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7KH PDWHULDOV XVHG E\ PDQ LQ HYHU\ SHULRG RI KX
WLPHV DIIHFW DBGDWKELRH WKROHVKHVLY LV WR LQYHVWLJ
RI FRPSRVLWH PBWHUVYPRE@MEE& SODWHV

7KH ILUVW PKQDB@WURIGXFWLRQ WR FRPSRVLWH/ PDWHU
D QEB/ S HFWID I WHR) FHK H LIHD GIYQ QWKBI PDQQHU LQ X®GEW KMK H\
LQGLYLGXDO PDWHULDOV

,Q &KDSWKID WV X B/LKHG P MRVMKKRLG KDZHPHF\R PSRVLWH PDWHU
LQGLFDWLQJ WKH OBPDW HRYBDOYLDKLE®MHLY &HBB WHRIGH R |
ILEHU UHLQORW RHPRIDAMEKH YD\ R F\N &RXL.0 DQHIVOR PWWH LFHV

7KH QH[W FKDSWHU LV D Q5 DWWHFRSWUWWRD QG H VK VB (
FRPSRQWRMW\PRGKH IDFHVKHHWY RQ ER W& G\LMGLARRBRD DWKH F
IRUPXODWHG DQG D QD ONRAE LUIHGID/ \NDLERGDR/ M LVBSIBISRRM QG Z L F K
SODWME SUHVHQWHG WKH G LZIKH BEEKRHEWRAIEQ/DION V B B WUHHWDOGON B
JHRPHW UV RQ GVBIGDKXW H LYEMQYFULEHG WKH SKHQRPHQRQ RI E:
RIS ODDVHE/ DWGIRMW HUPLUQRB IKKUHRQ NOKLHD B O D BKHHY YR GIIER H V
IRUFHV MWD DY WMKHHBSKE/LFDO IUHTXHQFR IGXD QGDEMHHV Y L E
DQSUHV HIDQWHGRBEBGBOHPHQWEDW RR® RHODWLRQVKLSYV

,Q RUGHU WR GHWHUPLQH DOGBHIVXHW HEQ\RINRIRW DIQ/G Z L F
IRUPRGPHURRBEROVVXFK SO DWVKHIN AL W KISOIRB 6 BY
6SHFLILFDOO\ ZH GHV H[@MEQRR ERAOBWGHE AKQEODWHYV ZLWK
JHRPHWULF FKDUDFWHULWWDFHVYRREEVDEDV XWXVRIRU W
SURSHU GLVFUHWL]DWLRQ HOHPHQWYV

&KDSWHU  SUHVBQGV \P RWVKH LPSSRQWAND W WKH DERYH DC
FRPSOMKHH YD ULR X% VIRR GFHKCD/A W AIRWP SBW KH UHMXFOWXPHULFDC
DQDO\WHY DQG \D QBPMRKWVED & R@HOXGHY ZLWK D VXPPDU\ RI
&KDSWHU
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a1 [iimEms
a2 [ii7Ems
a3 [Li7E®E
—Shear Modulus

Glz  [4560E+03

gz o
Gz 0.

QK Cancel
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Material Mame Material Type Symmetry Type
[MAT AFROS |Other [lsctropic
Moduluz of Elasticity “Weight and Mass Units
E B.700E+10) ‘weight per Unit Yalume [E0000, | M.m, C ﬂ
M azz per Unit Walume B11E21,
Advanced Matenial Property D ata
Poisson's Ratio Warlinear Material Data... | Material D amping Properties... |

u |D«3 | Thermal Properties...

Coeff of Thermal Expansion

Y 1.170E-05

Shear Modulus

G JHEE+10

$ . 21.0 .12 )2 2.31+/.E#!

a .12!'& 2&1

30 2.
$

12.



(&/I.S%"

