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Column Interaction Diagram Spreadsheet - Introduction

This spreadsheet is an educational module that shows how axial and flexural stresses are combined to produce a
nominal and design strength curve for a rectangular reinforced concrete column. A detailed explanation of the
calculations are given in Columns Example 1. This content of this spreadsheet is separated into several sheets by
topic. To navigate to the different topics, select the tabs at the bottom of the page.

Input fields are have a blue background. The rest of the cells in the spreadsheet are locked but the formulas in the
cell are visible for the users information. A brief description of the topics are provided below:

Introduction (Sheet 1) — A description of the content of the Column Interaction Diagram Spreadsheet.

Terms of Use (Sheet 2) — The legal terms and condition of use of this Column Interaction Diagram
Spreadsheet are stated. All users of this educational material must agree to these terms before using
the content herein.

Inputs (Sheet 3) — This spreadsheet analyzes rectangular columns with ties. The analysis is for one
axis along the "h" dimension. The number of layers refers to the number of bars in the "h" direction.
Layer 1 is always placed as close as possible to the face of the concrete that creates the greatest
value for "d." If two layers are entered, the next layer is placed as close as possible to the face of the
concrete that creates the lowest value for "d." For more than two layers, the additional layers are
evenly spaced between the outer layers and numbered in order from the greatest value of "d" to the
lowest. The remaining inputs are self explanatory. Note that one value of f  is used for both the

longitudinal and transverse reinforcement.

Critical Diagram Points (Sheet 4) — Five key points of the interaction diagram are calculated on this
page: pure compression, pure tension, pure bending, balanced point, strain at the extreme tension
reinforcement is zero, and strain at the extreme tension reinforcement is half the yield strain. The
calculations and descriptions are given.

Select Axial Load (Sheet 5) — This sheet allows the user to input an axial load. The related moment on
the interaction diagram is calculated. This is helpful when designing columns in intermediate and
special moment frames, where the nominal or probable moment must be determined.

Interaction Diagram Points (Sheet 6) — Calculation of the data points on the interaction diagram are
shown on this sheet.

Nominal Diagram (Sheet 7) — The nominal strength interaction diagram is plotted on this sheet. The
five critical diagram and input points are also shown.

Design Diagram (Sheet 8) — The design strength interaction diagram is plotted on this sheet. The five
critical diagram and input points are also shown.

Rebar Database (Sheet 9) — This is a reference sheet that contains a table of reinforcing steel variables
used by the formulas throughout the spreadsheet.
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Column Interaction Diagram Spreadsheet —Terms and Conditions of Use

PLEASE READ AND ACCEPT THESE TERMS AND CONDITIONS OF USE CAREFULLY BEFORE USING THE
COLUMN INTERACTION DIAGRAM SPREADSHEET.

1. ACCEPTANCE OF TERMS AND CONDITIONS OF USE. Access and use of the Column Interaction Diagram
spreadsheet is subject to the terms of the Column Interaction Diagram spreadsheet terms and conditions of use
("Terms and Conditions"). By use of this spreadsheet, your are acknowledging your understanding and agreement
to be bound by these terms of use. Throughout the Terms and Conditions, the term "use" shall include any and all
access or viewing of any information or part of this spreadsheet.

2. THE CONTENT. For purposes of these terms and conditions, the term "Content" includes all information,
communications, software, scripting, photos, text, video, graphics, music, sounds, images and other materials and
services which are found in the spreadsheet, whether or not they are visible to you as you use this spreadsheet.
You hereby acknowledge that (i) a substantial portion of the Content available on this spreadsheet is highly
technical in its nature and substance and that the proper use and interpretation of such Content will require a
significant level of base knowledge, training, and expertise on the part of the user and (ii) you will not authorize or
permit the use of the Content by persons or entities that do not possess the required levels of knowledge, training,
and expertise.

3. THIRD PARTY CONTENT. You hereby acknowledge that a portion of the Content ("Third Party Content")
available in this spreadsheet has been or will be created and developed by third party content providers, which are
unrelated to and outside the control of ACI. You agree that while ACI may review Third Party Content as to the
appropriateness of the subject matter, ACI has not undertaken (nor will it be undertaking) any substantive review or
analysis of the Third Party Content as to its accuracy, safety, or usefulness. Therefore, ACI shall not be responsible
for the information, materials, or other components of the Third Party Content. ACI makes no representations or
warranties of any kind or nature regarding the Third Party Content.

