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LT W= e 1> 20m)
1 — e~ 2ku'(H/B)
Co=———5—

2ku’
w
_1-—sing
1+sing
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HEEL A =2: 500

Ol Al 2t:
H =2.070m = 207cm
D =710mm = 71cm
B =2D +100 = 2(71) + 100 = 242cm
¢ =30°¢' =30°
y: = 1.8 X 1073kgf /cm?

_1-sin30° 1-05
T 1+4sin30° 1405
u' =tan30° = 0.577

=0.333

1 — ¢—2(0:333)(0.577)(0.855)
Ca = 303330577
Cy~0.73
W, = Cay.B = 0.73(1.8 x 1073)(242)
W, ~ 0.318kgf/cm?

W, ~ 0.318kgf/cm? X 98.0665 ~ 31.2kN /m?
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KI2F51E o|A| Z=24: 500

Ol Al 2k
H =207cm
P =9,600kgf
n=1,
L =175cm,C = 100cm, b = 50cm,a = 20cm
0 =45°i = 0.443

®n 243 KF2 i RS 2t 7|0 w2t eeky

2H tan 6 = 2(207)(1) = 414cm
nL+n—1)C+b+2Htan6 = 1(175) + 0 + 50 + 414 = 639cm
a+2Htan6 = 20 + 414 = 434cm
_2(1)(9:600)(1 + 0.443)
£ 639 X 434
W, = 0.100kgf /cm?

e
]
rE
it

W, ~ 0.100kgf/cm? x 98.0665 ~ 9.8kN/m?
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0.189 0.103 0.00307
90° 0.157 0.096 0.00171
120° 0.138 0.089 0.00107
150° 0.128 0.085 0.00082
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2
z=5,7=2%% = 0.0683cm?
6 6
3

064 _ 0.02185¢m?
12

W, = 0.318kgf/cm? , W, = 0.100kgf /cm? , W, + W, = 0.418kgf/cm?
XIX12 90°Y oi:
K, = 0157, K, = 0.096, 0.061K, — 0.083K, = 0.00171
R =25.08cm, z = 0.0683cm?, I = 0.02185cm?
W, + W, = 0.418kgf/cm?
E =2.1x10%gf/cm? , E' = 28kgf/cm?

KyR2EI + (0.061K, — 0.083K,)E'RS
EI + 0.061E'R3

~ 68.35cm?
m2fA,

2
= 15x0.0683

0, ~ 558kgf/cm?

op (0.418)(68.35)

0, ~ 558kgf/cm? X 0.0980665 ~ 54.7MPa
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o|ef £t=5t= of|A| A4t 500, E'=28 MPa

oflA| 2k
H 2070 _ 418
D~ 4952
H/D = 2.0
m2fAd,
FS =25

B' = 0.15 + 0.041(H/D)
B’ = 0.15 + 0.041(4.18)
B’ =0.321
1=C (er91=g 2 creiokzaE)
3
2 _ 3
I= 2 21.845mm® /mm

D = 4952mm, B’ = 0.321,R,, = 1.0, FS =25

(50 1.0 x 0321 x 25 x 210000 X 21.845)
fa =g\ 28 O X O X X T ee 33

qq = 1.32MPa
=g Qtuh Hiwd
2 500 Of 4] oflAol|A],

W, = 0.318kgf/cm? , W, = 0.100kgf /cm? , W, + W, = W = 0.418kgf/cm?
Che| e

=

W = 0.418 x 0.0980665 = 0.0410MPa
mf2pA,
W =0.0410MPa < q, = 1.32MPa
> HEoH
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CHA|

=
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F QAZIEA

Of O] gtat RAISHAl LIRH, LY

=
2

XHISE ©
Zakok 3

2|

o A

2t

PD
500 ZZ0|M LR 1.6 MPa, LHE 495.2 mm, 51 6.4 mmE HME3H 2f 61.9 MPalL|C}.

O'p=



H|£k =83 (Longitudinal Stress in Thin-Walled Pressure Vessels)

_ PD
=g
H|eHR £ (Total Hydrostatic Force)

F =PA

nD?
4
I =3 (Resultant Force on a Pipe Bend by Momentum Equation)

A=

0
F, = 2PA smE

500 HH|Th =3 of|A|
D; = 0.4952m
_ m(0.4952)?
4
P = 1,600kN /m?
F =1,600(0.1926) = 308.2kN

= 0.1926m?

90 Fzt
Fy = 2(308.2) sin45° = 435.8kN

=MIDAS IT Co,. Ltd

offe ZE2 7= X2t Shell 220|7| WiZ0]| Ligfof| ofeh Rl
SHX|ZH &X| BiZAM = TITh =33, [2R 2, dHUIHEE SQefL(Ch
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AT 2ot AR, HERE, 2ER2E

Ol Al

E = 210,000MPa
a=12x1076/°C
AT = 55°C
0, = 210,000(12 X 1076)(55) = 138.6MPa

ol A2 eETA Nefol 2ES HIAl0n, AR BLSTL AP, JH0IE, A1K0|3, EAIDHY, HYZZI ufet 2 =gH0| Lat
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E =52 500 Of|x| =2

CIVIL NX

oo
Jn

?‘EaH £|‘I 23 500
Enjn 2.070 m
HcHer 1.60 MPa
4E SS400
geLdE 245 Mpa
blbSplis 400 MPa
YEPIEN 210,000 MPa
PAR I P 495.2 mm
Zz e 508.0 mm
22 = 6.4 mm
B2 FH 82.4mm
Q|m| oA 710.0 mm
HE#H KS D 3562

MIDAS IT Co,. Ltd

22 LiE2 495.2 mm, 2|42 508.0 mmO|, FH= 6.4 mmeiL|Ch

Shell 222 ZHo| ZHUHS 7|Z22 HYot7| W20, FHE2 2[Z0[Lt LIZFO| OfL[2t S+ B
= AFERLICE

SaH X|E2 LHE 495.2 mmet 2| 508.0 mme| HHO0|2Z 501.6 mmO|2, ZAIH HIA2
250. 8 mmeJL|Ct.

2= A& 28K Civil NX DB2| SS4008 AFRELICE QIRZEE= 400 MPa, SHEZ T = 245
MPaZ F2[H&LICt
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Civil NX 222 MK 58

CHR| A Mx

CIVIL NX
SEJTE

R

. Shell &H &4

. Shell wizard

QAZEA Het

A=A 4

X|EtAIR = K| HY
. Load Case A4

x5 Y2

© ® N OO s N2

12. LHYF &4

13. 2815 3

14.5t5x% 4

15. ZA HIMY s Mg (ot StEXRQ| SIEXH K2t

16. 3ilA 3
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MMIDAS

- [ siin ]
m N dea)
C IVI L NX - o nd Olen
1. Length 242t B mm o vt ) )
E=1 Tt font (1on) k) S5400
?‘ISH *.' 2. Force 222t p- kN (ton) . .. . —
pull Il | 3. Heat %!EE‘E » kcal vips (kips/a) fi e e Rl KS10:Civil[s)
e w s
4. Temperature /=2t P Celsius . S
5. [OK] Click L R i
A'l Set/Change Detault Unit System o
M= BN -
1. Properties(Material) CH2lEH0lA [Add] 22! 1 2000egs e
7.638c-08 WMt
2. Elasticity Data: Type of Design P Steel MEH Tageral ens
3. Steel M|F &5: * Standard P KS10-Civil(S) o.0000ess) et
(oo ] )
DB P SS400 —

4. [OK] 22

o Mg

1. [Properties] - [Section Properties] 2& - [Thickness] =

2. Properties(Thickness) 0llA [Add] 22! BTN

3. Aol [Value] H M=t

4. %H ¥ : In-plane & Out-of-plane P 6.4 mm &
5. [OK] 22

MIDAS IT Co,. Ltd

e ColEnas Hagin.

Civil NX &THol| A EER{AIE StelgtL(Ct,

|

A pelEl CHAo| M= £210| =2 Z40| Length = mm, Force = kN, Temperature = Celsius 7|&
O = XtL|C}.

