PHAN 2
SU'DUNG ANSYS GIAI CAC BAI TOAN KET CAU

Chuong 10
XAY DUNG MO HINH HINH HOC

VI DU 10.1. XAY DUNG MO HINH HINH HOC MOT CAIPULI TRONG ANSYS
Gidi thiéu
Bai tap nay gip cho ching ta lam quen véi cdc lénh xay dung mo hinh hinh hoc co

ban trong Ansys. Bai tap nay sé gi6i thiéu nhimg k¥ thuat dé xay dung m6 hinh hinh hoc
trong Ansys nhu: copy. extrusion, fillerting vi sir dung hé wa do mat phang lam viéc.

Trong vi du nay ching 1a sé 1ao ra mot puli nhur hinh sau

LOT type=1 mat =1 real=1 CSys=5

Tao phan thé tich co ban

Chiing ta sé xay dung mo hinh khéi ndy béng céch tao ra MmOl mat cit cua puli sau
6 quét mat cat nay quanh truc Y.
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* Tao mat cat cua chiéc puli

1. Tao 3 dién tich hinh chit nhet

+ Main Menu > Preprocessor > Modeling > Create > Rectangle > By 2 Corners
+ X =2; Y =0; Width = I; Height = 5.5: sau d6 [Apply].

+ X =3: Y =2; Width = 5; Height = 1: sau dé [Apply].

+ X = 8 Y = 0; Width = 0.5; Height = 5: sau dé [OK].

2. Cong cde dién tich lai voi nhau thanh 1 dién tich

+ Main Menu > Preprocessor > Modeling > Operate > Boolean > Add > Areas
+ Chon tat ca cdc dién tich bing cach an ntt [PickAll].

3. Tae 2 dién tich tron

+ Preprocessor > Modeling > Create > Areas > Circle > Solid circles + X=3
Y = 5.5: Radius = 0.5; sau d6 [Apply]:

4+ X =8.5:Y =0.2; Radius = 0.2; sau d6 [OK].

4. Tricdién tich tron lém te dién tich co bdn (area 4)
+ Preprocessor > Operate > Subtract > Arcas

+ Chon dién tich co ban 4; sau d6 [OK].

+ Chon dién tich tron I6n; sau dé [OK].

5. Sao chép dién tich tron nho

+ Preprocessor > Modeling > Copy > Areas
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+ Chon dién tich tron nho va an [OK].
+ Dt gid tri y offset 1a 4.6 va an [Apply].

5

+ Chon dién tich tron nho méi tao; sau dé [OK]
+ Dt gid tri x offsel 1a -0.5 va 4n [OK]

JAANSYS Graphics aplot type=1

0. Cong ede dién tich lai vai nhau
+ Preprocessor > Operate > Add > Areas

+ Chon tdt ci cdc dién tich bing cich &n nit [PickAll].



7. Tao dwemg hion
+ Preprocessor > Create > Lines > Line Fillet

+ Chon dutmg 7 va 22 va 4n [OK].

AANSYS Graphics aplot type=1 mat=1 real=1 csys=0 rn_-[ﬂ

ARE2D

| TYPE UM

+ Chon dutmg 7 va 26 va an [OK].

+ DPua gid tri ban kinh udn cong 1a 0.1; sau dé [OK].



S\ ANSYS Graphics aplot type=1 mat=1 real=1 csys=0

8. Tao 2 dién tich mdi €6 bién la cdc ducmg lion vita Iao

+ Zoom vao cdc bin kinh u6n cong va vé dudng va tén dudng.

A\ ANSYS Graphics LPLOT type=1 n) M= B3

L
Lines

LINE W™

+ Preprocessor > Modeling > Create > Areas > Arbitrary > By Lines
+ Chon dudmg 3, dutng 6 va 9; sau d6 [Apply].
+ Chon dudng 10, dudng 11 va 14: sau d6 [OK].




/A ANSYS Graphics LPLOT type=1 nfS{] =

9. Cong cde dién tich lai thanh 1 dién tich

+ Preprocessor > Operate > Add > Areas

+ Chon tat ca cac dién tich bang cach 4n nit [PickAll].
10. Thé hién dién tich (Utility Menu > Plot - Areas)

# Tao chiéc puli

Chuing ta tao chiéc puli bang cich quét dién tich vira tao quanh truc Y tai X =0va Z =0.

1. Tao 2 diém mdi

+ Preprocessor > Modeling > Create > Keypoints > In Active CS...

+ Diém thit nhat 1001; X = 0; Y = 0; Z = 0: sau d6 [Apply].

+ Diém thit hai 1002; X =0; Y =5; Z = 0; sau d6 [OK].

12. Chon menu Utility > Plot > Areas

13. Quét dién tich co ban quanh truc Y

+ Preprocessor > Modeling > Operate > Extrude > Areas > About axis
+ Chon dién tich co ban; sau do6 [OK].

+ Chon diém 2001 va 2002; sau dé [OK].

+ An [OK].

eep Areas about Axis




S ANSYS Graphics  vplol type=L mat =1 real=1 csys=0

Tao 16 trén chiéc puli
14. Di chuyén mat phdng lam viée

Theo ngam dinh, mat phing lam viéc tring véi hé toa do Dé cic X-Y tong thé. Tuy
nhién d€ tao cdc 16 trén puli chiing ta cdn sit dung mat phing 1am viéc & vi tri khic. C6
nhiéu cich dé dinh nghia mat phang lam viéc trong d6 ¢ céch dinh nghia mat phing
lam viéc bang 3 diém.

+ Tao 3 diém méi Preprocessor > (-Modeling-) Create > Keypoints > In Active CS...
+ Diém thér nhat 2001; X = 0; Y = 3; Z = 0; sau d6 [Apply).

+ Diém thit hai 2002; X = 1: Y = 3; Z = 0; sau d6 [Apply].

+Diém thitba 2003; X =0; Y =3:Z = 1 sau dé [OK].

+ Utility Menu > Plot Ctrls > Pan Zoom Rotate....; &n nit [Top]

+ Utility Menu > Plot > Keypoints

15. Dinh nghia mat phang lam viéc qua 3 diém

+ Utility Menu > WorkPlane > Align WP with > Keypoints

+ Chon diém 2001, 2002 va 2003 (diém 2001 chi péc clia mit phing lam viéc. diém
2002 chi huéng cta truc X, diém 2003 chi hudng ctia mat phang 1am viéc).

Multiple_Entities
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16. Tao mét hinh tru dic
+ Preprocessor > Modeling > Create > Volumes > Cylinder > Solid Cylinder...
+ X =5.5; Y =0; Radius = 0.5: Depth = 1; sau d6 [OK].

A\ ANGYS Graphics APLOT type=1 mat=1 real=1 csys=0 EEHE R

17. Ddt hé toa do hoat dong vé hé toa do tru

+ Utility Menu > WorkPlane > Change Active CS to > Global Cylindrical Y
18. Tao 8 1d trén chiéc puli

+ Preprocessor > Copy > Volumes

+ Chon hinh try dic vira tao; sau d6 [OK].

: Copy Volumes

)
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+Bat VGEN = §; DX = 0: DY =45: DZ = 0: sau d6 [OK].

19. Triccde hink tru dic viia sao chép tr hinh chiée puli co bin
+ Preprocessor > Operate > Subtract > Volumes

+ Chon thé tich 1, 2, 3, va 4; sau d6 [OK].

+ Chon 8 hinh tru dic vira tao; sau d6 [OK].




Luu trir va thoat Khoi Ansys

+ Chon nat [Save_DB] trén thanh cong cu.

+ Chon niit [Quit] trén thanh cong cu.
+ Chon “Quit — Nosave!”; sau do [OK].

