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Artange Section =]

— Order

& Creation

" Mame

" Location

" Effective Area

" Iix (Moment of Inertia)
& Iyy (Moment of Inertia)
Ity (Product of Inertia)
€ 1 (Tarsion Constant)

R Colurnn
—

<E21-(1)>HeFI & x EHE

I 1

<BE21-(2)>3 5 HEF| BT

LE<IEI21-(L) 1 HEB AR T 0 1T HE 275 1 (Creation) U HE 51, Rowk: & A\ 1J5 4 i Applyfze il . HoHE
HlgE Fan<fE21-(2)>1 7w
VB HE S ] LU SE AT (Row)RI A (Column)fg AN 4. W R A AL AL (0), #2722 AshiE
Ho AT TH, k2 AT UL 2 BT AT HE81

B

ELAL DL planefiline 2 A i (K S, B 1 KBS L e R (AR — 2
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FELINeR T o4 T #4725 SP GRI B 1) % Ty RE B A% IS Bl i TR AT T 22 181,
F B R L s B AREAT 2 B A T LURS A b VT S 5T HLI L

Plangi i 2 iR45 A FRIC A BEAT A4 M5, P UeE AR R BB 5%
i o

DUAEAZ SO0 2 AT 1 P o B 5 2R

sk T4 B ExportProperty Bl 2 B <P 2257 /5% 1y H A TR M 6 S AE
REHR 2|
BEFE D). | Hanw x| o« ®E ek B

My eBoaks

Export ———————— My Music
F_I iy My Pickures
e Marme My Webs

| _| L Dmmemems

& CIVIL MCT File

' GEMw MGT File I W) gEs |
' Text File {RTF2SEL () [WIDAS/Tivil MCT Files (k.mct) =l i
4
<PH22>% H AR X R AE

PE<IE| 22> ) i H AR T PR ) A HEL i S B ST A e v SO AR A T

()Dﬂjfﬁﬂ%ﬁiﬁﬁﬂﬁi{#%%ﬂi#%E’\J'Xﬁﬁli, TEIX BB SCHH R BRI S 4 o ARG il

B AR AR P ST AE ) Applydzc EILEP 1]

VB FUR R S AR B P I T P ExportSectionbfit, L i i 4 T 4L F 4% T 65 1T £ ) ExportGroupy)
AE. K AR TEAR DLAUtoCADDXFSC {4 1% 2t H 1) 7] 4 H File>Export>AutoCADDXF I it «

17



MIDASIT (http://www.midasIT.com)

#AEpI -2

100mm

150mm | E=7kgf/mnfv=0.25
12mm ———— E=140kgf/mn®v=0.2¢
<[E23>f i & A

-“MechanicsofMaterials”(GereandTimoshenk&Bd.),“5.11CompositeBeams”,Example2-
THE <235 (IS R PR A
B e g L Planell i B
B4 5 T 4 i (Setting € bilsr General Lt 547 ¥ 5 Akgf. mm, HL Display!f ffiCoord  inate
AxisiiDisplayit . SR )5 st iti T L it (ZoomAuto-FitE BT | AN g b eyt A2 o 457 LA 42 L 49

GF T, A T R4 (GridSetting B, ¥4GridSize 410,
A HiModel>Curve>Create>Rectanglg . .

IRectangIe j IRectangIe ﬂ
- Pontl ——— ~ Faint 1
| 0.000, 0.000 f 0.000, 0.000
- Pont2 ———————————— - Point 2
(ol (el
| 0,000, 0,000 f 0,000, 0,000
& Dy, Dy i Dy, Dy
| 100,150 [ 100,-12
— Aligarment ———————— — Alighrment
&+ Center & Center
O Left i Left
 Right " Right
width | 0 wiclth | 0
<El24-(1)>4=BIEBIHEIE <E24-(2)>4 RIEFEXHEHE

W< 24-(1)S7r, 64 S T XHEAE LI Point 14 Py % A\.0,0,Dx, DyA HL 4 A 100,150 o Apply
Y4l
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P ELE DX, Dy 4 A 100,-125 i i Applyt%4ll. (24-2)
L T IS A
1 i Model>Section>Generafg 5. .

|Generate Section  e—— I SE R

-

— Type
& Plane  Line

Mame I Cormposite-Sect

[ Location I ]
[~ Group I vI

Section Color |:| |'

e ——
!ﬁl late Properti D

AlCLIateE Froperties Mo
N—

<PE125-(1)>4 AR X 1 AE <E25-(2)>4 BB

T R R AN, 7E<IEI25-(1) AW AR R DO HE Lk £ Typeh Plane fENamef B i
A Composite-Sect "Rk 5, UAIEBAT € &0 A EL, - T LK ] CalculatePropertiesNow
I, HUAE AR . A Applyde fIL 2y Hy B < 25-(2) S (1) 1 o