4. LIMITED LICENSE AND ACCESS. ACI grants you a limited, revocable, and nonexclusive license to access the
Content. This license does not include any resale or commercial use of this spreadsheet Content. This spreadsheet
or any portion thereof may not be reproduced, duplicated, copied, sold, resold or otherwise exploited for any
purpose (including non-commercial purposes) without the express written consent of ACI.

5. INTELLECTUAL PROPERTY RIGHTS. ACI owns this spreadsheet Content or the Third Party Content Providers
have licensed to use the Content not directly owned by ACI in conjunction with this spreadsheet. ACI expressly
retains all intellectual property and other proprietary rights in this spreadsheet Content, including, but not limited to,
all rights protected under trademark and copyright laws, whether or not an application or registration for the
trademark or copyright has been filed.

6. USER COMMUNICATIONS. Any communication or material you post or transmit to ACI using this spreadsheet,
including without limitation any feedback you provide, is and will be treated as, non-confidential and non-
proprietary. By transmitting or posting any communication or material regarding this spreadsheet, you agree that
ACI and/or its affiliated companies may use, without notice or obligation to you, your communication or material for
any purpose, including, without limitation, reproduction, transmission, publication, broadcasting and posting of the
communication or information, or use such communication or material in a product or service of ACI and/or its
affiliated entities or companies.
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7. LINKS TO OTHER SITES. This spreadsheet may contain hyperlinks to websites maintained by others. Such
links, if they exist, are provided solely as a convenience and a reference for users of this spreadsheet. ACI does
not endorse any such other site or its content, nor does ACI certify the accuracy, safety, or usefulness of content
found on any such other site. This spreadsheet may contain links to websites maintained by ACI. These websites
and the content on the websites are governed by the terms and conditions found on those websites and are not
governed by these Terms and Conditions.

8. USAGE INFORMATION. When you use this spreadsheet, we may collect and store non-personally identifiable
information about your usage, which may include the identification number of the device you are using to access
this spreadsheet, how often you access this spreadsheet, and the specific Content you view. We compile this
information with that collected from the other users of the ACI website and use the aggregate information to
measure usage, the popularity of specific Content, and to develop ideas for improving this Resource.

9. TERMINATION. Your ability to use this spreadsheet and to access the Content is provided by ACI solely as a
convenience. As a result, ACI reserves the right to terminate your ability to use this spreadsheet and to access the
Content, and to remove or alter this spreadsheet and the Content at any time.

10. DISCLAIMERS. ACI makes no representation about the accuracy or the suitability of the Content of this
spreadsheet for any purpose. All Content is provided "as is" and "as available" basis, without any warranty of any
kind. ACI and the Third Party Content Providers disclaim any warranty as to this spreadsheet and/or the Content,
including without limitation, any implied warranty of merchantability or fitness for a particular purpose, in addition to
any implied warranty of title and non-infringement of any intellectual property right ACI does not warrant or verify
the source or accuracy of any data or information used in this spreadsheet by the user.

11. LIMITAION OF LIABILITIES AND EXCLUSION OF DAMAGES. You assume all risk and responsibility from any
use of this spreadsheet. In no event shall ACI or the Third Party Content Providers be liable for any direct, indirect,
consequential, incidental, special, or punitive damages arising out of or in anyway connected with (1) The users of
this spreadsheet or the Content, (2) Any change to the Content, (3) Errors, omissions, misprints, or technical,
typographical, calculation, or any other errors appearing on or by using this spreadsheet, (4) Any action or inaction
by you based on this spreadsheet or the content or your reliance on this spreadsheet or Content, (5) Data or
information used in connection with this spreadsheet. These limitations apply without regard to whether any such
claim may be grounded in contract, tort, strict, liability in tort, or any other theory.

12. LAW AND VENUE. The validity, performance and construction of these terms of use shall be governed by the
laws of the State of Michigan and the United States of America. You and your agents consent to the exclusive
jurisdiction of the courts of Oakland County, Michigan for any cause of action relating to the use of the this
spreadsheet.