O[M| M=z E LHBLICE
Civil NX Ol =0l X Properties - Material === Properties(Material) #22 S0{ZIL|CtL

07|M AddE 22/8t1, Type of Design2 Steel, Standard= KS10-Civil(S), DB= SS4002 M
ENSIL|CE.

CIZ2E Shell FHE =SLICE
Hl5+= Properties - Section Properties - Thickness®IL|LCt.

AddE 2&l6t12, Value B0i|A| In-planeXt Out-of-plane FHE 25 6.4 mm=E Y= giLICt

Shell 2A0A= 0] FHZt0| S AHlAtof| =1 BHEE|7| 20|, TH2l2t 2H0] =X BHEA| EtolsHof
SH_|C}
=] .
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MMIDAS

2IE Shell MM

CIVI L NX 1. [Structure] & - [Base Model] & - [Base Structures] - [Shell]

2. Shell Wizard A% (Input/Edit &)
e
SELI

+ Type: &% Shell (Cylindrical Shell Ot0|2) A&
+ Geometry (x| /2): R1 = 250.8 mm, R2 = 250.8 mm, H = 1000 mm
« Number of Divisions (24 £& #%): m =16, 1= 10
3. Material (F=): 1: SS400
4. Thickness (5M|): 1: 6.4000

[ —— BN InputfEdit  Insert InputEdit _Insert
5. HiX| & 3™ HH (Insert &) “;Ly;:— S - Inserl Point
* Insert Point (&2 &): 0,0, 0 TERY . s0 jemsein e g.0.0
R1— THR
Rl 250.8 RZ 250.8 Rotations
« Rotations (2% ZI&=): Alpha = 90, Beta = 0, Gamma = 0 i 4
H o000 oo Alpha Bets Gamma
6. Origin Point (7|& EH): Show Node &4 H3, 3(0,0,0) Womber of Divisians w0 ¢ ¢
7 )él‘o"oﬂ[OK] EE mie 0 01 ¢ 1o g @ Merge Duplicate Nodes 53]
Meterisl 1 11 55400 v @ ntersect Frame Elements
B a
e T o Origin Point
- @ Show Node | 3. 0.0) v|
-_— Redrau & Update Dot -

O|X| }IEH Shell2 MMTtLICE

H|+= Structure & - Base Model & - Base Structures - ShelliL|C}.

017|M Shell Wizard &0| €2|H HX & Shell, = Cylindrical Shell 00|28 MEHEHL|C}.
Input/Edit BollA SatS =efL|Ct.

Geometry 242 Ct32t Z&LICH

R1=250.8 mm, R2 = 250.8 mm, H = 1000 mm®&JL|C}.

7| R12t R2= 2 ST #F0|11, HE 28 Z0|iLCt

B ol BHE SS400, FMH= 6.4 mm S| 24 Mesh|ct,
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Insert HlHA= MRJUMEZS 0

, 0,002 £ 3™ &210|= 7|ESE Alpha =
90, Beta = 0, Gamma = 02 =gt

o7 M 2 eko] HEfX|EA LIS ofF Lt et
Al 22 2eks =helsl{of giLCt,

OX|2tO 2 OKE =2 Shell MMTHLICE.
Meshi 7Hs6HH FARZAE| 7RZA 2 -st= 40| E&LICH

O|tH of[x|0l| M= ZolEre 24 37|71 100 mmoO| 1, el 24 ZO|Z 0[2t &

E = o
ARBIEE 2 2 FlSLICL

_I_

S Z2t7F meshoi| TZoHA| LIEHLEEH, AFreka Zo|gel 28 =5 st/
mesh =Z-dx 2}l5}{0f 2fL|Ct.
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Display
MiDAS Misc toad View Deton

Node Element Property Boundary
S4 zHEA He

Q]Elamgnl Number
. [Element Number with Border
ClVl L NX 1. ©=71: [Curl] + [E] (Display) Ctmen oot
XA 2 apEs
o 1 * [Element] & MY BLocal Axis
[ @ Local Axis Label

[_ILocal Direction
» Local Axis H|2 (24 2 = HA|) JSub-Domain Rebar Direction
+ Local Axis Label M3 (24 2Z % 212 HA|)
CHEF|: [Ctrl] + [Shift] + [A]

[Node/Element] & - [Element Detail] 3& - [Change Element Parameters]

Change Element Parameters A&: l:p.:y o wg« @ Displey by Member
* Parameter Type: (@) Reverse Element Local
* Mode - Element Type: (®) Planar
6. & [Apply] 23

che| et
1 mm > m Z

-
e
’<
\X
N
N\
I

=MIDASIT Co,. Ltd

- e v

Shell 22S H-dot F[0ll= QAZHEAZ 2fQlefL(C}.

HX tH=7| Ctrl + EE &2 Display &2 gLICH

Element B0 A] Local Axis®t Local Axis Label2 X3 gfL|CE.

O2{H 2t @49 local X, vy, z WS SHHO|A =l &~ JSLICE

OH IO A= local x 2reFo| 2t HO[eeF, local y 2iefo| HFEero| &[5 H™eL|LCt.

2t ZoEA0A LHRIE 2 gfef iFHier 332 Sig-yy = 2lstA| ElL|Ct.

ok QA M HISEO|LE [ocal axis BEH0| 9|9t CI2H QA 2HZS "o} BTt

Ol M|'== Node/Element & - Element Detail 1& - Change Element Parameters®/L|C}.

L= HRI |2 N 48 MEsH §| Change Element ParametersOi|A] Parameter Type =
Reverse Element Local, Mode = PlanarE MEUSID ApplyE +ELICL.

Of THA|O| M BEEA] 2HQlsHjoF & 242 = JHX| LTt
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C
—

(]

Z=HISkOIX| MW, local z7+ &te| o

2
X[ LICE.

=
—

E

I, local y7t
2o

X
A
o s
=

Ofl, F{0llAf LK

=
(L

e X HER]

mm 7|Z=0|M m 7|&

S 9lof 2l

I

|11 Of AIEO|A BtS

e
L|C}.
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Tree Menu Task Pane mfini

M’Im Node Element Boundary Mass
H S t v
AA|Z=71 2% (Define Supports) wppors =
Boundary Group Name
CIVI L NX 1. [Boundary] & - [Supports] & - [Define Supports] Default Nl - |
'_I'I' x...H M 2. YD) BT MHRE T4 (P UK 015 L 3T HS WK Soions
—l-o =1 o M5 ME(Supports &) 0 Add Feplace Delete
* OJE?é F_}Eﬂ xl I:|'|’:|;‘t M'0'" T|x|a-; | ct gtl *l'é'l"ﬂ §§ 55—1" ( Dx 8# %}T%P Jféug jfj-'f'—) Support Type (Local Dirsction)

* Boundary Group Name: Default
* Options: (@) Add
+ Support Type: Dx #|3 (&) (X= W&k HEl X 714)
Hd: [Apply] 221
. BYEHDy) W XQE 74 (RUS| S W) ZH 015 WXl L Zo| Wkl LN wH RF)

o N2 MH (Supports &):

w
O

Dx Dy Dz
« REY Ho| Zo| W MEQ THHO|| UX|BH X[ AT Bl H[SHEH(X CHA) EH 271 HEf il
« Options: (@) Add Rx Ry Rz
* Support Type: Dy M3 () (Y& W&k WX XL 714) (0/5</ Dxi= M= 31A) fiw
A3 [OK] 22 "'"}r '}«\h

O[H| ZAI=HES SFeLIct.

== Boundary & & Supports 1 - Define Supports®IL|LC}.

