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Overview of Tapestry Engineering and Testing Data 

 
This submission represents a compilation of engineering data and material testing data specifically 
related to the tapestry commemorative element proposed for the Eisenhower Memorial project.   
The specific engineering information and test protocols are based on general engineering 
practices required of a structure of this nature.  The proposed test measures have been 
researched and performed to address specific questions raised about the tapestry as well as to 
assist in the technical development of the tapestry element.  The material and environmental 
testing procedures completed to date have been performed in consultation with NPS, and the 
NCPC staff which included input from the National Institute of Standards and Technology (NIST) at 
the request of NCPC.   
 

VOLUME 1:  TAPESTRY OVERVIEW AND ENGINEERING SUMMARY  
 
 Section 2.0 - Wind and Site Analysis  

 
2.1 Wind Loading Study  (by an Independent engineering analysis company) – This 

analysis is complete. This study was performed during the design phase to 
determine loading criteria for the structural design criteria of the tapestry 
supporting structure and the other memorial elements on the site.   This 
analysis included additional loading conditions. The results have been included 
in the engineering analysis for the design of the memorial tapestry and 
structural elements supporting the tapestry.  Physical tapestry samples were 
also tested within the wind tunnel for the purposes of calculating the drag 
coefficient of wind forces across the surface of the tapestry to better inform 
the wind loading requirements on the cable net assembly for inclusion in the 
design.  Results were provided to the design team to incorporate into the 
structural design of the tapestry, cable net structure, and columns.  

 
2.2 Geotechnical Engineering Report (Nov 5, 2010) - This report has been 

completed by the design team’s Geotechnical engineer. This accounts for the 
existing soil conditions on the site, and is utilized for the foundation and 
structural design.   
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Section 3.0 Structural Calculations: This section includes the supporting data and calculations 
used for the structural engineering development of the memorial design.    

 
  3.1  Structural Criteria – This information is for reference to describe the tapestry 

structural system and clarify the structural criteria and material for structural 
components related to the Tapestry.  

  3.2  Structural Model, Geometry, and Elements – This information is for reference 
to clarify the structural criteria and shapes of the major structural components 
related to the Tapestry including General Geometry, Steel Cables, Concrete 
Columns, and Foundation Elements.  

 
  3.3  Structural Loads – This section designates the loads applied to the structural 

analysis model.     
3.3.1  Dead Load engineering calculations – This analysis has been 

completed. This accounts for actual self-weight of construction 
materials and attachments.   

3.3.2 Ice loading engineering calculations – This analysis has been 
completed. The results of the ice loading conditions in conjunction 
with the wind loading studies have been analyzed and included into 
the structural calculations of the design of the memorial tapestry and 
its structural components.  

3.3.3 Thermal Movement engineering calculations – This analysis has been 
completed.  The thermal calculations and predicted movements have 
been included in the design of the memorial tapestry structural 
components. 

3.3.4 Seismic Load engineering calculations – This analysis has been 
completed.  All results have been included to completion for the 
memorial tapestry structural components related to seismic criteria. 

3.3.5 Wind Loads engineering calculations – This analysis has been 
completed.  All results have been included to completion for the 
memorial tapestry structural components related to wind criteria. 

3.3.6  Cable Prestress and Concrete Creep Analysis – This analysis has been 
completed.  All results have been included to completion for the 
memorial tapestry structural components related to these stainless 
steel cable and concrete properties.   
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3.4  Structural Analysis Results – This section summarizes the static load cases in 

the structural analysis model.   
3.5     Design of Tapestry Structural Elements - This section summarizes the design 

and calculation of specific tapestry structural elements including the Steel 
Cables, Steel Box Beams, Steel Connection Elements, Concrete columns, and 
Foundation elements.  

 

VOLUME 2:  TAPESTRY TECHNICAL DATA SUMMARY  
 
Section 4.0 - Tapestry Material Testing:  (by Independent Testing Companies)   

     This information and testing was prepared to test, examine, and conclude on the 
performance and durability of the stainless steel alloy for the structural twisted wire 
and braided wire and the welds proposed for the tapestry fabrication on this project.   

 
4.1  Tapestry Twisted and Braided Wire Properties -  ASTM E8 is the Standard Test 

Method to provide the tensile strength for the individual wires used in the 
braided wires.  The wire for the braids was produced to ASTM specs A580 & 
A555.  In addition material certificate data is provided for each alloy being used 
in the material testing. 

 
4.2  Weld Strength and Environmental Sample Matrix -  This document contains the 

list of all test specimens prepared for the Environmental Corrosion Test and Weld 
Joint Strength Testing.  The matrix includes the test instructions for each sample 
specimen and the specimen details with respect to alloy, weld settings, and 
passivation.   

 
4.3   Environmental Corrosion Test – Twisted Wire and Braided Wire:  Per Element 

Report #TOM002-21955 Corrosion Analysis of Welded Samples,  SO2 Salt Spray 
per ASTM G85-11 Annex A4, Cycle A4.4.4.1 was performed on Twisted and 
Braided wire samples.  Stainless steel alloy type 317L and type 316L were tested 
for the structural twisted wires including a welded joint for each sample to 
evaluate corrosion resistance in each material.  Samples for the three braided 
wire types with welds to be used for the non-structural, art image on the 
tapestry were tested in type 316L alloy for reference only.  The type 317L alloy, 
the selected alloy for the project, shows no signs of corrosion on the wire or in 
the heat affected zone near the weld after the 1000 hour exposure to the salt fog 
environment. 
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4.4   Mechanical Tension and Shear Strength Analysis – Element’s report #TOM002-

21955M Mechanical Strength Testing of Welded Samples indicates the breaking 
loads for the various types of weld joints on samples provided for comparison to 
the calculated tapestry design loads.    The Najjarine Structures report titled Weld 
Capacity Report compares the tested weld strength to the calculated weld 
loading and demonstrates the weld capacity achieved in the testing results is 
greater than the design load required for the structural weld.     

 
Section 5.0 – Tapestry Panel Assembly Testing  (by Independent Testing Companies)   
 This section contains test results for assembled samples of the tapestry panel.   
 

       5.1  Fatigue Test  - A Fatigue Spectrum Analysis by RWDI was prepared to demonstrate 
the range of wind loading and frequency of occurrence that the tapestry could 
experience over a 100 year period based upon meteorological data available in 
Washington D.C. and the Wind Loading Study by RWDI included in Section 2.1 of 
this submission.    The Tapestry Fatigue Test Report by Ed Najjarine establishes the 
fatigue test parameters and pass/ fail criteria for a 3’-0 x 3’-0 tapestry panel 
sample.    The Fatigue Testing Methodology and Results Report by RWDI shows 
that the applied loads to the tapestry sample had a negligible impact on the 
sample panel to the structural welds or applied art.  The sample passed the 
pass/fail criteria for the fatigue test. 

 
      5.2  Weather Simulation Test –The report by Northern Microclimate for Ice and Snow 

Consulting Services documents the design evaluation and mockup performance 
tests performed to investigate winter performance and develop 
recommendations to reduce the potential for snow and ice formation and release.   
The results of the testing have provided valuable input to the design and 
fabrication of the tapestry panels. The testing showed a correlation between the 
tapestry mockups tested and samples of architectural screens that are commonly 
used in the building industry that have not been reported to be problematic for 
hazardous falling ice and snow.   

 
  



EISENHOWER MEMORIAL ENGINEERING AND TECHNICAL DATA OVERVIEW  
 

Submission for Preliminary Design Review    Submission Date: February 5, 2014 
Meeting Date:  April 3, 2014  

Section 6.0 - Maintenance and Cleaning  
 

       6.1  Stainless Steel Cleaning Procedure – Procedures have been provided for the care 
and maintenance of the stainless steel material for the tapestry.  Upon 
completion of the performance mock-up testing in the next phase of work a 
detailed maintenance plan can be prepared to cover common cleaning 
procedures with an in situ mock-up.  ASTM A380-06 Standard Practice for 
Cleaning, Descaling and Passivation of Stainless Steel parts, Equipment and 
Systems is provided for reference.  

 
 

Section 7.0   Appendix      
 
This information is provided for reference and includes early environmental tests 
performed on solid wires to establish the corrosion resistance of various stainless steel 
alloys.   Also included is a Wind Debris Test performed by an independent company.  
Several articles are provided for reference regarding other memorials and welding 
methods proposed for the project.   
 

7.1  Solid Wire Properties - ASTM E8 is the Standard Test Method to provide the 
tensile strength of wires. The solid wire samples were produced to ASTM specs 
A580 & A555.  Material certificate data is provided for each alloy to qualify the 
stainless steel products to the alloy specification standard.    

 
7.2  Environmental Sample Matrix –  Solid Wire and Weld Joints;   this document 

contains the list of the test specimens prepared for the Environmental Corrosion 
Test on solid wires.   The matrix includes the test instructions for each sample 
specimen and the details with respect to alloy, weld settings, and passivation.   

 
7.3  Environmental Testing and Evaluation - Solid Wire including welded samples   

SO2 Salt Spray per ASTM G85-11 Annex A4, Cycle A4.4.4.1 was performed on 
solid wires to evaluate the performance of different stainless steel alloys.   
Element Report Dated July 1, 2013 Tilted “Evaluation of 1000 Hour Salt Spray 
Tested Solid Wire Welds (Sunstone 2500 Equipment)  made from Type 316L, 
317L and 321 Stainless Steel.” Alloy types 316L, type 317L and type 321 were all 
tested including a welded joint at each alloy to evaluate the difference in each 
material and preparation. Alloy types 316L and 317L performed the best with 
very little difference. Alloy type 321 did not pass and will be discarded from 
consideration.    
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7.4 Pre - Environmental Corrosion Test Images – Solid Wire  - Solid Wire including 

welded samples   Element report dated July 2, 2013 titled “Before” Images of the 
Solid Wire Weld Samples (SUNSTONE 2500 Equipment) Made from type 316L, 
Type 317L and Type 321 Stainless Steel” documents the material state prior to 
salt spray testing.  This includes documentation of alloy types 316L, type 317L, 
and type 321 solid wire weld samples prior to descale/passivation and prior to 
the environmental testing process.  This is a reference document for section 7.2. 

 
7.5  Wind Blown Debris Test – Physical testing on the existing aesthetic mock-up has 

been completed by an independent company.  The intent of this test was to 
understand the risk of windblown debris related to the tapestry elements.  The 
study also included cleaning measures related to windblown debris should it 
occur.  The tapestry element is low risk for windblown debris capture 

 
7.6  Stainless Steel and Weld Information Reference Documents;   This Section 

includes several articles for information.   Two articles are included reference the 
Air Force Memorial and the Korean War Memorial because they have similar 
stainless steel alloys as being considered for the Eisenhower Memorial.  Both 
memorials use the 316L stainless steel alloy which is being used for the structural 
steel components of the tapestry.   The tapestry panels will be constructed of 
317L stainless steel alloy which has been proven in our test results to have 
superior corrosion resistance for our application.  Three other documents are 
provided for reference to resistance welding which is the welding method used 
on the tapestry.  
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1. INTRODUCTION 
Rowan Williams Davies & Irwin Inc. (RWDI) was retained by Gehry Partners – AECOM – JV to study the 
wind loading on the proposed Dwight D. Eisenhower Memorial Tapestry in Washington, D.C. 

The proposed Dwight D. Eisenhower Memorial site is surrounded by Independence Ave to the North, 6th 
Street to the West, 4th street to the East and the U.S. Department of Education, Lyndon Baines Johnson 
Building to the South. The memorial will replace the existing portion of Maryland Ave which runs 
diagonally through the site. The site footprint is approximately 250 feet by 550 feet.  The site contains 
various small structures, screens and landscaping, including restrooms, sculptural relief blocks, memorial 
colonnades and three large tapestries reaching approximately 75 feet above ground. 

The objectives of this study were 

i. to determine the drag coefficients of two full-scale tapestry samples; 

ii. to provide wind loading information for the overall structural design of the proposed tapestries 
under normal conditions; and,  

iii. to provide wind loading information for the overall structural design of the proposed tapestries 
under iced conditions. 

The following table summarizes relevant information about the design team, recommendations, and the 
governing parameters: 

Project Details: 
 Project Manager & Architect of Record Gehry Partners LLP of Los Angeles, CA 
 Design Architect Gehry Partners LLP of Los Angeles, CA 
 Structural Engineer Magnusson Klemencic Associates of Seattle, WA 
Key Results and Recommendations: 
 Coordinate System for Structural Loading Figure 5 
 Recommended Wind Pressures Table 2a (normal condition) 

Table 2b (iced condition) 
 Determination of Forces from Pressures Table 3 
 Recommended Wind Load Combination Factors Table 4 
Selected Analysis Parameters: 
 Basic Wind Speed per ASCE 7-05 90 mph (3-second gust) at 33 ft in open terrain 
 Importance Factor on Wind Pressure 1.15 

The wind tunnel test procedures met or exceeded the requirements set out in Section 6.6 of the ASCE 7-
05 Standard.  The following sections outline the test methodology for the current study, and discuss the 
recommendations.  Appendix A provides additional background information on the testing and analysis 
procedures for this type of study.   
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2. METHODOLOGY 
To achieve the objectives of this study, RWDI carried out specific wind tunnel research as described in 
the following sections.  Due to the unique nature of the proposed tapestries, static force tests were 
conducted to determine representative drag coefficients for two full-scale tapestry samples, hereafter 
referred to as ‘large’ sample and ‘small’ sample.  The results from this testing were used to adjust the 
pressure data obtained on a 1:250 scale model of the tapestry.  The pressure tests on each tapestry bay 
provided wind loading in the direction perpendicular to the tapestries, and simultaneous measurements 
over the entire 5-bay South Tapestry.  However, since it is difficult to obtain reliable wind loads on porous 
structures based on pressure data alone, high-frequency force balance (HFFB) tests on a 1:250 scale 
model were also performed to obtain more accurate wind load information on individual tapestry bays.  
The force balance tests provided wind loading perpendicular to the plane of the tapestries, and 
augmented the wind loads determined from the pressure tests. 

2.1  Drag Coefficient Tests 

The large tapestry sample was inserted into a steel frame and mounted on a spring suspension system, 
which was built directly into the side walls of the wind tunnel with the springs located outside the tunnel 
walls.  The wind loading on the tapestry sample was measured using strain-gauges flexures attached to 
the assembly.  For the measurement the static drag forces of the sample, stiff springs were used to 
eliminate the motion of the model.  Tests were conducted with and without the tapestry in place to 
quantify the force on the steel frame alone, which was subsequently removed in the calculation of the 
drag force on the tapestry only.  Drag forces were measured for the following angles of attack: -25°, -20°, 
-10°, 0°, +10°, +20°, and +25°. The angle of attack is defined as the inclination of the wind relative to the 
horizontal plane.  An angle of attack of 0° corresponds to horizontal winds perpendicular to the tapestry 
plane. 
 
For the small tapestry sample, the adopted testing method is based on the high-frequency force balance 
(HFFB) technique which is primarily used for buildings. The force balance used for these studies consists 
of flexural elements instrumented with strain gauges which are calibrated to measure bending and 
twisting responses.  The small sample, which included a metal frame around the perimeter, was mounted 
vertically on a force balance to measure drag force.  Tests with the long direction of the small sample 
oriented horizontally and vertically were carried out, and the measured drag forces were similar.  As in the 
case of the large sample, tests were conducted with and without the tapestry in place to quantify the force 
on the metal frame alone, which was subsequently removed in the determination of the drag force on the 
tapestry only.  The force balance was shrouded by a plastic tube so that that only wind loading on the test 
section would be measured.  The entire system was installed on a turntable to vary the angle of attack.  
The tests were conducted at angles of attack ranging from -30° to +30° at 10° increments in both 
horizontal and vertical orientations of the sample.  An angle of attack of 0° corresponds to winds 
perpendicular to the tapestry plane. 
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The static force (drag) coefficients were calculated by normalizing the drag forces measured on the 
tapestry samples as follows: 

 ,

2
1 2dBU

F
C drag

d

ρ
=                         (2-1) 

where 

• Fdrag is lateral force (drag, lbf); 

• ρ is the air density (0.07647 lb/ft3); 

• U is the mean wind speed at the center of the tapestry sample (ft/s); 

• d, the representative depth of the sample (taken as d = 2.1 ft for large sample and 0.71 ft for 

small sample); and 

• B is the representative width of the sample (taken as B = 4.0 ft for large sample and 1.2 ft for 

small sample). 

The drag force measured for both samples was consistent over the tested wind speed range of 20 ft/s to 
60 ft/s.  Selected results for a single wind speed are plotted in Figure 1a for the large sample and Figure 
1b for the small sample.  Each of these figures also includes a photograph of the tapestry sample in the 
wind tunnel.  It can be seen that the drag coefficient, Cd, for both samples is at its highest value for winds 
perpendicular to the tapestry plane (i.e., 0° angle of attack), and decreases with either positive or 
negative angle of attack. 
The maximum coefficient from all tests was 0.7 for the large sample and 0.45 for the small sample.  
These values were used to adjust the measurements obtained using the 1:250 scale models as described 
in the next section. 

2.2  1:250 Scale Wind Tunnel Tests 

2.2.1 Pressure Tests 

A 1:250 scale model of the proposed development was constructed using the architectural drawings listed 
in Table 1.  The porosity of the scale model was varied spatially to approximate the changing density of 
the interwoven strands of the tapestries.  Taps and instrumentation that measure fluctuating wind 
pressure were installed on the front and back surfaces of the tapestries.  The tests were conducted on the 
porous model representing ‘normal’ conditions and on a solid model representing a fully iced-up 
condition.  The same scale model was used for both conditions; the openings in the porous model were 
covered using a paper-thin membrane to achieve a solid wind-blockage front surface.  Photographs of the 
porous scale model in the boundary layer wind tunnel are shown in Figure 1c. 

The mean pressure, the root-mean-square of pressure fluctuations and the peak negative and peak 
positive pressures were measured at each tap using a system capable of responding to pressure 
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fluctuations as short as 0.5 to 1 second at full scale.  Measurements were taken for 36 wind directions 
spaced 10 degrees apart.  The measured data were converted into pressure coefficients based on the 
measured upper level mean dynamic pressure in the wind tunnel.  Time histories of the instantaneous 
pressure fluctuations at all tap locations were recorded and saved for post-test analysis.   

The methodology for determining the wind loads from pressure measurements involved the following 
steps: 

1. Measurements of weighted, area-averaged pressures on a rigid scale model of the 
development in a wind tunnel in order to determine the mean and background fluctuating 
loads. 

2. Analysis of the wind tunnel data to determine the dynamic amplification effects on the 
fluctuating wind loads, caused by the motion of the structure, and also to determine the 
wind directions which produced the highest wind loads for the load cases of interest. 

3. Determination of the effective peak pressure distributions that produce the highest wind 
loads for the load cases of interest. 

The wind pressure patterns affecting the structure vary both spatially and with time and are very complex.  
The force or stress generated in any one component of the structure depends, to some extent, on the 
continually changing pressure pattern over the entire structure.  For the design of a structural element, 
the relevant wind loads are those acting simultaneously over the element’s tributary area.  For example, 
assume one loading condition of interest to be, that which causes the highest lateral force perpendicular 
to the tapestries.  In this case, to determine the lateral force L, one would need to determine the highest 
instantaneous value of 

...332211 +++= ppp ApApApL  

where p1, p2, p3, etc. are the instantaneous pressures measured at representative pressure taps 1, 2, 3, 
etc. and A1p, A2p, A3p, etc. are the tributary areas associated with each of the pressure taps.  Each term in 
the above summation is the contribution to the force coming from one of the areas.  Because of lack of 
correlation of the wind pressures over the specific area, the individual terms do not all reach their peak at 
the same instant.  Therefore, to determine the true peak force, it is important to carry out the above 
summation on a continuous and instantaneous basis.  The results are usually expressed in coefficient 
form.  For example, in the case of the lateral force, the force is divided by the reference gradient wind 
pressure qg, and the tributary area of the section A, to obtain 









+++= ...1 332211

A
Ap

A
Ap

A
Ap

qAq
L ppp

gg

 

The summation in the brackets on the right hand side, obtained on an instantaneous basis from the wind 
tunnel, is the overall lateral force divided by the projected area and so is an area-averaged pressure.  
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The above discussion represents one pressure pattern.  Since it is impractical to analyse the structure for 
every possible wind pressure pattern that might occur, it is necessary (as is effectively done by building 
codes in very simplified ways) to select from the wind tunnel results certain loading scenarios that tend to 
be dominant and that are likely to stress the structure in important ways.  In this study, since the structural 
system includes tensioned cables between support columns, the primary loading scenarios of concern 
are those related to the lateral force perpendicular to the tapestries which can produce high tension in the 
cables to resist it. 

For flexible, lightly damped structures with relatively low natural frequencies, the inertial loads due to 
wind-induced structural motion can add a significant contribution to the overall wind loads.  The structural 
wind load distributions were determined by considering the mean and fluctuating wind loading for 
aerodynamically important wind directions. The fluctuating wind loads are due to wind turbulence and the 
dynamic response of the structure.  For the present study, natural frequencies and animation files for the 
fundamental modes of vibrations of the structure were received from the structural engineers on February 
15, 2012 (see Appendix B).  Allowances for the effects of dynamic response were primarily based on the 
provided natural frequencies along with a low damping level. 

2.2.2 Force Balance Tests 

In addition to the pressure tests discussed in the previous section, force balance tests were carried out to 
obtain wind load information on individual tapestry bays through an alternative test technique.  By using 
this approach, the drag forces and overturning moments in the two principle directions, along with torsion, 
were obtained for each test location.  Two test models were constructed, each representing a single 
tapestry bay: one model was tested in the East and West Tapestry locations, and the other was tested in 
three out of the five bays in the South Tapestry (i.e., the two (2) end bays and the center bay).  Non-
instrumented tapestry bays were also constructed to complete the full tapestry structures.  The model 
porosities of the force balance models were the same as the pressure models, and similarly to the 
pressure tests, force balance testing was conducted on the porous model representing ‘normal’ 
conditions and on a solid model representing a fully iced-up condition.  Photographs of the porous and 
solid scale models in the boundary layer wind tunnel are shown in Figure 1d. 

The force balance data were used to determine wind loading in the plane of the tapestries, and augment 
the wind loads obtained from the pressure tests, which were adjusted using the drag coefficient 
information discussed in Section 2.1. 

2.2.3 Surroundings and Upwind Profiles 

The 1:250 scale models of the proposed Dwight D. Eisenhower Memorial were tested in the presence of 
all existing surroundings within a full-scale radius of 1000 ft, in RWDI’s 8 ft × 6.5 ft boundary layer wind 
tunnel facility in Guelph, Ontario.  An orientation plan showing the location of the study site is given in 
Figure 2. 

Beyond the modeled area, the influence of the upwind terrain on the planetary boundary layer was 
simulated in the testing by appropriate roughness on the wind tunnel floor and flow conditioning spires at 
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the upwind end of the working section for each wind direction.  This simulation and subsequent analysis 
of the data from the model were targeted to represent the following upwind terrain conditions.  Wind 
direction is defined as the direction from which the wind blows, measured clockwise from true north. 

Upwind Terrain Wind Directions (Inclusive) 

Suburban – terrain with many low buildings 10° to 170°, 290° to 360° 

Modified Suburban – suburban terrain modified to account the Potomac River 
upwind of the study site 180° to 280° 

3. WIND CLIMATE 
In order to predict the full-scale wind loading as a function of return period, the 1:250 scale wind tunnel 
data were combined with a statistical model of the local wind climate. The wind climate model was based 
on local surface wind measurements taken at Ronald Reagan Washington National Airport.   

The wind climate model was scaled so that the magnitude of the wind velocity for the 50-year return 
period corresponded to a 3-second gust wind speed of 90 mph at a height of 33 ft in open terrain.  This 
value is consistent with that identified for Washington D.C. in the ASCE 7-05 Standard.  The wind loads 
provided herein also include a wind load importance factor of 1.15 to account for the fact that this 
memorial is a unique, important national structure that should be designed to a higher level of structural 
reliability.  The inclusion of the importance factor effectively increases the return period from 50 to 100 
years.    

The wind climate for Washington D.C. is illustrated by the plots in Figure 3.  The upper four plots show, 
based on the wind climate model, the relative probability that wind speeds associated with various return 
periods will be exceeded from each wind direction. 

4. RECOMMENDED DESIGN WIND LOADS 
For the structural design of the proposed memorial in normal and iced conditions, we recommend that 
consideration be given to the wind load information contained in Tables 2a and 2b, respectively, which 
are described below.  The key plan for the pressure zones from these tables is presented in Figure 4.  
The wind loads provided in Table 2a report are based on the 50-year return period basic wind speed of 
90 mph (3-second gust) at a height of 33 ft in open terrain and an importance factor of 1.15.  RWDI also 
conducted an analysis of the full-scale meteorological data to assess a wind speed to be applied 
concurrently with the ice load for this structure.  As a result, the wind loads provided in Table 2b report 
are based on the 50-year return period basic wind speed of 75 mph and an importance factor of 1.0.  As 
the radial ice thickness in the Washington area will likely not completely fill the openings of the tapestries, 
the recommendations in Table 2b are based on a combination of the porous and solid test data. 

The wind pressures provided for each load case are to be applied to all surfaces simultaneously.  The 
provided loads are net pressures, which consider the instantaneous pressure difference across the 
tapestries.  These wind pressures are to be applied normal to the front surface of each tapestry.  These 
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pressures act in the Y direction (Py) shown in Figure 5; positive pressures are defined to act inwards 
towards the front surface, and negative pressures act outwards. 

For each load case, the magnitude of the forces in the Y and X directions should be determined using the 
equations in Table 3, with positive directions defined in Figure 5.  These forces should be used with the 
load combinations given in Table 4.  Forces derived from the use of Table 3, are based on the solid area 
(including ice coverage where appropriate) in each pressure zone.  The pressures provided are 
approximately based on solidity ratios as depicted in Figure 4.  RWDI should be contacted to review the 
impact on these recommendations if significant revisions of the solidity ratios occur. 

The following summarizes the overall structural wind load cases provided in Tables 2a and 2b. 

Load Cases 1a and 1b (LC1a & LC1b) provide the maximum positive and negative pressure 
distributions acting on the East Tapestry (Tapestry Location A). 

Load Cases 2a and 2b (LC2a & LC2b) provide the maximum positive and negative pressure 
distributions acting on the east-end bay of the South Tapestry (Tapestry Location B), with simultaneous 
loading on the remaining bays. 

Load Cases 3a and 3b (LC3a & LC3b) provide the maximum positive and negative pressure 
distributions acting on Tapestry Location C, with simultaneous loading on the remaining bays. 

Load Cases 4a and 4b (LC4a & LC4b) provide the maximum positive and negative pressure 
distributions acting on the middle bay of the South Tapestry (Tapestry Location D), with simultaneous 
loading on the remaining bays. 

Load Cases 5a and 5b (LC5a & LC5b) provide the maximum positive and negative pressure 
distributions acting on Tapestry Location E, with simultaneous loading on the remaining bays. 

Load Cases 6a and 6b (LC6a & LC6b) provide the maximum positive and negative pressure 
distributions acting on the west-end bay of the South Tapestry (Tapestry Location F), with simultaneous 
loading on the remaining bays. 

Load Cases 7a and 7b (LC7a & LC7b) provide the maximum positive and negative pressure 
distributions acting on the West Tapestry (Tapestry Location G). 

For the wind loading on the columns, use the same pressure that is given for the adjacent tapestry.  This 
pressure should be applied to the frontal area of the column in the appropriate direction. 

The wind loads provided in this report include the effects of directionality in the local wind climate.  These 
loads do not contain safety or load factors and are to be applied to the structural systems in the same 
manner as would wind loads calculated by code analytical methods. 
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5. APPLICABILITY OF RESULTS 

5.1 The Proximity Model 

The structural wind loads determined by the wind tunnel tests and the associated analysis are applicable 
for the particular configuration of surrounding buildings modeled.  City development over time can cause 
changes in the surroundings from those tested, resulting in loads that could differ from those predicted in 
this report. 

Changes in surroundings can be divided into two categories: 

a) addition or demolition of buildings far upwind, having the effect of changing the roughness of the 
earth's surface and thereby changing the general wind exposure of the site; and 

b) addition or demolition of buildings close to the site, which can cause changes in the local flow 
patterns about the memorial. 

Based on the past history of city developments it appears that, with respect to Category (a), development 
over time is far more likely to increase rather than reduce building density.  This implies that the 
development over time would more likely diminish loads on the memorial rather than increase them.  With 
respect to Category (b), the wind tunnel tests were conducted to represent the current state of the 
development of the nearby surroundings.  If, at a later date, additional buildings besides those considered 
in the tested configuration are constructed near the project site, then some load changes could occur.  
Unless, however, a building of unusual stature is constructed nearby, the normal use of safety or load 
factors can be expected to cover the potential increases in structural loads.   

5.2 Study Model and Structural Properties Information 

The results presented in this report pertain to 1) the structural properties, as shown in Appendix B, and 2) 
the scale model of the proposed development, constructed using the architectural information listed in 
Table 1.  Should there be any design changes that deviate substantially from the above information, the 
results for the revised design may differ from those presented in this report.  Therefore, if the design 
changes, RWDI should be contacted and requested to review the impact on the wind loads.  
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TABLE 1:  LIST OF DRAWINGS AND INFORMATION USED 
FOR MODEL CONSTRUCTION 

The drawings and information listed below were received from Gehry Partners – AECOM -JV and were 
used to construct the scale model of the proposed Dwight D. Eisenhower Memorial in Washington, D.C.    
Should there be any design changes that deviate from this list of drawings, the results may change. 
Therefore, if changes in the design area made, it is recommended that RWDI be contacted and requested 
to review their potential effects on wind pressures presented in this report. 

File Name File Type Date Received 
(dd/mm/yyyy) 

2012-01-19_GPLA_EISNM_ARC_ALL.3dm Rhino 19/01/2012 

T0079.pdf PDF 03/02/2012 
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Table 2a:   Recommended Wind Pressures under Normal Conditions  

Tapestry 
Location (see 

Figure 4) 
A B C D E F G 

Load Case 
Number LC1a LC1b LC2a LC2b LC3a LC3b LC4a LC4b LC5a LC5b LC6a LC6b LC7a LC7b 

Pressure 
Zone (see 
Figure 4) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

A1 34 -16 -- -- -- -- -- -- -- -- -- -- -- -- 
A2 30 -16 -- -- -- -- -- -- -- -- -- -- -- -- 

A3 24 -12 -- -- -- -- -- -- -- -- -- -- -- -- 

B1 -- -- 18 -10 10 -6 10 -6 10 -6 10 -2 -- -- 
B2 -- -- 16 -10 8 -4 8 -4 8 -6 8 -2 -- -- 

B3 -- -- 12 -10 6 -4 6 -4 6 -4 6 -2 -- -- 

C1 -- -- 8 -4 16 -10 12 -6 12 -6 12 -4 -- -- 
C2 -- -- 6 -6 14 -10 10 -6 10 -6 10 -4 -- -- 

C3 -- -- 6 -6 10 -10 8 -4 8 -6 8 -2 -- -- 

D1 -- -- 4 -4 10 -4 12 -10 10 -4 10 -4 -- -- 
D2 -- -- 6 -6 10 -4 12 -10 10 -6 10 -4 -- -- 

D3 -- -- 6 -6 6 -4 10 -10 6 -6 6 -4 -- -- 

E1 -- -- 6 -6 10 -4 10 -4 12 -10 10 -4 -- -- 
E2 -- -- 4 -6 8 -4 8 -4 10 -10 8 -4 -- -- 

E3 -- -- 6 -10 6 -2 6 -2 10 -12 6 -4 -- -- 

F1 -- -- 6 -8 10 -4 10 -4 10 -8 10 -10 -- -- 
F2 -- -- 4 -8 8 -2 8 -2 8 -8 10 -10 -- -- 

F3 -- -- 6 -10 8 -2 8 -2 8 -10 10 -10 -- -- 

G1 -- -- -- -- -- -- -- -- -- -- -- -- 24 -28 
G2 -- -- -- -- -- -- -- -- -- -- -- -- 22 -24 
G3 -- -- -- -- -- -- -- -- -- -- -- -- 16 -22 

 Notes: 

1. The structural wind loads DO NOT contain load or safety factors and are to be applied to the 
structural systems in the same manner as would wind loads calculated by code analytical 
methods. 

2. The above loads correspond to a 50-Year Basic Wind Speed of 90 mph and an Importance 
Factor of 1.15. 

3. The wind pressures provided for each load case are to be applied to all surfaces simultaneously. 

4. The wind pressures provided are to be applied normal to the front surface of each tapestry.  
These pressures act in the Y direction (Py); positive pressures are defined to act inwards towards 
the front surface, and negative pressures act outwards. 
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5. For each load case, the magnitude of the forces in the Y and X directions should be determined 
using the equations in Table 3, with positive directions defined in Figure 5.  These forces should 
be used with the load combinations given in Table 4. 

6. The provided loads are net pressures, which consider the instantaneous pressure difference 
across the tapestries. 

7. For the wind loading on the columns, use the same pressure that is given for the adjacent 
tapestry.  This pressure should be applied to the frontal area of the column in the appropriate 
direction. 

8. The tributary areas associated with each pressure zone are shown in Figure 4. 

9. Forces derived from the use of Table 3, are based on the solid area in each pressure zone 
(Figure 4). The pressures provided are approximately based on solidity ratios as depicted in 
Figure 4. RWDI should be contacted to review the impact on these recommendations if significant 
revisions of the solidity ratios occur. 
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Table 2b:   Recommended Wind Pressures to be Combined with Ice Load 

Tapestry 
Location (see 

Figure 4) 
A B C D E F G 

Load Case 
Number LC1a LC1b LC2a LC2b LC3a LC3b LC4a LC4b LC5a LC5b LC6a LC6b LC7a LC7b 

Pressure 
Zone (see 
Figure 4) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

Pos. 
(psf) 

Neg. 
(psf) 

A1 21 -9 -- -- -- -- -- -- -- -- -- -- -- -- 
A2 18 -8 -- -- -- -- -- -- -- -- -- -- -- -- 

A3 17 -7 -- -- -- -- -- -- -- -- -- -- -- -- 

B1 -- -- 11 -6 6 -4 6 -4 6 -4 6 -1 -- -- 
B2 -- -- 10 -6 7 -4 7 -4 7 -4 7 -1 -- -- 

B3 -- -- 11 -6 7 -4 7 -4 7 -5 7 -1 -- -- 

C1 -- -- 6 -3 10 -6 8 -4 8 -4 8 -2 -- -- 
C2 -- -- 6 -4 10 -6 8 -4 8 -4 8 -2 -- -- 

C3 -- -- 7 -5 11 -6 9 -5 9 -5 9 -2 -- -- 

D1 -- -- 3 -3 7 -3 8 -6 7 -3 7 -2 -- -- 
D2 -- -- 5 -4 8 -3 9 -6 8 -4 8 -2 -- -- 

D3 -- -- 6 -5 9 -4 11 -6 9 -5 9 -2 -- -- 

E1 -- -- 4 -3 7 -3 7 -3 8 -6 7 -2 -- -- 
E2 -- -- 4 -3 7 -2 7 -2 8 -6 7 -2 -- -- 

E3 -- -- 5 -4 8 -2 8 -2 9 -6 8 -2 -- -- 

F1 -- -- 4 -5 7 -3 7 -3 7 -5 7 -6 -- -- 
F2 -- -- 4 -5 7 -2 7 -2 7 -5 8 -6 -- -- 

F3 -- -- 5 -6 8 -2 8 -2 8 -6 11 -7 -- -- 

G1 -- -- -- -- -- -- -- -- -- -- -- -- 15 -16 
G2 -- -- -- -- -- -- -- -- -- -- -- -- 13 -13 
G3 -- -- -- -- -- -- -- -- -- -- -- -- 12 -12 

Notes: 

1. The structural wind loads DO NOT contain load or safety factors and are to be applied to the 
structural systems in the same manner as would wind loads calculated by code analytical 
methods. 

2. The above loads correspond to a 50-Year Basic Wind Speed of 75 mph and an Importance 
Factor of 1.0. 

3. The wind pressures provided for each load case are to be applied to all surfaces simultaneously. 

4. The wind pressures provided are to be applied normal to the front surface of each tapestry.  
These pressures act in the Y direction (Py); positive pressures are defined to act inwards towards 
the front surface, and negative pressures act outwards. 
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5. For each load case, the magnitude of the forces in the Y and X directions should be determined 
using the equations in Table 3, with positive directions defined in Figure 5.  These forces should 
be used with the load combinations given in Table 4. 

6. The provided loads are net pressures, which consider the instantaneous pressure difference 
across the tapestries. 

7. For the wind loading on the columns, use the same pressure that is given for the adjacent 
tapestry.  This pressure should be applied to the frontal area of the column in the appropriate 
direction. 

8. The tributary areas associated with each pressure zone are shown in Figure 4. 

9. Forces derived from the use of Table 3 are based on the solid area, including ice coverage, in 
each pressure zone (Figure 4). The pressures provided are approximately based on solidity ratios 
as depicted in Figure 4. RWDI should be contacted to review the impact on these 
recommendations if significant revisions of the solidity ratios occur. 
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Table 3:  Determination of Forces from Pressures (Py) in Tables 2a and 2b  

Pressure Zone (see Figure 4) 
Magnitude of Forces in Y and X directions 

Fy = Fx = 
A1 Py · Solid AreaA1 1.0 · Fy 
A2 Py · Solid AreaA2 1.0 · Fy 
A3 Py · Solid AreaA3 1.0 · Fy 
B1 Py · Solid AreaB1 0.5 · Fy 
B2 Py · Solid AreaB2 0.5 · Fy 
B3 Py · Solid AreaB3 0.5 · Fy 
C1 Py · Solid AreaC1 0.75 · Fy 
C2 Py · Solid AreaC2 0.75 · Fy 
C3 Py · Solid AreaC3 0.75 · Fy 
D1 Py · Solid AreaD1 0.75 · Fy 
D2 Py · Solid AreaD2 0.75 · Fy 
D3 Py · Solid AreaD3 0.75 · Fy 
E1 Py · Solid AreaE1 0.75 · Fy 
E2 Py · Solid AreaE2 0.75 · Fy 
E3 Py · Solid AreaE3 0.75 · Fy 
F1 Py · Solid AreaF1 0.75 · Fy 
F2 Py · Solid AreaF2 0.75 · Fy 
F3 Py · Solid AreaF3 0.75 · Fy 
G1 Py · Solid AreaG1 0.5 · Fy 
G2 Py · Solid AreaG2 0.5 · Fy 
G3 Py · Solid AreaG3 0.5 · Fy 
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Table 4:   Recommended Wind Load Combination Factors 

Combination Case 
Factor for Simultaneous Application of Loads from Table 3 

Y Forces X Forces 
(Fy - see Figure 5) (Fx - see Figure 5) 

1 100% 0% 
2 50% 100% 
3 -50% 100% 
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Measured Drag Coefficient (Cd) – Large Tapestry Sample Figure No. 1a 
 

 
 

Date:  May 24, 2012 Dwight D. Eisenhower Memorial – Washington, DC  Project #1011813 
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Measured Drag Coefficient (Cd) – Small Tapestry Sample Figure No. 1b 
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1:250 Scale Wind Tunnel Study Model – Pressure Tests Figure No. 1c 
 

Porous Tapestry Condition 
 

Date:  May 24, 2012 Dwight D. Eisenhower Memorial – Washington, DC  Project #1011813 

 

 
 

 



1:250 Scale Wind Tunnel Study Model – Force Balance Tests Figure No. 1d 
 

Porous (top photo) and Solid (bottom photo) Tapestry Conditions 
 

Date:  May 24, 2012 Dwight D. Eisenhower Memorial – Washington, DC  Project #1011813 
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19955 Highland Vista Dr., Suite 170 
Ashburn, Virginia 20147 

(703)726-8030 
Fax (703) 726-8032 

www.geoconcepts-eng.com 

November 5, 2010 
 
 
 

Mr. Sean Rousseau, PE 
AECOM 
3101 Wilson Boulevard, Suite 900 
Arlington, VA 22201 
 
Subject: Geotechnical Engineering Report, Dwight D. Eisenhower 

Memorial, Independence Avenue, SW, Washington, DC 
(Our 10004) 

 
Dear Mr. Rousseau: 
 

GeoConcepts Engineering, Inc. (GeoConcepts) is pleased to present this geotechnical engineering 

report for the above referenced project.  These services have been performed in accordance with our 

proposal dated June 8, 2010. 

 
1.0 Scope of Services 

This geotechnical engineering report presents the results of the field investigation, soil laboratory 

testing, and engineering analysis of the geotechnical data.  This report specifically addresses the 

following:  

• An evaluation of subsurface conditions within the area of the proposed site development, 
including a seismic site classification and site-specific spectral response acceleration 
parameters per the International Building Code. 

 
• Foundation recommendations for support of the proposed structures and slabs on grade.  Both 

shallow and deep foundations, including ground improvement techniques, have been 
evaluated.   

 
• Lateral earth pressures for use in site retaining walls, including recommended backfill and 

subdrainage requirements. 
 

• An assessment of subgrade conditions for support of flexible and rigid pavements, including an 
estimated design California Bearing Ratio (CBR) value based on soil laboratory classification 
(CBR) test results.  

 
• Earthwork recommendations for construction of loadbearing fills, including an assessment of 

on-site soils to be excavated for re-use as fill. 
 

• Recommendations regarding the feasibility of using stormwater management by infiltration, 
including estimated infiltration rates based on field tests and published correlations with soil 
classifications. 

 
Services not specifically identified in the contract for this project are not included in the scope of 

services. 
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2.0 Site Description and Proposed Construction 

The Dwight D. Eisenhower Memorial site is located on south of Independence Avenue between 

4th Street and 6th Street in SW, Washington, DC. In addition, Maryland Avenue bisects the site from 

northeast to southwest.  A site vicinity map is provided as Figure 1 at the end of this report.  The site is 

relatively flat at about EL 14 to EL 17, and currently developed with roadways, concrete and tile 

sidewalks, planters, and a community garden.   

We understand that the proposed Eisenhower Memorial will be a plaza type memorial consisting 

of several small 1-story buildings, block and lintel structures, ancillary site structures and paving, and 

memorial tapestry columns.  We understand that structural loading will not exceed 6 kips per linear foot, 

expect for the tapestry columns which will have loads of 500 kips in compression and 450 kips in tension.      

 
3.0 Subsurface Conditions 

Subsurface conditions were investigated by drilling a total of 15 test borings in the proposed 

Memorial area.  Four of the test borings were performed as dilatometer test (DMT) borings (B-2, B-7, B-

8, and B-14), with two of the borings included cone penetration (CPT) testing (B-2 and B-7).  Five offset 

test borings (B-4, B-5, B-9, B-10, and B-15) were also drilled to perform in-situ infiltration tests for 

evaluation of stormwater management by infiltration.  Test boring logs and a boring location plan are 

presented in Appendix A of this report. 

 
3.1 Stratification 

The subsurface materials encountered have been stratified for purposes of our discussions 

herein.  These stratum designations do not imply that the materials encountered are continuous across 

the site.  Stratum designations have been established to characterize similar subsurface conditions based 

on material gradations and parent geology.  The subsurface materials encountered in the test borings 

completed at the site have been assigned to the following strata: 

 
Stratum A (Existing Fill) 
 

generally medium stiff, sandy lean clay FILL, and generally firm 
clayey sand and silty sand FILL, with gravel, brick, and 
organics, moist, brown and gray. 
 

Stratum B1 (Terrace 
Deposits) 

 

generally medium stiff, sandy LEAN CLAY (CL) , moist, brown. 
 

Stratum B2 (Terrace 
Deposits) 
 

firm to compact, clayey SAND (SC), silty SAND (SM), POORLY 
GRADED SAND (SP), and POORLY GRADED GRAVEL (GP), 
moist to wet, brown. 
 

Stratum C1 (Potomac 
Group) 
 

stiff, FAT CLAY (CH) and LEAN CLAY (CL), with various 
amounts of sand, moist, gray and brown. 
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Stratum C2 (Potomac 
Group) 
 

compact, clayey SAND (SC), silty SAND (SM), POORLY GRADED 
SAND (SP-SM) with silt, clayey GRAVEL (GC), and silty GRAVEL 
(GM), moist to wet, gray. 