13. CHANGES AND MODIFICATIONS. ACI reserves the right, in its sole discretion, to change these Terms and
Conditions. | have read the foregoing and | agree to abide by and be bound by these Terms and Conditions.
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Section Properties and Geometry

Number of Bars Per Layer

No. layers: 3 Layer d (in.) |[No.long.bars| A (in.?)
f = 5,000(psi 3 2.500 3 2.37
B, = 0.80 2 12.000 2 1.58
= 24]in. 1 21.500 3 2.37
= 24]in. 0.000 0.00
= 60|ksi 0.000 0.00
E = 29,000(ksi 0.000 0.00
Tie bar size: 4 0.000 0.00
Cl. cover to tie = 1.50(in. 0.000 0.00
Long. bar size: 8 0.000 0.00
0.000 0.00
x 6.32
b
d, = 21.50in. I —
c/c bar sp. (h) = 9.50in. OK H ¢ o .__Ldn
c/c bar sp. (b) = 9.50in. OK * i
[Min. cl. sp. (in.) = 1.50in. (7.6.3) ® 00 d,

Strain Definitions

fy/E= 0.00207 Input section geometry
Eou = 0.003 including number of bars in
Ductile Strain = 20.005 the highlighted regions.
Brittle Strain : _O'OOOS Sheet will check to ensure
Prension conrotes : bar spacing is adequate.
(pcomp controlled = 065
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Pure Compression

P=0.8(0.85f c™" A_c+f yA_g=0.85f c™" (A_g—A_st )+f_y This point corresponds to
= 0.65 A_st) the ACl maximum
P,= 2,800.3 kips ¢=0.65 (Compression Controlled) allowable load with a
oP, = 1,820.2 kips minimum eccentricity of
OP,an = 1,456.2 Kips CaIcuIatLon assumesAtDIaE1cglumn has approprlate ties 20%
UTTU CUTITITICTTIICTIU LU ACT J410 D'JC\_III\_ULIUI 10,

Pure Tension

This point corresponds to
0= 0.9 P=f_y A_st the maximum tensile
P,= -379.2 kips ¢=0.9 (Tension Controlled) capacity of the steel within
the concrete section.
oP, = -341.3 kips
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Pure Bending

Z= -8.56871
f = 5,000 psi gt= -0.0177284
B, = 0.80 c= 3.11in. Note: Compression is positive
= 24in. a= 2.49in.
= 24in. P = 0.0 kips C. = 253.9 kips ° E o]d,
f = 60 ksi M = 364.3 ft-kips M Cc = 2276kips h|e o |d,
E = 29,000 ksi e o o|d,
smin — 0.00in.? o= 0.900
smax 0.00in.?
g=  -0.00207 0.0 kips Pure Bending Point
ecu = 0.003 327.8 ft-kips
1.) The pure bending
point is where the
Steel Data interaction diagr.am
Layer d, (in.) A, (in2) |e, (infin.)| f (ksi) Fsi (kips) dsi (in) | M, (ft-kips) Z:rrr?osri\egntfchaex)i:)axvlvshere e
3 2.500] 2.37 0.00059] 12.9 30.5 9.5 241 axial load capacity is
2 12.000] 1.58 -0.00207[ -60.0 -94.8 0.0 0.0 zero.
1 21.500| 2.37 -0.00207[ -60.0 -142.2 -9.5 112.6
0.000] 0.00 0.00000] 0.0 0.0 0.0 0.0
0.000{ 0.00 0.00000; 0.0 0.0 0.0 0.0
0.000[ 0.00 0.00000; 0.0 0.0 0.0 0.0
0.000[ 0.00 0.00000; 0.0 0.0 0.0 0.0
0.000[ 0.00 0.00000; 0.0 0.0 0.0 0.0
0.000[ 0.00 0.00000; 0.0 0.0 0.0 0.0
0.000[ 0.00 0.00000; 0.0 0.0 0.0 0.0
)y 6.32 -206.5 136.69
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Balanced Point

f = 5,000 psi c= 12.721in. Note: Compression is positive
B, = 0.80 a= 10.1796 in.
b= 24in. P,= 1,029.4 kips C,= 1,038.3 kips b ]
h= 24in. M, = 815.1 ft-kips M ™ 597.9 A ee d
[} oY
f, = 60 ksi q
o &0 1
E = 29,000 ksi Q= 0.65
ain = 0.000in.2
s max = 0.000in.2 oP = 669.1 kips At Bal 4 Poi
=  -0.00207 oM _ = 529.8 ft-kips t Balanced Point
gcu = 0.003 1.) At balanced point,
extreme layer of tension
_ . Steel Data _ steel yields at the same
Layer d (in.) | A;(in?) |g, (infin.)| f; (ksi) Fsi (kips) dsi (in) | M, (ft-kips) load as the concrete
3 2.500| 2.37 0.00207| 55.8 132.1 9.5 104.6 reaches its maximum
2 12.000f 1.58 0.00017 0.7 1.1 0.0 0.0 usable strain.
1 21.500f 2.37 -0.00207| -60.0 -142.2 -9.5 112.6
0.000[ 0.00 0.00000 0.0 0.0 0.0 0.0
0.000[ 0.00 0.00000 0.0 0.0 0.0 0.0
0.000[ 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
)y 6.32 -9.0 217.18
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Stress = 0 fy