Supports &0f|X] Boundary Group Name = Default, Options = Add,

Support Type = DxE N|3 ot ApplyE FELICE

o

L2 2 Zo|get BA0lsS YX[6h| floh, 22 Zo|get SRS £EF EH| byS #+&LICH

OfH OfMlof M= 7|2 ZRAS| AHES S| 9o |2 F£22 OfSHSHAIH ELICE
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MMIDAS

AA = 2H (Surface Spring)

CIVIL NX 1 a4

T2l A

o [Ctrl] + [Shift] + [A]: 2R Fo| B= QA FK| M
2. [Boundary] & - [Springs] 2& - [Surface Spring] 22!
3. Surface Spring Supports 8%

« Boundary Group Name: Default (7|232})

+ Spring M8 WAl

+ (@) Convert to Nodal Spring A&t (H Az2l
+ (@) Point Spring &4
+ Element Type (22 E}Y!): Planar / Face #1 M4
« Spring Type (AZ2 EA):

il

o

HH Amzoz ws

2

« Type: Compression-only (&
« Direction: Normal(+) (H2| &

- X/ 4 ol

E N Ay
M Hrst)

= oo

« Modulus of Subgrade Reaction: 93333 kN/m?

z
AEE.I)

Tree Menu  Task Pane

Surface Spring Supports

Boundary Group Name
Default

Surface Spring

Node Element Boundary Mass Lc

© Convert 1o Nodal Spring

© Point Spring
Elastic Link
Distributed Spring

Hedo

K, Motas of Subgrade Resction

Element Type
Planar. v || Face

Width |0

Spring Type
Type | Compression-onl

Direction | Normsl{+)

e #l w

ly v

Modulus of Subgrade Reaction
93333 kNJm?

om

Hl5+= Boundary & - Springs & - Surface Spring®iL|Ct.

M MM RAE MEiSL|CE.

THEF| Ctrl + Shift + AS AFE5IH RRIO| D= Q4S5 MEiS £~ QST

1= T A

Surface Spring Supports A0f|A| Boundary Group Name = Default2 11, Spring
_I

Convert to Nodal Spring= MEdBLICE,

-

Spring TypeOl|A= Type = Compression-only, Direction = Normal(+)S ME{gtL|C},

2|0 X|gHE7|4~= Modulus of Subgrade Reaction = 933332 /=gtL|Ct.
07| M YENE AT S A5t O|R= KIEH0| 2=H0l= MESHK| T QIE o= XS

2 HEAI

1O O 1

rlo

FX| =o7| W=
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MMIDAS

HH s1% #|0|A(Static Load Cases) He|

C IVI L NX 1. [Load] & - [Create Load Cases] 2& - [Static Load Cases]
SEE

N

8= 2|0 A 213 (Static Load Cases CiSHA)
«  Name 222t p X5 | Type M2t P Dead Load (D) - [Add] Click
« Name &zt p IHMESHE | Type MEHZE p Dead Load (D) - [Add] Click
«  Name 222t p HMESIESIDE | Type M2t P Dead Load (D) > [Add] Click
«  Name 242t p KI2H6}E | Type AMEHEE P Live Load (L) » [Add] Click
+  Name 22t p X12FSIESIDE | Type MEH2t B Live Load (L) - [Add] Click

« Name 22t p LHRH | Type MEHZE B Fluid Pressure (FP) - [Add] Cllck_

« Name 22zt p 2% | Type MEHE p Temperature (T) - [Add] Click

J

nu

3. [Close] Click :m f.f.m .
Type Temperature (1) v
 ———
O|X| 5t& #H|O|A S MMtL|Ct.
M= Load B - Create Load Cases 715 - Static Load Cases®@IL|LC}.

0}7|M 2} 6158 HE Load Case=Z MASLICE.

XtE2 Dead Load, Il ESHES 2 Dead Load, IHE ESHSSIDEE Dead Load, AI2FHES2 Live
Load, XF%FOPESIDEE Live Load, LHRF2 Fluid Pressure,

2C = TemperatureZ AMASHL|CE,

SHE2 ol Bale) £ ol ZIHEMOIAM et X7, Q9 X7, 2& F7S M2 Holsty| 9k
MelL|ct.
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Tree Menu 2
MIDAS Tree Menu Task Pane imflini
le Element Boundary Mass Load

o . Self Weight v .
CIVIL NX II'B(SeIf Welght) Load Case Name

__I_I_I'aH x| 1. [Load] ¥ - [Static Loads] 12 - [Self Weight] RE 9 . |
= L 2. Mg 4H Load Group Name
+ Load Case Name: A& Default Ml . |
» Load Group Name: Default Self Weight Factor
+ Self Weight Factor (X5 #A|=): Wtz

< Z -1 (PR

- [Add] 22

o ) “’”

LoadCase X Y Z Group
PNES 0 0 -1 Default

Operation

M= Load & - Static Loads 15 - Self WeightQ!L|C}.
Self Weight 2/0f|A| Load Case Name = A&, Load Group Name = Default=Z &A&gfLIC.
Self Weight Factor= X =0, Y =0, Z = -12 =gfL|Ct,

Z Y= 15 YHot= Ol AHS0| A L2 2ESH| WELICE.

24X O|SE220M= E2et 2|n|, ZL0 et 2L STV 2{sl{of & == ASLICE

0| Z0ll= ©H| S&= sl Self Weight Factor
2 FIte = JASLICH

[

ZHSI7LE, HEO| MolE e SIS0
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Tree Menu Task Pane

im v

m’lm& Mode Element Boundary Mass _Load
Pressure Loads ~ n
pS| =L (A OF O
A E otE (& E.F U or)- At
© Load Case Load Type
CIVI L NX . [Load] & - [Static Loads] J& - [Pressure Loads] - [Assign Pressure Loads] LedtasaNore
x.l. *.l 2. STEP 1: 8Tt OHME 15 (2] EQF) xHst e E5H 8 -3
i —'-OH — Q4 e gIEo| AT EeHTop Halff 2o 24 e Loud ope e
Bl |
« M® HHF (Pressure Loads &): T
+ Load Case Name: i E35IE Default M - |
» Load Group Name: Default Optlans
. © Add Replace Dalets
« Options: (@) Add = —
« Element Types: Plate/Plane Stress(Face) PlatefPlane Stress(Face] v

Pressure on Plate

+ Selection: (@) Element

* Pressure Face: Face #1

« Direction: Global Z (HH| ZtEA| 7= qfak)

« Projection: (@) Yes (}¥ HHo| X0z &

|.§ I-OIE1

Foto] 315 = 8)

Selection Node  ©Element

* Loads: (@) Uniform
+ P1:-31.2 kN/m? (Of2{E &6t2 2 OfoLA Zf i)
H: [Apply] 22

Pressure Face : Face #1 v
Direction
Wector

Global Z v
0,0,0

Projection O Yes No

Loads

O Unifarm Linear
i
ke
K/me

P1 312
PZ 0
P30

P4 0 KN/me

OfX| BB ESIES

Qlafgict,
SEEQF2 Pressure Load 2 = HLICY
H'+= Load B - Static Loads Z1& - Pressure Loads - Assign Pressure Loads®L|C}.

AS MefBit,

Pressure Loads &0f|A| Load Case Name = O E£5}E, Options = Add, Element Types =
Plate/Plane Stress(Face), Selection = Element,

Pressure Face = Face #12 MEHSIL|CE.
Direction2 Global ZZ A&st11, Projection = YesE MEHBILICE.

8I=2H2 UniformQ2 £11, P1 = -31.22 =gt

Yo 2 AESH| MZ LT,

U 20l|l= ots SHEEIF N2 2 AT A o2l et 2 XESH=X] elgtL|Ct,
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MMIDAS
IHEE of 5 (=2 B A HH)-stH
CIVIL NX 3. STEP 2: 31t OHEE SkF (K| 2hd) RSt
i o A MEi: YE9| sitt Hit(Bottom Half) 7 24 ME]
?.—$—OH*_-I| o ME MN:

. LIOIT] HEE 919} S RIELICH
. o} ZIOIEA

« P1:31.2 kN/m? (212 Lo 22| X|gt gz

H&: [Apply] 22!