 
The two letter designations included in the strata descriptions presented above and on the test 

boring logs represent the Unified Soil Classification System (USCS) group symbol and group name for the 

samples based on laboratory testing per ASTM D-2487 and visual classifications per ASTM D-2488.  It 

should be noted that visual classifications per ASTM D-2488 may not match classifications determined by 

laboratory testing per ASTM D-2487.  

 
3.2  Geology 

The site is located in the Coastal Plain Physiographic Province of the District of Columbia.  The 

Coastal Plain consists of a seaward thickening wedge of unconsolidated to semi-consolidated sedimentary 

deposits from the Cretaceous Geologic Period to the Holocene Geologic Epoch.  These deposits represent 

marginal-marine to marine sediments consisting of interbedded sands and clays.  The Coastal Plain is 

bordered to the east by the Atlantic Ocean and to the west by the Piedmont Physiographic Province.  The 

dividing line between the Coastal Plain and the Piedmont is locally referred to as the “Fall Line”.  This 

name comes from the waterfalls that form as a result of the differential erosion that occurs as streams 

cross the Piedmont/Coastal Plain contact.   

The existing fill soils of Stratum A are believed to be related to previous site grading.  The natural 

soils assigned to Strata B and Strata C are believed to be Pleistocene age terrace deposits and Potomac 

Group sedimentary deposits, respectively.  The Potomac Group sediments are the oldest sedimentary 

deposits in the Washington, DC area.  These soils are known to be highly over-consolidated as a result of 

the weight of a substantial thickness of overlying soils that have since been eroded away.  As a result of 

over-consolidation, Potomac Group soils have been pre-loaded and are capable of supporting substantial 

loads.   

 
3.3 Groundwater 

Groundwater level observations were made in the field during drilling.  Longer-term groundwater 

level readings were obtained in temporary water observation standpipes installed in test borings B-4, B-9, 

and B-11.  Groundwater was encountered at depths of about 21.0 to 28.0 feet below the existing ground 

surface, or about EL -6 to EL -12.  A summary of the water level readings rounded off to the nearest 0.5 

feet elevation is presented in the table below.  

 

Test Boring No. Depth to Groundwater 
(feet) 

Groundwater Elevation 
(feet)  

B-1 23.5 -7.5 

B-3 23.5 -9.5 



 

Phase: Base/Option 1A 
November 5, 2010  Page 5     

Test Boring No. Depth to Groundwater 
(feet) 

Groundwater Elevation 
(feet)  

B-4 23.5 -9.5 

B-5 27.0 -10.0 

B-6 21.0 -6.0 

B-9 25.5 -8.5 

B-10 28.0 -12.0 

B-11 26.5 -10.5 

B-12 28.0 -11.0 

B-13 27.0 -10.0 

B-15 24.5 -9.5 
 

The groundwater observations presented herein are considered to be an indication of the 

groundwater levels at the dates and times indicated.  Also, fluctuations in groundwater levels should be 

expected with seasons of the year, construction activity, changes to surface grades, precipitation, or 

other similar factors.  

 
3.4 Soil Laboratory Test Results 

Selected soil samples obtained from the field investigation were tested for grain size distribution 

(with hydrometer), Atterberg limits, compaction characteristics using modified effort, California Bearing 

Ratio (CBR), natural moisture contents, consolidation, and corrosion series.  A summary of soil laboratory 

test results is presented as Appendix B.  The results of natural moisture content tests are presented on 

the test boring logs in Appendix A. 

 
3.4.1 Classification Test Results 

Samples tested from Stratum A classified as LEAN CLAY (CL) and silty SAND (SM) in accordance 

with the USCS, with about 41 to 71 percent fines passing the U.S. Standard No. 200 sieve.  Liquid limits 

and plasticity indices ranged from 18 to 34, and 3 to 16, respectively.  Natural moisture contents ranged 

from 2.2 to 16.2 percent.  Laboratory CBR test results of the Stratum A soil materials expected at 

pavement subgrades for the on site soils indicate CBR values of 6.0 and 33.5. 

Samples tested from Stratum B1 classified as LEAN CLAY (CL) in accordance with the USCS, with 

about 50 to 75 percent fines passing the U.S. Standard No. 200 sieve.  Liquid limits and plasticity indices 

ranged from 23 to 27, and 8 to 11, respectively.  Natural moisture contents ranged from 15.2 to 15.7 

percent.   

 Samples tested from Stratum B2 classified as clayey SAND (SC) and silty SAND (SM) in 

accordance with the USCS, with about 15 to 32 percent fines passing the U.S. Standard No. 200 sieve.  
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Liquid limits and plasticity indices ranged from non-plastic (NP) to 40, and NP to 24, respectively.  Natural 

moisture contents ranged from 13.3 to 25.4 percent. 

Samples tested from Stratum C2 classified as silty SAND (SM), POORLY GRADED SAND (SP-SM) 

with silt, POORLY GRADED SAND (SP), clayey GRAVEL (GC), and silty GRAVEL (GM) in accordance with 

the USCS, with about 5 to 32 percent fines passing the U.S. Standard No. 200 sieve.  Liquid limits and 

plasticity indices ranged from NP to 44, and NP to 22, respectively.  Natural moisture contents ranged 

from 13.3 to 31.8 percent. 

 
3.4.2 Consolidation Test Results 

One consolidation test was performed on an undisturbed sample of Stratum A/B1 clay soils.  The 

results of this test are listed below: 

 
Test Boring 

No. 
Sample Depth 

(feet) eO  Pc (tsf) Cc Cr Avg. Cv 
(in2/min)

B-13 10.0-12.0 0.511 6.14 0.11 0.01 0.025 

eO = initial void ratio; Pc = preconsolidation pressure; Cc = compression index; Cr = recompression index; Cv = coefficient of 
consolidation.  

 
These consolidation test results indicate that the Stratum A/B1 clay soils are highly over-

consolidated, and have low compressibility. 

 
3.4.3 Corrosion Series Test Results 

In addition to standard geotechnical soil laboratory testing, two samples were submitted to an 

analytical laboratory for metal corrosion and concrete attack testing.  Corrosion testing consisted of 

analysis for moisture content (ASTM D-2216), pH (ASTM 4972), resistivity (ASTM G57), sulfides (SM 4500 

S2 – C+E), and reduction-oxidation potential (ASTM D-498 mod.).  The results of these tests are 

presented below: 

 
Test 

Boring 
No. 

Sample 
Depth 
(feet) 

Moisture 
Content 

(%) 
pH Resistivity 

(ohm – cm) 
Sulfides 
(ppm) 

Red-ox 
Potential 

(mV) 

Point 
Total 

B-3 5.0-10.0 13.0 4.2 1,800 <1.2 424 11 

B-11 5.0-10.0 12.0 7.3 1,900 <1.2 390 8 

  
For each test presented above, points are assigned based on the range of the test results.  If the 

total points from the five tests completed for a particular sample are 10 or more, the soil is considered to 

be corrosive.  The methods described herein are based on information from the American Water Works 

Association (AWWA).  Using the methods described by AWWA, the point total for the sample tested from 

test boring B-3 is 11, and the point total for the sample tested from test boring B-11 was 8.  Accordingly, 

the site soils are considered corrosive at test boring B-3 and non-corrosive at test boring B-11. 
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Sulfate (SM 4500504-D) tests were performed on selected soil samples to determine the severity 

of sulfate attack on concrete structures.  The results of sulfate testing are presented in the table below. 

 

Test Boring No. Sample Depth 
(feet) 

Sulfate Concentration 
(ppm) 

B-3 5.0-10.0 240 

B-11 5.0-10.0 390 

 
Based on correlations between sulfate concentrations and severity of sulfate attack as presented 

in American Concrete Institute (ACI) 318, the above sulfate concentrations are considered to pose a 

negligible threat of sulfate attack on concrete.   

 
3.5 Seismic Site Classification 

Based on the results of the subsurface investigation and our knowledge of local geologic 

conditions, the site soils have been assigned to a site class D per the International Building Code (IBC).  

It may be possible to improve the site classification from a “D” to a “C” with in-situ shear wave testing at 

the site.  We can provide this additional service upon request. 

The site coefficients and adjusted Maximum Considered Earthquake (MCE) spectral response 

acceleration parameters were obtained from the USGS computer program, and are presented in the table 

below. 

  
Mapped Spectral Accelerations for Site 

Class B and 5% Damping (Step 1)  
Site Coefficients to Modify Accelerations Based 

on Site Classification D (Step 2) 

Ss = 0.0.153 (g) Fa = 1.6 

S1 = 0.050 (g) Fv = 2.4 

 
 

MCE Spectral Response Accelerations  
(Step 3) 

Design Spectral Response Accelerations 
(Step 4) 

SMS = 0.245 (g) (=Ss*Fa) SDS = 0.163 (g) (=2/3*SMS) 

SM1 = 0.121 (g) (=S1*Fv) SD1 = 0.080 (g) (=2/3*SM1) 

 
 

4.0 Engineering Analysis 

Recommendations regarding foundations, lower floor slabs, lateral earth pressures, pavements, 

earthwork, and stormwater management by infiltration are presented herein. 

   
4.1 Foundations 

The proposed lightly loaded 1-story buildings, block and lintel structures, and ancillary site 

structures may be supported on spread footings bearing on firm existing fill, natural soils, new compacted 
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fill, or soils improved with aggregate piers.  Auger cast piles bearing on the compact Stratum C2 soils are 

recommended for support of the proposed tapestry columns.  Detailed recommendations for each 

foundation system are presented in the following sections of this report. 

 
4.1.1 Soil Design Parameters 

We recommend the following soil design parameters be used for this project: 

 
Lateral Earth Pressure 

Coefficients 
Stratum 

Effective 
Unit 

Weight 
(pcf) 

Angle of 
Internal 
Friction 

(degrees) 

Cohesion 
(psf) Active 

Ka 

At-
Rest 
Ko 

Passive 
Kp 

Coefficient 
of Sliding 
Friction 

Horizontal 
Modulus, 

k (pci) 

Stratum 
A  120* 30 -- 0.33 0.50 3.00 0.30 25 

Stratum 
B1 120* 30 -- 0.33 0.50 3.00 0.30 25 

Stratum 
B2  125* 32 -- 0.31 0.47 3.25 0.35 50 

Stratum 
C1 58 -- 3,000 1.0 1.0 1.0 0.30 400 

Stratum 
C2 63 35 -- 0.27 0.43 3.69 0.40 100 

* use buoyant weight below EL -6. 

 
4.1.2 Spread Footings (lightly loaded 1-story buildings, block and lintel structures, and 

ancillary site structures)  

Based on the proposed lightly loaded 1-story buildings, block and lintel structures, and ancillary 

site structures being at about existing grades, firm existing fill, natural soils, or new compacted fill should 

be encountered at normal spread footing depths.  Spread footings founded in these materials are 

considered suitable for support of the proposed strictures, and may be designed with a net allowable soil 

bearing pressure of 2,000 psf with a factor of safety of 2.5.  It should be feasible to increase the 

allowable bearing pressure by one-third when considering temporary wind or seismic loads in the total 

loads.  Fill material and compaction requirements are presented in Section 4.5 of this report.  In addition, 

where existing fill is encountered at bearing subgrades, it may be necessary to undercut the existing fill 

to achieve the design bearing pressure, as determined during bearing inspections during construction.  

Exterior footing subgrades should be located at least 2.5 feet below final exterior grades for frost 

considerations.  Individual column footings and continuous wall footings should be at least 30 inches and 

18 inches wide, respectively, for local or punching shear considerations.  A maximum slope of one 

horizontal to one vertical (1H:1V) should be maintained between the bottom edges of adjacent footings.  

Settlement of spread footings should not exceed about 1-inch, and differential settlement between 

adjacent foundation elements should not exceed about one-half this amount, including not exceeding an 
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angular distortion of 0.002 inch/inch along continuous wall footings. The vertical spring stiffness is 

estimated at 50 pci for shallow foundations.     

Footing subgrades should be observed and approved prior to placement of concrete, to ascertain 

that footings are placed on suitable bearing soils as recommended herein.  Footings should be excavated 

and concrete placed the same day in order to avoid disturbance from water or weather.  Disturbance of 

footing subgrades by exposure to water seepage or weather conditions should be avoided.  Any existing 

fill, disturbed, frozen, or soft subgrade soils should be removed prior to placing footing concrete.  It may 

be desirable to place a 3 to 4-inch thick “mud mat” of lean concrete immediately on the approved footing 

subgrade to avoid softening of the exposed subgrade. Forms may be used if necessary, but less subgrade 

disturbance is anticipated if excavations are made to the required dimensions and concrete placed 

against the soil.  If footings are formed, the forms should be removed and the excavation backfilled as 

soon as possible.  Water should not be allowed to pond along the outside of footings for long periods of 

time.  

 
4.1.3  Alternate Spread Footings Supported by Soils Improved with Aggregate Piers (lightly 

loaded 1-story buildings, block and lintel structures, and ancillary site structures)   

Spread footings may be used to support the proposed lightly loaded 1-story buildings, block and 

lintel structures, and ancillary site structures when founded on soils improved by aggregate piers.  

Aggregate pier systems are design-build systems and are installed under various trade names. Typically, 

these elements are constructed by the replacement method by pre-drilling a nominal 30-inch diameter 

hole into the subsurface soils to the design depth. Subsequently, crushed stone is placed in the hole in 

lifts and densified with a special, high-energy compactor (probe) until thoroughly compacted. The process 

repeats until the hole is filled to the ground surface. Upon completion of the aggregate pier installation, 

conventional spread foundations can be constructed in accordance with commonly accepted methods.  

We estimate that treatment of this site with aggregate piers will increase the allowable bearing capacity 

for the design of spread foundations to 5,000 psf with a maximum allowable total settlement less than 1-

inch.  The actual settlement at the design bearing capacity will be confirmed by the specialty contractor 

during construction by the performance of a modulus test.  We can provide contact information as 

necessary to engage a qualified aggregate pier contractor.  The specific pier design including lengths, 

support capacities, spacings, and layout should be a coordinated effort between the pier designer and 

structural engineer. 

Aggregate piers can also be installed by the displacement method depending on the site 

conditions.  Displacement (driven) aggregate piers are a ground improvement technique that involves 

creating a cavity in the ground using specially designed equipment.  The cavity is filled with aggregate in 

layers and each layer is subjected to a compaction process, and the process is repeated.  This technique 

may be preferable to the replacement method in that it doesn’t generate spoils.   
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After designing the support system, the pier foundation installer should provide a cost and time 

estimate for construction.  The estimate should include the cost to provide at least one full-scale pier 

modulus load test on-site for each building to verify design assumptions.  The modulus load test provides 

a measure of the stiffness of the pier element and will help establish installation procedures for this 

particular project.  We will coordinate with the pier installer to locate the modulus load test in the 

weakest site areas as disclosed by the field investigation, and to provide full-time quality assurance (QA) 

monitoring services during load test operations.   

The pier production operations should also be monitored on a full-time basis by us as a QA 

service.  Our service will supplement the installer’s internal quality control (QC) program.  Together the 

QA/QC program will monitor pier drill depths, diameters, installation procedures, aggregate quality, and 

densification of lifts.  These items will be documented for each pier element installed, to provide a 

complete installation report.  

To implement the use of pier foundations for your project, it is best to contact the pier designer 

to review the project.  Since they will be the designer of record, and stamp the final pier design, it is best 

to contact them early on in the design process.  They can refine the general recommendations presented 

above, provide design details for footing sizes (and uplift anchors as needed) specific to the actual loads, 

and provide design advice on how to handle any conflicts with shoring or utilities.  Local design 

requirements will vary, but in general, a statement in the foundations notes should state that, “All 

footings shall be supported by pier elements and they shall provide sufficient support to control total 

settlement to within 1.0 inch and differential settlement of adjacent footings to within 0.5 inch for 

footings designed for a maximum allowable bearing pressure of 5,000 psf.”   It is also helpful to provide a 

typical section showing a footing supported by pier elements and standard construction notes which can 

be obtained from the pier designer. 

 
4.1.4 Auger Cast Piles (Memorial Tapestry Columns) 

The use of 14-inch, 16-inch, or 18-inch diameter auger cast piles are recommended for support 

of the memorial tapestry columns.  Piles may be designed for an allowable capacity of 65, 80, or 95 tons, 

respectively, per pile when bearing in the Stratum C2 soils at or below EL -45, with a factor of safety of 

2.0.  When extending piles below the recommended bearing elevation, allowable skin friction capacities 

of 1.5 tons/ft for 14-inch diameter piles, 1.75 tons/ft for 16-inch diameter piles, and 2 tons/ft for 18-inch 

diameter piles are recommended.  Allowable tension capacities of 40 tons, 45 tons, or 50 tons, 

respectively, per pile are recommended for 14-inch, 16-inch, or 18-inch diameter auger cast piles, 

respectively, when bearing in the Stratum C2 soils at or below EL -45.  Actual pile tip elevations should be 

based on criteria established during pile load testing as discussed in Section 4.1.5 of this report.  Piles 

should be placed at least 3.0 times the pile diameter, center to center from the nearest pile, to prevent 

capacity reduction due to pile group action.  Settlement of piles should not exceed about 0.75-inches, 

and differential settlement should not exceed about 0.5-inches.   
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Auger cast piles are installed by drilling with a hollow stem auger with a plug at the tip of the 

auger.  After the bearing level is reached, a sand-cement grout is placed under pressure through the 

hollow stem as the augers are withdrawn.  The upper portion of the pile is cast to subgrade level and cut 

off about 6 inches above the bottom of the pile cap.  A reinforcing bar should be installed in the upper 

portion of each pile as determined by the structural engineer.  This reinforcement will provide added 

structural capacity and provide some assurance that the pile will not be damaged during excavation for 

the pile caps.   

For auger cast piles, the center opening should be at least 3-½ inches to limit head loss of grout.  

A fluidifier should be used to inhibit early setup and to increase fluidity.  The grout pump used for pile 

construction should be a high pressure, positive displacement pump equipped with a stroke counter to 

allow measurements of grout volume.  The pump should be calibrated within 6 months of use on this 

project.  The contractor should establish an accurate method of determining the auger depth at all times, 

and pressure gauges should be in place for determining grouting pressure.  Careful observations and 

monitoring of the grout pressures and volumes should be provided by the contractor and should be 

documented by a GeoConcepts field representative.  Insufficient grout pressures may result in necking of 

the piles.   

During pumping of grout, the auger withdrawal should be a smooth operation.  The auger 

withdrawal rate should be slower than the rate of grout pumping such that the grout will form a relatively 

uniform shaft to the surface.  Records should be maintained of the grout pumped into the pile at 3 feet to 

5 feet intervals.  Should the grout take at any interval be less than 120 percent of the theoretical volume, 

that pile interval should be redrilled and regrouted prior to continuing grout installation.  In this case, no 

consideration of the previously placed grout should occur.  The contractor should be prepared to install 

greater than normal grout volumes due to the soft Stratum B soils.  Piles should not be installed within 

five pile diameters of an adjacent pile (center to center dimension) for a period of at least 24 hours after 

casting the adjacent pile. 

Construction of auger cast piles should be performed under the full-time observation of a 

geotechnical engineer.  Quality control should include documentation of augering depths and monitoring 

of grout pressures, volumes, and consistency.  Flow cone tests should be performed periodically to verify 

minimum and maximum efflux times of not less than 16 seconds or more than 25 seconds.  In addition, 

prior to the start of production piles, a 55-gallon drum should be filled with grout under observation of 

the geotechnical engineer to establish grout volumes per pump stroke. 

The installation of auger cast piles for this project should be restricted to contractors with 

demonstrated ability and experience.  Contractors should have at least five years of experience in the 

installation of auger cast piles.   
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4.1.5 Pile Load Testing 

Axial load tests should be performed in accordance with ASTM D-1143 on piles installed to the 

recommended tip elevation presented in Section 4.1.4 of this report.  It is recommended that two test 

piles be installed across the site footprint, at locations determined by the geotechnical engineer.  The 

load tests should not be performed until the grout reaches 100% of the design strength.  Additional tests 

may be required depending upon the results of the initial load test program.  Installation of production 

piles should not begin until the data from the load tests have been evaluated by the geotechnical 

engineer, and adjustments to the pile lengths may result from this load test program.  

 
4.2 Lower Floor Slabs on Grade 

Lower floor slabs supported by firm existing fill, natural soils, or new compacted fill are 

considered feasible at the site.  The lower floor slab may be designed based on a modulus of subgrade 

reaction KS of 125 pounds per cubic inch (pci).  However, where floor subgrades consist of existing fill, 

we recommend undercutting the existing fill to a depth of at least 2 feet and backfilling with new 

compacted fill.  After undercutting the existing fill and prior to placement of any new compacted fill, the 

undercut subgrade should be observed during proofrolling by the geotechnical engineer to confirm that 

the new subgrade is suitable to receive new compacted fill.   

 All debris and soft soils near the final floor slab subgrade as a result of construction operations 

should be stripped and removed prior to placement of underfloor stone.  A 4-inch minimum thickness of 

washed gravel or crushed stone meeting the requirement of AASHTO No. 57 should be placed below floor 

slabs on grade to serve as a capillary break.  An impermeable plastic membrane should be placed on top 

of the crushed stone layer to assist as a moisture barrier.  Special attention should be given to the 

surface curing of the slab in order to minimize uneven drying of the slab and associated cracking.   

We recommend that the floor slab be isolated from the footings so differential settlement of the 

structure will not induce shear stresses on the floor slab.  We also recommend mesh (fiber or welded 

wire fabric) reinforcement be included in the design of the floor slab to minimize the development of any 

shrinkage cracks near the surface of the slab.  If welded wire fabric is used, the mesh should be located 

in the top half of the slab. 

 
4.3 Lateral Earth Pressures  

Site retaining walls should be designed to withstand lateral earth pressures.  An average 

equivalent fluid pressure of 45H (psf) should be used for design of site retaining walls, where H refers to 

the height of the wall.  An additional 8H (psf) should be considered for seismic lateral loads as needed.  

The design should account for any surcharge loads within a 45 degree slope from the base of the wall.  

Retaining walls may be designed to include a passive equivalent fluid pressure of 345D (psf), where D 

represents the depth of wall embedment below the exposed wall face.  The upper 1.5 feet of soil at the 

base of retaining walls should not be included in the design of passive soil resistance.  A coefficient of 
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friction of 0.30 may be used for sliding resistance at the soil/concrete interface.  A recommended lateral 

earth pressure diagram for use in the design of site retaining walls is presented as Figure 2 at the end of 

this report. 

Hydrostatic pressures are not included in the lateral earth pressure diagram assuming the use of 

relatively granular or free draining backfill, and perimeter subdrainage (weepholes) at the base of walls 

below grade.  Recommended subdrainage for site retaining walls are presented on Figure 2 at the end of 

this report.  Recommendations for backfill against walls below grade are presented in Section 4.5 of this 

report. 

 
4.4 Pavements 

Pavement subgrades are expected to consist of firm existing fill, natural soils, or new compacted 

fill.  These materials are generally considered suitable for support of the planned roadways and parking 

areas.  However, where pavement subgrades consist of existing fill, we recommend budgeting for 

undercutting the existing fill to a depth of at least 2 feet and backfilling with new compacted fill.  The 

decision to undercut the existing fill should be based on a thorough proofroll of the pavement subgrades 

under the observation of the geotechnical engineer.   

Based on the California Bearing Ratio (CBR) test results for the materials expected at pavement 

subgrades, a preliminary design CBR value of 6 is recommended for pavement design purposes.  If fill 

placed at the site is generated from off-site borrow areas, the actual CBR value for the pavement 

subgrades may be significantly different from the preliminary value presented herein.  Therefore, CBR 

tests should be performed on the in-place subgrade after rough grading and installation of utilities within 

roadways.  Final pavement sections should be based on CBR tests taken on subgrade soils at the time of 

construction.  Design of concrete pavements including compressive strength, air entrainment, 

reinforcement, control joints, etc. should be provided by the structural engineer.  

 
4.5 Earthwork 

Fill will be required for site grading in the Memorial area including backfill against walls below 

grade.  Unsuitable existing fill, soft or loose natural soils, organic material, and rubble should be stripped 

to approved subgrades as determined by the geotechnical engineer.  Topsoil depths presented on the 

boring logs should not be considered as stripping depths, as topsoil depths may vary widely across the 

site.  Stripping depths will probably extend to greater depths than the topsoil depths indicated herein due 

to the presence of minor amounts of organics, roots, and other surficial materials that will require 

removal as a part of the stripping operations.  In addition, seasonal soil moisture variations can affect 

stripping depths.  In general, less stripping may occur during summer months when drier weather 

conditions can be expected.  The depth of required stripping should be determined prior to construction 

by the excavation contractor using test pits, probes, or other means that the contractor wishes to 

employ, and this determination should be the responsibility of the excavation contractor.  All subgrades 
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should be proofrolled with a minimum 20 ton, loaded dump truck or suitable rubber tire construction 

equipment approved by the geotechnical engineer, prior to the placement of new fill.  

For building areas, the new fill should extend at least 10 feet outside building lines.  For parking 

areas, the new fill should extend at least 5 feet outside pavement edges.  These recommendations are 

illustrated by Figure 3 at the end of this report.  Fill material should be placed in lifts not exceeding 8 

inches loose thickness, with fill materials compacted by hand operated tampers or light compaction 

equipment placed in maximum 4-inch thick loose lifts.  Fill should be compacted at +/- 2% of the 

optimum moisture content to at least 95 percent of the maximum dry density per ASTM D-1557.     

Materials used for compacted fill for support of structures and pavements should consist of soils 

classifying CL, ML, SC, SM, SP, SW, GC, GM, GP, or GW per ASTM D-2487, with a liquid limit and 

plasticity index less than 40 and 15, respectively, and a maximum dry density greater than 105 pcf.  

Materials used for backfill against walls below grade should consist of soils classifying SM, SP, SW, GM, 

GP, or GW, with a liquid limit and plasticity index less than 40 and 15, respectively.  It is expected that 

the majority of soils excavated at the site will be suitable for re-use as fill based on classification.  

However, the Stratum A existing fill may not be suitable for re-use as new compacted fill due to 

deleterious man-made materials in the fill. In addition, drying of excavated soils by spreading and 

aerating may be necessary to obtain proper compaction.  This may not be practical during the wet period 

of the year.  Accordingly, earthwork operations should be planned for early Spring through late Fall, 

when drier weather conditions can be expected.  Drying of fill materials by the use of lime may also be 

considered.  However, in the event that lime is used, more specific details regarding the percentage of 

lime used and installation techniques should be provided.  Individual borrow areas, both from on-site and 

off-site sources, should be sampled and tested to verify classification of materials prior to their use as fill. 

Fill materials should not be placed on frozen or frost-heaved soils, and/or soils that have been 

recently subjected to precipitation.  All frozen or frost-heaved soils should be removed prior to 

continuation of fill operations.  Borrow fill materials should not contain frozen materials at the time of 

placement. 

Compaction equipment that is compatible with the soil type used for fill should be selected.  

Theoretically, any equipment type can be used as long as the required density is achieved; however, 

sheepsfoot roller equipment are best suited for fine-grained soils and vibratory smooth drum rollers are 

best suited for granular soils.  Ideally, a smooth drum roller should be used for sealing the surface soils 

at the end of the day or prior to upcoming rain events.  In addition, compaction equipment used adjacent 

to walls below grade should be selected so as to not impose undesirable surcharge on walls.  All areas 

receiving fill should be graded to facilitate positive drainage of any water associated with precipitation 

and surface run-off. 

After completion of compacted fill operations in structure or pavement areas, construction of 

structural elements or pavements should begin immediately, or the finished subgrade should be 
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protected from exposure to inclement weather conditions.  Exposure to precipitation and freeze/thaw 

cycles will cause the finished subgrade to soften and become excessively disturbed.  If development 

plans require that finished subgrades remain exposed to weather conditions after completion of fill 

operations, additional fill should be placed above finished grades to protect the newly placed fill.  

Alternatively, a budget should be established for reworking of the upper 1 to 2 feet of previously placed 

compacted fill. 

Excavations may be constructed by laying back the earth with temporary slopes.  Temporary 

excavations that may occur will generally extend through sandy soils.  Based on the on-site soils, an 

OSHA type C soil classification should be used for design of earth slopes.  A type C classification requires 

a maximum allowable slope of 1.5H:1V for excavations less than 20 feet in depth.  Any benching of 

excavations should be performed in accordance with OSHA requirements.   

 
4.6 Infiltration Analysis 

Two methods were used to estimate infiltration capabilities on the subject site: in-situ infiltration 

testing and published correlations with soil classifications.  Details regarding the in-situ infiltration and 

classification test techniques, the estimated infiltration rates from the individual methods, and the 

recommended design infiltration rate for the site soils are presented herein. 

 
4.6.1 Infiltration Test Results 

In-situ infiltration tests are performed in the field to observe the rate at which water will 

permeate the soil under saturated conditions.  Five test borings were drilled in the area of planned 

infiltration.  Test borings were initially drilled to depths of at least 4 feet below the planned infiltration 

invert elevations.  Offset infiltration test holes were drilled at the boring locations to planned infiltration 

invert elevations.  Five-inch diameter PVC casing was set to the bottom of the test holes.  The purpose of 

the casing is to prevent caving of test hole sidewalls.  After setting the PVC casing, the borehole was 

filled with water to saturate the bottom subsoils.  The following day, the test hole was refilled with water 

and the water level in each test hole was recorded every hour for a 4-hour period.  Using this procedure, 

the average change in the water level over the 4-hour period is considered the infiltration rate.  Based on 

the results of the in-situ infiltration tests, estimated infiltration rates have been assigned for the site soils, 

as presented in the table below.  

 

Test Boring No. Approximate Test Depth (feet) Estimated Infiltration Rate 
(inches/hour)  

B-4 7.1 1.65 

B-5 7.35 0.00 

B-9 7.5 0.00 
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Test Boring No. Approximate Test Depth (feet) Estimated Infiltration Rate 
(inches/hour)  

B-10 7.5 0.00 

B-15 7.1 0.60 

  

4.6.2 Classification Test Results 

The classification test method is performed with grain-size sieve analyses including hydrometer 

testing on samples obtained from corresponding proposed infiltration depths, to determine the USDA soil 

texture classifications.  Published correlations between USDA classifications and infiltration rates were 

used to provide estimated hydraulic conductivity values.  Since hydraulic conductivity and infiltration 

values are essentially equal at no head conditions, using the hydraulic conductivity values to estimate the 

infiltration rates provides a conservative estimate of infiltration for use in design.  Estimated infiltration 

rates using the USDA soil texture classifications are presented below. 

 

Test Boring 
No. 

Approximate Test 
Depth (feet) 

USDA Soil Texture 
Classification 

Estimated 
Infiltration Rate 
(inches/hour) 

B-4 8.5-10.0 SANDY LOAM 1.02 

B-5 8.5-10.0 LOAM 0.52 

B-9 8.5-10.0 LOAM 0.52 

B-10 8.5-10.0 SILT LOAM 0.27 

B-15 8.5-10.0 LOAM 0.52 

 

4.6.3 Recommended Design Infiltration Rate 

Based on the results of the in-situ infiltration tests and soil laboratory classification tests, we 

recommend that a design infiltration rate of 0.25 inches/hour be used for design of infiltration structures.  

It should be noted that the recommended design infiltration rate presented herein is intended for use in 

design.  However, during construction, observations of the subgrade conditions should be made to 

confirm that the subgrade soils are consistent with the soils analyzed in this report. 

 
5.0 General Limitations 

Recommendations contained in this report are based upon the data obtained from the relatively 

limited number of test borings.  This report does not reflect conditions that may occur between the points 

investigated, or between sampling intervals in test borings.  The nature and extent of variations between 

test borings and sampling intervals may not become evident until the course of construction.  Therefore, 

it is essential that on-site observations of subgrade conditions be performed during the construction 



 

Phase: Base/Option 1A 
November 5, 2010  Page 17     

period to determine if re-evaluation of the recommendations in this report must be made.  It is critical to 

the successful completion of this project that GeoConcepts be retained during construction to observe the 

implementation of the recommendations provided herein. 

This report has been prepared to aid in the evaluation of the site and to assist your office and the 

design professionals in the design of this project.  It is intended for use with regard to the specific project 

as described herein.  Changes in proposed construction, grading plans, structural loads, etc. should be 

brought to our attention so that we may determine any effect on the recommendations presented herein. 

An allowance should be established for additional costs that may be required for foundation and 

earthwork construction as recommended in this report.  Additional costs may be incurred for various 

reasons including wet fill materials, soft subgrade conditions, unexpected groundwater problems, etc. 

This report should be made available to bidders prior to submitting their proposals to supply 

them with facts relative to the subsurface conditions revealed by our investigation and the results of 

analyses and studies that have been performed for this project.  In addition, this report should be given 

to the successful contractor and subcontractors for their information only. 

We recommend the project specifications contain the following statement: “A geotechnical 

engineering report has been prepared for this project by GeoConcepts Engineering, Inc.  This report is for 

informational purposes only and should not be considered part of the contract documents.  The opinions 

expressed in this report are those of the geotechnical engineer and represent their interpretation of the 

subsoil conditions, tests and results of analyses that they performed.  Should the data contained in this 

report not be adequate for the contractor’s purposes, the contractor may make their own investigations, 

tests and analyses prior to bidding.” 

This report was prepared in accordance with generally accepted geotechnical engineering 

practices.  No warranties, expressed or implied, are made as to the professional services included in this 

report. 
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We appreciate the opportunity to be of service for this project.  Please contact the undersigned if 

you require clarification of any aspect of this report. 

 
     Sincerely, 

     GEOCONCEPTS ENGINEERING, INC. 
 

      
 
      
     Rebecca L. Smith-Zakowicz, CPG 

Senior Project Manager 
      
      
      
 
     Paul E. Burkart, PE  

Principal 
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Subsurface Investigation Procedures 

 
1. Test Borings – Hollow Stem Augers 
 The borings are advanced by turning an auger with a center opening of 3-¼ inches.  A plug 

device blocks off the center opening while augers are advanced.  Cuttings are brought to the 
surface by the auger flights.  Sampling is performed through the center opening in the hollow 
stem auger, by standard methods, after removal of the plug.  Usually, no water is introduced into 
the boring using this procedure. 

 
2. Standard Penetration Tests 
 Standard penetration tests are performed by driving a 2 inch O.D., 1-⅜ inch I.D. sampling spoon 

with a 140-pound hammer falling 30 inches, according to ASTM D-1586.  After an initial 6 inches 
penetration to assure the sampling spoon is in undisturbed material, the number of blows 
required to drive the sampler an additional 12 inches is generally taken as the N value.  In the 
event 30 or more blows are required to drive the sampling spoon the initial 6 inch interval, the 
sampling spoon is driven to a total penetration resistance of 100 blows or 18 inches, whichever 
occurs first.  The sampling operation is terminated after a total of 100 hammer blows and the 
depth of penetration is recorded. 

 
3. Undisturbed Tube Samples 
 Undisturbed tube sampling is accomplished by inserting 3 inch I.D. thin walled steel tubes into 

the soil through the hollow stem of the augers with hydraulically actuated rams. 
 
4. Temporary Water Observation Standpipes 

Temporary water observation standpipes were installed in test borings B-4, B-9, and B-11.  The 
wells were installed by inserting a 1-1/4 inch plastic perforated pipe through the 3-¼ inch center 
opening of the auger and backfilling with sand filter material as the auger was withdrawn.  The 
pipe was capped for protection from rainfall, runoff, and foreign objects.  Readings were taken as 
shown on the test boring logs. 

 
5. Test Boring Stakeout 
 The test boring stakeout was provided by GeoConcepts personnel using available site plans.  

Ground surface elevations were estimated from topographic information contained on the site 
plan provided to us and should be considered approximate.  If the risk related to using 
approximate boring locations and elevations is unacceptable, we recommend an as-drilled survey 
of boring locations and elevations be completed by a licensed surveyor. 
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IDENTIFICATION OF SOIL 

 
I. DEFINITION OF SOIL GROUP NAMES ASTM D-2487 Symbol Group Name 

GW WELL GRADED GRAVEL Clean Gravels 
Less than 5% fines GP POORLY GRADED GRAVEL 

GM silty GRAVEL 

Gravels - 
More than 50% of coarse fraction 
retained on No. 4 sieve Gravels with Fines 

More than 12% fines GC clayey GRAVEL 

SW WELL GRADED SAND Clean Sands 
Less than 5% fines SP POORLY GRADED SAND 

SM silty SAND 

Coarse-Grained Soils 
More than 50% retained 
on No. 200 sieve 

Sands - 50% or more of coarse 
fraction passes No. 4 sieve Sands with fines 

More than 12% fines SC clayey SAND 

CL LEAN CLAY Inorganic 
ML SILT 

ORGANIC CLAY 

Silts and Clays - 
Liquid Limit less than 
50 Organic OL 

ORGANIC SILT 
CH FAT CLAY Inorganic 
MH ELASTIC SILT 

ORGANIC CLAY 

Fine-Grained Soils 
50% or more passes 
the No. 200 sieve 

Silts and Clays - 
Liquid Limit 50 or more Organic OH 

ORGANIC SILT 
Highly Organic Soils Primarily organic matter, dark in color, and organic odor PT PEAT 

 
II. DEFINITION OF MINOR COMPONENT PROPORTIONS 

Minor Component  Approximate Percentage of Fraction by Weight 
Adjective Form   
  Gravelly, Sandy  30% or more coarse grained 
With   
  Sand, Gravel  15% to 29% coarse grained 
  Silt, Clay  5% to 12% fine grained 

 
III. GLOSSARY OF MISCELLANEOUS TERMS 
 
SYMBOLS - Unified Soil Classification Symbols are shown above as group symbols.  Use “A” Line Chart 

for laboratory identification.  Dual symbols are used for borderline classification. 
BOULDERS & COBBLES - Boulders are considered pieces of rock larger than 12 inches, while cobbles range from 3 to 

12 inches. 
DISINTEGRATED ROCK - Residual rock material with a standard penetration test (SPT) resistance between 60 blows 

per foot and refusal.  
ROCK - Rock material with a standard penetration test (SPT) resistance of 100 blows for 2 inches or 

50 blows for 0 inches, or less penetration 
DECOMPOSED ROCK - Residual rock material exhibiting rock-like properties that can be excavated by backhoe 

equipment.  Similar to Disintegrated Rock, but cannot be classified as such because SPT N-
Values were not obtained.   

ROCK FRAGMENTS - Angular pieces of rock, distinguished from rounded transported gravel, which have 
separated from original vein or strata and are present in a soil matrix. 

QUARTZ - A hard silicate mineral often found in residual soils.  Only used when describing residual 
soils. 

CEMENTED SAND - Usually localized rock-like deposits within a soil stratum composed of sand grains cemented 
by calcium carbonate, iron oxide, or other minerals.  Commonly encountered in Coastal 
Plain sediments, primarily in the Potomac Group sands (Kps). 

MICA - A plate-like phyllosilicate mineral found in many rocks, and in residual or transported soil 
derived therefrom. 

ORGANIC MATERIALS (Excluding Peat) - Topsoil - Surface soils that support plant life and contain organic matter. 
 Lignite - Hard, brittle decomposed organic matter with low fixed carbon content (a low 

grade of coal). 
FILL - Man made deposit containing soil, rock, and other foreign matter. 
PROBABLE FILL - Soils which contain no visually detected foreign matter but which are suspect with regard to 

origin. 
LAYERS - ½ to 12 inch seam of minor soil component. 
COLOR - Two most predominant colors present should be described. 
MOISTURE CONDITIONS - Wet, moist, or dry to indicate visual appearance of specimen. 
 
 
N:\Forms\DPS\Soil ID, 6-08.doc 
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Test Boring Notes 

1. Classification of soil is by visual inspection and is in accordance with the Unified Soil Classification 
System. 

 
2. Estimated groundwater levels are indicated on the logs.  These are only estimates from available 

data and may vary with precipitation, porosity of soil, site topography, etc. 
 
3. Sampling data presents standard penetrations for 6-inch intervals or as indicated with graphic 

representations adjacent to the sampling data.  Where undisturbed tube samples are taken, they 
are designated “Shelby Tube” on the test boring log.   

 
4. The logs and related information depict subsurface conditions at the specific locations and at the 

particular time when drilled.  Soil conditions at other locations may differ from conditions 
occurring at the test locations.  Also, the passage of time may result in a change in the 
subsurface conditions at the test locations. 

 
5. The stratification lines represent the approximate boundary between soil types as determined in 

the sampling operation.  Some variation may be expected vertically between samples taken.  The 
soil profile, groundwater level observations and penetration resistances presented on the logs 
have been made with reasonable care and accuracy and must be considered only an approximate 
representation of subsurface conditions to be encountered at the particular location. 
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Dilatometer Test (DMT) Procedures 

The dilatometer test (DMT) is a geotechnical device used for profiling subsurface conditions.  A special 
steel blade is hydraulically pushed into the ground at one-foot intervals.  Vertical penetration resistance 
of the blade and horizontal resistances of an expandable diaphragm on the blade are measured at each 
test depth.  The results are used to evaluate the soil type, strength, modulus, in-situ lateral stress, 
density, and degree of preconsolidation. 
 
The test begins by inserting a 14 mm thick flat wedge, approximately 94 mm wide, into the ground with 
a drill rig and special rods.  The blade has a 16º cutting edge at the tip.  The vertical thrust may be 
measured during the penetration. 
 
At each test depth, a flexible steel membrane on one side of the blade is pneumatically expanded.  The 
pressures required to mobilize two pre-established strain levels are recorded (A and B readings).  
Calculated and derived data are presented in the accompanying computer output.  In addition to the 
measured field resistances, the output includes an estimated soil classification and the following 
parameters: 
 

Parameter Units Description 

Z Meters Test reading depth 
THRUST Kgf Total thrust force needed to advance the blade 

A Bars Dilatometer control unit “A” reading 
B Bars Dilatometer control unit “B” reading 
C Bars Dilatometer control unit “C” reading 

DA Bars Dilatometer A - calibration 
DB Bars Dilatometer B - calibration 

ZMRNG Bars Maximum control unit reading on low range gage 
ZMLO Bars Gage zero for low range gage 
ZMHI Bars Gage zero for high range gage 

ZMCAL Bars Gage zero for calibration gage 
P0 Bars Corrected “A” reading  
P1 Bars Corrected “B” reading 

P2 Bars Corrected “C” reading 
U0 Bars Porewater pressure 

GAMMA ton/m3 Total unit weight of soil (1 ton/m3 = 62.4 pcf) 
SVP Bars Effective vertical stress 
KD - Dilatometer horizontal stress index 
ID - Dilatometer material index 
UD - Proposed pore pressure index 
ED Bars Dilatometer modulus (1 bar = 1.044 tsf) 
K0 - In-situ coefficient of lateral earth pressure 
SU Bars Undrained shear strength for ID < 0.6 
QD Bars DMT bearing capacity from PHI calculation 
PHI Degrees The soil’s drained plane strain friction angle for ID > 1.2 



 

 

SIGFF Bars Failure plane stress used to calculate PHIO 
PHIO Degrees PHI normalized to 2.72 bars, Baligh’s theory 
PC Bars Preconsolidation pressure 

OCR - Overconsolidation ratio 
M Bars Tangent drained constrained modulus 

SOIL TYPE - Type of soil (clay, sand, etc.) 
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Cone Penetration Test (CPT) Procedures 

The cone penetration test (CPT) is a geotechnical device used for profiling subsurface conditions.  A cone 
is hydraulically pushed into the ground and test data obtained at one-foot intervals.  The data collected 
via instrumentation on the cone penetrometer represents the soil responses in relation to tip resistance, 
friction sleeve resistance, pore pressures, and electrical resistivity. The results are used to evaluate the 
soil type, strength, modulus, in-situ lateral stress, density, and degree of pre-consolidation.   
 
