User)
 10. Use Curve Smoothing: Yes*
 * Recommended Options

 In-Situ Test Data:
       Depth qc fs Rf gamma Fines D50
      ft atm atm pcf % mm
 __________________________________________________



       0.00 0.19 0.56 293.63 113.60 0.00 0.50
       0.07 55.17 0.76 1.38 113.60 0.00 0.50
       0.15 84.29 0.97 1.15 113.60 0.00 0.50
       0.20 85.12 1.08 1.27 113.60 0.00 0.50
       0.28 81.97 1.25 1.53 113.60 0.00 0.50
       0.34 77.34 1.38 1.78 113.60 0.00 0.50
       0.41 72.98 1.41 1.93 113.60 0.00 0.50
       0.47 69.08 1.40 2.03 113.60 0.00 0.50
       0.53 64.82 1.35 2.09 113.60 0.00 0.50
       0.60 61.11 1.30 2.13 113.60 0.00 0.50
       0.66 55.27 1.22 2.20 113.60 0.00 0.50
       0.72 51.93 1.17 2.25 113.60 0.00 0.50
       0.81 45.16 1.08 2.38 113.60 0.00 0.50
       0.87 41.08 0.98 2.39 113.60 0.00 0.50
       0.94 37.74 0.94 2.50 113.60 0.00 0.50
       1.00 35.70 0.91 2.56 113.60 0.00 0.50
       1.06 32.55 0.82 2.53 113.60 0.00 0.50
       1.12 28.65 0.75 2.62 113.60 0.00 0.50
       1.18 25.59 0.71 2.78 113.60 0.00 0.50
       1.27 21.88 0.65 2.95 113.60 0.00 0.50
       1.33 17.80 0.58 3.24 113.60 0.00 0.50
       1.39 16.69 0.52 3.14 113.60 0.00 0.50
       1.46 16.69 0.47 2.80 113.60 0.00 0.50
       1.52 14.74 0.41 2.75 113.60 0.00 0.50
       1.58 12.89 0.36 2.79 113.60 0.00 0.50
       1.66 12.80 0.31 2.42 113.60 0.00 0.50
       1.72 11.13 0.27 2.38 113.60 0.00 0.50
       1.78 9.55 0.23 2.38 113.60 0.00 0.50
       1.84 8.53 0.20 2.30 113.60 0.00 0.50
       1.90 8.16 0.17 2.07 113.60 0.00 0.50
       1.97 7.60 0.16 2.06 113.60 0.00 0.50
       2.04 6.95 0.11 1.61 113.60 0.00 0.50
       2.12 6.77 0.11 1.56 113.60 0.00 0.50
       2.19 6.58 0.11 1.63 113.60 0.00 0.50
       2.25 6.31 0.11 1.79 113.60 0.00 0.50
       2.31 5.75 0.11 1.99 113.60 0.00 0.50
       2.37 5.38 0.10 1.94 113.60 0.00 0.50
       2.43 5.38 0.09 1.73 113.60 0.00 0.50
       2.50 5.29 0.09 1.66 113.60 0.00 0.50
       2.58 5.29 0.08 1.59 113.60 0.00 0.50
       2.65 5.29 0.08 1.59 113.60 0.00 0.50
       2.70 5.66 0.08 1.47 113.60 0.00 0.50
       2.77 6.03 0.08 1.35 113.60 0.00 0.50
       2.83 5.84 0.09 1.48 113.60 0.00 0.50
       2.89 5.66 0.09 1.57 113.60 0.00 0.50
       2.97 5.66 0.09 1.52 113.60 0.00 0.50
       3.04 5.66 0.08 1.45 113.60 0.00 0.50
       3.10 5.66 0.08 1.35 113.60 0.00 0.50
       3.16 5.29 0.07 1.36 113.60 0.00 0.50
       3.22 5.10 0.07 1.29 113.60 0.00 0.50



       3.29 4.82 0.06 1.28 113.60 0.00 0.50
       3.35 4.82 0.06 1.28 113.60 0.00 0.50
       3.43 4.82 0.06 1.20 113.60 0.00 0.50
       3.50 4.82 0.06 1.29 113.60 0.00 0.50
       3.56 4.73 0.07 1.47 113.60 0.00 0.50
       3.62 4.64 0.08 1.63 113.60 0.00 0.50
       3.68 4.54 0.08 1.80 113.60 0.00 0.50
       3.75 4.54 0.09 1.89 113.60 0.00 0.50
       3.81 5.10 0.09 1.71 113.60 0.00 0.50
       3.87 5.56 0.08 1.53 113.60 0.00 0.50
       3.95 5.56 0.08 1.38 113.60 0.00 0.50
       4.02 5.66 0.07 1.28 113.60 0.00 0.50
       4.08 5.66 0.07 1.24 113.60 0.00 0.50
       4.14 5.38 0.07 1.31 113.60 0.00 0.50
       4.20 5.38 0.07 1.32 113.60 0.00 0.50
       4.27 5.38 0.09 1.59 113.60 0.00 0.50
       4.35 6.21 0.11 1.76 113.60 0.00 0.50
       4.42 6.77 0.13 1.89 113.60 0.00 0.50
       4.48 6.95 0.14 2.07 113.60 0.00 0.50
       4.54 8.62 0.16 1.87 113.60 0.00 0.50
       4.60 10.94 0.19 1.72 113.60 0.00 0.50
       4.66 13.35 0.22 1.66 113.60 0.00 0.50
       4.72 17.53 0.27 1.54 113.60 0.00 0.50
       4.81 24.67 0.33 1.34 113.60 0.00 0.50
       4.87 29.77 0.33 1.10 113.60 0.00 0.50
       4.93 34.22 0.31 0.90 113.60 0.00 0.50
       5.00 38.85 0.32 0.83 113.60 0.00 0.50
       5.06 42.66 0.35 0.83 113.60 0.00 0.50
       5.13 45.62 0.38 0.84 113.60 0.00 0.50
       5.19 47.20 0.42 0.88 113.60 0.00 0.50
       5.25 48.40 0.45 0.93 113.60 0.00 0.50
       5.34 51.74 0.48 0.94 113.60 0.00 0.50
       5.39 53.50 0.51 0.96 113.60 0.00 0.50
       5.46 55.36 0.56 1.00 113.60 0.00 0.50
       5.52 56.84 0.60 1.06 113.60 0.00 0.50
       5.59 57.95 0.65 1.12 113.60 0.00 0.50
       5.65 58.23 0.69 1.18 113.60 0.00 0.50
       5.73 57.68 0.73 1.26 113.60 0.00 0.50
       5.79 56.47 0.75 1.32 113.60 0.00 0.50
       5.85 54.15 0.77 1.42 113.60 0.00 0.50
       5.91 51.37 0.78 1.52 113.60 0.00 0.50
       5.98 48.40 0.79 1.64 113.60 0.00 0.50
       6.04 45.62 0.79 1.73 113.60 0.00 0.50
       6.12 41.82 0.78 1.86 113.60 0.00 0.50
       6.19 38.95 0.78 1.99 113.60 0.00 0.50
       6.25 38.76 0.75 1.94 113.60 0.00 0.50
       6.32 38.76 0.70 1.81 113.60 0.00 0.50
       6.38 38.58 0.65 1.67 113.60 0.00 0.50
       6.44 41.82 0.59 1.40 113.60 0.00 0.50
       6.50 45.44 0.53 1.16 113.60 0.00 0.50



       6.57 49.15 0.49 1.00 113.60 0.00 0.50
       6.63 52.67 0.47 0.89 113.60 0.00 0.50
       6.69 54.15 0.44 0.81 113.60 0.00 0.50
       6.77 57.12 0.40 0.69 113.60 0.00 0.50
       6.83 58.88 0.41 0.70 113.60 0.00 0.50
       6.90 59.44 0.45 0.76 113.60 0.00 0.50
       6.96 57.95 0.52 0.90 113.60 0.00 0.50
       7.03 54.43 0.59 1.08 113.60 0.00 0.50
       7.09 49.05 0.67 1.37 113.60 0.00 0.50
       7.15 42.75 0.76 1.78 113.60 0.00 0.50
       7.24 34.87 0.85 2.45 113.60 0.00 0.50
       7.30 29.21 0.86 2.94 113.60 0.00 0.50
       7.37 24.85 0.82 3.30 113.60 0.00 0.50
       7.42 24.85 0.79 3.18 113.60 0.00 0.50
       7.51 24.85 0.75 3.01 113.60 0.00 0.50
       7.57 26.71 0.73 2.72 113.60 0.00 0.50
       7.64 32.45 0.51 1.57 113.60 0.00 0.50
       7.70 38.85 0.37 0.95 113.60 0.00 0.50
       7.77 44.88 0.44 0.98 113.60 0.00 0.50
       7.83 49.89 0.52 1.04 113.60 0.00 0.50
       7.90 52.85 0.63 1.20 113.60 0.00 0.50
       7.97 53.50 0.72 1.35 113.60 0.00 0.50
       8.01 45.71 0.75 1.64 113.60 0.00 0.50
       8.07 51.09 0.71 1.39 113.60 0.00 0.50
       8.17 48.40 0.58 1.21 113.60 0.00 0.50
       8.23 44.05 0.58 1.32 113.60 0.00 0.50
       8.30 37.56 0.58 1.55 113.60 0.00 0.50
       8.33 33.85 0.58 1.71 113.60 0.00 0.50
       8.40 27.17 0.58 2.12 113.60 0.00 0.50
       8.49 20.77 0.60 2.90 113.60 0.00 0.50
       8.56 17.06 0.63 3.70 113.60 0.00 0.50
       8.62 14.65 0.69 4.69 113.60 0.00 0.50
       8.68 16.69 0.76 4.58 113.60 0.00 0.50
       8.75 23.00 0.82 3.55 113.60 0.00 0.50
       8.81 28.19 0.83 2.95 113.60 0.00 0.50
       8.88 30.69 0.86 2.80 113.60 0.00 0.50
       8.94 31.81 0.93 2.91 113.60 0.00 0.50
       9.01 35.05 0.98 2.80 113.60 0.00 0.50
       9.08 39.97 1.02 2.55 113.60 0.00 0.50
       9.14 43.03 1.03 2.40 113.60 0.00 0.50
       9.21 44.69 1.05 2.35 113.60 0.00 0.50
       9.27 45.90 1.07 2.34 113.60 0.00 0.50
       9.34 46.92 1.09 2.33 113.60 0.00 0.50
       9.40 48.77 1.11 2.28 113.60 0.00 0.50
       9.47 51.00 1.15 2.25 113.60 0.00 0.50
       9.53 52.95 1.18 2.22 113.60 0.00 0.50
       9.60 54.25 1.21 2.23 113.60 0.00 0.50
       9.66 53.69 1.24 2.31 113.60 0.00 0.50
       9.73 51.46 1.26 2.45 113.60 0.00 0.50
       9.79 47.85 1.26 2.64 113.60 0.00 0.50



       9.86 43.40 1.21 2.79 113.60 0.00 0.50
       9.92 38.11 1.09 2.87 113.60 0.00 0.50
       9.99 33.38 0.95 2.83 113.60 0.00 0.50
       10.05 29.58 0.78 2.63 127.60 0.00 0.50
       10.12 27.08 0.62 2.29 127.60 0.00 0.50
       10.18 25.13 0.49 1.95 127.60 0.00 0.50
       10.25 24.20 0.40 1.67 127.60 0.00 0.50
       10.32 22.90 0.40 1.74 127.60 0.00 0.50
       10.38 22.44 0.41 1.82 127.60 0.00 0.50
       10.44 23.00 0.39 1.71 127.60 0.00 0.50
       10.51 23.55 0.41 1.75 127.60 0.00 0.50
       10.57 25.13 0.39 1.55 127.60 0.00 0.50
       10.64 28.93 0.40 1.39 127.60 0.00 0.50
       10.71 34.96 0.53 1.51 127.60 0.00 0.50
       10.78 42.38 0.65 1.53 127.60 0.00 0.50
       10.84 48.22 0.71 1.46 127.60 0.00 0.50
       10.92 44.42 0.70 1.57 127.60 0.00 0.50
       10.99 47.38 0.67 1.41 127.60 0.00 0.50
       11.06 43.58 0.64 1.46 127.60 0.00 0.50
       11.12 39.87 0.58 1.46 127.60 0.00 0.50
       11.18 37.00 0.49 1.32 127.60 0.00 0.50
       11.25 34.77 0.41 1.19 127.60 0.00 0.50
       11.31 32.92 0.40 1.22 127.60 0.00 0.50
       11.38 31.43 0.43 1.38 127.60 0.00 0.50
       11.44 30.14 0.47 1.56 127.60 0.00 0.50
       11.50 29.02 0.49 1.70 127.60 0.00 0.50
       11.57 28.10 0.52 1.83 127.60 0.00 0.50
       11.64 28.10 0.54 1.93 127.60 0.00 0.50
       11.70 28.10 0.59 2.10 127.60 0.00 0.50
       11.77 28.10 0.66 2.36 127.60 0.00 0.50
       11.83 27.63 0.75 2.71 127.60 0.00 0.50
       11.90 26.52 0.82 3.11 127.60 0.00 0.50
       11.96 25.41 0.87 3.44 127.60 0.00 0.50
       12.02 23.65 0.92 3.90 127.60 0.00 0.50
       12.09 23.09 0.99 4.29 127.60 0.00 0.50
       12.15 21.23 1.03 4.85 127.60 0.00 0.50
       12.22 19.19 0.96 4.99 127.60 0.00 0.50
       12.28 16.69 0.91 5.45 127.60 0.00 0.50
       12.34 16.78 0.92 5.50 127.60 0.00 0.50
       12.41 16.78 0.83 4.95 127.60 0.00 0.50
       12.48 16.88 0.69 4.12 127.60 0.00 0.50
       12.54 18.64 0.58 3.12 127.60 0.00 0.50
       12.61 23.27 0.50 2.14 127.60 0.00 0.50
       12.68 31.81 0.60 1.90 127.60 0.00 0.50
       12.74 36.26 0.57 1.57 127.60 0.00 0.50
       12.80 33.75 0.64 1.91 127.60 0.00 0.50
       12.86 28.65 0.67 2.34 127.60 0.00 0.50
       12.96 20.68 0.64 3.08 127.60 0.00 0.50
       12.99 18.92 0.62 3.26 127.60 0.00 0.50
       13.09 14.56 0.56 3.83 127.60 0.00 0.50



       13.12 13.26 0.53 4.03 127.60 0.00 0.50
       13.19 11.78 0.48 4.07 127.60 0.00 0.50
       13.28 10.57 0.35 3.28 127.60 0.00 0.50
       13.35 10.20 0.25 2.45 127.60 0.00 0.50
       13.41 10.11 0.20 1.97 127.60 0.00 0.50
       13.47 9.83 0.18 1.86 127.60 0.00 0.50
       13.54 9.74 0.17 1.77 127.60 0.00 0.50
       13.60 9.74 0.17 1.77 127.60 0.00 0.50
       13.67 9.74 0.17 1.77 127.60 0.00 0.50
       13.74 9.74 0.17 1.76 127.60 0.00 0.50
       13.80 9.46 0.17 1.82 127.60 0.00 0.50
       13.86 9.37 0.17 1.84 127.60 0.00 0.50
       13.93 9.27 0.17 1.85 127.60 0.00 0.50
       14.00 8.90 0.17 1.87 127.60 0.00 0.50
       14.07 8.81 0.17 1.90 127.60 0.00 0.50
       14.11 8.81 0.17 1.94 127.60 0.00 0.50
       14.19 8.81 0.18 2.01 127.60 0.00 0.50
       14.26 8.81 0.18 2.09 127.60 0.00 0.50
       14.32 8.62 0.18 2.12 127.60 0.00 0.50
       14.39 8.44 0.17 2.05 127.60 0.00 0.50
       14.46 8.25 0.17 2.04 127.60 0.00 0.50
       14.52 8.07 0.17 2.09 127.60 0.00 0.50
       14.59 7.88 0.17 2.18 127.60 0.00 0.50
       14.65 7.88 0.17 2.15 127.60 0.00 0.50
       14.72 7.97 0.16 2.07 127.60 0.00 0.50
       14.78 7.79 0.16 2.09 127.60 0.00 0.50
       14.85 7.79 0.16 2.00 127.60 0.00 0.50
       14.91 7.51 0.15 1.97 127.60 0.00 0.50
       14.98 7.05 0.14 2.02 127.60 0.00 0.50
       15.04 6.95 0.14 1.99 116.50 0.00 0.50
       15.11 6.68 0.14 2.05 116.50 0.00 0.50
       15.17 6.49 0.13 2.07 116.50 0.00 0.50
       15.23 6.49 0.13 1.97 116.50 0.00 0.50
       15.30 6.49 0.12 1.80 116.50 0.00 0.50
       15.36 6.49 0.11 1.65 116.50 0.00 0.50
       15.43 6.40 0.10 1.61 116.50 0.00 0.50
       15.50 6.31 0.10 1.64 116.50 0.00 0.50
       15.56 6.21 0.10 1.66 116.50 0.00 0.50
       15.63 6.21 0.10 1.67 116.50 0.00 0.50
       15.69 6.21 0.11 1.72 116.50 0.00 0.50
       15.75 6.21 0.11 1.73 116.50 0.00 0.50
       15.82 6.21 0.11 1.73 116.50 0.00 0.50
       15.88 6.21 0.11 1.77 116.50 0.00 0.50
       15.97 6.21 0.12 1.87 116.50 0.00 0.50
       16.04 6.31 0.12 1.91 116.50 0.00 0.50
       16.11 6.40 0.13 1.95 116.50 0.00 0.50
       16.17 6.49 0.13 1.96 116.50 0.00 0.50
       16.21 6.68 0.13 1.90 116.50 0.00 0.50
       16.27 6.86 0.13 1.84 116.50 0.00 0.50
       16.34 7.51 0.12 1.63 116.50 0.00 0.50



       16.43 8.35 0.13 1.50 116.50 0.00 0.50
       16.49 8.90 0.14 1.54 116.50 0.00 0.50
       16.56 8.81 0.15 1.71 116.50 0.00 0.50
       16.62 8.44 0.18 2.19 116.50 0.00 0.50
       16.69 8.44 0.28 3.28 116.50 0.00 0.50
       16.75 10.48 0.35 3.32 116.50 0.00 0.50
       16.82 14.93 0.34 2.30 116.50 0.00 0.50
       16.88 17.53 0.38 2.17 116.50 0.00 0.50
       16.95 16.88 0.47 2.81 116.50 0.00 0.50
       17.01 15.30 0.61 4.00 116.50 0.00 0.50
       17.08 14.74 0.75 5.07 116.50 0.00 0.50
       17.13 15.11 0.83 5.52 116.50 0.00 0.50
       17.19 25.96 0.94 3.63 116.50 0.00 0.50
       17.26 30.60 1.01 3.32 116.50 0.00 0.50
       17.32 31.99 1.08 3.39 116.50 0.00 0.50
       17.42 32.92 1.25 3.79 116.50 0.00 0.50
       17.48 34.03 1.39 4.10 116.50 0.00 0.50
       17.55 36.91 1.56 4.22 116.50 0.00 0.50
       17.61 40.43 1.71 4.22 116.50 0.00 0.50
       17.68 42.47 1.84 4.34 116.50 0.00 0.50
       17.74 43.95 1.95 4.45 116.50 0.00 0.50
       17.80 45.71 2.03 4.43 116.50 0.00 0.50
       17.87 46.83 2.06 4.40 116.50 0.00 0.50
       17.93 44.60 2.00 4.49 116.50 0.00 0.50
       18.00 37.00 1.81 4.89 116.50 0.00 0.50
       18.07 26.52 1.51 5.68 116.50 0.00 0.50
       18.13 19.66 1.22 6.20 116.50 0.00 0.50
       18.20 15.76 0.97 6.17 116.50 0.00 0.50
       18.26 12.98 0.71 5.50 116.50 0.00 0.50
       18.33 11.03 0.47 4.28 116.50 0.00 0.50
       18.40 10.11 0.31 3.05 116.50 0.00 0.50
       18.46 9.83 0.28 2.81 116.50 0.00 0.50
       18.52 9.83 0.35 3.60 116.50 0.00 0.50
       18.59 9.92 0.43 4.37 116.50 0.00 0.50
       18.65 10.48 0.46 4.42 116.50 0.00 0.50
       18.72 11.13 0.46 4.14 116.50 0.00 0.50
       18.78 12.05 0.46 3.79 116.50 0.00 0.50
       18.84 12.15 0.45 3.74 116.50 0.00 0.50
       18.91 11.78 0.47 3.97 116.50 0.00 0.50
       18.98 11.87 0.47 3.98 116.50 0.00 0.50
       19.04 12.61 0.47 3.74 116.50 0.00 0.50
       19.11 13.17 0.46 3.52 116.50 0.00 0.50
       19.17 13.82 0.44 3.19 116.50 0.00 0.50
       19.24 14.47 0.49 3.38 116.50 0.00 0.50
       19.31 15.11 0.59 3.93 116.50 0.00 0.50
       19.37 16.23 0.73 4.49 116.50 0.00 0.50
       19.44 18.08 0.89 4.92 116.50 0.00 0.50
       19.50 19.19 1.09 5.68 116.50 0.00 0.50
       19.57 20.68 1.30 6.29 116.50 0.00 0.50
       19.63 23.00 1.35 5.87 116.50 0.00 0.50



       19.70 25.87 1.28 4.96 116.50 0.00 0.50
       19.76 28.19 1.43 5.07 116.50 0.00 0.50
       19.83 30.97 1.57 5.06 116.50 0.00 0.50
       19.90 34.40 1.70 4.95 116.50 0.00 0.50
       19.96 37.18 1.79 4.82 116.50 0.00 0.50
       20.02 41.08 1.85 4.51 125.50 0.00 0.50
       20.09 42.28 1.91 4.52 125.50 0.00 0.50
       20.16 42.38 1.95 4.59 125.50 0.00 0.50
       20.22 42.56 1.92 4.52 125.50 0.00 0.50
       20.28 42.56 1.86 4.36 125.50 0.00 0.50
       20.35 42.38 1.78 4.19 125.50 0.00 0.50
       20.42 42.19 1.70 4.02 125.50 0.00 0.50
       20.48 42.28 1.63 3.85 125.50 0.00 0.50
       20.54 42.84 1.57 3.68 125.50 0.00 0.50
       20.61 44.60 1.49 3.35 125.50 0.00 0.50
       20.67 47.11 1.34 2.85 125.50 0.00 0.50
       20.77 51.46 1.02 1.98 125.50 0.00 0.50
       20.80 52.58 0.91 1.74 125.50 0.00 0.50
       20.90 55.08 0.82 1.48 125.50 0.00 0.50
       20.96 56.01 0.84 1.49 125.50 0.00 0.50
       21.03 56.01 0.89 1.60 125.50 0.00 0.50
       21.09 55.08 0.98 1.78 125.50 0.00 0.50
       21.16 54.06 1.08 2.00 125.50 0.00 0.50
       21.22 55.03 1.18 2.14 125.50 0.00 0.50
       21.29 53.78 1.29 2.40 125.50 0.00 0.50
       21.35 54.99 1.39 2.53 125.50 0.00 0.50
       21.41 56.38 1.45 2.58 125.50 0.00 0.50
       21.48 57.86 1.48 2.57 125.50 0.00 0.50
       21.55 59.35 1.43 2.41 125.50 0.00 0.50
       21.61 61.48 1.25 2.04 125.50 0.00 0.50
       21.68 63.33 0.96 1.52 125.50 0.00 0.50
       21.75 64.63 0.75 1.16 125.50 0.00 0.50
       21.81 64.82 0.69 1.06 125.50 0.00 0.50
       21.87 64.26 0.71 1.10 125.50 0.00 0.50
       21.94 62.31 0.73 1.17 125.50 0.00 0.50
       22.01 58.79 0.75 1.28 125.50 0.00 0.50
       22.07 54.06 0.91 1.68 125.50 0.00 0.50
       22.14 48.40 1.06 2.19 125.50 0.00 0.50
       22.20 43.03 1.22 2.83 125.50 0.00 0.50
       22.27 37.00 1.35 3.64 125.50 0.00 0.50
       22.34 34.12 1.39 4.07 125.50 0.00 0.50
       22.40 31.71 1.36 4.29 125.50 0.00 0.50
       22.47 29.02 1.30 4.48 125.50 0.00 0.50
       22.53 25.69 1.21 4.72 125.50 0.00 0.50
       22.60 21.42 1.11 5.18 125.50 0.00 0.50
       22.67 17.80 1.00 5.63 125.50 0.00 0.50
       22.73 15.86 0.90 5.69 125.50 0.00 0.50
       22.80 14.74 0.81 5.52 125.50 0.00 0.50
       22.86 14.93 0.72 4.84 125.50 0.00 0.50
       22.93 15.39 0.65 4.23 125.50 0.00 0.50



       22.99 15.30 0.61 3.96 125.50 0.00 0.50
       23.06 14.56 0.55 3.77 125.50 0.00 0.50
       23.12 13.91 0.48 3.43 125.50 0.00 0.50
       23.19 13.17 0.43 3.28 125.50 0.00 0.50
       23.25 12.80 0.41 3.17 125.50 0.00 0.50
       23.31 13.12 0.39 2.99 125.50 0.00 0.50
       23.38 12.33 0.37 3.03 125.50 0.00 0.50
       23.44 13.07 0.35 2.71 125.50 0.00 0.50
       23.51 13.54 0.33 2.43 125.50 0.00 0.50
       23.57 13.35 0.29 2.16 125.50 0.00 0.50
       23.64 12.89 0.24 1.86 125.50 0.00 0.50
       23.70 12.24 0.22 1.81 125.50 0.00 0.50
       23.76 11.78 0.22 1.87 125.50 0.00 0.50
       23.82 11.13 0.22 1.97 125.50 0.00 0.50
       23.89 10.76 0.25 2.28 125.50 0.00 0.50
       23.95 10.76 0.32 3.01 125.50 0.00 0.50
       24.02 10.85 0.42 3.89 125.50 0.00 0.50
       24.08 12.24 0.55 4.47 125.50 0.00 0.50
       24.15 15.76 0.74 4.69 125.50 0.00 0.50
       24.22 20.96 0.98 4.68 125.50 0.00 0.50
       24.28 26.89 1.19 4.44 125.50 0.00 0.50
       24.35 33.38 1.39 4.17 125.50 0.00 0.50
       24.41 42.19 1.56 3.69 125.50 0.00 0.50
       24.48 58.98 1.71 2.89 125.50 0.00 0.50
       24.54 90.13 1.88 2.09 125.50 0.00 0.50
       24.61 125.92 2.09 1.66 125.50 0.00 0.50
       24.68 149.94 2.27 1.51 125.50 0.00 0.50
       24.74 160.33 2.37 1.48 125.50 0.00 0.50
       24.81 162.83 2.34 1.44 125.50 0.00 0.50
       24.88 157.82 2.16 1.37 125.50 0.00 0.50
       24.94 150.68 1.98 1.31 125.50 0.00 0.50
       25.00 142.24 1.88 1.32 119.80 0.00 0.50
       25.08 133.34 1.82 1.37 119.80 0.00 0.50
       25.14 126.02 1.68 1.33 119.80 0.00 0.50
       25.20 119.53 1.46 1.22 119.80 0.00 0.50
       25.26 114.06 1.28 1.13 119.80 0.00 0.50
       25.33 108.58 1.21 1.11 119.80 0.00 0.50
       25.39 104.50 1.17 1.12 119.80 0.00 0.50
       25.46 99.87 1.14 1.14 119.80 0.00 0.50
       25.53 95.79 1.10 1.14 119.80 0.00 0.50
       25.59 91.80 1.06 1.16 119.80 0.00 0.50
       25.66 88.09 0.95 1.08 119.80 0.00 0.50
       25.72 84.20 0.77 0.92 119.80 0.00 0.50
       25.82 76.96 0.82 1.07 119.80 0.00 0.50
       25.86 73.63 0.86 1.17 119.80 0.00 0.50
       25.92 65.47 0.95 1.45 119.80 0.00 0.50
       25.99 56.75 1.03 1.82 119.80 0.00 0.50
       26.06 43.40 1.02 2.36 119.80 0.00 0.50
       26.13 36.44 0.98 2.69 119.80 0.00 0.50
       26.19 29.86 0.93 3.12 119.80 0.00 0.50



       26.26 24.67 0.88 3.57 119.80 0.00 0.50
       26.32 19.84 0.79 4.00 119.80 0.00 0.50
       26.39 16.60 0.72 4.35 119.80 0.00 0.50
       26.45 14.09 0.65 4.63 119.80 0.00 0.50
       26.52 12.15 0.54 4.45 119.80 0.00 0.50
       26.59 11.31 0.43 3.78 119.80 0.00 0.50
       26.65 11.13 0.37 3.33 119.80 0.00 0.50
       26.71 10.85 0.34 3.11 119.80 0.00 0.50
       26.78 10.76 0.31 2.89 119.80 0.00 0.50
       26.85 10.76 0.29 2.72 119.80 0.00 0.50
       26.91 10.66 0.28 2.61 119.80 0.00 0.50
       26.98 10.66 0.27 2.50 119.80 0.00 0.50
       27.04 10.39 0.26 2.54 119.80 0.00 0.50
       27.11 10.39 0.27 2.58 119.80 0.00 0.50
       27.17 10.39 0.27 2.58 119.80 0.00 0.50
       27.23 10.48 0.26 2.46 119.80 0.00 0.50
       27.30 10.57 0.25 2.35 119.80 0.00 0.50
       27.36 10.85 0.25 2.32 119.80 0.00 0.50
       27.46 10.85 0.25 2.34 119.80 0.00 0.50
       27.52 10.66 0.26 2.39 119.80 0.00 0.50
       27.59 10.39 0.26 2.46 119.80 0.00 0.50
       27.65 10.29 0.26 2.54 119.80 0.00 0.50
       27.72 10.29 0.27 2.62 119.80 0.00 0.50
       27.78 10.29 0.28 2.72 119.80 0.00 0.50
       27.85 10.29 0.29 2.81 119.80 0.00 0.50
       27.91 10.29 0.29 2.79 119.80 0.00 0.50
       27.98 10.20 0.28 2.75 119.80 0.00 0.50
       28.04 10.20 0.27 2.69 119.80 0.00 0.50
       28.11 10.11 0.27 2.66 119.80 0.00 0.50
       28.17 10.01 0.26 2.63 119.80 0.00 0.50
       28.23 9.83 0.26 2.63 119.80 0.00 0.50
       28.30 9.74 0.25 2.61 119.80 0.00 0.50
       28.36 9.74 0.25 2.53 119.80 0.00 0.50
       28.43 9.55 0.24 2.52 119.80 0.00 0.50
       28.49 9.37 0.23 2.48 119.80 0.00 0.50
       28.56 9.09 0.23 2.51 119.80 0.00 0.50
       28.62 8.99 0.23 2.55 119.80 0.00 0.50
       28.69 8.99 0.23 2.57 119.80 0.00 0.50
       28.75 9.18 0.23 2.54 119.80 0.00 0.50
       28.82 9.46 0.23 2.48 119.80 0.00 0.50
       28.88 9.64 0.24 2.47 119.80 0.00 0.50
       28.95 9.46 0.25 2.62 119.80 0.00 0.50
       29.01 8.53 0.26 3.00 119.80 0.00 0.50
       29.07 9.27 0.26 2.76 119.80 0.00 0.50
       29.14 9.18 0.24 2.64 119.80 0.00 0.50
       29.20 9.09 0.23 2.55 119.80 0.00 0.50
       29.26 8.90 0.23 2.60 119.80 0.00 0.50
       29.33 8.53 0.23 2.71 119.80 0.00 0.50
       29.40 8.44 0.23 2.73 119.80 0.00 0.50
       29.46 8.44 0.24 2.87 119.80 0.00 0.50



       29.53 8.62 0.24 2.76 119.80 0.00 0.50
       29.62 8.90 0.23 2.56 119.80 0.00 0.50
       29.69 9.27 0.23 2.48 119.80 0.00 0.50
       29.75 9.27 0.24 2.63 119.80 0.00 0.50
       29.82 9.27 0.27 2.87 119.80 0.00 0.50
       29.88 9.27 0.28 3.05 119.80 0.00 0.50
       29.94 9.27 0.28 3.06 119.80 0.00 0.50
       30.01 9.37 0.27 2.92 123.90 0.00 0.50
       30.08 9.27 0.27 2.93 123.90 0.00 0.50
       30.14 8.90 0.25 2.84 123.90 0.00 0.50
       30.20 8.35 0.22 2.59 123.90 0.00 0.50
       30.27 7.70 0.20 2.55 123.90 0.00 0.50
       30.34 7.14 0.19 2.65 123.90 0.00 0.50
       30.40 6.58 0.19 2.81 123.90 0.00 0.50
       30.47 6.12 0.18 2.97 123.90 0.00 0.50
       30.53 6.63 0.18 2.68 123.90 0.00 0.50
       30.60 6.68 0.17 2.56 123.90 0.00 0.50
       30.66 7.88 0.16 2.09 123.90 0.00 0.50
       30.73 8.16 0.16 1.95 123.90 0.00 0.50
       30.80 8.25 0.16 1.97 123.90 0.00 0.50
       30.86 8.35 0.17 2.03 123.90 0.00 0.50
       30.93 8.81 0.18 2.04 123.90 0.00 0.50
       30.99 9.27 0.19 2.01 123.90 0.00 0.50
       31.06 9.46 0.19 1.97 123.90 0.00 0.50
       31.12 9.27 0.19 2.01 123.90 0.00 0.50
       31.19 9.27 0.19 2.01 123.90 0.00 0.50
       31.25 9.27 0.19 2.03 123.90 0.00 0.50
       31.32 9.27 0.20 2.21 123.90 0.00 0.50
       31.38 8.99 0.23 2.58 123.90 0.00 0.50
       31.45 8.81 0.26 2.92 123.90 0.00 0.50
       31.52 9.09 0.29 3.14 123.90 0.00 0.50
       31.58 9.74 0.32 3.25 123.90 0.00 0.50
       31.64 10.01 0.35 3.45 123.90 0.00 0.50
       31.70 11.41 0.35 3.10 123.90 0.00 0.50
       31.77 11.78 0.30 2.56 123.90 0.00 0.50
       31.84 12.33 0.23 1.86 123.90 0.00 0.50
       31.91 12.70 0.34 2.64 123.90 0.00 0.50
       31.97 13.35 0.46 3.42 123.90 0.00 0.50
       32.03 14.74 0.58 3.93 123.90 0.00 0.50
       32.10 17.25 0.68 3.94 123.90 0.00 0.50
       32.18 17.34 0.76 4.37 123.90 0.00 0.50
       32.24 18.08 0.80 4.44 123.90 0.00 0.50
       32.31 17.43 0.84 4.80 123.90 0.00 0.50
       32.37 15.58 0.85 5.45 123.90 0.00 0.50
       32.43 14.09 0.81 5.78 123.90 0.00 0.50
       32.49 13.17 0.77 5.82 123.90 0.00 0.50
       32.56 12.43 0.72 5.79 123.90 0.00 0.50
       32.62 12.61 0.63 5.00 123.90 0.00 0.50
       32.68 12.43 0.51 4.14 123.90 0.00 0.50
       32.75 12.24 0.40 3.24 123.90 0.00 0.50



