
Hi-
U

O:

n

F3

M agrieplane International •  Massachusetts Institute o f Technology 
United Engineers and Constructors •  Raytheon Equipment Division  

Failure Analysis Associates •  Bromwell & Carrier 
Beech Aircraft Corporation •  Process Systems International

SYSTEM CONCEPT DEFINITION REPORT' • 0
for the

SUPPLEMENT C:
STRUCTURE - PART 1 OF 2

,̂ 1-jfV *•5̂  ’ '-1Sf =• 1
*  * '

Magneplane International, Inc
Jet Aviation Terminal, Hanscom Field West 
Bedford, Massachusetts 01730  
phone: 617 274 8750; fax: 617 274 8747

ftlt-I 11 ' Advanced Systems



Magneplane International
National Mag/ev Initiative

System  Concept Definition Report 
September 1992

VO L.

1

2

3

4

5

6

7
8

INDEX TO VOLUMES

S E C T IO N S

EXECUTIVE SUMMARY MAGLEV SYSTEM REQUIREMENTS MAGNEPLANE SYSTEM SPECIFICATIONS GLOSSARY
3.2. SYSTEM DESCRIPTION (VEHICLE, MAGWAY, and SYSTEMWIDE)

5.3.2. TRADEOFF ANALYSES

5.3.3. PARAMETRIC PERFORMANCE REPORT5.3.4. ENERGY ANALYSIS5.3.5. MAINTENANCE PLAN5.3.6. MAGNETIC FIELD ANALYSIS5.3.7. ADVANTAGES AND DISADVANTAGES
5.3.8. PRELIMINARY ENVIRONMENTAL REPORT5.3.9. TEST PLAN5.3.10. SAFETY PLAN5.3.11. LIFE CYCLE COST REPORT53.12. COST ESTIMATE FOR SYSTEM DEVELOPMENT 5.3.13. EXTERNAL BENEETTS
RESPONSES TO COE COMMENTSSUPPLEMENT A: BACKUP MATERIALS FOR MAGWAY FOUNDATIONS SUPPLEMENTS: BACKUP MATERIALS FOR COSTS
SUPPLEMENT C: BACKUP MATERIALS FOR MAGWAY STRUCTURE

SUPPLEMENT D: VECHICLE SPECIFICATION SUPPLEMENT E: LSM WINDINGS INDUCTANCE CALCULATIONS SUPPLEMENT F: VEHICLE DYNAMIC RESPONSE EQUATIONS SUPPLEMENT G: ROUTE ANALYSIS TOOLS SUPPLEMENT H: HEAVE DAMPING CAPABILITY ANALYSIS SUPPLEMENT I: BACKUP MATERIAL FOR CONTROL AND COMMUNICATION



Magnep/ane International
National Maglev Initiative

System Concept Definition Report 
September 1992

LIMITED RIGHTS NOTICE
(a) These data are submitted with limited rights under Government contract No. DTFR53-92-C-00006. These data may be reproduced and used by die Government with the express limitation that they will not, without written permission of the Contractor, be used for purposes of manufacture nor disclosed outside the Government; except that the Government may disclose these data outside the Government for the following purposes, provided that die Government makes such disclosure subject to prohibition against further use and disclosure:

(j) This data shall be available, in whole or in part, for use within the Government for the purpose of analysis, and future system acquisition planning. This data may be combined with other data to form a unified system performance definition or acquisition plan. The data may then be made available to other members of the Government or potential non-Govemment sources which possess a bona fide interest in the Maglev program. This includes the. incorporation of said data into future acquisitions for Maglev system development or any other procurement. The data may also be made available for review and comment by private sources commissioned by the Government.
(ii) Review and comment by private sources commissioned by the Government.

(b) This Notice shall be marked on any reproduction of these data, in whole or in part.
(End of notice)
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BACKUP MATERIAL-MAGWAY STRUCTURE
LEVITATION PLATES (Report reference section 3.2.2*b)
The following pages provide backup calculations for the
levitation plate box beams. Please refer to section 3.2.2.b
of the report for further discussion and summary of results.
Contents:
LB-1 thru A101 Dynamic analysis of the box beam as a multi­

span (1-4) beam subjected to moving loads, 
(spanning in a direction parallel to the 
direction of travel)

LS-1 thru 56 Dynamic analysis of the top 0.02 m thick 
guideway sheet as a curved panel 
supported by the four longitudional stiffeners

LT-1 thru 83 Thermal analysis of the box beam based on
worst case heating from electromagnetic drag.

LC-1 thru 12 Dynamic analysis of a banked curve section of 
the levitation box beam
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Section Properties For Guideway Sheet Cross-section (D=.4064 m)
Radius To Inside Of Guideway Sheet, R - 2.100000E+00
Half Angle, ALPHA------------------ •--  2.092483E+01
Depth Of Section, D -------------------  4.064000E-01
Thickness Of Guideway Sheet, T1 ------  2.000000E-02
Thickness Of Outer Sheet, T2 ---------- 4.762500E-03
Thickness Of Web Plates, T3 ----------- 6.350000E-03

Section Properties:
Cross-sectional A r e a --------------- --- 4.922755E-02
Centroidal Location In 1-1 Direction —  O.OOOOOOE+OO 
Centroidal Location In 2-2 Direction —  2.163617E+00

Bending About Centroidal Axis Parallel To 1-1 Axis:
Moment Of Inertia ---------------------  1.283436E-03
Section Modulus (Inside) -------------- 6.350096E-03
Section Modulus (Outside) ------------- 3.744168E-03

Bending About Centroidal Axis Parallel To 2-2 Axis:
Moment Of Inertia 
Section Modulus -

1.199579E—02 
1.340098E—02
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PROGRAM DY NACB

STRUCTURAL PARAMETERS
NN NE NRN E RHO
17 16 5 6.8950E+10 2.7126E+03

NODAL COORDINATES

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

NODE X
1 0. OOOOE+OO
2 1.1430E+00
3 2.2860E+00
4 3.4290E+00
5 4.5720E+00
6 5.7150E+00
7 6.8580E+00
8 8.0010E+00
9 9.1440E+00

10 1.0287E+01
11 1.1430E+01
12 1.2573E+01
13 1.3716E+01
14 1.4859E+01
15 1.6002E+01
16 1.7145E+01
17 1.8288E+01

ELEMENT INFORMATION
ELEM. J K AX ZI EL

1 1 2 4.9228E-02 1.2834E-03 1.1430E+00
2 2 3 4.9228E-02 1.2834E-03 1.1430E+00
3 3 4 4.9228E-02 1.2834E-03 1.1430E+00
4 4 5 4.9228E-02 1.2834E-03 1.1430E+00
5 5 6 4.9228E-02 1.2834E-03 1.1430E+00
6 6 7 4.9228E-02 1.2834E-03 1.1430E+00
7 7 8 4.9228E-02 1.2834E-03 1.1430E+00
8 8 9 4.9228E-02 1.2834E-03 1.1430E+00
9 9 10 4.9228E-02 1.2834E-03 1.1430E+00

10 10 11 4.9228E-02 1.2834E-03 1.1430E+00
11 11 12 4.9228E-02 1.2834E-03 1.1430E+00
12 12 13 4.9228E-02 1.2834E-03 1.1430E+00
13 13 14 4.9228E-02 1.2834E-03 1.1430E+00
14 14 15 4.9228E-02 1.2834E-03 1.1430E+00
15 15 16 4.9228E-02 1.2834E-03 1.1430E+00
16 16 17 4.9228E-02 1.2834E-03 1.1430E+00

NODAL RESTRAINTS
NODE NR1 NR2

1 1 0
5 1 0
9 1 0

13 1 0
17 1 0

NUMBER OF DEGREES OF FREEDOM: NDF = 29
NUMBER OF NODAL RESTRAINTS: NNR = 5
OUTPUT KEY FOR MODAL ANALYSIS: IMO = 0
STIFFNESS MATRIX DECOMPOSED
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Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth
MODE FREQUENCY'-- (Hz)' 1 6.1189E+01

2 7.1391E+01
3 9.5625E+01

— 4 1.2360E+02
] 5 2.4566E+02■ / 6 2.6677E+02

7 3.1162E+02
/ *1 8 3.6013E+02

9 5.6062E+02
c 10 5.9309E+02

11 6.6070E+02
r~i 12 7.3072E+02
i i
r 13 . 1.0864E+03_■ 14 1.1335E+03

15 1.2407E+03,r~'l ; 16 1.3680E+03
j 17 1.72 68E+03\_j 18 1.8288E+03

19 2.0228E+03
r~) 20 2.2432E+03
i i 21 2.7306E+03

22 2.9143E+03
23 3.2297E+03

r« 24 3.5800E+03
i 25 4.0909E+03'— 26 4.3620E+03

n
27
28

4.6759E+03 
4.89 78E + 03

n

ni i
L i

29 4.9783E+03

r i
! ij

n
u

t_
i !
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Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 ra Spans, .4064 m Depth

*** LOADING NUMBER 1 OF 1 ***
DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR

1 1000 5.0000E-04 0.OOOOE+OO
INITIAL CONDITIONS
NNID NNIV

0 0
APPLIED ACTIONS

NLN NEL IML
0 0 12

MOVING LOADS
P V0P A0P SPACING

-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.9648E+04 1.3411E+02 0.OOOOE+OO 2.6401E+01
-2.9648E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.9648E+04 1.3411E+02 0.OOOOE+OO 0.OOOOE+OO

GROUND ACCELERATIONS 
IGA 0

DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000
OUTPUT

IWR
2

SELECTION 
IPL NNO 

1 4
NEO

7
NRO

5
NODES (DISPL.) : 3 7 11 15
ELEMENTS: 2 4 6 8 10 12 14

NODES (REACT.) 1 5 9 13 17
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Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

*** LOADING NUMBER 1 OF 1 ***
DISPLACEMENT TIME HISTORY FOR NODE 3

UY ROTZ
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

7.7914E-04 2.3099E—04
2.6850E-01 1.6000E-02

-2.1906E-03 -6.4497E-05 
2.3900E-01 3.5500E-02

DISPLACEMENT TIME HISTORY FOR NODE 7
UY ROTZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

8.6354E-04 1.4713E-04 
2.4050E-01 8.9000E-02 
1.5271E-03 -1.8851E-04 
5.8500E-02 2.6500E-02

DISPLACEMENT TIME HISTORY FOR NODE 11
UY ROTZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

7.1649E—04 1.8183E-04
1.2400E-01 1.2600E-01

-1.6541E-03 -1.5143E-04 
3.0700E-01 6.1500E-02

DISPLACEMENT TIME HISTORY FOR NODE 15
UY ROTZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

7.8645E-04 6.4285E-05
3.0750E-01 3.3000E-01

-2.0233E-03 -2.3428E-04 
1.2700E-01 3.4950E-01

'l:

i
Lj

i



Guideway Sheet Sect 300 Mph, 140 Passenger 4 x 4.572 m Spans
L& — A- Co

4064 m Depth

t

*** LOADING NUMBER 1 OF 1 ***
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 2

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 6.7590E+04 1.4386E+04 4.7194E+04 9.8257E+04
TIME OF MAXIMUM 2.3900E-01 2.6700E-01 1.7000E-02 2.3900E-01
MINIMUM -1.6146E+04 ■-8.0682E+04 -■2.7389E+04 -2.7159E+04
TIME OF MINIMUM 8.5000E-03 2.3700E-01 2.4750E-01 2.6850E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 7.5129E+03 3.8136E+04 1.2077E+05 1.5057E+04
TIME OF MAXIMUM 4.1250E-01 2.6850E-01 3.4000E-02 9.0000E-02
MINIMUM -9.4995E+04 •-5.0090E+04 -•9.9227E+03 -6.4427E+04
TIME OF MINIMUM 2.5500E-02 2.4250E-01 4.1250E-01 2.5500E-02
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 6

FY (J) MZ (J) FY (K) MZ(K)
MAXIMUM 7.5455E+04 4.8969E+04 3.6134E+04 7.5059E+04
TIME OF MAXIMUM 5.9500E-02 2.4050E-01 5.1000E-02 5.8000E-02MINIMUM —1.7811E+04 ■-4.8720E+04 -■3.6067E+04 -3.1092E+04
TIME OF MINIMUM 3.0600E-01 2.6950E-01 6.8000E-02 2.4050E—01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 8

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 2.2804E+04 3.9787E+04 1.1839E+05 2.0799E+04
TIME OF MAXIMUM 2.4000E-01 3.0550E-01 2.8150E-01 2.6500E-02MINIMUM -7.8409E+04 -4.6472E+04 -■2.4090E+04 -5.3558E+04TIME OF MINIMUM 5.9500E-02 2.8000E—01 2.3950E-01- 6.2000E-02
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 10

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 7.9483E+04 3.5486E+04 3.5418E+04 7.9460E+04
TIME OF MAXIMUM 9.3500E-02 2.7900E-01 8.5000E-02 3.0700E-01
MINIMUM -1.9860E+04 •-4.6647E+04 -•3.5771E+04 -2.5502E+04
TIME OF MINIMUM 1.2500E-01 3.0400E-01 3.1600E-01 3.4700E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 12

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 1.6123E+04 4.5017E+04 1.1334E+05 1.5250E+04
TIME OF MAXIMUM 2.8050E-01 1.2450E-01 1.0200E-01 6.0000E-02MINIMUM -7.8229E+04 •-4.7845E+04 -■1.8167E+04 -6.4102E+04
TIME OF MINIMUM 3.0700E-01 3.1050E-01 2.8100E-01 1.2550E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 14

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 9.0035E+04 3.8438E+04 2.7211E+04 9.2233E+04TIME OF MAXIMUM 1.2800E-01 3.0850E-01 1.1900E-01 1.2 600E-01MINIMUM -7.6539E+03 ■-4.8044E+04 -■4.6574E+04 —2.7344E+04TIME OF MINIMUM 2.7350E-01 1.2400E-01 3.5000E-01 3.0750E-01
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Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x  4 . 5 7 2 m Spans, .4064 m Depth

*** LOADING NUMBER 1 OF 1 ***
REACTION FORCE TIME HISTORY FOR NODE 1

FY MZ
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.0492E+05 8.3370E+01
1.7000E-02 2.1000E-02

-1.3019E+04 -1.6493E+02 
2.6700E-01 5.0000E-04

REACTION FORCE TIME HISTORY FOR NODE 5
FY MZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.4819E+05 8.0835E+01
3.9000E-02 2.6900E-01

-2.0927E+04 -1.3258E+02 
9.0000E-02 2.4800E-01

REACTION FORCE TIME HISTORY FOR NODE 9
FY MZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.4276E+05 8.9151E+01
7.4500E-02 6.4500E-02

-2.8991E+04 -1.2240E+02 
2.6500E-02 8.5000E-02

REACTION FORCE TIME HISTORY FOR NODE 13
FY MZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.4550E+05 7.9421E+01
1.1100E-01 3.3700E-01

-2.1541E+04 -1,2763E+02 
6.0000E-02 1.0250E-01

REACTION FORCE TIME HISTORY FOR NODE 17
FY MZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.1083E+05 
3.4950E-01 

-1.3365E+04 
3.0700E-01

7.9729E+01 
3.4600E-01-' 

-1.6884E+02 
1.5300E-01



DYNACB
Dynamic Analysis 

of
Continuous Beams 
U  . E  . S C .

Ymax - 7.7914E-04

time- .5000

Ymin - -2.1906E-03

Beam Fundamental Natural Frequency - 6.1109E+O1 Hz

Results at Node - 3
Displacement : Ymin - -2.1906E-03 (t - .2390) Ymax - 7.7914E-04 (t - .2685)
Guideway Sheet Sect. - 300 Mph. 140 Passenger. 4 x 4.572 m Spans, .4064 m Depth

Date: 4/ 1/1992
Time: 15: 7: 42
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DYNACB
Dynamic Analysis 

o f
Continuous Beams 
U  . E  . S  C  .

Ymax B.6354E-04

ft - .5000
t ime

Ymin - -1.527IE—03

Beam Fundamental Natural Frequency - 6.11S9E+01 Hz

Results at Node - 7
Displacement : Ymin - - 1 .5271E-03 (t - .0585) Ymax - 8.6354E-04(t - .2405)
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

Date: 4/ 1/1992
Time: 15: 7: 42 I

-0
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Dynamic Analysis 
o f

Continuous Beams 
U  . E  . S C .

D Y N A C B

Ymax - 7.1649E-04

- .3000

Beam Fundamental Natural Frequency - 6.1189E+Q1 Hz

Results at Node » 11
Displacement : Ymi
Guideway Sheet Sect.

■ 12

Till - -1 .654 IE—03 (t - .3070) Ymax - 7.1649E-04(t - .1240)
300 Mph. 140 Passenger. 4 x 4.572 m Spans. .4064 m Depth

time

i

Date: 4/ 1/1992
Time: 15: 7: 42
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DYNACB
Dynamic Analysis 

of
Continuous Beams 
U  . E . S C .

Ymax - 7.B645E-04

t - .5000

Beam Fundamental Natural Frequency 6.1189E+01 Hz

Results at Node - 15
Displacement : Ymin - -2.0233E-03 (t - .1270) Ymax - 7.B645E-04(t - .3075)
Guideway Sheet Sect. - 300 Mph. 140 Passenger. 4 x 4.572 m Spans. .4064 m Depth

time

Date: 4/ 1/1992
Time: 15: 7: 42

'-
77
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DYNACB
Dynamic Analysis 

of
Continuous Beams 
U  . E . S C .

t i me

Beam Fundamental Natural Frequency - 6.1189E+01 Hz

Results at Node - 1
Reaction : Fymin - -1.30 19E + 04 (t - .2670) Fymax - 1.0492E + 05(t - .0170)
Guideway sneet Sect. - 300 Mph, 140 Passenger. 4 x 4.572 m Spans. .'4064 m Depth

Date: 4/ 1/1992
Time: 15: 7: 42



Fymax - 1.4819E+05

- .5000

DYNACB
Dynamic Analysis 

of
Continuous Beams 
U . E . S C .

t ime

Fymin - -2.0927E+04

Beam Fundamental Natural Frequency - 6.11B9E+01 Hz

Results at Node - 5
Reaction : Fymin - -2.0927E + 04 (t - .0900) Fymax - 1.4819E + 05(t - .0390)
Guideway Sheet Sect. - 300 Mph. 140 Passenger. 4 x 4.572 m Spans, .4064 m Depth

□ate: 4/ 1/1992
Time: 15: 7: 42

IN.O)J>1



Dynamic Analysis 
o  f

Continuous Beams 
U . E . S C .

D Y N A C B

t i me

Beam Fundamental Natural Frequency - 6.11B9E+01 Hz

Results at Node - 9
Reaction : Fymin - -2.8991E+04 (t - .0265) Fymax - 1.4276E+05 (t - .0745)
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans. .4064 m Depth

Date: 4/ 1/1992
Time: 15: 7: 42 4?/

 -
V

-%
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DYNACB
Dynamic Analysis 

o  f
Continuous Beams
U . E . S C .

t  i  m e

I

Beam Fundamental Natural Frequency - 6.1189E+01 Hz

Results at Node - 13
Reaction : Fymin - -2.1541E+04 (t - .0600) Fymax - 1.4550E+05(t - .1110)
Guideway Sheet Sect. - 300 Mph, 140 Passenger. 4 x 4.572 m Spans, .4064 m Depth

Date: 4/ 1/1992
Time: 15: 7: 42
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DYNACB
Dynamic Analysis 

o f
Continuous Beams 
U . E . S C .

t ime

Beam Fundamental Natural Frequency - 6.1189E+01 Hz

Results at Node ", 17I
Reaction : Fymin - -1.3365E+04 (t - .3070) Fymax - 1.10B3E+05 (t - .3495)
Guideway Sheet Sect. - 300 Mpn, 140 Passenger. 4 x 4.572 m Spans, .4064 m Depth

Date: 4/ 1/1992
Time: 15: 7: 42

-7
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Mmax - 9.8257E+04

DYNACB
Dynamic Analysis 

o f
Continuous Beams 
U . E . S C .

t ime

Beam Fundamental Natural Frequency - 6.1189E+01 Hz
\

Results at Elem - 2 (End Node)
Bending Moment : Mmin - -2.7159E+04 (t - .2685) Mmax - 9.8257E+04 (t - .2390)
Guideway Sheet Sect. - 300 Mph, 140 Passenger. 4 x 4.572 m Spans. .4064 m Depth

Date: 4/ 1/1992
Time: 15: 7: 42

i
.1

'V
7



D y n a m i c  A n a l y s i s  
o f

Continuous Beams 
U .E . S C .

D Y N A C B

Mmax " 7.5059E+04

..5000

Beam Fundamental Natural Frequency 6.1189E+01 Hz

Results at Elem - 6 (End Node)
Bending Moment : Mmin - -3.1092E+04 (t - .2405) Mmax - 7.5059E+04(t - .0580)
Guid'eway Sheet Sect. - 300 Mph. 140 Passenger. 4 x 4.572 m Spans, .4064 m Depth

time

Date: 4/ 1/1992
Time: 15: 7: 42

S1
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Dynamic Analysis 
o f

Continuous Beams 
U  . E . S C .

D Y N A C B

Mmax - 7.9460E+04

Beam Fundamental Natural Frequency - 6.11B9E+01 Hz

Results at Elem - 10 (End Node)
Bending Moment : Mmin - -2.5502E+04 (t - .3470) Mmax - 7.9460E + 04(t - .3070)
Guideway Sheet Sect. - 300 Mph. 140 Passenger. 4 x 4.572 m Spans. .4064 m Depth

Date: 4/ 1/1992
Time: 15: 7: 42



Dynamic Analysis 
of

Continuous Beams

D Y N A C B

Mm in - -2.7344E+04

Beam Fundamental Natural Frequency - 6.1189E+01 Hz

Results at Elem - 14 (End Node)
Bending Moment : Mmin - -2.7344E+04(t - .3075) Mmax - 9.2233E+04(t - .1260)
Guideway Sheet Sect. - 300 Mph. 140 Passenger. 4 x 4.572 m Spans. .4054 m Depth

Date: 4/ 1/1S92
Time: 15: 7: 42
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PROGRAM DYNACB

STRUCTURAL PARAMETERS
NN NE NRN E RHO
17 16 5 6.8950E+10 2.7126E+03

NODAL COORDINATES

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

NODE X
1 0.0000E+00
2 1.1430E+00
3 2.2860E+00
4 3.4290E+00
5 4.5 720E+00
6 5.7150E+00
7 6.8580E+00
8 8.0010E+00
9 9.1440E+00

10 1.0287E+01
11 1.1430E+01
12 1.2573E+01
13 1.3716'E+Ol
14 1.4859E+01
15 1.6002E+01
16 1.7145E+01
17 1.8288E+01

ELEMENT INFORMATION
ELEM. J K AX ZI EL

1 1 2 4.9228E-02 1.2834E-03 1.1430E+00
2 2 3 4.9228E-02 1.2834E-03 1.1430E+00
3 3 4 4.9228E-02 1.2834E-03 1.1430E+00
4 4 5 4.9228E-02 1.2834E-03 1.1430E+00
5 5 6 4.9228E-02 1.2834E-03 1.1430E+00
6 6 7 4.9228E-02 1.2834E-03 1.1430E+00
7 7 8 4.9228E-02 1.2834E-03 1.1430E+00
8 8 9 4.9228E-02 1.2834E-03 1.1430E+00
9 9 10 4.9228E-02 1.2834E-03 1.1430E+00

10 10 11 4.9228E-02 1.2834E-03 1.1430E+00
11 11 12 4.9228E—02 1.2834E-03 1.1430E+00
12 12 13 4.9228E-02 1.2834E-03 1.1430E+00
13 13 14 4.9228E-02 1.2834E-03 1.1430E+00
14 14 15 4.9228E-02 1.2834E-03 1.143-0E+00
15 15 16 4.9228E-02 1.2834E-03 1.1430E+00
16 16 17 4.9228E-02 1.2834E-03 1.1430E+00

NODAL RESTRAINTS
NODE NR1 NR2

i 1 0
5 1 0
9 1 0

13 1 0
17 1 0

NUMBER OF DEGREES OF FREEDOM: NDF = 29 
NUMBER OF NODAL RESTRAINTS: NNR = 5
OUTPUT KEY FOR MODAL ANALYSIS: IMO = 0
STIFFNESS MATRIX DECOMPOSED
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Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth
HODE FREQUENCY

(Hz)
1 6.1189E+01
2 7.1391E+01
3 9.5625E+01
4 1.2360E+02
5 2.4566E+02
6 2.6677E+02
7 3.1162E+02
8 3.6013E+02
9 5.6062E+02

10 5.9309E+02
11 6.6070E+02
12 7.3072E+02
13 1.0864E+03
14 1.1335E+03
15 1.2407E+03
16 1.3680E+03
17 1.7268E+03
18 1.8288E+03
19 2.0228E+03
20 2.2432E+03
21 2.7306E+03
22 2.9143E+03
23 3.2297E+03
24 3.5800E+03
25 4.0909E+03
26 4.3620E+03
27 4.675 9E+03
28 4.8978E+03
29 4.9783E+03



1 & - A - Z 1
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

*** LOADING NUMBER 1 OF 1 *** 
DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR

1 1000 5.0000E-04 O.OOOOE+OO
INITIAL CONDITIONS 
NNID NNIV 0 0

APPLIED ACTIONS 
NLN NEL IML

0 0 12
MOVING LOADS

P V0P A0P SPACING
-1.4824E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-1.1496E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-1.1496E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-1.4824E+04 1.3411E+02 O.OOOOE+OO 1.0856E+01
-1.4824E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-1.1496E+04 1.3411E+02 O.OOOOE+OO 4.5000E—01
-1.1496E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-1.1496E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
—1.1496E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-1.4824E+04 1.3411E+02 O.OOOOE+OO O.OOOOE+OO

GROUND ACCELERATIONS 
IGA 0

DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000
OUTPUT SELECTION

IWR
2

IPL NNO 
1 4

NEO
7

NRO
5

NODES (DISPL.): 3 7 11 15
ELEMENTS: 2 4 6 8 10
NODES (REACT.): 1 5 9 13 17



L & - A - W
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

*** LOADING NUMBER 1 OF 1 ***
DISPLACEMENT TIME HISTORY FOR NODE 3

UY ROTZ
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

3.7110E-04 
1.5500E-01 

-1.0688E-03 
2.5500E-02

1.1849E-04 
1.1400E—01 

-3.2249E-05 
3.5500E-02

DISPLACEMENT TIME HISTORY FOR NODE 7
UY ROTZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

3.9743E-04 
2.7000E-02 

-7.6354E-04 
5.8500E-02

7 .7812E-05 
1.8750E-01 

-1.2299E-04 
1.2450E-01

DISPLACEMENT TIME HISTORY FOR NODE 11
UY ROTZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

3.6181E-04 
2.1950E-01 

-8.2670E-04 
1.9100E-01

1.2033E-04 
1.2600E-01 

-7.7 695E-05 
1.5950E-01

DISPLACEMENT TIME HISTORY FOR NODE 15
UY ROTZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

3.9748E-04 
1.9000E-01 

-9.7457E-04 
2.2250E-01

3.5397E-05 
2.1400E-01 

-1.2158E-04 
1.3650E-01



Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .

*** LOADING NUMBER 1 OF 1 ***
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 2

FY(J) MZ(J) FY (K) MZ (K)
MAXIMUM 3.3006E+04 7.0212E+03 2.3661E+04 4.8671E+04
TIME OF MAXIMUM 2.5500E-02 1.5600E-01 1.1450E-01 1.2450E-01
MINIMUM -8.0731E+03 ■-3.9441E+04 -■1.3491E+04 -1.2863E+04
TIME OF MINIMUM 8.5000E-03 2.3500E-02 3.4000E-02 1.5550E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 4.2967E+03 1.8630E+04 6.0386E+04 7.9010E+03
TIME OF MAXIMUM 2.OOOOE-Ol 1.5350E-01 3.4000E-02 1.8850E-01
MINIMUM -4.8180E+04 ■-2.4606E+04 -■5.4849E+03 -3.5040E+04
TIME OF MINIMUM 1.2300E-01 2.9000E-02 2.0000E-01 1.2300E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 6

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 3.7728E+04 2.4902E+04 1.8067E+04 3.7530E+04
TIME OF MAXIMUM 5.9500E-02 1.2500E-01 5.1000E-02 5.8000E-02
MINIMUM -8.9354E+03 ■-2.4085E+04 -■1.8033E+04 -1.4121E+04
TIME OF MINIMUM 1.9000E-01 1.5350E-01 6.8000E-02 2.7000E-02
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 8

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 1.4475E+04 1.9681E+04 5.7983E+04 2.0408E+04
TIME OF MAXIMUM 1.2450E-01 1.9050E-01 6.8000E-02 1.2450E-01
MINIMUM -3.9204E+04 ■-2.3060E+04 -•1.5004E+04 —2.7407E+04
TIME OF MINIMUM 5.9500E-02 1.6400E-01 1.2600E-01 1.8700E—01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 10

FY (J) MZ (J) FY (K) MZ(K)
MAXIMUM 3.9742E+04 1.7687E+04 1.7709E+04 3.9716E+04
TIME OF MAXIMUM 9.3500E-02 6.1500E-02 8.5000E-02 1.9000E-01
MINIMUM -1.2851E+04 ■-2.2832E+04 -■1.8841E+04 -1.2613E+04
TIME OF MINIMUM 1.2400E-01 1.8800E-01 2.0000E-01 2.1900E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 12

FY( J) MZ (J) FY (K) MZ (K)
MAXIMUM 7.7461E+03 2.2546E+04 5.6660E+04 8.2685E+03
TIME OF MAXIMUM 1.6500E-01 2.2150E-01 1.0200E-01 1.5800E-01
MINIMUM —3.8674E+04 ■-2.3515E+04 -•8.8215E+03 -3.5130E+04
TIME OF MINIMUM 1.9100E-01 9-7000E-02 1.6600E-01 1.2450E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 14

FY (J) MZ (J) FY (K) . MZ(K)
MAXIMUM 4.4998E+04 1.8930E+04 1.3913E+04 4.4578E+04
TIME OF MAXIMUM 1.2800E-01 1.9150E-01 2.1700E-01 2.2350E-01
MINIMUM —4.8932E+03 ■-2.4177E+04 -•2.3666E+04 —1.4077E+04
TIME OF MINIMUM 1.5800E-01 2.1900E-01 2.3400E-01 1.9000E-01

U L  -  A -
4064 m Depth

I



L b  -  A -ZCe

Guideway Sheet Sect.

*** LOADING NUMBER 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM .
TIME OF MINIMUM
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

- 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

1 OF 1 ***
HISTORY FOR NODE 1 

FY MZ
I.2461E+04 4.4531E+01
.. 7000E-02 1.1900E-!-01
i. 3952E+03 -8.2464E+01 
.. 5600E-01 5.0000E-04
HISTORY FOR NODE 5 

FY MZ
'. 7339E+04 3.9829E+01
.. 3700E-01 5.5500E-02
.. 0944E+04 -6.4778E+01 
..8850E-01 1.3200E-01
HISTORY FOR NODE 9 

FY MZ
’.2393E+04 4.4575E+01
.. 7100E-01 6.4500E-02
. 8162E+04 -6.5116E+01 
.. 2450E-01 1.8300E-01
HISTORY FOR NODE 13 

FY MZ
'. 6109E+04 4.1540E+01
..1100E-01 1.2350E-01
.. 1481E+04 -6.6541E+01 
.. 5800E-01 2.1700E-01
HISTORY FOR NODE 17 

FY MZ
. 7247E+04 4.4305E+01 
. 3400E-01 1.3250E-01 
.0964E+03 -8.1971E+01 
. 8950E-01 1.5300E-01



Dynamic Analysis 
of

Continuous Beams 
U  . E  . S  C  .

D Y N A C B

Ymax - 3.7110E-04

t - .5000

Beam Fundamental Natural Frequency - 6.1189E+01 Hz

Results at Node - 3
Displacement : Ymin - -1.0B8BE-03 (t - .0255) Ymax - 3.7110E-04 (t - .1550)
Guideway Sheet Sect. - 300 Mph, 45 Passenger. 4 x 4.572 m Spans, .4064 m Depth

time

Date: 4/ 1/1992
Time: 15: 25: 2B
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D Y N A C B
Dynamic Analysis 

o  f
Continuous Beams 
U  . E  . S  C  .

Ymax - 3.9743E-04

t - .5000

Beam Fundamental Natural Frequency 6.1189E+01 Hz

Results at Node 7
VDisplacement : Ymin - -7.6354E-04<t - .0585) Ymax - 3.9743E-04(t - .0270)

Guideway Sheet Sect. - 300 Mph, 45 Passenger. 4 x 4.572 m Spans. .4064 m Depth

time

Date: 4/ 1/1992
Time: 15: 25: 28
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Dynamic Analysis 
of

Continuous Beams 
U .E . S C .

D Y N A C B

Ymax 3.6181E-04

_______________  time
.5000

Ymin - -8.2670E-04

Beam Fundamental Natural Frequency - 6.11B9E+01 Hz

Results at Node - 11
Displacement : Ymin - - B .2670E-04 (t - .1910) Ymax - 3.6181E-04(t - .2195)
Guideway Sheet Sect. - 300 Mph. 45 Passenger. 4 x 4.572 m Spans. .4064 m Depth

Date: 4/ 1/1992
Time: 15:25:28



D Y N A C B
Dynamic Analysis 

o f
Continuous Beams 
U  . E  . S  C  .

Ymax - 3.9748E-04

Ymin - -9.7457E-04

Beam Fundamental Natural Frequency - 6.11B9E+01 Hz

Results at Node 15
Displacement : Ymin - -9.7457E-04 (t - .2225) Ymax - 3.9748E-04(t - .1900)
Guideway Sheet sect. - 300 Mph. 45 Passenger. 4 x 4.572 m Spans, .4064 m Depth

time

Date: 4/ 1/1992
Time: 15: 25: 2B

\“
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Fymax “ 5.2461E+04

D Y N A C B
Dynamic Analysis 

o f
Continuous Beams 
U  . E  . S  C  .

. 5000
t i me

Beam Fundamental Natural Frequency - 6.11B9E+01 Hz

Results at Node — 1
Reaction.: Fymin - -6.3952^+03 (t - .1560) Fymax -
Guideway Sheet Sect. - 300 Mph. 45 Passenger, 4 x

5.2461E+04 (t 
4.572 m Spans

.0170)
4064 m Depth

Date: 4/ 1/1992
Time: 15: 25: 28

N
\

i



Fymax - 7.7339E+04

1— A-M i/Y W Y iW A V A A A V A i . 5000

D Y N A C B
Dynamic Analysis 

of
Continuous Beams 
U  . E  . S C .

time

Fymin “ — 1.0944E+04

Beam Fundamental Natural Frequency - 6.1189E+01 Hz

Results at Node - 5
Reaction : Fymin - - 1.0944E+04 (t - .1885) Fymax - 7.7339E+04(t - .1370) 
Guideway Sheet Sect. - 300 Mph, 45 Passenger. 4 x 4.572 m Spans, .4064 m Depth

Date: 4/ 1/1992
Time: 15: 25: 28

I
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D Y N A C B
Dynamic Analysis 

of
Continuous Beams 
U  . E  . S C .

Fymax 7.2393E+04

VVV̂ AAtVVVV\AA?VVW

162E+04

.5000
t ime

Beam Fundamental Natural Frequency - 6.1189E+01 Hz

Results at Node — , 9
Reaction : Fymin - -2.8162E+04 (t - .1245) Fymax - 7.2393E+04(t - .1710) 
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans. .4064 m Depth

Date: 4/ 1/1992
Time: 15: 25: 28



- .5000

D Y N A C B
Dynamic Analysis 

o f
Continuous Beams 
U  . E . S C .

time

Beam Fundamental Natural Frequency - 6.1189E+01 Hz

Results at Node — 13
Reaction : Fymin - -1 . 1481E+04 (t - .1580) Fymax - 7.6109E + 04(t 
Guideway Sheet Sect. - 300 Mph, 45 Passenger. 4 x 4.573 m Spans,

.1110)
4064 m Depth

Date: 4/ 1/1992
Time: 15: 25: 28

0 Q < ‘ i
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 V
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5 W

Fymax - 5.7247E+04

D Y N A C B
Dynamic Analysis 

o f
Continuous Beams 
U  . E . S C .

t i me
t - .3000

Fymin - -7.0964E+03

Beam Fundamental Natural Frequency 6.11B9E+01 Hz

Results at Node ~ 17
Reaction : Fymin - -7.0964E+03 (t - .1895) Fymax - 5.7247E+04(t 
Guideway Sheet Sect. - 300 Mph, 45 Passenger. 4 x 4.572 m Spans,

>

‘ .2340)
.4064 m Depth

□ate: 
T ime:

4/ 1/1992
15: 25: 2B Vvi

V\



Mmax ■* 4.8671E+04

Mmin - -1.2863E+04

t - .3000

D Y N A C B
Dynamic Analysis 

o f
Continuous Beams
U .E . S C .

t i me

Beam Fundamental Natural Frequency 6.1189E+01 Hz P"

Results at Elem - 2 (End Node)
Bending Moment : Mmin - — 1.2863E+04 (t - .1555) Mmax - 4.8671E+04(t - .1245)
Guideway Sheet Sect. - 300 Mph. 45 Passenger, 4 x-4.572 m Spans, .4064 m Depth

□ate: 4/ 1/1992
Time: 15: 25: 28
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D Y N A C B
Dynamic Analysis 

of
Continuous Beams 
U  . E  . S  C  .

Mmax - 3.7530E+04

- .5000 t i me

Mmin - -1.4121E+04

Beam Fundamental Natural Frequency - 6.11B9E+01 Hz

Results at Elern - 6 (End Node)
Bending Moment : Mmin - -1.4121E+04 (t - .0270) Mmax - 3.7530E+04(t - .0580)
Guideway Sheet Sect. - 300 Mph. 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

□ate: 4/ 1/1992
Time: 15: 25: 2B
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D Y N A C B
Dynamic Analysis 

o f
Continuous Beams 
U . E . S C .

Mmax ~ 3.9716E+04

. 3000 I time

Beam Fundamental Natural Frequency - 6.1189E+01 Hz

Results at Elem - 10 (End Node)
Bending Moment : Mmin - — 1.. 2613E+04 (t - .2190) Mmax - 3.9716E+04(t - .1900)
Guideway Sheet Sect. - 300 Mph. 45 Passenger. 4 x 4.572 m Spans. .4064 m Depth

Date: 4/ 1/1992
Time: 15: 25: 28

\
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D Y N A C B
Dynamic Analysis 

of
Continuous Beams 
U  . E . S C .

Mmax - 4.457BE+04

Mmin - -1.4077E+04

Beam Fundamental Natural Frequency - 6.11B9E+01 Hz

Results at Elem - 14 (End Node)
Bending Moment : Mmin - -1.4077E+04 (t - .1900) Mmax - 4.4578E+04(t - .2235)
Guideway Sheet Sect. - 300 Mph, 45 Passenger. 4 x 4.572 m Spans. .4064 m Depth

Date: 4/ 1/1992
Time: 15: 25: 28
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Section Properties For Guideway Sheet Cross-section (D=.8128 m)
Radius To Inside Of Guideway Sheet, R - 2
Half Angle, ALPHA------------------ -—  2
Depth Of Section, D -- ---— — --------- 8
Thickness Of Guideway Sheet, T1 — ----- 2
Thickness Of Outer Sheet, T2 ---------- 4
Thickness Of Web Plates, T 3 ----------- 6

Section Properties:
Cross-sectional Area — ----------------- 6
Centroidal Location In 1-1 Direction —  0 
Centroidal Location In 2-2 Direction —  2

Bending About Centroidal Axis Parallel To
Moment of Inertia---------— ---------- 6
Section Modulus (Inside)-- -— -------- 1
Section Modulus (Outside) ---------- -—  1

Bending About Centroidal Axis Parallel To
Moment Of Inertia ---------------------  1
Section Modulus---------- -------------  1

.100000E+00 

.092483E+01 

.128000E-01 

.000000E-02 

. 762500E-03 

.350000E-03

•096382E-02 
. OOOOOOE+OO 
.311073E+00

1-1 Axis:
.191831E-03 
. 7712S0E-02 
. 029009E-02

2-2 Axis:
. 872723E-02 
.800201E-02
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L & - A -  4-/
PROGRAM DYNACB

^  Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth
j '< STRUCTURAL PARAMETERS

NN NE NRN E RHO
h s

9 8 3 6 . 8 9 5 0 E + 1 0 2 . 7126E + 03
s , NODAL COORDINATESNODE X
r" 1 0 . 0 0 0 0 E + 0 0

2 2 . 2 8 6 0 E + 0 0
3 4 . 5 7 2 0 E + 0 0
4 6 .8 5 8 0 E + 0 0■>"’ A 5 9 . 1 4 4 0 E + 0 0

A 1 6 1 . 1 4 3 0 E + 0 17 1 .3 7 1 6 E + 0 1
8 1 . 6 0 0 2 E + 0 1

ij v 9 1 . 8 2 8 8 E + 0 1•i y
ELEMENT INFORMATION
ELEM. J  K AX ZI EL

1 1 2 6 .0 9 6 4 E - 0 2 6 .1 9 1 8 E - 0 3 2 .2 8 6 0 E + 0 0
a j 2 2 3 6 .0 9 6 4 E - 0 2 6 .1 9 1 8 E - 0 3 2 . 2 8 6 0 E + 0 0

3 3 4 6 .0 9 6 4 E - 0 2 6 . 1 9 1 8 E -0 3 2 .2 8 6 0 E + 0 0
f - \  i I

4 4 5 6 . 0 9 6 4 E —02 6 .1 9 1 8 E - 0 3 2 .2 8 6 0 E + 0 0
5 5 6 6 .0 9 6 4 E - 0 2 6 .1 9 1 8 E - 0 3 2 . 2 8 6 0 E + 0 0i t, 6 6 7 6 .0 9 6 4 E - 0 2 6 .1 9 1 8 E —03 2 .2 8 6 0 E + 0 0
7 7 8 6 .0 9 6 4 E - 0 2 6 .1 9 1 8 E - 0 3 2 .2 8 6 0 E + 0 0

r-,
u

8 8 9 6 .0 9 6 4 E - 0 2 6 .1 9 1 8 E - 0 3 2 .2 8 6 0 E + 0 0
NODAL RESTRAINTS

NODE NR1 NR2
1 1 1 1 0
lJ 59 1 0 

1 0
' NUMBER OF DEGREES OF FREEDOM: NDF = 15
v ' NUMBER OF NODAL RESTRAINTS: NNR = 3

OUTPUT KEY FOR MODAL ANALYSIS: IMO = 0i| f
v V STIFFNESS MATRIX DECOMPOSED



-  A  - <U.

MODE FREQUENCY (HZ)1 3 . 0193E + 012 4 . 7185E + 01
3 1 . 2122E + 024 1 .5 3 7 7 E + 0 2
5 2 .7 6 6 3 E + 0 26 3 .2 6 0 1 E + 0 2
7 5 . 3605E + 028 6 . 1221E +02
9 8 . 5204E + 02

1 0  9 . 9813E + 021 1  1 . 3474E + 03
12 1 . 5937E + 0313 2 . 0186E +03
14  2 . 3072E +03
15  2 . 4565E + 03

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth
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Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

* * *  LOADING :NUMBER 1 OF 1 * * *

DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR

1 1000 5 . 0000E —04 0 . OOOOE+OO

IN IT IA L  CONDITIONS
NNID NNIV

0 0

APPLIED ACTIONS
NLN NEL IML

0 0 12

MOVING LOADS
P VOP AOP SPACING

- 2 . 9648E +04 1 . 3411E +02 0 . 0000E +00 4 . 5 0 0 0 E -0 1
- 2 . 2992E +04 1 . 3411E +02 0 . 0000E +00 4 . 5 0 0 0 E -0 1
—2 . 2992E +04 1 . 3411E +02 0 . 0000E +00 4 .5 0 0 0 E -0 1
—2 . 2992E +04 1 . 3411E +02 0 . 0000E +00 4 . 5 0 0 0 E -0 1
—2 . 2992E +04 1 . 3411E +02 0 . 0000E +00 4 .5 0 0 0 E —01
—2 . 9648E +04 1 . 3411E +02 0 . 0000E +00 2 . 6401E +01
—2 . 9648E +04 1 . 3411E +02 0 . 0000E +00 4 . 5000E —01
- 2 . 2992E +04 1 . 3411E +02 0 . 0000E +00 4 .5 0 0 0 E -0 1
—2 . 2992E +04 1 . 3411E +02 0 . 0000E +00 4 . 5000E —01
—2 . 2992E +04 1 . 3411E +02 0 . 0000E +00 4 .5 0 0 0 E -0 1
—2 . 2992E +04 1 . 3411E +02 0 . 0000E +00 4 . 5 0 0 0 E -0 1
- 2 . 9648E +04 1 . 3411E +02 0 . 0000E +00 0 . OOOOE+OO

GROUND ACCELERATIONS 
IGA 

0
DIRECT NUMERICAL INTEGRATION
ALPHA =  - 0 .1 0 0 0  BETA = 0 .3 0 2 5  GAMMA = 0 .6 0 0 0

OUTPUT SELECTION
IWR IPL NNO NEO NRO 

2 1 2  3 3

NODES (D IS P L .) : 3 7

ELEMENTS: 2 4 6

NODES (R E A C T .): 1 5 9



U Lr a -44
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
DISPLACEMENT TIME HISTORY FOR NODE 3UY ROTZ

1.9067E-03 2.9152E-041.1400E-01 3.0500E-024.2984E-03 -1.1257E-04 2.5250E-01 6.0500E-02
DISPLACEMENT TIME HISTORY FOR NODE 7UY ROTZ
MAXIMUM 1.8398E—03 1.1300E-04TIME OF MAXIMUM 2.5350E-01 3.0650E-01MINIMUM -4.3611E-03 -2.9185E-04TIME OF MINIMUM 1.1450E-01 3.3650E-01

MAXIMUMTIME OF MAXIMUM MINIMUMTIME OF MINIMUM



Guideway Sheet: Sect 300 Mph, 140 Passenger,
a s  -  A - 4 *

2 x  9 .1 4 4  m S p a n s ,  .8 1 2 8  m D e p th

* * *  LOADING NUMBER 1 OF 1 * * *
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 2FY (J )  M Z(J) FY(K)
MAXIMUMTIME OF MAXIMUM 
MINIMUMTIME OF MINIMUM

8 .9 9 3 4 E + 0 4  4 .4 2 3 2 E + 0 4  6 .9 9 1 6 E + 0 43 . 4 0 0 0 E -0 2  1 . 1 2 5 0 E -0 1  2 .4 7 5 0 E - 0 1
—2 . 6480E + 04  - 2 .1 4 9 2 E + 0 5  - 4 .3 0 9 4 E + 0 4  -  

1 . 7 0 0 0 E —02 3 .0 5 0 0 E - 0 2  5 .1 0 0 0 E - 0 2
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4

FY (J ) M Z(J) FY (K)
MAXIMUMTIME OF MAXIMUM 
MINIMUMTIME OF MINIMUM

9 . 7899E + 03  1 .0 7 6 5 E + 0 5  1 .4 3 9 8 E + 0 5
2 . 8 2 0 0 E —01 1 . 1 4 5 0 E —0 1  6 .8 0 0 0 E - 0 2

—1 . 0836E + 05  —1 . 3 3 9 6 E + 0 5  - 5 .2 1 7 9 E + 0 3  -  
2 . 6 4 5 0 E -0 1  5 . 9 5 0 0 E -0 2  1 .7 4 0 0 E - 0 1

MEMBER END-FORCES TIME HISTORY FOR ELEMENT 6
FY ( J ) MZ(J ) FY(K)

MAXIMUM 1 . 0836E + 05  1 .0 5 4 5 E + 0 5  4 .2 3 1 7 E + 0 4
TIME OF MAXIMUM 3 .1 6 0 0 E - 0 1  2 .5 4 5 0 E - 0 1  3 .1 5 5 0 E - 0 1MINIMUM - 9 . 5851E + 03  - 1 .3 3 3 6 E + 0 5  - 6 .9 3 4 8 E + 0 4  -
TIME OF MINIMUM 2 .9 8 5 0 E - 0 1  3 .0 7 0 0 E - 0 1  1 .1 9 5 0 E - 0 1

MZ(K)
2 . 5 1 4 5 E + 0 5  2 . 5 4 5 0 E -0 1  
8 . 1 7 3 4 E + 0 4  1 . 1 4 0 0 E -0 1

MZ(K)
1 . 9 2 0 0 E + 0 3  
2 . 1 8 0 0 E —0 1  
1 . 3 2 1 9 E + 0 5  
2 .6 0 0 0 E - 0 1

MZ(K)
2 . 5 3 2 7 E + 0 5  
1 . 1 2 5 0 E —01  7 . 8 4 5 3 E + 0 4  
2 . 5 3 0 0 E —01



£4 -  A  -  <K*
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

* * *  LOADING NUMBER 1 OF 1 * * *

REACTION FORCE TIME HISTORY FOR NODE 1
FY MZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1 .2 8 2 1 E + 0 5  1 . 5067E +02
2 .3 0 5 0 E -0 1  2 . 3 7 5 0 E -0 1

- 2 . 0264E +04 -2 .1 6 2 9 E + 0 2  
1 . 1 2 0 0 E -0 1  1 .0 0 0 0 E -0 3

REACTION FORCE TIME HISTORY FOR NODE 5
FY MZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1 . 4642E +05 1 .4 4 1 6 E + 0 2
2 .9 3 5 0 E -0 1  3 . 0700E —01

-3 .7 0 4 5 E + 0 3  -1 .6 0 6 0 E + 0 2  
2 . 1 8 0 0 E -0 1  7 .2 0 0 0 E -0 2

REACTION FORCE TIME HISTORY FOR NODE 9
FY MZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.2528E+05 1.2896E+02
1.3600E—01 3.4350E-01

—1.9826E+04 —1.8669E+02 
2.5500E-01 3.6350E—01



l : i

D Y N A C B
Dynamic Analysis 

o  f
Continuous Beams
U  . E S  C

Ymax - 1.906/E-03

t lme

Ymin - -4.2984E-03

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Node - 3
Displacement : Ymin - - A  .2984E-03 (t .2525) Ymax 1.9067E-03(t - .1140) Date: 4/16/1992

Time: 10: 14: 49Guideway Sheet Sect. 300 Mph, 140 Passenger. 2 x 9.144 m Spans. .8128 m Depth

r-

i
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D Y N A C B
Dynamic Analysis 

of
Continuous Beams 
U  . E  . S C .

Ymax - 1.8398E—03

t - .5000

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Node - 7
Displacement : Ymin - - A .361IE-03 (t - .1145) Ymax - l.B398E-03(t - .2535)
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans. .8128 m Depth

t i me

Date: 4/16/1992
Time: 10: 14: 49 s

1
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7
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Fymax - 1.2B21E+05

Fymin " —2.0264E+04

. 5000

D Y N A C B
Dynamic Analysis 

o f
Continuous Beams 
U  . E  . S  C  .

t i me

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Node - 1
Reaction : Fymin - -2.0264E + 04 (t - .1120) Fymax - 1.2B21E+05(t - .2305)
Guideway Sheet Sect. - 300 Mph. 140 Passenger. 2 x 9.144 m Spans, .8128 m Depth

Date: 4/16/1992
Time: 10: 24: 7
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Fymax ■■ 1.4642E+05 D Y N A C B
Dynamic Analysis 

of
Continuous Beams 
U  . E . S C .

--------------------- , time
t - .5000 I

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Node - 5
Reaction : Fymin - -3.7045E+03 (t - .2180) Fymax - 1.4642E+05 (t - .2935)
Guideway Sheet Sect. - 300 Mph. 140 Passenger. 2 x 9.144 m Spans, .8128 m Depth

Date: 4/16/1992
Time: 10: 24: 7



D Y N A C B
Dynamic Analysis

of
Fymax - 1.2528E+05 Continuous Beams

j [

U . E . S C .

y W W llK 7 —  ^ '"t - .5000

Fymin - -1.9826E+04

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Node "1 9
Reaction Fymin \- - 1 .9826E+04 (t - .2550) Fymax - 1.2528E+05 (t - .1360) Date: 4/18/1992 

Time: 10: 24: 7
Gu ideway Sheet Sect. - 300 Mph. 140 Passenger. 2 x 9.144 m Spans. .8128 m Depth



DYNACB
Dynamic Analysis 

of
Continuous Beams 
U . E . £  C .

Mmax - 2.5145E+05

Mm i n - -8.1734E+04

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Elem - 2 (End Node)
Bending Moment : Mmin - -8.1734E + 04 (t - .1140)
Guideway Sheet Sect. - 300 Mph, 140 Passenger,

Mmax - 2.5145E+05 (t - .2545)
2 x 9. 1 4 4  m Spans, .8128 m D e p t h

Date: 4/16/1992
Time: 10: 14: 49
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DYNACB
Dynamic Analysis 

of
Continuous Beams
U  . E & C

Mmax - 1.9200E+03 time
.5000

Mmin - — 1 .3219E+05 

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Elem - 4 (End Node)
Bending Moment : Mmin - -1.3219E+05 (t - .2600) Mmax - 1.9200E + 03(t - .2180)
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

Date: 4/16/1992
Time: 10: 14: 49

K
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DYNACB
Dynamic Analysis 

of
Continuous Beams 
U .E . S C .

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Elem - 6 (End Node)
Bending Moment : Mmin - -7.8453E+04 (t - .3530) Mmax - 3.5327E+05(t - .1135)
Guideway Sneet Sect. - 300 Mph, 140 Passenger. 2 x 9.144 m Spans. .B12B m Depth

Date: 4/16/1993
Time: 10: 14: 49
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4 S - A - s ?
PROGRAM DYNACB
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth
STRUCTURAL PARAMETERS

NN NE NRN E RHO
9 8 3 6.8950E+10 2.7126E+03

NODAL COORDINATES
NODE X

1 0.0000E+00
2 2.2860E+00
3 4.5720E+00
4 6.8580E+00
5 9.1440E+00
6 1.1430E+01
7 1.3716E+01
8 1.6002E+01
9 1.8288E+01

ELEMENT INFORMATION
ELEM. J K AX ZI EL

1 1 2 6.0964E-02 6.1918E-03 2.2860E+00
2 2 3 6.0964E-02 6.1918E-03 2.2860E+00
3 3 4 6.0964E-02 6.1918E-03 2.2860E+00
4 4 5 6.0964E-02 6.1918E-03 2.2860E+00
5 5 6 6.0964E-02 6.1918E—03 2.2860E+00
6 6 7 6.0964E-02 6.1918E-03 2.2860E+00
7 7 8 6.0964E-02 6.1918E-03 2.2860E+00
8 8 9 6.0964E-02 6.1918E-03 2.2860E+00

NODAL RESTRAINTS
NODE NR1 NR2

1 1 0
5 1 0 -
9 1 0

NUMBER OF DEGREES OF FREEDOM: NDF = 15
NUMBER OF NODAL RESTRAINTS: NNR = 3
OUTPUT KEY FOR MODAL ANALYSIS: IMO = 0
STIFFNESS MATRIX DECOMPOSED



MODE FREQUENCY 
(Hz)

1 3.0193E+01
2 4.7185E+01
3 1.2122E+02
4 1.5377E+02
5 2.7663E+02
6 3.2601E+02
7 5.3605E+02
8 6.1221E+02
9 8.5204E+02

10 9.9813E+02
11 1.3474E+03
12 1.5937E+03
13 2.0186E+03
14 2.3072E+03
15 2.4565E+03

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth



L £ ~ A -  S7
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth

*** LOADING NUMBER 1 OF 1 *** 
DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR

1 1000 5.0000E-04 0.0000E+00
INITIAL CONDITIONS 
NNID NNIV 0 0

APPLIED ACTIONS 
NLN NEL IML

0 0 12
MOVING LOADS

P VOP AOP SPACING
-1.4824E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.4824E+04 1.3411E+02 0.0000E+00 1.0856E+01
-1.4824E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.4824E+04 1.3411E+02 0.0000E+00 0.0000E+00

GROUND ACCELERATIONS 
IGA 0

DIRECT
ALPHA

NUMERICAL 
= -0.1000

INTEGRATION
BETA = 0.3025 GAMMA = 0.6000

OUTPUT
IWR

2
SELECTION 
IPL NNO 

1 2
NEO

3
NRO

3
NODES (DISPL.): 3 7
ELEMENTS: 2 4 6
NODES (REACT.): 1 5 9



L & ~  A-S<3

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
DISPLACEMENT TIME HISTORY FOR NODE 3

UY ROTZ
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.0585E-03 1.8545E-04 
2.1050E-01 1.2350E-01 
-2.1241E-03 -5.7446E-05 
3.7000E-02 1.5900E-01

DISPLACEMENT TIME HISTORY FOR NODE 7
UY ROTZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

8.9763E-04 5.7233E-05 
3.6000E-02 1.8950E-01 
•2.2842E-03 -1.8770E-04 
2.1100E-01 1.2600E-01



Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 2

FY(J) MZ(J) FY (K) MZ (K)
MAXIMUM 4.4967E+04 2.6699E+04 3.8287E+04 1.2302E+05
TIME OF MAXIMUM 3.4000E-02 2.1050E-01 1.3150E—01 3.7500E-02
MINIMUM -2.2348E+04 -■1.0746E+05 -•2.1547E+04 -4.5918E+04
TIME OF MINIMUM 1.1450E-01 3.0500E-02 5.1000E—02 2.1050E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4

FY (J) MZ(J) FY (K) MZ(K)
MAXIMUM 4.6257E+03 5.7088E+04 7.2719E+04 7.1221E+02
TIME OF MAXIMUM 6.8000E-02 2.1150E-01 1.6550E-01 4.0000E-03
MINIMUM -5.3737E+04 -■7.0975E+04 -■4.5090E+03 -9.1957E+04
TIME OF MINIMUM 5.1000E-02 1.5900E-01 3.0550E—01 1.2400E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 6

FY(J) MZ (J) FY (K) MZ (K)
MAXIMUM 5.3643E+04 5.1255E+04 2.0902E+04 1.3231E+05
TIME OF MAXIMUM 2.0000E-01 3.7500E-02 1.9950E-01 2.1000E-01
MINIMUM -4.4635E+03 -■6.2547E+04 -■3.8070E+04 -3.8682E+04
TIME OF MINIMUM 8.5000E-02 9.5500E-02 1.1950E—01 1.5900E-01



A - G O

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
REACTION FORCE TIME HISTORY FOR NODE 1

FY MZ
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

6.1977E+04 7.4298E+01
1.7000E-02 1.2150E-01

-1.2373E+04 -1.0814E+02 
2.1050E-01 1.0000E-03

REACTION FORCE TIME HISTORY FOR NODE 5
FY MZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

7.2941E+04 8.5138E+01 
8.0000E-02 1.5700E-01 
1.5420E+03 -8.5230E+01 
2.4500E-01 1.6950E-01

REACTION FORCE TIME HISTORY FOR NODE 9
FY MZ

MAXIMUM 6.3305E+04 7.3740E+01 
TIME OF MAXIMUM 2.3400E-01 1.2650E-01 
MINIMUM -1.0354E+04 -1.0428E+02 
TIME OF MINIMUM 1.6300E-01 2.4750E-01



Ymax - 1.0585E-03

w v - .5000

Ymin - —2.1241E-03

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Dynamic Analysis 
of

Continuous Beams 
U . E . S C .

D Y N A C B

t i me

Results at Node — 3
Displacement : Ymin - -2.1241E-03 (t - .0370) Ymax - 1.0585E-03(t - .2105)
Guideway Sheet Sect. - 300 Mph, 45 Passenger. 2 x 9.144 m Spans, .8128 m Depth

Date: 4/16/1992
Time: 13: 10: 52



Dynamic Analysis 
of

Continuous Beams 
U . E . S C .

D Y N A C B

Ymax - 8.9763E-04

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Node - 7
Displacement : Ymin - -2.2842E-03 (t - .2110) Ymax - 8.9763E-04(t - .0360)
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans. .8128 m Depth

t i me

Date: 4/16/1992
Time: 13: 10: 52
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Fymax - 6.1977E+04

VA

-1.2373E+04

DYNACB
Dynamic Analysis 

of
Continuous Beams 
U  . E . S C .

L--------------------  t i me
t - .5000

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Node - 1
Reaction : Fymin - -1.2373E+04 (t - .2105) Fymax - 6.1977E+04 (t - .0170) 
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth

Date: 4/16/1992
Time: 13: 10: 52
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DYNACB
Dynamic Analysis 

of
Continuous Beams 
U . E . S C .

t - .5000
t i me

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Node — S
Reaction : Fymin - -1.5420E+03 (t - .2450) Fymax - 7.2941E+04 (t - .0800) 
Guideway Sheet Sect. - 300 Mph, 45 Passenger. 2 x 9.144 m Spans, .8128 m Depth

Date: 4/16/1992
Time: 13: 10: 52
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Fymax - 6.3305E+Q4

X 7Z i

Dynamic Analysis 
of

Continuous Beams 
U . E . S C .

D Y N A C B

i--------------------  timet - .5000

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Node — 9
Reaction : Fymin - -1.0354E+04 (t - .1630) Fymax - 6.3305E+04(t 
Guideway Sheet Sect. - 300 Mph, 45 Passenger. 2 x 9.144 m Spans.

.2340)
a12B m Depth

□ate: 4/16/1992
Time: 13: 10: 52

0
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DYNACB
Dynamic Analysis 

of
Continuous Beams 
U  . E . S C .

Mmax — 1.2302E+0S

t -  .5000
time

Beam FunOamental Natural Frequency - 3.0193E+01 Hz

Results at Elem - 2 (End Node)
Bending Moment : Mmin - -4.591BE+04 (t - .2105) Mmax - 1.2302E+05(t - .0375)
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans. .8128 m Depth

□ate: 4/16/1992
Time: 13: 10: 52 e

r
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DYNACB
Dynamic Analysis 

of
Continuous Beams 
U .E . S C .

Mmax - 7.1221E+02
i

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

t - .5000

Results at Elem - 4 (End Node)
Bending Moment : Mmin - -9.1957E+04(t - .1240) Mmax - 7.l22lE+02(t - .0040)
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .812B m Depth

time

Date: 4/16/1992
Time: 13: 10: 52
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Mmax - 1.3231E+05

Dynamic Analysis 
of

Continuous Beams 
U  . E  . S C .

D Y N A C B

i____________________  t i me
t - .5000

Beam Fundamental Natural Frequency - 3.0193E+01 Hz

Results at Elem - 6 (End Node)
Bending Moment : Mmin - -3.8682E+04 (t - .1590) Mmax - 1.3231E + 05(t - .2100)
Quideway Sheet Sect. - 300 Mph, 45 Passenger. 2 x 9.144 m Spans, .812B m Depth

□ate: 4/16/1992
Time: 13: 10: 52



Section Properties For Guideway Sheet Cross-section (D=1.3208 m)
Radius To Inside Of Guideway Sheet, R - 2.100000E+00
Half Angle, ALPHA ---------------------  2.092483E+01
Depth Of Section, D -------------------  1.320800E+00
Thickness Of Guideway Sheet, T1 ------- 2.000000E-02
Thickness Of Outer Sheet, T2 ---------- 4.762500E-03
Thickness Of Web Plates, T3 ----------- 6.350000E-03

Section Properties:
Cross-sectional A r e a ------------------  7.563414E-02
Centroidal Location In 1-1 Direction —  O.OOOOOOE+OO 
Centroidal Location In 2-2 Direction —  2.527070E+00

Bending About Centroidal Axis Parallel To 1-1 Axis:
Moment Of Inertia ---------------------  1.978513E-02
Section Modulus (Inside) --------------  3.498294E-02
Section Modulus (Outside) -------------  2.213769E-02

Bending About Centroidal Axis Parallel To 2-2 Axis:
Moment Of Inertia 
Section Modulus -

3.022898E-02 
2.474308E —02



^ ^ A - 7 o
PROGRAM DYNACB

' STRUCTURAL PARAMETERS
NN NE NRN E RHO
9 8 2  6.8950E+10 2.7126E+03

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth

NODAL COORDINATES
NODE X

1 0.0000E+00
2 1.7145E+00
3 3.4290E+00
4 5.1435E+00
5 6.8580E+00
6 8.5725E+00
7 1.0287E+01
8 1.2002E+01
9 1.3716E+01

ELEMENT INFORMATION
ELEM. J K AX ZI EL

1 1 2 7.5 634E-02 1.9785E-02 1.7145E+00
2 2 3 7.5634E-02 1.9785E-02 1.7145E+00
3 3 4 ‘ 7.5634E-02 1.9785E-02 1.7145E+00
4 4 5 7.5634E—02 1.9785E—02 1.7145E+00
5 5 6 7.5634E-02 1.9785E-02 1.7145E+00
6 6 7 7.5634E-02 1.9785E-02 1.7145E+00
7 7 8 7.5634E-02 1.9785E-02 1.7145E+00
8 8 9 7.5634E-02 1.9785E-02 1.7145E+00

NODAL RESTRAINTS
NODE NR1 NR2

1 1 0
9 1 0

NUMBER of :DEGREES OF FREEDOM: NDF = 16
NUMBER of :NODAL RESTRAINTS: NNR = 2
OUTPUT KEY FOR MODAL ANALYSIS1: IMO = 0
STIFFNESS MATRIX DECOMPOSED



Guideway Sheet Sect
A  - 7)

300 Mph, 140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth
MODE FREQUENCY

(Hz)
1 2.1530E+01
2 8.6143E+01
3 1.9402E+02
4 3.4584E+02
5 5.4324E+02
6 7.8925E+02
7 1.0878E+03
8 1.5294E+03
9 1.9041E+03
10 2.4310E+03
11 3.0709E+03
12 3.8442E+03
13 4.7583E+03
14 5.7592E+03
15 6.6378E+03
16 7.0085E+03



L & ~ A - 7 L
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth

*** LOADING NUMBER 1 OF 1 * **
DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR

1 1000 5. 0000E-04 0.0000E+00
INITIAL CONDITIONS
NNID NNIV

0 0
APPLIED ACTIONS

NLN NEL IML
0 0 12

MOVING LOADS
P V0P A0P SPACING

-2.9648E+04 1.3411E+02 0.OOOOE+OO 4.5000E—01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.9648E+04 1.3411E+02 0.OOOOE+OO 2.6401E+01
-2.9648E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.9648E+04 1.3411E+02 0.OOOOE+OO 0.OOOOE+OO

GROUND ACCELERATIONS 
IGA 0

DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000
OUTPUT SELECTION

IWR IPL NNO NEO NRO 
2 1 1 1 2

NODES (DISPL.): 5
ELEMENTS: 4
NODES (REACT.): 1 9



Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth

*** LOADING NUMBER 1 OF 1 ***
DISPLACEMENT TIME HISTORY FOR NODE 5

UY ROTZ
MAXIMUM 1.5866E-03 1.6281E-04
TIME OF MAXIMUM 1.1750E-01 2.4750E-01
MINIMUM -6.6517E-03 -1.6132E-04
TIME OF MINIMUM 2.7800E-01 2.9900E-01



L&rA' 74~
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth

*** LOADING NUMBER 1 OF 1 ***
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4

FY(J) MZ(J) FY(K) MZ (K)
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

8.4047E+04 
2.6900E-01 

-4.4708E+04 
2.5150E-01

1.0352E+05 
1.6400E-01 

-5.1257E+05 
4.6000E-02

6.1841E+04 
5.1000E-02 

-6.2600E+04 
6.8000E-02

5.1983E+05 
2.7500E-01 

-1.1471E+05 
1.1700E-01



Guideway Sheet Sect.

*** LOADING NUMBER 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

LC>- A - I S

- 300 Mph, 140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth

1 OF 1 ***
HISTORY FOR NODE 1 

FY MZ
.4822E+05 1.1075E+02
.3250E-01 2.3650E-01
•6060E+04 -1.8236E+02 
.6250E-01 5.OOOOE-04
HISTORY FOR NODE 9 

FY MZ
.4304E+05 1.0048E+02
.5000E-02 3.0850E-01
.7900E+04 -1.8657E+02 
.1950E-01 1.1900E-01



DYNACB
Dynamic Analysis 

of
Continuous Beams 
U  . E  . S C .

Ymax - 1.5B66E-03

t - .5000

Beam Fundamental Natural Frequency 2.1530E+01 Hz

Results at Node — 5
Displacement : Ymin - - 6 .6517E-03 (t - .2780) Ymax - 1.5866E-03(t - .1175)
Guideway Sheet Sect. - 300 Mph. 140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth

time

□ate: 6/24/1992
Time: 14: 28: 56

i
i-or
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Fymax - 1.4B22E+05

Fymin “ "-2.B060E + 04

DYNACB
Dynamic Analysis 

Of
Continuous Beams 
U  . E  . S  C  .

t - .5000 t i me

Beam Fundamental Natural Frequency - 2.1530E+01 Hz

Results at Node 1
Reaction : Fymin - -2.6060E+04(t - .1625) Fymax - 1.4822E+05 (t - .2325)
Guideway Sheet Sect. - 300 Mph. 140 Passenger. 1 x 13.716 m Span. 1.3208 m Depth

Date: 6/24/1992
Time: 14: 28: 56
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Fy max 1.4304E+O5

Fymin - -2.7900E+04

. 5000

DYNACB
Dynamic Analysis 

o f
Continuous Beams 
U  . E  . S  C  .

t i me

Beam Fundamental Natural Frequency - 2.1530E+01 Hz

Results at Node — 9
Reaction : Fymin - -2.7900E+04(t - .1195) Fymax - 1.4304E + 05 (t - .0950)
Guideway Sheet Sect. - 300 Mpn, 140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth

□ate: 6/24/1992
Time: 14: 28: 56
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Mmax - 5.1983E+05

Mmin - — 1.1471E+05

DYNACB
Dynamic Analysis 

of
Continuous Beams 
U  . E  . S C .

t - .5000 i t i me

Beam Fundamental Natural Frequency - 2.1530E+01 Hz

Results at Elem - 4 (End Node)
Bending Moment : Mmin - -1.1471E+05(t - .1170) Mmax - 5.1983E+05(t - .2750)
Guideway Sheet Sect. - 300 Mph, 140 Passenger. 1 x 13.716 m Span. 1.3208 m Depth

Date: 6/24/1992
Time: 14: 28: 56
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Section Properties For Guideway Sheet Cross-section (D=1.7272 ra)
Radius To Inside Of Guideway Sheet, R - 2.100000E+00
Half Angle, ALPHA ---------------------  2.092483E+01
Depth Of Section, D --------------- ;---- 1.727200E+00
Thickness Of Guideway Sheet, T1 ------- 2.000000E-02
Thickness Of Outer Sheet, T2 ----------  4.762500E-03
Thickness Of Web Plates, T 3 --- --------  7.937500E-03

Section Properties:
Cross-sectional A r e a ------------------  9.818088E-02
Centroidal Location In 1-1 Direction —  O.OOOOOOE+OO 
Centroidal Location In 2-2 Direction —  2.730453E+00

Bending About Centroidal Axis Parallel To 1-1 Axis:
Moment Of Inertia ---------------------  4.088755E-02
Section Modulus (Inside) --------------  5.317332E-02
Section Modulus (Outside) ------- ------ 3.728075E-02

Bending About Centroidal Axis Parallel To 2-2 Axis:
Moment of Inertia 
Section Modulus -

4.924599E-02 
3.602864E-02



L b  -  /A - S  I
PROGRAM DYNACB

STRUCTURAL PARAMETERS
NN NE NRN E RHO
9 8 2  6.8950E+10 2.7126E+03

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 18.288 m Span, 1.7272 m Depth

NODAL COORDINATES
NODE X

1 O.OOOOE+OO
2 2.2860E+00
3 4.5720E+00
4 6.8580E+00
5 9.1440E.+00 

1.1430E+016
7 1.3716E+01
8 1.6002E+01
9 1.8288E+01

ELEMENT INFORMATION
J K AX ZI EL

l 1 2 9.8181E-02 4.0888E-02 2.2860E+00
2 2 3 9.8181E-02 4.0888E-02 2.2860E+00
3 3 4 9.8181E-02 4.0888E-02 2.2860E+00
4 4 5 9.8181E-02 4.0888E-02 2.2860E+00
5 5 6 9.8181E-02 4.0888E-02 2.2860E+00
6 6 7 9.8181E-02 4.0888E-02 2.2860E+00
7 7 8 9.8181E-02 4.0888E-02 2.2860E+00
8 8 9 9.8181E-02 4.0888E-02 2.2860E+00

NODAL RESTRAINTS
NODE NR1 NR2

1 1 0
9 1 0

NUMBER OF DEGREES OF FREEDOM: NDF = 16
NUMBER OF NODAL RESTRAINTS 5 NNR = 2
OUTPUT KEY FOR MODAL ANALYSIS: IMO = 0
STIFFNESS MATRIX DECOMPOSED



f
LJk -  A  -  & 7-

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 18.288 m Span, 1.7272 m Depth
MODE FREQUENCY

1
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16

(Hz)
1.5281E+01 
6.1138E+01 
1.3770E+02 
2.4545E+02 
3.8556E+02 
5.6015E+02 
7.7207E+02 
1.0855E+03 
1.3514E+03 
1.7253E+03 
2.1795E+03 
2.7284E+03 
3.3771E+03 
4.0875E+03 
4.7111E+03 
4.9742E+03



L&^A~S>3
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 18.288 m Span, 1.7272 m Depth

*** LOADING NUMBER 1 OF 3̂ * **
DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR

1 1000 5.OOOOE—04 0.0000E+00
INITIAL CONDITIONS
NNID NNIV

0 0
APPLIED ACTIONS

NLN NEL I ML
0 0 12

MOVING LOADS
P V0P A0P SPACING

-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0. OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.9648E+04 1.3411E+02 0.0000E+00 2.6401E+01
-2.9648E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.9648E+04 1.3411E+02 0.OOOOE+OO 0.OOOOE+OO

GROUND ACCELERATIONS 
IGA 0

DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000
OUTPUT SELECTION

IWR IPL NNO NEO NRO 
2 1 1 1 2

NODES (DISPL.): 5
ELEMENTS: 4
NODES (REACT.) 1 9



LC>-A-£>°r

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 18.288 m Span, 1.7272 m Depth

*** LOADING NUMBER 1 OF 1 ***
DISPLACEMENT TIME HISTORY FOR NODE 5

UY ROTZ
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

3.7 687E-03 
3.6350E-01 

-9.0300E-03 
2.6400E-01

1.5068E-04 
2.5800E-01 

-1.4955E-04 
3.1600E-01



L d -  A - B Z

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 18.288 m Span, 1.7272 m Depth

*** LOADING NUMBER 1 OF 1 ***
MEMBER END-FORCES TIME HISTORY FOR ELEMENT

FY(J) MZ(J)
4
FY (K) MZ (K)

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

9.2745E+04 
6.8000E-02 

-3.9360E+04 
5.1000E-02

2.9969E+05 
3.6350E-01 

-8.0487E+05 
2.6500E-01

6.4830E+04 
6.8000E-02 

-6.9784E+04 
2.9900E-01

7.2365E+05 
2.6550E-01 

—3.1603E+05 
3.6300E-01



Guideway Sheet Sect.

*** LOADING NUMBER 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

LG> - 1
- 300 Mph, 140 Passenger, 1 x 18.288 m Span, 1.7272 m Depth 1 1
1 OF 1 ***
HISTORY FOR NODE 1 

FY MZ
. 6616E+05 1.2942E+02
. 5800E-01 2.5000E-02
.8407E+04 -1.9676E+02 
.9500E-01 1.0000E-O3
HISTORY FOR NODE 9 

FY MZ
.. 7267E+0S 1.2822E+02
1.3050E-01 1.2850E-01
I.1543E+04 -1.9016E+02 
. .2500E-01 1.4950E-01

\ /
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D Y N A C B
Dynamic Analysis 

o f
Continuous Beams 

U  . E . S C .

Ymin - -9.0300E-03

Beam Fundamental Natural Frequency - 1.52B1E+01 Hz

Results at Node — 5
Displacement : Ymin - -9.0300E-03 (t - .2640) Ymax - 3. 76B7E-03 (t - .3635)
Guideway Sheet Sect. - 300 Mpn, 140 Passenger, 1 x 1B.20B m Span. 1.7272 m Depth

Date: 6/25/1992
Time: 11: B: 54

1K.-5
7



D Y N A C B
Dynamic Analysis 

of
Continuous Beams
U  . E  . S C

Fymax — 1.6616E+05

t i me
t - .5000

Fymin — —5.84076+04

Beam Fundamental Natural Frequency.- 1.52B1E+01 Hz 

Results at Node - 1
Reaction : Fymin - -5.8407E+04 (t - .4950) Fymax - 1.6616E+05 (t - .2580)
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 18.288 m Span. 1.7272 m Depth

Date: 6/25/1992
Time: 11: B: 54
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Fymax - 1.7267E+05

t - .5000

Fymin “ —5.1543E+04

D Y N A C B
Dynamic Analysis 

of
Continuous Beams
U  . E  . S C .

t ime

Beam Fundamental Natural Frequency - 1.5201E+O1 Hz

Results at Node - 9
Reaction : Fymin ! - 5 . 1543E + 04 (t - .4250) Fymax - 1.7267E + 05 (t - .3305)
Guideway Sheet Sect. - 300 Mph. 140 Passenger. 1 x 1B.2B8 m Span. 1.7272 m Depth

r
i

Date: 6/25/1992
Time: 11: 8: 54

ie
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D Y N A C B
Dynamic Analysis 

of
Continuous Beams 

U  . E  . S C .

Mmax - 7.2365E+05

t i me
- .5000

Beam Fundamental Natural Frequency - 1.52S1E+01 Hz

Results at Elem - 4 (End Node)
Bending Moment : Mmin - - 3 . 1603E+05 (t - .3630) Mmax - 7.2365E+05(t - .2655)
Guideway Sheet Sect. - 300 Mph. 140 Passenger. 1 x 18.288 m Span. 1.7272 m Depth

Date: 6/25/1992
Time: 11: 8: 54
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Section Properties For Modified Guideway Sheet Cross-section (D=.8128 m)
Radius To Inside Of Guideway Sheet, R - 2.100000E+00
Half Angle, ALPHA :---------------------  2.092483E+01
Depth Of Section, D -------------------  8.128000E-01
Thickness Of Guideway Sheet, T1 ---- —  2.000000E-02
Thickness Of Outer Sheet, T2 ---------- 6.350000E-03
Thickness Of Web Plates, T3 ----------- 6.350000E-03

Section Properties:
Cross-sectional Area ------------------  6.050720E-02
Centroidal Location In 1-1 Direction —  0.OOOOOOE+OO 
Centroidal Location In 2-2 Direction —  2.315749E+00

Bending About Centroidal Axis Parallel To 1-1 Axis:
Moment Of Inertia ---------------------  6.429507E-03
Section Modulus (Inside) --------------  1.814992E-02
Section Modulus (Outside) ------------- 1.076877E-02

Bending About Centroidal Axis Parallel To 2-2 Axis:
Moment Of Inertia ---------------------  1.405282E-02
Section Modulus------------------- ----  1.350861E-02

L E V / T A T i o t U  6 o X  S z A h / t



PROGRAM DYNACB
U L - K - H - L

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth 
STRUCTURAL PARAMETERS

NN NE NRN E RHO V /

9 8 2 6 . 8950E+10 2.7126E+03
NODAL COORDINATES
NODE X [ .

1 0 . 0000E+00
2 1 . 1430E+00
3 2 . 2860E+00
4 3 . 4290E+00 V .  J
5 4.5720E+00
6 5 . 7150E+00 - ' '  *

7 6 . 8580E+00 ,

8 8 . 0010E+00 L_

9 9 . 1440E+00
ELEMENT INFORMATION

\ \ !
ELEM. J K AX ZI EL

1 1 2 6 . 0507E-02 6.4295E-03 1 . 1430E+00
2 2 3 6 . 0507E-02 6.4295E-03 1.1430E+00 l

3 3 4. 6 . 0507E-02 6 . 4295E-03 1.1430E+00 !

4 4 5 6.0507E-02 6 . 4295E-03 1 . 1430E+00 v '/

5 5 6 6.0507E-02 6 . 4295E-03 1 . 1430E+00
6 6 7 6.0507E-02 6.4295E-03 1 . 1430E+00
7 7 8 6 . 0507E-02 6 . 4295E-03 1 . 1430E+00
8 8 9 6 . 0507E-02 6 . 4295E-03 1 . 1430E+00

NODAL RESTRAINTS ' .

NODE NR1 NR2 I, ,

1 1 0
9 1 0

NUMBER OF DEGREES OF FREEDOM: NDF = 16
NUMBER OF NODAL RESTRAINTS: NNR = 2
OUTPUT KEY FOR MODAL ANALYSISI: IMO = 0 -

•VSTIFFNESS MATRIX DECOMPOSED

t
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Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth
MODE FREQUENCY

(Hz)
1 3.0875E+01
2 1.2353E+02
3 2.7823E+02
4 4.9595E+02
5 7.7903E+02
6 1.1318E+03
7 1.5600E+03
8 2.1932E+03
9 2.7306E+03

10 3.4861E+03
11 4.4038E+03
12 5.5127E+03
13 6.8235E+03
14 8.2589E+03
15. 9.5188E+03
16 1.0050E+04



Guideway Sheet Sect
-  4 - 9 4

. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR

1 750 5. 0000E-04 0•OOOOE+OO
INITIAL CONDITIONS
NNID NNIV

0 0
APPLIED ACTIONS

NLN NEL IML
0 0 12

MOVING LOADS
P V0P A0P SPACING

-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.00O0E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.9648E+04 1.3411E+02 0.0000E+00 2.6401E+01
-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.OOOOE+OO 4.5000E-01
-2.9648E+04 1.3411E+02 0.OOOOE+OO 0.OOOOE+OO

GROUND ACCELERATIONS 
IGA 0

DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000
OUTPUT SELECTION

IWR IPL NNO NEO NRO 2 1 1 1 2
NODES (DISPL.): 5
ELEMENTS: 4
NODES (REACT.) 1 9



Z J i-
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 ra Span, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
DISPLACEMENT TIME HISTORY FOR NODE 5

UY ROTZ
2 .0717E-04 
2 i 4350E-01 
2.1390E-04 
2.7250E-01

MAXIMUM 1.1165E-03
TIME OF MAXIMUM 8.3000E-02
MINIMUM -6.0105E-03 -
TIME OF MINIMUM 2.5850E-01

l }
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Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4

FY(J) MZ(J) FY(K) MZ (K)
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

8.3546E+04 
2.5600E-01 

-3.7554E+04 
2.3900E-01

5.6248E+04 
8.3000E-02 

-3.1158E+05 
3.4500E-02

5.6119E+04 
3.4000E-02 

-5.9328E+04 
2.6500E-01

3.3426E+05 
2.5800E-01 

-5.9729E+04 
8.2500E-02



1

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
REACTION FORCE TIME HISTORY FOR NODE 1

FY MZ
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.4248E+05 7.6778E+01
2.3050E-01 2.3500E-01

-2.2472E+04 -1.8160E+02' 
8.3500E-02 5 . OOOOE-04

REACTION FORCE TIME HISTORY FOR NODE 9
FY MZ

MAXIMUM 1.4503E+05 7.7110E+01 
TIME OF MAXIMUM 6.8000E-02 2.7750E-01 
MINIMUM -2.1535E+04 -1.6843E+02 
TIME OF MINIMUM 2.1150E-01 2.9850E-01



D Y N A C B
Dynamic Analysis 

of
Continuous Beams 
U  . E  . &  C  .

Ymax - 1.1165E-03

t - .3750

Beam Fundamental Natural Frequency - 3.0875E+01 Hz

Results at Node - 5
Displacement : Ymin - - 6 . 0 105E-03(t - .2585) Ymax - 1.1165E-03 (t “ .0830)
Guideway Sheet Sect. - 300 Mph. 140 Passenger, 1 x 9.144 m Span. .8128 m Depth

time

Date: 9/21/1992
Time: B: 36: 14

>
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Fymax - 1.4248E+05

D Y N A C B
Dynamic Analysis 

of
Continuous Beams 

U  . E . S C .

t i me

Beam Fundamental Natural Frequency - 3.0B75E+01 Hz

.2305)
8128 m Depth

Results at Node — 1
Reaction : Fymin “ -2.2472E+04 (t .0835) Fymax - 1.4248E + 05 (t -
Guideway Sheet Sect. - 300 Mph, 140 Passenger, l x 9.144 m Span,

Date: 9/21/1992
Time: B: 36: 14

r
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t - .3750

D Y N A C B
Dynamic Analysis 

of
Continuous Beams 

U  . E . S C .

time

Beam Fundamental Natural Frequency 3.0B75E+01 Hz

Results at Node - 9
Reaction : Fymin - - 2 . 1535E+04 (t - .2115) Fymax - 1.4503E+05 (t - . 05B0)
Guideway Sheet Sect. - 300 Mph, 140 Passenger. 1 x 9.144 m Span. .B128 m Depth

Date: 9/21/1992
Time: B: 36: 14

i

oo
?