% $

SH T BH ST [ (# . 3(

+ &

%3( . [+*] - (. *]$.-

— Layer Definition D ata

Murm Int. taterial Material Compaonent Behavior
Layer Mame Distance Thickneszz Tupe Fuoints M aterial _‘-I Angle 511 522 512
N [0.0003 [n.oo02 |shet  ~|f2 |MaTas ][4 |Linear =||Linear <||Linear ~|
00003 | 00002 |l 2 ihear Linear Linear
0.0002 Shell 2 Linear Linear Linear
00005 0.0002 Shell 2 Lingar Linear Linear
0.0003 0.0002 Shel 2 | Linear Linear Linear
0,000 0.0002 Shell 2 0. | Linear Linear Linear
-0.000 0.0002 Shell 2 0, | Linear Linear Linear
-0.0003 0.0002 Shel 2 -45, Liriezar Linear Linear
-0,0005 0.0002 Shell 2 45, Linear Linear Linear ¥
»
Quijck Start | 1' il Add Inzert M adify Delete |
— Section Mame
Highlight 5 elected L
[ gk Seceted Lae [DIAS TRYMATVSI FACE
Transparency Control 4 | I » |
— Order Layers By Diztance
Order Azcending I Oider Descending I
— Calculated Laper Information
Mumber of Layers I1 0
Tatal Section Thickness IZ,UUUE-D3
Sum of Laver Overlaps I‘LS?SE"IS ok
Sum of Gaps Between Layers I1 [084E-19
Cancel |
[Distance I

$

.0 .121& 2&1

— Layer Definition Data
Mum Int. b aterial Material Component Eehavior
Laver Mame Distance Thickness Type Faints aterial ll Angle 511 522 512
fn [0.000g [0.0002 [shet  ~|f2 |MAT45 i | [ |linsar _«||Linear _~||Linear ~|
1 0nog i || 2 5 Li Linear Linear
_2 0007 _D,D_EID S_hgll 2 -45, Linear I___inear _Linear ]
3 01,0005 0,000z Shel 2 45, Linear Linear Linear
4 10,0003 0,000z Shel 2 -45, Linear Linear Linear
5 0,000 0.0a02 Shell 2 a0, Linear Linear Linear
3 {0,000 0,000z Shel 2 30, Linear Linear Linear
7 0,0003 0,000z Shel 2 -45, Linear Linear Linear
8 0.0005 0.0002 Shell 2 45, Linear Linear Linear ¥
4 3
Guick Start | il ﬂ Add Inzert e odify I Delete |
- Section Mame
Highlight Selected L.
Lo L [DIASTRVMATYSI FACE
Tranzparency Control 4 | | >|
— Order Layers By Distance
Order Azcending Order Dezcending |
— Calculated Layer Infarmation
Mumber of Layers |‘I ]
Total Section Thickness |2,UUUE-03
Sum of Laver Overlaps |4,9?9E-1 9
Sum of Gaps Between Layers |1 0B4E-19
Cancel |
Distance |

a .121'& 2&1

o
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— Layer Definition D ata

Murn [t I aterial Material Campaonent Behavior
Layer Mame Distance Thickness Type Pairts Material il Angle 511 522 512

[1 0,0003 [0.0002 [shen =2 |maTas ~|[as. Jtinear = ||Linear =|[Linear =]

1 00005 | 00002 2

2 10,0002 Shell 2 Linear Linear Linear

3 0.0005 0.0002 Shell 2 45, Linear Linear Linear

4 0.0003 0,0002 Shell 2 0. Linear Linear Linear

5 0,000 0,0002 Shell 2 0. Linear Linear Linear

5 -0,0001 0,0002 Shell 2 90, Linear Linear Linear

7 40,0003 00002 Shell 2 90, Linear Linear Linear

g -0,0005 00002 Shel 2 45, Lingar Linear Linear_lLI
4 »

Buick Start | 1' il Add I |nzert I odify Delete I

— Section Mame

[~ Highlight S elected Layer
Tranzparency Contral 4 I | 3 |
— Order Layers By Distance

- — Ascending

— Calculated Layer Infarmatian

Number of Layers I'IU
Tatal Section Thickness I2,UUUE-03

- Sum of Layer Overlaps |4,8?9E-1 9
Sum of Gaps Between Layers |1 [B4E-19

Cancel |
Distance I

|DIAST RVMATYSI FACE

Order Dezcending |
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¥ Divide Area lnto This Mumber of Objects  [Quads and Triangles Only)
Along Edge from Paint 1t 2 10

Alotg Edge from Paint 1 ta 3 I1E|

" Divide Area Into Objects of This Maximumn Size  (Quads and Triangles Only)
Along Edge fram Paint 1 ta 2

Along Edge from FPoint 1 to 3 I

i~ Divide Area Based On Points On Area Edges  [Quads and Triangles Only)