Noi dung ctia vi du bing dong lénh Command

/PREP7
BLC4,2,0,1,5.3
BLC4.3,2,5.1
BLC4,8.0,0.5,5
AADD.ALL
CYL4,3,55,0.5
CY1.4,8.5.0202
ASBA 4,1
AGEN;272,..4.6
AGEN.2,1,.,-0.5
AADD,ALL
LFILLT.22,7.0.1,,
LFILLT,26,7.0.1,,
AL,3.6.9
AL.10,11,14
AADD,ALL
K,1001,0,0,0
K,1002,0,5,0

! Tao dién tich hinh chif nhat

! Cong céc dién tich lai vo1 nhau

! Tao dién tich tron

! Trir dién tich

! Cong dién tich

! Tao dudng tugn véi ban kinh 0.1mm

VROTATS, .. ... 1001,1002,360, , 1 Quét dién tich cd ban quanh truc Y

K.,2001,0,3.0
K,2002,1,3.0
K,2003,0,3,1

KWPLAN,1,2001,2002,2003 ! Di chuyén mat phéng 1am viéc

CSYS,5

CYL4,55,005,,,.1
VGENQR.S,,, 45, .,

vsbv.all,
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vsbv,13.6
vsbv,all,7
vsbv.4.8
vsbv.all,9
vshv 2. 10
vsbv.all, 1]
vsbv,2,12

VI DU 10.2. XAY DUNG MO HINH HINH HOC MOT BO PHAN DAN 3D
TRONG ANSYS

Gioi thiéu

Bai tp ndy gitp cho ching ta lam quen vdi cdc lenh xdy dung mé hinh hinh hoc
co bhan trong Ansys. Bai tap nay s¢ giGi thiéu nhimg ky thuat dé xay dung mé hinh
hinh hoc trong Ansys nhu: copy, extrusion, fillerting va sir dung hé toa do mat phing
lam viéc.

Trong vi dy niy chiing ta sé tao ra mot bo phan ctia dan 3D nhu hinh sau

Vi cic thong 6 hinh hoc cho nhu sau:
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400

210

Ching ta s& xay dung mo hinh khoi nay bing cich tai ra cdc dudng ryc cua cic

thanh dan.

1. Tao 8 diém mdi thupe cde ditong fruc

+ Main Menu > Preprocessor > Modeling > Create > Keypoints > In Active CS
+ Diém thr nhat 1, X = 0; Y = 0; sau dé [Apply].

+ Diém th hai 2, X =0; Y = 40; sau d6 [Apply].

+ Diém tha ba 3, X = 0; Y = 210; sau d6 (Apply].

+ Didm thi bén 4, X = 0; Y = 400; sau d6 [Apply].

+ Diém thtt nam 5, X = -292.3773; Y = -34.63722; sau d6 [Applyl.
+ Diém thit sdu 6, X = -256.9047; Y = 80; sau d6 [Applyl.

+ Didm thit bay 7, X = -219.7726: Y = 200; sau d6 [Apply].

+ Didm thit tam 8, X =-197.6022; Y = 271.6483; sau d6 [OK].
Bat ch& do thé hién tén diém, dudng, dién tich.

+ Utility Menu > PlotCtrls > Numbering ...

+ Chon “Keypoint numbers™ la On, “Linc numbers” Ia On, “Area numbers” 1a On;

sau dé [OK].
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m Plot Numbering Controls

[fPtvuM] Plot Mumbering Controls

KP  Keypomt numbers W On
LINE Line numbers ¥ On
AREA Area numbers v On

2. Tao 8 duong mai

+ Main Menu > Preprocessor > Modeling > Create > Lines > Straight Line
+ Pudmg thit | - Chon diém thir nhat 1, diém thir hai 2.

+ Dudng thit 2 - Chon diém thir 2, diém thi 3.

+ Dudng thir 3 - Chon diém thi 3, diém thi 4.

+ Pudng tha 4 - Chon diém tha 3, diém thi 6.

+ BDudng thit 5 - Chon diém thit 6, diém thi 7.

+ Putmg thit 6 - Chon diém thit 7, diém thd 8.

+ Pudng thit 7 - Chon diém thi 2, diém tha 6.

+ Dudng thir 8 - Chon diém thi 3, diém thi 7; sau dé [OK].

3. Tao 4 dién tich mai

X WP Settings

O phian nay ta lam ) :
o . R ‘e Cantesian
quen Vol mat phang lam ™ Pola
viecc (WorkPlane), cach = n ,
b thivh il nefit mat G snd Trisd
uén thi va dinh nghia ma
o vo o T E # Gid Only
phang lam viéc dé cong E——
viée tao mé hinh hinh hoc
i ¥ Enable Snap

thuan loi hon.

L Snap Incr ﬁj_fﬁ }
+ Utility Menu >

—
WorkPlane > Display |
Working Plane (bit ché iSpacing (50
do hién thi mat phing Mrsnam |00
lam viée). IMasimam, 100
+ Utlity Menu > Tolerance (D003 )

WorkPlane > WP Setting...

+ Hién thi WP & dang
luGi voi céc thong s6 nhu

trén hinh; sau d6 [OK). _ Heb |
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Chiing ta thay WP dugc thé hién trén man hinh

Piat mat phing lm viée vuong gde véi dudng true cia thanh dan

+ Utility Menu > WorkPlane > Align WP With > Plane Normal to Line
+ Chon dudng s6 1; sau d6 [OK],

Chuyén sang ché do hién thi Isometric bang cdch nhén vao niit @J trén thanh
cong cy phia bén phai.

Tao dién tich tron dac thir 1

+ Main Menu > Preprocessor > Modeling > Create > Areas > Circle > By
Dimensions

+ Dat RADI = 30 (bén kinh ciia dién tron); sau d6 [OK].

Pat mat phang lam viéc vuong géc vdi dubng truc ctia thanh dan

+ Utility Menu > WorkPlane > Align WP With > Plane Normal to Line

+ Chon dudng s6 4; sau d6 [OK].

Tao dién tich tron dac thia 2

+ Main Menu > Preprocessor > Modeling > Create > Areas > Circle > By
Dimensions

+ Dt RADI = 20 (ban kinh cta dién trén): sau dé [OK].

Dit mat phing lam viée vuong goc véi dudng truc clia thanh dan

+ Utility Menu > WorkPlane > Align WP With > Plane Normal to Line
+ Chon dudng so 7; sau dé [OK],
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* Tao dién tich tron dac thir 3

# Main Menu > Preprocessor > Modeling > Create > Areas > Circle > By
Dimensions

+bat RADI = 13 (bin kinh ciia dién tron); sau dé [OK].

bat mat phang lam viéc vuong gée véi dudmg true cia thanh dan

+ Unlity Menu > WorkPlane > Align WP With > Plane Normal to Line

+ Chon duong s6 8: sau dé [OK].

* Tao dién tich tron dac thir 4

+ Main Menu > Preprocessor > Modeling > Create > Areas > Circle > By
Dimensions

+ Dat RADI = 15 (bdn kinh ctia dién tron); sau dé [OK].

4. Tao 4 thé tich mai

Chung ta tao 4 thé tich bang cdch quét dién tich vira tuo doc theo cac dudng truc.
+ Preprocessor > Modeling > Operate > Extrude > Areas > Along Lines

+ Chon dién tich co ban 1; sau dé [OK].

+ Chon dutmg s6 1 va 2, 3; sau dé [Apply].

+ Chon dién tich co ban 2; sau dé [OK].

+ Chon duding s6 4:va 5, 6; sau do [Apply].

+ Chon dién tich co ban 3; sau d6 [OK].

+ Chon dudmg 56 7; sau dé [Applyl.

+ Chon dién tich co ban 4; sau dé [OK].

+ Chon dudng s6 8: sau dé [OK].



5. Hop 4 thé tich vita tgo thanh mét

+ Preprocessor > Modeling > Operate > Boolean > Add > Volumes

+ An [PickAll).

Cling véi cdch 1am nhur vay tao mot thé tich véi cdc ban kinh Fa bdn kinh bén trong.

D¢ duoe két qua cudi ciing chiing ta trir thé tich ban ddu v6i thé tich vira 120 ra duoc
két cdu gian ong nhu yéu cdu.

+ Preprocessor > Modeling > Operate > Boolean > Subtract > Volumes

+ Chon thé tich $6 9; dn [OK].

