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Step 1 : 1. Analysis > Analysis Control — Control tab
e . .
otep L. i 2. Analysis Type : 3D
Analysis Control ['5__<| g 3. Unit System N, m
Control lSoIver] @ 4. Click [OK] Button
"WF‘E & 5. Geometry > Work Plane > Move...
E s A=t
SF" ~ ( &H 6. Select “XZ-Plane”
" Axisymmetry ~ 8 .
C croD . | 7. Click [OK] Button
v Convert Model Weight to Masses Move York Flane E' .
+ Lumped Mass " Consistent Mass 8. Click “Normal View”
Rp—— Ref. Flane | Tran & Rat | 3 Prt Pin | Normal | :
[v Rotational DOFs for Truss / Plane [/ Solid Elements I'Nf Reference Face Selecied ( 6 !
Unit System Nt

Force M Length m Energy ] CFfsat | 0

Gravity Acceleration 9.80665 mjzec?
Initial Temperature o [Tl

[ Define Crigin Poink

Pre-wWorks

f5s Wiew Point -
[ Sawve Wark Plane +- B Work Plane T
= fs Datumn
Hame | % Origin [D:1]

7 ebwis [D:2]
7 -pwis [D13]
Flip Mormal | Reset to GCS ‘ 7 Z-Bwis [D:4]

‘ w-Plane [:5]
E] | apply IETHTE

Select “XZ-Plane” in Work Window or Pre-\Works Tree Pre-wWorks | Post-works | Report Works

#Z-Plane [D:7]
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Step 2.
SlEp 2. 1. Geometry > Curve > Create on WP > Polyline (Wire)...
2. Location : (1) , <0, 2>, <2, 3>, <0, 15> ¢
2 PolyLine x| X 3. Click Right Mouse Button in Work Window
{* Single Location @@) (1'0 StOp POIyIine DI’aWing)
0 S eI =1 4. Click [Cancel] Button ¢
ocstin @ 5. Click “Zoom All”
Method ( |85 x, v G |
" Through Multiple Yertices .
M | ¢ <0,15>
Crder I
o r‘ |
|
Crdering Method I
| = |
i
| &l |
|
T [ (T [ A !
[ MakeFace [ Close
@ Back | Apply Cancel 23
~—— <Z,5>
<0,2>
@ (): “ABS x,y”, <>: “REL dx, dy” |  f—— . et ————
(1) same as (1, 0) (1.0)
& [Esc] as shortcut for [Cancel]. ! ’
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Steg 3. 1. Mesh > Size Control > Along Edge...
2. Select “Displayed” ©
3. Seeding Method : Interval Length

2. Interval Length : 05
2

3 Edgeis) Selected 5. Click “Preview” Button
6. Click [OK] Button

Seeding Method 7. Select “Displayed”
‘ 3) [ 8. Click Right Mouse Button and Select
Interval Length “Display Mesh Seed...”
: 4
| @D 9. Select “Show Mesh Seed”

10. Click [OK] Button

[ Adaptive Seeding
=

Display Mesh Se... [Z|

Mame Edge_Seed Show Only

Option

Hide
(+ Show Mesh Seed
[ \
e Display Maode » ¢ Hide Mesh Seed
@ ) ancel | Transparency,,.
5 Calar,., ancel
: 10

N—

Display Mesh Seed,

Transform »

Check Shape, .,
Repair Eactory, .,

Delete,,,

& “Ctrl+A” as shortcut for “Select Displayed”.
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Step 4.

1. Mesh > Protrude Mesh > Revolve...
2. Select “Edge->2D” tab

3. Select “Displayed”

4. Revolution Axis : Z AXis

5. Angle : 10, Number of Times : 36
6. Property : 1

7. Mesh Set : Silo

8. Click [OK] Button

Revolve Mesh e :
1D->2 0°>3D | EFace-; 4 | *
v 3 Edgels) Selected @

Revolution Axis

|Se|ectinn

v Revolution &xis Selected  ( 4 ) - - -
N—

| Define Location

* Uniform

angle |

Mumber of Times

[ Twao way Revalution

v " " "

Mesh Type
" Triangle o+ Cuadrilateral

Property

@
Mesh Set
v | Sila :7)

Add ta Mesh Set bl

-
e
[ User Defined Mesh Set ‘
[+ Merge Modes
Talerance | 1e-005
"
-

=]z g@-
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1. Pre-Works Tree : Geometry ...

m 2. Click Right Mouse Button and Select “Hide All”

—— 3. Pre-Works Tree : Mesh...