Calculated and derived data are presented in the accompanying computer output.  In addition to the 
measured field resistances, the output includes an estimated soil classification and the following 
parameters: 
 

Parameter Units Description 

Depth Meters Test reading depth 
Qt (avg) Bars Corrected Tip Resistance 

Rf % Friction Ratio = Fs/Qt 
Fs (avg) Bars Sleeve Friction 
Gamma kN/m3 Total unit weight of soil (1 kN/m3 = 7.1 pcf) 

U2 meters of water  Pore Pressure behind Cone Tip 
Uo meters of water Pore water pressure 

Rf Zone Zone # Soil Classification Zone (Campanella & Robertson) 
Bq Zone Zone # Soil Classification Zone (Campanella & Robertson) 
OS (avg) Bars Vertical Overburden Stress 
EOS (avg) Bars Effective Vertical Overburden Stress 

Bq  ratio Pore Pressure Parameter Ratio 
Ic - Classification Index (Davies) 
FC % Fines Content (passing # 200) 

State - State Parameter 
Spt N blow/ft Correlated N60 value 

Dr % Relative Density 
Phi degree Angle of Internal Friction 

Su Bars Undrained Shear Strength 
Su/EOS ratio Normalized Undrained Shear Strength 

OCR ratio Over Consolidation Ratio 
CSR (QC) ratio Cyclic Stress Ratio Corresponding to Tip Resistance (QC) 
CSR (EQ) ratio Cyclic Stress Ratio Corresponding to Earthquake (EQ) 

M Bars Constrained Modulus 
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16.8

8.5

3.5

-1.5

-13.0

A

B2

Topsoil = 3 inches
lean clay FILL, with sand, moist, brown

sandy lean clay FILL, moist, brown

sandy silt FILL, with gravel, brown, moist

POORLY GRADED GRAVEL (GP), with sand, moist, brown

wet below 28.5 ft.
Bottom of Boring at 30.0 ft

7+9+9+10

7+10+11

6+6+10

6+8+10

11+14+21

21+31+34

2+2+2

5+6+13

24

18

18

18

18

0

0

16

6.8

12.7

PROJECT NUMBER:

DATE STARTED:

AECOM

10004

OWNER/CLIENT:

DATE COMPLETED:GROUND SURFACE ELEVATION (ft):

W. Smith

3.25" I.D. HSA

9/13/10

9/14/10

DRILLING METHOD:

17.0 ±

DRILLER:

SHEET  1  OF  1

Temporary water observation standpipe installed.
Bulk sample collected from 2.0 - 7.0 ft.

Dwight D. Eisenhower Memorial

Independence Avenue, SW, Washington, DC

J. Brackett

ENCOUNTERED:

UPON COMPLETION:

9/16/2010

Connelly and Associates, Inc.

LOCATION:

LOGGED BY:PROJECT:

GROUND WATER LEVELS:

REMARKS:

SAMPLE TYPES:

MATERIAL DESCRIPTION

Split Spoon

19955 Highland Vista Dr,  #170
Ashburn, VA 20147

703-726-8030
703-726-8032 fax

B-9

ft

ft

ft

27.0

25.5

25.5

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES.  THE TRANSITION MAY BE GRADUAL.

DRILLING CONTRACTOR:

BORING NUMBER:
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15.0

7.5

2.5

-2.5

-12.5
-14.0

A

B1

B2

C1

Concrete = 12 inches
lean clay FILL, with sand, moist, brown

LEAN CLAY (CL), with sand, moist, brown

clayey SAND (SC), moist, brown

silty SAND (SM), with gravel, moist, brown

sandy FAT CLAY (CH), moist, brown
Bottom of Boring at 30.0 ft

1+2+2
4+4+6

5+5+5

4+5+7

3+3+4

26+50/5

50/3

15+11+22

12
18

18

18

18

9

0

12

15.7

PROJECT NUMBER:

DATE STARTED:

AECOM

10004

OWNER/CLIENT:

DATE COMPLETED:GROUND SURFACE ELEVATION (ft):

W. Smith

3.25" I.D. HSA

9/10/10

9/10/10

DRILLING METHOD:

16.0 ±

DRILLER:

SHEET  1  OF  1

Backfilled upon completion due to safety concerns.
Bulk sample collected from 2.0 - 7.0 ft.

Dwight D. Eisenhower Memorial

Independence Avenue, SW, Washington, DC

J. Brackett

ENCOUNTERED:

UPON COMPLETION:

Connelly and Associates, Inc.

LOCATION:

LOGGED BY:PROJECT:

GROUND WATER LEVELS:

REMARKS:

SAMPLE TYPES:

MATERIAL DESCRIPTION

Split Spoon

19955 Highland Vista Dr,  #170
Ashburn, VA 20147

703-726-8030
703-726-8032 fax

B-10

ft28.0

Dry

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES.  THE TRANSITION MAY BE GRADUAL.

DRILLING CONTRACTOR:

BORING NUMBER:
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15.2

2.5

-7.5

-12.5

-17.5

-37.5

-49.0

A

B2

C1

C2

Concrete = 10 inches
lean clay FILL, with sand and gravel, moist, brown
with brick at 2.5 ft.

clayey SAND (SC), moist, brown

with gravel below 18.5 ft.

POORLY GRADED SAND (SP), with gravel, moist, brown

clayey SAND (SC), moist, brown

FAT CLAY (CH), moist, gray

clayey SAND (SC), moist, gray

Bottom of Boring at 65.0 ft

6+7+6
4+4+4

4+4+4

4+5+6

5+8+8

25+50/3

30+37+32

6+6+8

7+11+15

5+6+7

9+10+11

8+11+14

12+14+19

8+13+16

10+14+17

12
16

12

18

18

9

16

18

18

18

18

18

18

18

18

PROJECT NUMBER:

DATE STARTED:

AECOM

10004

OWNER/CLIENT:

DATE COMPLETED:GROUND SURFACE ELEVATION (ft):

W. Smith

3.25" I.D. HSA

9/10/10

9/10/10

DRILLING METHOD:

16.0 ±

DRILLER:

SHEET  1  OF  1

Temporary water observation standpipe installed.

Dwight D. Eisenhower Memorial

Independence Avenue, SW, Washington, DC

J. Brackett

ENCOUNTERED:

UPON COMPLETION:

9/16/2010

Connelly and Associates, Inc.

LOCATION:

LOGGED BY:PROJECT:

GROUND WATER LEVELS:

REMARKS:

SAMPLE TYPES:

MATERIAL DESCRIPTION

Split Spoon

19955 Highland Vista Dr,  #170
Ashburn, VA 20147

703-726-8030
703-726-8032 fax

B-11

ft

ft

ft

27.5

26.5

26.5

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES.  THE TRANSITION MAY BE GRADUAL.

DRILLING CONTRACTOR:

BORING NUMBER:
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16.8

-1.5

-11.5

-16.5

-31.5

-48.0

A

B2

C2

Topsoil = 2 inches
lean clay FILL, with sand and gravel, moist, brown
without gravel below 1.5 ft.

with gravel below 10.0 ft.

POORLY GRADED SAND (SP), with gravel, moist, brown

wet below 25.5 ft.

silty SAND (SM), moist, brown

POORLY GRADED GRAVEL (GP), with sand, wet, brown

clayey GRAVEL (GC), with sand, moist, gray

wet below 58.5 ft.

Bottom of Boring at 65.0 ft

8+10+12+12

7+7+9

6+7+7

6+7+8

10+17+18

27+50/6

21+27+19

3+4+4

7+10+13

7+12+4

4+16+23

8+10+16

7+12+16

8+13+17

11+14+20

24
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18

18

10
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18
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25.4

25.0

PROJECT NUMBER:

DATE STARTED:

AECOM

10004

OWNER/CLIENT:

DATE COMPLETED:GROUND SURFACE ELEVATION (ft):

W. Smith

3.25" I.D. HSA

9/14/10

9/14/10

DRILLING METHOD:

17.0 ±

DRILLER:

SHEET  1  OF  1

Backfilled upon completion for safety concerns.

Dwight D. Eisenhower Memorial

Independence Avenue, SW, Washington, DC

J. Brackett

ENCOUNTERED:

UPON COMPLETION:

Connelly and Associates, Inc.

LOCATION:

LOGGED BY:PROJECT:

GROUND WATER LEVELS:

REMARKS:

SAMPLE TYPES:

MATERIAL DESCRIPTION

Split Spoon

19955 Highland Vista Dr,  #170
Ashburn, VA 20147

703-726-8030
703-726-8032 fax

B-12

ft28.0

Dry

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES.  THE TRANSITION MAY BE GRADUAL.

DRILLING CONTRACTOR:

BORING NUMBER:
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16.0

8.5

5.0

-1.5

-16.5

-31.5

-48.0

A

B1

B2

C1

C2

Concrete = 12 inches
lean clay FILL, moist, brown

sandy silty clay FILL, moist, brown

sandy LEAN CLAY (CL), moist, brown

POORLY GRADED SAND (SP), with gravel, moist, brown

without gravel below 28.5 ft.

sandy LEAN CLAY (CL), wet, brown and gray

moist, gray below 38.5 ft.

silty SAND (SM), wet, gray

Bottom of Boring at 65.0 ft

3+5+6
3+6+8

4+7+11

4+7+10

4+4+7
2+2+4

5+21+39

22+50/6

16+38+28

2+2+3

12+14+22

7+9+12

16+14+14

11+15+21

10+13+18

11+17+20

7+12+14
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17.0

27.4

PROJECT NUMBER:

DATE STARTED:

AECOM

10004

OWNER/CLIENT:

DATE COMPLETED:GROUND SURFACE ELEVATION (ft):

W. Smith

3.25" I.D. HSA

9/14/10

9/14/10

DRILLING METHOD:

17.0 ±

DRILLER:

SHEET  1  OF  1

Backfilled upon completion for safety concerns.

Dwight D. Eisenhower Memorial

Independence Avenue, SW, Washington, DC

J. Brackett

ENCOUNTERED:

UPON COMPLETION:

Connelly and Associates, Inc.

LOCATION:

LOGGED BY:PROJECT:

GROUND WATER LEVELS:

REMARKS:

SAMPLE TYPES:

MATERIAL DESCRIPTION

Split Spoon

Shelby Tube

19955 Highland Vista Dr,  #170
Ashburn, VA 20147

703-726-8030
703-726-8032 fax

B-13

ft27.0

Dry

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES.  THE TRANSITION MAY BE GRADUAL.

DRILLING CONTRACTOR:

BORING NUMBER:
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14.5

6.5

-3.5

-8.5

-15.0

A

B1

B2

Topsoil = 6 inches
sandy lean clay FILL, with organics and brick, moist, brown, gray

sandy LEAN CLAY (CL), moist, brown

POORLY GRADED SAND (SP), with gravel, wet, brown

clayey SAND (SC), moist, gray

Bottom of Boring at 30.0 ft

0+2+3+4

4+10+10

9+7+8

3+2+2

3+2+3

21+50/5

22+15+14

6+7+7

12

12
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18
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15.2

PROJECT NUMBER:

DATE STARTED:

AECOM

10004

OWNER/CLIENT:

DATE COMPLETED:GROUND SURFACE ELEVATION (ft):

W. Smith

3.25" I.D. HSA

9/9/10

9/9/10

DRILLING METHOD:

15.0 ±

DRILLER:

SHEET  1  OF  1

Backfilled upon completion for safety concerns.

Dwight D. Eisenhower Memorial

Independence Avenue, SW, Washington, DC

J. Brackett

ENCOUNTERED:

UPON COMPLETION:

Connelly and Associates, Inc.

LOCATION:

LOGGED BY:PROJECT:

GROUND WATER LEVELS:

REMARKS:

SAMPLE TYPES:

MATERIAL DESCRIPTION

Split Spoon

19955 Highland Vista Dr,  #170
Ashburn, VA 20147

703-726-8030
703-726-8032 fax

B-15

ft24.5

Dry

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES.  THE TRANSITION MAY BE GRADUAL.

DRILLING CONTRACTOR:

BORING NUMBER:
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :D-2                 
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Dwight D. Eisenhower Memorial FILE NO. : 2010-52
LOCATION: Southwest, Washington, D.C.
SNDG.BY : R. Failmezger SNDG. DATE: 9/13/10
ANAL.BY : Roger Failmezger, P.E. ANAL. DATE: 9/14/10

ANALYSIS PARAMETERS: LO RANGE   =  9.00 BARS ROD DIAM.   =   4.4 CM BL.THICK.  =  15.0 MM SU  FACTOR = 1
SURF.ELEV.  =   4.6 M LO  GAGE 0 =  0.00 BARS FR.RED.DIA. =   5.1 CM BL.WIDTH   =  96.0 MM PHI FACTOR = 1
WATER DEPTH =   6.9 M HI  GAGE 0 =  0.00 BARS LIN.ROD WT. =   8.0 KGF/M DELTA-A    =  0.18 BARS  OCR FACTOR = 1
SP.GR.WATER = 1.000 CAL GAGE 0 =  0.00 BARS DELTA/PHI   =   0.5 DELTA-B    =  0.07 BARS  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
 (M)    (M)    (KGF)  (BAR) (BAR) (BAR)  (BAR) (BAR)  (BAR) (BAR) (BAR) (BAR)  (BAR) (BAR) (BAR)  (BAR)  (T/M3) (BAR)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
 0.20   4.40   2380  4.61 20.00  0.18  0.07  9.00  0.00  0.00  0.00  4.03 19.93  0.000   2.00  0.035
 0.40   4.20   6170 10.45 32.70  0.18  0.07  9.00  0.00  0.00  0.00  9.53 32.63  0.000   2.15  0.076
 0.60   4.00   6440  9.85 29.80  0.18  0.07  9.00  0.00  0.00  0.00  9.05 29.73  0.000   2.15  0.118
 0.80   3.80   4820 11.25 32.60  0.18  0.07  9.00  0.00  0.00  0.00 10.38 32.53  0.000   2.15  0.160
 1.00   3.60   3530 10.95 27.25  0.18  0.07  9.00  0.00  0.00  0.00 10.33 27.18  0.000   2.10  0.202
 1.20   3.40   3320 11.15 26.95  0.18  0.07  9.00  0.00  0.00  0.00 10.55 26.88  0.000   2.10  0.243
 1.40   3.20   3220  8.08 24.05  0.18  0.07  9.00  0.00  0.00  0.00  7.47 23.98  0.000   2.00  0.283
 1.60   3.00   3110 10.45 26.75  0.18  0.07  9.00  0.00  0.00  0.00  9.83 26.68  0.000   2.10  0.324
 1.80   2.80   3580 10.40 26.05  0.18  0.07  9.00  0.00  0.00  0.00  9.81 25.98  0.000   2.10  0.365
 2.00   2.60   3390  5.52 18.60  0.18  0.07  9.00  0.00  0.00  0.00  5.06 18.53  0.000   2.00  0.405
 2.20   2.40   2200  7.07 14.95  0.18  0.07  9.00  0.00  0.00  0.00  6.87 14.88  0.000   1.95  0.444
 2.40   2.20   1620  6.62 14.30  0.18  0.07  9.00  0.00  0.00  0.00  6.43 14.23  0.000   1.95  0.482
 2.60   2.00   4190  3.62  8.03  0.18  0.07  9.00  0.00  0.00  0.00  3.59  7.96  0.000   1.80  0.519
 2.80   1.80   3340 14.60 27.80  0.18  0.07  9.00  0.00  0.00  0.00 14.13 27.73  0.000   2.10  0.557
 3.00   1.60   4140 11.50 28.60  0.18  0.07  9.00  0.00  0.00  0.00 10.84 28.53  0.000   2.10  0.598
 3.20   1.40   3060  7.62 17.00  0.18  0.07  9.00  0.00  0.00  0.00  7.34 16.93  0.000   1.95  0.638
 3.40   1.20   2320  6.58 13.95  0.18  0.07  9.00  0.00  0.00  0.00  6.40 13.88  0.000   1.95  0.676
 3.60   1.00   1870  6.11 15.35  0.18  0.07  9.00  0.00  0.00  0.00  5.84 15.28  0.000   1.95  0.715
 3.80   0.80   1880  6.19 14.50  0.18  0.07  9.00  0.00  0.00  0.00  5.97 14.43  0.000   1.95  0.753
 4.00   0.60   3220  4.11 13.70  0.18  0.07  9.00  0.00  0.00  0.00  3.82 13.63  0.000   1.90  0.791
 4.20   0.40   6970  6.68 14.70  0.18  0.07  9.00  0.00  0.00  0.00  6.47 14.63  0.000   1.95  0.828



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : D-2                 
In-Situ Soil Testing, L.C.                                                      Page 1b
JOB FILE: Dwight D. Eisenhower Memorial FILE NO. :2010-52
LOCATION: Southwest, Washington, D.C.
SNDG.BY : R. Failmezger SNDG. DATE: 9/13/10
ANAL.BY : Roger Failmezger, P.E. ANAL. DATE: 9/14/10

ANALYSIS PARAMETERS: LO RANGE   =  9.00 BARS ROD DIAM.   =   4.4 CM BL.THICK.  =  15.0 MM SU  FACTOR = 1
SURF.ELEV.  =   4.6 M LO  GAGE 0 =  0.00 BARS FR.RED.DIA. =   5.1 CM BL.WIDTH   =  96.0 MM PHI FACTOR = 1
WATER DEPTH =   6.9 M HI  GAGE 0 =  0.00 BARS LIN.ROD WT. =   8.0 KGF/M DELTA-A    =  0.18 BARS  OCR FACTOR = 1
SP.GR.WATER = 1.000  CAL GAGE 0 =  0.00 BARS  DELTA / PHI =   0.5 DELTA-B =  0.07 BARS  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
 (M)    (M)                     (BAR)          (BAR)  (BAR)  (DEG)  (BAR)   (DEG)  (BAR)         (BAR)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
 0.20   4.40 115.23 3.94    552   2656 SAND
 0.40   4.20 125.85 2.42    802   3926 SILTY SAND
 0.60   4.00 76.70  2.29    718  8.94 181.3 47.5 0.20 44.3 54.82 464.9   3179 SILTY SAND
 0.80   3.80 64.79  2.14    769  7.78 120.8 43.5 0.27 40.2 65.14 406.8   3282 SILTY SAND
 1.00   3.60 51.17  1.63    585  6.25  78.1 40.8 0.33 37.5 58.46 289.7   2366 SANDY SILT
 1.20   3.40 43.42  1.55    567  5.35  70.8 39.9 0.40 36.8 52.89 217.6   2204 SANDY SILT
 1.40   3.20 26.38  2.21    573  3.24  80.1 41.6 0.47 38.9 21.32  75.3   1958 SILTY SAND
 1.60   3.00 30.38  1.71    585  3.80  67.4 39.3 0.53 36.7 35.16 108.7   2077 SANDY SILT
 1.80   2.80 26.90  1.65    561  3.35  83.4 40.3 0.60 37.9 30.00  82.3   1928 SANDY SILT
 2.00   2.60 12.49  2.66    467  1.51  97.5 43.1 0.68 41.1  6.60  16.3   1267 SILTY SAND
 2.20   2.40 15.48  1.17    278  2.40 10.80  24.3    810 SILT
 2.40   2.20 13.34  1.21    271  1.85  33.0 35.4 0.76 33.1 11.94  24.8    751 SANDY SILT
 2.60   2.00  6.92  1.22    152  0.72 133.1 45.1 0.89 43.6  2.11   4.1    324 SANDY SILT
 2.80   1.80 25.37  0.96    472  3.18 29.31  52.6   1595 SILT
 3.00   1.60 18.11  1.63    614  2.31  99.7 39.8 0.98 38.1 23.04  38.5   1880 SANDY SILT
 3.20   1.40 11.51  1.31    333  1.53  77.7 39.3 1.04 37.7 10.47  16.4    876 SANDY SILT
 3.40   1.20  9.47  1.17    259  1.78  7.65  11.3    635 SILT
 3.60   1.00  8.17  1.62    328  1.22  44.5 35.9 1.13 34.3  7.05   9.9    756 SANDY SILT
 3.80   0.80  7.93  1.42    294  1.20  44.5 35.6 1.19 34.1  7.10   9.4    668 SANDY SILT
 4.00   0.60  4.84  2.57    340  0.66  99.1 41.4 1.31 40.3  2.38   3.0    629 SILTY SAND
 4.20   0.40  7.81  1.26    283  0.85 218.6 44.8 1.41 44.0  4.55   5.5    639 SANDY SILT
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PROJECT: Eisenhower Memorial

DILATOMETER RESULTS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  DMT  STRENGTH PARAMETERS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  DMT  DEFORMATION PARAMETERS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  P-y PARAMETERS FOR LATERAL LOAD ANALYSES

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :D-7                 
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Dwight D. Eisenhower Memorial FILE NO. : 2010-52
LOCATION: Southwest, Washington, D.C.
SNDG.BY : R. Failmezger SNDG. DATE: 9/13/10
ANAL.BY : Roger Failmezger, P.E. ANAL. DATE: 9/14/10

ANALYSIS PARAMETERS: LO RANGE   =  9.00 BARS ROD DIAM.   =   4.4 CM BL.THICK.  =  15.0 MM SU  FACTOR = 1
SURF.ELEV.  =   4.6 M LO  GAGE 0 =  0.00 BARS FR.RED.DIA. =   5.1 CM BL.WIDTH   =  96.0 MM PHI FACTOR = 1
WATER DEPTH =   7.5 M HI  GAGE 0 =  0.00 BARS LIN.ROD WT. =   8.0 KGF/M DELTA-A    =  0.24 BARS  OCR FACTOR = 1
SP.GR.WATER = 1.000 CAL GAGE 0 =  0.00 BARS DELTA/PHI   =   0.5 DELTA-B    =  0.06 BARS  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
 (M)    (M)    (KGF)  (BAR) (BAR) (BAR)  (BAR) (BAR)  (BAR) (BAR) (BAR) (BAR)  (BAR) (BAR) (BAR)  (BAR)  (T/M3) (BAR)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
 0.40   4.20    820  2.33  5.13  0.24  0.06  9.00  0.00  0.00  0.00  2.45  5.07  0.000   1.70  0.070
 0.60   4.00   1080  5.98 12.75  0.24  0.06  9.00  0.00  0.00  0.00  5.90 12.69  0.000   1.95  0.106
 0.80   3.80   1350  7.52 15.25  0.24  0.06  9.00  0.00  0.00  0.00  7.39 15.19  0.000   1.95  0.144
 1.00   3.60   1400  8.10 16.10  0.24  0.06  9.00  0.00  0.00  0.00  7.96 16.04  0.000   1.95  0.182
 1.20   3.40   1460  8.29 15.30  0.24  0.06  9.00  0.00  0.00  0.00  8.19 15.24  0.000   1.95  0.221
 1.40   3.20   1480  7.88 15.40  0.24  0.06  9.00  0.00  0.00  0.00  7.76 15.34  0.000   1.95  0.259
 1.60   3.00   2030  7.79 20.60  0.24  0.06  9.00  0.00  0.00  0.00  7.40 20.54  0.000   1.95  0.297
 1.80   2.80   2680  7.30 19.85  0.24  0.06  9.00  0.00  0.00  0.00  6.93 19.79  0.000   2.00  0.336
 2.00   2.60   3790  5.26 19.15  0.24  0.06  9.00  0.00  0.00  0.00  4.82 19.09  0.000   2.00  0.375
 2.20   2.40   4880  7.05 21.80  0.24  0.06  9.00  0.00  0.00  0.00  6.57 21.74  0.000   2.00  0.414
 2.40   2.20   4200  7.43 22.80  0.24  0.06  9.00  0.00  0.00  0.00  6.92 22.74  0.000   2.00  0.454
 2.60   2.00   2930  5.17 16.45  0.24  0.06  9.00  0.00  0.00  0.00  4.86 16.39  0.000   2.00  0.493
 2.80   1.80   3410  2.30  6.89  0.24  0.06  9.00  0.00  0.00  0.00  2.33  6.83  0.000   1.90  0.531
 3.00   1.60   2820  6.38 11.15  0.24  0.06  9.00  0.00  0.00  0.00  6.40 11.09  0.000   1.95  0.569
 3.20   1.40   1390  4.82  9.95  0.24  0.06  9.00  0.00  0.00  0.00  4.82  9.89  0.000   1.80  0.606
 3.40   1.20   1120  3.88  8.41  0.24  0.06  9.00  0.00  0.00  0.00  3.91  8.35  0.000   1.80  0.641
 3.60   1.00   1020  3.19  6.38  0.24  0.06  9.00  0.00  0.00  0.00  3.29  6.32  0.000   1.80  0.676
 3.80   0.80    960  3.19  5.28  0.24  0.06  9.00  0.00  0.00  0.00  3.34  5.22  0.000   1.70  0.711
 4.00   0.60    890  4.68  6.10  0.24  0.06  9.00  0.00  0.00  0.00  4.86  6.04  0.000   1.70  0.744
 4.20   0.40   1240  5.58  8.93  0.24  0.06  9.00  0.00  0.00  0.00  5.67  8.87  0.000   1.80  0.779
 4.40   0.20   2200  8.73 22.60  0.24  0.06  9.00  0.00  0.00  0.00  8.29 22.54  0.000   1.95  0.815
 4.60   0.00   2710  3.78 11.30  0.24  0.06  9.00  0.00  0.00  0.00  3.66 11.24  0.000   1.90  0.853
 4.80  -0.20   2230  3.13 11.15  0.24  0.06  9.00  0.00  0.00  0.00  2.98 11.09  0.000   1.90  0.890
 5.00  -0.40   1900  2.88 10.15  0.24  0.06  9.00  0.00  0.00  0.00  2.77 10.09  0.000   1.90  0.928
 5.20  -0.60   1900  4.41  7.39  0.24  0.06  9.00  0.00  0.00  0.00  4.52  7.33  0.000   1.80  0.964
 5.40  -0.80   2910  4.57 13.25  0.24  0.06  9.00  0.00  0.00  0.00  4.39 13.19  0.000   1.90  1.000
 5.60  -1.00   5410  9.35 26.70  0.24  0.06  9.00  0.00  0.00  0.00  8.74 26.64  0.000   2.15  1.040
 5.80  -1.20   5420  9.25 25.80  0.24  0.06  9.00  0.00  0.00  0.00  8.68 25.74  0.000   2.15  1.082
 6.00  -1.40   4990  6.60 19.25  0.24  0.06  9.00  0.00  0.00  0.00  6.22 19.19  0.000   2.00  1.123
 6.20  -1.60   7320 10.75 34.25  0.24  0.06  9.00  0.00  0.00  0.00  9.83 34.19  0.000   2.15  1.164



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : D-7                 
In-Situ Soil Testing, L.C.                                                      Page 1b
JOB FILE: Dwight D. Eisenhower Memorial FILE NO. :2010-52
LOCATION: Southwest, Washington, D.C.
SNDG.BY : R. Failmezger SNDG. DATE: 9/13/10
ANAL.BY : Roger Failmezger, P.E. ANAL. DATE: 9/14/10

ANALYSIS PARAMETERS: LO RANGE   =  9.00 BARS ROD DIAM.   =   4.4 CM BL.THICK.  =  15.0 MM SU  FACTOR = 1
SURF.ELEV.  =   4.6 M LO  GAGE 0 =  0.00 BARS FR.RED.DIA. =   5.1 CM BL.WIDTH   =  96.0 MM PHI FACTOR = 1
WATER DEPTH =   7.5 M HI  GAGE 0 =  0.00 BARS LIN.ROD WT. =   8.0 KGF/M DELTA-A    =  0.24 BARS  OCR FACTOR = 1
SP.GR.WATER = 1.000  CAL GAGE 0 =  0.00 BARS  DELTA / PHI =   0.5 DELTA-B =  0.06 BARS  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
 (M)    (M)                     (BAR)          (BAR)  (BAR)  (DEG)  (BAR)   (DEG)  (BAR)         (BAR)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
 0.40   4.20 34.93  1.07     91  3.79  6.07  86.6    336 SILT
 0.60   4.00 55.72  1.15    236  4.87 19.00 179.6    973 SILT
 0.80   3.80 51.28  1.06    271  4.66 22.72 157.7   1096 SILT
 1.00   3.60 43.62  1.02    281  4.27 22.35 122.6   1093 SILT
 1.20   3.40 37.14  0.86    244  3.92 21.04  95.4    915 CLAYEY SILT
 1.40   3.20 29.97  0.98    263  3.49 17.67  68.2    931 SILT
 1.60   3.00 24.92  1.77    456  3.19  41.3 37.8 0.48 34.8 23.11  77.8   1533 SANDY SILT
 1.80   2.80 20.62  1.86    446  2.60  64.7 40.2 0.55 37.7 16.37  48.7   1422 SILTY SAND
 2.00   2.60 12.85  2.96    495  1.49 112.4 44.2 0.64 42.2  6.05  16.1   1355 SILTY SAND
 2.20   2.40 15.85  2.31    526  1.85 142.5 44.2 0.70 42.3 10.17  24.5   1546 SILTY SAND
 2.40   2.20 15.24  2.29    549  1.85 117.5 42.8 0.76 40.9 11.08  24.4   1592 SILTY SAND
 2.60   2.00  9.86  2.37    400  1.25  83.0 41.6 0.82 39.8  5.47  11.1    995 SILTY SAND
 2.80   1.80  4.38  1.94    156  0.42 111.9 45.1 0.91 43.6  0.77   1.4    270 SILTY SAND
 3.00   1.60 11.24  0.73    163  1.98  8.41  14.8    425 CLAYEY SILT
 3.20   1.40  7.95  1.05    176  1.59  5.22   8.6    400 SILT
 3.40   1.20  6.10  1.14    154  1.33  3.65   5.7    310 SILT
 3.60   1.00  4.86  0.92    105  1.14  2.70   4.0    187 SILT
 3.80   0.80  4.70  0.56     65  1.11  0.45  2.69   3.8    113 SILTY CLAY
 4.00   0.60  6.54  0.24     41  1.40  0.72  4.72   6.3     84 CLAY
 4.20   0.40  7.28  0.57    111  1.50  0.86  5.84   7.5    242 SILTY CLAY
 4.40   0.20 10.17  1.72    494  1.48  47.2 34.9 1.28 33.6 12.30  15.1   1244 SANDY SILT
 4.60   0.00  4.29  2.07    263  0.64  82.4 39.9 1.40 38.8  2.34   2.7    451 SILTY SAND
 4.80  -0.20  3.35  2.72    281  0.57  68.8 38.8 1.45 37.7  1.80   2.0    430 SILTY SAND
 5.00  -0.40  2.99  2.64    254  0.56  58.4 37.5 1.49 36.5  1.74   1.9    361 SILTY SAND
 5.20  -0.60  4.68  0.62     98  1.11  3.64   3.8    168 CLAYEY SILT
 5.40  -0.80  4.39  2.00    305  0.68  86.8 39.1 1.63 38.3  3.00   3.0    529 SILTY SAND
 5.60  -1.00  8.40  2.05    621  1.09 154.6 41.2 1.73 40.5  8.71   8.4   1452 SILTY SAND
 5.80  -1.20  8.02  1.97    592  1.05 155.5 41.1 1.79 40.5  8.34   7.7   1358 SILTY SAND
 6.00  -1.40  5.54  2.08    450  0.74 151.7 41.6 1.87 41.0  4.26   3.8    878 SILTY SAND
 6.20  -1.60  8.45  2.48    845  1.05 216.7 42.5 1.95 42.0  9.13   7.8   1984 SILTY SAND
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PROJECT: Eisenhower Memorial

INTERPRETED  DMT  STRENGTH PARAMETERS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  DMT  DEFORMATION PARAMETERS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  P-y PARAMETERS FOR LATERAL LOAD ANALYSES

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :D-8                 
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Dwight D. Eisenhower Memorial FILE NO. : 2010-52
LOCATION: Southwest, Washington, D.C.
SNDG.BY : R. Failmezger SNDG. DATE: 9/13/10
ANAL.BY : Roger Failmezger, P.E. ANAL. DATE: 9/14/10

ANALYSIS PARAMETERS: LO RANGE   =  9.00 BARS ROD DIAM.   =   4.4 CM BL.THICK.  =  15.0 MM SU  FACTOR = 1
SURF.ELEV.  =   5.0 M LO  GAGE 0 =  0.00 BARS FR.RED.DIA. =   5.1 CM BL.WIDTH   =  96.0 MM PHI FACTOR = 1
WATER DEPTH =   8.7 M HI  GAGE 0 =  0.00 BARS LIN.ROD WT. =   8.0 KGF/M DELTA-A    =  0.24 BARS  OCR FACTOR = 1
SP.GR.WATER = 1.000 CAL GAGE 0 =  0.00 BARS DELTA/PHI   =   0.5 DELTA-B    =  0.06 BARS  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
 (M)    (M)    (KGF)  (BAR) (BAR) (BAR)  (BAR) (BAR)  (BAR) (BAR) (BAR) (BAR)  (BAR) (BAR) (BAR)  (BAR)  (T/M3) (BAR)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
 0.40   4.60    500  1.40  5.11  0.24  0.06  9.00  0.00  0.00  0.00  1.47  5.05  0.000   1.80  0.070
 0.60   4.40   1060  2.12  7.27  0.24  0.06  9.00  0.00  0.00  0.00  2.12  7.21  0.000   1.80  0.105
 0.80   4.20    930  2.42  5.43  0.24  0.06  9.00  0.00  0.00  0.00  2.52  5.37  0.000   1.70  0.140
 1.00   4.00    760  3.18  7.21  0.24  0.06  9.00  0.00  0.00  0.00  3.23  7.15  0.000   1.80  0.174
 1.20   3.80    720  5.27 10.65  0.24  0.06  9.00  0.00  0.00  0.00  5.26 10.59  0.000   1.80  0.209
 1.40   3.60   1250  6.43 13.40  0.24  0.06  9.00  0.00  0.00  0.00  6.34 13.34  0.000   1.95  0.246
 1.60   3.40    970  8.60 17.45  0.24  0.06  9.00  0.00  0.00  0.00  8.41 17.39  0.000   1.95  0.284
 1.80   3.20   1040  8.03 11.25  0.24  0.06  9.00  0.00  0.00  0.00  8.12 11.19  0.000   1.90  0.322
 2.00   3.00   1260  6.18 12.40  0.24  0.06  9.00  0.00  0.00  0.00  6.12 12.34  0.000   1.95  0.360
 2.20   2.80   1470  6.48 12.55  0.24  0.06  9.00  0.00  0.00  0.00  6.43 12.49  0.000   1.95  0.398
 2.40   2.60   1920  8.15 16.80  0.24  0.06  9.00  0.00  0.00  0.00  7.97 16.74  0.000   1.95  0.437
 2.60   2.40   1660  5.80 11.50  0.24  0.06  9.00  0.00  0.00  0.00  5.77 11.44  0.000   1.95  0.475
 2.80   2.20   1180  5.11  9.25  0.24  0.06  9.00  0.00  0.00  0.00  5.16  9.19  0.000   1.80  0.512
 3.00   2.00    980  5.09 10.90  0.24  0.06  9.00  0.00  0.00  0.00  5.05 10.84  0.000   1.80  0.547
 3.20   1.80   1150  5.10  8.80  0.24  0.06  9.00  0.00  0.00  0.00  5.17  8.74  0.000   1.80  0.582
 3.40   1.60    990  4.22  6.48  0.24  0.06  9.00  0.00  0.00  0.00  4.36  6.42  0.000   1.80  0.618
 3.60   1.40    690  4.79  6.92  0.24  0.06  9.00  0.00  0.00  0.00  4.94  6.86  0.000   1.80  0.653
 3.80   1.20   1220  5.58 19.30  0.24  0.06  9.00  0.00  0.00  0.00  5.15 19.24  0.000   2.00  0.690
 4.00   1.00   1800  3.62 10.20  0.24  0.06  9.00  0.00  0.00  0.00  3.55 10.14  0.000   1.90  0.728
 4.20   0.80   1570  5.09  8.22  0.24  0.06  9.00  0.00  0.00  0.00  5.19  8.16  0.000   1.80  0.765
 4.40   0.60   1660  6.38  9.95  0.24  0.06  9.00  0.00  0.00  0.00  6.46  9.89  0.000   1.80  0.800
 4.60   0.40   4380  1.89  6.68  0.24  0.06  9.00  0.00  0.00  0.00  1.91  6.62  0.000   1.80  0.835
 4.70   0.30   8380  5.91 20.80  0.24  0.06  9.00  0.00  0.00  0.00  5.42 20.74  0.000   2.00  0.854



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : D-8                 
In-Situ Soil Testing, L.C.                                                      Page 1b
JOB FILE: Dwight D. Eisenhower Memorial FILE NO. :2010-52
LOCATION: Southwest, Washington, D.C.
SNDG.BY : R. Failmezger SNDG. DATE: 9/13/10
ANAL.BY : Roger Failmezger, P.E. ANAL. DATE: 9/14/10

ANALYSIS PARAMETERS: LO RANGE   =  9.00 BARS ROD DIAM.   =   4.4 CM BL.THICK.  =  15.0 MM SU  FACTOR = 1
SURF.ELEV.  =   5.0 M LO  GAGE 0 =  0.00 BARS FR.RED.DIA. =   5.1 CM BL.WIDTH   =  96.0 MM PHI FACTOR = 1
WATER DEPTH =   8.7 M HI  GAGE 0 =  0.00 BARS LIN.ROD WT. =   8.0 KGF/M DELTA-A    =  0.24 BARS  OCR FACTOR = 1
SP.GR.WATER = 1.000  CAL GAGE 0 =  0.00 BARS  DELTA / PHI =   0.5 DELTA-B =  0.06 BARS  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
 (M)    (M)                     (BAR)          (BAR)  (BAR)  (DEG)  (BAR)   (DEG)  (BAR)         (BAR)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
 0.40   4.60 20.99  2.44    124  2.63  11.7 40.6 0.12 35.4  3.49  49.9    398 SILTY SAND
 0.60   4.40 20.10  2.40    177  2.43  28.1 43.0 0.18 38.9  4.39  41.6    559 SILTY SAND
 0.80   4.20 18.07  1.13     99  2.62  4.33  31.0    302 SILT
 1.00   4.00 18.58  1.21    136  2.47  14.6 35.9 0.28 31.8  8.10  46.5    419 SANDY SILT
 1.20   3.80 25.11  1.01    185  3.16 10.84  51.8    624 SILT
 1.40   3.60 25.74  1.11    243  3.20 13.25  53.8    825 SILT
 1.60   3.40 29.58  1.07    312  3.46 19.01  66.8   1099 SILT
 1.80   3.20 25.21  0.38    106  3.17  1.68 16.79  52.1    359 SILTY CLAY
 2.00   3.00 17.01  1.02    216  2.53 10.15  28.2    648 SILT
 2.20   2.80 16.15  0.94    210  2.46 10.36  26.0    621 SILT
 2.40   2.60 18.26  1.10    304  2.64 13.76  31.5    934 SILT
 2.60   2.40 12.15  0.98    197  2.07  7.92  16.7    528 SILT
 2.80   2.20 10.08  0.78    140  1.85  6.38  12.5    351 CLAYEY SILT
 3.00   2.00  9.24  1.14    201  1.75  5.96  10.9    486 SILT
 3.20   1.80  8.88  0.69    124  1.71  5.96  10.2    295 CLAYEY SILT
 3.40   1.60  7.06  0.47     71  1.47  0.66  4.42   7.2    153 SILTY CLAY
 3.60   1.40  7.56  0.39     67  1.54  0.76  5.20   8.0    148 SILTY CLAY
 3.80   1.20  7.46  2.74    489  1.21  26.0 32.6 1.06 30.8  6.42   9.3   1095 SILTY SAND
 4.00   1.00  4.87  1.86    229  0.78  51.0 37.6 1.17 36.1  2.81   3.9    417 SILTY SAND
 4.20   0.80  6.78  0.57    103  1.43  0.77  5.14   6.7    217 SILTY CLAY
 4.40   0.60  8.07  0.53    119  1.61  1.01  7.05   8.8    272 SILTY CLAY
 4.60   0.40  2.28  2.47    164  0.16 149.7 45.2 1.43 44.3  0.19   0.2    191 SILTY SAND
 4.70   0.30  6.35  2.83    532  0.53 273.9 46.7 1.48 46.0  2.04   2.4   1116 SILTY SAND



PROJECT: Eisenhower Memorial

DILATOMETER RESULTS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  DMT  STRENGTH PARAMETERS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  DMT  DEFORMATION PARAMETERS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  P-y PARAMETERS FOR LATERAL LOAD ANALYSES

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :D-14                
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Dwight D. Eisenhower Memorial FILE NO. : 2010-52
LOCATION: Southwest, Washington, D.C.
SNDG.BY : R. Failmezger SNDG. DATE: 9/13/10
ANAL.BY : Roger Failmezger, P.E. ANAL. DATE: 9/14/10

ANALYSIS PARAMETERS: LO RANGE   =  9.00 BARS ROD DIAM.   =   4.4 CM BL.THICK.  =  15.0 MM SU  FACTOR = 1
SURF.ELEV.  =   5.2 M LO  GAGE 0 =  0.00 BARS FR.RED.DIA. =   5.1 CM BL.WIDTH   =  96.0 MM PHI FACTOR = 1
WATER DEPTH =   8.7 M HI  GAGE 0 =  0.00 BARS LIN.ROD WT. =   8.0 KGF/M DELTA-A    =  0.22 BARS  OCR FACTOR = 1
SP.GR.WATER = 1.000 CAL GAGE 0 =  0.00 BARS DELTA/PHI   =   0.5 DELTA-B    =  0.09 BARS  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
 (M)    (M)    (KGF)  (BAR) (BAR) (BAR)  (BAR) (BAR)  (BAR) (BAR) (BAR) (BAR)  (BAR) (BAR) (BAR)  (BAR)  (T/M3) (BAR)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
 0.40   4.80    680  2.40  7.08  0.22  0.09  9.00  0.00  0.00  0.00  2.40  6.99  0.000   1.90  0.070
 0.60   4.60   1200  4.59 11.85  0.22  0.09  9.00  0.00  0.00  0.00  4.46 11.76  0.000   1.80  0.106
 0.80   4.40   1300  4.72 13.95  0.22  0.09  9.00  0.00  0.00  0.00  4.49 13.86  0.000   2.00  0.144
 1.00   4.20   1560  6.10 14.30  0.22  0.09  9.00  0.00  0.00  0.00  5.93 14.21  0.000   1.95  0.182
 1.20   4.00   1580  6.12 13.95  0.22  0.09  9.00  0.00  0.00  0.00  5.96 13.86  0.000   1.95  0.221
 1.40   3.80   1920  7.48 17.00  0.22  0.09  9.00  0.00  0.00  0.00  7.24 16.91  0.000   1.95  0.259
 1.60   3.60   2110  7.70 17.20  0.22  0.09  9.00  0.00  0.00  0.00  7.46 17.11  0.000   1.95  0.297
 1.80   3.40   2180  6.42 15.15  0.22  0.09  9.00  0.00  0.00  0.00  6.22 15.06  0.000   1.95  0.335
 2.00   3.20   2450  7.61 17.70  0.22  0.09  9.00  0.00  0.00  0.00  7.34 17.61  0.000   1.95  0.374
 2.20   3.00   2650 10.55 24.35  0.22  0.09  9.00  0.00  0.00  0.00 10.10 24.26  0.000   2.10  0.413
 2.40   2.80   2570  8.68 23.60  0.22  0.09  9.00  0.00  0.00  0.00  8.17 23.51  0.000   2.00  0.454
 2.60   2.60   2810  8.88 21.30  0.22  0.09  9.00  0.00  0.00  0.00  8.49 21.21  0.000   1.95  0.492
 2.80   2.40   2290  7.22 15.60  0.22  0.09  9.00  0.00  0.00  0.00  7.04 15.51  0.000   1.95  0.531
 3.00   2.20   1620  6.95 11.95  0.22  0.09  9.00  0.00  0.00  0.00  6.94 11.86  0.000   1.95  0.569
 3.20   2.00   1380  9.55 15.50  0.22  0.09  9.00  0.00  0.00  0.00  9.49 15.41  0.000   1.95  0.607
 3.40   1.80   1790  7.20 12.30  0.22  0.09  9.00  0.00  0.00  0.00  7.18 12.21  0.000   1.95  0.646
 3.60   1.60   2030  5.87 13.50  0.22  0.09  9.00  0.00  0.00  0.00  5.72 13.41  0.000   1.95  0.684
 3.80   1.40   2500  3.40 11.35  0.22  0.09  9.00  0.00  0.00  0.00  3.24 11.26  0.000   1.90  0.722
 4.00   1.20   3220  6.02 16.35  0.22  0.09  9.00  0.00  0.00  0.00  5.74 16.26  0.000   2.00  0.760
 4.20   1.00   3150  4.80 13.80  0.22  0.09  9.00  0.00  0.00  0.00  4.59 13.71  0.000   2.00  0.799
 4.40   0.80   3400  3.53  8.85  0.22  0.09  9.00  0.00  0.00  0.00  3.50  8.76  0.000   1.80  0.836
 4.60   0.60   3110  5.90 18.80  0.22  0.09  9.00  0.00  0.00  0.00  5.49 18.71  0.000   2.00  0.874
 4.80   0.40   4140  5.23 17.95  0.22  0.09  9.00  0.00  0.00  0.00  4.83 17.86  0.000   2.00  0.913
 5.00   0.20   5030  8.80 25.60  0.22  0.09  9.00  0.00  0.00  0.00  8.20 25.51  0.000   2.00  0.952
 5.20   0.00   3340  7.60 20.45  0.22  0.09  9.00  0.00  0.00  0.00  7.19 20.36  0.000   2.00  0.991
 5.40  -0.20   2000  6.30  7.87  0.22  0.09  9.00  0.00  0.00  0.00  6.46  7.78  0.000   1.80  1.029
 5.60  -0.40   7430  1.90  5.70  0.22  0.09  9.00  0.00  0.00  0.00  1.95  5.61  0.000   1.80  1.064