       32.81 11.87 0.31 2.57 123.90 0.00 0.50
       32.88 11.22 0.26 2.30 123.90 0.00 0.50
       32.95 10.85 0.24 2.17 123.90 0.00 0.50
       33.01 10.39 0.23 2.22 123.90 0.00 0.50
       33.08 10.48 0.23 2.20 123.90 0.00 0.50
       33.15 10.48 0.24 2.25 123.90 0.00 0.50
       33.21 10.76 0.24 2.18 123.90 0.00 0.50
       33.28 10.48 0.22 2.11 123.90 0.00 0.50
       33.34 10.48 0.22 2.05 123.90 0.00 0.50
       33.40 10.85 0.22 2.05 123.90 0.00 0.50
       33.47 11.13 0.22 2.00 123.90 0.00 0.50
       33.54 11.22 0.21 1.86 123.90 0.00 0.50
       33.60 10.57 0.24 2.30 123.90 0.00 0.50
       33.67 10.29 0.25 2.46 123.90 0.00 0.50
       33.73 10.39 0.27 2.58 123.90 0.00 0.50
       33.80 10.48 0.28 2.68 123.90 0.00 0.50
       33.87 10.25 0.29 2.79 123.90 0.00 0.50
       33.93 10.11 0.29 2.83 123.90 0.00 0.50
       34.00 10.66 0.29 2.73 123.90 0.00 0.50
       34.07 10.57 0.31 2.90 123.90 0.00 0.50
       34.13 10.85 0.31 2.89 123.90 0.00 0.50
       34.20 11.13 0.32 2.88 123.90 0.00 0.50
       34.26 11.50 0.36 3.13 123.90 0.00 0.50
       34.32 12.05 0.46 3.80 123.90 0.00 0.50
       34.39 12.52 0.61 4.84 123.90 0.00 0.50
       34.45 14.00 0.78 5.58 123.90 0.00 0.50
       34.52 16.78 0.94 5.62 123.90 0.00 0.50
       34.58 20.96 1.04 4.98 123.90 0.00 0.50
       34.65 25.96 1.12 4.32 123.90 0.00 0.50
       34.71 31.34 1.25 3.99 123.90 0.00 0.50
       34.78 36.72 1.40 3.82 123.90 0.00 0.50
       34.85 39.87 1.52 3.82 123.90 0.00 0.50
       34.94 43.67 1.68 3.84 123.90 0.00 0.50
       35.01 47.57 1.82 3.82 123.90 0.00 0.50
       35.04 50.26 1.90 3.77 123.20 0.00 0.50
       35.11 55.73 2.01 3.61 123.20 0.00 0.50
       35.17 61.02 2.08 3.40 123.20 0.00 0.50
       35.24 64.72 2.10 3.25 123.20 0.00 0.50
       35.31 68.16 2.13 3.12 123.20 0.00 0.50
       35.37 73.16 2.18 2.98 123.20 0.00 0.50
       35.44 79.56 2.24 2.82 123.20 0.00 0.50
       35.50 87.26 2.23 2.55 123.20 0.00 0.50
       35.57 96.72 2.05 2.12 123.20 0.00 0.50
       35.64 104.69 1.79 1.71 123.20 0.00 0.50
       35.70 110.90 1.60 1.44 123.20 0.00 0.50
       35.76 115.91 1.52 1.31 123.20 0.00 0.50
       35.83 120.64 1.44 1.20 123.20 0.00 0.50
       35.89 123.70 1.36 1.10 123.20 0.00 0.50
       35.96 126.76 1.41 1.11 123.20 0.00 0.50
       36.03 128.80 1.47 1.14 123.20 0.00 0.50



       36.09 129.17 1.54 1.20 123.20 0.00 0.50
       36.16 127.78 1.61 1.26 123.20 0.00 0.50
       36.22 123.88 1.68 1.35 123.20 0.00 0.50
       36.32 124.16 1.76 1.42 123.20 0.00 0.50
       36.38 122.59 1.80 1.47 123.20 0.00 0.50
       36.44 121.10 1.83 1.51 123.20 0.00 0.50
       36.51 119.53 1.83 1.53 123.20 0.00 0.50
       36.57 117.58 1.82 1.55 123.20 0.00 0.50
       36.63 114.52 1.82 1.59 123.20 0.00 0.50
       36.70 114.24 1.82 1.59 123.20 0.00 0.50
       36.76 112.02 1.83 1.64 123.20 0.00 0.50
       36.82 109.42 1.85 1.69 123.20 0.00 0.50
       36.89 105.71 1.83 1.73 123.20 0.00 0.50
       36.96 100.80 1.80 1.79 123.20 0.00 0.50
       37.02 95.23 1.77 1.86 123.20 0.00 0.50
       37.09 90.69 1.71 1.88 123.20 0.00 0.50
       37.14 82.90 1.64 1.98 123.20 0.00 0.50
       37.21 83.46 1.57 1.89 123.20 0.00 0.50
       37.30 80.49 1.53 1.90 123.20 0.00 0.50
       37.36 75.57 1.52 2.01 123.20 0.00 0.50
       37.43 69.92 1.52 2.18 123.20 0.00 0.50
       37.49 63.24 1.50 2.37 123.20 0.00 0.50
       37.56 57.03 1.47 2.58 123.20 0.00 0.50
       37.63 50.44 1.47 2.92 123.20 0.00 0.50
       37.69 43.12 1.47 3.41 123.20 0.00 0.50
       37.75 35.98 1.46 4.06 123.20 0.00 0.50
       37.82 29.49 1.42 4.82 123.20 0.00 0.50
       37.89 25.78 1.35 5.24 123.20 0.00 0.50
       37.95 22.72 1.27 5.58 123.20 0.00 0.50
       38.02 20.68 1.14 5.52 123.20 0.00 0.50
       38.09 18.73 1.02 5.45 123.20 0.00 0.50
       38.15 17.71 0.91 5.14 123.20 0.00 0.50
       38.22 17.53 0.83 4.75 123.20 0.00 0.50
       38.28 17.53 0.68 3.86 123.20 0.00 0.50
       38.35 17.62 0.53 3.00 123.20 0.00 0.50
       38.41 17.53 0.56 3.21 123.20 0.00 0.50
       38.48 17.34 0.60 3.46 123.20 0.00 0.50
       38.54 16.88 0.63 3.73 123.20 0.00 0.50
       38.61 16.04 0.65 4.08 123.20 0.00 0.50
       38.67 15.67 0.67 4.31 123.20 0.00 0.50
       38.73 15.39 0.69 4.46 123.20 0.00 0.50
       38.80 14.93 0.70 4.67 123.20 0.00 0.50
       38.87 14.84 0.68 4.56 123.20 0.00 0.50
       38.93 14.84 0.63 4.28 123.20 0.00 0.50
       38.99 14.84 0.61 4.08 123.20 0.00 0.50
       39.05 14.84 0.60 4.02 123.20 0.00 0.50
       39.12 15.11 0.59 3.93 123.20 0.00 0.50
       39.18 15.49 0.59 3.79 123.20 0.00 0.50
       39.25 15.67 0.60 3.84 123.20 0.00 0.50
       39.32 16.04 0.61 3.83 123.20 0.00 0.50



       39.39 16.78 0.69 4.11 123.20 0.00 0.50
       39.45 18.17 0.79 4.35 123.20 0.00 0.50
       39.52 21.33 0.84 3.93 123.20 0.00 0.50
       39.59 23.74 0.95 4.00 123.20 0.00 0.50
       39.66 26.71 1.11 4.15 123.20 0.00 0.50
       39.72 30.88 1.24 4.03 123.20 0.00 0.50
       39.78 38.30 1.34 3.50 123.20 0.00 0.50
       39.85 46.18 1.39 3.02 123.20 0.00 0.50
       39.91 49.70 1.39 2.79 123.20 0.00 0.50
       39.98 56.47 1.32 2.34 123.20 0.00 0.50
       40.04 64.35 1.19 1.84 123.20 0.00 0.50
       40.12 71.68 0.99 1.38 123.20 0.00 0.50
       40.19 76.41 0.89 1.16 123.20 0.00 0.50
       40.25 77.89 0.99 1.28 123.20 0.00 0.50
       40.31 76.13 1.25 1.64 123.20 0.00 0.50
       40.38 70.75 1.58 2.24 123.20 0.00 0.50
       40.45 64.26 1.80 2.81 123.20 0.00 0.50
       40.51 59.16 2.00 3.38 123.20 0.00 0.50
       40.58 58.79 2.17 3.69 123.20 0.00 0.50
       40.64 65.56 2.30 3.51 123.20 0.00 0.50
       40.71 83.55 2.36 2.83 123.20 0.00 0.50
       40.78 105.62 2.42 2.29 123.20 0.00 0.50
       40.84 124.16 2.13 1.72 123.20 0.00 0.50
       40.91 136.22 1.99 1.46 123.20 0.00 0.50
       40.97 142.80 1.95 1.36 123.20 0.00 0.50
       41.04 149.76 1.97 1.32 123.20 0.00 0.50
       41.08 151.52 1.95 1.28 123.20 0.00 0.50
       41.15 150.87 1.90 1.26 123.20 0.00 0.50
       41.22 135.94 2.13 1.56 123.20 0.00 0.50
       41.28 140.39 2.37 1.69 123.20 0.00 0.50
       41.35 131.58 2.63 2.00 123.20 0.00 0.50
       41.42 120.27 2.83 2.35 123.20 0.00 0.50
       41.48 109.70 3.03 2.76 123.20 0.00 0.50
       41.54 119.16 3.11 2.61 123.20 0.00 0.50
       41.63 118.04 3.28 2.78 123.20 0.00 0.50
       41.69 136.59 3.30 2.41 123.20 0.00 0.50
       41.76 164.04 3.37 2.05 123.20 0.00 0.50
       41.83 186.29 3.58 1.92 123.20 0.00 0.50
       41.89 198.35 3.72 1.87 123.20 0.00 0.50
       41.93 198.99 3.76 1.89 123.20 0.00 0.50
       41.99 210.68 3.57 1.69 123.20 0.00 0.50
       42.07 222.83 3.46 1.55 123.20 0.00 0.50
       42.13 230.52 3.49 1.52 123.20 0.00 0.50
       42.20 236.92 3.65 1.54 123.20 0.00 0.50
       42.28 241.37 3.85 1.59 123.20 0.00 0.50
       42.34 244.80 3.95 1.61 123.20 0.00 0.50
       42.40 248.60 3.97 1.60 123.20 0.00 0.50
       42.47 253.43 3.89 1.53 123.20 0.00 0.50
       42.54 260.29 3.84 1.48 123.20 0.00 0.50
       42.61 269.37 3.83 1.42 123.20 0.00 0.50



       42.67 277.35 3.84 1.38 123.20 0.00 0.50
       42.74 286.07 3.87 1.35 123.20 0.00 0.50
       42.79 292.37 3.87 1.32 123.20 0.00 0.50
       42.85 296.64 3.81 1.28 123.20 0.00 0.50
       42.92 303.87 3.73 1.23 123.20 0.00 0.50
       42.99 305.82 3.68 1.20 123.20 0.00 0.50
       43.05 304.15 3.64 1.20 123.20 0.00 0.50
       43.12 301.27 3.60 1.20 123.20 0.00 0.50
       43.18 298.21 3.54 1.19 123.20 0.00 0.50
       43.24 293.39 3.43 1.17 123.20 0.00 0.50
       43.34 286.53 3.38 1.18 123.20 0.00 0.50
       43.40 282.36 2.32 0.82 123.20 0.00 0.50
       43.47 286.67 2.00 0.70 123.20 0.00 0.50
       43.54 280.59 2.26 0.80 123.20 0.00 0.50
       43.60 286.81 2.44 0.85 123.20 0.00 0.50
       43.67 292.93 2.62 0.90 123.20 0.00 0.50
       43.73 294.13 2.72 0.93 123.20 0.00 0.50
       43.77 260.38 2.78 1.07 123.20 0.00 0.50
       43.84 281.99 2.97 1.05 123.20 0.00 0.50
       43.91 280.59 3.32 1.18 123.20 0.00 0.50
       43.98 284.30 3.77 1.33 123.20 0.00 0.50
       44.03 272.99 3.97 1.46 123.20 0.00 0.50
       44.11 287.46 4.23 1.47 123.20 0.00 0.50
       44.17 289.50 4.43 1.53 123.20 0.00 0.50
       44.24 289.13 4.71 1.63 123.20 0.00 0.50
       44.30 286.53 4.97 1.73 123.20 0.00 0.50
       44.37 287.83 5.12 1.78 123.20 0.00 0.50
       44.43 285.79 5.16 1.81 123.20 0.00 0.50
       44.50 280.69 5.16 1.84 123.20 0.00 0.50
       44.57 274.47 5.14 1.87 123.20 0.00 0.50
       44.63 267.52 5.12 1.91 123.20 0.00 0.50
       44.70 259.36 5.09 1.96 123.20 0.00 0.50
       44.76 251.01 4.98 1.98 123.20 0.00 0.50
       44.83 240.63 4.85 2.02 123.20 0.00 0.50
       44.89 233.03 4.77 2.04 123.20 0.00 0.50
       44.96 223.57 4.64 2.07 123.20 0.00 0.50
       45.03 213.83 4.47 2.09 124.10 0.00 0.50
       45.09 207.62 4.31 2.08 124.10 0.00 0.50
       45.15 201.22 4.16 2.07 124.10 0.00 0.50
       45.21 193.43 4.02 2.08 124.10 0.00 0.50
       45.29 185.18 3.82 2.07 124.10 0.00 0.50
       45.35 180.45 3.59 1.99 124.10 0.00 0.50
       45.42 177.39 3.40 1.92 124.10 0.00 0.50
       45.49 177.39 3.23 1.82 124.10 0.00 0.50
       45.55 177.85 2.93 1.65 124.10 0.00 0.50
       45.61 178.18 2.17 1.22 124.10 0.00 0.50
       45.70 183.32 2.80 1.53 124.10 0.00 0.50
       45.76 178.50 2.83 1.58 124.10 0.00 0.50
       45.83 164.22 2.87 1.75 124.10 0.00 0.50
       45.90 144.84 2.91 2.01 124.10 0.00 0.50



       45.94 83.92 2.93 3.49 124.10 0.00 0.50
       46.00 111.74 2.95 2.64 124.10 0.00 0.50
       46.07 93.01 2.96 3.18 124.10 0.00 0.50
       46.13 73.72 2.80 3.80 124.10 0.00 0.50
       46.20 56.66 2.56 4.52 124.10 0.00 0.50
       46.26 44.14 2.21 5.00 124.10 0.00 0.50
       46.33 35.51 1.87 5.26 124.10 0.00 0.50
       46.42 26.33 1.47 5.58 124.10 0.00 0.50
       46.46 25.41 1.36 5.35 124.10 0.00 0.50
       46.53 26.20 1.14 4.37 124.10 0.00 0.50
       46.59 25.04 0.97 3.89 124.10 0.00 0.50
       46.65 26.06 0.84 3.24 124.10 0.00 0.50
       46.72 27.26 0.82 3.01 124.10 0.00 0.50
       46.82 26.52 0.82 3.09 124.10 0.00 0.50
       46.88 25.41 0.87 3.42 124.10 0.00 0.50
       46.92 25.13 0.92 3.67 124.10 0.00 0.50
       47.01 23.27 1.04 4.47 124.10 0.00 0.50
       47.07 22.90 1.09 4.74 124.10 0.00 0.50
       47.14 24.20 1.13 4.69 124.10 0.00 0.50
       47.21 27.26 1.23 4.50 124.10 0.00 0.50
       47.27 30.32 1.44 4.74 124.10 0.00 0.50
       47.34 33.20 1.68 5.07 124.10 0.00 0.50
       47.40 36.07 1.94 5.38 124.10 0.00 0.50
       47.46 38.85 2.21 5.69 124.10 0.00 0.50
       47.53 41.73 2.18 5.22 124.10 0.00 0.50
       47.59 44.88 2.04 4.55 124.10 0.00 0.50
       47.65 47.01 2.25 4.79 124.10 0.00 0.50
       47.72 51.37 2.58 5.01 124.10 0.00 0.50
       47.78 55.82 2.87 5.13 124.10 0.00 0.50
       47.85 61.20 3.17 5.18 124.10 0.00 0.50
       47.91 63.98 3.38 5.28 124.10 0.00 0.50
       47.97 68.16 3.52 5.16 124.10 0.00 0.50
       48.03 62.96 3.60 5.73 124.10 0.00 0.50
       48.10 57.95 3.47 5.99 124.10 0.00 0.50
       48.19 56.56 2.78 4.92 124.10 0.00 0.50
       48.26 56.01 2.52 4.50 124.10 0.00 0.50
       48.32 53.69 2.29 4.26 124.10 0.00 0.50
       48.39 47.01 2.00 4.24 124.10 0.00 0.50
       48.46 38.67 1.81 4.69 124.10 0.00 0.50
       48.52 32.92 1.71 5.19 124.10 0.00 0.50
       48.56 31.71 1.66 5.24 124.10 0.00 0.50
       48.66 35.14 1.56 4.43 124.10 0.00 0.50
       48.72 35.79 1.48 4.13 124.10 0.00 0.50
       48.78 33.66 1.34 3.99 124.10 0.00 0.50
       48.85 30.51 1.19 3.90 124.10 0.00 0.50
       48.91 27.35 1.09 3.98 124.10 0.00 0.50
       48.97 24.48 1.04 4.27 124.10 0.00 0.50
       49.04 22.16 1.04 4.68 124.10 0.00 0.50
       49.10 21.33 1.01 4.74 124.10 0.00 0.50
       49.16 21.23 0.97 4.59 124.10 0.00 0.50



       49.23 22.44 0.98 4.37 124.10 0.00 0.50
       49.29 24.39 1.13 4.63 124.10 0.00 0.50
       49.35 27.63 1.22 4.42 124.10 0.00 0.50
       49.41 30.88 1.27 4.10 124.10 0.00 0.50
       49.50 33.85 1.68 4.96 124.10 0.00 0.50
       49.57 36.16 1.98 5.47 124.10 0.00 0.50
       49.63 40.34 2.11 5.23 124.10 0.00 0.50
       49.70 46.83 2.01 4.28 124.10 0.00 0.50
       49.77 54.25 1.95 3.60 124.10 0.00 0.50
       49.83 54.52 1.94 3.55 124.10 0.00 0.50
       49.90 48.96 0.00 0.00 124.10 0.00 0.50
       49.97 48.64 0.00 0.00 124.10 0.00 0.50
 __________________________________________________
 Modify Robertson method generates Fines from qc/fs. Inputted Fines are not 
relevant.

Output Results:
 Settlement of Saturated Sands=2.47 in.
 Settlement of Unsaturated Sands=0.43 in.
 Total Settlement of Saturated and Unsaturated Sands=2.90 in.
 Differential Settlement=1.450 to 1.914 in.

         Depth CRRm CSRfs F.S. S_sat. S_dry S_all
       ft  in. in. in.
 _______________________________________________________
       0.00 2.00 0.63 5.00 2.47 0.43 2.90
       0.05 2.08 0.63 5.00 2.47 0.43 2.90
       0.10 2.08 0.63 5.00 2.47 0.43 2.90
       0.15 2.08 0.63 5.00 2.47 0.43 2.90
       0.20 2.08 0.63 5.00 2.47 0.43 2.90
       0.25 2.08 0.63 5.00 2.47 0.43 2.90
       0.30 2.08 0.63 5.00 2.47 0.43 2.90
       0.35 2.08 0.63 5.00 2.47 0.43 2.90
       0.40 2.08 0.63 5.00 2.47 0.43 2.90
       0.45 2.08 0.63 5.00 2.47 0.43 2.90
       0.50 2.08 0.63 5.00 2.47 0.43 2.90
       0.55 2.08 0.63 5.00 2.47 0.43 2.90
       0.60 2.08 0.63 5.00 2.47 0.43 2.90
       0.65 2.08 0.63 5.00 2.47 0.43 2.90
       0.70 2.08 0.63 5.00 2.47 0.43 2.90
       0.75 2.08 0.63 5.00 2.47 0.43 2.90
       0.80 1.89 0.63 5.00 2.47 0.43 2.90
       0.85 1.50 0.63 5.00 2.47 0.43 2.90
       0.90 1.24 0.63 5.00 2.47 0.43 2.90
       0.95 1.06 0.63 5.00 2.47 0.43 2.90
       1.00 0.94 0.63 5.00 2.47 0.43 2.90
       1.05 0.77 0.63 5.00 2.47 0.43 2.90
       1.10 0.64 0.63 5.00 2.47 0.43 2.90
       1.15 0.55 0.63 5.00 2.47 0.43 2.90
       1.20 0.49 0.63 5.00 2.47 0.43 2.90



       1.25 0.44 0.63 5.00 2.47 0.43 2.90
       1.30 0.41 0.63 5.00 2.47 0.43 2.90
       1.35 0.39 0.63 5.00 2.47 0.43 2.90
       1.40 0.36 0.63 5.00 2.47 0.43 2.90
       1.45 0.30 0.63 5.00 2.47 0.43 2.90
       1.50 0.27 0.63 5.00 2.47 0.43 2.90
       1.55 0.27 0.63 5.00 2.47 0.43 2.90
       1.60 0.26 0.63 5.00 2.47 0.43 2.90
       1.65 0.22 0.63 5.00 2.47 0.43 2.90
       1.70 0.21 0.63 5.00 2.47 0.43 2.90
       1.75 0.22 0.63 5.00 2.47 0.43 2.90
       1.80 0.25 0.63 5.00 2.47 0.43 2.90
       1.85 0.27 0.63 5.00 2.47 0.43 2.90
       1.90 0.23 0.63 5.00 2.47 0.43 2.90
       1.95 0.24 0.63 5.00 2.47 0.43 2.90
       2.00 0.21 0.63 5.00 2.47 0.43 2.90
       2.05 0.17 0.63 5.00 2.47 0.43 2.90
       2.10 0.17 0.63 5.00 2.47 0.43 2.89
       2.15 0.13 0.63 5.00 2.47 0.42 2.89
       2.20 0.14 0.63 5.00 2.47 0.42 2.89
       2.25 0.15 0.63 5.00 2.47 0.42 2.89
       2.30 0.20 0.63 5.00 2.47 0.42 2.89
       2.35 0.23 0.63 5.00 2.47 0.42 2.89
       2.40 0.22 0.63 5.00 2.47 0.42 2.89
       2.45 0.18 0.63 5.00 2.47 0.42 2.89
       2.50 0.18 0.63 5.00 2.47 0.42 2.89
       2.55 0.17 0.63 5.00 2.47 0.42 2.88
       2.60 0.17 0.63 5.00 2.47 0.41 2.88
       2.65 0.17 0.63 5.00 2.47 0.41 2.88
       2.70 0.14 0.63 5.00 2.47 0.41 2.88
       2.75 0.12 0.63 5.00 2.47 0.40 2.87
       2.80 0.13 0.63 5.00 2.47 0.39 2.86
       2.85 0.15 0.63 5.00 2.47 0.38 2.85
       2.90 0.17 0.63 5.00 2.47 0.37 2.84
       2.95 0.16 0.63 5.00 2.47 0.36 2.83
       3.00 0.16 0.63 5.00 2.47 0.36 2.83
       3.05 0.15 0.63 5.00 2.47 0.35 2.82
       3.10 0.14 0.63 5.00 2.47 0.34 2.81
       3.15 0.15 0.63 5.00 2.47 0.33 2.80
       3.20 0.14 0.63 5.00 2.47 0.32 2.79
       3.25 0.14 0.63 5.00 2.47 0.31 2.78
       3.30 0.13 0.63 5.00 2.47 0.30 2.77
       3.35 0.13 0.63 5.00 2.47 0.29 2.76
       3.40 0.13 0.63 5.00 2.47 0.28 2.74
       3.45 0.12 0.63 5.00 2.47 0.26 2.73
       3.50 0.12 0.63 5.00 2.47 0.25 2.72
       3.55 0.12 0.63 5.00 2.47 0.24 2.71
       3.60 0.12 0.63 5.00 2.47 0.23 2.70
       3.65 0.11 0.63 5.00 2.47 0.22 2.69
       3.70 2.00 0.63 5.00 2.47 0.21 2.68



       3.75 2.00 0.63 5.00 2.47 0.21 2.68
       3.80 0.12 0.63 5.00 2.47 0.21 2.68
       3.85 0.13 0.63 5.00 2.47 0.20 2.66
       3.90 0.13 0.63 5.00 2.47 0.19 2.65
       3.95 0.13 0.63 5.00 2.47 0.17 2.64
       4.00 0.13 0.63 5.00 2.47 0.16 2.63
       4.05 0.13 0.63 5.00 2.47 0.15 2.62
       4.10 0.13 0.63 5.00 2.47 0.14 2.61
       4.15 0.12 0.63 5.00 2.47 0.13 2.60
       4.20 0.12 0.63 5.00 2.47 0.12 2.59
       4.25 0.12 0.62 5.00 2.47 0.11 2.58
       4.30 0.13 0.62 5.00 2.47 0.10 2.57
       4.35 0.14 0.62 5.00 2.47 0.09 2.56
       4.40 0.15 0.62 5.00 2.47 0.09 2.56
       4.45 0.16 0.62 5.00 2.47 0.09 2.56
       4.50 0.18 0.62 5.00 2.47 0.09 2.56
       4.55 0.19 0.62 5.00 2.47 0.09 2.56
       4.60 0.19 0.62 5.00 2.47 0.09 2.56
       4.65 0.14 0.62 5.00 2.47 0.08 2.55
       4.70 0.13 0.62 5.00 2.47 0.08 2.55
       4.75 0.13 0.62 5.00 2.47 0.07 2.54
       4.80 0.13 0.62 5.00 2.47 0.06 2.52
       4.85 0.13 0.62 5.00 2.47 0.04 2.51
       4.90 0.14 0.62 5.00 2.47 0.03 2.50
       4.95 0.14 0.62 5.00 2.47 0.01 2.48
       5.00 0.15 0.62 0.24* 2.47 0.00 2.47
       5.05 0.16 0.63 0.26* 2.46 0.00 2.46
       5.10 0.17 0.63 0.28* 2.44 0.00 2.44
       5.15 0.18 0.63 0.29* 2.43 0.00 2.43
       5.20 0.19 0.64 0.30* 2.42 0.00 2.42
       5.25 0.20 0.64 0.31* 2.40 0.00 2.40
       5.30 0.21 0.64 0.32* 2.39 0.00 2.39
       5.35 0.22 0.65 0.34* 2.38 0.00 2.38
       5.40 0.23 0.65 0.35* 2.37 0.00 2.37
       5.45 0.24 0.65 0.36* 2.36 0.00 2.36
       5.50 0.25 0.66 0.38* 2.35 0.00 2.35
       5.55 0.26 0.66 0.39* 2.34 0.00 2.34
       5.60 0.27 0.66 0.40* 2.33 0.00 2.33
       5.65 0.27 0.66 0.41* 2.31 0.00 2.31
       5.70 0.27 0.67 0.41* 2.30 0.00 2.30
       5.75 0.27 0.67 0.41* 2.29 0.00 2.29
       5.80 0.27 0.67 0.40* 2.29 0.00 2.29
       5.85 0.26 0.68 0.39* 2.28 0.00 2.28
       5.90 0.26 0.68 0.38* 2.27 0.00 2.27
       5.95 0.25 0.68 0.36* 2.26 0.00 2.26
       6.00 0.24 0.69 0.35* 2.25 0.00 2.25
       6.05 0.23 0.69 0.34* 2.24 0.00 2.24
       6.10 0.23 0.69 0.33* 2.23 0.00 2.23
       6.15 0.22 0.69 0.32* 2.22 0.00 2.22
       6.20 0.22 0.70 0.31* 2.21 0.00 2.21



       6.25 0.21 0.70 0.30* 2.20 0.00 2.20
       6.30 0.20 0.70 0.29* 2.18 0.00 2.18
       6.35 0.19 0.70 0.27* 2.17 0.00 2.17
       6.40 0.18 0.71 0.26* 2.16 0.00 2.16
       6.45 0.18 0.71 0.25* 2.15 0.00 2.15
       6.50 0.18 0.71 0.25* 2.14 0.00 2.14
       6.55 0.18 0.71 0.25* 2.13 0.00 2.13
       6.60 0.18 0.72 0.26* 2.12 0.00 2.12
       6.65 0.19 0.72 0.26* 2.10 0.00 2.10
       6.70 0.19 0.72 0.26* 2.09 0.00 2.09
       6.75 0.19 0.72 0.26* 2.08 0.00 2.08
       6.80 0.19 0.73 0.27* 2.06 0.00 2.06
       6.85 0.20 0.73 0.27* 2.05 0.00 2.05
       6.90 0.20 0.73 0.28* 2.04 0.00 2.04
       6.95 0.21 0.73 0.28* 2.03 0.00 2.03
       7.00 0.20 0.74 0.28* 2.02 0.00 2.02
       7.05 0.20 0.74 0.27* 2.00 0.00 2.00
       7.10 0.20 0.74 0.27* 1.99 0.00 1.99
       7.15 0.20 0.74 0.27* 1.98 0.00 1.98
       7.20 0.22 0.75 0.29* 1.97 0.00 1.97
       7.25 0.24 0.75 0.33* 1.96 0.00 1.96
       7.30 0.31 0.75 0.41* 1.95 0.00 1.95
       7.35 0.40 0.75 0.53* 1.95 0.00 1.95
       7.40 0.45 0.75 0.59* 1.95 0.00 1.95
       7.45 0.40 0.76 0.53* 1.95 0.00 1.95
       7.50 0.36 0.76 0.48* 1.95 0.00 1.95
       7.55 0.28 0.76 0.37* 1.95 0.00 1.95
       7.60 0.18 0.76 0.24* 1.95 0.00 1.95
       7.65 0.14 0.77 0.19* 1.94 0.00 1.94
       7.70 0.13 0.77 0.18* 1.93 0.00 1.93
       7.75 0.15 0.77 0.19* 1.91 0.00 1.91
       7.80 0.16 0.77 0.21* 1.90 0.00 1.90
       7.85 0.18 0.77 0.23* 1.89 0.00 1.89
       7.90 0.20 0.78 0.25* 1.87 0.00 1.87
       7.95 0.21 0.78 0.27* 1.86 0.00 1.86
       8.00 0.20 0.78 0.26* 1.85 0.00 1.85
       8.05 0.20 0.78 0.26* 1.84 0.00 1.84
       8.10 0.20 0.78 0.25* 1.83 0.00 1.83
       8.15 0.18 0.79 0.23* 1.82 0.00 1.82
       8.20 0.17 0.79 0.22* 1.81 0.00 1.81
       8.25 0.17 0.79 0.21* 1.79 0.00 1.79
       8.30 0.16 0.79 0.20* 1.78 0.00 1.78
       8.35 0.16 0.79 0.20* 1.77 0.00 1.77
       8.40 0.18 0.80 0.22* 1.76 0.00 1.76
       8.45 0.23 0.80 0.29* 1.75 0.00 1.75
       8.50 0.37 0.80 0.47* 1.74 0.00 1.74
       8.55 0.47 0.80 0.59* 1.74 0.00 1.74
       8.60 2.00 0.80 5.00 1.74 0.00 1.74
       8.65 2.00 0.81 5.00 1.74 0.00 1.74
       8.70 2.00 0.81 5.00 1.74 0.00 1.74



       8.75 0.58 0.81 0.71* 1.74 0.00 1.74
       8.80 0.36 0.81 0.45* 1.74 0.00 1.74
       8.85 0.29 0.81 0.36* 1.74 0.00 1.74
       8.90 0.29 0.81 0.35* 1.74 0.00 1.74
       8.95 0.30 0.82 0.37* 1.74 0.00 1.74
       9.00 0.29 0.82 0.35* 1.73 0.00 1.73
       9.05 0.27 0.82 0.33* 1.73 0.00 1.73
       9.10 0.26 0.82 0.32* 1.72 0.00 1.72
       9.15 0.26 0.82 0.31* 1.72 0.00 1.72
       9.20 0.26 0.82 0.32* 1.71 0.00 1.71
       9.25 0.26 0.83 0.32* 1.70 0.00 1.70
       9.30 0.27 0.83 0.32* 1.69 0.00 1.69
       9.35 0.27 0.83 0.33* 1.68 0.00 1.68
       9.40 0.27 0.83 0.33* 1.68 0.00 1.68
       9.45 0.28 0.83 0.34* 1.67 0.00 1.67
       9.50 0.29 0.83 0.34* 1.66 0.00 1.66
       9.55 0.29 0.84 0.35* 1.65 0.00 1.65
       9.60 0.30 0.84 0.36* 1.64 0.00 1.64
       9.65 0.30 0.84 0.36* 1.64 0.00 1.64
       9.70 0.31 0.84 0.37* 1.63 0.00 1.63
       9.75 0.31 0.84 0.37* 1.62 0.00 1.62
       9.80 0.32 0.84 0.37* 1.62 0.00 1.62
       9.85 0.31 0.85 0.37* 1.61 0.00 1.61
       9.90 0.31 0.85 0.36* 1.61 0.00 1.61
       9.95 0.30 0.85 0.35* 1.61 0.00 1.61
       10.00 0.28 0.85 0.33* 1.61 0.00 1.61
       10.05 0.25 0.85 0.29* 1.60 0.00 1.60
       10.10 0.21 0.85 0.25* 1.60 0.00 1.60
       10.15 0.18 0.85 0.21* 1.59 0.00 1.59
       10.20 0.15 0.86 0.18* 1.58 0.00 1.58
       10.25 0.14 0.86 0.16* 1.56 0.00 1.56
       10.30 0.14 0.86 0.16* 1.55 0.00 1.55
       10.35 0.14 0.86 0.17* 1.54 0.00 1.54
       10.40 0.14 0.86 0.17* 1.53 0.00 1.53
       10.45 0.14 0.86 0.16* 1.52 0.00 1.52
       10.50 0.14 0.86 0.16* 1.50 0.00 1.50
       10.55 0.13 0.86 0.15* 1.49 0.00 1.49
       10.60 0.13 0.87 0.15* 1.48 0.00 1.48
       10.65 0.13 0.87 0.15* 1.47 0.00 1.47
       10.70 0.14 0.87 0.16* 1.45 0.00 1.45
       10.75 0.16 0.87 0.18* 1.44 0.00 1.44
       10.80 0.17 0.87 0.20* 1.43 0.00 1.43
       10.85 0.18 0.87 0.21* 1.41 0.00 1.41
       10.90 0.18 0.87 0.20* 1.40 0.00 1.40
       10.95 0.17 0.87 0.20* 1.39 0.00 1.39
       11.00 0.17 0.87 0.20* 1.38 0.00 1.38
       11.05 0.16 0.88 0.19* 1.37 0.00 1.37
       11.10 0.16 0.88 0.18* 1.35 0.00 1.35
       11.15 0.15 0.88 0.17* 1.34 0.00 1.34
       11.20 0.13 0.88 0.15* 1.33 0.00 1.33



       11.25 0.13 0.88 0.14* 1.32 0.00 1.32
       11.30 0.12 0.88 0.14* 1.30 0.00 1.30
       11.35 0.13 0.88 0.14* 1.29 0.00 1.29
       11.40 0.13 0.88 0.15* 1.27 0.00 1.27
       11.45 0.14 0.88 0.16* 1.26 0.00 1.26
       11.50 0.14 0.88 0.16* 1.25 0.00 1.25
       11.55 0.15 0.89 0.17* 1.23 0.00 1.23
       11.60 0.15 0.89 0.17* 1.22 0.00 1.22
       11.65 0.16 0.89 0.18* 1.21 0.00 1.21
       11.70 0.18 0.89 0.20* 1.20 0.00 1.20
       11.75 0.20 0.89 0.22* 1.19 0.00 1.19
       11.80 0.24 0.89 0.27* 1.18 0.00 1.18
       11.85 0.32 0.89 0.36* 1.17 0.00 1.17
       11.90 0.47 0.89 0.52* 1.17 0.00 1.17
       11.95 0.54 0.89 0.60* 1.17 0.00 1.17
       12.00 0.77 0.89 0.86* 1.17 0.00 1.17
       12.05 0.69 0.90 0.77* 1.17 0.00 1.17
       12.10 2.00 0.90 5.00 1.17 0.00 1.17
       12.15 2.00 0.90 5.00 1.17 0.00 1.17
       12.20 2.00 0.90 5.00 1.17 0.00 1.17
       12.25 2.00 0.90 5.00 1.17 0.00 1.17
       12.30 2.00 0.90 5.00 1.17 0.00 1.17
       12.35 2.00 0.90 5.00 1.17 0.00 1.17
       12.40 2.00 0.90 5.00 1.17 0.00 1.17
       12.45 2.00 0.90 5.00 1.17 0.00 1.17
       12.50 2.00 0.90 5.00 1.17 0.00 1.17
       12.55 0.39 0.90 0.43* 1.17 0.00 1.17
       12.60 0.22 0.91 0.24* 1.17 0.00 1.17
       12.65 0.16 0.91 0.18* 1.16 0.00 1.16
       12.70 0.15 0.91 0.17* 1.15 0.00 1.15
       12.75 0.15 0.91 0.16* 1.14 0.00 1.14
       12.80 0.16 0.91 0.18* 1.13 0.00 1.13
       12.85 0.19 0.91 0.21* 1.12 0.00 1.12
       12.90 0.27 0.91 0.30* 1.11 0.00 1.11
       12.95 0.50 0.91 0.55* 1.11 0.00 1.11
       13.00 2.00 0.91 5.00 1.11 0.00 1.11
       13.05 2.00 0.91 5.00 1.11 0.00 1.11
       13.10 2.00 0.91 5.00 1.11 0.00 1.11
       13.15 2.00 0.91 5.00 1.11 0.00 1.11
       13.20 2.00 0.92 5.00 1.11 0.00 1.11
       13.25 2.00 0.92 5.00 1.11 0.00 1.11
       13.30 2.00 0.92 5.00 1.11 0.00 1.11
       13.35 2.00 0.92 5.00 1.11 0.00 1.11
       13.40 2.00 0.92 5.00 1.11 0.00 1.11
       13.45 2.00 0.92 5.00 1.11 0.00 1.11
       13.50 2.00 0.92 5.00 1.11 0.00 1.11
       13.55 2.00 0.92 5.00 1.11 0.00 1.11
       13.60 2.00 0.92 5.00 1.11 0.00 1.11
       13.65 2.00 0.92 5.00 1.11 0.00 1.11
       13.70 2.00 0.92 5.00 1.11 0.00 1.11