- 1. Datum =] 4. Property Window : Display - Shading Color (Front-Back)
T Siiﬂ«g;?s[%]:;] 5. Mesh > Element > Change Parameter...
: gzﬁ::i Egﬂ 6. Select “Reverse Normal” Option

Blue Color : Front

[D:E] €« . »
: (Positive Normal Side) | 7- Select Displayed

' 8. Click [O K] Button Change Element Parameters ['Xl
1476 Element(s) Gelected \ /
N—1
" Property

(+ " l"‘

[0 =R

{* Reverse Mormal e
" align Cocal CSys

=

B Mesh Control [0]
Bl Mesh Object [0
- Mesh Set [2] -
.| | o[

Pre-Works | Post-Works | Report wWorks

" Change Crder

Properties

£ o
-
= Mesh ~ o '
Orientation
Total Modes 1512
Total Elernents 1476 B |
f“ ,7
~
|

= Display
Shading Colc r

1
Red Color : Back
(Negative Normal Side)

@ |ﬁ
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Material Manager

| Type (| create...

Isokrapic

|

\
N
\

Modify, ..

Sy 1. Analysis > Material ...

i 2. Click [Create...] Button

3. Select “Isotropic” tab

4.1D : 1, Name : Mat

10)| 5. Elastic Modulus : 2e11 N/m?

flek

’ Impart., ..

{* Pgisson's Ratid

(™ Shear Modulus

Expansion Coeff. a Closs
Constitutive Model 6. Poisson’s Ratio : 0.32
Model Typ€_ |Elastic ' 0 0
Temperature Dependent Properties e 7 Welght DenSIty
ElasticModulus  |Nane =l 802* 9.80665 N/m3
Poissan's Ratio |N0ne ﬂ .
Expansion Coeff, [ron = 8. Model Type : Elastic

9. Click [OK] Button
10. Click [Close] Button

Time-Dependent Behavior
Creep/Shrinkage |N0ne

Lef L]
BE

Compressive Strength |None

Thermal... @ DE =

< CK ] Cancel | Apply |
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Property Manager

X
10 | Mame Twpe Sub-Type Create |« 1. Analysis >Property 000

1 Plate 20 Plate )
ﬁe 2. Create 2D...

”

Step 7.

- -7 1 s 1)
Createﬂd’e"\r 2D Property X] //,/ :::nt?n;ace,,, t 3. Select “Plate” tab
— - 1 ginforcement,
)PrEre Stress] Plutle /,’/ Others, ,, 4.1D:1 y Name : Plate
— A~ a
ID 1 Mame @ Calor |- 5. TorT1:0.003
6. Material : 1: Mat
Thickness

7. Click [Option...] Button

8. Fiber Distance
— Bottom : 0 ©

Base Function |N0ne

)
L]
&
(£)

TaorTl

|

) 0om .
|
MNonstructural Mass 0 Mim¥g - 9 CI'Ck [OK] Button
—_— Material
Materia gendig [t = 10. Click [OK] Button

Material Coys Element CSys - - g
| = Trans. Shear |1 Mat [ 11. Click [Close] Button
M-B Coupling |1 Mat -
Offset value o m [ Use Base Functian | = J

[v Consider Transverse Shear Deformation Bending Stiffness Ratio 1

[ Consider Driling DOF m 7> _____ P Thickness Ratio (TS 0,833333333
10

Fiber Distance Ratio {-0.5 ~ 0.5} )

( O P Cancel | Apply | Top 0.5 Baktam

T3

Top : +0.5 —
= AP T -+ Middle : 0.0
Bottom : -0.5 ¢ Fiber Distance : Stress Calculation Location (Normalized Distance)

: ‘> .
<Normalized Distance in Plate Section> Setting Bottom as ‘0’ makes Bottom Stress to be Mid-Plane Stress.
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Step 8.

