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APPROXIMATE CONVERSIONS TO SI UNITS

Symbol When You Know Multiply By To Find Symbol
LENGTH
in inches 25.4 millimeters mm
ft feet 0.305 meters m
yd yards 0.914 meters m
mi miles 1.61 kilometers km
AREA
in’ square inches 645.2 square millimeters mm?
f square feet 0.093 square meters m?
yd? square yard 0.836 square meters m?
ac acres 0.405 hectares ha
mi? square miles 2.59 square kilometers km?
VOLUME
fl oz fluid ounces 29.57 milliliters mL
gal gallons 3.785 liters L
ft® cubic feet 0.028 cubic meters m?®
yd® cubic yards 0.765 cubic meters m?®
NOTE: volumes greater than 1000 L shall be shown in m*®
MASS
oz ounces 28.35 grams g
Ib pounds 0.454 kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or "metric ton") Mg (or "t")
TEMPERATURE (exact degrees)
°F Fahrenheit 5 (F-32)/9 Celsius °c
or (F-32)/1.8
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3.426 candela/m? cd/m?
FORCE and PRESSURE or STRESS
Ibf poundforce 4.45 newtons N
Ibf/in® poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
mm millimeters 0.039 inches in
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mm? square millimeters 0.0016 square inches in?
m? square meters 10.764 square feet ft?
m? square meters 1.195 square yards yd?
ha hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi?
VOLUME
mL milliliters 0.034 fluid ounces fl oz
L liters 0.264 gallons gal
m?® cubic meters 35.314 cubic feet ft*
m?® cubic meters 1.307 cubic yards yd®
MASS
g grams 0.035 ounces 0z
kg kilograms 2.202 pounds Ib
Mg (or "t") megagrams (or "metric ton") 1.103 short tons (2000 Ib) T
TEMPERATURE (exact degrees)
*C Celsius 1.8C+32 Fahrenheit °F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/m? candela/m? 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce per square inch Ibf/in®

*Sl is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 of ASTM E380.
(Revised March 2003)
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APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Question 1:

Which State Agency are you representing?
26 complete responses received, with Virginia completing two responses.
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Question 2:

Which region of the United States does your state belong to? - Selected Choice

Respondent Q2 Response

Alabama Southeast

Alaska Northwest Midwest, 10 Northeast, 6
cboT Midwest

CTDOT Northeast

Delaware DOT Northeast

FDOT Southeast

GDOT Southeast

Hlinois Midwest

INDOT Midwest

lowa DOT Midwest

Kansas Midwest

KY Transportation Cabinet Southeast

Louisiana DOT Southeast

Minnesota Dept of Transportation Midwest Northwest, 3 Southeast, 6
MO Midwest

New York State DOT Northeast m Northeast ® Southeast = Northwest = Midwest
North Dakota Midwest

Oklahoma Midwest

Oregon Northwest

Pennsylvania Northeast

RIDOT Northeast

ScboT Southeast

SDDOT Midwest

VDOT (Virginia)* Mid-Atlantic

Virginia Northeast

WSDOT Northwest

*VDOT response omitted from graphic due to duplicate answers



APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Question 3:

How many straight integral abutment bridges has your agency designed and constructed in the last 5 years?
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Question 4:

How many curved integral abutment bridges has your agency designed and constructed?
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Question 5:

How many curved integral abutment bridges has your agency designed and constructed in the last 5 years?
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APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Respondent
Alabama

Alaska

cboT

CTDOT

Delaware DOT
FDOT

GDOT

llinois

INDOT

lowa DOT

Kansas

KY Transportation Cabinet
Louisiana DOTD
Minnesota Dept of Transportation
MO

New York State DOT
North Dakota
Oklahoma

Oregon
Pennsylvania

RIDOT

SCDoT

SDDOT

VDOT (Virginia)
Virginia

WSDOT

Q3 Response
0
0
5+
5+

1-2
0
0

5+
5+
5+
5+
5+
1-2
5+
5+
5+
5+
5+
5+
5+
5+
5+
5+
5+
5+
0

Q4 Response
0
0
5+
0
0
0

1-2
0
5+
3-4
3-4
5+
0
5+
5+
3-4
3-4
0
5+
1-2
0
5+
1-2
3-4
3-4
0

Q5 Response
0
0
1-2

O O o o o
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APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Question 6:

If your agency does not use integral abutment structures, please indicate why (select all that apply): - Selected

Choice
Respondent

Alabama

Alaska

CTDOT
Delaware DOT

FDOT
GDOT
Hlinois
Virginia

WSDOT

Q6 Reponses
Lack of design standards, Other

Other

Lack of design standards

Lack of design standards, Lack of
performance history, Maintenance
concerns

Costs, Other

Other

Lack of performance history

Other

Seismic performance concerns

Q6 Other

Has never been a design tool in Alabama.
Semi-integral abutments have been used
to eliminate joints at bridge ends.

We use semi-integral abutments due to
past problems with true integral
abutments. We believe that the extreme
temperature range and restraint of frozen
soils resulted in abutment cracking. Semi-
integral abutment appears to have
alleviated the problem.

Lack of need
Just not part of our tool box.

VDOT uses integral abutments as
preferred choices.In order of preference:
full integral, semi integral, deck extension,
Virginia Abutment, Conventional
abutment. Yes, conventional abutment is
last and usually only acceptable in
widenings, even then only sometimes.
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APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Question 7:

Does your agency have specific design requirements or recommendations for integral abutment bridges? - Straight
Alignment / Curved Alignment
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Question 8:

Does your agency have specific construction or maintenance requirements for integral abutment bridges that differ
from those of non-integral structures, i.e. pile construction tolerances or concrete sealing schedule for abutments? -
Straight Alignment / Curved Alignment
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APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Respondent
Alabama

Alaska

cboT

CTDOT

Delaware DOT
FDOT

GDOT

llinois

INDOT

lowa DOT

Kansas

KY Transportation Cabinet
Louisiana DOTD
Minnesota Dept of Transportation
MO

New York State DOT
North Dakota
Oklahoma

Oregon
Pennsylvania

RIDOT

SCDoT

SDDOT

VDOT (Virginia)
Virginia

WSDOT

Q7 - Straight
No
No
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Q7 - Curved
No
No
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
Yes
No
No
No
No
Yes
Yes
No
Yes
No

Q8 — Straight
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
No
Yes
Yes
Yes
No
No
Yes
No

Q8 - Curved
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
No
No

Yes
No
No
Yes
No
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APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Question 9:

Which methods of analysis are preferred or required for the design of integral abutment bridges in your agency
(select all that apply)? - Selected Choice

Respondent
Alabama
Alaska

coot
CTDOT

Delaware DOT

FDOT
GDOT
llinois
INDOT
lowa DOT

Kansas

KY Transportation

Cabinet

Minnesota Dept of

Transportation
MO

New York State DOT

North Dakota

Oklahoma

Oregon

Q9 - Responses
Other
Other

Full 3D model

No model if specific parameters are met
(simplified design procedures), Equivalent
cantilever method for piles

Grillage model, Full 3D model, Full soil
structure interaction model for structural
analysis (soil springs for full height of
piles)

Other

Other

No model if specific parameters are met
(simplified design procedures)

No model if specific parameters are met
(simplified design procedures)

No model if specific parameters are met
(simplified design procedures)

Full 3D model, No model if specific
parameters are met (simplified design
procedures), Full soil structure interaction
model for structural analysis (soil springs
for full height of piles)

Full soil structure interaction model for
structural analysis (soil springs for full
height of piles)

No model if specific parameters are met
(simplified design procedures), Other

No model if specific parameters are met
(simplified design procedures), Equivalent
cantilever method for piles

Full 3D model, No model if specific
parameters are met (simplified design
procedures), Other

No model if specific parameters are met
(simplified design procedures)

No model if specific parameters are met
(simplified design procedures)

Full 3D model, Equivalent cantilever
method for piles, Full soil structure

Q9 - Other

N/A

Depending upon the design, simplified
design procedures to full SSI may be used
for abutment modeling

N/A
NA

Design per MNDOT LRFD Bridge Design
Manual Article 11.1.1.

If situation does not meet simplified
procedure then 3D refined analysis is
required.



APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Pennsylvania
RIDOT

scboTt

SDDOT

VDOT (Virginia)
Virginia

WwSDOoT

interaction model for structural analysis
(soil springs for full height of piles)

Full soil structure interaction model for
structural analysis (soil springs for full
height of piles)

Grillage model

No model if specific parameters are met
(simplified design procedures)

No model if specific parameters are met
(simplified design procedures)

Other

No model if specific parameters are met
(simplified design procedures)
Other

The EOR decides. Grillage is probably
most common.

None
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APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Question 10:

Describe any performance issues your agency has encountered related to straight and curved integral abutment
bridges (check all that apply): - Selected Choice

Other I

Bridge rail to bridge approach rail connections

Deck cracking at deck ends or reflective cracking in the overlay at

Respondent
Alabama
cboT

Delaware DOT

FDOT
GDOT
llinois

INDOT

lowa DOT

Kansas

KY Transportation
Cabinet
Minnesota Dept of
Transportation

Deck cracking other than at deck ends

deck ends -
Excessive Abutment Displacements
Abutment cracking at girder interface |
Approach settlement |
0 1 2

B Northeast M Southeast M Northwest

Q10 — Responses

Other

Approach settlement, Bridge rail to bridge
approach rail connections, Other
Abutment cracking at girder interface,
Deck cracking at deck ends or reflective
cracking in the overlay at deck ends
Other

Other

Approach settlement, Abutment cracking
at girder interface, Deck cracking at deck
ends or reflective cracking in the overlay
at deck ends, Deck cracking other than at
deck ends

Other

Approach settlement
Approach settlement
Approach settlement

Deck cracking at deck ends or reflective
cracking in the overlay at deck ends, Other

3 4 5 6 7 8 9
Midwest
Q10 - Other
N/A

CDOT uses semi-integral abutments to
avoid deck cracking.

N/A
NA

The biggest challenge we have in Indiana
is handling the thermal movements at the
interface with the approach pavement.
We recently adopted new terminal joint
details to address the issue.

- Joint failure at approach panel to
roadway interface.

- Settlement of fill/riprap in front of
integral abutment stem resulting in pile
exposure to corrosion.

A-10



APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

MO

New York State DOT
North Dakota

Oklahoma

Oregon

SCDOT
SDDOT

VDOT (Virginia)
Virginia

WwSsDoT

Approach settlement, Abutment cracking
at girder interface

Other

Approach settlement, Abutment cracking
at girder interface

Approach settlement, Deck cracking at
deck ends or reflective cracking in the
overlay at deck ends, Deck cracking other
than at deck ends, Bridge rail to bridge
approach rail connections

Approach settlement, Other

Deck cracking at deck ends or reflective
cracking in the overlay at deck ends
Approach settlement, Abutment cracking
at girder interface

Approach settlement

Other

Other

No known performance issues.

Our bridges with integral abutments have
performed satisfactory. We didn't see
cracking in decks or girders. However, we
found issue at joints on a curved bridge.
Rebar connecting between the abutment
and the approach slab was broken. The
rebar was designed for the integral
abutments to drag the approach slab,
when movement occurred. Joint seals
between the end of the approach slab and
roadway pavement approach failed as
well. For several bridges, we have
observed approach slab settlement, but
we are not totally sure that was due to
integral abutments.

VDOT's approach slabs have had some
cracking.

Settlement occurs at all bridge abutments
including conventional abutments.

some early integral autments have had
parapet cracking at the transition to
bridge approach railing

Not used
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APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Question 11:

What issues has your agency documented as most concerning related to maintenance or service life of straight and curved

integral abutment bridges?

Respondent
Alabama
Alaska

CTDOT
Delaware DOT

FDOT
GDOT
llinois

INDOT
lowa DOT

KY Transportation Cabinet
Minnesota Dept of Transportation
MO

New York State DOT

Oklahoma

Oregon

scboTt
SDDOT
VDOT (Virginia)

Virginia

WSDOT

Q11 - Responses

N/A

See previous note. Alaska's extreme cold and temperature range do
appear to allow for "true" integral abutment usage

None

Cracking at abutment/girder interface and deck ends is expected to lead to
a reduced service life.

N/A

NA

Deck cracking is a consistent problem, but it does not seem to be limited
to integral abutments. Approach pavement cracking is also a problem,
which we try to address by using precast bridge approach pavements on
longer bridges. The intent is to avoid cast-in-place concrete that is subject
to thermal cycles while green.

See note in previous question.

Service life performance of integral abutment bridges has been excellent
compared to bridges that have expansion joints at the abutments.
approach settlement

The 2 issues listed under "Other" in the question response above.
Approach settlement resulting in the "bump".

None.

Deck cracking, approach settlement/voids.

Joints at the end of approach slab and the roadway pavement prematurely
failed and required repair. So far we haven't seen issue of overstressed
piles or cracking in abutment cap beams. However, since these members
are mostly embedded, we don't know if problems exist.

Deck cracking near deck ends.

Bridge End Backfill

When approach slabs are not used, the interface between the moving
backwall and approach asphalt pavement.

VDOT uses sleeper slabs and joints at sleeper slabs to allow for off bridge
expansion. these joints still have problems. we recently have transitioned
to eliminate the joints at this location.

Curved integral has a few locations where bridges have had transverse
movement between on and off bridge railing.

Not used
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Question 12:

What issues has your agency documented as most concerned related to the design of curved integral abutment bridges?

Respondent
Alabama
Alaska

cboT

CTDOT
Delaware DOT
FDOT

GDOT

llinois

INDOT

lowa DOT
KY Transportation Cabinet
Minnesota Dept of Transportation

MO
New York State DOT
Oregon

RIDOT

SCboT

SDDOT

VDOT (Virginia)

Virginia
WSDOT

Q12 - Responses

N/A

NA

Quantifying thermal movement

Lack of design standards.

Have not designed curved integral abutments

N/A

NA

ILDOT has not used integral abutments on curved structures. Lateral
stress in beams and residual drift at abutments due to thermal cycles are
concerning.

Accounting for the differential movement of the acute corner on skewed
or curved structures.

None

Failure of consultants to properly detail steel.

Note that MN builds very few truly curved integral abut bridges. The vast
majority are on straight alignments. Our design manual says, "Slight
curvature can be allowed, but must be considered on a case-by-case

basis." Concerns would be the additional forces (twisting & lateral forces).

Approach settlement resulting in the "bump".

None.

Design movement for the curved integral abutment bridges can be
underestimated or inaccurate, which can cause long-term maintenance
issue.

The use of integral abutments is limited to *straight* bridges.

Nothing specific.

N/A

We do not allow integral bridges with curved girders. Your survey never
explicitly states it, but | assume that "curved bridges" means curved
girders (as opposed to curved alignments, which may often have straight
girders). With curved girders, the concern is non-axial compressive loads
resulting from the passive earth pressure at the backwalls.

transverse movement at abutment.

Not used
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APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Question 13:

Please provide link(s) to your agency's design guides or construction and maintenance requirements that include integral
abutment bridges

Respondent Q13 - Responses

Alabama N/A

Alaska NA

CcDOT https://www.codot.gov/library/bridge/bridge-manuals/design_manual

CTDOT https://portal.ct.gov/-/media/DOT/documents/dpublications/bridge/
CTDOT-Bridge-Design-Manual.pdf

Delaware DOT https://deldot.gov/Publications/manuals/bridge_design/pdfs/2021/
bridge_design_manual_2021.pdf?cache=1628013242315

FDOT N/A

GDOT NA

llinois Integral Abutment Pile Selection Spreadsheet:

http://www.idot.illinois.gov/Assets/uploads/files/IDOT-Forms/BBS/
BBS%20145.xIsm

Supporting documentation for the spreadsheet:
http://www.idot.illinois.gov/Assets/uploads/files/Doing-Business/
Memorandums-&-Letters/Highways/Bridges/AGMU-Design-Guides/
Integral%20Abutment%20Design%20Guide.pdf

Detail Sheets:
http://www.idot.illinois.gov/Assets/uploads/files/Doing-Business/
Specialty-Lists/Highways/Bridges/Cell-Libraries/Bridge/
Abutments-Integral.pdf

http://www.idot.illinois.gov/Assets/uploads/files/Doing-Business/
Specialty-Lists/Highways/Bridges/Cell-Libraries/Bridge/Diaphragms-
Integral

%20Abutment%20Steel%20Beams.pdf

http://www.idot.illinois.gov/Assets/uploads/files/Doing-Business/
Specialty-Lists/Highways/Bridges/Cell-Libraries/Bridge/Diaphragms-
Integral%20Abutment%20Prestressed%20Beams.pdf

INDOT https://www.in.gov/dot/div/contracts/design/Part%204/Chapter
%20409%20-%20Abutment,%20Bent,%20Pier,%20and%20Bearing.pdf

Chapter 409, section 2 in our design manual has our design guidance.
lowa DOT https://iowadot.gov/bridge/Design-Policies/LRFDdesignmanual
KY Transportation Cabinet https://transportation.ky.gov/StructuralDesign/Pages/Policy.aspx
Minnesota Dept of Transportation  Section 11 of our bridge design manual found at:
http://www.dot.state.mn.us/bridge/Irfd.html

MO http://epg.modot.org/index.php/
751.35_Concrete_Pile_Cap_Integral_End_Bents
New York State DOT Design Guidance: NYSDOT Bridge Design Manual, Sec. 11.2.1,

https://www.dot.ny.gov/divisions/engineering/structures/manuals/
bridge-manual-usc



APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

North Dakota
Pennsylvania

RIDOT
SCDOT

SDDOT
VDOT (Virginia)

Virginia

WwSDOoT

https://www.dot.nd.gov/manuals/design/designmanual/Chapter%204.pdf
http://www.dot.state.pa.us/public/Bureaus/BOPD/Bridge/2021/BD2/
BD667M.pdf

https://www.penndot.gov/ProjectAndPrograms/Bridges/Documents/
Plans%20and%20Specifications%20Documents/IntegralAbutmentDesign/
IntegralAbutment.xlsm
http://www.dot.ri.gov/documents/doingbusiness/RILRFDBridgeManual.pdf
https://www.scdot.org/business/pdf/structural-design/
SCDOT_Bridge_Design_Manual.pdf

https://www.scdot.org/business/pdf/structural-design/bridge-memos/
DM201401.pdf
https://dot.sd.gov/inside-sddot/forms-publications/manuals
https://www.virginiadot.org/business/resources/bridge/Manuals/Part2/
Chapterl7.pdf
https://www.virginiadot.org/business/resources/bridge/Manuals/Part2/
Chapterl7.pdf

Not used
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APPENDIX A — NATIONAL SURVEY QUESTIONS AND RESULTS

Question 14:

Please provide reference information or links for any published or unpublished reports that address the performance,
monitoring, design, or maintenance of curved integral abutment bridges

Respondent
Alabama
Alaska
Delaware DOT
FDOT

GDOT

llinois

INDOT

lowa DOT

Minnesota Dept of Transportation
MO

New York State DOT

ScboTt

Virginia

WwSsSDOT

Q14 - Responses

N/A

NA

N/A

N/A

NA

N/A

For additional information and research supporting INDOT'’s integral end
bent design philosophy, see the following publications:1. Frosch, R.J., V.
Chovichien, K. Durbin, and D. Fedroff. Jointless and Smoother Bridges:
Behavior and Design of Piles. Publication FHWA/IN/JTRP-2004/24. Joint
Transportation Research Program, Indiana Department of
Transportation and Purdue University, West Lafayette, Indiana, 2006.
This study investigates the fundamental principals affecting the integral
end bent, gives recommendations concerning minimum pile
depths, and recommends the limits of use be extended to 500 feet.
2013 Indiana Design Manual, Ch. 409 Page 9 2. Frosch, R.J., Kreger, M.E.,
and A.M. Talbott. Earthquake Resistance of Integral Abutment Bridges.
Publication FHWA/IN/JTRP-2008/11. Joint Transportation Research
Program, Indiana Department of Transportation and Purdue
University, West Lafayette, Indiana, 2009. This study investigates the
seismic resistance of the integral abutment (end bent). 3. Frosch, R.J. and
M.D. Lovell. Long-Term Behavior of Integral Abutment Bridges. Joint
Transportation Research Program, Indiana Department of
Transportation and Purdue University, West Lafayette, Indiana, 2011.
This study extends the previous two studies to further investigate skew
and detailing of the integral abutment (end bent).

Field Monitoring of Curved Girder Bridges with Integral Abutments,
TPF-5(169), 2014

http://publications.iowa.gov/16966/1/lowa_DOT _InTrans_Greimann_
etal TPF-5 169 curved girder_integral_abutments.pdf

None

NA

None.

None available.

VDOT has limited the implementation of curved integral abutments
although a few slipped through the cracks. VDOT uses deck extensions in
most curved locations or uses "Virginia abutments" which have many of
the same benefits of integral without the soil interaction issues by using
conventional abutment with an integral backwall at the end of the
superstructure.

Not used
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1  LITERATURE REVIEW

1.1 INTRODUCTION

The development of integral abutment bridges (IAB) for relatively short structures (50 feet — 100 feet) began in the 1930’s in the
United States, New Zealand and Australia. The experimental nature of these developments and the lack of rational design
guidelines meant that increases in allowable length for future structures would be based empirically on the bridge owner’s
experience with successful in-service prototypes. As a result, each highway agency developed unique limitations and guidelines
for integral abutment bridges [1].

In the early 1960's, a study of nationwide bridge maintenance requirements determined that joints and bearings are a major
source of bridge maintenance problems, and bridge engineers observed that bridges constructed without expansion joints were
in service longer and required less maintenance than bridges constructed with expansion joints. (See Figure 1.1) [2]. While many
of the jointless bridges had cracking in their abutments, these cracks were not detrimental to serviceability. In general, jointless
bridges did not experience the same level of maintenance distress as did jointed bridges [3]. The movement previously
accommodated with deck end expansion joints is shifted to a flexible pile supported substructure in an IAB system. Integral
abutment structures gained popularity for straight crossings as the need to extend the service life and reduce life cycle costs
became priorities for state Departments and Agencies of Transportation. Many states now provide simplified design methods or
significant guidelines for design of these structures.

Figure 1.1 - Schematic of a Jointed Bridge (Left) and an Integral Abutment Bridge (Right) [2]

Bridge locations were historically determined by the most convenient crossing site with little regard to the general alignment of
the roadway, with the highway designer or surveyor laying out the highway to match the chosen crossing. As costs and concerns
associated with right of way acquisitions, earthwork, and permitting increased, the need to design the bridge to fit the most
economical roadway alignment became apparent, often resulting in crossings located on a curved alignment.

While standards and guidelines for straight integral abutments have developed substantially, less guidance is available for
curved integral structures. Some research has been done to further understand the in-service behaviors of curved integral
abutment bridges and how designers can best predict and account for these behaviors during design, which will be discussed
within this literature review. [1] [4] [5] [6] [7] [8]

This research effort is focused on the development of guidance for simplified design procedures for horizontally curved steel
girder integral abutment bridges. A set of three-dimensional finite element models is used to perform a parametric study to
investigate the effect of various design parameters on the structural behavior of these structures. Parameters that are included
in this study are: span length, radius of curvature, abutment skew angle, pile length and orientation, and wingwall orientation.
The set of analysis models considers the complete bridge including the superstructure, substructure and soil-structure
interaction on the abutment backwall.

The purpose of this literature review is to document previous work in the design of curved girder integral abutment bridges to
inform the practices, parameters, and key results of this finite element model study. Current New England Transportation
Consortium (NETC) state and federal guidelines for curved steel I-girder bridges and straight integral abutment bridges were the
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primary sources to develop the basis for this study. Relevant published research relating to curved integral abutment bridge
design and behavior, as detailed below, was then used to refine and confirm the modeling practices, study parameters, and key
model outputs that will be included in this research.

1.2 STATE AND FEDERAL GUIDANCE

As individual states recognized the benefits of jointless structures, they developed their own guidelines and standards for IAB's.
This often resulted in highly variable requirements from state to state, including assumptions related to pile behavior and
guidelines for estimating and designing for the passive pressure developed in the abutment backfill due to longitudinal effects.
The American Association of State and Highway Transportation Officials (AASHTO) Load and Resistance Factor Design (LRFD)
Bridge Design Specifications outline design requirements for curved superstructures, but guidance associated with integral
abutments (whether curved or straight) is still limited. Therefore, design engineers use state design codes as the primary source
of information and design standards for these structures.

New England Transportation Consortium states encourage the use of integral abutments for new bridges to decrease the
maintenance burden of the bridge inventory. For example, article 2.4.1 of the Vermont Agency of Transportation (VTrans)
Structures Design Manual [9] states that “the Agency considers the integral abutment as the primary choice for bridges in the
state”. The following sections present readily available recommendations from NETC state design guidelines and federal
agencies regarding the design of straight integral abutment bridges and traditional curved steel beam bridges. Information and
guidance from states outside of New England are not specifically included in this review. The results of a nationwide survey of
state agencies is discussed in the Task 3 submission.

1.2.1 DESIGN GUIDELINES FOR STRAIGHT IAB'S

State requirements for the design, analysis, and detailing of integral abutment bridges are generally provided in their respective
Bridge Design Manuals, however Vermont has issued an Integral Abutment Bridge Design Guideline document that is to be used
in conjunction with their Structures Manual. Table 1.1 provides a summary of relevant design requirements and limitations for
straight integral abutment bridges from NETC member states. In the cases of Massachusetts [10], Vermont [11], and New
Hampshire [12], a simplified design method for integral abutment bridges is available with the necessary criteria reflected in
Table 1.1. When requirements for simplified approaches are not met, a detailed analysis is required. Maine [13], Connecticut
[14], and Rhode Island [15] do not specify separate design guidance for simplified or refined procedures. Further discussion of
simplified methods is provided in the final report.

SUPERSTRUCTURE DESIGN

The common approach for the design of the superstructure in an IAB is to design the girders assuming two unique sets of
support conditions. For positive moment regions, the girders are considered simply supported, where no rotational restraint is
present at the abutments. This process accounts for the uncertain rotational fixity present at the abutments and results in a
conservative design for positive moment in the superstructure. For negative moment regions, frame action is recommended for
determining the demand on the girders due to composite loads. Frame action is also considered when determining strength and
serviceability requirements for reinforcement at deck ends to limit cracking due to the tensile stresses resulting from negative
flexure. The FHWA Steel Bridge Design Handbook notes that neglecting the development of negative moments at deck ends
may result in deck cracking and / or overstress of girder flanges [16].

Approach slabs are required for use with integral abutment bridges in all NETC states to remove live load surcharge from the
abutment and reduce settlement of the pavement structure [9] [10] [12] [13] [14] [15]. The details of the approach slab and
pavement joint details vary significantly with the states. All member states except for Maine and Massachusetts generally
require at grade approach slabs. Maine prefers the use of below grade approach slabs seated on the lower abutment stem;
however, it does allow for at grade slabs with sleeper slabs, particularly for long span integral abutment bridges. The thickness
varies from 8” for MaineDOT to 15” for NHDOT, CTDOT and VTrans, with VTrans using 16” slabs when 25’ lengths are required
at high skews. States such as New Hampshire and Rhode Island routinely utilize sleeper slabs at the far end, which allow for
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more substantial joint structures to be implemented where needed. Several states use poly sheeting below the slabs to
accommodate movement. Massachusetts requires that the approach slabs are keyed into the backfill and remain motionless,
with thermal movement of the bridge accommodated by the slab sliding on a shelf on the back of the abutment stem. Even
though the detailing varies, the states agree that approach slabs should be used and therefore it is recommended that the finite
element study include provisions for the approach slabs and no live load surcharge demand.

Table 1.1 — Summary of State Requirements for Straight Integral Abutment Bridges

MaineDOT NHDOT VTrans MassDOT CTDOT RIDOT
o . Simplified Simplified Simplified
Application to: General Method Method Method General General
Pile Type Steel HP Steel HP Steel HP Steel HP - Steel HP
Pile Head Fixed Fixed Fixed Fixed Pinned Fixed
Pile End Fixed Fixed - Fixed -
Pile Orientation Wieals 5ot Either - iz AXIS Weak Axis oG ,AXIS
Preferred Required Required
. . Must extend
Mmimuntthlle 101t - 16ft 5' past point - 101t
eng of fixity**
Concrete
Abutment Height 124t 13ft 13ft 15ft 8ft -
Limit
Skew Limit 20 deg 20 deg 20 deg 30 deg - 30 deg
Max. Steel 300ft * 300ft 3951t 140ft - 350ft
Total
Al - Conerete 5001t * 6001t 6951t 2001t - 6001t
Length
Max. Single Span - 150ft 1451t - - -
Curvature Limit Straight Straight Straight Straight ) Straight
Beams Beams Beams Beams
Required for REn
steel spans > th
Approach Slabs 80ft and W - Required Required Required
Sleeper
concrete Slabs
spans > 140ft
U-back -
Wing Orientation In Line In Line U-back U-back U-back separate
Preferred Preferred preferred Required Required from
abutment
Wingwall Length 10ft 10ft 10ft 10ft - N/A - Joint

All fields left blank for criteria not explicitly addressed

* Steel bridges between 200ft and 300ft and concrete bridges between 330ft and 500ft are considered long span IAB's, and require multiple
additional requirements. Currently long span IAB's in Maine are required to be straight.

** Regions of high bedrock explicitly disallowed

MaineDOT Bridge Design Guide [13] - https://www.maine.gov/mdot/bdg/

NHDOT Bridge Design Manual [12] - https://www.nh.gov/dot/org/projectdevelopment/bridgedesign/manual.htm
VTrans Integral Abutment Bridge Design Guideline [11] - https://vtrans.vermont.gov/docs

MassDOT LRFD Bridge Manual [10] - https://www.mass.gov/manual/lrfd-bridge-manual-2013-edition

CTDOT Bridge Design Manual [14] - https://portal.ct.gov/DOT/State-Bridge-Design/State-Bride-Publications
Rhode Island LRFD Bridge Design Manual [15] - http://www.dot.ri.gov/business/contractorsandconsultants.php
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SUBSTRUCTURE DESIGN

Foundations for integral abutment bridges typically incorporate a singular line of steel H-piles along the centerline of bearing
which provide vertical load capacity and flexibility to accommodate longitudinal bridge movements. A minimum of one pile per
girder is required by most NETC states with the option to include more if required for strength. The majority of NETC states
prefer that H-piles be oriented for weak axis bending, where the web is oriented parallel to the abutment wall and
perpendicular to the girder centerlines. This orientation provides greater flexibility in the frame system. Alternative pile types,
such as micropiles, have been utilized for straight integral abutment bridges, such as the Bunker Creek Bridge in Durham, New
Hampshire, however steel piles remain the primary method of support.

In the case of skewed abutments, there are variations in the guidance provided by the NETC states regarding the orientation of
the pile. MassDOT [10], VTrans [11], and CTDOT [14] all state that the web should be oriented parallel to abutment face for
skews meeting design requirements. RIDOT [15], NHDOT [12], and MaineDOT [13] state that the pile webs should be oriented
perpendicular to the girder centerlines regardless of skew. In the case of extreme skews exceeding the simplified design
requirements, VTrans [11] states that pile webs should be oriented perpendicular to girder centerlines. The common skew
limitation from NETC states range from 20 or 30 degrees. This is generally a limiting factor for the simplified design criteria for
states with simplified design methods available. Skew limitations for straight integral abutment bridges are typically
incorporated to reduce rotational effects and tension in the acute bridge corners.

Abutment height is a primary concern due to the need to minimize earth pressures acting on the structure, with limitations in
NETC states ranging from 8’ in Connecticut to 15’ in Massachusetts, (see Table 1.1 for more details). Abutment heights are
dictated by the required superstructure depth, inspection requirements, and embedment. Both end abutments are typically
required to be the same height to provide similar stiffnesses on each end of the structure. Wingwalls for integral abutments are
generally cast integrally with the abutment stem and do not usually incorporate piles for support. U-back style wing walls are
preferred by Vermont, Massachusetts, Rhode Island and Connecticut and the In-line style is preferred by Maine and New
Hampshire. Wall lengths are often limited to 10', with vertical joints utilized for separation when longer walls are required.

The Federal Highway Administration (FHWA) Manual for Refined Analysis in Bridge Design and Evaluation [17] recommends that
soil-structure interaction (SSI) be included in analysis for integral abutment bridges. Use of soil springs on the abutment
backwalls and piles is generally required for bridges with seismic applications. For non-seismic conditions, the equivalent
cantilever method with compression only backfill springs on the abutment faces is the most common approach. This method
uses either empirical tables and equations or design programs such as COM624P or L-Pile to determine the effective length of
piles based on site specific soil conditions. A finite element model incorporating SSI in this way should include the piles as beam-
columns with fixed boundary conditions at the base and no supports along the length. Spring stiffnesses are dependent on the
p-y curves for the soil conditions and the tributary area accounting for each spring. The determination of spring stiffnesses used
in this study are discussed in detail in the final report. MassDOT [10] specifies equivalent pile lengths to be used in 3-D models of
IAB's based on pile size, soil conditions, and skew, with nonlinear springs oriented perpendicular to the abutment face at 1/3 the
height.

ADDITIONAL DATA COLLECTION

Several states outside of New England, such as California, Kansas, Ohio, Tennessee and Missouri, are identified as being early
users of integral abutment bridge structures [18]. Tennessee has been noted specifically for pushing the limits of integral
abutment bridges, constructing structures such as an 8-span, 1175’ integral abutment bridge on a 14000’ radius curve [19].
Missouri has incorporated a simplified pile design procedure for straight and curved integral abutment bridges, which only
accounts for axial load in design [20]. Consideration of the lessons learned from the experiences of states outside of New
England would benefit the development of design, construction, and maintenance guidance for this bridge type.

To draw from nationwide experiences, a survey of bridge engineers across the United States was completed. This survey
(Appendix A) focuses on usage, design, and maintenance of integral abutment bridges. The results of this survey are discussed in
the Task 3 submission of this project, and were used to develop guidance for future usage, design, and maintenance of curved
integral abutment bridges.
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1.2.2 DESIGN GUIDELINES FOR CURVED STEEL I-GIRDER BRIDGES

The AASHTO Guide Specification for Horizontally Curved Steel Highway Bridges is applicable to steel spans up to 300 feet in
length with a radius of 100 feet or larger. AASHTO [21] states that effects of curvature on steel I-girder bridges with an arc span
length to radius ratio of less than 0.06 radians are considered negligible, and these structures may be modeled as straight
bridges with a span length equal to the length of the curved bridge. There are simplified analysis procedures available for curved
steel I-girder bridges such as the V-Load method, but NETC state design guides [9] [10] [12] [13] [14] [15], AASHTO [21], and
FHWA [16] all recommend refined analysis be completed for structures with significant skew or curvature. These guidelines do
not explicitly address integral behavior for curved structures.

Refined analysis methods are discussed in depth in the FHWA Steel Bridge Design Handbook and FHWA Manual for Refined
Analysis in Bridge Design and Evaluation [17]. A two-dimensional (2-D) grillage analysis method is the most basic level of refined
analysis, where the section and material properties of the bridge deck, girders, and substructure are represented by a series of
beam elements. A 2-D model is well suited to analyze global force effects on the structure; however, a 3-D analysis is more
appropriate for analyzing local force effects in the deck, girder webs and flanges, diaphragms, abutments, piles, and soil-
structure interaction. Information on how these modeling procedure recommendations informed this study is discussed in
section 1.4.

1.2.3 REVIEW OF EXISTING STRUCTURES

This section will highlight some examples of curved integral abutment bridges in service in NETC states. While the guidance of
curved integral abutment bridges is still limited, these bridges show a willingness of Agencies to extend integral abutment usage
to curved structures. Table 1.2 details the characteristics of the four bridges highlighted in this section. This list is not exhaustive
of all curved integral abutment structures in NETC states. Only two span bridges are presented in this section as a result of the
information available to the research group. Though single spans were not included in these studies, single span bridges are
included in the subsequent finite element study (Task 2) and design guidance (Task 3).

Table 1.2 — Summary of Selected In-Service Curved Integral Abutment Bridges in New England

Component Stimson River Road Pine Hill Road Stockbridge
P Bridge Bridge Bridge Bridge
State Maine Vermont Massachusetts Vermont
Length (ft) 168 164 228 222
Spans (ft) 2 (84,84) 2 (81,81) 2 (114,114) 2 (111,111)
Curvature (ft) 1011 730 1100 1130
Abutment 1 Skew
e 27.5 0 27.5 11.25
Abutment 2 Skew
Angle (deg) 27.5 0 15.5 0
No. Girders 5 4 5 5
No. Piles per
Abutment > 4 > >
Pile Orientation Weak Axis Weak Axis Weak Axis Weak Axis
Pile Size HP 14x89 HP 14x102 HP 10x57 HP 14x117
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Figure 1.2 - Stimson Bridge, Waterboro and Limerick, Maine (holyetanner.com)

The Stimson Bridge over the Little Ossipee River between Waterboro and Limerick, Maine was designed in 2016 by Hoyle,
Tanner & Associates (See Figure 1.2). This bridge is a 2 span, 168’ (84’ — 84’) crossing on a 1011’ radius. The bridge cross section
consists of 5 welded plate girders at 7-foot on center spacing with a composite concrete deck on a 5% superelevation. The
integral abutments are skewed approximately 27.5 degrees from radial and were 3'-8” wide by approximately 12’-6" tall. Five
HP 14x89 piles oriented for weak axis bending perpendicular to girder longitudinal axis are located at each abutment and are
embedded 2’ in the abutment wall. Standard MaineDOT below grade approach slabs were utilized and placed at the abutment
stem and diaphragm joint.

A grillage model in Midas Civil® was used to model, analyze, design, and code check the superstructure of the Stimson Bridge.
For design of the substructure, the simple supports were removed and the abutments and piles were included in the model.
Plate elements were used to model the abutments in order to calculate the force distribution to the piles; however, the actual
abutment design was completed using traditional approximate methods. Beam elements were used to model the piles in order
to use the Midas Civil design and code check features. Soil-substructure interaction along the piles was modeled with the Midas
Civil integral abutment pile soil spring wizard. The at rest earth pressure acting on the abutments was calculated separately and
applied as a load across the backwall of the abutment. Connectivity between the girder beam elements and the abutment plate
elements was modeled using a rigid link connecting the girder nodes to the abutment nodes. The approach slab was not
included in the model, and was accounted for using eccentric loads applied to the piles.

The River Road Bridge over the New Haven River in New Haven, Vermont, shown on the cover on this report, was designed in
2015 by WSP. This bridge is a 2 span, 164’ (82’ — 82’) crossing on a 730’ radius. The bridge cross section consists of 4 welded
plate girders at 9’ on center spacing with a composite concrete deck on a 4% superelevation. The integral abutments are aligned
radially and were 4' wide by approximately 11'—6“ tall. Five HP 14x102 piles oriented for weak axis bending and are embedded
2’ into the abutment wall. At grade approach slabs are utilized on each end.

The River Road Bridge was designed using a 3-D model with beam elements representing all components except for the deck,
which were modeled with plate elements. The model included construction stage loading with simply supported conditions until
deck cure, and frame action for superimposed dead loads and transient loads. An influence surface was developed to optimize
the application of live loads. Additionally, the superstructure was checked under simply supported conditions for all loads in
order to envelope the expected demands. Passive pressure acting on the abutment backwall was modeled as compression only
soil springs with stiffness calculated using the Caltrans Seismic Design Criteria Version 1.7. The piles were modeled using the
equivalent cantilever method to account for the pile-soil interaction. All other components of the structure were designed in
accordance with standard VTrans procedures.
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Figure 1.3 - Pine Hill Road Bridge, Newburyport, MA

(https://commons.m.wikimedia.org/wiki/File:New_Pine_Hill_Road_Ferry_Road_Bridge_in_Newburyport_(19098796804).jpg)

The Pine Hill Road Bridge over 1-95 in Newburyport, Massachusetts was designed in 2014 by HNTB (See Figure 1.3). This bridge is
a 2 span, 228’ (114’ — 114’) crossing on a 1100’ radius. The bridge cross section consists of 6 welded plate girders at 8 —6” on
center spacing with a composite concrete deck on a 4% superelevation. The integral abutments are skewed approximately 27.5
degrees from radial at abutment 1 and 15.5 degrees from radial at abutment 2 and are 4’ wide by 11’ tall. Six HP 10x57 piles are
oriented for weak axis bending aligned with the longitudinal axis of the abutment (skewed to the girder) and are embedded 2
feet. Below grade approach slabs are utilized and placed on a corbel near mid-girder height on the back face of the abutment.