       13.75 2.00 0.92 5.00 1.11 0.00 1.11
       13.80 2.00 0.92 5.00 1.11 0.00 1.11
       13.85 2.00 0.92 5.00 1.11 0.00 1.11
       13.90 2.00 0.93 5.00 1.11 0.00 1.11
       13.95 2.00 0.93 5.00 1.11 0.00 1.11
       14.00 2.00 0.93 5.00 1.11 0.00 1.11
       14.05 2.00 0.93 5.00 1.11 0.00 1.11
       14.10 2.00 0.93 5.00 1.11 0.00 1.11
       14.15 2.00 0.93 5.00 1.11 0.00 1.11
       14.20 2.00 0.93 5.00 1.11 0.00 1.11
       14.25 2.00 0.93 5.00 1.11 0.00 1.11
       14.30 2.00 0.93 5.00 1.11 0.00 1.11
       14.35 2.00 0.93 5.00 1.11 0.00 1.11
       14.40 2.00 0.93 5.00 1.11 0.00 1.11
       14.45 2.00 0.93 5.00 1.11 0.00 1.11
       14.50 2.00 0.93 5.00 1.11 0.00 1.11
       14.55 2.00 0.93 5.00 1.11 0.00 1.11
       14.60 2.00 0.93 5.00 1.11 0.00 1.11
       14.65 2.00 0.94 5.00 1.11 0.00 1.11
       14.70 2.00 0.94 5.00 1.11 0.00 1.11
       14.75 2.00 0.94 5.00 1.11 0.00 1.11
       14.80 2.00 0.94 5.00 1.11 0.00 1.11
       14.85 2.00 0.94 5.00 1.11 0.00 1.11
       14.90 2.00 0.94 5.00 1.11 0.00 1.11
       14.95 2.00 0.94 5.00 1.11 0.00 1.11
       15.00 2.00 0.94 5.00 1.11 0.00 1.11
       15.05 2.00 0.94 5.00 1.11 0.00 1.11
       15.10 2.00 0.94 5.00 1.11 0.00 1.11
       15.15 2.00 0.94 5.00 1.11 0.00 1.11
       15.20 2.00 0.94 5.00 1.11 0.00 1.11
       15.25 2.00 0.94 5.00 1.11 0.00 1.11
       15.30 2.00 0.94 5.00 1.11 0.00 1.11
       15.35 2.00 0.94 5.00 1.11 0.00 1.11
       15.40 2.00 0.95 5.00 1.11 0.00 1.11
       15.45 2.00 0.95 5.00 1.11 0.00 1.11
       15.50 2.00 0.95 5.00 1.11 0.00 1.11
       15.55 2.00 0.95 5.00 1.11 0.00 1.11
       15.60 2.00 0.95 5.00 1.11 0.00 1.11
       15.65 2.00 0.95 5.00 1.11 0.00 1.11
       15.70 2.00 0.95 5.00 1.11 0.00 1.11
       15.75 2.00 0.95 5.00 1.11 0.00 1.11
       15.80 2.00 0.95 5.00 1.11 0.00 1.11
       15.85 2.00 0.95 5.00 1.11 0.00 1.11
       15.90 2.00 0.95 5.00 1.11 0.00 1.11
       15.95 2.00 0.95 5.00 1.11 0.00 1.11
       16.00 2.00 0.95 5.00 1.11 0.00 1.11
       16.05 2.00 0.95 5.00 1.11 0.00 1.11
       16.10 2.00 0.96 5.00 1.11 0.00 1.11
       16.15 2.00 0.96 5.00 1.11 0.00 1.11
       16.20 2.00 0.96 5.00 1.11 0.00 1.11



       16.25 2.00 0.96 5.00 1.11 0.00 1.11
       16.30 2.00 0.96 5.00 1.11 0.00 1.11
       16.35 2.00 0.96 5.00 1.11 0.00 1.11
       16.40 2.00 0.96 5.00 1.11 0.00 1.11
       16.45 2.00 0.96 5.00 1.11 0.00 1.11
       16.50 2.00 0.96 5.00 1.11 0.00 1.11
       16.55 2.00 0.96 5.00 1.11 0.00 1.11
       16.60 2.00 0.96 5.00 1.11 0.00 1.11
       16.65 2.00 0.96 5.00 1.11 0.00 1.11
       16.70 2.00 0.96 5.00 1.11 0.00 1.11
       16.75 2.00 0.96 5.00 1.11 0.00 1.11
       16.80 2.00 0.96 5.00 1.11 0.00 1.11
       16.85 2.00 0.97 5.00 1.11 0.00 1.11
       16.90 2.00 0.97 5.00 1.11 0.00 1.11
       16.95 2.00 0.97 5.00 1.11 0.00 1.11
       17.00 2.00 0.97 5.00 1.11 0.00 1.11
       17.05 2.00 0.97 5.00 1.11 0.00 1.11
       17.10 2.00 0.97 5.00 1.11 0.00 1.11
       17.15 2.00 0.97 5.00 1.11 0.00 1.11
       17.20 2.00 0.97 5.00 1.11 0.00 1.11
       17.25 0.66 0.97 0.68* 1.11 0.00 1.11
       17.30 0.59 0.97 0.61* 1.11 0.00 1.11
       17.35 0.68 0.97 0.70* 1.11 0.00 1.11
       17.40 0.84 0.97 0.86* 1.11 0.00 1.11
       17.45 0.92 0.97 0.95* 1.11 0.00 1.11
       17.50 1.06 0.97 1.09 1.11 0.00 1.11
       17.55 1.16 0.97 1.19 1.11 0.00 1.11
       17.60 1.05 0.97 1.07 1.11 0.00 1.11
       17.65 1.03 0.97 1.06 1.11 0.00 1.11
       17.70 1.07 0.98 1.10 1.11 0.00 1.11
       17.75 1.10 0.98 1.13 1.11 0.00 1.11
       17.80 1.04 0.98 1.07 1.11 0.00 1.11
       17.85 1.00 0.98 1.02 1.11 0.00 1.11
       17.90 1.06 0.98 1.08 1.11 0.00 1.11
       17.95 1.40 0.98 1.44 1.11 0.00 1.11
       18.00 1.37 0.98 1.40 1.11 0.00 1.11
       18.05 2.00 0.98 5.00 1.11 0.00 1.11
       18.10 2.00 0.98 5.00 1.11 0.00 1.11
       18.15 2.00 0.98 5.00 1.11 0.00 1.11
       18.20 2.00 0.98 5.00 1.11 0.00 1.11
       18.25 2.00 0.98 5.00 1.11 0.00 1.11
       18.30 2.00 0.98 5.00 1.11 0.00 1.11
       18.35 2.00 0.98 5.00 1.11 0.00 1.11
       18.40 2.00 0.98 5.00 1.11 0.00 1.11
       18.45 2.00 0.98 5.00 1.11 0.00 1.11
       18.50 2.00 0.98 5.00 1.11 0.00 1.11
       18.55 2.00 0.98 5.00 1.11 0.00 1.11
       18.60 2.00 0.98 5.00 1.11 0.00 1.11
       18.65 2.00 0.99 5.00 1.11 0.00 1.11
       18.70 2.00 0.99 5.00 1.11 0.00 1.11



       18.75 2.00 0.99 5.00 1.11 0.00 1.11
       18.80 2.00 0.99 5.00 1.11 0.00 1.11
       18.85 2.00 0.99 5.00 1.11 0.00 1.11
       18.90 2.00 0.99 5.00 1.11 0.00 1.11
       18.95 2.00 0.99 5.00 1.11 0.00 1.11
       19.00 2.00 0.99 5.00 1.11 0.00 1.11
       19.05 2.00 0.99 5.00 1.11 0.00 1.11
       19.10 2.00 0.99 5.00 1.11 0.00 1.11
       19.15 2.00 0.99 5.00 1.11 0.00 1.11
       19.20 2.00 0.99 5.00 1.11 0.00 1.11
       19.25 2.00 0.99 5.00 1.11 0.00 1.11
       19.30 2.00 0.99 5.00 1.11 0.00 1.11
       19.35 2.00 0.99 5.00 1.11 0.00 1.11
       19.40 2.00 0.99 5.00 1.11 0.00 1.11
       19.45 2.00 0.99 5.00 1.11 0.00 1.11
       19.50 2.00 0.99 5.00 1.11 0.00 1.11
       19.55 2.00 0.99 5.00 1.11 0.00 1.11
       19.60 2.00 0.99 5.00 1.11 0.00 1.11
       19.65 2.00 1.00 5.00 1.11 0.00 1.11
       19.70 2.00 1.00 5.00 1.11 0.00 1.11
       19.75 2.00 1.00 5.00 1.11 0.00 1.11
       19.80 2.00 1.00 5.00 1.11 0.00 1.11
       19.85 2.00 1.00 5.00 1.11 0.00 1.11
       19.90 2.00 1.00 5.00 1.11 0.00 1.11
       19.95 2.00 1.00 5.00 1.11 0.00 1.11
       20.00 1.48 1.00 1.49 1.11 0.00 1.11
       20.05 1.41 1.00 1.42 1.11 0.00 1.11
       20.10 1.49 1.00 1.49 1.11 0.00 1.11
       20.15 1.48 1.00 1.49 1.11 0.00 1.11
       20.20 1.50 1.00 1.50 1.11 0.00 1.11
       20.25 1.32 1.00 1.32 1.11 0.00 1.11
       20.30 1.14 1.00 1.14 1.11 0.00 1.11
       20.35 0.99 1.00 0.99* 1.11 0.00 1.11
       20.40 0.87 1.00 0.87* 1.11 0.00 1.11
       20.45 0.76 1.00 0.76* 1.11 0.00 1.11
       20.50 0.65 1.00 0.65* 1.11 0.00 1.11
       20.55 0.55 1.00 0.55* 1.11 0.00 1.11
       20.60 0.44 1.00 0.44* 1.11 0.00 1.11
       20.65 0.34 1.00 0.33* 1.11 0.00 1.11
       20.70 0.26 1.00 0.26* 1.11 0.00 1.11
       20.75 0.21 1.00 0.21* 1.10 0.00 1.10
       20.80 0.18 1.00 0.18* 1.09 0.00 1.09
       20.85 0.17 1.00 0.17* 1.08 0.00 1.08
       20.90 0.17 1.00 0.17* 1.07 0.00 1.07
       20.95 0.17 1.00 0.17* 1.05 0.00 1.05
       21.00 0.17 1.00 0.17* 1.04 0.00 1.04
       21.05 0.18 1.00 0.18* 1.03 0.00 1.03
       21.10 0.19 1.00 0.19* 1.02 0.00 1.02
       21.15 0.20 1.01 0.20* 1.01 0.00 1.01
       21.20 0.22 1.01 0.22* 1.00 0.00 1.00



       21.25 0.23 1.01 0.23* 0.99 0.00 0.99
       21.30 0.25 1.01 0.25* 0.98 0.00 0.98
       21.35 0.27 1.01 0.27* 0.97 0.00 0.97
       21.40 0.28 1.01 0.28* 0.96 0.00 0.96
       21.45 0.28 1.01 0.28* 0.96 0.00 0.96
       21.50 0.28 1.01 0.28* 0.95 0.00 0.95
       21.55 0.27 1.01 0.26* 0.94 0.00 0.94
       21.60 0.24 1.01 0.24* 0.94 0.00 0.94
       21.65 0.21 1.01 0.20* 0.93 0.00 0.93
       21.70 0.18 1.01 0.18* 0.92 0.00 0.92
       21.75 0.17 1.01 0.17* 0.90 0.00 0.90
       21.80 0.16 1.01 0.16* 0.89 0.00 0.89
       21.85 0.16 1.01 0.16* 0.88 0.00 0.88
       21.90 0.16 1.01 0.16* 0.87 0.00 0.87
       21.95 0.16 1.01 0.16* 0.85 0.00 0.85
       22.00 0.16 1.01 0.16* 0.84 0.00 0.84
       22.05 0.17 1.01 0.17* 0.83 0.00 0.83
       22.10 0.19 1.01 0.18* 0.82 0.00 0.82
       22.15 0.22 1.01 0.21* 0.80 0.00 0.80
       22.20 0.29 1.01 0.28* 0.80 0.00 0.80
       22.25 0.51 1.01 0.50* 0.79 0.00 0.79
       22.30 0.94 1.01 0.93* 0.79 0.00 0.79
       22.35 2.00 1.01 5.00 0.79 0.00 0.79
       22.40 2.00 1.01 5.00 0.79 0.00 0.79
       22.45 2.00 1.01 5.00 0.79 0.00 0.79
       22.50 2.00 1.01 5.00 0.79 0.00 0.79
       22.55 2.00 1.01 5.00 0.79 0.00 0.79
       22.60 2.00 1.01 5.00 0.79 0.00 0.79
       22.65 2.00 1.01 5.00 0.79 0.00 0.79
       22.70 2.00 1.01 5.00 0.79 0.00 0.79
       22.75 2.00 1.01 5.00 0.79 0.00 0.79
       22.80 2.00 1.01 5.00 0.79 0.00 0.79
       22.85 2.00 1.01 5.00 0.79 0.00 0.79
       22.90 2.00 1.01 5.00 0.79 0.00 0.79
       22.95 2.00 1.01 5.00 0.79 0.00 0.79
       23.00 2.00 1.01 5.00 0.79 0.00 0.79
       23.05 2.00 1.01 5.00 0.79 0.00 0.79
       23.10 2.00 1.01 5.00 0.79 0.00 0.79
       23.15 2.00 1.01 5.00 0.79 0.00 0.79
       23.20 2.00 1.02 5.00 0.79 0.00 0.79
       23.25 2.00 1.02 5.00 0.79 0.00 0.79
       23.30 2.00 1.02 5.00 0.79 0.00 0.79
       23.35 2.00 1.02 5.00 0.79 0.00 0.79
       23.40 2.00 1.02 5.00 0.79 0.00 0.79
       23.45 2.00 1.02 5.00 0.79 0.00 0.79
       23.50 2.00 1.02 5.00 0.79 0.00 0.79
       23.55 2.00 1.02 5.00 0.79 0.00 0.79
       23.60 2.00 1.02 5.00 0.79 0.00 0.79
       23.65 2.00 1.02 5.00 0.79 0.00 0.79
       23.70 2.00 1.02 5.00 0.79 0.00 0.79



       23.75 2.00 1.02 5.00 0.79 0.00 0.79
       23.80 2.00 1.02 5.00 0.79 0.00 0.79
       23.85 2.00 1.02 5.00 0.79 0.00 0.79
       23.90 2.00 1.02 5.00 0.79 0.00 0.79
       23.95 2.00 1.02 5.00 0.79 0.00 0.79
       24.00 2.00 1.02 5.00 0.79 0.00 0.79
       24.05 2.00 1.02 5.00 0.79 0.00 0.79
       24.10 2.00 1.02 5.00 0.79 0.00 0.79
       24.15 2.00 1.02 5.00 0.79 0.00 0.79
       24.20 2.00 1.02 5.00 0.79 0.00 0.79
       24.25 2.00 1.02 5.00 0.79 0.00 0.79
       24.30 2.00 1.02 5.00 0.79 0.00 0.79
       24.35 2.00 1.02 5.00 0.79 0.00 0.79
       24.40 0.78 1.02 0.76* 0.79 0.00 0.79
       24.45 0.37 1.02 0.36* 0.79 0.00 0.79
       24.50 0.32 1.02 0.31* 0.79 0.00 0.79
       24.55 0.37 1.02 0.36* 0.79 0.00 0.79
       24.60 0.48 1.02 0.47* 0.78 0.00 0.78
       24.65 0.61 1.02 0.59* 0.78 0.00 0.78
       24.70 0.71 1.02 0.70* 0.78 0.00 0.78
       24.75 0.77 1.02 0.76* 0.78 0.00 0.78
       24.80 0.78 1.02 0.77* 0.78 0.00 0.78
       24.85 0.74 1.02 0.72* 0.78 0.00 0.78
       24.90 0.68 1.02 0.66* 0.78 0.00 0.78
       24.95 0.62 1.02 0.60* 0.78 0.00 0.78
       25.00 0.56 1.02 0.55* 0.78 0.00 0.78
       25.05 0.52 1.02 0.51* 0.78 0.00 0.78
       25.10 0.48 1.02 0.47* 0.78 0.00 0.78
       25.15 0.43 1.02 0.42* 0.78 0.00 0.78
       25.20 0.38 1.02 0.37* 0.77 0.00 0.77
       25.25 0.35 1.02 0.34* 0.76 0.00 0.76
       25.30 0.32 1.02 0.31* 0.76 0.00 0.76
       25.35 0.30 1.02 0.29* 0.75 0.00 0.75
       25.40 0.29 1.02 0.28* 0.74 0.00 0.74
       25.45 0.27 1.02 0.27* 0.73 0.00 0.73
       25.50 0.26 1.02 0.25* 0.72 0.00 0.72
       25.55 0.25 1.02 0.24* 0.71 0.00 0.71
       25.60 0.24 1.02 0.23* 0.70 0.00 0.70
       25.65 0.22 1.02 0.21* 0.68 0.00 0.68
       25.70 0.20 1.03 0.20* 0.67 0.00 0.67
       25.75 0.19 1.03 0.18* 0.66 0.00 0.66
       25.80 0.18 1.03 0.18* 0.65 0.00 0.65
       25.85 0.18 1.03 0.18* 0.64 0.00 0.64
       25.90 0.18 1.03 0.17* 0.62 0.00 0.62
       25.95 0.18 1.03 0.18* 0.61 0.00 0.61
       26.00 0.19 1.03 0.18* 0.60 0.00 0.60
       26.05 0.20 1.03 0.20* 0.59 0.00 0.59
       26.10 0.24 1.03 0.23* 0.58 0.00 0.58
       26.15 0.36 1.03 0.35* 0.57 0.00 0.57
       26.20 2.00 1.03 5.00 0.57 0.00 0.57



       26.25 2.00 1.03 5.00 0.57 0.00 0.57
       26.30 2.00 1.03 5.00 0.57 0.00 0.57
       26.35 2.00 1.03 5.00 0.57 0.00 0.57
       26.40 2.00 1.03 5.00 0.57 0.00 0.57
       26.45 2.00 1.03 5.00 0.57 0.00 0.57
       26.50 2.00 1.03 5.00 0.57 0.00 0.57
       26.55 2.00 1.03 5.00 0.57 0.00 0.57
       26.60 2.00 1.03 5.00 0.57 0.00 0.57
       26.65 2.00 1.03 5.00 0.57 0.00 0.57
       26.70 2.00 1.03 5.00 0.57 0.00 0.57
       26.75 2.00 1.03 5.00 0.57 0.00 0.57
       26.80 2.00 1.03 5.00 0.57 0.00 0.57
       26.85 2.00 1.03 5.00 0.57 0.00 0.57
       26.90 2.00 1.03 5.00 0.57 0.00 0.57
       26.95 2.00 1.03 5.00 0.57 0.00 0.57
       27.00 2.00 1.03 5.00 0.57 0.00 0.57
       27.05 2.00 1.03 5.00 0.57 0.00 0.57
       27.10 2.00 1.03 5.00 0.57 0.00 0.57
       27.15 2.00 1.03 5.00 0.57 0.00 0.57
       27.20 2.00 1.03 5.00 0.57 0.00 0.57
       27.25 2.00 1.03 5.00 0.57 0.00 0.57
       27.30 2.00 1.03 5.00 0.57 0.00 0.57
       27.35 2.00 1.03 5.00 0.57 0.00 0.57
       27.40 2.00 1.03 5.00 0.57 0.00 0.57
       27.45 2.00 1.03 5.00 0.57 0.00 0.57
       27.50 2.00 1.03 5.00 0.57 0.00 0.57
       27.55 2.00 1.03 5.00 0.57 0.00 0.57
       27.60 2.00 1.03 5.00 0.57 0.00 0.57
       27.65 2.00 1.03 5.00 0.57 0.00 0.57
       27.70 2.00 1.03 5.00 0.57 0.00 0.57
       27.75 2.00 1.03 5.00 0.57 0.00 0.57
       27.80 2.00 1.03 5.00 0.57 0.00 0.57
       27.85 2.00 1.03 5.00 0.57 0.00 0.57
       27.90 2.00 1.03 5.00 0.57 0.00 0.57
       27.95 2.00 1.03 5.00 0.57 0.00 0.57
       28.00 2.00 1.03 5.00 0.57 0.00 0.57
       28.05 2.00 1.03 5.00 0.57 0.00 0.57
       28.10 2.00 1.03 5.00 0.57 0.00 0.57
       28.15 2.00 1.03 5.00 0.57 0.00 0.57
       28.20 2.00 1.03 5.00 0.57 0.00 0.57
       28.25 2.00 1.03 5.00 0.57 0.00 0.57
       28.30 2.00 1.03 5.00 0.57 0.00 0.57
       28.35 2.00 1.04 5.00 0.57 0.00 0.57
       28.40 2.00 1.04 5.00 0.57 0.00 0.57
       28.45 2.00 1.04 5.00 0.57 0.00 0.57
       28.50 2.00 1.04 5.00 0.57 0.00 0.57
       28.55 2.00 1.04 5.00 0.57 0.00 0.57
       28.60 2.00 1.04 5.00 0.57 0.00 0.57
       28.65 2.00 1.04 5.00 0.57 0.00 0.57
       28.70 2.00 1.04 5.00 0.57 0.00 0.57



       28.75 2.00 1.04 5.00 0.57 0.00 0.57
       28.80 2.00 1.04 5.00 0.57 0.00 0.57
       28.85 2.00 1.04 5.00 0.57 0.00 0.57
       28.90 2.00 1.04 5.00 0.57 0.00 0.57
       28.95 2.00 1.04 5.00 0.57 0.00 0.57
       29.00 2.00 1.04 5.00 0.57 0.00 0.57
       29.05 2.00 1.04 5.00 0.57 0.00 0.57
       29.10 2.00 1.04 5.00 0.57 0.00 0.57
       29.15 2.00 1.04 5.00 0.57 0.00 0.57
       29.20 2.00 1.04 5.00 0.57 0.00 0.57
       29.25 2.00 1.04 5.00 0.57 0.00 0.57
       29.30 2.00 1.04 5.00 0.57 0.00 0.57
       29.35 2.00 1.04 5.00 0.57 0.00 0.57
       29.40 2.00 1.04 5.00 0.57 0.00 0.57
       29.45 2.00 1.04 5.00 0.57 0.00 0.57
       29.50 2.00 1.04 5.00 0.57 0.00 0.57
       29.55 2.00 1.04 5.00 0.57 0.00 0.57
       29.60 2.00 1.04 5.00 0.57 0.00 0.57
       29.65 2.00 1.04 5.00 0.57 0.00 0.57
       29.70 2.00 1.04 5.00 0.57 0.00 0.57
       29.75 2.00 1.04 5.00 0.57 0.00 0.57
       29.80 2.00 1.04 5.00 0.57 0.00 0.57
       29.85 2.00 1.04 5.00 0.57 0.00 0.57
       29.90 2.00 1.04 5.00 0.57 0.00 0.57
       29.95 2.00 1.04 5.00 0.57 0.00 0.57
       30.00 2.00 1.04 5.00 0.57 0.00 0.57
       30.05 2.00 1.04 5.00 0.57 0.00 0.57
       30.10 2.00 1.04 5.00 0.57 0.00 0.57
       30.15 2.00 1.04 5.00 0.57 0.00 0.57
       30.20 2.00 1.04 5.00 0.57 0.00 0.57
       30.25 2.00 1.04 5.00 0.57 0.00 0.57
       30.30 2.00 1.04 5.00 0.57 0.00 0.57
       30.35 2.00 1.04 5.00 0.57 0.00 0.57
       30.40 2.00 1.04 5.00 0.57 0.00 0.57
       30.45 2.00 1.04 5.00 0.57 0.00 0.57
       30.50 2.00 1.04 5.00 0.57 0.00 0.57
       30.55 2.00 1.04 5.00 0.57 0.00 0.57
       30.60 2.00 1.04 5.00 0.57 0.00 0.57
       30.65 2.00 1.04 5.00 0.57 0.00 0.57
       30.70 2.00 1.04 5.00 0.57 0.00 0.57
       30.75 2.00 1.04 5.00 0.57 0.00 0.57
       30.80 2.00 1.04 5.00 0.57 0.00 0.57
       30.85 2.00 1.04 5.00 0.57 0.00 0.57
       30.90 2.00 1.04 5.00 0.57 0.00 0.57
       30.95 2.00 1.03 5.00 0.57 0.00 0.57
       31.00 2.00 1.03 5.00 0.57 0.00 0.57
       31.05 2.00 1.03 5.00 0.57 0.00 0.57
       31.10 2.00 1.03 5.00 0.57 0.00 0.57
       31.15 2.00 1.03 5.00 0.57 0.00 0.57
       31.20 2.00 1.03 5.00 0.57 0.00 0.57



       31.25 2.00 1.03 5.00 0.57 0.00 0.57
       31.30 2.00 1.03 5.00 0.57 0.00 0.57
       31.35 2.00 1.03 5.00 0.57 0.00 0.57
       31.40 2.00 1.03 5.00 0.57 0.00 0.57
       31.45 2.00 1.03 5.00 0.57 0.00 0.57
       31.50 2.00 1.03 5.00 0.57 0.00 0.57
       31.55 2.00 1.03 5.00 0.57 0.00 0.57
       31.60 2.00 1.03 5.00 0.57 0.00 0.57
       31.65 2.00 1.03 5.00 0.57 0.00 0.57
       31.70 2.00 1.03 5.00 0.57 0.00 0.57
       31.75 2.00 1.03 5.00 0.57 0.00 0.57
       31.80 2.00 1.03 5.00 0.57 0.00 0.57
       31.85 2.00 1.03 5.00 0.57 0.00 0.57
       31.90 2.00 1.03 5.00 0.57 0.00 0.57
       31.95 2.00 1.03 5.00 0.57 0.00 0.57
       32.00 2.00 1.03 5.00 0.57 0.00 0.57
       32.05 2.00 1.03 5.00 0.57 0.00 0.57
       32.10 2.00 1.03 5.00 0.57 0.00 0.57
       32.15 2.00 1.03 5.00 0.57 0.00 0.57
       32.20 2.00 1.03 5.00 0.57 0.00 0.57
       32.25 2.00 1.03 5.00 0.57 0.00 0.57
       32.30 2.00 1.03 5.00 0.57 0.00 0.57
       32.35 2.00 1.03 5.00 0.57 0.00 0.57
       32.40 2.00 1.03 5.00 0.57 0.00 0.57
       32.45 2.00 1.03 5.00 0.57 0.00 0.57
       32.50 2.00 1.03 5.00 0.57 0.00 0.57
       32.55 2.00 1.03 5.00 0.57 0.00 0.57
       32.60 2.00 1.03 5.00 0.57 0.00 0.57
       32.65 2.00 1.03 5.00 0.57 0.00 0.57
       32.70 2.00 1.03 5.00 0.57 0.00 0.57
       32.75 2.00 1.03 5.00 0.57 0.00 0.57
       32.80 2.00 1.03 5.00 0.57 0.00 0.57
       32.85 2.00 1.02 5.00 0.57 0.00 0.57
       32.90 2.00 1.02 5.00 0.57 0.00 0.57
       32.95 2.00 1.02 5.00 0.57 0.00 0.57
       33.00 2.00 1.02 5.00 0.57 0.00 0.57
       33.05 2.00 1.02 5.00 0.57 0.00 0.57
       33.10 2.00 1.02 5.00 0.57 0.00 0.57
       33.15 2.00 1.02 5.00 0.57 0.00 0.57
       33.20 2.00 1.02 5.00 0.57 0.00 0.57
       33.25 2.00 1.02 5.00 0.57 0.00 0.57
       33.30 2.00 1.02 5.00 0.57 0.00 0.57
       33.35 2.00 1.02 5.00 0.57 0.00 0.57
       33.40 2.00 1.02 5.00 0.57 0.00 0.57
       33.45 2.00 1.02 5.00 0.57 0.00 0.57
       33.50 2.00 1.02 5.00 0.57 0.00 0.57
       33.55 2.00 1.02 5.00 0.57 0.00 0.57
       33.60 2.00 1.02 5.00 0.57 0.00 0.57
       33.65 2.00 1.02 5.00 0.57 0.00 0.57
       33.70 2.00 1.02 5.00 0.57 0.00 0.57



       33.75 2.00 1.02 5.00 0.57 0.00 0.57
       33.80 2.00 1.02 5.00 0.57 0.00 0.57
       33.85 2.00 1.02 5.00 0.57 0.00 0.57
       33.90 2.00 1.02 5.00 0.57 0.00 0.57
       33.95 2.00 1.02 5.00 0.57 0.00 0.57
       34.00 2.00 1.02 5.00 0.57 0.00 0.57
       34.05 2.00 1.02 5.00 0.57 0.00 0.57
       34.10 2.00 1.02 5.00 0.57 0.00 0.57
       34.15 2.00 1.02 5.00 0.57 0.00 0.57
       34.20 2.00 1.02 5.00 0.57 0.00 0.57
       34.25 2.00 1.02 5.00 0.57 0.00 0.57
       34.30 2.00 1.02 5.00 0.57 0.00 0.57
       34.35 2.00 1.02 5.00 0.57 0.00 0.57
       34.40 2.00 1.02 5.00 0.57 0.00 0.57
       34.45 2.00 1.02 5.00 0.57 0.00 0.57
       34.50 2.00 1.02 5.00 0.57 0.00 0.57
       34.55 2.00 1.01 5.00 0.57 0.00 0.57
       34.60 2.00 1.01 5.00 0.57 0.00 0.57
       34.65 2.00 1.01 5.00 0.57 0.00 0.57
       34.70 2.00 1.01 5.00 0.57 0.00 0.57
       34.75 2.00 1.01 5.00 0.57 0.00 0.57
       34.80 2.00 1.01 5.00 0.57 0.00 0.57
       34.85 2.00 1.01 5.00 0.57 0.00 0.57
       34.90 2.00 1.01 5.00 0.57 0.00 0.57
       34.95 2.00 1.01 5.00 0.57 0.00 0.57
       35.00 2.00 1.01 5.00 0.57 0.00 0.57
       35.05 0.70 1.01 0.69* 0.57 0.00 0.57
       35.10 0.56 1.01 0.56* 0.57 0.00 0.57
       35.15 0.48 1.01 0.47* 0.57 0.00 0.57
       35.20 0.43 1.01 0.43* 0.57 0.00 0.57
       35.25 0.40 1.01 0.40* 0.57 0.00 0.57
       35.30 0.39 1.01 0.38* 0.57 0.00 0.57
       35.35 0.37 1.01 0.37* 0.57 0.00 0.57
       35.40 0.36 1.01 0.36* 0.57 0.00 0.57
       35.45 0.36 1.01 0.35* 0.57 0.00 0.57
       35.50 0.35 1.01 0.34* 0.57 0.00 0.57
       35.55 0.33 1.01 0.32* 0.57 0.00 0.57
       35.60 0.31 1.01 0.31* 0.57 0.00 0.57
       35.65 0.30 1.01 0.29* 0.56 0.00 0.56
       35.70 0.29 1.01 0.29* 0.55 0.00 0.55
       35.75 0.29 1.01 0.29* 0.54 0.00 0.54
       35.80 0.30 1.01 0.29* 0.53 0.00 0.53
       35.85 0.30 1.01 0.30* 0.52 0.00 0.52
       35.90 0.30 1.01 0.30* 0.51 0.00 0.51
       35.95 0.31 1.01 0.31* 0.50 0.00 0.50
       36.00 0.32 1.01 0.32* 0.49 0.00 0.49
       36.05 0.33 1.01 0.32* 0.48 0.00 0.48
       36.10 0.33 1.01 0.33* 0.47 0.00 0.47
       36.15 0.33 1.01 0.33* 0.46 0.00 0.46
       36.20 0.33 1.00 0.33* 0.46 0.00 0.46



       36.25 0.33 1.00 0.33* 0.45 0.00 0.45
       36.30 0.34 1.00 0.34* 0.44 0.00 0.44
       36.35 0.34 1.00 0.34* 0.43 0.00 0.43
       36.40 0.34 1.00 0.34* 0.42 0.00 0.42
       36.45 0.34 1.00 0.34* 0.41 0.00 0.41
       36.50 0.33 1.00 0.33* 0.40 0.00 0.40
       36.55 0.33 1.00 0.33* 0.40 0.00 0.40
       36.60 0.32 1.00 0.32* 0.39 0.00 0.39
       36.65 0.32 1.00 0.32* 0.38 0.00 0.38
       36.70 0.32 1.00 0.32* 0.37 0.00 0.37
       36.75 0.32 1.00 0.31* 0.36 0.00 0.36
       36.80 0.31 1.00 0.31* 0.35 0.00 0.35
       36.85 0.31 1.00 0.31* 0.35 0.00 0.35
       36.90 0.30 1.00 0.30* 0.34 0.00 0.34
       36.95 0.29 1.00 0.29* 0.33 0.00 0.33
       37.00 0.28 1.00 0.28* 0.32 0.00 0.32
       37.05 0.27 1.00 0.27* 0.31 0.00 0.31
       37.10 0.26 1.00 0.26* 0.30 0.00 0.30
       37.15 0.24 1.00 0.25* 0.29 0.00 0.29
       37.20 0.24 1.00 0.24* 0.28 0.00 0.28
       37.25 0.23 1.00 0.23* 0.27 0.00 0.27
       37.30 0.23 1.00 0.23* 0.26 0.00 0.26
       37.35 0.23 1.00 0.23* 0.25 0.00 0.25
       37.40 0.23 1.00 0.23* 0.24 0.00 0.24
       37.45 0.23 1.00 0.23* 0.23 0.00 0.23
       37.50 0.24 1.00 0.24* 0.23 0.00 0.23
       37.55 0.25 1.00 0.25* 0.22 0.00 0.22
       37.60 0.29 1.00 0.29* 0.21 0.00 0.21
       37.65 0.39 1.00 0.39* 0.21 0.00 0.21
       37.70 2.00 1.00 5.00 0.21 0.00 0.21
       37.75 2.00 0.99 5.00 0.21 0.00 0.21
       37.80 2.00 0.99 5.00 0.21 0.00 0.21
       37.85 2.00 0.99 5.00 0.21 0.00 0.21
       37.90 2.00 0.99 5.00 0.21 0.00 0.21
       37.95 2.00 0.99 5.00 0.21 0.00 0.21
       38.00 2.00 0.99 5.00 0.21 0.00 0.21
       38.05 2.00 0.99 5.00 0.21 0.00 0.21
       38.10 2.00 0.99 5.00 0.21 0.00 0.21
       38.15 2.00 0.99 5.00 0.21 0.00 0.21
       38.20 2.00 0.99 5.00 0.21 0.00 0.21
       38.25 2.00 0.99 5.00 0.21 0.00 0.21
       38.30 2.00 0.99 5.00 0.21 0.00 0.21
       38.35 2.00 0.99 5.00 0.21 0.00 0.21
       38.40 2.00 0.99 5.00 0.21 0.00 0.21
       38.45 2.00 0.99 5.00 0.21 0.00 0.21
       38.50 2.00 0.99 5.00 0.21 0.00 0.21
       38.55 2.00 0.99 5.00 0.21 0.00 0.21
       38.60 2.00 0.99 5.00 0.21 0.00 0.21
       38.65 2.00 0.99 5.00 0.21 0.00 0.21
       38.70 2.00 0.99 5.00 0.21 0.00 0.21