1. Analysis > BC > Constraint...

Constraint X 2. BC Set : Support
BC Set e - 3. Select 36 Bottom Nodes (See Figure)
e 4. Click [Fixed] Button
Type  |Mode ]

5. Click [OK] Button

36 Nodels) Selected (@

Free Face Nodes \\

y
\

Seed Mode |

Feature Angle [Deq]

Mode
v add " Replace  © Delete
[~ Apply o Unassigned Cbjects Only

DOF
v T1 v T2 W T3
v R1 v Rz v R3
( Fixed i 4 ’ Free |
Pinned | Mo Rotation |
Symmekry Anki-Symmekry
Flane 12 | Plane 12 |
Flane 23 | Plane 23 |
Plane 31 Plane 31 |

|
BB o Y cara | _sont
5

—()
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Step 9. : ,
olEp 9. 1. Analysis > General Function...
Create/Modify Function g| 2. Name : Pressure
Spatial | /_@ 3. Ref. CSys : Global Rectangular
2
Tarme | Pressure ReF.CSy@ectangulvﬂ Independent 'u'a 4 Independent Val’. . Z
- J 5.From:0,To:20,Inc.:1
‘ Value Value : 10+Z*Z
1] 00000 10,0000
2l 1.0000 11.0000 6. Click [Calculate] Button
3 zooo 14,0000
4 3.0000 19,0000 £00 .
o oo 5 000 v 7. Click [OK] Button
§ 50000 35,0000 .
7] 60000 46,0000 o / 8. Analysis > Load > Body Force...
8  7.0000 59,0000 200 //’ 3 Losel = Load
9  &0000 74,0000 | | . Load Set : Loa
0] 5.0000 gLom |5 v
11] 10,0000 10,0000 | | ot a_
2l 110000 FLET 150 - 10. Gravitational Force Factor : -1
13 120000 154, 0000 100 5 .
14 130000 1790000 50 P 11. Click [OK] Button
15| 14,0000 206, 0000 0
16] 15,0000 235,000 ¢z & & 8 10 18 1 zo
17 1R nnnn SRR nnnn \_' z
1 Scale Value Graph Reset | Extrapolation |Closest Yalue - Bl]l["_lf Force E]

Zancel | Apply | Load SEt@QD ﬂ

w aravitational Force Fackor

x| 0

v 0

z |
E] ‘ E Ik DCanceI| Apply |
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1. Click “Top View”

2. Analysis > Load > Pressure...

3. Load Set : Load

4. Type : Face Pressure

5. Object Type : 2D Element

6. Select 738 Elements on the
right side of the plan

7. Direction : Ref. CSys-Axis 1 ¢

738 Element(s] Selected (@_

Free Face/Edge

Seed Mode |

8. Ref. CSys : Global Rectangular
Feature Angle [Deq]
ode 9. Projection : Yes

[~ Apply to Unassigned Objects Only

Directian Ref., Coys-Axis 1 S 71 8;
Ref. CSys Global Rectangular j E]

=

f* add Replace © Delste 10. Check off “Uniform 9

11. Base Function : Pressure
12. P1~P4: -1

13. Click “Preview” Button
14. Click [OK] Button

al

Projection (* Yes " Mo

[ Unifiorm 9~19 N,
Base Function |Pressure j
Par Pl -1 Mjm? Projected Pressure

pz -1 Mfm2
P3 -1 Mfm?

P ' Function-Dependent Pressure ¢ Ref. CSys : Global Rectangular
@ @ aocly — Ref. CSys Axis 1 : Global X Axis
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Step 11.

Analysis Case

Mo, Mame | Tupe | Description [~

i

=]

* Madify. .,
Copy
Delete

)

1. Analysis > Analysis Case ...

2. Click [Add] Button

3. Name : Stress Evaluation

4. Analysis Type : Linear Static

5. Drag & Drop “Load” to “Used” Window
6. Click [OK] Button

7. Click [Close] Button

8. File > Save ... (Silo.feb)

9. Analysis > Solve ...

10. Click [OK] Button

Add/Modify Analysis Case

LS-3. Silo

Mame | @Evaluation o
Descripkion |
Analysis Type |Linear Static 4 j Qukput Contral J Analysis Contral | L
Analysis Model
Initial Elernent = all " None " From Other Case | J | J
InkislB.C. & Al O Nore  ( From Other Case | =1 =l
Add ko or Modify Initial Model
Sek Tree Used Urused
=I-pg Elernent fg Element fg Element
fg Default Mesh Set 2 BC 2 BC
fg Silo - Load
-l @z BC % Load
™ Solve Each Load Set as Independent Load Case Cancel | Apply
Solver Manager &|
- ~
‘ Marme ‘ Type ‘ Description ‘

rd

|

Stress Evaluatio | Linear Static
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1. Post-Works Tree : Stress Evaluation(Structural Linear Static)
> Stress Evaluation (1) > 2D Element Stresses
+- (B Post Style - 2. Double Click “LO-PLATE, TOP, Max Shear”
- ﬂ Stress Evaluation(Structural Linear Static | G
- -[@ Stess Evaluation(1] 3. Select “Deformed” for Mesh Shape at “Post Data” Toolbar
+ Reactions
+ % Displacement 4. Select “TDtXYZ(V)” for Deformation Data
+ E 20 Element Forces/Moments .
+-E5 2D Element Strains 5. Click “Apply” Button
- E 2D Element Streszes