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : D-14                
In-Situ Soil Testing, L.C.                                                      Page 1b
JOB FILE: Dwight D. Eisenhower Memorial FILE NO. :2010-52
LOCATION: Southwest, Washington, D.C.
SNDG.BY : R. Failmezger SNDG. DATE: 9/13/10
ANAL.BY : Roger Failmezger, P.E. ANAL. DATE: 9/14/10

ANALYSIS PARAMETERS: LO RANGE   =  9.00 BARS ROD DIAM.   =   4.4 CM BL.THICK.  =  15.0 MM SU  FACTOR = 1
SURF.ELEV.  =   5.2 M LO  GAGE 0 =  0.00 BARS FR.RED.DIA. =   5.1 CM BL.WIDTH   =  96.0 MM PHI FACTOR = 1
WATER DEPTH =   8.7 M HI  GAGE 0 =  0.00 BARS LIN.ROD WT. =   8.0 KGF/M DELTA-A    =  0.22 BARS  OCR FACTOR = 1
SP.GR.WATER = 1.000  CAL GAGE 0 =  0.00 BARS  DELTA / PHI =   0.5 DELTA-B =  0.09 BARS  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
 (M)    (M)                     (BAR)          (BAR)  (BAR)  (DEG)  (BAR)   (DEG)  (BAR)         (BAR)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
 0.40   4.80 34.31  1.91    159  4.26  13.9 39.8 0.11 34.5  9.53 136.2    584 SILTY SAND
 0.60   4.60 41.98  1.64    253  5.20  23.4 39.0 0.17 34.3 22.53 212.0    977 SANDY SILT
 0.80   4.40 31.29  2.08    325  3.92  27.0 39.0 0.23 34.9 16.81 117.1   1164 SILTY SAND
 1.00   4.20 32.49  1.40    287  4.09  30.5 38.1 0.29 34.3 23.96 131.4   1039 SANDY SILT
 1.20   4.00 27.03  1.32    274  3.44  31.4 37.7 0.36 34.2 20.26  91.8    943 SANDY SILT
 1.40   3.80 27.96  1.34    336  3.55  38.0 37.7 0.42 34.5 25.45  98.3   1166 SANDY SILT
 1.60   3.60 25.10  1.29    335  3.20  43.6 38.1 0.48 35.1 23.20  78.1   1129 SANDY SILT
 1.80   3.40 18.54  1.42    307  2.38  50.9 39.2 0.55 36.6 13.76  41.0    946 SANDY SILT
 2.00   3.20 19.64  1.40    356  2.52  55.7 38.9 0.61 36.5 17.36  46.5   1119 SANDY SILT
 2.20   3.00 24.42  1.40    492  3.14  52.4 37.3 0.66 34.9 31.51  76.2   1644 SANDY SILT
 2.40   2.80 18.01  1.88    532  2.34  57.1 38.2 0.73 36.0 18.25  40.2   1627 SILTY SAND
 2.60   2.60 17.25  1.50    441  2.24  64.1 38.5 0.80 36.5 18.01  36.6   1331 SANDY SILT
 2.80   2.40 13.26  1.20    294  1.79  52.7 37.7 0.86 35.7 12.03  22.7    814 SANDY SILT
 3.00   2.20 12.19  0.71    171  2.08  9.54  16.8    459 CLAYEY SILT
 3.20   2.00 15.62  0.62    205  2.41 15.00  24.7    601 CLAYEY SILT
 3.40   1.80 11.12  0.70    175  1.96  9.38  14.5    454 CLAYEY SILT
 3.60   1.60  8.37  1.34    267  1.22  50.0 36.9 1.09 35.3  6.80  10.0    620 SANDY SILT
 3.80   1.40  4.49  2.48    278  0.65  76.4 40.4 1.19 39.1  2.06   2.8    495 SILTY SAND
 4.00   1.20  7.55  1.83    365  1.03  90.6 40.2 1.25 38.9  5.51   7.3    816 SILTY SAND
 4.20   1.00  5.74  1.99    317  0.79  93.4 40.6 1.32 39.5  3.45   4.3    627 SILTY SAND
 4.40   0.80  4.18  1.50    183  0.56 107.2 41.8 1.39 40.8  1.87   2.2    303 SANDY SILT
 4.60   0.60  6.28  2.41    459  0.90  88.4 39.5 1.43 38.5  4.71   5.4    953 SILTY SAND
 4.80   0.40  5.29  2.70    452  0.69 127.3 41.9 1.52 41.0  3.10   3.4    875 SILTY SAND
 5.00   0.20  8.61  2.11    601  1.12 143.4 41.2 1.58 40.4  8.33   8.7   1419 SILTY SAND
 5.20   0.00  7.25  1.83    457  1.04  89.9 38.5 1.61 37.6  7.20   7.3   1004 SILTY SAND
 5.40  -0.20  6.28  0.20     46  1.36  0.95  6.13   6.0     93 CLAY
 5.60  -0.40  1.83  1.88    127    115 SILTY SAND



PROJECT: Eisenhower Memorial

DILATOMETER RESULTS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  DMT  STRENGTH PARAMETERS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  DMT  DEFORMATION PARAMETERS

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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PROJECT: Eisenhower Memorial

INTERPRETED  P-y PARAMETERS FOR LATERAL LOAD ANALYSES

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger
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Appendix B 
Contract No. 10004 

 
 

Soil Laboratory Test Report 

Summary of Soil Laboratory Test Results (1 page) 
Gradation Test Data (5 pages) 

Moisture Density Relationship Test Data (2 pages) 
CBR Test Data (2 pages) 

Corrosion Series Test Data (1 page) 
Consolidation Test Data (4 pages) 
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Project No.
Test Boring No.
Lab Order No.
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Project No.
Test Boring No.
Lab Order No.

SIEVE % Passing
1 ½ " 100.0
3/4" 100.0
3/8" 100.0
#4 100.0
#10 99.4
#40 94.7
#100 74.6
#200 58.3
Pan --

AASHTO Classification
Test Method: ASTM D 422
Soil Classification by ASTM D2487 and AASHTO M 145

Tested by Reviewed by 
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Project No.
Test Boring No.
Lab Order No.

SIEVE % Passing
1 ½ " 100.0
3/4" 100.0
3/8" 100.0
#4 100.0
#10 100.0
#40 97.3
#100 87.4
#200 75.4
Pan --

AASHTO Classification
Test Method: ASTM D 422
Soil Classification by ASTM D2487 and AASHTO M 145

Tested by Reviewed by 
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Project No.
Test Boring No.
Lab Order No.

SIEVE % Passing
1 ½ " 100.0
3/4" 100.0
3/8" 100.0
#4 100.0
#10 99.9
#40 97.8
#100 71.1
#200 50.2
Pan --

AASHTO Classification
Test Method: ASTM D 422
Soil Classification by ASTM D2487 and AASHTO M 145

Tested by Reviewed by 
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Project No.

Test Boring No.
Lab Order No.
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USCS AASHTO
SC A-4

ASTM D 1557 Preparation Method-Moist 
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Test Boring No.

Lab Order No.

VTM-008
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Tested by: Reviewed by: 

Project Name

CALIFORNIA BEARING RATIO (CBR) TEST

10

Molded
 Dry Density  (pcf)
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2374-1 Date
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Max Swell (%)

Material Description
USCS
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Max. Density (%) 99.3
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GeoConcepts Engineering, Inc. Date Received: 09/22/10 Report Number: 104363
Attn: Rebecca Smith Date Reported: 09/28/10
19955 Highland Vista Dr. Project Location: Eisenhower Memorial
Suite 170
Ashburn, VA 20147

1. Client Sample No: B-3 HPE Sample No.: 104363-01
Sample Matrix: Soil Date Collected: 09/22/10
Sample Location:

Test(s) Requested: Soil Corrosion Potential Profile
Analysis Method(s): Various Date Analyzed: 09/23/10

Analyte Result Units Reporting Limit Qualifier
Resistivity - ASTM G57 1800 ohm-cm N/A
Redox Potential - Electrode + 424 mV N/A
pH - CA643 4.2 pH N/A
Sulfate (Water Soluble) - CA417 240 mg/Kg 10 D
Sulfide (Water Soluble) EPA 376.2 < 1.2 mg/Kg 1.2 U
Moisture (Percent) 13 % N/A

2. Client Sample No: B-11 HPE Sample No.: 104363-02
Sample Matrix: Soil Date Collected: 09/22/10
Sample Location:

Test(s) Requested: Soil Corrosion Potential Profile
Analysis Method(s): Various Date Analyzed: 09/23/10

Analyte Result Units Reporting Limit Qualifier
Resistivity - ASTM G57 1900 ohm-cm N/A
Redox Potential - Electrode + 308 mV N/A
pH - CA643 7.3 pH N/A
Sulfate (Water Soluble) - CA417 390 mg/Kg 10 D
Sulfide (Water Soluble) EPA 376.2 < 1.2 mg/Kg 1.2 U
Moisture (Percent) 12 % N/A

JP 09/28/10

Analyte Qualifier Codes
U   =  Analyte was not detected 
J   =  Analyte detected below reporting limit (estimated value)
D  =  Analyte reported from a sample dilution
B  =  Analyte was detected in the corresponding method blank

Certificate of Laboratory Analysis

HP ENVIRONMENTAL
INCORPORATED

Approved by                          Date

1  of  1











PAGE INTENTIONALLY LEFT BLANK



Engineering and Technical Data Summary
Submission for Preliminary Design Review

Submission Date: February 5, 2014 
Meeting Date: April 3, 2014 

EISENHOWER MEMORIAL ENGINEERING AND TECHNICAL DATA SUMMARY

3.0 STRUCTURAL CALCULATIONS

3.1 Structural Design Criteria
3.2 Structural Model, Geometry, and Elements
 3.2.1 General Geometry
 3.2.2 Stainless Steel Cables
 3.2.3 Concrete Columns
 3.2.4 Foundation Elements 
3.3 Structural Loads
 3.3.1 Dead Loads
 3.3.2 Ice Loads
 3.3.3 Thermal Loads
 3.3.4 Seismic Loads
 3.3.5 Wind Loads
 3.3.6 Cable Prestress and Concrete Creep Analysis 
3.4 Structural Analysis Results
3.5 Design of Tapestry Structural Elements
 3.5.1 Structural Steel Cables
 3.5.2 Structural Steel Box Beam
 3.5.3 Structural Steel Connections
 3.5.4 Concrete Columns
 3.5.5 Foundation Elements
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EISENHOWER MEMORIAL ENGINEERING AND TECHNICAL DATA SUMMARY

3.1 STRUCTURAL DESIGN CRITERIA
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EISENHOWER MEMORIAL  STRUCTURAL DESIGN CRITERIA 

 

    

The Eisenhower Memorial Tapestries are composed of three structural components, the East 

Tapestry, the West Tapestry and the South Tapestry.  Each tapestry is composed of an artistic 

and/or photographic image constructed of a metal mesh supported by a cable net system 

spanning between 9-foot-diameter, 85-foot-tall columns.  The South Tapestry, the primary 

tapestry located at the south side of the site, spans between six columns totaling approximately 

430 feet in length.  The East and West Tapestries, located near Independence Avenue, span 

between a pair of 9-foot-diameter columns.  

 

STRUCTURAL SYSTEM DESCRIPTION 

The tapestries will be 60-foot-tall woven metal mesh supported by a stainless steel cable net 

system spanning between the concrete columns.  The column spacing will be approximately 

86 feet on-center at the South tapestry and 80 feet on-center at the East and West tapestry.   

 

Horizontal cables will be provided at approximately 5 feet on-center along the height of the 

tapestry to resist wind loads.  Vertical cables will be provided along the tapestry to support the 

dead weight of the tapestry. The vertical cables will be anchored to the box beam.  At the East and 

West Tapestries, two additional vertical cables are provided to support the weight of the 

horizontal cables and minimize sag of the horizontal cables.  

 

A continuous stainless steel box beam will be provided at the top of the tapestries spanning between

the columns.  The box beam will support the vertical cables and will function as a compression strut at 

the top of the columns to counteract the tension loads in the cables.  

 

The tapestry is offset 1'-0" from the face of the concrete column.  Stainless steel plates and pipe 

sections located at each column will support the tapestry cable net system and transfer loads to 

the columns.  

 

The foundations for the tapestry concrete columns will be a 4-foot deep pile caps supported on 

16-inch-diameter concrete augercast piles.  Concrete grade beams will be provided at the end 

columns at the South Tapestry and at the East and West Tapestry columns to resist large 

horizontal forces induced by the cable net system. 

 

LATERAL FORCE-RESISTING SYSTEM 

Lateral force resistance for the tapestry will primarily be provided by the concrete columns fixed 

at their base acting as a cantilevered column system.  Out-of-plane wind loads are carried to the 

columns through the cable net system.  Dead loads are transferred to the columns by the steel 

box beam spanning between columns.  
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EISENHOWER MEMORIAL ENGINEERING AND TECHNICAL DATA SUMMARY

3.2 STRUCTURAL MODEL, GEOMETRY,      
  AND ELEMENTS

The following pages summarize the 3-Dimensional structural analysis model and its elements: 

3.2.1 General Geometry
3.2.2 Steel Cables
3.2.3 Concrete Columns
3.2.4 Foundation Elements
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3.2.1 GENERAL GEOMETRY



PAGE INTENTIONALLY LEFT BLANK



EAST TAPESTRY
-GP ELEVATION



WEST TAPESTRY
-GP ELEVATION



EAST/WEST TAPESTRY
-MKA ELEVATION



EAST/WEST TAPESTRY
-SECTION



SAP2000

EAST TAPESTRY ANALYSIS
MODEL
-ELEVATION



SAP2000

EAST TAPESTRY ANALYSIS
MODEL
-ELEVATION



S
A
P
2
0
0
0

S
A

P
2

0
0

0
 v

1
5

.1
.0

 -
 F

ile
:1

2
_

0
8

_
2

3
_

E
a

s
t 
T
a

p
e

s
tr

y
_

s
ta

g
e

d
 -

 3
-D

 V
ie

w
 -

 K
ip

, 
in

, 
F

 U
n

it
s

8
/2

6
/1

2
 8

:5
2

:1
1

  

9'
 D

IA
 C

O
N

C
C

O
LU

M
N

,
T

Y
P

24
"x

36
"

S
T

A
IN

LE
S

S
 S

T
L

B
O

X
 B

M

P
E

10
0

S
T

A
IN

LE
S

S
 S

T
L

C
A

B
LE

, T
Y

P

R
IG

ID
 L

IN
K

, T
Y

P

4'
 T

H
IC

K
C

O
N

C
 P

IL
E

C
A

P
, T

Y
P

2.
5'

x5
' C

O
N

C
G

R
A

D
E

 B
M

P
IL

E
 S

P
R

IN
G

,
T

Y
P

S
O

IL
S

P
R

IN
G

,
T

Y
P

1.
5"

 D
IA

S
T

A
IN

LE
S

S
 S

T
E

E
L

S
A

G
 R

O
D

, T
Y

P
 E

A
E

N
D

(2
)-

P
E

5 
S

T
A

IN
LE

S
S

S
T

E
E

L 
C

A
B

LE
S

, T
Y

P
EAST TAPESTRY ANALYSIS
MODEL
-ISOMETRIC W/ ELEMENTS



SOUTH TAPESTRY
-GP PARTIAL ELEVATION

S
O

U
TH

 T
AP

ES
TR

Y 
EL

EV
AT

IO
N

 - 
C

A
BL

E 
N

ET
 G

R
ID

4



SOUTH TAPESTRY
-MKA PARTIAL ELEVATION



SOUTH TAPESTRY
-SECTION



S
A
P
2
0
0
0

SOUTH TAPESTRY
ANALYSIS MODEL
-ELEVATION

SENSITIVE BUT UNCLASSIFIED (SBU) - PROPERTY OF THE UNITED STATES GOVERNMENT 
FOR OFFICIAL USE ONLY 

Do not remove this notice. Properly destroy documents when no longer needed.



S
A
P
2
0
0
0

SOUTH TAPESTRY
ANALYSIS MODEL
-ELEVATION

SENSITIVE BUT UNCLASSIFIED (SBU) - PROPERTY OF THE UNITED STATES GOVERNMENT 
FOR OFFICIAL USE ONLY 

Do not remove this notice. Properly destroy documents when no longer needed.



S
A
P
2
0
0
0

SOUTH TAPESTRY
ANALYSIS MODEL
-ISOMETRIC

SENSITIVE BUT UNCLASSIFIED (SBU) - PROPERTY OF THE UNITED STATES GOVERNMENT 
FOR OFFICIAL USE ONLY 

Do not remove this notice. Properly destroy documents when no longer needed.



S
A
P
2
0
0
0

9'
 D

IA
 S

O
LI

D
E

X
TE

R
IO

R
C

O
N

C
C

O
LU

M
N

, T
Y

P

24
"x

36
"

S
TA

IN
LE

S
S

 S
TL

B
O

X
 B

M

P
E

10
0

S
TA

IN
LE

S
S

 S
TL

C
A

B
LE

, T
Y

P

R
IG

ID
 L

IN
K

, T
Y

P

4'
 T

H
IC

K
C

O
N

C
 P

IL
E

C
A

P
, T

Y
P

3'
x5

' C
O

N
C

G
R

A
D

E
 B

M

P
IL

E
 S

P
R

IN
G

,
TY

P

S
O

IL
S

P
R

IN
G

,
TY

P

1.
5"

 D
IA

S
TA

IN
LE

S
S

 S
TE

E
L

S
A

G
 R

O
D

, T
Y

P
 E

A
E

N
D

9'
 D

IA
 H

O
LL

O
W

IN
TE

R
IO

R
C

O
N

C
C

O
LU

M
N

, T
Y

P

SOUTH TAPESTRY
ANALYSIS MODEL
-ISOMETRIC W/
ELEMENTS DEFINED



Engineering and Technical Data Summary
Submission for Preliminary Design Review

Submission Date: February 5, 2014 
Meeting Date: April 3, 2014 

EISENHOWER MEMORIAL ENGINEERING AND TECHNICAL DATA SUMMARY

3.2.2 STAINLESS STEEL CABLES
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3.2.3 CONCRETE COLUMNS



PAGE INTENTIONALLY LEFT BLANK



EAST TAPESTRY ANALYSIS
MODEL
-COLUMN ELEMENT PROPERTIES





SOUTH TAPESTRY ANALYSIS
MODEL
-COLUMN ELEMENT PROPERTIES







PAGE INTENTIONALLY LEFT BLANK



Engineering and Technical Data Summary
Submission for Preliminary Design Review

Submission Date: February 5, 2014 
Meeting Date: April 3, 2014 

EISENHOWER MEMORIAL ENGINEERING AND TECHNICAL DATA SUMMARY

3.2.4 FOUNDATION ELEMENTS
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3.3 STRUCTURAL LOADS

The following pages summarize the loads applied to the structural analysis model. These 
loads are derived through building code requirements, testing, and standards.

3.3.1 Dead Loads
3.3.2 Ice Loads
3.3.3 Thermal Loads
3.3.4 Seismic Loads
3.3.5 Wind Loads
3.3.6 Cable Prestress and Concrete Creep Analysis
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3.3.1 DEAD LOADS
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3.3.2 ICE LOADS
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APPLY AS DISTRIBUTED FRAME
LOAD @ COLUMNS IN SAP

APPLY AS JOINT LOAD @ EACH
VERT CABLE SUPT IN SAP



WASHINGTON, D.C. IS ON
THE BORDER OF 0.5" AND
0.75". DESIGN FOR 0.75"
UNIFORM ICE THICKNESS

**AMERICAN SOCIETY OF CIVIL ENGINEERS
(ASCE) 7-05. "MINIMUM DESIGN LOADS FOR
BUILDINGS AND OTHER STRUCTURES."
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PREVIOUS PAGE)
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3.3.3 THERMAL LOADS
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TEMPERATURE RISE = 94oF - 63oF = +31oF
TEMPERATURE FALL = 63oF - 16oF = -47oF
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3.3.4 SEISMIC LOADS
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3.3.5 WIND LOADS
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3.3.6 CABLE PRESTRESS AND CONCRETE 
CREEP ANALYSIS
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3.4 STRUCTURAL ANALYSIS RESULTS

The following pages summarize the static load cases in the structural analysis model.
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3.5 DESIGN OF TAPESTRY 
  STRUCTURAL ELEMENTS

The following pages summarize the design of specific tapestry structural elements: 

3.5.1 Stainless Steel Cables
3.5.2 Stainless Steel Box Beams
3.5.3 Stainless Steel Connection 
3.5.4 Concrete Columns
3.5.5 Foundation Elements
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3.5.1 STAINLESS STEEL CABLES
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3.5.2 STAINLESS STEEL BOX BEAMS
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3.5.3 STAINLESS STEEL CONNECTIONS
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3.5.4 CONCRETE COLUMNS
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                                    Copyright © 1988-2010, STRUCTUREPOINT, LLC.
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  General Information:
  ====================
    File Name: C:\Users\bhk\Documents\Eisenhower Memorial\Misc\12_08_26_1-bay solid column.col
    Project:  Eisenhower Memorial
    Column:   1 Bay Ext                      Engineer: BHK
    Code:     ACI 318-08                     Units: English

    Run Option: Investigation                Slenderness: Not considered
    Run Axis:   Biaxial                      Column Type: Structural

  Material Properties:
  ====================
    f'c   = 8 ksi                            fy   = 60 ksi
    Ec    = 5098.24 ksi                      Es   = 29000 ksi
    Ultimate strain = 0.003 in/in
    Beta1 = 0.65

  Section:
  ========
    Circular:    Diameter = 108 in

    Gross section area, Ag =  9160.88 in^2
    Ix =  6.67829e+006 in^4                  Iy =  6.67829e+006 in^4
    rx =  27 in                              ry =  27 in
    Xo =  0 in                               Yo =  0 in

  Reinforcement:
  ==============
    Bar Set: ASTM A615
    Size Diam (in) Area (in^2)   Size Diam (in) Area (in^2)   Size Diam (in) Area (in^2)
    ---- --------- -----------   ---- --------- -----------   ---- --------- -----------
    #  3      0.38        0.11   #  4      0.50        0.20   #  5      0.63        0.31
    #  6      0.75        0.44   #  7      0.88        0.60   #  8      1.00        0.79
    #  9      1.13        1.00   # 10      1.27        1.27   # 11      1.41        1.56
    # 14      1.69        2.25   # 18      2.26        4.00 

    phi(a) = 0.8,  phi(b) = 0.9,  phi(c) = 0.65

    Pattern: Irregular   
    Total steel area: As = 78.00 in^2 at rho = 0.85% (Note: rho < 1.0%)
    Minimum clear spacing = 2.61 in 

    Area in^2   X (in)   Y (in)  Area in^2   X (in)   Y (in)  Area in^2   X (in)   Y (in)
    --------- -------- --------  --------- -------- --------  --------- -------- --------
         1.00      0.0     50.6       1.00     16.1     47.9       1.00     30.6     40.3 
         1.00     41.8     28.4       1.00     48.7     13.5       1.00     50.5     -2.7 
         1.00     47.0    -18.7       1.00     38.5    -32.7       1.00     26.1    -43.3 
         1.00     10.9    -49.4       1.00     -5.5    -50.3       1.00    -21.2    -45.9 
         1.00    -34.8    -36.7       1.00    -44.7    -23.7       1.00    -49.9     -8.2 
         1.00    -49.9      8.2       1.00    -44.7     23.7       1.00    -34.8     36.7 
         1.00    -21.2     45.9       1.00     -5.5     50.3       1.00      0.0     46.8 
         1.00      5.1     46.5       1.00     10.1     45.7       1.00     14.9     44.4 
         1.00     19.7     42.5       1.00     24.1     40.1       1.00     28.3     37.3 
         1.00     32.2     34.0       1.00     35.7     30.3       1.00     38.7     26.3 
         1.00     41.4     21.9       1.00     43.5     17.3       1.00     45.1     12.5 
         1.00     46.2      7.6       1.00     46.7      2.5       1.00     46.7     -2.5 
         1.00     46.2     -7.6       1.00     45.1    -12.5       1.00     43.5    -17.3 
         1.00     41.4    -21.9       1.00     38.7    -26.3       1.00     35.7    -30.3 
         1.00     32.2    -34.0       1.00     28.3    -37.3       1.00     24.1    -40.1 
         1.00     19.7    -42.5       1.00     14.9    -44.4       1.00     10.1    -45.7 
         1.00      5.1    -46.5       1.00      0.0    -46.8       1.00     -5.1    -46.5 
         1.00    -10.1    -45.7       1.00    -14.9    -44.4       1.00    -19.7    -42.5 
         1.00    -24.1    -40.1       1.00    -28.3    -37.3       1.00    -32.2    -34.0 
         1.00    -35.7    -30.3       1.00    -38.7    -26.3       1.00    -41.4    -21.9 
         1.00    -43.5    -17.3       1.00    -45.1    -12.5       1.00    -46.2     -7.6 
         1.00    -46.7     -2.5       1.00    -46.7      2.5       1.00    -46.2      7.6 
         1.00    -45.1     12.5       1.00    -43.5     17.3       1.00    -41.4     21.9 
         1.00    -38.7     26.3       1.00    -35.7     30.3       1.00    -32.2     34.0 
         1.00    -28.3     37.3       1.00    -24.1     40.1       1.00    -19.7     42.5 
         1.00    -14.9     44.4       1.00    -10.1     45.7       1.00     -5.1     46.5 
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  Factored Loads and Moments with Corresponding Capacities:
  =========================================================
                 Pu         Mux         Muy      PhiMnx      PhiMny PhiMn/Mu NA depth Dt depth    eps_t    Phi
    No.         kip        k-ft        k-ft        k-ft        k-ft                in       in
    --- ----------- ----------- ----------- ----------- ----------- -------- -------- -------- -------- ------
      1     1316.16     3643.92    -2445.62    17246.52   -11574.98    4.733    19.54   104.30  0.01302  0.900  
      2     1022.23     1766.71     6388.60     5258.52    19015.33    2.976    18.72   104.31  0.01372  0.900  
      3     1021.79     1769.34     6388.60     5265.40    19011.94    2.976    18.72   104.31  0.01372  0.900  
      4      952.16     1362.47     8427.34     3116.07    19273.92    2.287    18.54   104.47  0.01390  0.900  
      5      951.64     1365.53     8427.34     3122.70    19271.62    2.287    18.54   104.47  0.01391  0.900  
      6      882.01     1000.03     9943.19     1924.88    19139.01    1.925    18.32   104.24  0.01407  0.900  
      7      881.49     1003.10     9943.19     1930.57    19136.79    1.925    18.32   104.24  0.01407  0.900  
      8      811.86      678.98    10940.59     1177.09    18966.75    1.734    18.11   104.10  0.01424  0.900  
      9      811.34      682.07    10940.59     1182.30    18964.56    1.733    18.11   104.10  0.01424  0.900  
     10      741.71      400.15    11424.23      657.66    18775.83    1.644    17.91   104.00  0.01442  0.900  
     11      741.19      403.20    11424.23      662.59    18773.65    1.643    17.91   104.00  0.01442  0.900  
     12      714.13      308.89    11423.03      505.56    18696.25    1.637    17.83   103.97  0.01449  0.900  
     13      671.56      162.98    11423.41      265.00    18574.09    1.626    17.71   103.92  0.01460  0.900  
     14      671.03      165.96    11423.41      269.81    18571.91    1.626    17.71   103.92  0.01460  0.900  
     15      601.40      -41.83    11216.39      -68.35    18329.38    1.634    17.52   103.93  0.01480  0.900  
     16      600.88      -38.84    11216.39      -63.47    18328.01    1.634    17.51   103.93  0.01480  0.900  
     17      531.24     -214.18    10657.62     -363.03    18063.88    1.695    17.32   103.99  0.01502  0.900  
     18      530.72     -211.19    10657.62     -357.92    18062.52    1.695    17.31   103.99  0.01502  0.900  
     19      461.08     -353.89     9700.10     -649.34    17798.57    1.835    17.12   104.06  0.01524  0.900  
     20      460.56     -350.88     9700.10     -643.77    17797.26    1.835    17.12   104.06  0.01524  0.900  
     21      390.93     -459.94     8344.92     -966.20    17530.10    2.101    16.92   104.13  0.01546  0.900  
     22      390.40     -456.94     8344.92     -959.83    17528.85    2.101    16.92   104.13  0.01547  0.900  
     23      320.77     -534.30     6631.13    -1390.13    17252.78    2.602    16.71   104.23  0.01571  0.900  
     24      320.24     -531.28     6631.13    -1382.18    17251.67    2.602    16.71   104.23  0.01571  0.900  
     25      250.61     -586.91     4668.74    -2130.23    16945.52    3.630    16.51   104.40  0.01597  0.900  
     26      250.08     -583.88     4668.74    -2119.11    16944.67    3.629    16.51   104.40  0.01597  0.900  
     27      180.45     -617.79     2457.29    -4095.01    16288.19    6.629    16.30   104.33  0.01620  0.900  
     28      179.95     -614.92     2457.29    -4076.76    16291.30    6.630    16.30   104.33  0.01620  0.900  
     29      110.43     -626.56        0.00   -16545.88       -0.00   26.407    15.92   104.26  0.01664  0.900  
     30     1411.01    -5043.13    -7987.58   -11142.70   -17648.40    2.209    19.73   104.16  0.01284  0.900  
     31     1111.08    -3140.99     3458.54   -13367.17    14718.59    4.256    18.89   104.29  0.01356  0.900  
     32     1110.64    -3138.38     3458.54   -13360.36    14723.33    4.257    18.89   104.29  0.01356  0.900  
     33     1039.58    -2726.24     5693.20    -8499.00    17748.41    3.117    18.76   104.35  0.01369  0.900  
     34     1039.04    -2723.22     5693.20    -8490.51    17750.38    3.118    18.76   104.34  0.01369  0.900  
     35      967.98    -2442.38     7428.51    -6089.42    18521.00    2.493    18.56   104.14  0.01383  0.900  
     36      967.44    -2439.26     7428.51    -6081.72    18521.18    2.493    18.56   104.14  0.01384  0.900  
     37      896.38    -2201.46     8661.33    -4737.02    18637.10    2.152    18.37   104.33  0.01404  0.900  
     38      895.83    -2198.35     8661.33    -4730.29    18637.00    2.152    18.37   104.33  0.01404  0.900  
     39      824.78    -1982.59     9388.80    -3928.81    18605.39    1.982    18.17   104.44  0.01424  0.900  
     40      824.23    -1979.52     9388.80    -3922.68    18605.16    1.982    18.17   104.44  0.01424  0.900  
     41      796.62    -1903.98     9484.27    -3726.27    18561.64    1.957    18.08   104.46  0.01433  0.900  
     42      753.18    -1786.15     9634.26    -3428.02    18490.27    1.919    17.96   104.50  0.01445  0.900  
     43      752.67    -1783.17     9634.26    -3422.25    18490.04    1.919    17.96   104.50  0.01446  0.900  
     44      681.61    -1613.07     9537.51    -3099.89    18328.57    1.922    17.76   104.55  0.01466  0.900  
     45      681.11    -1610.08     9537.51    -3094.11    18328.35    1.922    17.76   104.55  0.01466  0.900  
     46      610.05    -1463.27     9096.42    -2913.30    18110.46    1.991    17.56   104.53  0.01486  0.900  
     47      609.54    -1460.28     9096.42    -2907.15    18109.26    1.991    17.56   104.53  0.01486  0.900  
     48      538.49    -1336.90     8308.93    -2875.10    17868.94    2.151    17.34   104.53  0.01509  0.900  
     49      537.98    -1333.90     8308.93    -2868.46    17867.78    2.150    17.34   104.53  0.01509  0.900  
     50      466.92    -1234.50     7173.07    -3028.02    17594.36    2.453    17.14   104.54  0.01530  0.900  
     51      466.42    -1231.51     7173.07    -3020.71    17594.51    2.453    17.13   104.54  0.01530  0.900  
     52      395.36    -1155.63     5724.56    -3476.50    17221.19    3.008    16.93   104.46  0.01551  0.900  
     53      394.85    -1152.64     5724.56    -3467.61    17221.77    3.008    16.93   104.46  0.01551  0.900  
     54      323.80    -1097.56     4044.01    -4528.48    16685.46    4.126    16.71   104.28  0.01572  0.900  
     55      323.29    -1094.56     4044.01    -4516.48    16686.86    4.126    16.71   104.28  0.01572  0.900  
     56      252.23    -1060.27     2135.27    -7571.72    15248.70    7.141    16.51   104.39  0.01597  0.900  
     57      251.75    -1057.43     2135.27    -7554.53    15254.89    7.144    16.50   104.38  0.01597  0.900  
     58      180.81    -1044.55        0.00   -16792.73       -0.00   16.076    16.13   104.26  0.01640  0.900  
     59      789.67     3853.94     -732.58    18765.93    -3567.12    4.869    18.04   104.03  0.01430  0.900  
     60      613.31     1999.09     7642.18     4644.98    17756.94    2.324    17.55   104.35  0.01483  0.900  
     61      613.05     2000.65     7642.18     4648.13    17755.17    2.323    17.55   104.35  0.01483  0.900  
     62      571.27     1598.40     9573.97     3003.84    17992.11    1.879    17.45   104.49  0.01497  0.900  
     63      570.97     1600.17     9573.97     3006.95    17990.82    1.879    17.44   104.49  0.01497  0.900  
     64      529.19     1238.99    10984.51     2022.85    17933.91    1.633    17.31   104.28  0.01507  0.900  
     65      528.89     1240.78    10984.51     2025.62    17932.63    1.633    17.31   104.29  0.01507  0.900  
     66      487.11      920.69    11878.30     1383.23    17845.66    1.502    17.19   104.15  0.01518  0.900  
     67      486.81      922.50    11878.30     1385.84    17844.38    1.502    17.19   104.15  0.01518  0.900  
     68      445.03      644.27    12260.28      932.26    17740.73    1.447    17.07   104.06  0.01529  0.900  
     69      444.72      646.06    12260.28      934.79    17739.45    1.447    17.07   104.06  0.01529  0.900  
     70      428.48      553.05    12220.28      800.84    17695.42    1.448    17.02   104.03  0.01533  0.900  
     71      402.94      409.19    12159.69      593.13    17625.83    1.450    16.95   103.99  0.01540  0.900  
     72      402.62      410.93    12159.69      595.61    17624.53    1.449    16.95   103.99  0.01541  0.900  
     73      360.84      206.15    11875.19      303.90    17506.33    1.474    16.83   103.93  0.01552  0.900  
     74      360.53      207.90    11875.19      306.46    17505.03    1.474    16.83   103.93  0.01552  0.900  



  STRUCTUREPOINT - spColumn v4.60 (TM)                                                                    Page   4
  Licensed to: Magnusson Klemencic Associates. License ID: 57793-1025074-4-28196-2ACD5                    08/26/12
  C:\Users\bhk\Documents\Eisenhower Memorial\Misc\12_08_26_1-bay solid column.col                         02:56 PM

     75      318.75       35.22    11217.32       54.55    17371.73    1.549    16.71   103.90  0.01565  0.900  
     76      318.43       36.99    11217.32       57.27    17370.89    1.549    16.71   103.90  0.01565  0.900  
     77      276.65     -103.39    10162.57     -175.06    17206.84    1.693    16.59   103.96  0.01579  0.900  
     78      276.34     -101.62    10162.57     -172.05    17206.02    1.693    16.59   103.96  0.01579  0.900  
     79      234.56     -208.70     8711.92     -408.23    17040.77    1.956    16.47   104.01  0.01594  0.900  
     80      234.24     -206.94     8711.92     -404.76    17039.98    1.956    16.47   104.01  0.01594  0.900  
     81      192.46     -282.66     6904.28     -690.64    16869.59    2.443    16.35   104.08  0.01610  0.900  
     82      192.15     -280.86     6904.28     -686.22    16868.88    2.443    16.35   104.08  0.01610  0.900  
     83      150.37     -335.19     4849.49    -1153.09    16682.58    3.440    16.23   104.19  0.01626  0.900  
     84      150.05     -333.39     4849.49    -1146.84    16682.03    3.440    16.23   104.18  0.01626  0.900  
     85      108.27     -366.33     2547.00    -2363.14    16430.14    6.451    16.09   104.47  0.01648  0.900  
     86      107.98     -364.65     2547.00    -2352.27    16430.08    6.451    16.09   104.47  0.01648  0.900  
     87       66.27     -374.67        0.00   -16390.63       -0.00   43.747    15.80   104.26  0.01680  0.900  
     88      789.77    -4679.02    -6022.80   -11536.73   -14850.01    2.466    17.98   104.45  0.01442  0.900  
     89      613.42    -2814.15     4902.20    -9110.54    15870.42    3.237    17.55   104.51  0.01487  0.900  
     90      613.15    -2812.60     4902.20    -9106.51    15872.16    3.238    17.55   104.52  0.01487  0.900  
     91      571.37    -2408.25     6999.68    -5913.70    17188.43    2.456    17.43   104.11  0.01491  0.900  
     92      571.04    -2406.49     6999.68    -5909.38    17188.44    2.456    17.43   104.11  0.01492  0.900  
     93      529.26    -2043.32     8601.13    -4159.99    17511.03    2.036    17.31   104.37  0.01508  0.900  
     94      528.93    -2041.55     8601.13    -4156.34    17510.85    2.036    17.31   104.37  0.01508  0.900  
     95      487.15    -1719.59     9703.85    -3125.86    17639.59    1.818    17.19   104.53  0.01524  0.900  
     96      486.82    -1717.81     9703.85    -3122.58    17639.29    1.818    17.19   104.53  0.01524  0.900  
     97      445.04    -1437.84    10305.35    -2453.58    17585.43    1.706    17.07   104.45  0.01535  0.900  
     98      444.73    -1436.08    10305.35    -2450.46    17584.62    1.706    17.07   104.45  0.01535  0.900  
     99      428.49    -1342.44    10353.52    -2274.80    17544.29    1.695    17.03   104.41  0.01540  0.900  
    100      402.95    -1197.58    10429.19    -2007.24    17480.04    1.676    16.95   104.36  0.01547  0.900  
    101      402.65    -1195.86    10429.19    -2004.25    17479.28    1.676    16.95   104.36  0.01547  0.900  
    102      360.87     -989.59    10215.45    -1682.21    17365.23    1.700    16.82   104.29  0.01560  0.900  
    103      360.57     -987.86    10215.45    -1679.18    17364.47    1.700    16.82   104.29  0.01560  0.900  
    104      318.79     -813.84     9662.12    -1452.17    17240.59    1.784    16.71   104.24  0.01572  0.900  
    105      318.50     -812.09     9662.12    -1448.98    17239.84    1.784    16.71   104.24  0.01572  0.900  
    106      276.72     -670.51     8767.26    -1308.39    17107.89    1.951    16.59   104.21  0.01585  0.900  
    107      276.42     -668.75     8767.26    -1304.90    17107.16    1.951    16.59   104.21  0.01585  0.900  
    108      234.64     -560.61     7528.98    -1263.30    16966.08    2.253    16.47   104.20  0.01598  0.900  
    109      234.34     -558.86     7528.98    -1259.30    16965.39    2.253    16.47   104.20  0.01598  0.900  
    110      192.56     -482.23     5984.23    -1354.77    16811.77    2.809    16.35   104.23  0.01613  0.900  
    111      192.25     -480.44     5984.23    -1349.68    16811.15    2.809    16.35   104.23  0.01613  0.900  
    112      150.47     -425.38     4215.11    -1678.96    16636.97    3.947    16.22   104.31  0.01629  0.900  
    113      150.17     -423.58     4215.11    -1671.83    16636.54    3.947    16.22   104.31  0.01629  0.900  
    114      108.39     -390.07     2219.78    -2874.22    16356.52    7.369    16.09   104.53  0.01648  0.900  
    115      108.12     -388.39     2219.78    -2862.26    16358.74    7.370    16.09   104.53  0.01648  0.900  
    116       66.40     -378.66        0.00   -16391.10       -0.00   43.287    15.80   104.26  0.01680  0.900  
    117     1316.16     3643.92    -2477.81    17174.11   -11678.12    4.713    19.54   104.31  0.01302  0.900  
    118     1022.23     1766.71     6366.59     5275.43    19010.74    2.986    18.72   104.31  0.01372  0.900  
    119     1021.79     1769.34     6366.59     5282.34    19007.34    2.985    18.72   104.31  0.01372  0.900  
    120      952.16     1362.47     8407.63     3123.27    19273.31    2.292    18.54   104.47  0.01390  0.900  
    121      951.64     1365.53     8407.63     3129.92    19271.02    2.292    18.54   104.47  0.01391  0.900  
    122      882.01     1000.03     9925.69     1928.25    19138.72    1.928    18.32   104.24  0.01407  0.900  
    123      881.49     1003.10     9925.69     1933.95    19136.50    1.928    18.32   104.24  0.01407  0.900  
    124      811.86      678.98    10925.16     1178.75    18966.60    1.736    18.11   104.10  0.01424  0.900  
    125      811.34      682.07    10925.16     1183.96    18964.42    1.736    18.11   104.10  0.01424  0.900  
    126      741.71      400.16    11410.75      658.43    18775.76    1.645    17.91   104.00  0.01442  0.900  
    127      741.19      403.20    11410.75      663.37    18773.59    1.645    17.91   104.00  0.01442  0.900  
    128      714.13      308.89    11410.27      506.13    18696.20    1.639    17.83   103.97  0.01449  0.900  
    129      671.56      162.98    11411.76      265.27    18574.07    1.628    17.71   103.92  0.01460  0.900  
    130      671.03      165.96    11411.76      270.09    18571.88    1.627    17.71   103.92  0.01460  0.900  
    131      601.40      -41.83    11206.46      -68.41    18329.37    1.636    17.52   103.93  0.01480  0.900  
    132      600.88      -38.84    11206.46      -63.52    18328.00    1.635    17.51   103.93  0.01480  0.900  
    133      531.24     -214.18    10649.31     -363.31    18063.85    1.696    17.32   103.99  0.01502  0.900  
    134      530.72     -211.19    10649.31     -358.20    18062.50    1.696    17.31   103.99  0.01502  0.900  
    135      461.08     -353.89     9693.31     -649.79    17798.54    1.836    17.12   104.06  0.01524  0.900  
    136      460.56     -350.88     9693.31     -644.22    17797.22    1.836    17.12   104.06  0.01524  0.900  
    137      390.93     -459.94     8339.59     -966.81    17530.04    2.102    16.92   104.13  0.01546  0.900  
    138      390.40     -456.94     8339.59     -960.44    17528.79    2.102    16.92   104.13  0.01547  0.900  
    139      320.77     -534.30     6627.17    -1390.96    17252.71    2.603    16.71   104.23  0.01571  0.900  
    140      320.24     -531.28     6627.17    -1383.00    17251.59    2.603    16.71   104.23  0.01571  0.900  
    141      250.61     -586.91     4666.13    -2131.40    16945.42    3.632    16.51   104.40  0.01597  0.900  
    142      250.08     -583.88     4666.13    -2120.28    16944.57    3.631    16.51   104.40  0.01597  0.900  
    143      180.45     -617.79     2455.99    -4097.03    16287.65    6.632    16.30   104.33  0.01620  0.900  
    144      179.95     -614.91     2455.99    -4078.77    16290.76    6.633    16.30   104.33  0.01620  0.900  
    145      110.43     -626.56        0.00   -16545.88       -0.00   26.407    15.92   104.26  0.01664  0.900  
    146     1411.01    -5043.13    -8019.77   -11111.65   -17670.17    2.203    19.73   104.15  0.01284  0.900  
    147     1111.08    -3140.99     3436.53   -13411.87    14673.81    4.270    18.89   104.29  0.01356  0.900  
    148     1110.64    -3138.38     3436.53   -13405.06    14678.55    4.271    18.89   104.29  0.01356  0.900  
    149     1039.58    -2726.24     5673.49    -8523.11    17737.17    3.126    18.76   104.35  0.01369  0.900  
    150     1039.04    -2723.22     5673.49    -8514.61    17739.15    3.127    18.76   104.35  0.01369  0.900  
    151      967.98    -2442.38     7411.00    -6102.63    18517.44    2.499    18.56   104.14  0.01383  0.900  
    152      967.44    -2439.26     7411.00    -6094.91    18517.63    2.499    18.56   104.14  0.01384  0.900  
    153      896.38    -2201.46     8645.90    -4744.93    18634.97    2.155    18.37   104.33  0.01404  0.900  
    154      895.83    -2198.35     8645.90    -4738.19    18634.87    2.155    18.37   104.33  0.01404  0.900  