I

Mmax - 3.3426E+05

- .3750

D Y N A C B
Dynamic Analysis 

of
Continuous Beams 
U  . E  . S  C  .

t ime

Beam Fundamental Natural Frequency - 3.0875E+01 Hz

Results at Elem - 4 (End Node)
Bending Moment : Mmin - -5.9729E+04 (t - .0825) Mmax - 3.3426E+05(t - .25B0)
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span. .8128 m Depth

Date: 9/21/1992
Time: 8: 35: 14

r-01
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, , P A G E _ _
Sl/zl?t  ry fl dc. CH’K

f i t  /I /
. PROJECT M A  G L £ V

M o <?a l  Q a o / a l  P i r f l a c s . v t & * j r s

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VAR I TYPE IDENTIFIERS NAME MINIMUM AT TIME MAXIMUM AT TIME

2 D ISP 133 UX 133 UR - 0 . 2 0 3 7 E - 03 0. 2491E - 01 0 . 1251E-03 0 . 1607E-01
3 DISP 137 UX 137 UR - Q . 3 5 7 8 E - 0 4 0 . 1045E - 01 0 . 5 7 6 6 E - 0 3 0 . 2 8 9 3 E - 0 1
4 D I SP 146 UX 146 UR - 0 . 2 0 1 6 E - 0 3 0 . 2 8 1 3 E - 0 1 . 0 . 1 3 9 7 E - 0 3 0 . 3 5 8 7 E - 0 1
5 DISP 

P0ST26- INP
150 UX 150 UR - 0 . 1 0 5 6 E - 0 3 0. 4722E - 01 0 . 6 1 5 8 E - 0 3 0 . 2923E - 01

/\Jode hi o . J
S e £  /3 c .s o l ~ / t v i £ -  M / S - 7 - a / Z y  P l o T Z ( P c ' s

M a x . [Z a p j a l , 0 i ^ / > c a c £ M 6 ( s/ t Cs>. /fa  x /o
4-

( M o P £ / S o )
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JOB NO. ( * & &  DATE

CUSTOMER A / i I T  M X

L S ^ a, PAGE. 1
S / / U 1 1 .  RV Z l J C .ry  H- y—  CH’K

PROJECT M a G C *  V
SUBJECT ( 3 < J t Q £ l * / A y  <S fJ £ .£ ,T

S t /1 6 S S £ 5  I t J  . Q ' t y *  f l l l C t <  G u  I Q G W A ^ I  ' S f > ! 6 £ . T

Chi S r / z e s s e s ( S e e  A l s o  - P t s T o / i y  P l o t s )

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VAR I TYPE IDENTIFIERS NAME MINIMUM AT TIME MAXIMUM iAT TIME

2 ESTR 112 30 112 SYTK - 0. 3455 E + 07 0 . 3 8 9 8 E - 0 1 0 . 1 736E + 08 0 . 3 3 5 5 E - 0 1
3 ESTR 113 26 113 SYT J - 0 . 3543E+07 0 . 3 8 9 8 E - 0 1 0 . 1705E + 08 0 . 3 3 5 5 E - 0 1
4 ESTR 114 62 114 SYBK - 0 . 2 6 3 1 E + 07 0 . 1025E-01 •0.2102E+08 0 . 3 1 2 4 E - 0 1
5 ESTR 124 30 124 SYTK - 0 . 5  724 E + 07 0 . 4 0 7 9 E - 0 1 0. 2138E+08 0 . 3 3 5 5 E - 0 1
6 ESTR 125 26 ' 125 SYT J - 0 . 6879E+07 0. 4 0 7 9 E - 0 1 0. 2221E+08 0 . 3 3 5 5 E - 0 1
7 ESTR 

POST26-INP
126 62 126 SYBK - 0 . 6330E + 07 0 . 4 0 7 9 E - 0 1 0 . 2440E + 08 0 . 3 3 5 5 E - 0 1

E Jeme.r)+ Mo.-> / \  A/oc/e A/o. ( L J  K L )
S tr e s s  (Lomport -* '^ S u rfa ce . (T o p  or BoMo***)

CTx S T a e s s e s  ( S e e  A l s o  T im s  - I j / s r o n y  P l o t s )

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VAR I TYPE IDENTIFIERS NAME MINIMUM AT TIME MAXIMUM AT TIME

2 ESTR 121 61 121 SXBK - 0 . 3331E+07 0 . 3 0 6 4 E - 0 1 0 . 5727E + 07 0 . 3 5 9 7 E - 0 1
3 ESTR 124 29 124 SXTK - 0 . 2578E+07 0 . 4 0 7 9 E - 0 1 0 . 7 2 7 1 E + 07 0 . 3 3 5 5 E - 0 1
4 ESTR 125 25 125 SXT J - 0 . 2923E + 07 0 . 4 0 7 9 E - 0 1 0 . 7 2 3 4E + 07 0 . 3 3 5 5 E - 0 1
5 ESTR 

POST26-INP=
126 61 126 SXBK - 0 . 5 4 5 1 E + 07 0 . 4 0 7 9 E - 0 1 0. 1191E+08 0. 3 3 5 5 E - 0 1
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special design rules
(Specifications 9, 15, 16, 18, or 19 of Tables 3.3.6 to 
3.3.29).Where deflection at design loads is critical, the effec­
tive width concept may be used to determine an 
effective section to be used in deflection calculations. 
The effective width, br, of a thin element subjected 
lo direct compression stresses is:

Iff a  S r ta F a i, b t =  b 
If f a  >  rta F a i), b , = b V Ita F a b ifa  

where:
b, = effective width of flat plate element to be 

used in deflection calculations, in. 
b = clear width of element, in. 
ru = factor of safety on appearance of buckling 
Fat =  allowable stress for element from Section 

4.7.1,ksi
fa  -  compressive stress on element due to ap­

plied loads, ksi
The same expression may be used to calculate the 

effective width on the compression side of a web in 
bending, with the compressive bending stress due to 
the applied loads, fi,, replacing/,-

. P a s t  £ t S

in which C, =

1.25 E

+ 0 .0 4 ^-)[l.l - 0.1(

The terms appearing in the above formulas are de­
fined as follows:

d  — depth of web (vertical projection), in.
E = compressive modulus of elasticity, ksi

Fey — minimum compressive yield strength of sheet, 
ksi

h — slope width of web (shear element spanning 
between flats) in.

N  =  length of bearing at reaction or concentrated 
load, in.

Pc = allowable reaction or concentrated load per 
web, kips

Rt  =  bend radius at juncture of flange and web 
measured to inside surface of bend, in.

t — web thickness, in.
0 = angle between plane of web and plane of 

bearing surface (0 < 90), degrees

4.8 Fatigue. In members and connections subjected to 
repeated fluctuations of stress, special design consider­
ations must be made. Fatigue results in damage that may 
cause fracture after a number of applications of load. 
(See Appendix C for commentary.)
The joint details and, to a lesser extent, fabrication 

greatly affect fatigue strength. Special considerations 
should be given to selecting details which minimiTp the 
damaging effects of fatigue.
4.8.1 Allowable Stresses. Members, connections and 
fasteners subjected to repeated tensile stress variation 
or stress reversal shall be designed so that the maximum 
stress does not exceed the maximum allowable stress 
under static loading as defined in Sections 3 and 4 and 
the range of stress from live load fluctuations does not 
exceed the allowable stress range as listed in Table 4.8.1a.

TABLE 4.8.1a
ALLOW ABLE STRESS RANGE, KSI

j "  D e s ig n  S tress C yc le s
S tre ss

C a te g o ry 1
U p  To 
100,000

100,000-
50 0 ,0 0 0

5 0 0 ,0 0 0 -
2 ,0 0 0 ,0 0 0

o v e r
2 ,0 0 0 ,0 0 0

A 1 7 .5 1 3 .6 11 .0 9.5
B 1 6 .0 1 1 .4 8.5 6.0
C 1 2 .0 8 .2 5 .9 4.0
D 9 .5 6 .4 4 .5 3.0
E 7 .5 4 .7 3 .2 2.0
F 6 .0 3 .8 2 .5 1.6

‘See Table 4.8.1b

4.7.7 Web Crippling. Allowable interior reactions and 
concentrated loads for flat webs should be

=  0 . 6 ^ 5 1 ( 6  *  0 . 0 4 ) [ l . l  - ^  - f  <  C,

Pr  =  1.5 Ed. (N  + A ) (  -L  )  for - y  > C,and

in which C, =5"(6 ,  0.0 4 )[l.l • 0 . < > / f ]
Allowable end reactions should be

/», =  0 . 6 - ^ 1 ( 3  + 0 . o 4 ) [ l . l  -  0 , ^ ] for ±  < C, 

and/>, =  1.5 Ed(.N +  yY y  )  for —  > C,
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The stress category shall be determined from Table 
4.8.1b which defines the categories for representative 
details. The stress range is defined as the algebraic dif- 
( nee between the minimum and maximum calculated 
stress due to dead load, live load and impact.

<h£LL> /LLc>
m echanical connections

4.8.2 Aerodynamic Response. The aeroeiastic response 
of undamped structures or components can result in 
excessive stress magnitudes and cycles. Appropriate vi­
bration dampers may be necessary to limit wind induced 
vibrations.

TABLE 4.8.1b 
STRESS CATEGORY

G e n e ra l
C o n d itio n S itu a tio n

S tre s s  C a te g o ry . 
(S e e  T a b le  4 .8 .1 a )*

Illu s tra tiv e  
E x a m p le  N o s . 

(S ee F ig . 4 .8 .1 )'

P la in  m a te ria l B ase m e ta l w ith  ro lle d  o r  c le a n e d  s u rfa c e s . A 1 ,2
B u ilt-u p
m e m b e rs

B ase m e ta l a n d  w e ld  m e ta l in  m e m b e rs , w ith o u t 
a tta c h m e n ts , b u ilt-u p  o f  p la te s  o r  shap es c o n n e c te d  b y  
c o n tin u o u s  fu ll-  o r  p a r tia l-p e n e tra tio n  g ro o v e  w e ld s  o r  
c o n tin u o u s  f i lle t  w e ld s  p a ra lle l to  th e  d ire c tio n  o f  a p p lie d  
s tre ss.

B 3 ,4 ,5

C a lc u la te d  fle x u ra l s tre s s , f b, in  base m e ta l a t to e  o f  w e ld s  o n  
g ird e r w eb s o r  fla n g e s  a d ja c e n t to  w e ld e d  tra n s v e rs e  
s tiffe n e rs .

C 6

M e c h a n ic a lly
fa s te n e d

B ase m e ta l a t e n d  o f p a rtia l- le n g th  w e ld e d  c o v e r p la te s  
h a v in g  s q u a re  o r  ta p e re d  e n d s , w ith  o r  w ith o u t w e ld s  across 
th e  e n ds.
B ase m e ta l a t n e t s e c tio n  o f m e c h a n ic a lly  fa s te n e d  jo in ts  
w h ic h  d o  n o t in d u c e  o u t-o f-p la n e  b e n d in g  in  c o n n e c te d  
m a te ria l, w h e re
S tress ra t io , th e  ra t io  o f m in im u m  s tre ss  to  m a x im u m  s tre ss. 
S R  is :

E 5

S R  <  0 C 7
0  £  S R  <  0 .5 D 7
0 .5  £  S R E 7

B ase m e ta l a t n e t s e c tio n  o f  m e c h a n ic a lly  fa s te n e d  jo in ts  
w h ic h  in d u c e  o u t-o f-p la n e  b e n d in g  in  c o n n e c te d  m a te ria l.

E 8

F ille t  w e ld e d B ase m e ta l a t in te rm itte n t f i lle t  w e ld s . E
c o n n e c tio n s B ase m e ta l a t ju n c tio n  o f  a x ia lly  lo a d e d  m e m b e rs  w ith  f ille t  

w e ld e d  e n d  c o n n e c tio n s . W e ld s  s h a ll b e  d isp o s e d  a b o u t th e  
a x is  o f th e  m e m b e rs  so  as to  b a la n c e  w e ld  s tresse s.

E 15 ,17

W e ld  m e ta l o f  c o n tin u o u s  o r  in te rm itte n t lo n g itu d in a l o r 
tra n s v e rs e  f ille t  w e ld s .

F 5 ,1 5 ,1 8

G ro o v e  w e ld s B ase  m e ta l a n d  w e ld  m e ta l a t fu ll-p e n e tra tio n  g ro o v e  w e ld e d  
sp lice s  o f p a rts  o f  s im ila r  c ro ss  s e c tio n  g ro u n d  flu s h , w ith  
g rin d in g  in  th e  d ire c tio n  o f a p p lie d  s tre ss  a n d  w ith  w e ld  
soundness e s ta b lis h e d  b y  n o n d e s tru c tiv e  in s p e c tio n .

B 9

B ase m e ta l a n d  w e ld  m e ta l a t fu ll-p e n e tra tio n  g ro o v e  w e ld e d  
sp lice s  a t tra n s itio n s  in  w id th  o r  th ic k n e s s , w ith  w e ld s  g ro u n d  
to  p ro v id e  s lo p e s  n o  s te e p e r th a n  1 to  2 V i, w ith  g rin d in g  in  
th e  d ire c tio n  o f a p p lie d  s tre s s , a n d  w ith  w e ld  soundness 
e s ta b lis h e d  b y  n o n d e s tru c tiv e  in s p e c tio n .

B 11 ,12

A tta c h m e n ts

B ase  m e ta l a n d  w e ld  m e ta l a t fu ll-p e n e tra tio n  g ro o v e  w e ld e d  
s p lic e s , w ith  o r  w ith o u t tra n s itio n s  h a v in g  s lo p e s  n o  g re a te r 
th a n  1 to  2 V i, w h e n  re in fo rc e m e n t is  n o t re m o v e d  a n d /o r 
w e ld  soun dn ess is  n o t e s ta b lis h e d  b y  n o n d e s tru c tiv e  
in s p e c tio n .
B ase m e ta l d e ta il o f a n y  le n g th  a tta c h e d  b y  g ro o v e  w e ld s  
s u b je c t to  tra n sv e rs e  a n d /o r lo n g itu d in a l lo a d in g , w h e n  th e  
d e ta il e m b o d ie s  a tra n s itio n  ra d iu s , th e  ra d iu s  o f a n  
a tta c h m e n t o f th e  w e ld  d e ta il. R , 2  in ch e s  o r  g re a te r, w ith  
th e  w e ld  te rm in a tio n  g ro u n d  s m o o th :

C 9 ,1 0 ,1 1 ,1 2

si



/ m ech an ical connections
P a  C ^ ' l l

TA B LE  4.8.1b (Continued) 
STRESS C A TEG O R Y

l Illu s tra t iv e
G e n e ra l S tre ss  C a te g o ry . E x a m p le  N o s .
C o n d itio n S itu a tio n (S e e  T a b le  4 .8 .1 a )* (S e e  F ig . 4 .8 .1 )

R  a  24  in . B 13
—: 24  in . >  R  a  6  in . C 136 in . >  R  a  2 in . D 13

n B ase  m e ta l a t d e ta il a tta c h e d  b y  g ro o v e  w e ld s  o r  f i lle t  w e ld s-urn s u b je c t to  lo n g itu d in a l lo a d in g , w ith  tra n s itio n  ra d iu s , i f  any,
less th a n  2  in ch e s :

2  in . £  a s  12b o r  4  in . D 14
a  >  12b o r  4  in . E 1 4 ,1 9 ,2 0

w h e re
a =  d e ta il d im e n s io n  p a ra lle l to  th e  d ire c tio n  o f s tre ss  
b  =  d e ta il d im e n s io n  n o rm a l to  th e  d ire c tio n  o f s tre ss  an d

,— > th e  s u rfa c e  o f  th e  base  m e ta l

U
; B ase  m e ta l a t a  d e ta il o f  a n y  le n g th  a tta c h e d  b y  f i lle t  w e ld s

~ r o r  p a rtia l-p e n e tra tio n  g ro o v e  w e ld s  in  th e  d ire c tio n  p a ra lle l 
to  th e  s tre s s , w h e n  th e  d e ta il e m b o d ie s  a tra n s itio n  ra d iu s ,

\ ' R . 2  in ch e s  o r  g re a te r, w ith  w e ld  te rm in a tio n  g ro u n d  s m o o th :
j R  a  24  in . B 16
{  - 24 in . >  R  s  6 in . C 166 in . >  R  s  2 in . D 16

B ase m e ta l a t a  d e ta il a tta c h e d  b y  g ro o ve  w e ld s  o r  f i lle t  
w e ld s , w h e re  th e  d e ta il d im e n s io n  p a ra lle l to  th e  d ire c tio n  o f

C 19

s tre s s , a . is  less th a n  2 in .

,__ "All stresses are T  and Rev., where "T ” signifies range in tensile stress only: "Rev." signifies a range involving reversal of tensile or
compressive stress: except Category F where stress range is in shear including shear stress reversal.

^  These examples are provided as guidelines and are not indended to exclude other reasonably similar situations.
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ANSYS - E NGI NE E R I NG A N A L Y S I S  SYSTEM R E V I S I O N  4 . 4  A 1 4 0 1 9 5  - P C / L 1 - 4 . 4 A MAY 1 , 1 9 9 0
A N S Y S ( R )  C O P Y R I GH T ( C )  1 9 7 1 ,  ' 7 8 ,  ' 8 2 ,  ' 8 3 ,  ' 8 5 ,  ' 8 6 ,  ' 8 7 ,  ' 8 9 ,  ' 9 0 ,  ' 91  SWANSON A N A L Y S I S  S Y S T E MS ,  I NC .  AS UNPUBL I SHED WORK 
PROPRI E TARY  DATA - UNAUTHORIZED U S E ,  D I S T R I B U T I O N  OR DUPL I CAT I ON I S  P R O H I B I T E D .  ALL  R I GHT S  R E S E R V E D .
FOR SUPPORT CALL  PHONE TWX

MODAL ANAL Y S I S  OF GUIDEWAY SHEET  8 . 1 2 2 3  MAY 1 2 , 1 9 9 2  CP= 4 0 7 . 3 3 0

* * * * *  E I GENVALUE  ( NATURAL FREQUENCY)  SOLUTI ON * * * * *  

MODE FREQUENCY ( C Y C L E S / T I  ME )

1 1 8 2 . 2 2 5 6 1 5
2 1 9 0 . 0 0 0 6 7 5
3 2 0 3 . 7 0 8 2 2 5
4 2 2 3 . 4 1 8 1 2 3
5 2 2 9 . 8 0 3 1 8 1
6 2 3 6 . 2 6 4 9 0 3
7 2 4 8 . 0 5 9 7 2 3
8 2 4 8 . 8 0 6 3 1 4
9 2 6 5 . 7 4 8 4 9 0

10 2 7 9 . 2 0 6 9 9 2
11 2 8 9 . 0 8 6 5 5 1
12 3 1 3 . 6 4 0 9 6 4
13 3 1 7 . 1 3 6 7 8 4
14 3 2 5 . 7 5 3 4 4 0
15 3 3 4 . 6 5 8 8 0 6
16 3 4 8 . 7 7 1 9 8 5
17 3 5 0 . 9 8 5 2 4 0
18 3 5 3 . 1 9 6 8 5 9
19 3 7 8 . 0 3 0 3 0 1
20 3 8 3 . 0 7 1 8 1 9
21 3 9 0 . 7 4 1 4 2 1
22 4 0 4 . 4 5 4 8 9 8
23 4 1 9 . 4 7 5 4 0 1
24 4 2 9 . 6 9 0 6 1 9 .
25 4 3 2 . 0 9 0 5 7 0
26 4 5 4 . 1 5 3 1 6 0
27 4 5 7 . 7 1 4 0 0 2
28 4 7 4 . 6 8 4 1 8 8
29 4 7 8 . 7 7 0 8 3 1
30 4 9 7 . 6 9 9 3 7 4

* * * * *  REDUCED MASS D I S T R I B U T I O N  * * * * *

ROW NODE D I R VALUE

1 38 UX 1 . 5 6 8 7
2 141 UX 1 . 59 2 5
3 150 UX 1 . 6 1 9 6
4 56 UX 1 . 6 0 5 5
5 193 UX 1 . 5 9 3 9
6 28 UX 1 . 5 6 8 7
7 55 UX 1 . 5 9 1 6
8 127 UX 1 . 6 0 7 3
9 15 UX 1 . 5 6 5 9

10 99 UX 1 . 6 1 7 4
1 1 128 UX 1 . 5 9 2 5
12 225 UX 1 . 6 0 6 9
13 115 UX 1 . 5 9 2 7
14 84 UX 1 . 6 1 7 5
15 1 29 UX 1 . 5 7 2 0
16 72 UX 1 . 6 1 9 5
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1 7 71 u x 1 . 6 1 6 5
1 8 1 6 u x 1 . 5 7 5 0
1 9 4 3 u x 1 . 6 0 0 6
2 0 2 1 4 u x 1 . 6 2 0 1
21 1 5 5 u x 1 . 5 7 2 0
2 2 5 9 u x 1 . 6 1 5 9
2 3 1 7 u x 1 . 5 8 0 7
2 4 1 7 5 u x 1 . 6 1 8 6
2 5 1 3 8 u x 1 . 6 1 6 3
2 6 1 8 8 u x 1 . 6 2 0 0
2 7 75 u x 1 . 6 0 7 6
2 8 6 0 u x 1 . 6 1 3 1
2 9 2 0 2 u x 1 . 6 2 4 3
3 0 3 2 u x 1 . 5 9 5 8
3 1 1 4 2 u x 1 . 5 7 2 0
3 2 1 9 u x 1 . 5 8 4 2
3 3 1 0 3 u x 1 . 5 7 2 1
3 4 8 5 u x 1 . 6 2 0 6
3 5 1 5 4 u x 1 . 5 9 2 6
3 6 1 1 9 u x 1 . 5 7 2 0
3 7 8 8 u x 1 . 6 0 8 2
3 8 1 1 4 u x 1 . 6 0 7 6
3 9 7 6 u x 1 . 5 9 2 8
4 0 1 9 4 u x 1 . 5 7 2 4
41 2 0 u x 1 . 5 8 5 6
4 2 4 7 u x 1 . 6 0 6 2
4 3 2 2 4 u x 1 . 5 9 2 3
4 4 1 8 5 u x 1 . 5 9 3 9
4 5 6 3 u x 1 . 5 9 1 6
4 6 21 u x 1 . 5 8 4 2
4 7 1 0 1 u x 1 . 6 0 8 0
4 8 2 4 1 u x 1 . 6 0 5 9
4 9 1 1 6 u x 1 . 5 7 2 0
5 0 7 7 u x 1 . 5 7 2 0
51 6 4 u x 1 . 5 7 1 6
5 2 9 0 u x 1 . 5 7 2 1
5 3 3 6 u x 1 . 5 9 1 8
5 4 8 9 u x 1 . 5 9 3 1
5 5 2 3 u x 1 . 5 8 0 7
5 6 2 1 9 u x 1 . 5 9 4 1
5 7 1 3 6 u x 1 . 6 1 6 3
5 8 1 6 7 u x 1 . 5 9 2 9
5 9 1 2 3 u x 1 . 6 1 6 4
6 0 8 6 u x 1 . 6 1 7 5
61 4 6 u x 1 . 6 0 8 7
6 2 3 3 u x 1 . 5 9 7 8
6 3 1 3 7 u x 1 . 6 1 9 2
6 4 2 4 u x 1 . 5 7 5 0
6 5 51 u x 1 . 5 7 0 6
6 6 2 4 6 u x 1 . 5 7 0 0
6 7 1 7 3 u x 1 . 6 0 8 7
6 8 6 7 u x 1 . 5 7 2 0
6 9 2 5 u x 1 . 5 6 5 9
7 0 4 9 u x 1 . 6 0 0 6
71 1 0 2 u x 1 . 5 9 2 9
7 2 5 0 u x 1 . 5 8 8 7
7 3 6 2 u x 1 . 6 0 5 5
7 4 1 8 9 u x 1 . 6 2 3 3
7 5 3 7 u x 1 . 5 8 2 9
7 6 3 4 u x 1 . 5 9 5 8
7 7 9 8 u x 1 . 6 2 0 4
7 8 2 5 4 u x 1 . 5 8 6 1
7 9 1 4 0 u x 1 . 6 0 7 2
8 0 17 1 u x 1 . 5 7 2 2
81 2 9 u x 1 . 5 8 2 9
8 2 1 6 6 u x 1 . 6 0 7 9
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83 30 UX 1 . 5 9 1 8
84 151 UX 1 . 6 1 6 5
85 68 UX 1 . 5 9 2 8
86 95 UX 1 . 6 0 8 0
87 124 UX 1 . 6 1 9 4
88 190 UX 1 . 6 2 0 0
89 41 UX 1 . 5 7 0 6
90 240 UX 1 . 6 0 3 5
91 42 UX 1 . 5 8 8 7
92 45 UX 1 . 6 0 6 2
93 168 UX 1 . 5 7 2 1
94 229 UX 1 . 6 1 5 1
95 180 UX 1 . 5 9 3 3
96 181 UX 1 . 5 7 2 2
97 111 UX 1 . 6 1 9 9
98 207 UX 1 . 5 7 2 5
99 54 UX 1 . 5 7 1 6

100 216 UX 1 . 6 2 0 1
101 206 UX 1 . 5 9 4 3
102 58 UX 1 . 6 1 3 1
103 211 UX 1 . 5 9 4 1
104 108 UX 1 . 6 0 7 6
105 245 UX 1 . 5 8 7 5
106 80 UX 1 . 5 7 2 1
107 107 UX 1 . 5927
1 08 1 79 UX 1 . 6 0 8 7
109 69 UX • 1 . 6 0 7 6
110 227 UX 1 . 6 1 5 1
111 112 UX 1 . 6 1 6 8
1 1 2 73 UX 1 . 6 1 6 5
113 153 UX 1 . 6 0 7 4
114 237 UX 1 . 5 8 7 5
115 192 UX 1 . 6 0 9 7
116 223 UX 1 . 5 7 1 7
1 1 7 81 UX 1 . 5 9 3 1
1 18 218 UX 1 . 6 1 0 1
119 82 UX 1 . 6 0 8 2
120 203 UX 1 . 6 2 1 0
121 120 UX 1 . 5 9 2 5
122 147 UX 1 . 6 0 7 4
123 176 UX 1 . 6 2 1 7
124 242 UX 1 . 6 0 3 5
125 93 UX 1 . 5 7 2 1
126 238 UX 1 . 5 9 8 5
127 94 UX 1 . 5 9 2 9
128 97 UX 1 . 6 1 7 4
129 220 UX 1 . 5 7 2 4
130 236 UX 1 . 5 7 0 0
131 232 UX ' 1 . 5 9 2 3
132 233 UX 1 . 5 7 1 7
133 163 UX 1 . 6 2 0 4
134 259 UX 1 . 5 6 7 0
135 106 UX 1 . 5 7 2 0
136 177 UX 1 . 6 1 8 6
137 258 UX 1 . 5 7 6 7
138 110 UX 1 . 6 1 6 8
139 250 UX 1 . 5 7 6 7
140 160 UX 1 . 6 0 7 9
141 198 UX 1 . 5 9 4 3
142 132 UX 1 . 5 7 2 0
143 159 UX 1 . 5 9 2 9
144 231 UX 1 . 6 0 6 9
145 121 UX 1 . 6 0 7 3
146 201 UX 1 . 6 2 1 0
147 164 UX 1 . 6 1 7 3
148 125 UX 1 . 6 1 6 4
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149 205 UX 1 . 6 1 0 5
150 251 UX 1 . 5 8 2 4
151 244 UX 1 . 5 9 8 5
152 253 UX 1 . 5 8 4 5
153 133 UX 1 . 5 9 2 5
154 257 UX 1 . 5 8 2 4
155 134 UX 1 . 6 0 7 2
156 255 UX 1 . 5845
157 172 UX 1 . 5 9 3 3
158 199 UX 1 . 6 1 0 5
159 228 UX 1 . 6 1 8 0
160 212 UX 1 . 6 1 0 1
161 145 UX 1 . 5 7 2 0
162 249 UX 1 . 5 6 7 0
163 146 UX 1 . 5 9 2 6
164 149 UX 1 . 6 1 6 5
165 162 UX 1 . 6 1 7 3
166 184 UX 1 . 5 7 2 4
167 197 UX 1 . 5 7 2 5
168 210 UX 1 . 5 7 2 4
169 215 UX 1 . 6 2 3 3
170 186 UX 1 . 6 0 9 7
171 158 UX 1 . 5 7 2 1

MASS( X , Y , Z ) = 2 7 3 . 0  O.OOOOE+OO O.OOOOE+OO

* * * * *  P A R T I C I P A T I O N  FACTOR CALCULATI ON * * * * *  X D I RE CT I ON

MODE FREQUENCY PERI OD PART I C . FACTOR RATI  O

1 1 8 2 . 2 2 6 0 . 5 4 8 7 7 E - 02 - 4 . 6 3 9 2 0 . 3 5 1 3 4 7
2 1 9 0 . 0 0 1 0 . 5 2 6 3 1 E - 0 2 0 . 9 0 1 8 8 E - 0 1 0 . 0 0 6 8 3 0
3 2 0 3 . 7 0 8 0 . 4 9 0 9 0 E - 02 1 . 6 9 0 8 0 . 1 2 8 0 5 1
4 2 2 3 . 4 1 8 0 . 4 4 7 5 9 E - 0 2 - 0 . 5 3 9 1 4 E - 0 1 0 . 0 0 4 0 8 3
5 2 2 9 . 8 0 3 0 . 4 3 5 1 5 E - 0 2 - 0 . 5 7 2 3 5 E - 14 0 . 0 0 0 0 0 0
6 2 3 6 . 2 6 5 0 . 4 2 3 2 5 E - 0 2 0 . 2 6 5 7 2 E - 13 0 . 0 0 0 0 0 0
7 2 4 8 . 0 6 0 0 . 4 0 3 1 3 E - 0 2 0 . 6 1 8 7 3 E - 11 0 . 0 0 0 0 0 0
8 2 4 8 . 8 0 6 0 . 4 0 1 9 2 E - 0 2 - 1 . 0 3 7 4 0 . 0 7 8 5 7 0
9 2 6 5 . 7 4 8 0 . 3  7 6 3 0 E - 02 - 0 . 3 9 3 8 1 E - 1 3 0 . 0 0 0 0 0 0

10 2 7 9 . 2 0 7 0 . 3 5 8 1 6 E - 0 2 - 0 . 2 4 2 6 1 E - 0 1 0 . 0 0 1 8 3 7
11 2 8 9 . 0 8 7 0 . 3 4 5 9 2 E - 0 2 0 . 1 6 6 1 7 E - 12 0 . 0 0 0 0 0 0
12 3 1 3 . 6 4 1 0 . 3 1 8 8 4  E - 02 - 0 . 5 2 6 1 0 . 0 . 0 3 9 8 4 4
13 3 1 7 . 1 3 7 0 . 3 1 5 3 2 E - 0 2 0 . 1 8 0 7 7 E - 11 0 . 0 0 0 0 0 0
14 3 2 5 . 7 5 3 0 . 3 0 6 9 8 E - 0 2 1 3 . 2 0 4 1 . 000000
15 3 3 4 . 6 5 9 0 . 2 9 8 8 1 E - 0 2 0 . 8 9 6 4 1 0 . 0 6 7 8 8 9
16 3 4 8 . 7 7 2 0 . 2 8 6 7 2 E - 0 2 - 0 . 2 0 5 2 0 E  - 1 2 0 . 0 0 0 0 0 0
17 3 5 0 . 9 8 5 0 . 2 8 4 9 1 E - 0 2 1 . 0 3 6 8 0 . 0 7 8 5 2 3
18 3 5 3 . 1 9 7 0 . 2 8 3 1 3 E - 0 2 - 4 . 7 0 0 5 0 . 3 5 5 9 8 5
19 3 7 8 . 0 3 0 0 . 2 6 4 5 3 E - 0 2 - 0 . 4 1 3 0 6 0 . 0 3 1 2 8 3
20 3 8 3 . 0 7 2 0 . 2 6 1 0 5 E - 0 2 0 . 9 8 4 1 0E - 1 3 0 . 0 0 0 0 0 0
21 3 9 0 . 7 4 1 0 . 2 5 5 9 2 E - 0 2 0 . 5 0 3 4 6 0 . 0 3 8 1 2 9
22 4 0 4 . 4 5 5 0 . 2 4 7 2 5 E - 02 - 2 . 7 1 5 8 0 . 2 0 5 6 7 8
23 4 1 9 . 4 7 5 0 . 2 3 8 3 9 E - 02 0 . 9 7 2 7 6 E  -1 3 0 . 0 0 0 0 0 0
24 4 2 9 . 6 9 1 0 . 2 3 2 7 3 E - 02 0 . 1 4 8 8 4 0 . 0 1 1 2 7 2
25 4 3 2 . 0 9 1 0 . 2 3 1 4 3 E - 0 2 0 . 9 7 9 7 4 E - 0 1 0 . 0 0 7 4 2 0
26 4 5 4 . 1 5 3 0 . 2 2 0 1 9 E - 0 2 1 . 7 5 3 0 0 . 1 3 2 7 6 4
27 4 5 7 . 7 1 4 0 . 2 1 8 4 8 E - 0 2 - 0 . 4 4 4 7 0 E  - 1 2 0 . 0 0 0 0 0 0
28 4 7 4 . 6 8 4 0 . 2 1 0 6 7 E - 0 2 - 0 . 4 1 3 7 5 0 . 0 3 1 3 3 5
29 4 7 8 . 7 7 1 0 . 2  0 8 8 7 E - 02 - 0 . 9 7 8 0 1 E - 0 1 0 . 0 0 7 4 0 7
30 4 9 7 . 6 9 9 0 . 2 0 0 9 2 E - 02 - 0 . 5 5 2 3 5 E - 13 0 . 0 0 0 0 0 0

SUM OF E F F E C T I V E  MASSES=



E F F E C T I V E  MASS

2 1 . 5 2 2 5  
0 . 8 1 3 3 8 1 E - 0 2  

2 . 8 5 8 8 0  
0 . 2 9 0 6 7 2 E -02 
0 . 3 2 7 5 8 3 E - 2 8  
0 . 7 0 6 0 8 2 E - 2 7  
0 . 3 8 2 8 2 8 E - 22 

1 . 0 7 6 3 0  
0 . 1 5 5 0 8 4 E - 2 6  
0 . 5 8 8 5 9 8 E - 03 
0 . 2 7 6 1 3 9 E - 25 
0 . 2 7 6 7 8 6  
0 . 3 2 6 7 9 6 E - 23 

1 7 4 . 3 4 9  
0 . 8 0 3 5 5 6  
0 . 4 2 1 0 8 3 E - 2 5  

1 . 0 7 5 0 1  
2 2 . 0 9 4 5  

0 . 1 7 0 6 1 9  .
0 . 9 6 8 4 5 7 E - 2 6  
0 . 2 5 3 4 7 7  

7 . 3 7 5 5 6  
0 . 9 4 6 2 7 0 E - 2 6  
0 . 2 2 1 5 4 0 E - 0 1  
0 . 9 5 9 8 8 1 E - 0 2  

3 . 0 7 3 1 5  
0 .  1 9 7 7 5 6 E - 2 4  
0 . 1 7 1 1 8 9  
0 . 9 5 6 5 0 6 E - 0 2  
0 . 3 0 5 0 9 5 E - 2 6  

2 3 5 . 1 5 4

0 . 9 1 5 2 5 1 E - 0 1  
0 . 9 1 5 5 9 7 E - 0 1  
0 . 1 0 3 7 1 7  
0 . 1 0 3 7 2 9  
0 . 1 0 3 7 2 9  
0 . 1 0 3 7 2 9  
0 . 1 0 3 7 2 9  
0 . 1 0 8 3 0 6  
0 . 1 0 8 3 0 6  
0 . 1 0 8 3 0 9  
0 . 1 0 8 3 0 9  
0 . 1 0 9 4 8 6  
0 . 1 0 9 4 8 6  
0 . 8 5 0 9 1 3  
0 . 8 5 4 3 3 0  
0 . 8 5 4 3 3 0  
0 . 8 5 8 9 0 1  
0 . 9 5 2 8 5 9  
0 . 9 5 3 5 8 5  
0 . 9 5 3 5 8 5  
0 . 9 5 4 6 6 3  
0 . 9 8 6 0 2 8  
0 . 9 8 6 0 2 8  
0 . 9 8 6 1 2 2  
0 . 9 8 6 1 6 3  
0 . 9 9 9 2 3 1  
0 . 9 9 9 2 3 1  
0 . 9 9 9 9 5 9  1.00000 1.00000

CUMUL AT I VE
MASS FRACT ION



* * * * *  P A R T I C I P A T I O N  FACTOR C A L C U L A T I O N  * * * * *  Y D I R E C T I ON

MODE FREQUENCY PERI OD P A R T I C . FACTOR RATI O

1 1 8 2 . 2 2 6 0 . 5 4 8 7 7 E - 02 0 . 1 2 9 7 3 E - 1 3 0 . 0 0 0 0 0 0
2 1 9 0 . 0 0 1 0 . 5 2 6 3 1 E - 0 2 - 0 . 8 3 6 5 3 E -  14 0 . 0 0 0 0 0 0
3 2 0 3 . 7 0 8 0 . 4 9 0 9 0 E - 02 -0 . 1 2 5 2 0E  -1 3 0 . 0 0 0 0 0 0
4 2 2 3 . 4 1 8 0 . 4 4 7 5 9 E - 02 0 . 3 3 4 0 6 E -12 0 . 0 0 0 0 0 0
5 2 2 9 . 8 0 3 0 . 4 3 5 1 5 E - 0 2 2 . 8 5 7 8 1 . 0 0 0 0 0 0
6 2 3 6 . 2 6 5 0 . 4 2 3 2 5 E - 02 - 0 . 5 5 5 5 3 E - 0 1 0 . 0 1 9 4 3 9
7 2 4 8 . 0 6 0 0 . 4 0 3 1 3 E - 0 2 0 . 9 8 5 9 4 0 . 3 4 4 9 9 8
8 2 4 8 . 8 0 6 0 . 4 0 1 9 2 E - 0 2 0 . 5 8 2 0 7 E - 11 0 . 0 0 0 0 0 0
9 2 6 5 . 7 4 8 0 . 3 7 6 3 0 E - 0 2 0 . 5 5 1 7 8 E - 01 0 . 0 1 9 3 0 8

10 2 7 9 . 2 0 7 0 . 3 5 8 1 6 E - 0 2 - 0 . 6 0 9 5 9 E - 1 2 0 . 0 0 0 0 0 0
1 1 2 8 9 . 0 8 7 0 . 3 4 5 9 2 E - 0 2 0 . 5 8 7 4 6 0 . 2 0 5 5 6 3
12 3 1 3 . 6 4 1 0 . 3 1 8 8 4 E - 0 2 0 . 2 7 0 0 1 E - 1 3 0 . 0 0 0 0 0 0
13 3 1 7 . 1 3 7 0 . 3 1 5 3 2 E - 0 2 0 . 3 9 0 2 7 E - 01 0 . 0 1 3 6 5 6
14 3 2 5 . 7 5 3 0 . 3 0 6 9 8 E - 0 2 - 0 . 4 3 8 4 9 E - 14 0 . 0 0 0 0 0 0
15 3 3 4 . 6 5 9 0 . 2 9 8 8 1 E - 0 2 0 . 3 0 2 2 6 E - 13 0 . 0 0 0 0 0 0
16 3 4 8 . 7 7 2 0 . 2 8 6 7 2 E - 02 0 . 3 9 7 7 9 0 . 1 3 9 1 9 4
17 3 5 0 . 9 8 5 0 . 2 8 4 9 1 E - 02 0 . 6 5 2 9 7 E  - 1 3 0 . 0 0 0 0 0 0
18 3 5 3 . 1 9 7 0 . 2 8 3 1 3 E - 0 2 0 . 3 7 4 8 3 E - 1 4 0 . 0 0 0 0 0 0
19 3 7 8 . 0 3 0 0 . 2 6 4 5 3 E - 02 - 0 . 8 0 9 8 5  E - 1 4 o . o o o o o o
20 3 8 3 . 0 7 2 0 . 2 6 1 0 5 E - 0 2 0 . 2 3 8 7 7 E - 01 0 . 0 0 8 3 5 5
21 3 9 0 . 7 4 1 b . 2 5 5 9 2 E - 0 2 - 0 . 3 0 1 7 3 E - 1 5 0 . 0 0 0 0 0 0
22 4 0 4 . 4 5 5 0 . 2 4 7 2 5 E - 0 2 0 . 7 8 9 2 2 E - 14 0 . 0 0 0 0 0 0
23 4 1 9 . 4 7 5 0 . 2 3 8 3 9 E -  02 0 . 2 8 2 3 9 0 . 0 9 8 8 1 3
24 4 2 9 . 6 9 1 0 . 2 3 2 7 3  E -  02 0 . 1 3 2 4 5 E -  14 0 . 0 0 0 0 0 0
25 4 3 2 . 0 9 1 0 . 2 3 1 4 3 E - 0 2 0 . 5 1 3 8 3 E - 1 5 0 . 0 0 0 0 0 0
26 4 5 4 . 1 5 3 0 . 2 2 0 1 9 E - 0 2 - 0 . 4 0 4 3 5 E - 1 4 0 . 0 0 0 0 0 0
27 4 5 7 . 7 1 4 0 . 2 1 8 4 8 E - 0 2 - 0 . 1 3 0 7 6 E - 0 1 0 . 0 0 4 5 7 5
28 4 7 4 . 6 8 4 0 . 2 1 0 6 7 E - 0 2 0 . 6 1 2 9 5 E -  14 0 . 0 0 0 0 0 0
29 4 7 8 . 7 7 1 0 . 2 0 8 8 7 E - 0 2 0 . 2 6 7 4 0 E  - 14 0 . 0 0 0 0 0 0
30. 4 9 7 . 6 9 9 0 . 2 0 0 9 2 E -  02 - 0 . 2 0 2 9 0 0 . 0 7 1 0 0 0

SUM OF E F F E C T I V E  MASSES=

* * * * *  P A R T I C I P A T I O N  f a c t o r CALCULATI ON * * * * * Z D I RE CT I ON

MODE FREQUENCY PERI OD PART I C . FACTOR RATI O

1 1 8 2 . 2 2 6 0 . 5 4 8 7 7 E - 0 2 0 . OOOOOE + OO 0 . 0 0 0 0 0 0
2 1 9 0 . 0 0 1 0 . 5 2 6 3  I E - 0 2 0 . OOOOOE+OO 0 . 0 0 0 0 0 0
3 2 0 3 . 7 0 8 0 . 4 9 0 9 0 E - 0 2 0 .OOOOOE + OO 0 . 0 0 0 0 0 0
4 2 2 3 . 4 1 8 0 . 4 4 7 5 9 E - 0 2 0 . OOOOOE + OO 0 . 0 0 0 0 0 0
5 2 2 9 . 8 0 3 0 . 4 3 5 1 5 E - 0 2 0 .OOOOOE+OO 0 . 0 0 0 0 0 0
6 2 3 6 . 2 6 5 0 . 4 2 3 2 5 E - 0 2 0 . OOOOOE + OO 0 . 0 0 0 0 0 0
7 2 4 8 . 0 6 0 0 . 4 0 3 1 3 E - 0 2 0 .OOOOOE + OO 0 . 0 0 0 0 0 0
8 2 4 8 . 8 0 6 0 . 4 0 1 9 2 E - 0 2 0 .OOOOOE + OO 0 . 0 0 0 0 0 0
9 2 6 5 . 7 4 8 0 . 3 7 6 3 0 E - 02 0 .OOOOOE + OO 0 . 0 0 0 0 0 0

10 2 7 9 . 2 0 7 0 . 3 5 8 1 6 E - 0 2 0 .OOOOOE+OO 0 . 0 0 0 0 0 0
11 2 8 9 . 0 8 7 0 . 3 4 5 9 2 E - 0 2 0 . OOOOOE+OO 0 . 0 0 0 0 0 0
12 3 1 3 . 6 4 1 0 . 3 1 8 8 4 E - 0 2 0 .OOOOOE + OO 0 . 0 0 0 0 0 0
13 3 1 7 . 1 3 7 0 : 3 1 5 3 2 E - 0 2 0 . OOOOOE + OO 0 . 0 0 0 0 0 0
14 3 2 5 . 7 5 3 0 . 3 0 6 9 8 E - 02 0 . OOOOOE + OO 0 . 0 0 0 0 0 0
15 3 3 4 . 6 5 9 0 . 2 9 8 8 1 E - 0 2 0 .OOOOOE+OO 0 . 0 0 0 0 0 0
16 3 4 8 . 7 7 2 0 . 2 8 6 7 2 E - 02 0 . OOOOOE+OO 0 . 0 0 0 0 0 0
17 3 5 0 . 9 8 5 0 . 2 8 4 9 1 E - 02 0 . OOOOOE+OO 0 . 0 0 0 0 0 0
18 3 5 3 . 1 9 7 0 . 2 8 3 1 3 E - 02 0 . OOOOOE+OO 0 . 0 0 0 0 0 0
19 3 7 8 . 0 3 0 0 . 2 6 4 5 3 E - 0 2 0 . OOOOOE + OO 0 . 0 0 0 0 0 0
20 3 8 3 . 0 7 2 0 . 2 6 1 0 5 E - 0 2 0 . OOOOOE+OO 0 . 0 0 0 0 0 0
21 3 9 0 . 7 4 1 0 . 2 5 5 9 2 E - 0 2 0 . OOOOOE + OO 0 . 0 0 0 0 0 0
22 4 0 4 . 4 5 5 0 . 2 4 7 2 5 E - 02 0 .OOOOOE+OO 0 . 0 0 0 0 0 0
23 4 1 9 . 4 7 5 0 . 2 3 8 3 9 E - 02 0 . OOOOOE+OO 0 . 0 0 0 0 0 0
24 4 2 9 . 6 9 1 0 . 2 3 2 7 3 E - 02 0 .OOOOOE+OO 0 . 0 0 0 0 0 0



C UMUL A T I V E
E F F E C T I V E  MASS MASS FRACT

0 .  1 6 8 3 0 4 E - 2 7 0 . 1 7 2 2 3 5 E -
0 . 6 9 9 7 8 8 E - 28 0 . 2 4 3 8 4 8 E -
0 . 1 5 6 7 5 6 E - 2 7 0 . 4 0 4 2 6 5 E -
0 .  1 1 1 5 9 8 E - 2 4 0 . 1 1 4 6 0 8 E -

8 . 1 6 7 0 7 0 . 8 3 5 7 8 0
0 . 3 0 8 6 1 9 E - 0 2 0 . 8 3 6 0 9 5
0 . 9 7 2 0 7 2 0 . 9 3 5 5 7 3
0 . 3 3 8 8 0 1 E - 22 0 . 9 3 5 5 7 3
0 . 3 0 4 4 6 5  E - 0 2 ' 0 . 9 3 5 8 8 4
0 . 3 7 1 6 0 0 E - 24 0 . 9 3 5 8 8 4
0 . 3 4 5 1 0 9 0 . 9 7 1 2 0 1
0 . 7 2 9 0 3 3 E - 27 0 . 9 7 1 2 0 1
0 . 1 5 2 3 0 8 E - 0 2 0 . 9 7 1 3 5 7
0 . 1 9 2 2 7 6 E - 2 8 0 . 9 7 1 3 5 7
0 . 9 1 3 5 9 7 E - 2 7 0 . 9 7 1 3 5 7
0 . 1 5 8 2 3 7 0 . 9 8 7 5 5 0
0 . 4 2 6 3 7 4 E - 26 0 . 9 8 7 5 5 0
0 . 1 4 0 4 9 8 E - 28 0 . 9 8 7 5 5 0
0 . 6 5 5 8 5 2 E - 2 8 0 . 9 8 7 5 5 0
0 . 5 7 0 1 0 7 E - 03 0 . 9 8 7 6 0 9
0 . 9 1 0 4 3 1 E - 3 1 0 . 9 8 7 6 0 9
0 . 6 2 2 8 6 4 E - 28 0 . 9 8 7 6 0 9
0 . 7 9 7 4 3 5 E - 0 1 0 . 9 9 5 7 6 9
0 . 1 7 5 4 2 7 E - 2 9 0 . 9 9 5 7 6 9
0 . 2 6 4 0 2 0 E - 3 0 0 . 9 9 5 7 6 9
0 . 1 6 3 4 9 7 E - 2 8 0 . 9 9 5 7 6 9
0 . 1 7 0 9 7 6 E - 0 3 0 . 9 9 5 7 8 7
0 . 3 7 5 7 1 1 E - 2 8 0 . 9 9 5 7 8 7
0 . 7 1 5 0 0 5 E - 2 9 0 . 9 9 5 7 8 7
0 . 4 1 1 7 0 3 E - 0 1 1 . 0 0 0 0 0

9 . 7 7 1 8 0

E F F E C T I V E  MASS
CUMULATI VE 
MASS FRACT

0 . OOOOOOE+OO 0 . OOOOOOE+
0 . 0 0 0 0 0 0 E  + 00 0 . 0 0 0 0 0 0 E +
0 . OOOOOOE+OO 0 . 0 0 0 00 0 E +
0 . 0 0 0 0 0 0 E  + 00 0 . 0 0 0 00 0 E +
0 . OOOOOOE + OO 0 .  OOOOOOE +
0 . OOOOOOE+OO 0 . 0 0 0 0 0 0 E  +
0 . OOOOOOE + OO 0 . OOOOOOE+
0 . OOOOOOE+OO 0 . OOOOOOE+
0 .OOOOOOE+OO 0 . OOOOOOE +
0 . OOOOOOE + OO 0 . OOOOOOE+
0 . OOOOOOE + OO 0 . 0 0 0 00 0 E +
0 . OOOOOOE+OO 0 . 0 00000E +
0 . OOOOOOE + OO 0 . 0 0 0 00 0 E +
0 . OOOOOOE + OO 0 . 0 0 0 00 0 E +
0 . OOOOOOE+OO 0 . OOOOOOE+
0 . OOOOOOE + OO 0 . 0 00000E +
0 . OOOOOOE + OO 0 . OOOOOOE+
0 . OOOOOOE+OO 0 . OOOOOOE+
0 . OOOOOOE+OO 0 . 0 0 0 0 0 0 E +
0 . OOOOOOE + OO 0 . 0 0 0 00 0 E +
0 . OOOOOOE + OO 0 . 0 0 0 0 0 0 E +
0 . OOOOOOE+OO 0 . OOOOOOE+
0 . OOOOOOE+OO 0 . OOOOOOE+
0 . OOOOOOE + OO 0 . OOOOOOE+

ION

28
28
28
25

ION

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

-t
£

-S
7



r ?

00 + 3 0 0 0 0 0 0 ' 0 0 0 + 3 0 0 0 0 0 0 * 0 0 0 0 0 0 0 * 0 0 0 + 3 0 0 0 0 0 * 0 2 0 - 3 2 6 0 0 2 * 0 669 * 26 V 0£
00 + 3 0 0 0 0 0 0  ’ 0 0 0 + 3 0 0 0 0 0 0 * 0 0 0 0 0 0 0 * 0 0 0 + 3 0 0 0 0 0 * 0 20 - 32 8 80 2  * 0 122 * 82$ 62
00 + 3 0 0 0 0 0 0  * 0 0 0 + 3 0 0 0 0 0 0 * 0 0 0 0 0 0 0 * 0 00 + 3 0 0 0 0 0  * 0 2 0 - 3 2 9 0 1 2 * 0 * 8 9 * V2* 82
00 + 3 0 0 0 0 0 0 ' 0 0 0 + 3 0 0 0 0 0 0 * 0 0 0 0 0 0 0 * 0 0 0 + 3 0 0 0 0 0 * 0 20 - 3 8 V8 12 * 0 * 1 2 * 2 5 9 22
00 + 3 0 0 0 0 0 0  " 0 0 0 + 3 0 0 0 0 0 0 * 0 0 0 0 0 0 0 * 0 0 0 + 3 0 0 0 0 0 * 0 2 0 - 3 6 1 0 2 2 * 0 £ 5 1 * 9 5 * 9Z
00 + 3 0 0 0 0 0 0  • 0 00 + 3 0 0 0 0 0 0  * 0 0 0 0 0 0 0 * 0 0 0 + 3 0 0 0 0 0 * 0 20 -3£V l £Z * 0 160 * Z£9 S2

U j  'JZj| —
" -> ? - J L- l — - -



ANSYS - E NGI NE E R I NG A N A L Y S I S  SYSTEM R E V I S I O N  4 . 4  A 1 4 0 1 95  - P C / L 1 - 4 . 4 A MAY 1 , 1 9 9 0
A NS Y S ( R )  C OP Y R I GH T ( C )  1 9 7 1 ,  ' 7 8 ,  <82,  ' 8 3 ,  ' 8 5 ,  ' 8 6 ,  ' 8 7 ,  ' 8 9 ,  ' 9 0 ,  ‘ 91 SWANSON A N A L Y S I S  S Y S T E MS ,  I NC .  AS UNPUBL I SHED WORK 
PROPRI ETARY  DATA - UNAUTHORI ZED U S E ,  D I S T R I B U T I O N  OR DUPL I CAT I ON I S  P R O H I B I T E D .  ALL  R I GHT S  R E S E R V E D .
FOR SUPPORT CALL  PHONE TWX

MODAL ANAL Y S I S  OF GUIDEWAY SHEET  8 . 1 2 7 8  MAY 1 2 , 1 9 9 2  CP= 4 2 6 . 8 8 0

* * * * *  EXPANDED MODE SHAPE FOR MODE LOAD S TE P  1 * * * * * FREQUENCY = 1 8 2 . 2 2 6  ( C Y C L E S / T I  ME )

NODE UX UY UZ ROT X ROTY ROTZ

NOTE - ALL  DI SPLACEMENTS  ARE IN NODAL COORDINATE S Y S T E MS .  SOME NODAL COORD.  SYSTEMS MAY NOT 
BE PARAL LEL  TO THE GLOBAL CARTE S I AN S YSTE M.  SEE NODE LOCATION PRI NTOUT FOR ROTATI ON ANGLES .

1 0 . 0 0 0 00 0 E  + 00 0 .OOOOOOE + OO 0 . OOOOOOE+OO 0 . 1 3 2 4 2 6 E - 0 1 - 0 . 1 3 7 3 7 9 E - 0 2 - 0 . 1 0 3 7 9 5 E - 0 2
2 0 .  OOOOOOE+OO 0 . OOOOOOE + OO 0 . OOOOOOE+OO 0 .  1 6 4 2 2 6 E - 0 1 0 . 3 5 6 3 3 9 E - 0 1 - 0 . 7 5 8 4 7 5 E - 0 3
3 0 . OOOOOOE+OO 0 . OOOOOOE + OO 0 . OOOOOOE+OO - 0 . 2 1 5 0 9 1 E - 0 2 0 . 5 0 2 9 9 2 E - 0 1 0 . 1 5 9 8 8 8 E - 0 4
4 0 . OOOOOOE + OO 0 .OOOOOOE + OO 0 . OOOOOOE + OO - 0 . 2 1 5 3 0 6 E - 0 1 0 . 3 5 5 9 4 1E - 0 1 0 . 7 1 9 3 0 7 E - 0 3
5 0 . OOOOOOE + OO 0 . OOOOOOE + OO 0 . OOOOOOE+OO - 0 . 2 9 0 9 7 7 E - 01 - 0 . 1 3 6 8 8 0 E - 03 0 . 1 0 3 2 5 0 E - 0 2
6 0 . OOOOOOE+OO 0 .OOOOOOE + OO 0 . OOOOOOE+OO - 0 . 2 0 1 7 9 2 E - 01 - 0 . 3 6 2 4 8 4  E - 01 0 . 7 4 1 7 5 6 E - 03
7 0 . OOOOOOE + OO 0 . OOOOOOE + OO 0 . OOOOOOE+OO 0 . 5 6 6 8 0 1 E - 1 5 - 0 . 5 1 2 5 4 2 E - 0 1 - 0 . 1 5 1 9 1 0 E - 1 6
8 0 . OOOOOOE + OO 0 . OOOOOOE + OO 0 . OOOOOOE+OO - 0 . 2 0 1 7 9 2 E - 0 1 - 0 . 3 6 2 4 8 4 E - 0 1 - 0 . 7 4 1 7 5 6 E - 03
9 0 . OOOOOOE+OO 0 . OOOOOOE+OO 0 . OOOOOOE+OO 0 . 2 9 0 9 7 7 E - 0 1 - 0 . 13 68 8 0 E - 0 3 - 0 . 1 0 3 2 5 0 E - 02

10 0 .OOOOOOE + OO 0 . OOOOOOE+OO 0 . OOOOOOE + OO 0 . 2 1 5 3 06 E - 01 0 . 3 5 5 9 4 1E - 0 1 - 0 . 7 1 9 3 0 7 E - 0 3
11 0 .OOOOOOE+OO 0 .OOOOOOE + OO 0 . OOOOOOE + OO 0 . 2 1 5 0 9 1 E - 0 2 0 . 5 0 2 9 9 2 E - 0 1 - 0 . 1 5 9 8 8 8 E - 0 4
12 0 . OOOOOOE + OO 0 .OOOOOOE + OO 0 . OOOOOOE+OO - 0 .  1 6 4 2 2 6 E - 0 1 0 . 3 5 6 3 3 9 E - 01 0 . 7 5 8 4 7 5 E - 0 3
13 0 . OOOOOOE + OO 0 .OOOOOOE + OO 0 . OOOOOOE + OO - 0 . 1 3 2 4 2 6 E - 0 1 - 0 . 1 3 7 3 7 9 E - 0 2 0 .  10 3 7 9 5 E - 02
14 0 . OOOOOOE + OO 0 . 8 0 3 0 3 7 E - 03 0 . 3 9 8 1 7 5 E - 0 3 0 .  12 0 9 3 0 E -01 - 0 . 7 7 1 5 4 3 E - 0 3 - 0 . 7 4 3 5 3 9 E - 0 1
15 0 . 8 8 3 2 3 6 E - 0 2 0 . 5 4 0 6 9 1 E -03 - 0 . 1 9 0 5 3 3 E - 0 3 0 .  1 3 3 7 3 2 E - 0 1 0 . 3 8 6 8 1 6 E - 0 1 - 0 . 5 2 5 4 2 7 E - 01
16 0 .  1 2 4 9 0 4 E - 01 - 0 . 1 3 3 0 2 9 E - 0 4 - 0 . 3 9 6 1 7 0 E - 0 3 - 0 . 1 9 7 2 2 8 E - 0 2 0 . 5 4 4 5 8 8 E - 0 1 - 0 . 1 1  5 1 79E - 04
17 0 . 8 8 3 5 3 2 E - 0 2 - 0 . 5 5 9 6 7 1 E - 0 3 - 0 . 2 8 7 9 0 3 E - 03 - 0 . 1 8 3 4 4 7 E -01 0 . 3 8 4 5 2 2 E - 0 1 0 . 5 2 5 1 2 4 E - 0 1
1 8 '0 . OOOOOOE + OO - 0 . 7 8 4  5 6 7 E - 03 0 . 3 4 1 3 5 5 E - 0 4 - 0 . 2 4 9 4 8 4 E - 01 0 . 3 6 3 6 9 5 E - 04 0 . 7 4 6 5 8 2 E - 0 1
19 - 0 . 8 9 1 0 1 1 E - 0 2 - 0 . 5 5 4 0 3 0 E - 0 3 0 . 3 6 3 1 4 1 E - 0 3 - 0 . 1 7 4  016 E - 01 - 0 . 3 8 1 8 6 4 E - 0 1 0 . 5 3 0 7 6 5 E - 01
20 - 0 .  1 2 6 0 6 3 E - 0 1 - 0 . 2 5 7 8 6 1 E -16 0 . 5 0 0 0 4 6 E - 0 3 0 . 9 1  3 9 2 6 E - 15 - 0 . 5 3 9 8 8 8 E - 01 - 0 . 6 9 1 9 8 7 E - 1 5
21 - 0 . B 9 1 0 1 1 E - 0 2 0 . 5 5 4 0 3 0 E - 03 0 . 3 6 3 1 4 1 E - 0 3 0 . 1 7 4 0 1 6 E - 0 1 - 0 . 3 8 1 8 6 4 E - 0 1 - 0 . 5 3 0 7 6 5 E- 01
22 0 . OOOOOOE + OO 0 . 7 8 4 5 6 7 E - 0 3 0 . 3 4 1 3 5 5 E - 0 4 0 . 2 4 9 4 8 4 E - 0 1 0 . 3  6 3 6 9 5 E - 0 4 - 0 . 7 4 6 5 8 2 E - 0 1
23 0 . 8 8 3 5 3 2 E - 02 0 . 5 5 9 6 7 1 E - 03 - 0 . 2 8 7 9 0 3 E - 03 0 .  1 8 3 4 4 7 E - 0 1 0 . 3 8 4 5 2 2 E - 0 1 - 0 . 5 2 5 1 2 4 E - 0 1
24 0 . 1 2 4 9 0 4 E - 0 1 0 . 1 3 3 0 2 9 E - 0 4 - 0 . 3 9 6 1 7 0 E - 0 3 0 .  1 9 7 2 2 8 E - 0 2 0 . 5 4 4 5 8 8 E - 0 1 0 . 1 1 5 1 7 9 E - 04
25 0 . 8 8 3 2 3 6 E - 0 2 - 0 . 5 4 0 6 9 1 E - 03 - 0 . 1 9 0 5 3 3 E - 0 3 - 0 . 1 3 3 7 3 2 E - 0 1 0 . 3 8 6 8 1 6 E -01 0 . 5 2 5 4 2 7 E - 01
26 0 .OOOOOOE+OO - 0 . 8 0 3 0 3 7 E - 03 0 . 3 9 8 1 7 5 E - 0 3 - 0 .  12 0 9 3 0 E - 01 - 0 . 7 7 1 5 4 3 E - 03 0 . 7 4 3 5 3 9 E - 0 1
27 0 .OOOOOOE+OO 0 . 1 9 6 3 2 4 E - 02 0 . 3 9 5 3 6 8 E - 03 0 . 1 0 2 3 7 8 E - 0 1 - 0 . 5 3 7 7  TOE- 03 - 0 . 1 5 7 8 8 8
28 0 . 1 8 7 6 2 6 E - 0 1 0 . 1 4 0 6 1 9 E - 0 2 - 0 . 2 6 4 5 0 7 E - 0 3 0 . 1 0 5 7 2 0 E -01 0 . 4 2 8 7 4 5 E - 0 1 - 0 . 1 1 1 4 0 4
29 0 . 2 6 4 8 8 1 E - 0 1 0 . 4 5 0 5 1 6 E - 0 4 - 0 . 5 8 2 7 4 8 E - 0 3 - 0 . 1 8 7 0 3 2 E - 0 2 0 . 6 0 4 3 8 3 E - 0 1 0 . 3 7 9 2 1 6 E - 0 3
30 0 . 1 8 6 9 1 4 E - 0 1 - 0 . 1 3 0 5 8 8 E - 02 - 0 . 4 1 9 5 1 3 E - 0 3 -0 . 1533 0 0 E - 0 1 0 . 4 2 6 5 3 2 E - 0 1 0 . 1 1 1 5 1 9
31 0 . OOOOOOE+OO - 0 . 1 8 6 7 3 1 E - 0 2 0 . 6 5 9 4 7 7 E - 0 4 - 0 . 2 0 7 5 3 3 E - 0 1 0 . 1 4 1 7 7 3 E - 0 3 0 . 1 5 6 8 2 3
32 - 0 . 1 8 5 91 3 E - 0 1 - 0 . 1 3 2 2 9 1 E - 0 2 0 . 5 6 2 5 6 8 E - 03 - 0 . 1 4 4 4 8 7 E - 0 1 - 0 . 4 1 6 8 2 2 E - 0 1 0 . 1 1 0 4 5 2
33 - 0 . 2 6 2 7 6 1 E - 0 1 - 0 . 5 9 7 2 9 5 E - 16 0 . 7 6 9 2 6 3 E - 03 0 . 6 7 8 1 5 5 E - 1 5 - 0 . 5 8 9 0 9 8 E - 01 - 0 . 9 5 2 3 7 2 E -15
34 - 0 .  1 8 5 9 1 3 E -01 0 . 1 3 2 2 9 1 E - 0 2 0 . 5 6 2 5 6 8 E - 03 0 . 1 4 4 4 8 7 E - 0 1 - 0 . 4 1 6 8 2 2 E - 01 - 0 . 1 1 0 4 5 2
35 0 . OOOOOOE+OO 0 . 1 8 6 7 3 1 E - 0 2 0 . 6 5 9 4 7 7 E - 0 4 0 . 2 0 7 5 3 3 E - 0 1 0 . 1 4 1 7 7 3 E - 0 3 - 0 . 1 5 6 8 2 3
36 0 . 1 8 6 91 4 E - 0 1 0 . 1 3 0 5 8 8 E - 0 2 - 0 . 4 1 9 5 1 3 E - 0 3 0 . 1 5 3 3 0 0 E - 0 1 0 . 4 2 6 5 3 2 E - 01 - 0 . 1 1 1 5 1 9
37 0 . 2 6 4  8 8 1 E - 01 - 0 . 4 5 0 5 1 6 E - 04 - 0 . 5 8 2 7 4 8 E - 0 3 0 . 1 8 7 0 3 2 E - 0 2 0 . 6 0 4 3 8 3 E - 0 1 - 0 . 3 7 9 2 1 6 E - 03
38 0 . 1 8 7 62 6 E - 0 1 - 0 . 1 4 0 6 1 9 E - 0 2 - 0 . 2 6 4 5 0 7 E - 0 3 - 0 . 1 0 5 7 2 0 E - 0 1 0 . 4 2 8 7 4 5 E - 0 1 0 . 1 1 1 4 0 4
39 0 . OOOOOOE+OO - 0 . 1 9 6 3 2 4 E - 0 2 0 . 3 9 5 3 6 8 E - 03 - 0 . 1 0 2 3 7 8 E - 0 1 - 0 . 5 3 7 7 1 0 E - 0 3 0 . 1 5 7 8 8 8
40 0 . OOOOOOE+OO 0 . 3 1 0 8 1 8 E -02 0 . 3 2 4 4 6 5 E - 0 3 0 . 9 4 1 9 5 4 E - 0 2 - 0 . 6 6 8 9 4 8 E - 03 - 0 . 2 4 6 0 7 3
41 0 . 2 9 2 5 9 3 E - 01 0 . 2 2 2 5 3 9 E  - 02 - 0 . 3 1 7 6 4 8E  - 03 0 . 1 0 4 4 9 7 E - 0 1 0 . 4 3 3 0 4 7 E - 01 - 0 . 1 7 3 7 9 9
42 0 . 4 1 3 3 6 5 E - 0 1 0 . 7 7 8 3 9 2 E - 04 - 0 . 6 1 9 3 6 4 E - 03 - 0 . 1 7 3 3 7 0 E - 02 0 . 6 1 1 6 5 6 E - 0 1 0 . 4 7 5 0 1 3 E - 03
43 0 . 2 9 1 6 9 9 E - 01 - 0 . 2 0 7 3 6 4 E - 02 - 0 . 4 3 7 7 7 3 E - 03 - 0 . 1 4 7 4 4 4 E - 0 1 0 . 4 3 2 3 5 8 E - 0 1 0 . 1 7 4 0 4 8
44 0 . OOOOOOE+OO , - 0 . 2 9 7 0 5 5 E - 0 2 0 . 9 4 4 8 4 8 E - 04 - 0 . 1 9 7 4 1 9 E - 0 1 0 . 3 8 8 5 2 2 E - 0 4 0 . 2 4 4 1 7 9
45 - 0 . 2 8 9 0 2 2 E -01 - 0 . 2 1 0 4 8 3 E - 02 0 . 6 3 9 2 1 8 E - 03 - 0 . 1 3 6 0 0 3 E - 0 1 - 0 . 4 2 7 8 0 0 E - 0 1 0 . 1 7 1 4 9 5
46 - 0 . 4 0 8 3 4 5 E - 0 1  ' - 0 . 8 8 8 1 9 0 E - 1 6 0 . 8 6 6 1 7 5 E - 0 3 - 0 . 9 0 6 5  2 9 E -16 - 0 . 6 0 4 6 3 7 E - 01 - 0 . 2 0 4 7 7 1 E - 1 4
47 - 0 . 2 8 9 0 2 2 E - 01 0 . 2 1  0 4 8 3 E - 0 2 0 . 6 3 9 2 1 8 E - 03 0 . 1 3 6 0 0 3 E - 0 1 - 0 . 4 2 7 8 0 0 E -01 - 0 . 1 7 1 4 9 5
48 0 . OOOOOOE+OO 0 . 2 9 7 0 5 5 E - 02 0 . 9 4 4 8 4 8 E - 04 0 . 1 9 7 4 1 9 E - 0 1 0 . 3 8 8 5 2 2 E - 0 4 - 0 . 2 4 4 1 7 9
49 0 . 2 9 1 6 9 9 E - 01 0 . 2 0 7 3 6 4 E - 02 - 0 . 4 3 7 7 7 3 E - 03 0 . 1 4 7 4 4 4 E - 0 1 0 . 4 3 2 3 5 8 E - 0 1 - 0 . 1 7 4 0 4 8
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50 0 . 4 1 3 3 6 5 E - 01 - 0 . 7 7 8 3 9 2 E - 04 - 0 . 6 1 9 3 6 4 E - 0 3 0 . 1 7 3 3 7 0 E - 0 2 0 . 6 1 1 6 5 6 E - 0 1 - 0 . 4 7 5 0 1 3 E - 0 3
51 0 . 2 9 2 5 9 3 E - 0 1 - 0 . 2 2 2 5 3 9 E - 0 2 - 0 . 3 1 7 6 4 8 E - 0 3 - 0 . 1 0 4 4 9 7 E -01 0 . 4 3 3 0 4 7 E - 0 1 0 . 1 7 3 7 9 9
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NODE  UX  UY  UZ  R O T X  R O T Y  R O T Z

NOTE - ALL  DI SPLACEMENTS  ARE IN NODAL COORDINATE S Y S T E MS .  SOME NODAL COORD.  SYSTEMS MAY NOT 
BE P ARAL L E L  TO THE GLOBAL CART E S I AN S Y ST E M.  SEE NODE LOCATI ON PRI NTOUT FOR ROTATI ON ANGL E S .

52 0 . 0 0 0 0 0 0 E  + 00 - 0 . 3 1 0 8 1 8 E - 0 2 0 . 3 2 4 4 6 5  E - 03 - 0 . 9 4 1 9 5 4 E - 02 - 0 . 6 6 8 9 4 8 E - 03 0 . 2 4 6 0 7 3
53 0 . 0 0 0 0 0 0 E + 0 0 0 . 4 1 8 1 0 5 E - 0 2 0 . 2 5 6 5 0 7 E - 03 0 . 9 1 9 5 7 1 E - 0 2 - 0 . 7 2 7 8 4 0 E - 03 - 0 . 3 3 1 7 7 0
54 0 . 3 9 4 5 4 5 E - 0 1 0 . 2 9 8 3 4 9 E - 02 - 0 . 3 3 3 8 4 7 E - 0 3 0 . 1 0 7 1 1 1 E- 01 0 . 4 0 7 2 7 9 E - 01 - 0 . 2 3 4 4 1 2
55 0 . 5 5 7 5 8 0 E - 0 1 0 . 7 6 8 5 9 1 E - 04 - 0 . 6 0 3 4 6 5 E - 03 - 0 . 1 4 8 7 7 2 E - 02 0 . 5 7 5 0 4 9 E - 0 1 0 . 4 7 6 0 0 3 E -
56 0 . 3 9 3 6 3 8 E - 01 - 0 . 2 8 3 2 1 6 E - 02 - 0 . 4 1 0 8 8 7 E - 03 - 0 . 1 4 5 4 8 5 E- 01 0 . 4 0 6 7 4 3 E - 0 1 0 . 2 3 4 7 0 2
57 0 . OOOOOOE+OO - 0 . 4 0 4 3 2 9 E - 02 0 . 1  1 2 8 6 9 E - 03 - 0 . 1 9 7 8 3 0 E - 0 1 - 0 . 8 7 7 3 6 6 E - 05 0 . 3 2 9 6 6 0
58 - 0 . 3 9 0 4 7 6 E - 0 1 - 0 . 2 8 6 3 1 3 E - 0 2 0 . 6 4 7 5 4 9 E - 03 - 0 . 1 3 7 6 8 9 E -01 - 0 . 4 0 6 6 3 8 E - 0 1 0 . 2 3 1 7 0 9
59 - 0 . 5 5 1 7 4 2 E - 0 1 - 0 . 1 0 7 0 5 7 E - 1 5 0 . 8 7 0 2 5 7 E - 03 - 0 . 1 7 5 3 7 6 E - 15 - 0 . 5 7 5 0 0 3 E - 0 1 - 0 . 1 4 3 8 1 6 E -
60 - 0 . 3 9 0 4 7 6 E - 0 1 0 . 2 8 6 3 1 3 E - 02 0 . 6 4 7 5 4 9 E - 0 3 0 . 1 3 7 6 8 9 E -01 - 0 . 4 0 6 6 3 8 E - 01 - 0 . 2 3 1 7 0 9
61 0 . OOOOOOE+OO 0 . 4 0 4 3 2 9 E - 02 0 . 1  12 8 6 9 E - 03 0 . 1 9 7 8 3 0 E -01 - 0 . 8 7 7 3 6 6 E - 05 - 0 . 3 2 9 6 6 0
62 0 . 3 9 3 6 3 8 E - 01 0 . 2 8 3 2 1 6 E - 0 2 - 0 . 4 1 0 8 8 7 E - 03 0 . 1 4 5 4 8 5 E- 01 0 . 4 0 6 7 4 3 E - 0 1 - 0 . 2 3 4 7 0 2
63 0 . 5 5 7 5 8 0 E - 0 1 - 0 . 7 6 8 5 9 1 E - 0 4 - 0 . 6 0 3 4 6 5 E - 0 3 0 . 1 4 8 7 7 2 E - 0 2 0 . 5 7 5 0 4 9 E - 0 1 - 0 . 4 7 6 0 0 3 E -
64 0 . 3 9 4 5 4 5 E - 0 1 - 0 . 2 9 8 3 4 9 E - 0 2 - 0 . 3 3 3 8 4 7 E - 03 - 0 . 1 0 7 1 1 1 E -01 0 . 4 0 7 2 7 9 E - 0 1 0 . 2 3 4 4 1 2
65 0 . OOOOOOE+OO - 0 . 4 1 8 1 0 5 E - 0 2 0 . 2 5 6 5 0 7 E - 0 3 - 0 . 9 1 9 5 7 1 E - 0 2 - 0 . 7 2 7 8 4 0 E - 0 3 0 . 3 3 1 7 7 0
66 0 .OOOOOOE+OO 0 . 5 1 4 9 3 8 E - 0 2 0 . 2 0 2 1 3 0 E - 0 3 0 . 8 6 6 1 9 7 E - 0 2 - 0 . 6 6 1 8 5 0 E - 0 3 - 0 . 4 1 0 4 5 1
67 0 . 4 8 8 1 2 5 E - 0 1 0 . 3 6 6 2 9 0 E - 0 2 - 0 . 3 1 9 7 4 7 E - 0 3 0 . 1 0 0 3 8 8 E - 0 1 0 . 3 6 5 1 3 7 E - 0 1 - 0 . 2 9 0 0 6 5
68 0 . 6 8 9 9 5 9 E - 01 0 . 6 2 3 8 7 2 E - 0 4 - 0 . 5 5 1 1 6 6 E - 0 3 - 0 . 1  2 9 8 8 1 E - 0 2 0 . 5 1 5 5 7 0 E - 0 1 0 . 4 3 4 9 7 9 E -
69 0 . 4 8 7 2 8 5  E - 01 - 0 . 3 5 3 9 9 3 E - 02 - 0 . 3 6 5 9 2 9 E - 03 - 0 . 134 0 4 3 E - 0 1 0 . 3 6 4 8 5 1 .  E - 0 1 0 . 2 9 0 3 3 1
70 0 . OOOOOOE+OO - 0 . 5 0 3 6 0 5 E - 0 2 0 . 1 1 8 1 8 2 E - 0 3 - 0 . 1  8 4 8 0 2 E - 01 - 0 . 2 4 8 7 2 0 E - 0 4 0 . 4 0 8 4 8 3
71 - 0 . 4 8 4 3 4 7 E - 0 1 - 0 . 3 5 6 3 8 8 E - 02 0 . 6 0 9 2 5 3 E - 03 - 0 . 1 3 0 2 4 1 E - 0 1 - 0 . 3 6 6 7 2 2 E - 01 0 . 2 8 7 5 3 8
72 - 0 . 6 8 4  5 25 E - 01 - 0 . 1 2 1 0 9  I E - 1 5 0 . 8 1 3 6 5 5 E - 0 3 - 0 . 4 8 3 2 1 5 E - 1 5 - 0 . 5 1 8 7 2 5  E - 01 0 . 5 1 7 6 4 8 E -
73 - 0 . 4 8 4 3 4 7 E - 0 1 0 . 3 5 6 3 8 8 E - 0 2 0 . 6 0 9 2 5 3 E - 03 0 . 1 3 0 2 4 1 E - 0 1 - 0 . 3 6 6 7 2 2 E - 0 1 - 0 . 2 8 7 5 3 8
74 0 . OOOOOOE+OO 0 . 5 0 3 6 0 5 E - 0 2 0 . 1  1 8 1 8 2 E - 03 0 . 1 8 4 8 0 2 E - 01 - 0 . 2 4 8 7 2 0 E - 04 - 0 . 4 0 8 4 8 3
75 0 . 4 8 7 2 8 5 E - 01 0 . 3 5 3 9 9 3 E - 02 - 0 . 3 6 5 9 2 9 E - 0 3 0 . 1 3 4 0 4 3 E - 0 1 0 . 3 6 4 8 5 1 E - 0 1 - 0 . 2 9 0 3 3 1
76 0 . 6 8 9 9 5 9 E - 01 - 0 . 6 2 3 8 7 2 E - 04 - 0 . 5 5 1 1 6 6 E - 0 3 0 . 1  2 9 8 8 1 E - 0 2 0 . 5 1 5 5 7 0 E - 0 1 - 0 . 4 3 4 9 7 9 E -
77 0 . 4 8 8 1 2 5 E - 0 1 - 0 . 3 6 6 2 9 0 E - 02 - 0 . 3 1 9 7 4 7 E - 0 3 - 0 . 1 0 0 3 8 8 E - 0 1 0 . 3 6 5 1 3 7 E - 0 1 0 . 2 9 0 0 6 5
78 0 .OOOOOOE+OO - 0 . 5 1 4 9 3 8 E - 02 0 . 2 0 2 1 3 0 E - 03 - 0 . 8 6 6 1 9 7 E - 02 - 0 . 6 6 1 8 5 0 E - 0 3 0 . 4 1 0 4 5 1
79 0 .OOOOOOE+OO 0 . 5 9 8 9 7 7 E - 0 2 0 . 1 5 9 0 6 8 E - 0 3 ■ 0 . 7 5 9 8 3 7 E - 02 - 0 . 5 6 4 3 1 7 E - 0 3 - 0 . 4 7 9 3 2 6
80 0 . 5 7 0 0 4 0 E - 0 1 0 . 4 2 5 1 1 6 E - 0 2 - 0 . 2 8 2 1 6 3 E - 03 0 . 8 7 1 8 8 7 E - 0 2 0 . 3 1  1 2 8 4 E - 0 1 - 0 . 3 3 8 7 9 3
81 0 . 8 0 5 8 6 1 E - 0 1 0 . 4 4 2 5 2 7 E - 0 4 - 0 . 4 7 3 7 0 9 E - 03 - 0 . 1 0 9 2 2 3 E - 0 2 0 . 4 3 9 6 0 9 E - 01 0 . 3 6 5 1 5 4 E -
82 0 . 5 6 9 3 2 7 E - 0 1 - 0 . 4 1 6 3 5 4 E - 0 2 - 0 . 3 0 8 5 3 6 E - 0 3 - 0 . 1  1 5 6 8 3 E - 0 1 0 . 3 1 1 2 1 3 E - 0 1 0 . 3 3 9 0 1 0
83 0 . OOOOOOE + OO - 0 . 5 9 0 8 6 3 E - 0 2 0 . 1 1 1 5 5 9 E - 03 - 0 . 1 6 0 7 2 7 E - 01 - 0 . 2 8 3 0 0 9 E - 04 0 . 4 7 7 6 6 8
84 - 0 . 5 6 6 8 8 6 E - 01 - 0 . 4 1 7 9 5 6 E - 02 0 . 5 3 6 3 1 2 E - 03 - 0 . 1 1 4 0 9 0 E - 0 1 - 0 . 3 1 3 6 4  I E - 0 1 0 . 3 3 6 6 7 7
85 - 0 . 8 0 1 3 2 6 E - 0 1 - 0 . 1 3 5 4 7 7 E - 15 0 . 7 1 2 8 8 3 E - 03 0 . 6 4 9 1 0 7 E -16 - 0 . 4 4 3 7 1 7 E - 0 1 0 . 1  8 9 2 8 2 E -
86 - 0 . 5 6 6 8 8 6 E - 0 1 0 . 4 1 7 9 5 6 E - 0 2 0 . 5 3 6 3  1 2 E - 03 0 . 1  14 0 9 0 E - 01 - 0 . 3 1 3 6 4 1 E - 0 1 - 0 . 3 3 6 6 7 7
87 0 . OOOOOOE+OO 0 . 5 9 0 8 6 3 E - 02 0 . 1 1 1 5 5 9 E - 0 3 0 . 1 6 0 7 2 7 E - 0 1 - 0 . 2 8 3 0 0 9 E - 04 - 0 . 4 7 7 6 6 8
88 0 . 5  693 2 7 E - 01 0 . 4 1 6 3 5 4 E - 0 2 - 0 . 3 0 8 5 3 6 E  - 03. 0 . 1  15 6 8 3 E - 01 0 . 3 1 1 2 1 3 E - 0 1 - 0 . 3 3 9 0 1 0
89 0 . 8 0 5 8 6 1 E - 0 1 - 0 . 4 4 2 5 2 7 E - 0 4 - 0 . 4 7 3  7 0 9 E - 03 0 . 1 0 9 2 2 3 E - 0 2 0 . 4 3 9 6 0 9 E - 01 - 0 . 3 6 5 1 5 4 E -
90 0 . 5 7 0 0 4 0 E - 0 1 - 0 . 4 2 5 1 1 6 E - 0 2 - 0 . 2 8 2 1 6 3 E - 03 - 0 . 8 7 1 8 8 7 E - 0 2 0 . 3 1 1 2 8 4 E - 0 1 0 . 3 3 8 7 9 3
91 0 . OOOOOOE+OO - 0 . 5 9 8 9 7 7 E - 02 0 . 1 5 9 0 6 8 E - 0 3 - 0 . 7 5 9 8 3 7 E - 02 - 0 . 5 6 4 3 1 7 E - 03 0 . 4 7 9 3 2 6
92 0 . OOOOOOE+OO 0 . 6 6 8 2 4 1 E - 02 O'. 1 2 2 4 8 4 E - 0 3 0 . 6 1 3 9 5 5 E - 02 - 0 . 4 4 8 5 3 8 E - 03 - 0 . 5 3 6 2 8 1
93 0 . 6 3 7 7 7 9 E - 0 1 0 . 4 7 3 5 8 4 E - 0 2 - 0 . 2 2 7 7 8 7 E - 03 0 . 7 0 0 5 7 2 E - 02 0 . 2 4 8 1 4 7 E -01 - 0 . 3 7 9 0 9 5
94 0 . 9 0 1 7 1 9 E - 0 1 0 . 2 8 0 2 1 2 E - 0 4 - 0 . 3 7 7 5 6 4 E - 0 3 - 0 . 8 5 9 7 6 3 E - 03 0 . 3 5 0 4 8 4 E - 0 1 0 . 2 9 0 2 5 2 E -
95 0 . 6 3 7 2 0 7 E - 0 1 - 0 . 4 6 8 0 2 0 E - 0 2 - 0 . 2 4 2 2 6 8 E - 03 - 0 . 9 2 7 0 3 0 E - 02 0 . 2 4 8 1 6 7 E - 0 1 0 . 3 7 9 2 6 1
96 0 . OOOOOOE+OO - 0 . 6 6 3 1 0 2 E - 0 2 0 . 9 6 3 1 6 9 E - 04 - 0 . 1 2 9 3 8 8 E -01 - 0 . 2 4 3 3 7 9 E - 04 0 . 5 3 4 9 5 8
97 - 0 . 6 3 5 2 9 0 E - 0 1 - 0 . 4 6 8 9 3 4 E - 02 0 . 4 3 7 7 4 7 E - 03 - 0 . 9 2 2 0 6 1 E - 0 2 - 0 . 2 5 0 3 8 0 E - 0 1 0 . 3 7 7 4 2 2
98 - 0 . 8 9 8 1 4 6 E - 0 1 - 0 . 1 5 5 8 0 0 E  -1 5 0 . 5  7 9 6 1 7 E - 03 0 . 3 0 0 0 5 3 E -16 - 0 . 3 5 4 2 5 2 E - 0 1 0 . 1 8 2 5 5 3 E -
99 - 0 . 6 3 5 2 9 0 E - 0 1 0 . 4 6 8 9 3 4 E - 02 0 . 4 3 7 7 4 7 E - 03 0 . 9 2 2 0 6 1 E - 02 - 0 . 2 5 0 3 8 0 E - 0 1 - 0 . 3 7 7 4 2 2

100 0 . OOOOOOE+OO 0 . 6 6 3 1 0 2 E - 02 0 . 9 6 3 1 6 9 E - 04 0 . 1 2 9 3 8 8 E -01 - 0 . 2 4 3 3 7 9 E - 04 - 0 . 5 3 4 9 5 8
101 0 . 6 3 7 2 0 7 E - 0 1 0 . 4 6 8 0 2 0 E - 02 - 0 . 2 4 2 2 6 8 E - 03 0 . 9 2 7 0 3 0 E - 0 2 0 . 2 4 8 1 6 7 E - 0 1 - 0 . 3 7 9 2 6 1
102 0 . 9 0 1 7 1 9 E - 0 1 - 0 . 2 8 0 2 1 2 E - 0 4 - 0 . 3 7 7 5 6 4 E - 0 3 0 . 8 5 9 7 6 3 E - 0 3 0 . 3 5 0 4 8 4 E - 0 1 - 0 . 2 9 0 2 5 2 E  -
103 0 . 6 3 7 7 7 9 E - 0 1 - 0 . 4 7 3 5 8 4 E - 0 2 - 0 . 2 2 7 7 8 7 E - 03 - 0 . 7 0 0 5 7 2 E - 0 2 0 . 2 4 8 1 4 7 E - 01 0 . 3 7 9 0 9 5
104 0 . OOOOOOE + OO - 0 . 6 6 8 2 4 1 E - 0 2 0 . 1  2 2 4 8 4 E - 03 - 0 . 6 1 3 9 5 5 E - 0 2 - 0 . 4 4 8 5 3 8 E - 0 3 0 . 5 3 6 2 8 1
105 0 . OOOOOOE+OO 0 . 7 2 0 9 1 8 E - 0 2 0 . 8 8 2 7 5 5  E - 04 . 0 . 4 4 2 1 6 7 E -02 - 0 . 3 2 0 2 5 7 E - 03 - 0 . 5 7 9 6 3 9
106 0 . 6 8 9 3 4 7 E - 01 0 . 5 1 0 4 6 2 E - 0 2 - 0 . 1 6 1 9 3 9 E - 0 3 0 . 5 0 3 1 9 9 E - 0 2 0 . 1 7 7 7 4 1 E - 01 - 0 . 4 0 9 7 7 8
107 0 . 9 7 4 7 0 0 E - 01 0 . 1 5 6 4 3 3 E - 0 4 - 0 . 2 6 7 7 9 6 E  *■ 03 - 0 . 6 0 6 0 5 7 E - 03 0 . 2 5 1 0 6 4 E - 01 0 . 2 2 5 7 8 9 E -
108 0 . 6 8 8 8 9 6 E - 01 - 0 . 5 0 7 3 4 8 E - 0 2 - 0 . 1 6 9 1 1 9 E -03 - 0 . 6 6 4 5 3 6 E - 02 0 . 1 7 7 7 9 7 E - 0 1 0 . 4 0 9 9 0 2
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n o d e  u x  u y  u z  r o t x  r o t y  r o t z

NOTE - ALL DI SPLACEMENTS  ARE IN NODAL COORDI NATE S Y ST E MS .  SOME NODAL COORD.  SYSTEMS MAY NOT 
BE PARAL LE L  TO THE GLOBAL C ART E S I AN S Y ST E M.  SEE  NODE LOCATION PRI NTOUT FOR ROTATI ON ANGLES .