0|02 BeiA =)

Tree Menu Task Pane

Mode Element Boundary Mass Load

Pressure Loads - ’
Type

©Load Case Load Type
Load Case Name

e E5H 8 4l - |
Load Type Name

-

Load Group Name

Default v n
Options

©Add Replace Delete
Element Types

PlatefPlane Stress[Face] v

Pressure on Plate

Selection Node  ©Element

Pressure Face : Face #1 v

Direction Global 2 v
Wector 0,0,0
Projection O Yes No
Loads

O Unifarm Linear

P1 312 ki /mz
Pz 0 kh/m2
P30 ki /ma
P4 0 kh/m2

im v

22 Pressure Loads &0f|A] STt Abt QA S MEHSH|CE,

[ = |

HEH2 o S2t0|E2t S| FAISHL, SHSALTH P1 = +31.22 UZRILICY.

O U2 AlLtM of|F|Q| 2|2 BHS

Cat XA TRS BPH AFEots B2, oFF BiEstEat X|HtATE 80| S|
= J&I5| Hfof gLk

2= OfF|o M=

ALzt Bl asto| 2ol 2| XS elok= ¢

SIEROM 22 20| SE|= YE0[7| WE LT,

olzdoZ O|sSIA|H ElL|Ct.
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TreeMenu Task Pane
MMIDAS —_

Mode Element Boundary Mass Load

Load Group Name
Z£MH £ E 5}= (Hydrostatic Pressure) .=
Options
CIVI L NX 1. [Load] & - [Static Loads] 2& - [Hydrostatic Pressure Loads] OAdl Fsplace  Delete
2_ 1% Aﬁx{: Load Type
LXRBH A 38 € — v
 — = + Load Case Name: DHME38}=SIDE =
« Options: (@) Add I3
« Load Type: Linear Loads " Vi
+ Element Types: Plate i :

« Selection: (@) Element

« Direction: Global X Plate v

* Projection: (@) Yes

« Gradient Direction: Global (-Z)
3. STEP 1: & &% (Top-Left) xHst

1S 0| 71 Alet 1/4 7 ey T

24 Mel: 2l
stz gt oot
Selection Node @ Element
+ Reference Level (H): 0.2508 m (2] Z| ATt 7|F) Diection © | Glabal X ¥
+ Constant Intensity (Py): 0 kN/m?2 ke o
+ Gradient Intensity (g): 124.40kN/m3 Loads
4 ppp] 24 o
FReference Level(H)
0.2508 m
Constant Intensity(Po)
(] kN/m3
Gradient Intensity(g)
124.4 /e
ZMH O ESHES 2 Hydrostatic Pressure Loads 7|s2 0|2¢L|C}.
== Load B - Static Loads Z1E - Hydrostatic Pressure Loads®!L|LC}.

Load Case Name = O ESIESSIDE, Load Type = Linear Loads, Element Types = Plate,

Selection = Element, Direction = Global X, Projection = Yes, Gradient Direction = Global (-
Z)2 ALt

0| S2t0|=

FIF

A= dEH1/

D
-1
18
=
Ot
o
mjo
118
1®
Ot
rr
o
3
118
=
n

-

Reference Level2 29| | ATt X HE 7|&=0Z MASI11 Constant Intensity= 022 SL|C}

Gradient Intensity= =0Id| L2} S7t5H=

JI>+
Hﬂ
18]
N
Ho
N
EN
o
isN
s
o
m[o
o
il
ot
-
il

ZHEY2 R0 A TEo| HITo| 22, FHEZ B S F=o| =0l 0F BfL(Ct.

184
i
ot

of

rl_r

S S HTL 2 S WHOZ MESH=X| HIEA| =HQIRfL| LY,
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MMIDAS

=M 0j & £ 5= (Hydrostatic Pressure)
CIVIL NX 4. STEP 2: 5ttt 2= (Bottom-Left) Xist
e . @4 Mol FEO| [ BiEH 1/4 7 M
:I'I'EF—OH —.li . oY

+ Reference Level (H): 0 m (22| &Y 7|F)
+ Constant Intensity (P): 31.2 kN/m?
» Gradient Intensity (g): —124.40 kN/m"3
+ 2d: [Apply] 23
5. STEP 3: AEt 2 (Top-Right) Mt
D UEQ F MTh1/4 7 MY

>
m
4o

o ¢
Wb g
P
i

[
1)

oo

.

ot

+ Reference Level (H): 0.2508 m (22| X[AlCt 7|F)
« Constant Intensity (Pp): 0 kN /m?
+ Gradient Intensity (g): —124.40 kN/m"3
+ (HiCH 2Eo|= 2 Oto|iA)
+ Hd: [Apply] 8

TreeMenu Task Pane
Node Element Boundary Mass Load
Load Group Name

Default ~8
Options

© Add Replace Delete
Load Type

Linear Loads ~

Element Types

Plate ~
- E3
/ ; i
eas/
/
p =]
/
“
] -
Selection Node @ Element
Direction Global X v
Projection Yes ©No
Loads
Gradient Direction
Global [-Z) v
Reference Level(H)
0.2508 Im
Constant Intensity(Po)
o kN/m?

Gradient Intensity(g)
124.4 kN/me

PI_ _—I.I.OEI()” I-% IE=|'<'5+|__||_-_L

[2tM 22 37|9| Sk=0|2HE Gradient Intensity 257t E2tE

O EHAIMM &ob7| 2 BE2 R -ILIC

FED X OE B SA SO Z 0| HE|I} £|ojof SIEE,
Al EIgtLCt,

O= Reference Level2 XAt 50| ZIEH M S

$ 2 SRi0)M 5 WS

In

—
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——as TreeMenu  Task Pane img
PMiDAS

Mode Element Boundary Mass Load

£H 0j4 £ 5t (Hydrostatic Pressure) s

Default v ’
CIVIL NX
5. STEP 4: 3¢t 2% (Bottom-Right) ZHSt © Add Replace  Delete
D~ . A MEH: Q|EQO| o ElCh o AMEH Load Tupe
;XOH*-l 24 ME: AE0| R B 1/4 H ME] — -
==~ o5 gt =
FAS E
« Reference Level (H): 0 m (&2 & 7|F) WA, s
« Constant Intensity (P,): —31.2 kN/m?(gtcH gfsto|2 2 ofo|LA) 11
« Gradient Intensity (g): 124.40 kN/m"3 :;:H

Element Types

Plate v

/”
“
5 -
Selection Node @ Element
Direction | Global X v
Projection Yes ©No
Loads

Gradient Direction

Global [-Z) v
Reference Level(H)

0.2508 im
Constant Intensity(Po)

o kN/m?
Gradient Intensity(g)

124.4 kN/me

= ol=50| HEdt:

Hydrostatic Pressure= 7|& =0[2} 7|&7(2f0l 2} 5t 27t H2FX|7| Zol], izt 21
ZUX| Y10 515 B B2 A2 o &elst= 10| Z2ELCY.
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fee Menu  Task Pane

mm lode Element Boundary Mass Load
Pressure Loads v u
X2k otE (=2 A/51H)
C IVI L NX OLoad Case Load Type
1. [Load] ® - [Static Loads] 2& - [Pressure Loads] e
? ILH*-l 2. STEP 1; Ach X{2kst= xHsH AEEE Ml - |
—l—o _I . R_._ JEH QI;IEOI AH:._|' K*Hf(Top Half) :r"g‘ ﬂi |AJE_|H Load Type Name
o M5 MF (Pressure Loads £): =
Load Group Name
+ Load Case Name: A1&3stE Default 4l - |
* Load Group Name: Default options
. O Add Replace Delete
+ Options: (@) Add
A Element Types
» Element Types: Plate/Plane Stress(Face) [ e —

« Selection: (@) Element Pressure on Plate
* Pressure Face: Face #1
- Direction: Global Z (K| ZtEA| Z *”@)

* Projection: (@) Yes (H& HE0|| 202 EF3l0] 515 ME) oI5 3f U=A:
- sEgtYE
* Loads: (@) Uniform Selection Node @ Element
- P1:—9.8 kN/m? (Of2HE T522 Dojlf 2t =) i
. I?gl [App|y] E-EI Wector 0.0,0
Projection QYes No.
© Uniform Linear
P98 VkN/ml
Pz 0 kN/me
P30 kN/me
P4 D EN/me
=1} OF&EIHX| 2 Pressure Loads 7|58 AFRELICE.
Hl7=
TT =
Load & - Static Loads & - Pressure Loads - Assign Pressure Loads®L|C}.