+ Chon thé tich 56 10; an [OK].
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VI DU 10.3. XAY DUNG MO HINH VOI SUHO TRO CUA AUTOCAD
Gidi thiéu

Tao dir liéu hinh hoc moét khai 3D bang chuong trinh AuteCAD (trong cudn siach nay
ching 161 khong gidi thi¢u céch sir dung AutoCad, 2id thi€l rang ban da biét cich sir dung
AwoCAD), sau d6 xudt dif lidu tao duge VAo Ansys vi 1ao ludi phin ur trong Ansys,

(siai doan xay dung mo hinh hinh hoc bing AutoCAD

L. Khoi diong chiong trinh AutoCAD

+ Tao ban v& mai.

2. Tao chi tiéi 2D bang lénh polyline va polygon

+ Command: PLINE . (Enter)

PLINE

Specify start point: 0,0 .J (Enter)

Current line-width is 0.0000

Specify next point or [Are/Halfwidth/Length/Undo/Width]: @ 0.2 . (Enter)
Specily next point or [Arc/Close/Halfwidth/Length/Undo/Width]: @2.2 .1 (Enter)
Specily next point or [Are/Close/Halfwidith/Length/Undo/Width]: @2,-1 . (Enter)
Specify next point or [Arclﬂﬂselsﬁalﬁwidﬂiﬂ_cngﬂijunanWidlh]: @-1,0 - (Enter)
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width|: @0,-1 ! (Enter)
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Specify next point or [Are/Close/Halfwidth/Length/Undo/Width]: @-0.5,0 - (Enter)

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: @0,-1 - (Enter)

Specify next point or [Are/Close/Halfwidth/Length/Undo/Width]: @0.5.0 - (Enter)

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: @0.-1 .J (Enter)

Specily next point or
[ Are/Close/Halfwidth/Length/Undo/Widt
h]: ¢ < (Enter)

+ Command: polygon | (Enter)

_polygon Enter number of sides <4>:
6 .1 (Enter)

Specify center of polygon or [Edgel:
2.1.53 -4 (Enter)

Emer an option [Inscribed in
circle/Circumscribed about circle] <I>: J
(Enter)

Specify radius of circle: 0.5 - (Enter)

3. Tao chi uér 3D bang lénh extrude
v do cao la |

+ Command: extrude ! (Enter)

_extrude

Current  wire  frame  densily:
ISOLINES =4

Select objects: all J (Enter)

Specify height of extrusion or [Path]:
1 1 (Enter)

Specify angle of taper for extrusion
<0> .1 (Enler)

4. Doi hieomg nhin bang lénh view
+ Command: -view .J (Enter)
-view Enter an option

[?/Orthographic/Delete/Restore/Save/
Ues/Window]: _swiso .1 (Enter)




3. X ly ede khot viva tao béing lénh subtract
+ Command: subtract .! (Enter)

_subtract Select solids and regions to
subtract from .,

Select objects: | found .2 (Enter) (Chon
khéi 1on)

Select objects: . (Enter)

Select solids and regions to subtract .

Select objects: 1 found - (Enter) (Chon
khoi nho)

+ Command: hide .! (Enter)

6. Xudt dit liéw hinh hoc sang Ansys

+ Command: _export .J (Enter)

Chon dinh dang xudt 12 .sat. Dat tén file 13 Solid.sat
Seclect objects: all .J (Enter)

Giai doan chia Iuéi phén ti trong Ansys

L. Khot dong chutemg trinh Ansys

2. Nhap dit liéu .sat vao Ansys

+ Utility File > Import > SAT...

+ Chon file Solid.sat cin nhap.

+ Sau d6 [OK].
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3. Dinl nghia loai phan te

+ Preprocessor > Element Type > Add/Edit/Delete...

+ Chon niit [Add...] chon phin tr SOLID186; sau dé [OK].
4. Chia lect phan nr

+ Preprocessor > Meshing > Mesh > Volumes > Free an nut |Pick All]

Vi DU 10.4. XAY DUNG MO HINH VOI SUHO TRG CUA SOLIDWORKS
Gidi thiéu

Tao dit licu hinh hoc mot khéi 3D bing chuong trinh SolidWorks (trong cudn sach nay
ching 101 khong gidi thigu cdch sir dung SolidWorks, gia thi€t ring ban dd bi¢t cach su
dung SolidWorks), sau d6 xudt dif liéu tao dugce vao Ansys va tao ludi phin 1 trong Ansys.

Giai doan xay dung mo6 hinh hinh hoc bang SolidWorks
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1. Khdi dong ehieme trinh SolidWorks
+ Tao ban vé mai chon menu File > New... nhan nit [OK].

2. Tao chi tiét 2D bang Sketch tooolbar

+ O thanh toolbar "Sketch”, nhin icon [Sketch] dé hién thanh toolbar "Sketch Tools".

NADAQM/ORx P BAITHE D

: _:I.I..r.._._

+ O thanh toolbar "Sketch Tools ", nhin icon [Rectangle] dé v& mot hinh chir nhit.
Chon di¢m bat ddu tai gée tao do, diém con lai & tai mot vi tri bat ky.
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+ St dung "Dimension Tool" dé chinh stta lai kich thudc ciia hinh chir nhat. Dat
chicu cao va chi¢u dai cia hinh chir nhat 13 80mm va 320mm.

!

i

+ O thanh toolbar "Sketch Tools ", nhan icon [Line] dé v& mot hinh tam gidc.

it i s e .

BB cporch Tools
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+ Sir dung "Dimension Tool" dé chinh st lai kich thude cta hinh tam gidc. Dat lai

cic khoang céach cua cic canh hinh tam giéc véi cde canh cua hinh chir nhét 1a 10mm.
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Skeuh Tools

+ Sir dung "Dimension Tool" dé chinh sifa lai kich thudc ctia hinh tam gide. Datlai cic
khodng cdch clia cdc dinh hinh tam gidc trén véi cdc dinh ctia hinh tam gide dudi la Smm.
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+ O thanh toolbar "Sketch Tools ", nhin icon [Sketch Fillet] dé v& fillet cdc dinh cia
hai hinh chir nhat véi ban kinh udn cong la 3mm.

+ O thanh toolbar "Sketch Tools ", nhin icon [Linear sketch and repeat tool] dé ve
sao chép cde hinh chir nhat theo phuong ngang voi khodng cach 1h 80mm.

- —  ———

8B % =

B _* [}eoese &

__5,(3:: U] temtlo iepaat

Instances:

el [Lined

i
1] |Line11
] |tme12

~ |7}
(3.1
4.1
v

TSEREY =

+ K&t thic qua trinh v& bing cdch nhan vao mili @n tim
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3. Tao chi tiét 3D bang I¢nh extrude thude thanh toobal "Features” voi khodng cdach
la 10n.

an SolidWorks 2006 - |
N, Fie Edt View Ired

i Extrude

new an VYV
Discion), .. . @
O —

4. Xuat dit liéu hinh hoc sang Ansys

+ Chon menu File > Save As... Chon dinh dang xudt la IGES File (*.igs). Dat 1en
file la bracket.1GS.

Giai doan chia luéi phan tr trong Ansys

1. Khoi dong chivong trinh Ansys

2. Nhdp dit liéu .igs vdao Ansys

+ Utility File > Import > IGES...

+ Chon file brackel.1GS can nhap.
+ Sau do |OK].
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3. Dinh nghta loai phan nt

+ Preprocessor > Element Type > Add/Edit/Delete...

+ Chon niit [Add...] chon phan tr SOLID187; sau dé [OK].

4. Chia luat phén ne

+ Preprocessor > Meshing > Mesh > Volumes > Free dn nit [Pick All]
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Chuong 11
TINH TOAN HE THANH DAN

Dan dugc tao thinh béi cdc phin tr, méi phin tir déu ¢6 2 khop o 2 dau. Vai gl
thiét 1ai trong tac dung tai cic ndt vit khdp ¢ tinh chat 1y wong, ta ¢d thé¢ xem céc phin
tr ciia dan 12 nhimg thanh chiu kéo thuan wy hoac nén thudn tuy. Khi cdu tao dan cin
phai thoa man yéu cau: truc cac thanh phii dude dong quy tai tim mit, tiét dién ngang
ciic thanh phai doi ximg qua mat phang dan.

Vi DU 11.1. GIAI BAI TOAN DAN PHANG

3.118m

(3idGi thiéu

Mot din chiu tai trong 1ap trung nhu hinh vé. Xdc dinh luc doc va ing sudt trong
thanh s6 1. xédc dinh phan luc g6i tua va chuyén vi 1n nhat cia dan.