AT 58 LA AR N “Model” H 2 1 Lk $ AssignDomainMaterial

Add/Modify Material
Material D | Hame .
Marne I Naterial-1
’7 i D - Property
[T | St a5 Baze [Maters &I Modulus of Elasticity I 7
i Poisson's Ratio 0.25
5 SRR HEAE
’T‘ Canicel |
PPRFH
— ISP
TE<KEI26>(1) 58 UM BRI EHES, BT HANE A E KR, Hook BEG B B Sdidt B H 4%

0L b TR 0 F A, 70 0 A AL, <[ 27 SRR IR BT A
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Add/Modify Material Add/Modify Material

Marne I Material-1 MNarmne I Material-2

Property Property |: Material

Modulus of Elasticity | 7 Modulus of Elasticity 140 j D
Paisson's Ratio 0.25 Paisson's Ratio I 0.25 MNone
1:Material-1

Ok I Cancel | oK I Eareel | 2:Material-2

<E27>¥ Ak R <E28>HEl EHZ

TR TH I AT PATE 5 SCRP RS HE e LA AR T
P SRR E S LI 1:Material-17, 2R R B 11 Pk PR P art 2 )5 sl ApplyRell . FH [RIRE IR 53
¥g e Part2“2:Material-2” #4 ¥} .

VB I U S A LR S PR, A ST I RBOHE TR K B 43 (PR A b
Ble AEEILE IMEHE S FEERDEL, B2 AR i FE SetasBaseMateriade ST Al o AR BRI 9 2

SE IR T L FEA R HL INones

B BRI 0 75 43 T SRR LR T S5 DD RBG)IILR, 7 LA SUPPRHN 31 BB (B 95
AT

AT VRSB AA RE E Ah TA %EﬂﬁﬁlculatePropert)/

Calculate Property j o
- Plane Section —————— PR BT A VTSR TR 5 Composite-Sectr < 18] 29> 1) #k
& Mash Densit . N . . .
s T B HE 85 558 Ay HL A 7T - SRR
S S B R S 7 HE L D R T T
. MeshDensity
¢ Mesh Size | 5
" Pause after Each Calc. P U P 1
MeshSize
[ Re-calculate
B B R AR KN
<PI20>BIRHEXT AT R IR A TR IR A, P B S
NG

PauseafterEachCalc.

FEVFRZ A, X — AT 56 AH Qi vH 505 28 45
U e T RE TS T 53 ol 75 BN BT A A R TR

Re-calculate

CIR T I TER e
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A TR L0 (PropertyLisy ks B4 i i ik i v 41

Result List
Section [Cornposite-sert =l
Base Material | Q) Mate@—» R AR

Composite
Yalue [L-Unit:mm]

Area 39000.000000
box 88976076.923077
Iyy 32500000.000000
Iy -0.000000
J 45522348.210267

{+)Cx 50.000000

{)Cx 50.000000

{(+)Cy 124.846154

(-)Cy 37.153846
List Ordler | Creation =

Modfy |
<BEI30># i H FXHEIE

FEIN<IE 30577 A ks P H SRR A L L 6T Bk 5 4T BaseMaterial™ 2 i i #5A T A) E7E
FHRE AR AR B 1 RL5E b BE 2 18 DX 20 A0 SR BRI 348 20K JL e D 20 ¢ LR A
JUME T FLA T I5C A AT B B 22 i 1 Compositérids o

21



MIDASIT (http://www.midasIT.com)

BAEBI -3
SymmetricLine

3.6(t=0.022) 3.2(t=0.022)

3.1
(t=0.012)

3.2(t=0.018) BT [m]

<ES1>HBBRKBE (B
PRI <137 7% HF AT 0 ST, P Linei TR L.

T A TR 4 B [)(Setting Bl bx @EGeneraE%ﬁ&&ﬁé?’ﬂkgf . m, il DisplayH. ffjCoord
inate Axisg¥Displayittit. #AJ5, il 1 H 4% B ¥ (ZoomAuto-FitE br s fEEAER DR AN
PP o 8 ] L% B A 1 Bl 5% s T L 46 L L (Grid Setting K A S5, f4Grid Sizekl
0.5,