166 0 . 7 1 1 0 7 3 E- 01 0 . 5 2 5 3 8 8 E - 0 2 0 . 1 5 2 5 1 3 E - 0 3 - 0 . 5 2 5 0 2 1 E - 02 - 0 . 1 3 4 4 5 5 E - 0 1 - 0 . 4 2 2 9 2 1 .
167 0 . 1 0 0 5 8 4 0 . 2 3 2 3 7 7 E - 0 5 0 . 2 2 5 5 8 3 E - 0 3 - 0 . 5  5 7 9 7 0 E - 03 - 0 . 1 9 0 1 7 4 E - 0 1 - 0 . 1 0 4 9 9 5 E -
168 0 ; 7 1  12 9 3 E - 01 - 0 . 5 2 4 9 0 5 E - 0 2 0 . 1 4 2 4 2 8 E - 0 3 0 . 3 8 4 2 8 4 E - 02 - 0 . 1 3 4 7 6 7 E - 0 1 0 . 4 2 2 8 6 9
169 0 . 0 0 0 0 0 0 E + 0 0 - 0 . 7 4 2 0 7 7 E -02 - 0 . 5 1 4 3 9 1 E - 0 4 0 . 3 3 9 7 4 7 E - 0 2 0 . 2 4 6 6 3 1 E - 03 0 . 5 9 8 0 8 6
170 0 . OOOOOOE+OO 0 . 6 9 8 4 9 7 E - 02 - 0 . 8 5 5 7 6 5 E - 0 4 - 0 . 5 2 8 1 4 0 E - 0 2 0 . 3 8 2 9 7 8 E - 03 - 0 . 5 6 3 0 1 4
171 0 . 6 6 9 5 8 4 E  - 01 0 . 4 9 4 0 6 5 E - 02 0 . 2 1 5 4 3 2 E - 0 3 - 0 . 5 9 7 6 5 1 E - 0 2 - 0 . 2 0 9 7 7 7 E - 01 - 0 . 3 9 8 0 7 4
172 0 . 9 4 6 8 6 1 E - 0 1 - 0 . 2 7 9 0 1 5 E - 0 5 0 . 3 4 4 0 4 8 E - 03 0 . 8 4 9 6 7 9 E - 03 - 0 . 2 9 6 0 5 8 E - 0 1 0 . 9 3 1 8 8 7 E -
173 0 . 6 6 9 3 8 7 E - 01 - 0 . 4 9 4 £ 4 3 E - 02 0 . 2 2 9 5 6 1 E - 0 3 0 . 8 1 3 5 9 0 E - 0 2 - 0 . 2 0 9 3 5 6 E - 01 0 . 3 9 8 1 2 0
174 0 . OOOOOOE+OO - 0 . 6 9 9 2 5 7 E - 02 - 0 . 5 7 2 5 8 2 E - 0 4 0 .  1 1 1 2 3 4 E - 0 1 - 0 . 1 9 4 5 0 9 E - 0 5 0 . 5 6 2 5 5 3
175 - 0 . 6 6 8 7 5 0 E - 0 1 - 0 . 4 9 4 3 4 1 E - 0 2 - 0 . 3 4 5 7 2 6 E - 03 0 . 7 7 9 3 1 3 E - 0 2 0 . 2 0 9 0 6 9 E - 0 1 0 . 3 9 7 5 1 2
176 - 0 . 9 4 5 6 7 1 E - 0 1 - 0 . 2 0 3 8 1 9E - 1 5 - 0 . 4 6 5 4 0 2 E - 0 3 0 . 3 5 0 2 8 0 E - 1 5 0 . 2 9 5 6 4 3 E - 0 1 - 0 . 2965  27E-
177 - 0 . 6 6 8 7 5 0 E - 0 1 0 . 4 9 4 3 4 1 E - 0 2 - 0 . 3 4 5 7 2 6 E - 03 - 0 . 7 7 9 3 1 3 E - 0 2 0 . 2 0 9 0 6 9 E - 0 1 - 0 . 3 9 7 5 1 2
1 78 0 .OOOOOOE+OO 0 . 6 9 9 2 5 7 E - 0 2 - 0 . 5 7 2 5 8 2 E - 0 4 - 0 . 1 1 1 2 3 4 E - 0 1 - 0 . 1 9 4 5 0 9 E - 0 5 - 0 . 5 6 2 5 5 3
1 79 0 . 6 6 9 3 8 7 E - 01 0 . 4 9 4 6 4 3 E - 02 0 . 2 2 9 5 6 1 E - 0 3 - 0 . 8 1 3 5 9 0 E - 0 2 - 0 . 2 0 9 3 5 6 E - 0 1 - 0 . 3 9 8 1 2 0
1 80 0 . 9 4 6 8 6 1 E- 01 0 . 2 7 9 0 1 5 E - 0 5 0 . 3 4 4 0 4 8 E - 03 - 0 . 8 4 9 6 7 9 E - 03 - 0 . 2 9 6 0 5 8 E - 0 1 - 0 . 9 3 1 8 8 7 E -
181 0 . 6 6 9 5 8 4 E- 01 - 0 i 4 9 4 0 6 5 E - 02 0 . 2 1 5 4 3 2 E - 0 3 0 . 5 9 7 6 5 1 E - 0 2 - 0 . 2 0 9 7 7 7 E - 01 0 . 3 9 8 0 7 4
182 0 .OOOOOOE + OO - 0 . 6 9 8 4 9 7 E - 02 - 0 . 8 5 5 7 6 5 E - 04 0 . 5  2 8 1 4 0 E - 0 2 0 . 3 8 2 9 7 8 E - 03 0 . 5 6 3 0 1 4
183 0 .OOOOOOE+OO 0 . 6 3 6 7 0 2 E - 02 - 0 . 1 1 7 5 5 2 E - 0 3 - 0 . 7 0 3 0 1 0 E - 0 2 0 . 5 0 9 6 3 5 E - 0 3 - 0 . 5 1 3 2 2 3
184 0 . 6 1 0 3 6 8 E - 01 0 . 4 5 0 3 5 2 E - 0 2 0 . 2 8 2 9 8 8 E - 03 - 0 . 7 9 5 6 4  I E - 0 2 - 0 . 2 7 9 3 6 4 E - 0 1 - 0 . 3 6 2 8 7 0
185 0 . 8 6 3 1 2 6 E - 0 1 - 0 . 2 7 3 0 2 5 E - 05 0 . 4 5 3 8 8 4 E - 03 0 . 1 1 2 3 3 5 E - 0 2 - 0 . 3 9 4 2 8 1 E - 0 1 0 . 8 2 7 3 8 6 E -
186 0 . 6 1 0 1 9 3 E- 01 - 0 . 4 5 0 9 1 8 E - 0 2 0 . 3 0 1 0 4 5 E - 0 3 0 .  1 0 8 1 9 1 E - 0 1 - 0 . 2 7 8 8 3 1 E - 0 1 0 . 3 6 2 9 1 1
187 0 . OOOOOOE + OO - 0 . 6 3 7 4 3 7 E - 02 - 0 . 8 1 2 5 4 4 E - 0 4 0 . 1 4 8 0 8 6 E -01 - 0 . 1 6 8 2 6 5 E - 0 5 0 . 5 1 2 8 1 1
188 - 0 . 6 0 9 6 2 3 E- 01 - 0 . 4 5 0 6 3 7 E - 0 2 - 0 . 4 6 5 6 8 5 E - 03 0 . 1 0 3 8 4 7 E - 0 1 0 . 2 7 8 5 5 2 E - 01 0 . 3 6 2 3 6 8
189 - 0 . 8 6 2 0 6 3 E - 0 1 ' -0 . 184 1 2 4 E -  15 - 0 . 6 2 5 1  7 0 E - 03 - 0 .  1 4 7 2 6 4 E - 15 0 . 3 9 3 9 0 9 E - 01 - 0 . 2 8 7 9 0 4 E -
190 - 0 . 6 0 9 6 2 3  E- 01 0 . 4 5 0 6 3 7 E - 0 2 - 0 . 4 6 5 6 8 5 E - 03 - 0 .  1 0 3 8 4 7 E - 0 1 0 . 2 7 8 5 5 2 E - 0 1 - 0 . 3 6 2 3 6 8
191 0 . OOOOOOE+OO 0 . 6 3 7 4 3 7 E - 0 2 - 0 . 8 1 2 5 4 4 E - 0 4 - 0 .  14 8 0 8 6 E -01 - 0 .  168265  E - 05 - 0 . 5 1 2 8 1 1
192 0 . 6 1 0 1 9 3 E- 01 0 . 4 5 0 9 1 8 E - 0 2 0 . 3 0 1 0 4 5 E - 0 3 - 0 . 1 0 8 1 9 1 E - 0 1 - 0 . 2 7 8 8 3 1 E - 01 - 0 . 3 6 2 9 1 1
193 0 . 8 6 3 1 2 6 E - 01 0 . 2 7 3 0 2 5 E - 05 0 . 4 5 3 8 8 4 E - 0 3 - 0 . 1 1 2 3 3 5 E - 0 2 - 0 . 3 9 4 2 8 1E- 01 - 0 . 8 2 7 3 8 6 E -
194 0 . 6 1 0 3 6 8 E - 0 1 - 0 . 4 5 0 3 5 2 E - 0 2 0 . 2 8 2 9 8 8 E - 03 0 . 7 9 5 6 4 1 E - 0 2 - 0 . 2 7 9 3 6 4 E - 0 1 0 . 3 6 2 8 7 0
195 0 . OOOOOOE+OO - 0 . 6 3 6 7 0 2 E - 02 - 0 . 1 1 7 5 5 2 E - 0 3 0 . 7 0 3 0 1 OE- 02 0 . 5 0 9 6 3 5 E - 0 3 0 . 5 1 3 2 2 3
196 0 . OOOOOOE+OO 0 . 5 5 8 2 7 1 E - 0 2 - 0 . 1 4 6 3 8 9 E - 03 - 0 . 8 5 9 7 2 1 E - 0 2 0 . 6 2 2 8 9 0 E - 0 3 - 0 . 4 5 0 0 0 5
197 0 . 5 3 5 1 8 4 E - 0 1 0 . 3 9 4 8 7 8 E -02 0 . 3 4 3 3 5 4 E - 0 3 - 0 . 9 7 3 0 3 8 E - 0 2 - 0 . 3 4 1 6 7 4 E - 0 1 - 0 . 3 1 8 1 7 3
1 98 0 . 7 5 6 8 0 8 E - 01 - 0 . 2 3 9 4 3 3 E - 05 0 . 5 5 2 1 8 0 E - 0 3 0 . 1 3 7 0 3 0 E - 0 2 - 0 . 4 8 2 2 2 7 E - 0 1 0 . 7 2 1 2 0 4 E -
199 0 . 5 3 5 0 3 1 E - 0 1 - 0 . 3 9 5 3 7 5 E - 0 2 0 . 3 6 5 0 6 1 E -03 0 .  1 3 2 2 6 0 E - 0 1 - 0 . 3 4 1 0 3 2 E - 0 1 0 . 3 1 8 2 0 9
200 0 . OOOOOOE+OO - 0 . 5 5 8 9 2 0 E - 0 2 - 0 . 1 0 2 6 8 0 E - 0 3 0 . 1 8 1 1 0 3 E- 01 - 0 . 1 7 0 4 1 8 E - 0 5 0 . 4 4 9 6 4 5
201 - 0 . 5 3 4 5 3 2 E - 0 1 - 0 . 3 9 5 1 2 9 E - 02 - 0 . 5 7 2 9 8 9 E - 0 3 0 .  1 2 7 0 4 2 E - 0 1 0 . 3 4 0 7 3 0 E - 0 1 0 . 3 1 7 7 3 3
202 - 0 . 7 5 5 8 7 7 E - 0 1 - 0 . 1 5 4 7 3 8 E - 15 - 0 . 7 6 8 0 9 8 E - 03 - 0 . 3 4 8 0 9 7 E - 1 5 0 . 4 8 1 8 4 1 E - 0 1 - 0 . 2 0 6 6 6 5 E -
203 - 0 . 5 3 4 5 3 2 E - 0 1 0 . 3 9 5 1 2 9 E - 02 - 0 . 5 7 2 9 8 9 E - 0 3 - 0 . 1 2 7 0 4 2 E -01 0 . 3 4 0 7 3 0 E - 0 1 - 0 . 3 1 7 7 3 3
204 0 . OOOOOOE+OO 0 . 5 5 8 9 2 0 E - 0 2 - 0 . 1 0 2 6 8 0 E - 0 3 - 0 .  1 8 1 1 0 3 E- 01 - 0 . 1 7 0 4 1 8 E - 0 5 - 0 . 4 4 9 6 4 5
205 0 . 5 3 5 0 3 1E- 01 0 . 3 9 5 3 7 5 E - 02 0 . 3 6 5 0 6 1 E - 03 - 0 . 1 3 2 2 6 0 E - 0 1 - 0 . 3 4 1 0 3 2 E - 0 1 - 0 . 3 1 8 2 0 9
206 0 . 7 5 6 8 0 8 E - 0 1 0 . 2 3 9 4 3 3 E - 0 5 0 . 5 5 2 1 8 0 E - 0 3 - 0 . 1 3 7 0 3 0 E - 0 2 - 0 . 4 8 2 2 2 7 E - 0 1 - 0 . 7 2 1 2 0 4 E -
207 0 . 5 3 5 1 8 4 E - 0 1 - 0 . 3 9 4 8 7 8 E  - 02 0 . 3 4 3 3 5 4 E - 03 0 . 9 7 3 0 3 8 E - 02 - 0 . 3 4 1 6 7 4 E - 0 1 0 . 3 1 8 1 7 3
208 0 . OOOOOOE+OO - 0 . 5 5 8 2 7 1 E - 0 2 - 0 . 1 4 6 3 8 9 E - 0 3 0 . 8 5 9 7 2 1 E - 0 2 0 . 6 2 2 8 9 0 E - 03 0 . 4 5 0 0 0 5
209 0 . OOOOOOE+OO 0 . 4 6 5 2 3 8 E - 0 2 - 0 . 1 7 1 2 1 9 E - 0 3 - 0 . 9 9 4 4 1 1 E - 0 2 0 . 7 2 0 9 6 0 E - 03 - 0 . 3 7 5 0 1 0
210 0 . 4 4 5 9 9 4 E - 0 1 0 . 3 2 9 0 7 6 E - 0 2 0 . 3 9 4 9 8 7 E - 03 - 0 . 1 1 2 4 9 6 E - 0 1 - 0 . 3 9 5 0 4 8 E - 0 1 - 0 . 2 6 5 1 4 8
211 0 . 6 3 0 6 8 4 E  - 01 - 0 . 1 9 2 8 5 3 E - 0 5 0 . 6 3 6 3 5 1 E - 0 3 0 . 1 5 8 4 5 9 E - 0 2 - 0 . . 5 5 7 5 6 8 E - 0 1 0 . 6 0 6 0 0 4 E -
212 0 . 4 4 5 8 6 6 E - 0 1 - 0 . 3  2 9 4 7 8 E - 02 0 . 4 1 9 9 0 8 E - 03 0 . 1 5 2 9 2 5 E - 0 1 - 0 . 3 9 4 3 1 6 E - 0 1 0 . 2 6 5 1 7 9
213 0 . OOOOOOE+OO - 0 . 4 6 5 7 6 7 E - 02 - 0 . 1 2 0 9 9 1 E - 0 3 0 . 2 0 9 4 1 8 E - 0 1 - 0 . 1 9 5 9 7 2 E - 0 5 0 . 3 7 4 7 0 7
214 - 0 . 4 4 5 4 4 5 E - 0 1 - 0 . 3 2 9 2 7 5 E - 0 2 - 0 . 6 6 4 8 3 8 E - 03 0 . 1 4 6 9 1 7 E - 0 1 0 . 3 9 3 9 7 6 E - 01 0 . 2 6 4 7 7 8
215 - 0 . 6 2 9 9 0 0 E - 0 1 - 0 . 1 2 4 3 1 3 E - 1 5 - 0 . 8 9 0 4  5 1 E - 03 - 0 . 6 7 1 3 1 5 E - 15 0 . 5 S 7 1 3 9 E - 0 1 - 0 . 4 4 9 7  4-2 E-
216 - 0 . 4 4 5 4 4 5 E - 0 1 0 . 3 2 9 2 7 5 E - 02 - 0 . 6 6 4 8 3 8 E - 03 - 0 . 1 4 6 9 1 7 E - 0 1 0 . 3 9 3 9 7 6 E - 0 1 - 0 . 2 6 4 7 7 8
217 0 . OOOOOOE+OO 0 . 4 6 5 7 6 7 E - 0 2 - 0 . 1 2 0 9 9 1 E - 03 - 0 . 2 0 9 4 1 8 E - 01 - 0 . 1 9 5 9 7 2 E - 0 5 - 0 . 3 7 4 7 0 7
218 0 . 4 4 5 8 6 6 E - 01 0 . 3 2 9 4 7 8 E - 0 2 0 . 4 1 9 9 0 8 E - 03 - 0 . 1 5 2 9 2 5 E - 0 1 - 0 . 3 9 4 3 1 6 E - 0 1 - 0 . 2 6 5 1 7 9
219 0 . 6 3 0 6 8 4 E - 01 0 . 1 9 2 8 5 3 E - 0 5 0 . 6 3 6 3 5 1 E - 03 - 0 . 1 5 8 4 5 9 E - 0 2 - 0 . 5 5 7 5 6 8 E - 0 1 - 0 . 6 0 6 0 0 4 E -
220 0 . 4 4 5 9 9 4 E - 0 1 - 0 . 3 2 9 0 7 6 E - 0 2 0 . 3 9 4 9 8 7 E - 03 0 . 1  1 2 4 9 6 E - 0 1 - 0 . 3 9 5 0 4 8 E - 01 0 . 2 6 5 1 4 8
221 0 . OOOOOOE+OO - 0 . 4 6 5 2 3 8 E - 0 2 - 0 . 1 7 1 2 1 9 E - 0 3 0 . 9 9 4 4 1 1 E - 02 0 . 7 2 0 9 6 0 E - 03 0 . 3 7 5 0 1 0
222 0 . OOOOOOE+OO 0 . 3 6 0 0 3 2 E - 0 2 - 0 . 1 9 1 3 1 2 E - 0 3 - 0 . 1 1 0 4 0 9 E - 0 1 0 . 7 9 4 , 0 2 6 E - 0 3 - 0 . 2 9 0 2 0 1
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NODE UX UY uz ROTX ROTY ROTZ

NOTE - ALL  DI SPLACEMENTS  ARE IN NODAL COORDI NATE S Y ST E MS .  SOME NODAL COORD.  SYSTEMS MAY NOT 
BE PARAL LE L  TO THE GLOBAL CARTE S I AN S Y S T E M.  SEE  NODE LOCATI ON PRI NTOUT FOR ROTATI ON ANGL E S .

223 0 . 3 4 5 1 3 1 E - 0 1 0 . 2 5 4 6 6 3 E - 02 0 . 4 3 6 5 7 1 E - 0 3 - 0 . 1 2 4 8 8 3 E - 0 1 - 0 . 4 3 8 1 0 7 E - 0 1 - 0 . 2 0 5 1 8 4
224 0 . 4 8 8 0 5 2 E - 0 1 - 0 . 1 4 1 9 2 8 E - 0 5 0 . 7 0 4 2 1 2 E - 0 3 0 . 1 7 5 6 8 3 E - 02 - 0 . 6 1 8 3 0 9 E - 0 1 0 . 4 7 5 5 8 8 E - 0 4
225 0 . 3 4 5 0 3 1 E - 0 1 - 0 . 2 5 4 9 5 9 E - 02 0 . 4 6 4 1 4 4 E - 0 3 0 . 1 6 9 7 0 0 E - 0 1 - 0 . 4 3 7 2 6 9 E - 0 1 0 . 2 0 5 2 0 8
226 0 . OOOOOOE+OO - 0 . 3 6 0 4 2 6 E - 0 2 - 0 .  1 3 5 7 3 1 E -03 0 . 2 3 2 3 7 9 E - 0 1 - 0 . 2 1 6 1 6 1 E - 0 5 0 . 2 8 9 9 6 2
11 1 - 0 . 3 4 4 6 9 9 E - 01 - 0 . 2 5 4 8 0 4 E - 0 2 - 0 . 7 3 8 8 5 9 E  - 03 0 . 1 6 3 0 1 8 E - 0 1 0 . 4 3 6 8 8 5  E - 0 1 0 . 2 0 4 8 9 2
228 - 0 . 4 8 7 4 3 4 E - 0 1 - 0 . 9 0 3 0 1 0 E - 1 6 - 0 . 9 8 9 0 6 3 E - 0 3 - 0 . 4 2 6 2 0 9 E - 1 5 0 . 6 1 7 8 1 8 E - 0 1 - 0 . 7 4 1 5 3 1 E - 1 5
229 - 0 . 3 4 4 6 9 9 E - 01 0 . 2 5 4 8 0 4 E - 02 - 0 . 7 3 8 8 5 9 E - 03 - 0 . 1 6 3 0 1 8 E - 0 1 0 . 4 3 6 8 8 5 E - 01 - 0 . 2 0 4 8 9 2
230 0 . 0 0 0 0 0 0 E +0 0 0 . 3 6 0 4 2 6 E - 0 2 - 0 . 1 3 5 7 3 1 E - 0 3 - 0 . 2 3 2 3 7 9 E - 0 1 - 0 . 2 1 6 1 6 1 E - 0 5 - 0 . 2 8 9 9 6 2
231 0 . 3 4 5 0 3 1 E - 0 1 0 . 2 5 4 9 5 9 E - 02 0 . 4 6 4 1 4 4 E - 03 - 0 .  1 6 9 7 0 0 E - 0 1 - 0 . 4 3  7 2 6 9 E - 01 - 0 . 2 0 5 2 0 8
232 0 . 4 8 8 0 5 2 E - 0 1 0 . 1 4 1 9 2 8 E - 0 5 0 . 7 0 4 2 1 2 E - 03 - 0 . 1 7 5 6 8 3 E - 0 2 - 0 . 6 1 8 3 0 9 E - 01 - 0 . 4 7 5 5 8 8 E - 0 4
233 0 . 3 4 5 1 3 1 E - 0 1 - 0 . 2 5 4 6 6 3 E - 02 0 . 4 3 6 5 7 1 E - 0 3 0 .  1 2 4 8 8 3 E - 0 1 - 0 . 4 3 8 1 0 7 E - 0 1 0 . 2 0 5 1 8 4
234 0 .OOOOOOE+OO - 0 . 3 6 0 0 3 2 E - 02 - 0 . 1 9 1 3 1 2 E - 0 3 0 . 1 1 0 4 0 9 E - 0 1 0 . 7 9 4 0 2 6 E - 0 3 0 . 2 9 0 2 0 1
235 0 . OOOOOOE+OO 0 . 2 4 5 3 9 6 E - 02 - 0 . 2 0 6 1 4 5 E - 0 3 - 0 . 1  1 8 7 9 7 E -01 0 . 8 7 3 8 5 5 E - 0 3 - 0 . 1 9 7 8 0 5
236 0 . 2 3 5 2 4 4 E - 01 0 . 1 7 3 5 7 9 E - 0 2 0 . 4 6 7 0 6 1 E - 0 3 - 0 .  1 3 3 9 9 0 E - 0 1 - 0 . 4 6 9 5 3 7 E - 0 1 - 0 . 1 3 9 8 5 8
237 0 . 3 3 2 6 5 8 E - 01 - 0 . 9 2 6 0 5 5 E - 0 6 0 . 7 5 3 9 9 0 E - 03 0 . 1 9 0 0 9 2 E - 0 2 - 0 . 6 6 2 7 8 6 E - 0 1 0 . 3 4 1 9 3 9 E - 04
238 0 . 2 3 5 1 7 2 E - 0 1 - 0 . 1 7 3 7 7 1 E - 02 0 . 4 9 6 5 9 7 E - 03 0 . 1 8 2 4 5 8 E -01 - 0 . 4 6 8 7 3 2 E - 0 1 0 . 1 3 9 8 7 4
239 0 .OOOOOOE + OO - 0 . 2 4 5 6 5 5 E - 0 2 - 0 . 1 4 6 5 3 4 E - 03 0 . 2 4 9 8 1 5 E - 0 1 - 0 . 2 8 0 6 4 7 E - 05 0 . 1 9 7 6 4 0
240 - 0 . 2 3 4 9 4 1E- 01 - 0 . 1 7 3 6 6 6 E - 0 2 - 0 . 7 9 3 1 4 0 E - 03 0 . 1 7 5 2 4 5 E - 0 1 0 . 4 6 8 2 9 0 E - 0 1 0 . 1 3 9 6 5 4
241 - 0 . 3 3 2 2 2 7 E  - 01 - 0 . 6 0 9 9 3 3 E - 16 - 0 . 1 0 6 1 3 8 E - 0 2 - 0 . 1 4 8 5 5 3 E - 1 5 0 . 6 6 2 2 2 8 E - 0 1 - 0 . 1 1 8 1 4 0 E - 1 5
242 - 0 . 2 3 4 9 4 1E- 01 0 . 1 7 3 6 6 6 E - 0 2 - 0 . 7 9 3 1 4 0 E - 03 - 0 . 1 7 5 2 4 5 E - 0 1 0 . 4 6 8 2 9 0 E - 01 - 0 . 1 3 9 6 5 4
243 0 .OOOOOOE+OO 0 . 2 4 5 6 5 5 E - 02 - 0 . 1 4 6 5 3 4 E - 0 3 - 0 . 2 4 9 8 1 5 E - 0 1 - 0 . 2 8 0 6 4 7 E - 05 - 0 . 1 9 7 6 4 0
244 0 . 2 3 5 1 7 2 E- 01 0 . 1 7 3 7 7 1 E - 0 2 0 . 4 9 6 5 9 7 E - 03 - 0 . 1  8 2 4 5 8 E  - 0 1 - 0 . 4 6 8 7 3 2 E - 0 1 - 0 . 1 3 9 8 7 4
245 0 . 3 3 2 6 5 8 E - 0 1 0 . 9 2 6 0 5 5 E - 0 6 0 . 7 5 3 9 9 0 E - 03 - 0 . 1 9 0 0 9 2 E - 02 - 0 . 6 6 2 7 8 6 E - 0 1 - 0 . 3 4 1 9 3 9 E - 04
246 0 . 2 3 5 2 4 4 E - 0 1 - 0 . 1 7 3 5 7 9 E - 0 2 0 . 4 6 7 0 6 1 E - 0 3 0 . 1 3 3 9 9 0 E - 0 1 - 0 . 4 6 9 5 3 7 E - 0 1 0 . 1 3 9 8 5 8
247 0 . OOOOOOE+OO - 0 . 2 4 5 3 9 6 E - 02 - 0 . 2 0 6 1 4 5 E - 03 0 . 1 1 8 7 9 7 E -01 0 . 8 7 3 8 5 5 E  - 03 0 . 1 9 7 8 0 5
248 0 . OOOOOOE+OO 0 . 1 2 4 3 2 0 E - 0 2 - 0 . 2 1 5 1 9 8 E - 0 3 - 0 . 1 2 5 6 4 9 E - 01 0 . 8 1 2 4 6 5 E - 0 3 - 0 . 1 0 0 1 2 7
249 0 . 1 1 9 1 6 8 E - 0 1 0 . 8 7 9 3 7 0 E - 03 0 . 4 8 5 6 6 7 E - 03 - 0 . 1 3 9 5 8 9 E - 01 - 0 . 4 8 9 4 2 4 E - 0 1 - 0 . 7 0 7 8 8 2 E - 0 1
250 0 . 1 6 8 5 1 7 E - 0 1 - 0 . 4 5 6 3 9 3 E - 06 0 . 7 8 4 3 7 5 E - 0 3 0 . 1 9 7 5 0 5 E - 0 2 - 0 . 6 9 0 5 6 2 E - 0 1 0 . 1 6 5 3 1 4 E - 0 4
251 0 . 1 1 9 1 3 3 E - 0 1 - 0 . 8 8 0 3 2 7 E - 03 0 . 5 1 6 4 1 1 E - 0 3 0 .  1 8 9 9 6 3 E- 01 - 0 . 4 8 8 3 4 8 E - 0 1 0 . 7 0 7 9 8 8 E - 0 1
252 0 . OOOOOOE+OO - 0 . 1 2 4 4 5 0 E -02 - 0 . 1 5  3 1 2 6 E - 03 0 . 2 6 0 0 4 8 E - 0 1 - 0 . 3 1 3 1  1 2 E - 0 5 0 . 1 0 0 0 3 9
253 - 0 . 1 1 9 0 1 7 E - 0 1 - 0 . 8 7 9 8 0 2 E - 03 - 0 . 8 2 6 2  74 E - 03 0 . 1 8 2 4 2 5 E - 0 1 0 . 4 8 7 8 6 7 E - 01 0 . 7 0 6 8 8 2 E - 0 1
254 - 0 . 1 6 8 3 0 0 E - 0 1 - 0 . 3 0 2 6 2 0 E - 1 6 - 0 . 1 1 0 5 5 2 E - 0 2 - 0 . 4 1  1 7 3 9 E - 15 0 . 6 8 9 9 1 OE- 01 - 0 . 1 8 8 1 8 1 E - 1 5
255 - 0 . 1 1 9 0 1 7 E - 01 0 . 8 7 9 8 0 2 E - 03 - 0 . 8 2 6 2 7 4 E - 03 - 0 . 1 8 2 4 2 5 E - 0 1 0 . 4 8 7 8 6 7 E - 0 1 - 0 . 7 0 6 8 8 2 E - 01
256 0 . OOOOOOE+OO 0 . 1 2 4 4 5 0 E - 0 2 - 0 . 1 5 3 1 2 6 E - 0 3 - 0 . 2 6 0 0 4 8 E - 01 - 0 . 3 1 3 1 1 2 E - 0 5 - 0 . 1 0 0 0 3 9
257 0 . 1 1 9 1 3 3 E - 0 1 0 . 8 8 0 3 2 7 E - 03 0 . 5 1 6 4 1 1 E - 0 3 - 0 . 1 8 9 9 6 3 E - 0 1 - 0 . 4 8 8 3 4 8 E - 0 1 - 0 . 7 0 7 9 8 8 E - 0 1
258 0 . 1 6 8 5 1 7 E - 0 1 0 . 4 5 6 3 9 3 E - 06 0 . 7 8 4 3 7 5 E - 03 - 0 . 1 9 7 5 0 5 E - 0 2 - 0 . 6 9 0 5 6 2 E - 01 - 0 . 1 6 5 3 1 4 E - 0 4
259 0 . 1 1 9 1 6 8E  + 01 - 0 . 8 7 9 3 7 0 E - 0 3 0 . 4 8 5 6 6 7 E - 0 3 . 0 . 1 3 9 5 8 9 E - 0 1 - 0 . 4 8 9 4 2 4 E - 0 1 0 . 7 0 7 8 8 2 E - 0 1
260 0 . OOOOOOE+OO - 0 . 1 2 4 3 2 0 E - 0 2 - 0 . 2 1 5 1 9 8 E - 0 3 0 . 1 2 5 6 4 9 E - 01 0 . 8 1 2 4 6 5 E - 0 3 0 . 1 0 0 1 2 7
261 0 . OOOOOOE+OO 0 .OOOOOOE+OO - 0 . 2 1 8 1 9 8 E - 0 3 - 0 . 1 2 9 0 6 0 E - 0 1 0 .  1 1 0 0 1 2 E - 0 2 - 0 . 1 3 0 6 0 0 E - 0 2
262 0 . OOOOOOE+OO 0 . OOOOOOE+OO 0 . 4 9 1 9 1 3 E - 0 3 - 0 . 1 5 1 1 7 9 E - 0 1 - 0 . 4 9 5 6 4 4 E - 0 1 - 0 . 9 5 5 4 3 7 E - 0 3
263 0 .OOOOOOE+OO 0 . OOOOOOE+OO 0 . 7 9 4 5 9 0 E - 03 0 . 2 0 4 0 0 5 E - 0 2 - 0 . 6 9 9 6 8 8 E - 01 0 . 1 1 6 7 1 5 E - 0 4
264 0 . OOOOOOE+OO 0 . OOOOOOE+OO 0 . 5 2 3 0 7 4 E - 0 3 0 . 2 0 4 0 8 4 E- 01 - 0 . 4 9 4 8 2 2 E - 0 1 0 . 9 3 3 5 1 3 E - 0 3
265 0 . OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 1 5 5 3 4 1 E - 0 3 0 . 2 7 9 7 8 1 E - 0 1 - 0 . 2 6 9 2 2 6 E - 0 5 0 . 1 3 1 6 8 9 E - 0 2
266 0 . OOOOOOE+OO 0 .OOOOOOE+OO - 0 . 8 3 7 4 1 2 E - 03 0 . 1 9 6 3 1 4 E - 0 1 0 . 4 9 4 3 5 3 E - 0 1 0 . 9 2 8 2 9 9 E  - 03
267 0 . OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 1 1 2 0 3 6 E - 0 2 - 0 . 4 6 6 9 7 1 E - 16 0 . 6 9 9 0 8 1 E - 0 1 - 0 . 1 3 9 8 1 6 E - 17
268 0 . OOOOOOE+OO 0 .OOOOOOE+OO - 0 . 8 3 7 4 1 2 E - 03 - 0 . 1 9 6 3  14 E - 01 0 . 4 9 4 3 5 3 E - 0 1 - 0 . 9 2 8 2 9 9 E - 03
269 0 . OOOOOOE+OO 0 .OOOOOOE+OO - 0 . 1 5 5 3 4 1 E - 0 3 - 0 . 2 7 9 7 8 1 E - 0 1 - 0 . 2 6 9 2 2 6 E - 0 5 - 0 . 1 3 1 6 8 9 E - 0 2
270 0 . OOOOOOE+OO 0 . OOOOOOE+OO 0 . 5 2 3 0 7 4 E - 03 - 0 . 2 0 4 0 8 4 E- 01 - 0 . 4 9 4 8 2  2-E- 01 - 0 . 9 3 3 5 1 3 E - 0 3
271 0 . OOOOOOE+OO 0 .OOOOOOE+OO 0 . 7 9 4 5 9 0 E - 03 - 0 . 2 0 4 0 0 5 E - 0 2 - 0 . 6 9 9 6 8 8 E - 01 - 0 . 1 1 6 7 1 5 E - 0 4
272 0 . OOOOOOE+OO 0 .OOOOOOE+OO 0 . 4 9 1 9 1 3 E - 0 3 0 . 1 5 1 1 7 9 E - 0 1 - 0 . 4 9 5 6 4 4 E - 0 1 0 . 9 5 5 4 3 7 E - 0 3
273 0 . OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 2 1 8 1 9 8 E - 0 3 0 . 1 2 9 0 6 0 E - 01 0 . 1 1 0 0 1 2 E - 0 2 0 . 1 3 0 6 0 0 E - 02

MAXIMUMS
NODE 133 . 143 267 5 263 131
VALUE 0 . 1 0 4 4 1 7  | - 0 . 7 7 0 8 2 2 E - 02 - 0 . 1  1 2 0 3 6 E - 0 2 - 0 . 2 9 0 9 7 7 E - 01 - 0 . 6 9 9 6 8 8 E - 01 - 0 . 6 2 0 8 9 9

I NTEGER STORAGE REQUI REMENTS FOR BACK S UB S T I  TUT ION CP = 4 2 9 . 0 2 0  ’ T 1 ME = 8 . 1 2 8 3 6
F I XED DATA = 2180 TEMPORARY DATA = 3 2 9 0  TOT A L= 5470
F I XED AVAI L  = 2 2 5 15 0 0  TEMPORARY AV A I L =  2 2 5 1 5 0 0  TOTAL AVAI L= 2251 500

,4
>-

S 
7



ANSYS  - E N G I N E E R I N G  A N A L Y S I S  SYSTEM R E V I S I O N  4 . 4  A 1 4 0 1 9 5  - P C / C 1 - 4 . 4 A MAY 1 , 1 9 9 0
A N S Y S ( R )  C O P Y R I G H T ( C )  1971  , * 7 8 ,  ' 8 2 ,  ' 8 3 ,  ' 8 5 ,  ' 8 6 ,  ' 8 7 ,  . ' 8 9 ,  ' 9 0 ,  ' 9 1  SWANSON A N A L Y S I S  S Y S T E M S ,  I N C .  AS UNPUBL I S HE D  WORK 
P R OP R I E T A R Y  DATA - UNAUTHORI ZED  U S E ,  D I S T R I B U T I O N  OR D U P L I C A T I O N  I S  P R O H I B I T E D .  A L L  R I G HT S  R E S E R V E D .
FOR SUPPORT CAL L  PHONE TWX

MODAL A N A L Y S I S  OF GUIDEWAY SHEET  8 . 1 4 1 2  MAY 1 2 , 1 9 9 2  CP= 4 7 5 . 2 7 0

* * * * *  E X P A N D E D  MODE S H A P E  FOR MODE LOAD STEP  1 * * * * * FREQUENCY = 2 2 9 . 8 0 3  ( C Y C L E S / T I  ME )

NODE UX UY UZ ROTX ROTY ROTZ

NOTE - AL L  D I S P L A C E ME N T S  ARE IN NODAL COORDI NATE  S Y S T E M S .  SOME NODAL COORD.  SY S TE MS  MAY NOT 
BE P A R A L L E L  TO THE GLOBAL  C A R T E S I A N  S Y S TE M .  SEE NODE L OCATI ON PR I NTOUT  FOR ROTATI ON A N G L E S .

1 0 .OOOOOOE+OO 0 . OOOOOOE+OO 0 .OOOOOOE + OO 0 . 1 1 4 4 7 1 E - 0 1 - 0 . 2 4 3 7 6 9 E - 02 - 0 . 1 5 7 7 5 4 E - 0 2
2 0 .OOOOOOE+OO 0 . OOOOOOE+OO 0 .OOOOOOE+OO 0 . 1 6 1 1 0  9 E - 01 0 . 4 2 1 9 6 3 E - 0 1 - 0 . 1 0 1 2 3 3 E - 0 2
3 0 .OOOOOOE+OO 0 . OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 1 6 2 8 8 6 E -01 0 . 5 5 3 8 0 2 E - 0 1 0 . 4 1 8 4 9 1 E - 0 3
4 0 .OOOOOOE+OO 0 .OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 4 0 8 9 2 5 E - 0 1 0 . 3 4 4 7 4 7 E - 0 1 0 . 1 7 9 8 5 9 E - 0 2
5 0 .OOOOOOE+OO 0 .OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 2 2 5 6 5 3 E - 0 1 0 . 2 4 1 7 5 5 E - 0 2 0 . 7 9 9 2 2 1 E - 0 3
6 0 . OOOOOOE + OO 0 .OOOOOOE+OO 0 . OOOOOOE+OO 0 . 1  17672 E - 01 - 0 . 7 7 7 4 4 7 E - 02 - 0 . 8 2 9 1 3 9 E - 0 3
7 0 .OOOOOOE+OO 0 .OOOOOOE+OO 0 .OOOOOOE+OO 0 . 2 1 8 2 5 3 E - 0 1 0 . 2 5 6 1 44E  -1 3 - 0 . 8 0 7 2 3 2 E - 03
8 0 . OOOOOOE+OO 0 .OOOOOOE + OO 0 . OOOOOOE+OO 0 . 1  17 6 7 2 E - 01 0 . 7 7 7 4 4 7 E - 02 - 0 . 8 2 9 1 3 9 E - 0 3
9 0 . OOOOOOE+OO 0 .OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 2 2 5 6 5 3 E - 01 - 0 . 2 4 1 7 5 5 E - 0 2 0 . 7 9 9 2 2 1 E - 0 3

10 0 . OOOOOOE+OO 0 . OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 4 0 8 9 2 5 E - 0 1 - 0 . 3 4 4 7 4 7 E - 0 1 0 . 1 7 9 8 5 9 E - 02
11 0 . OOOOOOE+OO 0 .OOOOOOE + OO 0 . OOOOOOE+OO - 0 . 1 62 8 86 E  - 0 1 - 0 . 5 5 3 8 0 2 E - 0 1 0 . 4 1 8 4 9 1 E - 0 3
12 0 .OOOOOOE+OO 0 . OOOOOOE+OO 0 .OOOOOOE+OO 0 . 1 6 1  10 9 E- 0 1 - 0 . 4 2 1 9 6 3 E - 0 1 - 0 .  1 0 1 2 3 3 E - 0 2
13 . 0 . OOOOOOE+OO 0 . OOOOOOE + OO 0 .OOOOOOE+OO 0 . 1 1 4 4 7 1 E - 0 1 0 . 2 4 3 7 6 9 E - 0 2 - 0 . 1 5 7 7 5 4 E - 0 2
14 0 . OOOOOOE+OO 0 .  1 3 7 9 2 4 E - 0 2 0 . 9 7 5 3 6 9 E - 03 0 . 9 6 1 4 1 9 E - 0 2 - 0 . 1 3 8 9 0 2 E - 0 2 - 0 . 9 1 6 2 8 6 E - 0 1
15 0 . 1 0 7 2 8 0 E - 0 1 0 . 9 9 3 3 3 8 E - 03 0 . 9 5 0 7 2 1 E - 0 5 0 .  1 1 17 6 0 E -01 0 . 4 7 8 0 0 9 E - 0 1 - 0 . 5 9 4 7 6 3 E - 01
16 0 . 1 4 0 4 4 3 E - 0 1 0 . 3 2 6 4 7 0 E - 0 3 - 0 . 3 6 9 2 4 3 E - 03 - 0 . 1 5 8 1 4 9 E - 0 1 0 . 6 2 6 3 3 8 E - 01 0 . 1  1 6 5 3 8 E - 0 1
17 0 . 8 4 1 1 4 5 E - 0 2 - 0 . 2 4 2 9 7 0 E - 03 - 0 . 3 5 4 0 7 8 E - 0 3 - 0 . 3 6 3 4 4 9 E - 01 0 . 3 9 0 9 4 3 E - 0 1 0 . 6 3 8 6 9 8 E - 0 1
18 0 .OOOOOOE+OO - 0 . 4 2 9 2 1 4 E - 0 3 - 0 . 1 S 3 4 3 5 E - 0 3 - 0 .  1 8 6 4 6 1 E - 0 1 0 . 3 0 6 7 2 4 E - 02 0 . 4 6 0 6 3 6 E - 01
1 9 - 0 . 2 3 4 8 8 8 E - 0 2 - 0 . 3 3 7 0 6 5 E - 0 3 - 0 . 2 5 2 1 3 5 E - 0 4 0 . 1 2 5 9 3 7 E - 0 1 - 0 . 8 4 0 0 2 2 E - 02 - 0 . 4 1 6 9 1  OE-02
20 0 . 5 6 7 1 5 6 E - 1 4 - 0 . 2 6 4 1 6 5  E - 03 - 0 . 9 4 1 9 5 3 E - 16 0 . 2 1 1 5 0 2 E - 0 1 0 . 1 9 1 2 8 6 E - 1 3 - 0 . 2 3 4 4 1 4 E - 0 1
21 0 . 2 3 4 8 8 8 E - 02 - 0 . 3 3 7 0 6 5 E - 0 3 0 . 2 5 2 1 3 5 E - 0 4 0 . 1 2  5 9 3 7 E - 01 0 . 8 4 0 0 2 2 E - 02 - 0 . 4 1 6 9 1 0 E - 0 2
22 0 . OOOOOOE+OO - 0 . 4 2 9 2 1 4 E - 0 3 0 . 1 5 3 4 3 5 E - 0 3 - 0 . 1 8 6 4 6 1 E - 0 1 - 0 . 3 0 6 7 2 4 E - 02 0 . 4 6 0 6 3 6 E - 0 1
23 - 0 . 8 4 1 1 4 5 E - 0 2 - 0 . 2 4 2 9 7 0 E - 03 0 . 3 5 4 0 7 8 E  - 03 - 0 . 3 6 3 4 4 9 E - 01 - 0 . 3 9 0 9 4 3 E - 01 0 . 6 3  8 6 9 8 E - 01
24 - 0 . 1 4 0 4 4 3 E - 0 1 0 . 3 2 6 4 7 0 E - 03 0 . 3 6 9 2 4 3 E - 0 3 - 0 .  1 5 8 1 4 9 E - 0 1 - 0 . 6 2 6 3 3 8 E - 01 0 . 1  16 5 3 8 E - 01
25 - 0 . 1 0 7 2 8 0 E - 0 1 0 . 9 9 3 3 3 8 E - 03 - 0 . 9 5 0 7 2 1 E - 0 5 0 . 1 1 1 7 6 0 E - 0 1 - 0 . 4 7 8 0 0 9 E - 0 1 - 0 . 5 9 4 7 6 3 E - 01
26 0 . OOOOOOE+OO 0 . 1 3 7 9 2 4 E - 0 2 - 0 . 9 7 5 3 6 9 E - 03 0 . 9 6 1 4 1 9 E - 0 2 0 . 1 3 8 9 0 2 E - 0 2 - 0 . 9 1 6 2 8 6 E - 0 1
27 0 .OOOOOOE+OO 0 . 3 3 8 2 8 3 E - 0 2 0 . 1 2 7 7 4 1  E - 0.2. 0 . 6 7 3 5 9 0 E - 02 - 0 . 1 0 6 2 6 0 E - 0 Z - 0 . 2 0 0 4 6 4
28 0 . 2 3 4 9 5 1  E - 01 0 . 2 6 5 3 8 9 E - 0 2 0 .  1 2 3 9 1 6 E - 03 0 . 6 7 7 3 0 8 E - 02 0 . 5 5 3 5 9 5 E - 0 1 - 0 . 1 2 9 9 5 2
29 0 . 3 0 7 1 8 2 E- 01 0 . 1 0 0 5 9 3 E - 0 2 - 0 . 5 2 4 6 1 6 E - 0 3 - 0 . 1 6 5 6 2 2 E - 01 0 . 7 2 8 7 6 0 E - 01 0 . 2 5 8 0 1 0 E - 0 1
30 0 . 1 8 3 9 5 5 E - 0 1 - 0 . 4 5 0 0 6 7 E - 0 3 - 0 . 5 5 8 5 2 3 E - 0 3 - 0 . 3 4 9 2 4 5 E - 0 1 0 . 4 5 7 8 1 9 E - 0 1 0 . 1 3 9 7 8 9
31 0 . OOOOOOE+OO - 0 . 9 6 2 0 6 3 E - 03 - 0 . 2 9 0 7 7 7 E - 0 3 - 0 . 1 5 4 6 6 6 E - 0 1 0 . 3 9 2 6 9 6 E - 02 0 . 1 0 0 2 9 1
32 - 0 . . 5 0 4 2 5 8 E - 0 2 - 0 . 7 7 3 7 7 9 E - 0 3 - 0 . 8 0 7 6 8 2 E - 04 0 . 1 5 5 7 9 2 E - 0 1 - 0 . 9 3 4 1 8 1 E - 0 2 - 0 . 9 1 5 6 6 0 E - 0 2
33 0 . 8 9 6 8 7 6 E -14 - 0 . 6 0 8 3 7 6 E - 03 - 0 . 5 0 9 6 2 8 E -16 0 . 2 2 1 6 2 5 E - 0 1 0 . 8 9 3 4 1 OE - 14 - 0 . 5 0 3 5 7 5 E- 01
34 0 . 5 0 4 2 5 8 E - 02 - 0 . 7 7 3 7 7 9 E - 0 3 0 . 8 0 7 6 8 2 E - 04 0 . 1 5 5 7 9 2 E - 0 1 0 . 9 3 4 1 8 1 E - 02 - 0 . 9 1 5 6 6 0 E - 02
35 0 . OOOOOOE+OO - 0 . 9 6 2 0 6 3 E - 03 0 . 2 9 0 7 7 7 E - 03 - 0 . 1  5 4 6 6 6 E - 01 - 0 . 3 9 2 6 9 6 E - 02 0 . 1 0 0 2 9 1
36 - 0 . 1 8 3 9 5 5 E - 01 - 0 . 4 5 0 0 6 7 E - 03 0 . 5 5 8 5 2 3 E  - 03 - 0 . 3 4 9 2 4 5 E - 01 - 0 . 4 5 7 8 1 9 E - 0 1 0 . 1 3 9 7 8 9
37 - 0 . 3 0 7 1 82 E - 01 0 . 1 0 0 5 9 3 E - 0 2 0 . 5  2 4 6 1 6 E - 03 - 0 . 1 6 5 6 2 2 E - 0 1 - 0 . 7 2 8 7 6 0 E - 01 0 . 2 5 8 0 1 0 E - 0 1
38 - 0 . 2 3 4 9 5 1 E - 0 1 0 . 2 6 5 3 8 9 E - 0 2 - 0 . 1 2 3 9 1 6 E - 0 3 0 . 6 7 7 3 0 8 E - 02 - 0 . 5 5 3 5 9 5 E - 01 - 0 . 1 2 9 9 5 2
39 0 . OOOOOOE+OO 0 . 3 3 8 2 8 3 E - 0 2 - 0 . 1 2 7 7 4 1 E - 0 2 0 . 6 7 3 5 9 0 E - 02 0 . 1 0 6 2 6 0 E - 0 2 - 0 . 2 0 0 4 6 4
40 0 . OOOOOOE + OO 0 . 5 5 4 4 5 4 E - 02 0 . 1 3 6 7 6 8 E - 02 0 . 5 6 3 8 9 3 E - 02 - 0 . 1 3 5 5 2 3 E - 0 2 - 0 . 3 1 8 1 6 5
41 0 . 3 7 3 3 5 7 E - 0 1 0 . 4 4 0 3 7 5 E - 02 0 . 1 5 8 4 0 6 E - 0 3 0 . 6 8 8 9 7 6 E - 02 0 . 5 6 9 5 4 9 E - 01 - 0 . 2 0 6 7 9 8
42 0 . 4 8 9 2 5 5 E - 0 1 0 . 1 7 7 9 6 0 E - 0 2 - 0 . 5 3 8 9 6 9 E - 03 - 0 . 1 7 0 7 3 6 E - 01 0 . 7 5 1 9 5 0 E - 0 1 0 . 4 0 3 3 4 4 E - 0 1
43 0 . 2 9 3 6 9 0 E - 01 - 0 . 5 9 5 2 2 7 E - 0 3 • 0 . 6 2 3 6 9 9 E - 03 - 0 . 3 6 1 0 8 3 E - 0 1 0 . 4 7 3 3 5 8 E - 01 0 . 2 2 2 6 5 8
44 0 . OOOOOOE + OO - 0 . 1 4 7 0 2 5 E - 0 2 - 0 . 3 5 5 4 3 9 E - 0 3 - 0 . 1 5 6 7 3 7 E - 0 1 0 . 3 9 8 1 4 4 E - 02 0 . 1 5 9 5 7 9
45 - 0 . 7 9 4  2 1 5 E - 02 - 0 . 1 2 0 9 9 9 E - 0 2 - 0 . 1 1 8 8 1 4 E - 0 3 0 . 1  6 4 6 7 9 E - 0 1 1 - 0 . 9 6 4  2 2 2 E - 02 - 0 . 1 4 6 2 6 6 E - 0 1
46 0 . 9 8 5  963 E -14 - 0 . 9 6 0 9 9 7 E - 03 0 . 6 5 3 2 8 6 E  - 16 0 . 2 2 9 4 3 5 E - 0 1 - 0 . 3 0 4 5 4 4 E - 1 4 - 0 . 7 9 1 7 3 7 E - 0 1
47 0 . 7 9 4 2 1 5 E - 0 Z - 0 . 1 2 0 9 9 9 E - 0 2 0 . 1 1 8 8 1 4 E - 03 0 . 1 6 4 6 7 9 E - 0 1 0 . 9 6 4 2 2 2 E - 02 - 0 . 1 4 6 2 6 6 E - 0 1
48 0 .OOOOOOE+OO - 0 . 1 4 7 0 2 5 E - 0 2 0 . 3 5 5 4 3 9 E - 03 - 0 . 1 5 6 7 3 7 E - 0 1 - 0 . 3 9 8 1 4 4 E - 02 0 . 1 5 9 5 7 9
49 - 0 . 2 9 3 6 9 0 E - 01 - 0 . 5 9 5  2 2 7 E - 03 0 . 6 2 3 6 9 9 E - 03 - 0 . 3 6 1 0 8 3 E - 0 1 - 0 . 4 7 3 3 5 8 E - 0 1 0 . 2 2 2 6 5 8
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50 - 0 . 4 8 9 2 5 5 E - 0 1  0 . 1 7 7 9 6 0 E - 0 2  0 . 5 3 8 9 6 9 E - 0 3  - 0 . 1 7 0 7 3 6 E - 01  - 0 . 7 5 1 9 5 0 E - 01  0 . 4 0 3 3 4 4 E - 0 1
51 - 0 . 3 7 3 3 5 7 E - 0 1  0 . 4 4 0 3 7 5 E - 0 2  - 0 . 1 5 8 4 0 6 E - 0 3  0 . 6 8 8 9 7 6 E - 0 2  - 0 . 5 6 9 5 4 9 E  - 01 - 0 . 2 0 6 7 9 8
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n o d e  u x  u y  u z  r o t x  r o t y  r o t z

NOTE - ALL  D I S P L A C E ME N T S  ARE IN NODAL COORDI NATE  S Y S T E M S .  SOME NODAL COORD.  S YSTEMS  MAY NOT 
BE P A R A L L E L  TO THE GLOBAL  C A R T E S I A N  S Y S T E M .  SEE  NODE L OCATI ON PR I NTOUT  FOR ROTATI ON A N G L E S .

52 0 . OOOOOOE+OO 0 . 5  5 4 4 5 4 E - 0 2 - 0 . 1 3 6 7 6 8 E - 0 2 0 . 5 6 3 8 9 3 E - 0 2 0 . 1 3 5 5 2 3 E - 0 2 - 0 . 3 1 8 1 6 5
53 0 .OOOOOOE + OO 0 . 7 6 8 0 7 9 E - 0 2 0 . 1 3 3 3 2 1 E - 0 2 0 . 5 6 6 5 8 0 E - 0 2 - 0 . 1 3 9 3 6 3 E - 0 2 - 0 . 4 3 4 6 0 7
54 0 . 5 1 0 2 0 0 E - 0 1 0 . 6 1 3 2 8 8 E - 0 2 0 . 1 6 9 6 4 5 E - 0 3 0 . 7 5 1 6 4 8 E - 0 2 0 . 5 4 4 1 1 1 E - 0 1 - 0 . 2 8 2 7 0 6
55 0 . 6 6 9 0 7 9 E - 0 1 0 . 2 5 3 7 2 7 E - 02 - 0 . 5 1 7 9 9 8 E - 03 - 0 . 1 6 4 9 6 8 E - 0 1 0 . 7 1 7 1 2 5 E - 0 1 0 . 5  4 7 7 6 6 E -
56 0 . 4 0 2 0 2 9 E - 0 1 - 0 . 7 2 7 1 9 8 E - 0 3 - 0 . 6 1 0 3 3 0 E - 0 3 - 0 . 3 5 7 5 2 0 E - 0 1 0 . 4 5 0 7 3 1 E - 0 1 0 . 3 0 4 5 5 0
57 0 . OOOOOOE + OO - 0 . 1 9 4 7 1 8 E - 0 2 - 0 . 3 6 0 5 7 3 E - 0 3 - 0 . 1 5  9 7 34  E - 01 0 . 3 7 4 2 4 1 E - 0 2 0 . 2 1 8 1 8 1
58 - 0 . 1 0 8 1 3 0 E - 0 1 - 0 . 1 6 1 0 0 8 E - 0 2 - 0 . 1 2 7 4 0 0 E - 03 0 . 1 5  73 0 1 E -01 - 0 . 9 2 5 2 2 2 E - 0 2 - 0 . 2 0 0 3 6 1 E-
59 0 . 7 2 4 6 1 1 E - 1 4 - 0 . 1 2 7 7 5 7 E - 0 2 0 . 1 7 7 2 8 0 E - 15 0 . 2 2 3 4 2 1 E - 0 1 - 0 . 1 8 3 2 5 5 E - 1 3 - 0 . 1 0 7 6 9 8
60 0.  1 0 8 1 3 0 E - 0 1 - 0 . 1 6 1 0 0 8 E - 0 2 0 . 1 2 7 4 0 0 E - 03 0 . 1 5 7 3 0 1 E - 0 1 0 . 9 2 5 2 2 2 E - 0 2 - 0 . 2 0 0 3 6 1 E -
61 0 . OOOOOOE + OO - 0 . 1 9 4 7 1 8 E - 0 2 0 . 3 6 0 5 7 3 E - 0 3 - 0 . 1 5 9 7 3 4 E - 0 1 - 0 . 3 7 4 2 4 1 E - 0 2 0 . 2 1 8 1 8 1
62 - 0 . 4 0 2 0 2 9 E - 0 1 - 0 . 7 2 7 1 9 8 E - 0 3 0 . 6 1 0 3 3 0 E - 0 3 - 0 . 3 5 7 5 2 0 E - 0 1 - 0 . 4 5 0 7 3  I E - 0 1 0 . 3 0 4 5 5 0
63 - 0 . 6 6 9 0 7 9 E - 01 0 . 2 5 3 7 2 7 E - 0 2 0 . 5 1  7 9 9 8 E - 03 - 0 . 1 6 4 9 6 8 E -01 - 0 . 7 1 7 1 2 5 E - 0 1 0 . 5 4 7 7 6 6 E -
64 - 0 . 5 1 0 2 0 0 E - 0 1 0 . 6 1 3 2 8 8 E - 02 - 0 . 1 6 9 6 4 5 E - 0 3 0 . 7 5 1 6 4 8 E - 02 - 0 . 5 4 4 1 1 1 E - 0 1 - 0 . 2 8 2 7 0 6
65 0 . OOOOOOE+OO 0 . 7 6 8 0 7 9 E - 02 - 0 . 1 3 3 3 2 1 E - 0 2 0 . 5 6 6 5 8 0 E - 02 0 . 1 3 9 3 6 3 E - 0 2 - 0 . 4 3 4 6 0 7
66 0 . OOOOOOE+OO 0 . 9 6 6 7 5 3 E - 02 0 . 1 2 2 1 8 3 E - 0 2 0 . 5 5 5 5 1 4 E - 0 2 - 0 . 1 2 9 3 7 0 E - 02 - 0 . 5 4 2 8 6 0
67 0 . 6 3  73 83 E - 0 1 0 . 7 7 3  7 4 1 E - 02 0 . 1  6 4 3 3 1 E - 03 0 . 7 2 5 0 4 8 E - 02 0 . 4 9 2 4 5 2 E - 0 1 - 0 . 3 5 3 2 1 8
68 0 . 8 3 6 0 7 7 E - 0 1 0 . 3 2 4 2 4 1 E - 0 2 - 0 . 4 6 5 8 0 3 E - 03 - 0 . 1 5 1 8 1 6 E - 0 1 0 . 6 4 8 6 8 2 E - 01 0 . 6 8 3 1 0 7 E -
69 0 . 5 0 2 5 1 1 E - 0 1 - 0 . 8 4 5 7 6 9 E - 03 - 0 . 5 5 6 7 7 7 E - 0 3 - 0 . 3 3 0 2 0 0 E - 0 1 0 . 4 0 7 4 0 8 E - 0 1 0 . 3 8 0 6 0 8
70 0 . OOOOOOE+OO - 0 . 2 3  7 9 2 8 E - 02 - 0 . 3 3 2 2 8 7 E - 03 - 0 . 1 5 0 2 0 8 E - 0 1 0 . 3 3 7 2 6 7 E - 0 2 0 . 2 7 2 6 1 1
71 - 0 . 1 3 4 8 9 9 E -01 - 0 . 1 9 6 5 4 7 E - 0 2 - 0 . 1 1 9 5 0 9 E - 0 3 0 . 141 0 8 4 E - 0 1 - 0 . 8 4 0 6 3 2 E - 02 - 0 . 2 5 0 4 1 3 E -
72 0 . 1 4 9 8 6 0 E - 1 4 - 0 .  1 5 S 3 1 0 E - 0 2 0 . 2 3 3 0 5  1 E - 1 5 0 . 2 0 3 8 3 6 E - 0 1 - 0 . 2 6 9 5 5 9 E - 1 3 - 0 . 1 3 4 3 0 2
73 0 . 1 3 4 8 9 9 E - 0 1 - 0 . 1 9 6 5 4 7 E - 0 2 0 . 1 1 9 5 0 9 E - 0 3 0 . 1 4 1 0 8 4 E - 0 1 0 . 8 4 0 6 3 2 E - 0 2 - 0 . 2 5 0 4 1 3 E -
74 0 . OOOOOOE+OO - 0 . 2 3 7 9 2 8 E - 02 0 . 3 3 2 2 8 7 E - 0 3 - 0 . 1 5 0 2 0 8 E - 0 1 - 0 . 3 3 7 2 6 7 E - 0 2 0 . 2 7 2 6 1 1
75 - 0 . 5 0 2 5  1 1E - 0 1 - 0 . 8 4 5 7 6 9 E - 0 3 0 . 5 5 6 7 7 7 E - 03 - 0 . 3 3 0 2 0 0 E - 0 1 - 0 . 4 0 7 4 0 8 E - 0 1 0 . 3 8 0 6 0 8
76 - 0 . 8 3 6 0 7 7 E - 0 1 0 . 3 2 4 2 4 1 E - 02 0 . 4 6 5 8 0 3 E - 03 - 0 . 1 5 1 8 1 6 E - 0 1 - 0 . 6 4 8 6 8 2 E - 0 1 0 . 6 8 3 1 0 7 E -
77 - 0 . 6 3 7 3 8 3 E - 01 0 . 7 7 3 7 4 1 E - 02 - 0 . 1 6 4 3 3 1 E - 0 3 0 . 7 2 5 0 4 8 E - 02 - 0 . 4 9 2 4 5 2 E - 0 1 - 0 . 3 5 3 2 1 8
78 0 .OOOOOOE+OO 0 . 9 6 6 7 5 3 E - 02 - 0 . 1 2 2 1 8 3 E - 0 2 0 . 5 5 5 5 1 4 E - 0 2 0 . 1  2 9 3 7 0 E - 02 - 0 . 5 4 2 8 6 0
79 0 . OOOOOOE+OO 0 .  1 1 4 2 0 2 E - 0 1 0 . 1 0 5 8 8 5 E - 0 2 0 . 5 0 0 5 2 4 E - 0 2 - 0 . 1 1 2 1 1 1 E - 0 2 - 0 . 6 3 8 3 2 7
80 0 . 7 4 9 5 2 8 E - 0 1 0 . 9 1 5 2 2 2 E - 0 2 0 . 1 5 0 0 5 3 E - 0 3 0 . 6 4 2 2 9 5 E - 0 2 0 . 4 2 2 1 4 2 E - 0 1 - 0 . 4 1 5 3 7 0
81 0 . 9 8 3 2 6 9 E - 0 1 0 . 3 8 6 4 8 8 E - 02 - 0 . 3 9 4 4 0 0 E - 03 - 0 . 1 3 1 4 9 3 E - 0 1 0 . 5 5 5 9 0 4 E - 0 1 0 . 8 0 2 8 8 1 E -
82 0 . 5 9 1  0 4 0 E - 01 - 0 . 9 4 6 2 6 8 E - 03 - 0 . 4 7 5 7 5 0 E - 0 3 - 0 . 2 8 6 3 9 1 E - 0 1 0 . 3 4 9 0 2 4 E  - 01 0 . 4 4 7 6 4 3
83 0 . OOOOOOE+OO - 0 . 2 7 5 3 7 4 E - 02 - 0 . 2 8 5 3 6 8 E - 03 - 0 . 1 3 1 7 8 1 E - 0 1 0 . 2 8 8 3  53 E - 02 0 . 3 2 0 6 0 5
84 - 0 . 1 5 8 5 5 7 E - 0 1 - 0 . 2 2 6 9 9 6 E - 02 - 0 . 1 0 2 9 9 2 E - 03 0 . 1  1 9 8 9 1 E - 0 1 - 0 . 7 2 2 3 0 4 E - 0 2 - 0 . 2 9 4 4 1 4  E -
85 - 0 . 4 8 9 1 8 7 E - 14 - 0 .  17 8 6 2 3 E - 02 0 . 2 0 8 5 4 5 E - 1 5 0 . 1 7 5 1 6 8 E - 0 1 - 0 . 2 3 5 5 7 4 E - 1 3 - 0 . 1 5 7 8 2 0
86 0 . 1 5 8 5 5 7 E - 01 - 0 . 2 2 6 9 9 6 E - 02 0 . 1 0 2 9 9 2 E  - 03 0 . 1 1 9 8 9 1 E - 0 1 0 . 7 2 2 3 0 4 E - 02 - 0 . 2 9 4 4 14E -
87 0 . OOOOOOE+OO - 0 . 2 7 5 3 7 4 E - 02 0 . 2 8 5 3 6 8 E - 03 - 0 . 1 3 1 7 8 1 E - 0 1 - 0 . 2 8 8 3 5 3 E - 02 0 . 3 2 0 6 0 5
88 - 0 . 5 9 1 0 4 0 E - 0 1 - 0 . 9 4 6 2 6 8 E - 03 0 . 4 7 5 7 5 0 E - 0 3 , - 0 . 2 8 6 3 9 1 E - 0 1 - 0 . 3 4 9 0 2 4 E - 0 1 0 . 4 4 7 6 4 3
89 - 0 . 9 8 3 2 6 9 E - 0 1 0 . 3 8 6 4 8 8 E - 02 0 . 3 9 4 4 0 0 E - 03 - 0 . 1 3 1 4 9 3 E - 01 - 0 . 5 5 5 9 0 4 E - 0 1 0 . 8 0 2 8 8 1 E -
90 - 0 . 7 4 9 5  28E - 01 0 . 9 1 5 2 2 2 E - 0 2 - 0 . 1 5 0 0 5 3 E - 0 3 0 . 6  4 2 2 95 E - 0 2 - 0 . 4 2 2 1 4 2 E - 0 1 - 0 . 4 1 5 3 7 0
91 0 . OOOOOOE + OO 0 . 1 1 4 2 0 2 E - 0 1 - 0 . 1 0 5 8 8 5 E - 0 2 0 . 5 0 0 5 2 4 E  - 02 0 . 1 1 2 1 1 1 E - 0 2 - 0 . 6 3 8 3 2 7
92 0 . OOOOOOE + OO 0 . 1 2 8 7 8 6 E - 0 1 0 . 8 5 9 5 2 8 E - 0 3 0 . 4 1 1 4 5 2 E - 0 2 - 0 . 9 0 2 6 5 6 E - 0 3 - 0 . 7 1 7 6 4 8
93 0 . 8 4 2 7 0 1 E - 0 1 0 . 1 0 3 2 9 5 E - 0 1 0 . 1 2 9 6 3 1 E - 03 0 . 5 2 2 6 3 1 E - 0 2 0 . 3 3 8 0 0 4 E - 01 - 0 . 4 6 6 9 9 9
94 0 . 1 1 0 5 5 4 0 . 4 3 8 4 4 5 E - 0 2 - 0 . 3 0 9 0 9 7 E  - 03 - 0 . 1 0 5 9 7 8 E - 0 1 0 ^ 4 4 5 0 4 1 E - 0 1 0 . 9 0 2 5 9 0 E -
95 0 . 6 6 4 5 5 9 E - 0 1 - 0 . 1 0 2 6 3 1 E - 02 - 0 . 3 7 6 8 3 0 E  - 03 - 0 . 2 3 0 9 2 8 E - 0 1 0 . 2 7 9 3 6 8 E - 0 1 0 . 5 0 3 3 2 7
96 0 . OOOOOOE + OO - 0 . 3 0 6 0 0 3 E - 02 - 0 . 2 2 6 2 3 8 E - 03 - 0 . 1 0 7 0 4 4 E - 0 1 0 . 2 3 0 5 8 1 E - 0 2 0 . 3 6 0 4 8 0
97 - 0 . 1 7 8 2 3 6 E - 0 1 - 0 . 2 5 1 7 3 0 E - 02 - 0 . 8 1 5 1 5 9 E - 0 4 0 . 9 5 3 4 4 0 E - 0 2 - 0 . 5 7 8 9 9 1 E - 0 2 - 0 . 3 3 0 9 0 3 E -
98 - 0 . 9 3 1 2 9 6 E - 14 - 0 . 1 9 7 3 9 0 E - 02 0 . 1 0 7 8 0 7 E  - 1 5 0 .  1 4 0 2 6 0 E - 0 1 - 0 . 1 2 2 4 5 5 E - 1 3 - 0 . 1 7 7 3 8 5
99 0 .  1 7 8 2 3 6 E - 0 1 - 0 . 2 5 1 7 3 0 E - 0 2 0 . 8 1 5 1 5 9 E - 0 4 0 . 9 5 3 4 4 0 E - 0 2 0 . 5 7 8 9 9 1 E - 0 2 - 0 . 3 3 0 9 0 3 E -

100 0 . OOOOOOE+OO - 0 . 3 0 6 0 0 3 E - 02 0 . 2 2 6 2 3 8 E - 0 3 - 0 . 1 0 7 0 4 4 E - 0 1 - 0 . 2 3 0 5 8 1 E - 0 2 0 . 3 6 0 4 8 0
101 - 0 . 6 6 4 5 5 9 E - 0 1 - 0 . 1 0 2 6 3 1 E - 02 0 . 3 7 6 8 3 0 E - 0 3 - 0 . 2 3 0 9 2 8 E - 01 - 0 . 2 7 9 3 6 8 E - 01 0 . 5 0 3 3 2 7
102 - 0 . 1 1 0 5 5 4 0 . 4 3 8 4 4 5 E - 02 0 . 3 0 9 0 9 7 E - 0 3 - 0 . 1 0 5 9 7 8 E - 0 1 - 0 . 4 4 5 0 4 1 E - 0 1 0 . 9 0 2 5 9 0 E -
103 - 0 . 8 4 2 7 0 1 E - 01 0 . 1 0 3 2 9 5 E - 0 1 - 0 . 1 2 9 6 3 1 E - 0 3 0 . 5 2 2 6 3 1 E - 0 2 - 0 . 3 3 8 0 0 4 E - 01 - 0 . 4 6 6 9 9 9
104 0 . OOOOOOE+OO 0 . 1 2 8 7 8 6 E - 0 1 - 0 . 8 5 9 5 2 8 E - 0 3 0 . 4 1 1 4 5 2 E - 0 2 0 . 9 0 2 6 5 6 E - 03 - 0 . 7 1 7 6 4 8
105 0 . OOOOOOE+OO 0 . 1 3 9 9 8 1 E - 0 1 0 . 6 3 3 8 8 5 E - 0 3 0 . 2 9 9 5 1 4 E - 0 2 - 0 . 6 5 2 3 4 0 E - 0 3 - 0 . 7 7 8 3 4 2
106 0 . 9 1 3 9 9 2 E - 0 1 0 . 1  1 2 3 3 7 E - 01 0 . 1 0 5 0 2 6 E - 0 3 0 . 3 7 8 5 6 4 E - 02 0 . 2 4 3 7 2 4 E - 0 1 - 0 . 5 0 6 4 9 8
107 0 . 1 1 9 9 0 8 0 . 4 7 8 5 5 8 E - 0 2 - 0 . 2 1 4 0 3 2 E - 0 3 - 0 . 7 6 8 1 5 3 E - 02 0 . 3  2 0 8 8 3 E - 01 0 . 9 7 8 9 6 9 E -
108 0 . 7 2 0 8 0 1 E - 0 1 - 0 . 1 0 8 3 5 0 E - 0 2 - 0 . 2 6 5 4 1 5 E - 03 - 0 . 1 6 7 2 6 1 E - 0 1 0 . 2 0 1 4 1 3 E - 0 1 0 . 5 4 5 9 3 0
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NODE ux UY u z ROTX ROTY ROT Z

MOTE - AL L  D I S P L A C E ME N T S  ARE IN NODAL COORDI NATE  S Y S T E MS .  SOME NODAL COORD.  SYSTEMS  MAY NOT 
BE P A R A L L E L  TO THE GLOBAL  C A R T E S I A N  S Y S T E M .  SEE NODE LOCATI ON PR I NTOUT  FOR ROTATI ON A N G L E S .

109 0 . OOOOOOE+OO - 0 . 3 2 8 9 9 0 E - 0 2 - 0 . 1 5 9 1 3 5 E - 0 3 - 0 . 7 7 9 0 6 0 E - 0 2 0 . 1 6 6 1 6 8 E - 0 2 0 . 3 9 0 9 9 2
110 - 0 . 1 9 3 3 0 2 E - 0 1 - 0 . 2 7 0 1 7 0 E - 0 2 - 0 . 5 6 8 2 5 0 E - 0 4 0 . 6 8 3 4 0 8 E - 02 - 0 . 4 1 7 7 1 0 E - 0 2 - 0 . 3 5 8 7 8 6 E - 01
1 1 1 - 0 . 1 0 5 8 3 7 E - 1 3 - 0 . 2 1  1 2 5 3 E - 02 - 0 . 4 2 5 0 9 4 E - 1 6 0 .  1 0 0 9 6 3  E - 01 0 . 1 7 6 0 0 1 E - 1 4 - 0 . 1 9 2 3 6 2
112 0 . 1 9 3 3 0 2 E - 0 1 - 0 . 2 7 0 1 7 0 E - 0 2 0 . 5 6 8 2 5 0 E - 0 4 0 . 6 8 3 4 0 8 E - 02 0 . 4 1 7 7 1 0 E - 0 2 - 0 . 3 5 8 7 8 6 E - 0 1
113 0 . 0 0 0 0 0 0 E + 0 0 - 0 . 3 2 8 9 9 0 E - 0 2 0 . 1 5 9 1 3 5 E - 0 3 - 0 . 7 7 9 0 6 0 E - 02 - 0 .  1 6 6 1 6 8 E - 0 2 0 . 3 9 0 9 9 2
114 - 0 . 7 2 0 8 0 1 E - 0 1 - 0 . 1 0 8 3 5 0 E - 0 2 0 . 2 6 5 4 1 5 E - 0 3 - 0 . 1 6 7 2 6 1 E -01 - 0 . 2 0 1 4 1 3 E - 0 1 0 . 5 4 5 9 3 0
115 - 0 .  1 1 9 9 0 8 0 . 4 7 8 5 5 8 E - 0 2 0 . 2 1 4 0 3 2 E - 0 3 - 0 . 7 6 8 1 5 3 E - 02 - 0 . 3 2 0 8 8 3 E - 0 1 0 . 9 7 8 9 6 9 E - 01
116 - 0 . 9 1 3 9 9 2 E - 0 1 0 . 1 1 2 3 3 7 E - 0 1 - 0 . 1 0 5 0 2 6 E - 0 3 0 . 3 7 8 5 6 4 E - 02 - 0 . 2 4 3 7 2 4 E - 01 - 0 . 5 0 6 4 9 8
117 0 . OOOOOOE+OO 0 . 1 3 9 9 8 1 E - 0 1 - 0 . 6 3 3 8 8 5 E - 03 0 . 2 9 9 5 1 4 E - 02 0 . 6 5 2 3 4 0 E - 0 3 - 0 . 7 7 8 3 4 2
118 0 . OOOOOOE + OO 0 . 1 4 7 4 6 3 E - 0 1 0 . 3 9 0  1 37E  - 03 0 . 1 7 3 3 1 6 E - 0 2 - 0 . 3 8 1 5 1 3 E - 0 3 - 0 . 8 1 8 6 2 7
119 0 . 9 6 1 3 1 4 E - 0 1 0 . 1  18 3 9 0 E - 01 0 . 7 7 5 1 5 0 E - 04 0 . 2 1 9 2 3 0 E - 0 2 0 .  14 2 4 4 8 E - 01 - 0 . 5 3 2 7 1 4
120 0 . 1 2 6 1 1 7 0 . 5 0 5 7 0 1 E - 0 2 - 0 . 1 1 2 3 9 9 E - 0 3 - 0 . 4 5 2 1 4 5 E - 0 2 0 . 1 8 7 5 4 0 E - 01 0 . 1 0 2 9 7 1
121 0 . 7 5 8 1 3 0 E - 0 1 - 0 . 1 1 1 6 1 6 E - 0 2 - 0 . 1 4 5 7 5 2 E - 0 3 - 0 . 9 8 1 4 7 9 E - 0 2 0 . 1 1 7 7 1 3 E - 01 0 . 5 7 4 2 1 0
122 0 . OOOOOOE + OO - 0 . 3 4 3 7 0 3 E - 0 2 - 0 . 8 6 8 3 4 4 E - 04 - 0 . 4 5 9 1 9 3 E - 0 2 0 . 9 7 0 9 9 0 E - 0 3 0 . 4 1 1 2 4 8
123 - 0 . 2 0 3 3 0 5 E - 0 1 - 0 . 2 8 1 8 5 6 E - 02 - 0 . 3 0 1 4 8 6 E - 0 4 0 . 3 9 6 2 0 2 E - 02 - 0 . 2 4 4 1 8 5 E - 02 - 0 . 3 7 7 2 6 3 E - 0 1
124 - 0 . 8 2 0 8 0 2 E - 1 4 - 0 . 2 1 9 8 9 5 E - 0 2 - 0 . 1 9 4 8 0 6 E - 1 5 0 . 5 8 7 3 5 3 E - 02 0 . 1 8 2 6 0 6 E - 13 - 0 . 2 0 2 3 0 4
125 0 . 2 0 3 3 0 5 E - 0 1 - 0 . 2 8 1 8 5 6 E - 02 0 . 3 0 1 4 8 6 E - 0 4 0 . 3 9 6 2 0 2 E - 02 0 . 2 4 4 1 8 5 E - 0 2 - 0 . 3 7 7 2 6 3 E - 0 1
126 0 .OOOOOOE + OO - 0 . 3 4 3 7 0 3 E - 0 2 0 . 8 6 8 3 4 4 E - 04 - 0 . 4 5 9 1 9 3 E - 0 2 - 0 . 9 7 0 9 9 0 E - 0 3 0 . 4 1 1 2 4 8
127 - 0 . 7 5 8 1 3 0 E - 0 1 - 0 . 1 1 1 6 1 6 E - 0 2 0 . 1 4 5 7 5 2 E - 0 3 - 0 . 9 8 1 4 7 9 E - 02 - 0 . 1 1 7 7 1 3 E - 0 1 0 . 5 7 4 2 1 0
128 - 0 . 1 2 6 1 1 7 0 . 5 0 5 7 0 1 E - 0 2 0 . 1 1 2 3 9 9 E - 0 3 - 0 . 4 5 2 1 4 5 E - 0 2 - 0 . 1 8 7 5 4 0 E - 0 1 0 . 1 0 2 9 7 1
129 - 0 . 9 6 1 3 1 4 E - 0 1 0 . 1 1 8 3 9 0 E - 0 1 - 0 . 7 7 5 1 5 0 E - 04 0 . 2 1 9 2 3 0 E - 02 - 0 .  1 4 2 4 4 8 E - 0 1 - 0 . 5 3 2 7 1 4
130 0 . OOOOOOE+OO 0 . 1 4 7 4 6 3 E - 0 1 - 0 . 3 9 0 1 3 7 E - 0 3 0 . 1 7 3 3 1 6 E - 0 2 0 . 3 8 1 5 1 3 E - 0 3 - 0 . 8 1 8 6 2 7
131 ■ 0 . OOOOOOE+OO 0 . 1 5 1 0 2 2 E - 0 1 0 . 1 3 5 7 9 0 E - 0 3 0 . 3 9 3 4 9 3 E - 03 - 0 . 9 9 1 5 9 1 E - 0 4 - 0 . 8 3 7 3 5 8
132 0 . 9 8 3 3 2 2 E - 0 1 . 0 . 1 2 1 2 8 6 E - 01 0 . 4 8 1 8 1 4 E - 0 4 0 . 5 1 5 7 5 2 E - 0 3 0 . 3 7 1 4 1 9 E - 0 2 - 0 . 5 4 4 9 0 1
133 0 . 1 2 9 0 0 4 0 . 5 1 9 1 3 3 E - 02 - 0 . 7 1 5  7 6 6 E - 05 - 0 . 1  2 2 2 9 1 E - 02 0 . 4 8 9 0 4 8 E - 02 0 . 1 0 5 3 3 5
134 0 . 7 7 5 4 9 1 E - 0 1 - 0 . 1 1 2 3 2 3 E - 0 2 - 0 . 2 1 5 0 4 2 E - 0 4 - 0 . 2 5 9 5 4 9 E - 02 0 . 3 0 6 9 9 9 E - 02 0 . 5 8 7 3 6 6
135 0 . OOOOOOE+OO - 0 . 3 4 9 7 3 1 E - 0 2 - 0 . 1 1 6 9 0 5 E - 0 4 - 0 . 1 2 3 3 7 1 E - 0 2 0 . 2 5 3 3 8 7 E - 03 0 . 4 2 0 6 7 3
136 - 0 . 2 0 7 9 5 7 E - 0 1 - 0 . 2 8 6 4 7 4 E - 02 - 0 . 2 4 0 0 8 5 E - 0 5 0 . 9 9 1 1 6 3 E - 0 3 - 0 . 6 3 6 3 7 9 E - 03 - 0 . 3 8 5 8 1 7 E - 0 1
137 - 0 . 1 9 3 9 2 1 E - 1 4 - 0 . 2 2 3 0 9 7 E - 0 2 - 0 . 2 8 6 2 0 5 E - 15 0 . 1 4 8 5 5 3 E - 02 0 . 3 2 1 4 3 6 E - 13 - 0 . 2 0 6 9 2 4
138 0 . 2 0 795 7 E - 01 - 0 . 2 8 6 4 7 4 E - 0 2 0 . 2 4 0 0 8 5 E - 0 5 0 . 9 9 1 1 6 3 E - 0 3 0 . 6 3 6 3  7 9 E - 03 - 0 . 3 8 5 8 1 7 E - 0 1
139 0 . OOOOOOE+OO - 0 . 3 4 9 7 3 1 E - 02 0 . 1 1 6 9 0 5 E - 0 4 - 0 . 1 2 3 3 7 1 E - 0 2 - 0 . 2 5 3 3 8 7 E - 03 0 . 4 2 0 6 7 3
140 - 0 . 7 7 5 4 9 1 E - 0 1 - 0 . 1 1 2 3 2 3 E - 0 2 0 . 2 1  5 0 4 2 E - 04 - 0 . 2 5 9 5 4 9 E - 02 - 0 . 3 0 6 9 9 9 E - 02 0 . 5 8 7 3 6 6
141 - 0 . 1 2 9 0 0 4 0 . 5 1 9 1 3 3 E - 0 2 0 . 7 1 5 7 6 6 E - 05 - 0 . 1 2 2 2 9 1 E - 0 2 - 0 . 4 8 9 0 4 8 E - 0 2 0 . 1 0 5 3 3 5
142 - 0 . 9 8 3 3 2 2 E - 0 1 0 . 1 2 1 2 8 6 E - 0 1 - 0 . 4 8 1 8 1 4 E - 0 4 0 . 5  1 5 7 5 2 E - 03 - 0 . 3 7 1 4 1 9 E - 0 2 - 0 . 5 4 4 9 0 1
143 0 . OOOOOOE+OO 0 . 1 5 1 0 2 2 E - 0 1 - 0 . 1 3 5 7 9 0 E - 0 3 0 . 3 9 3 4 9 3 E - 03 0 . 9 9 1 5 9 1 E - 04 - 0 . 8 3 7 3 5 8
144 0 . OOOOOOE+OO 0 . 1 5 0 5 6 1 E - 0 1 - 0 .  1 2 1 8 8 6 E - 0 3 - 0 . 9 7 2 3 9 5 E - 03 0 . 1 8 6 4 6 7 E - 0 3 - 0 . 8 3 4 0 0 0
145 0 . 9 7 9 3 8 7 E - 01 0 . 1 2 0 9 4 5 E - 0 1 0 . 1 8 0 1 6 5  E - 04 - 0 . 1 1 8 6 8 6 E - 0 2 - 0 . 6 9 2 7 8 0 E - 02 - 0 . 5 4 2 7 1 5
146 0 . 1 2 8 4 8 8 0 . 5 1 8 5 0 1 E - 0 2 0 . 9 8 8 4 2 9 E - 04 0 . 2 1 1 6 4 8 E - 0 2 - 0 . 9 1  19 2 6 E - 02 0 . 1 0 4 9 1 9
147 0 . 7 7 2 3 9 0 E - 01 - 0 . 1 1 0 4 2 9 E - 0 2 0 . 1 0 3 8 5 3 E - 0 3 0 . 4 7 1 5 2 4 E - 0 2 - 0 . 5 7 2 2 7 1 E - 0 2 0 . 5 8 5 0 2 4
148 0 . OOOOOOE+OO - 0 . 3 4 6 8 8 9 E - 02 0 . 6 4 1 4 8 9 E - 0 4 0 . 2 1 7 5 0 4 E - 0 2 - 0 . 4 7 1 5 9 6 E - 03 0 . 4 1 8 9 9 7
149 - 0 . 2 0 7 1 2 4 E - 01 - 0 . 2 8 3 8 8 7 E - 02 0 . 2 5 5 9 9 8 E - 0 4 - 0 . 2 0 0 3 1 5 E - 0 2 0 . 1 1 8 8 6 6 E - 0 2 - 0 . 3 8 4 2 0 6 E - 0 1
150 0 . 6 2 3 3 4 6 E - 1 4 - 0 . 2 2 0 7 6 4 E - 0 2 - 0 . 2 6 3 5 4 9 E - 1 5 - 0 . 2 9 4 6 2 6 E - 02 0 . 3 1 9 0 9 3 E - 1 3 - 0 . 2 0 6 0 8 8
151 0 . 2 0 7 1 2 4 E - 0 1 - 0 . 2 8 3 8 8 7 E - 02 - 0 . 2 5 5 9 9 8 E - 0 4 - 0 . 2 0 0 3 1 5 E - 0 2 - 0 . 1 1 8 8 6 6 E - 0 2 - 0 . 3 8 4 2 0 6 E - 0 1
152 0 . OOOOOOE+OO - 0 . 3 4 6 8 8 9 E - 02 - 0 . 6 4 1 4 8 9 E - 0 4 0 . 2 1  7 5 0 4 E - 02 0 . 4 7 1 5 9 6 E - 0 3 0 . 4 1 8 9 9 7
153 - 0 . 7 7 2 3 9 0 E - 0 1 - 0 . 1 1 0 4 2 9 E - 0 2 - 0 . 1 0 3 8 5 3 E - 03 0 . 4 7 1 5 2 4 E - 0 2 0 . 5 7 2 2 7 1 E - 0 2 0 . 5 8 5 0 2 4
154 - 0 . 1 2 8 4 8 8 0 . 5 1 8 5 0 1 E - 0 2 - 0 . 9 8 8 4 2 9 E - 04 0 . 2 1  16 4 8 E - 02 0 . 9 1 1 9 2 6 E - 0 2 0 . 1 0 4 9 1 9
155 - 0 . 9 7 9 3 8 7 E - 0 1 0 . 1 2 0 9 4 5  E - 01 - 0 . 1 8 0 1 6 5 E - 0 4 - 0 . 1  1 8 6 8 6 E - 0 2 0 . 6 9 2 7 8 0 E - 02 - 0 . 5 4 2 7 1 5
156 0 . OOOOOOE+OO 0 . 1 5 0 5 6 1 E - 0 1 0 . 1 2 1 8 8 6 E - 0 3 - 0 . 9 7 2 3 9 5 E - 03 - 0 . 1 8 6 4 6 7 E - 0 3 - 0 . 8 3 4 0 0 0
157 0 . OOOOOOE+OO 0 . 1 4 6 0 9 0 E - 0 1 - 0 . 3 7 5 7 6 3 E - 0 3 - 0 . 2 3 2  075 E - 02 0 . 4 6 7 4 8 8 E - 03 - 0 . 8 0 8 6 2 1
158 0 . 9 4 9 5 8 9 E - 0 1 0 .  1 1 7 3 7 6 E - 01 - 0 . 1 2 0 3 0 5 E - 0 4 - 0 . 2 8 6 4 6 3 E - 0 2 - 0 . 1 7 3 9 3 8 E - 0 1 - 0 . 5 2 6 1 9 8
159 0 . 1 2 4 5 7 9 0 . 5 0 3 8 3 7 E - 0 2 0 . 2 0 2 8 1 2 E - 0 3 0 . 5 4 0 3 5 1 E - 0 2 - 0 . 2 2 8 9 7 2 E - 0 1 0 . 1 0 1 7 3 1
160 0 . 7 4 8 8 9 2 E - 01 - 0 . 1 0 5 9 5 7 E - 0 2 0 . 2 2 6 9 5 5 E - 0 3 0 . 1 1 9 1 1 9 E - 01 - 0 . 1 4 3 6 9 8 E - 0 1 0 . 5 6 7 2 3 1
161 0 . OOOOOOE+OO - 0 . 3 3 5 2 2 4 E - 0 2 0 . 1 3 8 6 27 E - I T 3 0 . 5 5 3 4 4 0 E - 0 2 - 0 . 1 1 8 4 5 0 E - 0 2 0 . 4 0 6 2 5 5
162 - 0 . 2 0 0 8 2 2 E - 0 1 - 0 . 2 7 4 1 3 8 E - 0 2 0 . 5 3 0 8 8 0 E - 0 4 - 0 . 4 9 4 3 8 8 E - 02 0 . 2 9 8 3 7 3 E - 02 - 0 . 3 7 2 4 6 5 E - 0 1
163 0 .  1 2 1 9 5 2 E -  13 - 0 . 2 1 2 9 3 6 E - 02 - 0 .  1 2 7 2 4 3 E - 15 - 0 . 7 3 0 2 9 0 E - 0 2 0 . 1 4 9 1 4 7 E - 13 - 0 . 1 9 9 8 1 2
164 0 . 2 0 0 8 2 2 E  - 01 - 0 . 2 7 4 1 3 8 E - 0 2 - 0 . 5  3 0 8 8 0 E - 04 - 0 . 4 9 4 3 8 8 E - 02 - 0 . 2 9 8 3 7 3 E - 02 - 0 . 3 7 2 4 6 5  E - 0 1
165 0 . OOOOOOE+OO - 0 . 3 3 5 2 2 4 E - 0 2 - 0 . 1 3 8 6 2 7 E - 0 3 0 . 5 5 3 4 4 0 E - 02 0 . 1  1 8 4 5 0 E - 0 2 0 . 4 0 6 2 5 5 -5
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NODE UX UY UZ ROTX ROTY ROTZ

NOTE - A L L  D I S P L A C E ME N T S  ARE  IN NODAL COORDINATE  S Y S T E M S .  SOME NODAL COORD.  S YSTEMS  MAY NOT 
BE P A R A L L E L  TO THE GLOBAL  C A R T E S I A N  S Y S TE M .  SEE NODE LOCATI ON PR I NTOUT  FOR ROTATI ON A N G L E S .