Pairts Determined Fram:
[T Intersections of Wisible Straigh

d Lines

I~ Int iz of Selected Straight Line [ ts Wwiith Area Edges
I™ Selected Poirt Objects On frea Edges
" Divide Area sing Cookie Cut Based On Selected Straight Line Dbjects

|
i Divide Area Using Cookie Cut Based On Selected Point Objects

Fiotation of Cut Lines From Area Local &xes [Deg) |

i Divide Area lsing General Divide Tool Bazed On Selected Points and Lines

=nd All Lines Tolntersect Area Edges

Maximum Size of Divided Object

— Local Axes For Added Paint
[~ Make zame on Edge if adjacent comers have same local axes definition

[~ Make zame on Face if all comers have zame local aves definition

- Restraints and Constraints For Added Points

[~ &dd on Edge when restraints/constraints esist at adjacent cormer points
[&pplies if added edge point and adjacent comer points have same local axes definition)

[~ Add on Face when restraints/constraints exist at all comer paints
[&pplies if added face point and all comer points have zame local axes definition)

— Unit

IN,m,C vl

Cancel |

$ . a.!'2 & 1 0OE 3.0.+ 12 $0 &

Mum Salids Between Faces 2 & 4 !1 0
Mum Solids Between Faces 1% 3 i*l
Murn Solids Between Faces 5 & 6 |1E|

(] I Cancel |
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#1

.002 O 1# €&O0! 3! 2& [/ .3)!& 2 & E .+ 1

.2 110! " CEO! E2+10 " 3 !2 10& u . #2 E.!' #1

13 #1
Yy 312 [ # 1 #"
) 2) 312
# 1 *
Load Cases - Click to: 1
Load Case Name Load Case Type Add New Load Case. . |
JEAD Lingar Static
MODAL Modal Add Copy of Load Caze... J
LIVE Linear Static
BUCK Buckiing Modify/Show Load Case... |
ﬂ Delete Load Case J
ﬂ Dizplay Load Cages :
Show Load Caze Tree.. |
()8 I Cancel I
$ . o! E2&2pP'2 1 "
o * /[ 213" 12" & 0" 2./ 31! 2 . 2
2 # 2" # # [/ . 13+ 02. 1& 2 # E! ! 20" #1 "
0%$&! 12 @E&O! E2&1 3)!2 1 " 12 E . .1 02. 2
E&! 1/ ! 2. E&!'+20" 2'0 " / 13" # 1 =
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L -
Load Case Data - Buckling

- Load Case Type

| Buckiing | Design.. |

EIES Set Def Mame | Modify/Show |

— Stiffness to Use

— Load Caze Marme "Notes

' Zera Initial Conditions - Unstressed State

= Stiffnesz at End of Naonlinear Caze | j*

Important Mote:  Loads from the Monlinear Caze are MOT included
in the curent caze

— Loads dpplied
Load Type Load Mame Scale Factor

Load Patten v || LIVE .

Add |
hodify |
Delete |

— Other Parameters

Muraber of Buckling Modes |3
Eigenvalue Convergence Tolerance |1 JO00E-03 Cancel |

$ . o/ E2&1 3)!2 1" # 1 *

H#E 12 * 2. 2!+, . . % " 2& 12 $0 & .2 # (
#E 02. l1&2"02 "2# 0 *2# E! ! 2 " )ES&T E.L! #1

— Mazz Definition
= From Element and Additioral M asses
= Fromi Loads

= From Element and Additional Masszes and Loads

||~ Define Mass Multiplier for Loads

Load b ultiplier
[oEAD =
LIVE 03 2o
| e nedify |
Delete
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b . #1 &!. .2 & 0 1& 2 # 0 *2 # E&! | 2 " )YE&" 3.

$! 1 E + 2."VWOQGCRPWYEHU " 0O 3! E# 0200 .. #1
OE /0 *0 2. 2. ®.. E!'* . E.!#B .12 *

— Available DOF:
—

N %] Equation Solver Options 0. 8 0 &
CFastl - Solver Options- Analysis Process Options
e + Standard Solver o Auto ._I
" Advanced Sobver  GUI Process
H  Multi-threaded Salver " Separate Process J
I - Other Options 5

[ Always Run Analysis as 32-bit. Even on 64-bit Machines

—l : B T or Mass a tiffress Test File O utput _
— Analysis Case Mame ]

Cancel |

ey T

$ . u #1IVWDQ@EBDUYHU * 0 #2

i /0 2 E.!. 2& E.! #1 IELDS . H%. .E) 2 . #1 .
LE) 2. 0& 02! 2 . E ."$1 .2 #2"$ .