4 i Model>Curve>Create>Lingz i,

ILine j Translate Paint j
~Pointl ——————— ~ Maode
| 0,0 C Move & Copy
 Paint 2 — Trarslation
oy Murnber of Times IT_.
I D.DDD, 0.000 o Delta }(, i
Dz I -3.6
& D, Dy
D
[ 3.2.0 P y | 0
'.. K (-\- .
" Polar Coordinate Egﬁr;eld by 2 Paints
. . - iy
Raclis | D A I 2 RIS 3l S I R
I 0.000, 0.000
B [= | i}
| i o
— Alignment —————————— | 0.000, 0,000
= Center
i Left — Copy Cption
" Right v Connect by Line
— Alignment
Width 0.022 & Center
i Left
<E32>H: B E L MIEHE  Right
Width 0,022
<E33> "B 3 E HIXEHE
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FE<P32>1 A4 ji HL 4 1R HE I Point 1 41 A.0,0,/EDx, Dy 4l A—3.2,0. 7£ 56 [ Width#ii A 0.0224k i
JE£ (R 54 Alignmenti& P Centerf 55 T Applydé il »

WA B 2 ) A A R AT RS B ST A B 2

i t Model>Point>Translatey i},

FI % 8y 52 1126 % e 1 2 N i 10, 72 < &I 33>1H) i B2 8y 52 )% 175 A H Modeik #£ Copy,DeltaX, Yi{ Dx4*
i N—3.6DyF-#iI N0, 4R Ji5 1% ££CopyOptioritiConnectbyLine&t 1, i & Width# 4 A.0.022Alignme
ntit¥ECenters & it Applyf& £l .

G ERRE S %SelectPreviooﬁ%ﬁﬁ%Eﬁﬁ'\ﬁ%E@)ﬁ, 1E<IEI33>) fi# ) S 0 1R HE HL DeltaX, YiT)
Dx4* % \0,Dyf2 i1 A—3.1. 7£CopyOptionfIWidtht i X.0.012AlignmentL F Centerf s i Applyfi
1,

FHT A% (NewcomerSelectiuf £ Wl NI 3 52 1 A4 i) £ 78 <P 33>f1) i 3l 52 Th0) T A L
DeltaX, YHIDxA 4 A\.3.2Dyf 4 N 0. 7ECopyOptiorit/Width* 4 A0.018Alignmenti% £ Centerr /4
T Applytz4l .

Mirror Curve .—j-— ES A

~ Mode
 Mave i+ Copy

— Axis of Mirror

" Ahout X-axis I ]
& Ahout Y-axis | 0

" Defined by 2 Paints
Bt 1
f 0.000, 0.000
Eajmt 2
f 0.000, 0,000

~ Copy Option

[~ Connect Ends by Line
Alighment
= Genter

) [Left
€ Hight

WiclE I 0]

<EI34>1/2% FREB4> <35> W FR E HIXTIEHE

RS 1258 5> BEAT B AR S 58 AEAN TR

i HiModel>Curve>Mirror i,

& PRl 2, 70 <IE35>1) 2 Bi 5 42 il 0 1 HE H Modeltt £ Copy, #4515 52 il (¥ S £ 1
“hy#(AboutY-axis0) 5 #i o Applyté £l .
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o o
0 o
2 o

<[E136> 5T R HIARTH TR A R P 2 9 BT A BRI 4%

<[K136>F Frhric FIZk M T —AN3F A it 2k (ClosedLoop) 75 Lines i HLA7 /5 B b 26 I, 4 1 vE
PRI T I B 5 o6 2 st P 2 5 A7 e

¢ 3 i L RegisterClosedLoat it £ <& 36> /184 2 5 Sl Applyl% 4, Tk # 14k #4
G B b 2 4 AL .

YO R Al BT % R B R AR B T

B RGN, b T R B2 N JC T YE R ), T 7E Setting ¥ Displayi 5 ] CurvelfI Width 2 J5
PR TR

ILAE I i Model>Section>Generaté 51, 144 1) 2k L Line i1 7% 20 A ek -

TG D PR A I, R A SRR T HE LI $E Type (1 Line, Namef i A\
SB-Sect E#CalculatePropertiesNowETi, 4R 5w i Applydi 4l .

il T4 11 B (PropertyLis) B, 75752 e i A T A

B I AR AR T JEE PR N OB, S L P lan e 45 15 AR M £ A SR AT Y 1 B2 R 24
B o L AREE AR M VLA HE HL I MeshSize] LB 5 2 MR AN, H IR IX RS B 22 R A% A
$ro BT DME IR — K, A0 5 R R /N e - Lines i 155
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>

HEEEFH

K AutoCADDXFICAE IE H SN (Import) , DXF AR 2 45 e x-y~F 10 9, 8t 2 BT
H AR AAbRAEZ5 b A L2008 0. S5 ANE S N, Wi fETool/Settingf i ¥ Ffr 1A &, L
551 AutoCAD B BT FH 1 B s — 35,