2 AT A QAE MEISET oad Case Name = &S5 O 2 M BiL|CE,

SIES2 Of2f gigfo 2 2230 Z P10|= -9.8 2 lsdeiL|C}.
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fee Menu  Task Pane

Rﬁlm lode Element Boundary Mass Load
Pressure Loads v u
2F 5= (A oy 1 =
FotE (2 /5t e
C IVI L NX OlLoad Case Load Type
3. STEP 2: sttt X1kt (IIHI_I‘ I:|I_|-E_,1|) st - Load Case Name
? e Ad « Q4 MEf: pIE9| 5lT Hik(Bottom Half) 7+ @4 MEY AT ol |
—I—OH _I . )\."_b'l_ ).k:.jgl “ Load Type Name
« (Load Case 5 Lo{x] 452 S8 ) - |
088 Gioup Name
* 6"-‘? a %!Ej' Default ~ !
+ P1:9.8kN/m? (/2 L0 S2|= Hi2{0|2 2 Z&{A) /1 optians
. )élagl [Apply] %él . O Add Replace Delete
t Types
Plate{Plane Stress(Face) ~

Selection

Direction
Vector
Projection
Loads

© Uniform
P1 98
Pz
P30

P4 Q

Pressure Face !

Pressure on Plate

Node @ Element

Face #1 v
Global Z ~
0.0,0
O \es No

Linear
| Kii/me
kN/me
Kii/me

kN/me

2 SHet et @ A MENSET QHof| A AFE S Pressure Load 882 |XIgLIC

Q2 S0l AL Of2) W, shei 9| WO o1F0| SOIZ=A 2ol
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MMIDAS

xH ol ()

Tree Menu  Task Pane

Load Group Name:

Node Element Boundary Mass Load

Default |l - |
Options
CIVI L NX 1. [Load] & - [Static Loads] J& - [Hydrostatic Pressure Loads] Gk B g il
OE MX. Load Type
?‘x.SH*.l 2. S8 H%E: Linear Load v
1 L - Load Case Name: XISt SIDE e
Je—F—
* Load Group Name: Default p::..,.m "

« Load Type: Linear Loads
* Element Types: Plate
+ Selection: (@) Element

Reference Level(H)
0.2508

Constant Intensity(Po)
o

Gradient Intensity(g)
32.041

Element Ty
+ Direction: Global X Plat v
« Projection: (@) Yes P
+ Gradient Direction: Global (-Z) =
« Reference Level (H): 0.2508 m (22| Z| ATt ZHE J|F) i
+ Constant Intensity (Py): 0kN/m? (ATt M= 8150
3. STEP 1: Z= =M (Left Half) T3t e R
Q4 ME: SO 3% Huk(Left Half) 72 TA| 2 oie Glabal X
IR e o e
+ Gradient Intensity (g): 32.041kN/m3 (E2{A Zk: ZtS0M 5(+X) 22 0| @) Loads
4% [Apply) 2 e

kN/me

kN/me

XiEkorsof|

olst ZHE Q2 Hydrostatic Pressure LoadsZ /24gtL|LCt.

== Load B - Static Loads Z1E - Hydrostatic Pressure Loads®!L|LC}.

Load Case Name = XIZF5HSSIDEZ AX oI, Load Type = Linear Loads, Direction = Global
X, Gradient Direction = Global (-Z)2 A& gfL|LCt.

Al

-

=Sy

il

QAE MENSHT Reference Level2 &2

AICHO| M= ™ XI12F5HS0| 00|10, StHto 2 242 FJtsh= "EHO|Z 2 Constant Intensity= 02
2 =11 Gradient Intensity 32.0412 2igtL|C},

IEO|M= oFS0| 2 S Wk, &/ +X L= AZoHof L.
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MMIDAS

Tree Menu  Task Pane.

Node Element Boundary Mass Load

Load Group Name
) Default - |
Options
C IVI L NX . : (Right Half) x5t 0 Add Replace  Delete
?_ x-é-H *—| . Ef: 2|20 2 FMuh(Right Half) 7 TH| 24 MEt “L“ ”“ims =
= -1 . .

Origin Level

Element Types

Plate v
E3
EA/ |
,/ |e2
i
or"'—-,,
T
Selection tode  @Element
Direction : Global X
Projection O e Na

Loads

Gradient Direction

Global (2] -

Reference LevelH)
0.2508 m

Constant Intensity(Po)

Ciat giasko| HICHO|Z 2 Gradient Intensity2| 2S£ HIHE -32.0412 Y& SL|CL,

LE0| M= o5tF0| 2t 4l wiek, & -X Hefo = Zg6l|of gfL|Ct

ZHIE2 Bz F 7t IR X Lt}

[[2tA ZtF L} RF 25 Qs §|, 6tF 2t HI| 2t SA S Foh=X| BHEA| 2HQIsHof ShL|Ct,
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MMIDAS

CIVIL NX

1.

[Load] & - [Static Loads]

L (Internal Pressure)

& - [Pressure Loads]

?_x-é-H *-' 2. A iR Py = 1.6 MPa = 1600 kKN/m?

-l | 3. M2 M gl 31E Rt
o QA MEH: CHET| [Ctrl] + [Shift] + [A]S =2 215 22 FA| 24 M
+ M2 MF (Pressure Loads &):

+ Load Case Name: LH2}
* Load Group Name: Default
« Options: (@) Add
* Element Types: Plate/Plane Stress(Face)
« Selection: (@) Element
* Pressure Face: Face #1
« Direction: Local z (42| £=Xl/# A dish)
- SE A

+ Loads: (@) Uniform / ,% ‘5‘ \
+ P1:1600kN/m? e =
Al [Apply] 23 (/( 7 w - f )\\,
\ /
\
o

Tree Menu  Task Pane

Node Element Boundary Mass Load

Pressure Loads v u
Type

O Load Case Load Type

Load Case Name

L2 /8
Load Type Neme

-/

Load Group Hame:

Default v u
Options

O Add Replace Delete
Element Types

Plate{Plane Stress(Face] v

Pressure on Plate

Selection Nade

©Element

Pressure Face : |Face #1 ¥

Direction

Local 2 v

Vectar 0,0,0

Projection Yes

Loads

© Unifarm
P1 1600
P2 0

P3 g

Pda 0

O|X| LHgfS U=d=tL(C)
H|+= Load & - Static Loads 1
A Shell A5 MEHBIL|CE,

THEF| Ctrl + Shift + AS AFESIHH TN Q45 MEd &= JUELI|CL
Pressure Loads &0{|A Load Case Name = L}
Selection = Element, Pressure Face = Face #12 MEHEIL|LCE,
Direction2 Local z2 M&gL|CE,

SHEEZ2 UniformQ 2 £, P10j| LIRIZES =BL|CY,
kKN-m Ct2| 7|22 2 LY 1.6 MPa= 1600 KN/m2IL|LC}.

LHolA 7He SRt A

rlo
of
of¥
tob
[l
H
14
E
o

& - Pressure Loads - Assign Pressure Loads®!L|C}.

2 Element Types = Plate/Plane Stress(Face),
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Tree Menu  Task Pane

MMIDAS

Node Element Boundary Mass
o Element Temperatures
2 51E (Element Temperatures) I
=
CIVIL NX 1. [Load] ¥ - [Temperature] 1& - [Element Temp.] O}0|2 22! a——
ad Group Name
?‘xaH*1 2 k“‘:l Mx* Default
et e | . 94 MeE ThEF| [Ctrl] + [Shift] + [A]S £21 9 DY K| 24 Me ostons
« Load Case Name: 2= Ll LiELL
-+ Load Group Name: Default LAERRRE

Initial o

« Options: (@) Add
« 2% g(Temperature) &2
. Initial (£7] 25): 0 [°C] 2
+ Final (21& 2k): 55 [°C] —x

Al =L 5) 3
[Apply] 2 e

Final 55

2L 5= Element Temperature 7|SQ =2 QagtL|Ct.