A 3D model in CSI Bridge® was used to design the Pine Hill Road Bridge. Beam elements were used to model girder flanges,
piles, cross-frames, and the pier. Thick shell elements were used to model the abutment walls and thin shell elements were
used to model the girder webs and concrete slab. The superstructure was modeled as simply supported for the design of
positive moment regions and modeled as integral with soil-structure interaction for the design of negative moment regions at
the abutment. This structure did not meet the requirements for simplified design procedures. Compression-only springs were
applied to the abutment and multi-linear plastic springs were applied to the full height of the piles in the longitudinal and
transverse directions with unbraced lengths assumed to be zero. CSI Bridge® automatically generated spring stiffnesses. Pile
design included centrifugal force effects calculated by hand and included in the load combinations.

The Stockbridge Bridge over the White River in Stockbridge, Vermont is a two span, 222’ (111’ — 111’) bridge crossing on a 1130’
radius. The bridge cross section consists of five welded plate girders at 7'-8" on center spacing with a composite deck on a 6%
superelevation. The integral abutments are aligned radially and are approximately 3' wide by approximately 20'-6"inches tall.
Five HP 14x117 steel piles are oriented for weak axis bending perpendicular to the girder’s longitudinal axis are located at each
abutment and are embedded 2’ in the abutment wall. There is a geofoam material applied to the backwall of each abutment
prior to backfilling. Approach slabs are utilized at this bridge. This bridge was included in the 2014 University of Massachusetts,
Ambherst project, as detailed in section 1.3.1.

It is not surprising that the first uses of curved integral structures are seen on two-span continuous structures, as the pier
absorbs a portion of the substructure demand and maximum force effects in the girders are reduced. A key portion of this
research effort is to consider the effects of a single span structure compared to a two-span arrangement.
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1.3  APPLICABLE STUDIES

A literature review completed by Wiss, Janney, Elstner Associates, Inc. for VTrans in 2002 [22] synthesized the technical
information available about jointless bridge construction at the time. Since then, considerable research efforts on the topic of
curved integral abutment bridges have been completed. This section focuses on four recent research efforts specifically related
to this project and is non-exhaustive on the topic of curved or straight integral abutment bridges.

Curved integral abutment bridges are complex structures whose behavior is affected by many different parameters. It is
unrealistic, however, to include every variable in a bridge design as a parameter in this finite element study. The processes and
conclusions from the following research efforts have been used to guide this project towards the practices and parameters with
the highest significance in curved integral abutment bridge behavior. This way, the finite element study may be targeted toward
those parameters most influential on responses of interest.

The results of each study are noted herein and are further synthesized in section 1.4 of this report.

1.3.1 UNIVERSITY OF MASSACHUSETTS

The University of Massachusetts (UMass) Transportation Center at UMass Amherst has made a significant effort in researching
the behaviors of curved and straight integral abutment bridges. A multi-year study was completed in 2014 for the Vermont
Agency of Transportation to monitor the performance of three in-service jointless bridges. VTrans initiated an instrumentation
program of these three integral abutment bridges of varying complexity in the state in order to evaluate their performance.
Researchers from UMass have since published literature related to structural instrumentation, live load testing, construction
analysis, long term responses, and finite element modeling procedures for these structures [5] [6] [7].

The three bridges studied are The Middlesex Bridge, the East Montpelier Bridge, and the Stockbridge Bridge. The Middlesex
Bridge is a single span integral abutment bridge located on VT12 in Middlesex, VT. The East Montpelier Bridge is a skewed single
span integral abutment bridge located on US2 in East Montpelier, VT. The Stockbridge Bridge is a two-span curved integral
abutment bridge located on VT Route 100 in Stockbridge, VT. Table 1.2 provides a summary of the basic bridge characteristics.
The Stockbridge Bridge is the only curved structure included in the study. It is also important to note that the Stockbridge
location included a geofoam material applied to the abutment backwall prior to backfilling, which is uncommon, and impacts
the development and magnitude of passive pressures on the abutments.

Table 1.3 — Summary of Bridges Studied by UMass Transportation Center [4]

Length (ft) 141.1 121.4 222
Spans (ft) 1 1 2 (111,111)
Width (ft) 335 46.6 37.1
Curvature (deg) 0 0 11.25
Skew Angle (deg) 0 15 0
Abutment Type Integral Integral Integral
Wing Wall Integral U-back Integral U-back Integral U-back
# Girders 5 5 5
# Piles 5 5 5
Pile Orientation Weak Axis Weak Axis Weak Axis
Pile Size HP 12x84 HP 12x84 HP 14x117

All three bridges in this study were instrumented with structural sensors on the piles, abutments and superstructures during
construction. A controlled pseudo-static load test was conducted for each bridge and the collected data was used to calibrate
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finite element models of each bridge completed in SAP2000°®. The 3-D structural finite element models incorporated all
components of the bridge superstructure, substructure, and soil-structure interaction. Concrete components, including deck
and abutments, were modeled as four node shell elements with six degrees of freedom at each node along with cracked section
properties. Piles, diaphragms, and flanges of the steel girders were modeled using two node 3-D frame elements. Rigid links
were used between girder and deck elements to simulate composite behavior, between the top and bottom flange of the
girders to simulate the web depth, and at the superstructure-abutment connection in order to transfer moment to the
substructure. Preliminary models included the full depth of each pile, but it was shown that pile moment was negligible below a
depth of 20’. Therefore, the pile depth on each bridge was ultimately modeled to 20 feet below the bottom of the abutment
and considered fixed at the base. Spring elements were used to simulate the soil-structure interaction and were applied at
discrete nodes along the piles, abutment, and wingwalls. Though the piles were not modeled for their full depth and fixed at the
point of negligible moment, this is not considered a traditional equivalent cantilever model due to the inclusion of pile-soil
interaction along the length of the piles at 1’ increments. See Figure 1.4 for a schematic of the elements used to represent the
Stockbridge Bridge in the finite element model created by UMass [5].

For each bridge, construction stage comparisons were completed to evaluate measured stresses against model predictions.
Long term studies were then completed for each structure. Additionally, two sensitivity studies were completed to evaluate the
effect seasonal thermal responses, one for variations in curvature and the other for effects of skew and pile orientation.
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Figure 1.4 - Structural Component Mesh and Connectivity of the Stockbridge Bridge [5]

LONG TERM RESPONSES

Responses of the three bridges due to thermal effects were monitored over the course of four years [4] [6]. The data collected
was compared to the calibrated finite element models for each bridge. The curved integral abutment bridge in Stockbridge had
the most consistent substructure displacement year to year which is attributed to the geofoam material effectively minimizing
the potential for ratcheting effects due to soil wedge generation during seasonal thermal fluctuations.

The skewed East Montpelier Bridge exhibited seasonal rotation in plan with the majority of the displacements recorded at the
acute corners of the abutments. The maximum earth pressure recorded behind the abutments of any of the three bridges also
occurred at the East Montpelier bridge behind the obtuse abutment corners. This resulted in the East Montpelier Bridge also
experiencing the highest strong axis pile bending moment (46.7 kip-ft) compared to the non-skewed Stockbridge Bridge (17.6
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kip-ft) and the Middlesex Bridge (15.4 kip-ft). The pile weak axis bending stresses were similar at all three bridge locations. This
indicates the passive pressure generation behind the abutments is impacted by the tendency for rotation to occur in a skewed
bridge structure about its longitudinal axis. The abutments at all three bridges experienced a net shift toward the backfill over
the monitoring period, which the researchers attributed to changing backfill soil properties. It was noted that the monitoring
time period included extreme weather event Hurricane Irene, after which the Middlesex bridge experienced asymmetric
abutment displacements.

PARAMETRIC STUDY OF CURVATURE

A parametric study on the seasonal thermal load response of curved integral abutment bridges was conducted using the models
and data from the project for VTrans [5]. In this study, the calibrated model for the Stockbridge Bridge was used as the base
model. The model iterations were performed on a 100’ long bridge with radius iterations of straight, 191’, 286’, and 573’, and
soil iterations of dense and loose sand. Two thermal load ranges of 55.6 degrees Celsius were considered for this study, with the
midpoint of the first range based on the high construction temperature (21 degrees) and the second based on the low
construction temperature (-6.8 degrees) recorded during construction of the Stockbridge Bridge.

This study concluded that changes in curvature had a significant impact on the structural response to thermal fluctuations. It
was observed that increasing curvature (smaller radii) resulted in a decrease in longitudinal abutment displacements, earth
pressure, and weak axis bending of the piles for degrees of curvature greater than 20 degrees. For larger radii (degree of
curvature between 0 and 20), the response was not substantially impacted. This reduction was as large as 38% from the straight
bridge to the 191’ radius bridge (degree of curvature of 30 degrees), indicating a measurable shedding of response in the
transverse direction. Lateral displacement increases were seen at degrees of curvature as low as ten degrees, with the majority
of the response being taken by the piles. This is further evident in the magnitude of pile moments, where the weak axis
moments steadily decreased, and the strong axis moment increased as the degree of curvature increased.

The use of integral U-back wingwalls resulted in a reduction in the strong axis bending moments of the piles (piles were oriented
for weak axis bending about the centerline of bearing). Soil pressures acting on the wingwalls of the abutment reduced the
lateral demand on the system. The strong axis bending moments in the piles increased by 25% for the 191’ radius bridge and
15% in the 573’ radius bridge when the wingwalls were separated from the abutments, which effectively removed the passive
earth pressure resistance on one of the wings.

Additional observations included:
e Rotation about the centerline of bearing was shown to be the dominant mode of displacement in the abutments.

e Loose sand backfill reduced the backfill pressure at higher thermal loads, allowing a larger abutment rotation and
reducing top of pile moments.

PARAMETRIC STUDY OF SKEW, LENGTH, AND PILE ORIENTATION

A parametric study on the effect of pile orientation, span length, and skew due to changes in thermal load was also completed
[6]. The models used for this study were based on the techniques utilized to model the original three bridges (Middlesex, East
Montpelier, and Stockbridge), however geometry and section properties were modified. The effect of piles oriented with the
web parallel (weak axis) and perpendicular (strong axis) to the abutment centerline were modeled on bridges with lengths of
50’, 100’ and 150’ and skews of 0 degrees, 15 degrees, 30 degrees, and 45 degrees. This study was completed on only single
span bridge models and it is stated that the results are not transferrable to two span bridges.

System performance was shown to be impacted by skew angle. The acute corner of the abutment maintains a nearly constant
longitudinal displacement while the obtuse corner longitudinal displacement decreases due to thermal expansion with
increasing skews. This is attributed to the increase in transverse displacement and plan rotation caused by an increase of skew
angle. The impact of skew was shown to increase as the bridge length increased.

It was found that thermal transverse pile bending moments increased with skew and surpassed the longitudinal bending
moments for skews of 15 degrees or higher. This is attributed to the transverse displacements that occur from plan rotation on
the skewed structures and this trend was not impacted by pile orientation. It was also observed that pile orientation had little
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effect on the overall longitudinal bridge displacements, and ultimately it was concluded that there is not one optimal pile
orientation for the entire range of skews considered.

1.3.2 |OWA STATE UNIVERISTY

The Bridge Engineering Center at lowa State University completed a long-term bridge monitoring and research project for the
Federal Highway Administration, Ohio DOT, Pennsylvania DOT, Wisconsin DOT, and lowa DOT (lead state) in 2014. This study
was completed with the objective of investigating the behavior of curved integral and semi-integral abutment bridges,
specifically with interest in thermal responses. In order to complete this objective, several bridges were monitored during live
load testing and during seasonal thermal events. Finite element models were created and calibrated to the field results, from
which analytical and sensitivity studies were completed for the bridges in Table 1.3 [7].

The six bridges studied by lowa State University are located on the interchange of I-80, 1-35, and 1-235 in Des Moines, lowa.
These bridges are all one-lane highway bridges of varying lengths, curvatures, and substructure systems. A summary of the
bridges in the study is provided in Table 1.3. Bridge 2408 was not monitored because bridge 109 shares the same geometry.

Table 1.4 — lowa State University Bridge Engineering Center Report Bridge Summary [7]

Component Bridge 109 Bridge 209 Bridge 309 Bridge 2208 Bridge 2308 Bridge 2408
Length (ft) 304 332 319 330 302 304
Spans (ft) (80,124,80) 3(90,152,90) | 3(85,149,85) | 3(90,150,90) | 3(80,142,80) | 3(80,144,80)
Width (ft) 26 26 26 26 26 26
Radius (ft) 0 1340 950 1340 950 0

Skew Angle (deg) 15 35 15 35 15 15
Abutment Type Integral Semi-integral Integral Integral Semi-Integral Integral
# Girders 4 4 4 4 4 4
# Piles - - 8 - - -

Pile Orientation - - Weak Axis - - -
N. Pier Support Fixed Fixed Fixed Fixed Fixed Expansion
S. Pier Support Expansion Expansion Fixed Expansion Fixed Fixed

RESULTS OF FIELD MEASURED RESPONSES

Five of the six bridges in Table 1.3 were live load tested for static and dynamic loads. Two locations on the superstructure were
specifically instrumented for live load effects. Section 1 (S1) was located at the midpoint of the unbraced length between two
diaphragms and section 2 (S2) was located at an adjacent diaphragm, as shown in Figure 1.5 [7]. These instrumentation
locations were in the center of an end span on the bridges.

It was noted that the most moments occurred at section 1 in the exterior girder for the bridges with the most severe curvature
(Bridge 309 and Bridge 2308). This is likely due to the increased arc span length associated with tighter radii. Lateral bottom
flange bending moments were more severe on the curved girder bridges than the straight bridge, which is an expected
behavior. The diaphragms of the curved bridges were observed to experience both flexure and axial tension, which supports the
requirement to design diaphragms as primary members on curved structures. This was attributed to the outermost girder
expanding radially more than the innermost girder. No conclusions were drawn about curvature or skew angles.
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Figure 1.5 - Plan View of Bridge 309 Instrumentation Sections [7]

ANALYTICAL STUDY

Bridge 309 has the most similar characteristics to the parameters included in this NETC Curved Integral Abutment research
project. This bridge was the most heavily instrumented and investigated bridge in the lowa project, and the only structure to
include instrumentation of the substructure. It was chosen for the primary finite element model because it has the greatest
restraint at the supports, the smallest radius, and the broadest set of structural response data collected from both load tests
and seasonal observations. This model was calibrated based on results of field measured responses. The resulting modeling
methods and techniques were then utilized for the models developed for the parametric study and analytical study.

The Bridge 309 abutment is supported by 8 steel HP 10x57 piles set in predrilled holes filled with bentonite with webs oriented
parallel with abutment centerline (weak axis). Six of the piles supported the abutment wall and each U-back wingwall was
supported by a single pile.

The finite element model was built in ANSYS® and includes all major components of the bridge superstructure, substructure,
and soil-structure interaction. The model considered the following components to be insignificant and therefore were not
included in the model: superelevations, differential changes, concrete haunches, field splices, and plate stiffeners. 3-D elastic
shell elements with bending and membrane capabilities were used to model the bridge abutments, deck and webs of the steel
plate girders. These elements have four nodes with six degrees of freedom at each node. Beam elements with tension,
compression, bending, and torsion capabilities were used to model the abutment piles, pier caps and columns, and flanges of
the steel plate girders. These elements have two nodes with six degrees of freedom at each node. Rigid links were used to
simulate composite behavior between the girders and the deck and were used to connect the piers to the girder. Girder ends
were directly connected to the abutments using shared nodes between the girder and abutment elements. The equivalent
cantilever method was used to model the stiffness of the piles which were modeled as 18’ long with fixed boundary conditions
at the pile ends. See Figure 1.6 for a visual of element mesh and connectivity used in this study [7]. The report does not discuss
the use of soil springs to model abutment wall soil pressures, though girder and diaphragm response was the primary focus of
the analytical study.

The results of the finite element model of Bridge 309 were compared to the collected structural response from the load test
data and the long-term thermal data. AASHTO design load cases were used as structural demands for the Bridge 309 model,
including thermal loads.
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Figure 1.6 - ANSYS® Model of Bridge 309, lllustration of Structural Component Mesh and Connectivity [7]

It was noted in this study that the equivalent cantilever model did not accurately predict the relationship between pile strain
and pile head displacement measures that were recorded from field testing. This was attributed to the high error in
displacement surveys or variances in planned and actual pile bore depths. However, if the model did not include abutment soil
springs than this discrepancy is not unexpected.

The recorded pile axial response strains did not yield usable conclusions, as strains recorded at various pile locations along the
abutment were erratic and inconsistent.

Additional conclusions from the analytical study of the Bridge 309 finite element model include [7]:

e Lateral bottom flange bending moments were nearly 10 times greater at the fixed pier when including temperature
effects.

o The finite element model predicted 12-22% larger strains than results from live load testing and 18% larger axial strains
in the exterior girder compared to long term thermal data.

e Transverse pile strain increases were greater at the innermost piles than outermost piles (radially). Conversely,
longitudinal pile strains were greater at the outmost piles, with the exterior pile on the north abutment of Bridge 309
(acute corner) experiencing the highest weak axis bending strain.

SENSITIVITY STUDY

The calibrated model of Bridge 309 was used to perform a sensitivity study for skew and radius of curvature utilizing 12 different
bridge models. Parameters of the study included skew iterations of 0, 15, and 30 degrees and radius iterations of 350’, 550’,
950’, and 20950’ (used to represent a straight bridge). The key locations of results were in the maximum positive and negative
bending regions at each span. Important conclusions made about the effects of skew and curvature include [7]:

e  Positive Moment Region: Mid-span critical stress in the center span of the bridge increased at the exterior girder and
decreased at the interior girder as curvature increased, regardless of skew. The largest critical stress occurred in the
outer girder. The lateral bending stress at the same location increased with curvature for all skews. This is an expected
result and supports the inclusion of lateral bending effects in curved girder bridge designs.

e Negative Moment Region: At the north pier section, critical stresses at the exterior and interior girders increased with
curvature. The largest lateral bending stress occurs at in the inner girder at the piers and increased with curvature for
all skews.

e Abridge with a 10 degree skew and 0.06 arc span length to radius ratio can be designed as a straight bridge if a 10%
stress increase over the expected straight girder demand is acceptable.
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1.3.3 UNIVERSITY OF NEBRASKA

A dissertation completed by Saeed Eghtedar Doust [8] for the University of Nebraska in 2011 examined previous conclusions
about curved integral abutment bridges and the effects of curvature and different load combinations on concrete and steel
integral abutment bridges [8]. The models used in this dissertation were not calibrated to performance from an existing
structure; therefore, results from this study are theoretical.

The 1-480 Bridge in Omaha, NE is used as the base bridge modeled in the study of effects on a steel bridge. It is composed of a
60’ — 8” wide bridge with seven steel welded plate girders spaced at 9’ on center, 6% superelevation and an 8” deck. The 3'-6"
wide abutments are integrally connected with the superstructure and vary in height between 9'-4” and 13’. The abutment is
supported by seventeen 70’ long HP 12x53 steel piles spaced at 3’—6” on center. Wingwalls are not integral with the abutment
wall and are not included in the model.

The finite element model created in SAP2000® used two-node beam elements to model cross bracing, pier columns, cap beams,
and piles for the abutments and the pier. These elements model axial deformations, biaxial bending, torsion, and biaxial shear.
Shell elements were used to model the deck slab, parapets, flanges and webs of the girders, stiffeners, abutment walls, and pile
caps. The shell element uses three or four nodes and combines membrane and plate behaviors, as shown in Figure 1.7 [8].
Nonlinear link elements were used for the connections between the piers and superstructure. Nonlinear support elements were
used to model the effect of soils on the abutment walls and piles and are based on p-y curves.

Figure 1.7 - SAP2000°® Finite Element Model of the I-480 Bridge in Nebraska [8]

Parameters for the study include:

e Bridge length / number of spans: End span lengths were all 154’ and interior span lengths were all 193, resulting in
length iterations of 308’, 501’, 694’, and 887’

e  Curvature: Straight bridge and curved with radius iterated for 300’, 538’, 1000’
e Strong and weak pile orientation

HP 12x53 piles were utilized at the abutments and HP14x89 piles were utilized at the piers. Primary outputs considered in this
study were shear and bending forces in the piles and movement of the abutments. Effects of each load case were considered
and ranked on a numeric scale based on their significance in bridge response. These are not direct measurements of force or
demand, but rather rank the importance of the force effect on the response of the structure.
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Bridge contraction had the highest normalized weight factor of importance of any load effect (rated 31), more than double the
weight factor of expansion (rated 14) or live load (rated 12) for pile bending moment. The following conclusions were drawn for
system response to thermal contraction:

e Contraction moments in abutment piles increased with bridge length for straight bridges, which was also observed for
bridges with large radii (1000'). This is an expected behavior.

e  For the 300' and 538' radius structures, moments increased from the 2-span to the 3-span structure, however, a
decrease in pile moments due to contraction were observed in the 4 and 5 span arrangements.

e  Contraction resulted in higher pile moments than expansion at the abutments.
e Internal forces in the piles due to contraction of curved girder bridges were always smaller than straight bridges.

Bridge expansion was noted to have the second greatest weight factor. The following conclusions were drawn regarding system
response to thermal expansion:

e Pile bending moments in straight bridges consistently increased with increasing total bridge length.

e In curved bridges, the pile moments increased with total bridge length for the 2-span to the 3-span structures,
however, a decrease in pile moments were observed in the 4 and 5 span arrangements. This is a similar observation to
the contraction case.

e  Pile moments in shorter curved bridges were greater than in straight bridges due to expansion
These results highlight the need to include a range of bridge lengths and curvatures within a parametric study.

Additionally, it was noted that abutment forces due to earth pressure depend on curvature. Bridges with a smaller radius lose a
balance of earth pressures and results in large global lateral displacement of the bridge and large pile stresses. As the curve
radius tightens, the abutments move further away from parallel with respect to each other. These trends should be considered
during this CIAB finite element study.

1.3.4 UNIVERSITY OF MARYLAND

A dissertation completed by Narong Thanasattayawibul [1] for the University of Maryland in 2006 focused on horizontally
curved Il-girder bridges with integral abutments. Parameters of the study include: bridge length (50’ — 1200’), span length (50’ or
100’), radius (straight, 400’, 600’, 800’, 1200’, and 2400’), temperature, soil profile, and pile type [1]. Total bridge lengths were
achieved using multiple spans of either 50' or 100'. The models used in this dissertation were not calibrated to performance
from an existing structure; therefore, results from this study are theoretical.

The finite element models made in ANSYS® include the superstructure, substructure, and soil-structure interaction. Shell
elements with four nodes and six degrees of freedom at each node were used for concrete slabs, flanges and webs of girders,
and flanges and webs of piles. Beam elements with two nodes and six degrees of freedom at each node were used for the cross
bracing. Solid elements with eight nodes and three degrees of freedom at each node were used for the abutments. Piles were
modeled across their entire length supported by soil springs tuned to match different soil conditions of interest, as shown in
Figure 1.8 [1]. Pile length was changed based on the soil conditions.

The model bridge used six steel W30x132 girders spaced at 6’ on center and a 7” deck for all iterations. The abutments were 3’
wide and 7'-7“ tall. Eleven HP 10x 42 steel piles oriented with webs perpendicular to girder centerlines (weak axis) were used to
support the abutments.
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Figure 1.8 - ANSYS® Model and Pile Support Representation for Integral Abutment Bridge Model [1]

The parametric study observed the maximum stress intensity of the piles and lateral displacement of the abutments to form
conclusions about the effects of the parameters on bridge structural response. Important conclusions that relate to this study
include [1]:

e  For multi span bridges up to 300 feet, those with a larger radius have a lower stress intensity of the piles than smaller
radius bridges.

e  For multi span bridges up to 300 feet, those with a larger radius have smaller lateral displacements than smaller radius
bridges.

For temperature rise, the following observations were drawn:
e  Curved bridges with 50’ spans have a greater pile stress intensity increase than 100’ spans.
e  Curved bridges with 50’ spans have a greater abutment lateral displacement increase than 100’ spans.
e  For bridges with 50" spans, pile stress intensity increases more in bridges with smaller radii.
e  For bridges with 100’ spans, pile stress intensity increases less for bridges with smaller radii.

Minimal discussion was included as to what may be causing these observations. They are noted here to support the need to
look for trends not only within a given span length for a range of radii, but also between variable span length or each set of radii.

1.4  SYNTHESIS OF LITERATURE

This section will discuss the important study parameters, modeling procedure, and behaviors of interest suggested for the NETC
CIAB research project. The state and federal guidance, as well as the applicable studies presented earlier in this report, informed
decisions made about each of these topics and was used in determining the modeling protocol for use in this research effort.

This literature review indicated that bridge length, radius, skew, pile geometry, and abutment geometry are all parameters of
interest. These parameters were shown to have significant effects on key response parameters such as abutment displacements
and stresses in the piles. Input from NETC Technical Committee members has also shaped the type and range of the structural
parameters considered for this study.

The discussion herein is not intendent to be exhaustive, but rather to note the important aspects of these parameters as they
relate to the literature review. Further discussion of the range and scope of each of these parameters is provided in the final
report.
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1.4.1 BRIDGE LENGTH

The outcomes of this study must be applicable to a range of potential bridge locations, and therefore bridge length is included
as a parameter of this study. Bridge length has also been shown to directly affect response parameters such as pile stresses and
abutment displacements and has a relationship to other parameters such as skew angle and curvature. Bridge length has a
relationship with skew angle, with skew effects increasing as length increases. This is to be expected as bridge length effects the
magnitude of expansion and contraction of the structure. Logical upper bounds are set to those noted for existing straight
integral abutment guidelines.

1.4.2 RADIUS

Bridge radius is a critical parameter included in this study. The UMass, lowa, and Nebraska studies note that as curvature
increases, lateral displacements of the abutments and pile stresses increase when subjected to thermal loads. The lowa study
also reported increases in girder mid-span stresses and flange lateral bending effects as curvature increased. Though girder
designs are not included in the scope of this project, trends in flange lateral bending effects may warrant further study.

Logical bounds for radius were discussed in the previous section on design of curved bridges. An arc span length to radius ratio
of 0.06 radians is the criteria for a curved bridge to be considered straight for design purposes and is a logical upper bound for

included radii. While the AASHTO guide for design of curved structures is applicable radii as small as 100 feet, a lower bound of
340 feet is used based on the anticipated applications of bridge models in this study.

1.4.3 SKEW

Skew angle has been shown to have a significant effect on integral abutment bridge responses. Monitoring of the skewed East
Montpelier Bridge showed significant in-plan rotation due to seasonal thermal effects compared to the two non-skewed bridges
studied in this project [4]. Additionally, the lowa study indicated variations in earth pressure responses of the structure at the
acute and obtuse corners due to varying skews. While the pile responses for Bridge 309 were reported as erratic, the geometry
of that bridge is significantly different from the bridges proposed in this study, and the results of lowa’s parametric test show
that simplified design may be applicable to low skew curved integral abutment bridges.

These studies confirm that skew is an important parameter to be considered when evaluating bridge response. Therefore, skew
angle is investigated for 0 to 20 degrees for this study, which is the limit set by VTrans for simplified design of straight integral
abutment bridges.

1.4.4 PILES

There has not been a clear consensus on pile orientation across the state and federal guidelines and the applicable published
research reports. Most agree that piles should be oriented for weak axis bending, though in some cases strong axis may be
preferable. In the case of skewed bridges, there are more options for orientation including alignment with the abutment
centerline or alignment with the girder centerline. Weak and strong axis orientation does not appear to affect longitudinal
displacements. Regardless of orientation, the weak axis bending moment was always critical, as noted in the UMass study.

Furthermore, inconsistencies are noted for in place structures in pile alignment. The Stimson River Bridge in Limerick, Maine
incorporates piles oriented for weak axis bending with webs perpendicular to the girder lines. The Pine Hill Road Bridge in
Newburyport, MA has piles oriented for weak axis with webs parallel to the abutment centerline.

Following conversations with NETC Technical Committee members, piles are primarily oriented for weak axis bending with webs
perpendicular to the girder centerlines. Strong axis orientation is also investigated for each of the 50-foot and 100-foot span
iterations for in-line wingwalls only for comparison with weak axis orientations of the same parameter set.
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1.4.5 ABUTMENTS AND WINGWALLS

The finite element study primarily investigates in-line wingwalls due to the higher passive earth pressure acting on the system.
The UMass study observed that U-back style wingwalls integral with the abutment are able to decrease transverse moments in
foundation piles, highlighting the need to design U-back wings for passive pressures, and the need to consider inline wings in a
study intended to encompass a range of bridge conditions to ensure maximum pile responses are captured.

Following discussions with NETC Technical Committee members, U-back wingwalls are included in the finite element study for
the 50ft and 100ft span iterations with piles oriented for weak axis bending only.

Abutment height is dictated by the length of each bridge due to the required depth of the girders with requirements for
adequate inspection shelves and embedment. Changes in abutment height effect soil-structure interaction which is vital to
incorporate in the modeling portion of this study. Abutment heights are not iterated for this study and will be set to an
appropriate depth for each span length investigated.

1.4.6 FINITE ELEMENT MODEL AND KEY RESULTS

Finite element models are required to adequately capture the behaviors of curved integral abutment bridges, and all
components of the deck, superstructure, substructure, and soil-structure interaction should be included in the model. Model
methodology is discussed in the final report.

The bridge deck is modeled using plate elements with four nodes and six degrees of freedom at each node. This was the
common practice between each study investigated in this literature review. The use of thin plate elements is appropriate for
components with thickness much smaller than other dimensions and where membrane forces are present such as load
distribution from live load conditions.

Cross frames are modeled using beam elements. Beam elements use two nodes with six degrees of freedom at each node and
can model axial, shear, bending, and torsional stresses. This element choice is adequate for cross frame elements, is
recommended by the FHWA [16], and is commonly used in previous studies for this purpose.

Welded plate girders should be modeled using plate elements for webs and beam elements for flanges at a minimum, unless
beam elements are capable of producing warping stress results. The studies mentioned in this literature review used a mixture
of beam and surface elements for the girders. FHWA recommends modeling girders with plates for webs and beams for flanges
with the benefit of simpler modeling procedures with minimal loss of information about torsional and warping behavior
associated with curved structures as compared to an all plate modeling approach. Rigid links are used to simulate composite
behavior between the girder elements and the deck elements.

Integral abutments are modeled using thick plate elements. The interaction between the girders and foundation piles framing
into the concrete is complex and is well captured by plate elements. Soil pressures acting on the abutments and wingwalls are
included as spring boundary conditions connected to each element node and tuned based on assumed p-y curves for typical
backfill in New England. This method is recommended by FHWA and is also used commonly by the studies mentioned previously
in this report.

Modeling of the abutment piles can be complex, and several different approaches have been used by the studies mentioned
previously in this report. The UMass, Nebraska, and Maryland studies incorporated soil-pile interaction by including spring
boundary conditions representing the soil pressure and friction along the length of the pile. This process would normally require
information about the soil conditions at a site or large assumptions about possible conditions, which is not practical for a
regional general study. Therefore, the equivalent cantilever method (depth-to-fixity) with abutment springs is used for modeling
pile behavior and soil-structure interaction. This method assumes that beyond a certain soil depth, the pile is effectively
restrained and can be represented by a fixed boundary condition. The length of the pile is modeled as a beam element for
simplicity of the model and rigidly connected to the abutment. The depth to fixity is a function of site soil conditions, so the
equivalent pile length is included as a changing parameter in order to envelope typical site specific soil conditions, with the
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understanding that severe soil conditions such as very soft clays would fall outside of the realm of any simplified method
proposed as a result of this study.

There are several response parameters apparent in previous research which should be considered in this project. Abutment
rotations and longitudinal and transverse displacements were considered by all of the studies mentioned previously, which
suggests that this is a key indicator for curved integral abutment bridge performance. Maximum forces in the piles due to weak
and strong axis bending and shear are also key parameters included as they have been shown to indicate effects of skew and
curvature parameters. UMass and lowa included girder stresses as part of their studies, particularly axial stresses due to thermal
loading. The results of all previously published research were considered in the development of the response metrics suggested
to be evaluated in this study, as listed in Section 1.6.

1.5 MAINTENANCE ISSUES AND CONCERNS

Long term monitoring of in-service curved integral abutment bridges performed by UMass [4] and lowa [7] has shown promising
performance. The Stockbridge Bridge in Vermont has shown the most consistent movements year to year out of the three
bridges included in the study, though this may be attributed to the presence of the geofoam material applied to the abutment
backwall. The studies have shown that rotation is the primary mode of displacement in integral abutments, shown by greater
magnitudes of top of abutment movement than bottom of abutment movement. The presence of skew does result in rotations
in plan of the bridge, but neither long term study reported any alarming results. An inspection report completed in July of 2019
the Stockbridge Bridge available on the VTrans website indicated that the structure is in good condition with no
recommendations at that time. Long term assessment of curved integral abutment bridges is not available because this type of
bridge is relatively new to the New England region. A report published in 1988 surveyed in-service straight integral abutment
bridges and found that they have been performing as intended [2].

The lowa State University Bridge Engineering Center [7] included a survey of US states regarding the topic of curved integral
abutment bridges as part of their research. At the time, prior to 2014, many states choose not to construct curved integral
abutment bridges due to lack of familiarity with the design and uncertainty of performance. Other environmental factors such
as poor soil conditions and extreme temperature ranges also play a role in the decision not to construct curved integral
abutment bridges. New Hampshire and Vermont were the only NETC member states who participated in this survey. New
Hampshire and Vermont are both states that use integral abutments, however, they share similar concerns about effects from
earth pressure and abutment and pier alignments associated with a curved integral abutment bridges.

1.6 CONCLUSIONS

Integral abutment bridges have become the design of choice for New England states due to the decreased construction and
maintenance efforts and associated costs. Curved bridges are also a popular choice in places with restrictive site concerns such
as highway alignment, right-of-way, or environmental restrictions. State and federal guidance on the design and construction of
curved integral abutment bridges is limited. Simplified design methods are available for straight integral abutment bridges
meeting specific criteria in Massachusetts, Vermont and New Hampshire, allowing this style bridge to be used with significantly
less effort from the designer. Previous research reports indicate that simplified design methods for straight integral abutment
bridges may be extended to curved structures.

The purpose of this literature review was to synthesize the available guidance and research applicable to curved integral
abutment bridges and determine appropriate parameters for the study of curved integral abutment bridge behavior. A finite
element study following this literature review will investigate how the parameters discussed in section 1.4 affect the response
of curved integral abutment bridges. Bridge responses resulting from these parameters (bridge length, skew, radius, pile
orientation and depth to fixity, and wingwall orientation) will be analyzed both within a parameter set and across the parameter
field.

The past research projects presented above focused on multi-span curved integral abutment bridges. As a result, much of the
discussion in this literature review was on multi-span structures. Additionally, information regarding existing curved integral
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abutment bridges in NETC states was available only for multi-span structures. It is not the intent of the research group to
exclude single-span structures from the literature review, and the information learned about multi-span structures may be
extended to single-span structures. The finite element study (Task 2) and design guidance (Task 3) will incorporate single-span
and two-span structures.

The key bridge responses that are included in the finite element study include:

e Abutment displacements and rotation
e Pile bending, shear, and axial demands
e Tension in the deck end continuity region

e Torsion in girder ends

The complex interaction between possible characteristics and components of a curved integral abutment bridge means there
are many parameters and bridge responses that could be included in the finite element study. In order to maintain a
manageable dataset, the parameters and bridge responses noted here are suggested for this study as being the most critical to
determine the applicability of a simplified design guidance. These parameters and responses were targeted based on design
experience, NETC discussions, review of state and federal guidance, and the literature review of research noted herein. Though
not addressed in the literature review, torsion in girder ends is also anticipated to be a potential measure that may determine
whether a given combination of design parameters will result in unfavorable conditions. Tension in the deck ends is also
included as it poses a serviceability challenge that should be included in any simplified design guidance, particularly for skewed
bridges. The application and further discussion of these design and response parameters is presented in following sections on
the finite element study portion of this project report.
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Introduction

Funding constraints suggest an urgent need to reduce New England bridge maintenance costs
and extend the service life of structures. Extending integral abutment bridges to curved
alignment applications offers an immediate opportunity to address this concern. The purpose of
this research initiative is to investigate the effects of various bridge parameters pertaining to the
behavior of curved integral structures. The results provide recommendations for a simplified
design method for curved integral abutment bridges (CIAB’s) to be implemented in existing
design guidelinesand enhance the bridge design practice throughout the region.

Methodology

A parametric study was performed to investigate the behavior of curved integral abutment
bridges, with consideration for various span and radius combinations, single and two-span
layout, in-line and U-wingwall orientation, strong- and weak-axis bending pile orientation,
equivalent cantilever pile length, and skew of substructure from radial orientation. A total of
585 iterations were modeled to conduct this research. The bridges were modeled utilizing finite
element analysis software that could analyze the complex behavior of curved integral abutment
bridges, including the torsional effects in the girders. The research investigated the parametric
effects on thermal movement, pile head displacements and rotations, pile forces/reactions,
beam end forces, and deck stresses.

Conclusions

Wingwall and pile orientation resulted in the greatest observed effect on the responses of
interest. U-wingwalls with weak-axis oriented piles show the most favorable bridge
performance, and led to the following conclusions:

* A simplified design method can be utilized for CIAB’s with U-wingwalls and weak-axis
oriented pilesacross a broad range of parameters.

* A refined analysis is suggested for structures falling outside the criteria defined for the
simplified method, and recommendations for a refined analysis are provided.

Other study parameters, including curve radius, skew angle, pile cantilever length, and span
configuration resulted in measurable effects on performance. These effects were accounted
for in the development of the resultingguidance.

Implementation

The results of this study have been used to develop the Curved Integral Abutment Bridge
Design Guidelines to supplement the bridge design guides for New England state
transportation agencies. These guidelines are intended to aid in the design of curved integral
abutment bridges that would be encountered under typical conditions in New England,
including cold climate thermal ranges and low seismic hazards. These guidelines should be
considered supplemental to existing state design manuals and not as standalone guidance.
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ABSTRACT

Straight integral abutment bridges have been used
throughout the New England states to reduce bridge
maintenance costs and extend the service life of
structures. Extending integral abutment bridges to curved
alignment applications offers bridge owners additional
areas to reduce construction costs associated with the
lengths of approaches and right-of-way acquisitions as
compared to tangent alignments. The purpose of this
research is to investigate the effects of various bridge
parameters pertaining to the behavior of curved integral
abutment bridges (CIAB’s). The results are to be used to
make recommendations for a simplified design method
for CIAB’s. The simplified design method is to be
implemented in a design guideline to enhance the bridge
design practice throughout the New England region. A
finite element analysis parametric study was performed
to investigate the behavior of CIAB’s. The results of this
study have been used to develop the Curved Integral
Abutment Bridge Design Guidelines to supplement the
bridge design guides for the region’s state transportation
agencies, and are intended to aid in the design of CIAB’s
that would be encountered under typical conditions in
New England, including cold climate thermal ranges and
low seismic hazards.
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DATA Table 1: Study Parameters

Parameter Variations
Curve Radius 340 ft. up to Straight Bridge

parameters summarized in Table 1. The following results were investigated to evaluate the Bridge Length / Span |50 ft. to 300 ft. / 1 & 2 spans

impact of the changing parameters: Skew Angle 0,10, & 20 degrees
Wingwall Orientation |In-line and U-Wingwalls

Pile Orientation Weak and strong axis
Pile Cantilever length 10 ft. to 30 ft.

The results from 585 finite element model iterations with on assumed typical composite steel

|-girder cross section were compiled to evaluate any trends based on changing the

* Global thermal movement * Beam end forces
* Pile head displacements & rotations * End of deck stresses

* Pile forces and reactions
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In-line wingwalls are highly sensitive to soil conditions

Table 2: Study Parameter Impacts

surrounding the piles, modeled using varying pile cantilever e T e B e P el i
lengths (Figure 2). U-wingwalls do not show the same sensitivity Longitudinal Expansion - 0 Deg Skews Parameter Impact Level
Wingwall Orientation High
Table 2 indicates the impact level of each parameter studied. The = Pile Orientation High

® 50' U-Wings

noted impact level shaped the project in the following ways: -wouwnes  |CUrve Radius Medium
Skew Angle Medium
guide and resulted in significant performance effects Pile Cantilever Length Medium
Medium: this parameter had a significant impact on results, but o — Span Configuration Medium

variation can be accommodated in design U RADIUS () Bridge Length Low
igure

150' U-wings

* High: this was a defining parameter when creating the design z

Low: this parameter was not significant in the design guidance

CONCLUSIONS

A simplified design method for curved integral abutment bridges has been developed to supplement existing bridge design guidance. The intent is to
extend the use of integral abutments to a wider range of structure geometry by simplifying the design process.