Z= 0.0
et = 0.0
f = 5,000 psi c= 21.50in. Note: Compression is positive
B, = 0.80 a= 17.20in. b
b= 24 in. P = 1,940.6 kips C, = 1,754 .4 Kips e o o|d,
h= 24in. M = 601.7 ft-kips M Cc = 4971kips hle e|d
f = 60 ksi o o oG
E, = 29,000 ksi 0= 0.650
omin = 0.000in.2
— 0.000in.2 1,261.4 kips
g = -0.00207 391.1 ft-kips At z=0:
ECu = 0.003
1.) Strain in extreme
Stecl Data tension Iayer is zero. _
Layer d(n) | A, (n2) [e, (niin)[ T, (ksi) Fsi (kips) dsi (in) | M., (ft-kips) &?;Glla?enr?lfenng%\;ellggs in
3 2.500] 2.37 0.00207( 55.8 132.1 9.5 104.6 splices are required.
2 12.000f 1.58 0.00133| 34.2 54.0 0.0 0.0 Compression lap splices
1 21.500] 2.37 0.00000 0.0 0.0 0.0 0.0 are no longer allowed.
0.000; 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
by 6.32 186.2 104.60
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Stress = 0.5 fy

Z= 0.5
gt= 0.00103
fo= 5,000 psi c= 15.99in. Note: Compression is positive
B, = 0.80 a= 12.79in. b
b= 24 in. P = 1,393.1 kips C, = 1,304.6 Kips e o o|d,
h= 24in. M = 770.2 ft-kips M Cc = 609.3kips h|e e|d
f,= 60 ksi ° o ofd
E, = 29,000 ksi 0= 0.650
smin 0.000 !n.2 At z=0.5 ey:
A, max = 0.000in.2 905.5 kips
g = -0.00207 500.7 ft-kips 1.) Length of tension lap
ECU = 0.003 splices are changed after
the strain in the tension
Steel Data steel reaches 0.5 gy.
Layer di (in.) ASi (in.2) € (in./in.) fsi (ksi) Fsi (kips) dsi (in) |\/|n5i (ft-kips)
3 2.500] 2.37 0.00207( 55.8 132.1 9.5 104.6
2 12.000f 1.58 0.00075( 17.4 27.6 0.0 0.0
1 21.500] 2.37 -0.00103| -30.0 -71.1 9.5 56.3
0.000; 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000{ 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
0.000f 0.00 0.00000 0.0 0.0 0.0 0.0
D 6.32 88.6 160.89
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Select Axial Load

Z=  -6.504
gt= -0.013457
f_= 5,000 psi c= 3.92in. Note: Compression is positive
B, = 0.80 a= 3.14in. b
b= 24 in. P = 100.0 kips C, = 319.8 kips e o o|d
h= 24 in. M = 441.7 ft-kips M Cc = 278.0kips h|e e|d
f = 60 ksi ° o ofd
E.= 29,000 ksi 0= 0.900
o = 0.00in.2
smax 0.00in.* 90.0 kips 1. Enter nominal
g,= 0.00207 397.6 ft-kips strength value in
€ = 0.003 the P, box.
Spreadsheet will
Layer | d,(in.)[ A, (in? [e_ (in./in.) . (ksi) Fsi dsi M_ (ft-Kips) output data
3 2500 2.37 0.00109 27.3 64.6 9.5 51.1 including:
2 12.000] 1.58 -0.00207 60.0 94.8 0.0 0.0 a. Steel
1 21500 2.37 -0.00207 -60.0 -142.2 9.5 112.6 Strains/Stresses
0.000| 0.00 0.00000 0.0 0.0 0.0 0.0 b.®
0.000]  0.00 0.00000 0.0 0.0 0.0 0.0 c. Nominal Moment
0.000] 0.00 0.00000 0.0 0.0 0.0 0.0 Capacity
0.000[ 0.00 0.00000 0.0 0.0 0.0 0.0 d. Design Axial
0.000] 0.00 0.00000 0.0 0.0 0.0 00 Load and Moment
0.000] 0.00 0.00000 0.0 0.0 0.0 0.0 Capacity.
0.000 0.00 0.00000 0.0 0.0 0.0 0.0
) 6.32 172.4 163.71
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Z (arbitrary) 1.000 0.990 0.980 0.970 0.960 0.950
& 0.00207 0.00205 0.00203 0.00201 0.00199 0.00197
c 69.28 67.77 66.33 64.95 63.62 62.35
a 24.00 24.00 24.00 24.00 24.00 24.00
Cc 2448.00 2448.00 2448.00 2448.00 2448.00 2448.00