M= Load © > Temperature 1Z - Element Temp.ILIC}.

MH| QA S MENSIT Load Case Name = 2%, Options = AddS ME4SHL|CY,
2L Zt2 Initial = 0°C, Final = 55°CZ {&4gtL|Ct,

O|tHH Of|F|0| M= R At 5528 ME%H AYULICE

2ESE2 e AAX 0| w2t 220t I A HEFELICE

2250 3@ 2240| 3A| LIEILLD, P20| TR SBECE HQ|R LIERILICE

I

[EtA 2E5tE2 ZotEA0M Sk SHE ofL|2t ek He|of BT S| =Hldhof BfL|Ct.

o o
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MMIDAS

6% =&} (Load Combination)

CIVI L NX 1. [Results] & -> [Combinations] I& - [Load Combinations] > [General] &

- 2. STEP 1: LCB1 (g =71 / LOAD COMBINATION 1)
ARSI A 52 LOA
| + Load Combination List:

+ Name: LCB1 | Active: Active | Type: Add
» Load Cases and Factors:
« XE(ST) 1.0
« LH(ST) 1.0
3. STEP 2: LCB2 (2|2f =71 / LOAD COMBINATION 2)
+ Load Combination List: e

General _ Steel Design | Concrete Design | SRC Design  Composite Steel Girder Design  Seismic

« Name: LCB2 | Active: Active | Type: Add Lo Comisnaion Ust

No Name Active Type | RE(ST)| WERaIF(ST) WHESFSIDE(ST) AUsiE(ST) s SIDEST) WR(ST)| 25(ST)

. - | 1leB1 lActe Add | 1.0000] | | | 110000
Load Cases and Factors : 2/lcez [Active As 1.0000 1.0000] 10000] 1,000 1.0000]
| 3)L.c83 |Active | Add | 10000 | [ | 10000
o XE N aliced Active Add ["10000] 10000/ 1.6000] 10000 10000/ 10000 |
(ST) I 1.0 [ 5/LCE5 SRR | Ada | 10000 1.0000] 10000] 10000 1.0000] 1.0000| 10000

- DHMESHE(ST) | 1.0

. DHMESIESide(ST) [1.0
« XHFSHE(ST) 11.0

. XH2FSESide(ST) 1 1.0

Results B - Combinations & - Load Combinations - General B{2IL|C}.

HX LCB12 M-t

Name = LCB1, Type = Add, Load Case0i|= Xt&2t LIS 22t Factor 1.022 F71efL(CE
LCB12 Lig = AEE ZgLICE

CHSOZ LCB2E MMEHL|Ct

Name = LCB2, Type = Add, Load Caselll= X5, HEESIE, Il ESHESSIDE, AHaFsts, AHakst
ESIDEE 25 Factor 1.022 FItgiL|Ct.

LCB2= 22 = HEE Y YULIC
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MMIDAS

6% =&} (Load Combination)
CIVI L NX 4. STEP 3:LCB3 (XI5 + 2% s x71)

ILH*-I * Load Combination List:
=B PS!

« Name: LCB3 | Active: Active | Type: Add
» Load Cases and Factors:
« XHE(ST) 1.0
. 2E(ST)[1.0
5. STEP 4: LCB4 (XA 315 =8 =2 - 2= H|2|)
» Load Combination List:

+ Name: LCBA4 | Active: Active | Type: Add |

General _ Steel Design | Conurets Design | SAC Design  Composite Stee! Girder Design _ Sefsmic
« Load Cases and Factors: E o
Wo Name Active Type | RE(ST)| MR {ST) AEEaE SIDE(ST) AU aE(ST) e % SIDE(ST) 4R{ST)| 25(ST)
= I Ticet lAcve  |Add | 10000/ | I I T 0000] I
st(ST) [1.0 2|Lcaz TActive Add | "1.0000] 1.0000] 10000 1.0000 1.0000] |
4 | 3)L.c83 |Active | Add | 10000 | [ | | 10000
- IjMESIS ) 4llcad Aoe __Add | 1.o000] __1.0000] 16000 16000 B I
HE (ST) l 1.0 L3 6(LCBB VSR [ Aod | 1.0000] 1.0000] 10000 10000 10000 10000| 1.0000|
*

+ OHHESHSSIde(ST) [1.0
+ AIBHS(ST) 1.0

+ XI2¥SHESide(ST) [1.0
- LH(ST) 1.0

Ct22 LCBARIL|CE.
LCB4= 25 Mgt FM| 5ts Z=QILICt.

ZE X5, (I ESHS, 04 ESHESSIDE, XH2fots, XI2HSHESIDE, LHFE 25 Factor 1.022 Zaiet
L|C}.

LCBA= 2= M2l HEiol|lM T ot 28 HE= 2feldts EXLICE

45



MMIDAS

6% =&} (Load Combination)

CIVI L NX 6. STEP 5:LCB5 (MA| ot& 28 =71 - 2 I3
e * Load Combination List:
SEIS

« Name: LCB5 | Active: Active | Type: Add
» Load Cases and Factors:

« XE(ST) 1.0

+ OHMESIE(ST) | 1.0

- OHMESIESide(ST) | 1.0

« KSHE(ST) [1.0

e
. X1281ESide(ST) 1.0 [ oxoomiostirs . ox|
__General _ Steel Design  Concrete Design  SRCDesign  Composite Steel Girder Design Selsmic
o LHRH(ST) 1.0 e
[ No | Name “Active Type | ME(ST) WERAFST) A5%ESIDE(ST) A% (ST) A3t E SIDE(ST) UR(ST) 25(ST)
[=3 Tleat [Actie. |Add | 1,000 | | | 110060 I
¢ I—E(S-r) | 1'0 2|LcB2 |Active Add 1.0000 UDUO 1.0000 1.0000 1.0000
' | | 3/LcB3 |Active ] | 1.0000] [ | 1.0000]
C| . =2 4{LCB4 Active Add 1.0000 DDO 1.0000 1.0000 1.0000! 10000
7. ©71: [Close] 23 7] ioes SRS Ao B o000, T0000] T0000] 1 6000] 1680
%

LCB5:= 2= 77kK| Zetot FK| ks =2 IL|Ct.

LCB5OI= XHS, (1M ES1S, 014 E81ESIDE, 1281, AI2sIESIDE, IR, 2 £2 2% Factor 1.0
o= Fytect.

(@)

i =3PN
| xgie A

=

| S ZELEHoA 2] TH| St He|E =felsty| 9ieh ZetLICt.

CHot

-
=
_>.:

ordE2 LCB5Q| 2[tSEls U= AMgdtk= A

S\
o
<

oC
=
i

OHME AH0ll= LCB1Q| LHFS3 Tt LCB2O| 2IASHS 22t FEA AHSHLICH

LCB5= ©A| Zgtol|lMe] 32t von Mises S7+83 S &0ldh= Ex HEEQE O[8HSHA|H ElL|Ct
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MMIDAS

BA H|H = tlet stsxgfel ks %t

CIVI L NX 1. [Load] & - [Create Load Cases] - [Using Load Combinations] £l

ogt
OF
—
1z

M 2. M2 uY (et )
?‘ OH . wistst 3 J— Selected Combinations
— =1 X} MEtf: 21 (Defined) S20/|A HEHS 315 8 (LCB1-LCB5) MEY
Defined Combinations Selected Combinations
RE0|&: 3L [ -> | ol EE 52| R&(Selected) SECZ 0|5
+ O|E XIH: AlEx}(Prefix) 20l N & (*‘ A/ NLCB1 FElZ XEE)
G2 Zgh ol 7 24 N3 &l

3. H&: [Apply] 22

Load Case & Design Combination Name N
Design Combination Generate Position Concrete Design v
Select Loads
Bl A1 A5H
1 To B Self Weight B Pretension Load
B Nodal Body Force B Tendon Prestress Load
B Nodal Load
1. Perform AnaIyS|s (F5) £ 22! @ Specified Displacement
B Beam Load

B System Temperature

B Nodal Temperature

B Element Temperature

@ Temperature Gradient

B Beam Section Temperature
B Prestress Load

Check None

Close

[HekA JHE otEe| Mol AtE thed =8

of
rr

E
r|6
m)-

| X[2EAS2 XFO[7} & = RUSLIC
== Load B - Create Load Cases - Using Load Combinations2IL|C}.