166 - 0 . 7 4 8 8 9 2 E - 01 - 0 . 1 0 5 9 5 7 E - 0 2 - 0 . 2 2 6 9 5 5  E - 03 0 . 1 1 9 1 1 9 E - 01 0 . 1 4 3 6 9 8 E - 01 0 . 5 6 7 2 3 1
167 - 0 . 1 2 4 5 7 9 0 . 5 0 3 8 3 7 E - 02 - 0 . 2 0 2 8 1 2 E - 0 3 0 . 5 4 0 3 5 1 E - 0 2 0 . 2 2 8 9 7 2 E - 0 1 0 . 1 0 1 7 3 1
168 - 0 . 9 4 9 5 8 9 E -01 0 . 1 1 7 3 7 6 E - 0 1 0 . 1 2 0 3 0 5 E - 0 4 - 0 . 2 8 6 4 6 3 E - 0 2 0 . 1 7 3 9 3 8 E - 0 1 - 0 . 5 2 6 1 9 8
169 0 . OOOOOOE+OO 0 . 1 4 6 0 9 0 E - 0 1 0 . 3 7 5 7 6 3 E - 03 - 0 . 2 3 2 0 7 5 E - 0 2 - 0 . 4 6 7 4 8 8 E - 03 - 0 . 8 0 8 6 2 1
170 0 . OOOOOOE+OO 0 . 1 3 7 7 2 9 E - 0 1 - 0 . 6 1 8 9 2 6 E - 0 3 - 0 . 3 6 1 2 4 5 E - 0 2 0 . 7 3 6 2 9 9 E - 03 - 0 . 7 6 1 8 7 9
171 0 . 8 9 4 7 0 4 E - 01 0 . 1 1 0 6 7 4 E - 0 1 - 0 . 4 1 0 4 8 5 E - 0 4 - 0 . 4 4 7 0 6 5 E - 0 2 - 0 . 2 7 4 0 4 3 E - 01 - 0 . 4 9 5 7 8 1
172 0 . 1 1 7 3 7 9 0 . 4 7 5 5 5 0 E - 02 0 . 3 0 2 0 4 3 E  - 03 0 . 8 5 4 8 8 7 E - 0 2 - 0 . 3 6 0 7 5 3 E - 01 0 . 9 5 8 5 4 6 E -
173 0 . 7 0 5 6 0 7 E - 0 1 - 0 . 9 8 9 9 7 9 E - 03 0 . 3 4 4 5 4 9 E - 03 0 .  1 8 7 9 8 6 E - 0 1 - 0 . 2 2 6 4 0 3 E - 0 1 0 . 5 3 4 4 5 0
174 0 .OOOOOOE+OO - 0 . 3 1 5 0 1 3 E - 0 2 0 . 2 0 9 7 7 0 E - 03 0 . 8 7 5 0 8 5 E - 02 - 0 . 1 8 6 6 3 2 E - 0 2 0 . 3 8 2 7 7 8
175 - 0 . 1 8 9 2 1 5 E - 0 1 - 0 . 2 5 7 4 5 7 E - 0 2 0 . 7 9 3 3 4 9 E  - 04 - 0 . 7 7 5 4 4 0 E - 02 0 . 4 7 0 0 7 6 E - 02 - 0 . 3 5 0 8 9 8 E -
176 0 . 1 2 9 3 0 2 E - 1 3 - 0 . 1 9 9 7 9 3  E - 02 0 . 5 9 1 0 4 0 E - 16 - 0 . 1 1 4 6 8 6 E - 0 1 - 0 . 8 9 6 2 6 8 E - 14 - 0 . 1 8 8 2 5 9
177 0 . 1 8 9 2 1 5 E - 0 1 - 0 . 2 5 7 4 5 7 E - 02 - 0 . 7 9 3 3 4 9 E - 04 - 0 . 7 7 5 4 4 0 E - 0 2 - 0 . 4 7 0 0 7 6 E - 02 - 0 . 3 5 0 8 9 8 E -
1 78 0 .OOOOOOE+OO - 0 . 3 1 5 0 1 3 E - 0 2 - 0 . 2 0 9 7 7 0 E - 03 0 . 8 7 5 0 8 5 E - 02 0 . 1 8 6 6 3 2 E - 02 0 . 3 8 2 7 7 8
179 - 0 . 7 0 5 6 0 7 E - 01 - 0 . 9 8 9 9 7 9 E - 03 - 0 . 3 4 4 5 4 9 E - 0 3 0 . 1 8 7 9 8 6 E - 0 1 0 . 2 2 6 4 0 3  E - 01 0 . 5 3 4 4 5 0
180 - 0 . 1 1 7 3 7 9 0 . 4 7 5 5 5 0 E - 0 2 - 0 . 3 0 2 0 4 3 E - 03 0 . 8 5 4 8 8 7 E - 02 0 . 3 6 0 7 5 3 E - 0 1 0 . 9 5 8 5 4 6 E -
181 - 0 . 8 9 4 7 0 4 E - 0 1 0 .  1 1 0 67 4  E - 0 1 0 . 4 1 0 4 8 5 E - 0 4 - 0 . 4 4 7 0 6 5  E - 0 2 0 . 2 7 4 0 4 3 E - 0 1 - 0 . 4 9 5 7 8 1
182 0 .OOOOOOE+OO 0 . 1 3 7 7 2 9 E - 0 1 0 . 6 1 8 9 2 6 E - 03 - 0 . 3 6 1 2 4 5 E - 0 2 - 0 . 7 3 6 2 9 9 E - 03 - 0 . 7 6 1 8 7 9
183 0.  OOOOOOE + OO’ 0 . 1 2 5 7 0 0 E - 0 1 - 0 . 8 4 4 7 9 8 E - 03 - 0 . 4 8 1 1 9 7 E - 0 2 0 . 9 8 5 8 4 4 E - 0 3 - 0 . 6 9 5 0 0 4
184 0 . 8 1 6 1 7 4 E - 0 1 0 . 1 0 1 0 2 1 E - 0 1 - 0 . 6 8 1 7 5 8 E - 0 4 - 0 . 5 9 6 1 2 1 E - 0 2 - 0 . 3 6 6 9 3 0 E - 01 - 0 . 4 5 2 2 6 2
185 0 . 1 0 7 0 7 6 0 . 4 3 4 4 1 6 E - 0 2 0 . 3 9 3 9 6 3 E - 0 3 ,0 . 1  1 4 6 8 3 E - 0 1 - 0 . 4 8 3 0 3 1 E - 0 1 0 . 8 7 4 4 3 7 E -
186 0 . 6 4 3 6 7 5 E - 0 1 - 0 . 8 9 7 0 1 6 E - 0 3 0 . 4 5 3 5 5 3 E - 0 3 0 . 2 5 1 9 0 5 E - 0 1 - 0 . 3 0 3 1 4 5 E - 0 1 0 . 4 8 7 5 4 3
187 0 . OOOOOOE + OO - 0 . 2 8 6 7 5 6 E - 02 0 . 2 7 5 7 1 2 E - 0 3 0 . 1  1 7 3 7 2 E - 0 1 - 0 . 2 4 9 9 0 4 E - 02 0 . 3 4 9 1 8 4
188 - 0 . 1 7 2 6 0 7 E - 0 1 - 0 . 2 3 4 2 5 1 E - 0 2 0 . 1 0 3 6 5 4 E - 0 3 - 0 . 1 0 3 6 1 0 E - 0 1 0 . 6 2 9 3 9 7 E - 02 - 0 . 3 2 0 0 7 0 E -
189 0 . 8 4 0 5 3 2 E - 1 4 - 0 . 1 8 1 6 4 8 E - 0 2 0 . 2 1 0 7 0 9 E  - 1 5 - 0 .  15 3 3 3 1 E - 0 1 - 0 . 2 5 9 3 4 3 E  -1 3 - 0 . 1 7 1 7 3 2
190 0 . 1 7 2 6 0 7 E - 0 1 - 0 . 2 3 4 2 5 1 E - 02 - 0 . 1 0 3 6 5 4 E - 0 3 - 0 . 1 0 3 6 1 0 E - 0 1 - 0 . 6 2 9 3 9 7 E - 02 - 0 . 3  2 0 0 7 0 E -
191 0 . OOOOOOE+OO - 0 . 2 8 6 7 5 6 E - 02 - 0 . 2 7 5 7 1 2 E - 03 0 . 1 1 7 3 7 2 E - 0 1 0 . 2 4 9 9 0 4 E - 02 0 . 3 4 9 1 8 4
192 - 0 . 6 4 3 6 7 5 E - 0 1 - 0 . 8 9 7 0 1 6 E - 03 - 0 . 4 5 3 5 5 3 E - 03 0 . 2 5 1 9 0 5 E - 0 1 0 . 3 0 3 1 4 5 E - 0 1 0 . 4 8 7 5 4 3
193 - 0 . 1 0 7 0 7 6 0 . 4 3 4 4 1 6 E - 0 2 - 0 . 3 9 3 9 6 3 E - 0 3 0 . 1  1 4 6 8 3 E -01 0 . 4 8 3 0 3 1 E - 0 1 0 . 8 7 4 4 3 7 E -
194 - 0 . 8 1 6 1 7 4 E - 01 0 . 1 0 1 0 2 1 E - 0 1 0 . 6 8 1 7 5 8 E - 04 - 0 . 5 9 6 1 2 1 E - 0 2 0 . 3 6 6 9 3 0 E - 01 - 0 . 4 5 2 2 6 2
195 0 .OOOOOOE+OO 0 . 1 2 5 7 0 0 E - 01 0 . 8 4 4 7 9 8 E - 03 - 0 . 4 8 1  19 7 E - 02 - 0 . 9 8 5 8 4 4 E - 03 - 0 . 6 9 5 0 0 4
196 0 . OOOOOOE+OO 0 . 1  1 0 3 2 4 E - 0 1 - 0 . 1 0 4 7 3 0 E - 0 2 - 0 . 5 8 8 7 0 3 E - 02 0 . 1 2 0 8 9 0 E - 02 - 0 . 6 0 9 7 5 9
197 0 . 7 1 6 0 6 9 E - 0 1 0 . 8 8 6 7 2 2 E - 02 - 0 . 9 2 6 1 7 2 E - 04 - 0 . 7 2 9 7 4 7 E - 02 - 0 . 4 5 0 1 3 6 E - 0 1 - 0 . 3 9 6 7 9 0
198 0 . 9 3 9 4 3 2 E - 01 0 . 3 8 1 5 5 4 E - 0 2 0 . 4 7 6 1 9 2 E - 0 3 0 . 1 4 0 8 3 4 E - 0 1 - 0 . 5 9 2 5 6 4 E - 0 1 0 . 7 6 7 2 0 3 E -
199 0 . 5 6 4 7 2 8 E - 0 1 - 0 . 7 8 2 7 8 9 E - 03 0 . 5 5 1 1 1 5 E - 0 3 0 . 3 0 9 1 7 1 E - 0 1 - 0 . 3 7 1 8 8 4 E - 0 1 0 . 4 2 7 7 4 7
200 0 .OOOOOOE+OO - 0 . 2 5 1 1 6 4 E - 0 2 0 . 3 3 4 7 3 2 E - 0 3 0 . 1 4 4 1 3 9 E - 0 1 - 0 . 3 0 6 5 4 1 E - 0 2 0 . 3 0 6 3 5 8
201 - 0 .  1 5 1 4 3 6 E - 0 1 - 0 . 2 0 5 0 9 9 E - 0 2 0 . 1 2 5 4 1 6 E - 0 3 - 0 . 1 2 6 9 4 2 E - 0 1 0 . 7 7 2 1 3 0 E - 02 - 0 . 2 8 0 7 9 4 E -
202 0 . 1 4  0 0 3 7 E - 14 - 0 . 1 5 8 9 4 8 E - 0 2 0 . 2 7 3 8 4 4 E - 1 5 - 0 . 1 8 7 9 3 0 E - 0 1 - 0 i 2 9 7 9 9 7 E - 1 3 - 0 . 1 5 0 6 6 6
203 0.  1 5 1 4 3 6 E - 0 1 - 0 . 2 0 5 0 9 9 E - 02 - 0 . 1 2 5 4 1 6 E - 03 - 0 . 1 2 6 9 4 2 E - 01 - 0 . 7 7 2 1 3 0 E - 02 - 0 . 2 8 0 7 9 4 E-
204 0 .OOOOOOE+OO - 0 . 2 5 1 1 6 4 E - 0 2 - 0 . 3 3 4 7 3 2 E - 0 3 0 . 1 4 4 1 3 9 E - 0 1 0 . 3 0 6 5 4 1 E - 0 2 0 . 3 0 6 3 5 8
205 - 0 . 5 6 4 7 2 8 E - 0 1 - 0 . 7 8 Z 7 8 9 E - 03 - 0 . 5 5 1 1 1 5 E - 0 3 0 . 3 0 9 1 7 1 E - 0 1 0 . 3 7 1 8 8 4 E - 0 1 0 . 4 2 7 7 4 7
206 - 0 . 9 3 9 4 3 2 E - 0 1 0 . 3 8 1 5 5 4 E - 02 - 0 . 4 7 6 1 9 2 E - 03 0 . 1 4 0 8 3 4 E - 0 1 0 . 5 9 2 5 6 4 E - 0 1 0 . 7 6 7 2 0 3 E -
207 - 0 . 7 1 6 0 6 9 E - 0 1 0 . 8 8 6 7 2 2 E - 02 0 . 9 2 6 1 7 2 E - 04 - 0 . 7 2 9 7 4 7 E - 02 0 . 4 5 0 1 3 6 E - 0 1 - 0 . 3 9 6 7 9 0 -
208 0 . OOOOOOE+OO 0 . 1 1 0 3 2 4 E - 0 1 0 . 1 0 4 7 3 0 E - 0 2 - 0 . 5 8 8 7 0 3 E - 02 - 0 .  1 2 0 8 9 0 E - 02 - 0 . 6 0 9 7 5 9
209 0 . OOOOOOE+OO 0 . 9 2 0 1 1 4 E - 0 2 - 0 . 1 2 2 0 9 8 E - 02 - 0 . 6 8 1 2 0 4 E - 0 2 0 . 1 4 0 2 2 5 E - 0 2 - 0 . 5 0 8 3 9 3
210 0 . 5 9 7 0 3 2 E - 0 1 0 . 7 3 9 5 8 8 E - 02 - 0 . 1 1 3 6 6 7 E - 0 3 - 0 . 8 4 3 9 5 4 E - 0 2 - 0 . 5 2 1 4 4 3 E - 01 - 0 . 3 3 0 8 2 7
211 0 . 7 8 3 2 6 4 E - 0 1 0 . 3 1 8 3 9 8 E - 02 0 . 5 4 6 5 9 6 E - 0 3 0 . 1 6 3 2 8 6 E - 0 1 - 0 . 6 8 6 4 5 0 E - 01 0 . 6 3 9 6 8 0 E -
212 0 . 4 7 0 8 4 9 E - 0 1 - 0 . 6 4 9 9 4 4 E - 03 0 . 6 3 4 6 9 7 E - 03 0 . 3 5 8 2 9 2 E - 0 1 - 0 . 4 3 0 8 1 7 E - 01 0 . 3 5 6 6 4 1
213 0 . OOOOOOE+OO - 0 . 2 0 9 1 4 0 E - 0 2 0 . 3 8 5 3 0 2 E - 03 0 . 1 6 7 1 0 5 E - 0 1 - 0 . 3 5 5 2 6 0 E - 0 2 0 . 2 5 5 4 3 1
214 - 0 . 1 2 6 2 6 2 E - 0 1 - 0 . 1 7 0 7 3 5 E - 0 2 0 . 1 4 4 0 6 4 E - 0 3 - 0 . 1 4 6 9 3 9 E - 0 1 0 . 8 9 4 3 7 1 E - 0 2 - 0 . 2 3 4 1 0 2 E -
215 - 0 . 5 3 1 8 8 3 E - 14 - 0 . 1 3 2 2 5 6 E - 0 2 0 . 2 3 4 5 7 6 E - 1 5 - 0 . 2 1 7 5 9 2 E - 01 - 0 . 2 4 6 0 4 5 E - 1 3 - 0 . 1 2 5 6 1 9
216 0 . 1 2 6 2 6 2 E - 01 - 0 . 1 7 0 7 3 5 E - 0 2 - 0 . 1 4 4 0 6 4 E - 0 3 - 0 . 1 4 6 9 3 9 E - 0 1 -  0 . 8 9 4 3 7 1 E - 0 2 - 0 . 2 3 4 1 0 2 E-
217 0 . OOOOOOE + OO - 0 . 2 0 9 1 4 0 E - 0 2 - 0 . 3 8 5 3 0 2 E - 03 0 . 1 6 7 1 0 5 E - 0 1 0 . 3 5 5 2 6 0 E - 0 2 0 . 2 5 5 4 3 1
218 - 0 . 4 7 0 8 4 9 E - 0 1 - 0 . 6 4 9 9 4 4 E - 03 - 0 . 6 3 4 6 9 7 E - 03 0 . 3 5 8 2 9 2 E - 01 0 . 4 3 0 8 1 7 E - 01 - 0 . 3 5 6 6 4 1
219 - 0 . 7 8 3 2 6 4 E - 01 0 . 3 1 8 3 9 8 E • 02 - 0 . 5 4 6 5 9 6 E - 0 3 0 . 1 6 3 2 8 6 E - 0 1 0 . 6 8 6 4 5 0 E - 0 1 0 . 6 3 9 6 8 0 E -
220 - 0 . 5 9 7 0 3 2 E - 0 1 0 . 7 3 9 5 8 8 E - 02 0 . 1 1 3 6 6 7 E - 0 3 - 0 . 8 4 3 9 5 4 E - 02 0 . 5 2 1 4 4 3 E - 0 1 - 0 . 3 3 0 8 2 7
221 0 . OOOOOOE + OO 0 . 9 2 0 1 1 4 E - 0 2 0 . 1 2 2 0 9 8 E - 0 2 - 0 . 6 8 1 2 0 4 E - 02 - 0 . 1 4 0 2 2 5 E - 0 2 - 0 . 5 0 8 3 9 3
222 0 . OOOOOOE + OO 0 . 7 1 2 4 9 0 E - 02 - 0 . 1 3 6 1 2 2 E - 0 2 - 0 . 7 5 6 5 6 6 E - 02 0 . 1 5 4 6 8 3 E - 0 2 - 0 . 3 9 3 5 8 6
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NODE UX UY UZ

NOTE - AL L  D I S P L A C E ME N T S  ARE IN NODAL COORDI NATE  S Y S T E M S .  SOME NODAL COORD.  S Y STEMS  MAY NOT 
BE P A R A L L E L  TO THE GLOBAL  C A R T E S I A N  S Y S T E M .  SEE NODE L OCA T I ON  PR I NTOUT  FOR ROTATI ON A N G L E S .

2 23 0 . 4 6 2 2 0 7 E - 01 0 . 5 7 2 7 3 2 E - 0 2 - 0 . 1 3 0 7 3 3 E - 0 3 - 0 . 9 3 7 9 1 9 E - 02 - 0 . 5 7 9 0 2 2 E - 0 1 - 0 . 2 5 6 1 1 7
224 0 . 6 0 6 3 8 4 E - 01 0 . 2 4 6 6 5 3 E - 02 0 . 6 0 3 3 8 9 E - 03 0 . 1 8 1 3 1 7 E - 0 1 - 0 . 7 6 2 1 8 5 E - 0 1 0 . 4 9 5 2 2 9 E - 0 1
225 0 . 3 6 4 5 2 0 E - 0 1 - 0 . 5 0 1 6 3 5 E - 0 3 0 . 7 0 2 1 4 7 E - 0 3 0 . 3 9 7 8 9 9 E - 01 - 0 . 4 7 8 3 1 3 E - 0 1 0 . 2 7 6 1 0 4
226 0 . OOOOOOE+OO - 0 . 1 6 1 7 5 9 E - 0 2 0 . 4 2 6 1 1 0 E - 0 3 0 . 1 8 5 7 2 2 E - 0 1 - 0 . 3 9 3 8 5 6 E - 0 2 0 . 1 9 7 7 4 9
227 - 0 . 9 7 7 4 8 7 E  * 02 - 0 . 1 3 2 0 2 6 E - 02 0 . 1 5 9 1 1 0 E - 0 3 - 0 . 1 6 2 9 2 8 E - 0 1 0 . 9 9 3 4 1 9E - 02 - 0 . 1 8 1 2 3 1 E - 0 1
228- .- 0 . 9 9 2 6 6 1  E - 1 4 - 0 . 1 0 2 2 3 6 E - 02 0 . 1 1 2 0 7 9 E - 1 5 - 0 . 2 4 1 4 0 5 E - 0 1 - 0 .  1 1 8 5 7 0 E - 1 3 - 0 . 9 7 2 5 0 2 E - 0 1
229 0 . 9 7 7 4 8 7 E - 02 - 0 . 1 3 2 0 2 6 E - 0 2 - 0 . 1 5 9 1 1 O E - 03 - 0 . 1 6 2 9 2 8 E - 0 1 - 0 . 9 9 3 4 1 9 E - 02 - 0 . 1 8 1 2 3 1 E - 0 1
230 0 . OOOOOOE+OO - 0 . 1 6 1 7 5 9 E - 0 2 - 0 . 4 2 6 1 1 0 E - 0 3 0 . 1 8 5 7 2 2 E - 0 1 0 . 3 9 3 8 5 6 E - 02 0 . 1 9 7 7 4 9
231 - 0 . 3 6 4 5 2 0 E - 0 1 - 0 . 5 0 1 6 3 5 E - 0 3 - 0 . 7 0 2 1 4 7 E - 0 3 0 . 3 9 7 8 9 9 E - 0 1 0 . 4 7 8 3 1 3 E - 0 1 0 . 2 7 6 1 0 4
232 - 0 . 6 0 6 3 8 4 E - 0 1 0 . 2 4 6 6 5 3 E - 02 - 0 . 6 0 3 3 8 9 E  - 03 0 . 1 8 1 3 1 7 E *01 0 . 7 6 2 1 8 5 E - 0 1 0 . 4 9 5 2 2 9 E - 0 1
233 - 0 . 4 6 2 2 0 7 E - 01 0 . 5 7 2 7 3 2 E - 02 0 . 1 3 0 7 3 3 E - 0 3 - 0 . 9 3 7 9 1 9 E - 0 2 0 . 5 7 9 0 2 2 E - 0 1 - 0 . 2 5 6 1 1 7
234 0 . 0 0 0 0 0 0 E  + 00 0 . 7 1 2 4 9 0 E - 0 2 0 . 1 3 6 1 2 2 E - 0 2 - 0 . 7 5 6 5 6 6 E - 0 2 - 0 . 1 5 4 6 8 3 E - 0 2 - 0 . 3 9 3 5 8 6
235 0 .OOOOOOE+OO 0 . 4 8 5 8 8 1 E - 0 2 - 0 . 1 4 6 4 4 5 E - 0 2 - 0 . 8 1 3 6 6 5 E - 0 2 0 . 1 7 0 4 7 3 E - 0 2 - 0 . 2 6 8 3 8 3
236 0 . 3 1 5 1 7 5 E - 0 1 0 . 3 9 0 5 8 8 E - 02 - 0 . 1 4 3 2 8 0 E - 0 3 - 0 . 10 . 0 633E - 01 - 0 . 6 2 0 9 8 8 E - 0 1 - 0 . 1 7 4 6 4 8
237 0 . 4 1 3 4 8 5 E - 0 1 0 . 1 6 8 2 4 7 E - 02 0 . 6 4 5 1 3 3 E - 03 0 . 1 9 5 0 7 2 E - 0 1 - 0 . 8 1 7 6 1 4 E - 0 1 0 . 3 3 7 7 4 6 E - 01
238 0 . 2 4 8 5 5 7 E - 0 1 - 0 . 3 4 1 3 8 8 E - 0 3 0 . 7 5 1 6 9 5 E - 0 3 0 . 4 2 8 1 0 2 E - 0 1 - 0 . 5 1 3 2 5 6 E - 0 1 0 . 1 8 8 2 7 5
239 0 . 0 0 0 0 0 0 E + 0 0 - 0 . 1 1 0 2 2 7 E - 0 2 0 . 4 5 6 0 6 3 E  - 03 0 . 1 9 9 8 3 8 E - 0 1 - 0 . 4 2 5 0 6 8 E - 0 2 0 . 1 3 4 8 4 4
240 - 0 . 6 6 6 5 4 8 E - 0 2 - 0 . 8 9 9 4 9 6 E - 03 0 . 1 7 0 1 2 5 E - 0 3 - 0 . 1 7 5 1 2 2 E - 01 0 . 1 0 6 4 4 3 E - 01 - 0 . 1 2 3 5 7 5 E - 0 1
241 - 0 . 1 0 6 3 5 1 E - 1 3 - 0 . 6 9 6 3 5 5 E - 03 - 0 . 5 0 8 5 1 0 E - 1 6 - 0 . 2 5 9 3 3 3 E - 0 1 0 . 6 6 1 0 0 2 E  - 14 - 0 . 6 6 3 1 8 7 E - 01
242 0 . 6 6 6 5 4 8 E - 02 - 0 . 8 9 9 4 9 6 E - 03 - 0 . 1 7 0 1 2 5  E - 03 - 0 . 1 7 5 1 2 2 E - 0 1 - 0 . 1 0 6 4 4 3 E - 0 1 - 0 . 1 2 3 5 7 5 E - 0 1
243 0 .OOOOOOE+OO - 0 . 1 1 0 2 2 7 E - 02 - 0 . 4 5 6 0 6 3 E - 0 3 0 . 1 9 9 8 3 8 E - 0 1 0 . 4 2 5 0 6 8 E - 0 2 0 . 1 3 4 8 4 4
244 - 0 . 2 4 8 5 5 7 E - 0 1 - 0 . 3 4 1 3 8 8 E - 0 3 - 0 . 7 5 1 6 9 5 E - 0 3 0 . 4 2 8 1 0 2 E - 0 1 0 . 5 1 3 2 5 6 E - 0 1 0 . 1 8 8 2 7 5
245 • - 0 . 4 1 3 4 8 5 E - 0 1 0 . 1 6 8 2 4 7 E - 02 - 0 . 6 4 5 1 3 3 E - 03 0 . 1 9 5 0 7 2 E - 0 1 0 . 8 1 7 6 1 4 E - 0 1 0 . 3 3 7 7 4 6 E - 0 1
246 - 0 . 3 1 5 1 7 5 E - 0 1 0 . 3 9 0 5 8 8 E - 02 0 . 1 4 3 2 8 0 E - 03 - 0 . 1 0 0 6 3 3 E - 01 0 . 6 2 0 9 8 8 E - 0 1 - 0 . 1 7 4 6 4 8
247 0 . OOOOOOE+OO 0 . 4 8 5 8 8 1 E - 02 0 . 1 4 6 4 4 5 E - 02 - 0 . 8 1 3 6 6 5 E - 0 2 - 0 . 1  7 0 4 7 3 E - 02 - 0 . 2 6 8 3 8 3
248 0 . OOOOOOE+OO 0 . 2 4 6 2 5 2 E - 02 - 0 . 1 5 2 7 8 0 E - 0 2 - 0 . 8 6 7 8 9 7 E - 02 0 .  1605  6 6 E - 0 2 - 0 . 1 3 5 8 8 6
249 0 . 1 5 9 7 1 8 E - 0 1 0 . 1 9 7 9 6 2 E - 0 2 - 0 . 1 5 0 9 5 8 E - 03 - 0 . 1 0 3 7 1 8 E - 0 1 - 0 . 6 4 8 2 1 7 E - 0 1 - 0 . 8 8 4 2 5 6 E - 0 1
250 0 . 2 0 9 5 5 2 E - 0 1 0 . 8 5 2 8 5 0 E - 0 3 0 . 6 7 0 7 0 3 E - 03 0 . 2 0 3 6 2 6 E - 01 - 0 . 8 5 3 1 2 8 E - 0 1 0 . 1 7 0 6 0 8 E - 01
251 0 . 1 2 5 9 7 0 E - 01 - 0 . 1 7 2 8 1 8 E - 03 0 . 7 8 2 0 0 2 E - 0 3 0 . 4 3 9 8 6 7 E - 0 1 - 0 . 5 3 4 9 9 9 E - 0 1 0 . 9 5 2 9 7 3 E - 0 1
252 0 . OOOOOOE+OO - 0 . 5 5 8 4 0 6 E - 0 3 0 . 4 7 4 3 4 1 E - 0 3 0 . 2 0 7 1 9 1 E - 0 1 - 0 . 4 3 2 7 6 9 E - 02 0 . 6 8 2 6 8 6 E - 0 1
253 - 0 . 3 3 7 6 5 3 E - 0 2 - 0 . 4 5 5 6 5 0 E - 0 3 0 . 1 7 6 8 4 0 E - 0 3 - 0 . 1 7 7 5 7 0 E - 0 1 0 .  11 1 4 7 7 E - 0 1 - 0 . 6 2 2 3 9 2 E - 0 2
254 - 0 . 6 8 3 6 3 2 E  - 14 - 0 . 3 5 2 7 2 7 E - 03 - 0 . 1 8 9 4 1  1 E - 15 - 0 . 2 7 1 1 4 3 E - 0 1 0 . 2 3 5 9 7 6 E - 13 - 0 . 3 3 4 9 6 5 E - 01
255 0 . 3 3 7 6 5 3 E - 02 - 0 . 4 5 5 6 5 0 E - 03 - 0 .  1 7 6 8 4 0 E - 03 - 0 . 1 7 7 5 7 0 E - 0 1 - 0 . 1  1 1 4 7 7 E - 01 - 0 . 6 2 2 3 9 2 E - 0 2
256 0 . OOOOOOE+OO - 0 . 5 5 8 4 0 6 E - 0 3 - 0 . 4 7 4 3 4 1 E - 0 3 0 . 2 0 7 1 9 1 E - 0 1 0 . 4 3 2 7 6 9 E - 02 0 . 6 8 2 6 8 6 E - 0 1
257 - 0 . 1 2 5 9 7 0 E - 0 1 - 0 . 1 7 2 8 1 8 E - 03 - 0 . 7 8 2 0 0 2 E - 03 0 . 4 3 9 8 6 7 E - 01 0 . 5 3 4 9 9 9 E - 01 0 . 9 5 2 9 7 3 E - 0 1
258 - 0 . 2 0 9 5 5 2 E - 0 1 0 . 8 5 2 8 5 0 E - 03 - 0 . 6 7 0 7 0 3 E - 0 3 0 . 2 0 3 6 2 6 E - 0 1 0 . 8 5 3 1 2 8 E - 0 1 0 . 1 7 0 6 0 8 E - 0 1
259 - 0 . 1 5 9 7 1 8 E - 0 1 0 . 1 9 7 9 6 2 E - 0 2 0 . 1 5 0 9 5 8 E - 0  3. - 0 . 1 0 3 7 1 8 E - 0 1 0 . 6 4 8 2 1 7 E - 0 1 - 0 . 8 8 4 2 5 6 E - 0 1
260 0 . OOOOOOE+OO 0 . 2 4 6 2 5 2 E - 02 0 . 1 5 2 7 8 0 E - 02 - 0 . 8 6 7 8 9 7 E - 02 - 0 .  1 6 0 5 6 6 E - 0 2 - 0 . 1 3 5 8 8 6
261 0 . OOOOOOE+OO 0 .OOOOOOE+OO - 0 . 1 5 4 9 1 4 E - 0 2 - 0 . 9 0 0 2 0 6 E - 0 2 0 . 2 0 7 9 7 0 E - 02 - 0 . 2 1 5 2 9 4 E - 0 2
262 0 . OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 1  5 3 5 5 8 E - 03 - 0 . 1 1 7 8 7 5 E - 0 1 - 0 . 6 5 6 7 5 5 E - 0 1 - 0 . 1 3 7 8 4 7 E - 0 2
263 0 .OOOOOOE+OO 0 .OOOOOOE+OO 0 . 6 7 9 3 2 7 E - 03 0 . 2 1 3 9 5 3 E - 0 1 - 0 . 8 6 5 0 0 0 E - 0 1 0 . 5 6 5 8 2 7 E - 0 3
264 '0 .OOOOOOE + OO 0 . OOOOOOE+OO 0 . 7 9 2 2 1 O E - 03 0 . 4 7 4 8 0 5 E - 0 1 - 0 . 5 4 2 3 2 5 E - 0 1 0 . 2 6 2 4 1 6 E - 0 2
265 0 .OOOOOOE + OO 0 . OOOOOOE+OO 0 . 4 8 0 4 7 9 E - 03 0 . 2 2 2 8 9 6 E - 0 1 - 0 . 4 3 5 4 9 8 E - 0 2 0 . 1 0 9 1 6 7 E - 0 2
266 0 . OOOOOOE + OO 0 .OOOOOOE+OO 0 . 1 7 9 1 0 6 E - 0 3 - 0 . 1 9 3 2 5 5 E - 0 1 0 . 1 1 3 0 9 8 E - 0 1 - 0 . 1 2 9 2 0 0 E - 0 2
267 0 . OOOOOOE + OO 0 . OOOOOOE+OO - 0 . 2 4 3 6 7 3 E - 15 - 0 . 2 8 8 6 6 5 E - 0 1 0 . 3 0 5 7 3 6 E  - 1 3 - 0 . 1 0 8 8 6 2 E - 0 2
268 0 . OOOOOOE + OO 0 . OOOOOOE+OO - 0 . 1 7 9 1 0 6 E - 0 3 - 0 . 1 9 3 2 5 5 E - 0 1 - 0 . 1 1 3 0 9 8 E - 0 1 - 0 . 1 2 9 2 0 0 E - 0 2
269 0 . OOOOOOE + OO 0 . OOOOOOE+OO - 0 . 4 8 0 4  7 9 E - 03 0 . 2 2 2 8 9 6 E - 01 0 . 4 3 5 4 9 8 E - 02 0 . 1 0 9 1 6 7 E - 02
270 0 . OOOOOOE + OO 0 . OOOOOOE+OO - 0 . 7 9 2 2 1 O E - 03 0 . 4 7 4 8 0 5 E - 0 1 0 . 5 4 2 3 2 5 E - 0 1 0 . 2 6 2 4 1 6 E - 0 2
271 0 . OOOOOOE + OO 0 . OOOOOOE+OO - 0 . 6 7 9 3 2 7 E - 0 3 0 . 2 1 3 9 5 3 E - 0 1 0 . 8 6 5 0 0 0 E - 0 1 0 . 5 6 5 8 2 7 E - 03
272 0 . OOOOOOE + OO 0 . OOOOOOE+OO 0 . 1 5 3 5 5 8 E - 0 3 - 0 . 1 1 7 8 7 5 E - 0 1 0 . 6 5 6 7 5 5  E - 01 - 0 . 1 3 7 8 4 7 E - 0 2
273 0 . OOOOOOE + OO 0 . OOOOOOE+OO 0 . 1 5 4 9 1 4 E - 0 2 - 0 . 9 0 0 2 0 6 E - 02 - 0 . 2 0 7 9 7 0 E - 02 - 0 . 2 1 5 2 9 4 E - 0 2

MAXIMUMS
NODE 133 , 131 261 270 263 131
VALUE 0 . 1 2 9 0 0 4 0 . 1 5 1 0 2 2 E - 0 1 - 0 . 1 5 4 9 1 4 E - 0 2 0 . 4 7 4 8 0 5 E - 01 - O . B 6 5 0 0 0 E - 0 1 - 0 . 8 3 7 3 5 8
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ANSYS  - E N G I N E E R I N G  A N A L Y S I S  SYSTEM R E V I S I O N  4 . 4  A 1 4 0 1 9 5 - P C / L 1 - 4 . 4 A MAY 1 , 1 9 9 0
A N S Y S ( R )  C O P Y R I G H T ( C )  1 9 7 1 ,  ' 7 8 ,  ' 8 2 ,  ' 8 3 ,  ' 8 5 ,  ' 8 6 ,  ' 8 7 ,  ' 8 9 ,  ' 9 0 ,  ' 9 1  SWANSON A N A L Y S I S  S Y S T E M S ,  I NC .  AS UNP U B L I S HE D  WORK 
P R OP R I E T A R Y  DATA - UNAUTHORI ZED  U S E ,  D I S T R I B U T I O N  OR D U P L I C A T I O N  I S  P R O H I B I T E D .  A L L  R I GHT S  R E S E R V E D .
FOR SUPPORT CAL L PHONE TWX

MODAL A N A L Y S I S  OF GUIDEWAY SHEET 8 . 1 7 1 2  MAY 1 2 , 1 9 9 2  CP= 5 8 3 . 3 1 0

* * * * *  EXPANDED MODE SHAPE FOR MODE 14 LOAD STEP  1 * * * * *  FREQUENCY = 3 2 5 . 7 5 3 ( C Y C L E S / T I M E )

NODE UX UY UZ ROTX ROTY ROTZ

NOTE - A L L  D I S P L A C E ME N T S  ARE IN NODAL COORDI NATE  S Y S T E M S .  SOME NODAL COORD.  S YSTEMS MAY NOT
BE P A R A L L E L  TO THE IGLOBAL  C A R T E S I A N S Y S T E M .  SEE NODE LOCATI ON PR I NTOUT  FOR ROTATI ON A N G L E S .

1 0 . 0 0 0 0 0 0 E  + 00 0 . OOOOOOE+OO 0 .OOOOOOE+OO - 0 . 3 0 7 7 8 4 E - 0 2 - 0 . 2 3 9 3 2 8 E - 02 - 0 . 1 3 9 1 6 5 E - 0 2
2 0 . OOOOOOE + OO 0 .OOOOOOE+OO 0 . OOOOOOE+OO 0 . 4 9 6 3 4 1 E - 0 3 0 . 2 3 9 3 2 3 E - 0 1 - 0 . 6 7 8 7 1 8 E - 03
3 0 . OOOOOOE + OO 0 . OOOOOOE+OO 0 .OOOOOOE+OO - 0 . 2 8 7 6 4 9 E - 01 0 . 2 5 3 5 9 3 E - 0 1 0 . 8 4 6 8 1 3 E - 0 3
4 0 . 0 0 0 0 0 0 E  + 00 0 . OOOOOOE+OO 0 .OOOOOOE+OO - 0 . 3 8 5 7 5 1 E - 0 1 0 . 8 9 4 6 0 5 E - 02 0 . 2 1 2 9 1 0 E - 0 2
5 0 . 0 0 0 0 0 0 E  + 00 0 .OOOOOOE+OO 0 .OOOOOOE+OO 0 . 9 2 3 0 4 7 E - 02 0 . 3 9 3 9 4 0 E - 02 - 0 . 6 3 5 7 6 5 E - 0 3
6 0 . 0 0 0 0 0 0 E + 0 0 0 . OOOOOOE+OO 0 . OOOOOOE+OO 0 . 4 0 8 7 2 0 E - 0 1 0 . 3 3 7 5 4 0 E - 0 1 - 0 . 2 6 7 2 6 6 E - 02
7 0 . OOOOOOE + OO 0 . OOOOOOE+OO 0 . OOOOOOE+OO 0 . 1 2 2 6 4 1 E - 1 3 0 . 5 2 1 9 4 3 E - 0 1 - 0 . 5 3 0 8 8 6 E - 15
8 0 . 0 0 0 0 0 0 E + 0 0 0 .OOOOOOE+OO 0 .OOOOOOE+OO - 0 . 4 0 8 7 2 0 E - 0 1 0 . 3 3 7 5 4 0 E - 0 1 0 . 2 6 7 2 6 6 E - 02
9 0 . OOOOOOE+OO 0 . OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 9 2 3 0 4 7 E - 02 0 . 3 9 3 9 4 0 E - 02 0 . 6 3 5 7 6 5 E - 03

10 0 . OOOOOOE+OO 0 .OOOOOOE+OO 0 .OOOOOOE+OO 0 . 3 8 5 7 5 1 E - 0 1 0 . 8 9 4 6 0 5 E - 0 2 - 0 . 2 1 2 9 1 0 E - 0 2
1 1 0 . OOOOOOE + OO 0 .OOOOOOE+OO 0 . OOOOOOE+OO 0 . 2 8 7 6 4 9 E - 01 0 . 2 5 3 5 9 3 E - 01 - 0 . 8 4 6 8 1 3 E - 03
12 0 . OOOOOOE + OO 0 .OOOOOOE+OO 0 .OOOOOOE + OO - 0 . 4 9 6 3 4 1 E - 03 0 . 2 3 9 3  2 3 E - 01 0 . 6 7 8 7 1 8 E - 03
13 0 . OOOOOOE + OO 0 . OOOOOOE+OO 0 .OOOOOOE+OO 0 . 3 0 7 7 8 4 E - 02 - 0 . 2 3 9 3 2 8 E - 02 0 . 1 3 9 1 6 5 E - 0 2
14 0 . OOOOOOE + OO 0 . 1 5 9 8 3 0 E - 0 2 0 . 1 5 4 1 4 9 E - 0 2 - 0 . 4 4 6 3 8 7 E - 0 2 - 0 . 1 3 7 7 0 8 E - 0 2 - 0 . 5 6 2 0 6 7 E - 01
15 0 . 6 3 6 5  5 7 E - 02 0 . 1 2 3 7 2 8 E - 0 2 0 . 5 2 3 4 2 4 E - 0 3 - 0 . 3 8 4 4 1 6 E - 0 2 0 . 2 8 5 7 7 5 E - 0 1 - 0 . 2 8 7 S 4 4 E - 0 1
16 0 . 6 7 0 5 3 2 E - 02 0 . 8 3 3 9 6 0 E  - 03 0 . 7 5 5 4 6 2 E - 04 - 0 . 2 8 6 0 3 2 E - 01 0 . 3 0 7 9 2 7 E - 0 1 0 . 2 2 9 8 1 6 E - 0 1
1 7 0 . 1 8 5 0 3 6 E - 02 0 . 6 1 9 7 8 6 E - 03 - 0 . 1 I 2 5 770 E - 0 3 - 0 . 3 5 4 4 7 1 E - 0 1 0 .  1 1 8 4 9 5 E - 0 1 0 . 3 6 5 3 7 6 E - 0 1
18 0 . OOOOOOE+OO 0 . 6 2 7 2 8 6 E - 03 - 0 . 3 1 0 9 6 4 E - 03 0 . 1  1 16 5 5 E - 0 1 0 . 4 6 5 2 6 2 E - 02 - 0 . 2 7 3 6 7 8 E - 0 1
19 0 . 8 0 2 9 2 1 E - 0 2 0 . 4 8 8 9 5 1 E - 03 - 0 . 6 0 6 1  7 6 E - 03 0 . 4 0 8 7 2 4 E - 01 0 . 3 5 8 5 4 2 E - 0 1 - 0 . 6 4 2 5 5 3 E - 0 1
20 0.  1 3 1 4 1 6 E - 0 1 - 0 . 2 4 8 9 8 6 E  -1 5 - 0 . 7 5 8 7 5 2 E - 0 3 0 . 5 6 2 0 1 9 E - 1 4 0 . 5 5 4 6 3 1 E - 0 1 - 0 . 1 8 2 5 9 1 E - 1 3
21 0 . 8 0 2 9 2 1 E - 02 - 0 . 4 8 8 9 5 1 E - 0 3 - 0 . 6 0 6 1 7 6 E - 03 - 0 . 4 0 8 7 2 4 E - 0 1 0 . 3 5 8 5 4 2 E - 0 1 0 . 6 4 2 5 5 3 E - 01
22 0 .OOOOOOE + OO - 0 . 6 2 7 2 8 6 E - 03 - 0 . 3 1 0 9 6 4 E - 0 3 - 0 . 1 1 1 6 5 5 E - 0 1 0 . 4 6 5 2 6 2 E - 0 2 0 . 2 7 3 6 7 8 E - 01
23 , 0 . 1 8 5 0 3 6 E - 0 2 - 0 . 6 1 9 7 8 6 E - 03 - 0 . 1 2 5 7 7 0 E - 0 3 0 . 3 5 4 4 7 1 E - 0 1 0 .  1 1 8 4 9 5 E - 0 1 - 0 . 3 6 5 3 7 6 E - 0 1
24 0 . 6 7 0 5 3 2 E - 02 - 0 . 8 3 3 9 6 0 E - 03 0 . 7 5 5 4 6 2 E - 04 0 . 2 8 6 0 3 2 E - 0 1 0 . 3 0 7 9 2 7 E - 01 - 0 . 2 2 9 8 1 6 E - 0 1
25 0 . 6 3 6 5 5 7 E - 02 - 0 . 1 2 3 7 2 8 E - 0 2 0 . 5 2 3 4 2 4 E - 03 0 . 3 8 4 4 1 6 E - 02 0 . 2 8 5 7 7 5 E - 0 1 0 . 2 8 7 5 4 4 E - 0 1
26 0 . OOOOOOE+OO - 0 . 1 5 9 8 3 0 E - 0 2 0 . 1 5 4 1 4 9 E - 0 2 0 . 4 4 6 3 8 7 E - 02 - 0 .  13 7 7 0 8 E - 02 0 . 5 6 2 0 6 7 E - 0 1
27 0 . OOOOOOE+OO 0 . 3 7 8 0 7 5 E - 0 2 0 . 2 3 0 3 0 3 E - 02 - 0 . 6 2 3 4 5 0 E - 0 2 - 0 . 1 2 5 1 1 0 E - 0 2 - 0 . 1 2 6 3 4 7

•28 0 . 1 4 3 5 3 5 E - 0 1 0 . 3 2 6 9 9 9 E - 02 0 . 1 0 5 5 4 6 E - 0 2 - 0 . 6 9 3 2 6 7 E - 02 0 . 3 3 4 5 4 8 E - 01 - 0 . 6 5 0 6 7 0 E - 0 1
29 0 . 1 5 2 2 7 5 E - 0 1 0 . 2 3 2 4 3 6 E - 0 2 0 . 2 2 0 7 1 0 E - 0 3 - 0 . 3 1 5 1 0 6 E - 0 1 0 . 3 6 3 0 4 6 E - 0 1 0 . 5 0 6 7 9 9 E - 0 1
30 0 . 4 4 5 1 6 9 E - 02 0 . 1 7 4 7 6 8 E - 0 2 - 0 . 2 2 2 1 6 0 E - 0 3 - 0 . 3 9 7 8 7 1 E - 0 1 0 . 1 4 3 0 7 0 E - 0 1 0 . 8 2 4 2 4 5  E - 01
31 0 . OOOOOOE+OO 0 . 1 6 8 5 1 5 E - 0 2 - 0 . 6 1  1 8 7 5 E - 03 0 . 1 1 1 9 4 5 E - 0 1 0 . 6 0 9 9 4 9 E - 02 - 0 . 5 6 2 0 9 7 E - 01
32 0 . 1 7 1 3 1 4 E - 0 1 0 . 1 2 6 5 2 1 E - 0 2 - 0 . 1 0 8 8 3 2 E - 02 0 . 4 4 4 8 1 6 E - 0 1 0 . 4 3 6 9 1 3 E - 0 1 - 0 . 1 3 7 7 1 7
33 0 . 2 8 1 0 3 9 E - 01 - 0 . 2 7 7 8 3 8 E  -1 5 - 0 . 1 3 2 1 2 6 E - 0 2 - 0 . 3 0 4 6 6 4 E - 1 4 0 . 6 7 1 2 8 7 E - 0 1 - 0 . 2 6 0 4  10E - 1 3
34 0.  1 7 1 3 1 4 E - 0 1 - 0 . 1 2 6 5 2 1 E - 0 2 - 0 . 1 0 8 8 3 2 E - 02 - 0 . 4 4 4 8 1 6 E - 0 1 0 . 4 3 6 9 1 3 E - 0 1 0 . 1 3 7 7 1 7
35 0 . OOOOOOE+OO - 0 . 1 6 8 5 1 5  E - 02 - 0 ; 6 1 1 8 7 5 E - 0 3 - 0 . 1 1 1 9 4 5 E - 0 1 0 . 6 0 9 9 4 9 E - 02 0 . 5 6 2 0 9 7 E - 0 1
36 0 . 4 4 5 1 6 9 E - 0 2 - 0 . 1 7 4 7 6 8 E - 02 - 0 . 2 2 2 1 6 0 E - 03 0 . 3 9 7 8 7 1 E - 0 1 0 . 1 4 3 0 7 0 E - 0 1 - 0 . 8 2 4 2 4 5 E - 0 1
37 0 . 1 5 2 2 7 5 E - 0 1 - 0 . 2 3 2 4 3 6 E - 02 0 . 2 2 0 7 1 O E - 03 0 . 3 1 5 1 0 6 E - 0 1 0 . 3 6 3 0 4 6 E - 01 - 0 . 5 0 6 7 9 9 E - 01
38 0 . 1 4 3 5 3 5 E - 0 1 - 0 . 3 2 6 9 9 9 E - 02 0 .  1 0 5 5 4 6 E - 0 2 0 . 6 9 3 2 6 7 E - 02 0 . 3 3 4 5 4 8 E - 0 1 0 . 6 5  0 6 7 0 E - 01
39 0 . OOOOOOE+OO - 0 . 3 7 8  075 E - 0 2 0 . 2 3 0 3 0 3 E - 02 0 . 6 2 3 4 5 0 E - 02 - 0 . 1 2 5 1 1 0 E - 0 2 0 . 1 2 6 3 4 7
40 0 . OOOOOOE+OO 0 . 6 2 9 0 0 7 E - 02 0 . 2 7 4 4 6 1 E - 0 2 - 0 . 6 3 1 3 2 4 E - 0 2 - 0 .  18 5 8 0 7 E - 02 - 0 . 2 0 0 5 9 8
41 0 . 2 2 8 1 5 8 E - 01 0 . 5 5 5 2 8 0 E - 0 2 0 . 1 3 4 1 4 1 E - 0 2 - 0 . 5 1 2 3 9 6 E - 02 0 . 3 3 4 9 9 8 E - 01 - 0 . 1 0 3 2 2 0
42 0 . 2 4 1 9 0 6 E - 01 0 . 4 1 0 9 2 5 E - 0 2 0 . 3 5 7 8 3 4 E - 03 - 0 . 3 4 4 1 5 4 E - 0 1 0 . 3  5 4 8 0 9 E - 01 0 . 8 1 3 1 8 3 E - 0 1
43 0 . 6 9 3 7 8 5 E - 0 2 0 . 3 1 7 7 7 3 E - 02 - 0 . 2 6 4 9 4 7 E - 03 - 0 . 4 7 5 5 1 1 E - 0 1 0 . 1 2 6 3 6 9 E - 0 1 0 . 1 3 1 8 2 3
44 0 . OOOOOOE+OO 0 . 3 0 1 4 7 6 E - 0 2 - 0 . 8 0 3 8 1 9 E - 0 3 0 . 6 3 4 7 2 9 E - 0 2 0 . 6 9 4 9 1 3 E - 02 - 0 . 9 5 1 0 8 1 E - 0 1
45 0 . 2 8 4 9 8 5  E - 01 0 . 2 2 1 3 9 6 E - 02 - 0 . 1 4 0 4 3 0 E - 0 2 0 . 4 4 4 6 3 9 E - 01 0 . 5 3 1 8 0 6 E - 01 - 0 . 2 2 7 6 7 5
46 0 . 4 6 6 0 5 4 E - 0 1 - 0 . 9 5 4 6 9 5  E - 1 6 - 0 . 1 6 8 6 2 9 E - 0 2 - 0 . 8 7 9 5 2 8 E - 1 4 0 . 8 1 1 8 4 9 E - 0 1 - 0 . 9 9 0 4 2 0 E  - 1 4
47 0 . 2 8 4 9 8 5 E - 01 - 0 . 2 2 1 3 9 6 E - 02 - 0 . 1 4 0 4 3 0 E - 0 2 - 0 . 4 4 4 6 3 9 E - 01 0 . 5 3 1 8 0 6 E - 0 1 0 . 2 2 7 6 7 5
48 0 . OOOOOOE+OO - 0 . 3 0 1 4 7 6 E - 0 2 - 0 . 8 0 3 8 1 9 E - 0 3 - 0 . 6 3 4  7 2 9 E - 02 0 . 6 9 4 9 1 3 E - 02 0 . 9 5 1 0 8 1 E - 0 1
49 0 . 6 9 3 7 8 5  E - 0 2 - 0 . 3 1  7773  E - 0 2 - 0 . 2 6 4 9 4 7 E - 03 0 . 4 7 5 5 1 1 E - 0 1 0 . 1 2 6 3 6 9 E - 0 1 - 0 . 1 3 1 8 2 3
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50 0 . 2 4 1 9 0 6 E - 01  - 0 . 4 1 0 9 2 5 E - 0 2  0 . 3 5 7 8 3 4 E - 0 3  0 . 3 4 4 1 5 4 E - 01 0 . 3 5 4 8 0 9 E - 01 - 0 . 8 1 3 1 8 3 E - 0 1
51 0 . 2 2 8 1 5 8 E - 0 1  - 0 . 5 5 5 2 8 0 E - 0 2  0 . 1 3 4 1 4 1 E - 0 2  0 . 5 1 2 3 9 6 E - 0 2  0 . 3 3 4 9 9 8 E - 0 1  0 . 1 0 3 2 2 0
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NODE UX ur uz ROTX ROTY ROTZ

NOTE - AL L  D I S P L A C E M E N T S  ARE IN NODAL COORDI NATE  S Y S T E M S .  SOME NODAL COORD.  SYSTEMS  MAY NOT 
BE P A R A L L E L  TO THE GLOBAL  C A R T E S I A N  S Y S T E M .  SEE NODE LOCATI ON PR I NTOUT  FOR ROTATI ON A N G L E S .

52 0 . OOOOOOE+OO - 0 . 6 2 9 0 0 7 E - 02 0 . 2 7 4 4 6 1 E - 02 0 . 6 3 1 3 2 4 E - 0 2 - 0 . 1 8 5 8 0 7 E - 02 0 . 2 0 0 5 9 8
53 0 . OOOOOOE+OO 0 . 8 9 3 3 1 2 E - 0 2 0 . 2 9 3 9 1 5 E - 0 2 - 0 . 6 2 3 0 6 8 E - 02 - 0 . 1 9 9 4 8 3 E - 0 2 - 0 . 2 7 5 4 3 3
54 0 . 3 1 3 1 1  I E - 0 1 0 . 7 9 6 5 1 5 E - 0 2 0 . 1 4 7 4 9 8 E - 02 - 0 . 4 3 7 4 8 2 E - 02 0 . 3 4 2 1 4 1 E - 0 1 - 0 . 1 4 0 6 6 2
55 0 . 3 2 9 6 8 5 E - 0 1 0 . 6 0 0 1 3 9 E - 0 2 0 . 4 0 8 7 6 2 E - 0 3 - 0 . 3 5 6 1 3 5 E - 0 1 0 . 3 5 8 7 7 2 E - 0 1 0 . 1 1 4 2 6 2
56 0 . 8 9 9 8 3 3  E - 02 0 . 4 7 3 5 1 4 E - 0 2 - 0 . 2 8 3 5 4 2 E - 03 - 0 . 5 0 7 3 0 0 E - 0 1 0 . 1 2 3 2 1 8 E - 0 1 0 . 1 8 1 4 7 0
57 0 . 0 0 0 0 0 0 E + 0 0 0 . 4 4 9 3 4 1 E - 02 - 0 . 8 9 5 1 7 9 E - 0 3 0 . 5 0 8 3 2 6 E - 0 2 0 . 7 2 2 2 1 5 E - 02 - 0 . 1 4 2 5 8 0
58 0 . 4 1 4 6 9 1 E - 01 0 . 3 2 7 5 1 6 E - 0 2 - 0 . 1 5 5 6 0 5 E - 0 - 2 0 . 4 5 5 5 3 3 E - 0 1 0 . 5 6 4 6 1 8 E - 0 1 - 0 . 3 2 9 0 2 5
59 0 . 6 7 5 7 9 0 E - 0 1 0 . 1 9 1 2 7 6 E - 15 - 0 . 1 8 6 3 3 0 E - 02 - 0 . 9 0 0 3 1 0 E - 1 4 0 . 8 6 1 1 7 7 E - 0 1 0 . 1 2 3 7 2 5 E - 13
60 0 . 4 1 4 6 9 1 E - 0 1 - 0 . 3 2 7 5 1 6 E - 02 - 0 . 1 5 5 6 0 5 E - 0 2 - 0 . 4 5 5 5 3 3 E - 0 1 0 . 5 6 4 6 1 8 E - 0 1 0 . 3 2 9 0 2 5
61 0 . OOOOOOE+OO - 0 . 4 4 9 3 4 1 E - 0 2 - 0 . 8 9 5 1 7 9 E - 03 - 0 . 5 0 8 3 2 6 E - 02 0 . 7 2 2 2 1 5 E - 0 2 0 . 1 4 2 5 8 0
62 0 . 8 9 9 8 3 3 E - 02 - 0 . 4 7 3 5 1 4 E - 0 2 - 0 . 2 8 3 5 4 2 E - 0 3 0 . 5 0 7 3 0 0 E - 0 1 0 . 1 2 3 2 1 8 E - 0 1 - 0 . 1 8 1 4 7 0
63 0 . 3 2 9 6 8 5 E - 0 1 - 0 . 6 0 0 1 3 9 E - 0 2 0 . 4 0 8 7 6 2 E - 03 0 . 3 5 6 1 3 5 E - 0 1 0 . 3 5 8 7 7 2 E - 0 1 - 0 . 1 1 4 2 6 2
64 0 . 3 1 3 1 1 1 E - 0 1 - 0 . 7 9 6 5 1 5  E - 02 0 . 1 4 7 4 9 8 E - 0 2 0 . 4 3 7 4 8 2 E - 02 0 . 3 4 2 1 4 1 E - 0 1 0 . 1 4 0 6 6 2
65 0 .OOOOOOE+OO - 0 . 8 9 3 3 1 2 E - 02 0 . 2 9 3 9 1 5 E - 0 2 0 . 6 2 3 0 6 8 E - 02 - 0 .  1 9 9 4 8 3 E - 02 0 . 2 7 5 4 3 3
66 0 .OOOOOOE+OO 0 . 1 1 6 2 9 8 E - 0 1 0 . 2 9 5 1 6 0 E - 0 2 - 0 . 7 1 0 3 6 5 E - 0 2 - 0 . 1 7 5 1 9 5 E - 0 2 - 0 . 3 5 4 0 1 7
67 0 . 4 0 2 4 7 7 E - 0 1 0 . 1 0 4 1 2 6 E - 0 1 0 . 1 4 7 2 4 9 E - 02 - 0 . 6 1 2 5 4 6 E - 02 O'. 3 6 7 8 7 2 E  - 01 - 0 . 1 8 0 5 1 6
68 0 . 4 2 3 1 6 7 E - 0 1 0 . 7 9 0 0 9 0 E - 02 0 . 3 9 7 9 3 1 E - 03 - 0 . 3 4 9 8 0 9 E - 01 0 . 3 9 6 9 9 1 E - 0 1 0 . 1 4 7 7 3 7
69 0 . 1 1 3 9 3 3 E - 0 1 0 . 6 2 7 2 6 8 E - 0 2 - 0 . 3 0 1 8 8 3 E - 0 3 - 0 . 4 7 7 2 2 1 E - 0 1 0 . 1 5 1 9 8 4 E - 0 1 0 . 2 3 3 6 7 2
70 0 . OOOOOOE+OO 0 . 5 9 4 8 4 0 E - 02 - 0 . 9 1 1 3 3 5 E - 0 3 0 . 8 1 5 6 5 0 E - 02 0 . 7 1 0 1 9 4 E - 0 2 - 0 . 1 8 8 1 0 5
71 0 . 5 4 2 9 8 6 E - 0 1 0 . 4 3 2 2 8 1 E - 02 - 0 . 1 5 6 4 8 5 E - 0 2 0 . 4  71.079E - 01 0 . 5 2 4 4 6 8 E - 0 1 - 0 . 4 2 9 9 0 1
72 0 . 8 8 3 9 1 7 E - 01 0 . 3 8 6 3 4 4 E -  1 5 - 0 . 1 8 6 7 5 5 E - 0 2 - 0 . 1 3 5 3 4 8 E - 1 4 0 . 8 0 3 4 4 2 E - 0 1 0 . 2 4 6 7 6 0 E - 13
73 0 . 5 4 2 9 8 6 E - 0 1 - 0 . 4 3 2 2 8 1 E - 0 2 - 0 . 1 5 6 4 8 5 E - 0 2 - 0 . 4 7 1 0 7 9 E - 0 1 0 . 5 2 4 4 6 8 E - 0 1 0 . 4 2 9 9 0 1
74 0 . OOOOOOE+OO - 0 . 5 9 4 8 4 0 E - 02 - 0 . 9 1  1335  E - 03 - 0 . 8 1 5 6 5 0 E - 0 2 0 . 7 1 0 1 9 4 E - 0 2 0 . 1 8 8 1 0 5
75 0 . 1 1 3 9 3 3 E - 0 1 - 0 . 6 2 7 2 6 8 E - 02 - 0 . 3 0 1 8 8 3  E - 03 0 . 4 7 7 2 2 1 E - 01 0 . 1 5 1 9 8 4 E - 0 1 - 0 . 2 3 3 6 7 2
76 0 . 4 2 3 1 6 7 E - 0 1 - 0 . 7 9 0 0 9 0 E - 0 2 0 . 3 9 7 9 3 1 E - 0 3 0 . 3 4 9 8 0 9 E - 01 0 . 3 9 6 9 9 1 E - 0 1 - 0 . 1 4 7 7 3 7
77 0 . 4 0 2 4 7 7 E - 0 1 - 0 . 1 0 4 1 2 6 E - 0 1 0 . 1 4 7 2 4 9 E - 0 2 0 . 6 1 2 5 4 6 E - 02 0 . 3 6 7 8 7 2 E - 0 1 0 . 1 8 0 5 1 6
78 0 .OOOOOOE+OO - 0 . 1  1 6 2 9 8 E - 0 1 0 . 2 9 5 1 6 0 E - 0 2 0 . 7 1 0 3 6 5 E - 0 2 - 0 . 1  751 9 5 E - 02 0 . 3 5 4 0 1 7
79 0 . OOOOOOE+OO 0 .  1 4 2 8 6 5 E - 0 1 0 . 2 7 7 3 4 7 E - 02 . - 0 . 7 7 4 8 6 4 E - 02 - 0 . 1 3 7 1 3 3 E - 0 2 - 0 . 4 3 6 7 1 2
80 0 . 4 9 6 9 7 2 E - 01 0 . 1 2 8 0 7 4 E - 0 1 0 . 1 3 6 3 2 6 E - 0 2 - 0 . 7 8 1 0 2 4 E - 0 2 0 . 3 7 5 4 8 2 E - 0 1 - 0 . 2 2 3 9 3 1
81 0 . 5 2 5 2 4 4 E - 0 1 0 . 9 7 0 8 7 8 E - 02 0 . 3 4 8 3 7 8 E - 03 - 0 . 3 2 3 2 9 2 E - 0 1 0 . 4 1 6 7 2 1 E - 0 1 0 . 1 7 9 7 9 9
82 0 . 1 4 5 7 7 7 E - 0 1 0 . 7 6 7 5 4 3 E - 02 - 0 . 3 0 5 1 8 4 E - 0 3 - 0 . 4 1 6 2 9 4 E - 01 0 . 1 7 5 2 5 5 E -01 0 . 2 8 8 8 6 4
83 0 . OOOOOOE+OO 0 . 7 2 4 8 5 0 E - 02 - 0 . 8 6 6 5 9 0 E - 03 0 . 1  1 1 5 9 6 E - 0 1 0 . 6 5  7 7 5 0 E - 02 - 0 . 2 2 4 0 9 0
84 0 . 6 5 6 5 1 4 E - 0 1 ' 0 . 5 2 6 0 9 7 E - 0 2 - 0 . 1 4 6 5 2 1 E - 0 2 0 . 4 6 1 5 5 1 E - 0 1 0 . 4 5 0 9 8 0 E - 0 1 - 0 . 5 2 0 9 2 7
85 0 . 1 0 6 9 9 6 0 . 3 7 2 4 3 6 E - 1 5 - 0 . 1 7 4 2 5 8 E - 0 2 0 . 6 5 4 9 0 4 E - 1 4 0 . 6 9 4 9 3 3 E - 0 V  . 0 . 1 5 8 0 1 4 E - 1 3
86 0 . 6 5 6 5 1 4 E - 0 1 - 0 . 5  2 6 0 9 7 E - 02 - 0 . 1 4 6 5 2 1 E - 0 2 - 0 . 4 6 1 5 5 1 E - 0 1 0 . 4 5 0 9 8 0 E - 0 1 0 . 5 2 0 9 2 7
87 0 . OOOOOOE+OO - 0 . 7 2 4 8 5 0 E - 02 - 0 . 8 6 6 5 9 0 E - 0 3 - 0 . 1  1 15 9 6 E - 01 0 . 6 5 7 7 5 0 E - 0 2 0 . 2 2 4 0 9 0
88 0 . 1 4 5 7 7 7 E - 0 1 - 0 . 7 6 7 5 4 3 E - 02 - 0 . 3 0 5 1  84 E-03. 0 . 4 1 6 2 9 4 E - 01 0 . 1 7 5 2 5 5 E - 0 1 - 0 . 2 8 8 8 6 4
89 0 . 5 2 5 2 4 4 E - 0 1 - 0 . 9 7 0 8 7 8 E - 02 0 . 3 4 8 3 7 8 E - 0 3 0 . 3 2 3 2 9 2 E - 0 1 0 . 4 1 6 7 2 1 E - 0 1 - 0 . 1 7 9 7 9 9
90 0 . 4 9 6 9 7 2 E - 01 - 0 . 1 2 8 0 7 4 E - 0 1 0 . 1 3 6 3 2 6 E - 0 2 0 . 7 8 1 0 2 4 E - 02 0 . 3 7 5 4 8 2 E - 0 1 0 . 2 2 3 9 3 1
91 0 . OOOOOOE+OO - 0 . 1 4 2 8 6 5 E - 0 1 0 . 2 7 7 3 4 7 E - 02 0 . 7 7 4 8 6 4 E - 02 - 0 . 1 3 7 1 3 3 E - 0 2 0 . 4 3 6 7 1 2
92 0 . OOOOOOE+OO 0 . 1 6 7 0 8 0 E - 01 0 . 2 3 8 7 8 2 E - 02 - 0 . 6 6 6 5 9 3 E - 02 - 0 . 1  1 8 4 0 6 E - 02 - 0 . 5 1 4 7 8 9
93 0 . 586406E - 0>1 0 . 1 4 9 8 1 9 E - 0 1 0 . 1 1 7 0 2 4 E - 0 2 . - 0 . 6 7 4 3 6 2 E - 0 2 0 . 3 2 4 5 7 2 E - 0 1 - 0 . 2 6 5 6 3 1
94 0 . 6 2 3 4 0 0 E - 0 1 0 . 1  1 3 2 4 5 E - 0 1 0 . 2 9 0 2 6 7 E - 03 - 0 . 2 7 9 5 4 7 E - 01 0 . 3 6 0 3 5 1 E - 0 1 0 . 2 0 8 5 5 1
95 0 . 1 7 9 0 3 3 E - 0 1 0 . 8 8 9 6 0 7 E - 02 - 0 . 2  7 9 7 9 4  E - 0 3 - 0 . 3 5 8 8 6 1 E - 01 0 . 1 5 1 7 5 3 E - 0 1 0 . 3 4 1 0 9 6
96 0 . OOOOOOE + OO 0 . 8 3 6 4 9 6 E - 02 - 0 . 7 7 0 0 2 1 E - 0 3 0 . 9 8 0 3 7 5 E - 0 2 0 . 5 6 6 1 4 5 E - 02 - 0 . 2 5 2 3 2 3
97 0 . 7 5 3 3 4 6 E - 0 1 0 . 6 0 6 7 6 2 E - 02 - 0 . 1 2 9 0 6 7 E - 0 2 0 . 4 0 0 0 3 6 E - 01 0 . 3 8 7 7 3 7 E - 0 1 - 0 . 5 9 9 5 7 5
98 0 . 1 2 2 9 7 2 0 . 2 0 7 8 3 3 E - 1 5 - 0 . 1 5 3 1 3 8 E - 0 2 0 . 9 6 0 0 3 4 E - 1 4 0 . 5 9 7 6 4 5 E - 0 1 - 0 . 5 2 6 8 7 9 E - 1 4
99 0 . 7 5 3 3 4 6 E - 0 1 - 0 . 6 0 6 7 6 2 E - 02 - 0 . 1 2 9 0 6 7 E - 02 - 0 . 4 0 0 0 3 6 E - 01 0 . 3 8 7 7 3 7 E - 0 1 0 . 5 9 9 5 7 5

100 0 . OOOOOOE + OO - 0 . 8 3 6 4 9 6 E - 02 - 0 . 7 7 0 0 2 1 E - 0 3 - 0 . 9 8 0 3 7 5 E - 0 2 0 . 5 6 6 1 4 5 E - 02 0 . 2 5 2 3 2 3
101 0 . 1 7 9 0 3 3 E - 0 1 - 0 . 8 8 9 6 0 7 E - 02 - 0 . 2 7 9 7 9 4  E - 03 0 . 3  5 8 8 6 1 E ? 01 0 . 1 5 1 7 5 3 E - 0 1 - 0 . 3 4 1 0 9 6
102 0 . 6 2 3 4 0 0 E - 0 1 - 0 . 1 1 3 2 4 5 E - 0 1 0 . 2 9 0 2 6 7 E - 03 0 . 2 7 9 5 4 7 E - 0 1 0 . 3 6 0 3 5 1 E - 0 1 - 0 . 2 0 8 5 5 1
103 0 . 5 8 6 4 0 6 E - 0 1 - 0 . 1 4 9 8 1 9 E - 01 0 . 1  1 7 0 2 4 E - 02 0 . 6 7 4 3 6 2 E - 02 0 . 3 2 4 5 7 2 E - 01 0 . 2 6 5 6 3 1
104 0 . OOOOOOE + OO - 0 . 1 6 7 0 8 0 E - 01 0 . 2 3 8 7 8 2 E - 02 0 . 6 6 6 5 9 3 E - 02 - 0 . 1 1 8 4 0 6 E - 0 2 0 . 5 1 4 7 8 9
105 0 . OOOOOOE + OO 0 . 1 8 6 6 3 5 E - 0 1 0 . 1 8 3 1 0 0 E - 0 2 - 0 . 4 0 6 2 7 4 E - 02 - 0 . 1 1 7 6 1 2 E - 0 2 - 0 . 5 7 5 6 7 7
106 0 . 6 5 5 9 4 6 E - 0 1 0 . 1 6 7 4 2 4 E - 0 1 0 . 9 1 0 5 3 2 E - 03 - 0 . 3 2 2 7 3 8 E - 0 2 0 . 2 2 3 0 8 7 E - 0 1 - 0 . 2 9 7 5 1 8
107 0 . 6 9 8 3 5 1 E - 0 1 0 . 1 2 6 5 2 6 E - 0 1 0 . 2 2 7 0 1 0 E - 0 3 - 0 . 2 2 1 7 5 9 E - 0 1 0 . 2 3 7 8 4 4 E - 01 0 . 2 3 2 3 0 2
108 0 . 2 0 2 1 6 8 E - 01 0 . 9 9 2 7 5 4 E - 02 - 0 . 2 2 9 7 5 0 E - 03 - 0 . 3 0 6 6 6 3 E - 01 0 . 8 7 2 0 8 9 E - 02 0 . 3 8 1 6 7 7
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NODE UX UY UZ

N OT E  r  A L L  D I S P L A C E M E N T S  A R E  I N  N O D A L  C O O R D I N A T E  S Y S T E f  
BE P A R A L L E L  TO T H E  G L O B A L  C A R T E S I A N  S Y S T E M .  S E E  N ODE

109 0 .  OOOOOOE + OO 0 . 9 3 2 3 2 7 E - 0 2 - 0 . 6 3 2 2 2 5 E  - 03
110 0 . 8 3 7 5 5 2 E - 0 1 0 . 6 7 5 9 9 7 E - 02 - 0 . 1 0 5 7 3 4 E - 0 2
11 1 0 .  1 3 6 7 6 4 0 . 8 5 7 7 3 4 E - 1 6 - 0 . 1 2 5 3 0 1 E - 02
112 0 . 8 3 7 5 5 2 E - 0 1 - 0 . 6 7 5 9 9 7 E - 0 2 - 0 . 1 0 5 7 3 4 E - 0 2
113 0 .OOOOOOE+OO - 0 . 9 3 2 3 2 7 E - 0 2 - 0 . 6 3 2 2 2 5 E - 0 3
114 0 . 2 0 2 1 6 8 E - 0 1 - 0 . 9 9 2 7 5 4 E - 0 2 - 0 . 2 2 9 7 5 0 E - 03
115 0 . 6 9 8 3 5 1 E - 01 - 0 . 1 2 6 5 2 6 E - 0 1 0 . 2 2 7 0 1 0 E - 0 3
116 0 . 6 5 5 9 4 6 E - 0 1 - 0 . 1 6 7 4 2 4 E - 0 1 0 . 9 1 0 5 3 2 E  - 03
1 1 7 0 . OOOOOOE+OO - 0 . 1 8 6 6 3 5 E - 0 1 0 . 1 8 3 1 0 0 E - 0 2
118 0 . OOOOOOE+OO 0 . 2 0 0 2 4 7 E - 0 1 0 . 1 1 8 8 6 2 E - 02
119 0 . 6 9 8 9 2 2 E - 0 1 0 . 1 7 9 7 8 5 E - 0 1 0 . 5 9 5 6 3 9 E - 0 3
120 0 . 7 4 1 8 8 4 E - 0 1 0 . 1 3 6 2 6 4 E - 0 1 0 . 1 3 9 4 9 7 E - 03
121 0.  2 . 10906E - 01 0 . 1 0 7 3 9 2 E - 0 1 - 0 . 1 7 6 9 4 8 E - 03
122 0 . OOOOOOE+OO 0 . 1 0 1 0 5 0 E - 0 1 - 0 . 4 6 4 2 9 1 E - 0 3
123 . 0 . 9 0 7 9 7 8 E - 01 0 . 7 3 2 4 0 2 E - 02 - 0 . 7 6 6 8 4 3 E - 03
124 0 . 1 4 8 1 1 6 0 . 1 5 8 9 0 0 E  - 1 5 - 0 . 9 0 5 4 8 1 E - 03
125 0 . 9 0 7 9 7 8 E - 01 - 0 . 7 3 2 4 0 2 E - 02 - 0 . 7 6 6 8 4 3 E - 03
126 0 . OOOOOOE+OO - 0 . 1 0 1 0 5 0 E - 0 1 - 0 . 4 6 4 2 9 1 E - 0 3
127 0 . 2  1 0 9 0 6 E - 01 - 0 . 1 0 7 3 9 2 E - 0 1 - 0 . 1 7 6 9 4 8 E - 0 3
128 0 . 7 4 1 8 8 4 E - 01 - 0 . 1 3 6 2 6 4 E - 0 1 0 . 1 3 9 4 9 7 E - 03
129 0 . 6 9 8 9 2 2 E - 01 - 0 . 1 7 9 7 8 5 E - 0 1 0 . 5 9 5 6 3 9 E - 03
130 0 . OOOOOOE+OO - 0 . 2 0 0 2 4 7 E - 0 1 0.. 1 1 8 8 6 2 E  - 0 2
131 0 . OOOOOOE+OO 0 . 2 0 8 1 1 2 E - 0 1 0 . 5 2 9 5 9 3 E - 0 3
132 0 . 7 2 0 9 4 5 E - 0 1 0 . 1 8 6 9 8 7 E - 01 0 . 2 3  7 9 6 9 E - 03
133 0 . 7 6 2 6 0 8 E - 0 1 0 . 1 4 2 1 5 2 E - 0 1 0 . 1 5 4 0 3 6 E - 0 4
134 0 . 2 1 2 2 1 4 E - 0 1 0 . 1 1 2 5 6 9 E - 01 - 0 . 1 3 7 4 8 4 E - 0 3
135 0 . OOOOOOE+OO 0 . 1 0 6 1 5 6 E - 0 1 - 0 . 2 7 6 4 6 4 E - 03
136 0 . 9 5 4 6 3 3 E - 0 1 0 . 7 6 9 2 0 1 E - 02 - 0 . 4 2 4 2 5 7 E - 0 3
137 0 . 1 5 5 5 5 8 0 . 4 0 3 7 7 3 E - 15 - 0 . 4 9 2 2 5 2 E - 03
138 0 . 9 5 4 6 3 3 E - 0 1 - 0 . 7 6 9 2 0 1 E - 0 2 - 0 . 4 2 4 2 5 7 E - 0 3
139 0 . OOOOOOE+OO - 0 . 1 0 6 1 5 6 E - 0 1 - 0 . 2 7 6 4 6 4 E - 03
140 0 . 2 1 2 2 1 4 E - 0 1 - 0 .  1 1 2 5 6 9 E - 0 1 - 0 . 1 3 7 4 8 4 E - 0 3
141 0 . 7 6 2 6 0 8 E - 01 - 0 . 1 4 2 1 5 2 E - 0 1 0 .  1 5 4 0 3 6 E - 04
142 0 . 720945.E - 01 - 0 . 1 8 6 9 8 7 E - 0 1 0 . 2 3 7 9 6 9 E - 0 3
143 0 . OOOOOOE+OO - 0 . 2 0 8 1 1 2 E - 0 1 0 . 5 2 9 5 9 3 E - 0 3
144 0 . OOOOOOE+OO 0 . 2 1 0 8 6 6 E - 01 - 0 . 1 4 1 0 1 1 E - 0 3
145 0 . 7 3 0 3 8 3 E - 0 1 0 . 1 8 9 4 8 8 E - 0 1 - 0 . 1 4 4 8 8 9 E - 0 3 .
146 0 . 7 7 2 6 9 1 E - 0 1 0 . 1 4 4 0 7 3 E - 0 1 - 0 . 1 2 9 5 4 1 E - 0 3
147 0 . 2 1 5 1 5 3 E - 0 1 0 . 1 1 4 0 9 3 E - 0 1 - 0 . 1 05 1 8 8 E - 0 3
148 0 . OOOOOOE+OO 0 . 1 0 7 5 7 8 E - 0 1 - 0 . 7 6 6 1 3 8 E - 0 4
149 0 . 9 6 6 9 1 8E - 01 0 . 7 7 9 4 1 6 E - 0 2 - 0 . 5 1  1404E - . 0 4
150 0 . 1 5 7 5 6 2 0 . 6  5„9 5 6 2 E - .1 5 - 0 . 4 0 6 4 8 1 E - 0 4
151 0 . 9 6 6 9 1 8 E - 01 - 0 . 7 7 9 4 1 6 E - 02 - 0 . 5 1 1 4 0 4 E - 0 4
152 0 .  OOOOOOE + OO - 0 . 1 0 7 5 7 8 E - 0 1 - 0 . 7 6 6 1 3 8 E - 04
153 0 . 2 1 5 1 5 3 E - 0 1 - 0 . 1 1 4 0 9 3 E - 0 1 - 0 . 1 0 5 1  BSE - 03
154 0 . 7 7 2 6 9 1 E - 0 1 - 0 . 1 4 4 0 7 3 E - 0 1 - 0 . 1 2 9 5 4 1 E - 0 3
155 0 . 7 3 0 3 8 3 E - 0 1 - 0 . 1 8 9 4 8 8 E - 01 - 0 .  14 4 8 8 9 E - 03
156 0 . OOOOOOE+OO - 0 . 2 1 0 8 6 6 E - 0 1 - 0 . 1 4 1 0 1  I E - 0 3
157 0 .OOOOOOE + OO 0 . 2 0 8 3 0 5 E - 01 - 0 . 8 5 3 9 6 2 E - 0 3
158 0 . 7 2 6 5 1 9 E - 0 1 . 0 . 1 8 7 1 0 8 E - 0 1 - 0 . 5 . 32  71.5 E - 03
159 0 . 7 7 1 3  84 E - 01 0 . 1 4 1 8 9 3 E - 0 1 - 0 . 2 6 4 1 5 4 E - 0 3
160 0 . 2 1 9 5 2 6 E - 0 1 0 . 1 1 1 8 5 7 E - 01 - 0 . 6 1 4  783  E - 04
161 0 . OOOOOOE+OO 0 . 1 0 5 2 1 2 E - 0 1 0 . 1 2 8 8 2 7 E - 0 3
162 0 . 9 4 3 8 7 1 E - 01 0 . 7 6 2 2 9 9 E - 02 0 . 3 2 2 0 9 8 E - 03
163 0 . 1 5 3 9 7 0 0 . 7 1 3 9 8 8 E  - 1 5 0 . 4 0 9 0 2 0 E - 0 3
164 0 . 9 4 3 8 7 1 E - 01 - 0 . 7 6 2 2 9 9 E - 02 0 . 3 2 2 0 9 8 E - 0 3
165 0 . OOOOOOE+OO - 0 . 1 0 5 2 1 2 E - 0 1 0 . 1 2 8 8 2 7 E - 0 3



ROTX ROTY ROTZ

1S. SOME NODAL COORD.  SYSTEMS  MAY NOT 
L OCATI ON PR I NTOUT  FOR ROTATI ON A N G L E S .