Giai doan xay dung mo hinh hinh hoc va chia luéi phan tr

1. Dt tén cho bai toan

+ Utility menu > File > Change Title:

‘Bai loan dan phang

ok | cancel | Hep |

+ Dat TITLE = Bai toan dan phang; sau d6 [OK].



2. Dinh nghia 7 diém mdi

+ Preprocessor > Modeling > Create > Keypoints > In Active CS

AAA_ANSYS Main Men AAA|
=__——_'_——_“"___—_——
Preferences -]

El Preprocessor
B} Element Type
i# Real Constants
[l Material Props
Sections
El Modeling
[l Create
[ Keypoints
A On Warking Plane

A online

AR O Line wfRatio

24 On Node

27 KP between KPs

HFil between KPs

KP at center

Hard PT on line

I3 Hard PT on area ;l

Il Create Keypoints in Actlve Coordinate System
(K] Croste Keyponts in Active Cowdinate Systom

NPT Keyponl riymber '1

¥.Y.Z Locakion in &live CS Io ]a ]

.QKI ﬁanlvl Canull Hdp'

+Diemtht 1: X =0; Y = 0: sau dé [Apply].
+Diém thir 2; X = 1800 Y = 3118: sau d6 [Apply].
+ Diém thir 3: X = 3600; Y = 0; sau dé [Apply].
+Diem thir 4; X = 5400; Y =3118; sau dé [Apply].
+Diém thit 5; X = 7200; Y = 0: sau dé [Apply].

+ Biém thit 6; X = 9000; Y = 3118; sau dé [Apply].
+BDiém tha 7; X = 10800; Y = 0: sau d6 [OK].

3. Dinh nghia 1 dicong mai

+ Preprocessor > Modeling > Create > Lines > Lines > In Active Coord
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F zivy! =
™ ro c
™ L

Coune - 0

Haxisun =
Minipus = I
Kay? Ho. =

f* Lisc of Izems

" Xin, Hax, Inc

r

| oK I anply-l

Reset I Cancal I

I Help J

+ Chon diém 1, diém 2; chon diém 2, diém 4: chon diém 4, diém 6; chon diém 6,
diém 7; chon diém 7, diém 5; chon diém 5, diém 3; chon diém 3, diém 1; chon diém 2,
diém 3: chon diém 3, diém 4; chon diém 4, diém 5; chon diém 5, diém 6; sau d6 [OK].

was Tuteriel
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4. Dinh nghia kiéu phdn nt [element Types

+ Preprocessor > Element Type > Ofred Becsece Typas:
Add/Edit/Delete e —
+ An nt [Add].
+ Chon phin tr 2D spar; sau d6 [OK].
+ An niit [Close].
st | l |

[?_\ Librory of Elerment Types
Lbrary of Blomett Tipes

Elartinne Lype referente runber

o] R e PSS A Gt B 0 g

3. Dinh nghia tiét dign mdr cdt ngang thanh déan
+ Preprocessor > Real Constants > Add/Edit/Delete

Real Constants - x|
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+ An nit [Add].

I Real Constant Set Mumber 1, for LINCT
Elerpert Type Relererce No. |

Real Constant Set Mo, [n_—

Crass-sactionsl si0s  AREA m—__

st stesin 15TAN [—'
« | e | | e |

+ Pat AREA = 3250; sau dé [OK].
+ An nit [Close].
6. Dinh nghia thudce tinh vat ligu

+ Preprocessor > Material Props > Material Models

L—‘Mflt Materis! Madel Behavior I-| ;J.CH.!‘J
Matorid ESt  relp
L el Madels Delemd == Matens Models Avalatie
i Matemal Madsl M sier | . B Sruiterd =
Quu-
o plaste
o
@ Cetharrepse
8 Arviotooe
| 1 tedliesl
| § Ceraty
i 4 Thermad Expanicn Coet |
9 tonorn |
- Frcten Coeflicent
=i dhrs il =l
. |»|J o |2

tinear Isolropic Material Properties foe Material Number 1

\ T ,
| Terpdser IS U5 _
£x 200000
PRXY
(-

Add Tempacative I Delats Temperature I

oK I

+ bar EX = 200000; sau dé [OK].
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7. Dinh nghia kich thude phdn ni
+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lj nes > All Lines

[LESIZE] Element sizes on all selected lines
SITE  Clsmenk edge length

[—
NDIY  No. of element divisions I'l__
¥ veos
I oy |

(NOIV is used ey if SIZE i blank or 2er0)
KYNDLY SIZE, NDIV cani be ¢hanged

SPACE Spacing ratio

Shame thore options ™ wo

+Dat NDIV = [; sau dé6 [OK].
8. Chia luci phan ne
+ Preprocessor > Meshing > Mesh > Lines

# An nit [Pick Al

L

ELEMENTY

Bridge Truss Ticorial




Giai doan dat tai trong va giai
I. Dinh nghia kiéu phan nr

+ Solution > Analysis Type > New Analysis.

B Sew Analysts

[ANTYPE] Type of anslysis

_w | e | e |

+ Chon ki¢u phan tich 1a 'Static’; sau d6 [OK].

2. Han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints

Apply UROT onkPs:"

@ pick " Unpick

& Single ( Box

C polygon (* Circle
o

Count =
Haginun
Minisus =

Kay? Ne. =

& List of Ivems

 Hin, Nax, Inc

( [1):4 I Apply I

Jezet I Ctn:cl.J

Pick M.I.J Help l

109



110

+ Chon diém I; sau d6 [OK].
+ bat All DOF = 0; sau d6 [Apply].
A =l

[01) Apply Displacemants (U,ROT) on Keyponts
Lab2  DOF3 to be constrained

1.0c
uy
Apply as ICMM\!&M ﬂ
I Corstant valsy then:
VALUE Displacement vilus I}"
EEPHD Expand d=p to niodes? N
® | ey | e | e |

+ Chon diém 7; sau dé6 [OK].
+Pat UY = 0; sau d6 [OK].

3. Dar i

+ Solution > Define Loads > Apply > Structural > Force/Moment > on Keypoints.

+ Chon di¢m 1: sau dé [OK].

Fi\Apply F/™1 on kPs eS|
{Fr] Acoly Force/Momernt: on Kerypoinks
Lab  Cwection of forcefmom Iw - ]
Apply 3 [constant valom =l
1 Constant vaiue then:
VALLE Forcelmoment value I 2000
@ | | o | e |

+ Chon hudng cua tdi trong 14 FY, VALUE = -280000; sau dé [Apply].
+ Chon diém 3; sau do [OK].
+ Chon hudng cta tai trong 1a FY, VALUE = -210000; sau d6 [Apply].
+ Chon diém 5; sau dé [OK].
+ Chon hudng cua tai trong 1a FY, VALUE = -280000; sau dé [Apply].
+ Chon di€m 7: sau d6 [OK].
+ Chon hudng ctia tai trong 14 FY, VALUE = -360000; sau d6 [Apply].



Fcadge Truge TutTivwial

4. Giat
+ Solution > Solve > Current LS.

AT
il

sSOLODTLION OFTLONS

PROULEN DIMEXE [OMALITY. . . o« « o o s « = & = = 2-b
| DLGREES OF FREEDOM. . . . . . UX By
ARALYELE TYPE o . - o v = 2 2 = 2 ¢ o5 o s » = SIATIC CSTEADY-STATED

LOAD STEY OTT|OME

LOBD STFP MURBER, . » 4 v o« « s o o s + o o = 1
TINE AT FND o THE Load STER. & 0 0 2 . 0 1 1 . 1.0008
MUMBER OF SUBSTEPS. . ., %, Sl L
SLEP CHANCE DOUNDANY COMDITIONE . . . . . . . . WO
FRIMS OUIPNT COMINOLE . . « ¢ ¢ « = = =« « « « % HO PRINTOUT

| DRTRUWAXE OMIPUT CONIROLE. . & o« = = =« =« = =« = » RLL DATH URITT

N
FOR THE LAET SuRSTEP

Sotve Curreit Load R Y -
[FaVE] Begn Sobtun of Curerd Load Step

Corenand ], than poess U8 6 Rart the sohton.

| T | cmed | we

i Heviens tha srmeuary ploemation i he ler winkies (eriaied “JSTANS

= Seluiion is done!