21Z Defined SE0|M LCB1EE LCB57HX| MEHSH D TR0 SHMHE 52 LEZX Selected S5
O 0|55t ApplyS SEITtLICE

J2{H LCB12 NLCB1, LCB2= NLCB2MEH MZ2 FH o57(0[A2 M EL(CE

OfX| o= +AHStASLICE 3l =
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MiIDAS

CIV|| NX Result Verification
> _'l' A Civil NXO| A LHFS 21} 2|t 838 FEstD Al AbA A AT}
=24 Hlwsto] AnE HESITH

MIDAS
CIVIL NX

MIDAS IT Co,. Ltd

OfX| ol ZutS =elotASLIC Bt MM 7t SR8t A2, odxl 22| SXof| &3 oH S
HE2 & AUXE Z=d| TSt AYLICH.
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MMIDAS

=
[=)

CIVI L NX &l 2 X1} of| AbE|= ot 2 = (Failure Mode)ol| 24 MEsH 23 MRS MEYSIH HE
=
2

2 ME(Components)

1. £Z% 23 (Normal Stress) : 21&(Tension) & t(Compression) 1S

& 21 We(Hoop) W40l olgt v J{SS TBHOS Tt of F2 AS.

2. Htt 89 (Shear Stress) : 0|112{F(Sliding) % ZI'H % (Angular Deformation)
(Distortion)O| 2Mst= FALE HEY mj =l

A Mch(Punching Shear) Mg HAES of 8.

Components
Sig-xx Sig-yy Sig-zz
Sig-xy Sig-yz Sig-xz
Sig-max  Sig-min © Sig-eff
Max-Shear

+  Sig-zz: #(Shell)o| F/H YO Z XBol= X 2. (UE AU of2 22 siMol M= BH 33 ¢

+  Sig-xx & Sig-yy: 27X thHO| #M Bisto 2 X238H= X123 (Direct Stress). 22 814 Al Sig-xx= =

Sig-xy (BILH FEH): 57 Eigiol M WOR Aot %TE 32 MR ool Het 0ln2fEs fus

Sig-yz & Sig-xz (M| FEH: o] =7 gskOut-of-plane) 22 ZHEst= Tt 23], ZHXQI 615 TFOZ QI3

HENZ 715t S4=E

s
2
=
=
N

=MIDASIT Co,. Ltd

20| LIRE 7255 A 2H=F] Fels =2[RSLH T

Sig-xx2t Sig-yy= A0 xx, A|Z10} yy2| 2FXI0|H, Normal Stress &

ciiol p1 Wilom Hgo SeH0l0) 28 w0l uie s Safo] Zxree

g QuIBH|Ct

Sig-xy+= Al20F xy2| 2kX}O|H, Shear Stress & 'HTH S&'QIL|Ct £xf £HHO

8= S830|H, M= LIRS 0|1n2E S FESIH 249 ZIHY S HEl
9I|__||_'_|-
(= .

45| g2{Lict, 21
QIF L ot

B oz

UT2fES S
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MMIDAS

CIVIL NX

|-=|k|

(L |

229 Al

='?o—|

1 M2 (Components)

89 (Principal Stress) : Z|CH/Z| & FS2 MEl

1t 20| Fd(Brittle) T+2|E Y7 |= M=ol 2T ZE LW o2

£ DS of XHEOR AS.
) 22 JIRIE Y 2 2% 23 Xzl IR

Sig-max (%] F=28]): Ct= 23 AEiE 20{2] Y(Mohr's Circle) 22 SHAMS uff wAlst= 715 2
+

Sig-min (14 £S=): 2%14 745 2 84

SdEL M I|E.

-~

4. =%} ot& X|E (Failure Criteria) : 4/%| M xie| eh= ol otn| THd

Sig-eff (& 28, von-Mises Stress): Lt AElQ| 23 222 48 mj 0
OF ghitst Aztat gt 2kt 22 H4A M Z (Ductile Material)7t 25X O 2 27X (Yield Point

CHEX 0| T SHAIROl ObF A TJ} X| 2.
Max-Shear (X/cH HtH 22, Tresca Stress): 24 LHOJ|A] 2HAst 4 Ql= A|CH Mt 23 ZH 34

Z-0|H2(von-Mises) ELt HS E4-HO 2 HIISIUAL & 0f 47| K| B2 E8.

)oll &=

4

| otz mpa|L} 242 (Buckling) XMt

|20l w2t 'S7te] 1% S (Equivalent Stress)’

SR B 71

Mol HIE

2oLt Mt ot

=MIDASIT Co,. Ltd

—

- Sig-EFFi A0} o|HE[H (Effective)2| 2XI0|H, von-Mises Stress &
MEfS| =gt& el 3

O_I_
T2
S MESS AsHOR TEIN, SUt9 15 30z

0[0

fot

—

F2 GO 32 0£S TEHE Tk o|20| cHEXel Bt K|ER LI

HiH 25 5H50| 2
o

1
stolst|C},

e [ B — |

|]|-X|I1|I-O§ 2t I:II-

o o] =

I*I

sto| 221
Z=™MoZ

o Mo

I.

=
A

AL
Qo
=

rot I
g

-
—

|Ct.
|

n

LT
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Tree Menu  Task Pane

MIDAS Named Plane
Named Plane 4§ o ) il
Plane Type
3 Point:
CIVIL NX 1. [View] & > [Vew] & - [Named] - [Named Plane] £2! . ::s
o ane
7:' J_I_I' = *—l 2. B gl © %-Z Plane
=l (L | + Plane Name: Mg Hoio| 0|22 212 (0f: CENTER) -2 Plane
+ Plane Type: HtHo| Wiaks MERBIL|CE
Y Position :
+ (@) X-ZPlane: 2| % HIEH(YX)0l| $-EIQ) HTtHE = ol MEH 205 L
+ Position 8%: Tolerance |0.001 "
» Y Position: Z1tE 2fQIst0xt sH= 2|X|Q| ZEE 213 (0l: -0.5 m)
+  Tolerance: WHO| THE! - =/QA9| 2k HQZ XX (7|22 0.001m)
3. &7} [Add] 28
Plane Name Plane Type
CENTER X-Z Plane

Operations

add | Modity

lim i)

Plane Type2 X-Z Plane2 ME{SIL|CE O] WH2 o] dlef = Y=0i| 2|0l THHIL|CE
Y Position2 ZIE 20I5t A2 X E =Lt
oA E ZE SAE 2K 2l -0.5 m SIXIE AHSELICY

O|ZA| Named Plane2 2t£0{ =™ F0|lA Cutting Diagram= 0|24l THHAS| 22 2L E 20|

8 4 QIBLICY,

ZotE A0 M= Thes| A[oigfth 2= AR of BHHA S20] offH ekt XM LHSH=XIE
20| H= 70| =Q&HL|C}.
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MMIDAS

Civil NX sl Z 2t == 5l o HE

CIVIL NX

o nI=PS| "
f ters Lhet Zetofafel 2 g2
EJ—l'._ = '
f olges olgt Fploj Mol 2 g
fitfe g3y g LierSent o etgeol Bt
£ olxzE Mz 242
S.F otEg fal(fr + f2)
zt= oty Q=2 HE AL g2 B2 WH|, TR Al ZHZBA
a 25<SF
wAPS 22 ECof|HXIA|Me] 7|=7|&E A XX
b 09 20=<SF<25 O7]M, ¢t Tl XIA O] 71&7|E ®M7E, ®
29Z0f 2t A Aketo
OFHE(S.F) = =2 oIEZ
c 0.8 1.0 £SF<2.0 il =a ks et e
(1: Ui, f2: oleiget )
d 07 SF<10