  STRUCTUREPOINT - spColumn v4.60 (TM)                                                                    Page   5
  Licensed to: Magnusson Klemencic Associates. License ID: 57793-1025074-4-28196-2ACD5                    08/26/12
  C:\Users\bhk\Documents\Eisenhower Memorial\Misc\12_08_26_1-bay solid column.col                         02:56 PM

    155      824.78    -1982.59     9375.32    -3934.16    18603.96    1.984    18.17   104.44  0.01424  0.900  
    156      824.23    -1979.52     9375.32    -3928.01    18603.73    1.984    18.17   104.44  0.01424  0.900  
    157      796.62    -1903.98     9471.50    -3731.04    18560.36    1.960    18.08   104.46  0.01433  0.900  
    158      753.18    -1786.15     9622.61    -3431.97    18489.21    1.921    17.96   104.50  0.01445  0.900  
    159      752.67    -1783.17     9622.61    -3426.20    18488.98    1.921    17.96   104.50  0.01446  0.900  
    160      681.61    -1613.07     9527.59    -3102.98    18327.74    1.924    17.76   104.54  0.01466  0.900  
    161      681.11    -1610.08     9527.59    -3097.20    18327.52    1.924    17.76   104.55  0.01466  0.900  
    162      610.05    -1463.27     9088.11    -2915.93    18110.23    1.993    17.56   104.53  0.01486  0.900  
    163      609.54    -1460.28     9088.11    -2909.77    18109.03    1.993    17.56   104.53  0.01486  0.900  
    164      538.49    -1336.90     8302.14    -2877.41    17868.74    2.152    17.34   104.53  0.01509  0.900  
    165      537.98    -1333.90     8302.14    -2870.78    17867.58    2.152    17.34   104.53  0.01509  0.900  
    166      466.92    -1234.50     7167.73    -3030.18    17593.79    2.455    17.14   104.54  0.01530  0.900  
    167      466.42    -1231.51     7167.73    -3022.86    17593.94    2.455    17.13   104.54  0.01530  0.900  
    168      395.36    -1155.63     5720.60    -3478.77    17220.58    3.010    16.93   104.46  0.01551  0.900  
    169      394.85    -1152.64     5720.60    -3469.89    17221.16    3.010    16.93   104.46  0.01551  0.900  
    170      323.80    -1097.56     4041.41    -4531.20    16684.73    4.128    16.71   104.28  0.01572  0.900  
    171      323.29    -1094.56     4041.41    -4519.20    16686.13    4.129    16.71   104.28  0.01572  0.900  
    172      252.23    -1060.27     2133.98    -7575.46    15246.96    7.145    16.51   104.39  0.01597  0.900  
    173      251.75    -1057.43     2133.98    -7558.26    15253.15    7.148    16.50   104.38  0.01597  0.900  
    174      180.81    -1044.55        0.00   -16792.73       -0.00   16.076    16.13   104.26  0.01640  0.900  
    175     1314.66     3653.26    11834.91     6107.62    19785.95    1.672    19.52   104.23  0.01302  0.900  
    176     1020.74     1776.00    -1414.16    15511.10   -12350.88    8.734    18.70   104.46  0.01376  0.900  
    177     1020.28     1778.57    -1414.16    15517.96   -12338.51    8.725    18.70   104.46  0.01376  0.900  
    178      950.65     1371.70    -4053.49     6256.77   -18489.34    4.561    18.52   104.40  0.01391  0.900  
    179      950.10     1374.76    -4053.49     6268.99   -18484.22    4.560    18.52   104.40  0.01391  0.900  
    180      880.47     1009.25    -6146.31     3121.13   -19007.71    3.093    18.30   104.35  0.01411  0.900  
    181      879.93     1012.32    -6146.31     3130.20   -19005.03    3.092    18.30   104.35  0.01411  0.900  
    182      810.29      688.20    -7689.86     1691.51   -18900.91    2.458    18.12   104.42  0.01429  0.900  
    183      809.75      691.28    -7689.86     1698.88   -18898.39    2.458    18.11   104.41  0.01429  0.900  
    184      740.11      409.36    -8641.10      887.67   -18737.60    2.168    17.92   104.45  0.01448  0.900  
    185      739.57      412.41    -8641.10      894.17   -18735.18    2.168    17.92   104.45  0.01448  0.900  
    186      712.51      318.09    -8815.34      673.47   -18663.81    2.117    17.85   104.46  0.01456  0.900  
    187      669.94      172.18    -9088.22      351.43   -18549.24    2.041    17.74   104.48  0.01467  0.900  
    188      669.39      175.16    -9088.22      357.46   -18546.85    2.041    17.73   104.48  0.01467  0.900  
    189      599.76      -32.64    -9164.62      -65.20   -18307.33    1.998    17.53   104.47  0.01487  0.900  
    190      599.22      -29.65    -9164.62      -59.23   -18305.99    1.997    17.53   104.47  0.01488  0.900  
    191      529.58     -205.01    -8868.12     -416.90   -18034.02    2.034    17.32   104.44  0.01509  0.900  
    192      529.04     -202.01    -8868.12     -410.78   -18032.69    2.033    17.32   104.44  0.01509  0.900  
    193      459.40     -344.73    -8196.44     -747.07   -17762.97    2.167    17.12   104.41  0.01530  0.900  
    194      458.86     -341.72    -8196.44     -740.50   -17761.67    2.167    17.12   104.41  0.01530  0.900  
    195      389.22     -450.80    -7146.87    -1103.20   -17490.07    2.447    16.91   104.37  0.01551  0.900  
    196      388.68     -447.80    -7146.87    -1095.78   -17488.84    2.447    16.91   104.37  0.01551  0.900  
    197      319.05     -525.17    -5724.56    -1578.61   -17207.50    3.006    16.71   104.32  0.01573  0.900  
    198      318.51     -522.15    -5724.56    -1569.43   -17206.44    3.006    16.71   104.32  0.01573  0.900  
    199      248.88     -577.80    -4044.03    -2413.80   -16894.30    4.178    16.51   104.24  0.01594  0.900  
    200      248.34     -574.77    -4044.03    -2401.02   -16893.54    4.177    16.51   104.24  0.01595  0.900  
    201      178.70     -608.70    -2135.31    -4598.24   -16130.68    7.554    16.31   104.42  0.01621  0.900  
    202      178.17     -605.65    -2135.31    -4576.39   -16134.67    7.556    16.30   104.41  0.01621  0.900  
    203      108.65     -617.07        0.00   -16539.59       -0.00   26.803    15.92   104.26  0.01665  0.900  
    204     1409.48    -5032.91     6652.98   -12587.82    16639.78    2.501    19.74   104.31  0.01285  0.900  
    205     1109.56    -3131.02    -4420.93   -11476.00   -16203.82    3.665    18.89   104.32  0.01357  0.900  
    206     1109.10    -3128.47    -4420.93   -11468.89   -16206.99    3.666    18.89   104.32  0.01357  0.900  
    207     1038.05    -2716.40    -6982.69    -7143.93   -18363.97    2.630    18.77   104.45  0.01369  0.900  
    208     1037.49    -2713.37    -6982.69    -7136.53   -18365.42    2.630    18.77   104.45  0.01369  0.900  
    209      966.43    -2432.64    -8951.51    -5100.63   -18769.12    2.097    18.56   104.39  0.01388  0.900  
    210      965.87    -2429.52    -8951.51    -5094.04   -18768.90    2.097    18.55   104.39  0.01388  0.900  
    211      894.81    -2191.77   -10332.53    -3990.81   -18813.64    1.821    18.34   104.28  0.01405  0.900  
    212      894.24    -2188.66   -10332.53    -3985.05   -18813.20    1.821    18.34   104.28  0.01406  0.900  
    213      823.19    -1972.96   -11130.06    -3322.10   -18740.99    1.684    18.14   104.22  0.01424  0.900  
    214      822.63    -1969.88   -11130.06    -3316.83   -18740.43    1.684    18.13   104.21  0.01424  0.900  
    215      795.01    -1894.37   -11225.19    -3153.67   -18687.24    1.665    18.04   104.20  0.01433  0.900  
    216      751.57    -1776.58   -11374.64    -2899.73   -18565.66    1.632    17.92   104.22  0.01445  0.900  
    217      751.04    -1773.60   -11374.64    -2894.65   -18564.32    1.632    17.92   104.22  0.01445  0.900  
    218      679.98    -1603.56   -11216.36    -2623.18   -18348.28    1.636    17.72   104.24  0.01464  0.900  
    219      679.46    -1600.57   -11216.36    -2618.10   -18346.96    1.636    17.72   104.24  0.01464  0.900  
    220      608.41    -1453.83   -10657.60    -2471.62   -18118.72    1.700    17.53   104.25  0.01484  0.900  
    221      607.88    -1450.83   -10657.60    -2466.35   -18117.41    1.700    17.52   104.25  0.01485  0.900  
    222      536.83    -1327.52    -9700.09    -2446.57   -17876.99    1.843    17.31   104.25  0.01507  0.900  
    223      536.30    -1324.52    -9700.09    -2440.86   -17875.71    1.843    17.31   104.25  0.01507  0.900  
    224      465.24    -1225.18    -8344.92    -2586.97   -17620.33    2.112    17.11   104.23  0.01528  0.900  
    225      464.72    -1222.19    -8344.92    -2580.47   -17619.11    2.111    17.11   104.23  0.01528  0.900  
    226      393.66    -1146.39    -6631.14    -2995.46   -17326.88    2.613    16.91   104.21  0.01549  0.900  
    227      393.14    -1143.39    -6631.14    -2987.68   -17327.13    2.613    16.91   104.21  0.01549  0.900  
    228      322.09    -1088.38    -4668.76    -3922.38   -16825.62    3.604    16.71   104.32  0.01573  0.900  
    229      321.56    -1085.38    -4668.76    -3911.79   -16826.61    3.604    16.71   104.32  0.01573  0.900  
    230      250.51    -1051.16    -2457.32    -6686.36   -15630.87    6.361    16.51   104.35  0.01596  0.900  
    231      249.98    -1048.15    -2457.32    -6669.69   -15636.62    6.363    16.51   104.36  0.01597  0.900  
    232      179.04    -1034.70        0.00   -16786.52       -0.00   16.224    16.12   104.26  0.01640  0.900  
    233      788.80     3859.47    10055.78     6813.33    17752.01    1.765    18.03   104.10  0.01432  0.900  
    234      612.44     2004.62    -2716.08    10921.12   -14797.12    5.448    17.55   104.35  0.01483  0.900  



  STRUCTUREPOINT - spColumn v4.60 (TM)                                                                    Page   6
  Licensed to: Magnusson Klemencic Associates. License ID: 57793-1025074-4-28196-2ACD5                    08/26/12
  C:\Users\bhk\Documents\Eisenhower Memorial\Misc\12_08_26_1-bay solid column.col                         02:56 PM

    235      612.17     2006.11    -2716.08    10925.94   -14792.64    5.446    17.55   104.35  0.01483  0.900  
    236      570.39     1603.87    -5242.85     5325.05   -17406.91    3.320    17.44   104.38  0.01496  0.900  
    237      570.07     1605.64    -5242.85     5330.17   -17404.42    3.320    17.43   104.38  0.01496  0.900  
    238      528.29     1244.46    -7224.90     3069.31   -17819.29    2.466    17.28   104.34  0.01511  0.900  
    239      527.96     1246.25    -7224.90     3073.46   -17817.79    2.466    17.28   104.34  0.01511  0.900  
    240      486.18      926.16    -8659.73     1901.54   -17779.52    2.053    17.18   104.40  0.01523  0.900  
    241      485.85      927.97    -8659.73     1905.09   -17778.08    2.053    17.18   104.40  0.01523  0.900  
    242      444.07      649.74    -9544.16     1204.73   -17696.61    1.854    17.07   104.44  0.01535  0.900  
    243      443.73      651.53    -9544.16     1207.97   -17695.16    1.854    17.07   104.44  0.01535  0.900  
    244      427.50      558.52    -9684.33     1018.26   -17655.91    1.823    17.03   104.44  0.01540  0.900  
    245      401.95      414.66    -9902.26      736.68   -17592.46    1.777    16.96   104.46  0.01548  0.900  
    246      401.62      416.40    -9902.26      739.72   -17591.05    1.776    16.96   104.46  0.01548  0.900  
    247      359.85      211.61    -9883.52      374.23   -17478.36    1.768    16.84   104.48  0.01561  0.900  
    248      359.51      213.36    -9883.52      377.29   -17476.95    1.768    16.84   104.48  0.01561  0.900  
    249      317.73       40.68    -9485.62       74.39   -17344.91    1.829    16.72   104.48  0.01575  0.900  
    250      317.40       42.44    -9485.62       77.61   -17344.03    1.828    16.72   104.48  0.01575  0.900  
    251      275.62      -97.94    -8706.01     -193.22   -17175.90    1.973    16.60   104.46  0.01588  0.900  
    252      275.28      -96.17    -8706.01     -189.71   -17175.04    1.973    16.59   104.46  0.01588  0.900  
    253      233.50     -203.26    -7528.98     -459.14   -17007.15    2.259    16.47   104.43  0.01602  0.900  
    254      233.17     -201.50    -7528.98     -455.14   -17006.35    2.259    16.47   104.43  0.01602  0.900  
    255      191.39     -277.23    -5984.23     -779.86   -16833.97    2.813    16.35   104.40  0.01615  0.900  
    256      191.07     -275.43    -5984.23     -774.76   -16833.27    2.813    16.35   104.40  0.01615  0.900  
    257      149.29     -329.77    -4215.12    -1302.16   -16644.17    3.949    16.23   104.35  0.01629  0.900  
    258      148.96     -327.97    -4215.12    -1294.98   -16643.63    3.949    16.23   104.35  0.01629  0.900  
    259      107.18     -360.93    -2219.80    -2664.05   -16384.76    7.381    16.11   104.21  0.01641  0.900  
    260      106.85     -359.07    -2219.80    -2650.37   -16384.76    7.381    16.11   104.21  0.01641  0.900  
    261       65.14     -368.51        0.00   -16386.67       -0.00   44.467    15.79   104.26  0.01681  0.900  
    262      788.90    -4673.01     4942.14   -12910.83    13654.41    2.763    17.99   104.32  0.01439  0.900  
    263      612.54    -2808.24    -5716.45    -8038.49   -16363.13    2.862    17.54   104.21  0.01482  0.900  
    264      612.26    -2806.75    -5716.45    -8034.60   -16363.91    2.863    17.54   104.21  0.01482  0.900  
    265      570.49    -2402.43    -8167.25    -5113.24   -17382.86    2.128    17.44   104.43  0.01497  0.900  
    266      570.14    -2400.67    -8167.25    -5109.42   -17382.65    2.128    17.44   104.43  0.01497  0.900  
    267      528.36    -2037.52   -10026.89    -3585.03   -17642.35    1.760    17.29   104.26  0.01509  0.900  
    268      528.01    -2035.75   -10026.89    -3581.83   -17641.96    1.759    17.29   104.26  0.01509  0.900  
    269      486.23    -1713.83   -11300.61    -2681.82   -17683.36    1.565    17.17   104.23  0.01521  0.900  
    270      485.87    -1712.05   -11300.61    -2678.89   -17682.41    1.565    17.17   104.23  0.01522  0.900  
    271      444.09    -1432.10   -11992.99    -2100.57   -17590.98    1.467    17.06   104.28  0.01534  0.900  
    272      443.75    -1430.34   -11992.99    -2097.86   -17590.04    1.467    17.06   104.28  0.01534  0.900  
    273      427.51    -1336.71   -12048.04    -1946.89   -17547.72    1.456    17.01   104.29  0.01539  0.900  
    274      401.97    -1191.88   -12134.51    -1716.96   -17480.30    1.441    16.94   104.31  0.01547  0.900  
    275      401.65    -1190.15   -12134.51    -1714.39   -17479.46    1.440    16.94   104.31  0.01547  0.900  
    276      359.88     -983.92   -11875.17    -1438.36   -17359.98    1.462    16.83   104.34  0.01560  0.900  
    277      359.56     -982.18   -11875.17    -1435.75   -17359.12    1.462    16.83   104.34  0.01560  0.900  
    278      317.78     -808.20   -11217.31    -1241.56   -17232.09    1.536    16.71   104.36  0.01574  0.900  
    279      317.46     -806.45   -11217.31    -1238.80   -17231.24    1.536    16.71   104.36  0.01574  0.900  
    280      275.68     -664.91   -10162.56    -1118.62   -17097.15    1.682    16.59   104.37  0.01587  0.900  
    281      275.37     -663.15   -10162.56    -1115.60   -17096.30    1.682    16.59   104.37  0.01587  0.900  
    282      233.59     -555.05    -8711.91    -1080.20   -16954.76    1.946    16.47   104.37  0.01601  0.900  
    283      233.27     -553.29    -8711.91    -1076.74   -16953.96    1.946    16.47   104.37  0.01601  0.900  
    284      191.49     -476.71    -6904.29    -1160.12   -16802.26    2.434    16.35   104.36  0.01615  0.900  
    285      191.18     -474.92    -6904.29    -1155.70   -16801.54    2.433    16.35   104.36  0.01615  0.900  
    286      149.40     -419.89    -4849.50    -1440.17   -16632.99    3.430    16.23   104.33  0.01628  0.900  
    287      149.08     -418.10    -4849.50    -1433.96   -16632.42    3.430    16.23   104.33  0.01629  0.900  
    288      107.30     -384.63    -2547.02    -2476.72   -16400.90    6.439    16.11   104.23  0.01641  0.900  
    289      106.99     -382.78    -2547.02    -2464.82   -16400.78    6.439    16.11   104.23  0.01641  0.900  
    290       65.27     -372.28        0.00   -16387.13       -0.00   44.018    15.79   104.26  0.01681  0.900  
    291     1314.66     3653.26    11867.10     6092.32    19790.07    1.668    19.52   104.23  0.01302  0.900  
    292     1020.73     1776.01    -1392.15    15598.22   -12226.89    8.783    18.70   104.45  0.01376  0.900  
    293     1020.28     1778.57    -1392.15    15605.05   -12214.59    8.774    18.70   104.45  0.01376  0.900  
    294      950.65     1371.70    -4033.79     6284.81   -18481.94    4.582    18.52   104.40  0.01391  0.900  
    295      950.10     1374.76    -4033.79     6297.09   -18476.80    4.581    18.52   104.40  0.01391  0.900  
    296      880.47     1009.25    -6128.81     3129.91   -19006.91    3.101    18.30   104.35  0.01411  0.900  
    297      879.93     1012.32    -6128.81     3139.01   -19004.23    3.101    18.30   104.35  0.01411  0.900  
    298      810.29      688.20    -7674.43     1694.90   -18900.60    2.463    18.12   104.42  0.01429  0.900  
    299      809.75      691.28    -7674.43     1702.26   -18898.08    2.462    18.11   104.41  0.01429  0.900  
    300      740.11      409.36    -8627.62      889.05   -18737.47    2.172    17.92   104.45  0.01448  0.900  
    301      739.57      412.41    -8627.62      895.55   -18735.05    2.172    17.92   104.45  0.01448  0.900  
    302      712.51      318.09    -8802.57      674.43   -18663.72    2.120    17.85   104.46  0.01456  0.900  
    303      669.94      172.18    -9076.58      351.87   -18549.20    2.044    17.74   104.48  0.01467  0.900  
    304      669.39      175.16    -9076.58      357.91   -18546.81    2.043    17.73   104.48  0.01467  0.900  
    305      599.76      -32.64    -9154.70      -65.27   -18307.31    2.000    17.53   104.47  0.01487  0.900  
    306      599.22      -29.65    -9154.70      -59.30   -18305.99    2.000    17.53   104.47  0.01488  0.900  
    307      529.58     -205.01    -8859.80     -417.29   -18033.99    2.035    17.32   104.44  0.01509  0.900  
    308      529.04     -202.01    -8859.80     -411.16   -18032.65    2.035    17.32   104.44  0.01509  0.900  
    309      459.40     -344.73    -8189.65     -747.68   -17762.92    2.169    17.12   104.41  0.01530  0.900  
    310      458.86     -341.72    -8189.65     -741.11   -17761.62    2.169    17.12   104.41  0.01530  0.900  
    311      389.22     -450.80    -7141.53    -1104.03   -17490.00    2.449    16.91   104.37  0.01551  0.900  
    312      388.68     -447.80    -7141.53    -1096.61   -17488.77    2.449    16.91   104.37  0.01551  0.900  
    313      319.05     -525.17    -5720.61    -1579.69   -17207.41    3.008    16.71   104.32  0.01573  0.900  
    314      318.51     -522.15    -5720.61    -1570.50   -17206.35    3.008    16.71   104.32  0.01573  0.900  
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    315      248.88     -577.80    -4041.43    -2415.34   -16894.17    4.180    16.51   104.24  0.01594  0.900  
    316      248.34     -574.77    -4041.43    -2402.55   -16893.40    4.180    16.51   104.24  0.01595  0.900  
    317      178.70     -608.70    -2134.01    -4600.83   -16129.98    7.559    16.31   104.42  0.01621  0.900  
    318      178.17     -605.65    -2134.01    -4578.97   -16133.97    7.560    16.30   104.41  0.01621  0.900  
    319      108.65     -617.07        0.00   -16539.59       -0.00   26.803    15.92   104.26  0.01665  0.900  
    320     1409.48    -5032.91     6685.18   -12548.42    16667.96    2.493    19.74   104.32  0.01285  0.900  
    321     1109.55    -3131.02    -4398.91   -11514.28   -16176.91    3.677    18.89   104.32  0.01357  0.900  
    322     1109.10    -3128.47    -4398.91   -11507.16   -16180.10    3.678    18.89   104.32  0.01357  0.900  
    323     1038.05    -2716.40    -6962.99    -7160.97   -18355.84    2.636    18.77   104.45  0.01369  0.900  
    324     1037.49    -2713.37    -6962.99    -7153.55   -18357.30    2.636    18.77   104.45  0.01369  0.900  
    325      966.43    -2432.64    -8934.01    -5109.96   -18766.65    2.101    18.56   104.39  0.01388  0.900  
    326      965.86    -2429.52    -8934.01    -5103.36   -18766.44    2.101    18.55   104.39  0.01388  0.900  
    327      894.81    -2191.77   -10317.10    -3996.47   -18812.15    1.823    18.34   104.28  0.01405  0.900  
    328      894.24    -2188.66   -10317.10    -3990.68   -18811.71    1.823    18.34   104.28  0.01406  0.900  
    329      823.19    -1972.96   -11116.58    -3325.94   -18739.97    1.686    18.14   104.22  0.01424  0.900  
    330      822.63    -1969.88   -11116.58    -3320.67   -18739.41    1.686    18.13   104.22  0.01424  0.900  
    331      795.01    -1894.37   -11212.42    -3157.11   -18686.33    1.667    18.04   104.20  0.01433  0.900  
    332      751.57    -1776.58   -11362.99    -2902.65   -18565.40    1.634    17.92   104.22  0.01445  0.900  
    333      751.04    -1773.60   -11362.99    -2897.58   -18564.06    1.634    17.92   104.22  0.01445  0.900  
    334      679.98    -1603.56   -11206.43    -2625.47   -18348.07    1.637    17.72   104.24  0.01464  0.900  
    335      679.46    -1600.57   -11206.43    -2620.40   -18346.75    1.637    17.72   104.24  0.01464  0.900  
    336      608.41    -1453.83   -10649.29    -2473.52   -18118.55    1.701    17.53   104.25  0.01484  0.900  
    337      607.88    -1450.83   -10649.29    -2468.25   -18117.24    1.701    17.52   104.25  0.01485  0.900  
    338      536.83    -1327.52    -9693.30    -2448.26   -17876.84    1.844    17.31   104.25  0.01507  0.900  
    339      536.30    -1324.52    -9693.30    -2442.56   -17875.55    1.844    17.31   104.25  0.01507  0.900  
    340      465.24    -1225.18    -8339.58    -2588.61   -17620.18    2.113    17.11   104.23  0.01528  0.900  
    341      464.72    -1222.19    -8339.58    -2582.12   -17618.97    2.113    17.11   104.23  0.01528  0.900  
    342      393.66    -1146.39    -6627.19    -2997.17   -17326.42    2.614    16.91   104.21  0.01549  0.900  
    343      393.14    -1143.39    -6627.19    -2989.39   -17326.67    2.614    16.91   104.21  0.01549  0.900  
    344      322.09    -1088.38    -4666.15    -3924.43   -16825.06    3.606    16.71   104.32  0.01573  0.900  
    345      321.56    -1085.38    -4666.15    -3913.85   -16826.05    3.606    16.71   104.32  0.01573  0.900  
    346      250.51    -1051.16    -2456.03    -6689.31   -15629.50    6.364    16.51   104.35  0.01596  0.900  
    347      249.98    -1048.15    -2456.03    -6672.63   -15635.26    6.366    16.51   104.36  0.01597  0.900  
    348      179.04    -1034.70        0.00   -16786.52       -0.00   16.224    16.12   104.26  0.01640  0.900  

    *** End of output ***
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     ==========================================================================================================
                                               spColumn v4.60 (TM)
                     Computer program for the Strength Design of Reinforced Concrete Sections
                                    Copyright © 1988-2010, STRUCTUREPOINT, LLC.
                                               All rights reserved
     ==========================================================================================================

     Licensee stated above acknowledges  that STRUCTUREPOINT (SP) is  not and cannot be  responsible for either
     the  accuracy or  adequacy of  the material  supplied as  input for  processing by  the spColumn  computer
     program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to  the
     correctness of  the output  prepared by  the spColumn  program. Although  STRUCTUREPOINT has endeavored to
     produce spColumn error  free the program  is not and  cannot be certified  infallible. The final  and only
     responsibility  for  analysis,   design  and  engineering   documents  is  the   licensee's.  Accordingly,
     STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
     or engineering documents prepared in connection with the use of the spColumn program.                     
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  General Information:
  ====================
    File Name: C:\Users\bhk\Documents\Eisenhower Memorial\Misc\12_08_26_1-bay solid column.col
    Project:  Eisenhower Memorial
    Column:   1 Bay Ext                      Engineer: BHK
    Code:     ACI 318-08                     Units: English

    Run Option: Investigation                Slenderness: Not considered
    Run Axis:   Biaxial                      Column Type: Structural

  Material Properties:
  ====================
    f'c   = 8 ksi                            fy   = 60 ksi
    Ec    = 5098.24 ksi                      Es   = 29000 ksi
    Ultimate strain = 0.003 in/in
    Beta1 = 0.65

  Section:
  ========
    Circular:    Diameter = 108 in

    Gross section area, Ag =  9160.88 in^2
    Ix =  6.67829e+006 in^4                  Iy =  6.67829e+006 in^4
    rx =  27 in                              ry =  27 in
    Xo =  0 in                               Yo =  0 in

  Reinforcement:
  ==============
    Bar Set: ASTM A615
    Size Diam (in) Area (in^2)   Size Diam (in) Area (in^2)   Size Diam (in) Area (in^2)
    ---- --------- -----------   ---- --------- -----------   ---- --------- -----------
    #  3      0.38        0.11   #  4      0.50        0.20   #  5      0.63        0.31
    #  6      0.75        0.44   #  7      0.88        0.60   #  8      1.00        0.79
    #  9      1.13        1.00   # 10      1.27        1.27   # 11      1.41        1.56
    # 14      1.69        2.25   # 18      2.26        4.00 

    phi(a) = 0.8,  phi(b) = 0.9,  phi(c) = 0.65

    Pattern: Irregular   
    Total steel area: As = 78.00 in^2 at rho = 0.85% (Note: rho < 1.0%)
    Minimum clear spacing = 2.61 in 

    Area in^2   X (in)   Y (in)  Area in^2   X (in)   Y (in)  Area in^2   X (in)   Y (in)
    --------- -------- --------  --------- -------- --------  --------- -------- --------
         1.00      0.0     50.6       1.00     16.1     47.9       1.00     30.6     40.3 
         1.00     41.8     28.4       1.00     48.7     13.5       1.00     50.5     -2.7 
         1.00     47.0    -18.7       1.00     38.5    -32.7       1.00     26.1    -43.3 
         1.00     10.9    -49.4       1.00     -5.5    -50.3       1.00    -21.2    -45.9 
         1.00    -34.8    -36.7       1.00    -44.7    -23.7       1.00    -49.9     -8.2 
         1.00    -49.9      8.2       1.00    -44.7     23.7       1.00    -34.8     36.7 
         1.00    -21.2     45.9       1.00     -5.5     50.3       1.00      0.0     46.8 
         1.00      5.1     46.5       1.00     10.1     45.7       1.00     14.9     44.4 
         1.00     19.7     42.5       1.00     24.1     40.1       1.00     28.3     37.3 
         1.00     32.2     34.0       1.00     35.7     30.3       1.00     38.7     26.3 
         1.00     41.4     21.9       1.00     43.5     17.3       1.00     45.1     12.5 
         1.00     46.2      7.6       1.00     46.7      2.5       1.00     46.7     -2.5 
         1.00     46.2     -7.6       1.00     45.1    -12.5       1.00     43.5    -17.3 
         1.00     41.4    -21.9       1.00     38.7    -26.3       1.00     35.7    -30.3 
         1.00     32.2    -34.0       1.00     28.3    -37.3       1.00     24.1    -40.1 
         1.00     19.7    -42.5       1.00     14.9    -44.4       1.00     10.1    -45.7 
         1.00      5.1    -46.5       1.00      0.0    -46.8       1.00     -5.1    -46.5 
         1.00    -10.1    -45.7       1.00    -14.9    -44.4       1.00    -19.7    -42.5 
         1.00    -24.1    -40.1       1.00    -28.3    -37.3       1.00    -32.2    -34.0 
         1.00    -35.7    -30.3       1.00    -38.7    -26.3       1.00    -41.4    -21.9 
         1.00    -43.5    -17.3       1.00    -45.1    -12.5       1.00    -46.2     -7.6 
         1.00    -46.7     -2.5       1.00    -46.7      2.5       1.00    -46.2      7.6 
         1.00    -45.1     12.5       1.00    -43.5     17.3       1.00    -41.4     21.9 
         1.00    -38.7     26.3       1.00    -35.7     30.3       1.00    -32.2     34.0 
         1.00    -28.3     37.3       1.00    -24.1     40.1       1.00    -19.7     42.5 
         1.00    -14.9     44.4       1.00    -10.1     45.7       1.00     -5.1     46.5 



  STRUCTUREPOINT - spColumn v4.60 (TM)                                                                    Page   3
  Licensed to: Magnusson Klemencic Associates. License ID: 57793-1025074-4-28196-2ACD5                    08/26/12
  C:\Users\bhk\Documents\Eisenhower Memorial\Misc\12_08_26_1-bay solid column.col                         02:55 PM

  Control Points:
  ===============
                          Axial Load P     X-Moment     Y-Moment NA depth Dt depth    eps_t    Phi
    Bending about                  kip         k-ft         k-ft       in       in
    --------------------- ------------ ------------ ------------ -------- -------- -------- ------
     X @ Max compression       43188.4       -97.23        -5.22   336.92   104.56 -0.00207  0.650
       @ Allowable comp.       34550.7     27023.04        10.35   124.70   104.56 -0.00048  0.650
       @ fs = 0.0              28492.7     37536.00        -5.94   104.56   104.56  0.00000  0.650
       @ fs = 0.5*fy           19568.6     42706.07        16.42    77.75   104.56  0.00103  0.650
       @ Balanced point        13990.0     40822.27         0.46    61.88   104.56  0.00207  0.650
       @ Tension control        9018.6     41782.03        -4.21    39.21   104.56  0.00500  0.900
       @ Pure bending              0.0     16409.45        25.38    15.77   104.56  0.01689  0.900
       @ Max tension           -4212.0       151.83         8.15     0.00   104.56  9.99999  0.900

     Y @ Max compression       43188.4       -97.23        -5.22   334.76   103.89 -0.00207  0.650
       @ Allowable comp.       34550.7       -76.25     27072.92   124.64   103.89 -0.00050  0.650
       @ fs = 0.0              28299.0       -59.51     37781.21   103.89   103.89  0.00000  0.650
       @ fs = 0.5*fy           19415.1       -50.82     42639.34    77.25   103.89  0.00103  0.650
       @ Balanced point        13871.3        -0.47     40613.48    61.49   103.89  0.00207  0.650
       @ Tension control        8936.9       110.52     41418.07    38.96   103.89  0.00500  0.900
       @ Pure bending              0.0       131.91     16271.61    15.77   103.89  0.01676  0.900
       @ Max tension           -4212.0       151.83         8.15     0.00   103.89  9.99999  0.900

    -X @ Max compression       43188.4       -97.23        -5.22   335.95   104.26 -0.00207  0.650
       @ Allowable comp.       34550.7    -27184.50         2.09   124.64   104.26 -0.00049  0.650
       @ fs = 0.0              28422.5    -37746.01        -1.15   104.26   104.26  0.00000  0.650
       @ fs = 0.5*fy           19526.4    -42745.00         3.47    77.53   104.26  0.00103  0.650
       @ Balanced point        13977.6    -40771.74        -1.17    61.70   104.26  0.00207  0.650
       @ Tension control        9045.8    -41668.63         6.46    39.10   104.26  0.00500  0.900
       @ Pure bending              0.0    -16159.14       -18.57    15.60   104.26  0.01704  0.900
       @ Max tension           -4212.0       151.83         8.15     0.00   104.26  9.99999  0.900

    -Y @ Max compression       43188.4       -97.23        -5.22   336.69   104.49 -0.00207  0.650
       @ Allowable comp.       34550.7       -91.51    -27083.06   124.64   104.49 -0.00048  0.650
       @ fs = 0.0              28494.5       -80.60    -37559.02   104.49   104.49 -0.00000  0.650
       @ fs = 0.5*fy           19567.0       -54.15    -42648.67    77.70   104.49  0.00103  0.650
       @ Balanced point        14004.6       -27.27    -40702.99    61.84   104.49  0.00207  0.650
       @ Tension control        9035.1        60.05    -41613.06    39.18   104.49  0.00500  0.900
       @ Pure bending              0.0       151.83    -16246.83    15.77   104.49  0.01688  0.900
       @ Max tension           -4212.0       151.83         8.15     0.00   104.49  9.99999  0.900

    *** End of output ***

SECTION SATISFIES ACI 10.3.5
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     ==========================================================================================================
                                               spColumn v4.60 (TM)
                     Computer program for the Strength Design of Reinforced Concrete Sections
                                    Copyright © 1988-2010, STRUCTUREPOINT, LLC.
                                               All rights reserved
     ==========================================================================================================

     Licensee stated above acknowledges  that STRUCTUREPOINT (SP) is  not and cannot be  responsible for either
     the  accuracy or  adequacy of  the material  supplied as  input for  processing by  the spColumn  computer
     program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to  the
     correctness of  the output  prepared by  the spColumn  program. Although  STRUCTUREPOINT has endeavored to
     produce spColumn error  free the program  is not and  cannot be certified  infallible. The final  and only
     responsibility  for  analysis,   design  and  engineering   documents  is  the   licensee's.  Accordingly,
     STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
     or engineering documents prepared in connection with the use of the spColumn program.                     
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  General Information:
  ====================
    File Name: C:\Users\bhk\Documents\Eisenhower Memorial\Misc\11_12_19_1-bay hollow column.col
    Project:  Eisenhower Memorial
    Column:   1 Bay Ext                      Engineer: BHK
    Code:     ACI 318-08                     Units: English

    Run Option: Investigation                Slenderness: Not considered
    Run Axis:   Biaxial                      Column Type: Structural

  Material Properties:
  ====================
    f'c   = 8 ksi                            fy   = 60 ksi
    Ec    = 5098.24 ksi                      Es   = 29000 ksi
    Ultimate strain = 0.003 in/in
    Beta1 = 0.65

  Section:
  ========
    Exterior Points
      No.     X (in)     Y (in)    No.     X (in)     Y (in)    No.     X (in)     Y (in)
    ----- ---------- ----------  ----- ---------- ----------  ----- ---------- ----------
        1        0.0       54.0      2        4.7       53.8      3        9.4       53.2
        4       14.0       52.2      5       18.5       50.7      6       22.8       48.9
        7       27.0       46.8      8       31.0       44.2      9       34.7       41.4
       10       38.2       38.2     11       41.4       34.7     12       44.2       31.0
       13       46.8       27.0     14       48.9       22.8     15       50.7       18.5
       16       52.2       14.0     17       53.2        9.4     18       53.8        4.7
       19       54.0        0.0     20       53.8       -4.7     21       53.2       -9.4
       22       52.2      -14.0     23       50.7      -18.5     24       48.9      -22.8
       25       46.8      -27.0     26       44.2      -31.0     27       41.4      -34.7
       28       38.2      -38.2     29       34.7      -41.4     30       31.0      -44.2
       31       27.0      -46.8     32       22.8      -48.9     33       18.5      -50.7
       34       14.0      -52.2     35        9.4      -53.2     36        4.7      -53.8
       37        0.0      -54.0     38       -4.7      -53.8     39       -9.4      -53.2
       40      -14.0      -52.2     41      -18.5      -50.7     42      -22.8      -48.9
       43      -27.0      -46.8     44      -31.0      -44.2     45      -34.7      -41.4
       46      -38.2      -38.2     47      -41.4      -34.7     48      -44.2      -31.0
       49      -46.8      -27.0     50      -48.9      -22.8     51      -50.7      -18.5
       52      -52.2      -14.0     53      -53.2       -9.4     54      -53.8       -4.7
       55      -54.0        0.0     56      -53.8        4.7     57      -53.2        9.4
       58      -52.2       14.0     59      -50.7       18.5     60      -48.9       22.8
       61      -46.8       27.0     62      -44.2       31.0     63      -41.4       34.7
       64      -38.2       38.2     65      -34.7       41.4     66      -31.0       44.2
       67      -27.0       46.8     68      -22.8       48.9     69      -18.5       50.7
       70      -14.0       52.2     71       -9.4       53.2     72       -4.7       53.8
    Interior Points
      No.     X (in)     Y (in)    No.     X (in)     Y (in)    No.     X (in)     Y (in)
    ----- ---------- ----------  ----- ---------- ----------  ----- ---------- ----------
        1        0.0       36.0      2        3.1       35.9      3        6.3       35.5
        4        9.3       34.8      5       12.3       33.8      6       15.2       32.6
        7       18.0       31.2      8       20.6       29.5      9       23.1       27.6
       10       25.5       25.5     11       27.6       23.1     12       29.5       20.6
       13       31.2       18.0     14       32.6       15.2     15       33.8       12.3
       16       34.8        9.3     17       35.5        6.3     18       35.9        3.1
       19       36.0        0.0     20       35.9       -3.1     21       35.5       -6.3
       22       34.8       -9.3     23       33.8      -12.3     24       32.6      -15.2
       25       31.2      -18.0     26       29.5      -20.6     27       27.6      -23.1
       28       25.5      -25.5     29       23.1      -27.6     30       20.6      -29.5
       31       18.0      -31.2     32       15.2      -32.6     33       12.3      -33.8
       34        9.3      -34.8     35        6.3      -35.5     36        3.1      -35.9
       37        0.0      -36.0     38       -3.1      -35.9     39       -6.3      -35.5
       40       -9.3      -34.8     41      -12.3      -33.8     42      -15.2      -32.6
       43      -18.0      -31.2     44      -20.6      -29.5     45      -23.1      -27.6
       46      -25.5      -25.5     47      -27.6      -23.1     48      -29.5      -20.6
       49      -31.2      -18.0     50      -32.6      -15.2     51      -33.8      -12.3
       52      -34.8       -9.3     53      -35.5       -6.3     54      -35.9       -3.1
       55      -36.0        0.0     56      -35.9        3.1     57      -35.5        6.3
       58      -34.8        9.3     59      -33.8       12.3     60      -32.6       15.2
       61      -31.2       18.0     62      -29.5       20.6     63      -27.6       23.1
       64      -25.5       25.5     65      -23.1       27.6     66      -20.6       29.5
       67      -18.0       31.2     68      -15.2       32.6     69      -12.3       33.8
       70       -9.3       34.8     71       -6.3       35.5     72       -3.1       35.9

    Gross section area, Ag =  5082.61 in^2
    Ix =  5.34509e+006 in^4                  Iy =  5.34509e+006 in^4
    rx =  32.429 in                          ry =  32.429 in
    Xo =  -3.97765e-007 in                   Yo =  -4.75912e-008 in



  STRUCTUREPOINT - spColumn v4.60 (TM)                                                                    Page   3
  Licensed to: Magnusson Klemencic Associates. License ID: 57793-1025074-4-28196-2ACD5                    08/28/12
  C:\Users\bhk\Documents\Eisenhower Memorial\Misc\11_12_19_1-bay hollow column.col                        06:56 PM

  Reinforcement:
  ==============
    Bar Set: ASTM A615
    Size Diam (in) Area (in^2)   Size Diam (in) Area (in^2)   Size Diam (in) Area (in^2)
    ---- --------- -----------   ---- --------- -----------   ---- --------- -----------
    #  3      0.38        0.11   #  4      0.50        0.20   #  5      0.63        0.31
    #  6      0.75        0.44   #  7      0.88        0.60   #  8      1.00        0.79
    #  9      1.13        1.00   # 10      1.27        1.27   # 11      1.41        1.56
    # 14      1.69        2.25   # 18      2.26        4.00 

    phi(a) = 0.8,  phi(b) = 0.9,  phi(c) = 0.65

    Pattern: Irregular   
    Total steel area: As = 70.75 in^2 at rho = 1.39%
    Minimum clear spacing = 8.61 in 