E LO-PLATE, TOP S
B LO-PLATE, TOP.SYY
ES LO-PLATE, TOF522 e TH4T234E8007
£5 LO-PLATE. TOR.SxY Em.sssn%mu?
ES LO-PLATE. TORSYZ S v8.2077Be+00T
[ +7.71050e+007
E +7 123224007
+B 5353484007

+2.94866e+007

+3.361 30e+007
3%

+4. 7741 De+007
35%

+4.18652e+007

+3.58954e+007
+3.01226e+007
+2.42438e+007

+1 G377 0e+007
S1%
+1.25042e+007
219%
+6 631 36e+006
155%
+7 58562e+003

LO-PLATE, TOP 52
LO-PLATE, BOT Sk

LO-FPLATE, BOT S
LO-FLATE, BOT 522

o

=

€5 LOPLATE, BOT,SXY -
=

=

LO-PLATE, BOT S%E
L0 F'L.-'E«TE EEIT S5

b | Mesh | Analysis | Post Data | Pos
LO-PLATE, TOP,Von M = ||iE (| TDtorziv) - | B - .ﬂ\pplv
Tapered Plate.fe = ( ;
3 )| v| peformed ) |

V

+lUndeforrned

[UNIT] M, m
[DATA] Stress Evaluation(Structural Linear Static ) , Stress Evaluation(1) , LO-PLATE, TOP,Surf-Max Shear , [ Output CSys
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1. Post-Works Tree : Stress Evaluation(Structural Linear Static)

Step 13. > Stress Evaluation (1) > 2D Element Stresses
- 2. Double Click “LO-PLATE, BOT, Max Shear” ¢
o= ;{“ﬁ:a’i;’ii'n“:m”m || 3. Mesh > Element > Query...
: E gli]sgllaeﬁer?ﬁteIl-ltnrcesanments 4. Enter “5” and Press [Enter] Key
+-E5 2D Elernent Strains
-9 2D Element Stresses 5. Move Mouse Cursor on Element 5
LO-PLATE, TOP,5%x .
LO-PLATE, TOP.SYY 6. Click [Cancel] Button

O-PLATE. TOP.SZZ
O-PLATE. TOP,3xY . (3 S i) I3 i)

O-PLATE. TOP 5vz 7. Click “Initial Post Style” at “Post Style” Toolbar
O-PLATE. TOP,5Zx
O-PLATE. TOP Mon Mises
O-PLATE. TOP Mean Stress
O-PLATE. TOP.Max Shear

Query Element

{1 I I I T D O B 1 D O T I O T T I

L
L
L
L
L

t ) +3.45115e+007

LO-PLATE, TOP.P1{v) E N

LO-PLATE, TOP,P2(V) 3% o

LO-PLATE, TOP.P3(V) Element | S L eoor

LO_PLATE, BOT.Sx¥ S

LO_PLATE, BOT.SYY L —

LO_PLATE. BOT. 522 3% e MEgzes00T

LO_PLATE, BOT S Emnsakmo?

LO_PLATE, BOT.5%Z 1357 se007

LO_PLATE, BOT.52% 3% 54511 ee007

LO_PLATE, BOT.Won Mises 3.2% +2.95450e+007

] = 2 3% 2 36390e+007

T y +1 F7330e+007

E | & ] I:E:Ierrzent T:; - :;: +1 18269e+007

LO_PLATE, BOT.P2(V) EIL=F 5 Us ki U 5 82087 e+006

é LO_PLATE. BOT PV} —| [l Geometry | Auto/Map. it R s ES?'B%H aszesons

- — Mode Mo. 438 : 7.01303e+007
Pre-waorks | Post-Works | Report Wiarks | v EW A 48 bl Node No. 6 : 7.30714e+007
|l

Local Stresses in Element

¢ Max. Shear Stress at Element Mid-Plane
(Fiber Distance : 0) [UNIT] N, m

L | |
[DATA] Stress Evaluation{Structural Linear Static ) |, Stress Evaluation{1) , LO-PLATE, BOT, Surf-Max Shear |, [ Output CSys
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