File Mame:  C:\Users\despohDesktophs\SAP Wk ala\FFAFFMESIS002445-081 21,508
Start Time: 104942013 7:51:38 np. Elapsed Time: 00:00:08
Finish Time: 10/9/2013 7:51:46 np Run Status:  Done - Analysiz Complete

USING STIFFNESS AT ZERD (UNSTRESSED) INITIAL CONDITIONS

TOTAL NUMBER OF CASES TO SOLVE = 2

NUMBER OF CASES TO SOLVE PER BLOCE = F3

LINEAR STATIC CASES TC BE SOLVED:

CASE: DEARD

CASE: LIVE

LINEAR BUCELING ANALYSIS 07:51:33

CASE: BUCEl

USING STIFFNESS AT ZERC (UNSTRESSED) INITIRL. CONDITICNS

NUMBER OF STIFFNESS DEG S OF FREEDOM = 2253
NUMBER OF BUCKLING MODES SOUCHT = 2
NUMBER OF SUBSPACE VECTORS USED = 24

RELATIVE CONVEE

Iteration

1 1_.042Z853B851E+05 Z. 8.60301644 1.208328373E+0¢6
2 B.961962930E+04 1. 2. 2.98545046€E+05
2 2.9580004570E+04 1. i, 2.570823302E+05
4 B.9560004ZB4E+04 1.128910724E+05 2Z. 2.970843413E+05
5 B5.960004283E+04 1.1283510723E+05 2. 2.57084Z7T11E+05

Found mode L 2, Eigenvalue = 2.5960004283E+04

Found mode z & Eigenvalue = 1.1283%10723E+05

Iteration Approximsticns to mext lowest eigeav,

2.255827154E+405

5 2.37084271124+058 3.
& 2. 255827153E+05 2. S70842705E405 3.
Found mode 3 of 3, Eigenvalue

NUMBER OF BUCKLING MODES FOUND =
NUMBER OF ITERATIONS PERFORMED = &

$ . +1. . #1 # 1 *
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File: Mame:
Start Time:  10/942013 7:51:38 np.
Finish Time: 10/9/2013 7:51:46 np.

C:\UsershdespotDesktoph\SAPk ala"FFA\FFME S14002445-08 1,508

Elapzed Time: 00:00:08
Done - Analpsis Complete

Rur Status:

MODAT

CASE: MODAL

NUMBER OF STIFFNESS

$

2
E&!)
$. /[ !
126!'@2 ®O
2 #. &2& !
[".121& 2&12"
0 .E) #2 O
102. .E+

/10

Original stiffness at shift :
Number of eigenvalues below shift

Found mode 1 of L7
Found mode 2 of

Found mode 3 of

Found mode 4 of

Found mode 5 of

Found mode & of

Found mode 7 of

Found mode 8 of

Found mode S of

Found mode 10 of

Found mode 11 of

Found mode 12 of

Found mode 13 of

Found mode 14 of

Found mode 15 of

Found mode 16 of

Found mode 17 of 17
NUMBER OF EIGEN MODES FOUND
NUMBER OF ITERATIONS PERFORMED
NUMBER OF STIFFMESS SHIFTS

#ll

DEGREES OF FREEDOM
ES OF FREEDOM

ALLOW AUTCOMATIC FREQUENCY SHIFTING

V=

HNON-ZERO RESIDUAL-MASS MODES SOUGHT
SIGNIFICANT RESIDUAL-MASS MODES FOUND

ANALYSIS

SOUGHT =

SOUGHT =

MRSS MODES SOUGHT =

NUMBER OF SUBSPACE VECTORS USED =
RELATIVE CONVERGENCE TOLERANCE =
FREQUENCY SHIFT {CENTER) (CY¥C/TIME) =
FREQUENCY CUTCFF (RADIUS) (CYC/TIME) =

-4588318E+
5.4707301E+

y/

2&

0 2 #!
2 &

0
#E
2 E

E!) !.

0

2&
A

o

USING STIFFNESS AT ZERO (UNSTRESSED) INITIAL CONDITIONS

2259
1545

i

I

3

24
1.00E-02
-000000

—-INFINITY-
YES

000000, T=
320.799415, T=
672.234951, T=
764622928, T=

logs.s581, T=
1375_448, T=
1475.401, T=
1807.864, T=
18495.651, T=
2364.238, T=
2426.627, T=
2457.452, T=
26885_405, T=
2864.425, T=
2301.854, T=
3715.457, T=

LER 3718.533, T=

08, £= 3722.5%0, T=
17
13

[
U, UY,UZ
U, UY,UZ

3

#1

*10&
) 2 6 $B3

10

'$.
#1

/0

E.!