(Giai doan khai thic két qua
1. Gidi bai todn dan phdng béng ray
Chung ta tim luc doc va tmg sudt trong thanh 1.

O 2 M, =0-210kN(3.6)—280kN(7.2m) - 360kN(10.8) + F, (10.8)

210kN(3.6) + 280kN(7.2m) +360kN(10.8m)
10.8m

T XF, =0=280kN - 210kN~ 280kN ~360kN+ 617kN +F

F =

F; =280kN + 210kN + 280kN +360kN — 61 TkN = 513kN
Element 1 Forces/Stress

S513kN - 280kN
K= — = 269kN
B cos(30) '
oy =-EL- 200N _ o) ovips
A 3250mm*

2. Két qud do Ansys phdan tich

Phan luc goi tica

+ General Postproe > List Results > Reaction Solu.

Lod  ftem to be bited

+ Chon "All struc fore F'; sau dé IOK]

A1PRASOL Command : \ =]
Fie

FRINI REACTIOM COLUTIORS PER MODE
weews POSTL TOTAL REACTION SOLUTION LISTING wewae

LOAD ETEP- 1 SUBSTEP-
TINE- 1. Wiy LOAD mr- L]
THE FOLLOUING X.¥.Z GOLUTIONE ARE IM CLONAL COORDIMATEE
HODE X FY
l. 9. 2U373E-0 0 5133JEvHe
B G16ETE il
TOTAL UYALUES

VALUE  6.20373E-69 ©. 11308E-0Y




Ta thay gi4 tri ma Ansys phan tich gidng véi két qué tinh bang tay.
Bién dang
+ General Postproc > Plot Results > Deformed Shape.

mPlo! Deformed Shape . |
(PLDISP) Piok Defeemad Shape
KLBD Items to be plotted

 Def shape only

° Dal 4 undeloreed

@ Dot ¥ undef edge |

+ Quan sdt gid tri chuyén vi 16n nhat ghi @ phia wén bén trdi man hioh ta thiy
(DMX = 7.409).

Chuyén vi
+ General Postproc > Plot results > Contour Plot > Nodal Solution.
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Y Contensr Nadal Sobution Data
[Pt ! Cordonr siodal Soditon Dats
Tren Conp Twesh b ey pordons od

LI Moo to be ghotted

Fait Cotoned sone fagior I i

[ACr KT It erptiataon Mades
1 Comer iy
™ Comer + madsits
K goicabis

[aPRI] D S bex TV s ]o

L. [ (|

+ Chon ‘DOF selution’ via '"USUM': sau dé |OK].

02328
Sridge ¥russ Turoriel
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+ Gid tri chuyén vi ducc ligt k& qua lenh sau General Postproc > List Results >
Nodal Solution chon 'DOF Solution' vii "ALL DOFs'; sau d6 [OK].

MPaNsoL Conunand

Fio

5

'rmrr DOF NODAL SOLUTION PER HODE
smmms POET1 HODAL DEGREE OF FRENDOM LISTING sases

TREE Ty b "“..'3; casEL @

uk uy

Ml.: 8. PR
2 3.9 —3.3933
4 B.24684 ~6.57259
4  1.5916 -7.2363
5 27 =5 .9923
6 -B_497ILE-8L ~).733
? B EEL) B.0HANA
HAX 1 HUK ABSOLUTE BALUES
HODE 5 ;
UaLUE 3.1314 ~7.276

THE FOLLOMING DEGREE OF PREEDOHM RESULTS AKE [N GLOBAL COOHRDINATES

Ung sudt doc trong thanh dan
+ General Postprocessor > Element Table > Define Table
+ An mit [Add...].

Dedine Additional Blermard Tabde ILawm

{zrad] eff M) for BV stran

ILTAILL] Dl dcdteanal Ulement Tabie (Lo
. Uber Sibel ion bem

Dy Connp Bends dals tee

(Viow Ty wogucnie fus”, enkar seguencd
15, 1 Sl tion bk Som Table 4103
¥ Dt Mupcapdl hor g tamleen. )

+ Pat Lab = SAXL: Pat 'Ttem,Comp’ = LS, 1; sau d6 [OK].

+ Element Table > Plot Elem Table
+ Chon 'SAXL', sau d6 [OK].

- =l
[PLETA] Contour Exsoent Tabie Data
Itindi  Tteen te be plotted A
Avgab Average at common Nodes? lg'd”‘-"m :j
o Aoty (ﬂd_l o [




BLEMANT SOLUPTION

SrEFe)

HIn =)

W

BATL AN
Y =% a0%

PN =51 159
;M =51.199

“81.18% 45,598 142B=13 45.5% 91.18%
=2.IM

~80.3%2 -22.7%7

65,792
fridge Truss Tutorial -

+ e liét ké img sudl trong thanh dian
+ Element Table > List Elem Table
+ Chon 'SAXL": sau dé [OK].

PREYAB Command . x|
File

PRINT ELEMENT TABLE |TEMS PER ELEMENT
rewwn POST1 ELEMENT TABLE LISTING wwman

§TaT CURRENT
ELEN SnxL
-82.980
41 . 44?7
82.900
~BZ.8%3
-8.2%48
87.418
§.2900
-91.183
91.189
45.57
~¥1.189

AININUN UALUES
ELEM 11
URLUE -91.189
MAXIHUN URLUES
?

ELEN
URLUE 71.18%

o L R L LTy

oy

Tu thay luc doc trong thanh 1 1a 82.9MPa gidng nhu gid tri tinh todn bing tay.
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Noi dung ciia vi du bang dong lénh Command

ftitle, Bal toan gian phang
/PREP7

! Dinh nghia cdc tham s6
height = 3118

width = 3600

! Dinh nghia cdc di€ém mdi
K,1,0,0

K,2, width/2,height

K.3, width, 0

K.4, 3*width/2, height

K.5, 2*width, O

K.6, 5*width/2, height

K,7, 3*widih, 0

! Pinh nghia dutng

L.1.2

L.1.3

L.2.3

L.2.4

[.3.4

L3.5

L.4.5

L.4.,6

L.5,6

L.5,7

L,6.7

! Dinh nghia phan
ET,1,LINKI ! Loai phdn t &t
R.1,3250 ! Dinh nghia hiing s6, dién tich mat cat ngang: 3200 mm"2
MP.EX,1,200e3 ! Dinh nghia vat li¢u
LESIZE,ALL, , .1.1,1
L.MESH,all ! Chia luéi phan t
FINISH

/SOLU

t Han ch& chuyén vi
DK,1,ALL0
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DK,7,UY,0

! Dat taj

FK,1,FY,-280e3

FK,3,FY,-210e3

FK,5FY,-280e3

FK,7.FY -360e3

SOLVE ! giai

FINISH

/POSTI

PRRSOL,F ! Liét ké phan lyc
PLDISP,2 ! V& bién dang ctia dan
PLNSOL,U,SUM,0,1
ETABLE,SAXL,LS, |
PRETAB,SAXL
PLETABSAXL.NOAV ! V& bidu dé luc doc

VIDU 11.2 BAI TOAN XAC PINH DO VONG CUA THANH

Gidi thiéu

Cho hé thanh xién chju tai trong tp trung F = 50001b tai vi tri nhwr hinh veé. Xac dinh
do vong tai diém 2 va dng suat trong thanh.

Biét I = 15x12 inch;

Dién tich mat cat ngang cta thanh A = 0.05 in2 ; g6c 6 = 30",

a=2lcos6 =311.7692; b = Isind = 90in; E =30 x 10° psi.
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Giai doan xay dung mé hinh hinh hoc va chia luéi phan tir
1. Dt kiéu phan tich
+ Main Menu > Preference. ..
+ Chon “Structural™; sau dé [OK].
2. Datr tén cho bai toan .

+ Utility Menu > File > Change Title ...

+ Dat TITLE = Bai toan xac dinh chuyén vi thanh; sau d6 {OK].