=MIDAS IT Co,. Ltd

AN HAo 2 He|gd o Rt S Feleh A LT

Of Zt2 LHE Z=ef2l NLCB10j|A ol Aot SHS F=3lM ArSELICt

LCB20|IA] 2Hefo| IFiars S2ig ZxaoiAl ALSBILICE

Of Zt2 Civil NX s Zt0f[A] Lt 20| OtL|eEh, Mz =4 E= MEAAHUM =Helsh= 2 ILICE

|
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Tree Menu  Task Pane

MMIDAS

ons Deformalions Forces Stresses

o o= =L O Prone-stress/Pate Svesses v | [
LHQf =74 (NLCB1) I st 23 ZHE I
C CBS: NLCBI Ml |
IVIL NX 1. [Results] ¥ - [Result Display] - [Stresses] > [Plane-Stress/Plate Stresses] Step v
" A‘I xE:‘ Mx{ Stress Options
ecln WS 2 4
[ — | 3. Load Cases/Combinations: CBS: NLCB1 (A& +LHE) e
4. Stress Options (23 A& J|F):
Element ©Q Avg. Nodal
« ZIHE7: (@) Local (HE 24 XM ZEA 7|F) A5, Nodal Actve Oniy
H|0[E{ 9/X|: (@) Avg. Nodal (BE H# S) o Bottom
Both Sides. AbS Max
o« EH X[ (@) Top (& AHRH) Companents
5. Components (SH H&): %= (et Cta
(@) Sig-yy (Hoop Stress) s
6. Type of Display (Al2{st SM): ::1':“ Lmo
¥ Contour: EEI-Ao-iﬁl. (221 HE AHA" EA') Type of Display
« M Legend: &3t (K| Ha| EAl) u::". :a:,:; =
[ Cutting Diagram: #4%} - [...] ZE tHH(CENTER) XI& — : mm:m.
ieia point [l
@ Cutting Disgram [
PD
Up = E

LiRt P = 1.6MPa, & D = 495.2mm, M t = 6.4mmE
op = 61.90MPa

O|M| LHRf =] ZutE =elstSLICE

Z21 H|'5=0i|A| Plane-Stress Plate StressesE MEiSI
NLCB12 Xt&2t LHRO| & 2t-8dt= ZLICE.
Stress OptionsOliA= BtEA| Local2 MEHSILICE.
MY 2zt 7HA 7|EC = EH 2to| et 33 S M| =elsty| oE 7| miELICt.

O|tH BEIO| M= local y k0| 2IFHSI0|2 2 ComponentsOAl= Sig-yyES MEHSHL|CE,

Z0tE EH NLCB10{|A RFSF 83 Sig-yy7t 61.24 MPaZ =QIElL|CE,
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500 ZZ0|A LHY P = 1.6MPa, L& D = 495.2mm, FH t = 6.4mmE HE
StH, 0, = 61.24MPa YLIC}.

Civil NX Z21t= 61.90 MPaO|E 2 £H| A ot o & 2 X|gtL|C}.

[hEfA LHQ Qi=d2k, &t T, 28, 24 ZEA7F HEHoHA| B E A= fthet &
olA| |C}
VN — | .

LHRH Z22t7t O[22tz 3| CEH M M| 7HX|E =2felsof BiL|Ct

A, LAY EHel7t Sh=X], S, Shell FHZt Sh=X], A, A=k 33 22
M2 210 Q=X L|Ct,
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Tree Menu  Task Pane oo
RMiDAS

pns Deformations Forces Stresses

olx S © Piane-Stress/Plate Strasses v
Qg ZZI(NLCB2) flF Wak SH HE i
CBS: NLCE2 v
CIVIL NX 1. [Results] ¥ - [Result Display] - [Stresses] > [Plane-Stress/Plate Stresses] i S
N Stress Options
7:|J_l_|' (= *'l 2. oiM Hup =2 MY
=l (L | 3. Load Cases/Combinations: CBS: NLCB2 (A5 + i E +X[2F5HE) >
4. Stress Options (83 A& 7|F): . .
lement Avg Nodal
« ZIHE7: (@) Local (HE 24 XM ZEA 7|F) Ao Neds Actie onli
« Olo|H 2/%l: (@) Avg. Nodal (BH "W S3) oop e

« 2 9K (@) Top (& 45H), and (@) Bottom (& sH2H)
5. Components (23 H&):

* (@) Sig-yy (Hoop Stress)
6. Type of Display (AlZtst SM):

. Contour: 243} (83 2 M4 HA|)

» [ Legend: 43} (X| Hal HA|) —16.54 — 14.67
Op = |/

Type of Display
Bcontour: [ Coetorm [
vaues [ @Legens

| = 15.607MPa animate [~ Undeformed

[ Cutting Diagram: 243} - [...] ZE TH(CENTER) X|§ 2 sarores B8 o0 0ot [
tieid Paint [l
19 Cutting Diagram [l
nEs
Sig-yy-top (A=) . a L Sig-yy-bottom(glZ=s d

NLCB20= XI5, (N ESHS, M IHEESIS, KI26tE, ZH K12FstE50| Zetz|0] JELICt
LHRY AEQ} OFEVIX| 2 ZHEA|= LocalE MEYSHD, AFHSE S39QI Sig-yyE 2elgtL|C}.

Crat

—

o

|OI-
=]

rlo

Lot S| 2HHo)| 2lS et

[}2}A Top2t Bottom S88& 25 =QIsHOf gLt
BUE BH, Sig-yyro, = —16.54MPa, Sig-yYpottom = +14.67MPa L|LC}.
Topzt Bottom?| 57t HIHZ LIEH F= 2 2|0 2lsh 2

O Zdist QICH= Q0= = == R

oot

QY S HE2 Topt Bottom At0|9| Hito = AHlAbefL|Ct.
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OTop—OBottom
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Load Cases/Combinations
CBS: NLCB3 M |
Step
Stress Options
© Local
ues [Curentucs

Element  © Avg. Nodal
Avg. Nodal Active Only

sitive Negative
Vector Scale Faclor
Length 1.000000
Thickness 2

Type of Display

Gconour B coeom @)
vaves [ @iegens [
Animate [ [ Undeformed

mirrored [ = oisp.opt [l
Yield Point

Zeiel NLCB3 Z1tL|Ct.

SCOES YOI HBER 2N, BHO| LO|YHOR WA U2 TAY 1) FYY 32O LY
EFErLICE

Tletk 2522 HEOAS 2UZEst 2210l Sig-yyt OfL|a} Xukst 9210l Sig-xx2 81| EelsHo}
oI-|__||_'_|-
= .

O|H ZMtE HH Sig-yy = —0.62MPa Sig-xx = —0.00014MPa IL|LC.

£ 93 05 0§ XA LtE

W, £5| et =2 79f 00 7R ELICH.

1

A2 RF7} OtL[2t, oIl Of|F| RN =g f&22 0] Aol gi7| W= ILICE.

ZEotE2 HE WHAF(H L St SYLE AR WY + ACH SH2 I LUSHK| ¢

HICHZ ALt PN E =2 HevF FAE|0 QIH, TAL 2ESHAMRl 6, = EaAT Of 74t

55



-
3

50| SHECs He|Z LE

0] He| giceb=z 25

SRS

1Z0|2, EAM}

A
(il

2 ZHEOIME A, Tt0IE,

Al A
= =T o
FeF= FLIL.

~
(=]

Aok P2t X|

IHEES

o HH
gy

HIS
oo

= Sig-xx &
rLICtH

R

F

et 2EES HES of
S
|

sted, {uteis

55



—— Tree Menu  Task Pane imfini|
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