* %

E

2&

—INFINITY-

-003117
001487
001308
000318
000727
-000&78
-000553
-000541
-000423
-000412
-000407
-000372
000343
000345
000269
-000283
-000Z&3

DODO0DODOO0ODO0OO0DO00D000000

/ .3)1&
I )2&"2 # 0
0E 0!

OE.3 O00CE

1 02.

E
#1
3 &

1
*10
02.
$2

2

.2

2

0& 02! +
)2 " )2
#™ 12 "$0
#% 20

1 0E& 3 O
/. 1340 2.
# 2 # E!

0OE #1
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< Analysis Complete - 11 I

File Mame:  C:A\UgershdespoiDesktophs SAPskalatknfostirk zeishakK RINW002445-05 1. SDB

Start Time:  21/9/2013 9.37:25 np. Elapzed Time: 00:00:09
Finizh Time: 21/3/2013 3:37:34 np. Fun Status:  Done - Analysiz Complete
LINEAR EQUATI ON 50 LT E O N 09:37:26

FORMING STIFFNESS AT ZERC (UNSTRESSED) INITIAL CONDITIONS

TOTAL NUMBER OF EQUILIBRIUM EQUATIONS = 2488
APPROXTIMATE "EFFECTIVE™ BAND WIDTH = 87
NUMBER OF EQUATION STORM BLOCKS = i
MRXIMUM BLOCE SIZE (8-BYTE TERMS) = 873251
SIZE OF STIFFNESS FILE(S) (BYTES) =) 5.152 MB
NUMBER OF EQUATIONS TO SOLVE = 2488

| S
PROBLEMS ENCOUNTERED DURING E

Joint 5Z0 RY 1.000000 0.500000 —0.010000 Lost accuracy 11.2 digits
Joint 520 BY 1.000000 0.500000 —0.010000 Diagonal < O -2.36E-10
Joint & B 1.400000 1.000000 —-0.010000 Lost accuracy 13.0 digits
Joint & RX 1.000000 1.000000 —0.010000 Diagonal < O —2_03E-12
Joint & RY 1.000000 1.000000 —0.010000 Lost accuracy 13.1 digits
Joint & BY 1.000000 1.000000 —0.010000 Diagonal < 0 -1.34E-12
Joint 8 BRY 1.000000 1.000000 0.010000 Lost accuracy 10.95 digits
Joint 8 RY 1.000000 1.000000 0.010000 Diagonal < O —2_05E-10
Joint 554 BX 1.000000 0.500000 0.010000 Lost accuracy 13.3 digits
Joint 554 RX 1.000000 0.%00000 0.010000 Diagonal < 0 -1.81E-12
Joint 554 BY 1.000000 0.500000 0.010000 Lost accuracy 13.3 digits
Joint 554 BY 1.000000 0.500000 0.010000 Diagonal < 0 —1.7ZE-12

W RN R BT CEUC G e,
EXCESSIVE LOS5S OF ARCCURACY WAS DETECTED DURING THE SCLUTICHN OF EQUATIONS
NUMBEER OF DIGITS LOST EXCEEDED 11.0

0 e S e

THE STRUCTIURE IS5 UNSTABLE OR ILL-CONDITICHED !!
ECE THE STRUCTURE CRREFULLY FOR:

— INADEQUATE SUPPORT COMDITIONS, OR

STIFFNESS PROPERTIES, OR
— BUCELING DUE TC P-DELTA OR GEOMETRIC NOMLINERRITY, OR
— R FREQUENCY SHIFT (IF ARNY) ONTOC 2 NATURAL FREQUENCY

$ . # . VWDQ@BH U E! 62 "

+ .2 .2 02+E 1 2 # E.l.E & E! 2" . )138A PR 1&12
214& . . % .") & 2& ) & )E&" /. 13+ 2 2 /.12 @&
0& 02! *2 # & ." 1 22 @&" 02 . 12 #" 1# 0! ")
121 0" E 0" GO0! ! # 2" 12! 3 "2 A)E&R" 2E0 . 02.
12 E.!. 2& 1% .

$ . 2! 0" ) & E "1 2 #2"
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EoAMUIT@
fAtitiiuil EOAMUIT@
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