    Area in^2   X (in)   Y (in)  Area in^2   X (in)   Y (in)  Area in^2   X (in)   Y (in)
    --------- -------- --------  --------- -------- --------  --------- -------- --------
         1.56      0.0     50.4       1.56     12.5     48.8       1.56     24.3     44.2 
         1.56     34.5     36.8       1.56     42.6     27.0       1.56     48.0     15.6 
         1.56     50.3      3.2       1.56     49.5     -9.4       1.56     45.6    -21.5 
         1.56     38.8    -32.1       1.56     29.6    -40.8       1.56     18.6    -46.9 
         1.56      6.3    -50.0       1.56     -6.3    -50.0       1.56    -18.6    -46.9 
         1.56    -29.6    -40.8       1.56    -38.8    -32.1       1.56    -45.6    -21.5 
         1.56    -49.5     -9.4       1.56    -50.3      3.2       1.56    -48.0     15.6 
         1.56    -42.6     27.0       1.56    -34.5     36.8       1.56    -24.3     44.2 
         1.56    -12.5     48.8       1.27      0.0     39.5       1.27      9.8     38.2 
         1.27     19.0     34.6       1.27     27.0     28.8       1.27     33.3     21.1 
         1.27     37.5     12.2       1.27     39.4      2.5       1.27     38.8     -7.4 
         1.27     35.7    -16.8       1.27     30.4    -25.1       1.27     23.2    -31.9 
         1.27     14.5    -36.7       1.27      4.9    -39.1       1.27     -4.9    -39.1 
         1.27    -14.5    -36.7       1.27    -23.2    -31.9       1.27    -30.4    -25.1 
         1.27    -35.7    -16.8       1.27    -38.8     -7.4       1.27    -39.4      2.5 
         1.27    -37.5     12.2       1.27    -33.3     21.1       1.27    -27.0     28.8 
         1.27    -19.0     34.6       1.27     -9.8     38.2 