0 . 4 5  74 7 8 E - 02 
0 . 2 9 4 0 1 4 E - 0 1  
0 . 3 2 2 2 6 5 E - 1 4

- 0 . 2 9 4 0 1 4 E - 01 
- 0 . 4 5 7 4 7 8 E - 0 2

0 . 3 0 6 6 6 3  E - 01 
0 . 2 2 1 7 5 9 E - 0 1  
0 . 3 2 2 7 3 8 E - 02 
0 . 4 0  6,2 7 4 E - 0 2  

- 0 . 1 6 7 7 9 6 E - 0 2
- 0 . 2 6 4 0 3 2 E - 03 
- 0 . 1 5 2 7 3 6 E - 0 1
- 0 . 2 3 2 0 7 9 E - 01 

0 . 1  1 7 5 2 1 E - 0 3  
0 . 1 8 0 5 2 2 E - 0 1

- 0 . 6 4 5 8 7 9 E - 1 4  
- 0 . 1 8 0 5 2 2 E - 0 1  
■ 0 . 1 1 7 5 2 1 E - 0 3  

0 . 2 3 2 0 7 9 E - 01  
0 . 1 5 2 7 3 6 E - 0 1  
0 . 2 6 4 0 3 2 E - 03 
0 . 1 6 7 7 9 6 E - 0 2  

- 0 . 7 7 1 1 7 7 E - 0 3  
- 0 .  1 4 6 2 8 1 E - 04 
- 0 . 7 5 3 8 5 0 E - 0 2  
- 0  . 1 1 6 5 4 5 E - 0 1
- 0 . 2 2 3 4 4 9 E - 03 

0 . 8 7 2 1 7 8 E - 02
- 0 . 1 0 6 1 0 9 E - 13 
- 0 . 8 7 2 1 7 8 E - 0 2

0 . 2 2 3 4 4 9 E - 03 
0 . 1 1 6 5 4 5 E - 0 1  
0 . 7 5 3 8 5 0 E - 02 
0 . 1 4 6 2 8 1 E - 04 
0 . 7 7 1 1 7 7 E - 0 3

- 0 . 6 8 0 7 8 3 E - 03 
- 0 . 1 2 6 8 4 5 E - 0 2

0 . 6 8 3 2 4 6 E - 03 
0 . 2 2 0 0 0 5 E - 02 
0 . 1 7 0 7 8 2 E - 0 2  
0 . 4 7 5 4 5 0 E - 03 

- 0 . 6 7 2 8 2 1 E - 1 4  
- 0 . 4 7 5 4 5 0 E - 0 3  
- 0 . 1 7 0 7 8 2 E - 02 
- 0 . 2 2 0 0 0 5 E - 0 2
- 0 . 6 8 3 2 4 6 E  - 03 

0 . 1 2 6 8 4 5 E - 0 2  
0 . 6 8 0 7 8 3 E - 03 
0 . 3 2 1 5 7 7 E - 03

- 0 . 9 4 2 9 2 3 E - 0 3  
0 . 9 0 1 9 3 3 E - 02
0 . 1 4 5 4 1 7 E - 0 1
01 1 1 8 6 7 8 E - 0 2

- 0 . 9 6 8 1 3 2 E - 02 
0 . 2 4 6 0 9 6 E - 14 
0 . 9 6 8 1 3 2 E - 0 2

- 0 . 1 1 8 6 7 8 E - 0 2

0 . 4 4 2 3 4 9 E - 02 
0 . 3 3 5 7 6 0 E - 01 
0 . 5 1 3 6 5 1 E - 0 1  
0 . 3 3 5 7 6 0 E - 0 1  
0 . 4 4 2 3 4 9 E - 02 
0 . 8 7 2 0 8 9 E - 02 
0 . 2 3 7 8 4 4 E - 0 1  
0 . 2 2 3 0 8 7 E - 0 1  

- 0 . 1 1 7 6 1 2 E - 0 2  
- 0 . 1 0 2 9 7 9 E - 02 

0 . 1 2 1 9 9 7 E - 0 1  
0 . 1 1 9 5 3 6 E - 0 1  
0 . 2 9 3 6 8 5 E - 0 2  
0 . 2 9 9 6 7 6 E - 02 
0 . 2 5 8 3 1 1 E - 0 1  
0 . 3 9 1 8 2 7 E - 0 1  
0 . 2 5 8 3 1 1 E - 0 1  
0 . 2 9 9 6 7 6 E - 02 
0 . 2 9 3 6 8 5  E - 02 
0 . 1 1 9 5 3 6 E - 0 1  
0 .  1 2 1 9 9 7 E - 0 1  

- 0 .  1 0 2 9 7 9 E - 02 
- 0 . 5 2 1 9 2 8 E - 0 3  

0 . 5 8 5 7 7 7 E - 0 2  
0 . 5 6 5 9 2 0 E - 02 
0 .  1 2 6 8 2 0 E - 02 
0 .  1 4 9 3 6 8 E - 02 
0 . 1 3 0 4 5 1 E - 0 1  
0 . 1 9 7 6 4 4 E - 0 1  
0 .  1 3 0 4 5 1 E - 0 1  
0 . 1 4 9 3 6 8 E - 02 
0 . 1 2 6 8 2 0 E - 0 2  
0 . 5 6 5 9 2 0 E - 02 
0 . 5 8 5 7 7 7 E - 02 

- 0 . 5 2 1 9 2 8 E - 0 3  
0 . 1 8 7 9 2 3 E - 0 3  
0 .  1 5 8 5 4 0 E - 0 2  
0 . 2 4 1 5 1 9 E - 0 2  
0 . 1 8 7 5 4 6 E - 02 

- 0 . 5 5 2 2 1 8 E - 0 4
- 0 . 2 5 6 6 0 9 E - 02 
- 0 . 3 7 1 2 1 4 E - 0 2
- 0 . 2 5 6 6 0 9 E - 02 
- 0 . 5 5 2 2 1 8 E - 0 4

0 . 1 8 7 5 4 6 E - 0 2  
0 . 2 4 1 5 1 9 E - 0 2  
0 .  1 5 8 5 4 0 E - 0 2  
0 .  18 7 9 2 3 E - 03 
0 . 7 2 8 2 6 6 E - 03

- 0 . 5 3 2 8 3 9 E - 02
- 0 . 4 4 8 6 3 4 E - 02 
- 0 . 1 3 8 1 0 3 E - 0 4  
- 0 . 1 6 6 5 5 1 E - 0 2  
- 0 . 1 6 1 7 9 6 E - 0 1  
- 0 . 2 4 4 0 0 0 E - 0 1  
- 0 . 1 6 1 7 9 6 E - 0 1  
- 0 . 1 6 6 5 5 1 E - 0 2

- 0 . 2 7 9 2 2 2  
- 0 . 6 6 7 0 3 3  
- 0 . 2 2 8 0 1 4 E - 1 3  

0 . 6 6 7 0 3 3  
0 . 2 7 9 2 2 2  

- 0 . 3 8 1 6 7 7  
- 0 . 2 3 2 3 0 2  

0 . 2 9 7 5 1 8  
0 . 5 7 5 6 7 7  

- 0 . 6 1 3 6 6 1  
- 0 . 3 1 6 1 3 2  

0 . 2 4 9 8 2 4  
0 . 4 0 6 7 1 1  

- 0 . 3 0 6 0 1 7  
- 0 . 7 2 1 7 2 5  
- 0 . 2 3 4 1 0 2 E - 1 3  

0 . 7 2 1 7 2 5  
0 . 3 0 6 0 1 7  

- 0 . 4 0 6 7 1 1  
- 0 . 2 4 9 8 2 4  

0 . 3 1 6 1 3 2  
0 . 6 1 3 6 6 1  

- 0 . 6 3 3 3 2 8  
- 0 . 3 2 5 0 4 8  

0 . 2 6 0 4 2 4  
0 . 4 1 9 5 2 3  

- 0 . 3 2 5 5 7 9  
- 0 . 7 5 7 2 2 2  
- 0 . 2 2 0 5 7 3 E - 1 4  

0 . 7 5 7 2 2 2  
0 . 3 2 5 5 7 9  

- 0 . 4 1 9 5 2 3  
- 0 . 2 6 0 4 2 4  

0 . 3 2 5 0 4 8  
0 . 6 3 3 3 2 8  

- 0 . 6 4 1 5 9 8  
- 0 . 3 2 9 3 3 9  

0 . 2 6 3 7 4 9  
0 . 4 2 5 0 4 8  

- 0 . 3 2 9 6 7 3  
- 0 . 7 6 6 9 8 0  

0 . 2 1 1 9 9 1 E - 1 3  
0 . 7 6 6 9 8 0  
0 . 3 2 9 6 7 3  

- 0 . 4 2 5 0 4 8  
- 0 . 2 6 3 7 4 9  

0 . 3 2 9 3 3 9  
0 . 6 4 1 5 9 8  

- 0 . 6 3 7 8 4 0  
• 0 . 3 2 8 6 8 3  

0 . 2 5 9 5 3 2  
0 . 4 2 2 8 7 4  

- 0 . 3 1 7 9 6 2  
- 0 . 7 5 0 2 3 8  

0 . 2 8 3 4 3 6 E  - 1 3 
0 . 7 5 0 2 3 8  
0 . 3 1 7 9 6 2 /_5

-S
7



NODE UX UY UZ ROTX ROTY ROTZ

NOTE - AL L  D I S P L A C E ME NT S  ARE IN NODAL COORDI NATE  S Y S T E M S . ,  SOME NODAL COORD.  SYSTEMS  MAY NOT 
BE P A R A L L E L  TO THE GLOBAL  C A R T E S I A N  S Y S T E M .  SEE NODE L OCAT I ON  PR I NTOUT  FOR ROTATI ON A N G L E S .

166 0 . 2 1 9 5 2 6 E - 0 1 - 0 . 1 1 1 8 5 7 E - 0 1 - 0 . 6 1 4 7 8 3 E - 0 4 - 0 . 1 4 5 4 1 7 E - 0 1 - 0 . 1 3 8 1 0 3 E - 0 4 - 0 . 4 2 2 8 7 4
167 0 . 7 7 1 3 8 4 E - 0 1 - 0 . 1 4 1 8 9 3 E - 01 - 0 . 2 6 4 1 5 4 E - 0 3 - 0 . 9 0 1 9 3 3 E - 02 - 0 . 4 4 8 6 3 4 E - 02 - 0 . 2 5 9 5 3 2
168 0 . 7 2 6 5 1 9 E - 0 1 - 0 . 1 8 7 1 0 8 E - 0 1 - 0 . 5  3 2715  E - 03 0 . 9 4 2 9 2 3 E - 0 3 - 0 . 5 3 2 8 3 9 E - 02 0 . 3 2 8 6 8 3
169 0 . OOOOOOE + OO - 0 . 2 0 8 3 0 5 E - 0 1 - 0 . 8 5 3 9 6 2 E - 03 - 0 . 3 2 1 5  7 7 E - 03 0 . 7 2 8 2 6 6 E - 03 0 . 6 3 7 8 4 0
170 0 . OOOOOOE + OO 0 . 1 9 9 3 7 8 E - 0 1 - 0 . 1 6 0 6 1 9 E - 0 2 0 . 2 9 0 1 7 3 E - 02 0 . 9 3 9 9 7 7 E  -.03 - 0 . 6 1 3 8 4 0
171 0 . 6 9 9 5 1 8 E - 01 0 . 1 7 9 0 2 0 E - 0 1 - 0 . 9 0 9 0 5 6 E  - 03 0 . 2 1 7 9 7 1 E - 0 2 - 0 . 1 6 6 0 9 1 E - 0 1 - 0 . 3 1 7 3 5 2
172 0 . 7 4 4 9 7 7 E - 01 0 . 1 3 5 4 5 2 E - 0 1 - 0 . 3 7 3 0 9 1 E - 03 0 . 1 7 1 4 4 1 E - 0 1 - 0 . 1 7 5 6 4 4 E - 0 1 0 . 2 4 7 5 8 8
173 0 . 2 1 5 8 5 8 E - 0 1 0 . 1 0 6 3 5 9 E - 0 1 0 . 4 5 2 7 9 3 E - 0 7 0 . 2 3 5 9 5 5 E - 01 - 0 . 6 2 5 5 5 6 E - 0 2 0 . 4 0 7 2 1 4
174 0 . 0 0 0 0 0 0 E + 0 0 0 . 9 9 8 2 8 6 E  - 02 0 . 3 3 2 7 4 0 E - 03 - 0 . 3 6 4 8 2 3 E - 02 - 0 . 3 3 0 9 7 6 E - 0 2 - 0 . 2 9 8 0 1 1
175 0 . 8 9 4 1 4 4  E - 01 0 . 7 2 3 3  1 9 E - 02 0 . 6 7 5 1 5 0 E - 03 - 0 . 2 2 7 1 9 2 E - 0 1 - 0 . 2 5 5 9 4  8" E - 0 1 - 0 . 7 1 1 9 9 3
176 0 . 1 4 5 9 9 5 0 . 5 3 5 5 0 3 E - 1 5 0 . 8 3 0 8 6 1 E - 03 0 . 8 7 2 8 5 3 E - 14 - 0 . 3 9 1 4 6 3 E - 0 1 0 . 1 2 3  264  E
1 77 0 . 8 9 4 1 4 4 E - 0 1 - 0 . 7 2 3 3 1 9 E - 02 0 . 6 7 5 1 5 0 E - 03 0 . 2 2 7 1 9 2 E - 0 1 - 0 . 2 5 5 9 4 8 E - 0 1 0 . 7 1 1 9 9 3
1 78 0 .OOOOOOE+OO - 0 . 9 9 8 2 8 6 E - 0 2 0 . 3 3 2 7 4 0 E - 03 0 . 3 6 4 8 2 3 E - 0 2 - 0 . 3 3 0 9 7 6 E - 0 2 0 . 2 9 8 0 1  1
179 0 . 2 1 5 8 5 8 E - 0 1 - 0 . 1 0 6 3 5 9 E - 01 0 . 4 5 2 7 9 3 E - 07 - 0 . 2 3 5 9 5 5 E - 01 - 0 . 6 2 5 5 5 6 E - 02 - 0 . 4 0 7 2 1 4
180 0 . 7 4  4 9 7 7 E - 01 - 0 . 1 3 5 4 5 2 E - 0 1 - 0 . 3 7 3 0 9 1 E - 03 - 0 . 1 7 1 4 4 1 E - 0 1 - 0 . 1 7 5  644  E - 01 - 0 . 2 4 7 5 8 8
181 0 . 6 9 9 5 1 8 E - 0 1 - 0 . 1 7 9 0 2 0 E - 0 1 - 0 . 9 0 9 0 5 6 E - 0 3 - 0 . 2 1 7 9 7 1 E - 0 2 - 0 . 1 6 6 0 9 1 E - 0 1 0 . 3 1 7 3 5 2
182 0 . OOOOOOE+OO - 0 . 1 9 9 3 7 8 E - 0 1 - 0 . 16 0 . 6 1 9E - 0 2 - 0 . 2 9 0 1 7 3 E - 02 0 . 9 3 9 9 7 7 E - 03 0 . 6 1 3 8 4 0
183 o . o o o o o Oe +oo 0 . 1 8 3 4 5 5 E - 0 1 - 0 . 2 3 3 2 9 3 E - 02 0 . 5 8 0 3 1 7 E - 02 0 .  1 0 4 8 2 5 E - 0 2 ' - 0 . 5 6 3 6 3 4
184 0 . 6 4 2 2 0 1 E - 0 1 0 . 1 6 4 7 5 7 E - 0 1 - 0 . 1 2 6 3 9 7 E - 0 2 0 . 5 9 4 3 4 8 E - 02 - 0 . 2 8 5 7 5 7 E - 0 1 - 0 . 2 9 1 0 6 5
185 0 . 6 8 3 2 1 4 E - 0 1 0 . 1 2 4 7 7 3 E - 0 1 - 0 . 4 6 9 5 4 4 E - 03 0 . 2 4 8 1 1 6 E - 0 1 - 0 . 3 1 7 5 4 1 E - 0 1 0 . 2 2 8 0 4 2
186 0 .  19 6 7 2 4 E - 01 0 . 9 8 1 1 7 1 E - 0 2 0 . 6 3 6 8 9 2 E - 04 0 . 3 1 2 7 0 3 E - 0 1 - 0 . 1 3 4 2 6 9 E - 0 1 0 . 3 7 3 8 4 2
187 O.OOOOOOE+OO 0 . 9 2 1 5 9 0 E - 0 2 0 . 5 2 6 5 3 0 E - 0 3 - 0 . 9 4 7 5 1 9 E - 0 2 - 0 . 4 8 8 2 5 1 E - 0 2  _ - 0 . 2 7 6 2 6 2
188 ■ 0 . 8 2 5 7 2 2 E - 01 0 . 6 6 7 7 0 1 E - 0 2 0 . 1 0 0 5 6 2 E - Q 2 - 0 . 3 5 9 3 9 7 E - 0 1 - 0 . 3 3 3 5 1 9 E - 0 1 - 0 . 6 5 7 0 7 8
189 0 . 1 3 4 7 7 7 0 . 2 5 4 5 7 9 E - 1 5 0 . 1 2 2 4 6 3 E - 0 2 0 . 8 4 7 0 7 8 E - 14 - 0 . 5 1 4 7 6 1 E - 0 1 - 0 . 1  1 7 8 7 1 E
190 0 . 8 2 5 7 2 2 E  - 0 1 - 0 . 6 6 7 7 0 1 E - 0 2 0 . 1  0 0 5 6 2 E - 02 0 . - 3 5 9 3 9 7 E - 0 1 - 0 . 3 3 3 5 1 9 E - 0 1 0 . 6 5 7 0 7 8
191 O.OOOOOOE+OO - 0 . 9 2 1 5 9 0 E - 0 2 0 . 5 2 6 5 3 0 E - 0 3 0 . 9 4 7 5 1 9 E - 0 2 - 0 . 4 8 8 2 5 1 E - 0 2 0 . 2 7 6 2 6 2
192 0 . 1 9 6 7 2 4 E - 0 1 - 0 . 9 8 1 1 7 1 E - 02 0 . 6 3 6 8 9 2 E - 04 - 0 . 3 1 2 7 0 3 E - 0 1 - 0 . 1 3 4 2 6 9 E - 0 1 - 0 . 3 7 3 8 4 2
193 0 . 6 8 3  214 E - 01 - 0 . 1 2 4 7 7 3 E - 0 1 - 0 . 4 6 9 5 4 4 E - 0 3 - 0 . 2 4 8 1 1 6 E - 0 1 - 0 . 3 1 7 5 4 1 E - 0 1 - 0 . 2 2 8 0 4 2
194 , 0 . 6 4 2 2 0 1 E - 0 1 - 0 . 1 6 4 7 5 7 E - 0 1 - 0 . 1 2 6 3 9 7 E - 0 2 - 0 . 5 9 4 3 4 8 E - 02 ' - 0 . 2 8 5 7 5 7 E - 0 1 0 . 2 9 1 0 6 5
195 0 . OOOOOOE+OO - 0 . 1 8 3 4 5 5 E - 0 1 - 0 . 2 3 3 2 9 3 E - 02 - 0 . 5 8 0 3 1 7 E - 0 2 0 . 1 0 4 8 2 5 E - 0 2 0 . 5 6 3 6 3 4
196 0 .OOOOOOE+OO 0 . 1 6 1 3 4 7 E - 0 1 - 0 . 2 9 5 5 4 3 E - 02 0 . 7 2 8 6 0 0 E - 02 0 . 1  3 7 5 4 5 E - 02 - 0 . 4 9 1 4 4 0
197 0 . 5 5 9 5 3 9 E - 0 1 0 . ' 1 4 5 0 0 7 E - 0 1 - 0 . 1 5 9 0 0 7 E - 02 0 . 7 3 3 8 5 1 E - 02 - 0 . 3 6 1 9 4 7 E - 0 1 - 0 . 2 5 2 5 1 8
198 0 . 5 9 2 5 1 4 E - 0 1 0 . 1 1 0 2 1 7 E - 01 - 0 . 5 7 4 2 5 2 E - 0 3 0 . 3 1 8 1 2 6 E - 0 1 - 0 . 4 0 0 8 6 5 E - 0 1 0 . 2 0 1 5 0 3
199 0 . 1 6 5 9 0 3 E - 0 1 0 . 8 7 2 0 1 5 E - 0 2 0 . 1 0 8 2 9 1 E - 03 0 . 4 0 4 3 1 5 E - 0 1 - 0 . 1 6 7 7 3 0 E - 0 1 0 . 3 2 5 6 7 4
200 O.OOOOOOE+OO 0 . 8 2 1 6 1 8 E - 02 0 . 7 0 1 7 4 8 E - 0 3 - 0 . 1 1 6 6 1 5 E - 0 1 - 0 . 6 2 6 0 8 6 E - 02 - 0 . 2 5 0 7 4 7
201 0 . 7 3  7 5 8 6 E - 01 0 . 5 9 5 1 7 1 E - 0 2 0 . 1 3 1 6 5 7 E - 0 2 - 0 . 4 5 7 3 4 7 E - 0 1 - 0 . 4 3 2 1 8 5 E - 0 1 - 0 . 5 8 5 3 3 5
202 0 . 1 2 0 2 2 0 0 . 8 3 8 7 7 1 E - 1 6 0 .  1 5 9 7 6 7 E - 0 2 , 0 . 1 4 2 7 5 4 E - 14 - 0 . 6 6 6 4 6 9 E - 01 - 0 . 2 3 6 2 8 8 E
203 0 . 7 3  75 86E - 0 1 - 0 . 5 9 5 1 7 1 E - 0 2 0 . 1 3 1 6 5 7 E - 0 2 0 . 4 5 7 3 4 7 E - 01 - 0 . 4 3 2 1 8 5 E - 0 1 0 . 5 8 5 3 3 5
204 0 .OOOOOOE + OO - 0 . 8 2 1 6 1 8 E - 0 2 0 . 7 0 1 7 4 8 E - 0 3 0 . 1 1 6 6 1 5 E - 0 1 - 0 . 6 2 6 0 8 6 E - 02 0 . 2 5 0 7 4 7
205 0 .  16 5 9 0 3 E - 01 - 0 . 8 7 2 0 1 5 E - 0 2 0 . 1 0 8 2 9 1 E - 0 3 - 0 . 4 0 4 3 1 5 E - 01 - 0 . 1 6 7 7 3 0 E - 01 - 0 . 3 2 5 6 7 4
206 0 . 5 9 2 5 1 4 E - 0 1 - 0 . 1 1 0 2 1 7 E - 01 - 0 . 5 7 4 2 5 2 E - 0 3 - 0 . 3 1 8 1 2 6 E - 01 - 0 . 4 0 0 8 6 5  E - 0 1 - 0 . 2 0 1 5 0 3
207 0 . 5 5 9 5 3 9 E - 0 1 - 0 . 1 4 5 0 0 7 E - 0 1 - 0 . 1 5 9 0 0 7 E - 02 - 0 . 7 3 3 8 5 1 E - 02 - 0 . 3 6 1 9 4 7 E - 0 1 0 . 2 5 2 5 1 8
208 0 .OOOOOOE+OO - 0 . 1 6 1 3 4 7 E - 0 1 - 0 . 2 9 5 5 4 3 E - 0 2 - 0 . 7 2 8 6 0 0 E - 02 0 . 1 3 7 5 4 5 E - 02 0 . 4 9 1 4 4 0
209 O.OOOOOOE+OO 0 . 1 3 4 8 4 4 E - 01 - 0 . 3 4 4 7 8 8 E - 0 2 0 . 7 1 4 4 4 6 E - 0 2 0 . 1 9 4 5 6 8 E - 0 2 - 0 . 4 0 8 1 5 2
2 ID- 0 . 4 6 4 4 6 8 E  - 0 1 0 . 1  21 251- E - 01 - 0 .  18 7 6 9 2 E - 02 0 . 6 0 5 4 3 5 E  - 02 - 0 . 3 8 7 7 0 8 E - 01 - 0 . 2 0 8 9 5 9
211 0 . 4 9 0 1 7 1 E - 0 1 0 . 9 2 3 9 9 7 E - 02 - 0 . 6 8  5 9 6 9 E - 03 0 . 3 7 9 2 4 4 E - 0 1 - 0 . 4 1 6 6 9 5 E - 0 1 0 . 1 6 8 9 6 6
212 0 . 1 3 4 3 9 2 E - 01 0 . 7 3 4 2 1 2 E - 0 2 0 . 1 3 0 5 8 4 E - 0 3 0 . 5 1 0 7 2 8 E - 01 - 0 . 1 5 7 5 8 3 E - 0 1 0 . 2 7 0 3 0 7
213 O.OOOOOOE+OO 0 . 6 9 3 2 8 5 E - 0 2 0 . 8 5 2 3 4 2 E - 0 3 - 0 . 9 7 1 2 1 7 E - 0 2 - 0 . 7 3 9 6 9 6 E - 02 - 0 . 2 1 4 2 0 3
214 0 . 6 2 3 2 0 6 E - 0 1 0 . 5 0 2 1  4 4 E - 0 2 0 . 1 5 9 8 8 6 E - 0 2 - 0 . 5 1 4 7 7 6 E - 0 1 - 0 . 5 5 2 4 9 1 E - 0 1 - 0 . 4 9 3 6 2 0
215 0 . 1 0 1 4 7 7 0 . 1 2 3 3 2 1 E - 15 0 . 1 9 3 9 3 6 E - 0 2 - 0 . 5 8 7 0 9 8 E - 1 4 - 0 . 8 4 6 9 0 1 E - 0 1 - 0 . 1 2 9 0 5 0 E
216 0 . 6 2 3 2 0 6 E - 0 1 - 0 . 5 0 2 1 4 4 E - 0 2 0 . 1 5 9 8 8 6 E - 0 2 0 . 5 1 4 7 7 6 E - 0 1 - 0 . 5 5 2 4 9 1 E - 0 1 0 . 4 9 3 6 2 0
217 O.OOOOOOE+OO - 0 . 6 9 3  285  E - 02 0 . 8 5  2 3 4 2 E - 03 0 . 9 7 1 2 1 7 E - 02 - 0 . 7 3 9 6 9 6 E - 02 0 . 2 1 4 2 0 3
218 0 . 1 3 4 3 9 2 E - 0 1 - 0 . 7 3 4 2 1 2 E - 0 2 0 . 1 3 0 5 8 4 E - 0 3 - 0 . 5 1 0 7 2 8 E - 0 1 - 0 . 1 5 7 5 8 3 E - 0 1 - 0 . 2 7 0 3 0 7
219 0 . 4 9 0 1 7 1 E - 0 1 - 0 . 9 2 3 9 9 7 E - 02 - 0 . 6 8 5 9 6 9 E - 03 - 0 . 3 7 9 2 4 4 E - 0 1 - 0 . 4 1 6 6 9 5  E - 0 1 - 0 . 1 6 8 9 6 6
220 0 . 4 6 4 4 6 8 E - 0 1 - 0 . 1 2 1 2 5 1 E - 0 1 - 0 . 1 8 7 6 9 2 E - 02 - 0 . 6 0 5 4 3 5 E - 0 2 - 0 . 3 8 7 7 0 8 E - 0 1 0 . 2 0 8 9 5 9
221 O.OOOOOOE+OO - 0 . 1 3 4 8 4 4 E - 0 1 - 0 . 3 4 4 7 8 6 E - 02 - 0 . 7 1 4 4 4 6 E - 0 2 0 . 1 9 4 5 6 8 E - 0 2 0 . 4 0 8 1 5 2
222 O.OOOOOOE+OO 0 . 1 0 5 2 9 3 E - 0 1 - 0 . 3 8 4 4 1  9 E - 0 2 0 . 6 9 0 7 5 9 E - 02 0 . 2 4 1 7 5 5 E - 0 2 - 0 . 3 2 0 5 3 9 Z5
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J

NODE UX UY UZ ROTX ROTY ROTZ

NOTE - AL L  D I S P L A C E M E N T S  ARE IN NODAL COORDI NATE  S Y S T E M S .  SOME NODAL COORD.  SYSTEMS  MAY NOT 
BE P A R A L L E L  TO THE GLOBAL  C A R T E S I A N  S Y S T E M .  SEE NODE LOCATI ON PR I NTOUT  FOR ROTATI ON A N G L E S .

223 0 . 3 6 4 9 4 3 E - 0 1 0 . 9 4 6 3 6 9 E - 02 - 0 . 2 1 1 0 7 1 E - 0 2 0 . 4 7 7 0 5 8 E - 0 2 - 0 . 4 0 5 0 7 2 E - 01 - 0 . 1 6 4 6 6 4
22 4 0 . 3 8 6 3 6 6 E - 01 0 . 7 1 9 4 7 5 E - 0 2 - 0 . 7 7 8 7 0 7 E - 03 0 . 4 2 8 7 4 6 E - 01 - 0 . 4 2 4 4 5 4 E - 0 1 0 . 1 3 1 5 1 1
225 0 . 1 0 8 0 3 9 E - 0 1 0 . 5 6 9 4 1 2 E - 0 2 0 . 1 4 7 4 0 3 E - 0 3 0 . 5 9 9 2 6 9 E - 01 - 0 .  1 4 5 7 4 1 E - 0 1 0 . 2 1 2 4 1 1
226 0 . 0 0 0 0 0 0 E + 0 0 0 . 5 3 6 5 5 3 E - 02 0 . 9 7 4 9 3  I E - 0 3 - 0 . 7 7 9 0 4 2 E - 02 - 0 . 8 2 9 7 2 6 E - 0 2 - 0 . 1 6 3 8 4 3
227 0 . 4 8 1 6 1 0 E - 0 1 0 . 3 8 8 6 4 9 E - 0 2 0 . 1 8 2 9 7 4 E - 0 2 - 0 . 5 5 8 6 9 7 E - 0 1 - 0 . 6 5 3 0 3 5 E - 0 1 - 0 . 3 8 2 1 5 2
228 0 . 7 8 4 9 3 4 E - 01 0 . 2 8 0 1 6 1 E - 1 5 0 . 2 2 1 8 9 8 E - 0 2 - 0 . 8 1 8 6 3 3 E - 1 4 - 0 . 9 9 7 5 0 0 E - 0 1 0 . 8 6 2 0 1 4 E - 14
229 0 . 4 8 1 6 1 0 E - 0 1 - 0 . 3 8 8 6 4 9 E - 0 2 0 . 1 8 2 9 7 4 E - 0 2 0 . 5 5 8 6 9 7 E - 0 1 - 0 . 6 5 3 0 3 5 E - 0 1 0 . 3 8 2 1 5 2
230 0 . 0 0 0 0 0 0 E + 0 0 - 0 . 5 3 6 5 5 3 E - 0 2 0 . 9 7 4 9 3 1 E - 03 0 . 7 7 9 0 4 2 E - 02 - 0 . 8 2 9 7 2 6 E - 02 0 . 1 6 3 8 4 3
231 0 . 1 0 8 0 3 9 E - 0 1 - 0 . 5  6 9 4 1 2 E - 02 0 . 1 4 7 4 0 3 E - 0 3 - 0 . 5 9 9 2 6 9 E - 01 - 0 .  1 4 5 7 4 1 E - 0 1 - 0 . 2 1 2 4 1 1
232 0 . 3 8 6 3 6 6 E - 01 - 0 . 7 1 9 4 7 5  E - 02 - 0 . 7 7 8 7 0 7 E - 03 - 0 . 4 2 8 7 4 6 E - 0 1 - 0 . 4 2 4 4 5 4 E - 01 - 0 . 1 3 1 5 1 1
233 0 . 3 6 4 9 4 3 E - 01 - 0 . 9 4 6 3 6 9 E - 02 - 0 . 2 1 1 0 7 1 E - 02 - 0 . 4 7 7 0 5 8 E - 02 - 0 . 4 0 5 0 7 2 E - 0 1 0 . 1 6 4 6 6 4
234 0 . OOOOOOE+OO - 0 . 1 0 5 2 9 3 E - 0 1 - 0 . 3 8 4 4 1 9 E - 0 2 - 0 . 6 9 0 7 5 9 E - 0 2 0 . 2 4 1 7 5 5 E - 0 2 0 . 3 2 0 5 3 9
235 0 . 0 0 0 0 0 0 E  + 00 0 . . 728942E  - 02 - 0 . 4 1 7 7 4 5 E - 0 2 0 . 7 9 8 9 8 9 E - 02 0 . 2 6 0 0 3 9 E - 0 2 - 0 . 2 2 5 9 4 4
236 0 . 2 5 7 6 3 4 E - 0 1 0 . 6 5 4 2 2 5 E - 0 2 - 0 . 2 2 7 9 7 8 E - 02 0 . 5 9 9 6 8 9 E - 02 - 0 . 4 5 1 8 7 8 E - 0 1 - 0 . 1 1 7 2 8 1
237 0 . 2 7 5 3 9 0 E - 0 1 0 . 4 9 3 6 2 6 E - 0 2 - 0 . 8 2 9 1 7 3 E - 0 3 0 . 4 6 5 9 9 6 E - 0 1 - 0 . 4 7 8 2 6 7 E - 0 1 0 . 9 0 1 6 3 8 E - 0 1
238 0 . 8 1 5 1 0 0 E - 02 0 . 3 8 5 7 0 8 E - 02 0 . 1 7 3 9 5 5 E - 0 3 0 . 6 4 3 0 6 1 E - 0 1 - 0 . 1 7 0 9 6 3 E - 0 1 0 . 1 4 9 9 9 9

. 239 0 .OOOOOOE+OO 0 . 3 6 1 0 6 5 E - 02 0 . 1 0 6 6 7 2 E - 0 2 - 0 . 9 7 7 2 2 0 E - 0 2 - 0 . 9 0 6 8 7 7 E - 02 - 0 . 1 0 6 0 9 4
240 0 . 3 2 2 6 9 9 E - 0 1 0 . 2 6 1 6 2 3 E - 0 2 0 . 1 9 8 9 4 3 E - 0 2 - 0 . 6 1 7 5 2 6 E - 0 1 - 0 . 6 9 6 7 4 5 E - 01 - 0 . 2 5 7 5 5 2
241 0 . 5 2 7 5 3 2 E - 0 1 0 . 3 7 1 6 2 1 E - 15 0 . 2 4 0 9 8 5 E - 0 2 - 0 . 2 2 8 5 1 3 E - 1 4 - 0 . 1 0 6 5 0 9 0 . 2 1 8 4 9 5 E - 1 3
242 0 . 3 2 2 6 9 9 E - 01 - 0 . 2 6 1 6 2 3 E - 0 2 0 . 19 8 9 4 3 E  - 02 0 . 6 1 7 5 2 6 E - 0 1 - 0 . 6 9 6 7 4 5 E - 0 1 . 0 . 2 5 7 5 5 2
243 0 . OOOOOOE+OO - 0 . 3 6 1 0 6 5 E - 0 2 0 . 1 0 6 6 7 2 E - 02 0 . 9 7 7 2 2 0 E - 0 2 - 0 . 9 0 6 8 7 7 E - 02 0 . 1 0 6 0 9 4
244 0 . 8 1 5 1 0 0 E - 0 2 - 0 . 3 8 5  7 0 8 E - 02 0 . 1 7 3 9 5 5  E - 03 - 0 . 6 4 3 0 6 1 E - 0 1 - 0 . 1 7 0 9 6 3 E - 0 1 - 0 . 1 4 9 9 9 9
245 . 0 . 2 7 5 3 9 0 E - 0 1 - 0 . 4 9 3 6 2 6 E - 0 2 - 0 . 8 2 9 1 7 3 E - 0 3 - 0 . 4 6 5 9 9 6 E - 01 - 0 . 4 7 8 2 6 7 E - 01 - 0 . 9 0 1 6 3 8 E - 0 1
246 0 . 2 5 7 6 3 4 E - 0 1 - 0 . 6 5 4 2 2 5 E - 0 2 - 0 . 2 2 7 9 7 8 E - 02 - 0 . 5 9 9 6 8 9 E - 0 2 - 0 . 4 5 1 8 7 8 E - 0 1 0 . 1 1 7 2 8 1
247 0 . OOOOOOE+OO - 0 . 7 2 8 9 4 2 E - 02 - 0 . 4 1 7 7 4 5 E - 02 - 0 . 7 9 8 9 8 9 E - 02 0 . 2 6 0 0 3 9 E - 0 2 0 . 2 2 5 9 4 4
248 0 .OOOOOOE+OO 0 . 3 7 5 0 5 0 E - 02 - 0 . 4 4 2 3 6 0 E - 02 0 . 9 8 1 7 6 9 E - 02 0 . 2 1 9 5 7 0 E - 0 2 - 0 . 1 1 8 4 1 0
249 0 . 1 3 5 3 8 1 E - 01 0 . 3 3 6 0 7 5 E - 0 2 - 0 . 2 3 7 9 7 9 E - 0 2 0 . 9 2 2 1 5 5 E - 0 2 - 0 . 5 1 8 5 3 9 E - 0 1 - 0 . 6 2 1 3 6 4 E - 0 1
250 0 . 1 4 6 1 9 4 E - 0 1 0 . 2 5 1 4 5 7 E - 0 2 - 0 . 8 4 1 7 8 7 E - 03 0 . 4 8 7 7 6 6 E - 0 1 - 0 . 5 6 3 4 3 6 E - 0 1 0 . 4 5 7 5 7 1 E - 0 1
251 0 . 4 5 7 4 6 0 E - 0 2 0 . 1 9 3 6 6 2 E - 0 2 0 . 2 0 4 4 4 5 E - 03 0 . 6 2 8 7 9 4 E - 01 - 0 . 2 2 0 4 1 5 E - 0 1 0 . 7 8 7 1 2 7 E - 0 1
252 0 . OOOOOOE+OO 0 . 1 7 9 9 3 3 E - 0 2 0 . 1  1 2 3 9 9 E - 02 - 0 . 1 4 0 8 4 5 E - 0 1 - 0 . 9 3 2 8 9 3 E - 02 - 0 . 5 0 4 0 7 6 E - 0 1
253 0 . 1 6 0 0 7 1 E - 0 1 0 . 1 3 0 4 4 2 E - 02 0 . 2 0 7 6 2 6 E - 02 - 0 . 6 5 7 3 0 6 E - 0 1 - 0 . 6 9 4 1 7 1 E - 01 - 0 . 1 2 8 4 2 1
254 • 0 . 2 6 2 6 2 8 E - 01 0 . 2 6 6 0 4 5 E  - 1 5 0 . 2 5 1 1 0 9 E - 0 2 0 . 6 1 8 8 5 1 E - 1 4 - 0 . 1 0 6 8 0 6 0 . 1 8 0 3 1 0 E - 13
255 0 . 1 6 0 0 7 1 E - 0 1 - 0 . 1 3 0 4 4 2 E - 0 2 0 . 2 0 7 6 2 6 E - 02 0 . 6 5 7 3 0 6 E - 01 t 0 . 6 9 4 1 7 1 E - 01 0 . 1 2 8 4 2 1
256 0 . OOOOOOE+OO - 0 . 1 7 9 9 3 3 E - 0 2 0 . 1 1 2 3 9 9 E - 0 2 0 . 1 4 0 8 4 5 E - 0 1 - 0 . 9 3 2 8 9 3 E - 02 0 . 5 0 4 0 7 6 E - 0 1
257 0 . 4 5 7 4 6 0 E - 02 - 0 . 1 9 3 6 6 2 E - 0 2 0 . 2 0 4 4 4 5 E - 0 3 - 0 . 6 2 8 7 9 4 E - 0 1 - 0 . 2 2 0 4 1 5 E - 0 1 - 0 . 7 8 7 1 2 7 E - 0 1
258 0 . 1 4 6 1 9 4 E - 0 1 - 0 . 2 5 1 4 5 7 E - 0 2 - 0 . 8 4 1  7 8 7 E - 03 - 0 . 4 8 7 7 6 6 E - 0 1 - 0 . 5 6 3 4 3 6 E - 0 1 - 0 . 4 5 7 5 7 1 E - 0 1
259 0 . 1 3 5 3 8 1 E - 0 1 - 0 . 3 3 6 0 7 5 E - 0 2 - 0 . 2 3 7 9 7 9 E - 02 - 0 . 9 2 2 1 5 5 E - 0 2 - 0 . 5 1 8 5 3 9 E - 0 1 0 . 6 2 1 3 6 4 E - 0 1
260 0 . OOOOOOE+OO - 0 . 3 7 5 0 5 0 E - 0 2 - 0 . 4 4 2 3 6 0 E - 02 - 0 . 9 8 1 7 6 9 E - 0 2 0 . 2 1 9 5 7 0 E - 0 2 0 . 1 1 8 4 1 0
261 0 . OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 4 5 1 7 3 7 E - 0 2 0 . 1 0 6 5 8 3 E - 0 1 0 . 2 6 0 2 8 6 E - 02 - 0 . 2 6 0 1 9 8 E - 02
262 0 . OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 2 4 1 2 5 5 E - 0 2 0 . 9 8 5 4  74 E - 02 - 0 . 5 4 9 7 1 2 E - 0 1 - 0 . 1 2 6 3 7 6 E - 02
263 0 . OOOOOOE+OO 0 . OOOOOOE+OO - 0 . 8 4 1 3 0 9 E - 03 0 . 5 1 4 7 9 3 E - 0 1 - 0 . 6 0 5 2 9 5 E - 0 1 0 . 1 5 8 5  7 7 E - 02
264 0 . OOOOOOE + OO 0 . OOOOOOE+OO 0 . 2 1 8 3 5 2 E - 03 0 . 6 6 7 6 3 2 E - 01 - 0 . 2 4 6 2 3 9 E - 01 0 . 4 3 5 2 2 4 E - 0 2
265 0 . OOOOOOE+OO 0 . OOOOOOE+OO 0 . 1 1 4 3 4 7 E - 0 2 - 0 . 1 7 8 7 6 4 E - 0 1 - 0 . 9 4 4 5 3 1 E - 0 2 - 0 . 1 2 5 9 6 4 E - 02
266 0 . OOOOOOE+OO 0 .OOOOOOE+OO 0 . 2 1 0 2 6 2 E - 0 2 - 0 . 7 3 9 3 3 5 E - 0 1 - 0 . 6 8 5 9 8 5 E - 01 - 0 . 5 4 7 0 8 5 E - 0 2
267 0 . OOOOOOE + OO 0 .OOOOOOE + OO 0 . 2 5 4 1 1 5 E - 0 2 0 . 1 0 1 4 7 9 E -  13 - 0 . 1 0 5 8 9 1 0 . 5 3 7 2 8 0 E - 15
268 0 . OOOOOOE+OO 0 . OOOOOOE + OO 0 . 2 1 0 2 6 2 E - 0 2 0 . 7 3 9 3 3 5 E - 0 1 - 0 . 6 8 5 9 8 5 E - 0 1 0 . 5 4 7 0 8 5 E - 02
269 0 . OOOOOOE + OO 0 . OOOOOOE + OO 0 . 1  1 4 3 4 7 E - 02 0 . 1 7 8 7 6 4 E - 0 1 - 0 . 9 4 4 5 3 1 E - 0 2 0 . 1 2 5  964  E - 02
270 0 . OOOOOOE+OO 0 . OOOOOOE + OO 0 . 2 1 8 3 5 2 E - 0 3 - 0 . 6 6 7 6 3 2 E - 0 1 - 0 . 2 4 6 2 3 9 E - 01 - 0 . 4 3 5 2 2 4 E - 0 2
271 0 . OOOOOOE + OO 0 .OOOOOOE + OO - 0 . 8 4 1 3 0 9 E - 0 3 - 0 . 5 1 4 7 9 3 E - 0 1 - 0 . 6 0 5 2 9 5 E - 0 1 - 0 . 1 5 8 5 7 7 E - 0 2
272 0 . OOOOOOE + OO 0 . OOOOOOE + OO - 0 . 2 4 1 2 5 5 E - 0 2 - 0 . 9 8 5 4 7 4 E - 0 2 - 0 . 5 4 9 7 1 2 E - 01 0 . 1 2 6 3 7 6 E - 0 2
273 0 . OOOOOOE + OO O.OO0OOOE+OO - 0 . 4 5 1 7 3 7 E - 0 2 - 0 . 1 0 6 5 8 3 E - 0 1 0 . 2 6 0 2 8 6 E - 02 0 . 2 6 0 1 9 8 E - 0 2

MAXIMUMS
NODE 150 156 273 268 254 151
VALUE 0 . 1 5 7 5 6 2 - 0 . 2 1 0 8 6 6 E - 0 1 - 0 . 4 5 1 7 3 7 E - 0 2 0 . 7 3 9 3 3 5 E - 0 1 - 0 . 1 0 6 8 0 6 0 . 7 6 6 9 8 0
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MODAL ANALYSIS OF GilIDEMAY SHEET



ANSVS-PC 4.4AL MAT 8 1.982 8:38:82 PLOT NO. 1 P O S H  D1SPL. STEP=1 ITER=1
U F U M M U
DSCA^l.728 XU =-l VV = -l
§I£T=1 .884 XF =2.831 2F =2.25 ANGZ=-98
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MODAL ANALYSIS OF GUIDEMAY SHEET



ANSVS-PC 4.4A1 MAV 8 1992 8:38:14 PLOT NO. 2 POST1 OISPL. STEP=1 IIER-5
m Qm m 9
DSCA=1.397 XU =-l VU =-l ZU =1 0181=1.804 XF =2.031 ZF =2.25 ANGZ=-90
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MODAL ANALYSIS OF GUIDEMAY SHEET



AN SVS-PC 4 .4 A 1  MAY 8  1 9 9 2  8 : 3 8 : 3 3  PLOT NO. 3 POST1 O IS F L . STEP=1  IT E R -1 4

D S C A -1 .1 4 5  XII ~~1 VII =-l
B ? s r l= i  . 8 0 4  XF = 2 .0 3 1  ZF = 2 .2 5  A N G Z --9 0

^-
5-
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Heat Transfer Analysis Of Levitation Box Bean



ANSVS-PC 4.4A1 SEP 4 1992 13:42:48 PLOT NO. 1 PREP7 ELEMENTS TVPE NUN
ns n 1ZU =1 «DIST=0.6 *XF =2.5 KVF =0.375

" g S c z ^ i! !5CENTROID HIDDEN

G f j c t o s e o  A m .
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Heat Transfer* Analysis Ot Levitation Box Bean
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Heat Transfer Analysis Of Leuft tation Box Bean
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Heat Transfer Analysis Of Levitation Box Beam
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Heat Transfer* Analysis Of Levitation Box Bean
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Magnetic Drag Guideway Heatloads for 20 
Second Headway (others by inverse proportion)

Velocity tn/s ISO 100 50 30

Magnetic Drag Newtons 15052 21368 40868 68107
(lbs) (3384) (4804) (9188) (15312)

Guideway AT 
Per Vehicle °C  

(°F)
0.09
(0.17)

0.13
(0.24)

0.25
(0.45)

0 .4 2
(0 .76 )

AT (Convection Only) °C 52 
(°F) (93)

61
(110) 89

(160)
136
(244)

AT est Convection 
+ Radiadon at e= . 4 for 
Anodized Aluminum °C 42

(°F) (75)
50
(90)

61
( 110)

72
(130)

% 1 — l o o o x  frW
3 x  2 . o S

Figure 98 Guideway heating

172
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Table 1 S E C TIO N  V II I  —  D IV IS IO N  2

TABLE 1
COEFFICIENTS OF THERMAL CONDUCTIVITY AND THERMAL DIFTUSIVITY

<

Temp.
(F)

Carbon Steel' Austenitic SS* 1 Low-Chrome Steel* High-Chrome Steel* £  Aluminum  ̂ j 1 Nickel-Chrome-Iron

TC4 5 TD* TC TD TC4 TD* TC TD TC TD TC TD

i. 70 31.50 0.5692 8.35 0.1498 18.95 0.3424 13.10 0.2414 120.75 3.3753 8.40 0.1406
100 31.00 0.5509 8.40 0.1495 18.90 0.3387 13.30 0.2410 121.25 3.3469 8.50 0.1441

f '■*, 150 30.50 0.5241 8.67 0.1525 18.85 0.3350 13.55 0.2394 122.00 3.3084 8.80 0.1444
1 200 30.00 0.5246 8.90 0.1548 18.80 0.3287 13.80 0.2379 123.00 3.2807 9.00 0.1460
„ 1 250 29.50 0.5075 9.12 0.1568 18.75 0.3226 14.05 0.2366 123.75 3.2523 9.30 0.1491

- 300 29.10 0.4928 9.35 0.1589 18.70 0.3167 14.30 0.2362 124.50 3.2252 9.50 0.1505
350 28.60 0.4770 9.56 0.1601 18.65 0.3110 14.55 0.2350 125.50 3.2075 9.75 0.1521
400 28.10 0.4616 9.80 0.1630 18.60 0.3055 14.80 0.2338 126.25 3.1956 10.00 0.1549k 450 27.60 0.4467 10.00 0.1639 18.55 0.3003 15.05 0.2327 127.00 3.1709 10.25 0.1565

„ 500 27.20 0.4338 10.23 0.1659 18.50 0.2951 15.30 0.2316 128.00 3.1616 10.50 0.1586
550 26.70 0.4198 10.45 0.1684 18.45 0.2901 15.60 0.2306 128.75 3.1512 10.75 0.1613

--- , 600 26.20 0.4061 10.70 0.1707 18.40 0.2852 15.85 0.2305 129.50 3.1364 11.00 0.1634
650 25.80 0.3915 10.90 0.1721 18.35 0.2784 16.10 0.2296 130.50 3.1390 11.25 0.1653

» J 700 25.30 0.3763 11.10 0.1736 18.30 0.2722 16.35 0.2288 131.25 3.1296 11.50 0.1673
750 24.80 0.3616 11.35 0.1757 18.25 0.2661 16.60 0.2280 132.25 3.1266 11.75 0.1692
800 24.30 0.3450 11.55 0.1778 18.20 0.2584 16.85 0.2273 133.00 3.1191 12.00 0.1718
850 23.90 0.3305 11.80 0.1799 18.15 0.2510 17.10 0.2266 133.75 3.1107 12.30 0.1744

( 900 23.40 0.3033 11.95 0.1806 18.10 0.2446 17.35 0.2260 134.52 3.1039 12.55 0.1762
950 22.90 0.2979 12.20 0.1833 18.05 0.2358 17.60 0.2254 135.25 3.1019 12.85 0.1794

1000 22.40 0.2830 12.42 0.1849 18.00 0.2274 17.90 0.2268 136.25 3.1056 13.15 0.1819

] f 1050 22.00 0.2703 12.70 0.1880 17.95 0.2205 18.15 0.2276 13.40 0.1844
/ 1100 21.50 0.2570 12.90 0.1890 17.90 0.2139 18.40 0.2297 13.70 0.1874u 1150 21.00 0.2402 13.10 0.1918 17.85 0.1999 18.65 0.2325 14.00 0.1905

1200 20.50 0.2299 13.30 0.1931 17.80 0.1996 18.90 0.2353 14.30 0.1928
f— 1250 20.00 0.2173 13.55 0.1957 17.75 0.1929 19.15 0.2403 14.55 0.1951
i \ 1300 19.60 0.2055 13.80 0.1985 17.70 0.1854 19.40 0.2446 14.65 0.1981

\ 1 1350 18.70 0.1926 14.00 0.2001 17.65 0.1780 19.65 0.2496 15.20 0.2017
1400 18.70' 0.1859 14.20 0.2019 17.60 0.1747 19.90 0.2547 15.45 0.2040
1450 18.30 0.1704 14.40 0.2038 17.55 0.1633 20.15 0.2592 15.70 0.2062n 1500 17.70 0.1577 14.65 0.2070 17.50 0.1559 20.45 0.2651 16.00 0.2098

NOTES:
(1) This group includes carbon and carbon-molybdenum steels.
(2) Austenitic stainless steels include those having 18 Cr-8 Mi through and including those having 25 Cr-20 Ni.
(3) This group includes those chrome steels containing 12 Cr and 17 Cr.

> j (4) TC equals thermal conductivity, Btu/hr. ft. F.
(5) TD equals thermal diffusivity, ft2/hr. Thermal diffusivity equals:

Thermal Conductivity (Btu/hr, ft, F) 
Density (Ib/ft3) x Specific Heat (Btu/lb, F)

(6)3% Max. Cr.

■ L .
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TABLE A-3
P h y s ic a l  P r o p e r t ie s  or G a s e s , L iq u id s , a k d  L iq u id  M e t a l s  

(All Gas Properties Are for Atmospheric Pressure)

GASES

T
(F )

P
(lbm/cu

4
(B tu /
ltte F )

» X10» 
( lb . / 
f t  sec)

f X 10* 
(s q ft/ 
see)

k
(B tu / 

h r f t  F )
F r

a
(s q ft/h r)

ff X  10*
U /F )

(1 /F  c u ft)

,_______C$ 3 ___________
0 0.086 0.239 1.110 0.130 1 0.0133 0.73 0.646 2.18 4.2 X  10«

32 0.081 0.240 1.165 0.145 | 0.0140 0.72 0.720 2.03 3.16
100 0.071 0.240 1.285 0.180 1 0.0154 0.72 0.905 1.79 1.76
200 0.060 0.241 1.440 0.239 1 0.0174 0.72 1.20 1.52 0.850
300 0.052 0.243 1.610 0.306 1 0.0193 0.71 1.53 1.32 0.444
400 0.046 0.245 1.750 0.378 1 0.0212 0.689 1.88 1.16 0.258
500 0.0412 0.247 1.890 0.455 1 0.0231 0.683 2.27 1.04 0.159
600 0.0373 0.250 2.000 0.540 i 0.0250 0.685 2.68 0.943 0.106
700 0.0341 0.253 2.14 0.625 1 0.0268 0.690 3.10 0.862 70.4 X  103
800 0.0314 0.256 2.25 0.717 j 0.0286 0.697 3.56 0.794 49.8
900 0.0291 0.259 2.36 0.815 j 0.0303 0.705 .4.02 0.735 36.0

1000 0.0271 0.262 2.47 0.917 I 0.0319 0.713 4.50 0.685 26.5
1500 0.0202 0.276 3.00 1.47 I 0.0400 0.739 7.19 0.510 7.45
2000 0.0161 0.286 3.45 2.14 1 0.0471 0.753 10.2 0.406 2.84
2500 0.0133 0.292 3.69 2.80 | 0.051 0.763 13.1 0.338 1.41
3000 0.0114 0.297 3.86 3.39 | 0.054 0.765 16.0 0.289 0.815

Steam

212 0.0372 0.451 0.870 0.234 0.0145 0.96 0.864 1.49 0.877 X  10*
300 0.0328 0.456 1.000 0.303 0.0171 0.95 1.14 1.32 0.459
400 0.0288 0.462 1.130 0.395 0.0200 0.94 1.50 1.16 0.243
500 0.0258 0.470 1.265 0.490 0.0228 0.94 1.88 1.04 0.139
600 0.0233 0.477 1.420 0.610 0.0257 0.94 2.31 0.943 82 X  10*
700 0.0213 0.485 1.555 0.725 0.0288 0.93 2.79 0.862 52.1
800 0.0196 0.494 1.700 0.855 0.0321 0.92 3.32 0.794 34.0
900 0.0181 0.50 1.810 0.987 0.0355 0.91 3.93 0.735 23.6

1000 0.0169 0.51 1.920 1.13 0.0388 0.91 4.50 0.685 17.1
1200 0.0149 0.53 2.14 1.44 0.0457 0.88 5.80 0.603 9.4
1400 0.0133 0.55 2.36 1.78 0.053 0.87 7.25 0.537 5.49
1600 0.0120 0.56 2.58 2.14 0.061 0.87 9.07 0.485 3.38
1800 0.0109 0.58 2.81 2.58 0.068 0.87 10.8 0.442 2.14
2000 0.0100 0.60 3.03 3.03 0.076 0.86 12.7 0.406 1.43
2500 0.0083 0.64 3.58 4.30 0.096 0.86 18.1 0.338 0.603
3000 0.0071 0.67 4.00 5.75 0.114 0.86 24.0 0.289 0.293

Oxygen

0 1 0.0955 0.2185 1.215 0.127 0.0131 0.73 0.627 2.18 4.33 X  10*
100 ! 0.0785 0.2200 1.420 0.181 0.0159 0.71 0.880 1.79 1.76
200 i 0.0666 0.2228 1.610 0.242 0.0179 0.722 1.20 ‘ 1.52 0.84
400 1 0.0511 0.2305 1.955 0.382 0.0228 0.710 1.94 1.16 0.256
600 | 0.0415 0.2390 2.26 0.545 0.0277 0.704 2.79 0.943 0.103
800 I 0.0349 0.2465 2.53 0.725 0.0324 0.695 3.76 0.794 48.5 X  10s

1000 I 0.0301 0.2528 2.78 0.924 0.0366 0.690 4.80 0.685 25.8
1500 | 0.0224

!
0.2635 3.32 1.480 0.0465 0.677 7.88 0.510 7.50

595
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HEAT TRANSFER BY RADIATION 215

TABLE o-l
EmssrvrnEs o f  V 'a b io u s  Su b fa c e s

i
t Matebial

..... ....................

Wavelength and Avebage T empebatcbe

9.3m 
100 F

5.4m
300 F

3.6m 
1000 F

1.8a 
2500 F

0.6m
Sol&r

i  .Metals A
y f V  Aluminum J
\ PdUsSect....................................  ............. 0.04 0.05 0.08 0.19 ~ 0 .3
1__ Oxidized..................................................... 0.11 0.12 0.18

24-ST weathered................................... 0 .4 0.32 0.27
... Surface roofing....................................... 0.22

’ Anodized (at 1000 F ) ......................... 0.94 0.42 0.60 0.34
Brass

Polished..................................................... 0.10 0.10
Oxidized..................................................... 0.61

— , Chromium
Polished..................................................... 0.08 0.17 0.26 0.40 0.49

1 Copper
Polished...................................................... 0.04 0.05 0.18 0.17
Oxidized..................................................... 0.87 0.83 0.77

f  " Iron
1 Polished..................................................... 0.06 0.08 0.13 0.25 0.45( Cast, oxidized......................................... 0.63 0.66 0.76

Galvanized, new.................................... 0.23 0.42 0.66
Galvanized, dirtv.................................. 0.28 . . . . . . . . 0.90 0.89

r~ Steel plate, rough.................................. 0.94 0.97 0.98
1 Oxide........................................................... 0.96 __ 0.85 0.74
L j Molten........................................................ 0 .3-6 .4

Magnesium................................................... 0.07 6.13 0.18 0.24 0.30
~ 0 09 ~ 0 .15 2*

I- ’ Silver
... .

| Polished...................................................... 0.01 0.02 0.03 0.11
L_ Stainless steel

18-8. polished......................................... 0.15 0.18 0.22
18-8, weathered..................................... 0.85 0.85 0.851 Steel tube
Oxidized...................................................... 0.80

Tungsten filament..................................... 6.03 ~0.18 0.35t
Zinc

Polished..................................................... 0.02 0.03 0.04 0.06 0.46

i I Galvanized sheet................................... ~0 .25' 1 !,__ i Building and Insulating Materials
=% Asbestos paper............................................ 0.93 0.93

0.93 0 .9 0.93
Brick

Red............................................................... 0.93 0 .7
0 .9 ~0.75

Silica............................................................ 0 .9 . . . . ~ 0 .75 0.84
Magnesite refractory.......................... 0 .9 ~ 0 .4

Enamel, white............................................. 0 .9t 0.95 0.93 0.47
i__' Paper, white................................................. 0.95 0.82

__
0.25 0.28

Plaster............................................................. 0.91

/ V
t
)
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472 HEAT TRANSMISSION
T a b l e A-23. X orjial T o t a l E missivitt o p  V a r i o u s Su r f a c e s 

(Compiled by H. C. Hottel)

Surface , 1. deg Fa
1

Emissivity Reference
number

A. Metals and Their Oxides

Aluminum: 3
■^Highlv polished plate, 98.3 Vc, pure............. 440-1070 0.039-0.057 26

Polished.......................................................... 212 j 0.095 1
Rough polish................................................... 212 ! 0.18 ; 1
Rouen plate................................................ ioo | 0.055-0.07 j 25
Commercial sheet.......................................... 212 ! 0.09 i 1
Oxidized at 1110°F........................................ 390-11101 0.11-0.19 ! 23
Heavily oxidized............................................ 200-940 ; 0.20-0.31 2
Aluminum oxide............................................ 530-930 i 0.63-0.42 21
Aluminum oxide............................................ 930-1520i 0.42-0.26 21
Al-surfaeed roofing........................................ 100 | 0.216 15
Aluminum alloys1

Allov 75 ST : A , B,,C ............................... 75 io 11,0.10,0.08 36
Allov 75 ST: A '......................................... 450-900 : 0.22-0.16 36
Allov 75 ST: B\c........................................ 450-800 ! 0.20-0.18 36
Allov 75 ST: Ce.......................................... 450-930 ' 0.22-0.15 36
Allov 24 ST: A , B it C............................... 75 •; 0.09 36
Allov 24 ST :  A c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450-910 i 0.17-0.15 36
Allov 24 ST: B,‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450-940 i 0.20-0.16 36
Allov 24 ST: C‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450-860 i 0.16-0.13 36

Calorized surfaces, heated at 1110°F i *

Copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390-1110! 0.18-0.19 23
Steel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390-1110i 0.52-0.57 23

Brass:
Highly polished j

73.2 Cu. 26.7 Zn.......................................... 476-674 ‘ 0.028-0.031 26
62.4 Cu, 36.8 Zn. 0.4 Pb, 0.3 A1. . . . . . . . . . . . . . . . . . . . . . . . . . . 494-710 : 0.033-0:037 26
82.9 Cu, 17.0 Zn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530 : 0.030 26

Hard-rolled, polished, but direction of pol- •  
ishing visible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . j

1
70 0.038 25

Hard-roiled, polished, but somewhat a t - 1 
tacked . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !

1
73 | 0.043 25

Hard-rolled, polished, but traces of stearin : i
from polish left on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 1 0.053 25

Polished. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212 ! 0.06 1
Polished. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100-600 j 0.10 15
Rolled plate, natural surface...................... 72 | 0.06 25
Rolled plate, rubbed with coarse emery___ 72 ! 0.20 25
Dull plate........................................................ 120-660 i 0.22 32
Oxidized bv heating at 1110°F.................... 390-1110: 0.61-0.59 23

Chromium tsee nickel alloys for Xi-Cr steels i :  
- Polished.......................................................... 100-2000:- 0.08-0.36 ' 7-17

Polished. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212 | 0.075 j 1
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ANSYS - ENGI NEERI NG ANALYS I S  SYSTEM R E V I S I ON 4 . 4  A
ANS YS ( R )  COP Y R I GHT ( C )  1 9 7 1 ,  ' 7 8 ,  ' 8 2 ,  ' 8 3 ,  ' 8 5 ,  ' 8 6 ,  ' 8 7 ,  ' 8 9 ,  '
PROPRI ETARY DATA - UNAUTHORIZED US E ,  D I S T R I B U T I O N  OR DUPL I CAT I ON 
FOR SUPPORT CALL PHONE TUX

Heat  T r a n s f e r  A n a l y s i s  Of  L e v i t a t i o n  Box Beam ( 3 0  m / s ;  20 s Headway )

* * * * *  TEMPERATURE SOLUTION * * * * *  TI ME = 0 . 00 0 00 E  + 00 LOAD STEF
NODE TEMP NODE TEMP NODE TEMP

1 1 2 8 . 3 7 2. 1 2 3 . 8 7 3 1 1 9 . 5 5
6 1 0 7 . 0 8 7 1 0 3 . 0 1 8 9 8 . 9 7 0

1 1 8 6 . 9 8 7 12 8 2 . 9 5 1 13 7 8 . 8 3 4
16 1 1 9 . 5 6 17 1 1 5 . 3 6 18 1 1 1 . 2 2
21 9 8 . 9 9 6 22 9 4 . 9 9 7 23 9 1 . 0 2 7
26 7 8 . 9 9 4 27 1 2 7 . 9 6 28 1 2 3 . 7 5
31 1 1 1 . 3 0 32 1 0 7 . 1 8 33 1 0 3 . 1 0
36 9 1 . 1 4 7 37 8 7 . 2 6 8 38 8 3 . 4 2 5
41 1 2 3 . 7 8 42 1 1 9 . 7 4 43 1 1 5 . 5 9
46 1 0 3 . 2 2 47 9 9 . 1 7 9 48 9 5 . 1 9 3
51 8 3 . 8 5 1 52 8 0 . 4 3 1 53 1 2 7 . 6 6
56 1 1 5 . 8 4 57 1 1 1 . 6 5 58 1 0 7 . 4 9
61 9 5 . 3 0 9 62 9 1 . 3 7 1 63 8 7 . 5 3 5
66 1 2 7 . 8 4 67 1 2 3 . 9 2 68 1 1 9 . 5 7
71 1 0 6 . 7 8 72 1 0 2 . 6 5 73 9 8 . 6 0 0
76 8 6 . 9 0 3 > 77 8 3 . 2 2 8 78 8 0 . 3 4 4
81 11 6 . 9 1 82 1 1 2 . 3 2 83 1 0 7 . 8 2
86 9 5 . 2 5 3 87 9 1 . 4 3 9 88 8 7 . 8 4 0
91 7 8 . 8 4 0 92 1 2 4 . 5 5 93 1 1 9 . 3 6
96 1 0 4 . 5 7 97 1 0 0 . 0 1 98 9 5 . 7 1 2

101 8 4 . 6 8 0 102 8 1 . 6 9 4 103 7 9 . 0 2 0
106 . 1 1 7 . 2 7 107 1 1 1 . 6 6 108 1 0 6 . 2 7
111 9 1 . 8 4 6 112 8 7 . 7 8 2 113 8 4 . 1 6 5
116 7 6 . 2 1 7 117 7 4 . 2 8 0 118 1 2 1 . 5 2
121 103 . 01 122 9 7 . 4 3 8 123 9 2 . 2 4 8
126 7 9 . 6 5 3 127 7 6 . 6 4 8 128 7 4 . 3 0 6
131 119 . 61 132 1 1 2 . 7 7 133 1 0 6 . 1 8
136 8 8 . 3 7 4 137 8 3 . 4 5 3 138 7 9 . 1 3 1
141 7 1 . 8 8 0 142 7 1 . 7 5 1 143 1 1 7 . 5 0
146 9 6 . 4 4 8 147 8 9 . 9 3 9 148 8 4 . 0 4 9
151 7 3 . 9 8 6 152 1 1 5 . 4 5 153 1 0 8 . 5 7
156 8 7 . 0 4 2 157 8 2 . 4 7 2 158 1 1 5 . 9 8
161 1 2 8 . 3 7 162 1 2 3 . 8 7 163 1 1 9 . 5 5
166 1 0 7 . 0 8 167 1 0 3 . 0 1 168. . 9 8 . 9 7 0
171 8 6 . 9 8 7 172 8 2 . 9 5 1 173 7 8 . 8 3 4
176 1 1 9 . 5 6 177 1 1 5 . 3 6 178 1 1 1 . 2 2
181 9 8 . 9 9 6 182 9 4 . 9 9 7 183 9 1 . 0 2 7
186 7 8 . 9 9 4 187 1 2 7 . 9 6 188 1 2 3 . 7 5
191 1 1 1 . 3 0 192 1 0 7 . 1 8 193 1 0 3 . 1 0
196 9 1 . 1 4 7 197 8 7 . 2 6 8 198 8 3 . 4 2 5
201 1 2 3 . 7 8 202 1 1 9 . 7 4 203 1 1 5 . 5 9
206 1 0 3 . 2 2 207 9 9 . 1 7 9 208 9 5 . 1 9 3
211 8 3 . 8 5 1 212 8 0 . 4 3 1 213 1 2 7 . 6 6
216 1 1 5 . 8 4 217 1 1 1 . 6 5 218 1 0 7 . 4 9
221 9 5 . 3 0 9 222 9 1 . 3 7 1 223 8 7 . 5 3 5
226 1 2 7 . 8 4 227 1 2 3 . 9 2 228 1 1 9 . 5 7
231 1 0 6 . 7 8 232 1 0 2 . 6 5 233 9 8 . 6 0 0
236 8 6 . 9 0 3 237 8 3 . 2 2 8 238 8 0 . 3 4 4
241 1 1 6 . 9 1 242 1 1 2 . 3 2 243 1 0 7 . 8 2
246 9 5 . 2 5 3 247 9 1 . 4 3 9 248 8 7 . 8 4 0

. 251 7 8 . 8 4 0 252 1 2 4 . 5 5 253 1 1 9 . 3 6
256 1 0 4 . 5 7 257 1 0 0 . 0 1 258 9 5 . 7 1 2
261 8 4 . 6 8 0 262 8 1 . 6 9 4 263 7 9 . 0 2 0
266 1 1 7 . 2 7 267 1 1 1 . 6 6 268 1 0 6 . 2 7
271 9 1 . 8 4 6 272 8 7 . 7 8 2 273 8 4 . 1 6 5
276 7 6 . 2 1 7 277 7 4 . 2 8 0

_ J
- ■



1 4 0 1 9 5 - P C / L T - 4 . 4 A  HAY 1 , 1 9 9 0
9 0 ,  <91 SWANSON ANAL Y S I S  SYSTEMS ,  I NC .  AS UNPUBLI SHED WORK
I S  P R O H I B I T E D .  ALL  R I GHTS RESE RVE D.

1 2 . 9 9 3 3  SEP 1 7 , 1 9 9 2  CP= 1 7 2 . 9 1 0

1 I TERATI ON = 50 CUM. I T E R . =
NODE TEMP NODE TEMP

4 1 1 5 . 3 4 5 1 1 1 . 1 9
9 9 4 . 9 6 5 10 9 0 . 9 7 9

14 1 2 8 . 2 7 15 1 2 3 . 8 3
19 1 0 7 . 1 0 20 1 0 3 . 0 3
24 8 7 . 0 6 6 25 8 3 . 0 7 6
29 1 1 9 . 6 0 30 1 1 5 . 4 4
34 9 9 . 0 7 0 35 9 5 . 0 8 3
39 7 9 . 5 5 2 40 1 2 7 . 5 4
44 1 1 1 . 4 4 45 1 0 7 . 3 1
49 9 1 . 2 8 0 50 8 7 . 4 6 9
54 1 2 4 . 1 9 55 1 2 0 . 0 4
59 1 0 3 . 3 8 60 9 9 . 3 1 5
64 8 3 . 8 6 7 65 8 1 . 0 0 7
69 1 1 5 . 2 5 70 1 1 0 . 9 8
74 9 4 . 6 2 0 75 9 0 . 7 1 8
79 1 2 5 . 8 1 80 1 2 1 . 5 0
84 1 0 3 . 4 6 85 9 9 . 2 6 5
89 8 4 . 4 8 4 90 8 1 . 4 6 3
94 1 1 4 . 3 0 95 1 0 9 . 3 5
99 9 1 . 7 0 7 100 8 8 . 0 2 2

104 7 6 . 5 2 5 105 1 2 3 . 1 6
109 1 0 1 . 1 4 110 9 6 . 3 1 4
114 8 1 . 0 2 6 115 7 8 . 3 8 5
119 1 1 5 . 0 6 120 1 0 8 . 9 0
124 8 7 . 5 1 3 125 8 3 . 2 9 5
129 7 2 . 7 2 0 130 7 2 . 2 0 1
134 9 9 . 8 4 3 135 9 3 . 8 7 0
139 7 5 . 4 9 4 140 7 2 . 6 1 6
144 1 1 0 . 4 5 145 1 0 3 . 3 7
149 7 8 . 8 4 4 150 7 6 . 0 3 8
154 1 0 0 . 5 7 155 9 2 . 6 9 0
159 1 0 7 . 7 0 160 9 9 . 5 3 4
164 1 1 5 . 3 4 165 1 1 1 . 1 9
169 9 4 . 9 6 5 170 9 0 . 9 7 9
174 1 2 8 . 2 7 175 1 2 3 . 8 3
179 1 0 7 . 1 0 180 1 0 3 . 0 3
184 8 7 . 0 6 6 185 8 3 . 0 7 6
189 1 1 9 . 6 0 190 1 1 5 . 4 4
194 9 9 . 0 7 0 195 9 5 . 0 8 3
199 7 9 . 5 5 2 200 1 2 7 . 5 4
204 1 1 1 . 4 4 205 1 0 7 . 3 1
209 9 1 . 2 8 0 210 8 7 . 4 6 9
214 1 2 4 . 1 9 215 1 2 0 . 0 4
219 1 0 3 . 3 8 220 9 9 . 3 1 5
224 8 3 . 8 6 7 225 8 1 . 0 0 7
229 1 1 5 . 2 5 230 1 1 0 . 9 8
234 9 4 . 6 2 0 235 9 0 . 7 1 8
239 1 2 5 . 8 1 240 1 2 1 . 5 0
244 1 0 3 . 4 6 245 9 9 . 2 6 5
249 8 4 . 4 8 4 250 8 1 . 4 6 3
254 1 1 4 . 3 0 255 1 0 9 . 3 5
259 9 1 . 7 0 7 260 8 8 . 0 2 2
264 7 6 . 5 2 5 265 1 2 3 . 1 6
269 1 0 1 . 1 4 270 9 6 . 3 1 4
274 8 1 . 0 2 6 275 7 8 . 3 8 5

G
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278 121. 52
281 103.01 282 9 7 . 438 283 92. 248
266 79. 653 287 76. 648 288 74. 306
291 119.61 292 112. 77 293 106. 18
296 88. 374 297 83. 453 298 79.131
301 71. 880 302 71. 751 303 117. 50
306 96. 448 307 8 9 . 939 308 84. 049
311 73. 986 312 115. 45 313 108. 57
316 87. 042 317 82. 472 318 115. 98
321 131. 93

333 75.881
346 76. 064 347 131. 26

372 77. 997 373 129. 18
376 116.12 377 111. 87 378 107. 68
381 95. 413 382 91. 431 383 87. 499
386 128. 98

398 76. 970
411 74. 675 412 127. 50

437 71. 491 438 124.51
447 71. 329 448 70. 737

456 77.281 457 74. 552 458 72. 588
462 91. 055 463 85. 400

466 106.53 467 9 8 . 0 1 7
481 131.93

493 75.881
506 76. 064 507 131. 26

532 7 7. 997 533 129. 18
536 116.12 537 111. 87 538 107. 68
541 95. 413 542 91. 431 543 87. 499
546 128. 98

558 76. 970
571 74. 675 572 127. 50

597 71. 491 598 124.51
607 71. 329 608 70. 737

616 77.281 617 74. 552 618 72. 588
622 91. 055 623 85. 400

626 106.53 627 9 8. 017
1001 130.91 1002 77. 298 1003 103. 90
1006 83. 657 1007 130.91 1008 77. 298
1011 75. 156 1012 8 3. 657

2002 32. 000

MAXIMUM TEMPERATURE3 131. 93 AT NODE 461
MINIMUM TEMPERATURE3 32. 000 AT NODE 2002



279
284
289
294
299
304
309
314
319

334

359
374
379
384

399

424

449
459
464

494

519
534
539
544

559

584

609
619
624

1004
1009

1 1 5 . 0 6 280 1 0 8 . 9 0
8 7 . 5 1 3 285 8 3 . 2 9 5
7 2 . 7 2 0 290 7 2 . 2 0 1
9 9 . 8 4 3 295 9 3 . 8 7 0
7 5 . 4 9 4 300 7 2 . 6 1 6
1 1 0 . 4 5 305 1 0 3 . 3 7
7 8 . 8 4 4 3 10 7 6 . 0 3 8
1 0 0 . 5 7 315 9 2 . 6 9 0
1 0 7 . 7 0 ' 3 20 9 9 . 5 3 4

1 3 1 . 7 7

7 6 . 7 6 4 3 6 0 1 3 0 . 4 0
1 2 4 . 7 7 375 1 2 0 . 4 2
1 0 3 . 5 4 3 80 9 9 . 4 4 9
8 3 . 6 1 7 385 7 9 . 7 8 5

1 2 8 . 4 3

7 2 . 8 5 9 425 1 2 6 . 2 0

7 0 . 7 9 2 4 50 1 2 2 . 4 1
1 1 9 . 8 8
8 0 . 8 5 8 465 1 1 6 . 9 1

1 3 1 . 7 7

7 6 . 7 6 4 520 1 3 0 . 4 0
1 2 4 . 7 7 535 1 2 0 . 4 2
1 0 3 . 5 4 540 ' , 9 9 . 4  49 

y 9 . 7 8 58 3 . 6 1 7 545

1 2 8 . 4 3

7 2 . 8 5 9 585 1 2 6 . 2 0

7 0 . 7 9 2 6 10 1 2 2 . 4 1
1 1 9 . 8 8
8 0 . 8 5 8 625 1 1 6 . 9 1

1 2 4 . 8 9 1005 7 5 . 1 5 6
1 0 3 . 9 0 1 01 0 1 2 4 . 8 9

n
 -1

7



1 ANSVS-PC 4.4A1 SEP 17 1992 13:10:53 PLOT NO. 1 POST1 STRESS STEP=1 ITER=50
iimp=32SMX =131.926
XU =-l VU =1

k§¥sT=&.6 WXF =2.5 «VF =0.375 «fZF =0.035
cSn?SolI0HIODEN 3243.10347.54451.98556.42660.86865.309109.72114.161 118.603

f f i . m131.926

E5s!55fl

r-~\\
Heat Transfer Analysis Of Levitation Box Bean <30 n/s; 20 s Headway) Inr*



1 ANSUS-PC 4.4A1 SEP 17 1992 13:11:54 PLOT NO. 2 POST1 STRESS STEP=1 ITER=50
m * ==32SMX =131.926
XU =-l VU =1
wi$ST=&.6WXF =2.5 MVF =0.375 «ZF =0.035
SSfifRoiI0HIDDEN 3243.10347.54451.98556.42660.86865.309109.72114.161 118.603

m .131.926

Heat Transfer Analysis Of Leuitation Box Bean <30 m /s ; 20 s Headway)
5V/0
VO



ANSVS-PC 4.4A1 SEP 17 1992 I3 : l3 :e s  PLOT NO. 3 P O S H  STRESS STEP=1 ITER=50IISRp=32SMX =131.926
XU =-lvu =1zu =1MDIST =0.6«XF =2.5•*« F =0.375MZF =0.035
c Sn Ir o !|0HIDDEN3243.10347.54451.98556.42660.86865.309109.72114.161

Ovj-e



ANSYS - E NGI NEERI NG ANAL Y S I S  SYSTEM R E V I S I O N  A . 4 A
ANS Y S ( R )  C OP Y R I GHT ( C )  1 9 7 1 ,  ' 7 8 ,  ' 8 Z ,  * 8 3 ,  ' 8 5 ,  ' 8 6 ,  ' 8 7 ,  ' 8 9 ,
PROPRI ETARY DATA • UNAUTHORIZED US E ,  D I S T R I B U T I O N  OR DUPL I CAT I ON 
FOR SUPPORT CALL PHONE TWX

Heat  T r a n s f e r  A n a l y s i s  Of  L e v i t a t i o n  Box Beam ( 3 0  m / s ;  120 s Headway )

* * * * *  TEMPERATURE SOLUTION * * * * *  TIME = 0 . 0 0 0 0 0 E + 0 0  LOAD STEI
NODE TEMP NODE TEMP NODE TEMP

1 5 5 . 4 0 2 2 5 4 . 4 3 1 3 5 3 . 4 9 8
6 5 0 . 7 8 4 7 4 9 . 8 9 4 8 4 9 . 0 1 1

11 4 6 . 3 9 1 12 4 5 . 5 1 0 13 4 4 . 6 1 1
16 5 3 . 5 0 4 17 5 2 . 5 9 4 18 5 1 . 6 9 1
21 4 9 . 0 2 1 22 4 8 . 1 4 5 23 4 7 . 2 7 7
26 4 4 . 6 5 4 27 5 5 . 3 2 7 28 5 4 . 4 2 3
31 5 1 . 7 2 2 32 5 0 . 8 2 4 33 4 9 . 9 3 2
36 4 7 . 3 1 2 37 4 6 . 4 6 6 38 4 5 . 6 3 0
41 5 4 . 4 5 2 42 5 3 . 5 8 1 43 5 2 . 6 8 1
46 4 9 . 9 7 8 47 4 9 . 0 9 0 48 4 8 . 2 1 5
51 4 5 . 7 3 6 52 4 5 . 0 0 2 53 5 5 . 3 1 8
56 5 2 . 7 6 7 57 5 1 . 8 5 3 58 5 0 . 9 4 3
61 4 8 . 2 6 4 62 4 7 . 3 9 4 63 4 6 . 5 4 7
66 5 5 . 3 1 7 67 5 4 . 4 8 8 68 5 3 . 5 5 3
71 5 0 . 7 6 7 72 4 9 . 8 6 2 73 4 8 . 9 7 0
76 4 6 . 3 9 4 77 4 5 . 5 9 5 78 4 4 . 9 9 1
81 5 3 . 0 0 4 82 5 2 . 0 2 2 83 5 1 . 0 5 5
86 4 8 . 3 2 5 87 4 7 . 4 9 0 88 4 6 . 6 9 9
91 4 4 . 7 3 4 92 5 4 . 6 2 5 93 5 3 . 5 4 2
96 5 0 . 4 2 3 97 4 9 . 4 4 8 98 4 8 . 5 2 2

101 4 6 . 1 1 3 102 4 5 . 4 5 2 103 4 4 . 8 5 7
106 5 3 . 1 3 1 107 5 1 . 9 7 0 108 5 0 . 8 5 0
111 4 7 . 7 9 7 112 4 6 . 9 1 9 113 4 6 . 1 2 9
116 4 4 . 3 3 9 117 4 3 . 8 8 9 118 5 4 . 0 2 0
121 5 0 . 2 4 6 122 4 9 . 0 9 0 123 4 8 . 0 0 2
126 4 5 . 2 9 4 127 4 4 . 6 2 2 128 4 4 . 0 8 0
131 5 3 . 6 5 2 132 5 2 . 2 9 0 133 5 0 . 9 6 6
136 4 7 . 3 0 3 137 4 6 . 2 6 0 138 4 5 . 3 2 9
141 4 3 . 6 2 9 142 4 3 . 5 0 5 143 5 3 . 2 5 9
146 4 9 . 0 9 5 147 4 7 . 7 6 5 148 4 6 . 5 3 9
151 4 4 . 2 5 3 152 5 2 . 9 0 2 153 5 1 . 6 0 0
156 4 7 . 2 7 1 157 4 6 . 2 6 3 158 5 3 . 0 4 7
161 5 5 . 4 0 2 162 5 4 . 4 3 1 163 5 3 . 4 9 8
166 5 0 . 7 8 4 167 4 9 . 8 9 4 168. 4 9 . 0 1 1
171 4 6 . 3 9 1 172 4 5 . 5 1 0 173 4 4 . 6 1 1
176 5 3 . 5 0 4 177 5 2 . 5 9 4 178 5 1 . 6 9 1
181 4 9 . 0 2 1 182 4 8 . 1 4 5 183 4 7 . 2 7 7
186 4 4 . 6 5 4 187 5 5 . 3 2 7 188 5 4 . 4 2 3
191 5 1 . 7 2 2 192 5 0 . 8 2 4 193 4 9 . 9 3 2
196 4 7 . 3 1 2 197 4 6 . 4 6 6 198 4 5 . 6 3 0
201 5 4 . 4 5 2 202 5 3 . 5 8 1 203 5 2 . 6 8 1
206 4 9 . 9 7 8 207 4 9 . 0 9 0 208 4 8 . 2 1 5
211 4 5 . 7 3 6 212 4 5 . 0 0 2 213 5 5 . 3 1 8
216 5 2 . 7 6 7 217 5 1 . 8 5 3 218 5 0 . 9 4 3
221 4 8 . 2 6 4 222 4 7 . 3 9 4 223 4 6 . 5 4 7
226 5 5 . 3 1 7 227 5 4 . 4 8 8 228 5 3 . 5 5 3
231 5 0 . 7 6 7 232 4 9 . 8 6 2 233 4 8 . 9 7 0
236 4 6 . 3 9 4 237 4 5 . 5 9 5 238 4 4 . 9 9 1
241 5 3 . 0 0 4 242 5 2 . 0 2 2 243 5 1 . 0 5 5
246 4 8 . 3 2 5 247 4 7 . 4 9 0 248 4 6 . 6 9 9
251- 4 4 . 7 3 4 252 5 4 . 6 2 5 253 5 3 . 5 4 2
256 5 0 . 4 2 3 257 4 9 . 4 4 8 ' 258 4 8 . 5 2 2
261 4 6 . 1 1 3 262 4 5 . 4 5 2 263 4 4 . 8 5 7
266 5 3 . 1 3 1 267 5 1 . 9 7 0 268 5 0 . 8 5 0
271 4 7 . 7 9 7 272 4 6 . 9 1 9 273 4 6 . 1 2 9
276 4 4 . 3 3 9 277 4 3 . 8 8 9 278 5 4 . 0 2 0



1 4 0 1 9 5 - P C / L T * 4 . 4 A HAY 1 , 1 9 9 0
■90,  ' 91  SWANSON ANAL Y S I S  SYSTEMS ,  I NC .  AS UNPUBLI SHED WORK

I S  P R O H I B I T E D .  ALL  R I GHTS  RESERVED.