       38.75 2.00 0.99 5.00 0.21 0.00 0.21
       38.80 2.00 0.99 5.00 0.21 0.00 0.21
       38.85 2.00 0.99 5.00 0.21 0.00 0.21
       38.90 2.00 0.99 5.00 0.21 0.00 0.21
       38.95 2.00 0.99 5.00 0.21 0.00 0.21
       39.00 2.00 0.99 5.00 0.21 0.00 0.21
       39.05 2.00 0.99 5.00 0.21 0.00 0.21
       39.10 2.00 0.99 5.00 0.21 0.00 0.21
       39.15 2.00 0.99 5.00 0.21 0.00 0.21
       39.20 2.00 0.99 5.00 0.21 0.00 0.21
       39.25 2.00 0.98 5.00 0.21 0.00 0.21
       39.30 2.00 0.98 5.00 0.21 0.00 0.21
       39.35 2.00 0.98 5.00 0.21 0.00 0.21
       39.40 2.00 0.98 5.00 0.21 0.00 0.21
       39.45 2.00 0.98 5.00 0.21 0.00 0.21
       39.50 2.00 0.98 5.00 0.21 0.00 0.21
       39.55 2.00 0.98 5.00 0.21 0.00 0.21
       39.60 2.00 0.98 5.00 0.21 0.00 0.21
       39.65 2.00 0.98 5.00 0.21 0.00 0.21
       39.70 2.00 0.98 5.00 0.21 0.00 0.21
       39.75 2.00 0.98 5.00 0.21 0.00 0.21
       39.80 2.00 0.98 5.00 0.21 0.00 0.21
       39.85 0.40 0.98 0.41* 0.21 0.00 0.21
       39.90 0.31 0.98 0.32* 0.21 0.00 0.21
       39.95 0.24 0.98 0.25* 0.21 0.00 0.21
       40.00 0.20 0.98 0.20* 0.20 0.00 0.20
       40.05 0.18 0.98 0.18* 0.19 0.00 0.19
       40.10 0.16 0.98 0.17* 0.18 0.00 0.18
       40.15 0.16 0.98 0.16* 0.17 0.00 0.17
       40.20 0.16 0.98 0.16* 0.15 0.00 0.15
       40.25 0.17 0.98 0.17* 0.14 0.00 0.14
       40.30 0.18 0.98 0.19* 0.13 0.00 0.13
       40.35 0.21 0.98 0.21* 0.12 0.00 0.12
       40.40 0.25 0.98 0.25* 0.11 0.00 0.11
       40.45 0.31 0.98 0.31* 0.10 0.00 0.10
       40.50 0.41 0.98 0.42* 0.10 0.00 0.10
       40.55 0.53 0.98 0.54* 0.10 0.00 0.10
       40.60 0.55 0.98 0.56* 0.10 0.00 0.10
       40.65 0.46 0.98 0.47* 0.10 0.00 0.10
       40.70 0.37 0.97 0.38* 0.10 0.00 0.10
       40.75 0.35 0.97 0.36* 0.10 0.00 0.10
       40.80 0.36 0.97 0.36* 0.09 0.00 0.09
       40.85 0.36 0.97 0.37* 0.09 0.00 0.09
       40.90 0.37 0.97 0.38* 0.08 0.00 0.08
       40.95 0.38 0.97 0.39* 0.07 0.00 0.07
       41.00 0.40 0.97 0.41* 0.07 0.00 0.07
       41.05 0.41 0.97 0.42* 0.06 0.00 0.06
       41.10 0.41 0.97 0.42* 0.05 0.00 0.05
       41.15 0.40 0.97 0.42* 0.05 0.00 0.05
       41.20 0.39 0.97 0.40* 0.04 0.00 0.04



       41.25 0.41 0.97 0.42* 0.03 0.00 0.03
       41.30 0.43 0.97 0.44* 0.03 0.00 0.03
       41.35 0.44 0.97 0.45* 0.02 0.00 0.02
       41.40 0.44 0.97 0.45* 0.02 0.00 0.02
       41.45 0.45 0.97 0.47* 0.02 0.00 0.02
       41.50 0.47 0.97 0.49* 0.02 0.00 0.02
       41.55 0.49 0.97 0.51* 0.02 0.00 0.02
       41.60 0.51 0.97 0.52* 0.02 0.00 0.02
       41.65 0.52 0.97 0.54* 0.02 0.00 0.02
       41.70 0.56 0.97 0.58* 0.02 0.00 0.02
       41.75 0.64 0.97 0.66* 0.02 0.00 0.02
       41.80 0.73 0.97 0.76* 0.02 0.00 0.02
       41.85 0.83 0.97 0.86* 0.02 0.00 0.02
       41.90 0.89 0.97 0.92* 0.02 0.00 0.02
       41.95 0.91 0.97 0.94* 0.02 0.00 0.02
       42.00 0.94 0.97 0.98* 0.02 0.00 0.02
       42.05 0.99 0.97 1.02 0.02 0.00 0.02
       42.10 1.04 0.96 1.08 0.02 0.00 0.02
       42.15 1.09 0.96 1.13 0.02 0.00 0.02
       42.20 1.15 0.96 1.19 0.02 0.00 0.02
       42.25 1.19 0.96 1.23 0.02 0.00 0.02
       42.30 1.23 0.96 1.28 0.02 0.00 0.02
       42.35 1.27 0.96 1.31 0.02 0.00 0.02
       42.40 1.30 0.96 1.35 0.02 0.00 0.02
       42.45 1.31 0.96 1.37 0.02 0.00 0.02
       42.50 1.34 0.96 1.40 0.02 0.00 0.02
       42.55 1.38 0.96 1.44 0.02 0.00 0.02
       42.60 1.44 0.96 1.50 0.02 0.00 0.02
       42.65 1.51 0.96 1.57 0.02 0.00 0.02
       42.70 1.58 0.96 1.64 0.02 0.00 0.02
       42.75 1.64 0.96 1.71 0.02 0.00 0.02
       42.80 1.70 0.96 1.77 0.02 0.00 0.02
       42.85 1.73 0.96 1.80 0.02 0.00 0.02
       42.90 1.77 0.96 1.84 0.02 0.00 0.02
       42.95 1.79 0.96 1.87 0.02 0.00 0.02
       43.00 1.79 0.96 1.87 0.02 0.00 0.02
       43.05 1.77 0.96 1.85 0.02 0.00 0.02
       43.10 1.73 0.96 1.81 0.02 0.00 0.02
       43.15 1.70 0.96 1.77 0.02 0.00 0.02
       43.20 1.65 0.96 1.72 0.02 0.00 0.02
       43.25 1.59 0.96 1.66 0.02 0.00 0.02
       43.30 1.54 0.96 1.61 0.02 0.00 0.02
       43.35 1.46 0.96 1.53 0.02 0.00 0.02
       43.40 1.34 0.96 1.41 0.02 0.00 0.02
       43.45 1.38 0.95 1.45 0.02 0.00 0.02
       43.50 1.36 0.95 1.42 0.02 0.00 0.02
       43.55 1.33 0.95 1.39 0.02 0.00 0.02
       43.60 1.39 0.95 1.46 0.02 0.00 0.02
       43.65 1.46 0.95 1.53 0.02 0.00 0.02
       43.70 1.49 0.95 1.56 0.02 0.00 0.02



       43.75 1.26 0.95 1.32 0.02 0.00 0.02
       43.80 1.23 0.95 1.29 0.02 0.00 0.02
       43.85 1.37 0.95 1.44 0.02 0.00 0.02
       43.90 1.41 0.95 1.48 0.02 0.00 0.02
       43.95 1.49 0.95 1.56 0.02 0.00 0.02
       44.00 1.51 0.95 1.59 0.02 0.00 0.02
       44.05 1.52 0.95 1.60 0.02 0.00 0.02
       44.10 1.63 0.95 1.72 0.02 0.00 0.02
       44.15 1.71 0.95 1.80 0.02 0.00 0.02
       44.20 1.76 0.95 1.86 0.02 0.00 0.02
       44.25 1.80 0.95 1.90 0.02 0.00 0.02
       44.30 1.82 0.95 1.92 0.02 0.00 0.02
       44.35 1.86 0.95 1.96 0.02 0.00 0.02
       44.40 1.86 0.95 1.97 0.02 0.00 0.02
       44.45 1.84 0.95 1.94 0.02 0.00 0.02
       44.50 1.80 0.95 1.90 0.02 0.00 0.02
       44.55 1.74 0.95 1.84 0.02 0.00 0.02
       44.60 1.68 0.95 1.78 0.02 0.00 0.02
       44.65 1.62 0.95 1.71 0.02 0.00 0.02
       44.70 1.56 0.95 1.65 0.02 0.00 0.02
       44.75 1.48 0.94 1.57 0.02 0.00 0.02
       44.80 1.40 0.94 1.48 0.02 0.00 0.02
       44.85 1.32 0.94 1.39 0.02 0.00 0.02
       44.90 1.24 0.94 1.32 0.02 0.00 0.02
       44.95 1.17 0.94 1.25 0.02 0.00 0.02
       45.00 1.11 0.94 1.17 0.02 0.00 0.02
       45.05 1.04 0.94 1.11 0.02 0.00 0.02
       45.10 0.98 0.94 1.04 0.02 0.00 0.02
       45.15 0.92 0.94 0.98* 0.02 0.00 0.02
       45.20 0.87 0.94 0.92* 0.02 0.00 0.02
       45.25 0.82 0.94 0.87* 0.02 0.00 0.02
       45.30 0.77 0.94 0.82* 0.02 0.00 0.02
       45.35 0.72 0.94 0.77* 0.02 0.00 0.02
       45.40 0.68 0.94 0.73* 0.02 0.00 0.02
       45.45 0.66 0.94 0.70* 0.02 0.00 0.02
       45.50 0.64 0.94 0.68* 0.02 0.00 0.02
       45.55 0.60 0.94 0.64* 0.02 0.00 0.02
       45.60 0.51 0.94 0.55* 0.02 0.00 0.02
       45.65 0.55 0.94 0.59* 0.02 0.00 0.02
       45.70 0.61 0.94 0.65* 0.02 0.00 0.02
       45.75 0.59 0.94 0.63* 0.02 0.00 0.02
       45.80 0.56 0.94 0.59* 0.02 0.00 0.02
       45.85 0.52 0.94 0.55* 0.02 0.00 0.02
       45.90 0.47 0.94 0.50* 0.02 0.00 0.02
       45.95 0.47 0.94 0.50* 0.02 0.00 0.02
       46.00 0.43 0.94 0.45* 0.02 0.00 0.02
       46.05 0.44 0.93 0.47* 0.02 0.00 0.02
       46.10 0.49 0.93 0.52* 0.02 0.00 0.02
       46.15 0.71 0.93 0.76* 0.02 0.00 0.02
       46.20 2.00 0.93 5.00 0.02 0.00 0.02



       46.25 2.00 0.93 5.00 0.02 0.00 0.02
       46.30 2.00 0.93 5.00 0.02 0.00 0.02
       46.35 2.00 0.93 5.00 0.02 0.00 0.02
       46.40 2.00 0.93 5.00 0.02 0.00 0.02
       46.45 2.00 0.93 5.00 0.02 0.00 0.02
       46.50 2.00 0.93 5.00 0.02 0.00 0.02
       46.55 2.00 0.93 5.00 0.02 0.00 0.02
       46.60 2.00 0.93 5.00 0.02 0.00 0.02
       46.65 2.00 0.93 5.00 0.02 0.00 0.02
       46.70 2.00 0.93 5.00 0.02 0.00 0.02
       46.75 2.00 0.93 5.00 0.02 0.00 0.02
       46.80 2.00 0.93 5.00 0.02 0.00 0.02
       46.85 2.00 0.93 5.00 0.02 0.00 0.02
       46.90 2.00 0.93 5.00 0.02 0.00 0.02
       46.95 2.00 0.93 5.00 0.02 0.00 0.02
       47.00 2.00 0.93 5.00 0.02 0.00 0.02
       47.05 2.00 0.93 5.00 0.02 0.00 0.02
       47.10 2.00 0.93 5.00 0.02 0.00 0.02
       47.15 2.00 0.93 5.00 0.02 0.00 0.02
       47.20 2.00 0.93 5.00 0.02 0.00 0.02
       47.25 2.00 0.93 5.00 0.02 0.00 0.02
       47.30 2.00 0.92 5.00 0.02 0.00 0.02
       47.35 2.00 0.92 5.00 0.02 0.00 0.02
       47.40 2.00 0.92 5.00 0.02 0.00 0.02
       47.45 2.00 0.92 5.00 0.02 0.00 0.02
       47.50 2.00 0.92 5.00 0.02 0.00 0.02
       47.55 2.00 0.92 5.00 0.02 0.00 0.02
       47.60 2.00 0.92 5.00 0.02 0.00 0.02
       47.65 2.00 0.92 5.00 0.02 0.00 0.02
       47.70 2.00 0.92 5.00 0.02 0.00 0.02
       47.75 2.00 0.92 5.00 0.02 0.00 0.02
       47.80 2.00 0.92 5.00 0.02 0.00 0.02
       47.85 2.00 0.92 5.00 0.02 0.00 0.02
       47.90 2.00 0.92 5.00 0.02 0.00 0.02
       47.95 2.00 0.92 5.00 0.02 0.00 0.02
       48.00 2.00 0.92 5.00 0.02 0.00 0.02
       48.05 2.00 0.92 5.00 0.02 0.00 0.02
       48.10 2.00 0.92 5.00 0.02 0.00 0.02
       48.15 2.00 0.92 5.00 0.02 0.00 0.02
       48.20 2.00 0.92 5.00 0.02 0.00 0.02
       48.25 2.00 0.92 5.00 0.02 0.00 0.02
       48.30 2.00 0.92 5.00 0.02 0.00 0.02
       48.35 2.00 0.92 5.00 0.02 0.00 0.02
       48.40 2.00 0.92 5.00 0.02 0.00 0.02
       48.45 2.00 0.92 5.00 0.02 0.00 0.02
       48.50 2.00 0.92 5.00 0.02 0.00 0.02
       48.55 2.00 0.91 5.00 0.02 0.00 0.02
       48.60 2.00 0.91 5.00 0.02 0.00 0.02
       48.65 2.00 0.91 5.00 0.02 0.00 0.02
       48.70 2.00 0.91 5.00 0.02 0.00 0.02



       48.75 2.00 0.91 5.00 0.02 0.00 0.02
       48.80 2.00 0.91 5.00 0.02 0.00 0.02
       48.85 2.00 0.91 5.00 0.02 0.00 0.02
       48.90 2.00 0.91 5.00 0.02 0.00 0.02
       48.95 2.00 0.91 5.00 0.02 0.00 0.02
       49.00 2.00 0.91 5.00 0.02 0.00 0.02
       49.05 2.00 0.91 5.00 0.02 0.00 0.02
       49.10 2.00 0.91 5.00 0.02 0.00 0.02
       49.15 2.00 0.91 5.00 0.02 0.00 0.02
       49.20 2.00 0.91 5.00 0.02 0.00 0.02
       49.25 2.00 0.91 5.00 0.02 0.00 0.02
       49.30 2.00 0.91 5.00 0.02 0.00 0.02
       49.35 2.00 0.91 5.00 0.02 0.00 0.02
       49.40 2.00 0.91 5.00 0.02 0.00 0.02
       49.45 2.00 0.91 5.00 0.02 0.00 0.02
       49.50 2.00 0.91 5.00 0.02 0.00 0.02
       49.55 2.00 0.91 5.00 0.02 0.00 0.02
       49.60 2.00 0.91 5.00 0.02 0.00 0.02
       49.65 2.00 0.91 5.00 0.02 0.00 0.02
       49.70 2.00 0.91 5.00 0.02 0.00 0.02
       49.75 2.00 0.91 5.00 0.02 0.00 0.02
       49.80 2.00 0.90 5.00 0.02 0.00 0.02
       49.85 0.32 0.90 0.36* 0.02 0.00 0.02
       49.90 0.09 0.90 0.10* 0.02 0.00 0.02
       49.95 2.00 0.90 5.00 0.00 0.00 0.00
       50.00 2.00 0.90 5.00 0.00 0.00 0.00
 _______________________________________________________
 * F.S.<1, Liquefaction Potential Zone
   (F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

  Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight = 
pcf; Depth = ft; Settlement = in. 
 
____________________________________________________________________________________
 1 atm (atmosphere) = 1 tsf (ton/ft2)
   CRRm  Cyclic resistance ratio from soils
   CSRsf Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)
   F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
   S_sat Settlement from saturated sands
   S_dry Settlement from Unsaturated Sands
   S_all Total Settlement from Saturated and Unsaturated Sands
   NoLiq No-Liquefy Soils
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CivilTech Corporation

LIQUEFACTION ANALYSIS
Cypress

CPT-2 Plate A-1

Hole No.=CPT-2    Water Depth=5 ft Magnitude=7.5
Acceleration=.747g

(ft)
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0.18 0.063 119.532.67 0.08957.87 0.10155.47 0.11553.35 0.13249.47 0.13844.49 0.15238.12 0.15133.69 0.15629.9 0.16326.3 0.16423.72 0.16021.5 0.1519.47 0.13017.81 0.12216.34 0.11614.77 0.09814.12 0.09213.01 0.07912.37 0.06111.44 0.05510.98 0.05510.43 0.05510.94 0.05610.52 0.06410.89 0.08011.63 0.09812.83 0.11315.23 0.10818.46 0.12821.87 0.17625.75 0.24628.98 0.24532.12 0.24535.53 0.24439.59 0.24939.5 0.25240.24 0.25139.87 0.24739.59 0.23539.13 0.21938.4 0.20737.19 0.20034.98 0.19133.5 0.18733.13 0.18433.04 0.18132.76 0.18032.67 0.19531.84 0.24731.29 0.28331.2 0.28931.47 0.30930.92 0.36828.89 0.40827.87 0.44225.66 0.45727.32 0.45125.57 0.44726.77 0.44126.86 0.48326.86 0.48527.78 0.45330 0.42832.12 0.45931.93 0.51533.23 0.50934.61 0.52436.73 0.51939.04 0.53838.21 0.54540.7 0.56642.55 0.57843.66 0.62745.5 0.78050.95 0.73356.3 0.73267.65 0.73478.08 0.72081.4 0.70885 0.71886.67 0.71987.31 0.63787.4 0.59687.5 0.60087.31 0.61787.13 0.63486.85 0.65186.57 0.66586.02 0.68085.19 0.69183.8 0.69982.51 0.69980.67 0.70178.45 0.70175.96 0.69072.18 0.67769.04 0.66464.79 0.56860.18 0.48654.36 0.47148.64 0.45144.86 0.42541.63 0.40436.55 0.38335.07 0.37432.58 0.37331.57 0.37531.1 0.37431.2 0.36731.66 0.35532.86 0.34334.43 0.34035.9 0.35436.83 0.36936.46 0.36235.81 0.34736.27 0.33837.38 0.32438.12 0.31437.19 0.30436.36 0.29135.44 0.30834.15 0.27732.49 0.30830.55 0.37927.6 0.43527.04 0.46127.73 0.47927.87 0.47134.52 0.44142.92 0.41049.93 0.39855.65 0.39659.81 0.39360.82 0.35460.36 0.35261.28 0.38763.96 0.38564.93 0.38366.18 0.39365.9 0.43063.87 0.46460.27 0.50056.39 0.53652.52 0.55848.92 0.56646.61 0.56744.76 0.56443.38 0.55641.53 0.53638.58 0.52135.16 0.47032.49 0.394 119.530.09 0.34228.24 0.32327.13 0.31426.03 0.30725.75 0.27225.75 0.20326.4 0.16027.78 0.15928.43 0.18827.32 0.20525.75 0.20124.18 0.25523.26 0.29523.26 0.31923.26 0.31924.55 0.29225.38 0.27824.46 0.27623.63 0.26523.63 0.25723.63 0.25223.63 0.24324.37 0.22425.1 0.19026.03 0.16026.77 0.15327.41 0.15527.41 0.15827.97 0.17227.13 0.19127.04 0.22826.86 0.27125.38 0.30523.54 0.34722.15 0.37621.32 0.420.49 0.40919.29 0.42317.81 0.50616.52 0.60115.51 0.64115.87 0.65317.07 0.66720.3 0.64625.1 0.61527.04 0.62425.38 0.63322.43 0.60919.47 0.56216.71 0.51314.67 0.49613.29 0.46212.74 0.41212.37 0.32712.18 0.27512.09 0.25011.81 0.23911.72 0.23511.72 0.23511.72 0.23411.35 0.23111.54 0.23111.35 0.23111.35 0.23111.35 0.24111.35 0.26111.54 0.26911.91 0.27312 0.26712.18 0.26111.72 0.24811.35 0.23310.71 0.20610.34 0.18810.06 0.1769.78 0.173 122.29.69 0.1699.97 0.17110.34 0.17310.34 0.16910.06 0.1649.69 0.1659.23 0.1768.86 0.1969.18 0.2338.49 0.2939.14 0.36510.52 0.42112.64 0.44814.77 0.48516.24 0.55817.54 0.63418.46 0.67420.21 0.67522.7 0.66225.2 0.68025.57 0.73025.66 0.76925.57 0.79225.57 0.83028.98 0.57234.7 0.23640.52 0.24744.3 0.22245.87 0.21243.38 0.22941.35 0.27340.43 0.35535.16 0.47029.35 0.60424.37 0.72120.21 0.78217.72 0.77116.34 0.70815.51 0.59414.21 0.46512.46 0.36211.44 0.29110.34 0.2469.41 0.2299.46 0.2379.46 0.2619.51 0.28110.61 0.28911.91 0.30413.38 0.33714.21 0.38314.67 0.42214.77 0.44015.14 0.43915.97 0.44217.35 0.50218.55 0.62819.2 0.78619.66 0.95621.04 1.09824.92 1.21829.53 1.31932.58 1.39433.6 1.4434.33 1.46236.64 1.47740.15 1.49644.03 1.50647.35 1.48950.85 1.41853.99 1.04556.76 0.49759.16 0.63660.73 0.74762.3 0.78663.31 0.782 124.261.56 0.78364.98 0.78365.16 0.79465.44 0.82865.81 0.84666.27 0.83166.64 0.80367.38 0.77068.48 0.74169.04 0.74569.59 0.79669.68 0.87569.59 0.96369.04 1.05768.21 1.14268.76 1.17571.16 1.07573.47 0.88674.76 0.76075.5 0.71775.68 0.72476.05 0.75273.74 0.78071.07 0.82167.1 0.89363.04 0.97659.16 1.06955.84 1.18352.89 1.27150.58 1.31748.55 1.32447.16 1.30346.61 1.25847.26 1.24149.65 1.23853.44 1.21056.58 1.10456.76 1.05956.76 0.88155.75 0.58454.27 0.56852.33 0.61149.01 0.69243.1 0.77831.38 0.85526.21 0.91020.21 0.90816.8 0.84416.06 0.75015.41 0.63314.12 0.52212 0.4410.8 0.38110.34 0.26410.34 0.21510.43 0.14110.61 0.12010.8 0.11110.43 0.1159.88 0.1259.69 0.1349.69 0.1349.6 0.1249.6 0.1199.6 0.1209.6 0.1249.78 0.13510.06 0.15510.52 0.18610.98 0.21811.63 0.26512.64 0.34214.67 0.43417.54 0.50620.95 0.55823.81 0.580 119.827.87 0.57430.46 0.57831.84 0.61933.32 0.66034.8 0.68336.92 0.69239.5 0.69041.44 0.68241.53 0.65140.7 0.43439.69 0.37539.04 0.47438.76 0.52237.93 0.52933.41 0.52534.06 0.58236.18 0.64534.52 0.70132.76 0.74830.09 0.79327.97 0.79826.49 0.77523.35 0.72419.29 0.66116.34 0.60114.21 0.52812.09 0.43710.71 0.36710.24 0.31210.34 0.25910.43 0.21310.61 0.19210.52 0.18610.34 0.18710.34 0.18610.34 0.17910.15 0.17810.15 0.18510.15 0.18510.43 0.18810.43 0.19110.61 0.19310.61 0.19610.61 0.19910.61 0.20410.61 0.20810.52 0.21510.52 0.22610.52 0.23910.8 0.25310.98 0.26311.17 0.26411.35 0.27911.44 0.28211.44 0.27911.44 0.26711.31 0.26811.44 0.27811.17 0.26611.44 0.29212.09 0.32412.64 0.35213.94 0.38614.12 0.39914.67 0.43915.14 0.48214.21 0.47213.66 0.47913.29 0.48313.2 0.48913.84 0.47814.49 0.42314.49 0.39814.49 0.39713.48 0.40413.48 0.401 12313.2 0.40113.52 0.42213.01 0.46513.57 0.53414.21 0.62515.23 0.70316.8 0.78218.09 0.86018.74 0.91919.11 0.95219.57 0.95620.4 0.91720.95 0.81221.14 0.68420.21 0.59319.29 0.57217.44 0.54815.6 0.53613.01 0.51914.12 0.25712.83 0.24612.18 0.24611.44 0.25510.98 0.26110.61 0.26010.61 0.25610.61 0.25210.61 0.24410.61 0.22310.61 0.22410.89 0.22410.98 0.23110.98 0.24610.71 0.24810.71 0.25810.52 0.28410.52 0.31210.89 0.33510.89 0.34310.98 0.33911.35 0.35011.44 0.37211.44 0.39111.44 0.40011.54 0.39511.54 0.39711.35 0.40111.35 0.40110.89 0.40110.71 0.40010.98 0.38611.54 0.31012.28 0.22713.11 0.19113.57 0.29313.38 0.48313.48 0.66514.21 0.75417.72 0.90227.6 1.09739.41 1.16644.86 1.17350.3 1.13158.33 1.03966.82 0.89674.76 0.74279.65 0.64081.77 0.59382.14 0.59281.04 0.64480.99 0.69680.94 0.72284.08 0.71189.07 0.67294.42 0.593101.6 0.515109.4 0.517 123.2118.2 0.548126.5 0.623135.5 0.707143.8 0.778150.9 0.838155.7 0.89158.4 0.954160.1 1.042160.9 1.131160.9 1.221160.5 1.301159.2 1.380157.4 1.474154.9 1.567152.0 1.653147.4 1.747141.0 1.893133 1.948125.1 1.928119.8 2.097120.7 2.085128.6 1.930132.9 1.763135.6 1.536141.4 1.363150.7 1.258157.7 1.256161.7 1.301161.4 1.365160.0 1.451159.0 1.526158.1 1.574156.1 1.616154.0 1.655151.0 1.709147.8 1.739146.9 1.731152.2 1.684165.2 1.614178.4 1.535193.3 1.425201.2 1.326202.9 1.283203.2 1.280203.4 1.305203.5 1.365203.4 1.470204.7 1.598208.5 1.717213.2 1.870218.2 2.032222.2 2.191223.7 2.352222.8 2.504221.9 2.630219.9 2.740218.8 2.825218.1 2.879217.7 2.908217.9 2.928216.3 2.967214.3 3.008211.7 3.069209.6 2.680207.0 1.771204.9 1.851204.5 1.933204.2 2.028197.1 2.096190.6 2.176199.7 2.262200.6 2.430200.9 2.583200.1 2.674198.9 2.725197.5 2.767197.0 2.787196.5 2.812196.1 2.833196.8 2.858198.7 2.873201.2 2.892201.7 2.906202.1 2.913200.6 2.922197.9 2.911193.3 2.885189.2 2.845186.1 2.796184.5 2.753182.8 2.724180.7 2.682178.8 2.629175.2 2.581175.5 2.517175.5 2.416175.9 2.195187.6 1.949198.6 1.684206.8 1.426207.5 1.538203.8 1.587197.7 1.635190.2 1.693157.7 1.735172.7 1.725167.3 1.716164.1 1.791164.6 1.937170.1 2.027178.3 1.930184.5 1.696183.0 1.516174.9 1.477166.2 1.440157.6 1.547147.3 1.738133.0 1.915116.0 2.024101.5 2.08193.4 2.09689.25 2.09787.68 2.10688.79 2.12691.28 2.15197.56 2.175104.8 2.159111.9 2.065118.9 1.984125.6 1.984133.3 1.998139.3 2.041143.8 2.082145.0 2.101145.8 2.105146.1 2.087146.0 2.058147.2 2.035147.7 2.018146.4 2.047142.6 2.108135.0 2.129128.0 2.097121.5 2.109116.6 2.181109.9 2.303101.4 2.34897.93 2.29995.34 2.24198.76 2.115104.1 1.924105.5 1.738 124.1104.1 1.60799.49 1.53392.11 1.49984.27 1.49973.47 1.50361.1 1.50748.82 1.50740.89 1.50333.6 1.50027.97 1.45726.21 1.33425.1 1.13823.17 0.92321.69 0.79220.3 0.75620.4 0.71820.49 0.68421.14 0.69322.43 0.74924.27 0.84226.67 0.96128.98 1.09330.46 1.20931.84 1.31532.4 1.42132.58 1.52332.49 1.58333.32 1.64435.07 1.77337.47 1.91040.7 1.93641.63 1.91638.95 1.94136 2.00236.09 1.95136.18 1.83442.27 2.28848.73 2.64454.18 3.00657.13 3.34365.71 3.60367.19 3.65869.22 3.59780.11 3.47999.86 3.300121.4 3.115138.8 3.006149.1 2.910154.1 2.876155.6 2.897155.1 2.910150.7 2.950144.4 2.998137.4 3.034130.2 3.076120.5 3.051113.2 2.887108.9 2.691108.8 2.498110.7 2.312108.3 2.20999.4 2.20282.7 2.21265.62 2.20452.42 2.13045.22 2.01739.23 1.91031.38 1.73527.87 1.61127.13 1.43327.69 1.33428.61 1.27429.07 1.27430.27 1.33531.2 1.37730 0 123.133.13 033.5 034.15 037.38 041.07 0

  Raw          Unit    Fines
   qc     fc   Weight   %

Shear Stress Ratio

CRR              CSR  fs1
Shaded Zone has Liquefaction Potential

0 1
Factor of Safety
0 51

Settlement

Saturated
Unsaturat.

S = 5.27 in.

0 (in.) 10

fs1=1.30
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 Input File Name: S:\PROJECTS\1000s GEOTECH PROJECTS\1-1209 Goodman 
Cypress\Calcs\Liquefaction\KYCPT2.liq
 Title:  Cypress
 Subtitle:  CPT-2

 Surface Elev.=
 Hole No.=CPT-2
 Depth of Hole= 51.00 ft
 Water Table during Earthquake= 5.00 ft
 Water Table during In-Situ Testing= 7.00 ft
 Max. Acceleration= 0.75 g
 Earthquake Magnitude= 7.50

 Input Data:
 Surface Elev.=
 Hole No.=CPT-2
 Depth of Hole=51.00 ft
 Water Table during Earthquake= 5.00 ft
 Water Table during In-Situ Testing= 7.00 ft
 Max. Acceleration=0.75 g
 Earthquake Magnitude=7.50
 No-Liquefiable Soils:   CL, OL are Non-Liq. Soil   

 1. CPT Calculation Method: Modify Robertson*
 2. Settlement Analysis Method: Ishihara / Yoshimine
 3. Fines Correction for Liquefaction: Stark/Olson et al.*
 4. Fine Correction for Settlement: During Liquefaction*
 5. Settlement Calculation in: All zones*
 9. User request factor of safety (apply to CSR) ,   User= 1.3
    Plot one CSR curve (fs1=User)
 10. Use Curve Smoothing: Yes*
 * Recommended Options

 In-Situ Test Data:
       Depth qc fs Rf gamma Fines D50
      ft atm atm pcf % mm
 __________________________________________________



       0.00 0.18 0.06 35.00 119.50 0.00 0.50
       0.09 32.67 0.09 0.27 119.50 0.00 0.50
       0.15 57.87 0.10 0.17 119.50 0.00 0.50
       0.21 55.47 0.12 0.21 119.50 0.00 0.50
       0.27 53.35 0.13 0.25 119.50 0.00 0.50
       0.33 49.47 0.14 0.28 119.50 0.00 0.50
       0.40 44.49 0.15 0.34 119.50 0.00 0.50
       0.48 38.12 0.15 0.40 119.50 0.00 0.50
       0.54 33.69 0.16 0.46 119.50 0.00 0.50
       0.61 29.90 0.16 0.55 119.50 0.00 0.50
       0.67 26.30 0.16 0.62 119.50 0.00 0.50
       0.73 23.72 0.16 0.67 119.50 0.00 0.50
       0.80 21.50 0.15 0.70 119.50 0.00 0.50
       0.86 19.47 0.13 0.67 119.50 0.00 0.50
       0.92 17.81 0.12 0.69 119.50 0.00 0.50
       0.99 16.34 0.12 0.71 119.50 0.00 0.50
       1.07 14.77 0.10 0.66 119.50 0.00 0.50
       1.13 14.12 0.09 0.65 119.50 0.00 0.50
       1.20 13.01 0.08 0.61 119.50 0.00 0.50
       1.26 12.37 0.06 0.49 119.50 0.00 0.50
       1.32 11.44 0.05 0.48 119.50 0.00 0.50
       1.38 10.98 0.05 0.50 119.50 0.00 0.50
       1.49 10.43 0.05 0.53 119.50 0.00 0.50
       1.53 10.94 0.06 0.51 119.50 0.00 0.50
       1.59 10.52 0.06 0.61 119.50 0.00 0.50
       1.65 10.89 0.08 0.73 119.50 0.00 0.50
       1.71 11.63 0.10 0.84 119.50 0.00 0.50
       1.77 12.83 0.11 0.88 119.50 0.00 0.50
       1.86 15.23 0.11 0.71 119.50 0.00 0.50
       1.92 18.46 0.13 0.69 119.50 0.00 0.50
       1.98 21.87 0.18 0.80 119.50 0.00 0.50
       2.05 25.75 0.25 0.96 119.50 0.00 0.50
       2.11 28.98 0.25 0.85 119.50 0.00 0.50
       2.17 32.12 0.25 0.76 119.50 0.00 0.50
       2.23 35.53 0.24 0.69 119.50 0.00 0.50
       2.32 39.59 0.25 0.63 119.50 0.00 0.50
       2.38 39.50 0.25 0.64 119.50 0.00 0.50
       2.44 40.24 0.25 0.62 119.50 0.00 0.50
       2.51 39.87 0.25 0.62 119.50 0.00 0.50
       2.57 39.59 0.23 0.59 119.50 0.00 0.50
       2.63 39.13 0.22 0.56 119.50 0.00 0.50
       2.69 38.40 0.21 0.54 119.50 0.00 0.50
       2.76 37.19 0.20 0.54 119.50 0.00 0.50
       2.84 34.98 0.19 0.55 119.50 0.00 0.50
       2.91 33.50 0.19 0.56 119.50 0.00 0.50
       2.97 33.13 0.18 0.56 119.50 0.00 0.50
       3.03 33.04 0.18 0.55 119.50 0.00 0.50
       3.09 32.76 0.18 0.55 119.50 0.00 0.50
       3.15 32.67 0.19 0.60 119.50 0.00 0.50
       3.22 31.84 0.25 0.78 119.50 0.00 0.50