* Applicable to curved integral bridges with U-Wingwalls across a large range of parameters

*Eliminates the need for a refined model to design the piles
Recommendations for refined analysis of structures falling outside the criteria for the simplified design method are provided in the guide.
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MODEL DATAPROFILE

PROJECT TITLE: CIAB Rearch Project - 50425_P1_S0_U_W
Compan Client New England Transportation Consortium
MiDAS |, o
Author WSP USA File Name 50425_P1_S0_U_W
*** PROJECT INFORMATION

Project Name :

Date 2022712722

*** CONTROL DATA

Do not Calculate

Panel Zone Effect :
- KIPS, FT

Unit System :
Definition of Frame
- X Direction of Frame :
- Y Direction of Frame :
- Design Type :
Design Code

3-D

CIAB Rearch Project - 50425 P1 SO U W

Unbraced 1 Sway
Unbraced 1 Sway

- Steel AASHTO-LRFD12
- Concrete AASHTO-LRFD12
- SRC SSRC79
*** | OAD CASE DATA
NO NAME TYPE SELF WEIGHT FACTOR DESCRIPTION
X Y Z
2 BR BRK 0.000 0.000 0.000 Braking Force
3 TUe T 0.000 0.000 0.000 Thermal Expansion
4 TUc T 0.000 0.000 0.000 Thermal Contraction
1 Self Weight USER 0.000 0.000 -1.000 Self Weight
5 Wet Concrete USER 0.000 0.000 0.000 Wet Concrete
6 Form Work USER 0.000 0.000 0.000 Form Work
7 Barrier USER 0.000 0.000 0.000 Barrier
8 Median Strip USER 0.000 0.000 0.000 Median Strip
9 Additional Loadl USER 0.000 0.000 0.000 Additional Load
10 Wearing Surface USER 0.000 0.000 0.000 Wearing Surface
11 Utilityl USER 0.000 0.000 0.000 Utility
*** MATERIAL PROPERTY DATA
NO NAME TYPE MODULUS OF SHEAR THERMAL POISSON WE I1GH
T
ELASTICITY MODULUS COEFF. RATIO DENSIT
Y
1 A572-50 STEEL 4_.176e+006 1.606e+006 3.611e-006 0.3 0.490
8
2 A709-50 STEEL 4_.176e+006 1.606e+006 3.611e-006 0.3 0.490
8
3 Grade C4000 CONC 5.248e+005 2.186e+005 2.778e-006 0.2 0.1
5
4 Dummy Material USER 5.248e+005 2.186e+005 2.778e-006 0.2
0
NO NAME TYPE STRENGTH OF DESIGN MATERIAL
STEEL CONCRETE MAIN REBAR SUB REBAR
1 A572-50 STEEL 7200 - - -
2 A709-50 STEEL 7200 - - -
3 Grade C4000 CONC - 576 8640 8640
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PROJECT TITLE: CIAB Rearch Project - 50425_P1_S0_U_W
Compan Client New England Transportation Consortium
MiDAS |, . e
Author WSP USA File Name 50425_P1_S0_U_W
*** NODE DATA