1 2 . 8 4 2 6  SEP 1 7 , 1 9 9 2  CP= 1 3 5 . 6 1 0

= 1 I TERATI ON^ 50 CUM. I TER . =
NODE TEMP NODE TEMP

4 5 2 . 5 8 5 5 5 1 . 6 8 1
9 4 8 . 1 3 5 10 4 7 . 2 6 3

14 5 5 . 3 8 3 15 5 4 . 4 2 7
19 5 0 . 7 9 4 20 4 9 . 9 0 3
24 4 6 . 4 1 2 25 4 5 . 5 4 2
29 5 3 . 5 2 6 30 5 2 . 6 2 4
34 4 9 . 0 4 8 35 4 8 . 1 7 4
39 4 4 . 7 9 1 40 5 5 . 2 5 9
44 5 1 . 7 7 6 45 5 0 . 8 7 3
49 4 7 . 3 5 5 50 4 6 . 5 2 2
54 5 4 . 5 7 5 55 5 3 . 6 7 9
59 5 0 . 0 4 1 60 4 9 . 1 4 7
64 4 5 . 7 4 6 65 4 5 . 1 3 3
69 5 2 . 6 1 5 70 5 1 . 6 8 5
74 4 8 . 0 9 4 75 4 7 . 2 3 4
79 5 4 . 8 9 0 80 5 3 . 9 7 8
84 5 0 . 1 1 3 85 4 9 . 2 0 1
89 4 5 . 9 6 2 90 4 5 . 3 0 3
94 5 2 . 4 8 1 95 5 1 . 4 3 7
99 4 7 . 6 5 3 100 4 6 . 8 4 8

104 4 4 . 3 0 2 105 5 4 . 3 4 3
109 4 9 . 7 7 3 110 4 8 . 7 5 2
114 4 5 . 4 3 4 115 4 4 . 8 3 9
119 5 2 . 7 0 9 120 5 1 . 4 5 5
124 4 6 . 9 9 7 125 4 6 . 0 9 0
129 4 3 . 6 8 7 130 4 3 . 5 0 5
134 4 9 . 6 7 9 135 4 8 . 4 5 0
139 4 4 . 5 3 0 140 4 3 . 8 7 6
144 5 1 . 8 8 7 145 5 0 . 4 8 6
149 4 5 . 4 3 5 150 4 4 . 7 6 8
154 5 0 . 0 4 8 155 4 8 . 4 7 8
159 5 1 . 5 1 5 160 4 9 . 8 9 2
164 5 2 . 5 8 5 165 5 1 . 6 8 1
169 4 8 . 1 3 5 170 4 7 . 2 6 3
174 5 5 . 3 8 3 175 5 4 . 4 2 7
179 5 0 . 7 9 4 180 4 9 . 9 0 3
184 4 6 . 4 1 2 185 4 5 . 5 4 2
189 5 3 . 5 2 6 190 5 2 . 6 2 4
194 4 9 . 0 4 8 195 4 8 . 1 7 4
199 4 4 . 7 9 1 200 5 5 . 2 5 9
204 5 1 . 7 7 6 205 5 0 . 8 7 3
209 4 7 . 3 5 5 210 4 6 . 5 2 2
214 5 4 . 5 7 5 215 5 3 . 6 7 9
219 5 0 . 0 4 1 220 4 9 . 1 4 7
224 4 5 . 7 4 6 225 4 5 . 1 3 3
229 5 2 . 6 1 5 230 5 1 . 6 8 5
234 4 8 . 0 9 4 235 4 7 . 2 3 4
239 5 4 . 8 9 0 240 5 3 . 9 7 8
244 5 0 . 1 1 3 245 4 9 . 2 0 1
249 4 5 . 9 6 2 250 4 5 . 3 0 3
254 5 2 . 4 8 1 255 5 1 . 4 3 7
259 4 7 . 6 5 3 260 4 6 . 8 4 8
264 4 4 . 3 0 2 265 5 4 . 3 4 3
269 4 9 . 7 7 3 270 4 8 . 7 5 2
274 4 5 . 4 3 4 275 4 4 . 8 3 9
279 5 2 . 7 0 9 280 5 1 . 4 5 5

6

SS
 S

I



281 5 0 . 2 4 6 282 4 9 . 0 9 0 283 4 8 . 0 0 2
286 4 5 . 2 9 4 287 4 4 . 6 2 2 288 4 4 . 0 8 0
291 5 3 . 6 5 2 292 5 2 . 2 9 0 293 5 0 . 9 6 6
296 4 7 . 3 0 3 297 4 6 . 2 6 0 298 4 5 . 3 2 9
301 4 3 . 6 2 9 302 4 3 . 5 0 5 3 03 5 3 . 2 5 9
306 4 9 . 0 9 5 307 4 7 . 7 6 5 308 4 6 . 5 3 9
311 4 4 . 2 5 3 312 5 2 . 9 0 2 313 5 1 . 6 0 0
316 4 7 . 2 7 1 317 4 6 . 2 6 3 318 5 3 . 0 4 7
321 5 6 . 2 7 5

333 4 3 . 8 2 5
346 4 3 . 8 7 7 347 5 6 . 1 3 6

372 4 4 . 3 7 0 373 5 5 . 7 0 2
376 5 2 . 8 6 9 377 5 1 . 9 4 2 378 5 1 . 0 2 2
381 4 8 . 3 1 4 382 4 7 . 4 2 8 383 4 6 . 5 5 0
386 5 5 . 6 7 1

398 4 4 . 2 4 3
411 4 3 . 8 0 1 412 5 5 . 3 8 5

437 4 3 . 2 8 4 438 5 4 . 7 9 4
447 4 3 . 5 0 5 448 4 3 . 2 9 8

'456 4 4 . 9 9 6 457 4 4 . 3 4 6 458 4 3 . 8 5 2
462 4 8 . 0 4 7 463 4 6 . 8 2 7

466 5 1 . 2 4 4 467 4 9 . 5 0 8
481 5 6 . 2 7 5

493 4 3 . 8 2 5
506 4 3 . 8 7 7 507 5 6 . 1 3 6

532 4 4 . 3 7 0 5 33 5 5 . 7 0 2
536 5 2 . 8 6 9 537 5 1 . 9 4 2 538 5 1 . 0 2 2
541 4 8 . 3 1 4 542 4 7 . 4 2 8 543 4 6 . 5 5 0
546 5 5 . 6 7 1

558 4 4 . 2 4 3
571 4 3 . 8 0 1 572 5 5 . 3 8 5

597 4 3 . 2 8 4 598 5 4 . 7 9 4
607 4 3 . 5 0 5 608 4 3 . 2 9 8

616 4 4 . 9 9 6 617 4 4 . 3 4 6 618 4 3 . 8 5 2
622 4 8 . 0 4 7 623 4 6 . 8 2 7

626 5 1 . 2 4 4 627 4 9 . 5 0 8
1001 5 6 . 0 6 2 1002 4 4 . 1 8 9 1003 5 0 . 1 6 9
1006 4 6 . 2 5 0 1007 5 6 . 0 6 2 1008 4 4 . 1 8 9
1011 4 3 . 9 2 5 1012 4 6 . 2 5 0 -

2002 3 2 . 0 0 0

MAXIMUM TEMPERATURE” 5 6 . 2 7 5 AT NODE 481
MINIMUM TEMPERATURE” 3 2 . 0 0 0 AT NODE 2002

J _.J . . J



28 4 4 6 . 9 9 7 285 4 6 . 0 9 0
289 4 3 . 6 8 7 290 4 3 . 5 0 5
294 4 9 . 6 7 9 295 4 8 . 4 5 0
299 4 4 . 5 3 0 300 4 3 . 8 7 6
304 5 1 . 8 8 7 305 5 0 . 4 8 6
309 4 5 . 4 3 5 310 4 4 . 7 6 8
314 5 0 . 0 4 8 315 4 8 . 4 7 8
319 5 1 . 5 1 5 320 4 9 . 8 9 2

334 5 6 . 2 4 2 i

359 4 4 . 0 5 8 360 5 5 . 9 5 6
374 5 4 . 7 4 9 375 5 3 . 8 0 5
379 5 0 . 1 1 2 380 4 9 . 2 0 9
384 4 5 . 6 7 9 385 4 4 . 8 1 6

399 5 5 . 5 6 6

424 4 3 . 4 8 2 425 5 5 . 1 2 8

449 4 3 . 2 2 5 450 5 4 . 3 7 9
459 5 3 . 8 8 3
464 4 5 . 8 1 7 465 5 3 . 3 0 1

494 5 6 . 2 4 2

519 4 4 . 0 5 8 520 5 5 . 9 5 6
534 5 4 . 7 4 9 535 5 3 . 8 0 5
539 5 0 . 1 1 2 540 4 9 . 2 0 9
544 4 5 . 6 7 9 545 4 4 . 8 1 6

559 5 5 . 5 6 6

584 4 3 . 4 8 2 585 5 5 . 1 2 8

609 4 3 . 2 2 5 610 5 4 . 3 7 9
619 5 3 . 8 8 3
624 4 5 . 8 1 7 625 5 3 . 3 0 1

1004 5 4 . 8 6 8 1005 4 3 . 9 2 5
1009 5 0 . 1 6 9 1010 5 4 . 8 6 8

*>
$ 

~
jn



ANSVS-PC 4.4A1 SEP 17 1992 13:16:56 PLOT HO. 1 P O S H  STRESS STEP=1 ITER=50
im p.=32 SMX =56.275
XU =-l VU =1

*llST=0.6*XF*¥F*z f
=2.5=0.375=0.035
“olS0MIDDEN3234.69735.77636.85537.93439.01340.09250.88151.95953.038
56.275

r*r\
I'M



1 ANSVS-PC 4.4A1 SEP 17 1992 13:17:30 PLOT NO. 2 POST1 STRESS STEP=1 IIER=50
=32 SHX =56.275

XU =-l VU =1
k S¥s T=&.6 WXF =2.5 «VF =0.375 «ZF =0.035

IDDEN 3234.697 35.776 36.855 37.93439.013 40.092 50.881 51.959 53.038
I f . i i l56.275

Heat Transfer* Analysis Of Levitation Box BeaM <30 ns's; 120 s Headway) VviOo
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ANSVS-PC 4.4A1 SEP 17 1992 13:17:46 PLOT NO. 3 POST1 STRESS STEPsl ITER=50
=32 SMX =36.273

XU =-i VU =1
«§1fsT=&.6*XFMVFMZF

=2. S=0.375=0.035
”430h i d d e n3234.697 35.776 36.855 37.93439.013 40.092 50.881 51.959 53.038
l $ : i h i36.273

r-

-o



I ^ p u t  D a t a
L T 'A - o

/PREP7
/TITLE,Heat Transfer Analysis Of Levitation Box Beam (30 m/s; 20 s Headway)
C*** FILE s HTRLEV Sept. 17, 1992
C*** UNITS: watts,meters,deg C
KAN, -1
TOFFST, 273.
C*** stif 70: Isoparametric Thermal Solid
C*** stif 57: Quadrilateral Thermal Shell
C*** stif 34: Convection Link
C*** stif 31: Radiation Link
ET,1,70,,3 

,2,70,,3 
,3,57,,3 
,4,34,,3 
,5,31 
,6,31C***

TREF 20*C* * * ' / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /C*** 32. 100. 200. 300. 400. Deg. F
MPTEMP, 1, 0., 37.778, 93.333, 148.889, 204.444 
C***
C * * *  Material 1: Enclosed Air
MPDATA, KXX, 1, 1, .0242, .0266, .0301, .0334, .0367c*** / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
MPTEMPc*** 70. 100. 150. 200. 250. 300. Deg. F
MPTEMP, 1, 21.111, 37.778, 65.556, 93.333, 121.111, 148.889c*** 350. 400. Deg. F
MPTEMP, 7, 176.667 , 204.444c***
C*** Material 2: Aluminum Plate
MPDATA, KXX t 2 , 1, 208.93, 209.80, 211.10, 212.83, 214.12, 215.42
MPDATA, KXX , 2, 7, 217.15, 218.45C*** / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
MPTEMPc*** 0. 5. 10. 20. 30. 40. Deg. F
MPTEMP, 1, 0.000, 2.778, 5.556, 11.111, 16.667 , 22.222c*** 50. 100. 150. 200. 250. 300. Deg. F
MPTEMP, 7, 27.778, 55.556, 83.333, 111.111, 138.889 , 166.667
C * * *
C*** Material 3: Natural Convection Coefficients - Upper Surface Of 
C*** Heated Plates Or Lower Surface Of Cooled Plates.
C * * *
C * * *
C * * *
C * * *
MPDATA,
MPDATA,

Coefficients Are A Function Of Temperature Difference. 
Applicable To:
1) Outer Surface Of Top Flange;
2) Outer Surface Of External Web.

HF, 3, 1, 0.000, 2.242, 2.825, 3.560, 4.075, 4.485 
HF, 3, 7, 4.831, 6.-087, . 6.968, 7.669, 8.261, 8.778C*** / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

C * * *  Material 4: Natural Convection Coefficients - Lower Surface Of
C*** Heated Plates Or Upper Surface Of Cooled Plates.
C*** Coefficients Are A Function Of Temperature Difference.
C*** Applicable To:
C*** 1) Outer Surface Of Bottom Flange.
MPDATA, HF, 4, 1, 0.000, .609, .699, .803, .871, .922 
MPDATA, HF, 4, 7, .965, 1.108, 1.202, 1.273, 1.331, 1.380
C*** ///////////////////////////////////////////////////////////////////MPTEMP
C * * *
C*** Material 5: Natural Convection.Coefficients - Upper Surface Of 
C*** Heated Plates Or Lower Surface Of Cooled Plates.
C*** Coefficients Are A Function Of Temperature Difference.
C*** They Are Of The Form:
C*** He = 1.59517*(Delta T)**.333333
C*** Applicable To:

W/m**2/Deg. C



0***0* * *

c * * *
C***
C***
C***c***
0 * * *  0*** 
0 *  *  *  0***
0*** 0*** 0*** 0*** 
0 *  *  *  0* * * 0*** 0***
0***0***
R,l,c***R,2,c***

1) Inner Surface Of External Web;
2) Upper Surface Of Internal Web.

HF, 5, 1.59517
/////////////////////////////////////////////////////////////////// Material 6: Natural Convection Coefficients - Lower Surface Of 

Heated Plates Or Upper Surface Of Cooled Plates. 
Coefficients Are A Function Of Temperature Difference. 
They Are Of The Form:
'He = .496112*(Delta T)**.2 W/m**2/Deg. C
Applicable.To:
1) Inner Surface Of Top Flange;
2) Inner Surface Of Bottom Flange;

HF, 6, .496112
/////////////////////////////////////////////////////////////////// Material 7: Natural Convection Coefficients - Lower Surface Of 

Heated Plates Or Upper Surface Of Cooled Plates. 
Coefficients Are A Function Of Temperature Difference. 
They Are Of The Form:
He = .637859*(Delta T)**.2 W/m**2/Deg. C
Applicable To:
1) Lower Surface Of Internal Web.

HF, 7, .637859
/////////////////////////////////////////////////////////////////// Box Beam Top Flange Thickness (.02 m)
02
Box Beam Bottom Flange Thickness (.00635 m)

00635
Box Beam Web Thickness (.00635 m)

R,3,.00635C*** / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  C*** Area Of Convection Links 
C*** Top Flange To Enclosed Air 
R,4,.00112378,.2,0.
,5,.00224756,.2,0.

C*** Bottom Flange To Enclosed Air 
R,6,.00154965,.2,0.
,7,.00309930,.2,0.

C*** Web Plates To Enclosed Air
R, 8,.00116608,.333333,0. 1
, 9,.00233217,.333333,0.
',10, .0012.4620, .333333,0.
,11,.00249240,.333333,0.
,12,-00116608,.2,0.
13 .00233217 .2 0.

C***'/////////////////////////////////////////////////////////////////// C*** Properties Of External Radiation Links 
C*** Use Emissivity = 0.2 For Oxidized Aluminum 
C*** Top Flange (Not Used)
R,14,.00112378, 1., .2, 5.6699E-8 
,15,-00224756, 1., .2, 5.6699E-8 

C*** Bottom Flange'
R,16,.00154965, 1., .2, 5.6699E-8 
,17,-00309930, 1., .2, 5.6699E-8 

c*** outer Web Plate (Not Used)
R,18,.00124620, 1., .2, 5.6699E-8 
,19,.00249240, 1., .2, 5.6699E-8

c*** /////////////////////////////////////////////////////////////////// 
C*** Properties Of Internal Radiation Links 
C*** use Emissivity = 0.2 For Oxidized Aluminum
C*** Cell No. 1
R,20,.00896875,.217995, •2, 5.6699E-8
,21,.00896875/.168780, •2, 5.6699E-8
,22,.01236725,.198733, . 2 / 5.6699E-8

C*** Cell No. 2
R,23,.01793750,.109051, • 2, 5.6699E-8
,24,.01793750,.168780, • 2, 5.6699E-8



,25,.01793750,.277724, 
,26,.01239000,.234620, 
,27,.01239000,.163057, 
,28,.02798600,.343505,

2, 5.6699E-8 
2, 5.6699E-8 
2, 5.6699E-8 
2, 5.6699E-8

C*** /////////////////////////////////////////////////////////////////// 
C*** Nodal Coordinates
CSYS, 1 
N,1,2.11 
,13,2.9096 

FILL
NGEN,5,13,1,13,,,1.74375 

,2,13,53,65 
,5,13,66,78,,,1.74375 

N,131,2.11,15.69375 
,143,2.11,17.43750 
,152,2.11,19.18125 
,158,2.11,20.92500 
,159,2.17663,20.13100 
,160,2.24327,19.38843 
,155,2.30990,18.69250 
,156,2.37653,18.03875 
,157,2.44317,17.42327 
,149,2.50980,16.84288 
,150,2.57643,16.29451 
,151,2.64307,15.77546 
,140,2.70970,15.28353 
,141,2.77633,14.81655 
,142,2.84297,14.37256 

CSYS,0
FILL,131,140 

,143,149 
,152,155 

CSYS,1
NGEN,2,160,1,160,,,, . 07 

,2,320,1,65 
,2,307,79,160 
,2,320,161,225 
,2,307,239,320

C*** Nodes For Internal Radiation Links. 
NGEN,2,1000,1 

,2,989,13 
,2,944,59 
,2,886,118 
,2,901,104 
,2,857,149
,2,6,1001,1006,, , , .07 

C*** Nodes For External Radiation Links. 
CSYS,0 
N, 2001,1.,.2 
,2002,4.,1.
,2003,2.5,1.5

NLIST
C * * *  / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
C~*** Elements Representing Enclosed Air 
TYPE,1 
MAT, 1
E,2,15,14,1,162,175,174,161 
EGEN,12,1,-1 

,4,13,-12 
TYPE,2
E,67,80,79,66,227,240,239,226 
EGEN,12,1,-1 

,4,13,-12
E,119,132,131,118,279,292,291,278 
EGEN,11,1,-1
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LT- 44-
r e a l , 7 
E,3 4 6 , 2 6  
E6EN,3,13,-1 
REAL,6 
E,3 8 5 , 6 5  

, 3 8 5 , 7 8  
REAL,.7 
E,3 9 8 , 9 1  
EGEN,3,13,—1 
REAL,6 
E,4 3 7 , 1 3 0
C*** Web Plates To Enclosed Air
C*** Lower Surface Of Internal Web
MAT, 7
REAL,12
E,373,53
REAL,13
E,374,54
EGEN,11,1,-1
REAL,12
E,385,65
C*** Upper Surface Of Internal Web
MAT, 5
REAL,8
E,373,66
REAL,9
E,374,67
EGEN,11,1,-1
REAL,8
E,385,78
C*** Inner Surface Of External Web
MAT, 5 
REAL,10 
E,465,158 
REAL,11 
E,466,159 
,467,160 
,462,155 
,463,156 
,464,157 
,456,149 
,457,150 
,458,151 
,447,140 
,448,141 
,449,142 

REAL,10 
E,437,130 
EGEN,2,160,-63
C*** /////////////////////////////////////////////////////////////////// C*** External Radiation Links From Box Beam 
C*** Bottom Flange To Ground 
TYPE,5 
REAL,16 
E,333,2002 
REAL,17 
E,346,2002 
RP7,13,0 
REAL,16 
E,437,2002 
,493,2002 

REAL,17 
E,506,2002 
RP7,13,0 
REAL,16 
E,597,2002

I



C*** ///////////////////////////////////////////////////////////////////
C*** Internal Radiation Links
TYPE,6
REAL,20
E,1001,1002
REAL,21
E,1001,1003
REAL,22
E,1002,1003
REAL,23
E,1004,1005
REAL, 2 4'
E,1003,1004 
REAL,2 5 
E,1004,1006 
REAL,26 
E,1003,1005 
REAL,27 
E,1005,1006 
REAL,28 
E,1003,1006 
EGEN,2,6,-9 
ELIST
C*** /////////////////////////////////////////////////////////////////// 
C*** Constraint Equations 
CESIZE,14
CE, 1,0.,1001,TEMP, -5.,321,TEMP,1.,334,TEMP,1.

1.. 360,TEMP,1.,373,TEMP,1.
-5.,33 3,TEMP,1.,346,TEMP,1.
1.. 372,TEMP,1.,385,TEMP,1.

1003,TEMP,-13.,373,TEMP,1.,374,TEMP,1.
375,TEMP, 1.,376,TEMP,1.,377,TEMP,1.

1.. 379,TEMP,1.,380,TEMP,1.
1.. 382,TEMP,1.,383,TEMP,1.
1.. 385,TEMP,1.

-9.,373,TEMP,1.,386,TEMP,1.
1.. 412,TEMP,1.,425,TEMP,1.
1.. 450,TEMP,1.,459,TEMP,1.
1.

-5.,385,TEMP,1.,398,TEMP,1.
1.. 424,TEMP,1.,437,TEMP,1.

1006,TEMP,-13.,465,TEMP,1.,466,TEMP,1.
467,TEMP, 1.,462,TEMP,1.,463,TEMP,1.

1.. 456,TEMP,1.,457,TEMP,1.
1.. 447,TEMP,1.,448,TEMP,1.
1.. 437,TEMP,1.

-5.,481,TEMP,1.,494,TEMP,1.
1.. 520,TEMP,1.,533,TEMP,1.

-5.,493,TEMP,1.,506,TEMP,1.
1.. 532,TEMP,1.,545,TEMP,1.

1009,TEMP,-13.,533,TEMP,1.,534,TEMP,1.
535,TEMP, 1.,536,TEMP,1.,537,TEMP,1.

1. , 539,TEMP,1.,, 540,TEMP, 1.
1.. 542,TEMP,1.,543,TEMP,1.
1.. 545,TEMP,1.

-9.,533,TEMP,1.,546,TEMP,1.
1.. 572,TEMP,1.,585,TEMP,1.
1.. 610,TEMP,1.,619,TEMP,1.
1.

-5.,545,TEMP,1.,558,TEMP,1.
1.. 584,TEMP,1.,597,TEMP,1.

1012,TEMP,-13.,625,TEMP,1.,626,TEMP,1.
627,TEMP, 1.,622,TEMP,1.,623,TEMP,1.
624,TEMP,. 1. , 616,TEMP, 1. , 617,TEMP, 1.
618,TEMP, 1.,607,TEMP,1.,608,TEMP,1.
609,TEMP, 1.,597,TEMP,!.

1 , 0 .
1 , 0 .
2 , 0 .
2 , 0 .

3.0.
3.0.
3.0.
3.0.
3.0.
4.0.
4.0.
4.0.
4.0.
5.0.
5.0.
6 . 0 . 
6 , 0 . 
6 , 0 . 
6 , 0 . 
6 , 0 .
7.0.
7.0.8.0. 8,0.
9.0.
9.0.
9.0.
9.0.
9.0. 

1 0 , 0 . 
1 0 , 0 . 
1 0 , 0 . 
1 0 , 0 . 
1 1 , 0 . 
1 1 , 0 . 
1 2 , 0 . 
1 2 , 0 . 
1 2 , 0 . 
1 2 , 0 . 
1 2 , 0 .

1001, TEMP, 
347,TEMP,
1002, TEMP, 
359,TEMP,

378,TEMP, 
381,TEMP, 
384,TEMP,
1004, TEMP, 
399,TEMP, 
438,TEMP, 
465,TEMP,
1005, TEMP, 
411,TEMP,

464,TEMP, 
458,TEMP, 
449,TEMP,
1007, TEMP, 
507,TEMP,
1008, TEMP, 
519,TEMP,

538,TEMP, 
541,TEMP, 
544,TEMP,

1010, TEMP, 
559,TEMP, 
598,TEMP, 
625, TEMP',
1011, TEMP, 
571,TEMP,



C*** /////////////////////////////////////////////////////////////////// 
c * * *
CSYS, 1 
WSORT Y
C*** /////////////////////////////////////////////////////////////////// ITER, -50, 50
C*** Convergence Tolerance Of .5 Degree C 
CNVR, .5
C * * *  step Boundary Condition 
KBC, 1
C*** Initial Iteration Temperature = 32 Deg C 
TUNIF, 32.
C*** Steady State 
TIME, 0
C*** ///////////////////////////////////////////////////////////////////
C*** Boundary Conditions 
NT,2002, TEMP, 32.
C*** Heat Flow Rates Based On Vehicle Velocity = 30 m/s & 20 s Headway 
HFLOW,321,HEAT,1.2744,,465,144 

,334,HEAT,2.5487,,438,13 
,450,HEAT,2.5487,,459,9 
,481,HEAT',1.2744, , 625,144 ■

‘ ,494,HEAT,2.5487,,598,13 
,610,HEAT,2.5487,,619,9

C***
C*** Define Convection Faces (To Ambient Air)
C * * *  Top Flange
EC, 127, 2, -3, 32., 138
C * * *  Bottom Flange
EC, 139, 1, -4, 32.,. 146
C*** External Web
EC, 159, 2, -3, 32., 170C*** / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /LWRITE
AFWRIT,27,1
FINISH
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Tables AMG-1.1-AMG-I.2 SECTION V III — DIVISION 2
T A B LE  AMG-1.1

CO EFRCIEN TS OF TH ERM AL EXPANSION FOR ALUMINUM ALLOYS1

Temperature, Oeg. F
Materials Coefficient 70 100 150 200 250 300 350 400 450 500 550 600

3003) A 12.41 12.61 12.95 13.30 13.59 13.89 14.18 14.48 14.78 15.02 15.32 15.61
f  B 12.41 1251 .12.68 12.84 13.00 13.16 13.32 13.46 13.61 13.76 13.91 14.06

3004) C 0 0.0045 0.0122 0.0200 0.0281 0.0363 0.0448 0.0533 0.0621 0.0710 0.0801 0.0894
5052) A 12.73 12.93 13.28 13.64 13.94 14.24 14.54 14.85 15.15 15.40 15.71 16.01
5083 V B 12.73 12.83 13.00 13.17 13.33 13.49 13.66 13.81 13.96 14.11 14.26 14.41
5086) C 0 0.0046 0.0125 0.0205 0.0288 0.0372 0.0459 0.0547 0.0637 0.0728 0.0821 0.0916
5454 A 12.66 12.86 13.22 13.57 13.87 14.17 14.47 14.77 15.08 15.33 15.63 15.93

B 12.66 12.76 12.93 13.11 13.27 13.43 13.59 13.74 13.89 14.04 14.19 14.34
C 0 0.0046 0.0124 0.0205 0.0287 0.0371 0.0457 0.0544 0.0633 0.0724 0.0817 0.0912

6061 A 12.47 12.67 13.02 13.36 13.66 13.96 14.26 14.55 14.85 15.10 15.39 15.69
B 12.47 12.57 12.74 12.91 13.07 13.23 13.38 13.53 13.68 13.83 13.98 14.13

^  C 0 0.0045 0.0122 0.0201 0.0282 0.0365 0.0450 0.0536 0.0624 0.0714 0.0805 0.0899
6063 A 12.54 12L74 13.08 13.43 13.73 14.03 14.33 14.63 14.92 15.17 15.47 15.77

B 12.54 12.64 12.81 12.97 13.13 13.29 13.45 13.60 13.75 13.90 14.05 14.20
C 0 0.0046 0.0123 0.0202 0.0284 0.0367 0.0453 0.0539 0.0627 0.0717 0.0809 0.0903

NOTE:(1)A — Instantaneous Coefficient of Thermal Expansion x  106(in./in./deg. F)
B -  Mean Coefficient of Thermal Expansion x  10‘ (in./in./deg. F)l In ; from 70 F t0 Indieated Temperature C — Linear Thermal Expansion (in./ft) »

TA B LE  A M G -L2
COEFRCIENTS OF TH ERM AL EXPANSION FOR COPPER AND COPPER ALLOYS1

Coef- Temperature, Oeg. F Coef- Temperature, Oeg. F
Materials ficient 550 Materials ficient 550

Copper A . . . 10% Cupro Nickel A
B 9.8 B 9.5
C 0.0564 C 0.0547

Admiralty Brass A Copper Silicon (A,C) A
B 11.2 B 10.0
C 0.0645 C 0.0576

Aluminum Brass A Aluminum Bronze A
B 10.3 B 9.0
C 0.0593 C 0.0518

Naval Brass A Aluminum Bronze (D) A
B 11.8 B • • •
C " 0.0680 C

30% Cupro Nickel A - . . .
B 9.1
C 0.0524

NOTE;(X) A—Instantaneous Coefficient of Thermal Expansion x  10‘ (in./in./deg. F)
B -  Mean (^efficient of Thermal Expansion x  10* (in./in./deg. F)I ,n oi from 70 F to indicated Temperature C—Linear Thermal Expansion (in./ft) )
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Tables AMG-1.4-AMG-2.1 SECTION VIII — DIVISION 2
T A B L E  AM G-1.4

C O EFFIC IEN TS OF TH E R M A L  EXPANSION FOR T ITA N IU M  A N D  
T IT A N IU M  A LLO Y S ’

Coef- Temperature, Deg. F
Material ficient 70 100 200 3 0 0 4 0 0 50 0 60 0

C. P. Titanium A 4.5 4.8 4.9
B 4.8 5.1

0.2% Pd. Titanium Alloy A 4.5 4.8 4.9
B 4.8 5.1

NOTE:
(1) A—Mean coefficient of thermal expansion x  104(in./in./ F) in going from 32 F to temperature indicated 

B—Instantaneous coefficient of thermal expansion X 104(in./in./F)

TA B LE  AMG-2
M ODULI OF E L A S T IC IT Y  FOR FERROUS M ATER IALS

Tem perature, Deg. F
Materials 70 200 300 400 500 600 700 800 900

Carbon steels with carbon content 
0.30% or less

27.9 27.7 27.4 27.0 26.4 25.7 24.8 23.4 18.5

Carbon steels with carbon content 
above 0.30%

29.9 29.5 29.0 23.3 27.4 26.7 25.4 23.8 21.5

Carbon-moly steels, low chrome- 
moly steels through-3%

29.9 29.5 29.0 28.6 28.0 27.4 26.6 25.7 24.5

Intermediate chrome-moly steels 
(5-9% Cr), austenitic 
stainless steels

27.4 27.1 26.8 26.4 26.0 25.4 24.9 24.2 23.5

Austenitic steels
(TP304, 310, 316, 321, 347)

28.3 27.7 27.1 26.6 26.1 : 25.4 24.8 24.1 23.4

Straight chromium stainless steels 29.2 28.7 28.3 27.7 27.0 26.0 24.8 23.1 21.1(12 Cr, 17 Or, 27 Cr)

T A B L E  AMG-2.1
M ODULI OF E L A S T IC IT Y  FOR ALUM INU M  A LLO Y S

Temperature, Deg. F
Alum inum  A lloy Designation Room Tem p. 15 0  2 0 0  25 0  . 3 0 0  3 5 0  4 0 0

3003 10.0 9.8 9.6 9.4 9.1 8.7 8.3
3004
5052 10.2 10.0 9.8 9.4 9.0 8.5 8.0
5454
5083 10.3 10.1 10.0 9.8 9.5 9.1 8.7

6063 10.0 9.8 9.6 . 9.4 9.1 8.7 8.3
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T he rm al  S t r e s s  A n a l y s i s  Of L e v i t a t i o n  Box Beam ( 3 0 m / s ;  20 s Headway)  9 . 0 1 9 6  SEP 1 8 , 1 9 9 2  CP= 8 . 0 2 0

* * * * *  NOTICE * * * * *  THIS IS A SUBSET OF THE ANSYS GENERAL 
PURPOSE F I N IT E  ELEMENT COMPUTER PROGRAM. NEITHER SUANSON 
ANALYSIS SYSTEMS, INC.  NOR THE DISTRIBUTOR SUPPLYING THIS 
PROGRAM ASSUME ANY RESPONSIBILITY FOR THE V A L I D I T Y ,
ACCURACY, OR A P PL IC A BI L I TY  OF ANY RESULTS OBTAINED FROM THE 
ANSYS SYSTEM. USERS MUST VERIFY THEIR OWN RESULTS.

ANSYS( R) COPYRIGHT(C) 19 7 1,  ' 7 8 ,  ' 8 2 ,  ' 8 3 ,  ' 8 5 ,  ' 8 6 ,  ' 8 7 ,  ' 8 9 ,  ' 9 0 ,  ' 91
SWANSON ANALYSIS SYSTEMS, INC.  AS AN UNPUBLISHED WORK.
PROPRIETARY DATA - UNAUTHORIZED USE, D I ST RI BUT IO N,  OR DUPLICATION 
IS PROHIBITED. ALL RIGHTS RESERVED.

SWANSON ANALYSIS SYSTEMS,INC. IS ENDEAVORING TO MAKE THE 
ANSYS PROGRAM AS COMPLETE, ACCURATE, AND EASY TO USE AS 
POSSIBLE. SUGGESTIONS AND COMMENTS ARE WELCOMED. ANY 
ERRORS ENCOUNTERED IN EITHER THE DOCUMENTATION OR THE 
RESULTS SHOULD BE IMMEDIATELY BROUGHT TO OUR ATTENTION.

* * * * *  ANALYSIS OPTIONS * * * * *

VALUE

ANALYSIS TYPE . . . . . . . .  0
ELEMENT CONSTANT TABLE . . .  16
REACTION FORCE KEY .....................  1
MASTER DOF READ K E Y ....... 1
MATERIAL TABLE ENTRIES.  . . .  5

REFERENCE TEMPERATURE . . . .  2 0 . 0 0
UNIFORM TEMPERATURE .....................  2 0 . 0 0

* * * * *  ELEMENT TYPES * * * * *

TYPE STI F DESCRIPTION KEY 
1 2 3

OPTIONS 
4 5 6 7 8 9

NJ I NOTPR

1 54 TAPERED UNSYM. BEAM, 2-D 0 0 0 0 0 1 0 0 0 0 0

NUMBER OF ELEMENT TYPES- 1

* * * * *  t a b l e  OF ELEMENT REAL CONSTANTS * * * * *
NO.

1 0 . 6 0 5 0 7 E -01 0 . 6 4 2 9 5 E - 0 2  0 . 3 5 4 2 5  0 . 5 9 7 0 5  0 . 6 0 5 0 7 E - 0 1  0 . 6 4 2 9 5 E - 0 2  0 . 3 5 4 2 5  0 . 5 9 7 0 5
O.OOOOOE+OO 0 .  OOOOOE + OO 0 . 0 0 0 0 0 E  + 00 O.OOOOOE + OO 2 . 9 2 5 0

NUMBER OF REAL CONSTANT SETS = 1
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ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4 . 4  A 1 40195 - P C / L 1 - 4 . 4 A MAY 1 , 1 9 9 0
ANSYS(R) COPYRIGHT(C) 19 7 1,  ' 7 8 ,  >82,  >83,  >85,  >86,  >87,  >89,  >90,  >91 SWANSON ANALYSIS SYSTEMS, INC.  AS UNPUBLISHED WORK 
PROPRIETARY DATA - UNAUTHORIZED USE, DI STRI BUTION OR DUPLICATION IS PROHIBITED.  ALL RIGHTS RESERVED.
FOR SUPPORT CALL PHONE TWX

T he rm al  S t r e s s  A n a l y s i s  Of L e v i t a t i o n  Box Beam ( 30  m / s ;  20 s Headway)  9 . 0 1 9 9  SEP 1 8 , 1 9 9 2  CP= 9 . 1 2 0  .

* * * * *  ELEMENT DEF INI TI ONS *****

ELEMENT NODES , MAT TYPE ELEMENT REAL CONSTANTS

SWITCHED TO FIXED FORMAT INPUT
2 - D BEAM CONS

0 . 6 0 5 E - 0 1  0 . 6 4 3 E - 0 2  0 . 3 5 4  0 . 5 9 7  0 . 6 0 5 E - 0 1  0 . 6 4 3 E - 0 2
0 . 3 5 4  0 . 5 9 7  O.OOOE+OO O.OOOE+OO 0 . 0 0 0 E + 0 0  0 . 00 0E + 00

2 . 9 2  O.OOOE+OO O.OOOE+OO O.OOOE+OO

h
0 . 6 0 5 E - 0 1  0 . 6 4 3 E - 0 2  0 . 3 5 4  0 . 5 9 7  0 . 6 0 5 E - 0 1  0 . 6 4 3 E - 0 2

0 . 3 5 4  0 . 5 9 7  O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO
2 . 9 2  O.OOOE+OO O.OOOE+OO O.OOOE+OO

0 . 6 0 5 E - 0 1  0 . 6 4 3 E - 0 2  0 . 3 5 4  0 . 5 9 7  0 . 6 0 5 E - 0 1  0 . 6 4 3 E - 0 2
0 . 3 5 4  0 . 5 9 7  O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO

2 . 9 2  O.OOOE+OO O.OOOE+OO O.OOOE+OO

INTEGER STORAGE REQUIREMENTS FOR ELEMENT INPUT 
FIXED DATA = 1034 TEMPORARY DATA = 10
FIXED AVAIL = 2251500 TEMPORARY AVAI L=  225 1 500

TOTAL5

0 . 6 0 5  E- 01 
0 . 3 5 4  

2 . 9 2

1044
CP =

TOTAL AVAILS 22 51500
MAXIMUM NODE NUMBER FOR AVAILABLE AUXI LIARY MEMORY SIZE = 1125232

NUMBER OF ELEMENTS = 4 MAXIMUM NODE NUMBER USED = 5

0 . 6 4 3 E - 0 2  0 . 3 5 4  0 . 5 9 7  0 . 6 0 5 E - 0 1  0 . 6 4 3 E - 0 2
0 . 5 9 7  O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO
O.OOOE+OO O.OOOE+OO O.OOOE+OO

9 . 8 9 0  TIME= 9 . 0 2 0 1 2

* * * * *  node DEFI NI TI ONS *****

LOCATION ROTATION (DEGREES)

NODE X Y THXY
(OR R) (OR THETA) (OR RT)

SWITCHED TO FIXED FORMAT INPUT
1 0 . OOOOOE + OO 0 . OOOOOE + OO 0.  OOOOOE + OO
2 4 . 5 7 2 0 0 . OOOOOE + OO 0 . OOOOOE+OO
3 9 . 1 4 4 0 0 . OOOOOE + OO 0 . OOOOOE+OO
4 1 3 . 7 1 6 0 . OOOOOE + OO 0 . OOOOOE+OO
5 1 8 . 2 8 8 0 . OOOOOE + OO 0 . OOOOOE+OO

XMI N= O.OOOOE+OO XMAX = 1 8 . 2 9  YMIN= O.OOOOE + OO YMAX= O.OOOOE + OO ZMIN= O.OOOOE + OO ZMAX= O.OOOOE + OO

INTEGER STORAGE REQUIREMENTS FOR NODE INPUT CP= 1 0 . 7 7 0  TIME= 9 . 0 2 0 3 6
FIXED DATA = 1034 TEMPORARY DATA = 30 T0 TAL = 1064
FIXED AVAILS 2251500 TEMPORARY AVAI L=  2 2 5 1 50 0  TOTAL AVAIL= 22 51500



ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4 . 4  A 1 401.95 - PC/ L 1 - 4 . 4A MAY 1 , 1 9 9 0
ANSYS(R) COPYRIGHT(C) 1 9 7 1 ,  ' 7 8 ,  ‘ 82 ,  ' 8 3 ,  ' 8 5 ,  * 8 6 ,  ' 8 7 ,  ' 8 9 ,  ' 9 0 ,  ' 9 1  SWANSON ANALYSIS SYSTEMS, INC.  AS UNPUBLISHED WORK 
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRI BUTION OR DUPLICATION IS PROHIBITED.  ALL RIGHTS RESERVED.
FOR SUPPORT CALL PHONE TWX

T he rm al  S t r e s s  A n a l y s i s  Of L e v i t a t i o n  Box Beam ( 3 0 m / s ;  20 s Headway)  9 . 0 2 0 6  SEP 1 8 , 1 9 9 2  CP* 1 1 . 7 60

* * * * *  MATERIAL PROPERTIES * * * * *  

MATERIAL 1

NUXY PROPERTY TABLE 
TEMP NUXY

- 9 9 9 9 . 0  0 . 3 0 0 0 0

EX PROPERTY TABLE 
TEMP EX

2 1 . 1  0 . 6 8 9 5 0 E + 1 1

ALPX PROPERTY TABLE 
TEMP ALPX

21 . 1 0 . 2 2 44 6 E - 04

MAXIMUM MATERIAL NUMB

(LINEAR INTERPOLATION) 
TEMP NUXY

9 9 9 9 . 0  0 . 3 0 0 0 0

(LINEAR INTERPOLATION) 
TEMP EX

6 5 . 6  0. .67570E + 11

(LINEAR INTERPOLATION) 
TEMP ALPX

6 5 . 6  0 . 2 2 9 3 2 E - 0 4

R = 1

TEMP

TEMP

9 3 . 3

TEMP

9 3 . 3

NUXY TEMP NUXY TEMP NUXY

EX TEMP EX TEMP EX

0 . 6 6 1 90E + 1 1 121. 1 0 . 6 4 8 1 0 E + 1 1 1 4 8 . 9 0 . 6 3 4 3 0 E + 11

ALPX TEMP ALPX TEMP ALPX

0 . 2 3 2 3 8 E - 04 121. 1 0 . 2 3 5 2 6 E - 04 1 4 8 . 9 0 . 2 3 8 1 4 E - 0 4

* * * * *  MASTER DEGREES OF FREEDOM * * * * *

NODE DEGREES OF FREEDOM LI ST

NUMBER OF SPECIFIED MASTER D . O . F . =  0
TOTAL NUMBER OF MASTER D . O . F .  = 0

INTEGER STORAGE REQUIREMENTS FOR MATERIALS,  ETC. INPUT CP* 1 2 . 3 6 0  TI  ME = 9 . 0 2 0 8 1
FIXED DATA = 62 TEMPORARY. DATA = 0 TOTAL = 62
FIXED AVAI L*  22 51500 TEMPORARY A V A I L *  2 2 5 1 50 0  TOTAL. A V A I L *  22 51500

* * *  LOAD STEP 1 OPTIONS SPECIFICATIONS

NITTER* 1 NPRINT* 1 NPOST* 1

ALL PRINT CONTROLS RESET TO 1

ALL POST DATA FILE CONTROLS RESET TO 1

NEW T I T L E *  T h er m al  S t r e s s  A n a l y s i s  Of L e v i t a t i o n  Box Beam ( 3 0  m / s ;  20 s Headway)

NO CONVERGENCE CHECKING OR TIME STEP OPTIMIZATION 

TIME* O.OOOOOE+OO

ACEL* O.OOOOOE+OO O.OOOOOE+OO 0 . 0 0 0 0 0 E + 0 0  

OMEGA* O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 

DOMEGA* O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO

& f $ r - v V.



CGLOC= 0 . OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO

CGOMGA= O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO

DCGOHE= O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO

EXTRACTED MODE RANGE - FROM O.OOOOOOE+OO TO O.OOOOOOE+OO

INERTIA RELIEF KEY = 0

KTEMP = -1 0

READ IN TEMPERATURES IN ELEMENT FORMAT 

KUSE= 0 •

PLASTICITY CONVERGENCE CRITERI ON-  0 . 0 1 0 0
CREEP OPTIMIZATION CRI TER IA= 0 . 1 0 0 0
LARGE DEFL. CONVERGENCE C R I T E R I A :  0 . 0 0 1 0 0 0
DISPLACEMENT L I M I T =  0 . 1 0 0 0 0 E + 1 1  
KEY TO TERMINATE RUN IF NO CONVERGENCE: 0 .
CUMULATIVE ITERATION LIM I T = 0

HARMONIC LOAD PARAMETERS MODE = 0 ISYM= 1

NUMBER OF STRESS PASS CALCULATIONS: 0

LOADS RAMPED TO FINAL VALUES DURING ITERATIONS ( KBC= 0)

STRAIN ENERGY KEY= 0

REACTION FORCE KEY= 1

UNIFORM TEMPERATURE: 2 0 . 0 0 0  ( T R E F = 2 0 . 0 0 0 )

SEISMIC COMBINATION TYPE (MCOMB) :  0

DAMPING RATIO :  0 . 0 0 0 0

BOUNDARY CONDITION PRINT KEY: 0
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ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4 . 4  A 1 4 0 19 5 - P C / L 1 - 4 . 4 A MAY 1 , 1 9 9 0
ANSYS(R) COPYRIGHT( C ) 1 9 71 ,  ' 7 8 ,  >82,  ‘ 8 3 /  ' 8 5 ,  ' 8 6 ,  ' 8 7 ,  ' 8 9 ,  ' 9 0 ,  ' 9 1  SUANSON ANALYSIS SYSTEMS, INC.  AS UNPUBLISHED WORK 
PROPRIETARY DATA - UNAUTHORIZED USE, DI STRI BUTION OR DUPLICATION IS PROHIBITED.  ALL RIGHTS RESERVED.
FOR SUPPORT CALL PHONE TUX

T h e r m a l  S t r e s s  A n a l y s i s  Of L e v i t a t i o n  Box Beam ( 30  m / s ;  20 s Headway)  9 . 0 2 0 9  SEP 1 8 , 1 9 9 2  CPs 1 2 . 5 8 0

LOAD STEP NUMBERS 1

* * *  LOAD OPTIONS SUMMARY * * *

TIME 
NITTER 
TUNI F 
KTEMP 
KRF

0 . OOOOOE+OO (TIME AT END OF LOAD STEP)'
1 (NUMBER OF ITERATIONS)

2 0 . 0 0 0 0  (UNIFORM TEMPERATURE) ( T R E F= 2 0 . 0 0 0 0 )
-1 (USE SPECIFIED NODAL OR ELEMENT TEMPERATURES)

1 (PRINT NODAL FORCES AND CONSTRAINED NODE REACTIONS)

NPRI NT* 1 (OVERALL PRINT FREQUENCY)
NPOST = ' 1 (OVERALL POST FREQUENCY)

DISPLACEMENT PRINT FREQUENCIES 
FREQ NSTRT NSTOP NINC 

1 1 9 999 99 1

ELEMENT PRINT AND POST FREQUENCIES
TYPE STIFF STRESS FORCE STRESS

NO. PRINT PRINT POST
1 54 1 1 1

STRESS
LEVEL

3

FORCE
POST1

* * * * *  SPECIFIED DISPLACEMENTS * * * * *

NODE UX UY ROT Z

1 O.OOOOOOE+OO 0 . OOOOOOE+OO 
3 O.OOOOOOE+OO
5 O.OOOOOOE+OO

* * * * *  ELEMENT TEMPERATURE DATA * * * * *  
ELEM. ( I N  ELEMENT SOLUTION ORDER)

1 127. .00 76..000
2 127. .00 76..000
3 127. .00 76..000
4 ' 127. ,00' 76.. 000

* * * * *  LOAD SUMMARY - 4 DISPLACEMENTS 0 FORCES 0 PRESSURES

INTEGER STORAGE REQUIREMENTS FOR LOAD DATA INPUT CP* 1 3 . 1 9 0  TI ME = 9 . 0 2 1 0 4
FIXED DATA = 106 TEMPORARY DATA = 0 TOTAL= 106
FIXED A VAI L*  22 51500 TEMPORARY A V A I L *  .2251500 TOTAL A V A I L *  22 51500

RANGE OF ELEMENT MAXIMUM STIFFNESS IN GLOBAL COORDINATES
$

MAXIMUM* 0 . 87 0608E+09 AT ELEMENT 4
MINIMUM* 0 . 870608E + 09 AT ELEMENT 3

vn
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INTEGER STORAGE REQUIREMENTS FOR ELEMENT FORMULATION CP*
FIXED DATA = 106 TEMPORARY DATA = 0 TOTAL= 106
FIXED AVAIL = 2251500 TEMPORARY A V A I L *  2 2 5 1 50 0  TOTAL AVAIL= 2251500

* * *  ELEMENT STIFFNESS FORMULATION TIMES 
TYPE NUMBER STIF TOTAL CP AVE CP

1 4 54 0 . 3 3 0  0 . 0 8 2

TIME AT END OF ELEMENT STIFFNESS FORMULATION CP* 1 5 . 5 5 0

MAXIMUM IN-CORE UAVE FRONT ALLOUED FOR REQUESTED MEMORY S I Z E *  14 98 .

INTEGER STORAGE REQUIREMENTS FOR UAVE FRONT MATRIX SOLUTION CP*
FIXED DATA = 106 TEMPORARY DATA = 81 TOTAL = 187
FIXED AVAIL = 2251500 TEMPORARY AVAI L=  2 2 5 1 50 0  TOTAL AVAIL= 2251500

MAXIMUM IN-CORE WAVE FRONT =

MATRIX SOLUTION TIMES 
READ IN ELEMENT STIFFNESSES

NODAL COORD. TRANSFORMATION 
MATRIX TRIANGULARIZATION

DATA = 81
A V A I L * 22 5 15 0 0

7.

CP* 0 . 0 0 0

CP* 0 . 0 0 0
CP* 0 . 0 6 0

TIME AT END OF MATRIX TRIANGULARIZATION CP= 1 6 . 3 7 0
EQUATION SOLVER MAXIMUM PI VOT* 0 . 1 7 4 1 2 E + 1 0  AT NODE 2 .  UX
EQUATION SOLVER MINIMUM PIVOT= 0 . 4 8 1 7 5 E + 0 8  AT NODE 2 .  UY

TIME AT START OF BACK SUBSTITUTION CP = 1 6 . 4 3 0 LOAD STEP =

* * * * *  DISPLACEMENT SOLUTION * * * * *  TIME = O.OOOOOE+OO LOAD STEP= 1
NODE UX UY ROTZ

1 0 . OOOOOOE+OO 0 . OOOOOOE + OO 0 . 3 0 9 9 9 2 E - 02
2 0 . 8 6 9 0 4 5 E - 0 2 0 . 3 5 4 3 2 1 E - 0 2 - 0 . 5 3 3 3 6 0 E - 03
3 0 . 1 7 3 80 9 E -01 0 . OOOOOOE + OO 0 . 2 1 6 8 4 0 E - 1 8
4 0 . 2 6 0 7 1 3 E - 0 1 0 . 3 5 4 3 2 1 E - 0 2 0 . 5 3 3 3 6 0 E - 03
5

MAXIMUMS

0 . 3 4 7 6 1 8 E - 0 1 0 . OOOOOOE + OO - 0 . 3 0 9 9 9 2 E - 02

NODE 5 4 5
VALUE 0 . 3 4 7 6 1 8E- 01 0 . 3 5 4 3 2 1 E - 0 2 - 0 . 3 0 9 9 9 2 E - 02

INTEGER STORAGE REQUIREMENTS FOR BACK SUBSTITUTION CP*
FIXED DATA = 106 TEMPORARY DATA = 38 TOTAL= 144
FIXED AVAIL= 2251500 TEMPORARY AVAI L=  22 51 5 00  TOTAL AVAIL= 2251500

* * * * *  ELEMENT STRESSES * * * * *  TIME = 0 . 0 0 0 0 0 0 E + 0 0  LOAD STEP* 1

E L = 1 NODES* 1 2 MAT* 1 TTOP.TBOT* 1 2 7 . 0
END SDIR SSH SBYB SBYT

I' 0 . 4 6 1 7 6 E - 0 7  O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO
J 0 . 4 6 1 7 6 E - 0 7  O.OOOOOE+OO 0 . 3 5 7 9 4 E + 0 8  - 0 . 2 1 2 3 8 E + 0 8

FORCES ON MEMBER AT NODE 1 - 0 . 2 7 9 3 9 7 E - 0 8  8 4 3 0 8 . 9
2 0 . 2 7 9 3 9 7 E - 0 8 - 8 4 3 0 8 . 9

STATIC FORCES ON NODE 1 0 . 2 6 9 0 7 4 E - 0 8  - 8 4 3 0 8 . 9
STATIC FORCES ON NODE 2 - 0 . 2 6 9 0 7 4 E - 0 8  8 4 3 0 8 . 9

7 6 . 0  
S Y B

0 . 4 6 1 7 6 E - 0 7  
0 . 35794E + 08 
0 .  OOOOOOE + OO 

3 8 5 4 6 0 .  
- 0 . 5 5 0 3 1 5 E -  1 1 

- 3 8 5 4 6 0 .

1 5 . 4 9 0  TIME*  9 . 0 2 1 6 8

1 6 . 3 2 0  TIME*

ITERATION*

I T E RA T I ON*

1 6 . 7 0 0  TIME*

ITERATION*

SYT
0 . 4 6 1 7 6 E - 0 7  
0 . 2 1 238E+08

9 . 0 2 1 9 1

1 CUM . I T E R . * 1

1 CUM . I T E R . * 1

9 . 0 2 2 0 1

1 CUM. ITER

2-D TAP BEAM 54
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EL= 2 NODES= 2 3 HAT = 1 TTOP,TBOT= 1 2 7 . 0
END SDIR SSH SBYB SBYT

I 0 . 7 6 9 6 0 E - 07 O.OOOOOE + OO 0 . 3 5 7 9 4 E + 0 8  - 0 . 2 1 2 3 8 E  + 08
J 0 . 7 6 9 6 0 E - 0 7  O.OOOOOE + OO 0 . 7 1 5 8 9 E  + 08 - 0 . 4 2 4 7 5 E + 0 8

FORCES ON MEMBER AT NODE 2 - 0 . 4 6 5 6 6 1 E- 0 8  8 4 3 0 8 . 9
3 0 . 4 6 5 6 6 1 E - 08 - 8 4 3 0 8 . 9

STATIC FORCES ON NODE 2 0 . 4 7 6 3 0 2 E - 0 8  - 8 4 3 0 8 . 9
STATIC FORCES ON NODE 3 - 0 . 4 7 6 3 0 2 E- 0 8  8 4 3 0 8 . 9

7 6 . 0  
S Y 8

0 . 3  5 794E + 08 
0 . 7 1 5 8 9 E + 0 8  
- 3 8 5 4 6 0 .

770921 . 
3 8 5 4 6 0 .  

- 7 7 0 9 2 1 .

SYT
- 0 . 2 1 2 3 8 E + 0 8  
- 0 . 4 2 4 7 5 E + 08

2-D TAP BEAM 54

EL= 3 NODES= . 3 4 MAT= 1 TTOP,TBOT= 1 2 7 . 0
END SDIR SSH SBYB SBYT

I 0 . 6 1 5 6 B E - 0 7  O.OOOOOE+OO 0 . 7 1 5 8 9 E + 0 8  - 0 . 4 2 4 7 5 E + 0 8
J 0 . 6 1 5 6 8 E - 0 7  O.OOOOOE+OO 0 . 3 5 7 9 4 E + 0 8  - 0 . 2 1 2 3 8 E + 0 8

FORCES ON MEMBER AT NODE 3 - 0 . 3 7 2 5 2 9 E - 0 8  - 8 4 3 0 8 . 9
4 0 . 3 7 2 5 2 9 E - 0 8  8 4 3 0 8 . 9

STATIC FORCES ON NODE 3 0 . 3 6 3 9 8 0 E - 0 8  8 4 3 0 8 . 9
STATIC FORCES ON NODE 4 - 0 . 3 6 3 9 8 0 E - 0 8  - 8 4 3 0 8 . 9

7 6 . 0
S Y B SYT

0 . 7 1 589E+08 - 0 . 4 2 4 7 5 E + 0 8  
0 . 35 79 4E+ 08 - 0 . 2 1 2 3 8 E + 0 8  
- 7 7 0 9 2 1 .

3 8 5 4 6 0 .
770921 .

- 3 8 5 4 6 0 .

2-D TAP BEAM 54

EL= 4 NODES= 4 5 M AT = 1 TTOP,TBOT= 1 2 7 . 0
END SDIR SSH SBYB SBYT

I 0 . 6 1 5 6 8 E - 0 7  O.OOOOOE+OO 0 . 3 5 7 9 4 E + 0 8  - 0 . 2 1 2 3 8 E + 0 8
J 0 . 6 1 5 6 8 E - 0 7  O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO

FORCES ON MEMBER AT NODE 4 - 0 . 3 7 2  5 2 9 E - 0 8  - 8 4 3 0 8 . 9
5 0 . 3 7 2 5 2 9 E - 0 8  8 4 3 0 8 . 9

STATIC FORCES ON NODE 4 0 . 3 8 1 4 4 2 E - 0 8  8 4 3 0 8 . 9
STATIC FORCES ON NODE 5 - 0 . 3 8 1 4 4 2 E- 0 8  - 8 4 3 0 8 . 9

76 ; 0
SYB SYT

0 . 3 5 794E + 08 - 0 . 2 1 2 3 8 E  + 08 
0 . 6 1 5 6 8 E - 07 0 . 6 1 5 6 8 E - 0 7
- 3 8 5 4 6 0 .
0.  OOOOOOE + OO 
3 8 5 4 6 0 .

0.  1 3 0 7 4 0 E - 10

2-D TAP BEAM 54

* * * * *  REACTION FORCES * * * * *  TIME = O.OOOOOE+OO LOAD STEP= 1 ITERATION= 1 ,CUM. I T E R . =  1

NOTE - REACTION FORCES ARE IN THE NODAL COORDINATE SYSTEM.

NODE FX FY MZ

1 - 0 . 2 6 90 7 4 E - 08
3
5

8 4 3 0 8 . 9  
• 1 6 8 6 1 8 .

8 4 3 0 8 . 9

TOTAL - 0 . 2 6 90 7 4 E - 08 - 0.  1455 1 9E - 1 0 0 . OOOOOOE+OO

* * *  ELEM. STRESS CALC. TIMES
TYPE NUMBER STIF TOTAL CP AVE CP

1 4 54 0 . 2 2 0 0 . 0 5 5 '

* * *  
TYPE

NODAL FORCE CALC. TIMES 
NUMBER STIF TOTAL CP AVE CP

1 4 54 0 . 0 0 0 0 . 0 0 0

* * *  LOAD STEP 1 ITER 1 COMPLETED. TIME= 0 . OOOOOOE + OO TIME INC= 0 . OOOOOOE + OO NEU TRIANG MATRIX CUM. I T ER . = 1

INTEGER STORAGE REQUIREMENTS FOR STRESS ANO FORCE CALCULATIONS CP = 1 7 . 6 9 0  TIME= 9 . 0 2 2 2 9
FIXED DATA = 106 TEMPORARY DATA = 90 TOTAL= 196
FIXED AVAIL= 2251500 TEMPORARY AVAI L= 22 51 5 00  TOTAL AVAIL= 2 251 50 0

* * *  STORAGE REQUIREMENT SUMMARY
MAXIMUM FIXED MEMORY USED = 1034 
MAXIMUM TEMPORARY MEMORY USED= 90 
MAXIMUM TOTAL MEMORY USED = 1064 
MAXIMUM TEMPORARY AVAILABLE = 22 51 3 92

'• >



* * *  PROBLEM STATISTICS 
NO. OF ACTIVE DEGREES OF FREEDOM = 11
R . M . S .  UAVEFRONT SIZE = 4 . 5

* * *  ANSYS BINARY FILE STATI STICS 
BUFFER SIZE USED= 2048 
POST DATA WRITTEN ON FILE12
RESTART DATA WRITTEN ON F IL E 03  ( 13 388 BYTES)
TRIANGULARIZED MATRIX WRITTEN ON FI LE11 ( 768 BYTES)

* * * * *  END OF INPUT ENCOUNTERED ON F I L E 2 7 .  F I L E 2 7  REWOUND

* * * * *  INPUT FILE SWITCHED FROM F I L E 2 7  TO F I L E 1?

* * * * *  ROUTINE COMPLETED * * * * *  CP = 1 8 . 0 2 0

* * * * *  END OF INPUT ENCOUNTERED ON F IL E1 8

PREP7 AFWRITE OR SFWRITE WARNING MESSAGES = 0
NUMBER OF SOLUTION PHASE WARNING MESSAGES = 0

* * * * *  RUN CO MP LE TED  * * * * *  CP= 1 8 . 3 5 0 0 T I ME = 9 . 0 2 2 5
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PROGRAM DYNACB
Guideway Sheet Sect. - 30 m/s, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth 
STRUCTURAL PARAMETERS

NN NE NRN E RHO
9 8 3 6.8950E+10 2.7126E+03

NODAL COORDINATES
NODE X

1 O.OOOOE+OO
2 2.2860E+00
3 4.S720E+00
4 6.8580E+00
5 9.1440E+00
6 1.1430E+01
7 1.3716E+01
8 1.6002E+01
9 1.8288E+01

ELEMENT INFORMATION
ELEM. J K AX ZI EL

1 1 2 6.0507E-02 6.4295E-03 2.2860E+00
2 2 3 6.0507E-02 6.4295E-03 2.2860E+00
3 - 3 4 6.0507E-02 6.4295E-03 2.2860E+00
4 4 5 6.0507E-02 6.4295E-03 2.2860E+00
5 5 6 6.0507E-02 6.4295E-03 2.2860E+00
6 6 7 6.0507E-02 6.429SE-03 2.2860E+00
7 7 8 6.0507E-02 6.4295E-03 2.2860E+00
8 8 9 6.0507E-02 6.4295E-03 2.2860E+00

NODAL RESTRAINTS
NODE NR1 NR2

1 1 0
5 1 0
9 1 0

NUMBER OF DEGREES OF FREEDOM : NDF = 15
NUMBER OF NODAL RESTRAINTS: NNR = 3
OUTPUT KEY FOR MODAL ANALYSIS: IMO = 0
STIFFNESS MATRIX DECOMPOSED



Lrr-Cp lA
i Guideway Sheet Sect. - 30 m/s, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

MODE FREQUENCY
(Hz)

1 3.0883E+01
2 4.8263E+01
3 1.2399E+02
4 1.5728E+02
5 2.8295E+02
6 3.3346E+02
7 5.4830E+02
8 6.2620E+02
9 8.7151E+02
10 1.0209E+03
11 1.3782E+03
12 1.6301E+03
13 2.0647E+03
14 2.3500E+03
15 2.5126E+03

f l
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Guideway Sheet Sect. - 30 m/s, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

*** LOADING NUMBER 1 OF 
DYNAMIC PARAMETERS

1 ***
1

ISOLVE NTS DT DAMPR
1 1000 2.OOOOE-03 0

INITIAL CONDITIONS 
NNID NNIV 

0 0
APPLIED ACTIONS 

NLN NEL IML 
0 0 12

. OOOOE+OO

],

MOVING LOADS
P V0P AOP SPACING

-2.9648E+04 3.0000E+01 0.0000E+00 4.5000E-01 V !
. i/-2.2992E+04 3.OOOOE+Ol 0.0000E+00 4.5000E-01

-2.2992E+04 3.OOOOE+Ol 0.OOOOE+OO 4.5000E-01 \
-2.2992E+04 3.0000E+01 0.0000E+00 4.5000E-01
-2.2992E+04 3.0000E+01 0.OOOOE+OO 4.5000E-01 t ;
-2.9648E+04 3.OOOOE+Ol 0.OOOOE+OO 2.6401E+01 s-2.9648E+04 3.0000E+01 0.OOOOE+OO 4.5000E-01 i i
-2.2992E+04 3.OOOOE+Ol 0.OOOOE+OO 4.5000E-01
-2.2992E+04 3.OOOOE+Ol 0.OOOOE+OO 4.5000E-01 / \-2.2992E+04 3.OOOOE+Ol 0.OOOOE+OO 4.5000E-01 \

-2.2992E+04 3.OOOOE+Ol 0.OOOOE+OO 4.5000E-01 l t

-2.9648E+04 3.OOOOE+Ol 0.OOOOE+OO 0.OOOOE+OO
GROUND ACCELERATIONS

DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000 V
OUTPUT SELECTION 1
~ IWR IPL NNO NEO NRO

2 1 2 3 3
NODES (DISPL.): 3 7
ELEMENTS: 2 4 6
NODES (REACT.): 1 5 9 \
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Guideway Sheet Sect. - 30 m/s, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

,! l' *** LOADING NUMBER 1 OF 1 ***
DISPLACEMENT TIME HISTORY FOR NODE

UY
3

ROTZ

i ■/

n

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.5887E-03 2.7426E-04
1.4280E+00 1.0860E+00

-3.7797E-03 -1.0257E-04 
1.1460E+00 2.6600E-01

DISPLACEMENT TIME HISTORY FOR NODE 7
UY ROTZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.5681E-03 1.0268E-04
1.148bE+00 4.1400E-01

-3.8028E-03 -2.7411E-04 
1.4600E+00 5.5400E-01
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Guideway Sheet Sect. - 30 m/s, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
MEMBER END-FORCES TIME HISTORY FOR ELEMENT

FY(J) MZ(J)
2

FY(K) MZ (K)
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

8.2799E+04 
1.5200E-01 

-2.3892E+04 
7.6000E-02

3.4938E+04 
1.4280E+00 

-1.9701E+05 
1.0860E+00

6.8493E+04 
1.5200E-01 

—4.2727E+04 
2.2800E-01

2.3209E+05 
1.1480E+00 

-6.8160E+04 
1.4280E+00

MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4
FY(J) MZ(J) FY(K) MZ(K)

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.2577E+04 9.8992E+04 1.3865E+05 5.1897E+02
1.2600E+00 1.4280E+00 3.0400E-04— 6-9200E=01

-1.0908E+05 -1.3158E+05 -1.5972E+03 -1.2886E+05 
1.1820E+00 1.2120E+00 1.6900E+00 1.1580E+00

MEMBER END-FORCES TIME HISTORY FOR ELEMENT 6
FY(J) MZ(J) FY(K) MZ(K)

MAXIMUM 1.0871E+05 9.8168E+04 4.2777E+04 2.3339E+05
TIME OF MAXIMUM 4.5600E-01 1.1800E+00 1.4120E+00 1.4580E+00
MINIMUM -1.2136E+04 -1.3190E+05 -6.8370E+04 -6.7334E+04
TIME OF MINIMUM 1.3360E+00 1.3960E+00 1.4880E+00 1.1480E+00

t \ 
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Guideway Sheet Sect.

*** LOADING NUMBER 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM 
REACTION FORCE TIME

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

- 30 m/s, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

1 OF 1 ***
HISTORY FOR NODE 1 

FY MZ
,.2760E+05 1.1354E+02
.6000E-02 1.1000E-01
,.5427E+04 -1.8574E+02 
..4280E+00 9.7200E-01
HISTORY FOR NODE 5 

FY MZ
,.4976E+05 1.1893E+02
..3060E+00 1.3720E+00
•3714E+02 -1.3748E+02 
i.9200E-01 1.2900E+00
HISTORY FOR NODE 9 

FY MZ
..2854E+05 1.1426E+02
..5640E+00 5.7200E-01
..5273E+04 -1.7569E+02 
..1480E+00 1.6240E+00



D Y N A C B
Dynamic Analysis 

o f
Continuous Beams 
U . E . S  C .

Ymax - 1.5BB7E-03

V"V*o - v * V\iVVV\A]0pavniAi0T 1 1 me
t -2.0000

\ Ymin - -3.7797E-03

Beam Fundamental Natural Frequency - 3.08B3E+01 Hz

Results at Node - 3
Displacement : Ymin - -3.7797E-03<t -1.1460) Ymax - 1.5BS7E-03 (t -1.4280)
Guideway Sheet Sect. - 30 m/s. 140 Passenger, 2 x 9.144 m Spans. .8128 m Depth

Date: 9/18/1992
T ime: 10: 10: 6
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D Y N A C B
Dynamic Analysis 

o f
Continuous Beams
U . E S C .

Y m ax  -  1 . 5 6 8 1 E - 0 3

VNjV W ' i/ ' iA / W ' uI t i me
t -2.0000

Beam Fundamental Natural Frequency

Results at Node — 7
Displacement : Ymin - -3.B028E-03 (t -1.4600) Ymax - 1.5681E-03(t -1.1480)
Guideway Sheet Sect. - 30 m/s. 140 Passenger. 2 x 9.144 m Spans. .8128 m Depth

Date: 9/18/1992
T ime: 10: 10: 6



D Y N A C B
Dynamic Analysis

Fymin - -1.5427E+04

Beam Fundamental Natural Frequency - 3.0883E+01 Hz

Results at Node - 1
Reaction : Fymin - -1.5427E+04 (t -1.4280) Fymax - 1.2760E+05(t - .0760)
Guideway Sheet Sect. - 30 m/s. 140 Passenger. 2 x 9.144 m Spans. .8128 m Depth

Date: 9/18/1992
Time: 10: 10: 6
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Fymax - 1.4976E+05 D Y N A C B
Dynamic Analysis 

o f
Continuous Beams 
U . E . S C .

t i me
Fymin - -5.3714E+02 t -2.0000

Beam Fundamental Natural Frequency 3.0BB3E+01 Hz

Results at Node - 5
Reaction : Fymin - -5.3714E+02ft - .6920) Fymax - 1.4976E + 05 (t -1.3060) 
Guideway Sheet Sect. - 30 m/s, 140 Passenger. 2 x 9.144 m Spans. .8128 m Depth

Date: 9/18/1992
Time: 10: 10: 6

- 0



Fymax 1.2054E+O5

D Y N A C B
Dynamic Analysis 

of
Continuous Beams 
U . E . £ C .

time
•2.OOOO

Fymin - -1.5273E+04

Beam Fundamental Natural Frequency - 3.08B3E+01 Hz

Results at Node » 9
Reaction : Fymin - -1.5273E+04 (t -1.1480) Fymax - 1.2854E+05 (t -1.5840)
Guideway Sheet Sect. - 30 m/s, 140 Passenger. 2 x 9.144 m Spans. .8128 m Deptn

□ate: 9/18/1992
Time: 10: 10: 6
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Mmax - 2.3209E+05

v V u W V u " i / W V V it -2.0000

D Y N A C B
Dynamic Analysis 

o f
Continuous Beams 
U . E . S C .

t i me

Mmin - -6.8160E+04

Beam Fundamental Natural Frequency 3.08B3E+01 HZ

Results at Elem - 2 (End Node)
Bending Moment : Mmin - -6.8160E+04 (t -1.4280) Mmax - 2.3209E+05 (t -1.14B0)
Guideway Sheet Sect. - 30 m/s. 140 Passenger. 2 x 9.144 m Spans. .812B m Depth

Date: 9/18/1992
T ime: 10: 10: 6
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Dynamic Analysis 
o f

Continuous Beams 
U . E . S C .

D Y N A C B

Mmax - 9.8992E+04

-2.0000

Beam Fundamental Natural Frequency - 3.0883E+01 Hz

Results at Elem - 4 (Start Node)
Bending Moment : Mmin - - 1 .3158E + 05 (t -1.2120) Mmax - 9.8992E+04 (t -1.4280)
Guideway Sheet Sect. - 30 m/s. 140 Passenger. 2 x 9.144 m Spans, .8128 m Depth

time

Date: 9/18/1992
T ime: 10: 43: 44 2 

L



r

D Y N A C B
Dynamic Analysis 

of
Continuous Beams
U . E S C .

Mmax - 5.1B97E+02 time

Mmin - — 1.2BB6E+05

Beam Fundamental Natural Frequency - 3.08B3E+01 Hz

Results at Elem - 4 (End Node)
Bending Moment : Mmin - -1.2886E + 05 (t -1.1580) Mmax - 5.1B97E+02(t - .6920)
Guideway Sheet Sect. - 30 m/s, 140 Passenger. 2 x 9.144 m Spans. .8128 m Depth

Date: 9/18/1992
Time: 10: 10: 6



D Y N A C B
Dynamic Analysis 

of
Continuous Beams
U . E . S C .

Mmax - 9.816BE+04

t i me
t -2.0000

Beam Fundamental Natural Frequency

Mmin - — 1.3190E+05 

3.0883E+01 Hz

Results at Elem - 6 (Start Node)
Bending Moment : Mmin - -1.3190E+05(t -1.3960) Mmax - 9 . 8 168E+04(t -1.1800)
Guideway Sheet Sect. - 30 m/s. 140 Passenger. 2 x 9.144 m Spans. .B12B m Depth

Date: 9/1B/1992
Time: 10: 43: 44
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Mmax - 2.3339E+05

3 .OOOO

Dynamic Analysis 
o f

Continuous Beams 
U . E . £ C .

D Y N A C B

t ime

Beam Fundamental Natural Frequency - 3.0BB3E+01 Hz

Results at Elem - 6 (End Node)
Bending Moment : Mmin - -6.7334E+04 (t -1.1480) Mmax - 2.3339E+05(t -1.4580)
Guideway Sheet Sect. - 30 m/s, 140 Passenger, 2 x 9.144 m Spans. .8128 m Depth

□ate: 9/18/1992
Time: 10: iO: 6
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ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A 1 40195 - PC/L1 - 4.4A MAY 1,1990
ANSYS(R) COPYRIGHT(C) 1971, '78, '82, '83, '85, '86, '87, '89, '90, '91 SUANSON ANALYSIS SYSTEMS, INC. AS UNPUBLISHED 
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL RIGHTS RESERVED.
FOR SUPPORT CALL PHONE TWX

Thermal Stress Analysis Of Levitation Box Beam (30 m/s; 20 s Headway) 16.3224 SEP 18,1992 CP= 7.850

***** NOTICE ***** t h i s  IS A SUBSET OF THE ANSYS GENERAL 
PURPOSE FINITE ELEMENT COMPUTER PROGRAM. NEITHER SUANSON 
ANALYSIS SYSTEMS, INC. NOR THE DISTRIBUTOR SUPPLYING THIS 
PROGRAM ASSUME ANY RESPONSIBILITY FOR THE VALIDITY, 
ACCURACY, OR APPLICABILITY OF ANY RESULTS OBTAINED FROM THE 
ANSYS SYSTEM. USERS MUST VERIFY THEIR OUN RESULTS.

£ ) £ . ? L &  A t J / i C V ' S / S
1 .1 4 4 - ^ttsAPce. ST/^J

ANSYS(R) COPYRIGHT(C) 1971, '78, '82, '83, '85, '86, '87, '89, '90, '91 
SUANSON ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK.
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION, OR DUPLICATION 
IS PROHIBITED. ALL RIGHTS RESERVED.

SUANSON ANALYSIS SYSTEMS,INC. IS ENDEAVORING TO MAKE THE 
ANSYS PROGRAM AS COMPLETE, ACCURATE, AND EASY TO USE AS 
POSSIBLE. SUGGESTIONS AND COMMENTS ARE UELCOMED. ANY 
ERRORS ENCOUNTERED IN EITHER THE DOCUMENTAT I ON- OR THE 
RESULTS SHOULD BE IMMEDIATELY BROUGHT TO OUR ATTENTION.

* * * * * ANALYSIS OPTIONS *****

VALUE

ANALYSIS TYPE . 0
ELEMENT CONSTANT TABLE . . . 16
REACTION FORCE K E Y .......... 1
MASTER DOF READ K E Y .......... 1
MATERIAL TABLE ENTRIES. . . . 5

REFERENCE TEMPERATURE . . . . 20.00
UNI FORM TEMPERATURE .......... 20.00

***** ELEMENT TYPES *****

TYPE STI F DESCRIPTION KEY 
1 2  3

OPT IONS 
4 5 6

/
7 8 9

NJ INOTPR

1 54 TAPERED UNSYM. BEAM, 2-D 0 0 0 0 0 1 0 0 0 0 0

NUMBER OF ELEMENT TYPES* 1

***** TABLE OF ELEMENT REAL CONSTANTS *****
NO.

1 0.60507E-01 0.64295E- 02 0.35425 0.59705 0.60507E-01 0.64295E-02 0.35425 0.59705
0 . OOOOOE + OO 0.OOOOOE + OO O.OOOOOE + OO 0.00000E + 00 2.9250

NUMBER OF REAL CONSTANT SETS* 1

UORK
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ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A 1 40195 - PC/L 1 - 4 .4A MAY 1,1990
' ANSYS(R ) COPYRIGHT(C) 1971, ‘78, '82, '83, '85, '86, '87, '89, ‘90, '91 SWANSON ANALYSIS SYSTEMS, INC. AS UNPUBLISHED WORK

PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL RIGHTS RESERVED.
FOR SUPPORT CALL PHONE TWX

Thermal Stress Analysis Of Levitation Box Beam (30 m/s; 20 s Headway) 16.3227 SEP 18,1992 CP= 8.890

***** ELEMENT d e f i n i t i o n s  * * * * *

ELEMENT NODES MAT TYPE ELEMENT REAL CONSTANTS

SWITCHED TO FIXED FORMAT INPUT 

1 1 2
2 -D BEAM CONS

0.605E-01 0.643E-02 0.354 0.597 0.605E-01 0.643E-02
0.354 0.597 O.OOOE+OO O.OOOE+OO 0.000E+00 0.000E+00
2.92 0.000E+00 O.OOOE+OO O.OOOE+OO

2 2 3 1 1

0.605E-01 0.643E-02 0.354 0.597 0.605E-01 0.643E-02
0.354 0.597 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO
2.92 O.OOOE+OO O.OOOE+OO O.OOOE+OO

3 3 4 1 1

0.605E-01 0.6,4 3 E - 0 2 0.354 0.597 0.605E-01 0.643E-02
0.354 0.597 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO
2.92 O.OOOE+OO O.OOOE+OO O.OOOE+OO

4 4 5 1 1

0.605E-01 0.643E-02 0.354 0.597 0.605E-01 0.643E-02
0.354 0.597 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO
2.92 O.OOOE+OO O.OOOE+OO O.OOOE+OO

INTEGER STORAGE REQUIREMENTS FOR ELEMENT INPUT CP= 9.610 TI ME = 16.32286
FIXED DATA = 1034 TEMPORARY DATA = 10 TOTAL= 1044
FIXED AVAIL = 2251500 TEMPORARY AVAIL= 2251 500 TOTAL AVAIL= 2251500 
MAXIMUM NODE NUMBER FOR AVAILABLE AUXILIARY MEMORY SIZE= 1125232

NUMBER OF ELEMENTS = 4 MAXIMUM NODE NUMBER USED = 5

***** NODE DEFINITIONS *****

LOCATION ROTATION (DEGREES)

NODE X Y THXY
(OR R) (OR THETA) (OR RT)

SWITCHED TO FIXED FORMAT INPUT
1 0. OOOOOE + OO 0.OOOOOE + OO 0.OOOOOE + OO
2 2.2860 0.OOOOOE + OO 0.OOOOOE+OO
3 4.5720 0.OOOOOE + OO 0.OOOOOE+OO
4 6.8580 0.OOOOOE + OO 0.OOOOOE+OO
5 9.1440 0.OOOOOE + OO 0.OOOOOE+OO

XMIN = 0,. OOOOE + OO XMAX- 9.144 YMIN= 0.OOOOE+OO YMAX= 0.OOOOE+OO ZMIN = 0.OOOOE+OO ZMAX = 0.OOOOE+OO

INTEGER STORAGE REQUIREMENTS FOR NODE INPUT CP= 10.380 TI ME = 16.32307
FIXED DATA = 1034 TEMPORARY DATA = 30 TOT A L = 1064
FIXED AVAIL = 2251500 TEMPORARY AVAIL= 2251 500 TOTAL AVAIL= 2251 500

l
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ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A 1 4 0 1 9 5 -P C/ L 1 - 4 . 4 A MAY 1,1990
ANSYS(R) COPYRIGHT(C) 1971, '78, ‘82, '83, '85, '86, '87, '89, '90, >91 SWANSON ANALYSIS SYSTEMS, INC. AS UNPUBLISHED WORK 
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL RIGHTS RESERVED.
FOR SUPPORT CALL PHONE TWX

Thermal Stress Analysis Of Levitation Box Beam (30 m/s; 20 s Headway) 16.3233 SEP 18,1992 C P = 11.260

***** MATERIAL (PROPERTIES ***** 

MATERIAL 1

NUXY PROPERTY TABLE (LINEAR INTERPOLATION)
TEMP NUXY TEMP NUXY TEMP

-9999. 0 0.30000 9999. 0 O.30OOO

EX PROPERTY TABLE (LINEAR INTERPOLATION)
TEMP EX TEMP EX TEMP

21 .1 0.68950E + 1 1 65 .6 0.67570E+11 93.3

ALPX PROPERTY TABLE (LINEAR INTERPOLATION)
TEMP ALPX TEMP ALPX TEMP

21 .1 0.22446E- 04 65 .6 0.22932E-04 93.3

MAXIMUM MATERIAL NUMBER* 1

NUXY .TEMP NUXY TEMP NUXY

EX TEMP EX TEMP EX

0.66190E+11 121.1 0.64810E + 1 1 148.9 0.63430E + 11

ALPX TEMP ALPX TEMP ALPX

0.23238E- 04 121.1 0.23526E-04 148.9 0.23814E- 04

***** MASTER DEGREES OF FREEDOM *****

NODE DEGREES OF FREEDOM LIST

NUMBER OF SPECIFIED MASTER D.O.F.* 0
TOTAL NUMBER OF MASTER D.O.F. = 0

INTEGER STORAGE REQUIREMENTS FOR MATERIALS, ETC. INPUT CP= 1 1.750 TI ME = 16.32345
FIXED DATA = 62 TEMPORARY DATA = 0 TOTAL = 62
FIXED AVAIL = 225 1 500 TEMPORARY AVAIL= 2251500 TOTAL AVAIL= 2251500

*** LOAD STEP 1 OPTIONS SPECIFICATIONS

NI TTER= 1 NPRI NT* 1 NPOST= 1

/ ALL PRINT CONTROLS RESET TO 1

ALL POST DATA F i LE CONTROLS RESET TO 1

NEW TITLE* Thermal Stress Analysis Of Levitation Box Beam (30 m/s; 20 s Headway)

NO CONVERGENCE CHECKING OR TIME STEP OPTIMIZATION 

TIME* O.OOOOOE+OO

ACEL* O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO

OMEGA* O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO)
DOMEGA* O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO

5
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CGLOC= O.OOOOOE + OO O.OOOOOE + OO O.OOOOOE+OO

CGOMGA= O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1

DCGOME* O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO

EXTRACTED MODE RANGE - FROM O.OOOOOOE+OO TO O.OOOOOOE+OO

INERTIA RELIEF KEY= 0 <•

KTEHP= -1 0

READ IN TEMPERATURES IN ELEMENT FORMAT 

KUSE= 0

PLASTICITY CONVERGENCE CRIT£RION= 0.0100
CREEP OPTIMIZATION CRITERIA* 0.1000
LARGE DEFL. CONVERGENCE CRITERIA* 0.001000
DISPLACEMENT LIMIT* 0.10000E+11 
KEY TO TERMINATE RUN IF NO CONVERGENCE* 0.
CUMULATIVE ITERATION L I H I T = 0

HARMONIC LOAD PARAMETERS MODE* 0 ISYM* 1

NUMBER OF STRESS PASS CALCULATIONS* 0

LOADS RAMPED TO FINAL VALUES DURING ITERATIONS (KBC = 0)

STRAIN ENERGY KEY* 0

REACTION FORCE KEY* 1

UNIFORM TEMPERATURE* 20..000 (TREF* 20.000)

SEISMIC COMBINATION TYPE (MCOMB)= 0

DAMPING RATIO = 0.0000

BOUNDARY CONDITION PRINT KEY* 0
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ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION A.A A 1 40195-PC/L1 - A .AA MAY 1,1990
ANSYS(R) COPYRIGHT(C) 1971, '78, '82, '83, '85, '86, '87, '89, '90, >91 SUANSON ANALYSIS SYSTEMS, INC. AS UNPUBLISHED UORK 
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL RIGHTS RESERVED.
FOR SUPPORT CALL PHONE TUX

Thermal Stress Analysis Of Levitation Box Beam (30 m/s; 20 s Headway) 16.3235 SEP 18,1992 CP = 12.030

LOAD STEP NUMBER^ 1

*** LOAD OPTIONS SUMMARY ***

TIME 
NITTER 
TUNI F 
KTEMP 
KRF

0.OOOOOE+OO (TIME AT END OF LOAD STEP)
1 (NUMBER OF ITERATIONS)

20.0000 (UNIFORM TEMPERATURE) (TRE F= 20.0000)
-1 (USE SPECIFIED NODAL OR ELEMENT TEMPERATURES)
1 (PRINT NODAL FORCES AND CONSTRAINED NODE REACTIONS)

NPR I NT = 1 (OVERALL PRINT FREQUENCY)
NPOST = 1 (OVERALL POST FREQUENCY)

DISPLACEMENT PRINT FREQUENCIES
FREQ NSTRT NSTOP NINC

1 1 999999 1

ELEMENT PRINT AND POST FREQUENCIES
TYPE STIFF STRESS FORCE STRESS STRESS FORCE

NO. PRINT PRINT POST LEVEL POST
1 54 1 1 1 3 1

***** SPECIFIED DISPLACEMENTS *****

NODE UX UY ROT Z

1 O.OOOOOOE+OO O.OOOOOOE+OO 
5 O.OOOOOOE+OO

***** ELEMENT TEMPERATURE DATA ***** 
ELEM. (IN ELEMENT SOLUTION ORDER)

1 127..00 76., 000
2 127..00 76..000
3 127..00 76..000
4 127..00 76..000

***** LOAD SUMMARY - 3 DISPLACEMENTS 0 FORCES 0 PRESSURES

INTEGER STORAGE REQUIREMENTS FOR LOAD DATA INPUT CP = 12.520 TI ME= 16.32367
FIXED DATA = 96 TEMPORARY DATA = 0 TOTAL= 96
FIXED AVAIL = 2251500 TEMPORARY AVAIL= 2251 500 TOTAL AVAIL = 2251500

RANGE OF ELEMENT MAXIMUM STIFFNESS IN GLOBAL COORDINATES

MAX IMUM= 0.174122E + 10 AT ELEMENT 4.
MINIMUM= 0.174122E+10 AT ELEMENT 2.

INTEGER STORAGE REQUIREMENTS FOR ELEMENT FORMULATION CP= 14.660 TI ME = 16.32426

l
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FIXED DATA = 96 TEMPORARY DATA = 0 T0TAL = (96
FIXED AVAI L = 2251500 TEMPORARY AVAIL= 2251500 TOTAL AVAIL= 2251500

*** ELEMENT STIFFNESS FORMULATION TIMES 
TYPE NUMBER STIF TOTAL CP AVE CP

1 4 54 0.280 0.070

TIME AT END OF ELEMENT STIFFNESS FORMULATION CP= 14.660

MAXIMUM IN-CORE WAVE FRONT ALLOWED FOR REQUESTED MEMORY SIZE= 1498.

INTEGER STORAGE REQUIREMENTS FOR WAVE FRONT MATRIX SOLUTION CP = 15.430 TIME= 16.32448
FIXED DATA = 96 TEMPORARY DATA = 100 TOT A L = 196
FIXED AVAIL = 2251500 TEMPORARY AVAIL= 2251500 TOTAL AVAIL = 2251500

MAXIMUM IN-CORE WAVE F RONT = 8.

MATRIX SOLUTION TIMES
READ IN ELEMENT STIFFNESSES CP = 0 .000

NODAL COORD. TRANSFORMATION CP = 0 .000
MATRIX TRIANGULARIZATION CP = 0. 050

TIME AT END OF MATRIX TRIANGULARIZATION CP = 15.490
EQUATION SOLVER MAXIMUM PIVOT3 0.34824E+10 AT NODE 
EQUATION SOLVER MINIMUM PIVOT= 0.13486E+09 AT NODE

2. UX 
5. ROTZ

TIME AT START OF BACK SUBSTITUTION CP= 15.540 LOAD STEP= 1 I TERATION = 1 CUM.

***** DISPLACEMENT SOLUTION ***** TIME = O.OOOOOE+OO LOAD STEP= 1 ITERATION3 1 CUM.
NODE UX UY ROTZ

1 0.OOOOOOE+OO 0.000000E+00 0.571660E- 02
2 0.434522E-02 0.980112E-02 0.285830E- 02
3 0.869045E-02 0.130682E- 01 - 0.140946E -1 7
4 0.130357E-01 0.980112E-02 - 0.285830E - 02
5 0.173809E-01 0.000000E + 00 -0.571660E-02

MAXIMUMS
NODE 5 3 1
VALUE 0.173809E-01 0.130682E-01 0.571660E-02

INTEGER STORAGE REQUIREMENTS FOR BACK SUBSTITUTION CP = 15.760 TIME3 16. 32457
FIXED DATA 3 96 TEMPORARY DATA 3 38 TOTAL= 134
FIXED AVAIL = 2251500 TEMPORARY AVAIL= 2251500 TOTAL AVAIL= 2251500

***** ELEMENT STRESSES ***** TIME = 0.000000E+00 LOAD STEP= 1 ITERATION3 1 CUM

EL = 1 NODES= 1 2 MAT = 1 TTOP.TBOT = 127 .0 76.0
END SDIR SSH SBYB SBYT SYB SYT

2-D TAP BEAM 54

I
J '

FORCES

0.46176E-07 
0.46176E-07 

ON MEMBER AT

STATIC FORCES ON NODE 
STATIC FORCES ON NODE

O.OOOOOE+OO -0.21621E-07 0.12828E-07
0.OOOOOE+OO -0.43242E-07 0.25657E-07

NODE 1 - 0.27939 7E- 08 0.145661E-09
2 0.279397E-08 - 0.145661E -09

1 0.269074E -08 - 0.145661E -09 - 0.289949E-09
2 - 0.269074E- 08 0.145661E-09 0.415639E-09

0.24555E-07 
0.29340E-08 
0.23 2831E - 09 

- 0.465661E - 09

59004E-07
71832E-07

IT
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EL= 2 NODES= 2 3 HAT = 1 TTOP,TBOT= 127,0 76.0 2-D TAP BEAM 54
END SDIR SSH SBYB SB YT SYB SYT

I 0.46176E- 07 O.OOOOOE+OO -0.54052E-07 0.32071E-07 -0.78765E-08 0.78247E-07
J 0.46176E- 07 0.00000E + 00 -0.54052E-07 0.32071E-07 -0.78765E-08 0.78247E-07

FORCES ON MEMBER AT NODE 2 - 0.279397E-08 0.669258E-10 0.582077E-09
3 0.279397E-08 - 0.6692 58E- 10 - 0.582077E-09

STATIC FORCES ON NODE 2 0.2691 19E-08 - 0.669258E- 10 - 0.613688E-09
STATIC FORCES ON NODE 3 - 0.2691 19E-08 0.669258E-10 0.613643E-09

EL = 3 NOD E S= 3 4 MAT= 1 TTOP,TBOT= 127.0 76.0
END SDIR SSH SBYB SBYT SYB SYT

I 0.10 774E-06 O.OOOOOE + OO -0.64863E-07 0.38485E-07 0.42881E-07 0.14623E-06
J 0.10774E- 06 0.00000E + 00 -0.10810E-07 0.64141E-08 0.96933E-07 0.11416E-06

FORCES 'ON MEMBER Af NODE 3 - 0.651926E-08 0.287343E-09 0.698492E-09
4 0.651926E-08 - 0.287343E-09 - 0 . 1 1 6415E - 09

STATIC FORCES ON NODE 3 0.674663E-08 - 0.287343E - 09 - 0.640776E -09
STATIC,FORCES ON NODE 4 - 0.674663E - 08 0.287343E-09 0.157002E-09

2-D TAP BEAM 54

EL= 4 NODES= 4 5 MAT = 1 TTOP,TBOT= 127.0 76.0
END SDIR SSH SBYB SBYT SYB SYT

I 0.61568E-07 O.OOOOOE+OO -0.43242E-07 0.25657E-07 0.18326E-07 0.87224E-07
J 0.61568E-07 O.OOOOOE+OO 0.32431E-07 -0.19242E-07 0.93999E-07 0.42325E-07

FORCES ON MEMBER AT NODE 4 - 0.372529E-08 0.360956E-09 0.465661E-09
5 0.372529E-08 - 0.360956E - 09 0.349246E-09

STATIC FORCES ON NODE 4 0.381442E-08 - 0.360956E-09 - 0.506869E-09
STATIC FORCES ON NODE 5 - 0.381442E -08 0.360956E-09 - 0.371756E-09

2-D TAP BEAM 54

***** REACTION FORCES ***** TIME = O.OOOOOE+OO LOAD STEP= 1 ITERATION= 1 CUM. ITER.= 1

NOTE - REACTION FORCES ARE IN THE NODAL COORDINATE SYSTEM.