       3.30 31.29 0.28 0.90 119.50 0.00 0.50
       3.36 31.20 0.29 0.93 119.50 0.00 0.50
       3.43 31.47 0.31 0.98 119.50 0.00 0.50
       3.49 30.92 0.37 1.19 119.50 0.00 0.50
       3.55 28.89 0.41 1.41 119.50 0.00 0.50
       3.62 27.87 0.44 1.59 119.50 0.00 0.50
       3.68 25.66 0.46 1.78 119.50 0.00 0.50
       3.75 27.32 0.45 1.65 119.50 0.00 0.50
       3.81 25.57 0.45 1.75 119.50 0.00 0.50
       3.88 26.77 0.44 1.65 119.50 0.00 0.50
       3.96 26.86 0.48 1.80 119.50 0.00 0.50
       4.02 26.86 0.49 1.81 119.50 0.00 0.50
       4.09 27.78 0.45 1.63 119.50 0.00 0.50
       4.15 30.00 0.43 1.43 119.50 0.00 0.50
       4.21 32.12 0.46 1.43 119.50 0.00 0.50
       4.28 31.93 0.51 1.61 119.50 0.00 0.50
       4.34 33.23 0.51 1.53 119.50 0.00 0.50
       4.40 34.61 0.52 1.51 119.50 0.00 0.50
       4.47 36.73 0.52 1.41 119.50 0.00 0.50
       4.54 39.04 0.54 1.38 119.50 0.00 0.50
       4.61 38.21 0.55 1.43 119.50 0.00 0.50
       4.67 40.70 0.57 1.39 119.50 0.00 0.50
       4.73 42.55 0.58 1.36 119.50 0.00 0.50
       4.80 43.66 0.63 1.44 119.50 0.00 0.50
       4.86 45.50 0.78 1.71 119.50 0.00 0.50
       4.94 50.95 0.73 1.44 119.50 0.00 0.50
       5.01 56.30 0.73 1.30 119.50 0.00 0.50
       5.07 67.65 0.73 1.08 119.50 0.00 0.50
       5.13 78.08 0.72 0.92 119.50 0.00 0.50
       5.20 81.40 0.71 0.87 119.50 0.00 0.50
       5.26 85.00 0.72 0.84 119.50 0.00 0.50
       5.32 86.67 0.72 0.83 119.50 0.00 0.50
       5.40 87.31 0.64 0.73 119.50 0.00 0.50
       5.46 87.40 0.60 0.68 119.50 0.00 0.50
       5.52 87.50 0.60 0.69 119.50 0.00 0.50
       5.59 87.31 0.62 0.71 119.50 0.00 0.50
       5.65 87.13 0.63 0.73 119.50 0.00 0.50
       5.71 86.85 0.65 0.75 119.50 0.00 0.50
       5.78 86.57 0.67 0.77 119.50 0.00 0.50
       5.86 86.02 0.68 0.79 119.50 0.00 0.50
       5.92 85.19 0.69 0.81 119.50 0.00 0.50
       5.98 83.80 0.70 0.83 119.50 0.00 0.50
       6.04 82.51 0.70 0.85 119.50 0.00 0.50
       6.11 80.67 0.70 0.87 119.50 0.00 0.50
       6.17 78.45 0.70 0.89 119.50 0.00 0.50
       6.24 75.96 0.69 0.91 119.50 0.00 0.50
       6.32 72.18 0.68 0.94 119.50 0.00 0.50
       6.38 69.04 0.66 0.96 119.50 0.00 0.50
       6.45 64.79 0.57 0.88 119.50 0.00 0.50
       6.51 60.18 0.49 0.81 119.50 0.00 0.50



       6.57 54.36 0.47 0.87 119.50 0.00 0.50
       6.64 48.64 0.45 0.93 119.50 0.00 0.50
       6.70 44.86 0.43 0.95 119.50 0.00 0.50
       6.76 41.63 0.40 0.97 119.50 0.00 0.50
       6.83 36.55 0.38 1.05 119.50 0.00 0.50
       6.89 35.07 0.37 1.07 119.50 0.00 0.50
       6.97 32.58 0.37 1.14 119.50 0.00 0.50
       7.04 31.57 0.38 1.19 119.50 0.00 0.50
       7.11 31.10 0.37 1.20 119.50 0.00 0.50
       7.17 31.20 0.37 1.18 119.50 0.00 0.50
       7.23 31.66 0.35 1.12 119.50 0.00 0.50
       7.29 32.86 0.34 1.04 119.50 0.00 0.50
       7.36 34.43 0.34 0.99 119.50 0.00 0.50
       7.42 35.90 0.35 0.99 119.50 0.00 0.50
       7.48 36.83 0.37 1.00 119.50 0.00 0.50
       7.55 36.46 0.36 0.99 119.50 0.00 0.50
       7.63 35.81 0.35 0.97 119.50 0.00 0.50
       7.69 36.27 0.34 0.93 119.50 0.00 0.50
       7.76 37.38 0.32 0.87 119.50 0.00 0.50
       7.82 38.12 0.31 0.82 119.50 0.00 0.50
       7.88 37.19 0.30 0.82 119.50 0.00 0.50
       7.94 36.36 0.29 0.80 119.50 0.00 0.50
       8.01 35.44 0.31 0.87 119.50 0.00 0.50
       8.07 34.15 0.28 0.81 119.50 0.00 0.50
       8.14 32.49 0.31 0.95 119.50 0.00 0.50
       8.21 30.55 0.38 1.24 119.50 0.00 0.50
       8.29 27.60 0.44 1.58 119.50 0.00 0.50
       8.36 27.04 0.46 1.70 119.50 0.00 0.50
       8.42 27.73 0.48 1.73 119.50 0.00 0.50
       8.49 27.87 0.47 1.69 119.50 0.00 0.50
       8.56 34.52 0.44 1.28 119.50 0.00 0.50
       8.62 42.92 0.41 0.96 119.50 0.00 0.50
       8.69 49.93 0.40 0.80 119.50 0.00 0.50
       8.75 55.65 0.40 0.71 119.50 0.00 0.50
       8.81 59.81 0.39 0.66 119.50 0.00 0.50
       8.88 60.82 0.35 0.58 119.50 0.00 0.50
       8.95 60.36 0.35 0.58 119.50 0.00 0.50
       9.01 61.28 0.39 0.63 119.50 0.00 0.50
       9.07 63.96 0.38 0.60 119.50 0.00 0.50
       9.13 64.93 0.38 0.59 119.50 0.00 0.50
       9.20 66.18 0.39 0.59 119.50 0.00 0.50
       9.27 65.90 0.43 0.65 119.50 0.00 0.50
       9.33 63.87 0.46 0.73 119.50 0.00 0.50
       9.40 60.27 0.50 0.83 119.50 0.00 0.50
       9.46 56.39 0.54 0.95 119.50 0.00 0.50
       9.53 52.52 0.56 1.06 119.50 0.00 0.50
       9.59 48.92 0.57 1.16 119.50 0.00 0.50
       9.65 46.61 0.57 1.22 119.50 0.00 0.50
       9.72 44.76 0.56 1.26 119.50 0.00 0.50
       9.79 43.38 0.56 1.28 119.50 0.00 0.50



       9.85 41.53 0.54 1.29 119.50 0.00 0.50
       9.92 38.58 0.52 1.35 119.50 0.00 0.50
       9.99 35.16 0.47 1.34 119.50 0.00 0.50
       10.05 32.49 0.39 1.21 119.50 0.00 0.50
       10.12 30.09 0.34 1.14 119.50 0.00 0.50
       10.18 28.24 0.32 1.14 119.50 0.00 0.50
       10.25 27.13 0.31 1.16 119.50 0.00 0.50
       10.31 26.03 0.31 1.18 119.50 0.00 0.50
       10.38 25.75 0.27 1.06 119.50 0.00 0.50
       10.44 25.75 0.20 0.79 119.50 0.00 0.50
       10.51 26.40 0.16 0.61 119.50 0.00 0.50
       10.57 27.78 0.16 0.57 119.50 0.00 0.50
       10.64 28.43 0.19 0.66 119.50 0.00 0.50
       10.70 27.32 0.20 0.75 119.50 0.00 0.50
       10.76 25.75 0.20 0.78 119.50 0.00 0.50
       10.83 24.18 0.25 1.05 119.50 0.00 0.50
       10.90 23.26 0.29 1.27 119.50 0.00 0.50
       10.97 23.26 0.32 1.37 119.50 0.00 0.50
       11.03 23.26 0.32 1.37 119.50 0.00 0.50
       11.10 24.55 0.29 1.19 119.50 0.00 0.50
       11.16 25.38 0.28 1.10 119.50 0.00 0.50
       11.23 24.46 0.28 1.13 119.50 0.00 0.50
       11.29 23.63 0.26 1.12 119.50 0.00 0.50
       11.36 23.63 0.26 1.09 119.50 0.00 0.50
       11.42 23.63 0.25 1.07 119.50 0.00 0.50
       11.49 23.63 0.24 1.03 119.50 0.00 0.50
       11.56 24.37 0.22 0.92 119.50 0.00 0.50
       11.63 25.10 0.19 0.76 119.50 0.00 0.50
       11.69 26.03 0.16 0.61 119.50 0.00 0.50
       11.76 26.77 0.15 0.57 119.50 0.00 0.50
       11.82 27.41 0.16 0.57 119.50 0.00 0.50
       11.89 27.41 0.16 0.58 119.50 0.00 0.50
       11.95 27.97 0.17 0.61 119.50 0.00 0.50
       12.02 27.13 0.19 0.70 119.50 0.00 0.50
       12.09 27.04 0.23 0.84 119.50 0.00 0.50
       12.15 26.86 0.27 1.01 119.50 0.00 0.50
       12.22 25.38 0.31 1.20 119.50 0.00 0.50
       12.29 23.54 0.35 1.47 119.50 0.00 0.50
       12.35 22.15 0.38 1.70 119.50 0.00 0.50
       12.42 21.32 0.40 1.88 119.50 0.00 0.50
       12.48 20.49 0.41 2.00 119.50 0.00 0.50
       12.54 19.29 0.42 2.19 119.50 0.00 0.50
       12.61 17.81 0.51 2.84 119.50 0.00 0.50
       12.67 16.52 0.60 3.64 119.50 0.00 0.50
       12.73 15.51 0.64 4.13 119.50 0.00 0.50
       12.80 15.87 0.65 4.11 119.50 0.00 0.50
       12.87 17.07 0.67 3.91 119.50 0.00 0.50
       12.93 20.30 0.65 3.18 119.50 0.00 0.50
       13.00 25.10 0.62 2.45 119.50 0.00 0.50
       13.07 27.04 0.62 2.31 119.50 0.00 0.50



       13.13 25.38 0.63 2.49 119.50 0.00 0.50
       13.19 22.43 0.61 2.72 119.50 0.00 0.50
       13.25 19.47 0.56 2.89 119.50 0.00 0.50
       13.32 16.71 0.51 3.07 119.50 0.00 0.50
       13.38 14.67 0.50 3.38 119.50 0.00 0.50
       13.45 13.29 0.46 3.48 119.50 0.00 0.50
       13.52 12.74 0.41 3.23 119.50 0.00 0.50
       13.61 12.37 0.33 2.64 119.50 0.00 0.50
       13.67 12.18 0.28 2.26 119.50 0.00 0.50
       13.74 12.09 0.25 2.07 119.50 0.00 0.50
       13.81 11.81 0.24 2.02 119.50 0.00 0.50
       13.87 11.72 0.23 2.01 119.50 0.00 0.50
       13.91 11.72 0.23 2.01 119.50 0.00 0.50
       13.97 11.72 0.23 2.00 119.50 0.00 0.50
       14.05 11.35 0.23 2.04 119.50 0.00 0.50
       14.12 11.54 0.23 2.00 119.50 0.00 0.50
       14.18 11.35 0.23 2.04 119.50 0.00 0.50
       14.25 11.35 0.23 2.04 119.50 0.00 0.50
       14.31 11.35 0.24 2.12 119.50 0.00 0.50
       14.38 11.35 0.26 2.30 119.50 0.00 0.50
       14.44 11.54 0.27 2.33 119.50 0.00 0.50
       14.51 11.91 0.27 2.29 119.50 0.00 0.50
       14.57 12.00 0.27 2.22 119.50 0.00 0.50
       14.64 12.18 0.26 2.14 119.50 0.00 0.50
       14.70 11.72 0.25 2.12 119.50 0.00 0.50
       14.76 11.35 0.23 2.05 119.50 0.00 0.50
       14.86 10.71 0.21 1.92 119.50 0.00 0.50
       14.92 10.34 0.19 1.82 119.50 0.00 0.50
       14.98 10.06 0.18 1.75 119.50 0.00 0.50
       15.04 9.78 0.17 1.77 122.20 0.00 0.50
       15.11 9.69 0.17 1.74 122.20 0.00 0.50
       15.18 9.97 0.17 1.72 122.20 0.00 0.50
       15.24 10.34 0.17 1.67 122.20 0.00 0.50
       15.30 10.34 0.17 1.63 122.20 0.00 0.50
       15.37 10.06 0.16 1.63 122.20 0.00 0.50
       15.44 9.69 0.17 1.70 122.20 0.00 0.50
       15.51 9.23 0.18 1.91 122.20 0.00 0.50
       15.57 8.86 0.20 2.21 122.20 0.00 0.50
       15.64 9.18 0.23 2.54 122.20 0.00 0.50
       15.70 8.49 0.29 3.45 122.20 0.00 0.50
       15.77 9.14 0.37 3.99 122.20 0.00 0.50
       15.83 10.52 0.42 4.00 122.20 0.00 0.50
       15.90 12.64 0.45 3.54 122.20 0.00 0.50
       15.96 14.77 0.49 3.28 122.20 0.00 0.50
       16.03 16.24 0.56 3.44 122.20 0.00 0.50
       16.10 17.54 0.63 3.61 122.20 0.00 0.50
       16.17 18.46 0.67 3.65 122.20 0.00 0.50
       16.23 20.21 0.68 3.34 122.20 0.00 0.50
       16.30 22.70 0.66 2.92 122.20 0.00 0.50
       16.36 25.20 0.68 2.70 122.20 0.00 0.50



       16.43 25.57 0.73 2.85 122.20 0.00 0.50
       16.49 25.66 0.77 3.00 122.20 0.00 0.50
       16.55 25.57 0.79 3.10 122.20 0.00 0.50
       16.62 25.57 0.83 3.25 122.20 0.00 0.50
       16.69 28.98 0.57 1.97 122.20 0.00 0.50
       16.75 34.70 0.24 0.68 122.20 0.00 0.50
       16.82 40.52 0.25 0.61 122.20 0.00 0.50
       16.89 44.30 0.22 0.50 122.20 0.00 0.50
       16.95 45.87 0.21 0.46 122.20 0.00 0.50
       17.01 43.38 0.23 0.53 122.20 0.00 0.50
       17.08 41.35 0.27 0.66 122.20 0.00 0.50
       17.15 40.43 0.35 0.88 122.20 0.00 0.50
       17.21 35.16 0.47 1.34 122.20 0.00 0.50
       17.28 29.35 0.60 2.06 122.20 0.00 0.50
       17.34 24.37 0.72 2.96 122.20 0.00 0.50
       17.41 20.21 0.78 3.87 122.20 0.00 0.50
       17.47 17.72 0.77 4.35 122.20 0.00 0.50
       17.54 16.34 0.71 4.33 122.20 0.00 0.50
       17.61 15.51 0.59 3.83 122.20 0.00 0.50
       17.67 14.21 0.47 3.27 122.20 0.00 0.50
       17.74 12.46 0.36 2.91 122.20 0.00 0.50
       17.80 11.44 0.29 2.54 122.20 0.00 0.50
       17.87 10.34 0.25 2.38 122.20 0.00 0.50
       17.93 9.41 0.23 2.43 122.20 0.00 0.50
       18.00 9.46 0.24 2.51 122.20 0.00 0.50
       18.06 9.46 0.26 2.76 122.20 0.00 0.50
       18.13 9.51 0.28 2.95 122.20 0.00 0.50
       18.20 10.61 0.29 2.72 122.20 0.00 0.50
       18.26 11.91 0.30 2.55 122.20 0.00 0.50
       18.33 13.38 0.34 2.52 122.20 0.00 0.50
       18.39 14.21 0.38 2.70 122.20 0.00 0.50
       18.45 14.67 0.42 2.88 122.20 0.00 0.50
       18.52 14.77 0.44 2.98 122.20 0.00 0.50
       18.58 15.14 0.44 2.90 122.20 0.00 0.50
       18.65 15.97 0.44 2.77 122.20 0.00 0.50
       18.71 17.35 0.50 2.89 122.20 0.00 0.50
       18.78 18.55 0.63 3.39 122.20 0.00 0.50
       18.84 19.20 0.79 4.09 122.20 0.00 0.50
       18.91 19.66 0.96 4.86 122.20 0.00 0.50
       18.97 21.04 1.10 5.22 122.20 0.00 0.50
       19.03 24.92 1.22 4.89 122.20 0.00 0.50
       19.10 29.53 1.32 4.47 122.20 0.00 0.50
       19.17 32.58 1.39 4.28 122.20 0.00 0.50
       19.24 33.60 1.44 4.29 122.20 0.00 0.50
       19.30 34.33 1.46 4.26 122.20 0.00 0.50
       19.37 36.64 1.48 4.03 122.20 0.00 0.50
       19.43 40.15 1.50 3.73 122.20 0.00 0.50
       19.50 44.03 1.51 3.42 122.20 0.00 0.50
       19.56 47.35 1.49 3.14 122.20 0.00 0.50
       19.63 50.85 1.42 2.79 122.20 0.00 0.50



       19.69 53.99 1.04 1.94 122.20 0.00 0.50
       19.76 56.76 0.50 0.88 122.20 0.00 0.50
       19.83 59.16 0.64 1.08 122.20 0.00 0.50
       19.90 60.73 0.75 1.23 122.20 0.00 0.50
       19.96 62.30 0.79 1.26 122.20 0.00 0.50
       20.02 63.31 0.78 1.24 124.20 0.00 0.50
       20.10 61.56 0.78 1.27 124.20 0.00 0.50
       20.16 64.98 0.78 1.20 124.20 0.00 0.50
       20.22 65.16 0.79 1.22 124.20 0.00 0.50
       20.29 65.44 0.83 1.27 124.20 0.00 0.50
       20.35 65.81 0.85 1.29 124.20 0.00 0.50
       20.42 66.27 0.83 1.25 124.20 0.00 0.50
       20.49 66.64 0.80 1.20 124.20 0.00 0.50
       20.56 67.38 0.77 1.14 124.20 0.00 0.50
       20.62 68.48 0.74 1.08 124.20 0.00 0.50
       20.68 69.04 0.75 1.08 124.20 0.00 0.50
       20.75 69.59 0.80 1.14 124.20 0.00 0.50
       20.82 69.68 0.88 1.26 124.20 0.00 0.50
       20.88 69.59 0.96 1.38 124.20 0.00 0.50
       20.95 69.04 1.06 1.53 124.20 0.00 0.50
       21.01 68.21 1.14 1.67 124.20 0.00 0.50
       21.08 68.76 1.17 1.71 124.20 0.00 0.50
       21.14 71.16 1.08 1.51 124.20 0.00 0.50
       21.21 73.47 0.89 1.21 124.20 0.00 0.50
       21.27 74.76 0.76 1.02 124.20 0.00 0.50
       21.34 75.50 0.72 0.95 124.20 0.00 0.50
       21.40 75.68 0.72 0.96 124.20 0.00 0.50
       21.47 76.05 0.75 0.99 124.20 0.00 0.50
       21.53 73.74 0.78 1.06 124.20 0.00 0.50
       21.60 71.07 0.82 1.16 124.20 0.00 0.50
       21.67 67.10 0.89 1.33 124.20 0.00 0.50
       21.73 63.04 0.98 1.55 124.20 0.00 0.50
       21.79 59.16 1.07 1.81 124.20 0.00 0.50
       21.86 55.84 1.18 2.12 124.20 0.00 0.50
       21.93 52.89 1.27 2.40 124.20 0.00 0.50
       21.99 50.58 1.32 2.60 124.20 0.00 0.50
       22.05 48.55 1.32 2.73 124.20 0.00 0.50
       22.12 47.16 1.30 2.76 124.20 0.00 0.50
       22.18 46.61 1.26 2.70 124.20 0.00 0.50
       22.24 47.26 1.24 2.63 124.20 0.00 0.50
       22.31 49.65 1.24 2.49 124.20 0.00 0.50
       22.37 53.44 1.21 2.26 124.20 0.00 0.50
       22.47 56.58 1.10 1.95 124.20 0.00 0.50
       22.50 56.76 1.06 1.87 124.20 0.00 0.50
       22.57 56.76 0.88 1.55 124.20 0.00 0.50
       22.64 55.75 0.58 1.05 124.20 0.00 0.50
       22.70 54.27 0.57 1.05 124.20 0.00 0.50
       22.77 52.33 0.61 1.17 124.20 0.00 0.50
       22.84 49.01 0.69 1.41 124.20 0.00 0.50
       22.90 43.10 0.78 1.81 124.20 0.00 0.50



       22.97 31.38 0.86 2.72 124.20 0.00 0.50
       23.03 26.21 0.91 3.47 124.20 0.00 0.50
       23.10 20.21 0.91 4.49 124.20 0.00 0.50
       23.16 16.80 0.84 5.02 124.20 0.00 0.50
       23.23 16.06 0.75 4.67 124.20 0.00 0.50
       23.29 15.41 0.63 4.11 124.20 0.00 0.50
       23.36 14.12 0.52 3.70 124.20 0.00 0.50
       23.42 12.00 0.44 3.67 124.20 0.00 0.50
       23.49 10.80 0.38 3.53 124.20 0.00 0.50
       23.59 10.34 0.26 2.55 124.20 0.00 0.50
       23.62 10.34 0.22 2.08 124.20 0.00 0.50
       23.71 10.43 0.14 1.35 124.20 0.00 0.50
       23.78 10.61 0.12 1.13 124.20 0.00 0.50
       23.85 10.80 0.11 1.03 124.20 0.00 0.50
       23.91 10.43 0.12 1.10 124.20 0.00 0.50
       23.97 9.88 0.13 1.27 124.20 0.00 0.50
       24.03 9.69 0.13 1.38 124.20 0.00 0.50
       24.10 9.69 0.13 1.38 124.20 0.00 0.50
       24.17 9.60 0.12 1.29 124.20 0.00 0.50
       24.23 9.60 0.12 1.24 124.20 0.00 0.50
       24.30 9.60 0.12 1.25 124.20 0.00 0.50
       24.36 9.60 0.12 1.29 124.20 0.00 0.50
       24.43 9.78 0.14 1.38 124.20 0.00 0.50
       24.49 10.06 0.16 1.54 124.20 0.00 0.50
       24.56 10.52 0.19 1.77 124.20 0.00 0.50
       24.63 10.98 0.22 1.99 124.20 0.00 0.50
       24.69 11.63 0.26 2.28 124.20 0.00 0.50
       24.76 12.64 0.34 2.71 124.20 0.00 0.50
       24.82 14.67 0.43 2.96 124.20 0.00 0.50
       24.88 17.54 0.51 2.88 124.20 0.00 0.50
       24.95 20.95 0.56 2.66 124.20 0.00 0.50
       25.01 23.81 0.58 2.44 119.80 0.00 0.50
       25.08 27.87 0.57 2.06 119.80 0.00 0.50
       25.14 30.46 0.58 1.90 119.80 0.00 0.50
       25.21 31.84 0.62 1.94 119.80 0.00 0.50
       25.27 33.32 0.66 1.98 119.80 0.00 0.50
       25.34 34.80 0.68 1.96 119.80 0.00 0.50
       25.41 36.92 0.69 1.87 119.80 0.00 0.50
       25.47 39.50 0.69 1.75 119.80 0.00 0.50
       25.53 41.44 0.68 1.65 119.80 0.00 0.50
       25.60 41.53 0.65 1.57 119.80 0.00 0.50
       25.67 40.70 0.43 1.07 119.80 0.00 0.50
       25.74 39.69 0.38 0.94 119.80 0.00 0.50
       25.80 39.04 0.47 1.21 119.80 0.00 0.50
       25.87 38.76 0.52 1.35 119.80 0.00 0.50
       25.93 37.93 0.53 1.39 119.80 0.00 0.50
       25.99 33.41 0.52 1.57 119.80 0.00 0.50
       26.05 34.06 0.58 1.71 119.80 0.00 0.50
       26.11 36.18 0.64 1.78 119.80 0.00 0.50
       26.18 34.52 0.70 2.03 119.80 0.00 0.50



       26.25 32.76 0.75 2.28 119.80 0.00 0.50
       26.34 30.09 0.79 2.64 119.80 0.00 0.50
       26.40 27.97 0.80 2.85 119.80 0.00 0.50
       26.46 26.49 0.77 2.93 119.80 0.00 0.50
       26.53 23.35 0.72 3.10 119.80 0.00 0.50
       26.59 19.29 0.66 3.43 119.80 0.00 0.50
       26.66 16.34 0.60 3.68 119.80 0.00 0.50
       26.72 14.21 0.53 3.72 119.80 0.00 0.50
       26.78 12.09 0.44 3.61 119.80 0.00 0.50
       26.85 10.71 0.37 3.43 119.80 0.00 0.50
       26.91 10.24 0.31 3.05 119.80 0.00 0.50
       26.98 10.34 0.26 2.50 119.80 0.00 0.50
       27.04 10.43 0.21 2.04 119.80 0.00 0.50
       27.11 10.61 0.19 1.81 119.80 0.00 0.50
       27.17 10.52 0.19 1.77 119.80 0.00 0.50
       27.24 10.34 0.19 1.81 119.80 0.00 0.50
       27.31 10.34 0.19 1.80 119.80 0.00 0.50
       27.37 10.34 0.18 1.73 119.80 0.00 0.50
       27.43 10.15 0.18 1.75 119.80 0.00 0.50
       27.49 10.15 0.19 1.82 119.80 0.00 0.50
       27.58 10.15 0.19 1.82 119.80 0.00 0.50
       27.65 10.43 0.19 1.80 119.80 0.00 0.50
       27.71 10.43 0.19 1.83 119.80 0.00 0.50
       27.78 10.61 0.19 1.82 119.80 0.00 0.50
       27.85 10.61 0.20 1.85 119.80 0.00 0.50
       27.91 10.61 0.20 1.88 119.80 0.00 0.50
       27.97 10.61 0.20 1.92 119.80 0.00 0.50
       28.04 10.61 0.21 1.96 119.80 0.00 0.50
       28.11 10.52 0.22 2.04 119.80 0.00 0.50
       28.17 10.52 0.23 2.15 119.80 0.00 0.50
       28.24 10.52 0.24 2.27 119.80 0.00 0.50
       28.30 10.80 0.25 2.34 119.80 0.00 0.50
       28.37 10.98 0.26 2.40 119.80 0.00 0.50
       28.43 11.17 0.26 2.36 119.80 0.00 0.50
       28.50 11.35 0.28 2.46 119.80 0.00 0.50
       28.57 11.44 0.28 2.47 119.80 0.00 0.50
       28.63 11.44 0.28 2.44 119.80 0.00 0.50
       28.69 11.44 0.27 2.33 119.80 0.00 0.50
       28.74 11.31 0.27 2.37 119.80 0.00 0.50
       28.81 11.44 0.28 2.43 119.80 0.00 0.50
       28.87 11.17 0.27 2.38 119.80 0.00 0.50
       28.93 11.44 0.29 2.55 119.80 0.00 0.50
       29.00 12.09 0.32 2.68 119.80 0.00 0.50
       29.07 12.64 0.35 2.78 119.80 0.00 0.50
       29.16 13.94 0.39 2.77 119.80 0.00 0.50
       29.20 14.12 0.40 2.83 119.80 0.00 0.50
       29.26 14.67 0.44 2.99 119.80 0.00 0.50
       29.33 15.14 0.48 3.18 119.80 0.00 0.50
       29.42 14.21 0.47 3.32 119.80 0.00 0.50
       29.49 13.66 0.48 3.51 119.80 0.00 0.50



       29.55 13.29 0.48 3.63 119.80 0.00 0.50
       29.59 13.20 0.49 3.70 119.80 0.00 0.50
       29.68 13.84 0.48 3.45 119.80 0.00 0.50
       29.75 14.49 0.42 2.92 119.80 0.00 0.50
       29.81 14.49 0.40 2.75 119.80 0.00 0.50
       29.88 14.49 0.40 2.74 119.80 0.00 0.50
       29.94 13.48 0.40 3.00 119.80 0.00 0.50
       30.01 13.48 0.40 2.97 123.00 0.00 0.50
       30.07 13.20 0.40 3.04 123.00 0.00 0.50
       30.13 13.52 0.42 3.12 123.00 0.00 0.50
       30.20 13.01 0.47 3.57 123.00 0.00 0.50
       30.26 13.57 0.53 3.94 123.00 0.00 0.50
       30.33 14.21 0.63 4.40 123.00 0.00 0.50
       30.39 15.23 0.70 4.62 123.00 0.00 0.50
       30.47 16.80 0.78 4.65 123.00 0.00 0.50
       30.53 18.09 0.86 4.75 123.00 0.00 0.50
       30.60 18.74 0.92 4.90 123.00 0.00 0.50
       30.66 19.11 0.95 4.98 123.00 0.00 0.50
       30.73 19.57 0.96 4.89 123.00 0.00 0.50
       30.79 20.40 0.92 4.50 123.00 0.00 0.50
       30.86 20.95 0.81 3.88 123.00 0.00 0.50
       30.92 21.14 0.68 3.24 123.00 0.00 0.50
       30.99 20.21 0.59 2.93 123.00 0.00 0.50
       31.05 19.29 0.57 2.97 123.00 0.00 0.50
       31.12 17.44 0.55 3.14 123.00 0.00 0.50
       31.18 15.60 0.54 3.44 123.00 0.00 0.50
       31.23 13.01 0.52 3.99 123.00 0.00 0.50
       31.32 14.12 0.26 1.82 123.00 0.00 0.50
       31.39 12.83 0.25 1.92 123.00 0.00 0.50
       31.45 12.18 0.25 2.02 123.00 0.00 0.50
       31.52 11.44 0.25 2.23 123.00 0.00 0.50
       31.58 10.98 0.26 2.38 123.00 0.00 0.50
       31.64 10.61 0.26 2.45 123.00 0.00 0.50
       31.70 10.61 0.26 2.41 123.00 0.00 0.50
       31.77 10.61 0.25 2.38 123.00 0.00 0.50
       31.83 10.61 0.24 2.30 123.00 0.00 0.50
       31.90 10.61 0.22 2.10 123.00 0.00 0.50
       31.96 10.61 0.22 2.11 123.00 0.00 0.50
       32.03 10.89 0.22 2.06 123.00 0.00 0.50
       32.10 10.98 0.23 2.10 123.00 0.00 0.50
       32.16 10.98 0.25 2.24 123.00 0.00 0.50
       32.23 10.71 0.25 2.32 123.00 0.00 0.50
       32.30 10.71 0.26 2.41 123.00 0.00 0.50
       32.36 10.52 0.28 2.70 123.00 0.00 0.50
       32.43 10.52 0.31 2.97 123.00 0.00 0.50
       32.49 10.89 0.34 3.08 123.00 0.00 0.50
       32.56 10.89 0.34 3.15 123.00 0.00 0.50
       32.62 10.98 0.34 3.09 123.00 0.00 0.50
       32.69 11.35 0.35 3.08 123.00 0.00 0.50
       32.75 11.44 0.37 3.25 123.00 0.00 0.50



       32.82 11.44 0.39 3.42 123.00 0.00 0.50
       32.88 11.44 0.40 3.50 123.00 0.00 0.50
       32.95 11.54 0.40 3.42 123.00 0.00 0.50
       33.02 11.54 0.40 3.44 123.00 0.00 0.50
       33.08 11.35 0.40 3.53 123.00 0.00 0.50
       33.14 11.35 0.40 3.53 123.00 0.00 0.50
       33.20 10.89 0.40 3.68 123.00 0.00 0.50
       33.27 10.71 0.40 3.73 123.00 0.00 0.50
       33.33 10.98 0.39 3.52 123.00 0.00 0.50
       33.40 11.54 0.31 2.69 123.00 0.00 0.50
       33.46 12.28 0.23 1.85 123.00 0.00 0.50
       33.53 13.11 0.19 1.46 123.00 0.00 0.50
       33.62 13.57 0.29 2.16 123.00 0.00 0.50
       33.69 13.38 0.48 3.61 123.00 0.00 0.50
       33.76 13.48 0.67 4.93 123.00 0.00 0.50
       33.79 14.21 0.75 5.31 123.00 0.00 0.50
       33.85 17.72 0.90 5.09 123.00 0.00 0.50
       33.95 27.60 1.10 3.97 123.00 0.00 0.50
       34.00 39.41 1.17 2.96 123.00 0.00 0.50
       34.07 44.86 1.17 2.61 123.00 0.00 0.50
       34.13 50.30 1.13 2.25 123.00 0.00 0.50
       34.20 58.33 1.04 1.78 123.00 0.00 0.50
       34.26 66.82 0.90 1.34 123.00 0.00 0.50
       34.33 74.76 0.74 0.99 123.00 0.00 0.50
       34.39 79.65 0.64 0.80 123.00 0.00 0.50
       34.46 81.77 0.59 0.73 123.00 0.00 0.50
       34.52 82.14 0.59 0.72 123.00 0.00 0.50
       34.59 81.04 0.64 0.79 123.00 0.00 0.50
       34.65 80.99 0.70 0.86 123.00 0.00 0.50
       34.72 80.94 0.72 0.89 123.00 0.00 0.50
       34.78 84.08 0.71 0.85 123.00 0.00 0.50
       34.85 89.07 0.67 0.75 123.00 0.00 0.50
       34.91 94.42 0.59 0.63 123.00 0.00 0.50
       34.98 101.60 0.51 0.51 123.00 0.00 0.50
       35.05 109.40 0.52 0.47 123.20 0.00 0.50
       35.12 118.20 0.55 0.46 123.20 0.00 0.50
       35.18 126.50 0.62 0.49 123.20 0.00 0.50
       35.25 135.50 0.71 0.52 123.20 0.00 0.50
       35.31 143.80 0.78 0.54 123.20 0.00 0.50
       35.38 150.90 0.84 0.56 123.20 0.00 0.50
       35.44 155.70 0.89 0.57 123.20 0.00 0.50
       35.50 158.40 0.95 0.60 123.20 0.00 0.50
       35.57 160.10 1.04 0.65 123.20 0.00 0.50
       35.64 160.90 1.13 0.70 123.20 0.00 0.50
       35.71 160.90 1.22 0.76 123.20 0.00 0.50
       35.77 160.50 1.30 0.81 123.20 0.00 0.50
       35.84 159.20 1.38 0.87 123.20 0.00 0.50
       35.90 157.40 1.47 0.94 123.20 0.00 0.50
       35.97 154.90 1.57 1.01 123.20 0.00 0.50
       36.04 152.00 1.65 1.09 123.20 0.00 0.50



       36.10 147.40 1.75 1.19 123.20 0.00 0.50
       36.16 141.00 1.89 1.34 123.20 0.00 0.50
       36.23 133.00 1.95 1.46 123.20 0.00 0.50
       36.29 125.10 1.93 1.54 123.20 0.00 0.50
       36.36 119.80 2.10 1.75 123.20 0.00 0.50
       36.42 120.70 2.09 1.73 123.20 0.00 0.50
       36.49 128.60 1.93 1.50 123.20 0.00 0.50
       36.55 132.90 1.76 1.33 123.20 0.00 0.50
       36.64 135.60 1.54 1.13 123.20 0.00 0.50
       36.71 141.40 1.36 0.96 123.20 0.00 0.50
       36.77 150.70 1.26 0.83 123.20 0.00 0.50
       36.84 157.70 1.26 0.80 123.20 0.00 0.50
       36.90 161.70 1.30 0.80 123.20 0.00 0.50
       36.97 161.40 1.37 0.85 123.20 0.00 0.50
       37.03 160.00 1.45 0.91 123.20 0.00 0.50
       37.10 159.00 1.53 0.96 123.20 0.00 0.50
       37.16 158.10 1.57 1.00 123.20 0.00 0.50
       37.23 156.10 1.62 1.04 123.20 0.00 0.50
       37.29 154.00 1.65 1.07 123.20 0.00 0.50
       37.36 151.00 1.71 1.13 123.20 0.00 0.50
       37.42 147.80 1.74 1.18 123.20 0.00 0.50
       37.49 146.90 1.73 1.18 123.20 0.00 0.50
       37.55 152.20 1.68 1.11 123.20 0.00 0.50
       37.62 165.20 1.61 0.98 123.20 0.00 0.50
       37.68 178.40 1.53 0.86 123.20 0.00 0.50
       37.75 193.30 1.42 0.74 123.20 0.00 0.50
       37.81 201.20 1.33 0.66 123.20 0.00 0.50
       37.88 202.90 1.28 0.63 123.20 0.00 0.50
       37.95 203.20 1.28 0.63 123.20 0.00 0.50
       38.01 203.40 1.30 0.64 123.20 0.00 0.50
       38.08 203.50 1.37 0.67 123.20 0.00 0.50
       38.14 203.40 1.47 0.72 123.20 0.00 0.50
       38.21 204.70 1.60 0.78 123.20 0.00 0.50
       38.27 208.50 1.72 0.82 123.20 0.00 0.50
       38.34 213.20 1.87 0.88 123.20 0.00 0.50
       38.40 218.20 2.03 0.93 123.20 0.00 0.50
       38.47 222.20 2.19 0.99 123.20 0.00 0.50
       38.54 223.70 2.35 1.05 123.20 0.00 0.50
       38.60 222.80 2.50 1.12 123.20 0.00 0.50
       38.67 221.90 2.63 1.19 123.20 0.00 0.50
       38.74 219.90 2.74 1.25 123.20 0.00 0.50
       38.80 218.80 2.83 1.29 123.20 0.00 0.50
       38.87 218.10 2.88 1.32 123.20 0.00 0.50
       38.94 217.70 2.91 1.34 123.20 0.00 0.50
       39.00 217.90 2.93 1.34 123.20 0.00 0.50
       39.06 216.30 2.97 1.37 123.20 0.00 0.50
       39.13 214.30 3.01 1.40 123.20 0.00 0.50
       39.19 211.70 3.07 1.45 123.20 0.00 0.50
       39.25 209.60 2.68 1.28 123.20 0.00 0.50
       39.32 207.00 1.77 0.86 123.20 0.00 0.50