€s1 0.002069 0.002069 0.002069 0.002069 0.002069 0.002069
£s2 0.002069 0.002069 0.002069 0.002069 0.002069 0.002069
€s3 0.002069 0.002048 0.002028 0.002007 0.001986 0.001966
£s4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
€s5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
£s6 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
€s7 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
£s8 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
€s9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
£s10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Fs1 132.13 132.13 132.13 132.13 132.13 132.13
Fs2 132.13 132.13 132.13 132.13 132.13 132.13
Fs3 132.13 130.71 129.28 127.86 126.44 125.02
Fs4 0.00 0.00 0.00 0.00 0.00 0.00
Fs5 0.00 0.00 0.00 0.00 0.00 0.00
Fs6 0.00 0.00 0.00 0.00 0.00 0.00
Fs7 0.00 0.00 0.00 0.00 0.00 0.00
Fs8 0.00 0.00 0.00 0.00 0.00 0.00
Fs9 0.00 0.00 0.00 0.00 0.00 0.00
Fs10 0.00 0.00 0.00 0.00 0.00 0.00

d Concrete 0.00 0.00 0.00 0.00 0.00 0.00
d1 9.50 9.50 9.50 9.50 9.50 9.50
d2 0.00 0.00 0.00 0.00 0.00 0.00
d3 -9.50 -9.50 -9.50 -9.50 -9.50 -9.50
d4 0.00 0.00 0.00 0.00 0.00 0.00
d5 0.00 0.00 0.00 0.00 0.00 0.00
d6 0.00 0.00 0.00 0.00 0.00 0.00
d7 0.00 0.00 0.00 0.00 0.00 0.00
d8 0.00 0.00 0.00 0.00 0.00 0.00
d9 0.00 0.00 0.00 0.00 0.00 0.00