NODE FX

1 - 0.269074E- 08
5

TOTAL - 0.269074E- 08

FY

0.145661E-09 
- 0.360956E- 09

- 0.21 5.2 9 4 E - 0 9

MZ

O.OOOOOOE+OO

*** ELEM. STRESS CALC. TIMES 
TYPE NUMBER STIF TOTAL CP AVE CP

1 4 54 0.220 0.055
***

TYPE
NODAL FORCE CALC. TIMES 
NUMBER STIF TOTAL CP AVE CP

1 4 54 0.000 0.000

*** LOAD STEP 1 ITER 1 COMPLETED. TIME* 0.000000E+00 TIME INC* O.OOOOOOE+OO NEU TRIANG MATRIX CUM. ITER

INTEGER STORAGE REQUIREMENTS FOR STRESS AND FORCE CALCULATIONS CP= 16.750 TIME* 16.32484 
FIXED DATA = 96 TEMPORARY DATA = 90 TOTAL* 186
FIXED AVAIL* 2251500 TEMPORARY AVAIL* 2251500 TOTAL AVAIL* 2251500

*** STORAGE REQUIREMENT SUMMARY 
MAXIMUM FIXED MEMORY USED * 1034
MAXIMUM TEMPORARY MEMORY USED* 100
MAXIMUM TOTAL MEMORY USED = 1064
MAXIMUM TEMPORARY AVAILABLE * 2251404

*** PROBLEM STATISTICS 
NO. OF ACTIVE DEGREES OF FREEDOM = 12

L

*7 Q
 -'

-L
I



R . M . S .  WAVE FRONT S I Z E  = 5 . 2

*** ANSYS BINARY FILE STATISTICS 
BUFFER SIZE USED* 2048 
POST DATA URITTEN ON FILE12
RESTART DATA URITTEN ON FILE03 ( 13340 BYTES)
TRIANGULARtZED MATRIX URITTEN ON FILE11 ( 892 BYTES)

***** END OF INPUT ENCOUNTERED ON FILE27. FILE27 REUOUND

***** INPUT FILE SUITCHED FROM FILE27 TO FILE18

***** ROUTINE COMPLETED ***** CP = 17.020

***** END OF INPUT ENCOUNTERED ON FILE18

PREP7 AFURITE OR SFURITE UARNING MESSAGES • = 0
NUMBER O.F SOLUTION PHASE UARNING MESSAGES = 0

***** RUN COMPLETED ***** CP= 17.3000 TIME* 16.3250
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Section Properties For Guideway Sheet Cross-section (D=.8128 m)
Radius To Inside Of Guideway Sheet, R - 2
Half Angle, A L P H A ------------ •---------  2
Depth Of Section, D --------------------  8
Thickness Of Guideway Sheet, T1 -------  2
Thickness Of Outer Sheet, T2 ----------  1
Thickness Of Web Plates, T 3 -----------  6

Section Properties:
Cross-sectional Area -------------------  8
Centroidal Location In 1-1 Direction —  0 
Centroidal Location In 2-2 Direction —  2

Bending About Centroidal Axis Parallel To
Moment Of Inertia ----------------------  1
Section Modulus (Inside) --------------- 2
Section Modulus (Outside) -------------- 2

Bending About Centroidal Axis Parallel To
Moment Of Inertia ----------------------  1
Section Modulus ------------------------  1

.100000E+00 

.092483E+01 

.128000E-01 

.540000E-02 

.905000E-02 

.350000E-03

.636893E-02 

.OOOOOOE+OO 

.406355E+00

1-1 Axis:
.166726E-02 
. 622738E-02 
.303755E-02

2-2 Axis:
.848380E-02 
.776800E-02



PROGRAM DYNACB
Curved Guideway Sheet - 300 Mph, 140 Passenger, 1 x 9.144 tn Span, 
STRUCTURAL PARAMETERS

NN NE NRN E RHO
9 8 2 6.8950E+10 2.7126E+03

NODAL COORDINATES
NODE X

1 0.0000E+00
2 1.1430E+00
3 2.2860E+00
4 3.4290E+00
5 4.5720E+00
6 5.7150E+00
7 6.8580E+00
8 8.0010E+00
9 9.1440E+00

ELEMENT INFORMATION
ELEM. J K AX ZI EL

1 1 2 8.6369E-02 1.1667E-02 1.1430E+00
2 2 3 8.6369E-02 1.1667E-02 1.1430E+00
3 3 4 8.6369E-02 1.1667E-02 1.1430E+00
4 4 5 8.6369E-02 1.1667E-02 1.1430E+00
5 5 6 8.6369E-02 1.1667E-02 1.1430E+00
6 6 7 8.6369E-02 1.1667E-02 1.1430E+00
7 7 8 8.6369E-02 1.1667E-02 1.1430E+00
8 8 9 8.6369E-02 1.1667E-02 1.1430E+00

NODAL :RESTRAINTS
NODE NR1 NR2

1 1 0
9 1 0

NUMBER OF DEGREES OF FREEDOM: NDF = 16
NUMBER OF NODAL RESTRAINTS: NNR = 2
OUTPUT KEY FOR MODAL ANALYSIS : IMO = 0

L C -%

.8128 m Depth

STIFFNESS MATRIX DECOMPOSED



MODE FREQUENCY 
(Hz)

1 3.4812E+01
2 1.3928E+02
3 3.1371E+02
4 5.5918E+02
5 8.783 6E+02
6 1.2761E+03
7 1.7589E+03
8 2.4728E+03
9 3.0787E+03

10 3.9306E+03
11 4.9653E+03
12 6.2157E + 03
13 7.6936E+03 ■
14 9.3120E + 03
15 1.0733E+04
16 1.1332E+04

Lc-f
Curved Guideway Sheet - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth



L c - e
Curved Guideway Sheet - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

*** LOADING NUMBER 1 OF \ ***
DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR

1 750 5.0000E—04 0 . 0000E+00
INITIAL CONDITIONS
NNID NNIV

0 0
APPLIED ACTIONS

NLN NEL I ML
0 0 12

MOVING LOADS
P V0P AOP SPACING

-4.5954E+04 1.3411E+02 0.0000E+00 4.5000E-01
-3.5638E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
—3.5638E+04 1.3411E+02 0.0000E+00 4.5000E-01
-3.5638E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
—3.5 638E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-4.5954E+04 1.3411E+02 O.OOOOE+OO 2.6401E+01
-4.5954E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-3.5638E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-3.5638E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
— 3.5 638E+04 1.3411E+02 O.OOOOE+OO 4.5000E-01
-3.5638E+04 1.3411E+02 O.OOOOE+OO 4.SOOOE-Ol
-4.5954E+04 1.3411E+02 O.OOOOE+OO O.OOOOE+OO

GROUND ACCELERATIONS 
IGA 0

DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000
OUTPUT SELECTION

IWR IPL ‘ NNO NEO NRO 2 1 1 1 2
NODES (DISPL.): 5
ELEMENTS: 4
NODES (REACT.) 1' 9



Lc-(,
Curved Guideway Sheet - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
DISPLACEMENT TIME HISTORY FOR NODE 5

UY ROTZ
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

2.5570E-04 1.7592E-04
1.6450E-01 2.4050E-01

-4.5088E-03 -1.7326E-04 
3.5500E-02 2.7300E-01



L C -7
Curved Guideway Sheet - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

* * *  LOADING NUMBER 1 OF 1 ***
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

1.1746E+05 
4.2500E-02 
5.3831E+04 
2.5500E-02

2.4939E+04 
7.8500E-02 

-4.5469E+05 
3.5000E-02

8.9577E+04 
2.4750E-01 

-8.7839E+04 
2.6500E-01

4.5336E+05 
3.8500E-02 

-2.4909E+04 
1.3650E-01



Lc-&
Curved Guideway Sheet - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

*** LOADING NUMBER 1 OF 1 ***
REACTION FORCE TIME HISTORY FOR NODE 1

FY MZ
MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

2 . 0 4 9 1 E + 0 5  1 . 2 8 0 1 E + 0 2
2 . 3 3 5 0 E - 0 1  2 . 3 4 5 0 E - 0 1

- 1 . 1 4 3 5 E + 0 4  - 2 . 8 4 3 6 E + 0 2  
7 . 6 5 0 0 E - 0 2  5 . O O O O E -04

REACTION FORCE TIME HISTORY FOR NODE 9
FY MZ

MAXIMUM
TIME OF MAXIMUM 
MINIMUM
TIME OF MINIMUM

2.0538E+0S 1.2427E+02
6.8000E-02 6.4000E-02

-1.1348E+04 -2.6253E+02 
2.1850E-01 2.9850E-01



Dynamic Analysis 
o f

Continuous Beams 
U . E . S C .

D Y N A C B

Ymin - -4.5088E-03

Beam Fundamental Natural Frequency - 3.4B12E+01 Hz

Results at Node ™ 5
Displacement : Ymin ■* -4 . 5088E-03 (t - .0355) Ymax - 2.5570E-04(t - .1645) 
Curved Guideway Sheet - 300 Mph, 140 Passenger. 1 x 9.144 m Span. .8128 m Depth

Date: 7/20/1992
Time: 18:28:52 6-

77



D Y N A C B

Beam Fundamental Natural Frequency - 3.4B12E+01 Hz

Results at Node - 1
Reaction : Fymin - -1. 1435E + 04 (t - .0765) Fymax - 2 . 0 4 9 1E+05 (t - .2335)
Curved Guideway Sheet - 300 Mph. 140 Passenger, 1 x 9.144 m Span. .8128 m depth

Date: 7/20/1992
Time: IB: 38: 37 Oh

Z>
 7



yzr

Fymax - 2.0538E+05

!\  Vt , 3750

Dynamic Analysis 
o f

Continuous Beams

D Y N A C B

U . E . S C .

1 1 me

Fymin - -1.1348E+04

Beam Fundamental Natural Frequency - 3.4812E+Q1 Hz

Results at Node - 9
Reaction : Fymin - -1. 134BE+04 (t - .2185) Fymax - 2.0538E+05 (t - .0680)
Curved Guideway Sheet - 300 Mpn, 140 Passenger. 1 x 9.144 m Span. .812B m Depth

Date: 7/20/1992
Time: 18: 26: 52

/
/

-
7
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Mmax - 4.5336E+05

v / V
Mmin - h

£ \
4909E+04

D Y N A C B
Dynamic Analysis

o f
Continuous Beams
U . E . S C .

. 37S0
1 1 me

Beam Fundamental Natural Frequency - 3.4B12E+01 Hz

Results, at Elem *■ 4 (End Node)
Bending Moment : Mmin - -2.4909E+04 (t - .1365) Mmax - 4.5336E+05(t - .0385)
Curved Guideway Sheet - 300 Mph, 140 Passenger, 1 x 9.144 m Span. .8128 m Depth

Date: 7/20/1992
Time: 18:26:52
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f o r m  5007  r e v . 7/79 GENERAL COMPUTATION SHEET
(DISCIPLINE)

■  Conpany

NAME OF 
COMPANY. fo x  Jm i t

SUBJECT

UNIT/S ,

C A L C . SET N O . REV COMP. BY C H K 'D . BY

P R E LIM .

S A T E , a o
F IN A L

0
D A T E

V O ID

SH EET OF

j  o  6 ^ 6  J a o ' Z .
D A TE D A T E

MAGNEPLANE INTERNATIONAL - SYSTEM CONCEPT DEFINITION REPORT
SUPPLEMENT C

BACKUP MATERIALS-MAGWAY STRUCTURE
CONCRETE BOX BEAMS (Report reference section 3.2.2.a &

5.3.2.23 )

The following pages provide preliminary calculations for the 
Concrete BOX beams. The primary design tool is STAAD III by 
Research Engineers. This program calculates natural 
frequency and is capable of dynamic analysis which is 
required due to the speed of the vehicle. Please refer to 
the report for further discussion; ie, section 3.2.2.a.2 
outlines the structural design criteria. Of particular 
importance for this design is the natural frequency and the 
LL deflection requirement which generally controlled the beam 
designs even when dynamic increase factors are included on 
the stresses. Sections 5.3.2.23 in the Trade Study Section 
include a summary of material quantities and costs for 
various spans and heights. IT SHOULD BE NOTED THAT THE BEAM 
DESIGN IS PRELIMINARY AND THAT THE DESIGN SHOWN HEREIN IS 
GENERALLY CONSERVATIVE ESPECIALLY FOR THE LONGER SPANS. THE 
USE OF PRESTRESSING TENDONS SHOULD BE INVESTIGATED IN FUTURE 
STUDIES.
The STAAD printout is included for the 30' span. This is 
representative of the data that has been produced for all 
spans which is on file but not included in this document.
CONTENTS:
C-l thru C-34 
C-35 thru C-41 
C-42 thru C-50 
C-51 thru C-58 
C-59 thru C-67 
C-68 thru C-81 
C-82 thru C-87

30' Span Single 
75' Span Single 
120' Span Single 
30' Span Double 
75' Span Double 
120' Span Double 
At Grade

C-87 thru C-l11 Column Cap Beam
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* S T A A D -  I I I *
* REVISION 1 4 .0  (VERSION 14 LEVEL 0) *

■ | * PROPRIETARY PROGRAM OF *
* RESEARCH ENGINEERS, INC. *
* DATE= APR 9 , 1992 *
* TIME= 1 3 :3 4 :1 6 *

s * *
**************************************************

1 i

) V

.*"1IJ ll

1 . STAAD SPACE MAGLEV E -2  FRAME -  3 0 ' - 0 "  SPAN
2 .  * * *  PRECAST CONCRETE BOX GIRDER ***
3 .  * * *  NATURAL FREQUENCY * * *
4 .  UNIT FEET KIP
5. **********************************
6 . JOINT COORDINATES7. **********************************
8 . 1 0 . 0 0 . 0 0 . 0 2 1 0 . 0 0 . 0 3 0 .0
9 . 2 2 2 .8 7 0 . 0 0 . 0 42 2 .8 7 0 . 0 3 0 .0

1 0 . 43 5 .7 3 0 . 0 0 . 0 63 5 .7 3 0 . 0 3 0 .0
1 ’ f

1 1 . 64 8 .5 9 0 . 0 0 . 0 84 8 .5 9 0 . 0 3 0 .0
1 1 2 . 85 1 1 .4 6 0 . 0 0 . 0 105 1 1 .4 6 0 . 0 3 0 .0

1 3 . 106 - 1 .0 9 4 .3 8 0 . 0 126 - 1 .0 9 4 .3 8 3 0 .0
1 4 . 127 2 .3 2 4 .3 8 0 . 0 147 2 .3 2 4 .3 8 3 0 .0

1 ) 1 5 . 148 5 .7 3 4 .3 8 0 . 0 168 5 .7 3 4 .3 8 3 0 .0
! 1 6 . 169 9 .1 4 4 .3 8 0 . 0 189 9 .1 4 4 .3 8 3 0 .0

1 7 . 190 1 2 .5 5 4 .3 8 0 . 0 2 1 0 1 2 .5 5 4 .3 8 3 0 .0
1 8 . 2 1 1 - 0 .5 5 2 .1 9 0 . 0 231 - 0 .5 5 2 .1 9 3 0 .0ll 1 1 9 . 232 - 1 . 6 8 6 .7 6 0 . 0 252 - 1 . 6 8 6 .7 6 3 0 .0

v - i 2 0 . 253 1 2 . 0 1 2 .1 9 0 . 0 273 1 2 . 0 1 2 .1 9 3 0 .0
2 1 . 274 1 3 .1 4 6 .7 6 0 . 0 294 1 3 .1 4 6 .7 6 3 0 .0
22.
2 3 .
2 4 .
2 5 .
2 6 .
2 7 .
2 8 .
2 9 .
3 0 .
3 1 .
3 2 .
3 3 .
3 4 .
3 5 .
3 6 .
3 7 .
3 8 .
3 9 .
4 0 .
4 1 .
4 2 .
4 3 .
4 4 .
4 5 .

23
64

44
65

43 TO 
8 6  85

40
TO 80

101 127 128 149 148 TO 120  
141 169 170 191 190 TO 160

***********************
ELEMENT INCIDENCES 
* * * * * * * * * * * * * * * * * * * * * * *
* * *  BOTTOM SLAB * * *
1 1 2 23 22 TO 20 ; 21 22
41 43 44 65 64 TO 60 ? 61
* * *  TOP SLAB * * *
81 106 107 128 127 TO 100 ;
121 148 149 170  169 TO 140 ;
* * *  SIDEWALLS * * *
161 1 2 212 21 1  TO 180 ;  181 211 212 107 106 TO 200
201 106 107 233 232 TO 220 ; 221 85 8 6  254 253 TO 240
241 253 254 191  190 TO 260 ; 261 190 191 275 274 TO 280
**********************************
UNIT INCH KIP/*******************************
ELEMENT PROPERTIES 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* * *  BOTTOM SLAB * * *
1 TO 80 TH 6 .0  
* * *  TOP SLAB * * *
81 TO 160 TH 9 .0  
* * *  SIDEWALLS * * *
161 TO 280 TH 1 2 .0

v  f



V

46• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
4 7 . CONSTANTS
4 8 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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MAGLEV E -2 FRAME -  3 0 * - 0 "  SPAN 
* * *  PRECAST CONCRETE BOX GIRDER * * *
4 9 . E 4 0 3 0 .0  ALL
5 0 . POI 0 .2 5  ALL
5 1 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
5 2 . UNIT FEET KIP
5 3 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
5 4 . CONSTANTS
5 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
5 6 . DENSITY 0 .1 5 0  ALL
5 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
5 8 . SUPPORT
5 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
6 0 . 1 21 85 105 FIXED BUT MZ MY MX FZ
6 1 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
6 2 . LOADING 1 DEAD LOAD 1
6 3 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
6 4 . SELFWEIGHT Y - 1 . 0
6 5 . ***************************************
6 6 . ELEMENT LOAD
6 7 . * * *  UTILITY -  ELECTRICAL, PIPE, ETC. -  200  PLF * * *
6 8 . 101 TO 140 PRESSURE -0 .0 2 8 8
6 9 . * * *  PROPULSION WINDING -  50 PLF * * *
7 0 . 101  TO 140 PRESSURE -0 .0 0 7 2 2
7 1 . JOINT LOAD
7 2 . * * *  GUIDEWAY ALUM. BOX BEAM CONCRETE SUPPORT BLOCK * * *
7 3 . 127 137 147 FY - 0 .8 0
7 4 . 169 179 189 FY - 0 .8 0
7 5 . 106 116 126 FY - 2 .8 0
7 6 . 190  200 210  FY - 2 .8 0
7 7 . * * *  GUIDEWAY ALUMINUM BOX BEAM * * *
7 8 . 127  137 147 FY - 0 .8 5
7 9 . 169 179 189 FY - 0 .8 5
8 0 . 106  116 126 FY - 0 .8 5
8 1 . 190  200 210 FY - 0 .8 5
8 2 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
8 3 . CALCULATE NATURAL FREQUENCY
8 4 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
8 5 . LOADING 2 LIVE LOAD 1 -  SNOW LOAD -  40 PSF
8 6 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
8 7 . ELEMENT LOAD
8 8 . * * *  SNOW LOAD * * *
8 9 . 81  TO 160 PRESSURE - 0 .0 4 0
9 0 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
9 1 . LOADING 3 LIVE LOAD 2 -  VEHICLE BOGIE CENTERED ON SUPPORT g2. ************************************
9 3 . JOINT LOAD
9 4 . * * *  VEHICLE +  PASSENGER -  5 0 ,0 0 0  KG ( 110 KIPS ) * * *
9 5 . 127 169 FY - 1 3 .7 5
9 6 . 106 190 FY - 1 3 .7 5
9 7 . 232  FX - 9 .9 9
9 8 . 274  FX 9 .9 9
9 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1 0 0 . LOADING 4 LIVE LOAD 3 -  VEHICLE CENTERED ON SPAN
10 1 . *************************************
1 0 2 . JOINT LOAD
1 0 3 . * * *  VEHICLE +  PASSENGER -  5 0 ,0 0 0  KG ( 110 KIPS ) * * *
1 0 4 . 137 179 FY - 1 3 .7 5
1 0 5 . 116 200 FY - 1 3 .7 5
1 0 6 . 242 FX - 9 .9 9

PAGE NO.



C-IZ.1 0 7 . 284 FX 9 .9 9
1 0 8 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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MAGLEV E -2 FRAME -  3 0 ' - 0 "  SPAN —  PAGE NO.
* * *  PRECAST CONCRETE BOX GIRDER * * *

LOADING 5 WIND LOAD -  P = 2 2 .3 8  PSF 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
ELEMENT LOAD
* * *  WINDWARD -  3 6 .4  PSF * * *
221 TO 28 0  PRESSURE 0 .0 3 6 4  
* * *  LEEWARD -  1 9 .6  PSF * * *
161 TO 220  PRESSURE 0 .0 1 9 6  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
LOADING 6  LATERAL LOAD 1 -  USE W/ LIVE LOAD 2 - 2 0 %  VERTICAL LOAD 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
JOINT LOAD 
232 FX - 1 1 . 0
******************************************
LOADING 7 LATERAL LOAD 2 -  USE W/ LIVE LOAD 3 - 2 0 %  VERTICAL LOAD 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
JOINT LOAD 
242 FX - 1 1 . 0
***********************************************
LOADING 8  LONGITUDINAL LOAD 1 -  USE W/ LIVE LOAD 2 -  10% VERTICAL LOAD 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
JOINT LOAD 
127 169 FZ 2 .7 5  
127 169 MX 7 .3 3
************************************************
LOADING 9 LONGITUDINAL LOAD 2 -  USE W/ LIVE LOAD 3 -  10% VERTICAL LOAD 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
JOINT LOAD 
137 179 FZ 2 .7 5  
137 179 MX 7 .3 3
*************************************************
LOADING 10 SEISMIC LOAD*************************************************
* * *  CANTILEVER WALL -  ( 0 .5 4  K X 0 .3  ) -  CP =  0 .8  * * *  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
JOINT LOAD
232 TO 252  FX - 0 .1 6 0  
274 TO 294  FX - 0 .1 6 0
*************************************************
* * *  SIDE WALL -  ( 0 .9 9  K X 0 .1 1  ) -  CP = 0 .3  * * *  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
253 TO 273  FX - 0 .1 0 9  
211  TO 2 3 1  FX - 0 .1 0 9***********************************************
* * *  TOP SLAB -  ( 2 .1 4  K X 0 .1 1  ) -  CP = 0 .3  * * *  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
190 TO 21 0  FX - 0 .2 3 5
***************************************************
* * *  BOTTOM SLAB -  ( 1 .1 8  K X 0 .1 1  ) -  CP =  0 .3  * * *  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
85 TO 10 5  FX - 0 .1 3 0
*************************************************
* * *  load  COMBINATION * * *

109 .
110. 
111. 
112 .
11 3 .
11 4 .
115 .
116 .
11 7 .
118 .
119 .
120. 
121. 
122.
123 .
12 4 .
1 2 5 .
12 6 .
12 7 .
12 8 .
12 9 .
130 .
13 1 .
13 2 .
133 .
13 4 .
13 5 .
136 .
137 .
1 3 8 .
13 9 .
140 .
14 1 .
14 2 .
1 4 3 .
144 .
14 5 .
14 6 .
14 7 .
14 8 .
14 9 .
1 5 0 .
1 5 1 .
15 2 .
15 3 .
1 5 4 .
15 5 .
156 .
15 7 .
158 .
159 .
16 0 . 
16 1 . 
162 .
16 3 .
164 .
165 .
166 .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
LOAD COMB 11  DEAD + LIVE LOAD 1 
1 1 .0  2 1 . 0  3 1 .0  6  1 .0  8  1 .0  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
LOAD COMB 12 DEAD + LIVE LOAD 1 
1 1 .0  2 1 .0  4 1 .0  7 1 .0  9 1 .0

+ LIVE LOAD 2 + LAT. + LONG.

+ LIVE LOAD 3 + LAT. + LONG.



1 6 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1 6 8 . LOAD COMB 13 DEAD + LIVE LOAD 1 +  LIVE LOAD 2 + WL +  LAT. + LONG.
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MAGLEV E-2 FRAME - 30'-0" SPAN —  PAGE NO.
*** PRECAST CONCRETE BOX GIRDER ***

169
4 170
■ ' 171

172
/, " "a 173

174
175
176
177

■/ 178
179
180

f  f 181
l J 182

183
— * 184
1 185
I  J 186

187
L 188
E 189

190
191

\ ~ ; 192.
\ 193

194,

r \

) J

195.
196.
197.
198,
199
2 0 0 ,
2 0 1 ,
2 0 2 .

r  ‘  , 203,
204,

X J 205.
206.

1 0 .7 5  2 0 .7 5  3 0 .7 5  5 0 .7 5  6  0 .7 5  8  0 .7 5  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
LOAD COMB 14 DEAD + LIVE LOAD 1 + LIVE LOAD 3 + WL + LAT. + LONG.
1 0 .7 5  2 0 .7 5  4 0 .7 5  5 0 .7 5  7 0 .7 5  9 0 .7 5  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
LOAD COMB 15 DEAD + SEISMIC LOAD 
1 0 .9 0  10 1 .1
*******************************
LOAD COMB 16 DEAD + LIVE LOAD 1 + LIVE LOAD 2 + LAT. + LONG. + SEIS. 
1 0 .7 5  2 0 .7 5  3 0 .7 5  6  0 .7 5  8  0 .7 5  10 0 .7 5  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
LOAD COMB 17 DEAD + LIVE LOAD 1 + LIVE LOAD 3 + LAT. +  LONG. + SEIS. 
1 0 .7 5  2 0 .7 5  4 0 .7 5  7 0 .7 5  9 0 .7 5  10 0 .7 5  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* * *  ULTIMATE STRENGTH DESIGN * * *
*******************************
LOAD COMB 18 DEAD + LIVE LOAD 1 +  LIVE LOAD 2 + LAT. + LONG.
1 1 .4  2 1 .7  3 1 .7  6  1 .7  8  1 .7  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
LOAD COMB 19 DEAD + LIVE LOAD 1 + LIVE LOAD 3 + LAT. + LONG.
1 1 .4  2 1 .7  4 1 .7  7 1 .7  9 1 .7  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
LOAD COMB 20 DEAD + LIVE LOAD 1 + LIVE LOAD 2 + WL + LAT. + LONG. 
1 1 .0 5  2 1 .2 8  3 1 .2 8  5 1 .2 8  6  1 .2 8  8  1 .2 8  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
LOAD COMB 21 DEAD + LIVE LOAD 1 + LIVE LOAD 3 + WL + LAT. + LONG. 
1 1 .0 5  2 1 .2 8  4 1 .2 8  5 1 .2 8  7 1 .2 8  9 1 .2 8  
* * * * * * * £ * * * * * * * * * * * * * * * * * * * * * * *
LOAD COMB 22 DEAD + SEISMIC LOAD 
1 0 .9 0  10 1 .4 0
*******************************
LOAD COMB 23 DEAD + LIVE LOAD 1 + LIVE LOAD 2 + LAT. + LONG. + SE IS. 
1 1 .0 5  2 1 .2 8  3 1 .2 8  6  1 .2 8  8  1 .2 8  10 1 .4 0  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
LOAD COMB 24 DEAD + LIVE LOAD 1 + LIVE LOAD 3 + LAT. + LONG. + SE IS . 
1 1 .0 5  2 1 .2 8  4 1 .2 8  7 1 .2 8  9 1 .2 8  10 1 .4 0  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
PERFORM ANALYSIS

P R O B L E M  S T A T I S T I C S

NUMBER OF JOINTS/MEMBER+ELEMENTS/ SUPPORTS =  2 9 4 / 2 8 0 / 4
ORIGINAL/FINAL BAND-WIDTH =  2 1 1 / 25
TOTAL PRIMARY LOAD CASES =  1 0 , TOTAL DEGREES OF FREEDOM =  1764
SIZE  OF STIFFNESS MATRIX =  275184 DOUBLE PREC. WORDS
TOTAL REQUIRED DISK SPACE = 6 .4 2  MEGA-BYTES

++ PROCESSING ELEMENT STIFFNESS MATRIX. 1 3 :3 5 :1 8  
++ PROCESSING GLOBAL STIFFNESS MATRIX. 1 3 :3 5 :3 2  
++ PROCESSING TRIANGULAR FACTORIZATION. 1 3 :4 6 :2 2

***WARNING -  IMPROPER LOAD WILL CAUSE INSTABILITY AT JOINT 274  
DIRECTION =  FZ PROBABLE CAUSE MODELING PROBLEM -0 .1 0 3 E -0 5  

++ CALCULATING JOINT DISPLACEMENTS. 1 3 :5 5 :2 2



MAGLEV E-2 FRAME - 30'-0" SPAN
*** PRECAST CONCRETE BOX GIRDER ***
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*********************************************************
* *

* NATURAL FREQUENCY FOR LOADING 1  =  2 5 .1 1 6 7 6  CPS *
* MAX DEFLECTION = 0 .0 2 4 9 2  INCH GLO Y , AT JOINT 158 *
* **********************************************************

++ CALCULATING ELEMENT FORCES. 1 4 : 2 :2 6

2 0 7 . LOAD LIST 1 TO 6  10 TO 17
2 0 8 . PRINT JOINT DISPLACEMENT LIST 10 11 12 52 53 54 94 95 96



MAGLEV E-2 FRAME - 30'-0" SPAN
*** PRECAST CONCRETE BOX GIRDER ***
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JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE =  SPACE

JOINT

10

11

12

52

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

1 0 .0 0 0 0 4 -0 .0 1 5 8 6 -0 .0 0 4 4 7 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 1
2 0 . 0 0 0 0 0 -0 .0 0 1 5 9 -0 .0 0 0 4 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 1
3 0 . 0 0 0 0 2 -0 .0 0 1 4 1 0 .0 0 0 6 1 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 .0 0 0 0 6 -0 .0 0 8 1 8 -0 .0 0 2 5 1 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 2
5 -0 .0 0 1 6 4 -0 .0 0 2 0 5 0 .0 0 0 3 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 9
6 -0 .0 0 1 9 7 -0 .0 0 2 8 9 0 .0 0 1 4 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 4

1 0 - 0 .0 0 2 5 1 -0 .0 0 3 1 4 0 .0 0 0 4 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 5
1 1 - 0 .0 0 1 9 8 -0 .0 2 2 0 3 5 .4 9 8 0 9 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 1 6
1 2 - 0 .0 0 1 6 4 -0 .0 2 8 0 9 5 .4 9 4 0 9 0 .0 0 0 0 4 0 . 0 0 0 0 0 0 .0 0 0 1 6
13 - 0 .0 0 2 7 1 -0 .0 1 8 0 6 4 .1 2 3 8 4 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 .0 0 0 1 9
14 - 0 .0 0 2 4 5 -0 .0 2 2 6 1 4 .1 2 0 8 3 0 .0 0 0 0 3 0 . 0 0 0 0 0 0 .0 0 0 1 9
15 -0 .0 0 2 7 3 -0 .0 1 7 7 3 -0 .0 0 3 4 9 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 1 8
16 -0 .0 0 3 3 7 -0 .0 1 8 8 8 4 .1 2 3 9 3 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 2 4
17 -0 .0 0 3 1 1 -0 .0 2 3 4 2 4 .1 2 0 9 3 0 .0 0 0 0 3 0 . 0 0 0 0 0 0 .0 0 0 2 4

1 0 .0 0 0 0 4 -0 .0 1 6 0 1 -0 .0 0 3 9 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 1
2 0 . 0 0 0 0 0 -0 .0 0 1 6 0 -0 .0 0 0 4 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 1
3 0 . 0 0 0 0 1 -0 .0 0 1 2 8 0 .0 0 0 6 1 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 .0 0 0 0 5 -0 .0 0 8 3 0 -0 .0 0 2 1 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 2
5 - 0 .0 0 1 6 5 -0 .0 0 2 0 7 0 .0 0 0 4 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 9
6 - 0 .0 0 1 9 6 -0 .0 0 2 9 1 0 .0 0 1 5 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 4

1 0 -0 .0 0 2 5 3 -0 .0 0 3 1 7 0 .0 0 0 6 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 5
1 1 - 0 .0 0 1 9 7 -0 .0 2 2 0 8 5 .4 9 8 7 3 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 .0 0 0 1 6
1 2 - 0 .0 0 1 6 5 -0 .0 2 8 4 3 5 .4 9 5 0 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 6
13 - 0 .0 0 2 7 2 -0 .0 1 8 1 2 4 .1 2 4 3 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 9
14 - 0 .0 0 2 4 8 -0 .0 2 2 8 7 4 .1 2 1 6 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 9
15 - 0 .0 0 2 7 5 -0 .0 1 7 9 0 -0 .0 0 2 9 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 8
16 - 0 .0 0 3 3 8 -0 .0 1 8 9 4 4 .1 2 4 5 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 2 4
17 - 0 .0 0 3 1 4 -0 .0 2 3 7 0 4 .1 2 1 7 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 2 4

1 0 .0 0 0 0 4 -0 .0 1 5 8 6 -0 .0 0 3 4 9 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 1
2 0 . 0 0 0 0 0 -0 .0 0 1 5 9 -0 .0 0 0 3 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0  „ 0 . 0 0 0 0 1
3 0 . 0 0 0 0 1 -0 .0 0 1 1 5 0 .0 0 0 6 0 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 .0 0 0 0 6 -0 .0 0 8 1 8 -0 .0 0 1 8 3 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 2
5 - 0 .0 0 1 6 4 -0 .0 0 2 0 5 0 .0 0 0 5 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 9
6 - 0 .0 0 1 9 2 -0 .0 0 2 8 8 0 .0 0 1 6 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 4

1 0 - 0 .0 0 2 5 1 -0 .0 0 3 1 4 0 .0 0 0 7 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 5
1 1 - 0 .0 0 1 9 3 -0 .0 2 1 7 4 5 .4 9 9 3 8 -0 .0 0 0 0 3 0 . 0 0 0 0 0 0 .0 0 0 1 6
1 2 - 0 .0 0 1 6 4 -0 .0 2 8 1 3 5 .4 9 6 0 4 -0 .0 0 0 0 4 0 . 0 0 0 0 0 0 .0 0 0 1 6
13 -0 .0 0 2 6 8 -0 .0 1 7 8 5 4 .1 2 4 9 2 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 1 8
14 - 0 .0 0 2 4 5 -0 .0 2 2 6 4 4 .1 2 2 4 2 -0 .0 0 0 0 3 0 . 0 0 0 0 0 0 .0 0 0 1 9
15 - 0 .0 0 2 7 3 -0 .0 1 7 7 3 -0 .0 0 2 3 3 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 1 8
16 -0 .0 0 3 3 3 -0 .0 1 8 6 6 4 .1 2 5 0 8 -0 .0 0 0 0 3 0 . 0 0 0 0 0 0 .0 0 0 2 3
17 - 0 .0 0 3 1 1 -0 .0 2 3 4 5 4 .1 2 2 5 8 -0 .0 0 0 0 3 0 . 0 0 0 0 0 0 .0 0 0 2 4

1 0 . 0 0 0 0 0 - 0 . 0 2 1 0 0 -0 .0 0 4 3 2 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 -0 .0 0 1 3 4 -0 .0 0 0 4 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0 .0 0 1 3 8 0 .0 0 0 5 7 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 -0 .0 0 7 6 1 -0 .0 0 2 3 5 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 - 0 .0 0 1 6 6 0 .0 0 0 0 8 0 .0 0 0 4 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 - 0 .0 0 1 9 9 - 0 . 0 0 0 1 2 0 .0 0 1 1 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2



MAGLEV E-2 FRAME - 30'-0" SPAN
*** PRECAST CONCRETE BOX GIRDER *** 7—  PAGE NO.

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE =  SPACE

JOINT

53

54

94

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

1 0 -0 .0 0 2 5 5 0 . 0 0 0 0 0 0 .0 0 0 6 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
1 1 - 0 .0 0 2 0 6 -0 .0 2 3 8 3 5 .4 9 7 8 8 0 . 0 0 0 0 1 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
1 2 -0 .0 0 1 8 3 -0 .0 3 0 0 3 5 .4 9 4 4 6 0 .0 0 0 0 3 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
13 -0 .0 0 2 7 9 -0 .0 1 7 8 2 4 .1 2 3 7 4 0 . 0 0 0 0 1 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
14 -0 .0 0 2 6 1 -0 .0 2 2 4 6 4 .1 2 1 1 7 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
15 -0 .0 0 2 8 0 -0 .0 1 8 9 0 -0 .0 0 3 2 2 0 . 0 0 0 0 1 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
16 -0 .0 0 3 4 5 -0 .0 1 7 8 7 4 .1 2 3 8 7 0 . 0 0 0 0 1 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
17 -0 .0 0 3 2 8 -0 .0 2 2 5 2 4 .1 2 1 3 0 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2

1 0 . 0 0 0 0 0 -0 .0 2 1 1 4 -0 .0 0 3 9 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 -0 .0 0 1 3 5 -0 .0 0 0 4 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0 .0 0 1 2 7 ' 0 .0 0 0 5 8 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 -0 .0 0 7 7 0 -0 .0 0 2 1 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 -0 .0 0 1 6 7 0 .0 0 0 0 8 0 .0 0 0 4 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 -0 .0 0 1 9 8 - 0 . 0 0 0 1 0 0 .0 0 1 1 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2

1 0 -0 .0 0 2 5 7 0 . 0 0 0 0 0 0 .0 0 0 6 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
1 1 -0 .0 0 2 0 5 -0 .0 2 3 8 6 5 .4 9 8 2 6 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
1 2 -0 .0 0 1 8 4 -0 .0 3 0 2 9 5 .4 9 5 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
13 -0 .0 0 2 7 9 -0 .0 1 7 8 3 4 .1 2 4 0 3 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
14 -0 .0 0 2 6 3 -0 .0 2 2 6 6 4 .1 2 1 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
15 -0 .0 0 2 8 2 -0 .0 1 9 0 3 -0 .0 0 2 9 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
16 -0 .0 0 3 4 6 -0 .0 1 7 8 9 4 .1 2 4 1 6 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
17 -0 .0 0 3 3 0 -0 .0 2 2 7 1 4 .1 2 1 7 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2

1 0 . 0 0 0 0 0 - 0 . 0 2 1 0 0 -0 .0 0 3 6 4 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 -0 .0 0 1 3 4 -0 .0 0 0 3 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0 .0 0 1 1 5 0 .0 0 0 5 9 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 -0 .0 0 7 6 1 -0 .0 0 1 9 9 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 -0 .0 0 1 6 6 0 .0 0 0 0 8 0 .0 0 0 4 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 - 0 .0 0 1 9 4 -0 .0 0 0 0 8 0 .0 0 1 1 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1

1 0 - 0 .0 0 2 5 5 0 . 0 0 0 0 0 0 .0 0 0 6 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
1 1 - 0 . 0 0 2 0 0 -0 .0 2 3 5 7 5 .4 9 8 6 4 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
1 2 - 0 .0 0 1 8 2 -0 .0 3 0 0 4 5 .4 9 5 5 7 -0 .0 0 0 0 3 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
13 -0 .0 0 2 7 4 -0 .0 1 7 6 2 4 .1 2 4 3 1 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
14 - 0 .0 0 2 6 0 -0 .0 2 2 4 7 4 .1 2 2 0 1 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
15 - 0 .0 0 2 8 0 -0 .0 1 8 9 0 -0 .0 0 2 6 0 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
16 - 0 .0 0 3 4 1 -0 .0 1 7 6 7 4 .1 2 4 4 4 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
17 -0 .0 0 3 2 7 -0 .0 2 2 5 3 4 .1 2 2 1 4 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2

1 -0 .0 0 0 0 4 -0 .0 1 5 8 6 -0 .0 0 4 4 7 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
2 ^ 0 . 0 0 0 0 0 -0 .0 0 1 5 9 -0 .0 0 0 4 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
3 - 0 . 0 0 0 0 2 -0 .0 0 1 4 1 0 .0 0 0 6 1 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 -0 .0 0 0 0 6 -0 .0 0 8 1 8 -0 .0 0 2 5 1 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2
5 -0 .0 0 1 6 4 0 . 0 0 2 2 2 0 .0 0 0 5 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 9
6 -0 .0 0 1 9 7 0 .0 0 2 7 6 0 .0 0 0 8 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 5

1 0 - 0 .0 0 2 5 3 0 .0 0 3 1 5 0 .0 0 0 7 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 5
1 1 - 0 . 0 0 2 1 0 -0 .0 1 5 8 4 5 .4 9 7 4 0 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 .0 0 0 1 3
1 2 - 0 .0 0 1 9 5 -0 .0 2 2 7 1 5 .4 9 4 1 3 0 .0 0 0 0 3 0 . 0 0 0 0 0 0 . 0 0 0 1 2
13 -0 .0 0 2 8 0 - 0 . 0 1 0 2 1 4 .1 2 3 4 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 6
14 -0 .0 0 2 6 9 -0 .0 1 5 3 7 4 .1 2 0 9 9 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 1 5
15 -0 .0 0 2 8 3 -0 .0 1 0 8 1 -0 .0 0 3 2 2 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 .0 0 0 1 6



MAGLEV E-2 FRAME - 30'-0" SPAN
*** PRECAST CONCRETE BOX GIRDER ***
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JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

1 . JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

r  ,
“

16 -0 .0 0 3 4 7 -0 .0 0 9 5 1 4 .1 2 3 6 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 2 1
17 -0 .0 0 3 3 6 -0 .0 1 4 6 7 4 .1 2 1 1 5 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 2 0

{ .' 95 1 - 0 .0 0 0 0 4 -0 .0 1 6 0 1 -0 .0 0 3 9 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
2 0 . 0 0 0 0 0 -0 .0 0 1 6 0 -0 .0 0 0 4 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1

o 3 - 0 . 0 0 0 0 1 -0 .0 0 1 2 8 0 .0 0 0 6 1 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0

\ 4 -0 .0 0 0 0 5 -0 .0 0 8 3 0 -0 .0 0 2 1 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 21__ 5 -0 .0 0 1 6 5 0 .0 0 2 2 5 0 .0 0 0 4 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 9
6 - 0 .0 0 1 9 6 0 .0 0 2 7 9 0 .0 0 0 7 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 4

1 1 0 -0 .0 0 2 5 6 0 .0 0 3 1 8 0 .0 0 0 6 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 5
1 1 - 0 .0 0 2 0 8 -0 .0 1 5 8 5 5 .4 9 7 8 4 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 .0 0 0 1 3
1 2 -0 .0 0 1 9 4 -0 .0 2 3 0 1 5 .4 9 4 9 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 1 1
13 -0 .0 0 2 8 0 - 0 . 0 1 0 2 1 4 .1 2 3 7 1 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 .0 0 0 1 6

f 14 -0 .0 0 2 7 0 -0 .0 1 5 5 8 4 .1 2 1 5 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 5
15 -0 .0 0 2 8 5 -0 .0 1 0 9 1 -0 .0 0 2 9 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 6
16 -0 .0 0 3 4 8 -0 .0 0 9 5 0 4 .1 2 3 8 3 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 2 1

n 17 -0 .0 0 3 3 7 -0 .0 1 4 8 8 4 .1 2 1 6 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 2 0
i 96 1 - 0 .0 0 0 0 4 -0 .0 1 5 8 6 -0 .0 0 3 4 9 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1VJ 2 0 . 0 0 0 0 0 -0 .0 0 1 5 9 -0 .0 0 0 3 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1

3 - 0 . 0 0 0 0 1 -0 .0 0 1 1 5 0 .0 0 0 6 0 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0

r: 4 -0 .0 0 0 0 6 -0 .0 0 8 1 8 -0 .0 0 1 8 3 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2

l ) 5 -0 .0 0 1 6 4 0 . 0 0 2 2 2 0 .0 0 0 3 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 9
6 - 0 .0 0 1 9 2 0 .0 0 2 7 6 0 .0 0 0 6 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 4

1 0 -0 .0 0 2 5 3 0 .0 0 3 1 5 0 .0 0 0 4 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 1 5C1 1 1 -0 .0 0 2 0 3 -0 .0 1 5 5 9 5 .4 9 8 2 7 - 0 . 0 0 0 0 2 . 0 . 0 0 0 0 0 0 .0 0 0 1 3
\_) 1 2 -0 .0 0 1 9 2 -0 .0 2 2 7 9 5 .4 9 5 6 8 -0 .0 0 0 0 3 0 . 0 0 0 0 0 0 . 0 0 0 1 1

13 -0 .0 0 2 7 5 -0 .0 1 0 0 3 4 .1 2 3 9 7 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 1 6

i

14 -0 .0 0 2 6 7 -0 .0 1 5 4 2 4 .1 2 2 0 3 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 1 5
15 -0 .0 0 2 8 3 -0 .0 1 0 8 1 -0 .0 0 2 6 0 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 .0 0 0 1 6

u 16 -0 .0 0 3 4 2 -0 .0 0 9 3 3 4 .1 2 4 0 7 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 2 1
17 -0 .0 0 3 3 4 -0 .0 1 4 7 3 4 .1 2 2 1 3 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 2 0

* * * * * * * * * * * * * *  END of  l a t e s t  a n a l y s is  r e su lt  * * * * * * * * * * * * * *

r i I
I j 2 0 9 . LOAD LIST 1 TO 17

2 1 0 . PRINT SUPPORT REACTION

f ’
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**************************************************
* *
* S T A A D -  I I I  *
*  REVISION 1 4 .0  (VERSION 14 LEVEL 0) *
*  PROPRIETARY PROGRAM OF *
* RESEARCH ENGINEERS, INC. *
* DATE= APR 2 2 , 1992 *
* TIME= 1 4 : 9 :3 2  *
* *
**************************************************

r

u

I

1 . STAAD SPACE FRAME -  MAGLEV -  E2
2 . * * *  SIMPLE BEAM SPAN * * *  ( MGLVSF8 A )
3 . * * *  HEIGHT =  7 .6 2  METERS ( 2 5 .0  FEET ) * * *
4 .  UNIT FEET KIP5. **********************************
6 . JOINT COORDINATES7. **********************************
8 . 1 0 . 0 0 . 0 0 . 0  ; 2 3 0 .0 0 . 0 0 . 0 •r 3 6 0 .0 0 . 0 0 . 0
9 . 4 9 0 .0 0 . 0 0 . 0  ; 5 1 2 0 . 0 0 . 0 0 . 0 r 6 0 . 0 2 8 .6 3 0 . 0

1 0 . 7 1 5 .0 2 8 .6 3 0 . 0  ; 8 3 0 .0 2 8 .6 3 0 . 0 7 9 4 5 .0 2 8 .6 3 0 . 0
1 1 . 1 0 6 0 .0 2 8 .6 3 0 . 0 1 1 7 5 .0 2 8 .6 3 0 . 0 7 1 2 9 0 .0 2 8 .6 3 0 . 0
1 2 . 13 1 0 5 .0 2 8 .6 3 0 . 0  ; 14 1 2 0 . 0 2 8 .6 3 0 . 0
1 3 . * * * * * * * * * * * * * * * * * * * * * * *
1 4 . MEMBER INCIDENCES
1 5 . * * * * * * * * * * * * * * * * * * * * * * *
1 6 . .1 1 6  ;  2 2 8  ;  3 3 10 ;  4 4 12 ; 5 5 14 ;  6  6  7 13
1 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 8 . MEMBER PROPERTIES
1 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
2 0 . 1 TO 5 PRIS ZD 4 .0  YD 2 .0
2 1 . 6  TO 13 PRIS AX 2 4 .6 5  IZ 8 7 .4 2  IY 5 6 2 .3 622. *************************************
2 3 . MEMBER RELEASE
24 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
2 5 . 6 8  10 12 START MZ MY
2 6 . 7 9 11 13 END MZ MY FX
2 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
2 8 . MEMBER OFFSET
2 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
3 0 . 1 TO 5 END 0 .0  - 3 .6 3  0 .0
3 1 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
3 2 . UNIT INCH KIPS
3 3 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
3 4 . CONSTANTS
3 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
3 6 . E 4 0 3 0 .5  ALL
3 7 . DENSITY 0 .0 0 0 0 8 6 8  ALL
3 8 . ALPHA 0 .0 0 0 0 0 6 5  ALL
3 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
4 0 . UNIT FEET KIP
4 1 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
4 2 . PLOT PLANE XY



FRAME - MAGLEV - E2
*** SIMPLE BEAM SPAN *** ( MGLVSF8A )
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FRAME -  MAGLEV -  E2 —  PAGE NO. 3

* * *  SIMPLE BEAM SPAN * * *  ( MGLVSF8 A )
4 3 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
4 4 . SUPPORT
4 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
4 6 . 1 TO 5 FIXED
4 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
4 8 . LOADING 1 DEAD LOAD
4 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
5 0 . SELFWEIGHT Y - 1 . 0
5 1 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
5 2 . * * *  UTILITY + PROPULSION + GUIDEWAY * * *
5 3 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
5 4 . MEMBER LOAD
5 5 . * * * * * * * * * * * * * * * * * * * * * * * *
5 6 . 6  TO 13 UNI GY - 0 .2 0 0
5 7 . 6  TO 13 UNI GY -0 .0 5 0
5 8 . 6  TO 13 CON GY - 1 0 .6  1 5 .0
5 9 . * * * * * * * * * * * * * * * * * * * * * * * * * *
6 0 . JOINT LOAD61. **************************
6 2 . 6  TO 14 FY - 1 0 .6
6 3 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
6 4 . CALCULATE NATURAL FREQUENCY
6 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
6 6 . LOADING 2 SNOW LOAD
6 7 . ******************************
6 8 . MEMBER LOAD
6 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
7 0 . 6  TO 13 UNI GY - 0 .5 0 6
7 1 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
7 2 . LOADING 3 LIVE LOAD 1 -  VEHICHLE BOGIE CENTERED ON SPAN
7 3 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
7 4 . MEMBER LOAD
7 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
7 6 . 13 CON GY - 5 5 .0  4 .0
77• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
7 8 . JOINT LOAD
7 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
8 0 . 7 FY - 5 5 .0
8 1 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
8 2 . LOADING 4 LIVE LOAD 2 -  VEHICHLE BOGIE CENTERED ON SUPPORT
8 3 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
8 4 . MEMBER LOAD
8 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
8 6 . 12 CON GY - 5 5 .0  4 .0
8 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
8 8 . JOINT LOAD
8 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
9 0 . 6  FY - 5 5 .0
9 1 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
9 2 . LOADING 5 SEISMIC LOAD 1 -  TRANSVERSE DIRECTION 
93• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
9 4 . SELFWEIGHT Z 0 .1 0 5
9 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
9 6 . LOADING 6  SEISMIC LOAD 2 -  LONGITUDINAL DIRECTION 
97• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
9 8 . SELFWEIGHT X 0 .1 0 5
9 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1 0 0 . LOADING 7 WIND LOAD
1 0 1 • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 0 2 . MEMBER LOAD



PAGE NOFRAME -  MAGLEV -  E2 
* * *  SIMPLE BEAM SPAN * * *  ( MGLVSF8 A )

1 0 3 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 0 4 . 6  TO 13 UNI GZ 0 .2 8 0
1 0 5 . 1 TO 5 UNI GZ 0 .1 1 2
1 0 6 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 0 7 . LOADING 8  TEMPERATURE LOAD
1 0 8 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 0 9 . TEMPERATURE LOAD
1 1 0 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 1 1 . 1 TO 13 TEMP 9 0 .0
112. *******************************
1 1 3 . LOAD COMB 9 DEAD LOAD + SNOW LOAD + LIVE LOAD 1
1 1 4 . 1 1 .0  2 1 .0  3 1 .0
1 1 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 1 6 . LOAD COMB 10 DEAD LOAD + SNOW LOAD + LIVE LOAD 2
1 1 7 . 1 1 .0  2 1 .0  4 1 .0
1 1 8 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 1 9 . LOAD COMB 11 DEAD LOAD + SNOW LOAD + LIVE LOAD 1 + TEMPERATURE
1 2 0 . 1 0 .7 5  2 0 .7 5  3 0 .7 5  8  0 .7 5 .
121. ************************************
1 2 2 . LOAD COMB 12 DEAD LOAD + SNOW LOAD + LIVE LOAD 2 + TEMPERATURE
1 2 3 . 1 0 .7 5  2 0 .7 5  4 0 .7 5  8  0 .7 5
1 2 4 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 2 5 . LOAD COMB 13 DEAD + SNOW + LIVE LOAD 1 + SEISMIC LOAD 1 +  TEMP.
1 2 6 . 1 0 .6 6  2 0 .6 6  3 0 .6 6  5 0 .7 3  8  0 .6 6
1 2 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 2 8 . LOAD COMB 14 DEAD + SNOW + LIVE LOAD 2 + SEISMIC LOAD 1 + TEMP.
1 2 9 . 1 0 .6 6  2 0 .6 6  4 0 .6 6  5 0 .7 3  8  0 .6 6
1 3 0 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 3 1 . LOAD COMB 15 DEAD + SNOW + LIVE LOAD 1 + SEISMIC LOAD 2 + TEMP.
1 3 2 . 1 0 .6 6  2 0 .6 6  3 0 .6 6  6  0 .7 3  8  0 .6 6
13 3 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 3 4 . LOAD COMB 16 DEAD +  SNOW +■ LIVE LOAD 2 + SEISMIC LOAD 2 + TEMP.
1 3 5 . 1 0 .6 6  2 0 .6 6  4 0 .6 6  6  0 .7 3  8  0 .6 6
1 3 6 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 3 7 . LOAD COMB 17 DEAD LOAD + SEISMIC LOAD 1
1 3 8 . 1 0 .9 0  5 1 .1 0
1 3 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 4 0 . LOAD COMB 18 DEAD LOAD + SEISMIC LOAD 2
1 4 1 . 1 0 .9 0  6  1 .1 0
1 4 2 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 4 3 . LOAD COMB 19 DEAD LOAD + SEISMIC LOAD 1 + TEMPERATURE
1 4 4 . 1 0 .7 5  5 0 .8 3  8  0 .7 5
1 4 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 4 6 . LOAD COMB 20 DEAD LOAD + SEISMIC LOAD 2 + TEMPERATURE
1 4 7 . 1 0 .7 5  6  0 .8 3  8  0 .7 5
1 4 8 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 4 9 . LOAD COMB 21 DEAD + SNOW +  LIVE LOAD 1 + WIND LOAD + TEMPERATURE
1 5 0 . 1 0 .6 6  2 0 .6 6  3 0 .6 6  7 0 .6 6  8  0 .6 6
1 5 1 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 5 2 . LOAD COMB 22 DEAD + SNOW + LIVE LOAD 2 + WIND LOAD + TEMPERATURE
1 5 3 . 1 0 .6 6  2 0 .6 6  4 0 .6 6  7 0 .6 6  8  0 .6 6
1 5 4 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 5 5 . LOAD COMB 23 DEAD LOAD +  WIND LOAD + TEMPERATURE
1 5 6 . 1 0 .7 5  7 0 .7 5  8  0 .7 5
1 5 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 5 8 . LOAD COMB 24 DEAD LOAD +  WIND LOAD
1 5 9 . 1 0 .9 0  7 1 .0
1 6 0 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 6 1 . * * *  ULTIMATE STRENGTH DESIGN * * *
1 6 2 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *



PAGE NOFRAME -  MAGLEV -  E2 
* * *  SIMPLE BEAM SPAN * * *  ( MGLVSF8 A )

1 6 3 . LOAD COMB 25 DEAD LOAD + SNOW LOAD + LIVE LOAD 1
1 6 4 . 1 1 .4 0  2 1 .7 0  3 1 .7 0
1 6 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 6 6 . LOAD COMB 26 DEAD LOAD + SNOW LOAD + LIVE LOAD 2
1 6 7 . 1 1 .4 0  2 1 .7 0  4 1 .7 0  
168 • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 6 9 . LOAD COMB 27 DEAD LOAD + SNOW LOAD + LIVE LOAD 1 +  TEMPERATURE
1 7 0 . 1 1 .0 5  2 1 .2 8  3 1 .2 8  8  1 .2 8
1 7 1 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 7 2 . LOAD COMB 28 DEAD LOAD + SNOW LOAD + LIVE LOAD 2 + TEMPERATURE
1 7 3 . 1 1 .0 5  2 1 .2 8  4 1 .2 8  8  1 .2 8
1 7 4 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 7 5 . LOAD COMB 29 DEAD + SNOW + LIVE LOAD 1 + SEISMIC LOAD 1 + TEMP.
1 7 6 . 1 0 .9 2  2 1 .1 2  3 1 .1 2  5 1 .2 3  8  1 .1 2  
177* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 7 8 . LOAD COMB 30 DEAD + SNOW + LIVE LOAD 2 + SEISMIC LOAD 1 + TEMP.
1 7 9 . 1 0 .9 2  2 1 .1 2  4 1 .1 2  5 1 .2 3  8  1 .1 2  
180• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 8 1 . LOAD COMB 31 DEAD + SNOW + LIVE LOAD 1 + SEISMIC LOAD 2 + TEMP.
1 8 2 . 1 0 .9 2  2 1 .1 2  3 1 .1 2  6  1 .2 3  8  1 .1 2  
183 • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 8 4 . LOAD COMB 32 DEAD + SNOW + LIVE LOAD 2 + SEISMIC LOAD 2 + TEMP.
1 8 5 . 1 0 .9 2  2 1 .1 2  4 1 .1 2  6  1 .2 3  8  1 .1 2
1 8 6 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 8 7 . LOAD COMB 33 DEAD LOAD + SEISMIC LOAD 1
1 8 8 . 1 0 .9 0  5 1 .4 0
1 8 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 9 0 . LOAD COMB 34 DEAD LOAD +  SEISMIC LOAD 2
1 9 1 . 1 0 .9 0  6  1 .4 0
1 9 2 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 9 3 . LOAD COMB 35 DEAD LOAD + SEISMIC LOAD 1 + '  TEMPERATURE
1 9 4 . 1 0 .9 0  5 1 .4 0  8  1 .2 8
1 9 5 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 9 6 . LOAD COMB 36 DEAD LOAD + SEISMIC LOAD 2 + TEMPERATURE
1 9 7 . 1 0 .9 0  6  1 .4 0  8  1 .2 8
1 9 8 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 9 9 . LOAD COMB 37 DEAD + SNOW + LIVE LOAD 1 + WIND LOAD + TEMPERATURE
2 0 0 . 1 0 .9 2  2 1 .1 2  3 1 .1 2  7 1 .1 2  8  1 .1 2201. ********************************
2 0 2 . LOAD COMB 38 DEAD + SNOW + LIVE LOAD 2 + WIND LOAD + TEMPERATURE
2 0 3 . 1 0 .9 2  2 1 .1 2  4 1 .1 2  7 1 .1 2  8  1 .1 2
2 0 4 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
2 0 5 . LOAD COMB 39 DEAD LOAD + WIND LOAD + TEMPERATURE
2 0 6 . 1 0 .9 0  7 1 .2 8  8  1 .2 8
2 0 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
2 0 8 . LOAD COMB 40 DEAD LOAD + WIND LOAD
2 0 9 . 1 0 .9 0  7 1 .2 8210. ********************************
2 1 1 . PERFORM ANALYSIS

P R O B L E M  S T A T I S T I C S

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS =  1 4 /  1 3 /  5
ORIGINAL/FINAL BAND-WIDTH =  
TOTAL PRIMARY LOAD CASES =  
SIZE OF STIFFNESS MATRIX =  
TOTAL REQUIRED DISK SPACE =

9 /  2
8 , TOTAL DEGREES OF FREEDOM =  
648 DOUBLE PREC. WORDS
0 .0 4  MEGA-BYTES

54



FRAME - MAGLEV - E2
*** SIMPLE BEAM SPAN *** ( MGLVSF8A )

6

I

++ PROCESSING ELEMENT STIFFNESS MATRIX 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION 
++ CALCULATING JOINT DISPLACEMENTS.

C - U o

—  PAGE NO.

1 4 : 9 :4 0  
1 4 : 9 :4 1  
1 4 : 9 :4 2  
1 4 : 9 :4 3

I

*********************************************************
* *
* NATURAL FREQUENCY FOR LOADING 1 = 2 2 .4 9 9 0 7  CPS *
* MAX DEFLECTION =  0 .0 2 4 0 3  INCH GLO Y, AT JOINT 11 *
* * 
*********************************************************

++ CALCULATING ELEMENT FORCES. 1 4 :  9 :4 6

2 1 2 . LOAD LIST 1 TO 24
2 1 3 . PRINT JOINT DISPLACEMENT LIST 6  TO 14

>



FRAME - MAGLEV - E2
*** SIMPLE BEAM SPAN *** { MGLVSF8A ) PAGE NO

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE =  SPACE

JOINT

6

7

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

1 0 . 0 0 0 0 0 -0 .0 0 6 1 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 -0 .0 0 0 4 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0 .0 0 1 7 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 -0 .0 0 3 5 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 0 3 3 0 0 .0 0 0 4 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 .7 6 3 5 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 , 0 . 0 0 0 0 0 - 0 .0 0 3 2 5
7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 7 6 9 3 0 .0 0 0 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 .1 7 5 5 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 -0 .0 0 8 4 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 0 . 0 0 0 0 0 - 0 . 0 1 0 2 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 1 0 . 0 0 0 0 0 0 .1 2 5 3 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 2 0 . 0 0 0 0 0 0 .1 2 3 9 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
13 0 . 0 0 0 0 0 0 .1 1 0 2 7 0 .0 7 5 4 1 0 .0 0 0 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
14 0 . 0 0 0 0 0 0 .1 0 9 0 9 0 .0 7 5 4 1 0 .0 0 0 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
15 0 .5 5 7 4 0 0 .1 1 0 2 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 2 3 7
16 0 .5 5 7 4 0 0 .1 0 9 0 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 2 3 7
17 0 . 0 0 0 0 0 -0 .0 0 5 5 5 0 .1 1 3 6 3 0 .0 0 0 4 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0
18 0 .8 3 9 9 2 -0 .0 0 5 5 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 3 5 7
19 0 . 0 0 0 0 0 0 .1 2 7 0 0 0 .0 8 5 7 4 0 .0 0 0 3 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 0 .6 3 3 7 5 0 .1 2 7 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 2 6 9
2 1 0 . 0 0 0 0 0 0 .1 1 0 2 7 0 .0 5 0 7 7 0 . 0 0 0 2 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 2 0 . 0 0 0 0 0 0 .1 0 9 0 9 0 .0 5 0 7 7 0 . 0 0 0 2 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
23 0 . 0 0 0 0 0 0 .1 2 7 0 0 0 .0 5 7 7 0 0 .0 0 0 2 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
24 0 . 0 0 0 0 0 -0 .0 0 5 5 5 0 .0 7 6 9 3 0 .0 0 0 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 . 0 0 0 0 0 -0 .0 2 1 4 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
2 0 . 0 0 0 0 0 - 0 . 0 0 2 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0 .0 0 9 0 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 -0 .0 0 1 7 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 1
5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 4 7 8 9 0 . 0 0 0 0 0 - 0 .0 0 0 2 5 0 . 0 0 0 0 0
6 0 .7 6 3 6 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 0 9 0 9 0 . 0 0 0 0 0 - 0 .0 0 0 1 8 0 . 0 0 0 0 0
8 0 .1 0 5 3 0 0 .1 7 5 5 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 - 0 .0 3 2 5 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2

1 0 0 . 0 0 0 0 0 -0 .0 2 5 2 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
1 1 0 .0 7 8 9 8 0 .1 0 7 2 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
1 2 0 .0 7 8 9 8 0 .1 1 2 7 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
13 0 .0 6 9 5 0 0 .0 9 4 3 7 0 .1 0 7 9 6 0 . 0 0 0 0 0 -0 .0 0 0 1 8 - 0 . 0 0 0 0 1
14 0 .0 6 9 5 0 0 .0 9 9 2 0 0 .1 0 7 9 6 0 . 0 0 0 0 0 -0 .0 0 0 1 8 0 . 0 0 0 0 0
15 0 .6 2 6 9 8 0 .0 9 4 3 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
16 0 .6 2 6 9 8 0 .0 9 9 2 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
17 0 . 0 0 0 0 0 -0 .0 1 9 2 9 0 .1 6 2 6 8 0 . 0 0 0 0 0 -0 .0 0 0 2 7 - 0 . 0 0 0 0 1
18 0 .8 4 0 0 4 -0 .0 1 9 2 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
19 0 .0 7 8 9 8 0 .1 1 5 5 5 0 .1 2 2 7 5 0 . 0 0 0 0 0 - 0 . 0 0 0 2 0 - 0 . 0 0 0 0 1
2 0 0 .7 1 2 8 2 0 .1 1 5 5 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
2 1 0 .0 6 9 5 0 0 .0 9 4 3 7 0 .0 7 2 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 1 2 - 0 . 0 0 0 0 1
2 2 0 .0 6 9 5 0 0 .0 9 9 2 0 0 .0 7 2 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 1 2 0 . 0 0 0 0 0
23 0 .0 7 8 9 8 0 .1 1 5 5 5 0 .0 8 1 8 1 0 . 0 0 0 0 0 -0 .0 0 0 1 3 - 0 . 0 0 0 0 1
24 0 . 0 0 0 0 0 -0 .0 1 9 2 9 0 .1 0 9 0 9 0 . 0 0 0 0 0 -0 .0 0 0 1 8 - 0 . 0 0 0 0 1



I

FRAME - MAGLEV - E2
*** SIMPLE BEAM SPAN *** ( MGLVSF8A )

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

C~2S>
—  PAGE NO.

I

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

1 0 . 0 0 0 0 0 -0 .0 1 1 3 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 -0 .0 0 0 9 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0 .0 0 1 7 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 9 2 1 7 0 .0 0 0 8 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 .7 6 3 5 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 .0 0 3 2 5
7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 4 1 0 3 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 .1 7 5 5 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 -0 .0 1 4 1 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 0 . 0 0 0 0 0 -0 .0 1 2 3 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 1 0 . 0 0 0 0 0 0 .1 2 1 0 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 2 0 . 0 0 0 0 0 0 .1 2 2 3 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
13 0 . 0 0 0 0 0 0 .1 0 6 5 1 0 .1 4 0 2 8 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
14 0 . 0 0 0 0 0 0 .1 0 7 6 9 0 .1 4 0 2 8 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
15 0 .5 5 7 4 0 0 .1 0 6 5 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 2 3 7
16 0 .5 5 7 4 0 0 .1 0 7 6 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 2 3 7
17 0 . 0 0 0 0 0 - 0 . 0 1 0 2 2 0 .2 1 1 3 9 0 .0 0 0 8 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
18 0 .8 3 9 9 2 - 0 . 0 1 0 2 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 3 5 7
19 0 . 0 0 0 0 0 0 .1 2 3 1 1 0 .1 5 9 5 0 0 .0 0 0 6 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 0 .6 3 3 7 5 0 .1 2 3 1 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 2 6 9
2 1 0 . 0 0 0 0 0 0 .1 0 6 5 1 0 .0 9 3 0 8 0 .0 0 0 3 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 2 0 . 0 0 0 0 0 0 .1 0 7 6 9 0 .0 9 3 0 8 0 .0 0 0 3 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
23 0 . 0 0 0 0 0 0 .1 2 3 1 1 0 .1 0 5 7 7 0 .0 0 0 4 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0
24 0 . 0 0 0 0 0 - 0 . 0 1 0 2 2 0 .1 4 1 0 3 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 . 0 0 0 0 0 -0 .0 2 4 0 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 -0 .0 0 2 2 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0 .0 0 0 8 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 9 2 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 .7 6 3 6 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 4 1 1 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 .1 0 5 3 0 0 .1 7 5 5 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 -0 .0 2 7 1 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 0 . 0 0 0 0 0 -0 .0 2 6 2 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 1 0 .0 7 8 9 8 0 .1 1 1 2 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 2 0 .0 7 8 9 8 0 .1 1 1 9 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
13 0 .0 6 9 5 0 0 .0 9 7 9 1 0 .1 4 0 3 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
14 0 .0 6 9 5 0 0 .0 9 8 4 9 0 .1 4 0 3 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
15 0 .6 2 6 9 8 0 .0 9 7 9 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
16 0 .6 2 6 9 8 0 .0 9 8 4 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
17 0 . 0 0 0 0 0 -0 .0 2 1 6 2 0 .2 1 1 5 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
18 0 .8 4 0 0 4 -0 .0 2 1 6 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
19 0 .0 7 8 9 8 0 .1 1 3 6 1 0 .1 5 9 6 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 0 .7 1 2 8 2 0 .1 1 3 6 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 1 0 .0 6 9 5 0 0 .0 9 7 9 1 0 .0 9 3 1 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 2 0 .0 6 9 5 0 0 .0 9 8 4 9 0 .0 9 3 1 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
23 0 .0 7 8 9 8 0 .1 1 3 6 1 0 .1 0 5 8 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
24 0 . 0 0 0 0 0 -0 .0 2 1 6 2 0 .1 4 1 1 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0



FRAME - MAGLEV - E2
*** SIMPLE BEAM SPAN *** ( MGLVSF8A )

C-
PAGE NO.

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE =  SPACE

JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

1 0 . 0 0 0 0 0 - 0 .01136 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 .00000 - 0.00098 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 .00000 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.00000
4 0 . 0 0 0 0 0 b.ooooo 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .00000 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.19217 0 .0 0 0 8 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 .76356 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 .00325
n X' 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.14103 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 ' 0 . 0 0 0 0 0 0 .17550 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .00000 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 - 0.01234 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 0 . 0 0 0 0 0 - 0.01234 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .00000
11 0 . 0 0 0 0 0 0.12237 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
12 0 . 0 0 0 0 0 0.12237 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
13 0 . 0 0 0 0 0 0.10769 0.14028 0 .0 0 0 5 9 0 .00000 0 . 0 0 0 0 0
14 0 . 0 0 0 0 0 0.10769 0.14028 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
15 0 .55740 0.10769 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0.00237
16 0 .55740 0.10769 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0.00237
17 0 . 0 0 0 0 0 - 0.01022 0.21139 0 .0 0 0 8 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
18 0.83992 - 0.01022 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0.00357
19 0 . 0 0 0 0 0 0 .12311 0.15950 0 .0 0 0 6 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0
20 0 .63375 0.12311 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0.00269
21 0 .00000 0.10769 0.09308 0 .0 0 0 3 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
22 0 . 0 0 0 0 0 0.10769 0.09308 0 .0 0 0 3 9 0 . 0 0 0 0 0 0.00000
23 0 . 0 0 0 0 0 0.12311 0.10577 0 .0 0 0 4 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0
24 0 . 0 0 0 0 0 - 0.01022 0.14103 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 . 0 0 0 0 0 - 0.02403 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0.00224 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .00000
3 0 . 0 0 0 0 0 - 0 .00065 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .00000
4 0 . 0 0 0 0 0 - 0.00154 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 .00001
5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.19232 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 .76367 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.14113 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 .10530 0 .17550 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 - 0.02692 0 . 0 0 0 0 0 0 .0 0 0 0 0 o.obooo 0 . 0 0 0 0 0

10 0 .00000 - 0 .02781 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 .00001
11 0 .07898 0.11143 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .00000 0 . 0 0 0 0 0
12 0 .07898 0 . li077 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0.00001
13 0 .06950 0 .09806 0.14039 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
14 0 .06950 0.09748 0.14039 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 .00001
15 0 .62698 0.09806 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
16 0 .62698 0.09748 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
17 0 . 0 0 0 0 0 - 0 .02162 0.21155 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
18 0 .84004 - 0.02162 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
19 0.07898 0 .11361 0.15963 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
20 0.71282 0 .11361 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
21 0 .06950 0.09806 0.09315 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
22 0 .06950 0.09748 0.09315 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 .00001
23 0.07898 0 .11361 0.10585 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
24 0 . 0 0 0 0 0 - 0.02162 0.14113 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0



C - l 0

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE =  SPACE

FRAME - MAGLEV - E2 —  PAGE NO. 10
*** SIMPLE BEAM SPAN *** ( MGLVSF8A )

JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROT AN

1 0 . 0 0 0 0 0 -0 .0 1 1 3 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 .0 0 0 9 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0 .0 0 1 3 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 .0 0 3 0 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 9 2 1 7 0 .0 0 0 8 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 .7 6 3 5 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 3 2 5
7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 4 1 0 3 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 .1 7 5 5 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 - 0 .0 1 3 6 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 0 . 0 0 0 0 0 - 0 .0 1 5 4 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 1 0 . 0 0 0 0 0 0 .1 2 1 3 9 -o . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 2 0 . 0 0 0 0 0 0 .1 2 0 0 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
13 0 . 0 0 0 0 0 0 .1 0 6 8 3 0 .1 4 0 2 8 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
14 0 . 0 0 0 0 0 0 .1 0 5 6 5 0 .1 4 0 2 8 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
15 0 .5 5 7 4 0 0 .1 0 6 8 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 2 3 7
16 0 .5 5 7 4 0 0 .1 0 5 6 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 2 3 7
17 0 . 0 0 0 0 0 - 0 . 0 1 0 2 2 0 .2 1 1 3 9 0 .0 0 0 8 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
18 0 .8 3 9 9 2 - 0 . 0 1 0 2 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 3 5 7
19 0 . 0 0 0 0 0 0 .1 2 3 1 1 0 .1 5 9 5 0 0 .0 0 0 6 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 0 .6 3 3 7 5 0 .1 2 3 1 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 2 6 9
2 1 0 . 0 0 0 0 0 0 .1 0 6 8 3 0 .0 9 3 0 8 0 .0 0 0 3 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 2 0 . 0 0 0 0 0 0 .1 0 5 6 5 0 .0 9 3 0 8 0 .0 0 0 3 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
23 0 . 0 0 0 0 0 0 .1 2 3 1 1 0 .1 0 5 7 7 0 .0 0 0 4 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0
24 0 . 0 0 0 0 0 - 0 . 0 1 0 2 2 0 .1 4 1 0 3 0 .0 0 0 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 . 0 0 0 0 0 - 0 .0 2 1 7 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 1
2 0 . 0 0 0 0 0 - 0 . 0 0 2 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0 .0 0 8 3 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1
4 0 . 0 0 0 0 0 -0 .0 0 4 6 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 1
5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 4 7 8 9 0 . 0 0 0 0 0 0 .0 0 0 2 5 0 . 0 0 0 0 0
6 0 .7 6 3 6 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 0 9 0 9 0 . 0 0 0 0 0 0 .0 0 0 1 8 0 . 0 0 0 0 0
8 0 .1 0 5 3 0 0 .1 7 5 5 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 -0 .0 3 2 1 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 0 . 0 0 0 0 0 -0 .0 2 8 4 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 3
1 1 0 .0 7 8 9 8 0 .1 0 7 5 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 2 0 .0 7 8 9 8 0 .1 1 0 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 2
13 0 .0 6 9 5 0 0 .0 9 4 6 1 0 .1 0 7 9 6 0 . 0 0 0 0 0 0 .0 0 0 1 8 0 . 0 0 0 0 0
14 0 .0 6 9 5 0 0 .0 9 7 0 8 0 .1 0 7 9 6 0 . 0 0 0 0 0 0 .0 0 0 1 8 0 . 0 0 0 0 2
15 0 .6 2 6 9 8 0 .0 9 4 6 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
16 0 .6 2 6 9 8 0 .0 9 7 0 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 2
17 0 . 0 0 0 0 0 - 0 .0 1 9 5 9 0 .1 6 2 6 8 0 . 0 0 0 0 0 0 .0 0 0 2 7 0 . 0 0 0 0 1
18 0 .8 4 0 0 4 -0 .0 1 9 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 1
19 0 .0 7 8 9 8 0 .1 1 5 3 0 0 .1 2 2 7 5 0 . 0 0 0 0 0 0 . 0 0 0 2 0 0 . 0 0 0 0 1
2 0 0 .7 1 2 8 2 0 .1 1 5 3 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 1
2 1 0 .0 6 9 5 0 0 .0 9 4 6 1 0 .0 7 2 0 0 0 . 0 0 0 0 0 0 . 0 0 0 1 2 0 . 0 0 0 0 0
2 2 0 .0 6 9 5 0 0 .0 9 7 0 8 0 .0 7 2 0 0 0 . 0 0 0 0 0 0 . 0 0 0 1 2 0 . 0 0 0 0 2
23 0 .0 7 8 9 8 0 .1 1 5 3 0 0 .0 8 1 8 1 0 . 0 0 0 0 0 0 .0 0 0 1 3 0 . 0 0 0 0 1
24 0 . 0 0 0 0 0 -0 .0 1 9 5 9 0 .1 0 9 0 9 0 . 0 0 0 0 0 0 .0 0 0 1 8 0 . 0 0 0 0 1



PAGE NO

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

FRAME - MAGLEV - E2
*** SIMPLE BEAM SPAN *** ( MGLVSF8A )

JOINT

14

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROT AN

1 0 . 0 0 0 0 0 -0 .0 0 6 8 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 -0 .0 0 0 4 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0 .0 0 2 2 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 -0 .0 0 0 4 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .1 0 3 3 0 0 .0 0 0 4 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 .0 5 7 1 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 2 1
7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 7 6 9 3 0 .0 0 0 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 .1 7 5 5 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 -0 .0 0 9 5 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 0 . 0 0 0 0 0 -0 .0 0 7 8 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 1 0 . 0 0 0 0 0 0 .1 2 4 4 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 2 0 . 0 0 0 0 0 0 .1 2 5 7 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
13 0 . 0 0 0 0 0 0 .1 0 9 5 0 0 .0 7 5 4 1 0 .0 0 0 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
14 0 . 0 0 0 0 0 0 .1 1 0 6 7 0 .0 7 5 4 1 0 .0 0 0 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
15 0 .0 4 1 7 1 0 .1 0 9 5 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 .0 0 0 1 5
16 0 .0 4 1 7 1 0 .1 1 0 6 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 .0 0 0 1 5
17 0 . 0 0 0 0 0 -0 .0 0 6 1 6 0 .1 1 3 6 3 0 .0 0 0 4 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0
18 0 .0 6 2 8 5 -0 .0 0 6 1 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 .0 0 0 2 3
19 0 . 0 0 0 0 0 0 .1 2 6 4 9 0 .0 8 5 7 4 0 .0 0 0 3 6 — 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 0 .0 4 7 4 2 0 .1 2 6 4 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 .0 0 0 1 8
2 1 0 . 0 0 0 0 0 0 .1 0 9 5 0 0 .0 5 0 7 7 0 . 0 0 0 2 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 2 0 . 0 0 0 0 0 0 .1 1 0 6 7 0 .0 5 0 7 7 0 . 0 0 0 2 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
23 0 . 0 0 0 0 0 0 .1 2 6 4 9 0 .0 5 7 7 0 0 .0 0 0 2 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
24 0 . 0 0 0 0 0 -0 .0 0 6 1 6 0 .0 7 6 9 3 0 .0 0 0 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0

* * * * * * * * * * * * * *  END of  l a t e s t  a n a l y s is  resu lt  * * * * * * * * * * * * * *

2 1 4 . PRINT SUPPORT REACTION



C-IZ

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE =  SPACE

FRAME — MAGLEV - E2 —  PAGE NO 12
*** SIMPLE BEAM SPAN *** ( MGLVSF8A )

)AD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z
1 0 .00 110.41 0 . 0 0 0 . 0 0 0 .0 0 0 .0 0
2 0 .00 7 .5 9 0 . 0 0 0 . 0 0 0 .0 0 0 .0 0
3 0 .00 27 .50 0 . 0 0 0 . 0 0 0 .0 0 0 .0 0
4 0 .00 55 .00 0 . 0 0 0 . 0 0 0 .0 0 0 .0 0
5 0 .00 0 .0 0 - 8 . 9 7 - 2 0 6 .0 9 0 .0 0 0 .0 0
6 - 14.80 0 .00 0 . 0 0 0 . 0 0 0 .0 0 3 7 2 .8 1
7 0 .00 0 .0 0 - 7 . 0 0 - 1 5 5 .2 5 0 .00 0.00
8 0 .00 0 .00 0 . 0 0 0 . 0 0 0 .0 0 0 .0 0
9 0 .00 145 .50 0 . 0 0 0 . 0 0 0 .0 0 0 .0 0

10 0 .00 173 .00 0 . 0 0 0 .0 0 0 .0 0 0 .0 0
11 0 .00 109.12 0 . 0 0 0 .0 0 0 .0 0 0 .0 0
12 0 .00 129.75 0 . 0 0 0 .0 0 0 .0 0 0 .0 0
13 0 .00 96 .03 - 6 . 5 5 - 1 5 0 .4 5 0 .0 0 0 .0 0
14 0 .00 114.18 - 6 . 5 5 - 1 5 0 .4 5 0 .0 0 0 .0 0
15 - 10.80 96 .03 0 . 0 0 0 .0 0 0 .0 0 2 7 2 .1 5
16 - 10.80 114.18 0 . 0 0 0 .0 0 0 .0 0 2 7 2 .1 5
17 0 .00 99 .37 - 9 . 8 7 - 2 2 6 .7 0 0 .0 0 0 .0 0
18 - 16.28 99 .37 0 . 0 0 0 . 0 0 0 .0 0 4 10 .09
19 0 .00 82 .81 - 7 . 4 5 - 1 7 1 .0 6 0 .0 0 0 .0 0
20 - 12.28 82 .8 1 0 . 0 0 0 . 0 0 0 .0 0 309 .43
21 0 .00 96 .03 - 4 . 6 2 - 1 0 2 .4 6 0 .0 0 0 .0 0
22 0 .00 114.18 - 4 . 6 2 - 1 02 .46 0 .0 0 0 .0 0
23 0 .00 82 .81 - 5 . 2 5 - 116 .43 0 .0 0 0 .0 0
24 0 .00 99 .37 - 7 . 0 0 - 1 55 .25 0 .0 0 0 .0 0

1 0 .00 190.82 0 . 0 0 0 .0 0 0 .0 0 0 .0 0
2 0 .00 15 .18 0 . 0 0 0 .0 0 0 .0 0 0 .0 0
3 0 .00 27 .50 0 . 0 0 0 .0 0 0 .0 0 0 .0 0
4 0 .00 0 .0 0 0 . 0 0 0 . 0 0 0 .0 0 0 .0 0
5 0 .00 0 .00 - 1 4 .8 0 - 3 7 2 .8 1 0 .0 0 0 .0 0
6 - 14.80 0 .00 0 . 0 0 0 . 0 0 0 .00 3 7 2 .8 1
7 0 .00 0 .0 0 - 1 1 .2 0 - 2 7 5 .4 9 0 .00 0 .0 0
8 0 .00 0 .00 0 .0 0 0 . 0 0 0 .0 0 0 .0 0
9 0 .00 233 .50 0 .0 0 0 . 0 0 0 .00 0 .0 0

10 0 .00 206 .00 0 .0 0 0 .0 0 0 .0 0 0 .0 0
11 0 .00 175.12 0 . 0 0 0 .0 0 ^ 0 .0 0 0 .0 0
12 0 .00 154 .50 0 . 0 0 0 .0 0 0 .00 0 .0 0
13 0 .00 154 .11 - 1 0 .8 0 - 2 7 2 .1 5 0 .0 0 0 .0 0
14 0 .00 135 .96 - 1 0 .8 0 - 2 7 2 .1 5 0 .0 0 0 .0 0
15 - 10.80 154 .11 0 . 0 0 0 .0 0 0 .00 2 7 2 .1 5
16 - 10.80 135 .96 0 . 0 0 0 .0 0 0 .0 0 2 7 2 .1 5
17 0 .00 171.73 - 1 6 .2 8 - 4 1 0 .0 9 0 .0 0 0 .0 0
18 - 16.28 171.73 0 . 0 0 0 . 0 0 0 .00 4 10 .09
19 0 .00 143.11 - 1 2 .2 8 - 309 .43 0 .0 0 0 .0 0
20 - 12.28 143 .11 0 . 0 0 0 .0 0 0 .0 0 309 .43
21 0 .00 154 .11 - 7 .3 9 - 181 .82 0 .0 0 0 .0 0
22 0 .00 135 .96 - 7 .3 9 - 181 .82 0 .0 0 0 .0 0
23 0 .00 143 .11 - 8 . 4 0 - 206 .62 0 .0 0 0 .0 0
24 0 .00 171.73 - 1 1 .2 0 - 2 7 5 .49 0 .0 0 0 .0 0

1 0 .00 190.82 0 . 0 0  . 0 .0 0 0 .0 0 0 .0 0
2 0 .00 15 .18 0 .0 0 0 .0 0 0 .0 0 0 .0 0

3



FRAME - MAGLEV - E2
*** SIMPLE BEAM SPAN *** ( MGLVSF8A )

—  PAGE NO. 13

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE

JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z

3 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
4 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
5 0 . 0 0 0 . 0 0 - 1 4 .8 0 - 3 7 2 .8 1 0 . 0 0 0 . 0 0
6 - 1 4 .8 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 3 7 2 .8 1
7 0 . 0 0 0 . 0 0 -1 1 .2 0 -2 7 5 .4 9 0 . 0 0 0 . 0 0
8 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
9 0 . 0 0 2 0 6 .0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

1 0 0 . 0 0 2 0 6 .0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
1 1 0 . 0 0 1 5 4 .5 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
1 2 0 . 0 0 1 5 4 .5 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
13 0 . 0 0 1 3 5 .9 6 -1 0 .8 0 - 2 7 2 .1 5 0 . 0 0 0 . 0 0
14 0 . 0 0 1 3 5 .9 6 -1 0 .8 0 -2 7 2 .1 5 0 . 0 0 0 . 0 0
15 - 1 0 .8 0 1 3 5 .9 6 0 . 0 0 0 . 0 0 0 . 0 0 2 7 2 .1 5
16 - 1 0 .8 0 1 3 5 .9 6 0 . 0 0 0 . 0 0 0 . 0 0 2 7 2 .1 5
17 0 . 0 0 1 7 1 .7 3 -1 6 .2 8 - 4 1 0 .0 9 0 . 0 0 0 . 0 0
18 - 1 6 .2 8 1 7 1 .7 3 0 . 0 0 0 . 0 0 0 . 0 0 4 1 0 .0 9
19 0 . 0 0 1 4 3 .1 1 -1 2 .2 8 -3 0 9 .4 3 0 . 0 0 0 . 0 0
2 0 - 1 2 .2 8 1 4 3 .1 1 0 . 0 0 0 . 0 0 0 . 0 0 3 0 9 .4 3
2 1 0 . 0 0 1 3 5 .9 6 - 7 .3 9 -1 8 1 .8 2 0 . 0 0 0 . 0 0
2 2 0 . 0 0 1 3 5 .9 6 - 7 .3 9 - 1 8 1 .8 2 0 . 0 0 0 . 0 0
23 0 . 0 0 1 4 3 .1 1 - 8 .4 0 -2 0 6 .6 2 0 . 0 0 0 . 0 0
24 0 . 0 0 1 7 1 .7 3 -1 1 .2 0 - 2 7 5 .4 9 0 . 0 0 0 . 0 0

4 1 0 . 0 0 1 9 0 .8 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
2 0 . 0 0 1 5 .1 8 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
3 0 . 0 0 2 0 .1 7 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
4 0 . 0 0 4 7 .6 7 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
5 0 . 0 0 0 . 0 0 - 1 4 .8 0 - 3 7 2 .8 1 0 . 0 0 0 . 0 0
6 - 1 4 .8 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 3 7 2 .8 1
7 0 . 0 0 0 . 0 0 - 1 1 .2 0 -2 7 5 .4 9 0 . 0 0 0 . 0 0
8 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
9 0 . 0 0 2 2 6 .1 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

1 0 0 . 0 0 2 5 3 .6 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
1 1 0 . 0 0 1 6 9 .6 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
12 0 . 0 0 1 9 0 .2 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
13 0 . 0 0 1 4 9 .2 7  . - 1 0 .8 0 - 2 7 2 .1 5 0 . 0 0 0 . 0 0
14 0 . 0 0 1 6 7 .4 2 -1 0 .8 0 -2 7 2 .1 5 0 . 0 0 0 . 0 0
15 - 1 0 .8 0 1 4 9 .2 7 0 . 0 0 0 . 0 0 0 . 0 0 2 7 2 .1 5
16 - 1 0 .8 0 1 6 7 .4 2 0 . 0 0 0 . 0 0 0 . 0 0 2 7 2 .1 5
17 0 . 0 0 1 7 1 .7 3 -1 6 .2 8 -4 1 0 .0 9 0 . 0 0 0 . 0 0
18 - 1 6 .2 8 1 7 1 .7 3 0 . 0 0 0 . 0 0 0 . 0 0 4 1 0 .0 9
19 0 . 0 0 1 4 3 .1 1 -1 2 .2 8 -3 0 9 .4 3 0 . 0 0 0 . 0 0
2 0 - 1 2 .2 8 1 4 3 .1 1 0 . 0 0 0 . 0 0 0 . 0 0 3 0 9 .4 3
2 1 0 . 0 0 1 4 9 .2 7 - 7 .3 9 -1 8 1 .8 2 0 . 0 0 0 . 0 0
2 2 0 . 0 0 1 6 7 .4 2 - 7 .3 9 -1 8 1 .8 2 0 . 0 0 0 . 00
23 0 . 0 0 1 4 3 .1 1 - 8 .4 0 -2 0 6 .6 2 0 . 0 0 0 . 0 0
24 0 . 0 0 1 7 1 .7 3 -1 1 .2 0 -2 7 5 .4 9 0 . 0 0 0 . 0 0

5 1 0 . 0 0 1 2 1 . 0 1 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
2 0 . 0 0 7 .5 9 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
3 0 . 0 0 3 4 .8 3 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
4 0 . 0 0 7 .3 3 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0



FRAME - MAGLEV - E2
*** SIMPLE BEAM SPAN *** ( MGLVSF8A ) PAGE NO

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE

>AD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM

5 0 . 0 0 0 . 0 0 - 8 .9 7 -2 0 6 .0 9 0 . 0 0 0 .
6 - 3 .1 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 3 9 .
7 0 . 0 0 0 . 0 0 - 7 .0 0 - 1 5 5 .2 5 0 . 0 0 0 .
8 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 .
9 0 . 0 0 1 6 3 .4 3 0 . 0 0 0 . 0 0 0 . 0 0 0 .