       39.39 204.90 1.85 0.90 123.20 0.00 0.50
       39.46 204.50 1.93 0.95 123.20 0.00 0.50
       39.52 204.20 2.03 0.99 123.20 0.00 0.50
       39.58 197.10 2.10 1.06 123.20 0.00 0.50
       39.66 190.60 2.18 1.14 123.20 0.00 0.50
       39.72 199.70 2.26 1.13 123.20 0.00 0.50
       39.79 200.60 2.43 1.21 123.20 0.00 0.50
       39.85 200.90 2.58 1.29 123.20 0.00 0.50
       39.92 200.10 2.67 1.34 123.20 0.00 0.50
       39.98 198.90 2.72 1.37 123.20 0.00 0.50
       40.05 197.50 2.77 1.40 123.20 0.00 0.50
       40.09 197.00 2.79 1.41 123.20 0.00 0.50
       40.15 196.50 2.81 1.43 123.20 0.00 0.50
       40.22 196.10 2.83 1.44 123.20 0.00 0.50
       40.29 196.80 2.86 1.45 123.20 0.00 0.50
       40.38 198.70 2.87 1.45 123.20 0.00 0.50
       40.45 201.20 2.89 1.44 123.20 0.00 0.50
       40.48 201.70 2.91 1.44 123.20 0.00 0.50
       40.55 202.10 2.91 1.44 123.20 0.00 0.50
       40.64 200.60 2.92 1.46 123.20 0.00 0.50
       40.70 197.90 2.91 1.47 123.20 0.00 0.50
       40.77 193.30 2.88 1.49 123.20 0.00 0.50
       40.83 189.20 2.85 1.50 123.20 0.00 0.50
       40.90 186.10 2.80 1.50 123.20 0.00 0.50
       40.97 184.50 2.75 1.49 123.20 0.00 0.50
       41.03 182.80 2.72 1.49 123.20 0.00 0.50
       41.09 180.70 2.68 1.48 123.20 0.00 0.50
       41.16 178.80 2.63 1.47 123.20 0.00 0.50
       41.22 175.20 2.58 1.47 123.20 0.00 0.50
       41.29 175.50 2.52 1.43 123.20 0.00 0.50
       41.35 175.50 2.42 1.38 123.20 0.00 0.50
       41.42 175.90 2.19 1.25 123.20 0.00 0.50
       41.48 187.60 1.95 1.04 123.20 0.00 0.50
       41.55 198.60 1.68 0.85 123.20 0.00 0.50
       41.61 206.80 1.43 0.69 123.20 0.00 0.50
       41.68 207.50 1.54 0.74 123.20 0.00 0.50
       41.74 203.80 1.59 0.78 123.20 0.00 0.50
       41.81 197.70 1.63 0.83 123.20 0.00 0.50
       41.88 190.20 1.69 0.89 123.20 0.00 0.50
       41.95 157.70 1.74 1.10 123.20 0.00 0.50
       42.01 172.70 1.73 1.00 123.20 0.00 0.50
       42.08 167.30 1.72 1.03 123.20 0.00 0.50
       42.14 164.10 1.79 1.09 123.20 0.00 0.50
       42.21 164.60 1.94 1.18 123.20 0.00 0.50
       42.27 170.10 2.03 1.19 123.20 0.00 0.50
       42.34 178.30 1.93 1.08 123.20 0.00 0.50
       42.40 184.50 1.70 0.92 123.20 0.00 0.50
       42.46 183.00 1.52 0.83 123.20 0.00 0.50
       42.53 174.90 1.48 0.84 123.20 0.00 0.50
       42.59 166.20 1.44 0.87 123.20 0.00 0.50



       42.66 157.60 1.55 0.98 123.20 0.00 0.50
       42.72 147.30 1.74 1.18 123.20 0.00 0.50
       42.79 133.00 1.91 1.44 123.20 0.00 0.50
       42.86 116.00 2.02 1.74 123.20 0.00 0.50
       42.93 101.50 2.08 2.05 123.20 0.00 0.50
       42.99 93.40 2.10 2.24 123.20 0.00 0.50
       43.06 89.25 2.10 2.35 123.20 0.00 0.50
       43.13 87.68 2.11 2.40 123.20 0.00 0.50
       43.19 88.79 2.13 2.39 123.20 0.00 0.50
       43.26 91.28 2.15 2.36 123.20 0.00 0.50
       43.32 97.56 2.17 2.23 123.20 0.00 0.50
       43.38 104.80 2.16 2.06 123.20 0.00 0.50
       43.45 111.90 2.07 1.85 123.20 0.00 0.50
       43.51 118.90 1.98 1.67 123.20 0.00 0.50
       43.57 125.60 1.98 1.58 123.20 0.00 0.50
       43.64 133.30 2.00 1.50 123.20 0.00 0.50
       43.71 139.30 2.04 1.47 123.20 0.00 0.50
       43.77 143.80 2.08 1.45 123.20 0.00 0.50
       43.84 145.00 2.10 1.45 123.20 0.00 0.50
       43.91 145.80 2.11 1.44 123.20 0.00 0.50
       43.97 146.10 2.09 1.43 123.20 0.00 0.50
       44.04 146.00 2.06 1.41 123.20 0.00 0.50
       44.10 147.20 2.04 1.38 123.20 0.00 0.50
       44.17 147.70 2.02 1.37 123.20 0.00 0.50
       44.23 146.40 2.05 1.40 123.20 0.00 0.50
       44.30 142.60 2.11 1.48 123.20 0.00 0.50
       44.37 135.00 2.13 1.58 123.20 0.00 0.50
       44.43 128.00 2.10 1.64 123.20 0.00 0.50
       44.50 121.50 2.11 1.74 123.20 0.00 0.50
       44.56 116.60 2.18 1.87 123.20 0.00 0.50
       44.63 109.90 2.30 2.10 123.20 0.00 0.50
       44.70 101.40 2.35 2.32 123.20 0.00 0.50
       44.77 97.93 2.30 2.35 123.20 0.00 0.50
       44.84 95.34 2.24 2.35 123.20 0.00 0.50
       44.90 98.76 2.12 2.14 123.20 0.00 0.50
       44.97 104.10 1.92 1.85 123.20 0.00 0.50
       45.03 105.50 1.74 1.65 124.10 0.00 0.50
       45.10 104.10 1.61 1.54 124.10 0.00 0.50
       45.17 99.49 1.53 1.54 124.10 0.00 0.50
       45.23 92.11 1.50 1.63 124.10 0.00 0.50
       45.30 84.27 1.50 1.78 124.10 0.00 0.50
       45.36 73.47 1.50 2.05 124.10 0.00 0.50
       45.42 61.10 1.51 2.47 124.10 0.00 0.50
       45.49 48.82 1.51 3.09 124.10 0.00 0.50
       45.55 40.89 1.50 3.68 124.10 0.00 0.50
       45.61 33.60 1.50 4.46 124.10 0.00 0.50
       45.68 27.97 1.46 5.21 124.10 0.00 0.50
       45.75 26.21 1.33 5.09 124.10 0.00 0.50
       45.81 25.10 1.14 4.53 124.10 0.00 0.50
       45.88 23.17 0.92 3.98 124.10 0.00 0.50



       45.94 21.69 0.79 3.65 124.10 0.00 0.50
       46.01 20.30 0.76 3.72 124.10 0.00 0.50
       46.07 20.40 0.72 3.52 124.10 0.00 0.50
       46.13 20.49 0.68 3.34 124.10 0.00 0.50
       46.20 21.14 0.69 3.28 124.10 0.00 0.50
       46.26 22.43 0.75 3.34 124.10 0.00 0.50
       46.33 24.27 0.84 3.47 124.10 0.00 0.50
       46.39 26.67 0.96 3.60 124.10 0.00 0.50
       46.46 28.98 1.09 3.77 124.10 0.00 0.50
       46.52 30.46 1.21 3.97 124.10 0.00 0.50
       46.59 31.84 1.32 4.13 124.10 0.00 0.50
       46.65 32.40 1.42 4.39 124.10 0.00 0.50
       46.72 32.58 1.52 4.67 124.10 0.00 0.50
       46.79 32.49 1.58 4.87 124.10 0.00 0.50
       46.86 33.32 1.64 4.93 124.10 0.00 0.50
       46.92 35.07 1.77 5.06 124.10 0.00 0.50
       46.99 37.47 1.91 5.10 124.10 0.00 0.50
       47.05 40.70 1.94 4.76 124.10 0.00 0.50
       47.12 41.63 1.92 4.60 124.10 0.00 0.50
       47.18 38.95 1.94 4.98 124.10 0.00 0.50
       47.25 36.00 2.00 5.56 124.10 0.00 0.50
       47.31 36.09 1.95 5.41 124.10 0.00 0.50
       47.38 36.18 1.83 5.07 124.10 0.00 0.50
       47.44 42.27 2.29 5.41 124.10 0.00 0.50
       47.51 48.73 2.64 5.43 124.10 0.00 0.50
       47.58 54.18 3.01 5.55 124.10 0.00 0.50
       47.64 57.13 3.34 5.85 124.10 0.00 0.50
       47.72 65.71 3.60 5.48 124.10 0.00 0.50
       47.79 67.19 3.66 5.44 124.10 0.00 0.50
       47.85 69.22 3.60 5.20 124.10 0.00 0.50
       47.92 80.11 3.48 4.34 124.10 0.00 0.50
       47.98 99.86 3.30 3.30 124.10 0.00 0.50
       48.05 121.40 3.12 2.57 124.10 0.00 0.50
       48.11 138.80 3.01 2.17 124.10 0.00 0.50
       48.17 149.10 2.91 1.95 124.10 0.00 0.50
       48.24 154.10 2.88 1.87 124.10 0.00 0.50
       48.31 155.60 2.90 1.86 124.10 0.00 0.50
       48.38 155.10 2.91 1.88 124.10 0.00 0.50
       48.44 150.70 2.95 1.96 124.10 0.00 0.50
       48.51 144.40 3.00 2.08 124.10 0.00 0.50
       48.57 137.40 3.03 2.21 124.10 0.00 0.50
       48.63 130.20 3.08 2.36 124.10 0.00 0.50
       48.70 120.50 3.05 2.53 124.10 0.00 0.50
       48.76 113.20 2.89 2.55 124.10 0.00 0.50
       48.83 108.90 2.69 2.47 124.10 0.00 0.50
       48.89 108.80 2.50 2.30 124.10 0.00 0.50
       48.96 110.70 2.31 2.09 124.10 0.00 0.50
       49.02 108.30 2.21 2.04 124.10 0.00 0.50
       49.09 99.40 2.20 2.22 124.10 0.00 0.50
       49.15 82.70 2.21 2.67 124.10 0.00 0.50



       49.21 65.62 2.20 3.36 124.10 0.00 0.50
       49.28 52.42 2.13 4.06 124.10 0.00 0.50
       49.34 45.22 2.02 4.46 124.10 0.00 0.50
       49.41 39.23 1.91 4.87 124.10 0.00 0.50
       49.50 31.38 1.74 5.53 124.10 0.00 0.50
       49.57 27.87 1.61 5.78 124.10 0.00 0.50
       49.63 27.13 1.43 5.28 124.10 0.00 0.50
       49.70 27.69 1.33 4.82 124.10 0.00 0.50
       49.77 28.61 1.27 4.45 124.10 0.00 0.50
       49.80 29.07 1.27 4.38 124.10 0.00 0.50
       49.87 30.27 1.34 4.41 124.10 0.00 0.50
       49.93 31.20 1.38 4.41 124.10 0.00 0.50
       50.02 30.00 0.00 0.00 123.10 0.00 0.50
       50.07 33.13 0.00 0.00 123.10 0.00 0.50
       50.14 33.50 0.00 0.00 123.10 0.00 0.50
       50.20 34.15 0.00 0.00 123.10 0.00 0.50
       50.26 37.38 0.00 0.00 123.10 0.00 0.50
       50.33 41.07 0.00 0.00 123.10 0.00 0.50
 __________________________________________________
 Modify Robertson method generates Fines from qc/fs. Inputted Fines are not 
relevant.

Output Results:
 Settlement of Saturated Sands=4.62 in.
 Settlement of Unsaturated Sands=0.64 in.
 Total Settlement of Saturated and Unsaturated Sands=5.27 in.
 Differential Settlement=2.633 to 3.475 in.

         Depth CRRm CSRfs F.S. S_sat. S_dry S_all
       ft  in. in. in.
 _______________________________________________________
       0.00 2.00 0.63 5.00 4.62 0.64 5.27
       0.05 2.08 0.63 5.00 4.62 0.64 5.27
       0.10 2.08 0.63 5.00 4.62 0.64 5.27
       0.15 2.08 0.63 5.00 4.62 0.64 5.27
       0.20 2.08 0.63 5.00 4.62 0.64 5.27
       0.25 2.08 0.63 5.00 4.62 0.64 5.27
       0.30 2.08 0.63 5.00 4.62 0.64 5.27
       0.35 2.08 0.63 5.00 4.62 0.64 5.27
       0.40 2.08 0.63 5.00 4.62 0.64 5.27
       0.45 1.58 0.63 5.00 4.62 0.64 5.27
       0.50 1.04 0.63 5.00 4.62 0.64 5.27
       0.55 0.70 0.63 5.00 4.62 0.64 5.27
       0.60 0.49 0.63 5.00 4.62 0.64 5.27
       0.65 0.35 0.63 5.00 4.62 0.64 5.26
       0.70 0.29 0.63 5.00 4.62 0.64 5.26
       0.75 0.24 0.63 5.00 4.62 0.64 5.26
       0.80 0.21 0.63 5.00 4.62 0.64 5.26
       0.85 0.18 0.63 5.00 4.62 0.64 5.26
       0.90 0.16 0.63 5.00 4.62 0.64 5.26



       0.95 0.14 0.63 5.00 4.62 0.64 5.26
       1.00 0.13 0.63 5.00 4.62 0.64 5.26
       1.05 0.12 0.63 5.00 4.62 0.64 5.26
       1.10 0.12 0.63 5.00 4.62 0.64 5.26
       1.15 0.11 0.63 5.00 4.62 0.64 5.26
       1.20 0.11 0.63 5.00 4.62 0.64 5.26
       1.25 0.10 0.63 5.00 4.62 0.63 5.26
       1.30 0.10 0.63 5.00 4.62 0.63 5.26
       1.35 0.10 0.63 5.00 4.62 0.63 5.26
       1.40 0.09 0.63 5.00 4.62 0.63 5.25
       1.45 0.09 0.63 5.00 4.62 0.62 5.25
       1.50 0.09 0.63 5.00 4.62 0.62 5.24
       1.55 0.09 0.63 5.00 4.62 0.61 5.23
       1.60 0.10 0.63 5.00 4.62 0.60 5.22
       1.65 0.10 0.63 5.00 4.62 0.59 5.21
       1.70 0.10 0.63 5.00 4.62 0.58 5.20
       1.75 0.10 0.63 5.00 4.62 0.57 5.20
       1.80 0.11 0.63 5.00 4.62 0.56 5.19
       1.85 0.11 0.63 5.00 4.62 0.55 5.18
       1.90 0.11 0.63 5.00 4.62 0.54 5.17
       1.95 0.12 0.63 5.00 4.62 0.53 5.15
       2.00 0.14 0.63 5.00 4.62 0.52 5.15
       2.05 0.16 0.63 5.00 4.62 0.52 5.14
       2.10 0.17 0.63 5.00 4.62 0.51 5.14
       2.15 0.18 0.63 5.00 4.62 0.51 5.14
       2.20 0.19 0.63 5.00 4.62 0.51 5.13
       2.25 0.21 0.63 5.00 4.62 0.50 5.13
       2.30 0.22 0.63 5.00 4.62 0.50 5.13
       2.35 0.22 0.63 5.00 4.62 0.50 5.12
       2.40 0.22 0.63 5.00 4.62 0.49 5.12
       2.45 0.22 0.63 5.00 4.62 0.49 5.11
       2.50 0.22 0.63 5.00 4.62 0.48 5.11
       2.55 0.21 0.63 5.00 4.62 0.47 5.10
       2.60 0.20 0.63 5.00 4.62 0.46 5.08
       2.65 0.19 0.63 5.00 4.62 0.45 5.07
       2.70 0.19 0.63 5.00 4.62 0.44 5.06
       2.75 0.18 0.63 5.00 4.62 0.42 5.05
       2.80 0.17 0.63 5.00 4.62 0.41 5.03
       2.85 0.16 0.63 5.00 4.62 0.40 5.02
       2.90 0.15 0.63 5.00 4.62 0.38 5.01
       2.95 0.15 0.63 5.00 4.62 0.37 4.99
       3.00 0.15 0.63 5.00 4.62 0.35 4.98
       3.05 0.15 0.63 5.00 4.62 0.34 4.96
       3.10 0.14 0.63 5.00 4.62 0.32 4.95
       3.15 0.14 0.63 5.00 4.62 0.31 4.93
       3.20 0.15 0.63 5.00 4.62 0.30 4.92
       3.25 0.15 0.63 5.00 4.62 0.28 4.91
       3.30 0.15 0.63 5.00 4.62 0.27 4.89
       3.35 0.15 0.63 5.00 4.62 0.25 4.88
       3.40 0.15 0.63 5.00 4.62 0.24 4.87



       3.45 0.16 0.63 5.00 4.62 0.23 4.85
       3.50 0.16 0.63 5.00 4.62 0.22 4.84
       3.55 0.16 0.63 5.00 4.62 0.20 4.83
       3.60 0.17 0.63 5.00 4.62 0.19 4.82
       3.65 0.17 0.63 5.00 4.62 0.18 4.81
       3.70 0.17 0.63 5.00 4.62 0.17 4.79
       3.75 0.17 0.63 5.00 4.62 0.16 4.78
       3.80 0.17 0.63 5.00 4.62 0.15 4.77
       3.85 0.16 0.63 5.00 4.62 0.14 4.76
       3.90 0.17 0.63 5.00 4.62 0.13 4.75
       3.95 0.17 0.63 5.00 4.62 0.12 4.74
       4.00 0.17 0.63 5.00 4.62 0.11 4.73
       4.05 0.17 0.63 5.00 4.62 0.10 4.72
       4.10 0.16 0.63 5.00 4.62 0.09 4.71
       4.15 0.16 0.63 5.00 4.62 0.08 4.71
       4.20 0.17 0.63 5.00 4.62 0.08 4.70
       4.25 0.17 0.62 5.00 4.62 0.07 4.70
       4.30 0.18 0.62 5.00 4.62 0.07 4.69
       4.35 0.18 0.62 5.00 4.62 0.06 4.69
       4.40 0.18 0.62 5.00 4.62 0.06 4.68
       4.45 0.18 0.62 5.00 4.62 0.06 4.68
       4.50 0.19 0.62 5.00 4.62 0.05 4.67
       4.55 0.19 0.62 5.00 4.62 0.05 4.67
       4.60 0.19 0.62 5.00 4.62 0.04 4.66
       4.65 0.20 0.62 5.00 4.62 0.03 4.66
       4.70 0.20 0.62 5.00 4.62 0.03 4.65
       4.75 0.21 0.62 5.00 4.62 0.02 4.65
       4.80 0.22 0.62 5.00 4.62 0.02 4.64
       4.85 0.25 0.62 5.00 4.62 0.01 4.64
       4.90 0.26 0.62 5.00 4.62 0.01 4.63
       4.95 0.27 0.62 5.00 4.62 0.00 4.63
       5.00 0.29 0.62 0.46* 4.62 0.00 4.62
       5.05 0.33 0.63 0.53* 4.61 0.00 4.61
       5.10 0.39 0.63 0.62* 4.61 0.00 4.61
       5.15 0.43 0.63 0.68* 4.60 0.00 4.60
       5.20 0.45 0.64 0.71* 4.59 0.00 4.59
       5.25 0.47 0.64 0.74* 4.59 0.00 4.59
       5.30 0.48 0.64 0.75* 4.58 0.00 4.58
       5.35 0.48 0.65 0.74* 4.58 0.00 4.58
       5.40 0.47 0.65 0.72* 4.57 0.00 4.57
       5.45 0.45 0.65 0.70* 4.57 0.00 4.57
       5.50 0.45 0.65 0.69* 4.56 0.00 4.56
       5.55 0.45 0.66 0.68* 4.55 0.00 4.55
       5.60 0.44 0.66 0.67* 4.55 0.00 4.55
       5.65 0.44 0.66 0.67* 4.54 0.00 4.54
       5.70 0.44 0.67 0.66* 4.53 0.00 4.53
       5.75 0.44 0.67 0.65* 4.53 0.00 4.53
       5.80 0.43 0.67 0.64* 4.52 0.00 4.52
       5.85 0.43 0.67 0.63* 4.51 0.00 4.51
       5.90 0.42 0.68 0.62* 4.51 0.00 4.51



       5.95 0.41 0.68 0.61* 4.50 0.00 4.50
       6.00 0.40 0.68 0.59* 4.49 0.00 4.49
       6.05 0.39 0.68 0.57* 4.49 0.00 4.49
       6.10 0.38 0.69 0.55* 4.48 0.00 4.48
       6.15 0.36 0.69 0.53* 4.47 0.00 4.47
       6.20 0.35 0.69 0.50* 4.46 0.00 4.46
       6.25 0.33 0.69 0.47* 4.45 0.00 4.45
       6.30 0.31 0.70 0.45* 4.44 0.00 4.44
       6.35 0.30 0.70 0.42* 4.43 0.00 4.43
       6.40 0.27 0.70 0.39* 4.42 0.00 4.42
       6.45 0.24 0.70 0.35* 4.41 0.00 4.41
       6.50 0.22 0.71 0.31* 4.40 0.00 4.40
       6.55 0.20 0.71 0.28* 4.39 0.00 4.39
       6.60 0.18 0.71 0.25* 4.38 0.00 4.38
       6.65 0.17 0.71 0.23* 4.36 0.00 4.36
       6.70 0.16 0.72 0.22* 4.35 0.00 4.35
       6.75 0.15 0.72 0.20* 4.34 0.00 4.34
       6.80 0.14 0.72 0.19* 4.32 0.00 4.32
       6.85 0.13 0.72 0.18* 4.31 0.00 4.31
       6.90 0.13 0.73 0.18* 4.29 0.00 4.29
       6.95 0.13 0.73 0.18* 4.28 0.00 4.28
       7.00 0.13 0.73 0.17* 4.27 0.00 4.27
       7.05 0.13 0.73 0.17* 4.25 0.00 4.25
       7.10 0.13 0.73 0.17* 4.24 0.00 4.24
       7.15 0.13 0.74 0.17* 4.22 0.00 4.22
       7.20 0.12 0.74 0.17* 4.21 0.00 4.21
       7.25 0.12 0.74 0.17* 4.19 0.00 4.19
       7.30 0.12 0.74 0.17* 4.18 0.00 4.18
       7.35 0.12 0.74 0.17* 4.16 0.00 4.16
       7.40 0.13 0.75 0.17* 4.15 0.00 4.15
       7.45 0.13 0.75 0.17* 4.13 0.00 4.13
       7.50 0.13 0.75 0.17* 4.12 0.00 4.12
       7.55 0.13 0.75 0.17* 4.10 0.00 4.10
       7.60 0.13 0.75 0.17* 4.09 0.00 4.09
       7.65 0.13 0.76 0.17* 4.08 0.00 4.08
       7.70 0.13 0.76 0.16* 4.06 0.00 4.06
       7.75 0.12 0.76 0.16* 4.05 0.00 4.05
       7.80 0.12 0.76 0.16* 4.03 0.00 4.03
       7.85 0.12 0.76 0.16* 4.02 0.00 4.02
       7.90 0.12 0.77 0.16* 4.00 0.00 4.00
       7.95 0.12 0.77 0.16* 3.98 0.00 3.98
       8.00 0.12 0.77 0.16* 3.97 0.00 3.97
       8.05 0.12 0.77 0.15* 3.95 0.00 3.95
       8.10 0.12 0.77 0.15* 3.94 0.00 3.94
       8.15 0.12 0.78 0.15* 3.92 0.00 3.92
       8.20 0.12 0.78 0.16* 3.91 0.00 3.91
       8.25 0.13 0.78 0.17* 3.89 0.00 3.89
       8.30 0.14 0.78 0.17* 3.88 0.00 3.88
       8.35 0.14 0.78 0.18* 3.87 0.00 3.87
       8.40 0.14 0.78 0.18* 3.85 0.00 3.85



       8.45 0.14 0.79 0.18* 3.84 0.00 3.84
       8.50 0.14 0.79 0.18* 3.83 0.00 3.83
       8.55 0.13 0.79 0.17* 3.82 0.00 3.82
       8.60 0.14 0.79 0.17* 3.80 0.00 3.80
       8.65 0.14 0.79 0.18* 3.79 0.00 3.79
       8.70 0.15 0.79 0.19* 3.77 0.00 3.77
       8.75 0.16 0.80 0.21* 3.76 0.00 3.76
       8.80 0.17 0.80 0.22* 3.75 0.00 3.75
       8.85 0.17 0.80 0.22* 3.73 0.00 3.73
       8.90 0.17 0.80 0.21* 3.72 0.00 3.72
       8.95 0.17 0.80 0.21* 3.71 0.00 3.71
       9.00 0.18 0.80 0.22* 3.69 0.00 3.69
       9.05 0.18 0.81 0.22* 3.68 0.00 3.68
       9.10 0.18 0.81 0.23* 3.67 0.00 3.67
       9.15 0.19 0.81 0.23* 3.65 0.00 3.65
       9.20 0.19 0.81 0.24* 3.64 0.00 3.64
       9.25 0.19 0.81 0.24* 3.63 0.00 3.63
       9.30 0.19 0.81 0.24* 3.61 0.00 3.61
       9.35 0.19 0.82 0.23* 3.60 0.00 3.60
       9.40 0.18 0.82 0.23* 3.59 0.00 3.59
       9.45 0.18 0.82 0.22* 3.58 0.00 3.58
       9.50 0.17 0.82 0.21* 3.56 0.00 3.56
       9.55 0.17 0.82 0.21* 3.55 0.00 3.55
       9.60 0.16 0.82 0.20* 3.54 0.00 3.54
       9.65 0.16 0.82 0.20* 3.53 0.00 3.53
       9.70 0.16 0.83 0.19* 3.51 0.00 3.51
       9.75 0.16 0.83 0.19* 3.50 0.00 3.50
       9.80 0.15 0.83 0.19* 3.49 0.00 3.49
       9.85 0.15 0.83 0.18* 3.48 0.00 3.48
       9.90 0.15 0.83 0.17* 3.46 0.00 3.46
       9.95 0.14 0.83 0.17* 3.45 0.00 3.45
       10.00 0.13 0.83 0.16* 3.44 0.00 3.44
       10.05 0.12 0.84 0.15* 3.42 0.00 3.42
       10.10 0.12 0.84 0.14* 3.41 0.00 3.41
       10.15 0.12 0.84 0.14* 3.39 0.00 3.39
       10.20 0.11 0.84 0.14* 3.38 0.00 3.38
       10.25 0.11 0.84 0.13* 3.36 0.00 3.36
       10.30 0.11 0.84 0.13* 3.35 0.00 3.35
       10.35 0.11 0.84 0.13* 3.33 0.00 3.33
       10.40 0.10 0.85 0.12* 3.32 0.00 3.32
       10.45 0.10 0.85 0.12* 3.30 0.00 3.30
       10.50 0.10 0.85 0.11* 3.28 0.00 3.28
       10.55 0.10 0.85 0.11* 3.26 0.00 3.26
       10.60 0.10 0.85 0.12* 3.25 0.00 3.25
       10.65 0.10 0.85 0.12* 3.23 0.00 3.23
       10.70 0.10 0.85 0.12* 3.21 0.00 3.21
       10.75 0.10 0.85 0.12* 3.19 0.00 3.19
       10.80 0.10 0.86 0.12* 3.17 0.00 3.17
       10.85 0.11 0.86 0.13* 3.16 0.00 3.16
       10.90 0.11 0.86 0.13* 3.14 0.00 3.14



       10.95 0.12 0.86 0.14* 3.13 0.00 3.13
       11.00 0.12 0.86 0.14* 3.11 0.00 3.11
       11.05 0.12 0.86 0.13* 3.10 0.00 3.10
       11.10 0.11 0.86 0.13* 3.08 0.00 3.08
       11.15 0.11 0.86 0.13* 3.07 0.00 3.07
       11.20 0.11 0.86 0.12* 3.05 0.00 3.05
       11.25 0.11 0.87 0.12* 3.04 0.00 3.04
       11.30 0.11 0.87 0.12* 3.02 0.00 3.02
       11.35 0.11 0.87 0.12* 3.00 0.00 3.00
       11.40 0.11 0.87 0.12* 2.99 0.00 2.99
       11.45 0.10 0.87 0.12* 2.97 0.00 2.97
       11.50 0.10 0.87 0.12* 2.96 0.00 2.96
       11.55 0.10 0.87 0.12* 2.94 0.00 2.94
       11.60 0.10 0.87 0.11* 2.92 0.00 2.92
       11.65 0.10 0.87 0.11* 2.91 0.00 2.91
       11.70 0.10 0.88 0.11* 2.89 0.00 2.89
       11.75 0.10 0.88 0.11* 2.87 0.00 2.87
       11.80 0.10 0.88 0.11* 2.85 0.00 2.85
       11.85 0.10 0.88 0.11* 2.83 0.00 2.83
       11.90 0.10 0.88 0.11* 2.81 0.00 2.81
       11.95 0.10 0.88 0.11* 2.79 0.00 2.79
       12.00 0.10 0.88 0.11* 2.78 0.00 2.78
       12.05 0.10 0.88 0.11* 2.76 0.00 2.76
       12.10 0.10 0.88 0.12* 2.74 0.00 2.74
       12.15 0.11 0.89 0.12* 2.72 0.00 2.72
       12.20 0.11 0.89 0.12* 2.71 0.00 2.71
       12.25 0.12 0.89 0.13* 2.69 0.00 2.69
       12.30 0.13 0.89 0.14* 2.68 0.00 2.68
       12.35 0.14 0.89 0.16* 2.66 0.00 2.66
       12.40 0.16 0.89 0.17* 2.65 0.00 2.65
       12.45 0.17 0.89 0.20* 2.64 0.00 2.64
       12.50 0.21 0.89 0.23* 2.63 0.00 2.63
       12.55 0.25 0.89 0.28* 2.62 0.00 2.62
       12.60 0.32 0.89 0.36* 2.62 0.00 2.62
       12.65 2.00 0.90 5.00 2.62 0.00 2.62
       12.70 2.00 0.90 5.00 2.62 0.00 2.62
       12.75 2.00 0.90 5.00 2.62 0.00 2.62
       12.80 2.00 0.90 5.00 2.62 0.00 2.62
       12.85 2.00 0.90 5.00 2.62 0.00 2.62
       12.90 2.00 0.90 5.00 2.62 0.00 2.62
       12.95 0.49 0.90 0.54* 2.62 0.00 2.62
       13.00 0.25 0.90 0.27* 2.62 0.00 2.62
       13.05 0.22 0.90 0.24* 2.61 0.00 2.61
       13.10 0.23 0.90 0.25* 2.61 0.00 2.61
       13.15 0.29 0.90 0.32* 2.60 0.00 2.60
       13.20 0.37 0.91 0.41* 2.60 0.00 2.60
       13.25 0.37 0.91 0.40* 2.60 0.00 2.60
       13.30 2.00 0.91 5.00 2.60 0.00 2.60
       13.35 2.00 0.91 5.00 2.60 0.00 2.60
       13.40 2.00 0.91 5.00 2.60 0.00 2.60



       13.45 2.00 0.91 5.00 2.60 0.00 2.60
       13.50 2.00 0.91 5.00 2.60 0.00 2.60
       13.55 2.00 0.91 5.00 2.60 0.00 2.60
       13.60 2.00 0.91 5.00 2.60 0.00 2.60
       13.65 2.00 0.91 5.00 2.60 0.00 2.60
       13.70 2.00 0.91 5.00 2.60 0.00 2.60
       13.75 2.00 0.92 5.00 2.60 0.00 2.60
       13.80 2.00 0.92 5.00 2.60 0.00 2.60
       13.85 2.00 0.92 5.00 2.60 0.00 2.60
       13.90 2.00 0.92 5.00 2.60 0.00 2.60
       13.95 2.00 0.92 5.00 2.60 0.00 2.60
       14.00 2.00 0.92 5.00 2.60 0.00 2.60
       14.05 2.00 0.92 5.00 2.60 0.00 2.60
       14.10 2.00 0.92 5.00 2.60 0.00 2.60
       14.15 2.00 0.92 5.00 2.60 0.00 2.60
       14.20 2.00 0.92 5.00 2.60 0.00 2.60
       14.25 2.00 0.92 5.00 2.60 0.00 2.60
       14.30 2.00 0.92 5.00 2.60 0.00 2.60
       14.35 2.00 0.92 5.00 2.60 0.00 2.60
       14.40 2.00 0.93 5.00 2.60 0.00 2.60
       14.45 2.00 0.93 5.00 2.60 0.00 2.60
       14.50 2.00 0.93 5.00 2.60 0.00 2.60
       14.55 2.00 0.93 5.00 2.60 0.00 2.60
       14.60 2.00 0.93 5.00 2.60 0.00 2.60
       14.65 2.00 0.93 5.00 2.60 0.00 2.60
       14.70 2.00 0.93 5.00 2.60 0.00 2.60
       14.75 2.00 0.93 5.00 2.60 0.00 2.60
       14.80 2.00 0.93 5.00 2.60 0.00 2.60
       14.85 2.00 0.93 5.00 2.60 0.00 2.60
       14.90 2.00 0.93 5.00 2.60 0.00 2.60
       14.95 2.00 0.93 5.00 2.60 0.00 2.60
       15.00 2.00 0.93 5.00 2.60 0.00 2.60
       15.05 2.00 0.94 5.00 2.60 0.00 2.60
       15.10 2.00 0.94 5.00 2.60 0.00 2.60
       15.15 2.00 0.94 5.00 2.60 0.00 2.60
       15.20 2.00 0.94 5.00 2.60 0.00 2.60
       15.25 2.00 0.94 5.00 2.60 0.00 2.60
       15.30 2.00 0.94 5.00 2.60 0.00 2.60
       15.35 2.00 0.94 5.00 2.60 0.00 2.60
       15.40 2.00 0.94 5.00 2.60 0.00 2.60
       15.45 2.00 0.94 5.00 2.60 0.00 2.60
       15.50 2.00 0.94 5.00 2.60 0.00 2.60
       15.55 2.00 0.94 5.00 2.60 0.00 2.60
       15.60 2.00 0.94 5.00 2.60 0.00 2.60
       15.65 2.00 0.94 5.00 2.60 0.00 2.60
       15.70 2.00 0.94 5.00 2.60 0.00 2.60
       15.75 2.00 0.94 5.00 2.60 0.00 2.60
       15.80 2.00 0.94 5.00 2.60 0.00 2.60
       15.85 2.00 0.95 5.00 2.60 0.00 2.60
       15.90 2.00 0.95 5.00 2.60 0.00 2.60