d10 0.00 0.00 0.00 0.00 0.00 0.00
Mn Concrete 0.00 0.00 0.00 0.00 0.00 0.00
Mn1 104.60 104.60 104.60 104.60 104.60 104.60
Mn2 0.00 0.00 0.00 0.00 0.00 0.00
Mn3 -104.60 -103.48 -102.35 -101.22 -100.10 -98.97
Mn4 0.00 0.00 0.00 0.00 0.00 0.00
Mn5 0.00 0.00 0.00 0.00 0.00 0.00
Mn6 0.00 0.00 0.00 0.00 0.00 0.00
Mn7 0.00 0.00 0.00 0.00 0.00 0.00
Mn8 0.00 0.00 0.00 0.00 0.00 0.00
Mn9 0.00 0.00 0.00 0.00 0.00 0.00
Mn10 0.00 0.00 0.00 0.00 0.00 0.00
Pn 2844.39 2842.97 2841.54 2840.12 2838.70 2837.28
Mn 0.00 1.13 2.25 3.38 4.50 5.63
(") 0.65 0.65 0.65 0.65 0.65 ﬁg%uments
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@Pn 1456.18 1456.18 1456.18 1456.18 1456.18 1456.18
®Mn 0.00 0.73 1.46 2.20 2.93 3.66
General Point Interpolation
Cell # P V4
100.25 -6.50
607 100.00 -6.5044
86.36 -6.75
Pure Bending Interpolation
Cell # P
2.858206959 -8.5
615 0 -8.5687
-7.54190577 -8.75
Documents
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-9.50 -9.50 -9.50 -9.50 -9.50 -9.50 -9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
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0.590 0.580 0.570 0.560 0.550 0.540 0.530
0.00122 0.00120 0.00118 0.00116 0.00114 0.00112 0.00110
36.25 35.83 35.43 35.03 34.64 34.26 33.89
24.00 24.00 24.00 24.00 24.00 24.00 24.00
2448.00 2448.00 2448.00 2448.00 2448.00 2448.00 2448.00
0.002069 0.002069 0.002069 0.002069 0.002069 0.002069 0.002069
0.002007 0.001995 0.001984 0.001972 0.001961 0.001949 0.001938
0.001221 0.001200 0.001179 0.001159 0.001138 0.001117 0.001097
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-9.50 -9.50 -9.50 -9.50 -9.50 -9.50 -9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
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104.60 104.60 104.60 104.60 104.60 104.60 104.60
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-58.45 -57.32 -56.19 -55.07 -53.94 -52.82 -51.69
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
2781.82 2779.60 2777.39 277517 2772.96 2770.74 2768.53
46.16 47.28 48.41 49.53 50.66 51.78 52.91
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0.520 0.510 0.500 0.490 0.480 0.470 0.460
0.00108 0.00106 0.00103 0.00101 0.00099 0.00097 0.00095
33.52 33.16 32.82 32.47 32.14 31.81 31.49
24.00 24.00 24.00 24.00 24.00 24.00 24.00
2448.00 2448.00 2448.00 2448.00 2448.00 2448.00 2448.00
0.002069 0.002069 0.002069 0.002069 0.002069 0.002069 0.002069
0.001926 0.001915 0.001903 0.001891 0.001880 0.001868 0.001857
0.001076 0.001055 0.001034 0.001014 0.000993 0.000972 0.000952
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
132.13 132.13 132.13 132.13 132.13 132.13 132.13
122.31 121.51 120.72 119.92 119.13 118.34 117.54
63.87 62.45 61.03 59.61 58.18 56.76 55.34
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.50 9.50 9.50 9.50 9.50 9.50 9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-9.50 -9.50 -9.50 -9.50 -9.50 -9.50 -9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
104.60 104.60 104.60 104.60 104.60 104.60 104.60
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-50.56 -49.44 -48.31 -47.19 -46.06 -44.94 -43.81
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
2766.31 2764.09 2761.88 2759.66 2757.45 2755.23 2753.02
54.04 55.16 56.29 57.41 58.54 59.66 60.79
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0.450 0.440 0.430 0.420 0.410 0.400 0.390
0.00093 0.00091 0.00089 0.00087 0.00085 0.00083 0.00081
31.18 30.87 30.56 30.27 29.98 29.69 29.41
24.00 24.00 24.00 24.00 23.98 23.75 23.53
2448.00 2448.00 2448.00 2448.00 2446.04 2422.74 2399.89
0.002069 0.002069 0.002069 0.002069 0.002069 0.002069 0.002069
0.001845 0.001834 0.001822 0.001811 0.001799 0.001787 0.001776
0.000931 0.000910 0.000890 0.000869 0.000848 0.000828 0.000807
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
132.13 132.13 132.13 132.13 132.13 132.13 132.13
116.75 115.96 115.16 114.37 113.58 112.78 111.99
53.92 52.50 51.07 49.65 48.23 46.81 45.39
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.01 0.12 0.24
9.50 9.50 9.50 9.50 9.50 9.50 9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-9.50 -9.50 -9.50 -9.50 -9.50 -9.50 -9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 1.96 25.00 47.17
104.60 104.60 104.60 104.60 104.60 104.60 104.60
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-42.68 -41.56 -40.43 -39.31 -38.18 -37.06 -35.93
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
2750.80 2748.58 2746.37 2744.15 2739.98 2714.46 2689.39
61.92 63.04 64.17 65.29 68.38 92.54 115.84