NO X Y VA TEMPERATURE
101 0 17 -2.103 0
102 0 8.5 -1.593 0
103 0 0 -1.083 0
104 0 -8.5 -0.5733 0
105 0 -17 -0.06333 0
201 47 .94 19.83 -2.103 0
202 48.94 11.39 -1.593 0
203 49.93 2.943 -1.083 0
204 50.93 -5.497 -0.5733 0
205 51.93 -13.94 -0.06333 0
301 32 18.26 -2.103 0
302 16.01 17.31 -2.103 0
303 32.67 9.783 -1.593 0
304 16.35 8.821 -1.593 0
305 33.33 1.309 -1.083 0
306 16.68 0.3275 -1.083 0
307 34 -7.165 -0.5733 0
308 17.01 -8.166 -0.5733 0
309 34.67 -15.64 -0.06333 0
310 17.35 -16.66 -0.06333 0
1120 0 17 -20.42 0
1121 0 17 -19.42 0
1122 0 17 -18.42 0
1123 0 17 -17.42 0
1124 0 17 -16.42 0
1125 0 17 -15.42 0
1126 0 17 -14.42 0
1127 0 17 -13.42 0
1128 0 17 -12.42 0
1129 0 17 -11.42 0
1130 0 17 -10.42 0
1220 0 8.5 -19.91 0
1221 0 8.5 -18.91 0
1222 0 8.5 -17.91 0
1223 0 8.5 -16.91 0
1224 0 8.5 -15.91 0
1225 0 8.5 -14.91 0
1226 0 8.5 -13.91 0
1227 0 8.5 -12.91 0
1228 0 8.5 -11.91 0
1229 0 8.5 -10.91 0
1230 0 8.5 -9.912 0
1320 0 0 -19.4 0
1321 0 0 -18.4 0
1322 0 0 -17.4 0
1323 0 0 -16.4 0
1324 0 0 -15.4 0
1325 0 0 -14.4 0
1326 0 0 -13.4 0
1327 0 0 -12.4 0
1328 0 0 -11.4 0
1329 0 0 -10.4 0
1330 0 0 -9.402 0
1420 0 -8.5 -18.89 0
1421 0 -8.5 -17.89 0
1422 0 -8.5 -16.89 0
1423 0 -8.5 -15.89 0
1424 0 -8.5 -14.89 0
1425 0 -8.5 -13.89 0
1426 0 -8.5 -12.89 0
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SAQ
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1427 0 -8.5 -11.89 0
1428 0 -8.5 -10.89 0
1429 0 -8.5 -9.893 0
1430 0 -8.5 -8.893 0
1520 0 -17 -18.38 0
1521 0 -17 -17.38 0
1522 0 -17 -16.38 0
1523 0 -17 -15.38 0
1524 0 -17 -14.38 0
1525 0 -17 -13.38 0
1526 0 -17 -12.38 0
1527 0 -17 -11.38 0
1528 0 -17 -10.38 0
1529 0 -17 -9.383 0
1530 0 -17 -8.383 0
1600 0 20 -0.6025 0
1601 0 20 -2.283 0
1602 0 20 -5.056 0
1603 0 20 -7.829 0
1604 0 20 -10.6 0
1605 0 17 -0.4225 0
1607 0 17 -4._876 0
1608 0 17 -7.649 0
1610 0 12.75 -0.1675 0
1611 0 12.75 -1.848 0
1612 0 12.75 -4.621 0
1613 0 12.75 -7.394 0
1614 0 12.75 -10.17 0
1615 0 8.5 0.0875 0
1617 0 8.5 -4._366 0
1618 0 8.5 -7.139 0
1620 0 4.25 0.3425 0
1621 0 4.25 -1.338 0
1622 0 4.25 -4.111 0
1623 0 4.25 -6.884 0
1624 0 4.25 -9.658 0
1625 0 0 0.5975 0
1627 0 0 -3.856 0
1628 0 0 -6.629 0
1630 0 -4.25 0.8525 0
1631 0 -4.25 -0.8283 0
1632 0 -4.25 -3.601 0
1633 0 -4.25 -6.374 0
1634 0 -4.25 -9.148 0
1635 0 -8.5 1.107 0
1637 0 -8.5 -3.346 0
1638 0 -8.5 -6.119 0
1640 0 -12.75 1.363 0
1641 0 -12.75 -0.3183 0
1642 0 -12.75 -3.091 0
1643 0 -12.75 -5.864 0
1644 0 -12.75 -8.637 0
1645 0 -17 1.617 0
1647 0 -17 -2.836 0
1648 0 -17 -5.609 0
1650 0 -20 1.798 0
1651 0 -20 0.1167 0
1652 0 -20 -2.656 0
1653 0 -20 -5.429 0
1654 0 -20 -8.203 0
1655 -3.333 -20 1.664 0
1656 -3.333 -20 -0.7525 0
1657 -3.333 -20 -3.169 0
1658 -3.333 -20 -5.586 0
1659 -3.333 -20 -8.002 0
1660 -6.667 -20 1.531 0
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1661 -6.667 -20 -0.8025 0
1662 -6.667 -20 -3.136 0
1663 -6.667 -20 -5.469 0
1664 -6.667 -20 -7.803 0
1665 -10 -20 1.398 0
1666 -10 -20 -0.8525 0
1667 -10 -20 -3.103 0
1668 -10 -20 -5.353 0
1669 -10 -20 -7.603 0
1670 -10 20 -2.203 0
1671 -10 20 -4.452 0
1672 -10 20 -6.703 0
1673 -10 20 -8.953 0
1674 -10 20 -11.2 0
1675 -6.667 20 -1.669 0
1676 -6.667 20 -4.003 0
1677 -6.667 20 -6.336 0
1678 -6.667 20 -8.669 0
1679 -6.667 20 -11 0
1680 -3.333 20 -1.136 0
1681 -3.333 20 -3.552 0
1682 -3.333 20 -5.969 0
1683 -3.333 20 -8.386 0
1684 -3.333 20 -10.8 0
1800 47 .56 22.8 -0.6025 0
1801 47.58 22.82 -2.283 0
1802 47.58 22.82 -5.056 0
1803 47.58 22.82 -7.829 0
1804 47.58 22.82 -10.6 0
1805 47.92 19.82 -0.4225 0
1807 47.92 19.82 -4._876 0
1808 47.92 19.82 -7.649 0
1810 48.42 15.6 -0.1675 0
1811 48.42 15.6 -1.848 0
1812 48.42 15.6 -4.621 0
1813 48.42 15.6 -7.394 0
1814 48.42 15.6 -10.17 0
1815 48.92 11.38 0.0875 0
1817 48.92 11.38 -4._366 0
1818 48.92 11.38 -7.139 0
1820 49.41 7.162 0.3425 0
1821 49.41 7.162 -1.338 0
1822 49.41 7.162 -4.111 0
1823 49.41 7.162 -6.884 0
1824 49.41 7.162 -9.658 0
1825 49.91 2.941 0.5975 0
1827 49.91 2.941 -3.856 0
1828 49.91 2.941 -6.629 0
1830 50.41 -1.279 0.8525 0
1831 50.41 -1.279 -0.8283 0
1832 50.41 -1.279 -3.601 0
1833 50.41 -1.279 -6.374 0
1834 50.41 -1.279 -9.148 0
1835 50.91 -5.5 1.107 0
1837 50.91 -5.5 -3.346 0
1838 50.91 -5.5 -6.119 0
1840 51.41 -9.721 1.363 0
1841 51.41 -9.721 -0.3183 0
1842 51.41 -9.721 -3.091 0
1843 51.41 -9.721 -5.864 0
1844 51.41 -9.721 -8.637 0
1845 51.91 -13.94 1.617 0
1847 51.91 -13.94 -2.836 0
1848 51.91 -13.94 -5.609 0
1850 52.26 -16.92 1.798 0
1851 52.26 -16.92 0.1167 0
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1852 52.26 -16.92 -2.656 0
1853 52.26 -16.92 -5.429 0
1854 52.26 -16.92 -8.203 0
1855 55.57 -16.53 1.664 0
1856 55.57 -16.53 -0.7525 0
1857 55.57 -16.53 -3.169 0
1858 55.57 -16.53 -5.586 0
1859 55.57 -16.53 -8.002 0
1860 58.88 -16.14 1.531 0
1861 58.88 -16.14 -0.8025 0
1862 58.88 -16.14 -3.136 0
1863 58.88 -16.14 -5.469 0
1864 58.88 -16.14 -7.803 0
1865 62.19 -15.75 1.398 0
1866 62.19 -15.75 -0.8525 0
1867 62.19 -15.75 -3.103 0
1868 62.19 -15.75 -5.353 0
1869 62.19 -15.75 -7.603 0
1870 57.51 24 -2.203 0
1871 57.51 24 -4.452 0
1872 57.51 24 -6.703 0
1873 57.51 24 -8.953 0
1874 57.51 24 -11.2 0
1875 54_2 23.61 -1.669 0
1876 54_2 23.61 -4.003 0
1877 54_2 23.61 -6.336 0
1878 54_2 23.61 -8.669 0
1879 54_2 23.61 -11 0
1880 50.89 23.22 -1.136 0
1881 50.89 23.22 -3.552 0
1882 50.89 23.22 -5.969 0
1883 50.89 23.22 -8.386 0
1884 50.89 23.22 -10.8 0
2120 47.92 19.82 -20.42 0
2121 47.92 19.82 -19.42 0
2122 47.92 19.82 -18.42 0
2123 47.92 19.82 -17.42 0
2124 47.92 19.82 -16.42 0
2125 47.92 19.82 -15.42 0
2126 47.92 19.82 -14._42 0
2127 47.92 19.82 -13.42 0
2128 47.92 19.82 -12.42 0
2129 47.92 19.82 -11.42 0
2130 47.92 19.82 -10.42 0
2220 48.92 11.38 -19.91 0
2221 48.92 11.38 -18.91 0
2222 48.92 11.38 -17.91 0
2223 48.92 11.38 -16.91 0
2224 48.92 11.38 -15.91 0
2225 48.92 11.38 -14 .91 0
2226 48.92 11.38 -13.91 0
2227 48.92 11.38 -12.91 0
2228 48.92 11.38 -11.91 0
2229 48.92 11.38 -10.91 0
2230 48.92 11.38 -9.912 0
2320 49.91 2.941 -19.4 0
2321 49.91 2.941 -18.4 0
2322 49.91 2.941 -17.4 0
2323 49.91 2.941 -16.4 0
2324 49.91 2.941 -15.4 0
2325 49.91 2.941 -14._4 0
2326 49.91 2.941 -13.4 0
2327 49.91 2.941 -12.4 0
2328 49.91 2.941 -11.4 0
2329 49.91 2.941 -10.4 0
2330 49.91 2.941 -9.402 0
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2420 50.91 -5.5 -18.89 0
2421 50.91 -5.5 -17.89 0
2422 50.91 -5.5 -16.89 0
2423 50.91 -5.5 -15.89 0
2424 50.91 -5.5 -14.89 0
2425 50.91 -5.5 -13.89 0
2426 50.91 -5.5 -12.89 0
2427 50.91 -5.5 -11.89 0
2428 50.91 -5.5 -10.89 0
2429 50.91 -5.5 -9.893 0
2430 50.91 -5.5 -8.893 0
2520 51.91 -13.94 -18.38 0
2521 51.91 -13.94 -17.38 0
2522 51.91 -13.94 -16.38 0
2523 51.91 -13.94 -15.38 0
2524 51.91 -13.94 -14.38 0
2525 51.91 -13.94 -13.38 0
2526 51.91 -13.94 -12.38 0
2527 51.91 -13.94 -11.38 0
2528 51.91 -13.94 -10.38 0
2529 51.91 -13.94 -9.383 0
2530 51.91 -13.94 -8.383 0
11000 0 17 -1.02 0
11001 0.9608 17 -1.02 0
11002 1.922 17 -1.02 0
11003 2.883 17.01 -1.02 0
11004 3.844 17.02 -1.02 0
11005 4_805 17.03 -1.02 0
11006 5.765 17.04 -1.02 0
11007 6.726 17.06 -1.02 0
11008 7.688 17.07 -1.02 0
11009 8.648 17.09 -1.02 0
11010 9.608 17.11 -1.02 0
11011 10.57 17.14 -1.02 0
11012 11.53 17.16 -1.02 0
11013 12.49 17.19 -1.02 0
11014 13.45 17.22 -1.02 0
11015 14.41 17.25 -1.02 0
11016 15.21 17.28 -1.02 0
11017 16.01 17.31 -1.02 0
11018 17.08 17.36 -1.02 0
11019 18.15 17.4 -1.02 0
11020 19.21 17 .45 -1.02 0
11021 20.17 17.5 -1.02 0
11022 21.13 17.55 -1.02 0
11023 22.09 17.6 -1.02 0
11024 23.05 17.65 -1.02 0
11025 24 .01 17.71 -1.02 0
11026 24 .97 17.77 -1.02 0
11027 25.93 17.82 -1.02 0
11028 26.89 17.89 -1.02 0
11029 27.85 17.95 -1.02 0
11030 28.81 18.02 -1.02 0
11031 29.87 18.09 -1.02 0
11032 30.93 18.17 -1.02 0
11033 32 18.26 -1.02 0
11034 32.8 18.32 -1.02 0
11035 33.6 18.39 -1.02 0
11036 34.55 18.47 -1.02 0
11037 35.51 18.55 -1.02 0
11038 36.47 18.63 -1.02 0
11039 37.42 18.72 -1.02 0
11040 38.38 18.81 -1.02 0
11041 39.34 18.9 -1.02 0
11042 40.29 18.99 -1.02 0
11043 41.25 19.09 -1.02 0
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11044 42.21 19.19 -1.02 0
11045 43.16 19.29 -1.02 0
11046 44 .12 19.39 -1.02 0
11047 45.07 19.5 -1.02 0
11048 46.03 19.61 -1.02 0
11049 46.98 19.71 -1.02 0
12000 0 8.5 -0.51 0
12001 0.9808 8.501 -0.51 0
12002 1.962 8.505 -0.51 0
12003 2.943 8.51 -0.51 0
12004 3.924 8.518 -0.51 0
12005 4_905 8.529 -0.51 0
12006 5.886 8.542 -0.51 0
12007 6.866 8.557 -0.51 0
12008 7.847 8.574 -0.51 0
12009 8.828 8.593 -0.51 0
12010 9.809 8.616 -0.51 0
12011 10.79 8.64 -0.51 0
12012 11.77 8.667 -0.51 0
12013 12.75 8.695 -0.51 0
12014 13.73 8.727 -0.51 0
12015 14.71 8.76 -0.51 0
12016 15.53 8.789 -0.51 0
12017 16.35 8.821 -0.51 0
12018 17.43 8.865 -0.51 0
12019 18.52 8.912 -0.51 0
12020 19.61 8.962 -0.51 0
12021 20.59 9.009 -0.51 0
12022 21.57 9.059 -0.51 0
12023 22.55 9.111 -0.51 0
12024 23.53 9.165 -0.51 0
12025 24 .51 9.222 -0.51 0
12026 25.49 9.281 -0.51 0
12027 26.47 9.342 -0.51 0
12028 27.45 9.405 -0.51 0
12029 28.43 9.471 -0.51 0
12030 29.4 9.539 -0.51 0
12031 30.49 9.617 -0.51 0
12032 31.58 9.699 -0.51 0
12033 32.67 9.783 -0.51 0
12034 33.48 9.848 -0.51 0
12035 34.3 9.914 -0.51 0
12036 35.27 9.997 -0.51 0
12037 36.25 10.08 -0.51 0
12038 37.23 10.17 -0.51 0
12039 38.2 10.26 -0.51 0
12040 39.18 10.35 -0.51 0
12041 40.16 10.44 -0.51 0
12042 41.13 10.54 -0.51 0
12043 42.11 10.63 -0.51 0
12044 43.09 10.73 -0.51 0
12045 44 _06 10.84 -0.51 0
12046 45.04 10.94 -0.51 0
12047 46.01 11.05 -0.51 0
12048 46.99 11.16 -0.51 0
12049 47.96 11.27 -0.51 0
13000 0 0 0 0
13001 1.001 0.0008333 0 0
13002 2.002 0.005 0 0
13003 3.003 0.01083 0 0
13004 4.004 0.01917 0 0
13005 5.005 0.02917 0 0
13006 6.006 0.0425 0 0
13007 7.007 0.0575 0 0
13008 8.008 0.07583 0 0
13009 9.008 0.09583 0 0
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13010 10.01 0.1175 0 0
13011 11.01 0.1425 0 0
13012 12.01 0.17 0 0
13013 13.01 0.1992 0 0
13014 14.01 0.2308 0 0
13015 15.01 0.265 0 0
13016 15.85 0.2958 0 0
13017 16.68 0.3275 0 0
13018 17.79 0.3725 0 0
13019 18.9 0.4208 0 0
13020 20.01 0.4717 0 0
13021 21.01 0.52 0 0
13022 22.01 0.57 0 0
13023 23.01 0.6233 0 0
13024 24 .01 0.6792 0 0
13025 25.01 0.7367 0 0
13026 26.01 0.7967 0 0
13027 27.01 0.8592 0 0
13028 28.01 0.9242 0 0
13029 29.01 0.9908 0 0
13030 30 1.061 0 0
13031 31.12 1.141 0 0
13032 32.22 1.223 0 0
13033 33.33 1.309 0 0
13034 34.16 1.375 0 0
13035 34.99 1.443 0 0
13036 35.99 1.527 0 0
13037 36.99 1.612 0 0
13038 37.99 1.701 0 0
13039 38.98 1.792 0 0
13040 39.98 1.885 0 0
13041 40.98 1.98 0 0
13042 41.97 2.077 0 0
13043 42.97 2.177 0 0
13044 43.96 2.28 0 0
13045 44 _96 2.385 0 0
13046 45.96 2.492 0 0
13047 46.95 2.602 0 0
13048 47.95 2.713 0 0
13049 48.94 2.827 0 0
14000 0 -8.5 0.51 0
14001 1.021 -8.499 0.51 0
14002 2.042 -8.495 0.51 0
14003 3.063 -8.489 0.51 0
14004 4.084 -8.481 0.51 0
14005 5.105 -8.47 0.51 0
14006 6.126 -8.457 0.51 0
14007 7.147 -8.441 0.51 0
14008 8.168 -8.423 0.51 0
14009 9.188 -8.402 0.51 0
14010 10.21 -8.38 0.51 0
14011 11.23 -8.354 0.51 0
14012 12.25 -8.327 0.51 0
14013 13.27 -8.297 0.51 0
14014 14.29 -8.264 0.51 0
14015 15.31 -8.229 0.51 0
14016 16.16 -8.198 0.51 0
14017 17.01 -8.166 0.51 0
14018 18.15 -8.12 0.51 0
14019 19.28 -8.071 0.51 0
14020 20.41 -8.019 0.51 0
14021 21.43 -7.97 0.51 0
14022 22.45 -7.918 0.51 0
14023 23.47 -7.864 0.51 0
14024 24._49 -7.807 0.51 0
14025 25.51 -7.748 0.51 0
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14026 26.53 -7.688 0.51 0
14027 27.55 -7.624 0.51 0
14028 28.57 -7.557 0.51 0
14029 29.59 -7.489 0.51 0
14030 30.6 -7.418 0.51 0
14031 31.74 -7.337 0.51 0
14032 32.87 -7.252 0.51 0
14033 34 -7.165 0.51 0
14034 34.85 -7.097 0.51 0
14035 35.7 -7.027 0.51 0
14036 36.71 -6.943 0.51 0
14037 37.73 -6.855 0.51 0
14038 38.75 -6.765 0.51 0
14039 39.76 -6.672 0.51 0
14040 40.78 -6.577 0.51 0
14041 41.8 -6.48 0.51 0
14042 42.81 -6.381 0.51 0
14043 43.83 -6.278 0.51 0
14044 44.84 -6.174 0.51 0
14045 45.86 -6.067 0.51 0
14046 46.88 -5.958 0.51 0
14047 47.89 -5.847 0.51 0
14048 48.9 -5.732 0.51 0
14049 49.92 -5.616 0.51 0
15000 0 -17 1.02 0
15001 1.041 -17 1.02 0
15002 2.082 -16.99 1.02 0
15003 3.123 -16.99 1.02 0
15004 4.164 -16.98 1.02 0
15005 5.205 -16.97 1.02 0
15006 6.246 -16.96 1.02 0
15007 7.287 -16.94 1.02 0
15008 8.328 -16.92 1.02 0
15009 9.369 -16.9 1.02 0
15010 10.41 -16.88 1.02 0
15011 11.45 -16.85 1.02 0
15012 12.49 -16.82 1.02 0
15013 13.53 -16.79 1.02 0
15014 14.57 -16.76 1.02 0
15015 15.61 -16.72 1.02 0
15016 16.48 -16.69 1.02 0
15017 17.35 -16.66 1.02 0
15018 18.5 -16.61 1.02 0
15019 19.66 -16.56 1.02 0
15020 20.81 -16.51 1.02 0
15021 21.85 -16.46 1.02 0
15022 22.89 -16.41 1.02 0
15023 23.93 -16.35 1.02 0
15024 24 .97 -16.29 1.02 0
15025 26.01 -16.23 1.02 0
15026 27.05 -16.17 1.02 0
15027 28.09 -16.11 1.02 0
15028 29.13 -16.04 1.02 0
15029 30.17 -15.97 1.02 0
15030 31.2 -15.9 1.02 0
15031 32.36 -15.81 1.02 0
15032 33.51 -15.73 1.02 0
15033 34.67 -15.64 1.02 0
15034 35.53 -15.57 1.02 0
15035 36.39 -15.5 1.02 0
15036 37.43 -15.41 1.02 0
15037 38.47 -15.32 1.02 0
15038 39.51 -15.23 1.02 0
15039 40.54 -15.14 1.02 0
15040 41.58 -15.04 1.02 0
15041 42.62 -14.94 1.02 0
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15042 43.65 -14.84 1.02 0
15043 44_69 -14.74 1.02 0
15044 45.72 -14_63 1.02 0
15045 46.76 -14 .52 1.02 0
15046 47.79 -14_41 1.02 0
15047 48.83 -14.3 1.02 0
15048 49._86 -14.18 1.02 0
15049 50.9 -14_06 1.02 0
21000 47.94 19.83 -1.02 0
22000 48.94 11.39 -0.51 0
23000 49.93 2.943 0 0
24000 50.93 -5.497 0.51 0
25000 51.93 -13.94 1.02 0
60000 0 20 -0.8667 0
60001 0 19 -0.8067 0
60002 0 18 -0.7467 0
60003 0 17 -0.6867 0
60004 0 15.94 -0.6225 0
60005 0 14 .88 -0.5592 0
60006 0 13.81 -0.495 0
60007 0 12.75 -0.4317 0
60008 0 11.69 -0.3675 0
60009 0 10.63 -0.3042 0
60010 0 9.563 -0.24 0
60011 0 8.5 -0.1767 0
60012 0 7.438 -0.1125 0
60013 0 6.375 -0.04917 0
60014 0 5.313 0.015 0
60015 0 4.25 0.07833 0
60016 0 3.188 0.1425 0
60017 0 2.125 0.2058 0
60018 0 1.063 0.27 0
60019 0 0 0.3333 0
60020 0 -1.063 0.3975 0
60021 0 -2.125 0.4608 0
60022 0 -3.188 0.525 0
60023 0 -4.25 0.5883 0
60024 0 -5.313 0.6525 0
60025 0 -6.375 0.7158 0
60026 0 -7.438 0.78 0
60027 0 -8.5 0.8433 0
60028 0 -9.563 0.9075 0
60029 0 -10.63 0.9708 0
60030 0 -11.69 1.035 0
60031 0 -12.75 1.098 0
60032 0 -13.81 1.162 0
60033 0 -14.88 1.226 0
60034 0 -15.94 1.29 0
60035 0 -17 1.353 0
60036 0 -18 1.413 0
60037 0 -19 1.473 0
60038 0 -20 1.533 0
60039 37.15 21.71 -0.8667 0
60040 38.1 21.8 -0.8667 0
60041 39.05 21.89 -0.8667 0
60042 40 21.98 -0.8667 0
60043 40.95 22.07 -0.8667 0
60044 41.9 22.17 -0.8667 0
60045 42.84 22.27 -0.8667 0
60046 43.79 22.38 -0.8667 0
60047 44.74 22.48 -0.8667 0
60048 45.69 22.59 -0.8667 0
60049 46.64 22.69 -0.8667 0
60051 0.9533 20 -0.8667 0
60052 0.9558 19 -0.8067 0
60053 1.912 19 -0.8067 0
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60054 2.869 19.01 -0.8067 0
60055 3.825 19.02 -0.8067 0
60056 4.781 19.03 -0.8067 0
60057 5.737 19.04 -0.8067 0
60058 6.693 19.06 -0.8067 0
60059 7.65 19.07 -0.8067 0
60060 8.606 19.09 -0.8067 0
60061 9.562 19.11 -0.8067 0
60062 10.52 19.14 -0.8067 0
60063 11.47 19.16 -0.8067 0
60064 12.43 19.19 -0.8067 0
60065 13.39 19.22 -0.8067 0
60066 14.34 19.25 -0.8067 0
60067 15.14 19.28 -0.8067 0
60068 15.93 19.31 -0.8067 0
60069 16.99 19.36 -0.8067 0
60070 18.06 19.4 -0.8067 0
60071 19.12 19.45 -0.8067 0
60072 20.07 19.5 -0.8067 0
60073 21.03 19.54 -0.8067 0
60074 21.98 19.6 -0.8067 0
60075 22.94 19.65 -0.8067 0
60076 23.89 19.7 -0.8067 0
60077 24.85 19.76 -0.8067 0
60078 25.8 19.82 -0.8067 0
60079 26.76 19.88 -0.8067 0
60080 27.71 19.95 -0.8067 0
60081 28.66 20.01 -0.8067 0
60082 29.72 20.09 -0.8067 0
60083 30.78 20.17 -0.8067 0
60084 31.84 20.25 -0.8067 0
60085 32.64 20.31 -0.8067 0
60086 33.43 20.38 -0.8067 0
60087 34.38 20.46 -0.8067 0
60088 35.34 20.54 -0.8067 0
60089 36.29 20.63 -0.8067 0
60090 37.24 20.71 -0.8067 0
60091 38.19 20.8 -0.8067 0
60092 39.14 20.89 -0.8067 0
60093 40.1 20.98 -0.8067 0
60094 41.05 21.08 -0.8067 0
60095 42 21.18 -0.8067 0
60096 42.95 21.28 -0.8067 0
60097 43.9 21.38 -0.8067 0
60098 44._85 21.48 -0.8067 0
60099 45.8 21.59 -0.8067 0
60100 46.75 21.7 -0.8067 0
60102 1.907 20 -0.8667 0
60103 0.9583 18 -0.7467 0
60104 1.917 18 -0.7467 0
60105 2.876 18.01 -0.7467 0
60106 3.834 18.02 -0.7467 0
60107 4.792 18.03 -0.7467 0
60108 5.752 18.04 -0.7467 0
60109 6.71 18.06 -0.7467 0
60110 7.668 18.07 -0.7467 0
60111 8.627 18.09 -0.7467 0
60112 9.585 18.11 -0.7467 0
60113 10.54 18.14 -0.7467 0
60114 11.5 18.16 -0.7467 0
60115 12.46 18.19 -0.7467 0
60116 13.42 18.22 -0.7467 0
60117 14.38 18.25 -0.7467 0
60118 15.17 18.28 -0.7467 0
60119 15.97 18.31 -0.7467 0
60120 17.04 18.36 -0.7467 0
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60121 18.1 18.4 -0.7467 0
60122 19.16 18.45 -0.7467 0
60123 20.12 18.5 -0.7467 0
60124 21.08 18.55 -0.7467 0
60125 22.04 18.6 -0.7467 0
60126 22.99 18.65 -0.7467 0
60127 23.95 18.7 -0.7467 0
60128 24 .91 18.76 -0.7467 0
60129 25.86 18.82 -0.7467 0
60130 26.82 18.88 -0.7467 0
60131 27.78 18.95 -0.7467 0
60132 28.73 19.02 -0.7467 0
60133 29.8 19.09 -0.7467 0
60134 30.86 19.17 -0.7467 0
60135 31.92 19.25 -0.7467 0
60136 32.72 19.32 -0.7467 0
60137 33.51 19.38 -0.7467 0
60138 34.47 19.46 -0.7467 0
60139 35.42 19.54 -0.7467 0
60140 36.38 19.63 -0.7467 0
60141 37.33 19.72 -0.7467 0
60142 38.29 19.81 -0.7467 0
60143 39.24 19.9 -0.7467 0
60144 40.2 19.99 -0.7467 0
60145 41.15 20.09 -0.7467 0
60146 421 20.18 -0.7467 0
60147 43.06 20.28 -0.7467 0
60148 44 .01 20.39 -0.7467 0
60149 44 _96 20.49 -0.7467 0
60150 45.91 20.6 -0.7467 0
60151 46.87 20.71 -0.7467 0
60153 2.862 20.01 -0.8667 0
60154 0.9608 17 -0.6867 0
60155 1.922 17 -0.6867 0
60156 2.883 17.01 -0.6867 0
60157 3.844 17.02 -0.6867 0
60158 4_805 17.03 -0.6867 0
60159 5.765 17.04 -0.6867 0
60160 6.726 17.06 -0.6867 0
60161 7.688 17.07 -0.6867 0
60162 8.648 17.09 -0.6867 0
60163 9.608 17.11 -0.6867 0
60164 10.57 17.14 -0.6867 0
60165 11.53 17.16 -0.6867 0
60166 12.49 17.19 -0.6867 0
60167 13.45 17.22 -0.6867 0
60168 14.41 17.25 -0.6867 0
60169 15.21 17.28 -0.6867 0
60170 16.01 17.31 -0.6867 0
60171 17.08 17.36 -0.6867 0
60172 18.15 17.4 -0.6867 0
60173 19.21 17 .45 -0.6867 0
60174 20.17 17.5 -0.6867 0
60175 21.13 17.55 -0.6867 0
60176 22.09 17.6 -0.6867 0
60177 23.05 17.65 -0.6867 0
60178 24 .01 17.71 -0.6867 0
60179 24 .97 17.77 -0.6867 0
60180 25.93 17.82 -0.6867 0
60181 26.89 17.89 -0.6867 0
60182 27.85 17.95 -0.6867 0
60183 28.81 18.02 -0.6867 0
60184 29.87 18.09 -0.6867 0
60185 30.93 18.17 -0.6867 0
60186 32 18.26 -0.6867 0
60187 32.8 18.32 -0.6867 0
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60188 33.6 18.39 -0.6867 0
60189 34.55 18.47 -0.6867 0
60190 35.51 18.55 -0.6867 0
60191 36.47 18.63 -0.6867 0
60192 37.42 18.72 -0.6867 0
60193 38.38 18.81 -0.6867 0
60194 39.34 18.9 -0.6867 0
60195 40.29 18.99 -0.6867 0
60196 41.25 19.09 -0.6867 0
60197 42.21 19.19 -0.6867 0
60198 43.16 19.29 -0.6867 0
60199 44 .12 19.39 -0.6867 0
60200 45.07 19.5 -0.6867 0
60201 46.03 19.61 -0.6867 0
60202 46.98 19.71 -0.6867 0
60204 3.816 20.02 -0.8667 0
60205 0.9633 15.94 -0.6225 0
60206 1.927 15.94 -0.6225 0
60207 2.891 15.95 -0.6225 0
60208 3.854 15.96 -0.6225 0
60209 4.817 15.97 -0.6225 0
60210 5.781 15.98 -0.6225 0
60211 6.743 15.99 -0.6225 0
60212 7.707 16.01 -0.6225 0
60213 8.671 16.03 -0.6225 0
60214 9.633 16.05 -0.6225 0
60215 10.6 16.07 -0.6225 0
60216 11.56 16.1 -0.6225 0
60217 12.52 16.13 -0.6225 0
60218 13.49 16.16 -0.6225 0
60219 14 .45 16.19 -0.6225 0
60220 15.25 16.22 -0.6225 0
60221 16.05 16.25 -0.6225 0
60222 17.12 16.3 -0.6225 0
60223 18.19 16.34 -0.6225 0
60224 19.26 16.39 -0.6225 0
60225 20.22 16.44 -0.6225 0
60226 21.19 16.49 -0.6225 0
60227 22.15 16.54 -0.6225 0
60228 23.11 16.59 -0.6225 0
60229 24_07 16.65 -0.6225 0
60230 25.03 16.7 -0.6225 0
60231 26 16.76 -0.6225 0
60232 26.96 16.83 -0.6225 0
60233 27.92 16.89 -0.6225 0
60234 28.88 16.96 -0.6225 0
60235 29.95 17.04 -0.6225 0
60236 31.01 17.11 -0.6225 0
60237 32.08 17.2 -0.6225 0
60238 32.88 17.26 -0.6225 0
60239 33.68 17.33 -0.6225 0
60240 34.64 17.41 -0.6225 0
60241 35.6 17.49 -0.6225 0
60242 36.56 17.57 -0.6225 0
60243 37.52 17.66 -0.6225 0
60244 38.48 17.75 -0.6225 0
60245 39.44 17.84 -0.6225 0
60246 40.4 17.94 -0.6225 0
60247 41.36 18.03 -0.6225 0
60248 42.32 18.13 -0.6225 0
60249 43.27 18.23 -0.6225 0
60250 44 .23 18.34 -0.6225 0
60251 45.19 18.44 -0.6225 0
60252 46.15 18.55 -0.6225 0
60253 47.1 18.66 -0.6225 0
60255 4.769 20.03 -0.8667 0
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60256 0.9658 14 .88 -0.5592 0
60257 1.932 14 .88 -0.5592 0
60258 2.898 14.88 -0.5592 0
60259 3.864 14 .89 -0.5592 0
60260 4.83 14.9 -0.5592 0
60261 5.796 14.92 -0.5592 0
60262 6.761 14.93 -0.5592 0
60263 7.727 14.95 -0.5592 0
60264 8.693 14.97 -0.5592 0
60265 9.659 14.99 -0.5592 0
60266 10.62 15.01 -0.5592 0
60267 11.59 15.04 -0.5592 0
60268 12.56 15.07 -0.5592 0
60269 13.52 15.1 -0.5592 0
60270 14 .49 15.13 -0.5592 0
60271 15.29 15.16 -0.5592 0
60272 16.09 15.19 -0.5592 0
60273 17.17 15.23 -0.5592 0
60274 18.24 15.28 -0.5592 0
60275 19.31 15.33 -0.5592 0
60276 20.28 15.38 -0.5592 0
60277 21.24 15.43 -0.5592 0
60278 22.21 15.48 -0.5592 0
60279 23.17 15.53 -0.5592 0
60280 24.13 15.59 -0.5592 0
60281 25.1 15.64 -0.5592 0
60282 26.06 15.7 -0.5592 0
60283 27.03 15.77 -0.5592 0
60284 27.99 15.83 -0.5592 0
60285 28.95 15.9 -0.5592 0
60286 30.03 15.98 -0.5592 0
60287 31.09 16.06 -0.5592 0
60288 32.17 16.14 -0.5592 0
60289 32.97 16.2 -0.5592 0
60290 33.77 16.27 -0.5592 0
60291 34.73 16.35 -0.5592 0
60292 35.7 16.43 -0.5592 0
60293 36.66 16.52 -0.5592 0
60294 37.62 16.6 -0.5592 0
60295 38.58 16.69 -0.5592 0
60296 39.54 16.79 -0.5592 0
60297 40.5 16.88 -0.5592 0
60298 41.47 16.98 -0.5592 0
60299 42.43 17.07 -0.5592 0
60300 43.39 17.18 -0.5592 0
60301 44 _35 17.28 -0.5592 0
60302 45.31 17.38 -0.5592 0
60303 46.27 17.49 -0.5592 0
60304 47.23 17.6 -0.5592 0
60306 5.723 20.04 -0.8667 0
60307 0.9683 13.81 -0.495 0
60308 1.937 13.82 -0.495 0
60309 2.906 13.82 -0.495 0
60310 3.874 13.83 -0.495 0
60311 4.842 13.84 -0.495 0
60312 5.811 13.85 -0.495 0
60313 6.778 13.87 -0.495 0
60314 7.748 13.89 -0.495 0
60315 8.716 13.9 -0.495 0
60316 9.684 13.93 -0.495 0
60317 10.65 13.95 -0.495 0
60318 11.62 13.98 -0.495 0
60319 12.59 14 -0.495 0
60320 13.56 14.04 -0.495 0
60321 14.52 14.07 -0.495 0
60322 15.33 14.1 -0.495 0
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60323 16.14 14.13 -0.495 0
60324 17.21 14.17 -0.495 0
60325 18.29 14.22 -0.495 0
60326 19.36 14 .27 -0.495 0
60327 20.33 14.32 -0.495 0
60328 21.3 14.36 -0.495 0
60329 22.26 14 .42 -0.495 0
60330 23.23 14 .47 -0.495 0
60331 242 14.53 -0.495 0
60332 25.16 14.58 -0.495 0
60333 26.13 14.64 -0.495 0
60334 27.1 14.71 -0.495 0
60335 28.06 14.77 -0.495 0
60336 29.03 14.84 -0.495 0
60337 30.1 14.92 -0.495 0
60338 31.18 15 -0.495 0
60339 32.25 15.08 -0.495 0
60340 33.05 15.14 -0.495 0
60341 33.86 15.21 -0.495 0
60342 34.82 15.29 -0.495 0
60343 35.79 15.37 -0.495 0
60344 36.75 15.46 -0.495 0
60345 37.72 15.55 -0.495 0
60346 38.68 15.64 -0.495 0
60347 39.64 15.73 -0.495 0
60348 40.61 15.82 -0.495 0
60349 41.57 15.92 -0.495 0
60350 42 .54 16.02 -0.495 0
60351 43.5 16.12 -0.495 0
60352 44 _46 16.22 -0.495 0
60353 45.42 16.33 -0.495 0
60354 46.39 16.44 -0.495 0
60355 47.35 16.55 -0.495 0
60357 6.677 20.06 -0.8667 0
60358 0.9708 12.75 -0.4317 0
60359 1.942 12.75 -0.4317 0
60360 2.913 12.76 -0.4317 0
60361 3.884 12.77 -0.4317 0
60362 4_855 12.78 -0.4317 0
60363 5.826 12.79 -0.4317 0
60364 6.796 12.81 -0.4317 0
60365 7.768 12.82 -0.4317 0
60366 8.738 12.84 -0.4317 0
60367 9.709 12.86 -0.4317 0
60368 10.68 12.89 -0.4317 0
60369 11.65 12.91 -0.4317 0
60370 12.62 12.94 -0.4317 0
60371 13.59 12.97 -0.4317 0
60372 14.56 13.01 -0.4317 0
60373 15.37 13.04 -0.4317 0
60374 16.18 13.07 -0.4317 0
60375 17.26 13.11 -0.4317 0
60376 18.33 13.16 -0.4317 0
60377 19.41 13.21 -0.4317 0
60378 20.38 13.25 -0.4317 0
60379 21.35 13.3 -0.4317 0
60380 22.32 13.35 -0.4317 0
60381 23.29 13.41 -0.4317 0
60382 24._26 13.46 -0.4317 0
60383 25.23 13.52 -0.4317 0
60384 26.2 13.58 -0.4317 0
60385 27.17 13.65 -0.4317 0
60386 28.14 13.71 -0.4317 0
60387 29.1 13.78 -0.4317 0
60388 30.18 13.86 -0.4317 0
60389 31.26 13.94 -0.4317 0
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60390 32.33 14.02 -0.4317 0
60391 33.14 14.08 -0.4317 0
60392 33.95 14.15 -0.4317 0
60393 34.91 14.23 -0.4317 0
60394 35.88 14.31 -0.4317 0
60395 36.85 14.4 -0.4317 0
60396 37.81 14 .49 -0.4317 0
60397 38.78 14.58 -0.4317 0
60398 39.75 14 .67 -0.4317 0
60399 40.71 14.76 -0.4317 0
60400 41.68 14.86 -0.4317 0
60401 42.65 14.96 -0.4317 0
60402 43.61 15.06 -0.4317 0
60403 44 .58 15.17 -0.4317 0
60404 45.54 15.27 -0.4317 0
60405 46.51 15.38 -0.4317 0
60406 47.47 15.49 -0.4317 0
60408 7.631 20.07 -0.8667 0
60409 0.9733 11.69 -0.3675 0
60410 1.947 11.69 -0.3675 0
60411 2.921 11.7 -0.3675 0
60412 3.894 11.71 -0.3675 0
60413 4._867 11.72 -0.3675 0
60414 5.841 11.73 -0.3675 0
60415 6.813 11.74 -0.3675 0
60416 7.787 11.76 -0.3675 0
60417 8.761 11.78 -0.3675 0
60418 9.734 11.8 -0.3675 0
60419 10.71 11.83 -0.3675 0
60420 11.68 11.85 -0.3675 0
60421 12.65 11.88 -0.3675 0
60422 13.63 11.91 -0.3675 0
60423 14.6 11.94 -0.3675 0
60424 15.41 11.98 -0.3675 0
60425 16.22 12.01 -0.3675 0
60426 17.3 12.05 -0.3675 0
60427 18.38 12.1 -0.3675 0
60428 19.46 12.15 -0.3675 0
60429 20.43 12.19 -0.3675 0
60430 21.41 12.24 -0.3675 0
60431 22.38 12.29 -0.3675 0
60432 23.35 12.35 -0.3675 0
60433 24_.32 12.4 -0.3675 0
60434 25.29 12.46 -0.3675 0
60435 26.27 12.52 -0.3675 0
60436 27.24 12.59 -0.3675 0
60437 28.21 12.65 -0.3675 0
60438 29.18 12.72 -0.3675 0
60439 30.26 12.8 -0.3675 0
60440 31.34 12.88 -0.3675 0
60441 32.42 12.96 -0.3675 0
60442 33.22 13.02 -0.3675 0
60443 34.03 13.09 -0.3675 0
60444 35 13.17 -0.3675 0
60445 35.97 13.26 -0.3675 0
60446 36.94 13.34 -0.3675 0
60447 37.91 13.43 -0.3675 0
60448 38.88 13.52 -0.3675 0
60449 39.85 13.61 -0.3675 0
60450 40.82 13.71 -0.3675 0
60451 41.79 13.81 -0.3675 0
60452 42.76 13.9 -0.3675 0
60453 43.72 14.01 -0.3675 0
60454 44_.69 14.11 -0.3675 0
60455 45.66 14.22 -0.3675 0
60456 46.63 14.33 -0.3675 0
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60457 47.59 14 .44 -0.3675 0
60459 8.584 20.09 -0.8667 0
60460 0.9758 10.63 -0.3042 0
60461 1.952 10.63 -0.3042 0
60462 2.928 10.64 -0.3042 0
60463 3.904 10.64 -0.3042 0
60464 4.88 10.65 -0.3042 0
60465 5.856 10.67 -0.3042 0
60466 6.831 10.68 -0.3042 0
60467 7.807 10.7 -0.3042 0
60468 8.783 10.72 -0.3042 0
60469 9.759 10.74 -0.3042 0
60470 10.73 10.76 -0.3042 0
60471 11.71 10.79 -0.3042 0
60472 12.69 10.82 -0.3042 0
60473 13.66 10.85 -0.3042 0
60474 14.64 10.88 -0.3042 0
60475 15.45 10.91 -0.3042 0
60476 16.26 10.94 -0.3042 0
60477 17.35 10.99 -0.3042 0
60478 18.43 11.04 -0.3042 0
60479 19.51 11.08 -0.3042 0
60480 20.49 11.13 -0.3042 0
60481 21.46 11.18 -0.3042 0
60482 22.44 11.23 -0.3042 0
60483 23.41 11.29 -0.3042 0
60484 24._38 11.34 -0.3042 0
60485 25.36 11.4 -0.3042 0
60486 26.33 11.46 -0.3042 0
60487 27.31 11.53 -0.3042 0
60488 28.28 11.59 -0.3042 0
60489 29.25 11.66 -0.3042 0
60490 30.34 11.74 -0.3042 0
60491 31.42 11.82 -0.3042 0
60492 32.5 11.9 -0.3042 0
60493 33.31 11.97 -0.3042 0
60494 34.12 12.03 -0.3042 0
60495 35.09 12.11 -0.3042 0
60496 36.06 12.2 -0.3042 0
60497 37.04 12.28 -0.3042 0
60498 38.01 12.37 -0.3042 0
60499 38.98 12.46 -0.3042 0
60500 39.95 12.56 -0.3042 0
60501 40.92 12.65 -0.3042 0
60502 41.9 12.75 -0.3042 0
60503 42.87 12.85 -0.3042 0
60504 43.84 12.95 -0.3042 0
60505 44.81 13.06 -0.3042 0
60506 45.78 13.16 -0.3042 0
60507 46.75 13.27 -0.3042 0
60508 47.72 13.38 -0.3042 0
60510 9.538 20.11 -0.8667 0
60511 0.9783 9.563 -0.24 0
60512 1.957 9.567 -0.24 0
60513 2.936 9.572 -0.24 0
60514 3.914 9.581 -0.24 0
60515 4._.893 9.592 -0.24 0
60516 5.871 9.604 -0.24 0
60517 6.848 9.619 -0.24 0
60518 7.827 9.637 -0.24 0
60519 8.806 9.656 -0.24 0
60520 9.784 9.678 -0.24 0
60521 10.76 9.702 -0.24 0
60522 11.74 9.728 -0.24 0
60523 12.72 9.757 -0.24 0
60524 13.7 9.788 -0.24 0
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60525 14.67 9.822 -0.24 0
60526 15.49 9.852 -0.24 0
60527 16.3 9.882 -0.24 0
60528 17.39 9.927 -0.24 0
60529 18.48 9.973 -0.24 0
60530 19.56 10.02 -0.24 0
60531 20.54 10.07 -0.24 0
60532 21.52 10.12 -0.24 0
60533 22.49 10.17 -0.24 0
60534 23.47 10.23 -0.24 0
60535 24._45 10.28 -0.24 0
60536 25.42 10.34 -0.24 0
60537 26.4 10.4 -0.24 0
60538 27.38 10.47 -0.24 0
60539 28.35 10.53 -0.24 0
60540 29.33 10.6 -0.24 0
60541 30.41 10.68 -0.24 0
60542 31.5 10.76 -0.24 0
60543 32.58 10.84 -0.24 0
60544 33.39 10.91 -0.24 0
60545 34.21 10.97 -0.24 0
60546 35.18 11.06 -0.24 0
60547 36.16 11.14 -0.24 0
60548 37.13 11.23 -0.24 0
60549 38.11 11.31 -0.24 0
60550 39.08 11.4 -0.24 0
60551 40.06 11.5 -0.24 0
60552 41.03 11.59 -0.24 0
60553 42 11.69 -0.24 0
60554 42.98 11.79 -0.24 0
60555 43.95 11.89 -0.24 0
60556 44 .92 12 -0.24 0
60557 45.89 12.1 -0.24 0
60558 46.87 12.22 -0.24 0