       15.95 2.00 0.95 5.00 2.60 0.00 2.60
       16.00 2.00 0.95 5.00 2.60 0.00 2.60
       16.05 2.00 0.95 5.00 2.60 0.00 2.60
       16.10 2.00 0.95 5.00 2.60 0.00 2.60
       16.15 2.00 0.95 5.00 2.60 0.00 2.60
       16.20 2.00 0.95 5.00 2.60 0.00 2.60
       16.25 2.00 0.95 5.00 2.60 0.00 2.60
       16.30 0.42 0.95 0.44* 2.60 0.00 2.60
       16.35 0.42 0.95 0.44* 2.60 0.00 2.60
       16.40 0.44 0.95 0.46* 2.60 0.00 2.60
       16.45 0.42 0.95 0.44* 2.60 0.00 2.60
       16.50 0.49 0.95 0.51* 2.60 0.00 2.60
       16.55 0.55 0.95 0.58* 2.60 0.00 2.60
       16.60 0.55 0.95 0.58* 2.60 0.00 2.60
       16.65 0.32 0.95 0.34* 2.60 0.00 2.60
       16.70 0.14 0.96 0.15* 2.60 0.00 2.60
       16.75 0.10 0.96 0.11* 2.59 0.00 2.59
       16.80 0.11 0.96 0.11* 2.57 0.00 2.57
       16.85 0.11 0.96 0.11* 2.55 0.00 2.55
       16.90 0.11 0.96 0.11* 2.53 0.00 2.53
       16.95 0.11 0.96 0.11* 2.52 0.00 2.52
       17.00 0.11 0.96 0.11* 2.50 0.00 2.50
       17.05 0.11 0.96 0.11* 2.48 0.00 2.48
       17.10 0.11 0.96 0.11* 2.46 0.00 2.46
       17.15 0.11 0.96 0.12* 2.45 0.00 2.45
       17.20 0.12 0.96 0.13* 2.43 0.00 2.43
       17.25 0.14 0.96 0.15* 2.42 0.00 2.42
       17.30 0.22 0.96 0.23* 2.41 0.00 2.41
       17.35 0.43 0.96 0.45* 2.40 0.00 2.40
       17.40 2.00 0.96 5.00 2.40 0.00 2.40
       17.45 2.00 0.96 5.00 2.40 0.00 2.40
       17.50 2.00 0.96 5.00 2.40 0.00 2.40
       17.55 2.00 0.96 5.00 2.40 0.00 2.40
       17.60 2.00 0.96 5.00 2.40 0.00 2.40
       17.65 2.00 0.97 5.00 2.40 0.00 2.40
       17.70 2.00 0.97 5.00 2.40 0.00 2.40
       17.75 2.00 0.97 5.00 2.40 0.00 2.40
       17.80 2.00 0.97 5.00 2.40 0.00 2.40
       17.85 2.00 0.97 5.00 2.40 0.00 2.40
       17.90 2.00 0.97 5.00 2.40 0.00 2.40
       17.95 2.00 0.97 5.00 2.40 0.00 2.40
       18.00 2.00 0.97 5.00 2.40 0.00 2.40
       18.05 2.00 0.97 5.00 2.40 0.00 2.40
       18.10 2.00 0.97 5.00 2.40 0.00 2.40
       18.15 2.00 0.97 5.00 2.40 0.00 2.40
       18.20 2.00 0.97 5.00 2.40 0.00 2.40
       18.25 2.00 0.97 5.00 2.40 0.00 2.40
       18.30 2.00 0.97 5.00 2.40 0.00 2.40
       18.35 2.00 0.97 5.00 2.40 0.00 2.40
       18.40 2.00 0.97 5.00 2.40 0.00 2.40



       18.45 2.00 0.97 5.00 2.40 0.00 2.40
       18.50 2.00 0.97 5.00 2.40 0.00 2.40
       18.55 2.00 0.97 5.00 2.40 0.00 2.40
       18.60 2.00 0.97 5.00 2.40 0.00 2.40
       18.65 2.00 0.97 5.00 2.40 0.00 2.40
       18.70 2.00 0.98 5.00 2.40 0.00 2.40
       18.75 2.00 0.98 5.00 2.40 0.00 2.40
       18.80 2.00 0.98 5.00 2.40 0.00 2.40
       18.85 2.00 0.98 5.00 2.40 0.00 2.40
       18.90 2.00 0.98 5.00 2.40 0.00 2.40
       18.95 2.00 0.98 5.00 2.40 0.00 2.40
       19.00 2.00 0.98 5.00 2.40 0.00 2.40
       19.05 2.00 0.98 5.00 2.40 0.00 2.40
       19.10 2.00 0.98 5.00 2.40 0.00 2.40
       19.15 2.00 0.98 5.00 2.40 0.00 2.40
       19.20 2.00 0.98 5.00 2.40 0.00 2.40
       19.25 2.00 0.98 5.00 2.40 0.00 2.40
       19.30 2.00 0.98 5.00 2.40 0.00 2.40
       19.35 1.12 0.98 1.14 2.40 0.00 2.40
       19.40 0.83 0.98 0.84* 2.40 0.00 2.40
       19.45 0.57 0.98 0.58* 2.40 0.00 2.40
       19.50 0.45 0.98 0.46* 2.40 0.00 2.40
       19.55 0.38 0.98 0.38* 2.40 0.00 2.40
       19.60 0.32 0.98 0.33* 2.40 0.00 2.40
       19.65 0.26 0.98 0.26* 2.40 0.00 2.40
       19.70 0.19 0.98 0.19* 2.39 0.00 2.39
       19.75 0.14 0.98 0.15* 2.38 0.00 2.38
       19.80 0.15 0.98 0.15* 2.36 0.00 2.36
       19.85 0.16 0.98 0.16* 2.35 0.00 2.35
       19.90 0.17 0.98 0.17* 2.34 0.00 2.34
       19.95 0.17 0.99 0.17* 2.33 0.00 2.33
       20.00 0.17 0.99 0.18* 2.31 0.00 2.31
       20.05 0.17 0.99 0.18* 2.30 0.00 2.30
       20.10 0.17 0.99 0.17* 2.29 0.00 2.29
       20.15 0.17 0.99 0.18* 2.28 0.00 2.28
       20.20 0.18 0.99 0.18* 2.26 0.00 2.26
       20.25 0.18 0.99 0.18* 2.25 0.00 2.25
       20.30 0.18 0.99 0.18* 2.24 0.00 2.24
       20.35 0.18 0.99 0.19* 2.23 0.00 2.23
       20.40 0.18 0.99 0.18* 2.22 0.00 2.22
       20.45 0.18 0.99 0.18* 2.20 0.00 2.20
       20.50 0.18 0.99 0.18* 2.19 0.00 2.19
       20.55 0.18 0.99 0.18* 2.18 0.00 2.18
       20.60 0.18 0.99 0.18* 2.17 0.00 2.17
       20.65 0.18 0.99 0.18* 2.15 0.00 2.15
       20.70 0.18 0.99 0.18* 2.14 0.00 2.14
       20.75 0.18 0.99 0.18* 2.13 0.00 2.13
       20.80 0.19 0.99 0.19* 2.12 0.00 2.12
       20.85 0.20 0.99 0.20* 2.11 0.00 2.11
       20.90 0.20 0.99 0.21* 2.09 0.00 2.09



       20.95 0.21 0.99 0.21* 2.08 0.00 2.08
       21.00 0.22 0.99 0.22* 2.07 0.00 2.07
       21.05 0.22 0.99 0.23* 2.06 0.00 2.06
       21.10 0.22 0.99 0.22* 2.05 0.00 2.05
       21.15 0.21 0.99 0.21* 2.04 0.00 2.04
       21.20 0.20 0.99 0.20* 2.03 0.00 2.03
       21.25 0.19 0.99 0.19* 2.02 0.00 2.02
       21.30 0.19 0.99 0.19* 2.01 0.00 2.01
       21.35 0.18 0.99 0.18* 1.99 0.00 1.99
       21.40 0.18 0.99 0.19* 1.98 0.00 1.98
       21.45 0.19 0.99 0.19* 1.97 0.00 1.97
       21.50 0.19 1.00 0.19* 1.96 0.00 1.96
       21.55 0.19 1.00 0.19* 1.95 0.00 1.95
       21.60 0.18 1.00 0.19* 1.93 0.00 1.93
       21.65 0.19 1.00 0.19* 1.92 0.00 1.92
       21.70 0.19 1.00 0.19* 1.91 0.00 1.91
       21.75 0.19 1.00 0.19* 1.90 0.00 1.90
       21.80 0.20 1.00 0.20* 1.89 0.00 1.89
       21.85 0.21 1.00 0.22* 1.88 0.00 1.88
       21.90 0.23 1.00 0.23* 1.87 0.00 1.87
       21.95 0.25 1.00 0.25* 1.86 0.00 1.86
       22.00 0.26 1.00 0.27* 1.85 0.00 1.85
       22.05 0.28 1.00 0.28* 1.84 0.00 1.84
       22.10 0.28 1.00 0.28* 1.84 0.00 1.84
       22.15 0.28 1.00 0.28* 1.83 0.00 1.83
       22.20 0.27 1.00 0.27* 1.83 0.00 1.83
       22.25 0.26 1.00 0.26* 1.82 0.00 1.82
       22.30 0.25 1.00 0.25* 1.82 0.00 1.82
       22.35 0.23 1.00 0.23* 1.81 0.00 1.81
       22.40 0.22 1.00 0.22* 1.80 0.00 1.80
       22.45 0.21 1.00 0.21* 1.79 0.00 1.79
       22.50 0.20 1.00 0.19* 1.78 0.00 1.78
       22.55 0.18 1.00 0.18* 1.77 0.00 1.77
       22.60 0.16 1.00 0.16* 1.76 0.00 1.76
       22.65 0.14 1.00 0.14* 1.74 0.00 1.74
       22.70 0.14 1.00 0.14* 1.73 0.00 1.73
       22.75 0.14 1.00 0.14* 1.72 0.00 1.72
       22.80 0.14 1.00 0.14* 1.70 0.00 1.70
       22.85 0.15 1.00 0.15* 1.69 0.00 1.69
       22.90 0.16 1.00 0.16* 1.68 0.00 1.68
       22.95 0.22 1.00 0.22* 1.66 0.00 1.66
       23.00 2.00 1.00 5.00 1.66 0.00 1.66
       23.05 2.00 1.00 5.00 1.66 0.00 1.66
       23.10 2.00 1.00 5.00 1.66 0.00 1.66
       23.15 2.00 1.00 5.00 1.66 0.00 1.66
       23.20 2.00 1.00 5.00 1.66 0.00 1.66
       23.25 2.00 1.00 5.00 1.66 0.00 1.66
       23.30 2.00 1.00 5.00 1.66 0.00 1.66
       23.35 2.00 1.00 5.00 1.66 0.00 1.66
       23.40 2.00 1.01 5.00 1.66 0.00 1.66



       23.45 2.00 1.01 5.00 1.66 0.00 1.66
       23.50 2.00 1.01 5.00 1.66 0.00 1.66
       23.55 2.00 1.01 5.00 1.66 0.00 1.66
       23.60 2.00 1.01 5.00 1.66 0.00 1.66
       23.65 2.00 1.01 5.00 1.66 0.00 1.66
       23.70 2.00 1.01 5.00 1.66 0.00 1.66
       23.75 2.00 1.01 5.00 1.66 0.00 1.66
       23.80 2.00 1.01 5.00 1.66 0.00 1.66
       23.85 2.00 1.01 5.00 1.66 0.00 1.66
       23.90 2.00 1.01 5.00 1.66 0.00 1.66
       23.95 2.00 1.01 5.00 1.66 0.00 1.66
       24.00 2.00 1.01 5.00 1.66 0.00 1.66
       24.05 2.00 1.01 5.00 1.66 0.00 1.66
       24.10 2.00 1.01 5.00 1.66 0.00 1.66
       24.15 2.00 1.01 5.00 1.66 0.00 1.66
       24.20 2.00 1.01 5.00 1.66 0.00 1.66
       24.25 2.00 1.01 5.00 1.66 0.00 1.66
       24.30 2.00 1.01 5.00 1.66 0.00 1.66
       24.35 2.00 1.01 5.00 1.66 0.00 1.66
       24.40 2.00 1.01 5.00 1.66 0.00 1.66
       24.45 2.00 1.01 5.00 1.66 0.00 1.66
       24.50 2.00 1.01 5.00 1.66 0.00 1.66
       24.55 2.00 1.01 5.00 1.66 0.00 1.66
       24.60 2.00 1.01 5.00 1.66 0.00 1.66
       24.65 2.00 1.01 5.00 1.66 0.00 1.66
       24.70 2.00 1.01 5.00 1.66 0.00 1.66
       24.75 2.00 1.01 5.00 1.66 0.00 1.66
       24.80 2.00 1.01 5.00 1.66 0.00 1.66
       24.85 2.00 1.01 5.00 1.66 0.00 1.66
       24.90 2.00 1.01 5.00 1.66 0.00 1.66
       24.95 2.00 1.01 5.00 1.66 0.00 1.66
       25.00 2.00 1.01 5.00 1.66 0.00 1.66
       25.05 0.27 1.01 0.26* 1.66 0.00 1.66
       25.10 0.18 1.01 0.18* 1.66 0.00 1.66
       25.15 0.16 1.01 0.16* 1.65 0.00 1.65
       25.20 0.16 1.01 0.16* 1.63 0.00 1.63
       25.25 0.17 1.01 0.16* 1.62 0.00 1.62
       25.30 0.17 1.01 0.16* 1.61 0.00 1.61
       25.35 0.16 1.01 0.16* 1.60 0.00 1.60
       25.40 0.16 1.01 0.15* 1.59 0.00 1.59
       25.45 0.15 1.01 0.15* 1.58 0.00 1.58
       25.50 0.15 1.01 0.14* 1.57 0.00 1.57
       25.55 0.14 1.01 0.14* 1.56 0.00 1.56
       25.60 0.14 1.01 0.14* 1.54 0.00 1.54
       25.65 0.12 1.02 0.12* 1.53 0.00 1.53
       25.70 0.11 1.02 0.11* 1.52 0.00 1.52
       25.75 0.11 1.02 0.11* 1.50 0.00 1.50
       25.80 0.12 1.02 0.12* 1.48 0.00 1.48
       25.85 0.12 1.02 0.12* 1.47 0.00 1.47
       25.90 0.12 1.02 0.12* 1.46 0.00 1.46



       25.95 0.13 1.02 0.12* 1.44 0.00 1.44
       26.00 0.13 1.02 0.13* 1.43 0.00 1.43
       26.05 0.14 1.02 0.14* 1.41 0.00 1.41
       26.10 0.15 1.02 0.14* 1.40 0.00 1.40
       26.15 0.16 1.02 0.16* 1.39 0.00 1.39
       26.20 0.18 1.02 0.18* 1.38 0.00 1.38
       26.25 0.22 1.02 0.21* 1.37 0.00 1.37
       26.30 0.28 1.02 0.27* 1.36 0.00 1.36
       26.35 0.41 1.02 0.41* 1.36 0.00 1.36
       26.40 2.00 1.02 5.00 1.36 0.00 1.36
       26.45 2.00 1.02 5.00 1.36 0.00 1.36
       26.50 2.00 1.02 5.00 1.36 0.00 1.36
       26.55 2.00 1.02 5.00 1.36 0.00 1.36
       26.60 2.00 1.02 5.00 1.36 0.00 1.36
       26.65 2.00 1.02 5.00 1.36 0.00 1.36
       26.70 2.00 1.02 5.00 1.36 0.00 1.36
       26.75 2.00 1.02 5.00 1.36 0.00 1.36
       26.80 2.00 1.02 5.00 1.36 0.00 1.36
       26.85 2.00 1.02 5.00 1.36 0.00 1.36
       26.90 2.00 1.02 5.00 1.36 0.00 1.36
       26.95 2.00 1.02 5.00 1.36 0.00 1.36
       27.00 2.00 1.02 5.00 1.36 0.00 1.36
       27.05 2.00 1.02 5.00 1.36 0.00 1.36
       27.10 2.00 1.02 5.00 1.36 0.00 1.36
       27.15 2.00 1.02 5.00 1.36 0.00 1.36
       27.20 2.00 1.02 5.00 1.36 0.00 1.36
       27.25 2.00 1.02 5.00 1.36 0.00 1.36
       27.30 2.00 1.02 5.00 1.36 0.00 1.36
       27.35 2.00 1.02 5.00 1.36 0.00 1.36
       27.40 2.00 1.02 5.00 1.36 0.00 1.36
       27.45 2.00 1.02 5.00 1.36 0.00 1.36
       27.50 2.00 1.02 5.00 1.36 0.00 1.36
       27.55 2.00 1.02 5.00 1.36 0.00 1.36
       27.60 2.00 1.02 5.00 1.36 0.00 1.36
       27.65 2.00 1.02 5.00 1.36 0.00 1.36
       27.70 2.00 1.02 5.00 1.36 0.00 1.36
       27.75 2.00 1.02 5.00 1.36 0.00 1.36
       27.80 2.00 1.02 5.00 1.36 0.00 1.36
       27.85 2.00 1.02 5.00 1.36 0.00 1.36
       27.90 2.00 1.02 5.00 1.36 0.00 1.36
       27.95 2.00 1.02 5.00 1.36 0.00 1.36
       28.00 2.00 1.02 5.00 1.36 0.00 1.36
       28.05 2.00 1.02 5.00 1.36 0.00 1.36
       28.10 2.00 1.02 5.00 1.36 0.00 1.36
       28.15 2.00 1.03 5.00 1.36 0.00 1.36
       28.20 2.00 1.03 5.00 1.36 0.00 1.36
       28.25 2.00 1.03 5.00 1.36 0.00 1.36
       28.30 2.00 1.03 5.00 1.36 0.00 1.36
       28.35 2.00 1.03 5.00 1.36 0.00 1.36
       28.40 2.00 1.03 5.00 1.36 0.00 1.36



       28.45 2.00 1.03 5.00 1.36 0.00 1.36
       28.50 2.00 1.03 5.00 1.36 0.00 1.36
       28.55 2.00 1.03 5.00 1.36 0.00 1.36
       28.60 2.00 1.03 5.00 1.36 0.00 1.36
       28.65 2.00 1.03 5.00 1.36 0.00 1.36
       28.70 2.00 1.03 5.00 1.36 0.00 1.36
       28.75 2.00 1.03 5.00 1.36 0.00 1.36
       28.80 2.00 1.03 5.00 1.36 0.00 1.36
       28.85 2.00 1.03 5.00 1.36 0.00 1.36
       28.90 2.00 1.03 5.00 1.36 0.00 1.36
       28.95 2.00 1.03 5.00 1.36 0.00 1.36
       29.00 2.00 1.03 5.00 1.36 0.00 1.36
       29.05 2.00 1.03 5.00 1.36 0.00 1.36
       29.10 2.00 1.03 5.00 1.36 0.00 1.36
       29.15 2.00 1.03 5.00 1.36 0.00 1.36
       29.20 2.00 1.03 5.00 1.36 0.00 1.36
       29.25 2.00 1.03 5.00 1.36 0.00 1.36
       29.30 2.00 1.03 5.00 1.36 0.00 1.36
       29.35 2.00 1.03 5.00 1.36 0.00 1.36
       29.40 2.00 1.03 5.00 1.36 0.00 1.36
       29.45 2.00 1.03 5.00 1.36 0.00 1.36
       29.50 2.00 1.03 5.00 1.36 0.00 1.36
       29.55 2.00 1.03 5.00 1.36 0.00 1.36
       29.60 2.00 1.03 5.00 1.36 0.00 1.36
       29.65 2.00 1.03 5.00 1.36 0.00 1.36
       29.70 2.00 1.03 5.00 1.36 0.00 1.36
       29.75 2.00 1.03 5.00 1.36 0.00 1.36
       29.80 2.00 1.03 5.00 1.36 0.00 1.36
       29.85 2.00 1.03 5.00 1.36 0.00 1.36
       29.90 2.00 1.03 5.00 1.36 0.00 1.36
       29.95 2.00 1.03 5.00 1.36 0.00 1.36
       30.00 2.00 1.03 5.00 1.36 0.00 1.36
       30.05 2.00 1.03 5.00 1.36 0.00 1.36
       30.10 2.00 1.03 5.00 1.36 0.00 1.36
       30.15 2.00 1.03 5.00 1.36 0.00 1.36
       30.20 2.00 1.03 5.00 1.36 0.00 1.36
       30.25 2.00 1.03 5.00 1.36 0.00 1.36
       30.30 2.00 1.03 5.00 1.36 0.00 1.36
       30.35 2.00 1.03 5.00 1.36 0.00 1.36
       30.40 2.00 1.03 5.00 1.36 0.00 1.36
       30.45 2.00 1.03 5.00 1.36 0.00 1.36
       30.50 2.00 1.03 5.00 1.36 0.00 1.36
       30.55 2.00 1.03 5.00 1.36 0.00 1.36
       30.60 2.00 1.03 5.00 1.36 0.00 1.36
       30.65 2.00 1.03 5.00 1.36 0.00 1.36
       30.70 2.00 1.03 5.00 1.36 0.00 1.36
       30.75 2.00 1.03 5.00 1.36 0.00 1.36
       30.80 2.00 1.03 5.00 1.36 0.00 1.36
       30.85 2.00 1.03 5.00 1.36 0.00 1.36
       30.90 2.00 1.03 5.00 1.36 0.00 1.36



       30.95 2.00 1.03 5.00 1.36 0.00 1.36
       31.00 2.00 1.03 5.00 1.36 0.00 1.36
       31.05 2.00 1.03 5.00 1.36 0.00 1.36
       31.10 2.00 1.03 5.00 1.36 0.00 1.36
       31.15 2.00 1.03 5.00 1.36 0.00 1.36
       31.20 2.00 1.03 5.00 1.36 0.00 1.36
       31.25 2.00 1.03 5.00 1.36 0.00 1.36
       31.30 2.00 1.02 5.00 1.36 0.00 1.36
       31.35 2.00 1.02 5.00 1.36 0.00 1.36
       31.40 2.00 1.02 5.00 1.36 0.00 1.36
       31.45 2.00 1.02 5.00 1.36 0.00 1.36
       31.50 2.00 1.02 5.00 1.36 0.00 1.36
       31.55 2.00 1.02 5.00 1.36 0.00 1.36
       31.60 2.00 1.02 5.00 1.36 0.00 1.36
       31.65 2.00 1.02 5.00 1.36 0.00 1.36
       31.70 2.00 1.02 5.00 1.36 0.00 1.36
       31.75 2.00 1.02 5.00 1.36 0.00 1.36
       31.80 2.00 1.02 5.00 1.36 0.00 1.36
       31.85 2.00 1.02 5.00 1.36 0.00 1.36
       31.90 2.00 1.02 5.00 1.36 0.00 1.36
       31.95 2.00 1.02 5.00 1.36 0.00 1.36
       32.00 2.00 1.02 5.00 1.36 0.00 1.36
       32.05 2.00 1.02 5.00 1.36 0.00 1.36
       32.10 2.00 1.02 5.00 1.36 0.00 1.36
       32.15 2.00 1.02 5.00 1.36 0.00 1.36
       32.20 2.00 1.02 5.00 1.36 0.00 1.36
       32.25 2.00 1.02 5.00 1.36 0.00 1.36
       32.30 2.00 1.02 5.00 1.36 0.00 1.36
       32.35 2.00 1.02 5.00 1.36 0.00 1.36
       32.40 2.00 1.02 5.00 1.36 0.00 1.36
       32.45 2.00 1.02 5.00 1.36 0.00 1.36
       32.50 2.00 1.02 5.00 1.36 0.00 1.36
       32.55 2.00 1.02 5.00 1.36 0.00 1.36
       32.60 2.00 1.02 5.00 1.36 0.00 1.36
       32.65 2.00 1.02 5.00 1.36 0.00 1.36
       32.70 2.00 1.02 5.00 1.36 0.00 1.36
       32.75 2.00 1.02 5.00 1.36 0.00 1.36
       32.80 2.00 1.02 5.00 1.36 0.00 1.36
       32.85 2.00 1.02 5.00 1.36 0.00 1.36
       32.90 2.00 1.02 5.00 1.36 0.00 1.36
       32.95 2.00 1.02 5.00 1.36 0.00 1.36
       33.00 2.00 1.02 5.00 1.36 0.00 1.36
       33.05 2.00 1.02 5.00 1.36 0.00 1.36
       33.10 2.00 1.02 5.00 1.36 0.00 1.36
       33.15 2.00 1.02 5.00 1.36 0.00 1.36
       33.20 2.00 1.02 5.00 1.36 0.00 1.36
       33.25 2.00 1.01 5.00 1.36 0.00 1.36
       33.30 2.00 1.01 5.00 1.36 0.00 1.36
       33.35 2.00 1.01 5.00 1.36 0.00 1.36
       33.40 2.00 1.01 5.00 1.36 0.00 1.36



       33.45 2.00 1.01 5.00 1.36 0.00 1.36
       33.50 2.00 1.01 5.00 1.36 0.00 1.36
       33.55 2.00 1.01 5.00 1.36 0.00 1.36
       33.60 2.00 1.01 5.00 1.36 0.00 1.36
       33.65 2.00 1.01 5.00 1.36 0.00 1.36
       33.70 2.00 1.01 5.00 1.36 0.00 1.36
       33.75 2.00 1.01 5.00 1.36 0.00 1.36
       33.80 2.00 1.01 5.00 1.36 0.00 1.36
       33.85 2.00 1.01 5.00 1.36 0.00 1.36
       33.90 2.00 1.01 5.00 1.36 0.00 1.36
       33.95 2.00 1.01 5.00 1.36 0.00 1.36
       34.00 2.00 1.01 5.00 1.36 0.00 1.36
       34.05 0.29 1.01 0.28* 1.36 0.00 1.36
       34.10 0.22 1.01 0.22* 1.36 0.00 1.36
       34.15 0.19 1.01 0.19* 1.35 0.00 1.35
       34.20 0.17 1.01 0.17* 1.34 0.00 1.34
       34.25 0.16 1.01 0.16* 1.33 0.00 1.33
       34.30 0.15 1.01 0.15* 1.32 0.00 1.32
       34.35 0.15 1.01 0.15* 1.30 0.00 1.30
       34.40 0.15 1.01 0.15* 1.29 0.00 1.29
       34.45 0.15 1.01 0.15* 1.28 0.00 1.28
       34.50 0.15 1.01 0.15* 1.26 0.00 1.26
       34.55 0.15 1.01 0.15* 1.25 0.00 1.25
       34.60 0.15 1.01 0.15* 1.24 0.00 1.24
       34.65 0.15 1.01 0.15* 1.22 0.00 1.22
       34.70 0.16 1.01 0.16* 1.21 0.00 1.21
       34.75 0.16 1.01 0.16* 1.19 0.00 1.19
       34.80 0.16 1.01 0.16* 1.18 0.00 1.18
       34.85 0.16 1.01 0.16* 1.17 0.00 1.17
       34.90 0.17 1.01 0.17* 1.15 0.00 1.15
       34.95 0.17 1.01 0.17* 1.14 0.00 1.14
       35.00 0.18 1.01 0.18* 1.13 0.00 1.13
       35.05 0.19 1.00 0.19* 1.11 0.00 1.11
       35.10 0.20 1.00 0.20* 1.10 0.00 1.10
       35.15 0.22 1.00 0.22* 1.09 0.00 1.09
       35.20 0.24 1.00 0.24* 1.08 0.00 1.08
       35.25 0.27 1.00 0.27* 1.06 0.00 1.06
       35.30 0.29 1.00 0.29* 1.05 0.00 1.05
       35.35 0.32 1.00 0.31* 1.04 0.00 1.04
       35.40 0.34 1.00 0.34* 1.03 0.00 1.03
       35.45 0.35 1.00 0.35* 1.02 0.00 1.02
       35.50 0.37 1.00 0.37* 1.01 0.00 1.01
       35.55 0.38 1.00 0.38* 1.00 0.00 1.00
       35.60 0.39 1.00 0.39* 0.99 0.00 0.99
       35.65 0.40 1.00 0.40* 0.98 0.00 0.98
       35.70 0.41 1.00 0.41* 0.97 0.00 0.97
       35.75 0.41 1.00 0.41* 0.96 0.00 0.96
       35.80 0.42 1.00 0.42* 0.96 0.00 0.96
       35.85 0.42 1.00 0.42* 0.95 0.00 0.95
       35.90 0.42 1.00 0.42* 0.94 0.00 0.94



       35.95 0.42 1.00 0.42* 0.93 0.00 0.93
       36.00 0.42 1.00 0.42* 0.92 0.00 0.92
       36.05 0.42 1.00 0.42* 0.92 0.00 0.92
       36.10 0.41 1.00 0.41* 0.91 0.00 0.91
       36.15 0.41 1.00 0.41* 0.90 0.00 0.90
       36.20 0.39 1.00 0.40* 0.89 0.00 0.89
       36.25 0.38 1.00 0.38* 0.89 0.00 0.89
       36.30 0.36 1.00 0.36* 0.88 0.00 0.88
       36.35 0.36 1.00 0.37* 0.87 0.00 0.87
       36.40 0.37 1.00 0.37* 0.87 0.00 0.87
       36.45 0.37 1.00 0.37* 0.86 0.00 0.86
       36.50 0.37 1.00 0.37* 0.85 0.00 0.85
       36.55 0.36 1.00 0.36* 0.84 0.00 0.84
       36.60 0.35 1.00 0.35* 0.84 0.00 0.84
       36.65 0.34 1.00 0.34* 0.83 0.00 0.83
       36.70 0.34 1.00 0.34* 0.82 0.00 0.82
       36.75 0.36 0.99 0.36* 0.81 0.00 0.81
       36.80 0.37 0.99 0.38* 0.80 0.00 0.80
       36.85 0.39 0.99 0.39* 0.79 0.00 0.79
       36.90 0.41 0.99 0.41* 0.78 0.00 0.78
       36.95 0.41 0.99 0.42* 0.77 0.00 0.77
       37.00 0.42 0.99 0.42* 0.77 0.00 0.77
       37.05 0.42 0.99 0.42* 0.76 0.00 0.76
       37.10 0.42 0.99 0.43* 0.75 0.00 0.75
       37.15 0.42 0.99 0.43* 0.74 0.00 0.74
       37.20 0.42 0.99 0.43* 0.73 0.00 0.73
       37.25 0.42 0.99 0.42* 0.73 0.00 0.73
       37.30 0.42 0.99 0.42* 0.72 0.00 0.72
       37.35 0.41 0.99 0.42* 0.71 0.00 0.71
       37.40 0.41 0.99 0.41* 0.70 0.00 0.70
       37.45 0.40 0.99 0.40* 0.69 0.00 0.69
       37.50 0.40 0.99 0.40* 0.69 0.00 0.69
       37.55 0.41 0.99 0.42* 0.68 0.00 0.68
       37.60 0.44 0.99 0.45* 0.67 0.00 0.67
       37.65 0.48 0.99 0.48* 0.66 0.00 0.66
       37.70 0.52 0.99 0.53* 0.66 0.00 0.66
       37.75 0.56 0.99 0.57* 0.65 0.00 0.65
       37.80 0.61 0.99 0.61* 0.65 0.00 0.65
       37.85 0.62 0.99 0.63* 0.64 0.00 0.64
       37.90 0.63 0.99 0.64* 0.64 0.00 0.64
       37.95 0.63 0.99 0.64* 0.64 0.00 0.64
       38.00 0.63 0.99 0.64* 0.64 0.00 0.64
       38.05 0.63 0.99 0.64* 0.63 0.00 0.63
       38.10 0.63 0.99 0.64* 0.63 0.00 0.63
       38.15 0.63 0.99 0.64* 0.63 0.00 0.63
       38.20 0.64 0.99 0.65* 0.63 0.00 0.63
       38.25 0.67 0.99 0.68* 0.63 0.00 0.63
       38.30 0.71 0.98 0.72* 0.63 0.00 0.63
       38.35 0.75 0.98 0.76* 0.63 0.00 0.63
       38.40 0.79 0.98 0.81* 0.63 0.00 0.63



       38.45 0.83 0.98 0.84* 0.63 0.00 0.63
       38.50 0.86 0.98 0.88* 0.63 0.00 0.63
       38.55 0.89 0.98 0.90* 0.63 0.00 0.63
       38.60 0.90 0.98 0.92* 0.63 0.00 0.63
       38.65 0.91 0.98 0.93* 0.63 0.00 0.63
       38.70 0.92 0.98 0.93* 0.63 0.00 0.63
       38.75 0.92 0.98 0.94* 0.63 0.00 0.63
       38.80 0.92 0.98 0.94* 0.63 0.00 0.63
       38.85 0.93 0.98 0.94* 0.63 0.00 0.63
       38.90 0.93 0.98 0.94* 0.63 0.00 0.63
       38.95 0.93 0.98 0.95* 0.63 0.00 0.63
       39.00 0.93 0.98 0.95* 0.63 0.00 0.63
       39.05 0.93 0.98 0.94* 0.63 0.00 0.63
       39.10 0.92 0.98 0.94* 0.63 0.00 0.63
       39.15 0.91 0.98 0.93* 0.63 0.00 0.63
       39.20 0.89 0.98 0.91* 0.63 0.00 0.63
       39.25 0.83 0.98 0.84* 0.63 0.00 0.63
       39.30 0.71 0.98 0.73* 0.63 0.00 0.63
       39.35 0.66 0.98 0.68* 0.63 0.00 0.63
       39.40 0.67 0.98 0.68* 0.63 0.00 0.63
       39.45 0.67 0.98 0.69* 0.63 0.00 0.63
       39.50 0.68 0.98 0.70* 0.63 0.00 0.63
       39.55 0.67 0.98 0.68* 0.63 0.00 0.63
       39.60 0.65 0.98 0.66* 0.63 0.00 0.63
       39.65 0.63 0.98 0.65* 0.63 0.00 0.63
       39.70 0.67 0.98 0.68* 0.63 0.00 0.63
       39.75 0.70 0.98 0.72* 0.63 0.00 0.63
       39.80 0.72 0.97 0.74* 0.63 0.00 0.63
       39.85 0.74 0.97 0.76* 0.63 0.00 0.63
       39.90 0.75 0.97 0.77* 0.63 0.00 0.63
       39.95 0.75 0.97 0.77* 0.63 0.00 0.63
       40.00 0.75 0.97 0.77* 0.63 0.00 0.63
       40.05 0.75 0.97 0.77* 0.63 0.00 0.63
       40.10 0.75 0.97 0.77* 0.63 0.00 0.63
       40.15 0.75 0.97 0.77* 0.63 0.00 0.63
       40.20 0.75 0.97 0.77* 0.63 0.00 0.63
       40.25 0.75 0.97 0.77* 0.63 0.00 0.63
       40.30 0.76 0.97 0.78* 0.63 0.00 0.63
       40.35 0.76 0.97 0.79* 0.63 0.00 0.63
       40.40 0.77 0.97 0.79* 0.63 0.00 0.63
       40.45 0.78 0.97 0.81* 0.63 0.00 0.63
       40.50 0.79 0.97 0.81* 0.63 0.00 0.63
       40.55 0.79 0.97 0.82* 0.63 0.00 0.63
       40.60 0.79 0.97 0.81* 0.63 0.00 0.63
       40.65 0.78 0.97 0.80* 0.63 0.00 0.63
       40.70 0.76 0.97 0.79* 0.63 0.00 0.63
       40.75 0.74 0.97 0.76* 0.63 0.00 0.63
       40.80 0.72 0.97 0.74* 0.63 0.00 0.63
       40.85 0.69 0.97 0.72* 0.63 0.00 0.63
       40.90 0.68 0.97 0.70* 0.63 0.00 0.63