  Factored Loads and Moments with Corresponding Capacities:
  =========================================================
                 Pu         Mux         Muy      PhiMnx      PhiMny PhiMn/Mu NA depth Dt depth    eps_t    Phi
    No.         kip        k-ft        k-ft        k-ft        k-ft                in       in
    --- ----------- ----------- ----------- ----------- ----------- -------- -------- -------- -------- ------
      1      822.85     2337.81     1552.56    14631.12     9716.66    6.258    17.98   104.38  0.01442  0.900  
      2      578.97      828.85      950.27    11023.54    12638.38   13.300    17.27   104.09  0.01508  0.900  
      3      578.17      833.53      950.27    11054.99    12603.32   13.263    17.27   104.10  0.01509  0.900  
      4      535.99      607.00      855.50     9599.15    13529.07   15.814    17.14   104.21  0.01524  0.900  
      5      535.20      611.67      855.50     9646.79    13492.31   15.771    17.14   104.20  0.01524  0.900  
      6      493.02      410.87      763.64     7803.86    14504.37   18.994    17.01   104.38  0.01541  0.900  
      7      492.23      415.54      763.64     7873.37    14468.96   18.947    17.01   104.38  0.01541  0.900  
      8      450.05      241.04      674.60     5502.36    15399.46   22.827    16.88   104.38  0.01555  0.900  
      9      449.25      245.72      674.60     5597.93    15368.88   22.782    16.88   104.38  0.01555  0.900  
     10      444.66      229.51      665.13     5323.54    15428.21   23.196    16.87   104.36  0.01556  0.900  
     11      407.07       98.25      588.27     2669.28    15982.03   27.168    16.78   104.12  0.01561  0.900  
     12      406.28      102.93      588.27     2793.94    15968.51   27.145    16.78   104.11  0.01561  0.900  
     13      364.10      -20.84      504.65     -661.05    16007.03   31.719    16.63   104.34  0.01582  0.900  
     14      363.30      -16.16      504.65     -512.96    16017.26   31.739    16.63   104.34  0.01582  0.900  
     15      321.12     -118.92      423.76    -4284.76    15268.52   36.031    16.52   104.30  0.01594  0.900  
     16      320.33     -114.24      423.76    -4126.78    15307.91   36.124    16.52   104.31  0.01594  0.900  
     17      278.15     -195.71      345.70    -7765.81    13717.34   39.680    16.39   104.25  0.01608  0.900  
     18      277.36     -191.03      345.70    -7616.90    13783.89   39.872    16.39   104.24  0.01608  0.900  
     19      235.18     -250.88      270.61   -10585.83    11418.43   42.195    16.25   104.39  0.01627  0.900  
     20      234.38     -246.19      270.61   -10480.26    11519.66   42.569    16.25   104.39  0.01627  0.900  
     21      192.20     -288.43      198.49   -12704.15     8742.64   44.046    16.16   104.22  0.01635  0.900  
     22      191.41     -283.74      198.49   -12633.75     8837.89   44.526    16.15   104.22  0.01636  0.900  
     23      149.22     -288.20      129.35   -13930.21     6251.87   48.335    16.02   104.29  0.01654  0.900  
     24      148.43     -283.58      129.35   -13888.91     6334.99   48.977    16.02   104.29  0.01653  0.900  
     25      106.25     -274.44       63.18   -14739.12     3393.19   53.705    15.87   104.37  0.01673  0.900  
     26      105.45     -269.82       63.18   -14721.68     3447.27   54.561    15.87   104.37  0.01673  0.900  
     27       63.27     -274.27        0.00   -15043.46       -0.00   54.848    15.81   104.02  0.01674  0.900  
     28      989.53    -4583.35     -673.61   -17949.89    -2638.06    3.916    18.46   104.30  0.01395  0.900  
     29      737.43    -2911.65     -451.34   -17107.99    -2651.97    5.876    17.72   104.32  0.01466  0.900  
     30      736.63    -2907.06     -451.34   -17104.95    -2655.68    5.884    17.72   104.32  0.01466  0.900  
     31      693.03    -2636.42     -413.15   -16956.70    -2657.25    6.432    17.59   104.32  0.01479  0.900  
     32      692.22    -2631.92     -413.15   -16953.62    -2661.31    6.442    17.59   104.32  0.01479  0.900  
     33      648.62    -2380.13     -375.04   -16806.26    -2648.19    7.061    17.46   104.32  0.01492  0.900  
     34      647.81    -2375.63     -375.04   -16803.15    -2652.72    7.073    17.46   104.32  0.01492  0.900  
     35      604.21    -2142.59     -337.03   -16657.53    -2620.23    7.774    17.34   104.32  0.01505  0.900  
     36      603.40    -2138.09     -337.03   -16654.35    -2625.25    7.789    17.33   104.32  0.01506  0.900  
     37      598.65    -2114.67     -332.90   -16638.67    -2619.34    7.868    17.32   104.32  0.01507  0.900  
     38      559.80    -1923.68     -299.12   -16510.65    -2567.32    8.583    17.21   104.32  0.01519  0.900  
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     39      559.00    -1919.18     -299.12   -16507.43    -2572.84    8.601    17.20   104.32  0.01519  0.900  
     40      515.40    -1726.24     -261.32   -16366.79    -2477.62    9.481    17.08   104.31  0.01533  0.900  
     41      514.59    -1721.76     -261.32   -16363.54    -2483.57    9.504    17.07   104.31  0.01533  0.900  
     42      470.99    -1553.11     -223.63   -16227.44    -2336.54   10.448    16.95   104.30  0.01546  0.900  
     43      470.19    -1548.63     -223.63   -16224.15    -2342.82   10.476    16.95   104.30  0.01547  0.900  
     44      426.58    -1404.36     -186.05   -16093.63    -2132.10   11.460    16.82   104.28  0.01560  0.900  
     45      425.78    -1399.89     -186.05   -16090.33    -2138.48   11.494    16.82   104.28  0.01560  0.900  
     46      382.18    -1280.10     -148.59   -15966.54    -1853.38   12.473    16.69   104.24  0.01573  0.900  
     47      381.37    -1275.64     -148.59   -15963.25    -1859.49   12.514    16.69   104.25  0.01574  0.900  
     48      337.77    -1182.70     -111.26   -15847.17    -1490.75   13.399    16.57   104.20  0.01587  0.900  
     49      336.97    -1178.24     -111.26   -15843.95    -1496.08   13.447    16.57   104.20  0.01587  0.900  
     50      293.37    -1114.05      -74.04   -15735.50    -1045.86   14.125    16.45   104.15  0.01600  0.900  
     51      292.56    -1109.59      -74.04   -15732.40    -1049.85   14.179    16.44   104.15  0.01600  0.900  
     52      248.96    -1130.36      -36.96   -15632.48     -511.13   13.830    16.33   104.08  0.01612  0.900  
     53      248.16    -1125.68      -36.96   -15629.56     -513.16   13.885    16.33   104.08  0.01613  0.900  
     54      204.55    -1137.44       -0.00   -15527.98       -0.00   13.652    16.21   104.02  0.01625  0.900  
     55      493.50     2384.21     1546.73    13805.96     8956.46    5.791    17.02   104.39  0.01540  0.900  
     56      347.17      950.12      877.38    11726.20    10828.41   12.342    16.59   104.26  0.01585  0.900  
     57      346.69      952.92      877.38    11741.54    10810.73   12.322    16.59   104.26  0.01585  0.900  
     58      321.38      729.21      775.07    10874.71    11558.67   14.913    16.53   104.15  0.01590  0.900  
     59      320.91      732.00      775.07    10894.95    11536.07   14.884    16.53   104.15  0.01590  0.900  
     60      295.60      533.84      676.90     9784.53    12406.61   18.328    16.46   104.12  0.01597  0.900  
     61      295.12      536.63      676.90     9816.45    12382.39   18.293    16.46   104.11  0.01597  0.900  
     62      269.82      364.60      583.45     8322.98    13318.81   22.828    16.37   104.32  0.01612  0.900  
     63      269.34      367.39      583.45     8366.37    13286.60   22.772    16.37   104.31  0.01612  0.900  
     64      266.58      351.43      573.72     8201.83    13389.78   23.338    16.36   104.33  0.01613  0.900  
     65      244.03      222.21      495.46     6380.94    14227.50   28.716    16.28   104.38  0.01623  0.900  
     66      243.55      225.00      495.46     6446.44    14195.16   28.650    16.28   104.38  0.01624  0.900  
     67      218.25      103.34      412.94     3765.44    15047.17   36.439    16.23   104.22  0.01626  0.900  
     68      217.77      106.13      412.94     3860.29    15019.67   36.372    16.23   104.23  0.01627  0.900  
     69      192.46        5.29      335.89      243.24    15456.42   46.016    16.14   104.30  0.01639  0.900  
     70      191.98        8.08      335.89      371.65    15444.01   45.979    16.14   104.29  0.01639  0.900  
     71      166.68      -71.67      264.60    -4007.23    14794.57   55.913    16.05   104.31  0.01649  0.900  
     72      166.20      -68.87      264.60    -3860.42    14831.43   56.052    16.05   104.32  0.01650  0.900  
     73      140.89     -127.19      199.43    -8202.38    12861.54   64.491    15.99   104.29  0.01657  0.900  
     74      140.41     -124.38      199.43    -8076.03    12948.90   64.929    15.99   104.28  0.01657  0.900  
     75      115.11     -165.20      140.38   -11584.12     9843.91   70.121    15.91   104.31  0.01666  0.900  
     76      114.63     -162.41      140.38   -11491.59     9933.35   70.758    15.91   104.31  0.01667  0.900  
     77       89.32     -162.92       87.46   -13298.90     7139.46   81.628    15.85   104.19  0.01673  0.900  
     78       88.84     -160.15       87.46   -13252.29     7237.49   82.749    15.85   104.18  0.01672  0.900  
     79       63.53     -151.72       40.67   -14455.91     3874.87   95.280    15.74   104.38  0.01689  0.900  
     80       63.05     -148.95       40.67   -14436.21     3941.54   96.920    15.74   104.38  0.01689  0.900  
     81       37.75     -153.83        0.00   -14954.25       -0.00   97.210    15.74   104.02  0.01683  0.900  
     82      493.89    -2815.66     -538.08   -16196.94    -3095.28    5.752    17.01   104.36  0.01540  0.900  
     83      347.56    -1375.94     -361.12   -15424.80    -4048.31   11.210    16.58   104.38  0.01588  0.900  
     84      347.08    -1373.18     -361.12   -15421.23    -4055.50   11.230    16.58   104.38  0.01588  0.900  
     85      321.77    -1148.66     -330.68   -15242.18    -4387.98   13.270    16.51   104.38  0.01597  0.900  
     86      321.28    -1145.95     -330.68   -15237.98    -4397.15   13.297    16.51   104.38  0.01597  0.900  
     87      295.97     -947.07     -300.30   -15047.39    -4771.21   15.888    16.43   104.39  0.01606  0.900  
     88      295.49     -944.36     -300.30   -15042.40    -4783.32   15.929    16.43   104.39  0.01606  0.900  
     89      270.18     -771.70     -269.97   -14842.20    -5192.39   19.233    16.35   104.39  0.01615  0.900  
     90      269.69     -768.99     -269.97   -14836.11    -5208.56   19.293    16.35   104.40  0.01615  0.900  
     91      266.93     -752.97     -266.67   -14815.86    -5247.24   19.677    16.34   104.40  0.01616  0.900  
     92      244.38     -623.26     -239.71   -14588.57    -5610.78   23.407    16.28   104.37  0.01623  0.900  
     93      243.90     -620.53     -239.71   -14577.32    -5631.08   23.492    16.28   104.37  0.01623  0.900  
     94      218.59     -498.40     -209.51   -14304.22    -6012.93   28.701    16.21   104.33  0.01630  0.900  
     95      218.10     -495.66     -209.51   -14289.80    -6040.02   28.830    16.21   104.33  0.01631  0.900  
     96      192.79     -394.42     -179.37   -14035.25    -6382.84   35.585    16.15   104.29  0.01638  0.900  
     97      192.31     -391.68     -179.37   -14016.74    -6418.94   35.786    16.15   104.28  0.01638  0.900  
     98      167.00     -311.61     -149.30   -13825.96    -6624.50   44.370    16.08   104.26  0.01646  0.900  
     99      166.51     -308.87     -149.30   -13802.33    -6671.75   44.686    16.08   104.25  0.01645  0.900  
    100      141.21     -250.30     -119.30   -13758.90    -6557.85   54.969    16.00   104.26  0.01655  0.900  
    101      140.72     -247.55     -119.30   -13729.93    -6616.79   55.463    16.00   104.26  0.01655  0.900  
    102      115.41     -206.47      -89.37   -13908.25    -6020.17   67.363    15.91   104.31  0.01667  0.900  
    103      114.93     -203.70      -89.37   -13875.41    -6087.62   68.117    15.91   104.31  0.01667  0.900  
    104       89.62     -201.69      -59.51   -14445.21    -4261.99   71.620    15.82   104.38  0.01680  0.900  
    105       89.13     -198.88      -59.51   -14428.57    -4317.26   72.549    15.82   104.38  0.01680  0.900  
    106       63.83     -207.95      -29.72   -14844.19    -2121.45   71.385    15.76   104.30  0.01685  0.900  
    107       63.34     -205.14      -29.72   -14839.93    -2149.91   72.342    15.76   104.30  0.01685  0.900  
    108       38.03     -200.94       -0.00   -14955.26       -0.00   74.426    15.74   104.02  0.01683  0.900  
    109      822.90     2337.62     1564.60    14594.91     9768.58    6.244    17.98   104.38  0.01441  0.900  
    110      579.01      828.65      958.39    10971.98    12689.90   13.241    17.27   104.08  0.01508  0.900  
    111      578.22      833.33      958.39    11003.44    12654.83   13.204    17.27   104.09  0.01508  0.900  
    112      536.04      606.80      862.95     9541.69    13569.67   15.725    17.14   104.22  0.01524  0.900  
    113      535.24      611.47      862.95     9589.22    13532.97   15.682    17.14   104.21  0.01524  0.900  
    114      493.06      410.67      770.41     7745.97    14531.55   18.862    17.01   104.38  0.01541  0.900  
    115      492.27      415.34      770.41     7815.16    14496.28   18.816    17.01   104.38  0.01541  0.900  
    116      450.09      240.84      680.70     5453.24    15412.73   22.643    16.88   104.37  0.01555  0.900  
    117      449.30      245.52      680.70     5548.90    15384.40   22.601    16.88   104.38  0.01555  0.900  
    118      444.70      229.31      671.15     5275.62    15441.16   23.007    16.87   104.35  0.01556  0.900  
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    119      407.12       98.05      593.69     2639.95    15984.73   26.925    16.78   104.12  0.01561  0.900  
    120      406.32      102.73      593.69     2763.56    15971.31   26.902    16.78   104.11  0.01561  0.900  
    121      364.14      -21.04      509.39     -661.25    16007.17   31.424    16.63   104.34  0.01582  0.900  
    122      363.35      -16.36      509.39     -514.48    16017.28   31.444    16.63   104.34  0.01582  0.900  
    123      321.17     -119.12      427.82    -4253.64    15276.99   35.709    16.52   104.30  0.01594  0.900  
    124      320.37     -114.44      427.82    -4096.93    15316.05   35.800    16.52   104.32  0.01594  0.900  
    125      278.19     -195.92      349.09    -7712.51    13742.40   39.367    16.39   104.24  0.01608  0.900  
    126      277.40     -191.23      349.09    -7564.46    13808.55   39.556    16.39   104.24  0.01608  0.900  
    127      235.22     -251.08      273.32   -10535.57    11468.68   41.961    16.25   104.39  0.01627  0.900  
    128      234.42     -246.39      273.32   -10430.10    11569.81   42.331    16.25   104.40  0.01627  0.900  
    129      192.24     -288.63      200.52   -12664.91     8798.63   43.879    16.16   104.22  0.01635  0.900  
    130      191.45     -283.94      200.52   -12594.31     8894.15   44.355    16.15   104.23  0.01636  0.900  
    131      149.27     -288.41      130.70   -13907.11     6302.39   48.220    16.02   104.29  0.01653  0.900  
    132      148.47     -283.78      130.70   -13865.57     6386.01   48.860    16.02   104.28  0.01653  0.900  
    133      106.29     -274.65       63.86   -14730.68     3425.04   53.635    15.87   104.37  0.01673  0.900  
    134      105.49     -270.02       63.86   -14713.12     3479.58   54.489    15.87   104.37  0.01673  0.900  
    135       63.31     -274.48        0.00   -15043.60       -0.00   54.808    15.81   104.02  0.01674  0.900  
    136      989.58    -4583.54     -661.57   -17953.96    -2591.39    3.917    18.46   104.30  0.01395  0.900  
    137      737.48    -2911.85     -443.22   -17112.05    -2604.67    5.877    17.72   104.31  0.01466  0.900  
    138      736.67    -2907.26     -443.22   -17109.02    -2608.32    5.885    17.72   104.31  0.01466  0.900  
    139      693.07    -2636.62     -405.70   -16960.80    -2609.78    6.433    17.59   104.32  0.01479  0.900  
    140      692.26    -2632.12     -405.70   -16957.72    -2613.77    6.443    17.59   104.32  0.01479  0.900  
    141      648.66    -2380.33     -368.27   -16810.39    -2600.81    7.062    17.46   104.32  0.01492  0.900  
    142      647.86    -2375.83     -368.27   -16807.28    -2605.25    7.074    17.46   104.32  0.01492  0.900  
    143      604.26    -2142.80     -330.94   -16661.64    -2573.26    7.776    17.34   104.32  0.01505  0.900  
    144      603.45    -2138.29     -330.94   -16658.48    -2578.18    7.791    17.33   104.32  0.01506  0.900  
    145      598.70    -2114.87     -326.88   -16642.79    -2572.36    7.869    17.32   104.32  0.01507  0.900  
    146      559.85    -1923.88     -293.71   -16514.73    -2521.19    8.584    17.21   104.31  0.01519  0.900  
    147      559.04    -1919.38     -293.71   -16511.51    -2526.60    8.603    17.20   104.32  0.01519  0.900  
    148      515.44    -1726.44     -256.58   -16370.78    -2432.99    9.482    17.08   104.31  0.01532  0.900  
    149      514.63    -1721.96     -256.58   -16367.53    -2438.83    9.505    17.07   104.31  0.01533  0.900  
    150      471.03    -1553.31     -219.57   -16231.25    -2294.34   10.449    16.95   104.29  0.01546  0.900  
    151      470.23    -1548.83     -219.57   -16227.97    -2300.50   10.478    16.95   104.29  0.01546  0.900  
    152      426.63    -1404.56     -182.67   -16097.16    -2093.46   11.461    16.82   104.27  0.01560  0.900  
    153      425.82    -1400.09     -182.67   -16093.86    -2099.73   11.495    16.82   104.27  0.01560  0.900  
    154      382.22    -1280.30     -145.88   -15969.66    -1819.67   12.473    16.69   104.24  0.01573  0.900  
    155      381.41    -1275.84     -145.88   -15966.38    -1825.67   12.514    16.69   104.24  0.01574  0.900  
    156      337.81    -1182.90     -109.23   -15849.74    -1463.52   13.399    16.57   104.20  0.01587  0.900  
    157      337.01    -1178.45     -109.23   -15846.53    -1468.76   13.447    16.57   104.20  0.01587  0.900  
    158      293.41    -1114.25      -72.69   -15737.37    -1026.67   14.124    16.45   104.15  0.01600  0.900  
    159      292.60    -1109.79      -72.69   -15734.27    -1030.58   14.178    16.45   104.15  0.01600  0.900  
    160      249.00    -1130.56      -36.28   -15633.47     -501.70   13.828    16.33   104.08  0.01612  0.900  
    161      248.20    -1125.88      -36.28   -15630.56     -503.70   13.883    16.33   104.08  0.01612  0.900  
    162      204.60    -1137.65       -0.00   -15528.13       -0.00   13.649    16.21   104.02  0.01625  0.900  
    163      823.19     -354.25     -314.59   -13149.15   -11677.04   37.118    17.98   104.32  0.01440  0.900  
    164      579.30     -351.88     -211.32   -14381.11    -8636.58   40.869    17.28   104.16  0.01509  0.900  
    165      578.50     -347.20     -211.32   -14321.83    -8716.96   41.249    17.27   104.17  0.01509  0.900  
    166      536.32     -346.97     -193.53   -14523.95    -8101.01   41.859    17.15   104.17  0.01522  0.900  
    167      535.51     -342.29     -193.53   -14480.47    -8187.33   42.305    17.15   104.16  0.01522  0.900  
    168      493.33     -342.13     -175.76   -14636.52    -7519.20   42.780    17.03   104.22  0.01536  0.900  
    169      492.53     -337.45     -175.76   -14594.81    -7601.87   43.251    17.02   104.21  0.01536  0.900  
    170      450.35     -337.37     -158.02   -14759.55    -6913.43   43.749    16.90   104.27  0.01551  0.900  
    171      449.55     -332.68     -158.02   -14719.83    -6991.92   44.246    16.90   104.26  0.01551  0.900  
    172      444.95     -332.68     -156.10   -14738.47    -6915.32   44.302    16.88   104.27  0.01553  0.900  
    173      407.37     -332.68     -140.32   -14893.75    -6281.89   44.769    16.77   104.33  0.01567  0.900  
    174      406.56     -328.00     -140.32   -14856.31    -6355.58   45.294    16.77   104.32  0.01567  0.900  
    175      364.38     -328.07     -122.65   -15039.94    -5622.54   45.844    16.63   104.39  0.01583  0.900  
    176      363.58     -323.39     -122.65   -15005.10    -5690.76   46.400    16.63   104.38  0.01583  0.900  
    177      321.40     -323.53     -105.01   -15103.18    -4902.03   46.682    16.51   104.39  0.01597  0.900  
    178      320.60     -318.85     -105.01   -15082.82    -4967.33   47.304    16.50   104.39  0.01598  0.900  
    179      278.42     -319.07      -87.41   -15151.32    -4150.69   47.487    16.38   104.38  0.01612  0.900  
    180      277.61     -314.38      -87.41   -15133.22    -4207.48   48.136    16.38   104.38  0.01612  0.900  
    181      235.44     -314.67      -69.85   -15206.72    -3375.31   48.325    16.26   104.37  0.01626  0.900  
    182      234.63     -309.99      -69.85   -15191.10    -3422.78   49.005    16.25   104.37  0.01626  0.900  
    183      192.45     -310.36      -52.32   -15250.53    -2571.09   49.139    16.13   104.34  0.01640  0.900  
    184      191.65     -305.67      -52.32   -15244.21    -2609.39   49.871    16.13   104.35  0.01641  0.900  
    185      149.47     -306.11      -34.84   -15179.55    -1727.69   49.588    16.02   104.24  0.01652  0.900  
    186      148.67     -301.43      -34.84   -15174.32    -1753.92   50.341    16.02   104.24  0.01652  0.900  
    187      106.49     -301.95      -17.40   -15111.59     -870.81   50.047    15.92   104.13  0.01662  0.900  
    188      105.68     -297.26      -17.40   -15107.51     -884.28   50.822    15.92   104.13  0.01663  0.900  
    189       63.50     -297.85        0.00   -15044.26       -0.00   50.509    15.81   104.02  0.01674  0.900  
    190      989.30    -1122.75     -349.24   -17309.74    -5384.31   15.417    18.45   104.39  0.01398  0.900  
    191      737.20    -1128.34     -234.76   -16938.23    -3524.14   15.012    17.72   104.37  0.01467  0.900  
    192      736.40    -1123.67     -234.76   -16931.86    -3537.45   15.068    17.72   104.37  0.01467  0.900  
    193      692.80    -1125.13     -215.01   -16863.28    -3222.61   14.988    17.59   104.36  0.01479  0.900  
    194      692.00    -1120.46     -215.01   -16857.20    -3234.86   15.045    17.59   104.36  0.01480  0.900  
    195      648.40    -1122.07     -195.29   -16782.64    -2920.97   14.957    17.46   104.36  0.01493  0.900  
    196      647.59    -1117.40     -195.29   -16778.94    -2932.52   15.016    17.46   104.36  0.01493  0.900  
    197      603.99    -1119.16     -175.60   -16657.35    -2613.58   14.884    17.33   104.32  0.01505  0.900  
    198      603.19    -1114.50     -175.60   -16653.75    -2623.95   14.943    17.33   104.32  0.01506  0.900  
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    199      598.44    -1114.71     -173.46   -16640.49    -2589.40   14.928    17.32   104.32  0.01507  0.900  
    200      559.59    -1116.40     -155.94   -16531.92    -2309.15   14.808    17.21   104.29  0.01518  0.900  
    201      558.79    -1111.73     -155.94   -16528.41    -2318.35   14.867    17.20   104.29  0.01519  0.900  
    202      515.19    -1113.79     -136.31   -16406.46    -2007.84   14.730    17.08   104.26  0.01531  0.900  
    203      514.39    -1109.13     -136.31   -16403.04    -2015.87   14.789    17.08   104.26  0.01532  0.900  
    204      470.79    -1111.34     -116.71   -16281.05    -1709.84   14.650    16.95   104.22  0.01545  0.900  
    205      469.99    -1106.68     -116.71   -16277.73    -1716.70   14.709    16.95   104.22  0.01545  0.900  
    206      426.39    -1109.05      -97.16   -16155.61    -1415.30   14.567    16.82   104.19  0.01558  0.900  
    207      425.59    -1104.39      -97.16   -16152.39    -1421.00   14.626    16.82   104.19  0.01558  0.900  
    208      381.99    -1106.92      -77.64   -16030.19    -1124.39   14.482    16.70   104.16  0.01571  0.900  
    209      381.19    -1102.25      -77.64   -16027.07    -1128.93   14.540    16.70   104.16  0.01571  0.900  
    210      337.59    -1104.96      -58.17   -15904.70     -837.25   14.394    16.57   104.12  0.01585  0.900  
    211      336.79    -1100.29      -58.17   -15901.67     -840.64   14.452    16.57   104.12  0.01585  0.900  
    212      293.19    -1103.17      -38.73   -15779.02     -554.02   14.303    16.45   104.09  0.01598  0.900  
    213      292.39    -1098.50      -38.73   -15776.09     -556.27   14.361    16.45   104.09  0.01598  0.900  
    214      248.79    -1101.56      -19.34   -15653.27     -274.89   14.210    16.33   104.05  0.01611  0.900  
    215      247.99    -1096.89      -19.34   -15650.44     -276.01   14.268    16.33   104.05  0.01612  0.900  
    216      204.39    -1100.14        0.00   -15527.42       -0.00   14.114    16.21   104.02  0.01625  0.900  
    217      823.23     -354.44     -302.55   -13393.21   -11432.41   37.787    17.99   104.31  0.01440  0.900  
    218      579.34     -352.09     -203.20   -14545.97    -8394.91   41.314    17.28   104.15  0.01509  0.900  
    219      578.54     -347.40     -203.20   -14490.23    -8475.50   41.710    17.27   104.15  0.01509  0.900  
    220      536.36     -347.17     -186.08   -14642.65    -7848.35   42.177    17.15   104.20  0.01523  0.900  
    221      535.56     -342.49     -186.08   -14600.11    -7932.65   42.630    17.15   104.19  0.01523  0.900  
    222      493.38     -342.33     -168.99   -14748.48    -7280.55   43.082    17.02   104.24  0.01537  0.900  
    223      492.57     -337.65     -168.99   -14707.70    -7361.21   43.560    17.02   104.24  0.01537  0.900  
    224      450.39     -337.57     -151.93   -14864.23    -6689.98   44.033    16.90   104.29  0.01552  0.900  
    225      449.59     -332.88     -151.93   -14825.44    -6766.48   44.536    16.89   104.29  0.01552  0.900  
    226      445.00     -332.88     -150.08   -14843.16    -6691.83   44.590    16.88   104.29  0.01554  0.900  
    227      407.41     -332.88     -134.90   -14990.56    -6074.97   45.033    16.76   104.35  0.01567  0.900  
    228      406.61     -328.20     -134.90   -14954.04    -6146.70   45.564    16.76   104.34  0.01567  0.900  
    229      364.43     -328.27     -117.91   -15115.24    -5428.99   46.045    16.63   104.40  0.01583  0.900  
    230      363.62     -323.59     -117.91   -15093.49    -5499.67   46.645    16.63   104.40  0.01583  0.900  
    231      321.44     -323.73     -100.95   -15150.93    -4724.33   46.801    16.51   104.39  0.01597  0.900  
    232      320.64     -319.05     -100.95   -15131.16    -4787.46   47.426    16.50   104.39  0.01598  0.900  
    233      278.46     -319.27      -84.02   -15192.41    -3998.22   47.585    16.38   104.38  0.01612  0.900  
    234      277.66     -314.58      -84.02   -15174.83    -4053.07   48.238    16.38   104.38  0.01612  0.900  
    235      235.48     -314.88      -67.14   -15240.70    -3249.59   48.402    16.26   104.37  0.01626  0.900  
    236      234.67     -310.19      -67.14   -15225.52    -3295.38   49.084    16.25   104.37  0.01626  0.900  
    237      192.49     -310.56      -50.29   -15259.87    -2471.17   49.137    16.14   104.33  0.01640  0.900  
    238      191.69     -305.88      -50.29   -15253.68    -2508.00   49.869    16.13   104.34  0.01640  0.900  
    239      149.51     -306.32      -33.49   -15186.01    -1660.14   49.576    16.03   104.23  0.01651  0.900  
    240      148.71     -301.63      -33.49   -15180.88    -1685.35   50.329    16.02   104.23  0.01652  0.900  
    241      106.53     -302.15      -16.72   -15114.98     -836.55   50.025    15.92   104.13  0.01662  0.900  
    242      105.73     -297.47      -16.72   -15110.96     -849.50   50.799    15.92   104.13  0.01663  0.900  
    243       63.55     -298.06        0.00   -15044.41       -0.00   50.475    15.81   104.02  0.01674  0.900  
    244      989.35    -1122.94     -337.20   -17355.78    -5211.62   15.456    18.45   104.38  0.01397  0.900  
    245      737.24    -1128.54     -226.64   -16969.55    -3407.85   15.037    17.72   104.36  0.01467  0.900  
    246      736.44    -1123.87     -226.64   -16963.29    -3420.76   15.094    17.72   104.36  0.01467  0.900  
    247      692.84    -1125.33     -207.57   -16892.01    -3115.72   15.011    17.59   104.36  0.01479  0.900  
    248      692.04    -1120.66     -207.57   -16886.04    -3127.60   15.068    17.59   104.36  0.01480  0.900  
    249      648.44    -1122.27     -188.52   -16791.20    -2820.64   14.962    17.46   104.34  0.01492  0.900  
    250      647.64    -1117.60     -188.52   -16787.55    -2831.79   15.021    17.46   104.35  0.01493  0.900  
    251      604.04    -1119.36     -169.51   -16665.10    -2523.60   14.888    17.33   104.31  0.01505  0.900  
    252      603.24    -1114.70     -169.51   -16661.53    -2533.63   14.947    17.33   104.31  0.01506  0.900  
    253      598.49    -1114.91     -167.44   -16648.18    -2500.24   14.932    17.32   104.31  0.01507  0.900  
    254      559.64    -1116.60     -150.52   -16538.85    -2229.47   14.812    17.21   104.28  0.01518  0.900  
    255      558.84    -1111.93     -150.52   -16535.38    -2238.36   14.871    17.20   104.28  0.01518  0.900  
    256      515.24    -1113.99     -131.57   -16412.56    -1938.40   14.733    17.08   104.25  0.01531  0.900  
    257      514.44    -1109.33     -131.57   -16409.17    -1946.15   14.792    17.08   104.25  0.01532  0.900  
    258      470.84    -1111.54     -112.65   -16286.33    -1650.57   14.652    16.95   104.22  0.01544  0.900  
    259      470.04    -1106.88     -112.65   -16283.03    -1657.19   14.711    16.95   104.22  0.01545  0.900  
    260      426.44    -1109.25      -93.77   -16160.06    -1366.11   14.568    16.82   104.18  0.01558  0.900  
    261      425.64    -1104.59      -93.77   -16156.86    -1371.62   14.627    16.82   104.18  0.01558  0.900  
    262      382.03    -1107.12      -74.93   -16033.79    -1085.21   14.482    16.70   104.15  0.01571  0.900  
    263      381.23    -1102.45      -74.93   -16030.68    -1089.60   14.541    16.70   104.15  0.01571  0.900  
    264      337.63    -1105.16      -56.14   -15907.44     -808.00   14.394    16.57   104.12  0.01585  0.900  
    265      336.83    -1100.49      -56.14   -15904.43     -811.27   14.452    16.57   104.12  0.01585  0.900  
    266      293.23    -1103.37      -37.38   -15780.90     -534.62   14.302    16.45   104.09  0.01598  0.900  
    267      292.43    -1098.70      -37.38   -15777.99     -536.79   14.361    16.45   104.09  0.01598  0.900  
    268      248.83    -1101.77      -18.67   -15654.28     -265.24   14.208    16.33   104.05  0.01611  0.900  
    269      248.03    -1097.10      -18.67   -15651.46     -266.32   14.266    16.33   104.05  0.01612  0.900  
    270      204.43    -1100.34        0.00   -15527.56       -0.00   14.112    16.21   104.02  0.01625  0.900  
    271      815.12     2602.96     1031.72    16319.55     6468.49    6.270    17.94   104.22  0.01443  0.900  
    272      571.23      976.89      599.85    14266.96     8760.43   14.604    17.25   104.40  0.01516  0.900  
    273      570.43      981.55      599.85    14285.05     8729.88   14.554    17.24   104.40  0.01516  0.900  
    274      528.25      742.99      534.51    13447.38     9674.06   18.099    17.12   104.37  0.01529  0.900  
    275      527.45      747.63      534.51    13473.21     9632.46   18.021    17.12   104.37  0.01529  0.900  
    276      485.27      534.92      472.04    12334.57    10884.77   23.059    16.99   104.30  0.01542  0.900  
    277      484.47      539.56      472.04    12382.50    10833.08   22.949    16.99   104.31  0.01542  0.900  
    278      442.29      353.29      412.37    10617.94    12393.69   30.055    16.88   104.08  0.01550  0.900  
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    279      441.49      357.93      412.37    10690.86    12316.99   29.869    16.88   104.09  0.01550  0.900  
    280      436.89      340.45      406.10    10480.78    12501.71   30.785    16.87   104.06  0.01551  0.900  
    281      399.31      198.83      355.37     7894.33    14109.25   39.703    16.74   104.38  0.01571  0.900  
    282      398.50      203.48      355.37     8038.52    14038.96   39.506    16.74   104.38  0.01571  0.900  
    283      356.32       68.89      301.04     3566.92    15587.92   51.781    16.63   104.19  0.01579  0.900  
    284      355.52       73.53      301.04     3792.22    15524.63   51.570    16.63   104.21  0.01580  0.900  
    285      313.34      -38.57      249.39    -2424.49    15677.07   62.862    16.48   104.41  0.01600  0.900  
    286      312.54      -33.92      249.39    -2135.30    15699.79   62.953    16.48   104.40  0.01600  0.900  
    287      270.36     -118.48      200.53    -8003.23    13545.13   67.547    16.37   104.26  0.01611  0.900  
    288      269.56     -113.82      200.53    -7767.29    13684.15   68.240    16.37   104.25  0.01611  0.900  
    289      227.38     -168.55      154.58   -11460.02    10510.21   67.991    16.24   104.33  0.01628  0.900  
    290      226.58     -163.88      154.58   -11303.64    10661.99   68.973    16.23   104.34  0.01628  0.900  
    291      184.40     -206.41      111.55   -13565.69     7331.30   65.721    16.14   104.19  0.01636  0.900  
    292      183.60     -201.74      111.55   -13500.88     7465.21   66.921    16.15   104.18  0.01636  0.900  
    293      141.42     -234.54       71.44   -14582.69     4442.18   62.176    15.97   104.39  0.01661  0.900  
    294      140.61     -229.87       71.44   -14557.59     4524.64   63.330    15.97   104.39  0.01661  0.900  
    295       98.43     -252.93       34.26   -14973.94     2028.25   59.201    15.87   104.28  0.01672  0.900  
    296       97.63     -248.26       34.26   -14967.62     2065.53   60.289    15.86   104.29  0.01672  0.900  
    297       55.45     -256.14        0.00   -15016.12       -0.00   58.625    15.79   104.02  0.01677  0.900  
    298      962.35    -4907.32     -108.86   -18047.04     -400.35    3.678    18.37   104.06  0.01400  0.900  
    299      710.25    -3078.11      -72.14   -17202.08     -403.16    5.589    17.64   104.07  0.01470  0.900  
    300      709.45    -3073.49      -72.14   -17199.34     -403.71    5.596    17.64   104.07  0.01470  0.900  
    301      665.85    -2775.87      -65.91   -17052.40     -404.87    6.143    17.51   104.07  0.01482  0.900  
    302      665.04    -2771.31      -65.91   -17049.64     -405.48    6.152    17.51   104.07  0.01483  0.900  
    303      621.44    -2492.75      -59.71   -16902.72     -404.89    6.781    17.39   104.07  0.01496  0.900  
    304      620.64    -2488.19      -59.71   -16899.96     -405.57    6.792    17.39   104.07  0.01496  0.900  
    305      577.04    -2228.61      -53.55   -16753.14     -402.59    7.517    17.26   104.07  0.01509  0.900  
    306      576.23    -2224.05      -53.55   -16750.35     -403.34    7.531    17.26   104.07  0.01509  0.900  
    307      571.48    -2197.77      -52.89   -16734.37     -402.70    7.614    17.24   104.07  0.01510  0.900  
    308      532.63    -1983.35      -47.44   -16603.68     -397.12    8.372    17.13   104.07  0.01522  0.900  
    309      531.83    -1978.82      -47.44   -16600.90     -397.97    8.389    17.13   104.07  0.01522  0.900  
    310      488.23    -1760.80      -41.36   -16454.59     -386.50    9.345    17.01   104.07  0.01536  0.900  
    311      487.43    -1756.29      -41.36   -16451.81     -387.43    9.367    17.00   104.07  0.01536  0.900  
    312      443.83    -1564.98      -35.32   -16306.08     -368.05   10.419    16.88   104.06  0.01549  0.900  
    313      443.02    -1560.47      -35.32   -16303.29     -369.05   10.448    16.88   104.06  0.01550  0.900  
    314      399.42    -1395.96      -29.33   -16158.40     -339.50   11.575    16.75   104.06  0.01563  0.900  
    315      398.62    -1391.46      -29.33   -16155.59     -340.54   11.611    16.75   104.06  0.01564  0.900  
    316      355.02    -1253.90      -23.38   -16011.75     -298.53   12.770    16.63   104.06  0.01577  0.900  
    317      354.22    -1249.40      -23.38   -16008.95     -299.55   12.813    16.63   104.06  0.01578  0.900  
    318      310.62    -1139.97      -17.47   -15866.07     -243.12   13.918    16.50   104.05  0.01591  0.900  
    319      309.82    -1135.48      -17.47   -15863.27     -244.05   13.971    16.50   104.05  0.01592  0.900  
    320      266.22    -1055.36      -11.60   -15721.68     -172.84   14.897    16.38   104.04  0.01605  0.900  
    321      265.42    -1050.72      -11.60   -15718.90     -173.57   14.960    16.38   104.04  0.01606  0.900  
    322      221.82    -1018.08       -8.17   -15575.25     -124.96   15.299    16.26   104.04  0.01620  0.900  
    323      221.02    -1013.44       -8.17   -15572.48     -125.51   15.366    16.26   104.04  0.01620  0.900  
    324      177.42    -1008.04       -0.00   -15435.85       -0.00   15.313    16.14   104.02  0.01634  0.900  
    325      489.11     2601.60      929.99    15525.08     5549.73    5.968    17.02   104.18  0.01537  0.900  
    326      342.78     1093.11      461.89    14686.49     6205.72   13.436    16.59   104.25  0.01585  0.900  
    327      342.30     1095.89      461.89    14691.13     6191.89   13.406    16.59   104.25  0.01585  0.900  
    328      316.99      859.42      394.36    14400.89     6608.02   16.756    16.51   104.29  0.01595  0.900  
    329      316.51      862.19      394.36    14407.55     6589.89   16.710    16.51   104.29  0.01595  0.900  
    330      291.20      651.38      330.94    14053.95     7140.20   21.576    16.43   104.34  0.01605  0.900  
    331      290.72      654.14      330.94    14063.88     7115.07   21.500    16.43   104.34  0.01605  0.900  
    332      265.41      469.59      272.22    13600.67     7884.23   28.963    16.35   104.41  0.01616  0.900  
    333      264.93      472.35      272.22    13621.18     7849.95   28.837    16.34   104.41  0.01616  0.900  
    334      262.17      455.04      266.27    13554.13     7931.29   29.787    16.34   104.41  0.01617  0.900  
    335      239.62      314.78      218.93    12787.12     8893.63   40.622    16.27   104.37  0.01624  0.900  
    336      239.14      317.55      218.93    12822.28     8840.37   40.379    16.27   104.38  0.01625  0.900  
    337      213.83      184.28      171.09    11362.60    10549.29   61.659    16.21   104.26  0.01629  0.900  
    338      213.35      187.05      171.09    11442.71    10466.21   61.173    16.21   104.27  0.01630  0.900  
    339      188.04       76.08      128.69     7860.40    13296.24  103.319    16.12   104.36  0.01642  0.900  
    340      187.56       78.85      128.69     8060.57    13155.50  102.226    16.13   104.33  0.01641  0.900  
    341      162.26       -4.44       92.02     -738.12    15304.88  166.322    16.04   104.35  0.01651  0.900  
    342      161.78       -1.65       92.02     -275.39    15345.08  166.759    16.04   104.33  0.01651  0.900  
    343      136.47      -55.86       61.44   -10248.67    11272.33  183.482    15.96   104.39  0.01662  0.900  
    344      135.99      -53.06       61.44    -9971.67    11544.88  187.919    15.96   104.41  0.01663  0.900  
    345      110.68      -95.22       36.94   -14136.34     5484.57  148.467    15.88   104.37  0.01671  0.900  
    346      110.20      -92.42       36.94   -14070.32     5624.25  152.249    15.89   104.35  0.01671  0.900  
    347       84.89     -124.97       18.54   -14909.24     2211.60  119.307    15.82   104.31  0.01678  0.900  
    348       84.41     -122.17       18.54   -14902.85     2261.28  121.987    15.82   104.31  0.01678  0.900  
    349       59.10     -145.15        6.22   -14968.04      641.76  103.123    15.78   104.10  0.01679  0.900  
    350       58.62     -142.35        6.22   -14965.18      654.25  105.130    15.78   104.10  0.01679  0.900  
    351       33.31     -148.92        0.00   -14938.76       -0.00  100.315    15.72   104.02  0.01685  0.900  
    352      489.37    -2987.80     -106.50   -16441.22     -586.04    5.503    17.01   104.09  0.01536  0.900  
    353      343.03    -1477.38      -71.11   -15929.48     -766.71   10.782    16.59   104.11  0.01583  0.900  
    354      342.55    -1474.61      -71.11   -15927.73     -768.07   10.801    16.59   104.11  0.01583  0.900  
    355      317.25    -1237.95      -65.06   -15835.93     -832.20   12.792    16.52   104.12  0.01591  0.900  
    356      316.76    -1235.24      -65.06   -15834.13     -833.94   12.819    16.52   104.12  0.01591  0.900  
    357      291.46    -1024.29      -59.03   -15741.44     -907.11   15.368    16.44   104.13  0.01600  0.900  
    358      290.97    -1021.58      -59.03   -15739.59     -909.41   15.407    16.44   104.13  0.01600  0.900  
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    359      265.67     -836.93      -53.02   -15646.01     -991.12   18.695    16.37   104.14  0.01609  0.900  
    360      265.18     -834.22      -53.02   -15644.09     -994.22   18.753    16.37   104.14  0.01609  0.900  
    361      262.43     -816.90      -52.36   -15633.97    -1002.16   19.138    16.36   104.14  0.01610  0.900  
    362      239.87     -676.60      -47.03   -15549.95    -1080.89   22.983    16.30   104.16  0.01618  0.900  
    363      239.39     -673.87      -47.03   -15547.92    -1085.11   23.072    16.29   104.16  0.01618  0.900  
    364      214.09     -540.62      -41.07   -15453.34    -1173.91   28.585    16.22   104.17  0.01627  0.900  
    365      213.60     -537.88      -41.07   -15451.15    -1179.71   28.726    16.22   104.17  0.01627  0.900  
    366      188.29     -426.97      -35.13   -15356.45    -1263.43   35.966    16.15   104.18  0.01636  0.900  
    367      187.81     -424.24      -35.13   -15354.07    -1271.37   36.192    16.14   104.18  0.01636  0.900  
    368      162.51     -347.53      -29.21   -15265.93    -1283.23   43.927    16.07   104.18  0.01645  0.900  
    369      162.02     -344.75      -29.21   -15263.33    -1293.36   44.274    16.07   104.18  0.01645  0.900  
    370      136.71     -289.75      -23.32   -15182.96    -1222.04   52.400    16.00   104.18  0.01654  0.900  
    371      136.23     -286.96      -23.32   -15180.15    -1233.70   52.900    16.00   104.18  0.01654  0.900  
    372      110.93     -244.07      -17.45   -15107.25    -1080.37   61.897    15.93   104.16  0.01662  0.900  
    373      110.44     -241.27      -17.45   -15104.40    -1092.70   62.604    15.93   104.16  0.01662  0.900  
    374       85.13     -207.97      -11.61   -15039.94     -839.73   72.319    15.86   104.13  0.01670  0.900  
    375       84.65     -205.17      -11.61   -15037.20     -851.04   73.293    15.85   104.13  0.01670  0.900  
    376       59.35     -181.45       -7.80   -14968.72     -643.60   82.494    15.78   104.10  0.01679  0.900  
    377       58.86     -178.65       -7.80   -14966.09     -653.57   83.772    15.78   104.10  0.01679  0.900  
    378       33.56     -170.32       -0.00   -14939.61       -0.00   87.717    15.72   104.02  0.01685  0.900  
    379      815.02     2603.06     1034.26    16313.12     6481.59    6.267    17.94   104.22  0.01443  0.900  
    380      571.13      977.11      601.56    14255.38     8776.32   14.589    17.25   104.40  0.01516  0.900  
    381      570.33      981.77      601.56    14273.49     8745.75   14.539    17.24   104.40  0.01516  0.900  
    382      528.15      743.23      536.07    13435.33     9690.62   18.077    17.12   104.37  0.01529  0.900  
    383      527.34      747.87      536.07    13461.18     9649.00   17.999    17.11   104.37  0.01529  0.900  
    384      485.16      535.18      473.47    12319.66    10899.15   23.020    16.99   104.30  0.01542  0.900  
    385      484.36      539.82      473.47    12367.58    10847.46   22.911    16.99   104.30  0.01542  0.900  
    386      442.18      353.57      413.65    10604.50    12406.62   29.993    16.88   104.07  0.01550  0.900  
    387      441.38      358.21      413.65    10677.35    12329.99   29.808    16.88   104.09  0.01550  0.900  
    388      436.79      340.74      407.37    10465.50    12512.00   30.714    16.87   104.06  0.01551  0.900  
    389      399.20      199.14      356.51     7883.64    14113.86   39.589    16.74   104.38  0.01571  0.900  
    390      398.40      203.78      356.51     8027.47    14043.73   39.393    16.74   104.38  0.01571  0.900  
    391      356.22       69.21      302.04     3571.50    15586.33   51.604    16.63   104.19  0.01579  0.900  
    392      355.42       73.86      302.04     3796.01    15523.25   51.395    16.63   104.21  0.01580  0.900  
    393      313.24      -38.22      250.25    -2394.92    15679.32   62.656    16.48   104.41  0.01600  0.900  
    394      312.44      -33.57      250.25    -2106.63    15701.95   62.746    16.48   104.40  0.01600  0.900  
    395      270.26     -118.12      201.24    -7965.55    13571.22   67.438    16.37   104.25  0.01611  0.900  
    396      269.45     -113.46      201.24    -7725.62    13703.22   68.094    16.37   104.24  0.01611  0.900  
    397      227.28     -168.16      155.15   -11426.87    10542.71   67.951    16.24   104.33  0.01628  0.900  
    398      226.47     -163.50      155.15   -11270.12    10694.86   68.932    16.23   104.34  0.01628  0.900  
    399      184.29     -206.01      111.98   -13549.63     7365.26   65.773    16.14   104.19  0.01636  0.900  
    400      183.49     -201.33      111.98   -13484.47     7499.90   66.975    16.15   104.17  0.01636  0.900  
    401      141.31     -234.11       71.73   -14575.89     4466.00   62.261    15.97   104.39  0.01661  0.900  
    402      140.51     -229.44       71.73   -14550.64     4549.03   63.419    15.97   104.39  0.01661  0.900  
    403       98.33     -252.48       34.40   -14972.45     2040.11   59.301    15.87   104.28  0.01672  0.900  
    404       97.53     -247.81       34.40   -14966.10     2077.68   60.393    15.86   104.29  0.01672  0.900  
    405       55.35     -255.67        0.00   -15015.76       -0.00   58.732    15.79   104.02  0.01677  0.900  
    406      962.25    -4907.23     -106.33   -18047.46     -391.05    3.678    18.37   104.06  0.01400  0.900  
    407      710.14    -3077.89      -70.43   -17202.52     -393.64    5.589    17.64   104.06  0.01470  0.900  
    408      709.34    -3073.27      -70.43   -17199.78     -394.17    5.597    17.64   104.06  0.01470  0.900  
    409      665.74    -2775.63      -64.34   -17052.85     -395.29    6.144    17.51   104.07  0.01482  0.900  
    410      664.94    -2771.07      -64.34   -17050.09     -395.88    6.153    17.51   104.07  0.01483  0.900  
    411      621.34    -2492.49      -58.29   -16903.18     -395.28    6.782    17.39   104.07  0.01496  0.900  
    412      620.53    -2487.93      -58.29   -16900.42     -395.94    6.793    17.39   104.07  0.01496  0.900  
    413      576.93    -2228.33      -52.27   -16753.59     -393.01    7.518    17.26   104.07  0.01509  0.900  
    414      576.13    -2223.77      -52.27   -16750.82     -393.75    7.533    17.26   104.07  0.01509  0.900  
    415      571.38    -2197.48      -51.62   -16734.83     -393.12    7.615    17.24   104.07  0.01510  0.900  
    416      532.53    -1983.05      -46.30   -16604.14     -387.65    8.373    17.13   104.07  0.01522  0.900  
    417      531.72    -1978.51      -46.30   -16601.36     -388.47    8.391    17.13   104.07  0.01522  0.900  
    418      488.12    -1760.48      -40.36   -16455.03     -377.27    9.347    17.01   104.06  0.01536  0.900  
    419      487.32    -1755.97      -40.36   -16452.25     -378.17    9.369    17.00   104.06  0.01536  0.900  
    420      443.72    -1564.63      -34.47   -16306.50     -359.24   10.422    16.88   104.06  0.01549  0.900  
    421      442.92    -1560.12      -34.47   -16303.71     -360.21   10.450    16.88   104.06  0.01550  0.900  
    422      399.32    -1395.60      -28.62   -16158.75     -331.34   11.578    16.75   104.06  0.01563  0.900  
    423      398.52    -1391.09      -28.62   -16155.96     -332.36   11.614    16.75   104.06  0.01564  0.900  
    424      354.92    -1253.51      -22.81   -16012.04     -291.34   12.774    16.63   104.06  0.01577  0.900  
    425      354.12    -1249.01      -22.81   -16009.24     -292.34   12.818    16.63   104.06  0.01578  0.900  
    426      310.52    -1139.56      -17.04   -15866.23     -237.26   13.923    16.50   104.05  0.01591  0.900  
    427      309.72    -1135.07      -17.04   -15863.44     -238.16   13.976    16.50   104.05  0.01592  0.900  
    428      266.12    -1054.93      -11.32   -15721.70     -168.66   14.903    16.38   104.04  0.01605  0.900  
    429      265.32    -1050.29      -11.32   -15718.93     -169.37   14.966    16.38   104.04  0.01606  0.900  
    430      221.72    -1017.63       -8.03   -15575.08     -122.83   15.305    16.26   104.04  0.01620  0.900  
    431      220.92    -1012.99       -8.03   -15572.32     -123.37   15.373    16.26   104.04  0.01620  0.900  
    432      177.32    -1007.57       -0.00   -15435.50       -0.00   15.319    16.14   104.02  0.01634  0.900  
    433      815.21     -343.07      -45.63   -17399.30    -2313.97   50.716    17.95   104.28  0.01443  0.900  
    434      571.33     -334.24      -30.24   -16640.17    -1505.26   49.785    17.24   104.20  0.01513  0.900  
    435      570.52     -329.56      -30.24   -16635.67    -1526.22   50.479    17.24   104.20  0.01513  0.900  
    436      528.34     -328.20      -27.62   -16504.23    -1389.10   50.288    17.12   104.18  0.01526  0.900  
    437      527.54     -323.52      -27.62   -16499.81    -1408.81   51.001    17.12   104.19  0.01526  0.900  
    438      485.36     -322.21      -25.03   -16368.48    -1271.39   50.801    16.99   104.17  0.01539  0.900  
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    439      484.56     -317.53      -25.03   -16364.17    -1289.78   51.536    16.99   104.17  0.01539  0.900  
    440      442.38     -316.28      -22.45   -16232.90    -1152.09   51.325    16.87   104.16  0.01552  0.900  
    441      441.58     -311.60      -22.45   -16228.70    -1169.09   52.082    16.87   104.16  0.01552  0.900  
    442      436.98     -311.47      -22.17   -16214.41    -1154.00   52.058    16.86   104.16  0.01554  0.900  
    443      399.40     -310.41      -19.88   -16097.53    -1031.15   51.860    16.75   104.14  0.01565  0.900  
    444      398.59     -305.73      -19.88   -16093.44    -1046.67   52.640    16.75   104.15  0.01566  0.900  
    445      356.41     -304.60      -17.34   -15962.38     -908.52   52.404    16.63   104.13  0.01579  0.900  
    446      355.61     -299.92      -17.34   -15958.41     -922.47   53.209    16.62   104.13  0.01579  0.900  
    447      313.43     -298.86      -14.81   -15827.24     -784.17   52.958    16.51   104.12  0.01592  0.900  
    448      312.63     -294.18      -14.81   -15823.41     -796.46   53.788    16.50   104.12  0.01593  0.900  
    449      270.45     -293.19      -12.30   -15692.32     -658.06   53.522    16.39   104.10  0.01606  0.900  
    450      269.65     -288.51      -12.30   -15688.65     -668.58   54.377    16.38   104.10  0.01606  0.900  
    451      227.47     -287.60       -9.80   -15557.62     -530.16   54.095    16.27   104.09  0.01619  0.900  
    452      226.66     -282.92       -9.80   -15554.10     -538.81   54.977    16.27   104.09  0.01620  0.900  
    453      184.48     -282.08       -7.32   -15422.92     -400.43   54.675    16.15   104.07  0.01633  0.900  
    454      183.68     -277.40       -7.32   -15419.57     -407.09   55.586    16.15   104.07  0.01634  0.900  
    455      141.50     -276.64       -4.86   -15288.68     -268.84   55.265    16.03   104.05  0.01647  0.900  
    456      140.70     -271.96       -4.86   -15285.52     -273.41   56.204    16.03   104.05  0.01647  0.900  
    457       98.52     -271.29       -2.42   -15153.41     -135.36   55.858    15.91   104.04  0.01661  0.900  
    458       97.72     -266.61       -2.42   -15150.39     -137.71   56.827    15.91   104.04  0.01662  0.900  
    459       55.54     -266.01        0.00   -15016.42       -0.00   56.450    15.79   104.02  0.01677  0.900  
    460      962.19    -1155.49      -47.63   -18017.87     -742.74   15.593    18.37   104.10  0.01400  0.900  
    461      710.08    -1113.44      -31.56   -17194.55     -487.32   15.443    17.64   104.08  0.01470  0.900  
    462      709.28    -1108.76      -31.56   -17191.68     -489.30   15.505    17.64   104.08  0.01470  0.900  
    463      665.68    -1102.02      -28.83   -17048.41     -445.99   15.470    17.51   104.07  0.01483  0.900  
    464      664.88    -1097.34      -28.83   -17045.55     -447.82   15.534    17.51   104.07  0.01483  0.900  
    465      621.28    -1090.78      -26.12   -16902.19     -404.71   15.496    17.39   104.07  0.01496  0.900  
    466      620.47    -1086.10      -26.12   -16899.33     -406.38   15.560    17.38   104.07  0.01496  0.900  
    467      576.87    -1079.72      -23.42   -16755.90     -363.51   15.519    17.26   104.06  0.01509  0.900  
    468      576.07    -1075.04      -23.42   -16753.07     -365.03   15.584    17.26   104.06  0.01509  0.900  
    469      571.32    -1074.37      -23.13   -16737.43     -360.37   15.579    17.24   104.06  0.01510  0.900  
    470      532.47    -1068.86      -20.75   -16609.54     -322.40   15.540    17.13   104.06  0.01522  0.900  
    471      531.67    -1064.18      -20.75   -16606.71     -323.76   15.605    17.13   104.06  0.01522  0.900  
    472      488.07    -1058.20      -18.09   -16463.12     -281.41   15.558    17.01   104.05  0.01535  0.900  
    473      487.26    -1053.52      -18.09   -16460.31     -282.61   15.624    17.00   104.05  0.01536  0.900  
    474      443.66    -1047.77      -15.45   -16316.64     -240.56   15.573    16.88   104.05  0.01549  0.900  
    475      442.86    -1043.09      -15.45   -16313.83     -241.61   15.640    16.88   104.05  0.01549  0.900  
    476      399.26    -1037.56      -12.83   -16170.11     -199.89   15.585    16.75   104.04  0.01563  0.900  
    477      398.46    -1032.88      -12.83   -16167.32     -200.76   15.653    16.75   104.04  0.01563  0.900  
    478      354.86    -1027.60      -10.22   -16023.52     -159.40   15.593    16.63   104.04  0.01577  0.900  
    479      354.05    -1022.92      -10.22   -16020.75     -160.11   15.662    16.63   104.04  0.01577  0.900  
    480      310.45    -1017.88       -7.64   -15876.58     -119.14   15.598    16.51   104.03  0.01591  0.900  
    481      309.65    -1013.20       -7.64   -15873.82     -119.67   15.667    16.50   104.03  0.01591  0.900  
    482      266.05    -1008.41       -5.07   -15729.55      -79.13   15.598    16.38   104.03  0.01605  0.900  
    483      265.25    -1003.73       -5.07   -15726.80      -79.49   15.668    16.38   104.03  0.01605  0.900  
    484      221.65     -999.22       -2.53   -15582.44      -39.41   15.595    16.26   104.02  0.01619  0.900  
    485      220.85     -994.54       -2.53   -15579.70      -39.58   15.665    16.26   104.02  0.01620  0.900  
    486      177.24     -990.30       -0.00   -15435.26       -0.00   15.586    16.14   104.02  0.01634  0.900  
    487      815.11     -342.98      -43.09   -17409.28    -2187.30   50.759    17.95   104.26  0.01443  0.900  
    488      571.22     -334.02      -28.52   -16646.93    -1421.63   49.838    17.24   104.19  0.01513  0.900  
    489      570.42     -329.34      -28.52   -16642.52    -1441.44   50.533    17.24   104.19  0.01513  0.900  
    490      528.24     -327.96      -26.06   -16510.50    -1311.71   50.343    17.12   104.17  0.01526  0.900  
    491      527.44     -323.28      -26.06   -16506.18    -1330.36   51.059    17.12   104.18  0.01526  0.900  
    492      485.26     -321.95      -23.60   -16374.26    -1200.39   50.860    16.99   104.16  0.01539  0.900  
    493      484.45     -317.27      -23.60   -16370.04    -1217.78   51.597    16.99   104.16  0.01539  0.900  
    494      442.27     -315.99      -21.16   -16238.17    -1087.58   51.387    16.87   104.15  0.01552  0.900  
    495      441.47     -311.31      -21.16   -16234.04    -1103.65   52.147    16.87   104.15  0.01552  0.900  
    496      436.88     -311.18      -20.90   -16219.69    -1089.39   52.123    16.86   104.15  0.01554  0.900  
    497      399.29     -310.10      -18.74   -16102.26     -973.25   51.925    16.75   104.14  0.01565  0.900  
    498      398.49     -305.42      -18.74   -16098.24     -987.93   52.708    16.75   104.14  0.01566  0.900  
    499      356.31     -304.28      -16.34   -15966.56     -857.39   52.474    16.63   104.12  0.01579  0.900  
    500      355.51     -299.60      -16.34   -15962.67     -870.57   53.281    16.63   104.13  0.01579  0.900  
    501      313.33     -298.52      -13.95   -15830.85     -739.92   53.032    16.51   104.11  0.01592  0.900  
    502      312.53     -293.84      -13.95   -15827.08     -751.52   53.864    16.50   104.11  0.01592  0.900  
    503      270.35     -292.83      -11.58   -15695.32     -620.83   53.599    16.39   104.10  0.01606  0.900  
    504      269.54     -288.15      -11.58   -15691.70     -630.76   54.457    16.39   104.10  0.01606  0.900  
    505      227.36     -287.21       -9.23   -15560.00     -500.08   54.176    16.27   104.08  0.01619  0.900  
    506      226.56     -282.53       -9.23   -15556.53     -508.24   55.061    16.27   104.08  0.01620  0.900  
    507      184.38     -281.67       -6.90   -15424.67     -377.64   54.761    16.15   104.07  0.01633  0.900  
    508      183.58     -276.99       -6.90   -15421.35     -383.94   55.674    16.15   104.07  0.01633  0.900  
    509      141.40     -276.21       -4.58   -15289.76     -253.50   55.355    16.03   104.05  0.01647  0.900  
    510      140.60     -271.53       -4.58   -15286.62     -257.81   56.297    16.03   104.05  0.01647  0.900  
    511       98.42     -270.83       -2.28   -15153.78     -127.61   55.952    15.91   104.04  0.01661  0.900  
    512       97.61     -266.15       -2.28   -15150.77     -129.83   56.925    15.91   104.04  0.01662  0.900  
    513       55.43     -265.54        0.00   -15016.06       -0.00   56.549    15.79   104.02  0.01677  0.900  
    514      962.08    -1155.39      -45.10   -18020.81     -703.40   15.597    18.37   104.10  0.01400  0.900  
    515      709.98    -1113.23      -29.85   -17196.38     -461.06   15.447    17.64   104.07  0.01470  0.900  
    516      709.18    -1108.55      -29.85   -17193.52     -462.92   15.510    17.64   104.07  0.01470  0.900  
    517      665.58    -1101.78      -27.26   -17050.07     -421.87   15.475    17.51   104.07  0.01483  0.900  
    518      664.77    -1097.10      -27.26   -17047.22     -423.60   15.538    17.51   104.07  0.01483  0.900  
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    519      621.17    -1090.52      -24.69   -16903.67     -382.75   15.501    17.39   104.06  0.01496  0.900  
    520      620.37    -1085.84      -24.69   -16900.84     -384.34   15.565    17.38   104.06  0.01496  0.900  
    521      576.77    -1079.44      -22.14   -16757.23     -343.72   15.524    17.26   104.06  0.01509  0.900  
    522      575.97    -1074.76      -22.14   -16754.40     -345.16   15.589    17.26   104.06  0.01509  0.900  
    523      571.22    -1074.08      -21.86   -16738.75     -340.75   15.584    17.24   104.06  0.01510  0.900  
    524      532.37    -1068.55      -19.61   -16610.69     -304.79   15.545    17.13   104.06  0.01522  0.900  
    525      531.56    -1063.87      -19.61   -16607.87     -306.08   15.611    17.13   104.06  0.01522  0.900  
    526      487.96    -1057.88      -17.09   -16464.10     -265.99   15.563    17.01   104.05  0.01535  0.900  
    527      487.16    -1053.20      -17.09   -16461.29     -267.13   15.630    17.00   104.05  0.01536  0.900  
    528      443.56    -1047.43      -14.59   -16317.44     -227.34   15.579    16.88   104.05  0.01549  0.900  
    529      442.76    -1042.74      -14.59   -16314.64     -228.32   15.646    16.88   104.05  0.01549  0.900  
    530      399.16    -1037.20      -12.11   -16170.73     -188.86   15.591    16.75   104.04  0.01563  0.900  
    531      398.35    -1032.52      -12.11   -16167.94     -189.68   15.659    16.75   104.04  0.01563  0.900  
    532      354.75    -1027.21       -9.65   -16023.96     -150.58   15.600    16.63   104.04  0.01577  0.900  
    533      353.95    -1022.53       -9.65   -16021.19     -151.24   15.668    16.63   104.04  0.01577  0.900  
    534      310.35    -1017.47       -7.21   -15876.82     -112.52   15.604    16.51   104.03  0.01591  0.900  
    535      309.55    -1012.79       -7.21   -15874.06     -113.02   15.674    16.50   104.03  0.01591  0.900  
    536      265.95    -1007.98       -4.79   -15729.60      -74.72   15.605    16.38   104.03  0.01605  0.900  
    537      265.15    -1003.30       -4.79   -15726.86      -75.05   15.675    16.38   104.03  0.01605  0.900  
    538      221.54     -998.77       -2.38   -15582.28      -37.20   15.602    16.26   104.02  0.01619  0.900  
    539      220.74     -994.09       -2.38   -15579.54      -37.37   15.672    16.26   104.02  0.01620  0.900  