60559 47.84 12.33 -0.24 0
60561 10.49 20.14 -0.8667 0
60562 0.9808 8.501 -0.1767 0
60563 1.962 8.505 -0.1767 0
60564 2.943 8.51 -0.1767 0
60565 3.924 8.518 -0.1767 0
60566 4_905 8.529 -0.1767 0
60567 5.886 8.542 -0.1767 0
60568 6.866 8.557 -0.1767 0
60569 7.847 8.574 -0.1767 0
60570 8.828 8.593 -0.1767 0
60571 9.809 8.616 -0.1767 0
60572 10.79 8.64 -0.1767 0
60573 11.77 8.667 -0.1767 0
60574 12.75 8.695 -0.1767 0
60575 13.73 8.727 -0.1767 0
60576 14.71 8.76 -0.1767 0
60577 15.53 8.789 -0.1767 0
60578 16.35 8.821 -0.1767 0
60579 17.43 8.865 -0.1767 0
60580 18.52 8.912 -0.1767 0
60581 19.61 8.962 -0.1767 0
60582 20.59 9.009 -0.1767 0
60583 21.57 9.059 -0.1767 0
60584 22.55 9.111 -0.1767 0
60585 23.53 9.165 -0.1767 0
60586 24 .51 9.222 -0.1767 0
60587 25.49 9.281 -0.1767 0
60588 26.47 9.342 -0.1767 0
60589 27.45 9.405 -0.1767 0
60590 28.43 9.471 -0.1767 0
60591 29.4 9.539 -0.1767 0
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60592 30.49 9.617 -0.1767 0
60593 31.58 9.699 -0.1767 0
60594 32.67 9.783 -0.1767 0
60595 33.48 9.848 -0.1767 0
60596 34.3 9.914 -0.1767 0
60597 35.27 9.997 -0.1767 0
60598 36.25 10.08 -0.1767 0
60599 37.23 10.17 -0.1767 0
60600 38.2 10.26 -0.1767 0
60601 39.18 10.35 -0.1767 0
60602 40.16 10.44 -0.1767 0
60603 41.13 10.54 -0.1767 0
60604 42.11 10.63 -0.1767 0
60605 43.09 10.73 -0.1767 0
60606 44 _06 10.84 -0.1767 0
60607 45.04 10.94 -0.1767 0
60608 46.01 11.05 -0.1767 0
60609 46.99 11.16 -0.1767 0
60610 47.96 11.27 -0.1767 0
60612 11.44 20.16 -0.8667 0
60613 0.9833 7.438 -0.1125 0
60614 1.967 7.442 -0.1125 0
60615 2.951 7.448 -0.1125 0
60616 3.934 7.456 -0.1125 0
60617 4.917 7.467 -0.1125 0
60618 5.901 7.479 -0.1125 0
60619 6.883 7.494 -0.1125 0
60620 7.867 7.512 -0.1125 0
60621 8.851 7.532 -0.1125 0
60622 9.834 7.553 -0.1125 0
60623 10.82 7.577 -0.1125 0
60624 11.8 7.604 -0.1125 0
60625 12.78 7.633 -0.1125 0
60626 13.77 7.664 -0.1125 0
60627 14.75 7.698 -0.1125 0
60628 15.57 7.727 -0.1125 0
60629 16.39 7.759 -0.1125 0
60630 17.48 7.803 -0.1125 0
60631 18.57 7.851 -0.1125 0
60632 19.66 7.901 -0.1125 0
60633 20.64 7.948 -0.1125 0
60634 21.63 7.998 -0.1125 0
60635 22.61 8.05 -0.1125 0
60636 23.59 8.104 -0.1125 0
60637 24 .57 8.161 -0.1125 0
60638 25.55 8.22 -0.1125 0
60639 26.54 8.282 -0.1125 0
60640 27.52 8.345 -0.1125 0
60641 28.5 8.411 -0.1125 0
60642 29.48 8.479 -0.1125 0
60643 30.57 8.558 -0.1125 0
60644 31.66 8.639 -0.1125 0
60645 32.75 8.723 -0.1125 0
60646 33.57 8.789 -0.1125 0
60647 34.38 8.856 -0.1125 0
60648 35.36 8.938 -0.1125 0
60649 36.34 9.022 -0.1125 0
60650 37.32 9.109 -0.1125 0
60651 38.3 9.197 -0.1125 0
60652 39.28 9.289 -0.1125 0
60653 40.26 9.382 -0.1125 0
60654 41.24 9.479 -0.1125 0
60655 42.22 9.577 -0.1125 0
60656 43.2 9.678 -0.1125 0
60657 44 .17 9.781 -0.1125 0
60658 45.15 9.886 -0.1125 0
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60659 46.13 9.993 -0.1125 0
60660 47.11 10.1 -0.1125 0
60661 48.08 10.22 -0.1125 0
60663 12.4 20.19 -0.8667 0
60664 0.9858 6.376 -0.04917 0
60665 1.972 6.38 -0.04917 0
60666 2.958 6.386 -0.04917 0
60667 3.944 6.393 -0.04917 0
60668 4.93 6.404 -0.04917 0
60669 5.916 6.417 -0.04917 0
60670 6.902 6.432 -0.04917 0
60671 7.887 6.449 -0.04917 0
60672 8.873 6.469 -0.04917 0
60673 9.859 6.491 -0.04917 0
60674 10.84 6.516 -0.04917 0
60675 11.83 6.542 -0.04917 0
60676 12.82 6.571 -0.04917 0
60677 13.8 6.602 -0.04917 0
60678 14.79 6.636 -0.04917 0
60679 15.61 6.666 -0.04917 0
60680 16.43 6.697 -0.04917 0
60681 17.52 6.742 -0.04917 0
60682 18.62 6.789 -0.04917 0
60683 19.71 6.839 -0.04917 0
60684 20.7 6.887 -0.04917 0
60685 21.68 6.937 -0.04917 0
60686 22.67 6.989 -0.04917 0
60687 23.65 7.043 -0.04917 0
60688 24_63 7.101 -0.04917 0
60689 25.62 7.16 -0.04917 0
60690 26.6 7.221 -0.04917 0
60691 27.59 7.285 -0.04917 0
60692 28.57 7.351 -0.04917 0
60693 29.56 7.42 -0.04917 0
60694 30.65 7.498 -0.04917 0
60695 31.74 7.58 -0.04917 0
60696 32.83 7.664 -0.04917 0
60697 33.65 7.73 -0.04917 0
60698 34.47 7.797 -0.04917 0
60699 35.45 7.879 -0.04917 0
60700 36.43 7.963 -0.04917 0
60701 37.42 8.051 -0.04917 0
60702 38.4 8.14 -0.04917 0
60703 39.38 8.232 -0.04917 0
60704 40.36 8.325 -0.04917 0
60705 41.34 8.422 -0.04917 0
60706 42.32 8.52 -0.04917 0
60707 43.31 8.621 -0.04917 0
60708 44 .29 8.724 -0.04917 0
60709 45.27 8.829 -0.04917 0
60710 46.25 8.938 -0.04917 0
60711 47.23 9.047 -0.04917 0
60712 48.21 9.16 -0.04917 0
60714 13.35 20.22 -0.8667 0
60715 0.9883 5.313 0.015 0
60716 1.977 5.317 0.015 0
60717 2.966 5.323 0.015 0
60718 3.954 5.331 0.015 0
60719 4.942 5.342 0.015 0
60720 5.931 5.354 0.015 0
60721 6.919 5.369 0.015 0
60722 7.907 5.387 0.015 0
60723 8.896 5.407 0.015 0
60724 9.884 5.429 0.015 0
60725 10.87 5.453 0.015 0
60726 11.86 5.48 0.015 0
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60727 12.85 5.509 0.015 0
60728 13.84 5.541 0.015 0
60729 14.82 5.574 0.015 0
60730 15.65 5.604 0.015 0
60731 16.47 5.636 0.015 0
60732 17.57 5.68 0.015 0
60733 18.66 5.728 0.015 0
60734 19.76 5.778 0.015 0
60735 20.75 5.826 0.015 0
60736 21.74 5.876 0.015 0
60737 22.72 5.928 0.015 0
60738 23.71 5.982 0.015 0
60739 247 6.04 0.015 0
60740 25.68 6.099 0.015 0
60741 26.67 6.161 0.015 0
60742 27.66 6.225 0.015 0
60743 28.64 6.291 0.015 0
60744 29.63 6.36 0.015 0
60745 30.73 6.438 0.015 0
60746 31.82 6.521 0.015 0
60747 32.92 6.605 0.015 0
60748 33.74 6.671 0.015 0
60749 34.56 6.738 0.015 0
60750 35.54 6.82 0.015 0
60751 36.53 6.905 0.015 0
60752 37.51 6.992 0.015 0
60753 38.5 7.082 0.015 0
60754 39.48 7.173 0.015 0
60755 40.46 7.267 0.015 0
60756 41.45 7.364 0.015 0
60757 42.43 7.463 0.015 0
60758 43.42 7.564 0.015 0
60759 44 .4 7.668 0.015 0
60760 45.38 7.773 0.015 0
60761 46.36 7.882 0.015 0
60762 47.35 7.992 0.015 0
60763 48.33 8.104 0.015 0
60765 14.31 20.25 -0.8667 0
60766 0.9908 4_251 0.07833 0
60767 1.982 4_255 0.07833 0
60768 2.973 4.261 0.07833 0
60769 3.964 4._.268 0.07833 0
60770 4_955 4.279 0.07833 0
60771 5.946 4.292 0.07833 0
60772 6.937 4_.308 0.07833 0
60773 7.927 4.325 0.07833 0
60774 8.918 4.344 0.07833 0
60775 9.909 4_367 0.07833 0
60776 10.9 4_.391 0.07833 0
60777 11.89 4.418 0.07833 0
60778 12.88 4.447 0.07833 0
60779 13.87 4.478 0.07833 0
60780 14.86 4_.512 0.07833 0
60781 15.69 4.542 0.07833 0
60782 16.51 4.574 0.07833 0
60783 17.61 4.619 0.07833 0
60784 18.71 4_667 0.07833 0
60785 19.81 4.717 0.07833 0
60786 20.8 4.764 0.07833 0
60787 21.79 4.815 0.07833 0
60788 22.78 4._.867 0.07833 0
60789 23.77 4.922 0.07833 0
60790 24.76 4.979 0.07833 0
60791 25.75 5.038 0.07833 0
60792 26.74 5.101 0.07833 0
60793 27.73 5.165 0.07833 0
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60794 28.72 5.231 0.07833 0
60795 29.7 5.3 0.07833 0
60796 30.8 5.379 0.07833 0
60797 31.9 5.461 0.07833 0
60798 33 5.546 0.07833 0
60799 33.82 5.612 0.07833 0
60800 34.64 5.679 0.07833 0
60801 35.63 5.762 0.07833 0
60802 36.62 5.847 0.07833 0
60803 37.61 5.934 0.07833 0
60804 38.59 6.024 0.07833 0
60805 39.58 6.116 0.07833 0
60806 40.57 6.21 0.07833 0
60807 41.55 6.307 0.07833 0
60808 42 .54 6.406 0.07833 0
60809 43.53 6.507 0.07833 0
60810 44 .51 6.611 0.07833 0
60811 45.5 6.717 0.07833 0
60812 46.48 6.825 0.07833 0
60813 47.47 6.936 0.07833 0
60814 48.45 7.049 0.07833 0
60816 15.1 20.28 -0.8667 0
60817 0.9933 3.188 0.1425 0
60818 1.987 3.192 0.1425 0
60819 2.981 3.198 0.1425 0
60820 3.974 3.206 0.1425 0
60821 4_967 3.217 0.1425 0
60822 5.961 3.23 0.1425 0
60823 6.954 3.245 0.1425 0
60824 7.948 3.262 0.1425 0
60825 8.941 3.282 0.1425 0
60826 9.934 3.304 0.1425 0
60827 10.93 3.329 0.1425 0
60828 11.92 3.356 0.1425 0
60829 12.91 3.385 0.1425 0
60830 13.91 3.417 0.1425 0
60831 14.9 3.451 0.1425 0
60832 15.73 3.481 0.1425 0
60833 16.55 3.513 0.1425 0
60834 17.66 3.557 0.1425 0
60835 18.76 3.605 0.1425 0
60836 19.86 3.655 0.1425 0
60837 20.85 3.703 0.1425 0
60838 21.85 3.753 0.1425 0
60839 22.84 3.807 0.1425 0
60840 23.83 3.861 0.1425 0
60841 24.82 3.918 0.1425 0
60842 25.81 3.978 0.1425 0
60843 26.81 4._.04 0.1425 0
60844 27.8 4.104 0.1425 0
60845 28.79 4.171 0.1425 0
60846 29.78 4.24 0.1425 0
60847 30.88 4.319 0.1425 0
60848 31.98 4.402 0.1425 0
60849 33.08 4.487 0.1425 0
60850 33.91 4_552 0.1425 0
60851 34.73 4.62 0.1425 0
60852 35.72 4.702 0.1425 0
60853 36.71 4.788 0.1425 0
60854 37.7 4.876 0.1425 0
60855 38.69 4_966 0.1425 0
60856 39.68 5.058 0.1425 0
60857 40.67 5.152 0.1425 0
60858 41.66 5.25 0.1425 0
60859 42.65 5.349 0.1425 0
60860 43.64 5.451 0.1425 0
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60861 44 .62 5.554 0.1425 0
60862 45.61 5.661 0.1425 0
60863 46.6 5.769 0.1425 0
60864 47.59 5.88 0.1425 0
60865 48.57 5.993 0.1425 0
60867 15.89 20.31 -0.8667 0
60868 0.9958 2.126 0.2058 0
60869 1.992 2.13 0.2058 0
60870 2.988 2.136 0.2058 0
60871 3.984 2.144 0.2058 0
60872 4.98 2.154 0.2058 0
60873 5.976 2.168 0.2058 0
60874 6.972 2.182 0.2058 0
60875 7.967 2.2 0.2058 0
60876 8.963 2.22 0.2058 0
60877 9.959 2.242 0.2058 0
60878 10.95 2.267 0.2058 0
60879 11.95 2.294 0.2058 0
60880 12.95 2.323 0.2058 0
60881 13.94 2.355 0.2058 0
60882 14.94 2.389 0.2058 0
60883 15.77 2.419 0.2058 0
60884 16.6 2.451 0.2058 0
60885 17.7 2.496 0.2058 0
60886 18.81 2.543 0.2058 0
60887 19.91 2.594 0.2058 0
60888 20.91 2.642 0.2058 0
60889 21.9 2.692 0.2058 0
60890 22.9 2.745 0.2058 0
60891 23.89 2.801 0.2058 0
60892 24.89 2.857 0.2058 0
60893 25.88 2.918 0.2058 0
60894 26.87 2.98 0.2058 0
60895 27.87 3.044 0.2058 0
60896 28.86 3.111 0.2058 0
60897 29.85 3.18 0.2058 0
60898 30.96 3.26 0.2058 0
60899 32.06 3.342 0.2058 0
60900 33.17 3.427 0.2058 0
60901 33.99 3.493 0.2058 0
60902 34.82 3.561 0.2058 0
60903 35.81 3.644 0.2058 0
60904 36.81 3.73 0.2058 0
60905 37.8 3.818 0.2058 0
60906 38.79 3.907 0.2058 0
60907 39.78 4 0.2058 0
60908 40.77 4_095 0.2058 0
60909 41.76 4.192 0.2058 0
60910 42.75 4.292 0.2058 0
60911 43.75 4.394 0.2058 0
60912 44.74 4.498 0.2058 0
60913 45.73 4.604 0.2058 0
60914 46.72 4.713 0.2058 0
60915 47.71 4.825 0.2058 0
60916 48.7 4.938 0.2058 0
60918 16.95 20.36 -0.8667 0
60919 0.9983 1.063 0.27 0
60920 1.997 1.067 0.27 0
60921 2.996 1.073 0.27 0
60922 3.994 1.082 0.27 0
60923 4_.992 1.092 0.27 0
60924 5.991 1.105 0.27 0
60925 6.989 1.12 0.27 0
60926 7.987 1.138 0.27 0
60927 8.986 1.158 0.27 0
60928 9.984 1.18 0.27 0
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60929 10.98 1.205 0.27 0
60930 11.98 1.232 0.27 0
60931 12.98 1.261 0.27 0
60932 13.98 1.293 0.27 0
60933 14.97 1.327 0.27 0
60934 15.81 1.357 0.27 0
60935 16.64 1.389 0.27 0
60936 17.75 1.434 0.27 0
60937 18.85 1.482 0.27 0
60938 19.96 1.533 0.27 0
60939 20.96 1.581 0.27 0
60940 21.96 1.632 0.27 0
60941 22.95 1.684 0.27 0
60942 23.95 1.74 0.27 0
60943 24_95 1.797 0.27 0
60944 25.94 1.858 0.27 0
60945 26.94 1.919 0.27 0
60946 27.94 1.984 0.27 0
60947 28.93 2.051 0.27 0
60948 29.93 2.12 0.27 0
60949 31.04 2.2 0.27 0
60950 32.14 2.282 0.27 0
60951 33.25 2.368 0.27 0
60952 34.08 2.434 0.27 0
60953 34.91 2.502 0.27 0
60954 35.9 2.586 0.27 0
60955 36.9 2.671 0.27 0
60956 37.89 2.759 0.27 0
60957 38.89 2.85 0.27 0
60958 39.88 2.942 0.27 0
60959 40.88 3.037 0.27 0
60960 41.87 3.135 0.27 0
60961 42.86 3.235 0.27 0
60962 43.86 3.337 0.27 0
60963 44_85 3.442 0.27 0
60964 45.84 3.548 0.27 0
60965 46.83 3.657 0.27 0
60966 47.83 3.769 0.27 0
60967 48.82 3.882 0.27 0
60969 18.01 20.4 -0.8667 0
60970 1.001 0.0008333 0.3333 0
60971 2.002 0.005 0.3333 0
60972 3.003 0.01083 0.3333 0
60973 4.004 0.01917 0.3333 0
60974 5.005 0.02917 0.3333 0
60975 6.006 0.0425 0.3333 0
60976 7.007 0.0575 0.3333 0
60977 8.008 0.07583 0.3333 0
60978 9.008 0.09583 0.3333 0
60979 10.01 0.1175 0.3333 0
60980 11.01 0.1425 0.3333 0
60981 12.01 0.17 0.3333 0
60982 13.01 0.1992 0.3333 0
60983 14.01 0.2308 0.3333 0
60984 15.01 0.265 0.3333 0
60985 15.85 0.2958 0.3333 0
60986 16.68 0.3275 0.3333 0
60987 17.79 0.3725 0.3333 0
60988 18.9 0.4208 0.3333 0
60989 20.01 0.4717 0.3333 0
60990 21.01 0.52 0.3333 0
60991 22.01 0.57 0.3333 0
60992 23.01 0.6233 0.3333 0
60993 24 .01 0.6792 0.3333 0
60994 25.01 0.7367 0.3333 0
60995 26.01 0.7967 0.3333 0
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60996 27.01 0.8592 0.3333 0
60997 28.01 0.9242 0.3333 0
60998 29.01 0.9908 0.3333 0
60999 30 1.061 0.3333 0
61000 31.12 1.141 0.3333 0
61001 32.22 1.223 0.3333 0
61002 33.33 1.309 0.3333 0
61003 34.16 1.375 0.3333 0
61004 34.99 1.443 0.3333 0
61005 35.99 1.527 0.3333 0
61006 36.99 1.612 0.3333 0
61007 37.99 1.701 0.3333 0
61008 38.98 1.792 0.3333 0
61009 39.98 1.885 0.3333 0
61010 40.98 1.98 0.3333 0
61011 41.97 2.077 0.3333 0
61012 42.97 2.177 0.3333 0
61013 43.96 2.28 0.3333 0
61014 44 _96 2.385 0.3333 0
61015 45.96 2.492 0.3333 0
61016 46.95 2.602 0.3333 0
61017 47.95 2.713 0.3333 0
61018 48.94 2.827 0.3333 0
61020 19.07 20.45 -0.8667 0
61021 1.003 -1.062 0.3975 0
61022 2.007 -1.057 0.3975 0
61023 3.011 -1.052 0.3975 0
61024 4.014 -1.043 0.3975 0
61025 5.018 -1.033 0.3975 0
61026 6.021 -1.02 0.3975 0
61027 7.024 -1.005 0.3975 0
61028 8.027 -0.9867 0.3975 0
61029 9.031 -0.9667 0.3975 0
61030 10.03 -0.9442 0.3975 0
61031 11.04 -0.9192 0.3975 0
61032 12.04 -0.8925 0.3975 0
61033 13.04 -0.8625 0.3975 0
61034 14.05 -0.8308 0.3975 0
61035 15.05 -0.7967 0.3975 0
61036 15.89 -0.7667 0.3975 0
61037 16.72 -0.7342 0.3975 0
61038 17.83 -0.6892 0.3975 0
61039 18.95 -0.6408 0.3975 0
61040 20.06 -0.59 0.3975 0
61041 21.06 -0.5417 0.3975 0
61042 22.07 -0.4908 0.3975 0
61043 23.07 -0.4375 0.3975 0
61044 24_07 -0.3817 0.3975 0
61045 25.07 -0.3242 0.3975 0
61046 26.07 -0.2642 0.3975 0
61047 27.08 -0.2017 0.3975 0
61048 28.08 -0.1367 0.3975 0
61049 29.08 0.06917 0.3975 0
61050 30.08 -0008333 0.3975 0
61051 31.19 0.08083 0.3975 0
61052 32.3 0.1642 0.3975 0
61053 33.42 0.25 0.3975 0
61054 34.25 0.3167 0.3975 0
61055 35.08 0.3842 0.3975 0
61056 36.08 0.4683 0.3975 0
61057 37.08 0.5542 0.3975 0
61058 38.08 0.6425 0.3975 0
61059 39.08 0.7333 0.3975 0
61060 40.08 0.8267 0.3975 0
61061 41.08 0.9225 0.3975 0
61062 42.08 1.02 0.3975 0
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61063 43.08 1.121 0.3975 0
61064 44 _07 1.223 0.3975 0
61065 45.07 1.328 0.3975 0
61066 46.07 1.436 0.3975 0
61067 47.07 1.545 0.3975 0
61068 48.07 1.658 0.3975 0
61069 49.06 1.772 0.3975 0
61071 20.02 20.49 -0.8667 0
61072 1.006 -2.124 0.4608 0
61073 2.012 -2.12 0.4608 0
61074 3.018 -2.114 0.4608 0
61075 4.024 -2.106 0.4608 0
61076 5.03 -2.095 0.4608 0
61077 6.036 -2.083 0.4608 0
61078 7.042 -2.067 0.4608 0
61079 8.047 -2.049 0.4608 0
61080 9.053 -2.029 0.4608 0
61081 10.06 -2.007 0.4608 0
61082 11.07 -1.982 0.4608 0
61083 12.07 -1.954 0.4608 0
61084 13.08 -1.925 0.4608 0
61085 14.08 -1.892 0.4608 0
61086 15.09 -1.858 0.4608 0
61087 15.92 -1.828 0.4608 0
61088 16.76 -1.796 0.4608 0
61089 17.88 -1.751 0.4608 0
61090 19 -1.702 0.4608 0
61091 20.11 -1.651 0.4608 0
61092 21.12 -1.602 0.4608 0
61093 22.12 -1.552 0.4608 0
61094 23.13 -1.498 0.4608 0
61095 24.13 -1.442 0.4608 0
61096 25.14 -1.385 0.4608 0
61097 26.14 -1.324 0.4608 0
61098 27.14 -1.262 0.4608 0
61099 28.15 -1.197 0.4608 0
61100 29.15 -1.129 0.4608 0
61101 30.15 -1.059 0.4608 0
61102 31.27 -0.9792 0.4608 0
61103 32.38 -0.8958 0.4608 0
61104 33.5 -0.8092 0.4608 0
61105 34.34 -0.7425 0.4608 0
61106 35.17 -0.6742 0.4608 0
61107 36.17 -0.5908 0.4608 0
61108 37.17 -0.5042 0.4608 0
61109 38.18 -0.415 0.4608 0
61110 39.18 -0.3242 0.4608 0
61111 40.18 -0.2308 0.4608 0
61112 41.18 -0.135 0.4608 0
61113 42.18 -0.03667 0.4608 0
61114 43.18 0.06333 0.4608 0
61115 44.18 0.1667 0.4608 0
61116 45.19 0.2717 0.4608 0
61117 46.19 0.3792 0.4608 0
61118 47.18 0.4892 0.4608 0
61119 48.19 0.6017 0.4608 0
61120 49.18 0.7167 0.4608 0
61122 20.98 20.54 -0.8667 0
61123 1.008 -3.187 0.525 0
61124 2.017 -3.182 0.525 0
61125 3.026 -3.177 0.525 0
61126 4.034 -3.168 0.525 0
61127 5.042 -3.157 0.525 0
61128 6.051 -3.145 0.525 0
61129 7.059 -3.129 0.525 0
61130 8.068 -3.112 0.525 0
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61131 9.076 -3.092 0.525 0
61132 10.08 -3.068 0.525 0
61133 11.09 -3.044 0.525 0
61134 12.1 -3.017 0.525 0
61135 13.11 -2.987 0.525 0
61136 14.12 -2.955 0.525 0
61137 15.12 -2.92 0.525 0
61138 15.96 -2.89 0.525 0
61139 16.8 -2.857 0.525 0
61140 17.92 -2.813 0.525 0
61141 19.04 -2.764 0.525 0
61142 20.16 -2.712 0.525 0
61143 21.17 -2.664 0.525 0
61144 22.18 -2.612 0.525 0
61145 23.18 -2.559 0.525 0
61146 24.19 -2.503 0.525 0
61147 25.2 -2.446 0.525 0
61148 26.2 -2.385 0.525 0
61149 27.21 -2.322 0.525 0
61150 28.22 -2.257 0.525 0
61151 29.22 -2.189 0.525 0
61152 30.23 -2.119 0.525 0
61153 31.35 -2.038 0.525 0
61154 32.46 -1.955 0.525 0
61155 33.58 -1.868 0.525 0
61156 34.42 -1.802 0.525 0
61157 35.26 -1.733 0.525 0
61158 36.26 -1.649 0.525 0
61159 37.27 -1.563 0.525 0
61160 38.27 -1.473 0.525 0
61161 39.28 -1.382 0.525 0
61162 40.28 -1.288 0.525 0
61163 41.28 -1.192 0.525 0
61164 42.29 -1.094 0.525 0
61165 43.29 -0.9933 0.525 0
61166 44 .29 -0.89 0.525 0
61167 45.3 -0.785 0.525 0
61168 46.3 -0.6767 0.525 0
61169 47.3 -0.5667 0.525 0
61170 48.31 -0.4542 0.525 0
61171 49.31 -0.3392 0.525 0
61173 21.93 20.59 -0.8667 0
61174 1.011 -4.249 0.5883 0
61175 2.022 -4.245 0.5883 0
61176 3.033 -4.239 0.5883 0
61177 4.044 -4.231 0.5883 0
61178 5.055 -4.22 0.5883 0
61179 6.066 -4.207 0.5883 0
61180 7.077 -4.192 0.5883 0
61181 8.088 -4.174 0.5883 0
61182 9.098 -4.153 0.5883 0
61183 10.11 -4.131 0.5883 0
61184 11.12 -4.106 0.5883 0
61185 12.13 -4.078 0.5883 0
61186 13.14 -4.049 0.5883 0
61187 14.15 -4.017 0.5883 0
61188 15.16 -3.983 0.5883 0
61189 16 -3.952 0.5883 0
61190 16.85 -3.919 0.5883 0
61191 17.97 -3.874 0.5883 0
61192 19.09 -3.825 0.5883 0
61193 20.21 -3.774 0.5883 0
61194 21.22 -3.725 0.5883 0
61195 22.23 -3.674 0.5883 0
61196 23.24 -3.62 0.5883 0
61197 24.25 -3.564 0.5883 0
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61198 25.26 -3.506 0.5883 0
61199 26.27 -3.445 0.5883 0
61200 27.28 -3.382 0.5883 0
61201 28.29 -3.317 0.5883 0
61202 29.3 -3.249 0.5883 0
61203 30.31 -3.179 0.5883 0
61204 31.43 -3.098 0.5883 0
61205 32.55 -3.014 0.5883 0
61206 33.67 -2.927 0.5883 0
61207 34.51 -2.861 0.5883 0
61208 35.34 -2.793 0.5883 0
61209 36.35 -2.708 0.5883 0
61210 37.36 -2.621 0.5883 0
61211 38.37 -2.532 0.5883 0
61212 39.37 -2.44 0.5883 0
61213 40.38 -2.347 0.5883 0
61214 41.39 -2.25 0.5883 0
61215 42.39 -2.152 0.5883 0
61216 43.4 -2.05 0.5883 0
61217 44 .4 -1.947 0.5883 0
61218 45.41 -1.842 0.5883 0
61219 46.41 -1.733 0.5883 0
61220 47 .42 -1.622 0.5883 0
61221 48.43 -1.51 0.5883 0
61222 49.43 -1.394 0.5883 0
61224 22.88 20.65 -0.8667 0
61225 1.013 -5.312 0.6525 0
61226 2.027 -5.307 0.6525 0
61227 3.041 -5.302 0.6525 0
61228 4._.054 -5.293 0.6525 0
61229 5.067 -5.282 0.6525 0
61230 6.081 -5.269 0.6525 0
61231 7.094 -5.254 0.6525 0
61232 8.108 -5.236 0.6525 0
61233 9.121 -5.216 0.6525 0
61234 10.13 -5.193 0.6525 0
61235 11.15 -5.168 0.6525 0
61236 12.16 -5.141 0.6525 0
61237 13.17 -5.111 0.6525 0
61238 14.19 -5.078 0.6525 0
61239 15.2 -5.044 0.6525 0
61240 16.04 -5.013 0.6525 0
61241 16.89 -4.981 0.6525 0
61242 18.01 -4.935 0.6525 0
61243 19.14 -4.887 0.6525 0
61244 20.26 -4.835 0.6525 0
61245 21.27 -4.787 0.6525 0
61246 22.29 -4.735 0.6525 0
61247 23.3 -4.681 0.6525 0
61248 24 .31 -4.625 0.6525 0
61249 25.32 -4_567 0.6525 0
61250 26.33 -4_506 0.6525 0
61251 27.35 -4.442 0.6525 0
61252 28.36 -4.377 0.6525 0
61253 29.37 -4.309 0.6525 0
61254 30.38 -4.238 0.6525 0
61255 31.5 -4.157 0.6525 0
61256 32.63 -4.074 0.6525 0
61257 33.75 -3.987 0.6525 0
61258 34.59 -3.92 0.6525 0
61259 35.43 -3.851 0.6525 0
61260 36.44 -3.767 0.6525 0
61261 37.45 -3.679 0.6525 0
61262 38.46 -3.59 0.6525 0
61263 39.47 -3.498 0.6525 0
61264 40.48 -3.404 0.6525 0
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61265 41.49 -3.307 0.6525 0
61266 42.5 -3.209 0.6525 0
61267 43.51 -3.107 0.6525 0
61268 44 .52 -3.004 0.6525 0
61269 45_.52 -2.898 0.6525 0
61270 46.53 -2.789 0.6525 0
61271 47.54 -2.678 0.6525 0
61272 48.54 -2.566 0.6525 0
61273 49.55 -2.45 0.6525 0
61275 23.83 20.7 -0.8667 0
61276 1.016 -6.374 0.7158 0
61277 2.032 -6.37 0.7158 0
61278 3.048 -6.364 0.7158 0
61279 4.064 -6.356 0.7158 0
61280 5.08 -6.345 0.7158 0
61281 6.096 -6.332 0.7158 0
61282 7.112 -6.317 0.7158 0
61283 8.128 -6.298 0.7158 0
61284 9.143 -6.278 0.7158 0
61285 10.16 -6.255 0.7158 0
61286 11.17 -6.23 0.7158 0
61287 12.19 -6.202 0.7158 0
61288 13.21 -6.172 0.7158 0
61289 14.22 -6.141 0.7158 0
61290 15.24 -6.106 0.7158 0
61291 16.08 -6.075 0.7158 0
61292 16.93 -6.042 0.7158 0
61293 18.06 -5.997 0.7158 0
61294 19.18 -5.948 0.7158 0
61295 20.31 -5.897 0.7158 0
61296 21.33 -5.847 0.7158 0
61297 22.34 -5.796 0.7158 0
61298 23.36 -5.742 0.7158 0
61299 24_37 -5.686 0.7158 0
61300 25.39 -5.627 0.7158 0
61301 26.4 -5.567 0.7158 0
61302 27.41 -5.503 0.7158 0
61303 28.43 -5.438 0.7158 0
61304 29.44 -5.369 0.7158 0
61305 30.45 -5.298 0.7158 0
61306 31.58 -5.217 0.7158 0
61307 32.71 -5.133 0.7158 0
61308 33.83 -5.046 0.7158 0
61309 34.68 -4.979 0.7158 0
61310 35.52 -4.91 0.7158 0
61311 36.53 -4.825 0.7158 0
61312 37.54 -4.738 0.7158 0
61313 38.56 -4.648 0.7158 0
61314 39.57 -4_557 0.7158 0
61315 40.58 -4.462 0.7158 0
61316 41.59 -4_365 0.7158 0
61317 42.6 -4.266 0.7158 0
61318 43.61 -4.164 0.7158 0
61319 44 _63 -4.061 0.7158 0
61320 45.63 -3.954 0.7158 0
61321 46.64 -3.846 0.7158 0
61322 47.65 -3.735 0.7158 0
61323 48.66 -3.621 0.7158 0
61324 49.67 -3.505 0.7158 0
61326 24.79 20.76 -0.8667 0
61327 1.018 -7.437 0.78 0
61328 2.037 -7.432 0.78 0
61329 3.056 -7.427 0.78 0
61330 4.074 -7.418 0.78 0
61331 5.092 -7.407 0.78 0
61332 6.111 -7.394 0.78 0
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61333 7.129 -7.378 0.78 0
61334 8.148 -7.361 0.78 0
61335 9.166 -7.34 0.78 0
61336 10.18 -7.318 0.78 0
61337 11.2 -7.293 0.78 0
61338 12.22 -7.265 0.78 0
61339 13.24 -7.235 0.78 0
61340 14.26 -7.202 0.78 0
61341 15.27 -7.167 0.78 0
61342 16.12 -7.137 0.78 0
61343 16.97 -7.104 0.78 0
61344 18.1 -7.058 0.78 0
61345 19.23 -7.01 0.78 0
61346 20.36 -6.957 0.78 0
61347 21.38 -6.908 0.78 0
61348 22.4 -6.857 0.78 0
61349 23.41 -6.803 0.78 0
61350 24.43 -6.747 0.78 0
61351 25.45 -6.688 0.78 0
61352 26.47 -6.627 0.78 0
61353 27.48 -6.563 0.78 0
61354 28.5 -6.497 0.78 0
61355 29.51 -6.429 0.78 0
61356 30.53 -6.358 0.78 0
61357 31.66 -6.277 0.78 0
61358 32.79 -6.192 0.78 0
61359 33.92 -6.106 0.78 0
61360 34.76 -6.038 0.78 0
61361 35.61 -5.969 0.78 0
61362 36.62 -5.884 0.78 0
61363 37.64 -5.797 0.78 0
61364 38.65 -5.707 0.78 0
61365 39.67 -5.614 0.78 0
61366 40.68 -5.52 0.78 0
61367 41.69 -5.422 0.78 0
61368 42.71 -5.323 0.78 0
61369 43.72 -5.222 0.78 0
61370 44.73 -5.117 0.78 0
61371 45.75 -5.011 0.78 0
61372 46.76 -4.902 0.78 0
61373 47.77 -4.791 0.78 0
61374 48.78 -4_677 0.78 0
61375 49.8 -4.561 0.78 0
61377 25.74 20.82 -0.8667 0
61378 1.021 -8.499 0.8433 0
61379 2.042 -8.495 0.8433 0
61380 3.063 -8.489 0.8433 0
61381 4.084 -8.481 0.8433 0
61382 5.105 -8.47 0.8433 0
61383 6.126 -8.457 0.8433 0
61384 7.147 -8.441 0.8433 0
61385 8.168 -8.423 0.8433 0
61386 9.188 -8.402 0.8433 0
61387 10.21 -8.38 0.8433 0
61388 11.23 -8.354 0.8433 0
61389 12.25 -8.327 0.8433 0
61390 13.27 -8.297 0.8433 0
61391 14.29 -8.264 0.8433 0
61392 15.31 -8.229 0.8433 0
61393 16.16 -8.198 0.8433 0
61394 17.01 -8.166 0.8433 0
61395 18.15 -8.12 0.8433 0
61396 19.28 -8.071 0.8433 0
61397 20.41 -8.019 0.8433 0
61398 21.43 -7.97 0.8433 0
61399 22.45 -7.918 0.8433 0
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61400 23.47 -7.864 0.8433 0
61401 24._49 -7.807 0.8433 0
61402 25.51 -7.748 0.8433 0
61403 26.53 -7.688 0.8433 0
61404 27.55 -7.624 0.8433 0
61405 28.57 -7.557 0.8433 0
61406 29.59 -7.489 0.8433 0
61407 30.6 -7.418 0.8433 0
61408 31.74 -7.337 0.8433 0
61409 32.87 -7.252 0.8433 0
61410 34 -7.165 0.8433 0
61411 34.85 -7.097 0.8433 0
61412 35.7 -7.027 0.8433 0
61413 36.71 -6.943 0.8433 0
61414 37.73 -6.855 0.8433 0
61415 38.75 -6.765 0.8433 0
61416 39.76 -6.672 0.8433 0
61417 40.78 -6.577 0.8433 0
61418 41.8 -6.48 0.8433 0
61419 42.81 -6.381 0.8433 0
61420 43.83 -6.278 0.8433 0
61421 44.84 -6.174 0.8433 0
61422 45.86 -6.067 0.8433 0
61423 46.88 -5.958 0.8433 0
61424 47.89 -5.847 0.8433 0
61425 48.9 -5.732 0.8433 0
61426 49.92 -5.616 0.8433 0
61428 26.69 20.88 -0.8667 0
61429 1.023 -9.562 0.9075 0
61430 2.047 -9.557 0.9075 0
61431 3.071 -9.552 0.9075 0
61432 4.094 -9.543 0.9075 0
61433 5.117 -9.532 0.9075 0
61434 6.141 -9.519 0.9075 0
61435 7.164 -9.503 0.9075 0
61436 8.188 -9.485 0.9075 0
61437 9.211 -9.465 0.9075 0
61438 10.23 -9.442 0.9075 0
61439 11.26 -9.417 0.9075 0
61440 12.28 -9.389 0.9075 0
61441 13.3 -9.359 0.9075 0
61442 14.33 -9.327 0.9075 0
61443 15.35 -9.292 0.9075 0
61444 16.2 -9.26 0.9075 0
61445 17.05 -9.227 0.9075 0
61446 18.19 -9.182 0.9075 0
61447 19.33 -9.133 0.9075 0
61448 20.46 -9.081 0.9075 0
61449 21.48 -9.031 0.9075 0
61450 22.51 -8.979 0.9075 0
61451 23.53 -8.925 0.9075 0
61452 24_55 -8.868 0.9075 0
61453 25.57 -8.809 0.9075 0
61454 26.59 -8.748 0.9075 0
61455 27.62 -8.684 0.9075 0
61456 28.64 -8.617 0.9075 0
61457 29.66 -8.549 0.9075 0
61458 30.68 -8.478 0.9075 0
61459 31.82 -8.397 0.9075 0
61460 32.95 -8.312 0.9075 0
61461 34.08 -8.224 0.9075 0
61462 34.93 -8.156 0.9075 0
61463 35.78 -8.087 0.9075 0
61464 36.8 -8.002 0.9075 0
61465 37.82 -7.913 0.9075 0
61466 38.84 -7.823 0.9075 0
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61467 39.86 -7.731 0.9075 0
61468 40.88 -7.635 0.9075 0
61469 41.9 -7.537 0.9075 0
61470 42.92 -7.438 0.9075 0
61471 43.94 -7.336 0.9075 0
61472 44 _95 -7.231 0.9075 0
61473 45.97 -7.124 0.9075 0
61474 46.99 -7.014 0.9075 0
61475 48.01 -6.902 0.9075 0
61476 49.02 -6.788 0.9075 0
61477 50.04 -6.672 0.9075 0
61479 27.64 20.94 -0.8667 0
61480 1.026 -10.62 0.9708 0
61481 2.052 -10.62 0.9708 0
61482 3.078 -10.61 0.9708 0
61483 4.104 -10.61 0.9708 0
61484 5.13 -10.59 0.9708 0
61485 6.156 -10.58 0.9708 0
61486 7.182 -10.57 0.9708 0
61487 8.208 -10.55 0.9708 0
61488 9.233 -10.53 0.9708 0
61489 10.26 -10.5 0.9708 0
61490 11.29 -10.48 0.9708 0
61491 12.31 -10.45 0.9708 0
61492 13.34 -10.42 0.9708 0
61493 14.36 -10.39 0.9708 0
61494 15.39 -10.35 0.9708 0
61495 16.24 -10.32 0.9708 0
61496 17.1 -10.29 0.9708 0
61497 18.23 -10.24 0.9708 0
61498 19.37 -10.19 0.9708 0
61499 20.51 -10.14 0.9708 0
61500 21.54 -10.09 0.9708 0
61501 22.56 -10.04 0.9708 0
61502 23.59 -9.986 0.9708 0
61503 24._61 -9.929 0.9708 0
61504 25.64 -9.87 0.9708 0
61505 26.66 -9.808 0.9708 0
61506 27.68 -9.744 0.9708 0
61507 28.71 -9.678 0.9708 0
61508 29.73 -9.609 0.9708 0
61509 30.75 -9.538 0.9708 0
61510 31.89 -9.456 0.9708 0
61511 33.03 -9.371 0.9708 0
61512 34.17 -9.283 0.9708 0
61513 35.02 -9.215 0.9708 0
61514 35.87 -9.146 0.9708 0
61515 36.89 -9.06 0.9708 0
61516 37.91 -8.972 0.9708 0
61517 38.94 -8.882 0.9708 0
61518 39.96 -8.788 0.9708 0
61519 40.98 -8.693 0.9708 0
61520 42 -8.596 0.9708 0
61521 43.02 -8.495 0.9708 0
61522 44 .04 -8.393 0.9708 0
61523 45.06 -8.287 0.9708 0
61524 46.08 -8.181 0.9708 0
61525 47.1 -8.071 0.9708 0
61526 48.12 -7.958 0.9708 0
61527 49.14 -7.844 0.9708 0
61528 50.16 -7.727 0.9708 0
61530 28.59 21.01 -0.8667 0
61531 1.028 -11.69 1.035 0
61532 2.057 -11.68 1.035 0
61533 3.086 -11.68 1.035 0
61534 4.114 -11.67 1.035 0
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61535 5.143 -11.66 1.035 0
61536 6.171 -11.64 1.035 0
61537 7.199 -11.63 1.035 0
61538 8.228 -11.61 1.035 0
61539 9.256 -11.59 1.035 0
61540 10.28 -11.57 1.035 0
61541 11.31 -11.54 1.035 0
61542 12.34 -11.51 1.035 0
61543 13.37 -11.48 1.035 0
61544 14.4 -11.45 1.035 0
61545 15.42 -11.41 1.035 0
61546 16.28 -11.38 1.035 0
61547 17.14 -11.35 1.035 0
61548 18.28 -11.31 1.035 0
61549 19.42 -11.26 1.035 0
61550 20.56 -11.2 1.035 0
61551 21.59 -11.15 1.035 0
61552 22.62 -11.1 1.035 0
61553 23.65 -11.05 1.035 0
61554 24._67 -10.99 1.035 0
61555 25.7 -10.93 1.035 0
61556 26.72 -10.87 1.035 0
61557 27.75 -10.81 1.035 0
61558 28.78 -10.74 1.035 0
61559 29.8 -10.67 1.035 0
61560 30.83 -10.6 1.035 0
61561 31.97 -10.52 1.035 0
61562 33.11 -10.43 1.035 0
61563 34.25 -10.34 1.035 0
61564 35.1 -10.27 1.035 0
61565 35.96 -10.2 1.035 0
61566 36.98 -10.12 1.035 0
61567 38.01 -10.03 1.035 0
61568 39.03 -9.94 1.035 0
61569 40.06 -9.847 1.035 0
61570 41.08 -9.751 1.035 0
61571 421 -9.653 1.035 0
61572 43.13 -9.553 1.035 0
61573 44 .15 -9.45 1.035 0
61574 45.17 -9.345 1.035 0
61575 46.2 -9.237 1.035 0
61576 47.22 -9.127 1.035 0
61577 48.24 -9.015 1.035 0
61578 49.26 -8.9 1.035 0
61579 50.29 -8.782 1.035 0
61581 29.65 21.09 -0.8667 0
61582 1.031 -12.75 1.098 0
61583 2.062 -12.74 1.098 0
61584 3.093 -12.74 1.098 0
61585 4.124 -12.73 1.098 0
61586 5.155 -12.72 1.098 0
61587 6.186 -12.71 1.098 0
61588 7.217 -12.69 1.098 0
61589 8.248 -12._67 1.098 0
61590 9.278 -12.65 1.098 0
61591 10.31 -12._63 1.098 0
61592 11.34 -12.6 1.098 0
61593 12.37 -12.57 1.098 0
61594 13.4 -12.55 1.098 0
61595 14 .43 -12.51 1.098 0
61596 15.46 -12.48 1.098 0
61597 16.32 -12.45 1.098 0
61598 17.18 -12.41 1.098 0
61599 18.32 -12.37 1.098 0
61600 19.47 -12.32 1.098 0
61601 20.61 -12.26 1.098 0