       40.95 0.66 0.97 0.69* 0.63 0.00 0.63
       41.00 0.65 0.97 0.68* 0.63 0.00 0.63
       41.05 0.64 0.97 0.66* 0.63 0.00 0.63
       41.10 0.63 0.97 0.65* 0.63 0.00 0.63
       41.15 0.61 0.97 0.64* 0.63 0.00 0.63
       41.20 0.59 0.97 0.62* 0.63 0.00 0.63
       41.25 0.58 0.96 0.60* 0.63 0.00 0.63
       41.30 0.58 0.96 0.60* 0.63 0.00 0.63
       41.35 0.56 0.96 0.58* 0.63 0.00 0.63
       41.40 0.54 0.96 0.56* 0.63 0.00 0.63
       41.45 0.54 0.96 0.57* 0.63 0.00 0.63
       41.50 0.56 0.96 0.58* 0.62 0.00 0.62
       41.55 0.57 0.96 0.60* 0.62 0.00 0.62
       41.60 0.58 0.96 0.61* 0.62 0.00 0.62
       41.65 0.60 0.96 0.62* 0.62 0.00 0.62
       41.70 0.60 0.96 0.62* 0.61 0.00 0.61
       41.75 0.58 0.96 0.61* 0.61 0.00 0.61
       41.80 0.56 0.96 0.59* 0.61 0.00 0.61
       41.85 0.54 0.96 0.57* 0.60 0.00 0.60
       41.90 0.49 0.96 0.51* 0.60 0.00 0.60
       41.95 0.40 0.96 0.42* 0.60 0.00 0.60
       42.00 0.45 0.96 0.46* 0.59 0.00 0.59
       42.05 0.44 0.96 0.46* 0.58 0.00 0.58
       42.10 0.43 0.96 0.45* 0.57 0.00 0.57
       42.15 0.43 0.96 0.45* 0.57 0.00 0.57
       42.20 0.44 0.96 0.46* 0.56 0.00 0.56
       42.25 0.47 0.96 0.49* 0.55 0.00 0.55
       42.30 0.49 0.96 0.51* 0.55 0.00 0.55
       42.35 0.50 0.96 0.52* 0.54 0.00 0.54
       42.40 0.50 0.96 0.52* 0.54 0.00 0.54
       42.45 0.47 0.96 0.50* 0.53 0.00 0.53
       42.50 0.45 0.96 0.47* 0.53 0.00 0.53
       42.55 0.42 0.96 0.44* 0.52 0.00 0.52
       42.60 0.39 0.96 0.41* 0.51 0.00 0.51
       42.65 0.38 0.96 0.39* 0.50 0.00 0.50
       42.70 0.37 0.95 0.38* 0.49 0.00 0.49
       42.75 0.35 0.95 0.37* 0.49 0.00 0.49
       42.80 0.33 0.95 0.35* 0.48 0.00 0.48
       42.85 0.31 0.95 0.33* 0.47 0.00 0.47
       42.90 0.30 0.95 0.32* 0.46 0.00 0.46
       42.95 0.29 0.95 0.31* 0.45 0.00 0.45
       43.00 0.29 0.95 0.31* 0.44 0.00 0.44
       43.05 0.29 0.95 0.31* 0.44 0.00 0.44
       43.10 0.29 0.95 0.31* 0.43 0.00 0.43
       43.15 0.30 0.95 0.31* 0.42 0.00 0.42
       43.20 0.30 0.95 0.31* 0.42 0.00 0.42
       43.25 0.30 0.95 0.32* 0.41 0.00 0.41
       43.30 0.30 0.95 0.32* 0.40 0.00 0.40
       43.35 0.31 0.95 0.32* 0.40 0.00 0.40
       43.40 0.31 0.95 0.32* 0.39 0.00 0.39



       43.45 0.31 0.95 0.32* 0.38 0.00 0.38
       43.50 0.31 0.95 0.33* 0.37 0.00 0.37
       43.55 0.32 0.95 0.34* 0.36 0.00 0.36
       43.60 0.33 0.95 0.35* 0.36 0.00 0.36
       43.65 0.35 0.95 0.37* 0.35 0.00 0.35
       43.70 0.36 0.95 0.38* 0.34 0.00 0.34
       43.75 0.38 0.95 0.40* 0.33 0.00 0.33
       43.80 0.38 0.95 0.40* 0.32 0.00 0.32
       43.85 0.39 0.95 0.41* 0.32 0.00 0.32
       43.90 0.39 0.95 0.41* 0.31 0.00 0.31
       43.95 0.39 0.95 0.41* 0.30 0.00 0.30
       44.00 0.39 0.95 0.41* 0.30 0.00 0.30
       44.05 0.38 0.94 0.41* 0.29 0.00 0.29
       44.10 0.38 0.94 0.41* 0.28 0.00 0.28
       44.15 0.38 0.94 0.41* 0.27 0.00 0.27
       44.20 0.38 0.94 0.41* 0.27 0.00 0.27
       44.25 0.38 0.94 0.40* 0.26 0.00 0.26
       44.30 0.38 0.94 0.40* 0.25 0.00 0.25
       44.35 0.36 0.94 0.39* 0.24 0.00 0.24
       44.40 0.35 0.94 0.37* 0.24 0.00 0.24
       44.45 0.33 0.94 0.35* 0.23 0.00 0.23
       44.50 0.32 0.94 0.34* 0.22 0.00 0.22
       44.55 0.32 0.94 0.34* 0.21 0.00 0.21
       44.60 0.33 0.94 0.35* 0.20 0.00 0.20
       44.65 0.33 0.94 0.35* 0.20 0.00 0.20
       44.70 0.33 0.94 0.35* 0.19 0.00 0.19
       44.75 0.32 0.94 0.34* 0.19 0.00 0.19
       44.80 0.31 0.94 0.33* 0.18 0.00 0.18
       44.85 0.31 0.94 0.33* 0.17 0.00 0.17
       44.90 0.29 0.94 0.31* 0.17 0.00 0.17
       44.95 0.28 0.94 0.30* 0.16 0.00 0.16
       45.00 0.26 0.94 0.28* 0.15 0.00 0.15
       45.05 0.25 0.94 0.27* 0.14 0.00 0.14
       45.10 0.24 0.94 0.26* 0.13 0.00 0.13
       45.15 0.23 0.94 0.25* 0.12 0.00 0.12
       45.20 0.22 0.94 0.23* 0.11 0.00 0.11
       45.25 0.21 0.94 0.23* 0.10 0.00 0.10
       45.30 0.21 0.94 0.22* 0.09 0.00 0.09
       45.35 0.21 0.94 0.22* 0.08 0.00 0.08
       45.40 0.22 0.93 0.24* 0.07 0.00 0.07
       45.45 0.28 0.93 0.29* 0.06 0.00 0.06
       45.50 2.00 0.93 5.00 0.06 0.00 0.06
       45.55 2.00 0.93 5.00 0.06 0.00 0.06
       45.60 2.00 0.93 5.00 0.06 0.00 0.06
       45.65 2.00 0.93 5.00 0.06 0.00 0.06
       45.70 2.00 0.93 5.00 0.06 0.00 0.06
       45.75 2.00 0.93 5.00 0.06 0.00 0.06
       45.80 2.00 0.93 5.00 0.06 0.00 0.06
       45.85 2.00 0.93 5.00 0.06 0.00 0.06
       45.90 2.00 0.93 5.00 0.06 0.00 0.06



       45.95 2.00 0.93 5.00 0.06 0.00 0.06
       46.00 2.00 0.93 5.00 0.06 0.00 0.06
       46.05 2.00 0.93 5.00 0.06 0.00 0.06
       46.10 2.00 0.93 5.00 0.06 0.00 0.06
       46.15 2.00 0.93 5.00 0.06 0.00 0.06
       46.20 2.00 0.93 5.00 0.06 0.00 0.06
       46.25 2.00 0.93 5.00 0.06 0.00 0.06
       46.30 2.00 0.93 5.00 0.06 0.00 0.06
       46.35 2.00 0.93 5.00 0.06 0.00 0.06
       46.40 2.00 0.93 5.00 0.06 0.00 0.06
       46.45 2.00 0.93 5.00 0.06 0.00 0.06
       46.50 2.00 0.93 5.00 0.06 0.00 0.06
       46.55 2.00 0.93 5.00 0.06 0.00 0.06
       46.60 2.00 0.93 5.00 0.06 0.00 0.06
       46.65 2.00 0.93 5.00 0.06 0.00 0.06
       46.70 2.00 0.92 5.00 0.06 0.00 0.06
       46.75 2.00 0.92 5.00 0.06 0.00 0.06
       46.80 2.00 0.92 5.00 0.06 0.00 0.06
       46.85 2.00 0.92 5.00 0.06 0.00 0.06
       46.90 2.00 0.92 5.00 0.06 0.00 0.06
       46.95 2.00 0.92 5.00 0.06 0.00 0.06
       47.00 2.00 0.92 5.00 0.06 0.00 0.06
       47.05 2.00 0.92 5.00 0.06 0.00 0.06
       47.10 2.00 0.92 5.00 0.06 0.00 0.06
       47.15 2.00 0.92 5.00 0.06 0.00 0.06
       47.20 2.00 0.92 5.00 0.06 0.00 0.06
       47.25 2.00 0.92 5.00 0.06 0.00 0.06
       47.30 2.00 0.92 5.00 0.06 0.00 0.06
       47.35 2.00 0.92 5.00 0.06 0.00 0.06
       47.40 2.00 0.92 5.00 0.06 0.00 0.06
       47.45 2.00 0.92 5.00 0.06 0.00 0.06
       47.50 2.00 0.92 5.00 0.06 0.00 0.06
       47.55 2.00 0.92 5.00 0.06 0.00 0.06
       47.60 2.00 0.92 5.00 0.06 0.00 0.06
       47.65 2.00 0.92 5.00 0.06 0.00 0.06
       47.70 2.00 0.92 5.00 0.06 0.00 0.06
       47.75 2.00 0.92 5.00 0.06 0.00 0.06
       47.80 2.00 0.92 5.00 0.06 0.00 0.06
       47.85 2.00 0.92 5.00 0.06 0.00 0.06
       47.90 2.00 0.92 5.00 0.06 0.00 0.06
       47.95 0.62 0.91 0.68* 0.06 0.00 0.06
       48.00 0.48 0.91 0.52* 0.06 0.00 0.06
       48.05 0.45 0.91 0.49* 0.06 0.00 0.06
       48.10 0.45 0.91 0.50* 0.06 0.00 0.06
       48.15 0.46 0.91 0.51* 0.06 0.00 0.06
       48.20 0.47 0.91 0.52* 0.06 0.00 0.06
       48.25 0.48 0.91 0.53* 0.06 0.00 0.06
       48.30 0.48 0.91 0.53* 0.06 0.00 0.06
       48.35 0.49 0.91 0.53* 0.06 0.00 0.06
       48.40 0.48 0.91 0.53* 0.06 0.00 0.06



       48.45 0.48 0.91 0.52* 0.06 0.00 0.06
       48.50 0.47 0.91 0.51* 0.06 0.00 0.06
       48.55 0.46 0.91 0.50* 0.06 0.00 0.06
       48.60 0.45 0.91 0.49* 0.06 0.00 0.06
       48.65 0.44 0.91 0.49* 0.06 0.00 0.06
       48.70 0.43 0.91 0.47* 0.06 0.00 0.06
       48.75 0.40 0.91 0.45* 0.06 0.00 0.06
       48.80 0.38 0.91 0.42* 0.06 0.00 0.06
       48.85 0.36 0.91 0.39* 0.06 0.00 0.06
       48.90 0.33 0.91 0.37* 0.05 0.00 0.05
       48.95 0.32 0.91 0.35* 0.05 0.00 0.05
       49.00 0.30 0.91 0.33* 0.04 0.00 0.04
       49.05 0.29 0.91 0.33* 0.03 0.00 0.03
       49.10 0.29 0.91 0.32* 0.03 0.00 0.03
       49.15 0.31 0.91 0.34* 0.02 0.00 0.02
       49.20 0.40 0.90 0.44* 0.02 0.00 0.02
       49.25 2.00 0.90 5.00 0.02 0.00 0.02
       49.30 2.00 0.90 5.00 0.02 0.00 0.02
       49.35 2.00 0.90 5.00 0.02 0.00 0.02
       49.40 2.00 0.90 5.00 0.02 0.00 0.02
       49.45 2.00 0.90 5.00 0.02 0.00 0.02
       49.50 2.00 0.90 5.00 0.02 0.00 0.02
       49.55 2.00 0.90 5.00 0.02 0.00 0.02
       49.60 2.00 0.90 5.00 0.02 0.00 0.02
       49.65 2.00 0.90 5.00 0.02 0.00 0.02
       49.70 2.00 0.90 5.00 0.02 0.00 0.02
       49.75 2.00 0.90 5.00 0.02 0.00 0.02
       49.80 2.00 0.90 5.00 0.02 0.00 0.02
       49.85 2.00 0.90 5.00 0.02 0.00 0.02
       49.90 2.00 0.90 5.00 0.02 0.00 0.02
       49.95 2.00 0.90 5.00 0.02 0.00 0.02
       50.00 0.10 0.90 0.12* 0.02 0.00 0.02
       50.05 2.00 0.90 5.00 0.00 0.00 0.00
       50.10 2.00 0.90 5.00 0.00 0.00 0.00
       50.15 2.00 0.90 5.00 0.00 0.00 0.00
       50.20 2.00 0.90 5.00 0.00 0.00 0.00
       50.25 2.00 0.90 5.00 0.00 0.00 0.00
       50.30 2.00 0.90 5.00 0.00 0.00 0.00
       50.35 2.00 0.90 5.00 0.00 0.00 0.00
       50.40 2.00 0.90 5.00 0.00 0.00 0.00
       50.45 2.00 0.89 5.00 0.00 0.00 0.00
       50.50 2.00 0.89 5.00 0.00 0.00 0.00
       50.55 2.00 0.89 5.00 0.00 0.00 0.00
       50.60 2.00 0.89 5.00 0.00 0.00 0.00
       50.65 2.00 0.89 5.00 0.00 0.00 0.00
       50.70 2.00 0.89 5.00 0.00 0.00 0.00
       50.75 2.00 0.89 5.00 0.00 0.00 0.00
       50.80 2.00 0.89 5.00 0.00 0.00 0.00
       50.85 2.00 0.89 5.00 0.00 0.00 0.00
       50.90 2.00 0.89 5.00 0.00 0.00 0.00



       50.95 2.00 0.89 5.00 0.00 0.00 0.00
       51.00 2.00 0.89 5.00 0.00 0.00 0.00
 _______________________________________________________
 * F.S.<1, Liquefaction Potential Zone
   (F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

  Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight = 
pcf; Depth = ft; Settlement = in. 
 
____________________________________________________________________________________
 1 atm (atmosphere) = 1 tsf (ton/ft2)
   CRRm  Cyclic resistance ratio from soils
   CSRsf Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)
   F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
   S_sat Settlement from saturated sands
   S_dry Settlement from Unsaturated Sands
   S_all Total Settlement from Saturated and Unsaturated Sands
   NoLiq No-Liquefy Soils


	Goodman May 14, 2022
	18201 Von Karman Avenue, Suite 1170 Project No. 1-1209
	Irvine, California 92612
	Attention: Mr. Blair Dahl
	Subject: **DRAFT** Geotechnical Investigation and and Report Update
	Proposed Commercial / Industrial DevelopmentGoodman Commerce Center
	5665 and 5757 Plaza Drive
	Cypress, California
	References: See attached List of Selected References
	Dear Mr. Dahl,
	SITE LOCATION / dESCRIPTION
	The project site is located at the subject address (5665 and 5757 Plaza Drive) in the City of Cypress, California. As shown on Figure 1 (attached), Plaza Drive partially bounds the site to the south / southeast and is accessed via intersections with K...
	The 5665 property is approximately 450 feet by 800 feet in area and occupies the westerly 8.3± acres of the site with the existing office complex occupying an “L”-shaped footprint of approximately 0.82 acres. The 5757 property is larger (approximately...

	PROJECT UNDERSTANDING
	Three (3) commercial / industrial buildings are currently proposed across this project site, with each building including 1st and 2nd floor office areas and a warehouse with attendant loading docks and associated paved parking and driveway areas. A Co...
	PROJECT BACKGROUND AND PREVIOUS STUDIES
	Previous studies for the project were performed by Southern California Geotechnical (SCG), the findings of which were presented in SCG’s Geotechnical Feasibility Study dated June 7, 2021 (Reference No. 2) and subsequent Geotechnical Investigation Repo...
	SCG identified shallow groundwater levels at 5 to 9.5 feet below existing ground surface and potentially liquefiable soil conditions at depths between 5 and 50 feet below existing ground surface. Recommendations for remedial grading combined with or w...
	In view of the above, G3 was retained to review and evaluate the findings / recommendations of the previous geotechnical consultant (SCG), perform supplemental subsurface exploration, and develop alternative recommendations for the proposed developmen...

	CHANGE OF GEOTECHNICAL CONSULTANT OF RECORD
	G3SoilWorks, Inc. (G3), has been retained and should be considered as the current Geologic / Geotechnical Consultant of Record for the subject project. As the Consultant of Record, G3 has reviewed the referenced reports prepared by Southern California...

	PURPOSE AND SCOPE
	Geology
	Regional Geologic Setting
	The Los Angeles and Orange County coastal areas are adjacent to what is referred to as California’s "Continental Borderland" geomorphic province – representing an area of transition between continental and marine environments associated with the geolo...
	Figure A. Map of Local Geomorphic Provinces, Regional Fault Lines, and Related Landforms including: the Peninsular Ranges (orange), Continental Borderland (blue), and Transverse Ranges (green); the San Andreas, Newport-Inglewood / Rose Canyon, and Whi...

	Local Geology / Geomorphology
	Review of historic topographic maps dating back to the early 1900’s (Figure B, below) indicates that the site is located near the terminus of the abandoned northern branch of the ancestral Santa Ana River and the headwaters of Anaheim Creek, which his...

	Site History
	Flood Hazards
	The major drainages – namely the San Gabriel and Santa Ana Rivers – have been largely channelized, along with storm water controls effectively “stabilizing” the area from further fluvial activity. Review of FEMA Flood Hazard Mapping (06059C0116J) indi...

	Local Faulting / Seismicity

	Geotechnical investigation
	Field and Laboratory Investigation
	Subsurface Conditions
	Based on the findings of our subsurface exploration (Appendix A), the project site is underlain, in general, by shallow fills and Quaternary alluvial deposits (Qal; synonymous with Unit Qya2 of Figure 3, described in Local Geology / Geomorphology sect...

	The fills and upper alluvial soils in the upper several feet were noted to be variable in compaction / density and ranged from loose to medium dense, and damp to very moist. Silty fine sands with lenses predominate, with occasional layers of clayey / ...
	Below the upper several feet, fine sands and silty sands interlayered with sandy silts / clays predominate. Zones (lenses) and layers of silty clays are present. Many of the zones are believed to be of relatively limited extent and showed variability ...
	Groundwater
	/ Monitoring Well Installation / Recent Water Levels
	Hydrogeology / Structure
	Groundwater Considerations


	SEISMIC HAZARDS
	General
	Surface Rupture and Strong Ground Motion
	Liquefaction / Seismic Settlement
	Lateral Spread
	The site and local area is generally flat-lying – the hazard of landsliding is not considered a risk.
	Tsunami
	Seiche

	Conclusions and RECOMMENDATIONS
	From an engineering geologic standpoint, it is our opinion that the proposed development is feasible, provided that the recommendations provided herein and the City of Cypress grading requirements are incorporated in the design and implemented during ...
	Presented below are general guidelines and preliminary recommendations for incorporation into the project design and construction based on our findings, analyses, reviews and overall experience with similar conditions. These include grading / in-situ ...

	Geotechnical Considerations
	The major geotechnical factors that should be considered during project design include the following:
	Considering the type of development (i.e., warehouse / distribution center comprised of concrete tilt-up construction), shallow groundwater levels and associated constraints to remedial grading to mitigate static / dynamic structure settlements, struc...
	The following recommendations are specific to the currently proposed construction. Any deviation from the assumed loads and proposed construction is subject to review by the Project Geotechnical Engineer.
	Ground Improvement Considerations
	General Discussion
	Considerations were given to in-situ ground improvement to mitigate potential site soil liquefaction to provide acceptable support of the planned structures, with limited remedial grading operations considered to provide support for planned pavement c...
	Preliminary assessment for in-situ ground improvement options were performed by Advanced Geosolutions, Inc. -– design-build geotechnical contractor, utilizing the field findings available in the referenced Southern California Geotechnical reports and ...
	Ground improvement systems are installed under design-build contracts by specialty contractors. The required size, spacing, length, and strength of the ground improvement elements should be determined by the specialty contractor based on the proposed ...
	Preliminary discussions of the two alternate approaches are presented in the following sections.
	Stone Column
	Stone columns would provide reinforcement within and to the surrounding soil via densification thereby increasing soil shear strengths and associated increased bearing capacities, decrease seismic deformations and associated structure settlements, res...
	Stone columns can be installed at generally uniform spacings across the building footprint and to a lateral distance on the order of 15 feet beyond the structure footprints with a total coverage area of approximately 10 to 12 percent. Following instal...
	Alternately, stone columns can be strategically placed at concentrated foundation load conditions, footing locations with input from the project Structural Engineer. For this alternative, conventional footings with structural floor slab would be used.
	When considering stone columns, crushed/ processed concrete from demolition operations can be incorporated into the stone mix if the material meets certain criteria, and soil spoil materials generated from the drilling operations can be reused on-site...
	Deep Soil Mixing
	Deep soil mixing (DSM) is a ground improvement technique through blending of hardening agent (usually cement grout) with the native soils. The process improves the strength and stiffness of the soil to increase bearing capacity, decrease settlement, a...
	The DSM columns are typically separated from the bottom of the foundation using a minimum 6-inch layer of crushed rock or other similar “cushion material”. No direct structural connection between the DSM columns and the overlying structural element is...
	When considering deep soil mixing ground improvement, conventional footings with structural floor slab would be used. Excess soil spoil materials generated can be reused on-site to achieve planned grades and/ or dock height fill placements.

	Grading / In-situ Ground Improvements
	General
	Presented below are recommendations to address site clearing/ preparation and remedial grading associated with the pavement/ ancillary construction and completion of structure pads. The actual design and magnitude of remedial grading and ground improv...
	Site Clearing and Preparation

	The following remedial grading recommendations were developed with consideration for ground improvement (Stone column or Deep Soil Improvement) to provide acceptable processing of the interface between the treatment zone and the overlying building env...
	Excavation Procedures
	Excavation Bottom Preparation
	Fill Placement and Compaction

	Fill Materials
	Shrinkage and Subsidence
	Testing and Observations
	Foundations
	Presented in the following are geotechnical criteria for design and construction of shallow conventional footings as well as concrete slab criteria for the proposed structures. Foundation design should consider anticipated post-construction settlement...
	Structure Foundations
	Presented in the following are preliminary geotechnical criteria for design and construction of shallow continuous and spread footings for the support of structures with consideration for in-situ ground improvement support.
	Allowable Bearing Pressure (1) = 2,500 psf
	Minimum Footing Depth (2)  = 24 inches
	Minimum Footing Width  = Per 2019 CBC
	Passive Soil Pressure (3)  = 250 psf/ft., subject to 2,500 psf maximum
	Friction Coefficient   = 0.4 (ultimate)
	Minimum Footing reinforcement = For continuous footing, min. four No. 4 bars,
	two at top and two at bottom.
	(1) The above value may be increased 250 lbs./sq.ft. for each additional foot exceeding the minimum embedment depth, subject to a maximum of 3,500 psf. Allowable bearing pressures may be increased one-third for short term loading due to wind of seismi...
	(2) Footing depth is below lowest adjacent soil grade. Footings should be deepened, as necessary, to depths equivalent to existing adjacent foundations, where applicable.
	(3) Passive soil pressure value is for level soil conditions adjacent to footings.
	Ancillary Construction
	For ancillary construction located outside the limits of proposed in-situ ground improvement, the following design criteria may be used:
	Allowable Bearing Pressure (1) = 1,500 psf
	Minimum Footing Depth (2)  = 18 inches
	Minimum Footing Width  = Per 2019 CBC
	Passive Soil Pressure (3)  = 200 psf/ft., subject to a maximum of 2,000 psf
	Friction Coefficient   =  0.40 (ultimate)
	Minimum Footing Reinforcement  = For continuous footings, min. four No. 4 bars,        two at top and two at bottom.
	(1)  Allowable bearing pressures may be increased by one-third for short term
	loading due to wind or seismic forces.
	(2)  Footing depth is below lowest adjacent soil grade and founded on  engineered compacted fill.
	(3)  Passive soil pressure value is for level soil conditions adjacent to footings.

	General Foundation Construction Comments / Guidelines
	Concrete Floor Slab-on-Grade
	Presented below are preliminary geotechnical criteria which may be used for concrete floor slabs on grade.
	Concrete Slab Thickness =  7 inches or per structural design
	Minimum Reinforcement =  Per Structural Engineer
	In order to minimize migration of moisture through the concrete slab from soil sub-grade and damage to floor coverings, a moisture / water vapor retarder system should be placed beneath floor slabs in areas to be tiled, carpeted, or otherwise consider...
	The prepared soil sub-grade should be moisture conditioned to and maintained at about 1 to 3 percentage points wet of optimum moisture contents to a depth of 12 inches and exhibit at least 95 percent relative compaction as determined by ASTM: D1557.
	Interior floor slabs should be properly designed for the construction and service loading conditions, and potential differential movements. The structural details, such as slab thickness, concrete strength, reinforcing criteria, joint spacing, etc. sh...
	To minimize slab curling, a low shrinkage / low slump concrete (concrete mix with a minimum 4,500 psi compressive strength and maximum water cement ratio of 0.45) should be used for the slab construction, as determined by the Project Structural Engine...
	Settlements
	Some structure movement should be expected both during and following construction, even when supported on a zone of in-situ ground improvement, due to various factors including, but not limited to:
	Total static settlements for foundations would be dependent upon the actual structural loading conditions and configuration, remedial grading performed, final grades, and final design / specifications and installation of the ground improvement program...
	The vapor retarder should be installed in general accordance with the procedures outlined in ASTM: E-1643, and in conformance with the installation procedures recommended by the manufacturer.
	In addition, floor coverings (e.g., wood, tile, etc.) and other built-in features should be carefully selected with vapor transmission in mind and include proper preparation and installation in accordance with the manufacturer’s recommendations.
	Moisture-vapor intrusion may be further reduced at the slab level by use of consistent and low water cement ratios (ie. do not allow addition of water to concrete during the pour operations), proper finishing and curing (moist or wet cure for the firs...
	It should be emphasized that, even with proper moisture / water vapor installation, proper control of irrigation and landscape water adjacent to the structure is very important to minimize problems caused by moisture and water vapor intrusion and is t...
	Planters and similar open to the ground adjacent to building areas is an invitation to moisture and other problems. These should be avoided. Concrete / paved surfaces should have clear positive drainage away from the building to an approved disposal /...
	Soil Expansion
	The near surface site soils consist predominantly of sandy soils, and these soils are expected to exhibit very low soil to low expansion. During site grading, the soil expansion potential of the exposed soil blend should be verified by additional labo...
	Soil Corrosion and Concrete Design
	Based on the laboratory test results presented in Appendix C, sulfate exposure for concrete ranges from S0 to S1. It has been our experience that post-construction factors such as near surface soil wetting and drying cycles, and other changes with tim...
	In an abundance of caution and to account for potential future conditions, we recommend concrete in contact with soils be designed for a minimum compressive strength of 4,500 psi and maximum w:c = 0.45.
	Laboratory tests to evaluate the potential soil corrosivity to metallic installations were performed as part of the Ffeasibility Sstudy and the results are included in Appendix Cby SCG (Reference No. 2). Based on these preliminary results, the soils a...
	Retaining Walls
	Lateral Earth Pressures
	The earth pressure acting on retaining walls depends primarily on the allowable wall movement, type of backfill materials, backfill slopes, wall inclination, surcharges, and hydrostatic pressure.
	The following lateral earth pressures are recommended for the design of vertical cantilevered retaining walls (active case) and restrained walls (at-rest case) with no hydrostatic pressure, level backfill conditions, and no surcharge loading.
	Wall Condition  Backfill Type Equivalent Fluid Pressure
	Active (Cantilever) Sandy soils  40 pcf
	At Rest (Restrained) Sandy soils  60 pcf-
	These values are applicable for compacted sand backfill placed between the wall stem and an imaginary plane at 45 degrees from the edge of wall footing.
	For design purposes, walls supporting dock height fill construction should be based on at-rest earth pressures. The surcharge effect of anticipated loads on the wall backfill (e.g. traffic, construction equipment, footings, etc.) should be included in...
	Backfill
	Retaining wall backfill should consist of select backfill comprised of free-draining granular soils exhibiting an expansion index (EI) of 30 or less. The backfill should extend within a 45-degree plane from the wall footing.
	Retaining wall backfill should be mechanically compacted to minimum 90 percent of the applicable laboratory maximum density (ASTM: D1557) and performed under the observation and testing of the Project Geotechnical Consultant.
	No jetting, ponding, or flooding should be permitted. No backfill should be placed against concrete until minimum design strengths as determined by compression tests of cylinders are attained.
	Retaining Wall Backdrainage
	As a minimum, subdrainage system for retaining walls (excluding walls supporting dock height fill construction) should be included as part of retaining wall construction. Sub-drains should consist of 4-inch diameter, perforated Schedule 40, PVC pipe o...
	Should seepage be experienced through retaining walls from nuisance water (e.g., irrigation, precipitation), staining and mineral development may result and necessitate periodic maintenance / cleaning. Note that efflorescence should not be confused wi...
	Concrete Flatwork
	Exterior Flatwork
	Slab Sub-Grade Pre-Saturation
	Prior to concrete placement, the prepared soil sub-grade should be moisture conditioned to and maintained at about 1 to 3 percentage points wet of optimum moisture contents to a depth of 12 inches and exhibit at least 90 percent relative compaction as...
	Asphalt Concrete Pavement Design
	For preliminary design purposes, the following asphalt concrete pavement sections are recommended for the automobile parking lot and access drive areas. These sections were computed using Caltrans Highway Design Manual method, based on the assumed Tra...
	Pavement Utilization Traffic Index Asphaltic Concrete (in.) Aggregate Base (in.)
	Parking Areas  5.0  4”    6”
	Access Drives  8.0  6”    12”
	The applicability of assumed traffic indices should be verified by the Project Civil Engineer. Aggregate base should consist of crushed base (CAB or CMB) as specified in the Standard Specifications for Public Works Construction (Green Book) and be com...
	The soil sub-grade to a depth of 5 feet should be compacted to minimum 90 percent relative compaction in accordance with the recommendations under “Site Grading”. The surface of the subgrade soil supporting basecourse should be compacted to at least 9...
	The pavement sections shown above should be considered tentative and should be verified by R-value testing of sub-grade soils at the completion of grading. Further analysis and evaluation are necessary, if the design traffic index and the sub-grade R-...
	Should pavement construction be performed in stages, with the initial course section to be followed by asphalt cap layer after completion of on-site construction, it should be noted that some repairs / replacement of pavement should be anticipated, pa...
	Concrete Pavement Design
	Concrete pavement design was based on review / comparison of the following methodologies with consideration for assumed truck frequencies at the subject property.
	For the PCA Simplified Design Procedure, the following parameters were considered: Axle Load Category of 2 assigned to collector streets, rural and secondary roads (relatively high axle loads for this category) and arterial streets and primary roads (...
	For the ACI Guideline Document - “Guide for the Design and Construction of Concrete Site Paving for Industrial and Trucking Facilities” (ACI330.2R-17), considerations were given to a Modulus of Subgrade Reaction of 150 pci, a concrete Modulus of Ruptu...
	For both methods, two-axle four tire trucks are excluded, and concrete pavement section considerations assume appropriate construction/ contraction joint spacings and joint sealing, and minimum design service period of 20 years.
	Concrete Pavement Section
	Based on the above considerations, the following concrete pavement sections are recommended:
	Trucks Per Day (*) Concrete Pavement Thickness (**)
	50   6 inches
	100   7 inches
	(*) For axle load distributions representative for over-the-road truck category major arterial per day design lane.
	(**) Minimum concrete compressive strength of 4,500 psi with maximum water cement ratio of 0.45 and Concrete Modulus of rupture of 650 psi.
	The Project Civil / Structural Engineer should establish structural details of the pavement, such as concrete mix design, reinforcing, longitudinal and contraction joints, load transfer devices, etc. As a minimum the longitudinal and contraction joint...
	The above Portland Cement Concrete pavement sections are a minimum. More restrictive criteria based on civil / structural design and jurisdictional requirements shall govern.
	Pavement Subgrade
	The subgrade soils beyond the limits of in-situ ground improvment should be over-excavated to a depth of at least 5 feet and recompacted to minimum 90 percent relative compaction at approximately 1-3 percentage points above optimum moisture content (A...
	Subbase Considerations
	The pavement subgrade soils are expected to be comprised of a blend of the near surface soils at the completion of remedial grading operations. The use of a subbase directly beneath concrete pavement construction can improve load transfer across the j...
	Joint Spacings and Dowels
	Longitudinal and contraction joints should be based on ACI / PCA guidelines. Concrete pavement crack control joints should be spaced at a minimum of 10 feet (5 feet preferred, and not exceeding 14 feet) on center with dowels incorporated along contrac...
	Where movement is expected in a construction or control joint, and both sides are restrained, a combination of waterstop (where transmission of water through the joint is to be avoided) and doweling may be used. Dowels installed across construction jo...
	Waterstops for control joints accommodating movement should preferably consist of the “hard” plastic type that have a crude dumbbell or similar shape and a center bulb that can accommodate the anticipated range of motion. The details of installation a...
	Where the control joint is to be restrained, such as in concrete pavement, doweling may consist of #5 or larger bar placed at slab mid height following the above criteria (18” overall dowel length, centered over joint, spaced 12” on center. Where join...
	Where control joints in concrete pavement occur where standing water or flowlines are associated (such as where pavement section joins a gutter, intake basin or similar), a waterstop incorporated into the joint should be considered to limit influx of ...
	Alternatively, the design may be per Civil / Structural Engineer design.
	Factoring Site-Specific Considerations
	Site specific factors such as expansive soils, variability, mediocre drainage, and related factors need to be considered. Should anticipated truck frequency and / or maximum truck axle loading conditions be different from the above assumed considerati...
	Curb / gutters should be monolithic to the extent feasible. Pavement edges in the proximity of open ground or similar may benefit from a thickened edge.
	Special Note - Finishing and Curing of Concrete
	Of critical importance to the long-term / lifelong behavior and performance of concrete is how it is place, finished, and preliminarily cured. Detailed studies by the Bureau of Reclamation have shown that low water-to-cement ratio, high strength concr...
	The Bureau’s studies also showed that both early and overall strength is greatly improved and issues with cracking, crazing, and surface abrasion resistance are also improved where properly placed and finished concrete is allowed to wet or moist cure ...
	The above recommended concrete pavement recommendations are a minimum. The structural design (e.g., concrete mix design, reinforcing, longitudinal and contraction joints, load transfer devices, etc.) by the project Civil / Structural Engineer, where m...
	Utility Trench Backfill
	• Bedding material should consist of sandy material exhibiting a Sand Equivalent (S.E.) value of 30 or greater and should comply with the requirements of the controlling governing jurisdiction.
	• The site soils are considered suitable for trench backfill, provided they are free of organic material and rocks over 4 inches in maximum dimension.
	• To reduce potential water migration into building sub-grade through the granular bedding / shading layer and trench backfill, utility trenches should be backfilled with the onsite finer grained materials or sand-cement slurry for minimum 3 feet leng...
	• Backfill of all exterior and interior trenches should be placed in thin lifts not exceeding 4 inches and mechanically compacted to achieve a relative compaction of not less than 90% based on ASTM: D1557. Care should be taken not to damage utility li...
	• Utility trenches should not be located within the influence of footings. This is defined as a zone located below the footing and a line sloping at an inclination of 1:1 (horizontal to vertical) outward from the outside edge of footings. If utility l...
	• Trenches greater than 4 feet in depth should be shored or sloped back as required by the local regulatory agency, the State of California Division of Industrial Safety Construction Safety Orders, and Federal OSHA requirements.
	As described in the Groundwater section of this report, the site includes shallow groundwater conditions. Where trench excavations come close to or intersect the water table, the groundwater may react adversely. These effects may include bottom quicke...
	Site Drainage
	Of all the post-construction maintenance items – attention to site drainage is the most important. Nuisance water is the cause of most potential problems.
	The Client, Landscape Architect, and Property Manager should be aware of the potential problems that may develop when drainage is altered through construction of retaining walls, paved walkways, and patios. Conditions which will lead to ground saturat...
	Landscape, Irrigation, and Maintenance
	General guidelines for landscape, irrigation and maintenance are shown below:
	Plan Review, Observations and Testing
	During the design and precise grading phases, the final Precise Grading and Foundation Plans, including the design details of planned structures (e.g., location, configuration, design loads, etc.) should be provided to the Project Geotechnical Enginee...
	Precise grading, including foundation and on-site construction should be performed under the observation, documentation, and testing by the Project Geotechnical Consultant. To document actual conditions encountered, work performed, and any in-field mo...
	CLOSURE
	Our evaluation and preparation of this report are based on our experience and our knowledge of the site and were obtained in accordance with currently accepted professional engineering principles and practice in the field of geologic and geotechnical ...
	The recommendations provided by this firm are made on the assumption that we will be retained to perform the geotechnical onsite observation, testing and support associated with the proposed work. If another geotechnical firm is used, these and any ot...
	We appreciate the opportunity of being of service to you on this project. Should you have any questions or need additional information, please contact the undersigned.
	Sincerely,
	G3SoilWorks, Inc.
	By: ___________________________   By: _____________________________
	Daniel J. Morikawa, P.E., G.E.             Erik C. Haaker, P.G., C.E.G.
	Director of Engineering              Senior Engineering Geologist
	By: ___________________________
	Steven E. Strickler, P.E., G.E.
	CEO / Principal Geotechnical Engineer
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