1 0 0 . 0 0 1 3 5 .9 3 0 . 0 0 0 . 0 0 0 . 0 0 0 .
1 1 0 . 0 0 1 2 2 .5 7 0 . 0 0 0 . 0 0 0 . 0 0 0 .
1 2 0 . 0 0 1 0 1 .9 5 0 . 0 0 0 . 0 0 0 . 0 0 0 .
13 0 . 0 0 1 0 7 .8 6 - 6 .5 5 -1 5 0 .4 5 0 . 0 0 0 .
14 0 . 0 0 8 9 .7 1 - 6 .5 5 -1 5 0 .4 5 0 . 0 0 0 .
15 - 2 .3 0 1 0 7 .8 6 0 . 0 0 0 . 0 0 0 . 0 0 2 8 .
16 - 2 .3 0 8 9 .7 1 0 . 0 0 0 . 0 0 0 . 0 0 2 8 .
17 0 . 0 0 1 0 8 .9 1 - 9 .8 7 - 2 2 6 .7 0 0 . 0 0 0 .
18 - 3 .4 6 1 0 8 .9 1 0 . 0 0 0 . 0 0 0 . 0 0 4 3 .
19 0 . 0 0 9 0 .7 6 - 7 .4 5 -1 7 1 .0 6 0 . 0 0 0 .
2 0 - 2 .6 1 9 0 .7 6 0 . 0 0 0 . 0 0 0 . 0 0 3 2 .
2 1 0 . 0 0 1 0 7 .8 6 - 4 .6 2 - 1 0 2 .4 6 0 . 0 0 0 .
2 2 0 . 0 0 8 9 .7 1 - 4 .6 2 -1 0 2 .4 6 0 . 0 0 0 .
23 0 . 0 0 9 0 .7 6 - 5 .2 5 -1 1 6 .4 3  - 0 . 0 0 0 .
24 0 . 0 0 1 0 8 .9 1 - 7 .0 0 -1 5 5 .2 5 0 . 0 0 0 .

* * * * * * * * * * * * * *  END OF LATEST ANALYSIS RESULT * * * * * * * * * * * * * *

Z

00
37
00
00
00
00
00
00
00
00
74
74
00
31
00
68
00
00
00
00

2 1 5 . LOAD LIST ALL
2 1 6 . PRINT MEMBER FORCES
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PAGE NO.

**************************************************
* *
* S T A A D -  I I I *
* REVISION 1 4 .0  (VERSION 14 LEVEL 0) *
* PROPRIETARY PROGRAM OF *
* RESEARCH ENGINEERS, INC. *
* DATE= APR 1 , 1992 *
* TIME= 9 :3 1 :  3 *
* *
**************************************************

I

1 . STAAD SPACE MAGLEV E -2 FRAME -  7 5 ' - 0 "  SPAN
2 . * * *  PRECAST CONCRETE BOX GIRDER * * *
3 . * * *  NATURAL FREQUENCY * * *
4 .  UNIT FEET KIP5. **********************************
6 . JOINT COORDINATES7. **********************************
8 . 1 0 . 0 0 . 0 0 . 0 26 0 . 0 0 . 0 7 5 .0
9 . 27 3 .0 8 0 . 0 0 . 0 52 3 .0 8 0 . 0 7 5 .0

1 0 . 53 6 .1 7 0 . 0 0 . 0 78 6 .1 7 0 . 0 7 5 .0
1 1 . 79 9 .2 5 0 . 0 0 . 0 104 9 .2 5 0 . 0 7 5 .0
1 2 . 105 1 2 .3 3 0 . 0 0 . 0 130 1 2 .3 3 0 . 0 7 5 .0
1 3 . 131 - 1 .0 9 4 .3 8 0 . 0 156 - 1 .0 9 4 .3 8 7 5 .0
1 4 . 157 2 .5 4 4 .3 8 0 . 0 182 2 .5 4 4 .3 8 7 5 .0
1 5 . 183 6 .1 7 4 .3 8 0 . 0 208 6 .1 7 4 .3 8 7 5 .0
1 6 . 209 9 .8 0 4 .3 8 0 . 0 234 9 .8 0 4 .3 8 7 5 .0
1 7 . 235 1 3 .4 3 4 .3 8 0 . 0 260 1 3 .4 3 4 .3 8 7 5 .0
1 8 . 261 - 0 .5 5 2 .1 9 0 . 0 286 - 0 .5 5 2 .1 9 7 5 .0
1 9 . 287 - 1 .5 6 6 .2 3 0 . 0 312 - 1 .5 6 6 .2 3 7 5 .0
2 0 . 313 - 2 . 0 2 8 .0 8 0 . 0 338 - 2 . 0 2 8 .0 8 7 5 .0
2 1 . 339 1 2 . 8 8 2 .1 9 0 . 0 364 1 2 . 8 8 2 .1 9 7 5 .0
2 2 . 365 1 3 .8 9 6 .2 3 0 . 0 390 1 3 .8 9 6 .2 3 7 5 .0
2 3 . 391 1 4 .3 5 8 .0 8 0 . 0 416 1 4 .3 5 8 .0 8 7 5 .0
2 4 . * * * * * * * * * * * * * * * * * * * * * * *

2 5 . ELEMENT INCIDENCES
2 6 . * * * * * * * * * * * * * * * * * * * * * * *

2 7 . * * *  BOTTOM SLAB * * *
2 8 . 1 1 2 28 27 TO 25 ; 26 27 28
2 9 . 51 53 54 80 79 TO 75 ; 76 79
3 0 . * * *  TOP SLAB * * *
3 1 . 101 131 132 158 157 TO 125 ; 12
3 2 . 151 183 184 210 209 TO 175 ; 17
3 3 . * * *  SIDEWALLS * * *
3 4 . 201 1 2 262 261 TO 225 ;  226 26
3 5 . 251 131 132 288 287 TO 275 ; 27
3 6 . 301 105 106 340 339 TO 325 ; 32
3 7 . 351 235 236 366 365 TO 375 ; 37
3 8 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
3 9 . UNIT INCH KIP
4 0 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
4 1 . ELEMENT PROPERTIES
42• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
4 3 . * * *  BOTTOM SLAB * * *
4 4 . 1 TO 100 TH 6 .0
4 5 . * * *  TOP SLAB * * *
4 6 . 101 TO 200 TH 9 .0
4 7 . * * *  SIDEWALLS * * *
4 8 . 201 TO 400 TH 1 2 .0

54 53 TO 50 
80 106 105 TO 100

157 158 184 183 TO 150
209 2 1 0 236 235 TO 2 0 0

262 132 131 TO :250
287 288 314 313 TO 300
339 340 236 235 TO 350
365 366 392 391 TO 400
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PAGE HO. 1

S T A A D - III
REVISION 14.0 (VERSION 14 LEVEL 0) 
PROPRIETARY PROGRAM OF 
RESEARCH ENGINEERS,INC.
DATE* APR 8, 1992 
TINE= 7:44:23

i * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. STAAD SPACE MAGLEV E-2 FRAME - 120'-0* SPAN
2. *** PRECAST CONCRETE BOX GIRDER ***
3. *** NATURAL FREQUENCY ***
4. UNIT FEET KIP

6. JOINT COORDINATES
Jm **♦»»***»»*♦»»»»<a a a a «
8. 1 0.0 -2.0 0.0 41 0.0 -2.0 120.0
9. 42 3.11 -2.0 0.0 82 3.11 -2.0 120.0

10. 83 6.22 -2.0 0.0 123 6.22 -2.0 120.0
11. 124 9.33 -2.0 0.0 164 9.33 -2.0 120.0
12. 165 12.44 -2.0 0.0 205 12.44 -2.0 120.0
13. 206 -2.60 8.38 0.0 246 -2.60 8.38 120.0
14. 247 1.81 8.38 0.0 287 1.81 8.38 120.0
15. 288 6.22 8.38 0.0 328 6.22 8.38 120.0
16. 329 10.63 8.38 0.0 369 10.63 8.38 120.0
17. 370 15.04 8.38 0.0 410 15.04 8.38 120.0
18. 411 -1.30 3.19 0.0 451 -1.30 3.19 120.0
19. 452 -3.46 11.82 0.0 492 -3.46 11.82 120.0
20. 493 -4.32 15.26 0.0 533 -4.32 15.26 120.0
21. 534 13.74 3.19 0.0 574 13.74 3.19 120.0
22. 575 15.90 11.82 0.0 615 15.90 11.82 120.0
23. 616 16.76 15.26 0.0 656 16.75 15.26 120.0
24. 657 6.22 3.19 0.0 697 6.22 3.19 120.0

26. ELEMENT INCIDENCES
27. ♦«**••+**+•*•*•*•****•*
28. *** BOTTOM SLAB ***
29. 1 1 2 43 42 TO 40 ; 41 42 43 84 83 TO 80
30. 81 83 84 125 124 TO 120 ; 121 124 1 2  166 165 TO 160
31. *** TOP SLAB ***
32. 161 206 207 248 247 TO 200 ; 201 247 248 289 288 TO 240
33. 241 288 289 330 329 TO 280 ; 281 329 330 371 370 TO 320
34. *** SIDEWALLS ***
35. 321 1 2 412 411 TO 360 ; 361 411 412 207 206 TO 400
36. 401 206 207 453 452 TO 440 ; 441 452 453 494 493 TO 480
37. 481 165 166 535 534 TO 520 ; 521 534 535 371 370 TO 560
38. 561 370 371 576 575 TO 600 ; 601 575 576 617 616 TO 640
39. *** CENTER WALLS ***
40. 641 83 84 658 657 TO 680 ; 681 657 658 289 288 TO 720 

42. UNIT INCH KIP

44. ELEMENT PROPERTIES

46. *** BOTTOM SLAB ***
47. 1 TO 160 TH 6.0
48. *** TOP SLAB **»



C - zo
i f e d  E n g in e e rs  
i'ansia-ciors
<thOMv' '•

irn s«R ogo r O iv is io n

PAGE.

- -2  i'.'O. gate ^  : r _ j 0 6  CH

CUSTOMER. H I_____________________PROJECT M ' ^ U s S
SUBJECT______________________________

0̂
4-̂ -4 t *

r r

©

©

©

©

©

©

©

>-

. X .

©  ©
ft

©  ® ft

0  0

©  ©'
ft

0  © L

0<N

0
N

004

O
r*

n
u
>

<

f

V
~<i 0 0  ~M

>rs. S O’ S
A 4

'—- v .

i> ll II »■

i
°o

*
A

s

*
i
0
A*\

S
it

vj
N
•i

<J"‘
•i

A
II

„ cO
-c >c



United Engineers 
1> Constructors

l A Raytheon Ccmoanv

I S tea rn s*R o ge r D iv is io n

JOB NO. 3 -

CUSTOMER M I  
SUBJECT Co c_

PAGE_______________

ITATF - ‘7 ^ -  RY / aJ C  CH’K

_______________ PROJECT /«-> /
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/o /, 4ô  ■1 — — ̂ ~ • /4-4. ̂  k
ll-LO,7 gK

4/. 7*'“ ,
u
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S T A A D - I I I
REVISION H . O  (VERSION 14 LEVEL 0) 
PROPRIETARY PROGRAM OF 
RESEARCH ENGI NEERS, INC .
DATE* APR 14, 1992 ?
TIME* 9 : 37 :2 6

1. STAAD SPACE HAGLEV E-2 FRAME - 7 5 ' - 0 "  SPAN
2. ***  ELEVATED DOUBLE GUIDEUAY ***
3.  *** PRECAST CONCRETE BOX GIRDER *•*
4.  ***  NATURAL FREQUENCY ***
5.  UNIT FEET KIP6. *******************•••************
7.  JOINT COORDINATESg. a*********************************
9. 1 0 .0 0 .0 0 .0 21 0 .0 0 .0 75.0

10. 22 3.11 0 .0 0 .0 42 3.11 0 .0 75.0
11. 43 6.22 0 .0 0 .0 63 6 .22 0 .0 75.0
12. 64 10.73 0 .0 0 .0 84 10.73 0 .0 75.0
13. 85 15.24 0 .0 0 .0 105 15.24 0 .0 75 .0
14. 106 19.75 0 .0 0 .0 126 19.75 0 .0 75 .0
15. 127 24.26 0 .0 0 .0 147 24.26 0 .0 75.0
16. 148 27.37 0 .0 0 .0 168 27 .37 0 .0 75.0
17. 169 30.48 0 .0 0 .0 189 30 .48 0 .0 75.0
18. 190 -1 .1 0 4 .38 0 .0 210 •1.10 4 .38 75.0
19. 211 2.56 4.38 0 .0 231 2 .56 4 .3 8 75.0
20. 232 6.22 4 .38 0 .0 252 6 .22 4 .38 75.0
21. 253 10.73 4.38 0 .0 273 10.73 4 .38 75.0
22. 274 15.24 4 .38 0 .0 294 15.24 4 .38 75.0
23. 295 19.75 4 .38 0 .0 315 19.75 4 .38 75.0
24. 316 24.26 4.38 0 .0 336 24.26 4 .38 75 .0
25. 337 27.92 4 .38 0 .0 357 27 .92 4 .38 75.0
26. 358 31 .58 4 .38 0 .0 378 31 .58 4 .3 8 75 .0
27. 379 •2.02 8.08 0 .0 399 -2 .0 2 8 .08 75.0
28. 400 15.24 8 .08 0 .0 420 15.24 8 .08 75.0
29. 421 32.50 8 .08 0 .0 441 32 .50 8 . 08 75.0
30.
31 . ELEMENT INCIDENCES
32.
33. *** BOTTOM SLAB ***
34.  1 1 2 23 22 TO 20 ; 21 22 23 44 43 TO 40
35.  41 43 44 65 64 TO 60 ; 61 64 65 B6 85 TO 80
36.  81 85 86 107 106 TO 100 ; 101 106 107 128 127 TO 120
37.  121 127 128 149 148 TO 140 ; 141 148 149 170 169 TO 160
38.  •** TOP SLAB ***
39.  161 190 191 212 211 TO 180 ; 181 211 212 233 232 TO 200
40.  201 232 233 254 253 TO 220 ; 221 253 254 275 274 TO 240
41.  241 274 275 296 295 TO 260 ; 261 295 296 317 316 TO 280
42.  281 316 317 338 337 TO 300 ; 301 337 338 359 358 TO 320
43.  **• SIDEWALLS & WALLS
44.  321 1 2 191 190 TO 340 ; 341 43 44 233 232 TO 360
45.  361 85 86 275 274 TO 380 ; 381 127 128 317 316 TO 400
46.  401 169 170 359 358 TO 420 ; 421 190 191 380 379 TO 440
47.  441 274 275 401 400 TO 460 ; 461 358 359 422 421 TO 4804 8 .  * * * * * * * * * * * * * * * * * . * * * * . . * * * ; * * *
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1
C - 7 Z -

PAGE NO.

*  * * * *  * * * * * * * * * * * * * * * * * * * * * * * * *  * *  i t * *  * *  * * *  * * * * * * * *  * *

* *
* S T A A D -  I I I *
* REVISION 1 4 . 0  (VERSION 14 LEVEL 0) *
* PROPRIETARY PROGRAM OF *
* RESEARCH ENGINEERS, INC. *
* DATE* APR 2 0 ,  1992 *
* TIME* 8 : 0 :1 2 *
* *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1 . STAAD SPACE MAGLEV E-2 FRAME -  1 2 0 ' - 0 "  SPAN
2 . * * *  ELEVATED DOUBLE GUIDEWAY * * *
3 .  * * *  PRECAST CONCRETE BOX GIRDER * * *
4 .  * * *  NATURAL FREQUENCY * * *
5 .  UNIT FEET KIP
6 .  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
7 .  JOINT COORDINATES8. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
9 .  1 0 . 0 0 . 0 0 . 0 31 0 . 0 0 . 0 1 2 0 . 0

1 0 . 32 3 .0 2 0 . 0 0 . 0 62 3 .0 2 0 . 0 1 2 0 . 0
11 . 63 6 .0 4 0 . 0 0 . 0 93 6 .0 4 0 . 0 1 2 0 . 0
12 . 94 1 0 .5 5 0 . 0 0 . 0 124 1 0 .5 5 0 . 0 1 2 0 . 0
13 . 125 1 5 .0 6 0 . 0 0 . 0 155 1 5 .0 6 0 . 0 1 2 0 . 0
1 4 . 156 1 9 .5 7 0 . 0 0 . 0 186 1 9 .5 7 0 . 0 1 2 0 . 0
1 5 . 187 2 4 .0 8 0 . 0 0 . 0 217 2 4 .0 8 0 . 0 1 2 0 . 0
16 . 218 2 7 .1 0 0 . 0 0 . 0 248 2 7 .1 0 0 . 0 1 2 0 . 0
1 7 . 249 3 0 .1 2 0 . 0 0 . 0 279 3 0 .1 2 0 . 0 1 2 0 . 0
18 . 280 - 2 . 6 2 1 0 .5 0 0 . 0 310 - 2 . 6 2 1 0 .5 0 1 2 0 . 0
19 . 311 1 . 7 1 1 0 .5 0 0 . 0 341 1 .7 1 1 0 .5 0 1 2 0 . 0
2 0 .  342 6 .0 4 1 0 .5 0 0 . 0 372 6 .0 4 10 -  50 1 2 0 . 0
2 1 .  373 1 0 .5 5 1 0 .5 0 0 . 0 403 1 0 .5 5 1 0 .5 0 1 2 0 . 0
2 2 . 404 1 5 .0 6 1 0 .5 0 0 . 0 434 1 5 .0 6 1 0 .5 0 1 2 0 . 0
2 3 .  435 1 9 .5 7 1 0 .5 0 0 . 0 465 1 9 .5 7 1 0 .5 0 1 2 0 . 0
2 4 .  466 2 4 .0 8 1 0 .5 0 0 . 0 496 2 4 .0 8 1 0 .5 0 1 2 0 . 0
2 5 .  497 2 8 .4 1 1 0 .5 0 0 . 0 527 2 8 .4 1 1 0 .5 0 1 2 0 . 0
2 6 .  528 3 2 .7 4 1 0 .5 0 0 . 0 558 3 2 .7 4 1 0 .5 0 1 2 0 . 0
2 7 .  559 - 1 . 3 1 5 .7 5 0 . 0 589 - 1 . 3 1 5 . 7 5 1 2 0 . 0
2 8 .  590 - 4 . 3 7 1 7 .5 0 0 . 0 620 - 4 . 3 7 1 7 .5 0 1 2 0 . 0
2 9 .  621 3 1 .4 3 5 .7 5 0 . 0 651 3 1 .4 3 5 . 7 5 1 2 0 . 0
3 0 .  652 3 4 .4 9 1 7 .5 0 0 . 0 682 3 4 .4 9 1 7 .5 0 1 2 0 . 0
3 1 .  683 6 .0 4 5 .7 5 0 . 0 713 6 .0 4 5 .7 5 1 2 0 . 0
3 2 .  714 1 5 .0 6 5 .7 5 0 . 0 744 1 5 .0 6 5 . 7 5 1 2 0 . 0
3 3 .  745 2 4 .0 8 5 .7 5 0 . 0 775 2 4 .0 8 5 . 7 5 1 2 0 . 0
3 4 .  776 1 5 .0 6 1 5 .0 0 0 . 0 806 1 5 .0 0 1 5 .0 0 1 2 0 . 0
3 5 .  * * * * * * * * * * * * * * * * * * * * * * *

3 6 .  ELEMENT INCIDENCES
3 7 . * * * * * * * * * * * * * * * * * * * * * * *
3 8 .  * * *  BOTTOM SLAB * * *
3 9 .  1 1 2 33 32 TO 30 ; 31 32 33 64 63 TO 60
4 0 .  61 63 64 95 94 1TO 90 ; 91 94 95 126 125 TO 120
4 1 .  121 125 126 157 156 TO 150 •0 151 156 157 188 187 TO 180
4 2 .  181 187 188 219 218 TO 2 1 0 •/ 2 1 1 218 219 250 249 TO 240
4 3 .  * * * TOP SLAB * * *
4 4 .  241 280 281 312 311 TO 270 •9 271 311 312 343 342 TO 300
4 5 .  301 342 343 374 373 TO 330 •0 331 373 374 405 404 TO 360
4 6 .  361 404 405 436 435 TO 390 9 391 435 436 467 466 TO 420
4 7 .  421 466 467 498 497 TO 450 9 451 497 498 529 528 TO 480
4 8 .  * * * SIDEWALLS & WALLS * * *
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PAGE NO.

*************************************************** *
* S T A A D -  I I I  *
* REVISION 1 4 .0  (VERSION 14 LEVEL 0) *
* PROPRIETARY PROGRAM OF *
* RESEARCH ENGINEERS, INC. *
* DATE= APR 1 6 ,  1992 *
* TIME= . 1 3 : 1 3 : 4 1  ** ***************************************************

1 .  STAAD SPACE MAGLEV E-2 FRAME -  1 2 0 ' - 0 "  SPAN
2 .  * * *  ELEVATED DOUBLE GUIDEWAY * * *
3 .  * * *  PRECAST CONCRETE BOX GIRDER * * *
4 .  * * *  NATURAL FREQUENCY * * *
5 .  UNIT FEET KIP
6 .  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

7 .  JOINT COORDINATES8. **********************************
9 . 1 0 . 0 0 . 0 0 . 0 31 0 . 0 0 . 0 1 2 0 . 0

1 0 . 32 2 .9 9 0 . 0 0 . 0 62 2 .9 9 0 . 0 1 2 0 . 0
1 1 . 63 5 .9 8 0 . 0 0 . 0 93 5 .9 8 0 . 0 1 2 0 . 0
1 2 . 94 1 0 .4 9 0 . 0 0 . 0 124 1 0 .4 9 0 . 0 1 2 0 . 0
1 3 .  125 1 5 .0 0 0 . 0 0 . 0 155 1 5 .0 0 0 . 0 1 2 0 . 0
1 4 .  156 1 9 .5 1 0 . 0 0 . 0 186 1 9 .5 1 0 . 0 1 2 0 . 0
1 5 .  187 2 4 .0 2 0 . 0 0 . 0 217 2 4 .0 2 0 . 0 1 2 0 . 0
1 6 .  218 2 7 .0 1 0 . 0 0 . 0 248 2 7 .0 1 0 . 0 1 2 0 . 0
1 7 .  249 3 0 .0 0 0 . 0 0 . 0 279 3 0 .0 0 0 . 0 1 2 0 . 0
1 8 .  280 - 2 . 3 4 9 .3 8 0 . 0 310 - 2 . 3 4 9 .3 8 1 2 0 . 0
1 9 .  311 1 .8 2 9 .3 8 0 . 0 341 1 .8 2 9 .3 8 1 2 0 . 0
2 0 .  342 5 .9 8 - 9 .3 8 0 . 0 372 5 .9 8 9 .3 8 1 2 0 . 0
2 1 .  373 1 0 .4 9 9 .3 8 0 . 0 403 1 0 .4 9 9 .3 8 1 2 0 . 0
2 2 .  404 1 5 .0 0 9 .3 8 0 . 0 434 1 5 .0 0 9 .3 8 1 2 0 . 0
2 3 .  435 1 9 .5 1 9 .3 8 0 . 0 465 1 9 .5 1 9 .3 8 1 2 0 . 0
2 4 .  466 2 4 .0 2 9 .3 8 0 . 0 496 2 4 .0 2 9 .3 8 1 2 0 . 0
2 5 .  497 2 8 .1 8 9 .3 8 0 . 0 527 2 8 .1 8 9 .3 8 1 2 0 . 0
2 6 .  528 3 2 .3 4 9 .3 8 0 . 0 558 3 2 .3 4 9 .3 8 1 2 0 . 0
2 7 .  559 - 1 . 1 7 4 .6 9 0 . 0 589 - 1 . 1 7 4 .6 9 1 2 0 . 0
2 8 .  590 - 3 . 8 1 1 5 .2 5 0 . 0 620 - 3 . 8 1 1 5 .2 5 1 2 0 . 0
2 9 .  621 3 1 .1 7 4 .6 9 0 . 0 651 3 1 .1 7 4 .6 9 1 2 0 . 0
3 0 .  652 3 3 .8 1 1 5 .2 5 0 . 0 682 3 3 .8 1 1 5 .2 5 1 2 0 . 0
3 1 .  683 5 .9 8 4 .6 9 0 . 0 713 5 .9 8 4 .6 9 1 2 0 . 0
3 2 .  714 1 5 .0 0 4 .6 9 0 . 0 744 1 5 .0 0 4 .6 9 1 2 0 . 0
3 3 .  745 2 4 .0 2 4 .6 9 0 . 0 775 2 4 .0 2 4 .6 9 1 2 0 . 0
3 4 .  776 1 5 .0 0 1 3 .7 6 0 . 0 806 1 5 .0 0 1 3 .7 6 1 2 0 . 0
3 5 .  * * * * * * * * * * * * * * * * * * * * * * *
3 6 .  ELEMENT INCIDENCES
3 7 . ***********************
3 8 .  * * *  BOTTOM SLAB * * *
3 9 .  1 1 2  33 32 TO 30 ; 31 32 33
4 0 .  61 63 64 95 94 TO 90 ; 91 94
4 1 .  121 125 126 157 156 TO 150 ;
4 2 .  181 187 188 219 218 TO 210 ;
4 3 .  * * *  TOP SLAB * * *
4 4 .  241 280 281 312 311 TO 270
4 5 .  301 342 343 374 373 TO 330
4 6 .  361 404 405 436 435 TO 390
4 7 .  421 466 467 498 497 TO 450
4 8 .  * * *  SIDEWALLS & WALLS * * *

64 63 TO 60 
95 126 125 TO 120 
151 156 157 188 187 
211 218 219 250 249

271 311 312 343 342  
331 373 374 405 404 
391 435 436 467 466  
451 497 498 529 528

TO 180  
TO 240

TO 300  
TO 360 
TO 420  
TO 480



I 1

C -n * !

!



7. 
s.

eu
-



PR
OJ

EC
T

C ’ 8 > \I

4

t

i

\\ \

K

N ©\
b /i\

i



1

Unites? Engineers 
fc ConsSrusiorcRaytheon .

* f‘ *eam s*R oger D iv is ion

C 'J & L
C. 8 ^ 0 0 3 - 3AT5 : _ J j c .

A U LCUSTOMER.
SUBJECT _ C o / u  l0049 ,

-  0.SC7 _ K s ^ J _ tv / I
L q KJC&STE &Q it Crt/iQ&g . S>/*JCat-E O t-l/QS l\_/>4 y»

S u , * t M A <  y  o p  L o a d s .

S fAtJ = “I'l 5 r*. {SP'O^T.) S PAU - >3-8’] r̂ ,, ^7^0
" ^ ^ C o L u t A K j

L o a d s

h t -  O.C> i rm, 
(  2 . 0  - p r . )

/> x  r 0. 7 /  #>,.
f  s  . o  -£ Y .)

h ,  iO .QI+*->.
(  z . o  4 r . )

A-5 ;  5 . 9 /  *̂ v
7  3 . 0 . # . )

Z.oo.0^.

F r

•Skvow Loc^cJL

f r
'/o’ P m 'cJ x.

L oo^ai.

F r

S t-t'err(/'* Le>a.cJL 
LaJ7i^r-a~ 1

■ Jt'/sow c L o o -J l 
Lfi*\q / /tt. e t  irs.aJ^

F *
M z

La. 7  

F 2
k*s£

& r^  fc<»^ L o a ji .

F *
M i

lC//*v>£
O ftr  • l/'cA /e^c

F y
F-z.

M yC

k.
/6% ,3 -a .

fc_
/ 4  4 . » 4-lbC e.n 4 r - ^ ? m  fe

/ £ . / * * \

5 S , o

/ £ . / ^ 4 1 ,4 -1 * " 4 - 1 ,4 1 * -

5 5 . 0 * - 5 5 - o k- 5 5 - o K

K
II ■‘ I ,*.

5 5 - 1 0
13. O S * '-------------  >k-

c ,l r r b

k.
2>7./4  

/<? /. 77  ' ~
S 7 . 3 ?-------------  »>t

3-a-/. 7 7

>!■ 1 L „
k.

1 3 .0 3 S 7 . / 4 .< ‘ ^
£

3 7 3 7  :
5 5 / o 6 7 .7 V 5" /i

'
=■2 ./.77  '

k.

IK
3 .7 ,1 /

k_
i . l ' b----- /k

4 9 . / r
^ f , 4 o ~

/C 5 .7 o'K
3 5 .  6 ^ »A*

2 o o . 5 4

3J-.7J"■ — > >L 
3-

hJ-.n-r ^  
>e> / .^ 7

k-
3sT.7sT ----------  ' t

/C.S. S 3 -
5 s . n r K---------

2 «  / , 3 7 ‘

/
- v . -ro ~

fe_
- 3 .  JT3 - 3 . r o - 3 .  v'T j ^

r -v  <" 6 .7 6  ^ G.,74 c. '-

/ ’ j 0. <?/
>FL

f r i . - a
>K

/*>£>.<p/ , ; fc / h i , r n

!<

I l>
u I

' y
_7

I '



U nited  E n g in e ers  
fc C o n s tru c to rs• Kjfthvtxi ;4<e«w>Ro9er Division

jobf.o. date 4-7
C U S T G '/eft M  L ________________________ r= 0
SUBJECT <■

C o * jc / te T £  Q f f io t e  ■ s>fAJC*ue

C-83.

set
O  <-> t P / t  W /4 Y

*£>u . a4 M a <  y  L o a d s

$  = 3 i . 5 ‘Tr* '- O ^ x y - f t . )  $ p a * J  ~ ______/%-,. ^
' N>V s Ctfi.UM /J

L o a d s

Aj ~ o,£f 1 i>»#
fZ.<? - f r )

h x ’ o ^ l  ' v*- 
( 3 . 0  - f r . )

A  #
f  / r . )

A  ;  «s 
f  - A . )

£~o&d+.

F r
Z.0 a .<?£

i/»/C ^ » A « (

F r
£~&0L.0&>

Ft.
M -t

L00 .J -
t it . it/>v*-C

/ y
M 2.

VJ/+\A L&&.^  
L clT

F x

B>ro- k**^

/ y

O ftr .

F r
F x

MyC

/4<^, 6/*- l4 -LC ,.O Ih-

k.
6 6 .3 6 66» 36

66.9  2 ^ 6 6 ,7 z *

/ 3 9 .* rfe l4 - o .7 o k' .r
1515.5* 1/?"

/ Z I . I S * /wio,
•

IS  16 .5*
-  —  - - -. /p

/c .r’j ’.r^ '

I I S ,* !1'’ u e - S o k
-

l*8o . 5o 1511.**

A s . r o ' '  .
k.

4-^.J-b

A H . oc, ‘ 'S / b . i f '" '

<r. > 3  *

' 3 . a  *-

f . * l K
ft

97. /9

* 0

"CP V 6?-: 14. Awe so • /•-



United Engineers & Ccrisfrusf ors
A R a y th e w  .

JC= NO.

CUSTOMER &  £  
SUBJECT -T' — ;

PAGES » ^ ay_
________  PROJECT

A j c _  
Af «_-» CH'K ___/« o/

<o
•* I

0 - *
CM

ov

«

FOSW 62-1 !«*»■ i’7-,.

C
t.

Sl
**

) 
( O

. C
xi



k.,
 ?,

\ V

'^ed'iniginsers;n.3<rUGjOJ*3
•jv**i5o*i -
r irn s -a o o o r  d iv is io n

PAGE C-SZ'
JC2 NO. ^  Q^~ -  ^—-  ^  ~y £,

Customer . M r ________________ project v-
SUBJECT .' _____________________________________________________

t*
r r

(W

9

&

(°o)

0
©
©

@
'L

> -«<-
®

J i

© #

©  0

3

©  ® f t

f t©  © -

$•

0  © f t

—v-"t>'V\
•V0 0
fv Jps A

Vy— '— •
ii ii

< i iAV vS
w S N

II i>
.f' A
i -C

- '"N0 ~vJ
O’ S’f \  +  -
v  ^

»« I.

f  i

* #«° rv
It

«A ^



1

*************************************************** *
* S T A A D -  I I I  *
* REVISION 1 4 .0  (VERSION 14 LEVEL 0) *
* PROPRIETARY PROGRAM OF *
* RESEARCH ENGINEERS, INC. *
* DATE= APR 2 1 ,  1992 *
* TIME= 1 4 : 4 5 : 5 4  ** ***************************************************

1.2.
3 .
4 .
5 .6.
7 .8. 
9 .10.11.12.

13 .
14 .
15 .
16 .
17 .
18 .
19 .20. 21. 22.
2 3 .
2 4 .
2 5 .
2 6 .
2 7 .
2 8 .
2 9 .
30 .
3 1 .
3 2 .
3 3 .
3 4 .
3 5 .
36 .
3 7 .
38 .
3 9 .
4 0 .
4 1 .

STAAD SPACE FRAME -  MAGLEV -  E2 
* * *  SIMPLE BEAM SPAN * * *  ( MGLVSF5D )
* * *  HEIGHT = 0 . 9 1  METERS ( 3 . 0  FEET ) * * *  
UNIT FEET KIP**********************************
JOINT COORDINATES 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *1 0.0 0.0 0 . 0 ;  2 120.0 0.0 0.0

4 3 6 0 .0  0 .0  0 . 0  ; 5 4 8 0 .0  0 . 0  0 .0
7 1 2 0 .0  1 1 .8 8  0 . 0  ; 8 2 4 0 .0  1 1 .8 8  0 .0

10 4 8 0 .0  1 1 .8 8  0 . 0***********************
MEMBER INCIDENCES 
* * * * * * * * * * * * * * * * * * * * * * *
1 1 6 5  / 6 6 7 9  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
MEMBER PROPERTIES 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1 TO 5 PRIS ZD 4 . 0  YD 4 . 0
6  TO 9 PRIS AX 7 3 .6 5  IZ 1 7 3 1 .5 2  IY 1 0 0 0 .0  
* * * * * * *  * * * *  *  * * * * *  * * * * * *  * *  * * * * * * * *̂ * *  *  * 
MEMBER RELEASE*************************************
6  TO 9 START MZ MY FX 
6  TO 9 END MZ MY FX 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
MEMBER OFFSET**************************************
1 TO 5 END 0 . 0  - 7 . 8 8  0 . 0  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

UNIT INCH KIPS* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
CONSTANTS
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

E 4 0 3 0 .5  ALL 
DENSITY 0 .0 0 0 0 8 6 8  ALL 
ALPHA 0 .0 0 0 0 0 6 5  ALL 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

UNIT FEET KIP
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
PLOT PLANE XY

3 2 4 0 .  6 0. 
9 3 6 0 .

PAGE NO.

0.0 0.011.88 0.011.88 0.0



FRAME -  MAGLEV -  E2 
* * *  SIMPLE BEAM SPAN * * *  ( MGLVSF5D )
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**************************************************
* *
* S T A A D -  III *
* REVISION 14.0 (VERSION 14 LEVEL 0) *
* PROPRIETARY PROGRAM OF *
* RESEARCH ENGINEERS,INC. *
* DATE= APR 24, 1992 *
* TIME= 11:25:13 *
* ***************************************************

1. STAAD SPACE FRAME - MAGLEV - E2
2. *** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) ***
3. *** SIMPLE BEAM 120 FEET SPAN ***
4. *** HEIGHT = 9.62 METERS ( 30.0 FEET ) ***
5. UNIT FEET KIPg# **********************************
7. JOINT COORDINATES
3 .  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

9. 1 0 . 0 0 . 0 0 . 0  ; 2 18.04 0 . 0 0 . 0  ; 3 -5.98 27.0 0 . 0
1 0 . 4 0 . 0 27.0 0 . 0  ; 5 9.02 27.0 0 . 0  ; 6 18.04 27.0 0 . 0
1 1 . 7 24.02 27.0 0 . 0
1 2 • ***********************
13. MEMBER INCIDENCES14. ***********************
15. 1 1 4 ; 2 2 6 ; 3 3 4 616. *******************************
17. MEMBER PROPERTIES18. *******************************
19. 1 2 PRIS ZD 4.0 YD 4.0
20. 3 TO 6 PRIS ZD 4.0 YD 10.02 i# *************************************
22. MEMBER OFFSET23. **************************************
24. 1 2 END 0.0 -5.0 0.0
25. ***************************************
26. UNIT INCH KIPS27. **************************************
28. CONSTANTS29. **************************************
30. E 4030.5 ALL
31. DENSITY 0.0000868 ALL
32. ALPHA 0.0000065 ALL33. **************************************
34. UNIT FEET KIP35. **************************************
36. PLOT PLANE XY
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FRAME - MAGLEV - E2 —  PAGE NO. 2
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) * * *



FRAME - MAGLEV - E2 —  PAGE NO.
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) ***
3 7 . ***************************************
38. SUPPORT39« ***************************************
40. 1 2 FIXED41. ***************************************
42. LOADING 1 DEAD LOAD 143. ***************************************
44. SELFWEIGHT X -1.045• ************************************************
46. LOADING 2 DEAD LOAD 2
4 7 . ************************************************
48. *** BOX GIRDER + UTILITY + PROPULSION + GUIDEWAY ***
49. **************************
50. JOINT LOAD51. **************************
52. 3 7 FY -683.90
53. 4 6 FY -533.88
54. 5 FY -645.4255. ******************************
56. LOADING 3 SNOW LOAD
5 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

58. JOINT LOAD
5 9 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

60. 3 7 FY -34.02
61. 4 6 FY -31.94
62. 5 FY -37.8
5 3 • * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

64. LOADING 4 LIVE LOAD - VEHICHLE LOAD ( 140 PASSENGER )65. ******************************
6 6 . JOINT LOADS7 m *******************************
6 8 . 3 7 FY -22.50
69. 4 6 FY -17.62
70. 5 FY -29.75
71 # ******************************
72. LOADING 5 SEISMIC LOAD 1 - TRANSVERSE DIRECTION73. *******************************
74. SELFWEIGHT X 0.105
7 5 . *******************************
76. JOINT LOAD
77. *******************************
78. 3 FY -51.43 FX 58.64 MZ -293.2
79. 4 FY -10.78 FX 99.76 MZ -498.8
80. 5 FX 122.14 MZ -610.7
81. 6 FY 10.78 FX 99.76 MZ -498.8
82. 7 FY 51.43 FX 58.64 MZ -293.2g3. *******************************
84. LOADING 6 SEISMIC LOAD 2 - LONGITUDINAL DIRECTION
3 5 . *******************************
8 6 . SELFWEIGHT Z 0.105
3 7 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
8 8 . JOINT LOAD
3 9 . *******************************
90. 3 FZ 58.64 MX 293.2
91. 4 FZ 99.76 MX 498.8
92. 5 FZ 122.14 MX 610.7
93. 6 FZ 99.76 MX 498.8
94. 7 FZ 58.64 MX 293.2
9 5 .  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
96. LOADING 7 WIND LOAD



FRAME - MAGLEV - E2
97 .
98.
99. 100. 101. 102.
103.
104.
105.
106.
107.
108.
109.110. 111. 112.
113.
114.
115.
116.
117.
118.
119.120. 121. 122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.

ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) *** *******************************
JOINT LOADft*********************-*-*********
3 FY -41.62 FX -22.68 MZ 113.4
4 FY -9.30 FX -36.64 MZ 183.2
5 FY 1.82 FX -43.48 MZ 217.4
6 FY 14.18 FX -35.12 MZ 175.6
7 FY 64.28 FX -17.18 MZ 85.9******* ************************
LOAD COMB 8  DEAD LOAD + SNOW LOAD + LIVE LOAD 
1 1.0 2 1.03 1.0 4 1.0 *******************************
LOAD COMB 9 DEAD + SNOW + LIVE LOAD + SEISMIC LOAD 1 
1 0.66 2 0.66 3 0.66 4 0.66 5 0.73 *******************************
LOAD COMB 10 DEAD + SNOW + LIVE LOAD + SEISMIC LOAD 2 
1 0.66 2 0.66 3 0.66 4 0.66 6 0.73 *******************************
LOAD COMB 11 DEAD LOAD + SEISMIC LOAD 1 
1 0.90 2 0.90 5 1.10 *******************************
LOAD COMB 12 DEAD LOAD + SEISMIC LOAD 2 
1 0.90 2 0.90 6 1.10 ********************************
LOAD COMB 13 DEAD + SNOW + LIVE LOAD + WIND LOAD 
1 0.66 2 0.66 3 0.66 4 0.66 7 0.66 ********************************
LOAD COMB 14 DEAD LOAD + WIND LOAD 
1 0.90 2 0.90 7 1.0 ********************************
*** ULTIMATE STRENGTH DESIGN *** ********************************
LOAD COMB 15 DEAD LOAD + SNOW LOAD + LIVE LOAD 
1 1.40 2 1.40 3 1.70 4 1.70 ********************************
LOAD COMB 16 DEAD + SNOW + LIVE LOAD + SEISMIC LOAD 1 
1 0.92 2 0.92 3 1.12 4 1.12 5 1.23 ************************************
LOAD COMB 17 DEAD + SNOW + LIVE LOAD + SEISMIC LOAD 2 
1 0.92 2 0.92 3 1.12 4 1.12 6 1.23 ************************************
LOAD COMB 18 DEAD LOAD + SEISMIC LOAD 1 
1 0.90 2 0.90 5 1.40 *******************************
LOAD COMB 19 DEAD LOAD + SEISMIC LOAD 2 
1 0.90 2 0.90 6 1.40 ********************************
LOAD COMB 20 DEAD + SNOW + LIVE LOAD + WIND LOAD 
1 0.92 2 0.92 3 1.12 4 1.12 7 1.12 ********************************
LOAD COMB 21 DEAD LOAD + WIND LOAD 
1 0.90 2 0.90 7 1.28Hr******************1*************
PERFORM ANALYSIS

C -7Z -
PAGE NO. 4
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FRAME - MAGLEV - E2 —  PAGE NO
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) ***

P R O B L E M  S T A T I S T I C S

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 7/ 6 / 2
ORIGINAL/FINAL BAND-WIDTH = 4/ 2
TOTAL PRIMARY LOAD CASES = 7, TOTAL DEGREES OF FREEDOM =
SIZE OF STIFFNESS MATRIX = 540 DOUBLE PREC. WORDS
TOTAL REQUIRED DISK SPACE = 0.02 MEGA-BYTES 1

30

('
++ PROCESSING ELEMENT STIFFNESS MATRIX.
++ PROCESSING GLOBAL STIFFNESS MATRIX.
++ PROCESSING TRIANGULAR FACTORIZATION.
++ CALCULATING JOINT DISPLACEMENTS.
++ CALCULATING ELEMENT FORCES.
151. LOAD LIST 1 TO 14
152. PRINT JOINT DISPLACEMENT LIST 3 TO 7

11:25:19
11:25:19
11:25:20
11:25:21
11:25:22

5

i



FRAME - MAGLEV - E2
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) * * * PAGE NO

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
1 0 . 0 0 0 0 0 -0.00332 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 -0 . 0 0 0 1 0 -0.05851 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.00017
3 0 . 0 0 0 0 0 -0.00311 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 1
4 0 . 0 0 0 0 0 -0.00199 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0.25342 0.02698 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 . 0 0 0 2 2
6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 1.84657 0.00853 0.00005 0 . 0 0 0 0 0
7 -0.09353 -0.01613 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 1 2
8 -0 . 0 0 0 1 1 -0.06693 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.00018
9 0.18492 -0.02448 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0.00004

1 0 -0.00007 -0.04417 1.34800 0.00623 0.00004 0 . 0 0 0 1 2
1 1 0.27867 -0.02596 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0.00009
1 2 -0.00009 -0.05564 2.03123 0.00938 0.00006 0.00015
13 -0.06180 -0.05482 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 2 0
14 -0.09361 -0.07178 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.00027

1 0 . 0 0 0 0 0 -0.00331 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 -0 . 0 0 0 1 0 -0.04379 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 1 0
3 0 . 0 0 0 0 0 -0.00241 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 -0.00156 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0.25323 0.01195 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 . 0 0 0 2 1
6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 1.84325 0.00849 0 . 0 0 0 0 2 0 . 0 0 0 0 0
7 -0.09346 -0.00735 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 1 1
8 -0 . 0 0 0 1 1 -0.05108 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 1 1
9 0.18479 -0.02499 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0.00008

1 0 -0.00007 -0.03371 1.34557 0.00620 0 . 0 0 0 0 1 0.00007
1 1 0.27846 -0.02925 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0.00014
1 2 -0.00009 -0.04239 2.02757 0.00934 0 . 0 0 0 0 2 0.00009
13 -0.06175 -0.03856 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.00015
14 -0.09354 -0.04974 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 2 1

1 0 . 0 0 0 0 0 -0.00378 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 -0.04240 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 -0.00241 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 -0.00161 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0.25353 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0.00013
6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 1.84438 0.00855 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 -0.09354 0.00033 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.00008
8 0 . 0 0 0 0 0 -0.05021 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0.18507 -0.03314 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0.00009

1 0 0 . 0 0 0 0 0 -0.03314 1.34640 0.00624 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 1 0.27888 -0.04157 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0.00014
1 2 0 . 0 0 0 0 0 -0.04157 2.02882 0.00941 0 . 0 0 0 0 0 o .o o o o o
13 -0.06174 -0.03292 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.00005
14 -0.09354 -0.04124 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0.00008

1 0 . 0 0 0 0 0 -0.00331 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 1 0 -0.04379 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 . 0 0 0 1 0
3 0 . 0 0 0 0 0 -0.00241 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 -0.00156 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0.25323 -0.01195 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 -0 . 0 0 0 2 1
6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 1.84325 0.00849 -0 . 0 0 0 0 2 0 . 0 0 0 0 0



FRAME - MAGLEV - E2
*** ELEVATED DOUBLE GUIDEWAY ( MGLVDC ) ***

—  PAGE NO.

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
7 -0.09343 0.00818 0.00000 0.00000 0.00000 0 . 0 0 0 1 2

8 0 . 0 0 0 1 1 -0.05108 0.00000 0.00000 0.00000 -0 . 0 0 0 1 1

9 0.18493 -0.04244 0.00000 0.00000 0.00000 -0.00023
1 0 0.00007 -0.03371 1.34557 0.00620 -0.00001 -0.00007
1 1 0.27864 -0.05554 0.00000 0.00000 0.00000 -0.00033
1 2 0.00009 -0.04239 2.02757 0.00934 -0 . 0 0 0 0 2 -0.00009
13 -0.06159 -0.02831 0.00000 0 . 0 0 0 0 0 0.00000 0.00001
14 -0.09334 -0.03421 0.00000 0.00000 0.00000 0.00003
1 0.00000 -0.00332 0.00000 0 . 0 0 0 0 0 0.00000 0.00000
2 0 . 0 0 0 1 0 -0.05851 0.00000 0 . 0 0 0 0 0 0.00000 -0.00017
3 0.00000 -0.00311 0.00000 0 . 0 0 0 0 0 0.00000 -0 . 0 0 0 0 1

4 0.00000 -0.00199 0.00000 0 . 0 0 0 0 0 0.00000 0.00000
5 0.25342 -0.02698 0.00000 0.00000 0.00000 -0 . 0 0 0 2 2

6 0.00000 0.00000 1.84657 0.00853 -0.00005 0.00000
7 -0.09348 0.01744 0.00000 0.00000 0.00000 0.00013
8 0.00011 -0.06693 0.00000 0.00000 0.00000 -0.00018
9 0.18506 -0.06387 0 . 0 0 0 0 0 0.00000 0.00000 -0.00028

1 0 0.00007 -0.04417 1.34800 0.00623 -0.00004 -0 . 0 0 0 1 2

1 1 0.27885 -0.08533 0.00000 0.00000 0.00000 -0.00039
1 2 0.00009 -0.05564 2.03123 0.00938 -0.00006 -0.00015
13 -0.06163 -0.03266 0.00000 0.00000 0.00000 -0.00003
14 -0.09339 -0.03821 0.00000 0.00000 0.00000 - 0 . 0 0 0 0 2

************** END OF LATEST ANALYSIS RESULT **************

153. PRINT SUPPORT REACTION



C -7 k
FRAME - MAGLEV - E2
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) *** —  PAGE NO.

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE

LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z
1 0.46 142.79 0.00 0.00 0.00 -3.782 -21.66 1540.49 0.00 0.00 0.00 179.723 -0.97 84.86 0.00 0.00 0.00 8.064 -0.55 55.00 0.00 0.00 0.00 4.605 -234.46 -420.41 0.00 0.00 0.00 2678.38
6 0.00 0.00 -234.46 -7339.16 -7.51 0.00
7 77.94 258.40 0.00 0.00 0.00 -921.86
8 -22.73 1823.14 0.00 0.00 0.00 188.61
9 -186.16 896.37 0.00 0.00 0.00 2079.70
10 -15.00 1203.27 -171.16 -5357.58 -5.48 124.48
11 -276.99 1052.50 0.00 0.00 0.00 3104.56
12 -19.08 1514.95 -257.91 -8073.07 -8.26 158.35
13 36.44 1373.82 0.00 0.00 0.00 -483.95
14 58.86 1773.36 0.00 0.00 0.00 -763.51
1 -0.46 142.79 0.00 0.00 0.00 3.78
2 21.66 1540.49 0.00 0.00 0.00 -179.72
3 0.97 84.86 0.00 0.00 0.00 -8.06
4 0.55 54.99 0.00 0.00 0.00 -4.60
5 -234.46 420.41 0.00 0.00 0.00 2678.38
6 0.00 0.00 -234.46 -7339.16 7.51 0.00
7 77.16 -287.76 0.00 0.00 0.00 -915.21
8 22.73 1823.14 .0.00 0.00 0.00 -188.61
9 -156.16 1510.17 0.00 0.00 0.00 1830.7410 15.00 1203.27 -171.16 -5357.58 5.48 -124.48
11 -238.83 1977.40 0.00 0.00 0.00 2787.87
12 19.08 1514.95 -257.91 -8073.07 8.26 -158.35
13 65.92 1013.35 0.00 0.00 0.00 -728.52
14 96.24 1227.19 0.00 0.00 0.00 -1073.56

********* end of LATEST ANALYSIS RESULT **************

154. LOAD LIST ALL
155. PRINT MEMBER FORCES



FRAME - MAGLEV - E2
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) * * * PAGE NO

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE —  KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z

1 1 1 142.79 -0.46 0.00 0.00 0.00 -3.78
4 -89.99 0.46 0.00 0.00 0.00 -6.24

2 1 1540.49 21.66 0.00 0.00 0.00 179.72
4 -1540.49 -21.66 0.00 0.00 0.00 296.71

3 1 84.86 0.97 0.00 0.00 0.00 8.06
4 -84.86 -0.97 0.00 0.00 0.00 13.31

4 1 55.00 0.55 0.00 0.00 0.00 4.60
4 -55.00 -0.55 0.00 0.00 0.00 7.60

5 1 -420.41 234.46 0.00 0.00 0.00 2678.38
4 420.41 -228.92 0.00 0.00 0.00 2418.83

6 1 0.00 0.00 -234.46 -7.51 7339.16 0.00
4 0.00 0.00 228.92 7.51 -2241.95 0.00

7 1 258.40 -77.94 0.00 0.00 0.00 -921.86
4 -258.40 77.94 0.00 0.00 0.00 -792.92

8 1 1823.14 22.73 0.00 0.00 0.00 188.61
4 -1770.34 -22.73 0.00 0.00 0.00 311.38

9 1 896.37 186.16 0.00 0.00 0.00 2079.70
4 -861.53 -182.11 0.00 0.00 0.00 1971.26

10 1 1203.27 15.00 -171.16 -5.48 5357.58 124.48
4 -1168.42 -15.00 167.11 5.48 -1636.62 205.51

11 1 1052.50 276.99 0.00 0.00 0.00 3104.56
4 -1004.99 -270.89 0.00 0.00 0.00 2922.13

12 1 1514.95 19.08 -257.91 -8.26 8073.07 158.35
4 -1467.44 -19.08 251.81 8.26 -2466.14 261.42

13 1 1373.82 -36.44 0.00 0.00 0.00 -483.95
4 -1338.97 36.44 0.00 0.00 0.00 -317.81

14 1 1773.36 -58.86 0.00 0.00 0.00 -763.51
4 -1725.84 58.86 0.00 0.00 0.00 -531.50

15 1 2594.35 32.28 0.00 0.00 0.00 267.85
4 -2520.43 -32.28 0.00 0.00 0.00 442.21

16 1 1188.15 309.60 0.00 0.00 0.00 3470.46
4 -1139.58 -302.78 0.00 0.00 0.00 3265.81

17 1 1705.26 21.21 -288.39 -9.24 9027.16 176.05
4 -1656.68 -21.21 281.57 9.24 -2757.59 290.65

18 1 926.38 347.33 0.00 0.00 0.00 3908.08
4 -878.86 -339.57 0.00 0.00 0.00 3647.78

19 1 1514.95 19.08 -328.25 -10.52 10274.82 158.35
4 -1467.44 -19.08 320.49 10.52 -3138.73 261.42

20 1 1994.67 -66.08 0.00 0.00 0.00 -856.43
_ 4 -1946.09 66.08 0.00 0.00 0.00 -597.42

21 1 1845.71 -80.69 0.00 0.00 0.00 -1021.63
4 -1798.19 80.69 0.00 0.00 0.00 -753.51

2 1 2 142.79 0.46 0.00 0.00 0.00 3.78
6 -89.99 -0.46 0.00 0.00 0.00 6.24

2 2 1540.49 -21.66 0.00 0.00 0.00 -179.72
6 -1540.49 21.66 0.00 0.00 ,0.00 -296.71



FRAME - MAGLEV - E2
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) ***

C - * \ &
—  PAGE NO. 10

MEMBER END FORCES STRUCTURE TYPE = SPACE
UNITS ARE —  KIP FEET
LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z

3 2 84.86 -0.97 0.00 0.00 0.00 -8.066 -84.86 0.97 0.00 0.00 0.00 -13.31
4 2 54.99 -0.55 0.00 0.00 0.00 -4.606 -54.99 0.55 0.00 0.00 0.00 -7.60
5 2 420.41 234.46 0.00 0.00 0.00 2678.386 -420.41 -228.92 0.00 0.00 0.00 2418.83
6 2 0.00 0.00 -234.46 7.51 7339.16 0.006 0.00 0.00 228.92 -7.51 -2241.95 0.00
7 2 -287.76 -77.16 0.00 0.00 0.00 -915.216 287.76 77.16 0.00 0.00 0.00 -782.21
8 2 1823.14 -22.73 0.00 0.00 0.00 -188.61

6 -1770.34 22.73 0.00 0.00 0.00 -311.38
9 2 1510.17 156.16 0.00 0.00 0.00 1830.74

6 -1475.32 -152.11 0.00 0.00 0.00 1560.23
10 2 1203.27 -15.00 -171.16 5.48 5357.58 -124.48

6 -1168.42 15.00 167.11 -5.48 -1636.62 -205.5111 2 1977.40 238.83 0.00 0.00 0.00 2787.87
6 -1929.89 -232.73 0.00 0.00 0.00 2399.2812 2 1514.95 -19.08 -257.91 8.26 8073.07 -158.35
6 -1467.44 19.08 251.81 -8.26 -2466.14 -261.42

13 2 1013.35 -65.92 0.00 0.00 0.00 -728.52
6 -978.50 65.92 0.00 0.00 0.00 -721.77

14 2 1227.19 -96.24 0.00 0.00 0.00 -1073.56
6 -1179.67 96.24 0.00 0.00 0.00 -1043.63

15 2 2594.35 -32.28 0.00 0.00 0.00 -267.85
6 -2520.43 32.28 0.00 0.00 0.00 -442.21

16 2 2222.36 267.18 0.00 0.00 0.00 3118.36
6 -2173.79 -260.36 0.00 0.00 0.00 2684.50

17 2 1705.26 -21.21 -288.39 9.24 9027.16 -176.05
6 -1656.68 21.21 281.57 -9.24 -2757.59 -290.65

18 2 2103.53 309.17 0.00 0.00 0.00 3591.39
6 -2056.01 -301.41 0.00 0.00 0.00 3124.93

19 2 1514.95 -19.08 -328.25 10.52 10274.82 -158.35
6 -1467.44 19.08 320.49 -10.52 -3138.72 -261.42

20 2 1382.96 -107.63 0.00 0.00 0.00 -1201.09
6 -1334.39 107.63 0.00 0.00 0.00 -1166.73

21 2 1146.62 -117.84 0.00 0.00 0.00 -1329.82
6 -1099.10 117.84 0.00 0.00 0.00 -1262.65

1 3 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 35.88 0.00 0.00 0.00 -107.27

2 3 0.00 -683.90 0.00 0.00 0.00 0.00
4 0.00 683.90 0.00 0.00 0.00 -4089.72

3 3 0.00 -34.02 0.00 0.00 0.00 0.00
4 0.00 34.02 0.00 0.00 0.00 -203.44

4 3 0.00 -22.50 0.00 0.00 0.00 0.00
4 0.00 22.50 0.00 0.00 0.00 -134.55

5 3 58.65 -51.43 0.00 0.00 0.00 -293.20
4 -62.41 51.43 0.00 0.00 0.00 -14.35

6 3 0.00 0.00 58.63 293.20 -0.01 0.00
4 0.00 0.00 -62.39 -293.20 -361.92 0.00



FRAME - MAGLEV - E2
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) * ★ ★ PAGE NO 11

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE —  KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
7 3 -22.68 -41.62 0.00 0.00 0.00 113.40

4 22.68 41.62 0.00 0.00 0.00 -362.29
8 3 0.00 -740.42 0.00 0.00 0.00 0.00

4 0.00 776.30 0.00 0.00 0.00 -4534.99
9 3 42.81 -526.22 0.00 0.00 0.00 -214.04

4 -45.56 549.90 0.00 0.00 0.00 -3003.57
10 3 0.00 -488.68 42'. 80 214.04 0.00 0.00

4 0.00 512.36 -45.55 -214.04 -264.20 -2993.09
11 3 64.51 -672.08 0.00 0.00 0.00 -322.52

4 -68.65 704.37 0.00 0.00 0.00 -3793.09
12 3 0.00 -615.51 64.49 322.52 -0.01 0.00

4 0.00 647.80 -68.63 -322.52 -398.11 -3777.30
13 3 -14.97 -516.15 0.00 0.00 0.00 74.84

4 14.97 539.83 0.00 0.00 0.00 -3232.20
14 3 -22.68 -657.13 0.00 0.00 0.00 113.40

4 22.68 689.42 0.00 0.00 0.00 -4139.59
15 3 0.00 -1053.54 0.00 0.00 0.00 0.00

4 0.00 1103.77 0.00 0.00 0.00 -6450.38
16 3 72.13 -755.75 0.00 0.00 0.00 -360.64

4 -76.77 788.76 0.00 0.00 0.00 -4257.44
17 3 0.00 -692.49 72.11 360.64 -0.01 0.00

4 0.00 725.50 -76.74 -360.64 -445.16 -4239.79
18 3 82.10 -687.51 0.00 0.00 0.00 -410.48

4 -87.38 719.80 0.00 0.00 0.00 -3797.39
19 3 0.00 -615.51 82.08 410.48 -0.01 0.00

4 0.00 647.80 -87.35 -410.48 -506.68 -3777.30
20 3 -25.40 -739.11 0.00 0.00 0.00 127.00

4 25.40 772.11 0.00 0.00 0.00 -4645.55
21 3 -29.03 -668.78 0.00 0.00 0.00 145.15

4 29.03 701.07 0.00 0.00 0.00 -4241.03
4 1 4 0.46 54.12 0.00 0.00 0.00 115.80

5 -0.46 0.00 0.00 0.00 0.00 128.27
2 4 -21.66 322.71 0.00 0.00 0.00 3684.73

5 21.66 -322.71 0.00 0.00 0.00 -773.88
3 4 -0.97 18.90 0.00 0.00 0.00 185.27

5 0.97 -18.90 0.00 0.00 0.00 -14.79
4 4 -0.55 14.87 0.00 0.00 0.00 124.18

5 0.55 -14.87 0.00 0.00 0.00 9.99
5 4 -66.75 -482.62 0.00 0.00 0.00 -4047.87

5 61.07 482.62 0.00 0.00 0.00 -305.35
6 4 0.00 0.00 -66.75 -305.35 354.40 0.00

5 0.00 0.00 61.07 305.35 222.05 0.00
7 4 18. 62 207.48 0.00 0.00 0.00 1728.13

5 -18.62 -207.48 0.00 0.00 0.00 143.37
8 4 -22.73 410.60 0.00 0.00 0.00 4109.97

5 22.73 -356.49 0.00 0.00 0.00 -650.41
9 4 -63.73 -81.31 0.00 0.00 0.00 -242.37

5 59.58 117.03 0.00 0.00 0.00 -652.17
10 4 -15.00 271.00 -48.73 -222.90 258.71 2712.58

5 15.00 -235.28 44.58 222.90 162.09 -429.27



FRAME - MA6LEV - E2
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) * *  *

PAGE NO 12

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE —  KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
11 4 -92.51 -191.74 0.00 0.00 0.00 -1032.195 86.26 240.44 0.00 0.00 0.00 -916.93
12 4 -19.08 339.14 -73.42 -335.88 389.84 3420.47

5 19.08 -290.44 67.17 335.88 244.25 -581.05
13 4 -2.71 407.94 0.00 0.00 0.00 3853.15

5 2.71 -372.22 0.00 0.00 0.00 -334.65
14 4 -0.46 546.63 0.00 0.00 0.00 5148.60

5 0.46 -497.92 0.00 0.00 0.00 -437.68
15 . 4 -32.28 584.97 0.00 0.00 0.00 5846.79

5 32.28 -509.21 0.00 0.00 0.00 -912.01
16 4 -103.32 -209.11 0.00 0.00 0.00 -1135.82

5 96.33 258.90 0.00 0.00 0.00 -974.91
17 4 -21.21 384.51 -82.10 -375.58 435.91 3843.06

5 21.21 -334.72 75.11 375.58 273.12 -599.3318 4 -112.54 -336.52 0.00 0.00 0.00 -2246.55
5 104.58 385.23 0.00 0.00 0.00 -1008.54

19 4 -19.08 339.14 -93.45 -427.49 496.16 3420.47
5 19.08 -290.44 85.49 427.49 310.87 -581.0520 4 . -0.35 616.89 0.00 0.00 0.00 5778.57
5 0.35 -567.10 0.00 0.00 0.00 -438.7621 4 4.76 604.72 0.00 0.00 0.00 5632.48
5 -4.76 -556.02 0.00 0.00 0.00 -397.54

5 1 5 0.46 0.00 0.00 o . O o 0.00 -128.276 -0.46 54.12 0.00 0.00 0.00 -115.80
2 5 -21.66 -322.71 0.00 0.00 0.00 773.88

6 21.66 322.71 0.00 0.00 0.00 -3684.733 5 -0.97 -18.90 0.00 0.00 0.00 14.79
6 0.97 18.90 0.00 0.00 0.00 -185.27

4 5 -0.55 -14.87 0.00 0.00 0.00 -9.99
6 0.55 14.87 0.00 0.00 0.00 -124.18

5 5 - 61.07 -482.62 0.00 0.00 0.00 -305.35
6 -66.75 482.62 0.00 0.00 0.00 -4047.87

6 5 0.00 0.00 61.07 305.35 -222.06 0.00
6 0.00 0.00 -66.75 -305.35 -354.41 0.00

7 5 -24.86 209.30 0.00 0.00 0.00 74.03
6 24.86 -209.30 0.00 0.00 0.00 1813.88

8 5 -22.73 -356.48 0.00 0.00 0.00 650.41
6 22.73 410.60 0.00 0.00 0.00 -4109.97

9 5 29.58 -587.59 0.00 0.00 0.00 206.36
6 -33.73 623.31 0.00 0.00 0.00 -5667.52

10 5 -15.00 -235.28 44.58 222.91 -162.10 429.27
6 15.00 271.00 -48.73 -222.91 -258.72 -2712.58

11 5 48.09 -821.32 0.00 0.00 0.00 245.17
6 -54.35 870.02 0.00 0.00 0.00 -7873.13

12 5 -19.08 -290.44 67.18 335.89 -244.26 581.05
6 19.08 339.14 -73.43 -335.89 -389.85 -3420.47

13 5 -31.41 -97.14 0.00 0.00 0.00 478.13
6 31.41 132.86 0.00 0.00 0.00 -1515.42

14 5 -43.94 -81.14 0.00 0.00 0.00 655.09
6 43.94 129.84 0.00 0.00 0.00 -1606.59



C - / # t

FRAME - MAGLEV - E2
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC )

MEMBER END FORCES STRUCTURE TYPE = SPACE 
ALL UNITS ARE —  KIP FEET

* * * PAGE NO.

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
15 5 -32.28 -509.21 0.00 0.00 0.00 912.01

6 32.28 584.97 0.00 0.00 0.00 -5846.79
16 5 53.90 -928.34 0.00 0.00 0.00 223.75

6 -60.89 978.13 0.00 0.00 0.00 -8821.94
17 5 -21.21 -334.72 75.12 375.58 -273.13 599.34

6 21.21 384.51 -82.10 -375.58 -435.93 -3843.06
18 5 66.42 -966.10 0.00 0.00 0.00 153.56

6 -74.37 1014.81 0.00 0.00 0.00 -9087.49
19 5 -19.08 -290.44 85.50 427.49 -310.88 581.05

6 19.08 339.14 , -93.45 -427.49 -496.18 -3420.47
20 5 -49.05 -100.30 0.00 0.00 0.00 682.25

6 49.05 150.09 0.00 0.00 0.00 -1811.51
21 5 -50.90 -22.53 0.00 0.00 0.00 675.81

6 50.90 71.24 0.00 0.00 0.00 -1098.70
6 1 6 0.00 35.88 0.00 0.00 0.00 107.27

7 0.00 0.00 0.00 0.00 0.00 0.00
2 6 0.00 683.90 0.00 0.00 0.00 4089.72

7 0.00 -683.90 0.00 0.00 0.00 0.00
3 6 0.00 34.02 0.00 0.00 0.00 203.44

7 0.00 -34.02 0.00 0.00 0.00 0.00
4 6 0.00 22.50 0.00 0.00 0.00 134.55

7 0.00 -22.50 0.00 0.00 0.00 0.00
5 6 -62.40 -51.43 0.00 0.00 0.00 -14.35

7 58.64 51.43 0.00 0.00 0.00 -293.20
6 6 0.00 0.00 -62.41 -293.20 361.94 0.00

7 0.00 0.00 58.64 293.20 0.00 0.00
7 6 17.18 -64.28 0.00 0.00 0.00 -470.29

7 -17.18 64.28 0.00 0.00 0.00 85.90
8 6 0.00 776.30 0.00 0.00 0.00 4534.99

7 0.00 -740.42 0.00 0.00 0.00 0.00
9 6 -45.55 474.81 0.00 0.00 0.00 2982.61

7 42.80 -451.13 0.00 0.00 0.00 -214.04
10 6 0.00 512.36 -45.56 -214.04 264.22 2993.09

7 0.00 -488.68 42.81 214.04 0.00 0.00
11 6 -68.64 591.23 0.00 0.00 0.00 3761.51

7 64.50 -558.94 0.00 0.00 0.00 -322.52
12 6 0.00 647.80 -68.65 -322.52 398.13 3777.30

7 0.00 -615.51 64.51 322.52 0.00 0.00
13 6 11.34 469.93 0.00 0.00 0.00 2682.70

7 -11.34 -446.25 0.00 0.00 0.00 56.69
14 6 17.18 583.52 0.00 0.00 0.00 3307.00

7 -17.18 -551.23 0.00 0.00 0.00 85.90
15 6 0.00 1103.77 0.00 0.00 0.00 6450.38

7 0.00 -1053.54 0.00 0.00 0.00 0.00
16 6 -76.76 662.24 0.00 0.00 0.00 4222.13

7 72.12 -629.23 0.00 0.00 0.00 -360.64
17 6 0.00 725.50 -76.76 -360.64 445.19 4239.78

7 0.00 -692.49 72.13 360.64 0.00 0.00
18 6 -87.36 575.80 0.00 0.00 0.00 3757.20

7 82.09 -543.51 ' 0.00 0.00 0.00 -410.48



FRAME - MAGLEV - E2
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) k -k k

PAGE NO
<^7 & Z .
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MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE —  KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y
19 6 0.00 647.80

7 0.00 -615.51
20 6 19.24 653.50

7 -19.24 -620.50
21 6 21.99 565.52

7 -21.99 -533.23

SHEAR-Z TORSION MOM-Y MOM-Z
-87.37 -410.48 506.72 3777.30
82.10 410.48 0.00 0.00
0.00 0.00 0.00 3713.05
0.00 0.00 0.00 96.21
0.00 0.00 0.00 3175.32
0.00 0.00 0.00 109.95

************** END OF LATEST ANALYSIS RESULT **************

156. LOAD LIST 15 TO 21
157. PRINT FORCE ENVELOPE



FRAME - MAGLEV - E2
*** ELEVATED DOUBLE GUIDEWAY ( MGLVDC ) ic it it

15—  PAGE NO.

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD FZ LD MY LD

1 0.00 MAX. 347.33 18 3908.08 18 0.00 21 10274.82 19
MIN. -80.69 21 -1021.63 21 -328.25 19 0.00 21

2.20 MAX. 346.55 18 3144.81 18 0.00 21 9553.52 19
MIN. -80.69 21 -844.12 21 -327.47 19 0.00 21

4.40 MAX. 345.78 18 2383.25 18 0.00 21 8833.94 19
MIN. -80.69 21 -666.60 21 -326.70 19 0.00 21

6.60 MAX. 345.00 18 „ 1623.39 18 0.00 21 8116.06 19
MIN. -80.69 21 -489.09 21 -325.92 19 0.00 21

8.80 MAX. 344.22 18 865.25 18 0.00 21 7399.89 19
MIN. -80.69 21 -311.57 21 -325.14 19 0.00 21

11.00 MAX. 343.45 18 108.81 18 0.00 21 6685.43 19
MIN. -80.69 21 -134.06 21 -324.37 19 0.00 21

13.20 MAX. 342.67 18 43.46 21 0.00 21 5972.67 19
MIN. -80.69 21 -645.93 18 -323.59 19 0.00 21

15.40 MAX. 341.90 18 220.97 21 0.00 21 5261.63 19
MIN. -80.69 21 -1398.95 18 -322.82 19 0.00 21

17.60 MAX. 341.12 18 398.48 21 0.00 21 4552.29 19
MIN. -80.69 21 -2150.27 18 -322.04 19 0.00 21

19.80 MAX. 340.34 18 576.00 21 0.00 21 3844.65 19
MIN. -80.69 21 -2899.88 18 -321.26 19 0.00 21

22.00 MAX. 339.57 18 753.51 21 0.00 21 3138.73 19
MIN. -80.69 21 -3647.78 18 -320.49 19 0.00 21

MAX/MIN FORCE VALUES FOR MEMB 1,AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD

MAX. 347.33 0.00 18 3908.08 0.00 18
0.00 0.00 15 10274.82 0.00 19 2594.35 C 0.00 15

MIN. -80.69 22.00 21 -3647.78 22.00 18
-328.25 0.00 19 0.00 22.00 21 878.86 C 22.00 18

2 0.00 MAX. 309.17 18 3591.39 18 0.00 21 10274.82 19
MIN. -117.84 21 -1329.82 21 -328.25 19 0.00 21

2.20 MAX. 308.39 18 2912.07 18 0.00 21 9553.52 19
MIN. -117.84 21 -1070.57 21 -327.47 19 0.00 21

4.40 MAX. 307.62 18 2234.46 18 0.00 21 8833.94 19
MIN. -117.84 21 -811.33 21 -326.70 19 0.00 21

6.60 MAX. 306.84 18 1558.56 18 0.00 21 8116.06 19
MIN. -117.84 21 -552.08 21 -325.92 19 0.00 21

8.80 MAX. 306.06 18 884.37 18 0.00 21 7399.89 19
MIN. -117.84 21 -292.83 21 -325.14 19 0.00 21
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FRAME - MAGLEV - E2 — PAGE NO. 16
*** ELEVATED DOUBLE GUIDEWAY - 

MIN. -117.84 21
( MGLVDC ) 

-33.58
* ★ ★
21 -324.37 19 0.00 21

13.20 MAX. 304.51 18 225.66 21 0.00 . 21 5972.67 19
MIN. -117.84 21 -458.89 18 -323.59 19 0.00 21

15.40 MAX. 303.74 18 484.91 21 0.00 21 5261.63 19
MIN. -117.84 21 -1127.96 18 -322.82 19 0.00 21

17.60 MAX. 302.96 18 744.16 21 0.00 21 4552.28 19
MIN. -117.84 21 -1795.33 18 -322.04 19 0.00 21

19.80 MAX. 302.18 18 1003.40 21 0.00 21 3844.65 19
MIN. -117.84 21 -2460.98 18 -321.26 19 0.00 21

22.00 MAX. 301.41 18 1262.65 21 0.00 21 3138.72 19
MIN. -117.84 21 -3124.93 18 -320.49 19 0.00 21

MAX/MIN FORCE VALUES FOR MEMB 2,AMONGST ALL SECT LOCATIONS
FY / DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD

MAX. 309.17 0.00 18 3591.39 0.00 18
0.00 0.00 IS 10274.82 0.00 19 2594.35 C 0.00 15

MIN. -117.84 22.00 21 -3124.93 22.00 18
-328.25 0.00 19 0.00 22.00 21 1099.10 C 22.00 21

3 0.00 MAX. -615.51 19 145.15 21 82.08 19 0.00 21
MIN. -1053.54 15 -410.48 18 0.00 21 -0.01 19

0.60 MAX. -618.74 19 631.52 15 82.61 19 49.23 19
MIN. -1058.57 15 1.62 18 0.00 21 0.00 21

1.20 MAX. -621.97 19 1266.04 15 83.13 19 98.79 19
MIN. -1063.59 15 415.64 18 0.00 21 0.00 21

1.79 MAX. -625.20 19 1903.57 15 83.66 19 148.66 19
MIN. -1068.61 15 831.60 18 0.00 21 0.00 21

2.39 MAX. -628.43 19 2544.10 15 84.19 19 198.85 19
MIN. -1073.64 15 1249.50 18 0.00 21 0.00 21

2.99 MAX. -631.66 19 3187.64 15 84.71 19 249.35 19
MIN. -1078.66 15 1669.32 18 0.00 21 0.00 21

3.59 MAX. -634.88 19 3834.18 15 85.24 19 300.16 19
MIN. -1083.68 15 2091.07 18 0.00 21 0.00 21

4.19 MAX. -638.11 19 4483.72 15 85.77 19 351.30 19
MIN. -1088.70 15 2514.75 18 0.00 21 0.00 21

4.78 MAX. -641.34 19 5136.27 15 86.30 19 402.74 19
MIN. -1093.73 15 2940.37 18 0.00 21 0.00 21

5.38 MAX. -644.57 19 5791.82 15 86.82 19 454.51 19
MIN. -1098.75 15 3367.91 18 0.00 21 0.00 21

5.98 MAX. -647.80 19 6450.38 15 87.35 19 506.68 19

_-
MIN. -1103.77 15 3777.30 19 0.00 21 0.00 21

MAX/MIN FORCE VALUES FOR MEMB 3,AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD

MAX. 615.51 0.00 19 6450.38 5.98 15
87.35 5.98 19 506.68 5.98 19 87.38 C 5.98 18

MIN. -1103.77 5.98 15 -410.48 0.00 18
0.00 5.98 21 -0.01 0.00 19 29.03 T 5.98 21
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4 0.00 MAX. 616.89 20 5846.79 15 0.00 21 496.16 19
MIN. -336.52 18 -2246.55 18 -93.45 19 0.00 210.90 MAX. 611.91 20 5322.56 15 0.00 21 412.23 19
MIN. -341.39 18 -1940.81 18 -92.65 19 0.00 21

1.80 MAX. 606.93 20 4805.17 15 0.00 21 329.02 19
MIN. -346.26 18 -1630.68 18 -91.86 19 0.00 21

2.71 MAX. 601.95 20 4294.60 15 0.00 21 246.52 19
MIN. -351.13 18 -1316.15 18 -91.06 19 0.00 21

3.61 MAX. 596.97 20 3790.87 15 0.00 21 164.74 19
MIN. -356.00 18 -997.23 18 -90.27 19 0.00 21

4.51 MAX. 592.00 20 3293.98 15 0.00 21 83.68 19
MIN. -360.87 18 -673.92 18 -89.47 19 0.00 21

5.41 MAX. 587.02 20 2803.92 15 0.00 21 3.34 19
MIN. -365.75 18 -346.21 18 -88.67 19 0.00 21

6.31 MAX. 582.04 20 2320.69 15 0.00 21 0.00 21
MIN. -370.62 18 . -14.11 18 -87.88 19 -76.29 19

7.22 MAX. 577.06 20 1844.30 15 0.00 21 0.00 21
MIN. -375.49 18 322.38 18 -87.08 19 -155.19 19

8.12 MAX. 572.08 20 1374.74 15 0.00 21 0.00 21
MIN. -380.36 18 663.26 18 -86.29 19 -233.38 19

9.02 MAX. 567.10 20 1008.54 18 0.00 21 0.00 21
MIN. -385.23 18 397.54 21 -85.49 19 -310.87 19

MAX/MIN FORCE VALUES FOR MEMB 4,AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD

MAX. 616.89 0.00 20 5846.79 0.00 15
0.00 0.00 15 496.16 0.00 19 4.76 C 0.00 21MIN. -385.23 9.02 18 -2246.55 0.00 18

-93.45 0.00 19 -310.87 9.02 19 112.54 T 0.00 18

5 0.00 MAX. -22.53 21 912.01 15 85.50 19 0.00 21
MIN. -966.10 18 153.56 18 0.00 21 -310.88 19

0.90 MAX. -27.40 21 1374.74 15 86.29 19 0.00 21
MIN. -970.98 18 698.33 21 0.00 21 -233.40 19

1.80 MAX. -32.27 21 1907.47 16 87.09 19 0.00 21
MIN. -975.85 18 725.25 21 0.00 21 -155.21 19

2.71 MAX. -37.14 21 2787.61 18 87.88 19 0.00 21
MIN. -980.72 18 756.55 21 0.00 21 -76.30 19

3.61 MAX. -42.01 21 3674.42 18 88.68 19 3.33 19
MIN. -985.59 18 792.25 21 0.00 21 0.00 21

4.51 MAX. -46.88 21 4565.61 18 89.47 19 83.68 19
MIN. -990.46 18 832.34 21 0.00 21 0.00 21

5.41 MAX. -51.75 21 5461.20 18 90.27 19 164.75 19
MIN. -995.33 18 876.83 21 0.00 21 0.00 21

6.31 MAX. -56.62 21 6361.18 18 91.07 19 246.53 19
MIN. -1000.20 18 925.71 21 0.00 21 0.00 21

7.22 MAX. -61.49 21 7265.56 18 91.86 19 329.03 19
MIN. -1005.07 18 978.98 21 0.00 21 0.00 21

8.12 MAX. -66.37 21 8174.33 18 92.66 19 412.25 19
MIN. -1009.94 18 1036.64 21 0.00 21 0.00 21

9.02 MAX. -71.24 21 9087.49 18 93.45 19 496.18 19
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*** ELEVATED DOUBLE GUIDEWAY - 

MIN. -1014.81 18
( MGLVDC ) 

1098.70
* * ★
21 0.00 21 0.00 21

MAX/MIN FORCE VALUES FOR MEMB 5,AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD

MAX. -22.53 0.00 21 9087.49 9.02 18
93.45 9.02 19 496.18 9.02 19 74.37 C 9.02 18

MIN. -1014.81 9.02 18 153.56 0.00 18
0.00 9.02 21 -310.88 0.00 19 50.90 T 9.02 21

6 0.00 MAX. 1103.77 15 6450.38 15 0.00 21 506.72 19
MIN. 565.52 21 3175.32 21 -87.37 19 0.00 21

0.60 MAX. 1098.75 15 5791.82 15 0.00 21 454.62 19
MIN. 562.29 21 2838.10 21 -86.85 19 0.00 21

1.20 MAX. 1093.73 15 5136.27 15 0.00 21 402.85 19
MIN. 559.06 21 2502.82 21 -86.32 19 0.00 21

1.79 MAX. 1088.70 15 4483.72 15 0.00 21 351.39 19
MIN. 555.83 21 2169.46 21 -85.79 19 0.00 21

2.39 MAX. 1083.68 15 3834.18 15 0.00 21 300.24 19
MIN. 552.61 21 1838.04 21 -85.26 19 0.00 21

2.99 MAX. 1078.66 • 15 3187.64 15 0.00 21 249.41 19
MIN. 549.38 21 1508.55 21 -84.74 19 0.00 21

3.59 MAX. 1073.64 15 2544.10 15 0.00 21 198.90 19
MIN. 546.15 21 1180.98 21 -84.21 19 0.00 21

4.19 MAX. 1068.61 15 1903.57 15 0.00 21 148.70 19
MIN. 542.92 21 855.35 21 -83.68 19 0.00 21

4.78 MAX. 1063.59 15 1266.04 15 0.00 21 98.81 19
MIN. 539.69 21 531.65 21 -83.15 19 0.00 21

5.38 MAX. 1058.57 15 737.90 16 0.00 21 49.25 19
MIN. 536.46 21 209.88 21 -82.63 19 0.00 21

5.98 MAX. 1053.54 15 410.48 18 0.00 21 0.00 21
MIN. 533.23 21 -109.95 21 -82.10 19 0.00 19

MAX/MIN FORCE VALUES FOR MEMB 6,AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD

MAX. 1103.77 0.00 15 6450.38 0.00 15
0.00 0.00 15 506.72 0.00 19 21.99 C 0.00 21

MIN. 533.23 5.98 21 -109.95 5.98 21
-87.37 0.00 19 0.00 5.98 19 87.36 T 0.00 18

I

********** END of force envelope from internal storage **********

158. UNIT INCH KIP
159. START CONCRETE DESIGN
160. CODE ACI
161. FC 5.0 ALL
162. FY 60.0 ALL
163. DESIGN COLUMN 1 2
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C O L U M N  NO. 1 D E S I G N  R E S U L T S  
FY - 60000 FC - 5000 PSIr SQRE SIZE - 48.00 X 48.00 INCHES, TIED 

AREA OF STEEL REQUIRED = 110.859 SQ. IN.

FRAME - MAGLEV - E2 —  PAGE NO. 19
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) ***

BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

28 - NUMBER 18 4.861 19 STA 0.700
(PROVIDE EQUAL NUMBER OF BARS AT EACH FACE)

C O L U M N  NO. 2 D E S I G N  R E S U L T S  
FY - 60000 FC - 5000 PSI, SQRE SIZE - 48.00 X 48.00 INCHES, TIED 

AREA OF STEEL REQUIRED = 110.859 SQ. IN.
BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

28 - NUMBER 18 4.861 19 STA 0.700
(PROVIDE EQUAL NUMBER OF BARS AT EACH FACE)

********************jjuq OF COLUMN DESIGN RESULTS********************

164. DESIGN BEAM 3 TO 7

i
i

'J



FRAME - MA6LEV - E2 —  PAGE NO. 22
*** ELEVATED DOUBLE GUIDEWAY - ( MGLVDC ) ***

B E A M NO. 6 D E S I G N  R E S U L T S - FLEXURE
LEN - 5.98FT. FY - 60000. FC - 5000. SIZE - 48.00 X120.00 INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHOR

FT. IN. FT. IN. FT. IN. STA END

1 0 + 3-0/0 19-NUM.9 2 +10-1/2 6 + 0-0/0 NO YES
2 9 + 9-1/2 19-NUM.9 0 + 0-0/0 6 + 0-0/0 YES YES

B E A M  NO. 6 D E S I G N  R E S U L T S -  SHEAR
AT START SUPPORT - STIRRUPS ARE NOT REQUIRED.
AT END SUPPORT - STIRRUPS ARE NOT REQUIRED.

6J-------------------- 72.X 48.X 120.--- :-----------------  7J-
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HI Hi

19#"'
0001

f"
30

* * * STAAD — 111 ERROR . MEMB OR ELEM NO 7 DOES NOT EXIST..

****************** * *END OF BEAM DESIGN**************************

165. END CONCRETE DESIGN
166. FINISH

*************** END OF STAAD—III ***************
****** DATE= APR 24,1992 TIME= 11:26:39 ******
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