Modeling, Integrated Design & Analysis Software

http:/Avww MidasUser.com

MIDAS/Civil V9.0.0

Print Date/Time : 12/22/2022 11:54
-33/169 -



MIDAS/Civil

MODEL DATAPROFILE

PROJECT TITLE: CIAB Rearch Project - 50425_P1_S0_U_W
Company Client New England Transportation Consortium
SAQ
anAS Author WSP USA File Name 50425_P1_S0_U_W
61602 21.64 -12.22 1.098 0
61603 22.67 -12.16 1.098 0
61604 23.7 -12.11 1.098 0
61605 24.73 -12.05 1.098 0
61606 25.76 -11.99 1.098 0
61607 26.79 -11.93 1.098 0
61608 27.82 -11.86 1.098 0
61609 28.85 -11.8 1.098 0
61610 29.88 -11.73 1.098 0
61611 30.9 -11.66 1.098 0
61612 32.05 -11.57 1.098 0
61613 33.19 -11.49 1.098 0
61614 34.33 -11.4 1.098 0
61615 35.19 -11.33 1.098 0
61616 36.04 -11.26 1.098 0
61617 37.07 -11.18 1.098 0
61618 38.1 -11.09 1.098 0
61619 39.13 -11 1.098 0
61620 40.15 -10.9 1.098 0
61621 41.18 -10.81 1.098 0
61622 42.21 -10.71 1.098 0
61623 43.23 -10.61 1.098 0
61624 44 .26 -10.51 1.098 0
61625 45.28 -10.4 1.098 0
61626 46.31 -10.29 1.098 0
61627 47.33 -10.18 1.098 0
61628 48.36 -10.07 1.098 0
61629 49.38 -9.956 1.098 0
61630 50.41 -9.838 1.098 0
61632 30.71 21.17 -0.8667 0
61633 1.033 -13.81 1.162 0
61634 2.067 -13.81 1.162 0
61635 3.101 -13.8 1.162 0
61636 4.134 -13.79 1.162 0
61637 5.167 -13.78 1.162 0
61638 6.201 -13.77 1.162 0
61639 7.234 -13.75 1.162 0
61640 8.268 -13.73 1.162 0
61641 9.302 -13.71 1.162 0
61642 10.33 -13.69 1.162 0
61643 11.37 -13.66 1.162 0
61644 12.4 -13.64 1.162 0
61645 13.43 -13.61 1.162 0
61646 14 .47 -13.57 1.162 0
61647 15.5 -13.54 1.162 0
61648 16.36 -13.51 1.162 0
61649 17.22 -13.47 1.162 0
61650 18.37 -13.43 1.162 0
61651 19.52 -13.38 1.162 0
61652 20.66 -13.33 1.162 0
61653 21.7 -13.28 1.162 0
61654 22.73 -13.22 1.162 0
61655 23.76 -13.17 1.162 0
61656 24.79 -13.11 1.162 0
61657 25.82 -13.05 1.162 0
61658 26.86 -12.99 1.162 0
61659 27.89 -12.93 1.162 0
61660 28.92 -12.86 1.162 0
61661 29.95 -12.79 1.162 0
61662 30.98 -12.72 1.162 0
61663 32.13 -12.64 1.162 0
61664 33.27 -12.55 1.162 0
61665 34.42 -12._46 1.162 0
61666 35.27 -12.39 1.162 0
61667 36.13 -12.32 1.162 0
61668 37.16 -12.24 1.162 0
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61669 38.19 -12.15 1.162 0
61670 39.22 -12.06 1.162 0
61671 40.25 -11.96 1.162 0
61672 41.28 -11.87 1.162 0
61673 42 .31 -11.77 1.162 0
61674 43.34 -11.67 1.162 0
61675 44 .37 -11.56 1.162 0
61676 45.39 -11.46 1.162 0
61677 46.42 -11.35 1.162 0
61678 47.45 -11.24 1.162 0
61679 48.48 -11.13 1.162 0
61680 49.5 -11.01 1.162 0
61681 50.53 -10.89 1.162 0
61683 31.76 21.25 -0.8667 0
61684 1.036 -14.87 1.226 0
61685 2.072 -14._87 1.226 0
61686 3.108 -14._86 1.226 0
61687 4.144 -14_86 1.226 0
61688 5.18 -14.84 1.226 0
61689 6.216 -14.83 1.226 0
61690 7.252 -14.82 1.226 0
61691 8.288 -14.8 1.226 0
61692 9.324 -14.78 1.226 0
61693 10.36 -14.75 1.226 0
61694 11.4 -14.73 1.226 0
61695 12.43 -14.7 1.226 0
61696 13.47 -14_67 1.226 0
61697 14.5 -14_64 1.226 0
61698 15.54 -14.6 1.226 0
61699 16.4 -14 .57 1.226 0
61700 17.26 -14.54 1.226 0
61701 18.41 -14._49 1.226 0
61702 19.56 -14._44 1.226 0
61703 20.71 -14_39 1.226 0
61704 21.75 -14.34 1.226 0
61705 22.78 -14._28 1.226 0
61706 23.82 -14.23 1.226 0
61707 24.85 -14.17 1.226 0
61708 25.89 -14.11 1.226 0
61709 26.92 -14_.05 1.226 0
61710 27.95 -13.99 1.226 0
61711 28.99 -13.92 1.226 0
61712 30.02 -13.85 1.226 0
61713 31.06 -13.78 1.226 0
61714 32.2 -13.69 1.226 0
61715 33.35 -13.61 1.226 0
61716 34.5 -13.52 1.226 0
61717 35.36 -13.45 1.226 0
61718 36.22 -13.38 1.226 0
61719 37.25 -13.3 1.226 0
61720 38.28 -13.21 1.226 0
61721 39.32 -13.11 1.226 0
61722 40.35 -13.02 1.226 0
61723 41.38 -12.92 1.226 0
61724 42.41 -12.83 1.226 0
61725 43.44 -12.72 1.226 0
61726 44 .47 -12.62 1.226 0
61727 45.5 -12.51 1.226 0
61728 46.53 -12.41 1.226 0
61729 47 .56 -12.3 1.226 0
61730 48.59 -12.18 1.226 0
61731 49.62 -12.07 1.226 0
61732 50.65 -11.95 1.226 0
61734 32.56 21.31 -0.8667 0
61735 1.038 -15.94 1.29 0
61736 2.077 -15.93 1.29 0

Modeling, Integrated Design & Analysis Software

http:/Avww MidasUser.com

MIDAS/Civil V9.0.0

Print Date/Time : 12/22/2022 11:54
-35/169 -



MIDAS/Civil

MODEL DATAPROFILE

PROJECT TITLE: CIAB Rearch Project - 50425_P1_S0_U_W
Company Client New England Transportation Consortium
SAQ
l'mDI\S Author WSP USA File Name 50425_P1_S0_U_W
61737 3.116 -15.93 1.29 0
61738 4.154 -15.92 1.29 0
61739 5.192 -15.91 1.29 0
61740 6.231 -15.89 1.29 0
61741 7.269 -15.88 1.29 0
61742 8.308 -15.86 1.29 0
61743 9.347 -15.84 1.29 0
61744 10.38 -15.82 1.29 0
61745 11.42 -15.79 1.29 0
61746 12.46 -15.76 1.29 0
61747 13.5 -15.73 1.29 0
61748 14.54 -15.7 1.29 0
61749 15.57 -15.66 1.29 0
61750 16.44 -15.63 1.29 0
61751 17.3 -15.6 1.29 0
61752 18.46 -15.55 1.29 0
61753 19.61 -15.5 1.29 0
61754 20.76 -15.45 1.29 0
61755 21.8 -15.4 1.29 0
61756 22.84 -15.35 1.29 0
61757 23.88 -15.29 1.29 0
61758 24 .91 -15.23 1.29 0
61759 25.95 -15.17 1.29 0
61760 26.98 -15.11 1.29 0
61761 28.02 -15.05 1.29 0
61762 29.06 -14._98 1.29 0
61763 30.09 -14 .91 1.29 0
61764 31.13 -14.84 1.29 0
61765 32.28 -14.75 1.29 0
61766 33.43 -14_67 1.29 0
61767 34.58 -14_58 1.29 0
61768 35.45 -14 .51 1.29 0
61769 36.31 -14._44 1.29 0
61770 37.34 -14.35 1.29 0
61771 38.38 -14_26 1.29 0
61772 39.41 -14.17 1.29 0
61773 40.45 -14.08 1.29 0
61774 41.48 -13.98 1.29 0
61775 42 .51 -13.88 1.29 0
61776 43.55 -13.78 1.29 0
61777 44 .58 -13.68 1.29 0
61778 45.61 -13.57 1.29 0
61779 46.65 -13.46 1.29 0
61780 47.68 -13.35 1.29 0
61781 48.71 -13.24 1.29 0
61782 49.74 -13.12 1.29 0
61783 50.78 -13 1.29 0
61785 33.35 21.38 -0.8667 0
61786 1.041 -17 1.353 0
61787 2.082 -16.99 1.353 0
61788 3.123 -16.99 1.353 0
61789 4.164 -16.98 1.353 0
61790 5.205 -16.97 1.353 0
61791 6.246 -16.96 1.353 0
61792 7.287 -16.94 1.353 0
61793 8.328 -16.92 1.353 0
61794 9.369 -16.9 1.353 0
61795 10.41 -16.88 1.353 0
61796 11.45 -16.85 1.353 0
61797 12.49 -16.82 1.353 0
61798 13.53 -16.79 1.353 0
61799 14.57 -16.76 1.353 0
61800 15.61 -16.72 1.353 0
61801 16.48 -16.69 1.353 0
61802 17.35 -16.66 1.353 0
61803 18.5 -16.61 1.353 0
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61804 19.66 -16.56 1.353 0
61805 20.81 -16.51 1.353 0
61806 21.85 -16.46 1.353 0
61807 22.89 -16.41 1.353 0
61808 23.93 -16.35 1.353 0
61809 24 .97 -16.29 1.353 0
61810 26.01 -16.23 1.353 0
61811 27.05 -16.17 1.353 0
61812 28.09 -16.11 1.353 0
61813 29.13 -16.04 1.353 0
61814 30.17 -15.97 1.353 0
61815 31.2 -15.9 1.353 0
61816 32.36 -15.81 1.353 0
61817 33.51 -15.73 1.353 0
61818 34.67 -15.64 1.353 0
61819 35.53 -15.57 1.353 0
61820 36.39 -15.5 1.353 0
61821 37.43 -15.41 1.353 0
61822 38.47 -15.32 1.353 0
61823 39.51 -15.23 1.353 0
61824 40.54 -15.14 1.353 0
61825 41.58 -15.04 1.353 0
61826 42.62 -14.94 1.353 0
61827 43.65 -14.84 1.353 0
61828 44_.69 -14.74 1.353 0
61829 45.72 -14_63 1.353 0
61830 46.76 -14 .52 1.353 0
61831 47.79 -14_41 1.353 0
61832 48.83 -14.3 1.353 0
61833 49.86 -14.18 1.353 0
61834 50.9 -14_06 1.353 0
61836 34.3 21.45 -0.8667 0
61837 1.043 -18 1.413 0
61838 2.087 -17.99 1.413 0
61839 3.131 -17.99 1.413 0
61840 4.173 -17.98 1.413 0
61841 5.217 -17.97 1.413 0
61842 6.26 -17.96 1.413 0
61843 7.303 -17.94 1.413 0
61844 8.347 -17.92 1.413 0
61845 9.39 -17.9 1.413 0
61846 10.43 -17.88 1.413 0
61847 11.48 -17.85 1.413 0
61848 12.52 -17.82 1.413 0
61849 13.56 -17.79 1.413 0
61850 14.6 -17.76 1.413 0
61851 15.65 -17.72 1.413 0
61852 16.52 -17.69 1.413 0
61853 17.39 -17.66 1.413 0
61854 18.54 -17.61 1.413 0
61855 19.7 -17.56 1.413 0
61856 20.86 -17.51 1.413 0
61857 21.9 -17.46 1.413 0
61858 22.94 -17.41 1.413 0
61859 23.99 -17.35 1.413 0
61860 25.03 -17.29 1.413 0
61861 26.07 -17.23 1.413 0
61862 27.11 -17.17 1.413 0
61863 28.15 -17.1 1.413 0
61864 29.19 -17.04 1.413 0
61865 30.23 -16.97 1.413 0
61866 31.28 -16.9 1.413 0
61867 32.43 -16.81 1.413 0
61868 33.59 -16.72 1.413 0
61869 34.74 -16.64 1.413 0
61870 35.61 -16.57 1.413 0
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61871 36.48 -16.5 1.413 0
61872 37.52 -16.41 1.413 0
61873 38.56 -16.32 1.413 0
61874 39.6 -16.23 1.413 0
61875 40.63 -16.13 1.413 0
61876 41.67 -16.04 1.413 0
61877 42.71 -15.94 1.413 0
61878 43.75 -15.83 1.413 0
61879 4479 -15.73 1.413 0
61880 45.83 -15.62 1.413 0
61881 46.86 -15.51 1.413 0
61882 47.9 -15.4 1.413 0
61883 48.94 -15.29 1.413 0
61884 49.98 -15.17 1.413 0
61885 51.01 -15.05 1.413 0
61887 35.25 21.54 -0.8667 0
61888 1.046 -19 1.473 0
61889 2.091 -18.99 1.473 0
61890 3.137 -18.99 1.473 0
61891 4.183 -18.98 1.473 0
61892 5.228 -18.97 1.473 0
61893 6.274 -18.96 1.473 0
61894 7.319 -18.94 1.473 0
61895 8.366 -18.92 1.473 0
61896 9.411 -18.9 1.473 0
61897 10.46 -18.88 1.473 0
61898 11.5 -18.85 1.473 0
61899 12.55 -18.82 1.473 0
61900 13.59 -18.79 1.473 0
61901 14.64 -18.76 1.473 0
61902 15.68 -18.72 1.473 0
61903 16.55 -18.69 1.473 0
61904 17.42 -18.66 1.473 0
61905 18.59 -18.61 1.473 0
61906 19.75 -18.56 1.473 0
61907 20.91 -18.51 1.473 0
61908 21.95 -18.46 1.473 0
61909 23 -18.4 1.473 0
61910 24._04 -18.35 1.473 0
61911 25.08 -18.29 1.473 0
61912 26.13 -18.23 1.473 0
61913 27.17 -18.17 1.473 0
61914 28.22 -18.1 1.473 0
61915 29.26 -18.04 1.473 0
61916 30.3 -17.97 1.473 0
61917 31.35 -17.89 1.473 0
61918 32.51 -17.81 1.473 0
61919 33.66 -17.72 1.473 0
61920 34.82 -17.63 1.473 0
61921 35.69 -17.56 1.473 0
61922 36.56 -17.49 1.473 0
61923 37.6 -17.4 1.473 0
61924 38.64 -17.31 1.473 0
61925 39.69 -17.22 1.473 0
61926 40.73 -17.13 1.473 0
61927 41.77 -17.03 1.473 0
61928 42.81 -16.93 1.473 0
61929 43.85 -16.83 1.473 0
61930 44_.89 -16.72 1.473 0
61931 45.93 -16.62 1.473 0
61932 46.97 -16.51 1.473 0
61933 48.01 -16.4 1.473 0
61934 49.05 -16.28 1.473 0
61935 50.09 -16.17 1.473 0
61936 51.13 -16.05 1.473 0
61938 36.2 21.62 -0.8667 0
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61939 1.048 -20 1.533 0
61940 2.096 -19.99 1.533 0
61941 3.145 -19.99 1.533 0
61942 4.192 -19.98 1.533 0
61943 5.24 -19.97 1.533 0
61944 6.288 -19.96 1.533 0
61945 7.336 -19.94 1.533 0
61946 8.385 -19.92 1.533 0
61947 9.432 -19.9 1.533 0
61948 10.48 -19.88 1.533 0
61949 11.53 -19.85 1.533 0
61950 12.57 -19.82 1.533 0
61951 13.62 -19.79 1.533 0
61952 14.67 -19.76 1.533 0
61953 15.72 -19.72 1.533 0
61954 16.59 -19.69 1.533 0
61955 17.46 -19.66 1.533 0
61956 18.63 -19.61 1.533 0
61957 19.79 -19.56 1.533 0
61958 20.95 -19.51 1.533 0
61959 22 -19.46 1.533 0
61960 23.05 -19.4 1.533 0
61961 24._09 -19.35 1.533 0
61962 25.14 -19.29 1.533 0
61963 26.19 -19.23 1.533 0
61964 27.23 -19.17 1.533 0
61965 28.28 -19.1 1.533 0
61966 29.33 -19.03 1.533 0
61967 30.37 -18.96 1.533 0
61968 31.42 -18.89 1.533 0
61969 32.58 -18.81 1.533 0
61970 33.74 -18.72 1.533 0
61971 34.9 -18.63 1.533 0
61972 35.77 -18.56 1.533 0
61973 36.64 -18.49 1.533 0
61974 37.69 -18.4 1.533 0
61975 38.73 -18.31 1.533 0
61976 39.77 -18.22 1.533 0
61977 40.82 -18.12 1.533 0
61978 41.86 -18.03 1.533 0
61979 42.9 -17.93 1.533 0
61980 43.95 -17.82 1.533 0
61981 44 _99 -17.72 1.533 0
61982 46.03 -17.61 1.533 0
61983 47.08 -17.5 1.533 0
61984 48.12 -17.39 1.533 0
61985 49.16 -17.28 1.533 0
61986 50.2 -17.16 1.533 0
61987 51.24 -17.04 1.533 0
69000 47.58 22.81 -0.8667 0
69001 47.7 21.81 -0.8067 0
69002 47.82 20.82 -0.7467 0
69003 47.94 19.83 -0.6867 0
69004 48.06 18.77 -0.6225 0
69005 48.19 17.72 -0.5592 0
69006 48.31 16.66 -0.495 0
69007 48.44 15.6 -0.4317 0
69008 48.56 14.55 -0.3675 0
69009 48.69 13.49 -0.3042 0
69010 48.81 12.44 -0.24 0
69011 48.94 11.39 -0.1767 0
69012 49.06 10.33 -0.1125 0
69013 49.18 9.274 -0.04917 0
69014 49.31 8.219 0.015 0
69015 49.43 7.164 0.07833 0
69016 49.56 6.109 0.1425 0
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69017 49.68 5.054 0.2058 0
69018 49.81 3.999 0.27 0
69019 49.93 2.943 0.3333 0
69020 50.06 1.888 0.3975 0
69021 50.18 0.8333 0.4608 0
69022 50.31 -0.2217 0.525 0
69023 50.43 -1.277 0.5883 0
69024 50.56 -2.332 0.6525 0
69025 50.68 -3.388 0.7158 0
69026 50.81 -4.442 0.78 0
69027 50.93 -5.497 0.8433 0
69028 51.06 -6.552 0.9075 0
69029 51.18 -7.607 0.9708 0
69030 51.31 -8.662 1.035 0
69031 51.43 -9.718 1.098 0
69032 51.56 -10.77 1.162 0
69033 51.68 -11.83 1.226 0
69034 51.81 -12.88 1.29 0
69035 51.93 -13.94 1.353 0
69036 52.05 -14_93 1.413 0
69037 52.17 -15.92 1.473 0
69038 52.26 -16.9 1.533 0

*** SUPPORT / SPECIFIED DISPLACEMENT / POINT SPRING SUPPORT
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1600 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1601 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1601 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1602 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1602 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1603 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1603 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1604 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1604 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1605 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1607 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1608 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1610 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1611 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1612 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1613 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1614 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1615 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1617 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1618 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1620 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1621 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1622 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1623 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1624 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1625 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1627 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1628 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1630 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1631 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1632 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1633 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1634 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1635 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1637 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1638 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1640 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1641 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1642 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1643 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1644 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1645 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1647 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1648 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1650 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1651 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1651 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1652 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1652 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1653 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1653 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1654 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1654 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1655 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1656 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1657 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1658 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1659 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1660 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1661 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1662 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1663 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1664 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1665 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1666 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1667 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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1668 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1669 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1670 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1671 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1672 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1673 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1674 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1675 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1676 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1677 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1678 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1679 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1680 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1681 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1682 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1683 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1684 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1800 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1801 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1801 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1802 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1802 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1803 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1803 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1804 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1804 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1805 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1807 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1808 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1810 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1811 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1812 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1813 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1814 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1815 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1817 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1818 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1820 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1821 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1822 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1823 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1824 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1825 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1827 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1828 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1830 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1831 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1832 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1833 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1834 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1835 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1837 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1838 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1840 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1841 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1842 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1843 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1844 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1845 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1847 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1848 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1850 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1851 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1851 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1852 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1852 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Modeling, Integrated Design & Analysis Software

http:/Avww MidasUser.com

MIDAS/Civil V9.0.0

Print Date/Time : 12/22/2022 11:54
- 421169 -



MIDAS/Civil

MODEL DATAPROFILE

PROJECT TITLE: CIAB Rearch Project - 50425_P1_S0_U_W
Company Client New England Transportation Consortium
SAQ
l'le\s Author WSP USA File Name 50425_P1_S0_U_W
1853 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1853 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1854 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1854 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1855 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1856 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1857 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1858 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1859 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1860 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1861 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1862 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1863 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1864 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1865 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1866 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1867 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1868 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1869 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1870 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1871 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1872 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1873 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1874 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1875 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1876 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1877 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1878 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1879 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1880 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1881 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1882 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1883 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1884 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2130 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2230 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2330 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2430 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2530 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60003 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60007 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60011 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60015 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60019 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60023 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60027 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60031 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60035 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60038 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60038 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69003 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69007 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69011 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69015 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69019 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69023 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69027 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69031 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69035 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69038 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
69038 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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MiDAS |, o
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*** FLOOR DIAPHRAGM / RIGID LINK DATA

MASTER

DDDRRR

111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111
111111

NODES OF SAME DISPLACEMENT

60002
60003
101

60154
60155
60156
60157
60158
60159
60160
60161
60162
60163
60164
60165
60166
60167
60168
60169
60170
302

60171
60172
60173
60174
60175
60176
60177
60178
60179
60180
60181
60182
60183
60184
60185
60186
301

60187
60188
60189
60190
60191
60192
60193
60194
60195
60196
60197
60198
60199
60200
60201
60202
60010
60011
102

60562
60563
60564
60565

60004

60012
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12005 111111 60566
12006 111111 60567
12007 111111 60568
12008 111111 60569
12009 111111 60570
12010 111111 60571
12011 111111 60572
12012 111111 60573
12013 111111 60574
12014 111111 60575
12015 111111 60576
12016 111111 60577
12017 111111 60578
12017 111111 304
12018 111111 60579
12019 111111 60580
12020 111111 60581
12021 111111 60582
12022 111111 60583
12023 111111 60584
12024 111111 60585
12025 111111 60586
12026 111111 60587
12027 111111 60588
12028 111111 60589
12029 111111 60590
12030 111111 60591
12031 111111 60592
12032 111111 60593
12033 111111 60594
12033 111111 303
12034 111111 60595
12035 111111 60596
12036 111111 60597
12037 111111 60598
12038 111111 60599
12039 111111 60600
12040 111111 60601
12041 111111 60602
12042 111111 60603
12043 111111 60604
12044 111111 60605
12045 111111 60606
12046 111111 60607
12047 111111 60608
12048 111111 60609
12049 111111 60610
13000 111111 60018 60020
13000 111111 60019
13000 111111 103
13001 111111 60970
13002 111111 60971
13003 111111 60972
13004 111111 60973
13005 111111 60974
13006 111111 60975
13007 111111 60976
13008 111111 60977
13009 111111 60978
13010 111111 60979
13011 111111 60980
13012 111111 60981
13013 111111 60982
13014 111111 60983
13015 111111 60984
13016 111111 60985
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13017 111111 60986
13017 111111 306
13018 111111 60987
13019 111111 60988
13020 111111 60989
13021 111111 60990
13022 111111 60991
13023 111111 60992
13024 111111 60993
13025 111111 60994
13026 111111 60995
13027 111111 60996
13028 111111 60997
13029 111111 60998
13030 111111 60999
13031 111111 61000
13032 111111 61001
13033 111111 61002
13033 111111 305
13034 111111 61003
13035 111111 61004
13036 111111 61005
13037 111111 61006
13038 111111 61007
13039 111111 61008
13040 111111 61009
13041 111111 61010
13042 111111 61011
13043 111111 61012
13044 111111 61013
13045 111111 61014
13046 111111 61015
13047 111111 61016
13048 111111 61017
13049 111111 61018
14000 111111 60026 60028
14000 111111 60027
14000 111111 104
14001 111111 61378
14002 111111 61379
14003 111111 61380
14004 111111 61381
14005 111111 61382
14006 111111 61383
14007 111111 61384
14008 111111 61385
14009 111111 61386
14010 111111 61387
14011 111111 61388
14012 111111 61389
14013 111111 61390
14014 111111 61391
14015 111111 61392
14016 111111 61393
14017 111111 308
14017 111111 61394
14018 111111 61395
14019 111111 61396
14020 111111 61397
14021 111111 61398
14022 111111 61399
14023 111111 61400
14024 111111 61401
14025 111111 61402
14026 111111 61403
14027 111111 61404
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14028 111111 61405
14029 111111 61406
14030 111111 61407
14031 111111 61408
14032 111111 61409
14033 111111 61410
14033 111111 307
14034 111111 61411
14035 111111 61412
14036 111111 61413
14037 111111 61414
14038 111111 61415
14039 111111 61416
14040 111111 61417
14041 111111 61418
14042 111111 61419
14043 111111 61420
14044 111111 61421
14045 111111 61422
14046 111111 61423
14047 111111 61424
14048 111111 61425
14049 111111 61426
15000 111111 60035
15000 111111 105
15000 111111 60034 60036
15001 111111 61786
15002 111111 61787
15003 111111 61788
15004 111111 61789
15005 111111 61790
15006 111111 61791
15007 111111 61792
15008 111111 61793
15009 111111 61794
15010 111111 61795
15011 111111 61796
15012 111111 61797
15013 111111 61798
15014 111111 61799
15015 111111 61800
15016 111111 61801
15017 111111 61802
15017 111111 310
15018 111111 61803
15019 111111 61804
15020 111111 61805
15021 111111 61806
15022 111111 61807
15023 111111 61808
15024 111111 61809
15025 111111 61810
15026 111111 61811
15027 111111 61812
15028 111111 61813
15029 111111 61814
15030 111111 61815
15031 111111 61816
15032 111111 61817
15033 111111 61818
15033 111111 309
15034 111111 61819
15035 111111 61820
15036 111111 61821
15037 111111 61822
15038 111111 61823
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15039 111111 61824