3. Dinh nghia 3 diém mdi

+ Preprocessor > Modeling > Create > Keypoints > In Active CS

+ Dat diém tha nhat 1, X = 0; Y = 0; sau d6 [Apply].

+ Dat diém thit hai 2, X = 155.8846; Y = -90; sau d6 [Apply).

+ Dat diém thi ba 3, X =311.7692; Y = 0; sau d6 [OK].

4. Dinh nghia 2 ditcong moi

+ Preprocessor > Modeling > Create > Lines > Lines > Straight Line

+ Chon diém tha nhat 1, diém thit hai 2; diém 2, diém 3; sau dé [OK].

5. Pinh nghia logi phan n

+ Preprocessor > Element Type > Add/Edit/Delete...

+ Chon nit [Add. ..} chon phédn tir LINK1; sau d6 [OK]. D¢ giai bai toan nay chiing ta
sir dung phén 1 LINK 1. Phan tir nay c6 2 bac twdo (2 chuyén vi doc theo phuong X va Y).

6. Dinh nghia dién tich mdt cdt ngang

+ Preprocessor > Real Constants... > Add...

+ Chon nat [Add...], nat [OK].

+ biat AREA =0.05.

7. Dinh nghia thudc tinh vdt liéu

+ Preprocessor > Material Props > Material Models > Structural > Linear > Elastic >
Isotropic

+ Dat EX = 30x10° (modun dan hoi ctia thép), PRXY = 0.3 (h¢ s6 Poisson); sau
dé [OK].

8. Dt kich thude heot

+Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines...
+ Pat NDIV = | sau d6 [OK].

9. Chia lidi phan i

+ Preprocessor > Meshing > Mesh > Lines > an nat [Pick All)
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10. Bdt chi 6 va hién thi phan 1z

+ Utility Menu > Plot > Elements

+ Utility Menu > PlotCtrls > Numbering ...

+ Chon “Element numbers”; sau d6 [OK].

Giai doan dat tai trong va giai

1. Chon kiéu phan tich

+ Solution > Analysis Type > New Analysis. ..

+ Chon “Static”™; sau d6 [OK].

2. Ddt han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
+ Chon diém 1, 3; sau d6 [OK].

+ bat All DOF = 0; sau d6 [OK].

3. Ddt tdi rong

+ Select Solution > Define Loads > Apply > Structural > Force/Momen > Keypoints
+ Chon di€m 2; sau d6 [OK].

+ Dat FY = -5000; sau d6 [OK].

4. Gidi

+ Solution > Solve > Current LS

+ An niit [OK].

Giai doan khai thac két qua

1. Xdc dink do véng tdi diém 2

+ General Postproc > Plot Results > Deformed Shape
+ Chon Def + undeformed: sau dé [OK].

Ta thay d6 vong tai diém 2 13 0.12.

2. Xdc dinh ving sudt trong thanh

+ General Postproc > Element Table > Define Table

+ An niit [Add...".

+ bt Lab = SAXL; Item, Comp = LS, 1; sau d6 [OK].
+ An nit [Close].

+ General Postproc > Plot Results > Contour Plot>Line Elem Res...
+ Dit Labl = SAXL va LabJ = SAXL: sau d6 [OK].



Ta thiy gid tri tng sudt trong thanh 1a 10000psi.

Luu trir va thoit khoi Ansys

+ Chon niit [Save_DB] trén thanh cong cu.
+ Chon nit [Quit] trén thanh cong cu.

+ Chon “Quit — Nosave!"; sau dé [OK].
Noi dung cua vi du bang dong léenh Command
[PREP7

/TITLE, Bai toan xac dinh do vong thanh
L = 15%]2 ! Chiéu dai cua thanh
*AFUN,DEG

THETA =30

A = 2*L*COS(THETA)

B = L*SIN(THETA)

ET,1,LINK1

R.1..5

MP.EX, 1,30E6

N,1

N.2,A/2,-B

N.3.A

E 1.2

E23
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D.l,ALL,,3,2

F,2,FY,-5000

OUTPR,,I

FINISH

/SOLU

SOLVE

FINISH

/POSTI

PLDISP,2 ! V& bi¢n dang ctia dan
MID_NODE = NODE (A/2,-B,0 )
LEFT_EL = ENEARN (MID_NODE)
ETABLE,STRS,LS,1

FINISH

VI DU 11.3. GIAI BAI TOAN DAN 3D
Gidi thiéu

Xdc dinh chuyén vi ctia hé dan 3D chiu tai trong tap trung F1 = F2 = 2500N tai vi tri
nhu hinh vé.

Biét dién tich mat cat ngang cha cdc thanh dan A = 1.56 x 107 m? E = 75 GPa.

F =2500N

_F=2500N
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Giai doan xay dung moé hinh hinh hoc va chia lu6i phan tir

1. Dat tén cho bai todn

+ Utility menu > File > Change Title:

+ Pat TITLE = Bai toan dan 3D: sau d6 [OK].

2. Pinh nghia 10 diém mai

+ Preprocessor > Modeling > Create > Keypoints > In Active CS
+Diém thir 1; X =0; Y = 0; sau d6 [Apply].

+ Didm thit 2; X =4; Y = 0, Z = 0; sau d6 [Apply].
+ Piém thir 3; X =4; Y =0; Z = 4; sau d6 [Apply].
+ Diém thir4; X =0; Y =0: Z=4; sau dé [Apply].
+ Diém thir 5; X = 0; Y =4; Z=0; sau do [Apply].
+ Diém thit 6; X =4; Y = 4: Z = 0; sau dé [Apply].
+ Diem thit 7: X =4: Y =4: Z = 4; sau do [Apply].
+Digmtha 8: X =0: Y =4; Z = 4; sau dé [Apply].
+Diém thit 9: X =4, Y = 8; Z = 0; sau dé [Apply].
+biém tha 10; X =0; Y =8; Z = 0; sau d6 [OK].

+ Chuyén ché do nhin sang Oblique View bang cdch nhan vio icon | ;91..




3. Dinh nghia 25 duong moi

+ Preprocessor > Modeling > Create > Lines > Lines > In Active Coord

+ Chon di¢m [, di¢m 2; diém 2, diém 6; chon diém 6, diém 9; chon diém 9, diém
10; chon diém 10, diém 5; chon diém 5, diém 1I; chon diém 2, diém 5; chon diém 3,
diém 6; chon diém 6, diém 10; chon diém 4, diém 3; chon diém 3, diém 7; chon diém 7,
diém 8; chon diém 8, di€m 4; chon diém 3, diém 8; chon diém 3, diém 2; chon diém 1,
di¢m 4; chon diém 6, diém 7; chon diém 5, diém 6; chon diém 3, diém 6: chon diém 4,
di¢m 5; chon diém 6, diém 8; chon diém 7, diém 9: chon diém 8, di€ém 10; chon diém 8,
diém 9; sau d6 [OK].

4. Dinh nghia kiéu phdn nr

+ Preprocessor > Element Type > Add/Edit/Delete

+ An nit [Add).

+ Chon phén tir spar8 (LINKS); sau dé {OK)].

+ An nat [Close].

3. Dinh nghia di¢n tich mdt cdt ngang thanh dan

+ Preprocessor > Real Constants > Add/Edit/Delcte

+ An nit [Add].

+ Dit AREA = 1.56E-3; sau dé {OK].

+ An nit [Close].

6. Dinh nghia thudc tinh vt liéu

+ Preprocessor > Material Props > Material Models

+ Structural > Linear > Elastic > Isotropic

+ Dt EX = 7.5E10; sau d6 [QK].

7. Dinh nghia kich thige phdn tr

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines

+ bat NDIV = 1; sau d6 [OK].

8. Chia ludi phdn nr

+ Preprocessor > Meshing > Mesh > Lines

+ An nit [Pick All].

Giai doan dat tai trong va giai-

. Dinh nghia kiéu phan nr

+ Solution > Analysis Type > New Analysis.

+ Chen kiéu phén tich 13 'Static’; sau dé [OK].
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2. Han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
+ Chon diém 1, 2, 3, 4; sau d6 [OK].

+ Dt All DOF =0; sau d6 [OK].