    540      177.14     -989.83       -0.00   -15434.90       -0.00   15.594    16.14   104.02  0.01634  0.900  
    541      815.05     2238.93     1002.23    15999.09     7161.82    7.146    17.94   104.28  0.01443  0.900  
    542      571.16      908.13      580.30    14094.21     9006.31   15.520    17.25   104.39  0.01516  0.900  
    543      570.36      912.79      580.30    14114.23     8973.00   15.463    17.24   104.39  0.01516  0.900  
    544      528.18      704.81      516.65    13362.24     9795.02   18.959    17.12   104.36  0.01529  0.900  
    545      527.37      709.46      516.65    13389.85     9750.89   18.873    17.11   104.37  0.01529  0.900  
    546      485.19      522.00      455.87    12394.74    10824.36   23.745    16.99   104.31  0.01542  0.900  
    547      484.39      526.65      455.87    12443.97    10771.36   23.628    16.99   104.31  0.01542  0.900  
    548      442.21      360.32      397.86    10936.07    12075.36   30.351    16.88   104.12  0.01551  0.900  
    549      441.41      364.98      397.86    11007.91    11999.74   30.161    16.87   104.13  0.01551  0.900  
    550      436.81      349.09      391.77    10830.82    12154.82   31.026    16.86   104.11  0.01552  0.900  
    551      399.23      220.52      342.51     8735.63    13568.50   39.615    16.75   104.29  0.01568  0.900  
    552      398.43      225.17      342.51     8860.43    13477.80   39.350    16.74   104.28  0.01568  0.900  
    553      356.25      100.57      289.83     5252.04    15135.38   52.222    16.61   104.36  0.01585  0.900  
    554      355.45      105.23      289.83     5472.75    15073.30   52.007    16.60   104.38  0.01586  0.900  
    555      313.27       -0.77      239.82      -50.87    15886.02   66.242    16.48   104.32  0.01599  0.900  
    556      312.46        3.88      239.82      256.93    15867.56   66.165    16.48   104.30  0.01598  0.900  
    557      270.28      -83.26      192.58    -6228.42    14405.69   74.804    16.36   104.22  0.01611  0.900  
    558      269.48      -78.61      192.58    -5935.18    14539.64   75.499    16.36   104.22  0.01611  0.900  
    559      227.30     -146.60      148.25   -10922.24    11045.18   74.506    16.23   104.37  0.01629  0.900  
    560      226.50     -141.94      148.25   -10742.62    11220.08   75.686    16.23   104.38  0.01629  0.900  
    561      184.32     -194.12      106.82   -13516.33     7437.64   69.629    16.15   104.18  0.01636  0.900  
    562      183.52     -189.45      106.82   -13446.85     7581.67   70.977    16.15   104.17  0.01635  0.900  
    563      141.34     -229.65       68.30   -14608.65     4344.79   63.613    15.97   104.38  0.01661  0.900  
    564      140.54     -224.98       68.30   -14583.54     4427.29   64.821    15.97   104.39  0.01661  0.900  
    565       98.36     -253.19       32.69   -14982.53     1934.64   59.174    15.87   104.27  0.01671  0.900  
    566       97.55     -248.53       32.69   -14976.37     1970.17   60.261    15.87   104.27  0.01672  0.900  
    567       55.37     -263.33        0.00   -15015.86       -0.00   57.023    15.79   104.02  0.01677  0.900  
    568      962.43    -4425.88     -224.56   -18004.42     -913.50    4.068    18.37   104.12  0.01400  0.900  
    569      710.33    -2871.07     -148.83   -17162.03     -889.63    5.978    17.64   104.12  0.01470  0.900  
    570      709.53    -2866.42     -148.83   -17159.21     -890.92    5.986    17.64   104.12  0.01471  0.900  
    571      665.93    -2614.20     -135.97   -17012.58     -884.86    6.508    17.52   104.12  0.01483  0.900  
    572      665.12    -2609.57     -135.97   -17009.74     -886.28    6.518    17.51   104.12  0.01484  0.900  
    573      621.52    -2372.49     -123.19   -16863.35     -875.62    7.108    17.39   104.12  0.01496  0.900  
    574      620.72    -2367.86     -123.19   -16860.50     -877.18    7.121    17.39   104.12  0.01497  0.900  
    575      577.12    -2145.85     -110.49   -16714.53     -860.63    7.789    17.26   104.12  0.01510  0.900  
    576      576.31    -2141.23     -110.49   -16711.66     -862.34    7.805    17.26   104.12  0.01510  0.900  
    577      571.56    -2118.62     -109.12   -16695.81     -859.89    7.881    17.24   104.12  0.01511  0.900  
    578      532.71    -1934.21      -97.87   -16566.20     -838.25    8.565    17.13   104.12  0.01523  0.900  
    579      531.91    -1929.60      -97.87   -16563.31     -840.10    8.584    17.13   104.12  0.01523  0.900  
    580      488.31    -1740.41      -85.33   -16418.73     -805.03    9.434    17.01   104.12  0.01537  0.900  
    581      487.50    -1735.83      -85.33   -16415.83     -807.01    9.457    17.00   104.12  0.01537  0.900  
    582      443.90    -1567.56      -72.88   -16272.51     -756.58   10.381    16.88   104.11  0.01550  0.900  
    583      443.10    -1562.97      -72.88   -16269.60     -758.66   10.409    16.88   104.11  0.01551  0.900  
    584      399.50    -1415.74      -60.52   -16127.90     -689.39   11.392    16.75   104.10  0.01564  0.900  
    585      398.69    -1411.16      -60.52   -16124.99     -691.50   11.427    16.75   104.10  0.01565  0.900  
    586      355.09    -1285.10      -48.24   -15985.24     -600.00   12.439    16.63   104.09  0.01578  0.900  
    587      354.29    -1280.53      -48.24   -15982.34     -602.04   12.481    16.62   104.09  0.01579  0.900  
    588      310.69    -1176.85      -36.04   -15844.63     -485.28   13.464    16.50   104.08  0.01592  0.900  
    589      309.88    -1172.28      -36.04   -15841.74     -487.08   13.514    16.50   104.08  0.01592  0.900  
    590      266.28    -1091.93      -23.94   -15706.43     -344.36   14.384    16.38   104.06  0.01606  0.900  
    591      265.48    -1087.37      -23.94   -15703.57     -345.74   14.442    16.38   104.06  0.01606  0.900  
    592      221.88    -1030.36      -14.05   -15567.50     -212.23   15.109    16.26   104.05  0.01620  0.900  
    593      221.07    -1025.79      -14.05   -15564.69     -213.13   15.173    16.26   104.05  0.01620  0.900  
    594      177.47     -994.83       -0.00   -15436.04       -0.00   15.516    16.14   104.02  0.01634  0.900  
    595      489.02     2342.43      895.69    15383.55     5882.31    6.567    17.01   104.20  0.01537  0.900  
    596      342.69     1025.28      438.99    14654.10     6274.34   14.293    16.59   104.26  0.01585  0.900  
    597      342.21     1028.07      438.99    14659.22     6259.49   14.259    16.59   104.25  0.01585  0.900  
    598      316.90      821.96      373.40    14426.07     6553.49   17.551    16.51   104.28  0.01594  0.900  
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    599      316.42      824.74      373.40    14433.07     6534.61   17.500    16.51   104.28  0.01595  0.900  
    600      291.11      639.00      311.93    14160.32     6912.30   22.160    16.43   104.32  0.01604  0.900  
    601      290.63      641.78      311.93    14170.22     6887.24   22.080    16.43   104.32  0.01604  0.900  
    602      265.32      477.00      255.14    13833.82     7399.55   29.002    16.35   104.37  0.01615  0.900  
    603      264.84      479.77      255.14    13848.41     7364.53   28.864    16.35   104.36  0.01615  0.900  
    604      262.08      464.04      249.40    13810.63     7422.65   29.762    16.34   104.37  0.01616  0.900  
    605      239.53      336.70      203.79    13353.33     8082.09   39.660    16.27   104.40  0.01625  0.900  
    606      239.05      339.48      203.79    13384.43     8034.62   39.427    16.27   104.40  0.01625  0.900  
    607      213.74      216.11      157.86    12508.52     9137.19   57.880    16.20   104.37  0.01633  0.900  
    608      213.26      218.88      157.86    12560.92     9059.18   57.386    16.19   104.37  0.01633  0.900  
    609      187.96      113.96      117.38    10734.86    11057.03   94.202    16.15   104.18  0.01635  0.900  
    610      187.48      116.73      117.38    10864.15    10924.28   93.071    16.15   104.19  0.01636  0.900  
    611      162.17       30.43       82.61     5309.37    14414.23  174.485    16.03   104.38  0.01653  0.900  
    612      161.69       33.20       82.61     5716.43    14222.77  172.167    16.03   104.38  0.01653  0.900  
    613      136.38      -34.11       53.92    -8148.36    12880.77  238.870    15.97   104.29  0.01658  0.900  
    614      135.90      -31.33       53.92    -7676.45    13212.59  245.023    15.98   104.25  0.01657  0.900  
    615      110.59      -83.02       31.32   -14195.43     5355.20  170.987    15.88   104.38  0.01672  0.900  
    616      110.11      -80.23       31.32   -14121.26     5512.63  176.014    15.88   104.37  0.01671  0.900  
    617       84.80     -120.11       14.80   -14944.00     1841.07  124.421    15.83   104.26  0.01676  0.900  
    618       84.32     -117.32       14.80   -14938.23     1884.16  127.334    15.83   104.26  0.01676  0.900  
    619       59.01     -145.38        4.36   -14985.99      449.13  103.078    15.79   104.08  0.01678  0.900  
    620       58.53     -142.59        4.36   -14983.48      457.85  105.080    15.79   104.08  0.01678  0.900  
    621       33.22     -157.51        0.00   -14938.44       -0.00   94.844    15.72   104.02  0.01685  0.900  
    622      489.34    -2756.33     -221.31   -16378.24    -1315.03    5.942    17.01   104.18  0.01538  0.900  
    623      343.01    -1429.13     -147.77   -15851.86    -1639.10   11.092    16.58   104.22  0.01585  0.900  
    624      342.53    -1426.35     -147.77   -15849.94    -1642.10   11.112    16.58   104.22  0.01586  0.900  
    625      317.22    -1218.63     -135.20   -15754.08    -1747.79   12.928    16.51   104.24  0.01594  0.900  
    626      316.74    -1215.88     -135.20   -15752.10    -1751.52   12.955    16.51   104.24  0.01594  0.900  
    627      291.43    -1028.56     -122.66   -15655.21    -1867.01   15.220    16.43   104.25  0.01603  0.900  
    628      290.95    -1025.81     -122.66   -15653.14    -1871.77   15.259    16.43   104.25  0.01603  0.900  
    629      265.64     -859.49     -110.18   -15555.49    -1994.07   18.098    16.36   104.27  0.01612  0.900  
    630      265.16     -856.74     -110.18   -15553.28    -2000.18   18.154    16.36   104.27  0.01613  0.900  
    631      262.40     -840.85     -108.82   -15542.81    -2011.57   18.485    16.35   104.27  0.01614  0.900  
    632      239.85     -712.17      -97.74   -15455.61    -2121.17   21.702    16.28   104.29  0.01622  0.900  
    633      239.37     -709.41      -97.74   -15453.22    -2129.08   21.783    16.28   104.29  0.01622  0.900  
    634      214.06     -584.57      -85.35   -15355.88    -2242.00   26.269    16.20   104.30  0.01631  0.900  
    635      213.58     -581.81      -85.35   -15353.27    -2252.26   26.389    16.20   104.30  0.01631  0.900  
    636      188.27     -475.36      -73.01   -15256.95    -2343.17   32.096    16.13   104.32  0.01641  0.900  
    637      187.79     -472.59      -73.01   -15254.05    -2356.42   32.277    16.12   104.32  0.01641  0.900  
    638      162.48     -384.83      -60.71   -15162.76    -2392.14   39.401    16.05   104.32  0.01650  0.900  
    639      161.99     -382.07      -60.71   -15159.52    -2408.90   39.678    16.05   104.33  0.01650  0.900  
    640      136.69     -313.35      -48.47   -15078.71    -2332.37   48.121    15.97   104.32  0.01659  0.900  
    641      136.20     -310.57      -48.47   -15075.01    -2352.61   48.539    15.97   104.32  0.01659  0.900  
    642      110.90     -257.54      -36.27   -15009.36    -2114.10   58.280    15.90   104.29  0.01668  0.900  
    643      110.41     -254.75      -36.27   -15005.53    -2136.68   58.902    15.90   104.29  0.01668  0.900  
    644       85.11     -213.59      -24.13   -14959.35    -1690.15   70.037    15.84   104.24  0.01675  0.900  
    645       84.62     -210.81      -24.13   -14955.59    -1712.06   70.945    15.83   104.24  0.01675  0.900  
    646       59.32     -181.52      -13.72   -14922.75    -1127.49   82.209    15.77   104.17  0.01681  0.900  
    647       58.83     -178.74      -13.72   -14919.42    -1144.82   83.472    15.77   104.17  0.01682  0.900  
    648       33.53     -162.52       -0.00   -14939.50       -0.00   91.924    15.72   104.02  0.01685  0.900  
    649      815.24     2238.81     1004.84    15992.42     7177.80    7.143    17.95   104.28  0.01443  0.900  
    650      571.35      907.74      582.06    14079.74     9028.08   15.511    17.25   104.39  0.01516  0.900  
    651      570.55      912.42      582.06    14099.85     8994.64   15.453    17.24   104.39  0.01516  0.900  
    652      528.37      704.39      518.26    13345.97     9819.38   18.947    17.12   104.36  0.01529  0.900  
    653      527.57      709.05      518.26    13373.70     9775.07   18.861    17.12   104.37  0.01529  0.900  
    654      485.39      521.55      457.33    12371.67    10848.30   23.721    16.99   104.30  0.01542  0.900  
    655      484.58      526.21      457.33    12421.08    10795.12   23.605    16.99   104.31  0.01542  0.900  
    656      442.40      359.83      399.18    10909.76    12102.56   30.319    16.88   104.12  0.01551  0.900  
    657      441.60      364.50      399.18    10981.84    12026.69   30.129    16.88   104.13  0.01551  0.900  
    658      437.00      348.61      393.07    10804.33    12182.20   30.993    16.86   104.10  0.01552  0.900  
    659      399.42      219.99      343.68     8701.18    13593.40   39.552    16.75   104.30  0.01568  0.900  
    660      398.62      224.66      343.68     8826.28    13502.49   39.288    16.75   104.28  0.01568  0.900  
    661      356.44      100.01      290.85     5208.74    15147.66   52.080    16.61   104.36  0.01585  0.900  
    662      355.63      104.68      290.85     5429.51    15085.56   51.866    16.61   104.38  0.01586  0.900  
    663      313.45       -1.36      240.70      -89.77    15883.22   65.989    16.48   104.32  0.01599  0.900  
    664      312.65        3.30      240.70      217.64    15871.55   65.940    16.48   104.30  0.01598  0.900  
    665      270.47      -83.89      193.31    -6247.94    14397.27   74.477    16.36   104.22  0.01611  0.900  
    666      269.66      -79.23      193.31    -5955.53    14530.81   75.168    16.36   104.22  0.01611  0.900  
    667      227.48     -147.26      148.83   -10925.79    11042.53   74.195    16.23   104.37  0.01629  0.900  
    668      226.68     -142.59      148.83   -10746.58    11217.01   75.367    16.23   104.38  0.01629  0.900  
    669      184.50     -194.82      107.26   -13515.45     7441.02   69.375    16.15   104.18  0.01636  0.900  
    670      183.70     -190.14      107.26   -13446.03     7584.89   70.717    16.15   104.16  0.01635  0.900  
    671      141.52     -230.38       68.59   -14608.05     4349.39   63.409    15.97   104.38  0.01661  0.900  
    672      140.71     -225.70       68.59   -14582.94     4431.89   64.611    15.97   104.39  0.01661  0.900  
    673       98.53     -253.96       32.84   -14982.88     1937.50   58.998    15.87   104.27  0.01671  0.900  
    674       97.73     -249.28       32.84   -14976.71     1973.04   60.080    15.87   104.27  0.01672  0.900  
    675       55.55     -264.13        0.00   -15016.47       -0.00   56.853    15.79   104.02  0.01677  0.900  
    676      962.63    -4426.00     -221.96   -18005.96     -902.97    4.068    18.37   104.12  0.01400  0.900  
    677      710.53    -2871.45     -147.07   -17163.56     -879.10    5.977    17.64   104.12  0.01470  0.900  
    678      709.72    -2866.79     -147.07   -17160.74     -880.38    5.986    17.64   104.12  0.01471  0.900  
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    679      666.12    -2614.61     -134.36   -17014.11     -874.33    6.507    17.52   104.12  0.01483  0.900  
    680      665.31    -2609.98     -134.36   -17011.28     -875.74    6.518    17.51   104.12  0.01484  0.900  
    681      621.71    -2372.94     -121.73   -16864.88     -865.14    7.107    17.39   104.12  0.01496  0.900  
    682      620.91    -2368.30     -121.73   -16862.03     -866.69    7.120    17.39   104.12  0.01497  0.900  
    683      577.31    -2146.34     -109.17   -16716.05     -850.26    7.788    17.26   104.12  0.01510  0.900  
    684      576.50    -2141.71     -109.17   -16713.18     -851.95    7.804    17.26   104.12  0.01510  0.900  
    685      571.75    -2119.10     -107.81   -16697.32     -849.52    7.879    17.24   104.12  0.01511  0.900  
    686      532.90    -1934.73      -96.70   -16567.70     -828.08    8.563    17.13   104.12  0.01523  0.900  
    687      532.09    -1930.12      -96.70   -16564.82     -829.91    8.582    17.13   104.12  0.01523  0.900  
    688      488.49    -1740.97      -84.31   -16420.21     -795.19    9.432    17.01   104.11  0.01537  0.900  
    689      487.69    -1736.38      -84.31   -16417.32     -797.15    9.455    17.00   104.11  0.01537  0.900  
    690      444.09    -1568.15      -72.00   -16273.95     -747.25   10.378    16.88   104.11  0.01550  0.900  
    691      443.28    -1563.56      -72.00   -16271.04     -749.31   10.406    16.88   104.11  0.01551  0.900  
    692      399.68    -1416.37      -59.78   -16129.27     -680.82   11.388    16.75   104.10  0.01564  0.900  
    693      398.87    -1411.77      -59.78   -16126.35     -682.91   11.423    16.75   104.10  0.01564  0.900  
    694      355.27    -1285.77      -47.65   -15986.53     -592.47   12.433    16.63   104.09  0.01578  0.900  
    695      354.47    -1281.18      -47.65   -15983.62     -594.48   12.476    16.62   104.09  0.01578  0.900  
    696      310.87    -1177.55      -35.61   -15845.79     -479.12   13.457    16.50   104.08  0.01592  0.900  
    697      310.06    -1172.97      -35.61   -15842.90     -480.91   13.507    16.50   104.08  0.01592  0.900  
    698      266.46    -1092.66      -23.65   -15707.43     -339.94   14.375    16.38   104.06  0.01606  0.900  
    699      265.65    -1088.09      -23.65   -15704.57     -341.31   14.433    16.38   104.06  0.01606  0.900  
    700      222.05    -1031.12      -13.90   -15568.31     -209.87   15.098    16.26   104.05  0.01620  0.900  
    701      221.25    -1026.54      -13.90   -15565.50     -210.77   15.163    16.26   104.05  0.01620  0.900  
    702      177.65     -995.63       -0.00   -15436.63       -0.00   15.504    16.14   104.02  0.01634  0.900  
    703      815.28     -347.59      -76.33   -17146.55    -3765.53   49.330    17.95   104.37  0.01444  0.900  
    704      571.39     -337.22      -50.59   -16557.23    -2484.17   49.100    17.24   104.31  0.01515  0.900  
    705      570.59     -332.54      -50.59   -16551.58    -2518.28   49.774    17.24   104.31  0.01516  0.900  
    706      528.41     -330.91      -46.23   -16426.86    -2294.68   49.641    17.11   104.29  0.01528  0.900  
    707      527.60     -326.23      -46.23   -16421.37    -2326.85   50.337    17.11   104.29  0.01528  0.900  
    708      485.42     -324.66      -41.88   -16296.93    -2102.36   50.197    16.99   104.27  0.01541  0.900  
    709      484.62     -319.98      -41.88   -16291.60    -2132.43   50.915    16.99   104.27  0.01541  0.900  
    710      442.44     -318.47      -37.57   -16167.35    -1907.07   50.766    16.87   104.25  0.01554  0.900  
    711      441.64     -313.79      -37.57   -16162.19    -1934.91   51.507    16.86   104.25  0.01554  0.900  
    712      437.04     -313.63      -37.10   -16148.68    -1910.21   51.489    16.85   104.25  0.01556  0.900  
    713      399.46     -312.35      -33.28   -16038.20    -1708.72   51.348    16.74   104.23  0.01567  0.900  
    714      398.65     -307.66      -33.28   -16033.23    -1734.19   52.113    16.74   104.23  0.01568  0.900  
    715      356.47     -306.29      -29.02   -15909.50    -1507.21   51.943    16.62   104.20  0.01581  0.900  
    716      355.67     -301.60      -29.02   -15904.73    -1530.15   52.734    16.62   104.21  0.01581  0.900  
    717      313.49     -300.30      -24.78   -15781.14    -1302.43   52.552    16.50   104.18  0.01594  0.900  
    718      312.69     -295.62      -24.78   -15776.59    -1322.68   53.368    16.50   104.18  0.01594  0.900  
    719      270.51     -294.38      -20.58   -15653.23    -1094.31   53.173    16.38   104.16  0.01607  0.900  
    720      269.71     -289.70      -20.58   -15648.93    -1111.69   54.018    16.38   104.16  0.01608  0.900  
    721      227.53     -288.54      -16.41   -15525.81     -882.72   53.808    16.26   104.13  0.01621  0.900  
    722      226.72     -283.86      -16.41   -15521.77     -897.05   54.681    16.26   104.13  0.01621  0.900  
    723      184.54     -282.78      -12.26   -15398.50     -667.58   54.454    16.15   104.10  0.01634  0.900  
    724      183.74     -278.10      -12.26   -15394.73     -678.65   55.357    16.14   104.11  0.01635  0.900  
    725      141.56     -277.10       -8.14   -15272.02     -448.81   55.114    16.03   104.08  0.01648  0.900  
    726      140.76     -272.42       -8.14   -15268.56     -456.42   56.049    16.03   104.08  0.01648  0.900  
    727       98.58     -271.50       -4.06   -15145.01     -226.30   55.783    15.91   104.05  0.01662  0.900  
    728       97.78     -266.82       -4.06   -15141.84     -230.22   56.750    15.91   104.05  0.01662  0.900  
    729       55.60     -265.99        0.00   -15016.63       -0.00   56.457    15.79   104.02  0.01677  0.900  
    730      962.24    -1168.48      -76.75   -17981.42    -1181.10   15.389    18.37   104.15  0.01401  0.900  
    731      710.14    -1121.81      -50.86   -17170.60     -778.46   15.306    17.64   104.11  0.01470  0.900  
    732      709.34    -1117.12      -50.86   -17167.63     -781.58   15.368    17.64   104.11  0.01471  0.900  
    733      665.74    -1109.59      -46.46   -17026.29     -712.97   15.345    17.51   104.10  0.01483  0.900  
    734      664.93    -1104.91      -46.46   -17023.35     -715.87   15.407    17.51   104.10  0.01483  0.900  
    735      621.33    -1097.56      -42.10   -16881.93     -647.48   15.381    17.39   104.09  0.01496  0.900  
    736      620.53    -1092.88      -42.10   -16878.99     -650.14   15.444    17.38   104.10  0.01496  0.900  
    737      576.93    -1085.74      -37.75   -16737.54     -582.02   15.416    17.26   104.09  0.01509  0.900  
    738      576.12    -1081.05      -37.75   -16734.62     -584.44   15.480    17.26   104.09  0.01509  0.900  
    739      571.37    -1080.30      -37.28   -16719.21     -577.04   15.476    17.24   104.09  0.01511  0.900  
    740      532.52    -1074.11      -33.44   -16593.10     -516.61   15.448    17.13   104.08  0.01522  0.900  
    741      531.72    -1069.43      -33.44   -16590.20     -518.78   15.513    17.13   104.08  0.01523  0.900  
    742      488.12    -1062.71      -29.16   -16448.64     -451.29   15.478    17.01   104.07  0.01536  0.900  
    743      487.32    -1058.03      -29.16   -16445.76     -453.21   15.544    17.00   104.07  0.01536  0.900  
    744      443.72    -1051.53      -24.90   -16304.15     -386.11   15.505    16.88   104.07  0.01550  0.900  
    745      442.91    -1046.85      -24.90   -16301.28     -387.76   15.572    16.88   104.07  0.01550  0.900  
    746      399.31    -1040.59      -20.68   -16159.64     -321.08   15.529    16.75   104.06  0.01563  0.900  
    747      398.51    -1035.90      -20.68   -16156.80     -322.48   15.597    16.75   104.06  0.01564  0.900  
    748      354.91    -1029.89      -16.48   -16015.11     -256.27   15.550    16.63   104.05  0.01577  0.900  
    749      354.11    -1025.21      -16.48   -16012.29     -257.39   15.619    16.63   104.05  0.01577  0.900  
    750      310.51    -1019.44      -12.31   -15870.27     -191.70   15.568    16.50   104.04  0.01591  0.900  
    751      309.70    -1014.76      -12.31   -15867.48     -192.55   15.637    16.50   104.04  0.01591  0.900  
    752      266.10    -1009.26       -8.18   -15725.38     -127.43   15.581    16.38   104.04  0.01605  0.900  
    753      265.30    -1004.58       -8.18   -15722.60     -128.01   15.651    16.38   104.04  0.01605  0.900  
    754      221.70     -999.35       -4.07   -15580.42      -63.52   15.591    16.26   104.03  0.01619  0.900  
    755      220.90     -994.67       -4.07   -15577.66      -63.80   15.661    16.26   104.03  0.01620  0.900  
    756      177.30     -989.72        0.00   -15435.44       -0.00   15.596    16.14   104.02  0.01634  0.900  
    757      815.47     -347.71      -73.73   -17180.17    -3643.09   49.410    17.95   104.37  0.01444  0.900  
    758      571.58     -337.60      -48.84   -16565.34    -2396.45   49.068    17.24   104.30  0.01515  0.900  
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    759      570.78     -332.91      -48.84   -16559.80    -2429.41   49.743    17.24   104.30  0.01515  0.900  
    760      528.60     -331.33      -44.62   -16434.52    -2213.05   49.602    17.12   104.28  0.01528  0.900  
    761      527.79     -326.64      -44.62   -16429.11    -2244.12   50.298    17.11   104.28  0.01528  0.900  
    762      485.61     -325.11      -40.42   -16304.09    -2027.00   50.149    16.99   104.26  0.01541  0.900  
    763      484.81     -320.42      -40.42   -16298.84    -2056.03   50.867    16.99   104.26  0.01541  0.900  
    764      442.63     -318.96      -36.25   -16174.00    -1838.18   50.709    16.87   104.24  0.01554  0.900  
    765      441.83     -314.27      -36.25   -16168.92    -1865.05   51.450    16.87   104.24  0.01554  0.900  
    766      437.23     -314.11      -35.80   -16155.34    -1841.17   51.431    16.85   104.24  0.01556  0.900  
    767      399.65     -312.87      -32.11   -16044.31    -1646.51   51.281    16.75   104.22  0.01567  0.900  
    768      398.84     -308.18      -32.11   -16039.41    -1671.07   52.046    16.74   104.22  0.01567  0.900  
    769      356.66     -306.84      -27.99   -15915.04    -1451.89   51.867    16.62   104.20  0.01580  0.900  
    770      355.86     -302.15      -27.99   -15910.34    -1474.00   52.657    16.62   104.20  0.01581  0.900  
    771      313.68     -300.89      -23.91   -15786.07    -1254.24   52.464    16.50   104.17  0.01594  0.900  
    772      312.87     -296.20      -23.91   -15781.58    -1273.74   53.280    16.50   104.18  0.01594  0.900  
    773      270.69     -295.01      -19.85   -15657.53    -1053.47   53.075    16.38   104.15  0.01607  0.900  
    774      269.89     -290.32      -19.85   -15653.28    -1070.20   53.918    16.38   104.15  0.01608  0.900  
    775      227.71     -289.20      -15.82   -15529.44     -849.50   53.697    16.26   104.13  0.01621  0.900  
    776      226.90     -284.51      -15.82   -15525.45     -863.29   54.569    16.26   104.13  0.01621  0.900  
    777      184.72     -283.48      -11.82   -15401.44     -642.23   54.331    16.15   104.10  0.01634  0.900  
    778      183.92     -278.78      -11.82   -15397.72     -652.88   55.232    16.14   104.10  0.01635  0.900  
    779      141.74     -277.83       -7.85   -15274.24     -431.62   54.977    16.03   104.08  0.01648  0.900  
    780      140.94     -273.14       -7.85   -15270.81     -438.93   55.909    16.03   104.08  0.01648  0.900  
    781       98.76     -272.26       -3.91   -15146.46     -217.55   55.632    15.91   104.05  0.01662  0.900  
    782       97.95     -267.57       -3.91   -15143.29     -221.32   56.595    15.91   104.05  0.01662  0.900  
    783       55.77     -266.78        0.00   -15017.24       -0.00   56.290    15.79   104.02  0.01676  0.900  
    784      962.44    -1168.61      -74.15   -17985.41    -1141.20   15.390    18.37   104.14  0.01400  0.900  
    785      710.33    -1122.19      -49.10   -17173.49     -751.46   15.304    17.64   104.11  0.01470  0.900  
    786      709.53    -1117.50      -49.10   -17170.53     -754.49   15.365    17.64   104.11  0.01470  0.900  
    787      665.93    -1110.01      -44.85   -17029.02     -688.13   15.341    17.52   104.10  0.01483  0.900  
    788      665.12    -1105.32      -44.85   -17026.07     -690.94   15.404    17.51   104.10  0.01483  0.900  
    789      621.52    -1098.02      -40.63   -16884.48     -624.82   15.377    17.39   104.09  0.01496  0.900  
    790      620.72    -1093.32      -40.63   -16881.55     -627.39   15.441    17.39   104.09  0.01496  0.900  
    791      577.12    -1086.22      -36.44   -16739.92     -561.55   15.411    17.26   104.09  0.01509  0.900  
    792      576.31    -1081.53      -36.44   -16737.00     -563.89   15.475    17.26   104.09  0.01509  0.900  
    793      571.56    -1080.78      -35.98   -16721.56     -556.74   15.472    17.24   104.08  0.01511  0.900  
    794      532.71    -1074.64      -32.27   -16595.30     -498.36   15.443    17.13   104.08  0.01522  0.900  
    795      531.91    -1069.94      -32.27   -16592.39     -500.46   15.508    17.13   104.08  0.01523  0.900  
    796      488.31    -1063.27      -28.13   -16450.65     -435.28   15.472    17.01   104.07  0.01536  0.900  
    797      487.50    -1058.57      -28.13   -16447.77     -437.13   15.538    17.00   104.07  0.01536  0.900  
    798      443.90    -1052.12      -24.02   -16305.97     -372.33   15.498    16.88   104.06  0.01549  0.900  
    799      443.10    -1047.43      -24.02   -16303.11     -373.93   15.565    16.88   104.06  0.01550  0.900  
    800      399.50    -1041.21      -19.94   -16161.27     -309.57   15.522    16.75   104.06  0.01563  0.900  
    801      398.69    -1036.52      -19.94   -16158.43     -310.91   15.589    16.75   104.06  0.01563  0.900  
    802      355.09    -1030.55      -15.89   -16016.55     -247.03   15.542    16.63   104.05  0.01577  0.900  
    803      354.29    -1025.86      -15.89   -16013.73     -248.12   15.610    16.63   104.05  0.01577  0.900  
    804      310.69    -1020.14      -11.88   -15871.50     -184.76   15.558    16.51   104.04  0.01591  0.900  
    805      309.88    -1015.45      -11.88   -15868.70     -185.58   15.627    16.50   104.04  0.01591  0.900  
    806      266.28    -1009.99       -7.89   -15726.40     -122.80   15.571    16.38   104.04  0.01605  0.900  
    807      265.48    -1005.30       -7.89   -15723.61     -123.35   15.641    16.38   104.04  0.01605  0.900  
    808      221.88    -1000.12       -3.93   -15581.22      -61.19   15.579    16.26   104.03  0.01619  0.900  
    809      221.07     -995.42       -3.93   -15578.47      -61.47   15.650    16.26   104.03  0.01620  0.900  
    810      177.47     -990.52        0.00   -15436.03       -0.00   15.584    16.14   104.02  0.01634  0.900  
    811      854.70     2035.75     1893.44    12942.47    12037.73    6.358    18.08   104.26  0.01430  0.900  
    812      579.00      617.75     1116.62     8121.23    14679.52   13.146    17.26   104.38  0.01514  0.900  
    813      578.20      622.43     1116.62     8168.69    14654.38   13.124    17.26   104.38  0.01514  0.900  
    814      536.02      430.47     1008.13     6518.39    15265.78   15.143    17.13   104.38  0.01528  0.900  
    815      535.23      435.14     1008.13     6576.21    15235.81   15.113    17.13   104.38  0.01528  0.900  
    816      493.05      266.28      902.52     4654.75    15776.71   17.481    17.01   104.29  0.01539  0.900  
    817      492.25      270.95      902.52     4729.60    15753.98   17.456    17.01   104.29  0.01539  0.900  
    818      461.38      164.63      827.06     3195.76    16054.77   19.412    16.93   104.14  0.01545  0.900  
    819      450.07      126.15      799.62     2546.09    16138.17   20.182    16.90   104.13  0.01548  0.900  
    820      449.28      130.83      799.62     2638.62    16127.36   20.169    16.90   104.12  0.01548  0.900  
    821      407.10       10.37      699.41      240.01    16193.31   23.153    16.76   104.30  0.01567  0.900  
    822      406.30       15.04      699.41      348.00    16181.20   23.135    16.76   104.29  0.01567  0.900  
    823      364.12      -85.10      601.90    -2243.51    15868.69   26.364    16.64   104.40  0.01583  0.900  
    824      363.32      -80.42      601.90    -2121.18    15876.64   26.377    16.63   104.40  0.01583  0.900  
    825      321.14     -163.58      507.11    -4874.35    15111.00   29.798    16.53   104.26  0.01592  0.900  
    826      320.35     -158.90      507.11    -4744.84    15142.79   29.861    16.53   104.27  0.01593  0.900  
    827      278.17     -224.59      415.18    -7489.89    13846.28   33.350    16.39   104.24  0.01608  0.900  
    828      277.37     -219.94      415.18    -7364.25    13901.95   33.484    16.39   104.24  0.01608  0.900  
    829      235.19     -267.88      326.22    -9902.95    12059.33   36.967    16.25   104.41  0.01627  0.900  
    830      234.39     -263.23      326.22    -9791.46    12134.52   37.198    16.25   104.40  0.01627  0.900  
    831      192.21     -296.28      240.21   -12006.11     9734.08   40.523    16.14   104.29  0.01638  0.900  
    832      191.42     -291.61      240.21   -11934.62     9830.87   40.926    16.14   104.29  0.01639  0.900  
    833      149.24     -297.79      157.17   -13522.65     7136.92   45.410    16.04   104.20  0.01649  0.900  
    834      148.44     -293.16      157.17   -13478.58     7226.07   45.977    16.04   104.20  0.01649  0.900  
    835      106.26     -284.81       77.10   -14589.27     3949.29   51.225    15.87   104.38  0.01673  0.900  
    836      105.46     -280.17       77.10   -14570.21     4009.35   52.004    15.87   104.38  0.01674  0.900  
    837       63.28     -283.74        0.00   -15043.48       -0.00   53.019    15.81   104.02  0.01674  0.900  
    838     1022.47    -3972.08     -400.38   -18127.13    -1827.18    4.564    18.55   104.22  0.01386  0.900  
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    839      737.48    -2474.70     -254.34   -17181.28    -1765.82    6.943    17.72   104.22  0.01464  0.900  
    840      736.67    -2470.09     -254.34   -17178.30    -1768.81    6.955    17.72   104.22  0.01464  0.900  
    841      693.07    -2259.45     -232.42   -17032.12    -1752.02    7.538    17.59   104.22  0.01477  0.900  
    842      692.27    -2254.91     -232.42   -17029.12    -1755.24    7.552    17.59   104.22  0.01477  0.900  
    843      648.67    -2060.91     -210.62   -16883.77    -1725.52    8.192    17.47   104.22  0.01490  0.900  
    844      647.86    -2056.38     -210.62   -16880.75    -1729.01    8.209    17.46   104.22  0.01490  0.900  
    845      615.95    -1926.32     -194.77   -16775.37    -1696.12    8.708    17.37   104.22  0.01500  0.900  
    846      604.26    -1878.87     -188.96   -16736.82    -1683.20    8.908    17.34   104.21  0.01503  0.900  
    847      603.45    -1874.34     -188.96   -16733.76    -1686.96    8.928    17.33   104.22  0.01504  0.900  
    848      559.85    -1713.28     -167.42   -16591.36    -1621.26    9.684    17.21   104.21  0.01517  0.900  
    849      559.04    -1708.74     -167.42   -16588.28    -1625.26    9.708    17.21   104.21  0.01517  0.900  
    850      515.44    -1565.11     -146.01   -16447.95    -1534.43   10.509    17.08   104.20  0.01530  0.900  
    851      514.64    -1560.58     -146.01   -16444.86    -1538.61   10.538    17.08   104.20  0.01530  0.900  
    852      471.04    -1435.31     -124.74   -16307.22    -1417.19   11.361    16.95   104.19  0.01544  0.900  
    853      470.23    -1430.78     -124.74   -16304.11    -1421.40   11.395    16.95   104.19  0.01544  0.900  
    854      426.63    -1324.04     -103.60   -16169.53    -1265.19   12.212    16.83   104.17  0.01557  0.900  
    855      425.82    -1319.50     -103.60   -16166.44    -1269.30   12.252    16.82   104.17  0.01558  0.900  
    856      382.22    -1231.34      -82.60   -16035.27    -1075.66   13.023    16.70   104.15  0.01571  0.900  
    857      381.42    -1226.82      -82.60   -16032.20    -1079.42   13.068    16.70   104.15  0.01571  0.900  
    858      337.82    -1159.61      -61.74   -15904.62     -846.79   13.716    16.58   104.12  0.01585  0.900  
    859      337.01    -1155.09      -61.74   -15901.60     -849.94   13.767    16.57   104.12  0.01585  0.900  
    860      293.41    -1110.73      -41.02   -15777.20     -582.64   14.204    16.45   104.09  0.01598  0.900  
    861      292.61    -1106.21      -41.02   -15774.26     -584.91   14.260    16.45   104.09  0.01598  0.900  
    862      249.00    -1118.25      -20.44   -15652.98     -286.10   13.998    16.33   104.06  0.01611  0.900  
    863      248.20    -1113.59      -20.44   -15650.15     -287.24   14.054    16.33   104.06  0.01612  0.900  
    864      204.60    -1119.56       -0.00   -15528.14       -0.00   13.870    16.21   104.02  0.01625  0.900  
    865      512.62     2137.15     1616.57    13176.79     9967.16    6.166    17.07   104.36  0.01534  0.900  
    866      347.20      739.79      857.52    10447.89    12110.52   14.123    16.61   104.08  0.01580  0.900  
    867      346.73      742.59      857.52    10467.98    12088.08   14.097    16.61   104.09  0.01580  0.900  
    868      321.42      553.28      756.37     9366.70    12804.83   16.929    16.53   104.18  0.01591  0.900  
    869      320.94      556.07      756.37     9396.94    12781.75   16.899    16.53   104.18  0.01591  0.900  
    870      295.63      389.71      659.43     8047.94    13618.07   20.651    16.44   104.36  0.01604  0.900  
    871      295.16      392.50      659.43     8087.81    13588.29   20.606    16.44   104.36  0.01604  0.900  
    872      276.63      287.89      591.93     6869.26    14124.07   23.861    16.38   104.38  0.01612  0.900  
    873      269.85      250.04      567.68     6322.03    14353.33   25.284    16.36   104.38  0.01614  0.900  
    874      269.37      252.83      567.68     6379.75    14324.63   25.234    16.36   104.38  0.01615  0.900  
    875      244.06      134.53      481.37     4198.16    15021.57   31.206    16.30   104.26  0.01619  0.900  
    876      243.59      137.32      481.37     4278.64    14998.04   31.157    16.29   104.27  0.01620  0.900  
    877      218.28       39.18      400.52     1510.42    15439.05   38.547    16.23   104.20  0.01626  0.900  
    878      217.80       41.98      400.52     1617.25    15428.46   38.521    16.23   104.19  0.01626  0.900  
    879      192.49      -39.35      325.15    -1852.73    15308.97   47.083    16.13   104.39  0.01642  0.900  
    880      192.02      -36.55      325.15    -1722.02    15319.07   47.114    16.13   104.38  0.01642  0.900  
    881      166.71     -100.53      255.67    -5621.61    14297.00   55.919    16.06   104.21  0.01647  0.900  
    882      166.23      -97.76      255.67    -5489.56    14356.88   56.153    16.06   104.21  0.01647  0.900  
    883      140.92     -144.24      192.31    -9145.92    12194.31   63.410    15.98   104.37  0.01660  0.900  
    884      140.44     -141.46      192.31    -9029.06    12274.93   63.829    15.98   104.36  0.01660  0.900  
    885      115.14     -173.20      135.06   -11966.32     9331.06   69.089    15.92   104.27  0.01665  0.900  
    886      114.66     -170.42      135.06   -11896.08     9427.96   69.806    15.92   104.28  0.01665  0.900  
    887       89.35     -174.92       83.92   -13583.51     6517.05   77.655    15.83   104.26  0.01675  0.900  
    888       88.87     -172.14       83.92   -13542.64     6602.50   78.673    15.84   104.25  0.01675  0.900  
    889       63.56     -164.03       38.90   -14569.19     3455.30   88.818    15.74   104.37  0.01689  0.900  
    890       63.09     -161.25       38.90   -14552.53     3510.92   90.247    15.74   104.37  0.01689  0.900  
    891       37.78     -164.81        0.00   -14954.36       -0.00   90.735    15.74   104.02  0.01683  0.900  
    892      513.05    -2557.80     -508.14   -16229.98    -3224.27    6.345    17.07   104.36  0.01534  0.900  
    893      347.63    -1158.98     -326.08   -15352.49    -4319.45   13.247    16.58   104.38  0.01588  0.900  
    894      347.14    -1156.20     -326.08   -15348.39    -4328.65   13.275    16.58   104.38  0.01588  0.900  
    895      321.83     -966.83     -298.47   -15163.86    -4681.26   15.684    16.51   104.39  0.01597  0.900  
    896      321.35     -964.09     -298.47   -15158.96    -4693.04   15.724    16.51   104.39  0.01597  0.900  
    897      296.04     -797.73     -270.94   -14964.17    -5082.30   18.758    16.43   104.39  0.01606  0.900  
    898      295.55     -795.00     -270.94   -14958.28    -5097.79   18.816    16.43   104.39  0.01606  0.900  
    899      277.03     -690.45     -250.84   -14815.65    -5382.52   21.458    16.37   104.40  0.01613  0.900  
    900      270.24     -652.62     -243.47   -14739.13    -5498.79   22.585    16.35   104.39  0.01615  0.900  
    901      269.76     -649.88     -243.47   -14728.41    -5517.93   22.663    16.35   104.39  0.01615  0.900  
    902      244.45     -531.74     -216.09   -14464.94    -5878.33   27.203    16.29   104.35  0.01622  0.900  
    903      243.96     -528.99     -216.09   -14451.48    -5903.40   27.319    16.29   104.34  0.01622  0.900  
    904      218.65     -431.07     -188.79   -14207.69    -6222.23   32.959    16.22   104.31  0.01630  0.900  
    905      218.17     -428.31     -188.79   -14190.68    -6254.87   33.132    16.22   104.30  0.01630  0.900  
    906      192.86     -347.27     -161.57   -13979.57    -6503.97   40.256    16.15   104.28  0.01637  0.900  
    907      192.37     -344.51     -161.57   -13958.26    -6546.12   40.517    16.15   104.27  0.01637  0.900  
    908      167.06     -280.75     -134.43   -13827.84    -6620.94   49.253    16.08   104.26  0.01645  0.900  
    909      166.58     -277.99     -134.43   -13801.53    -6674.01   49.648    16.08   104.25  0.01645  0.900  
    910      141.27     -231.72     -107.37   -13828.32    -6407.58   59.678    16.00   104.28  0.01656  0.900  
    911      140.78     -228.94     -107.37   -13797.43    -6470.67   60.265    16.00   104.27  0.01655  0.900  
    912      115.48     -197.48      -80.40   -14047.03    -5718.76   71.130    15.90   104.34  0.01668  0.900  
    913      114.99     -194.70      -80.40   -14013.89    -5786.83   71.977    15.90   104.34  0.01668  0.900  
    914       89.68     -191.20      -53.51   -14500.33    -4058.40   75.840    15.82   104.38  0.01680  0.900  
    915       89.20     -188.39      -53.51   -14483.55    -4114.15   76.882    15.82   104.38  0.01680  0.900  
    916       63.89     -197.09      -26.71   -14854.79    -2013.40   75.372    15.76   104.28  0.01684  0.900  
    917       63.40     -194.28      -26.71   -14850.39    -2041.91   76.439    15.76   104.28  0.01685  0.900  
    918       38.10     -191.37       -0.00   -14955.48       -0.00   78.150    15.74   104.02  0.01683  0.900  
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    919      854.54     2035.61     1884.89    12970.03    12009.70    6.372    18.08   104.26  0.01430  0.900  
    920      578.84      617.91     1111.08     8154.81    14663.27   13.197    17.26   104.38  0.01514  0.900  
    921      578.05      622.58     1111.08     8202.33    14638.10   13.175    17.26   104.38  0.01514  0.900  
    922      535.87      430.67     1003.06     6548.22    15251.28   15.205    17.13   104.38  0.01528  0.900  
    923      535.07      435.33     1003.06     6606.14    15221.27   15.175    17.13   104.38  0.01528  0.900  
    924      492.89      266.52      897.90     4680.68    15769.27   17.562    17.01   104.29  0.01539  0.900  
    925      492.10      271.18      897.90     4755.74    15746.48   17.537    17.01   104.30  0.01539  0.900  
    926      461.23      164.90      822.78     3216.37    16048.73   19.505    16.93   104.15  0.01545  0.900  
    927      449.92      126.43      795.47     2564.71    16136.02   20.285    16.90   104.13  0.01548  0.900  
    928      449.13      131.10      795.47     2657.56    16125.20   20.271    16.90   104.12  0.01548  0.900  
    929      406.94       10.68      695.72      248.66    16192.03   23.274    16.76   104.30  0.01567  0.900  
    930      406.15       15.35      695.72      357.06    16179.89   23.256    16.76   104.29  0.01567  0.900  
    931      363.97      -84.74      598.67    -2246.06    15867.94   26.505    16.63   104.40  0.01583  0.900  
    932      363.17      -80.07      598.67    -2123.26    15875.94   26.519    16.63   104.40  0.01583  0.900  
    933      320.99     -163.18      504.34    -4887.93    15106.84   29.954    16.53   104.25  0.01592  0.900  
    934      320.20     -158.51      504.34    -4757.97    15138.75   30.017    16.53   104.26  0.01593  0.900  
    935      278.02     -224.15      412.88    -7511.46    13835.64   33.510    16.39   104.24  0.01608  0.900  
    936      277.22     -219.51      412.88    -7385.49    13891.47   33.646    16.39   104.24  0.01608  0.900  
    937      235.04     -267.41      324.37    -9927.21    12041.61   37.123    16.25   104.41  0.01627  0.900  
    938      234.25     -262.76      324.37    -9815.56    12116.91   37.355    16.25   104.41  0.01627  0.900  
    939      192.07     -295.77      238.82   -12023.44     9708.60   40.652    16.14   104.29  0.01638  0.900  
    940      191.27     -291.11      238.82   -11952.01     9805.31   41.057    16.14   104.29  0.01639  0.900  
    941      149.09     -297.25      156.24   -13532.93     7113.42   45.528    16.04   104.21  0.01649  0.900  
    942      148.29     -292.62      156.24   -13488.95     7202.39   46.097    16.04   104.20  0.01649  0.900  
    943      106.11     -284.22       76.64   -14592.71     3934.61   51.342    15.87   104.38  0.01673  0.900  
    944      105.32     -279.60       76.64   -14573.70     3994.51   52.124    15.87   104.38  0.01674  0.900  
    945       63.14     -283.12        0.00   -15042.98       -0.00   53.133    15.81   104.02  0.01674  0.900  
    946     1022.31    -3972.22     -408.93   -18123.35    -1865.78    4.563    18.55   104.22  0.01386  0.900  
    947      737.32    -2474.54     -259.88   -17177.60    -1804.00    6.942    17.72   104.22  0.01464  0.900  
    948      736.52    -2469.94     -259.88   -17174.62    -1807.05    6.953    17.72   104.22  0.01464  0.900  
    949      692.92    -2259.25     -237.50   -17028.43    -1790.07    7.537    17.59   104.22  0.01477  0.900  
    950      692.11    -2254.72     -237.50   -17025.42    -1793.35    7.551    17.59   104.22  0.01477  0.900  
    951      648.51    -2060.67     -215.24   -16880.10    -1763.16    8.192    17.46   104.22  0.01490  0.900  
    952      647.71    -2056.15     -215.24   -16877.07    -1766.72    8.208    17.46   104.22  0.01491  0.900  
    953      615.80    -1926.06     -199.04   -16771.73    -1733.24    8.708    17.37   104.22  0.01500  0.900  
    954      604.10    -1878.60     -193.11   -16733.19    -1720.09    8.907    17.34   104.22  0.01504  0.900  
    955      603.30    -1874.07     -193.11   -16730.13    -1723.94    8.927    17.33   104.22  0.01504  0.900  
    956      559.70    -1712.96     -171.11   -16587.80    -1656.97    9.684    17.21   104.21  0.01517  0.900  
    957      558.89    -1708.43     -171.11   -16584.72    -1661.06    9.708    17.21   104.21  0.01517  0.900  
    958      515.29    -1564.75     -149.24   -16444.52    -1568.42   10.509    17.08   104.20  0.01530  0.900  
    959      514.49    -1560.23     -149.24   -16441.42    -1572.67   10.538    17.08   104.21  0.01531  0.900  
    960      470.89    -1434.92     -127.51   -16303.98    -1448.77   11.362    16.95   104.19  0.01544  0.900  
    961      470.08    -1430.39     -127.51   -16300.87    -1453.07   11.396    16.95   104.19  0.01544  0.900  
    962      426.48    -1323.60     -105.91   -16166.55    -1293.56   12.214    16.83   104.18  0.01558  0.900  
    963      425.68    -1319.08     -105.91   -16163.45    -1297.75   12.254    16.82   104.18  0.01558  0.900  
    964      382.08    -1230.87      -84.45   -16032.63    -1099.95   13.025    16.70   104.15  0.01571  0.900  
    965      381.27    -1226.35      -84.45   -16029.55    -1103.79   13.071    16.70   104.15  0.01571  0.900  
    966      337.67    -1159.10      -63.12   -15902.40     -866.04   13.720    16.57   104.13  0.01585  0.900  
    967      336.87    -1154.59      -63.12   -15899.38     -869.25   13.771    16.57   104.13  0.01585  0.900  
    968      293.27    -1110.18      -41.94   -15775.51     -595.99   14.210    16.45   104.09  0.01598  0.900  
    969      292.46    -1105.67      -41.94   -15772.57     -598.30   14.265    16.45   104.09  0.01598  0.900  
    970      248.86    -1117.67      -20.90   -15651.90     -292.69   14.004    16.33   104.06  0.01611  0.900  
    971      248.06    -1113.02      -20.90   -15649.07     -293.86   14.060    16.33   104.06  0.01612  0.900  
    972      204.46    -1118.94       -0.00   -15527.65       -0.00   13.877    16.21   104.02  0.01625  0.900  
    973      854.95     -349.22      169.38   -15891.48     7707.54   45.505    18.06   104.25  0.01432  0.900  
    974      579.24     -348.52      110.23   -15974.59     5052.42   45.835    17.26   104.39  0.01514  0.900  
    975      578.44     -343.84      110.23   -15955.05     5114.92   46.402    17.26   104.39  0.01515  0.900  
    976      536.26     -343.93      101.11   -15922.42     4680.84   46.296    17.13   104.38  0.01528  0.900  
    977      535.46     -339.25      101.11   -15903.81     4739.86   46.879    17.13   104.38  0.01528  0.900  
    978      493.28     -339.40       91.97   -15872.30     4300.97   46.765    17.01   104.38  0.01541  0.900  
    979      492.48     -334.72       91.97   -15854.68     4356.27   47.367    17.01   104.38  0.01541  0.900  
    980      461.61     -334.88       85.27   -15832.61     4031.43   47.278    16.92   104.38  0.01551  0.900  
    981      450.30     -334.94       82.82   -15824.43     3912.68   47.245    16.88   104.37  0.01555  0.900  
    982      449.50     -330.26       82.82   -15807.88     3963.97   47.864    16.88   104.37  0.01555  0.900  
    983      407.32     -330.55       73.65   -15778.73     3515.72   47.735    16.76   104.37  0.01568  0.900  
    984      406.51     -325.87       73.65   -15763.33     3562.73   48.373    16.76   104.37  0.01569  0.900  
    985      364.33     -326.23       64.48   -15735.29     3109.90   48.234    16.63   104.36  0.01582  0.900  
    986      363.53     -321.55       64.48   -15721.09     3152.31   48.892    16.63   104.36  0.01583  0.900  
    987      321.35     -321.97       55.29   -15683.82     2693.21   48.712    16.51   104.35  0.01596  0.900  
    988      320.55     -317.29       55.29   -15677.62     2731.85   49.411    16.51   104.36  0.01597  0.900  
    989      278.37     -317.78       46.09   -15575.25     2259.12   49.013    16.39   104.30  0.01609  0.900  
    990      277.57     -313.10       46.09   -15569.53     2292.03   49.727    16.39   104.30  0.01609  0.900  
    991      235.39     -313.66       36.89   -15467.69     1819.10   49.314    16.27   104.25  0.01622  0.900  
    992      234.59     -308.98       36.89   -15462.50     1846.03   50.044    16.27   104.25  0.01622  0.900  
    993      192.41     -309.60       27.68   -15360.50     1373.11   49.613    16.16   104.19  0.01635  0.900  
    994      191.60     -304.93       27.68   -15355.84     1393.77   50.359    16.15   104.20  0.01635  0.900  
    995      149.42     -305.62       18.46   -15254.72      921.28   49.914    16.04   104.14  0.01648  0.900  
    996      148.62     -300.94       18.46   -15250.65      935.35   50.677    16.04   104.14  0.01648  0.900  
    997      106.44     -301.70        9.23   -15149.96      463.57   50.215    15.93   104.08  0.01660  0.900  
    998      105.64     -297.02        9.23   -15146.49      470.76   50.994    15.93   104.08  0.01661  0.900  
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    999       63.46     -297.86       -0.00   -15043.93       -0.00   50.507    15.81   104.02  0.01674  0.900  
    1000     1022.14    -1108.81      138.19   -18089.98     2254.60   16.315    18.55   104.26  0.01386  0.900  
    1001      737.15    -1120.10       89.95   -17211.81     1382.25   15.366    17.72   104.18  0.01464  0.900  
    1002      736.35    -1115.43       89.95   -17208.66     1387.78   15.428    17.72   104.18  0.01464  0.900  
    1003      692.75    -1117.69       82.51   -17071.90     1260.31   15.274    17.59   104.16  0.01476  0.900  
    1004      691.95    -1113.03       82.51   -17068.78     1265.36   15.335    17.59   104.16  0.01476  0.900  
    1005      648.35    -1115.42       75.06   -16931.85     1139.37   15.180    17.46   104.15  0.01489  0.900  
    1006      647.55    -1110.76       75.06   -16928.77     1143.94   15.241    17.46   104.15  0.01489  0.900  
    1007      615.64    -1112.61       69.60   -16828.57     1052.64   15.125    17.37   104.14  0.01499  0.900  
    1008      603.95    -1113.28       67.59   -16791.83     1019.52   15.083    17.34   104.14  0.01502  0.900  
    1009      603.15    -1108.63       67.59   -16788.79     1023.62   15.144    17.33   104.14  0.01502  0.900  
    1010      559.55    -1111.27       60.12   -16651.69      900.82   14.984    17.21   104.13  0.01515  0.900  
    1011      558.75    -1106.61       60.12   -16648.68      904.44   15.045    17.21   104.13  0.01515  0.900  
    1012      515.15    -1109.40       52.63   -16511.47      783.32   14.883    17.08   104.11  0.01528  0.900  
    1013      514.35    -1104.74       52.63   -16508.50      786.48   14.943    17.08   104.11  0.01529  0.900  
    1014      470.75    -1107.67       45.14   -16371.21      667.10   14.780    16.96   104.10  0.01542  0.900  
    1015      469.95    -1103.01       45.14   -16368.28      669.80   14.840    16.95   104.10  0.01542  0.900  
    1016      426.35    -1106.08       37.63   -16230.89      552.21   14.674    16.83   104.09  0.01555  0.900  
    1017      425.55    -1101.42       37.63   -16227.99      554.45   14.734    16.83   104.09  0.01556  0.900  
    1018      381.95    -1104.64       30.12   -16090.51      438.73   14.566    16.70   104.07  0.01569  0.900  
    1019      381.15    -1099.98       30.12   -16087.66      440.51   14.625    16.70   104.07  0.01569  0.900  
    1020      337.55    -1103.35       22.60   -15949.98      326.70   14.456    16.58   104.06  0.01583  0.900  
    1021      336.75    -1098.69       22.60   -15947.16      328.03   14.515    16.58   104.06  0.01583  0.900  
    1022      293.15    -1102.23       15.07   -15809.19      216.19   14.343    16.46   104.05  0.01597  0.900  
    1023      292.35    -1097.56       15.07   -15806.39      217.08   14.401    16.45   104.05  0.01597  0.900  
    1024      248.75    -1101.28        7.54   -15668.29      107.27   14.227    16.33   104.03  0.01611  0.900  
    1025      247.95    -1096.61        7.54   -15665.54      107.71   14.285    16.33   104.03  0.01611  0.900  
    1026      204.35    -1100.50       -0.00   -15527.29       -0.00   14.109    16.21   104.02  0.01625  0.900  
    1027      854.79     -349.36      160.82   -16043.08     7384.98   45.921    18.06   104.28  0.01432  0.900  
    1028      579.09     -348.36      104.69   -16036.37     4819.31   46.034    17.26   104.38  0.01514  0.900  
    1029      578.29     -343.69      104.69   -16017.56     4879.11   46.605    17.26   104.39  0.01515  0.900  
    1030      536.11     -343.73       96.03   -15979.75     4464.37   46.489    17.13   104.38  0.01528  0.900  
    1031      535.31     -339.06       96.03   -15961.83     4520.83   47.077    17.13   104.38  0.01528  0.900  
    1032      493.13     -339.16       87.35   -15925.08     4101.59   46.954    17.01   104.38  0.01541  0.900  
    1033      492.32     -334.49       87.35   -15908.11     4154.46   47.559    17.01   104.38  0.01541  0.900  
    1034      461.45     -334.62       80.99   -15882.15     3844.20   47.463    16.92   104.37  0.01551  0.900  
    1035      450.14     -334.66       78.66   -15872.53     3730.80   47.428    16.88   104.37  0.01555  0.900  
    1036      449.34     -329.99       78.66   -15856.59     3779.83   48.052    16.88   104.37  0.01555  0.900  
    1037      407.16     -330.23       69.96   -15822.03     3351.84   47.912    16.76   104.37  0.01568  0.900  
    1038      406.36     -325.56       69.96   -15807.19     3396.75   48.554    16.76   104.37  0.01569  0.900  
    1039      364.18     -325.87       61.24   -15773.65     2964.48   48.405    16.63   104.36  0.01582  0.900  
    1040      363.38     -321.20       61.24   -15759.97     3005.00   49.066    16.63   104.36  0.01583  0.900  
    1041      321.20     -321.58       52.52   -15694.92     2563.25   48.806    16.51   104.34  0.01596  0.900  
    1042      320.40     -316.90       52.52   -15688.88     2600.05   49.507    16.51   104.34  0.01596  0.900  
    1043      278.22     -317.35       43.78   -15584.53     2150.20   49.109    16.39   104.29  0.01609  0.900  
    1044      277.42     -312.68       43.78   -15578.97     2181.55   49.825    16.39   104.29  0.01609  0.900  
    1045      235.24     -313.19       35.04   -15475.13     1731.48   49.412    16.27   104.24  0.01622  0.900  
    1046      234.44     -308.52       35.04   -15470.06     1757.12   50.144    16.27   104.24  0.01622  0.900  
    1047      192.26     -309.10       26.29   -15366.07     1307.03   49.713    16.16   104.19  0.01635  0.900  
    1048      191.46     -304.42       26.29   -15361.51     1326.69   50.461    16.15   104.19  0.01635  0.900  
    1049      149.28     -305.07       17.53   -15258.36      876.97   50.015    16.04   104.13  0.01647  0.900  
    1050      148.48     -300.40       17.53   -15254.36      890.38   50.780    16.04   104.13  0.01648  0.900  
    1051      106.30     -301.12        8.77   -15151.57      441.29   50.317    15.93   104.08  0.01660  0.900  
    1052      105.50     -296.45        8.77   -15148.13      448.14   51.099    15.93   104.08  0.01661  0.900  
    1053       63.32     -297.24       -0.00   -15043.61       -0.00   50.611    15.81   104.02  0.01674  0.900  
    1054     1021.98    -1108.95      129.64   -18101.15     2116.03   16.323    18.55   104.25  0.01386  0.900  
    1055      736.99    -1119.94       84.41   -17218.26     1297.80   15.374    17.72   104.17  0.01463  0.900  
    1056      736.20    -1115.28       84.41   -17215.13     1302.99   15.436    17.72   104.17  0.01464  0.900  
    1057      692.59    -1117.49       77.43   -17077.77     1183.37   15.282    17.59   104.15  0.01476  0.900  
    1058      691.80    -1112.84       77.43   -17074.68     1188.11   15.343    17.59   104.16  0.01476  0.900  
    1059      648.20    -1115.18       70.44   -16937.15     1069.87   15.188    17.46   104.14  0.01489  0.900  
    1060      647.40    -1110.53       70.44   -16934.10     1074.16   15.249    17.46   104.14  0.01489  0.900  
    1061      615.49    -1112.35       65.32   -16833.46      988.46   15.133    17.37   104.13  0.01499  0.900  
    1062      603.80    -1113.01       63.44   -16796.56      957.37   15.091    17.34   104.13  0.01502  0.900  
    1063      603.00    -1108.35       63.44   -16793.54      961.21   15.152    17.33   104.13  0.01502  0.900  
    1064      559.40    -1110.96       56.42   -16655.85      845.93   14.992    17.21   104.12  0.01515  0.900  
    1065      558.60    -1106.30       56.42   -16652.86      849.34   15.053    17.21   104.12  0.01515  0.900  
    1066      515.00    -1109.04       49.40   -16515.06      735.62   14.891    17.08   104.11  0.01528  0.900  
    1067      514.20    -1104.39       49.40   -16512.10      738.59   14.951    17.08   104.11  0.01529  0.900  
    1068      470.60    -1107.27       42.37   -16374.23      626.50   14.788    16.96   104.09  0.01542  0.900  
    1069      469.80    -1102.62       42.37   -16371.31      629.03   14.848    16.95   104.09  0.01542  0.900  
    1070      426.20    -1105.65       35.32   -16233.33      518.62   14.682    16.83   104.08  0.01555  0.900  
    1071      425.40    -1100.99       35.32   -16230.44      520.72   14.742    16.83   104.08  0.01556  0.900  
    1072      381.80    -1104.17       28.27   -16092.37      412.05   14.574    16.70   104.07  0.01569  0.900  
    1073      381.01    -1099.51       28.27   -16089.52      413.73   14.633    16.70   104.07  0.01569  0.900  
    1074      337.40    -1102.84       21.22   -15951.25      306.85   14.464    16.58   104.06  0.01583  0.900  
    1075      336.61    -1098.18       21.22   -15948.44      308.10   14.523    16.58   104.06  0.01583  0.900  
    1076      293.01    -1101.68       14.15   -15809.87      203.06   14.351    16.46   104.05  0.01597  0.900  
    1077      292.21    -1097.02       14.15   -15807.08      203.89   14.409    16.45   104.05  0.01597  0.900  
    1078      248.61    -1100.69        7.08   -15668.39      100.77   14.235    16.33   104.03  0.01611  0.900  
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    1079      247.81    -1096.04        7.08   -15665.64      101.17   14.293    16.33   104.03  0.01611  0.900  
    1080      204.21    -1099.88       -0.00   -15526.80       -0.00   14.117    16.21   104.02  0.01625  0.900  

    *** End of output ***
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