15040 111111 61825

15041 111111 61826

15042 111111 61827

15043 111111 61828

15044 111111 61829

15045 111111 61830

15046 111111 61831

15047 111111 61832

15048 111111 61833

15049 111111 61834

21000 111111 69002 69004

21000 111111 69003

21000 111111 201

22000 111111 69010 69012

22000 111111 69011

22000 111111 202

23000 111111 69018 69020

23000 111111 69019

23000 111111 203

24000 111111 69026 69028

24000 111111 69027

24000 111111 204

25000 111111 69034 69036

25000 111111 69035

25000 111111 205

60000 111111 1600 60001

60007 111111 60005 60006 60008 60009

60015 111111 60013 60014 60016 60017

60023 111111 60021 60022 60024 60025

60031 111111 60029 60030 60032 60033

60038 111111 1650 60037

69000 111111 1800 69001

69007 111111 69005 69006 69008 69009

69015 111111 69013 69014 69016 69017

69023 111111 69021 69022 69024 69025

69031 111111 69029 69030 69032 69033

69038 111111 1850 69037

*** SECTION PROPERTY DATA
NO NAME SHAPE H B tw tfl rl
1 HP14X89 H 1.15 1.22 0.0512 0.0512 0.0582
2 HP12X84 H 1.03 1.03 0.0571 0.0571 0.0575
3 HP10X42 H 0.808 0.842 0.0346 0.035 0.0587
16 MC18X42.7 C 1.5 0.329 0.0375 0.0521 0
17 WT5X11 T 0.424 0.479 0.02 0.03 0
18 WT4X9 T 0.339 0.437 0.0192 0.0275 0
19 L3X3X5/16 L 0.25 0.25 0.0261 0.0261 0
20 Ext PG - 50ft Spans GEN 0 0 0 0 0
21 Int PG - 50ft Spans GEN 0 0 0 0 0
NO NAME STIFFNESS SCALE FACTOR
A Asy Asz Ix ly 1z w Boundary Group

1 HP14X89

2 HP12X84

3 HP10X42

16 MC18X42.7

17 WT5X11

18 WT4X9

19 L3X3X5/16
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20 Ext PG - 50ft Spans
21 Int PG - 50ft Spans

NO NAME AREA MOMENT OF INERTIA SHAPE FACTOR
[SRC:EQIV.] Ix ly 1z k-Y
k-Z
1 HP14X89 0.1812  0.0001731 0.0436 0.01572 0.5773 0.3
252
2 HP12X84 0.1708  0.0002045 0.03135 0.01027 0.5708 0.3
425
3 HP10X42 0.08611  3.921e-005 0.01013 0.003458 0.5702 0.3
246
16 MC18X42.7 0.0875 5.932e-005 0.02672  0.0006896 0.3266 0.6
429
17 WT5X11 0.0225 5.739e-006  0.0003318  0.0002754 0.5324 0.
377
18 WT4X9 0.01826 4.123e-006  0.0001644  0.0001919 0.549 0.3
559
19 L3X3X5/16 0.01236 2.879e-006  7.234e-005 7.234e-005 0.4396 0.4
396
20 Ext PG - 50ft Spans 0.3741  0.0009391 0.3786 0.05666 0.6122 0.2
457
21 Int PG - 50ft Spans 0.3741  0.0009391 0.3786 0.05666 0.6122 0.2
457
NO NAME SECTION MODULUS Sy SECTION MODULUS Sz
1 or CONC. J or STEEL 1 or CONC. J or STEEL
1 HP14X89 0.07581 0.07581 0.02564 0.02564
2 HP12X84 0.06134 0.06134 0.02002 0.02002
3 HP10X42 0.02512 0.02512 0.008218 0.008218
16 MC18X42.7 0.03559 0.03559 0.002685 0.002685
17 WT5X11 ~ 0.0009954  0.0009954 0.001152 0.001152
18 WT4X9  0.0006076  0.0006076  0.0008796  0.0008796
19 L3X3X5/16  0.0004045  0.0004045  0.0004045  0.0004045

*** BEAM MEMBER DATA

NO NODAL CONNECTIVITY BEAM END RELEASE MATERIAL SECTION LENGTH
| J | J

101 101 102 - - A709-50 MC18X42.7 8.515
102 102 103 - - A709-50 MC18X42.7 8.515
103 103 104 - - A709-50 MC18X42.7 8.515
104 104 105 - - A709-50 MC18X42.7 8.515
201 201 202 - - A709-50 MC18X42.7 8.515
202 202 203 - - A709-50 MC18X42.7 8.516
203 203 204 - - A709-50 MC18X42.7 8.515
204 204 205 - - A709-50 MC18X42.7 8.515
301 301 303 000111 000011 A709-50 MC18X42.7 8.515
302 302 304 000111 000011 A709-50 MC18X42.7 8.515
303 303 305 000111 000011 A709-50 MC18X42.7 8.516
304 304 306 000111 000011 A709-50 MC18X42.7 8.515
305 305 307 000111 000011 A709-50 MC18X42.7 8.516
306 306 308 000111 000011 A709-50 MC18X42.7 8.515
307 307 309 000111 000011 A709-50 MC18X42.7 8.515
308 308 310 000111 000011 A709-50 MC18X42.7 8.515
1120 1121 1120 - - A572-50 HP10X42 1
1121 1122 1121 - - A572-50 HP10X42 1
1122 1123 1122 - - A572-50 HP10X42 1

Modeling, Integrated Design & Analysis Software Print Date/Time : 12/22/2022 11:54

http:/Avww MidasUser.com
MIDAS/Civil V9.0.0 -49/169 -



MIDAS/Civil

MODEL DATAPROFILE

PROJECT TITLE: CIAB Rearch Project - 50425_P1_S0_U_W
Company Client New England Transportation Consortium
SAQ
anAS Author WSP USA File Name 50425_P1_S0_U_W
1123 1124 1123 - A572-50 HP10X42 1
1124 1125 1124 - A572-50 HP10X42 1
1125 1126 1125 - A572-50 HP10X42 1
1126 1127 1126 - A572-50 HP10X42 1
1127 1128 1127 - A572-50 HP10X42 1
1128 1129 1128 - A572-50 HP10X42 1
1129 1130 1129 - A572-50 HP10X42 1
1220 1221 1220 - A572-50 HP10X42 1
1221 1222 1221 - A572-50 HP10X42 1
1222 1223 1222 - A572-50 HP10X42 1
1223 1224 1223 - A572-50 HP10X42 1
1224 1225 1224 - A572-50 HP10X42 1
1225 1226 1225 - A572-50 HP10X42 1
1226 1227 1226 - A572-50 HP10X42 1
1227 1228 1227 - A572-50 HP10X42 1
1228 1229 1228 - A572-50 HP10X42 1
1229 1230 1229 - A572-50 HP10X42 1
1320 1321 1320 - A572-50 HP10X42 1
1321 1322 1321 - A572-50 HP10X42 1
1322 1323 1322 - A572-50 HP10X42 1
1323 1324 1323 - A572-50 HP10X42 1
1324 1325 1324 - A572-50 HP10X42 1
1325 1326 1325 - A572-50 HP10X42 1
1326 1327 1326 - A572-50 HP10X42 1
1327 1328 1327 - A572-50 HP10X42 1
1328 1329 1328 - A572-50 HP10X42 1
1329 1330 1329 - A572-50 HP10X42 1
1420 1421 1420 - A572-50 HP10X42 1
1421 1422 1421 - A572-50 HP10X42 1
1422 1423 1422 - A572-50 HP10X42 1
1423 1424 1423 - A572-50 HP10X42 1
1424 1425 1424 - A572-50 HP10X42 1
1425 1426 1425 - A572-50 HP10X42 1
1426 1427 1426 - A572-50 HP10X42 1
1427 1428 1427 - A572-50 HP10X42 1
1428 1429 1428 - A572-50 HP10X42 1
1429 1430 1429 - A572-50 HP10X42 1
1520 1521 1520 - A572-50 HP10X42 1
1521 1522 1521 - A572-50 HP10X42 1
1522 1523 1522 - A572-50 HP10X42 1
1523 1524 1523 - A572-50 HP10X42 1
1524 1525 1524 - A572-50 HP10X42 1
1525 1526 1525 - A572-50 HP10X42 1
1526 1527 1526 - A572-50 HP10X42 1
1527 1528 1527 - A572-50 HP10X42 1
1528 1529 1528 - A572-50 HP10X42 1
1529 1530 1529 - A572-50 HP10X42 1
2120 2121 2120 - A572-50 HP10X42 1
2121 2122 2121 - A572-50 HP10X42 1
2122 2123 2122 - A572-50 HP10X42 1
2123 2124 2123 - A572-50 HP10X42 1
2124 2125 2124 - A572-50 HP10X42 1
2125 2126 2125 - A572-50 HP10X42 1
2126 2127 2126 - A572-50 HP10X42 1
2127 2128 2127 - A572-50 HP10X42 1
2128 2129 2128 - A572-50 HP10X42 1
2129 2130 2129 - A572-50 HP10X42 1
2220 2221 2220 - A572-50 HP10X42 1
2221 2222 2221 - A572-50 HP10X42 1
2222 2223 2222 - A572-50 HP10X42 1
2223 2224 2223 - A572-50 HP10X42 1
2224 2225 2224 - A572-50 HP10X42 1
2225 2226 2225 - A572-50 HP10X42 1
2226 2227 2226 - A572-50 HP10X42 1
2227 2228 2227 - A572-50 HP10X42 1
2228 2229 2228 - A572-50 HP10X42 1

Modeling, Integrated Design & Analysis Software

http:/Avww MidasUser.com

MIDAS/Civil V9.0.0

Print Date/Time : 12/22/2022 11:54
-50/169 -



MIDAS/Civil

MODEL DATAPROFILE

PROJECT TITLE: CIAB Rearch Project - 50425_P1_S0_U_W
Company Client New England Transportation Consortium
SAQ
l'mDI\S Author WSP USA File Name 50425_P1_S0_U_W
2229 2230 2229 - - A572-50 HP10X42 1
2320 2321 2320 - - A572-50 HP10X42 1
2321 2322 2321 - - A572-50 HP10X42 1
2322 2323 2322 - - A572-50 HP10X42 1
2323 2324 2323 - - A572-50 HP10X42 1
2324 2325 2324 - - A572-50 HP10X42 1
2325 2326 2325 - - A572-50 HP10X42 1
2326 2327 2326 - - A572-50 HP10X42 1
2327 2328 2327 - - A572-50 HP10X42 1
2328 2329 2328 - - A572-50 HP10X42 1
2329 2330 2329 - - A572-50 HP10X42 1
2420 2421 2420 - - A572-50 HP10X42 1
2421 2422 2421 - - A572-50 HP10X42 1
2422 2423 2422 - - A572-50 HP10X42 1
2423 2424 2423 - - A572-50 HP10X42 1
2424 2425 2424 - - A572-50 HP10X42 1
2425 2426 2425 - - A572-50 HP10X42 1
2426 2427 2426 - - A572-50 HP10X42 1
2427 2428 2427 - - A572-50 HP10X42 1
2428 2429 2428 - - A572-50 HP10X42 1
2429 2430 2429 - - A572-50 HP10X42 1
2520 2521 2520 - - A572-50 HP10X42 1
2521 2522 2521 - - A572-50 HP10X42 1
2522 2523 2522 - - A572-50 HP10X42 1
2523 2524 2523 - - A572-50 HP10X42 1
2524 2525 2524 - - A572-50 HP10X42 1
2525 2526 2525 - - A572-50 HP10X42 1
2526 2527 2526 - - A572-50 HP10X42 1
2527 2528 2527 - - A572-50 HP10X42 1
2528 2529 2528 - - A572-50 HP10X42 1
2529 2530 2529 - - A572-50 HP10X42 1
11000 11000 11001 000011 000000 A709-50 Ext PG 50ft ~ 0.9608
11001 11001 11002 - - A709-50 Ext PG 50ft ~ 0.9608
11002 11002 11003 - - A709-50 Ext PG 50ft ~ 0.9617
11003 11003 11004 - - A709-50 Ext PG 50ft ~ 0.9609
11004 11004 11005 - - A709-50 Ext PG 50ft ~ 0.9609
11005 11005 11006 - - A709-50 Ext PG 50ft ~ 0.9601
11006 11006 11007 - - A709-50 Ext PG 50ft ~ 0.961
11007 11007 11008 - - A709-50 Ext PG 50ft ~ 0.9618
11008 11008 11009 - - A709-50 Ext PG 50ft ~ 0.961
11009 11009 11010 - - A709-50 Ext PG 50ft ~ 0.9602
11010 11010 11011 - - A709-50 Ext PG 50ft ~ 0.9611
11011 11011 11012 - - A709-50 Ext PG 50ft ~ 0.9612
11012 11012 11013 - - A709-50 Ext PG 50ft ~ 0.9612
11013 11013 11014 - - A709-50 Ext PG 50ft ~ 0.9605
11014 11014 11015 - - A709-50 Ext PG 50ft ~ 0.9614
11015 11015 11016 - - A709-50 Ext PG 50ft ~ 0.8005
11016 11016 11017 - - A709-50 Ext PG 50ft ~ 0.8006
11017 11017 11018 - - A709-50 Ext PG 50ft ~ 1.068
11018 11018 11019 - - A709-50 Ext PG 50ft ~ 1.067
11019 11019 11020 - - A709-50 Ext PG 50ft ~ 1.069
11020 11020 11021 - - A709-50 Ext PG 50ft ~ 0.9603
11021 11021 11022 - - A709-50 Ext PG 50ft ~ 0.9612
11022 11022 11023 - - A709-50 Ext PG 50ft ~ 0.9613
11023 11023 11024 - - A709-50 Ext PG 50ft ~ 0.9606
11024 11024 11025 - - A709-50 Ext PG 50ft ~ 0.9608
11025 11025 11026 - - A709-50 Ext PG 50ft ~ 0.9609
11026 11026 11027 - - A709-50 Ext PG 50ft ~ 0.961
11027 11027 11028 - - A709-50 Ext PG 50ft ~ 0.9611
11028 11028 11029 - - A709-50 Ext PG 50ft ~ 0.9614
11029 11029 11030 - - A709-50 Ext PG 50ft ~ 0.9606
11030 11030 11031 - - A709-50 Ext PG 50ft ~ 1.068
11031 11031 11032 - - A709-50 Ext PG 50ft ~ 1.067
11032 11032 11033 - - A709-50 Ext PG 50ft ~ 1.068
11033 11033 11034 - - A709-50 Ext PG 50ft ~ 0.8008
11034 11034 11035 - - A709-50 Ext PG 50ft ~ 0.801
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11035 11035 11036 - - A709-50 Ext PG 50ft 0.9608
11036 11036 11037 - - A709-50 Ext PG 50ft 0.9602
11037 11037 11038 - - A709-50 Ext PG 50ft 0.9621
11038 11038 11039 - - A709-50 Ext PG 50ft 0.9606
11039 11039 11040 - - A709-50 Ext PG 50ft 0.9608
11040 11040 11041 - - A709-50 Ext PG 50ft 0.961
11041 11041 11042 - - A709-50 Ext PG 50ft 0.9605
11042 11042 11043 - - A709-50 Ext PG 50ft 0.9615
11043 11043 11044 - - A709-50 Ext PG 50ft 0.9609
11044 11044 11045 - - A709-50 Ext PG 50ft 0.9611
11045 11045 11046 - - A709-50 Ext PG 50ft 0.9606
11046 11046 11047 - - A709-50 Ext PG 50ft 0.9608
11047 11047 11048 - - A709-50 Ext PG 50ft 0.9619
11048 11048 11049 - - A709-50 Ext PG 50ft 0.9604
12000 12000 12001 000011 000000 A709-50 Int PG 50ft 0.9808
12001 12001 12002 - - A709-50 Int PG 50ft 0.9808
12002 12002 12003 - - A709-50 Int PG 50ft 0.9817
12003 12003 12004 - - A709-50 Int PG 50ft 0.9809
12004 12004 12005 - - A709-50 Int PG 50ft 0.9809
12005 12005 12006 - - A709-50 Int PG 50ft 0.9809
12006 12006 12007 - - A709-50 Int PG 50ft 0.9801
12007 12007 12008 - - A709-50 Int PG 50ft 0.9818
12008 12008 12009 - - A709-50 Int PG 50ft 0.981
12009 12009 12010 - - A709-50 Int PG 50ft 0.9811
12010 12010 12011 - - A709-50 Int PG 50ft 0.9803
12011 12011 12012 - - A709-50 Int PG 50ft 0.9812
12012 12012 12013 - - A709-50 Int PG 50ft 0.9812
12013 12013 12014 - - A709-50 Int PG 50ft 0.9813
12014 12014 12015 - - A709-50 Int PG 50ft 0.9806
12015 12015 12016 - - A709-50 Int PG 50ft 0.8172
12016 12016 12017 - - A709-50 Int PG 50ft 0.8181
12017 12017 12018 - - A709-50 Int PG 50ft 1.09
12018 12018 12019 - - A709-50 Int PG 50ft 1.089
12019 12019 12020 - - A709-50 Int PG 50ft 1.09
12020 12020 12021 - - A709-50 Int PG 50ft 0.9803
12021 12021 12022 - - A709-50 Int PG 50ft 0.9813
12022 12022 12023 - - A709-50 Int PG 50ft 0.9814
12023 12023 12024 - - A709-50 Int PG 50ft 0.9807
12024 12024 12025 - - A709-50 Int PG 50ft 0.9808
12025 12025 12026 - - A709-50 Int PG 50ft 0.981
12026 12026 12027 - - A709-50 Int PG 50ft 0.9811
12027 12027 12028 - - A709-50 Int PG 50ft 0.9812
12028 12028 12029 - - A709-50 Int PG 50ft 0.9814
12029 12029 12030 - - A709-50 Int PG 50ft 0.9807
12030 12030 12031 - - A709-50 Int PG 50ft 1.09
12031 12031 12032 - - A709-50 Int PG 50ft 1.089
12032 12032 12033 - - A709-50 Int PG 50ft 1.091
12033 12033 12034 - - A709-50 Int PG 50ft 0.8175
12034 12034 12035 - - A709-50 Int PG 50ft 0.8177
12035 12035 12036 - - A709-50 Int PG 50ft 0.9801
12036 12036 12037 - - A709-50 Int PG 50ft 0.9811
12037 12037 12038 - - A709-50 Int PG 50ft 0.9813
12038 12038 12039 - - A709-50 Int PG 50ft 0.9815
12039 12039 12040 - - A709-50 Int PG 50ft 0.9801
12040 12040 12041 - - A709-50 Int PG 50ft 0.9812
12041 12041 12042 - - A709-50 Int PG 50ft 0.9804
12042 12042 12043 - - A709-50 Int PG 50ft 0.9816
12043 12043 12044 - - A709-50 Int PG 50ft 0.9809
12044 12044 12045 - - A709-50 Int PG 50ft 0.9813
12045 12045 12046 - - A709-50 Int PG 50ft 0.9806
12046 12046 12047 - - A709-50 Int PG 50ft 0.9808
12047 12047 12048 - - A709-50 Int PG 50ft 0.982
12048 12048 12049 - - A709-50 Int PG 50ft 0.9805
13000 13000 13001 000011 000000 A709-50 Int PG 50ft 1.001
13001 13001 13002 - - A709-50 Int PG 50ft 1.001
13002 13002 13003 - - A709-50 Int PG 50ft 1.002
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13003 13003 13004 - - A709-50 Int PG 50ft 1.001
13004 13004 13005 - - A709-50 Int PG 50ft 1.001
13005 13005 13006 - - A709-50 Int PG 50ft 1.001
13006 13006 13007 - - A709-50 Int PG 50ft 1.001
13007 13007 13008 - - A709-50 Int PG 50ft 1.001
13008 13008 13009 - - A709-50 Int PG 50ft 1.001
13009 13009 13010 - - A709-50 Int PG 50ft 1.001
13010 13010 13011 - - A709-50 Int PG 50ft 1.001
13011 13011 13012 - - A709-50 Int PG 50ft 1
13012 13012 13013 - - A709-50 Int PG 50ft 1.002
13013 13013 13014 - - A709-50 Int PG 50ft 1.001
13014 13014 13015 - - A709-50 Int PG 50ft 1.001
13015 13015 13016 - - A709-50 Int PG 50ft 0.8347
13016 13016 13017 - - A709-50 Int PG 50ft 0.8339
13017 13017 13018 - - A709-50 Int PG 50ft 1.113
13018 13018 13019 - - A709-50 Int PG 50ft 1.112
13019 13019 13020 - - A709-50 Int PG 50ft 1.112
13020 13020 13021 - - A709-50 Int PG 50ft 1.001
13021 13021 13022 - - A709-50 Int PG 50ft 1
13022 13022 13023 - - A709-50 Int PG 50ft 1.001
13023 13023 13024 - - A709-50 Int PG 50ft 1.002
13024 13024 13025 - - A709-50 Int PG 50ft 1.001
13025 13025 13026 - - A709-50 Int PG 50ft 1
13026 13026 13027 - - A709-50 Int PG 50ft 1.001
13027 13027 13028 - - A709-50 Int PG 50ft 1.002
13028 13028 13029 - - A709-50 Int PG 50ft 1.001
13029 13029 13030 - - A709-50 Int PG 50ft 1.001
13030 13030 13031 - - A709-50 Int PG 50ft 1.113
13031 13031 13032 - - A709-50 Int PG 50ft 1.111
13032 13032 13033 - - A709-50 Int PG 50ft 1.112
13033 13033 13034 - - A709-50 Int PG 50ft 0.8343
13034 13034 13035 - - A709-50 Int PG 50ft 0.8336
13035 13035 13036 - - A709-50 Int PG 50ft 1.001
13036 13036 13037 - - A709-50 Int PG 50ft 1.001
13037 13037 13038 - - A709-50 Int PG 50ft 1.001
13038 13038 13039 - - A709-50 Int PG 50ft 1.001
13039 13039 13040 - - A709-50 Int PG 50ft 1.001
13040 13040 13041 - - A709-50 Int PG 50ft 1
13041 13041 13042 - - A709-50 Int PG 50ft 1.001
13042 13042 13043 - - A709-50 Int PG 50ft 1.002
13043 13043 13044 - - A709-50 Int PG 50ft 1
13044 13044 13045 - - A709-50 Int PG 50ft 1.001
13045 13045 13046 - - A709-50 Int PG 50ft 1.001
13046 13046 13047 - - A709-50 Int PG 50ft 1.001
13047 13047 13048 - - A709-50 Int PG 50ft 1.001
13048 13048 13049 - - A709-50 Int PG 50ft 1.001
14000 14000 14001 000011 000000 A709-50 Int PG 50ft 1.021
14001 14001 14002 - - A709-50 Int PG 50ft 1.021
14002 14002 14003 - - A709-50 Int PG 50ft 1.022
14003 14003 14004 - - A709-50 Int PG 50ft 1.021
14004 14004 14005 - - A709-50 Int PG 50ft 1.021
14005 14005 14006 - - A709-50 Int PG 50ft 1.021
14006 14006 14007 - - A709-50 Int PG 50ft 1.021
14007 14007 14008 - - A709-50 Int PG 50ft 1.022
14008 14008 14009 - - A709-50 Int PG 50ft 1.02
14009 14009 14010 - - A709-50 Int PG 50ft 1.021
14010 14010 14011 - - A709-50 Int PG 50ft 1.021
14011 14011 14012 - - A709-50 Int PG 50ft 1.02
14012 14012 14013 - - A709-50 Int PG 50ft 1.022
14013 14013 14014 - - A709-50 Int PG 50ft 1.021
14014 14014 14015 - - A709-50 Int PG 50ft 1.021
14015 14015 14016 - - A709-50 Int PG 50ft 0.8506
14016 14016 14017 - - A709-50 Int PG 50ft 0.8506
14017 14017 14018 - - A709-50 Int PG 50ft 1.135
14018 14018 14019 - - A709-50 Int PG 50ft 1.134
14019 14019 14020 - - A709-50 Int PG 50ft 1.135
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14020 14020 14021 - - A709-50 Int PG 50ft 1.021
14021 14021 14022 - - A709-50 Int PG 50ft 1.02
14022 14022 14023 - - A709-50 Int PG 50ft 1.022
14023 14023 14024 - - A709-50 Int PG 50ft 1.021
14024 14024 14025 - - A709-50 Int PG 50ft 1.021
14025 14025 14026 - - A709-50 Int PG 50ft 1.021
14026 14026 14027 - - A709-50 Int PG 50ft 1.02
14027 14027 14028 - - A709-50 Int PG 50ft 1.022
14028 14028 14029 - - A709-50 Int PG 50ft 1.021
14029 14029 14030 - - A709-50 Int PG 50ft 1.021
14030 14030 14031 - - A709-50 Int PG 50ft 1.135
14031 14031 14032 - - A709-50 Int PG 50ft 1.134
14032 14032 14033 - - A709-50 Int PG 50ft 1.135
14033 14033 14034 - - A709-50 Int PG 50ft 0.851
14034 14034 14035 - - A709-50 Int PG 50ft 0.8504
14035 14035 14036 - - A709-50 Int PG 50ft 1.021
14036 14036 14037 - - A709-50 Int PG 50ft 1.021
14037 14037 14038 - - A709-50 Int PG 50ft 1.021
14038 14038 14039 - - A709-50 Int PG 50ft 1.021
14039 14039 14040 - - A709-50 Int PG 50ft 1.02
14040 14040 14041 - - A709-50 Int PG 50ft 1.021
14041 14041 14042 - - A709-50 Int PG 50ft 1.021
14042 14042 14043 - - A709-50 Int PG 50ft 1.022
14043 14043 14044 - - A709-50 Int PG 50ft 1.021
14044 14044 14045 - - A709-50 Int PG 50ft 1.021
14045 14045 14046 - - A709-50 Int PG 50ft 1.021
14046 14046 14047 - - A709-50 Int PG 50ft 1.021
14047 14047 14048 - - A709-50 Int PG 50ft 1.021
14048 14048 14049 - - A709-50 Int PG 50ft 1.021
15000 15000 15001 000011 000000 A709-50 Ext PG 50ft 1.041
15001 15001 15002 - - A709-50 Ext PG 50ft 1.041
15002 15002 15003 - - A709-50 Ext PG 50ft 1.042
15003 15003 15004 - - A709-50 Ext PG 50ft 1.041
15004 15004 15005 - - A709-50 Ext PG 50ft 1.041
15005 15005 15006 - - A709-50 Ext PG 50ft 1.041
15006 15006 15007 - - A709-50 Ext PG 50ft 1.041
15007 15007 15008 - - A709-50 Ext PG 50ft 1.042
15008 15008 15009 - - A709-50 Ext PG 50ft 1.041
15009 15009 15010 - - A709-50 Ext PG 50ft 1.04
15010 15010 15011 - - A709-50 Ext PG 50ft 1.041
15011 15011 15012 - - A709-50 Ext PG 50ft 1.041
15012 15012 15013 - - A709-50 Ext PG 50ft 1.041
15013 15013 15014 - - A709-50 Ext PG 50ft 1.041
15014 15014 15015 - - A709-50 Ext PG 50ft 1.041
15015 15015 15016 - - A709-50 Ext PG 50ft 0.8672
15016 15016 15017 - - A709-50 Ext PG 50ft 0.8673
15017 15017 15018 - - A709-50 Ext PG 50ft 1.158
15018 15018 15019 - - A709-50 Ext PG 50ft 1.156
15019 15019 15020 - - A709-50 Ext PG 50ft 1.157
15020 15020 15021 - - A709-50 Ext PG 50ft 1.04
15021 15021 15022 - - A709-50 Ext PG 50ft 1.041
15022 15022 15023 - - A709-50 Ext PG 50ft 1.041
15023 15023 15024 - - A709-50 Ext PG 50ft 1.041
15024 15024 15025 - - A709-50 Ext PG 50ft 1.041
15025 15025 15026 - - A709-50 Ext PG 50ft 1.041
15026 15026 15027 - - A709-50 Ext PG 50ft 1.041
15027 15027 15028 - - A709-50 Ext PG 50ft 1.041
15028 15028 15029 - - A709-50 Ext PG 50ft 1.041
15029 15029 15030 - - A709-50 Ext PG 50ft 1.041
15030 15030 15031 - - A709-50 Ext PG 50ft 1.157
15031 15031 15032 - - A709-50 Ext PG 50ft 1.157
15032 15032 15033 - - A709-50 Ext PG 50ft 1.157
15033 15033 15034 - - A709-50 Ext PG 50ft 0.8677
15034 15034 15035 - - A709-50 Ext PG 50ft 0.8671
15035 15035 15036 - - A709-50 Ext PG 50ft 1.041
15036 15036 15037 - - A709-50 Ext PG 50ft 1.041
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15037 15037 15038 - - A709-50 Ext PG 50ft ~ 1.042
15038 15038 15039 - - A709-50 Ext PG 50ft ~ 1.041
15039 15039 15040 - - A709-50 Ext PG 50ft ~ 1.041
15040 15040 15041 - - A709-50 Ext PG 50ft ~ 1.041
15041 15041 15042 - - A709-50 Ext PG 50ft ~ 1.041
15042 15042 15043 - - A709-50 Ext PG 50ft ~ 1.042
15043 15043 15044 - - A709-50 Ext PG 50ft ~ 1.041
15044 15044 15045 - - A709-50 Ext PG 50ft ~ 1.041
15045 15045 15046 - - A709-50 Ext PG 50ft ~ 1.041
15046 15046 15047 - - A709-50 Ext PG 50ft ~ 1.04
15047 15047 15048 - - A709-50 Ext PG 50ft ~ 1.042
15048 15048 15049 - - A709-50 Ext PG 50ft ~ 1.041
21000 11049 21000 000000 000011 A709-50 Ext PG 50ft ~ 0.9607
22000 12049 22000 000000 000011 A709-50 Int PG 50ft ~ 0.9808
23000 13049 23000 000000 000011 A709-50 Int PG 50ft ~ 1.001
24000 14049 24000 000000 000011 A709-50 Int PG 50ft ~ 1.021
25000 15049 25000 000000 000011 A709-50 Ext PG 50ft ~ 1.04
*** PLATE MEMBER DATA
NO NODAL CONNECTIVITY MATERIAL THICKNESS AREA
1 2 3 4