3. Par tai

+ Solution > Define Loads > Apply > Structural > Force/Moment > on Keypoints.
+ Chon diém 9. 10: sau dé [OK].

+ Chon hudng cha i trong la FY, VALUE =-360000; sau do [Applyl.

Eal toan gian 30

4. Gidi

+ Solution > Solve > Current LS.

+ An [OK]: sau d6 [Close].

Giai doan khai thic két qua

V& chuyén vi clia dian

+ General Postproc > Plot Results > Deformed Shape.
+ Chon 'Def + undef edge’; sau dé [OK].



Bal wosn gian 30

Luru triv va thoit khoi Ansys

+ Chon nat [Save_DB] trén thanh cong cu.
+ Chon nit [Quit] trén thanh cong cu.

+ Chon *“Quit — Nosave!™: sau dé [OK].
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Chuong 12
TINH TOAN DAM

Dim 13 mot loai cdu kién co bin trong két cdu xay dung. Vé mat chiu luc thi dim
chit yéu chiu u6n. Ul diém néi bat ctia dim la cau tao don gian, chi phi cho viée ché
1a0 dam khong 16n. Chinh vi nhimg 1y do d6 dim duge sl dung rat phé bién. Trong
xdy dung co ban, dim dugc lam: dim mdi nha, ddm san nhi &, dam cic loai san cong
tic, ddm cdu, dim cdu truc, dam trong cdc cira van cla cdc cong trinh thuy cong va
thuy dién... Dudi tic dung ctia tdi trong trong dam phit sinh m6 men uon, luc cat va
lue doc.

Vi DU 12.1. BAI TOAN KET CAU DAM CONGXON CHIU TAI TRONG TAP TRUNG

3

500 mm F
T newegs a2
=2mm

Giai doan xay dung mo hinh hinh hoc va chia luéi phéan tu

[. Pat tén cho bai todn

+ Utility Menu > File > Change Title

+ Pat TITLE = Bai todan diam congxon; sau dé [OK].

2. Pinl nghta 2 diem mdi

+ Preprocessor > Modeling > Create > Keypoints > In Active CS

+ Piem thi nhat 1, X =0: Y = 0; sau d6 [Apply).

+ Piem tha hai 2, X = 300; Y = 0; sau dé [OK].

3. Dinh nghia | duonyg moi

+ Preprocessor > Modeling> Create > Lines > Lines > Straight Line.

+ Chon diém 1, diém 2; sau dé [OK].



+. Dinh nghia loai phdan ni

+ Preprocessor > Element Type > Add/Edit/Delete...+ dn nit [Add...].

[.Q Library of Elernent Types
Lbeary of Bmnecd Types

Beinant type 1 efmrerite fisrber

x|

+ Chon phan wr PIPE16.

FaAYP19E 16 element type aptions iy L x|
Options for PIPELS, Element Type Ref. No, 1

Temperatures represent K1 | Thru-weatl gr adnt =]
Stress int Factors (SIF) from K2 [Reslcen siF 183 =
Elemertidinoutput | K4 fotrsight pice =
Uise of PX, PY, PZ prassures. €S [tse normal comp !
Mamber force + moment outmg K6 m
Gyroscopic damping matre K7 [uo 0l _T_I

oK ' Cancel ' Help ' .
+ Chon phin tir PIPE16; sau do [OK].
+ An niit |Option...].
+ Pat Member force + moment output K6 = Include output; sau do [OK].
+ An niit |Close].
5. Binh nghia diomg kink va chiéu day ong
+ Preprocessor > Real Constants > Add/Edit/Delete...
+ An nit [Add...]: sau dé [OK].
+ BDat OD = 25 (dudng kirth ngoai); THKWALL = 2; sau da [OK].
+ An ntt [Close].
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6. Dinh nghia thuoc tinh vdr liéu

+ Preprocessor > Material Props > Material Models...

+ An niit Structural > Linear > Elastic > Isotropic

+ Bat EX = 70000; PRXY = 0.33; sau do [OK],

7. Dat kich thueae hio

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines
+ Dat SIZE = 20; sau d6 [OK].

8. Chia hedii phdn ti

+ Preprocessor > Meshing > Mesh > Lines

+ An nat [Pick All].

Giai doan dat tai trong va giai

1. Dinh nghia kiéy phan tich

+ Solution > Analysis Type > New Analysis

+ Chon *Static™: sau db [OK]).

2. Han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
+ Chon diém 1: sau dé [OK].

+ bat All DOF = 0; sau dé6 [OK].

3. Dar tai trong len dam

+ Structural > Force/Moment > on Keypoints,

+ Chon digm 2: san dé [OK].

+ Chon *Direction of force/mom’ 12 FY; VALUE =-100; sau d6 [OK].

A ANSYS Graphics eplot
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+ Selution > Solve > Current LS.

+ ?\n nut [OK],

Giai doan khai thac két qua

1. Truomg hop giai bai todn trén bdng tay
Do vang:

_ P} (100N)(500mm)*
3EI

l - =6.18mm
3(70000?\’11’:1)[4—?:([2.5mm)" h(l(J.Smm)J ]

- D0 vong l6n nhat tai dau dim congxon la 6.2mm.

Ung sudt:

My (TOONY500mm)

csi.'n:nd == I

: —=64.9MPa
[4 7(12.5mm)* —(10.5mm )4]
- Ung sudt 16n nhat tai ngam 1a 64.9MPa.

2. Két qua do ANSYS phan tich

Do ving

+ General Postproc > Plot Results > Deformed Shape.

+ Chon "Def + undef edge'; sau d6 [OK].

JAANSYS Graphics PLDISP2

Y et
Aproe

Single Ppuse Tyams
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Chuyén vi

+ General Postproc > Plot results > Contour Plot > Nodal Solution.
+ Chon 'DOF solution' la USUM; sau dé [OK].

JA\ ANSYS Graphics PLNSODLILSIM2.1

AN

HEY 23 gedl
ABi06 06

Quan sit trén man hinh & gée trdi phia trén cho ta thdy gia tri chuyén vi lon nhdl ma
Ansys phan tich tuong duong voi gid tri tinh bang tay & trén [a 6.2mm,

Ung sui

+ General Postprocessor > Element Table > Define Table...

+ An niit [Add...].

+ Chon *ltem, Comp’ = Stress. von Mises SEQV; sau dé [OK].

+ An ndt [Close].

R i) £ A For DOV slsan

[R1AME ] Tofine Adston Eeesers Talle jlecs

sl Ui labed fr e

Tieri Coerp Regls data dem

Drvd prnc el S _‘J

scprrepd L) |
Indpegry ‘
FhnlageSme =R
Erege witmuata Wippagn mal v
Grnymiry

a1 s ok =l [ e

(Fie "By seguenie nus', snler Jeguerne
e 0 Seletton bas, See Tutde 40003
v Ly Matsal lor seq, numberi.}

o iy Carvnl red




tad

IJ

+ General Postprocessor > Element Table > Plot Elem Table....
+ An niit [OK].

JA1Contour Plot of Bement Table Data

[PLETAB] Contowr Blement Table Cats

itleh  teen 1o be plotted ﬁl

Avglal Average & comnen nodes? Mo - do et weg =]
o ] Apply Cancel I Help |

A A5YS Graphics  PLEYAD,SQVIOAY

Quan sat trén man hinh & géc trdi phia trén cho ta thdy gia iri tmg sual ldn nhar ma

Ansys phan tich wong duong véi gid tr tinh bing tay & trén 1a 64.914MPA.
V'E bicu do monten

+ General Postproc > Element Table > Define Table...
+ An nit [Add...).

fiYvetine Adstronal Flemers Tobie o .
[awPean 4 1A for BV siram

4
]l.l
[ETARLE] (ofrm Addtone Damerd Talle lomi

L imer bl for dmm

Hewe Qi Resiln gl e dess

By sty Fufy

Var Ty smgustis fum”, evier peemres
PG Sl 00n B0t . Sew Tabie 4.xw)
b Llerwrty Mg v s, rusbers. )
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+ Pat Lab = IMoment: ltem, Comp = SMISC, 6; sau d6 [Apply].
+ bat Lab = JMoment; Item, Comp = SMISC, 12: sau dé [OK].
+ An nit [Close].