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0.380 0.370 0.360 0.350 0.340 0.330 0.320
0.00079 0.00077 0.00074 0.00072 0.00070 0.00068 0.00066
29.14 28.87 28.60 28.34 28.09 27.83 27.59
23.31 23.09 22.88 22.67 22.47 22.27 22.07
2377.46 2355.44 2333.83 2312.62 2291.78 2271.32 2251.22
0.002069 0.002069 0.002069 0.002069 0.002069 0.002069 0.002069
0.001764 0.001753 0.001741 0.001730 0.001718 0.001707 0.001695
0.000786 0.000766 0.000745 0.000724 0.000703 0.000683 0.000662
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
132.13 132.13 132.13 132.13 132.13 132.13 132.13
111.19 110.40 109.61 108.81 108.02 107.23 106.43
43.96 42.54 41.12 39.70 38.28 36.85 35.43
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.35 0.45 0.56 0.66 0.77 0.87 0.96
9.50 9.50 9.50 9.50 9.50 9.50 9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-9.50 -9.50 -9.50 -9.50 -9.50 -9.50 -9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
68.51 89.06 108.84 127.89 146.25 163.93 180.96
104.60 104.60 104.60 104.60 104.60 104.60 104.60
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-34.80 -33.68 -32.55 -31.43 -30.30 -29.18 -28.05
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
2664.75 2640.52 2616.69 2593.26 2570.21 2547.53 2525.22
138.31 159.98 180.89 201.07 220.55 239.35 257.51
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0.310 0.300 0.290 0.280 0.270 0.260 0.250
0.00064 0.00062 0.00060 0.00058 0.00056 0.00054 0.00052
27.35 27.11 26.88 26.65 26.42 26.20 25.98
21.88 21.69 21.50 21.32 21.14 20.96 20.78
2231.47 2212.07 2193.00 2174.26 2155.83 2137.71 2119.90
0.002069 0.002069 0.002069 0.002069 0.002069 0.002069 0.002069
0.001684 0.001672 0.001660 0.001649 0.001637 0.001626 0.001614
0.000641 0.000621 0.000600 0.000579 0.000559 0.000538 0.000517
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
132.13 132.13 132.13 132.13 132.13 132.13 132.13
105.64 104.84 104.05 103.26 102.46 101.67 100.88
34.01 32.59 31.17 29.74 28.32 26.90 25.48
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.06 1.16 1.25 1.34 1.43 1.52 1.61
9.50 9.50 9.50 9.50 9.50 9.50 9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-9.50 -9.50 -9.50 -9.50 -9.50 -9.50 -9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
197.37 213.19 228.44 243.13 257.30 270.96 284.13
104.60 104.60 104.60 104.60 104.60 104.60 104.60
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-26.92 -25.80 -24.67 -23.55 -22.42 -21.30 -20.17
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
2503.25 2481.63 2460.35 2439.39 2418.75 2398.42 2378.39
275.05 291.99 308.37 324.19 339.48 354.26 368.56
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0.240 0.230 0.220 0.210 0.200 0.190 0.180
0.00050 0.00048 0.00046 0.00043 0.00041 0.00039 0.00037
25.76 25.55 25.35 25.14 24.94 24.74 24.55
20.61 20.44 20.28 20.11 19.95 19.79 19.64
2102.38 2085.15 2068.20 2051.52 2035.10 2018.95 2003.06
0.002069 0.002069 0.002069 0.002069 0.002069 0.002069 0.002069
0.001603 0.001591 0.001580 0.001568 0.001557 0.001545 0.001533
0.000497 0.000476 0.000455 0.000434 0.000414 0.000393 0.000372
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
132.13 132.13 132.13 132.13 132.13 132.13 132.13
100.08 99.29 98.50 97.70 96.91 96.11 95.32
24.06 22.63 21.21 19.79 18.37 16.95 15.52
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.69 1.78 1.86 1.94 2.02 2.10 2.18
9.50 9.50 9.50 9.50 9.50 9.50 9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-9.50 -9.50 -9.50 -9.50 -9.50 -9.50 -9.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
296.82 309.07 320.88 332.27 343.25 353.85 364.07
104.60 104.60 104.60 104.60 104.60 104.60 104.60
0.00 0.00 0.00 0.00 0.00 0.00 0.00
-19.04 -17.92 -16.79 -15.67 -14.54 -13.42 -12.29
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
2358.65 2339.20 2320.03 2301.14 2282.51 2264.14 2246.03
382.38 395.75 408.69 421.20 433.31 445.04 456.38
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0.170 0.160 0.150 0.140 0.130 0.120 0.110
0.00035 0.00033 0.00031 0.00029 0.00027 0.00025 0.00023
24.36 24.17 23.98 23.80 23.62 23.44 23.26
19.48 19.33 19.18 19.04 18.89 18.75 18.61
1987.41 1972.00 1956.83 1941.89 1927.18 1912.69 1898.42
0.002069 0.002069 0.002069 0.002069 0.002069 0.002069 0.002069
0.001522 0.001510 0.001499 0.001487 0.001476 0.001464 0.001453
0.000352 0.000331 0.000310 0.000290 0.000269 0.000248 0.000228
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
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