1601 60000 60003 101 1601 Grade C4000 3 4.25

1602 1601 101 1607 1602 Grade C4000 3 8.319

1603 1602 1607 1608 1603 Grade C4000 3 8.319

1604 1603 1608 1130 1604 Grade C4000 3 8.319

1605 60003 60007 1611 101 Grade C4000 3 6.021

1606 101 1611 1612 1607 Grade C4000 3 11.79

1607 1607 1612 1613 1608 Grade C4000 3 11.79

1608 1608 1613 1614 1130 Grade C4000 3 11.79

1609 60007 60011 102 1611 Grade C4000 3 6.021

1610 1611 102 1617 1612 Grade C4000 3 11.79

1611 1612 1617 1618 1613 Grade C4000 3 11.79

1612 1613 1618 1230 1614 Grade C4000 3 11.79

1613 60011 60015 1621 102 Grade C4000 3 6.021

1614 102 1621 1622 1617 Grade C4000 3 11.79

1615 1617 1622 1623 1618 Grade C4000 3 11.79

1616 1618 1623 1624 1230 Grade C4000 3 11.79

1617 60015 60019 103 1621 Grade C4000 3 6.021

1618 1621 103 1627 1622 Grade C4000 3 11.79

1619 1622 1627 1628 1623 Grade C4000 3 11.79

1620 1623 1628 1330 1624 Grade C4000 3 11.79

1621 60019 60023 1631 103 Grade C4000 3 6.021

1622 103 1631 1632 1627 Grade C4000 3 11.79

1623 1627 1632 1633 1628 Grade C4000 3 11.79

1624 1628 1633 1634 1330 Grade C4000 3 11.79

1625 60023 60027 104 1631 Grade C4000 3 6.021

1626 1631 104 1637 1632 Grade C4000 3 11.79

1627 1632 1637 1638 1633 Grade C4000 3 11.79

1628 1633 1638 1430 1634 Grade C4000 3 11.79

1629 60027 60031 1641 104 Grade C4000 3 6.021

1630 104 1641 1642 1637 Grade C4000 3 11.79

1631 1637 1642 1643 1638 Grade C4000 3 11.79

1632 1638 1643 1644 1430 Grade C4000 3 11.79

1633 60031 60035 105 1641 Grade C4000 3 6.021

1634 1641 105 1647 1642 Grade C4000 3 11.79

1635 1642 1647 1648 1643 Grade C4000 3 11.79

1636 1643 1648 1530 1644 Grade C4000 3 11.79

1637 60035 60038 1651 105 Grade C4000 3 4.25

1638 105 1651 1652 1647 Grade C4000 3 8.319

1639 1647 1652 1653 1648 Grade C4000 3 8.319

1640 1648 1653 1654 1530 Grade C4000 3 8.319

1641 60038 1655 1656 1651 Grade C4000 2 6.389

1642 1651 1656 1657 1652 Grade C4000 2 8.65
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1643 1652 1657 1658 1653 Grade C4000 2 8.649
1644 1653 1658 1659 1654 Grade C4000 2 8.65
1645 1655 1660 1661 1656 Grade C4000 2 7.917
1646 1656 1661 1662 1657 Grade C4000 2 7.917
1647 1657 1662 1663 1658 Grade C4000 2 7.917
1648 1658 1663 1664 1659 Grade C4000 2 7.917
1649 1660 1665 1666 1661 Grade C4000 2 7.639
1650 1661 1666 1667 1662 Grade C4000 2 7.639
1651 1662 1667 1668 1663 Grade C4000 2 7.639
1652 1663 1668 1669 1664 Grade C4000 2 7.639
1653 1670 1675 1676 1671 Grade C4000 2 7.639
1654 1671 1676 1677 1672 Grade C4000 2 7.639
1655 1672 1677 1678 1673 Grade C4000 2 7.639
1656 1673 1678 1679 1674 Grade C4000 2 7.639
1657 1675 1680 1681 1676 Grade C4000 2 7.917
1658 1676 1681 1682 1677 Grade C4000 2 7.917
1659 1677 1682 1683 1678 Grade C4000 2 7.917
1660 1678 1683 1684 1679 Grade C4000 2 7.917
1661 1680 60000 1601 1681 Grade C4000 2 6.389
1662 1681 1601 1602 1682 Grade C4000 2 8.65
1663 1682 1602 1603 1683 Grade C4000 2 8.649
1664 1683 1603 1604 1684 Grade C4000 2 8.65
1665 1600 1605 60003 60000 Grade C4000 3 0.7925
1666 1605 1610 60007 60003 Grade C4000 3 1.123
1667 1610 1615 60011 60007 Grade C4000 3 1.123
1668 1615 1620 60015 60011 Grade C4000 3 1.123
1669 1620 1625 60019 60015 Grade C4000 3 1.123
1670 1625 1630 60023 60019 Grade C4000 3 1.123
1671 1630 1635 60027 60023 Grade C4000 3 1.123
1672 1635 1640 60031 60027 Grade C4000 3 1.123
1673 1640 1645 60035 60031 Grade C4000 3 1.123
1674 1645 1650 60038 60035 Grade C4000 3 0.7925
1801 69003 69000 1801 201 Grade C4000 3 4.262
1802 201 1801 1802 1807 Grade C4000 3 8.374
1803 1807 1802 1803 1808 Grade C4000 3 8.374
1804 1808 1803 1804 2130 Grade C4000 3 8.374
1805 69007 69003 201 1811 Grade C4000 3 6.021
1806 1811 201 1807 1812 Grade C4000 3 11.79
1807 1812 1807 1808 1813 Grade C4000 3 11.79
1808 1813 1808 2130 1814 Grade C4000 3 11.79
1809 69011 69007 1811 202 Grade C4000 3 6.02
1810 202 1811 1812 1817 Grade C4000 3 11.79
1811 1817 1812 1813 1818 Grade C4000 3 11.79
1812 1818 1813 1814 2230 Grade C4000 3 11.79
1813 69015 69011 202 1821 Grade C4000 3 6.021
1814 1821 202 1817 1822 Grade C4000 3 11.79
1815 1822 1817 1818 1823 Grade C4000 3 11.79
1816 1823 1818 2230 1824 Grade C4000 3 11.79
1817 69019 69015 1821 203 Grade C4000 3 6.022
1818 203 1821 1822 1827 Grade C4000 3 11.79
1819 1827 1822 1823 1828 Grade C4000 3 11.79
1820 1828 1823 1824 2330 Grade C4000 3 11.79
1821 69023 69019 203 1831 Grade C4000 3 6.021
1822 1831 203 1827 1832 Grade C4000 3 11.79
1823 1832 1827 1828 1833 Grade C4000 3 11.79
1824 1833 1828 2330 1834 Grade C4000 3 11.79
1825 69027 69023 1831 204 Grade C4000 3 6.021
1826 204 1831 1832 1837 Grade C4000 3 11.79
1827 1837 1832 1833 1838 Grade C4000 3 11.79
1828 1838 1833 1834 2430 Grade C4000 3 11.79
1829 69031 69027 204 1841 Grade C4000 3 6.021
1830 1841 204 1837 1842 Grade C4000 3 11.79
1831 1842 1837 1838 1843 Grade C4000 3 11.79
1832 1843 1838 2430 1844 Grade C4000 3 11.79
1833 69035 69031 1841 205 Grade C4000 3 6.021
1834 205 1841 1842 1847 Grade C4000 3 11.79
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1835 1847 1842 1843 1848 Grade C4000 3 11.79
1836 1848 1843 1844 2530 Grade C4000 3 11.79
1837 69038 69035 205 1851 Grade C4000 3 4.237
1838 1851 205 1847 1852 Grade C4000 3 8.32
1839 1852 1847 1848 1853 Grade C4000 3 8.319
1840 1853 1848 2530 1854 Grade C4000 3 8.319
1841 1855 69038 1851 1856 Grade C4000 2 6.39
1842 1856 1851 1852 1857 Grade C4000 2 8.65
1843 1857 1852 1853 1858 Grade C4000 2 8.649
1844 1858 1853 1854 1859 Grade C4000 2 8.65
1845 1860 1855 1856 1861 Grade C4000 2 7.916
1846 1861 1856 1857 1862 Grade C4000 2 7.916
1847 1862 1857 1858 1863 Grade C4000 2 7.916
1848 1863 1858 1859 1864 Grade C4000 2 7.916
1849 1865 1860 1861 1866 Grade C4000 2 7.639
1850 1866 1861 1862 1867 Grade C4000 2 7.639
1851 1867 1862 1863 1868 Grade C4000 2 7.639
1852 1868 1863 1864 1869 Grade C4000 2 7.639
1853 1875 1870 1871 1876 Grade C4000 2 7.639
1854 1876 1871 1872 1877 Grade C4000 2 7.639
1855 1877 1872 1873 1878 Grade C4000 2 7.639
1856 1878 1873 1874 1879 Grade C4000 2 7.639
1857 1880 1875 1876 1881 Grade C4000 2 7.917
1858 1881 1876 1877 1882 Grade C4000 2 7.917
1859 1882 1877 1878 1883 Grade C4000 2 7.917
1860 1883 1878 1879 1884 Grade C4000 2 7.917
1861 69000 1880 1881 1801 Grade C4000 2 6.389
1862 1801 1881 1882 1802 Grade C4000 2 8.65
1863 1802 1882 1883 1803 Grade C4000 2 8.649
1864 1803 1883 1884 1804 Grade C4000 2 8.65
1865 1805 1800 69000 69003 Grade C4000 3 0.7947
1866 1810 1805 69003 69007 Grade C4000 3 1.126
1867 1815 1810 69007 69011 Grade C4000 3 1.126
1868 1820 1815 69011 69015 Grade C4000 3 1.126
1869 1825 1820 69015 69019 Grade C4000 3 1.126
1870 1830 1825 69019 69023 Grade C4000 3 1.126
1871 1835 1830 69023 69027 Grade C4000 3 1.126
1872 1840 1835 69027 69031 Grade C4000 3 1.127
1873 1845 1840 69031 69035 Grade C4000 3 1.126
1874 1850 1845 69035 69038 Grade C4000 3 0.789
60000 60001 60052 60051 60000 Grade C4000 0.6667 0.9563
60001 60052 60053 60102 60051 Grade C4000 0.6667 0.9571
60003 60054 60055 60204 60153 Grade C4000 0.6667 0.9568
60004 60055 60056 60255 60204 Grade C4000 0.6667 0.9564
60005 60056 60057 60306 60255 Grade C4000 0.6667 0.9573
60006 60057 60058 60357 60306 Grade C4000 0.6667 0.9565
60007 60058 60059 60408 60357 Grade C4000 0.6667 0.9574
60008 60059 60060 60459 60408 Grade C4000 0.6667 0.9567
60009 60060 60061 60510 60459 Grade C4000 0.6667 0.9572
60010 60061 60062 60561 60510 Grade C4000 0.6667 0.9569
60011 60062 60063 60612 60561 Grade C4000 0.6667 0.9566
60012 60063 60064 60663 60612 Grade C4000 0.6667 0.9576
60013 60064 60065 60714 60663 Grade C4000 0.6667 0.9564
60014 60065 60066 60765 60714 Grade C4000 0.6667 0.9566
60015 60066 60067 60816 60765 Grade C4000 0.6667 0.7972
60016 60067 60068 60867 60816 Grade C4000 0.6667 0.7969
60017 60068 60069 60918 60867 Grade C4000 0.6667 1.063
60018 60069 60070 60969 60918 Grade C4000 0.6667 1.063
60019 60070 60071 61020 60969 Grade C4000 0.6667 1.063
60020 60071 60072 61071 61020 Grade C4000 0.6667 0.9565
60021 60072 60073 61122 61071 Grade C4000 0.6667 0.9563
60022 60073 60074 61173 61122 Grade C4000 0.6667 0.9574
60023 60074 60075 61224 61173 Grade C4000 0.6667 0.9568
60024 60075 60076 61275 61224 Grade C4000 0.6667 0.9562
60025 60076 60077 61326 61275 Grade C4000 0.6667 0.9569
60026 60077 60078 61377 61326 Grade C4000 0.6667 0.9563
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60027 60078 60079 61428 61377 Grade C4000 0.6667 0.9571
60028 60079 60080 61479 61428 Grade C4000 0.6667 0.9566
60029 60080 60081 61530 61479 Grade C4000 0.6667 0.9564
60030 60081 60082 61581 61530 Grade C4000 0.6667 1.063
60031 60082 60083 61632 61581 Grade C4000 0.6667 1.063
60032 60083 60084 61683 61632 Grade C4000 0.6667 1.064
60033 60084 60085 61734 61683 Grade C4000 0.6667 0.7967
60034 60085 60086 61785 61734 Grade C4000 0.6667 0.7974
60035 60086 60087 61836 61785 Grade C4000 0.6667 0.9569
60036 60087 60088 61887 61836 Grade C4000 0.6667 0.9564
60037 60088 60089 61938 61887 Grade C4000 0.6667 0.9572
60038 60089 60090 60039 61938 Grade C4000 0.6667 0.9568
60039 60090 60091 60040 60039 Grade C4000 0.6667 0.956
60040 60091 60092 60041 60040 Grade C4000 0.6667 0.956
60041 60092 60093 60042 60041 Grade C4000 0.6667 0.9569
60042 60093 60094 60043 60042 Grade C4000 0.6667 0.9569
60043 60094 60095 60044 60043 Grade C4000 0.6667 0.9562
60044 60095 60096 60045 60044 Grade C4000 0.6667 0.9562
60045 60096 60097 60046 60045 Grade C4000 0.6667 0.9567
60046 60097 60098 60047 60046 Grade C4000 0.6667 0.9563
60048 60099 60100 60049 60048 Grade C4000 0.6667 0.9569
60049 60100 69001 69000 60049 Grade C4000 0.6667 0.9562
60050 60002 60103 60052 60001 Grade C4000 0.6667 0.9588
60051 60103 60104 60053 60052 Grade C4000 0.6667 0.9592
60053 60105 60106 60055 60054 Grade C4000 0.6667 0.9589
60054 60106 60107 60056 60055 Grade C4000 0.6667 0.9589
60055 60107 60108 60057 60056 Grade C4000 0.6667 0.9598
60056 60108 60109 60058 60057 Grade C4000 0.6667 0.959
60057 60109 60110 60059 60058 Grade C4000 0.6667 0.9591
60058 60110 60111 60060 60059 Grade C4000 0.6667 0.9584
60059 60111 60112 60061 60060 Grade C4000 0.6667 0.9589
60060 60112 60113 60062 60061 Grade C4000 0.6667 0.959
60061 60113 60114 60063 60062 Grade C4000 0.6667 0.9591
60062 60114 60115 60064 60063 Grade C4000 0.6667 0.9596
60063 60115 60116 60065 60064 Grade C4000 0.6667 0.959
60064 60116 60117 60066 60065 Grade C4000 0.6667 0.9591
60065 60117 60118 60067 60066 Grade C4000 0.6667 0.7993
60066 60118 60119 60068 60067 Grade C4000 0.6667 0.799
60067 60119 60120 60069 60068 Grade C4000 0.6667 1.066
60068 60120 60121 60070 60069 Grade C4000 0.6667 1.066
60069 60121 60122 60071 60070 Grade C4000 0.6667 1.065
60070 60122 60123 60072 60071 Grade C4000 0.6667 0.959
60071 60123 60124 60073 60072 Grade C4000 0.6667 0.9592
60072 60124 60125 60074 60073 Grade C4000 0.6667 0.9607
60073 60125 60126 60075 60074 Grade C4000 0.6667 0.9593
60074 60126 60127 60076 60075 Grade C4000 0.6667 0.9591
60075 60127 60128 60077 60076 Grade C4000 0.6667 0.959
60076 60128 60129 60078 60077 Grade C4000 0.6667 0.9589
60077 60129 60130 60079 60078 Grade C4000 0.6667 0.96
60078 60130 60131 60080 60079 Grade C4000 0.6667 0.9591
60079 60131 60132 60081 60080 Grade C4000 0.6667 0.9586
60080 60132 60133 60082 60081 Grade C4000 0.6667 1.066
60081 60133 60134 60083 60082 Grade C4000 0.6667 1.065
60082 60134 60135 60084 60083 Grade C4000 0.6667 1.066
60083 60135 60136 60085 60084 Grade C4000 0.6667 0.7992
60084 60136 60137 60086 60085 Grade C4000 0.6667 0.7991
60085 60137 60138 60087 60086 Grade C4000 0.6667 0.9582
60086 60138 60139 60088 60087 Grade C4000 0.6667 0.959
60087 60139 60140 60089 60088 Grade C4000 0.6667 0.9598
60088 60140 60141 60090 60089 Grade C4000 0.6667 0.9593
60089 60141 60142 60091 60090 Grade C4000 0.6667 0.959
60090 60142 60143 60092 60091 Grade C4000 0.6667 0.9593
60091 60143 60144 60093 60092 Grade C4000 0.6667 0.9595
60092 60144 60145 60094 60093 Grade C4000 0.6667 0.9599
60093 60145 60146 60095 60094 Grade C4000 0.6667 0.959
60094 60146 60147 60096 60095 Grade C4000 0.6667 0.9591
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60095 60147 60148 60097 60096 Grade C4000 0.6667 0.9588
60096 60148 60149 60098 60097 Grade C4000 0.6667 0.9592
60098 60150 60151 60100 60099 Grade C4000 0.6667 0.959
60099 60151 69002 69001 60100 Grade C4000 0.6667 0.9583
60100 60003 60154 60103 60002 Grade C4000 0.6667 0.9613
60101 60154 60155 60104 60103 Grade C4000 0.6667 0.9613
60103 60156 60157 60106 60105 Grade C4000 0.6667 0.9614
60104 60157 60158 60107 60106 Grade C4000 0.6667 0.9614
60105 60158 60159 60108 60107 Grade C4000 0.6667 0.9615
60106 60159 60160 60109 60108 Grade C4000 0.6667 0.9611
60107 60160 60161 60110 60109 Grade C4000 0.6667 0.9616
60108 60161 60162 60111 60110 Grade C4000 0.6667 0.9617
60109 60162 60163 60112 60111 Grade C4000 0.6667 0.961
60110 60163 60164 60113 60112 Grade C4000 0.6667 0.9615
60111 60164 60165 60114 60113 Grade C4000 0.6667 0.9616
60112 60165 60166 60115 60114 Grade C4000 0.6667 0.9617
60113 60166 60167 60116 60115 Grade C4000 0.6667 0.9615
60114 60167 60168 60117 60116 Grade C4000 0.6667 0.9612
60115 60168 60169 60118 60117 Grade C4000 0.6667 0.8013
60116 60169 60170 60119 60118 Grade C4000 0.6667 0.8014
60117 60170 60171 60120 60119 Grade C4000 0.6667 1.069
60118 60171 60172 60121 60120 Grade C4000 0.6667 1.068
60119 60172 60173 60122 60121 Grade C4000 0.6667 1.069
60120 60173 60174 60123 60122 Grade C4000 0.6667 0.9611
60121 60174 60175 60124 60123 Grade C4000 0.6667 0.9609
60122 60175 60176 60125 60124 Grade C4000 0.6667 0.962
60123 60176 60177 60126 60125 Grade C4000 0.6667 0.961
60124 60177 60178 60127 60126 Grade C4000 0.6667 0.9613
60125 60178 60179 60128 60127 Grade C4000 0.6667 0.9607
60126 60179 60180 60129 60128 Grade C4000 0.6667 0.9606
60127 60180 60181 60130 60129 Grade C4000 0.6667 0.9621
60128 60181 60182 60131 60130 Grade C4000 0.6667 0.962
60129 60182 60183 60132 60131 Grade C4000 0.6667 0.9611
60130 60183 60184 60133 60132 Grade C4000 0.6667 1.069
60131 60184 60185 60134 60133 Grade C4000 0.6667 1.068
60132 60185 60186 60135 60134 Grade C4000 0.6667 1.069
60133 60186 60187 60136 60135 Grade C4000 0.6667 0.8013
60134 60187 60188 60137 60136 Grade C4000 0.6667 0.802
60135 60188 60189 60138 60137 Grade C4000 0.6667 0.9615
60136 60189 60190 60139 60138 Grade C4000 0.6667 0.961
60137 60190 60191 60140 60139 Grade C4000 0.6667 0.9619
60138 60191 60192 60141 60140 Grade C4000 0.6667 0.9614
60139 60192 60193 60142 60141 Grade C4000 0.6667 0.9614
60140 60193 60194 60143 60142 Grade C4000 0.6667 0.9615
60141 60194 60195 60144 60143 Grade C4000 0.6667 0.9611
60142 60195 60196 60145 60144 Grade C4000 0.6667 0.9619
60143 60196 60197 60146 60145 Grade C4000 0.6667 0.9611
60144 60197 60198 60147 60146 Grade C4000 0.6667 0.9616
60145 60198 60199 60148 60147 Grade C4000 0.6667 0.9613
60146 60199 60200 60149 60148 Grade C4000 0.6667 0.9613
60148 60201 60202 60151 60150 Grade C4000 0.6667 0.9612
60149 60202 69003 69002 60151 Grade C4000 0.6667 0.9613
60150 60004 60205 60154 60003 Grade C4000 0.6667 1.024
60151 60205 60206 60155 60154 Grade C4000 0.6667 1.024
60153 60207 60208 60157 60156 Grade C4000 0.6667 1.024
60154 60208 60209 60158 60157 Grade C4000 0.6667 1.024
60155 60209 60210 60159 60158 Grade C4000 0.6667 1.024
60156 60210 60211 60160 60159 Grade C4000 0.6667 1.024
60157 60211 60212 60161 60160 Grade C4000 0.6667 1.025
60158 60212 60213 60162 60161 Grade C4000 0.6667 1.024
60159 60213 60214 60163 60162 Grade C4000 0.6667 1.024
60160 60214 60215 60164 60163 Grade C4000 0.6667 1.024
60161 60215 60216 60165 60164 Grade C4000 0.6667 1.024
60162 60216 60217 60166 60165 Grade C4000 0.6667 1.025
60163 60217 60218 60167 60166 Grade C4000 0.6667 1.023
60164 60218 60219 60168 60167 Grade C4000 0.6667 1.025
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60165 60219 60220 60169 60168 Grade C4000 0.6667 0.8537
60166 60220 60221 60170 60169 Grade C4000 0.6667 0.853
60167 60221 60222 60171 60170 Grade C4000 0.6667 1.139
60168 60222 60223 60172 60171 Grade C4000 0.6667 1.137
60169 60223 60224 60173 60172 Grade C4000 0.6667 1.138
60170 60224 60225 60174 60173 Grade C4000 0.6667 1.023
60171 60225 60226 60175 60174 Grade C4000 0.6667 1.025
60172 60226 60227 60176 60175 Grade C4000 0.6667 1.024
60173 60227 60228 60177 60176 Grade C4000 0.6667 1.024
60174 60228 60229 60178 60177 Grade C4000 0.6667 1.024
60175 60229 60230 60179 60178 Grade C4000 0.6667 1.024
60176 60230 60231 60180 60179 Grade C4000 0.6667 1.025
60177 60231 60232 60181 60180 Grade C4000 0.6667 1.025
60178 60232 60233 60182 60181 Grade C4000 0.6667 1.025
60179 60233 60234 60183 60182 Grade C4000 0.6667 1.024
60180 60234 60235 60184 60183 Grade C4000 0.6667 1.138
60181 60235 60236 60185 60184 Grade C4000 0.6667 1.138
60182 60236 60237 60186 60185 Grade C4000 0.6667 1.138
60183 60237 60238 60187 60186 Grade C4000 0.6667 0.853
60184 60238 60239 60188 60187 Grade C4000 0.6667 0.8538
60185 60239 60240 60189 60188 Grade C4000 0.6667 1.024
60186 60240 60241 60190 60189 Grade C4000 0.6667 1.024
60187 60241 60242 60191 60190 Grade C4000 0.6667 1.025
60188 60242 60243 60192 60191 Grade C4000 0.6667 1.024
60189 60243 60244 60193 60192 Grade C4000 0.6667 1.024
60190 60244 60245 60194 60193 Grade C4000 0.6667 1.024
60191 60245 60246 60195 60194 Grade C4000 0.6667 1.024
60192 60246 60247 60196 60195 Grade C4000 0.6667 1.025
60193 60247 60248 60197 60196 Grade C4000 0.6667 1.024
60194 60248 60249 60198 60197 Grade C4000 0.6667 1.024
60195 60249 60250 60199 60198 Grade C4000 0.6667 1.024
60196 60250 60251 60200 60199 Grade C4000 0.6667 1.024
60198 60252 60253 60202 60201 Grade C4000 0.6667 1.024
60199 60253 69004 69003 60202 Grade C4000 0.6667 1.024
60200 60005 60256 60205 60004 Grade C4000 0.6667 1.027
60201 60256 60257 60206 60205 Grade C4000 0.6667 1.027
60203 60258 60259 60208 60207 Grade C4000 0.6667 1.027
60204 60259 60260 60209 60208 Grade C4000 0.6667 1.027
60205 60260 60261 60210 60209 Grade C4000 0.6667 1.027
60206 60261 60262 60211 60210 Grade C4000 0.6667 1.026
60207 60262 60263 60212 60211 Grade C4000 0.6667 1.028
60208 60263 60264 60213 60212 Grade C4000 0.6667 1.027
60209 60264 60265 60214 60213 Grade C4000 0.6667 1.026
60210 60265 60266 60215 60214 Grade C4000 0.6667 1.026
60211 60266 60267 60216 60215 Grade C4000 0.6667 1.027
60212 60267 60268 60217 60216 Grade C4000 0.6667 1.027
60213 60268 60269 60218 60217 Grade C4000 0.6667 1.026
60214 60269 60270 60219 60218 Grade C4000 0.6667 1.027
60215 60270 60271 60220 60219 Grade C4000 0.6667 0.8555
60216 60271 60272 60221 60220 Grade C4000 0.6667 0.8552
60217 60272 60273 60222 60221 Grade C4000 0.6667 1.142
60218 60273 60274 60223 60222 Grade C4000 0.6667 1.141
60219 60274 60275 60224 60223 Grade C4000 0.6667 1.142
60220 60275 60276 60225 60224 Grade C4000 0.6667 1.026
60221 60276 60277 60226 60225 Grade C4000 0.6667 1.027
60222 60277 60278 60227 60226 Grade C4000 0.6667 1.027
60223 60278 60279 60228 60227 Grade C4000 0.6667 1.026
60224 60279 60280 60229 60228 Grade C4000 0.6667 1.027
60225 60280 60281 60230 60229 Grade C4000 0.6667 1.027
60226 60281 60282 60231 60230 Grade C4000 0.6667 1.027
60227 60282 60283 60232 60231 Grade C4000 0.6667 1.027
60228 60283 60284 60233 60232 Grade C4000 0.6667 1.027
60229 60284 60285 60234 60233 Grade C4000 0.6667 1.027
60230 60285 60286 60235 60234 Grade C4000 0.6667 1.141
60231 60286 60287 60236 60235 Grade C4000 0.6667 1.14
60232 60287 60288 60237 60236 Grade C4000 0.6667 1.141
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60233 60288 60289 60238 60237 Grade C4000 0.6667 0.8556
60234 60289 60290 60239 60238 Grade C4000 0.6667 0.8562
60235 60290 60291 60240 60239 Grade C4000 0.6667 1.027
60236 60291 60292 60241 60240 Grade C4000 0.6667 1.026
60237 60292 60293 60242 60241 Grade C4000 0.6667 1.028
60238 60293 60294 60243 60242 Grade C4000 0.6667 1.026
60239 60294 60295 60244 60243 Grade C4000 0.6667 1.026
60240 60295 60296 60245 60244 Grade C4000 0.6667 1.026
60241 60296 60297 60246 60245 Grade C4000 0.6667 1.027
60242 60297 60298 60247 60246 Grade C4000 0.6667 1.027
60243 60298 60299 60248 60247 Grade C4000 0.6667 1.027
60244 60299 60300 60249 60248 Grade C4000 0.6667 1.027
60245 60300 60301 60250 60249 Grade C4000 0.6667 1.026
60246 60301 60302 60251 60250 Grade C4000 0.6667 1.027
60248 60303 60304 60253 60252 Grade C4000 0.6667 1.026
60249 60304 69005 69004 60253 Grade C4000 0.6667 1.026
60250 60006 60307 60256 60005 Grade C4000 0.6667 1.029
60251 60307 60308 60257 60256 Grade C4000 0.6667 1.029
60253 60309 60310 60259 60258 Grade C4000 0.6667 1.029
60254 60310 60311 60260 60259 Grade C4000 0.6667 1.03
60255 60311 60312 60261 60260 Grade C4000 0.6667 1.03
60256 60312 60313 60262 60261 Grade C4000 0.6667 1.029
60257 60313 60314 60263 60262 Grade C4000 0.6667 1.03
60258 60314 60315 60264 60263 Grade C4000 0.6667 1.029
60259 60315 60316 60265 60264 Grade C4000 0.6667 1.03
60260 60316 60317 60266 60265 Grade C4000 0.6667 1.029
60261 60317 60318 60267 60266 Grade C4000 0.6667 1.03
60262 60318 60319 60268 60267 Grade C4000 0.6667 1.03
60263 60319 60320 60269 60268 Grade C4000 0.6667 1.03
60264 60320 60321 60270 60269 Grade C4000 0.6667 1.03
60265 60321 60322 60271 60270 Grade C4000 0.6667 0.8578
60266 60322 60323 60272 60271 Grade C4000 0.6667 0.8575
60267 60323 60324 60273 60272 Grade C4000 0.6667 1.144
60268 60324 60325 60274 60273 Grade C4000 0.6667 1.143
60269 60325 60326 60275 60274 Grade C4000 0.6667 1.145
60270 60326 60327 60276 60275 Grade C4000 0.6667 1.029
60271 60327 60328 60277 60276 Grade C4000 0.6667 1.03
60272 60328 60329 60278 60277 Grade C4000 0.6667 1.03
60273 60329 60330 60279 60278 Grade C4000 0.6667 1.029
60274 60330 60331 60280 60279 Grade C4000 0.6667 1.029
60275 60331 60332 60281 60280 Grade C4000 0.6667 1.029
60276 60332 60333 60282 60281 Grade C4000 0.6667 1.03
60277 60333 60334 60283 60282 Grade C4000 0.6667 1.03
60278 60334 60335 60284 60283 Grade C4000 0.6667 1.03
60279 60335 60336 60285 60284 Grade C4000 0.6667 1.029
60280 60336 60337 60286 60285 Grade C4000 0.6667 1.144
60281 60337 60338 60287 60286 Grade C4000 0.6667 1.143
60282 60338 60339 60288 60287 Grade C4000 0.6667 1.145
60283 60339 60340 60289 60288 Grade C4000 0.6667 0.8578
60284 60340 60341 60290 60289 Grade C4000 0.6667 0.8582
60285 60341 60342 60291 60290 Grade C4000 0.6667 1.029
60286 60342 60343 60292 60291 Grade C4000 0.6667 1.029
60287 60343 60344 60293 60292 Grade C4000 0.6667 1.031
60288 60344 60345 60294 60293 Grade C4000 0.6667 1.029
60289 60345 60346 60295 60294 Grade C4000 0.6667 1.03
60290 60346 60347 60296 60295 Grade C4000 0.6667 1.029
60291 60347 60348 60297 60296 Grade C4000 0.6667 1.03
60292 60348 60349 60298 60297 Grade C4000 0.6667 1.03
60293 60349 60350 60299 60298 Grade C4000 0.6667 1.03
60294 60350 60351 60300 60299 Grade C4000 0.6667 1.029
60295 60351 60352 60301 60300 Grade C4000 0.6667 1.03
60296 60352 60353 60302 60301 Grade C4000 0.6667 1.029
60298 60354 60355 60304 60303 Grade C4000 0.6667 1.03
60299 60355 69006 69005 60304 Grade C4000 0.6667 1.029
60300 60007 60358 60307 60006 Grade C4000 0.6667 1.032
60301 60358 60359 60308 60307 Grade C4000 0.6667 1.032
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60303 60360 60361 60310 60309 Grade C4000 0.6667 1.032
60304 60361 60362 60311 60310 Grade C4000 0.6667 1.032
60305 60362 60363 60312 60311 Grade C4000 0.6667 1.032
60306 60363 60364 60313 60312 Grade C4000 0.6667 1.031
60307 60364 60365 60314 60313 Grade C4000 0.6667 1.033
60308 60365 60366 60315 60314 Grade C4000 0.6667 1.032
60309 60366 60367 60316 60315 Grade C4000 0.6667 1.033
60310 60367 60368 60317 60316 Grade C4000 0.6667 1.032
60311 60368 60369 60318 60317 Grade C4000 0.6667 1.032
60312 60369 60370 60319 60318 Grade C4000 0.6667 1.032
60313 60370 60371 60320 60319 Grade C4000 0.6667 1.032
60314 60371 60372 60321 60320 Grade C4000 0.6667 1.032
60315 60372 60373 60322 60321 Grade C4000 0.6667 0.8599
60316 60373 60374 60323 60322 Grade C4000 0.6667 0.8596
60317 60374 60375 60324 60323 Grade C4000 0.6667 1.147
60318 60375 60376 60325 60324 Grade C4000 0.6667 1.146
60319 60376 60377 60326 60325 Grade C4000 0.6667 1.148
60320 60377 60378 60327 60326 Grade C4000 0.6667 1.031
60321 60378 60379 60328 60327 Grade C4000 0.6667 1.032
60322 60379 60380 60329 60328 Grade C4000 0.6667 1.032
60323 60380 60381 60330 60329 Grade C4000 0.6667 1.032
60324 60381 60382 60331 60330 Grade C4000 0.6667 1.032
60325 60382 60383 60332 60331 Grade C4000 0.6667 1.032
60326 60383 60384 60333 60332 Grade C4000 0.6667 1.032
60327 60384 60385 60334 60333 Grade C4000 0.6667 1.033
60328 60385 60386 60335 60334 Grade C4000 0.6667 1.033
60329 60386 60387 60336 60335 Grade C4000 0.6667 1.032
60330 60387 60388 60337 60336 Grade C4000 0.6667 1.147
60331 60388 60389 60338 60337 Grade C4000 0.6667 1.146
60332 60389 60390 60339 60338 Grade C4000 0.6667 1.147
60333 60390 60391 60340 60339 Grade C4000 0.6667 0.86
60334 60391 60392 60341 60340 Grade C4000 0.6667 0.8607
60335 60392 60393 60342 60341 Grade C4000 0.6667 1.032
60336 60393 60394 60343 60342 Grade C4000 0.6667 1.032
60337 60394 60395 60344 60343 Grade C4000 0.6667 1.033
60338 60395 60396 60345 60344 Grade C4000 0.6667 1.032
60339 60396 60397 60346 60345 Grade C4000 0.6667 1.032
60340 60397 60398 60347 60346 Grade C4000 0.6667 1.031
60341 60398 60399 60348 60347 Grade C4000 0.6667 1.033
60342 60399 60400 60349 60348 Grade C4000 0.6667 1.033
60343 60400 60401 60350 60349 Grade C4000 0.6667 1.032
60344 60401 60402 60351 60350 Grade C4000 0.6667 1.032
60345 60402 60403 60352 60351 Grade C4000 0.6667 1.032
60346 60403 60404 60353 60352 Grade C4000 0.6667 1.032
60348 60405 60406 60355 60354 Grade C4000 0.6667 1.032
60349 60406 69007 69006 60355 Grade C4000 0.6667 1.032
60350 60008 60409 60358 60007 Grade C4000 0.6667 1.035
60351 60409 60410 60359 60358 Grade C4000 0.6667 1.034
60353 60411 60412 60361 60360 Grade C4000 0.6667 1.035
60354 60412 60413 60362 60361 Grade C4000 0.6667 1.035
60355 60413 60414 60363 60362 Grade C4000 0.6667 1.034
60356 60414 60415 60364 60363 Grade C4000 0.6667 1.034
60357 60415 60416 60365 60364 Grade C4000 0.6667 1.036
60358 60416 60417 60366 60365 Grade C4000 0.6667 1.035
60359 60417 60418 60367 60366 Grade C4000 0.6667 1.035
60360 60418 60419 60368 60367 Grade C4000 0.6667 1.034
60361 60419 60420 60369 60368 Grade C4000 0.6667 1.035
60362 60420 60421 60370 60369 Grade C4000 0.6667 1.036
60363 60421 60422 60371 60370 Grade C4000 0.6667 1.035
60364 60422 60423 60372 60371 Grade C4000 0.6667 1.035
60365 60423 60424 60373 60372 Grade C4000 0.6667 0.8626
60366 60424 60425 60374 60373 Grade C4000 0.6667 0.8619
60367 60425 60426 60375 60374 Grade C4000 0.6667 1.151
60368 60426 60427 60376 60375 Grade C4000 0.6667 1.149
60369 60427 60428 60377 60376 Grade C4000 0.6667 1.15
60370 60428 60429 60378 60377 Grade C4000 0.6667 1.034
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60371 60429 60430 60379 60378 Grade C4000 0.6667 1.035
60372 60430 60431 60380 60379 Grade C4000 0.6667 1.035
60373 60431 60432 60381 60380 Grade C4000 0.6667 1.034
60374 60432 60433 60382 60381 Grade C4000 0.6667 1.034
60375 60433 60434 60383 60382 Grade C4000 0.6667 1.034
60376 60434 60435 60384 60383 Grade C4000 0.6667 1.035
60377 60435 60436 60385 60384 Grade C4000 0.6667 1.035
60378 60436 60437 60386 60385 Grade C4000 0.6667 1.035
60379 60437 60438 60387 60386 Grade C4000 0.6667 1.034
60380 60438 60439 60388 60387 Grade C4000 0.6667 1.15
60381 60439 60440 60389 60388 Grade C4000 0.6667 1.149
60382 60440 60441 60390 60389 Grade C4000 0.6667 1.15
60383 60441 60442 60391 60390 Grade C4000 0.6667 0.8622
60384 60442 60443 60392 60391 Grade C4000 0.6667 0.863
60385 60443 60444 60393 60392 Grade C4000 0.6667 1.034
60386 60444 60445 60394 60393 Grade C4000 0.6667 1.035
60387 60445 60446 60395 60394 Grade C4000 0.6667 1.036
60388 60446 60447 60396 60395 Grade C4000 0.6667 1.035
60389 60447 60448 60397 60396 Grade C4000 0.6667 1.035
60390 60448 60449 60398 60397 Grade C4000 0.6667 1.034
60391 60449 60450 60399 60398 Grade C4000 0.6667 1.035
60392 60450 60451 60400 60399 Grade C4000 0.6667 1.035
60393 60451 60452 60401 60400 Grade C4000 0.6667 1.035
60394 60452 60453 60402 60401 Grade C4000 0.6667 1.034
60395 60453 60454 60403 60402 Grade C4000 0.6667 1.035
60396 60454 60455 60404 60403 Grade C4000 0.6667 1.035
60398 60456 60457 60406 60405 Grade C4000 0.6667 1.035
60399 60457 69008 69007 60406 Grade C4000 0.6667 1.035
60400 60009 60460 60409 60008 Grade C4000 0.6667 1.037
60401 60460 60461 60410 60409 Grade C4000 0.6667 1.037
60403 60462 60463 60412 60411 Grade C4000 0.6667 1.037
60404 60463 60464 60413 60412 Grade C4000 0.6667 1.037
60405 60464 60465 60414 60413 Grade C4000 0.6667 1.038
60406 60465 60466 60415 60414 Grade C4000 0.6667 1.036
60407 60466 60467 60416 60415 Grade C4000 0.6667 1.038
60408 60467 60468 60417 60416 Grade C4000 0.6667 1.037
60409 60468 60469 60418 60417 Grade C4000 0.6667 1.037
60410 60469 60470 60419 60418 Grade C4000 0.6667 1.037
60411 60470 60471 60420 60419 Grade C4000 0.6667 1.037
60412 60471 60472 60421 60420 Grade C4000 0.6667 1.037
60413 60472 60473 60422 60421 Grade C4000 0.6667 1.038
60414 60473 60474 60423 60422 Grade C4000 0.6667 1.037
60415 60474 60475 60424 60423 Grade C4000 0.6667 0.8644
60416 60475 60476 60425 60424 Grade C4000 0.6667 0.8641
60417 60476 60477 60426 60425 Grade C4000 0.6667 1.154
60418 60477 60478 60427 60426 Grade C4000 0.6667 1.152
60419 60478 60479 60428 60427 Grade C4000 0.6667 1.153
60420 60479 60480 60429 60428 Grade C4000 0.6667 1.037
60421 60480 60481 60430 60429 Grade C4000 0.6667 1.038
60422 60481 60482 60431 60430 Grade C4000 0.6667 1.039
60423 60482 60483 60432 60431 Grade C4000 0.6667 1.038
60424 60483 60484 60433 60432 Grade C4000 0.6667 1.037
60425 60484 60485 60434 60433 Grade C4000 0.6667 1.038
60426 60485 60486 60435 60434 Grade C4000 0.6667 1.038
60427 60486 60487 60436 60435 Grade C4000 0.6667 1.038
60428 60487 60488 60437 60436 Grade C4000 0.6667 1.038
60429 60488 60489 60438 60437 Grade C4000 0.6667 1.038
60430 60489 60490 60439 60438 Grade C4000 0.6667 1.153
60431 60490 60491 60440 60439 Grade C4000 0.6667 1.152
60432 60491 60492 60441 60440 Grade C4000 0.6667 1.154
60433 60492 60493 60442 60441 Grade C4000 0.6667 0.8644
60434 60493 60494 60443 60442 Grade C4000 0.6667 0.8649
60435 60494 60495 60444 60443 Grade C4000 0.6667 1.036
60436 60495 60496 60445 60444 Grade C4000 0.6667 1.038
60437 60496 60497 60446 60445 Grade C4000 0.6667 1.038
60438 60497 60498 60447 60446 Grade C4000 0.6667 1.038
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60439 60498 60499 60448 60447 Grade C4000 0.6667 1.037
60440 60499 60500 60449 60448 Grade C4000 0.6667 1.037
60441 60500 60501 60450 60449 Grade C4000 0.6667 1.038
60442 60501 60502 60451 60450 Grade C4000 0.6667 1.038
60443 60502 60503 60452 60451 Grade C4000 0.6667 1.037
60444 60503 60504 60453 60452 Grade C4000 0.6667 1.037
60445 60504 60505 60454 60453 Grade C4000 0.6667 1.037
60446 60505 60506 60455 60454 Grade C4000 0.6667 1.037
60448 60507 60508 60457 60456 Grade C4000 0.6667 1.037
60449 60508 69009 69008 60457 Grade C4000 0.6667 1.037
60450 60010 60511 60460 60009 Grade C4000 0.6667 1.04
60451 60511 60512 60461 60460 Grade C4000 0.6667 1.04
60453 60513 60514 60463 60462 Grade C4000 0.6667 1.04
60454 60514 60515 60464 60463 Grade C4000 0.6667 1.04
60455 60515 60516 60465 60464 Grade C4000 0.6667 1.04
60456 60516 60517 60466 60465 Grade C4000 0.6667 1.039
60457 60517 60518 60467 60466 Grade C4000 0.6667 1.041
60458 60518 60519 60468 60467 Grade C4000 0.6667 1.04
60459 60519 60520 60469 60468 Grade C4000 0.6667 1.041
60460 60520 60521 60470 60469 Grade C4000 0.6667 1.04
60461 60521 60522 60471 60470 Grade C4000 0.6667 1.041
60462 60522 60523 60472 60471 Grade C4000 0.6667 1.041
60463 60523 60524 60473 60472 Grade C4000 0.6667 1.04
60464 60524 60525 60474 60473 Grade C4000 0.6667 1.04
60465 60525 60526 60475 60474 Grade C4000 0.6667 0.8667
60466 60526 60527 60476 60475 Grade C4000 0.6667 0.8668
60467 60527 60528 60477 60476 Grade C4000 0.6667 1.156
60468 60528 60529 60478 60477 Grade C4000 0.6667 1.155
60469 60529 60530 60479 60478 Grade C4000 0.6667 1.157
60470 60530 60531 60480 60479 Grade C4000 0.6667 1.039
60471 60531 60532 60481 60480 Grade C4000 0.6667 1.04
60472 60532 60533 60482 60481 Grade C4000 0.6667 1.04
60473 60533 60534 60483 60482 Grade C4000 0.6667 1.04
60474 60534 60535 60484 60483 Grade C4000 0.6667 1.04
60475 60535 60536 60485 60484 Grade C4000 0.6667 1.04
60476 60536 60537 60486 60485 Grade C4000 0.6667 1.04
60477 60537 60538 60487 60486 Grade C4000 0.6667 1.04
60478 60538 60539 60488 60487 Grade C4000 0.6667 1.04
60479 60539 60540 60489 60488 Grade C4000 0.6667 1.04
60480 60540 60541 60490 60489 Grade C4000 0.6667 1.155
60481 60541 60542 60491 60490 Grade C4000 0.6667 1.155
60482 60542 60543 60492 60491 Grade C4000 0.6667 1.156
60483 60543 60544 60493 60492 Grade C4000 0.6667 0.8667
60484 60544 60545 60494 60493 Grade C4000 0.6667 0.8675
60485 60545 60546 60495 60494 Grade C4000 0.6667 1.039
60486 60546 60547 60496 60495 Grade C4000 0.6667 1.04
60487 60547 60548 60497 60496 Grade C4000 0.6667 1.04
60488 60548 60549 60498 60497 Grade C4000 0.6667 1.041
60489 60549 60550 60499 60498 Grade C4000 0.6667 1.039
60490 60550 60551 60500 60499 Grade C4000 0.6667 1.04
60491 60551 60552 60501 60500 Grade C4000 0.6667 1.04
60492 60552 60553 60502 60501 Grade C4000 0.6667 1.041
60493 60553 60554 60503 60502 Grade C4000 0.6667 1.039
60494 60554 60555 60504 60503 Grade C4000 0.6667 1.04
60495 60555 60556 60505 60504 Grade C4000 0.6667 1.04
60496 60556 60557 60506 60505 Grade C4000 0.6667 1.041
60498 60558 60559 60508 60507 Grade C4000 0.6667 1.04
60499 60559 69010 69009 60508 Grade C4000 0.6667 1.04
60500 60011 60562 60511 60010 Grade C4000 0.6667 1.043
60501 60562 60563 60512 60511 Grade C4000 0.6667 1.043
60503 60564 60565 60514 60513 Grade C4000 0.6667 1.043
60504 60565 60566 60515 60514 Grade C4000 0.6667 1.043
60505 60566 60567 60516 60515 Grade C4000 0.6667 1.043
60506 60567 60568 60517 60516 Grade C4000 0.6667 1.042
60507 60568 60569 60518 60517 Grade C4000 0.6667 1.044
60508 60569 60570 60519 60518 Grade C4000 0.6667 1.043
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60509 60570 60571 60520 60519 Grade C4000 0.6667 1.043
60510 60571 60572 60521 60520 Grade C4000 0.6667 1.042
60511 60572 60573 60522 60521 Grade C4000 0.6667 1.043
60512 60573 60574 60523 60522 Grade C4000 0.6667 1.043
60513 60574 60575 60524 60523 Grade C4000 0.6667 1.043
60514 60575 60576 60525 60524 Grade C4000 0.6667 1.042
60515 60576 60577 60526 60525 Grade C4000 0.6667 0.8692
60516 60577 60578 60527 60526 Grade C4000 0.6667 0.8697
60517 60578 60579 60528 60527 Grade C4000 0.6667 1.159
60518 60579 60580 60529 60528 Grade C4000 0.6667 1.158
60519 60580 60581 60530 60529 Grade C4000 0.6667 1.159
60520 60581 60582 60531 60530 Grade C4000 0.6667 1.043
60521 60582 60583 60532 60531 Grade C4000 0.6667 1.043
60522 60583 60584 60533 60532 Grade C4000 0.6667 1.043
60523 60584 60585 60534 60533 Grade C4000 0.6667 1.042
60524 60585 60586 60535 60534 Grade C4000 0.6667 1.043
60525 60586 60587 60536 60535 Grade C4000 0.6667 1.043
60526 60587 60588 60537 60536 Grade C4000 0.6667 1.043
60527 60588 60589 60538 60537 Grade C4000 0.6667 1.044
60528 60589 60590 60539 60538 Grade C4000 0.6667 1.044
60529 60590 60591 60540 60539 Grade C4000 0.6667 1.043
60530 60591 60592 60541 60540 Grade C4000 0.6667 1.159
60531 60592 60593 60542 60541 Grade C4000 0.6667 1.158
60532 60593 60594 60543 60542 Grade C4000 0.6667 1.159
60533 60594 60595 60544 60543 Grade C4000 0.6667 0.8689
60534 60595 60596 60545 60544 Grade C4000 0.6667 0.8697
60535 60596 60597 60546 60545 Grade C4000 0.6667 1.042
60536 60597 60598 60547 60546 Grade C4000 0.6667 1.043
60537 60598 60599 60548 60547 Grade C4000 0.6667 1.043
60538 60599 60600 60549 60548 Grade C4000 0.6667 1.043
60539 60600 60601 60550 60549 Grade C4000 0.6667 1.042
60540 60601 60602 60551 60550 Grade C4000 0.6667 1.043
60541 60602 60603 60552 60551 Grade C4000 0.6667 1.042
60542 60603 60604 60553 60552 Grade C4000 0.6667 1.044
60543 60604 60605 60554 60553 Grade C4000 0.6667 1.043
60544 60605 60606 60555 60554 Grade C4000 0.6667 1.043
60545 60606 60607 60556 60555 Grade C4000 0.6667 1.042
60546 60607 60608 60557 60556 Grade C4000 0.6667 1.042
60548 60609 60610 60559 60558 Grade C4000 0.6667 1.042
60549 60610 69011 69010 60559 Grade C4000 0.6667 1.042
60550 60012 60613 60562 60011 Grade C4000 0.6667 1.045
60551 60613 60614 60563 60562 Grade C4000 0.6667 1.045
60553 60615 60616 60565 60564 Grade C4000 0.6667 1.045
60554 60616 60617 60566 60565 Grade C4000 0.6667 1.045
60555 60617 60618 60567 60566 Grade C4000 0.6667 1.046
60556 60618 60619 60568 60567 Grade C4000 0.6667 1.045
60557 60619 60620 60569 60568 Grade C4000 0.6667 1.047
60558 60620 60621 60570 60569 Grade C4000 0.6667 1.045
60559 60621 60622 60571 60570 Grade C4000 0.6667 1.045
60560 60622 60623 60572 60571 Grade C4000 0.6667 1.045
60561 60623 60624 60573 60572 Grade C4000 0.6667 1.046
60562 60624 60625 60574 60573 Grade C4000 0.6667 1.046
60563 60625 60626 60575 60574 Grade C4000 0.6667 1.046
60564 60626 60627 60576 60575 Grade C4000 0.6667 1.045
60565 60627 60628 60577 60576 Grade C4000 0.6667 0.8711
60566 60628 60629 60578 60577 Grade C4000 0.6667 0.8717
60567 60629 60630 60579 60578 Grade C4000 0.6667 1.162
60568 60630 60631 60580 60579 Grade C4000 0.6667 1.162
60569 60631 60632 60581 60580 Grade C4000 0.6667 1.162
60570 60632 60633 60582 60581 Grade C4000 0.6667 1.044
60571 60633 60634 60583 60582 Grade C4000 0.6667 1.046
60572 60634 60635 60584 60583 Grade C4000 0.6667 1.046
60573 60635 60636 60585 60584 Grade C4000 0.6667 1.045
60574 60636 60637 60586 60585 Grade C4000 0.6667 1.045
60575 60637 60638 60587 60586 Grade C4000 0.6667 1.046
60576 60638 60639 60588 60587 Grade C4000 0.6667 1.046
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60577 60639 60640 60589 60588 Grade C4000 0.6667 1.045
60578 60640 60641 60590 60589 Grade C4000 0.6667 1.046
60579 60641 60642 60591 60590 Grade C4000 0.6667 1.045
60580 60642 60643 60592 60591 Grade C4000 0.6667 1.162
60581 60643 60644 60593 60592 Grade C4000 0.6667 1.161
60582 60644 60645 60594 60593 Grade C4000 0.6667 1.163
60583 60645 60646 60595 60594 Grade C4000 0.6667 0.8712
60584 60646 60647 60596 60595 Grade C4000 0.6667 0.8707
60585 60647 60648 60597 60596 Grade C4000 0.6667 1.045
60586 60648 60649 60598 60597 Grade C4000 0.6667 1.046
60587 60649 60650 60599 60598 Grade C4000 0.6667 1.046
60588 60650 60651 60600 60599 Grade C4000 0.6667 1.046
60589 60651 60652 60601 60600 Grade C4000 0.6667 1.045
60590 60652 60653 60602 60601 Grade C4000 0.6667 1.046
60591 60653 60654 60603 60602 Grade C4000 0.6667 1.045
60592 60654 60655 60604 60603 Grade C4000 0.6667 1.046
60593 60655 60656 60605 60604 Grade C4000 0.6667 1.045
60594 60656 60657 60606 60605 Grade C4000 0.6667 1.046
60595 60657 60658 60607 60606 Grade C4000 0.6667 1.045
60596 60658 60659 60608 60607 Grade C4000 0.6667 1.046
60598 60660 60661 60610 60609 Grade C4000 0.6667 1.046
60599 60661 69012 69011 60610 Grade C4000 0.6667 1.046
60600 60013 60664 60613 60012 Grade C4000 0.6667 1.048
60601 60664 60665 60614 60613 Grade C4000 0.6667 1.048
60603 60666 60667 60616 60615 Grade C4000 0.6667 1.048
60604 60667 60668 60617 60616 Grade C4000 0.6667 1.048
60605 60668 60669 60618 60617 Grade C4000 0.6667 1.048
60606 60669 60670 60619 60618 Grade C4000 0.6667 1.048
60607 60670 60671 60620 60619 Grade C4000 0.6667 1.049
60608 60671 60672 60621 60620 Grade C4000 0.6667 1.048
60609 60672 60673 60622 60621 Grade C4000 0.6667 1.048
60610 60673 60674 60623 60622 Grade C4000 0.6667 1.047
60611 60674 60675 60624 60623 Grade C4000 0.6667 1.048
60612 60675 60676 60625 60624 Grade C4000 0.6667 1.048
60613 60676 60677 60626 60625 Grade C4000 0.6667 1.049
60614 60677 60678 60627 60626 Grade C4000 0.6667 1.048
60615 60678 60679 60628 60627 Grade C4000 0.6667 0.8736
60616 60679 60680 60629 60628 Grade C4000 0.6667 0.8738
60617 60680 60681 60630 60629 Grade C4000 0.6667 1.165
60618 60681 60682 60631 60630 Grade C4000 0.6667 1.164
60619 60682 60683 60632 60631 Grade C4000 0.6667 1.165
60620 60683 60684 60633 60632 Grade C4000 0.6667 1.048
60621 60684 60685 60634 60633 Grade C4000 0.6667 1.049
60622 60685 60686 60635 60634 Grade C4000 0.6667 1.049
60623 60686 60687 60636 60635 Grade C4000 0.6667 1.048
60624 60687 60688 60637 60636 Grade C4000 0.6667 1.048
60625 60688 60689 60638 60637 Grade C4000 0.6667 1.048
60626 60689 60690 60639 60638 Grade C4000 0.6667 1.048
60627 60690 60691 60640 60639 Grade C4000 0.6667 1.049
60628 60691 60692 60641 60640 Grade C4000 0.6667 1.048
60629 60692 60693 60642 60641 Grade C4000 0.6667 1.048
60630 60693 60694 60643 60642 Grade C4000 0.6667 1.165
60631 60694 60695 60644 60643 Grade C4000 0.6667 1.164
60632 60695 60696 60645 60644 Grade C4000 0.6667 1.165
60633 60696 60697 60646 60645 Grade C4000 0.6667 0.8734
60634 60697 60698 60647 60646 Grade C4000 0.6667 0.8732
60635 60698 60699 60648 60647 Grade C4000 0.6667 1.048
60636 60699 60700 60649 60648 Grade C4000 0.6667 1.048
60637 60700 60701 60650 60649 Grade C4000 0.6667 1.049
60638 60701 60702 60651 60650 Grade C4000 0.6667 1.048
60639 60702 60703 60652 60651 Grade C4000 0.6667 1.048
60640 60703 60704 60653 60652 Grade C4000 0.6667 1.048
60641 60704 60705 60654 60653 Grade C4000 0.6667 1.048
60642 60705 60706 60655 60654 Grade C4000 0.6667 1.049
60643 60706 60707 60656 60655 Grade C4000 0.6667 1.048
60644 60707 60708 60657 60656 Grade C4000 0.6667 1.048
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60645 60708 60709 60658 60657 Grade C4000 0.6667 1.048
60646 60709 60710 60659 60658 Grade C4000 0.6667 1.048
60648 60711 60712 60661 60660 Grade C4000 0.6667 1.048
60649 60712 69013 69012 60661 Grade C4000 0.6667 1.048
60650 60014 60715 60664 60013 Grade C4000 0.6667 1.051
60651 60715 60716 60665 60664 Grade C4000 0.6667 1.051
60653 60717 60718 60667 60666 Grade C4000 0.6667 1.051
60654 60718 60719 60668 60667 Grade C4000 0.6667 1.051
60655 60719 60720 60669 60668 Grade C4000 0.6667 1.051
60656 60720 60721 60670 60669 Grade C4000 0.6667 1.051
60657 60721 60722 60671 60670 Grade C4000 0.6667 1.051
60658 60722 60723 60672 60671 Grade C4000 0.6667 1.051
60659 60723 60724 60673 60672 Grade C4000 0.6667 1.051
60660 60724 60725 60674 60673 Grade C4000 0.6667 1.05
60661 60725 60726 60675 60674 Grade C4000 0.6667 1.051
60662 60726 60727 60676 60675 Grade C4000 0.6667 1.051
60663 60727 60728 60677 60676 Grade C4000 0.6667 1.051
60664 60728 60729 60678 60677 Grade C4000 0.6667 1.05
60665 60729 60730 60679 60678 Grade C4000 0.6667 0.8755
60666 60730 60731 60680 60679 Grade C4000 0.6667 0.8761
60667 60731 60732 60681 60680 Grade C4000 0.6667 1.168
60668 60732 60733 60682 60681 Grade C4000 0.6667 1.167
60669 60733 60734 60683 60682 Grade C4000 0.6667 1.168
60670 60734 60735 60684 60683 Grade C4000 0.6667 1.05
60671 60735 60736 60685 60684 Grade C4000 0.6667 1.05
60672 60736 60737 60686 60685 Grade C4000 0.6667 1.051
60673 60737 60738 60687 60686 Grade C4000 0.6667 1.05
60674 60738 60739 60688 60687 Grade C4000 0.6667 1.051
60675 60739 60740 60689 60688 Grade C4000 0.6667 1.051
60676 60740 60741 60690 60689 Grade C4000 0.6667 1.051
60677 60741 60742 60691 60690 Grade C4000 0.6667 1.051
60678 60742 60743 60692 60691 Grade C4000 0.6667 1.051
60679 60743 60744 60693 60692 Grade C4000 0.6667 1.051
60680 60744 60745 60694 60693 Grade C4000 0.6667 1.168
60681 60745 60746 60695 60694 Grade C4000 0.6667 1.167
60682 60746 60747 60696 60695 Grade C4000 0.6667 1.167
60683 60747 60748 60697 60696 Grade C4000 0.6667 0.8757
60684 60748 60749 60698 60697 Grade C4000 0.6667 0.8754
60685 60749 60750 60699 60698 Grade C4000 0.6667 1.051
60686 60750 60751 60700 60699 Grade C4000 0.6667 1.051
60687 60751 60752 60701 60700 Grade C4000 0.6667 1.051
60688 60752 60753 60702 60701 Grade C4000 0.6667 1.051
60689 60753 60754 60703 60702 Grade C4000 0.6667 1.051
60690 60754 60755 60704 60703 Grade C4000 0.6667 1.051
60691 60755 60756 60705 60704 Grade C4000 0.6667 1.05
60692 60756 60757 60706 60705 Grade C4000 0.6667 1.051
60693 60757 60758 60707 60706 Grade C4000 0.6667 1.051
60694 60758 60759 60708 60707 Grade C4000 0.6667 1.051
60695 60759 60760 60709 60708 Grade C4000 0.6667 1.051
60696 60760 60761 60710 60709 Grade C4000 0.6667 1.051
60698 60762 60763 60712 60711 Grade C4000 0.6667 1.051
60699 60763 69014 69013 60712 Grade C4000 0.6667 1.051
60700 60015 60766 60715 60014 Grade C4000 0.6667 1.053
60701 60766 60767 60716 60715 Grade C4000 0.6667 1.053
60703 60768 60769 60718 60717 Grade C4000 0.6667 1.053
60704 60769 60770 60719 60718 Grade C4000 0.6667 1.053
60705 60770 60771 60720 60719 Grade C4000 0.6667 1.053
60706 60771 60772 60721 60720 Grade C4000 0.6667 1.053
60707 60772 60773 60722 60721 Grade C4000 0.6667 1.053
60708 60773 60774 60723 60722 Grade C4000 0.6667 1.053
60709 60774 60775 60724 60723 Grade C4000 0.6667 1.054
60710 60775 60776 60725 60724 Grade C4000 0.6667 1.053
60711 60776 60777 60726 60725 Grade C4000 0.6667 1.054
60712 60777 60778 60727 60726 Grade C4000 0.6667 1.053
60713 60778 60779 60728 60727 Grade C4000 0.6667 1.054
60714 60779 60780 60729 60728 Grade C4000 0.6667 1.053
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60715 60780 60781 60730 60729 Grade C4000 0.6667 0.8777
60716 60781 60782 60731 60730 Grade C4000 0.6667 0.8783
60717 60782 60783 60732 60731 Grade C4000 0.6667 1.17
60718 60783 60784 60733 60732 Grade C4000 0.6667 1.169
60719 60784 60785 60734 60733 Grade C4000 0.6667 1.171
60720 60785 60786 60735 60734 Grade C4000 0.6667 1.054
60721 60786 60787 60736 60735 Grade C4000 0.6667 1.053
60722 60787 60788 60737 60736 Grade C4000 0.6667 1.054
60723 60788 60789 60738 60737 Grade C4000 0.6667 1.054
60724 60789 60790 60739 60738 Grade C4000 0.6667 1.053
60725 60790 60791 60740 60739 Grade C4000 0.6667 1.053
60726 60791 60792 60741 60740 Grade C4000 0.6667 1.054
60727 60792 60793 60742 60741 Grade C4000 0.6667 1.054
60728 60793 60794 60743 60742 Grade C4000 0.6667 1.053
60729 60794 60795 60744 60743 Grade C4000 0.6667 1.053
60730 60795 60796 60745 60744 Grade C4000 0.6667 1.171
60731 60796 60797 60746 60745 Grade C4000 0.6667 1.17
60732 60797 60798 60747 60746 Grade C4000 0.6667 1.171
60733 60798 60799 60748 60747 Grade C4000 0.6667 0.8778
60734 60799 60800 60749 60748 Grade C4000 0.6667 0.8773
60735 60800 60801 60750 60749 Grade C4000 0.6667 1.053
60736 60801 60802 60751 60750 Grade C4000 0.6667 1.053
60737 60802 60803 60752 60751 Grade C4000 0.6667 1.054
60738 60803 60804 60753 60752 Grade C4000 0.6667 1.053
60739 60804 60805 60754 60753 Grade C4000 0.6667 1.053
60740 60805 60806 60755 60754 Grade C4000 0.6667 1.053
60741 60806 60807 60756 60755 Grade C4000 0.6667 1.053
60742 60807 60808 60757 60756 Grade C4000 0.6667 1.054
60743 60808 60809 60758 60757 Grade C4000 0.6667 1.054
60744 60809 60810 60759 60758 Grade C4000 0.6667 1.053
60745 60810 60811 60760 60759 Grade C4000 0.6667 1.054
60746 60811 60812 60761 60760 Grade C4000 0.6667 1.054
60748 60813 60814 60763 60762 Grade C4000 0.6667 1.053
60749 60814 69015 69014 60763 Grade C4000 0.6667 1.053
60750 60016 60817 60766 60015 Grade C4000 0.6667 1.056
60751 60817 60818 60767 60766 Grade C4000 0.6667 1.056
60753 60819 60820 60769 60768 Grade C4000 0.6667 1.056
60754 60820 60821 60770 60769 Grade C4000 0.6667 1.056
60755 60821 60822 60771 60770 Grade C4000 0.6667 1.056
60756 60822 60823 60772 60771 Grade C4000 0.6667 1.056
60757 60823 60824 60773 60772 Grade C4000 0.6667 1.056
60758 60824 60825 60774 60773 Grade C4000 0.6667 1.056
60759 60825 60826 60775 60774 Grade C4000 0.6667 1.056
60760 60826 60827 60776 60775 Grade C4000 0.6667 1.055
60761 60827 60828 60777 60776 Grade C4000 0.6667 1.056
60762 60828 60829 60778 60777 Grade C4000 0.6667 1.057
60763 60829 60830 60779 60778 Grade C4000 0.6667 1.057
60764 60830 60831 60780 60779 Grade C4000 0.6667 1.056
60765 60831 60832 60781 60780 Grade C4000 0.6667 0.88
60766 60832 60833 60782 60781 Grade C4000 0.6667 0.8805
60767 60833 60834 60783 60782 Grade C4000 0.6667 1.174
60768 60834 60835 60784 60783 Grade C4000 0.6667 1.173
60769 60835 60836 60785 60784 Grade C4000 0.6667 1.174
60770 60836 60837 60786 60785 Grade C4000 0.6667 1.056
60771 60837 60838 60787 60786 Grade C4000 0.6667 1.056
60772 60838 60839 60788 60787 Grade C4000 0.6667 1.057
60773 60839 60840 60789 60788 Grade C4000 0.6667 1.057
60774 60840 60841 60790 60789 Grade C4000 0.6667 1.056
60775 60841 60842 60791 60790 Grade C4000 0.6667 1.055
60776 60842 60843 60792 60791 Grade C4000 0.6667 1.056
60777 60843 60844 60793 60792 Grade C4000 0.6667 1.058
60778 60844 60845 60794 60793 Grade C4000 0.6667 1.056
60779 60845 60846 60795 60794 Grade C4000 0.6667 1.056
60780 60846 60847 60796 60795 Grade C4000 0.6667 1.174
60781 60847 60848 60797 60796 Grade C4000 0.6667 1.173
60782 60848 60849 60798 60797 Grade C4000 0.6667 1.174
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60783 60849 60850 60799 60798 Grade C4000 0.6667 0.8801
60784 60850 60851 60800 60799 Grade C4000 0.6667 0.8799
60785 60851 60852 60801 60800 Grade C4000 0.6667 1.056
60786 60852 60853 60802 60801 Grade C4000 0.6667 1.057
60787 60853 60854 60803 60802 Grade C4000 0.6667 1.057
60788 60854 60855 60804 60803 Grade C4000 0.6667 1.056
60789 60855 60856 60805 60804 Grade C4000 0.6667 1.056
60790 60856 60857 60806 60805 Grade C4000 0.6667 1.056
60791 60857 60858 60807 60806 Grade C4000 0.6667 1.055
60792 60858 60859 60808 60807 Grade C4000 0.6667 1.056
60793 60859 60860 60809 60808 Grade C4000 0.6667 1.056
60794 60860 60861 60810 60809 Grade C4000 0.6667 1.056
60795 60861 60862 60811 60810 Grade C4000 0.6667 1.056
60796 60862 60863 60812 60811 Grade C4000 0.6667 1.056
60798 60864 60865 60814 60813 Grade C4000 0.6667 1.056
60799 60865 69016 69015 60814 Grade C4000 0.6667 1.056
60800 60017 60868 60817 60016 Grade C4000 0.6667 1.059
60801 60868 60869 60818 60817 Grade C4000 0.6667 1.059
60803 60870 60871 60820 60819 Grade C4000 0.6667 1.058
60804 60871 60872 60821 60820 Grade C4000 0.6667 1.058
60805 60872 60873 60822 60821 Grade C4000 0.6667 1.059
60806 60873 60874 60823 60822 Grade C4000 0.6667 1.059
60807 60874 60875 60824 60823 Grade C4000 0.6667 1.059
60808 60875 60876 60825 60824 Grade C4000 0.6667 1.059
60809 60876 60877 60826 60825 Grade C4000 0.6667 1.059
60810 60877 60878 60827 60826 Grade C4000 0.6667 1.058
60811 60878 60879 60828 60827 Grade C4000 0.6667 1.059
60812 60879 60880 60829 60828 Grade C4000 0.6667 1.059
60813 60880 60881 60830 60829 Grade C4000 0.6667 1.059
60814 60881 60882 60831 60830 Grade C4000 0.6667 1.058
60815 60882 60883 60832 60831 Grade C4000 0.6667 0.8826
60816 60883 60884 60833 60832 Grade C4000 0.6667 0.8823
60817 60884 60885 60834 60833 Grade C4000 0.6667 1.177
60818 60885 60886 60835 60834 Grade C4000 0.6667 1.176
60819 60886 60887 60836 60835 Grade C4000 0.6667 1.177
60820 60887 60888 60837 60836 Grade C4000 0.6667 1.059
60821 60888 60889 60838 60837 Grade C4000 0.6667 1.058
60822 60889 60890 60839 60838 Grade C4000 0.6667 1.059
60823 60890 60891 60840 60839 Grade C4000 0.6667 1.059
60824 60891 60892 60841 60840 Grade C4000 0.6667 1.058
60825 60892 60893 60842 60841 Grade C4000 0.6667 1.058
60826 60893 60894 60843 60842 Grade C4000 0.6667 1.059
60827 60894 60895 60844 60843 Grade C4000 0.6667 1.06
60828 60895 60896 60845 60844 Grade C4000 0.6667 1.058
60829 60896 60897 60846 60845 Grade C4000 0.6667 1.059
60830 60897 60898 60847 60846 Grade C4000 0.6667 1.177
60831 60898 60899 60848 60847 Grade C4000 0.6667 1.175
60832 60899 60900 60849 60848 Grade C4000 0.6667 1.176
60833 60900 60901 60850 60849 Grade C4000 0.6667 0.8823
60834 60901 60902 60851 60850 Grade C4000 0.6667 0.8821
60835 60902 60903 60852 60851 Grade C4000 0.6667 1.059
60836 60903 60904 60853 60852 Grade C4000 0.6667 1.059
60837 60904 60905 60854 60853 Grade C4000 0.6667 1.059
60838 60905 60906 60855 60854 Grade C4000 0.6667 1.059
60839 60906 60907 60856 60855 Grade C4000 0.6667 1.059
60840 60907 60908 60857 60856 Grade C4000 0.6667 1.059
60841 60908 60909 60858 60857 Grade C4000 0.6667 1.058
60842 60909 60910 60859 60858 Grade C4000 0.6667 1.06
60843 60910 60911 60860 60859 Grade C4000 0.6667 1.059
60844 60911 60912 60861 60860 Grade C4000 0.6667 1.058
60845 60912 60913 60862 60861 Grade C4000 0.6667 1.058
60846 60913 60914 60863 60862 Grade C4000 0.6667 1.059
60848 60915 60916 60865 60864 Grade C4000 0.6667 1.058
60849 60916 69017 69016 60865 Grade C4000 0.6667 1.058
60850 60018 60919 60868 60017 Grade C4000 0.6667 1.061
60851 60919 60920 60869 60868 Grade C4000 0.6667 1.061
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60853 60921 60922 60871 60870 Grade C4000 0.6667 1.061
60854 60922 60923 60872 60871 Grade C4000 0.6667 1.061
60855 60923 60924 60873 60872 Grade C4000 0.6667 1.062
60856 60924 60925 60874 60873 Grade C4000 0.6667 1.062
60857 60925 60926 60875 60874 Grade C4000 0.6667 1.062
60858 60926 60927 60876 60875 Grade C4000 0.6667 1.062
60859 60927 60928 60877 60876 Grade C4000 0.6667 1.062
60860 60928 60929 60878 60877 Grade C4000 0.6667 1.061
60861 60929 60930 60879 60878 Grade C4000 0.6667 1.062
60862 60930 60931 60880 60879 Grade C4000 0.6667 1.063
60863 60931 60932 60881 60880 Grade C4000 0.6667 1.062
60864 60932 60933 60882 60881 Grade C4000 0.6667 1.061
60865 60933 60934 60883 60882 Grade C4000 0.6667 0.8852
60866 60934 60935 60884 60883 Grade C4000 0.6667 0.8845
60867 60935 60936 60885 60884 Grade C4000 0.6667 1.179
60868 60936 60937 60886 60885 Grade C4000 0.6667 1.179
60869 60937 60938 60887 60886 Grade C4000 0.6667 1.18
60870 60938 60939 60888 60887 Grade C4000 0.6667 1.062
60871 60939 60940 60889 60888 Grade C4000 0.6667 1.061
60872 60940 60941 60890 60889 Grade C4000 0.6667 1.062
60873 60941 60942 60891 60890 Grade C4000 0.6667 1.062
60874 60942 60943 60892 60891 Grade C4000 0.6667 1.061
60875 60943 60944 60893 60892 Grade C4000 0.6667 1.06
60876 60944 60945 60894 60893 Grade C4000 0.6667 1.062
60877 60945 60946 60895 60894 Grade C4000 0.6667 1.063
60878 60946 60947 60896 60895 Grade C4000 0.6667 1.061
60879 60947 60948 60897 60896 Grade C4000 0.6667 1.061
60880 60948 60949 60898 60897 Grade C4000 0.6667 1.18
60881 60949 60950 60899 60898 Grade C4000 0.6667 1.179
60882 60950 60951 60900 60899 Grade C4000 0.6667 1.18
60883 60951 60952 60901 60900 Grade C4000 0.6667 0.8845
60884 60952 60953 60902 60901 Grade C4000 0.6667 0.884
60885 60953 60954 60903 60902 Grade C4000 0.6667 1.061
60886 60954 60955 60904 60903 Grade C4000 0.6667 1.062
60887 60955 60956 60905 60904 Grade C4000 0.6667 1.062
60888 60956 60957 60906 60905 Grade C4000 0.6667 1.061
60889 60957 60958 60907 60906 Grade C4000 0.6667 1.061
60890 60958 60959 60908 60907 Grade C4000 0.6667 1.062
60891 60959 60960 60909 60908 Grade C4000 0.6667 1.061
60892 60960 60961 60910 60909 Grade C4000 0.6667 1.062
60893 60961 60962 60911 60910 Grade C4000 0.6667 1.062
60894 60962 60963 60912 60911 Grade C4000 0.6667 1.061
60895 60963 60964 60913 60912 Grade C4000 0.6667 1.061
60896 60964 60965 60914 60913 Grade C4000 0.6667 1.061
60898 60966 60967 60916 60915 Grade C4000 0.6667 1.062
60899 60967 69018 69017 60916 Grade C4000 0.6667 1.061
60900 60019 60970 60919 60018 Grade C4000 0.6667 1.064
60901 60970 60971 60920 60919 Grade C4000 0.6667 1.064
60903 60972 60973 60922 60921 Grade C4000 0.6667 1.064
60904 60973 60974 60923 60922 Grade C4000 0.6667 1.064
60905 60974 60975 60924 60923 Grade C4000 0.6667 1.064
60906 60975 60976 60925 60924 Grade C4000 0.6667 1.064
60907 60976 60977 60926 60925 Grade C4000 0.6667 1.064
60908 60977 60978 60927 60926 Grade C4000 0.6667 1.064
60909 60978 60979 60928 60927 Grade C4000 0.6667 1.064
60910 60979 60980 60929 60928 Grade C4000 0.6667 1.064
60911 60980 60981 60930 60929 Grade C4000 0.6667 1.064
60912 60981 60982 60931 60930 Grade C4000 0.6667 1.065
60913 60982 60983 60932 60931 Grade C4000 0.6667 1.064
60914 60983 60984 60933 60932 Grade C4000 0.6667 1.064
60915 60984 60985 60934 60933 Grade C4000 0.6667 0.887
60916 60985 60986 60935 60934 Grade C4000 0.6667 0.8867
60917 60986 60987 60936 60935 Grade C4000 0.6667 1.182
60918 60987 60988 60937 60936 Grade C4000 0.6667 1.182
60919 60988 60989 60938 60937 Grade C4000 0.6667 1.182
60920 60989 60990 60939 60938 Grade C4000 0.6667 1.064
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60921 60990 60991 60940 60939 Grade C4000 0.6667 1.064
60922 60991 60992 60941 60940 Grade C4000 0.6667 1.065
60923 60992 60993 60942 60941 Grade C4000 0.6667 1.065
60924 60993 60994 60943 60942 Grade C4000 0.6667 1.064
60925 60994 60995 60944 60943 Grade C4000 0.6667 1.063
60926 60995 60996 60945 60944 Grade C4000 0.6667 1.064
60927 60996 60997 60946 60945 Grade C4000 0.6667 1.065
60928 60997 60998 60947 60946 Grade C4000 0.6667 1.064
60929 60998 60999 60948 60947 Grade C4000 0.6667 1.064
60930 60999 61000 60949 60948 Grade C4000 0.6667 1.182
60931 61000 61001 60950 60949 Grade C4000 0.6667 1.181
60932 61001 61002 60951 60950 Grade C4000 0.6667 1.183
60933 61002 61003 60952 60951 Grade C4000 0.6667 0.8867
60934 61003 61004 60953 60952 Grade C4000 0.6667 0.8866
60935 61004 61005 60954 60953 Grade C4000 0.6667 1.064
60936 61005 61006 60955 60954 Grade C4000 0.6667 1.064
60937 61006 61007 60956 60955 Grade C4000 0.6667 1.065
60938 61007 61008 60957 60956 Grade C4000 0.6667 1.064
60939 61008 61009 60958 60957 Grade C4000 0.6667 1.064
60940 61009 61010 60959 60958 Grade C4000 0.6667 1.064
60941 61010 61011 60960 60959 Grade C4000 0.6667 1.064
60942 61011 61012 60961 60960 Grade C4000 0.6667 1.065
60943 61012 61013 60962 60961 Grade C4000 0.6667 1.064
60944 61013 61014 60963 60962 Grade C4000 0.6667 1.064
60945 61014 61015 60964 60963 Grade C4000 0.6667 1.064
60946 61015 61016 60965 60964 Grade C4000 0.6667 1.064
60948 61017 61018 60967 60966 Grade C4000 0.6667 1.064
60949 61018 69019 69018 60967 Grade C4000 0.6667 1.064
60950 60020 61021 60970 60019 Grade C4000 0.6667 1.067
60951 61021 61022 60971 60970 Grade C4000 0.6667 1.067
60953 61023 61024 60973 60972 Grade C4000 0.6667 1.067
60954 61024 61025 60974 60973 Grade C4000 0.6667 1.067
60955 61025 61026 60975 60974 Grade C4000 0.6667 1.067
60956 61026 61027 60976 60975 Grade C4000 0.6667 1.067
60957 61027 61028 60977 60976 Grade C4000 0.6667 1.067
60958 61028 61029 60978 60977 Grade C4000 0.6667 1.067
60959 61029 61030 60979 60978 Grade C4000 0.6667 1.067
60960 61030 61031 60980 60979 Grade C4000 0.6667 1.066
60961 61031 61032 60981 60980 Grade C4000 0.6667 1.066
60962 61032 61033 60982 60981 Grade C4000 0.6667 1.068
60963 61033 61034 60983 60982 Grade C4000 0.6667 1.066
60964 61034 61035 60984 60983 Grade C4000 0.6667 1.066
60965 61035 61036 60985 60984 Grade C4000 0.6667 0.8896
60966 61036 61037 60986 60985 Grade C4000 0.6667 0.8893
60967 61037 61038 60987 60986 Grade C4000 0.6667 1.186
60968 61038 61039 60988 60987 Grade C4000 0.6667 1.185
60969 61039 61040 60989 60988 Grade C4000 0.6667 1.186
60970 61040 61041 60990 60989 Grade C4000 0.6667 1.067
60971 61041 61042 60991 60990 Grade C4000 0.6667 1.066
60972 61042 61043 60992 60991 Grade C4000 0.6667 1.068
60973 61043 61044 60993 60992 Grade C4000 0.6667 1.067
60974 61044 61045 60994 60993 Grade C4000 0.6667 1.067
60975 61045 61046 60995 60994 Grade C4000 0.6667 1.067
60976 61046 61047 60996 60995 Grade C4000 0.6667 1.067
60977 61047 61048 60997 60996 Grade C4000 0.6667 1.069
60978 61048 61049 60998 60997 Grade C4000 0.6667 1.067
60979 61049 61050 60999 60998 Grade C4000 0.6667 1.067
60980 61050 61051 61000 60999 Grade C4000 0.6667 1.186
60981 61051 61052 61001 61000 Grade C4000 0.6667 1.185
60982 61052 61053 61002 61001 Grade C4000 0.6667 1.185
60983 61053 61054 61003 61002 Grade C4000 0.6667 0.8886
60984 61054 61055 61004 61003 Grade C4000 0.6667 0.8884
60985 61055 61056 61005 61004 Grade C4000 0.6667 1.067
60986 61056 61057 61006 61005 Grade C4000 0.6667 1.067
60987 61057 61058 61007 61006 Grade C4000 0.6667 1.067
60988 61058 61059 61008 61007 Grade C4000 0.6667 1.067
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60989 61059 61060 61009 61008 Grade C4000 0.6667 1.067
60990 61060 61061 61010 61009 Grade C4000 0.6667 1.066
60991 61061 61062 61011 61010 Grade C4000 0.6667 1.067
60992 61062 61063 61012 61011 Grade C4000 0.6667 1.067
60993 61063 61064 61013 61012 Grade C4000 0.6667 1.066
60994 61064 61065 61014 61013 Grade C4000 0.6667 1.067
60995 61065 61066 61015 61014 Grade C4000 0.6667 1.066
60996 61066 61067 61016 61015 Grade C4000 0.6667 1.067
60998 61068 61069 61018 61017 Grade C4000 0.6667 1.067
60999 61069 69020 69019 61018 Grade C4000 0.6667 1.067
61000 60021 61072 61021 60020 Grade C4000 0.6667 1.069
61001 61072 61073 61022 61021 Grade C4000 0.6667 1.069
61003 61074 61075 61024 61023 Grade C4000 0.6667 1.069
61004 61075 61076 61025 61024 Grade C4000 0.6667 1.069
61005 61076 61077 61026 61025 Grade C4000 0.6667 1.069
61006 61077 61078 61027 61026 Grade C4000 0.6667 1.069
61007 61078 61079 61028 61027 Grade C4000 0.6667 1.069
61008 61079 61080 61029 61028 Grade C4000 0.6667 1.07
61009 61080 61081 61030 61029 Grade C4000 0.6667 1.07
61010 61081 61082 61031 61030 Grade C4000 0.6667 1.07
61011 61082 61083 61032 61031 Grade C4000 0.6667 1.069
61012 61083 61084 61033 61032 Grade C4000 0.6667 1.071
61013 61084 61085 61034 61033 Grade C4000 0.6667 1.069
61014 61085 61086 61035 61034 Grade C4000 0.6667 1.069
61015 61086 61087 61036 61035 Grade C4000 0.6667 0.8914
61016 61087 61088 61037 61036 Grade C4000 0.6667 0.8912
61017 61088 61089 61038 61037 Grade C4000 0.6667 1.189
61018 61089 61090 61039 61038 Grade C4000 0.6667 1.188
61019 61090 61091 61040 61039 Grade C4000 0.6667 1.188
61020 61091 61092 61041 61040 Grade C4000 0.6667 1.069
61021 61092 61093 61042 61041 Grade C4000 0.6667 1.069
61022 61093 61094 61043 61042 Grade C4000 0.6667 1.071
61023 61094 61095 61044 61043 Grade C4000 0.6667 1.069
61024 61095 61096 61045 61044 Grade C4000 0.6667 1.069
61025 61096 61097 61046 61045 Grade C4000 0.6667 1.069
61026 61097 61098 61047 61046 Grade C4000 0.6667 1.068
61027 61098 61099 61048 61047 Grade C4000 0.6667 1.07
61028 61099 61100 61049 61048 Grade C4000 0.6667 1.069
61029 61100 61101 61050 61049 Grade C4000 0.6667 1.069
61030 61101 61102 61051 61050 Grade C4000 0.6667 1.189
61031 61102 61103 61052 61051 Grade C4000 0.6667 1.188
61032 61103 61104 61053 61052 Grade C4000 0.6667 1.189
61033 61104 61105 61054 61053 Grade C4000 0.6667 0.8912
61034 61105 61106 61055 61054 Grade C4000 0.6667 0.8906
61035 61106 61107 61056 61055 Grade C4000 0.6667 1.069
61036 61107 61108 61057 61056 Grade C4000 0.6667 1.07
61037 61108 61109 61058 61057 Grade C4000 0.6667 1.069
61038 61109 61110 61059 61058 Grade C4000 0.6667 1.069
61039 61110 61111 61060 61059 Grade C4000 0.6667 1.069
61040 61111 61112 61061 61060 Grade C4000 0.6667 1.069
61041 61112 61113 61062 61061 Grade C4000 0.6667 1.07
61042 61113 61114 61063 61062 Grade C4000 0.6667 1.07
61043 61114 61115 61064 61063 Grade C4000 0.6667 1.069
61044 61115 61116 61065 61064 Grade C4000 0.6667 1.07
61045 61116 61117 61066 61065 Grade C4000 0.6667 1.069
61046 61117 61118 61067 61066 Grade C4000 0.6667 1.069
61048 61119 61120 61069 61068 Grade C4000 0.6667 1.069
61049 61120 69021 69020 61069 Grade C4000 0.6667 1.069
61050 60022 61123 61072 60021 Grade C4000 0.6667 1.072
61051 61123 61124 61073 61072 Grade C4000 0.6667 1.072
61053 61125 61126 61075 61074 Grade C4000 0.6667 1.072
61054 61126 61127 61076 61075 Grade C4000 0.6667 1.072
61055 61127 61128 61077 61076 Grade C4000 0.6667 1.072
61056 61128 61129 61078 61077 Grade C4000 0.6667 1.072
61057 61129 61130 61079 61078 Grade C4000 0.6667 1.073
61058 61130 61131 61080 61079 Grade C4000 0.6667 1.072
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61059 61131 61132 61081 61080 Grade C4000 0.6667 1.072
61060 61132 61133 61082 61081 Grade C4000 0.6667 1.072
61061 61133 61134 61083 61082 Grade C4000 0.6667 1.072
61062 61134 61135 61084 61083 Grade C4000 0.6667 1.073
61063 61135 61136 61085 61084 Grade C4000 0.6667 1.072
61064 61136 61137 61086 61085 Grade C4000 0.6667 1.072
61065 61137 61138 61087 61086 Grade C4000 0.6667 0.8937
61066 61138 61139 61088 61087 Grade C4000 0.6667 0.8934
61067 61139 61140 61089 61088 Grade C4000 0.6667 1.192
61068 61140 61141 61090 61089 Grade C4000 0.6667 1.191
61069 61141 61142 61091 61090 Grade C4000 0.6667 1.192
61070 61142 61143 61092 61091 Grade C4000 0.6667 1.073
61071 61143 61144 61093 61092 Grade C4000 0.6667 1.072
61072 61144 61145 61094 61093 Grade C4000 0.6667 1.073
61073 61145 61146 61095 61094 Grade C4000 0.6667 1.072
61074 61146 61147 61096 61095 Grade C4000 0.6667 1.072
61075 61147 61148 61097 61096 Grade C4000 0.6667 1.072
61076 61148 61149 61098 61097 Grade C4000 0.6667 1.071
61077 61149 61150 61099 61098 Grade C4000 0.6667 1.073
61078 61150 61151 61100 61099 Grade C4000 0.6667 1.072
61079 61151 61152 61101 61100 Grade C4000 0.6667 1.072
61080 61152 61153 61102 61101 Grade C4000 0.6667 1.192
61081 61153 61154 61103 61102 Grade C4000 0.6667 1.19
61082 61154 61155 61104 61103 Grade C4000 0.6667 1.192
61083 61155 61156 61105 61104 Grade C4000 0.6667 0.8934
61084 61156 61157 61106 61105 Grade C4000 0.6667 0.8932
61085 61157 61158 61107 61106 Grade C4000 0.6667 1.072
61086 61158 61159 61108 61107 Grade C4000 0.6667 1.072
61087 61159 61160 61109 61108 Grade C4000 0.6667 1.073
61088 61160 61161 61110 61109 Grade C4000 0.6667 1.072
61089 61161 61162 61111 61110 Grade C4000 0.6667 1.072
61090 61162 61163 61112 61111 Grade C4000 0.6667 1.071
61091 61163 61164 61113 61112 Grade C4000 0.6667 1.073
61092 61164 61165 61114 61113 Grade C4000 0.6667 1.072
61093 61165 61166 61115 61114 Grade C4000 0.6667 1.072
61094 61166 61167 61116 61115 Grade C4000 0.6667 1.072
61095 61167 61168 61117 61116 Grade C4000 0.6667 1.072
61096 61168 61169 61118 61117 Grade C4000 0.6667 1.071
61098 61170 61171 61120 61119 Grade C4000 0.6667 1.072
61099 61171 69022 69021 61120 Grade C4000 0.6667 1.072
61100 60023 61174 61123 60022 Grade C4000 0.6667 1.075
61101 61174 61175 61124 61123 Grade C4000 0.6667 1.075
61103 61176 61177 61126 61125 Grade C4000 0.6667 1.075
61104 61177 61178 61127 61126 Grade C4000 0.6667 1.075
61105 61178 61179 61128 61127 Grade C4000 0.6667 1.075
61106 61179 61180 61129 61128 Grade C4000 0.6667 1.075
61107 61180 61181 61130 61129 Grade C4000 0.6667 1.076
61108 61181 61182 61131 61130 Grade C4000 0.6667 1.074
61109 61182 61183 61132 61131 Grade C4000 0.6667 1.075
61110 61183 61184 61133 61132 Grade C4000 0.6667 1.075
61111 61184 61185 61134 61133 Grade C4000 0.6667 1.074
61112 61185 61186 61135 61134 Grade C4000 0.6667 1.076
61113 61186 61187 61136 61135 Grade C4000 0.6667 1.074
61114 61187 61188 61137 61136 Grade C4000 0.6667 1.075
61115 61188 61189 61138 61137 Grade C4000 0.6667 0.8962
61116 61189 61190 61139 61138 Grade C4000 0.6667 0.8956
61117 61190 61191 61140 61139 Grade C4000 0.6667 1.194
61118 61191 61192 61141 61140 Grade C4000 0.6667 1.193
61119 61192 61193 61142 61141 Grade C4000 0.6667 1.194
61120 61193 61194 61143 61142 Grade C4000 0.6667 1.075
61121 61194 61195 61144 61143 Grade C4000 0.6667 1.074
61122 61195 61196 61145 61144 Grade C4000 0.6667 1.076
61123 61196 61197 61146 61145 Grade C4000 0.6667 1.074
61124 61197 61198 61147 61146 Grade C4000 0.6667 1.074
61125 61198 61199 61148 6