H1 22 AN 2 K ) Planel i, 7 BRUCKE BB AR X (2 W R ) o X R] R F Model
>Section>ChangeDomainStatéfie, 14 BRI K AR HI T FlS e 440 F itk . s i, 3k
PEELE UM S A ApplytZ il o 35T SRR e 2 e JRIe 456 1) 4B T T 20, 15 1) 453 23 R Gt P Y
WA o A 2 B sy, WIFERR RS O b ik PR 22 B (LB) , W ANl FH ) s ok
BUbR AT BE(RB). AR F 42 9 i AT P54 Enteri B n] . 76 35 bond, Italid i Fe b ind4
Eschl, & 1A I QU A8 25 Fa BYOIR LR AR 1 45 130 1]

|— Use this highlighted domain? (Yes:LB / Ho:RB / All:Enter / Stup:ES[:)|

ChangeDomainState

ok PA) P8 B D A I R AR JITA A5 AS e DAy A T PO A

AN B R L S HORAT B B SR AT D e A L 18 SO I P A Al LY
VSRR ETC . I ASE B2 S5 i R Caleulate Propertiesic i g v S5 A R 1«

XSANARIEAT B AT, LR B8 %505 0t A Sl B #L . 0, AR i S e
MIPTA I RS AT pIAb gy, LR PTA I R B AR AL . X T H AR A
PRTCIE SPANIEAT el AL, ) DronS TR GRS M) J AT £ i AT B Bl X2
N T B 1 DR R T AR 2R R
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TESPCH 5 NDXF T4 (1) 25 B8 Ko v 72 =R I

AT

1. EfETools>Setting Tk FEAHMN M AL AR o U1 RAECAD oK m Nk 5K .

2. 85 FADXF

38 fEmodel>cur ve>inter sec U TR X, LB e CAD H A B 8  El 1 2k
B

4. WURDXFSTAF AT 13 ih 2 HAT E 2k 5 Z AUV, NI RE A DR [ il 2 o B2k, ok i) )
51 M2 (T A 2 10TE) ANREAHAS,  BEIN SASH SPC A I A 1) Dy e A HAHAZ
5.fESection>Gener ated @ SCETH A FK

6. 585 VAP . (AT B e S A T 15 )

MBI HE W0, ATEAT AT AT R A ERAE
a.fESection>DomainStateFiEHFESILH;EBT AT, YRBIPEOORTHN, AR N
Sy, FATEE A0 (EE TP B DU R ).

MR TEAT AN FEIR R R (AT 2 ), e T Bl a Bt )R, AT R AR
b.fESection>DomainMater ial FEFEHS XA R . 756 e XA TR AR .
TEMR T 25 DA R HRE PRI, N IEPESEA MR g FEAM L, — ek PR 1.

FEVT AN R R L B AT R PRI, N PEAR I (0 T RO e — R il o i ey, (HL&]
I HURA TSI T ARG e — FRAE AN B VR o L rh e AN A 5 P ) — - B T
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ffF— MIDAS/CivilFIMIDAS /Gen k5 HE &% 1 £ 38 2E 2%
HPTHNIE & Tk

U NI FEHRITHAR IWIEE, mT A ()%os

I PLILNIEE (TorsionalResistance)
T:#i% (TorsionalMomentTorque)
G £ 1% (Angleof Twist)s

t B FT7R, PUHLRIEE sl 2 ARPTHAE R o SN T8 T R AR AR T AR
BN g A R (K A A P S (PolarMomentofinertia) {H & 24 48 1 TR 2 151 T B 2 4R 54
AT, HLHTHA I EE 5 AR B R AR — 3

JF 1 B 1 (OpenSectiorfjildst [ 74 3% 1 (Close Section ) Fr NI B (K715 7 A —
2, JEREAR TR RE AR T A P UL N E T SR A R . ANEAEIE & T T R 2
AP NI I — A A (.

TSI I R AT NI R, SEIA R o 2 AR Ak, A S 2) TSR
AR RPN EE , SEAEAS R AT (5T M) RO BRI 3t T LA 21 B A
AR T A LA FBE AR B

lxx = ZI XX

i :ab3|:E— 3.369[ }i]} Sk, a=b (2)
3 al 124

H

o 3170 i /N AR O AL IR E 5
PERGIERRIV IV Z iR S Ul
b 73 ) /N FE AT 3
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X YR e A PR A TR (Tube R 1T A LI EE T 4% X (3) 1 A (Z 1 K1.45),

| = 4A7 3)

" fd

A: J A AR T AR 5
ds: ARIHALSALE LA AR M BE 5
t AR E R .

42
[ds/tg

S | =

(ERLE LRSI O T =

T
2AL,

b TR EAI T 1

L ASET 7 20 B A BT 1Y 1 A R R B LA 7
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— R AR TR HTEIL N LI L. 46> ~ <1, 49>,

A AR NI EAVZIN Bl
1.SolidRoundBar 2.SolidSquareBar
z
4
i _1 o _ 4
|xx—§m IXX—ZZE
=Y V' 3
2a ‘
3.SolidRectangularBar
+ 4
16 b b
|, =ab®| =—-3.36-| | -—
3 a 123
Y 8
(wherea=b)
2b
B A6sL 4k # E7(SolidSectionf i ZARIE
EAIEZIN HUHLNIEE EAIEZIN BULNIEE
1.RectangularTube(Box) 2 CircularTube(Pipe)
z _ 2(bx h)?

T

Ty,

Ixx
b, h
i
tf tw

BIL AT 2B B TR BT I DT H A
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LRI 2N BrHLNIEE
1Angle o=l #l,+aD*
a 1 b b
= I :ab3{§—o.215[1—12aaﬂ
4
| < I, =cd? 1—0.105‘1[1— d 4J
1 I 3 ¢l 19x
a :9(0.07+ o.o7éj
o b b
D =2[d+b+3r-[2(2+b)(2+d)]
d B (where,b<2(d+1))
2Tee Lo =1+, +aD*
4
%‘ I :ab{}—O.ZlE[l—LAH
z 3 al ~ 124
l 4
= I, =cd®| 2-0.105% 1—(’—4
“ Ly 3 cl ™ 19
° a :1(0.15+ 0.1&)
t b
d 2
N (b+r)*+rd +d7
(2r +b)
IFb<d:t=b,t;=d (where,d<2(b+r))
IFb>d:t=d,t;=b
3.Channel
z AR PSR TR (Angle)Jf ioF 5
N A A TE (Angle)ik i T HLNIEE
- Anglel o .
y T J5 O AN TS 0
— Ahale:
4.]-Section
a4
| z | =2, +,+20D"
N 4
P = =) 30282 -
S U 3 al = 12a
y I, =Llege
A 3
| b
d2
b+r)?+rd +—
=( +r) +rd + 2
IFb<d:t=b,t,=d (2r +b)
IFb>d:t=d,t;=b (where,d<2(b+r))
B ABTF 2 BB T D
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TR

BRI

1.Angle
= 1 3 3
- |j Ixng(hxtw+bxtf)
-y
= I
L b
2.Channel
z
]\\i _1 h 3 2xb 3
Ixx_é( xt, +2x xtf)
< y
Lt
]
b
3.I-Section
z
T ‘1 I -1 hxt® +2xpxt
xx_é( w f)
= —p——y
hy
]
4.Tee
= 1 3 3
- 17 IXX=§(h><tW+b><tf)
-y
= "
L b
5.-Section

Ixx :% hxti/;v+b1xtf13+bzxtf23)

B AT O 2R B I T A
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B 3125 g S s RS G RS 5 g A 1ET) L P e o 1 M AT L R S R D

Y, SRR 5 AR (K3 HTHH AN S A2 25 B UL R E (KA CRAT

B, HPIASHEAN AT (DoubleH-Sectiordt & R I 1.509T 7= (MR T, He b g 8 et

PH R T A1 B 38 5 A T 1 AR

b P A (B 3% 10 23 ) B AL AN R 2

1l
N
=

X
=
~—

- PRI (5 L ) SRR ARLE ) PR AL I B 2

I, :ZE(Zb— b-t,)x m}

- A AR T HLI 2

Ixx:|C+|O

(4)

()

(6)

—NHEUENRI 2B (FlatBar i & 72 BB 1.5 U9 s BRIk i AR N ATl PR e4H I

CIE /P e

] e P PRI LA S 5 Y B AR (K T HH AN 58 P 2L 5 AT A A 1) LA I /N A
A LU AN ECR NI, ar DU R A H TR 1) 38580 9 -1 Ak (FlatBar L 5 1
A AT (B 5% ) BT A RIS, A T s @) S R

(@)
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FEZ A AT 1 R 38 2 R TR M E AN BE M FE RN S A B 7 LA
FEVHAL vk N BB A FRTHLNI EEAE HE

z
—
[ i ] i
— .
= y =
tw
| } ]
[ ! |
by
BN S0 L FIFF O 4 4 B I oL #
z
[ 2] L
|4 ] %
< y =<
Is ty
o ]

S~
[

BIL5121 21 [ B FITF I 4 & BT BL H
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