+ General Postpro > Plot Results > Contour Plot > Line Elem Res..

filPict Line-Element Results e - i
[PLLS] Piot Line-Elereent Result
Labl Elem table kam 2 node | |'|

Lab) Elem table tem st rode [:;-loa-tm '|
Fact Oplional sose fatir ] L

KUND  Ttems to be pletled
& Def shape only
 Def + undeformed
(" Def + undef adge

o Apply | Cancel [ Heb |

+ Pat Labl = IMoment: Lab2 = JMoment; sau dé [OK].

I\ ANSYS Graphics PLLS,IMOMENT,IMOMENT, 1,0

AT i Teel
pLET TN

EW“ )
-g0cco -388 Ekkl] ~dE66T -8
~ZRERZ =lhiAL =

~oaaea =333




Luu trir va thoat khéi Ansys
+ Chon nit [Save_DB] trén thanh cong cu.
+ Chon niit [Quit] trén thanh cong cu.

+ Chon “Quit — Nosave!”; sau d6 {OK).

Noi dung ciia vi du bing dong lénh Command

/PREP7

K.1,0,0,0, ! Dinh nghia diém méi
K,2,500,0,0,

L,1,2 ! Dinh nghia dudng
ET,1,PIPE16 ! Binh nghia kiéu phén tir
KEYOPT,1,6,1

R,1,25,2, ! Dinh nghia hiing s6

MP.EX,1,70000 ! Dinh nghia vt liéu
MP,PRXY,1,0.33

LESIZE, ALL,20

LMESH, I !'Chia luéi phén tlr
FINISH

/SOLU ! Giai

ANTYPE.,0

DK.1,.0, .0,ALL ! Han ché chuyén vi
FK.2FY,-100 ! Dat tai
/STATUS,SOLU

SOLVE ! Giai

FINISH

VIDU 12.2. BAI TOAN DAM CONGXON CHIU TAI TRONG PHAN BO TAM GIAC
Giidi thi¢u
Mot dam congxon ¢6 mat cét chit nhét chiu tai trong tam giac nhu hinh v&, Xdic dinh
do vong 16n nhat cha dam,
Bi€t chi€u cao clia dim s = 1 in; chiéu dai ddm L = 10 in;

E =30 x 10° psi.
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Cantilever Beam
E=30ES
L=10

5= 1

[ =Ls'2 /l"'l_‘“‘*j fix) .

Giai doan xay dung mé hinh hinh hoc va chia luéi phan tir

I. Ddit kiéu phan tich

+ Main Menu > Preference. ..

+ Chon “Structural™; sau dé [OK].

2. Ddr 1én cho badi toan

+ Utility Menu > File > Change Title ...

+ Dat TITLE = Bai toan dam céngxon; sau d6 [OK].

3. Dink nghia 4 diém mdi

+ Preprocessor > Modeling > Create > Keypoints > In Active CS

+ Dat diém tha nhat 1, X =0; Y = 0; sau d6 [Applyl.

+ Dat diém tha hai 2, X = 10; Y = 0; sau d6 [Apply].

+ bat diém thit ba 3, X = 10; Y = 1; sau d6 [Apply].

+ bat diém thd e 4, X =0, Y = 1; sau d6 [OK].

4. Dinh nghia 1 dién tich mdi

+ Preprocessor > Modeling > Create > Aeras > Arbitrary > Through KPs
+ Chon diém thit nhat 1, diém thi hai 2, diém 3, diém 4; sau d6 [OK].
5. Dinh nghta loai phdn tir

+ Preprocessor > Element Type > Add/Edit/Delete...

+ Chon nit [Add...] chon phén tir PLANI83; sau d6 [OK]. Pé gidi bai todn nay
chiing ta sir dung phédn tr PLAN1R3.

+ Chon nut [Options...] chon K3 = "Plane strs w/thk"; sau dé [OXK].
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T PLANET 83 element type options
Options For PLANEL1S3, Element Type Ref. No. 1

Element bahavior K3 et Lomm B ) '!_’—lmestzsw.fthk - .
Element Formulation K6 |Pure displacemnt -]

(NOTE: Mixed Formulation is not valid with plane strass)

User defined initial stress K10 N USTRES routn -

oK Cancel | e |

6. Dinh nghia chi¢u cao ciia déint
+ Preprocessor > Real Constants... > Add...
+ Chon nit [Add...], mit [OK].

F\Real Canstant Set Number 1 wfor PLANE1
Element Type Refarenis No, |

Real Constant Set No. D

Rea| Constant for Plane Stress with Thickness (KEYOPT(3)=23)

Thickness L =

B3

+ Dat THK = 1, nit [OK]; sau dé [Close].
7. Dinl nghia thuae rinh vat liéu

+ Preprocessor > Material Props > Material Models > Structural > Linear > Elastic >
Isotropic

+ bat EX = 30x10" (modun dan héi cla vat liéu), PRXY = 0.27 (hé s6 Poisson): sau
d6 [OK].

8. Chia e phdn nr

+ Preprocessor > Meshing > Mesh > Areas > Free an nuit [Pick All)
9. Bat chi 56" va hién thi phén ne

+ Utility Menu > PlotCtrls > Numbering ...

+ Chon “Element numbers™; sau dé [OK].
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Giai doan dat tai trong va giai

1. Chon kiéw phan tich

+ Solution > Analysis Type > New Analysis...

+ Chon “Static™; sau dé [OK].

2. Dat han ché chuvén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Lines
+ Chon dudng s6 4; sau dé [OK].

+ Dat All DOF = 0: sau d6 [OK].

3. Ddt tai trong

+ Select Solution > Define Loads > Apply > Structural > Pressure > On Lines
+ Chon dudng s6 3; sau d6 [OK].

T\ Apply PRES on lines

[SFL] Apply PRES on lines as & |Constant value

If Constant valie then:
YALUE LOSdPRES VAIIE - oo oeeneeeeammnnmnmnemes > :

If Coristarit value then:
Qptional PRES values at-end 1 of kne
{leave blank For urdform PRES ) --

Valus

.......................
e

+ Pt cac gid tri nhu hinh vé; sau do |OK].
4. Glai

+ Solution > Solve > Current LS

+ An nit [OK]).

(iiai doan khai thac két qua

Xeze dinth dé vong lon nhdt

+ General Postproc > Plot Results > Deformed Shape

+ An nuit [OK].




SUIB
¥ iMr=)
MIX = 270C-07

Ta thay gid tri do vong 1én nhat |a 0.370E-3.

Liru trir va thoat khoi Ansys

+ Chon nit [Save_DB] trén thanh cong cu.
+ Chon n6t [Quit] trén thanh céng cu.

+ Chon “Quit — Nosave!™; sau dé6 [OK].

Noi dung cua vi du bang dong lénh Command
/title, Bai toan dam congxon
MINLOAD =0 !Tai trong min
MAXLOAD = | ! Tai trong max
L=10

Thick = 1

El = 30e6

PREPT7

ET.1,PLANEIS83

KEYOPT.1,3.3

KEYOPT,1,6.0

KEYOPT,1,10,0

R.1 Thick,

MPTEMP,,,.....

MPTEMP, 1,0

MPDATA EX, 1, El

MPDATA PRXY.1,,.27



MPDATA,DENS,1,,1
RECTNG,0,L.0,Thick
ames,all

SFL.3, PRES,MAXLOAD ,MINLOAD ! Dat tai trong tam gidc
DL.4, ALL.Q

FINISH

/SOL
J/STATUS,SOLU
SOLVE

FINISH

/POSTI

PLDISP,0

Vi DU 12.3. BAI TOAN UON DAM CONGXON CO MAT CAT NGANG T

Gidi thiéu

Mot dam congxon ¢6 mat cét chit T chiu tai trong mé men My = 100000 inlb nhu
hinh vé. X4c dinh tng sut udn kéo va nén 16n nhét tai tiét dién ngam cia dam.

Bi¢t b= 1.5 inch; h =8 in; y = 6 in; chiéu dai dam 1 = 100 in;

E =30 x 10° psi.

-

Giai doan xay dung mo hinh hinh hoc va chia lu6i phan tir

{. Ddit kiéu phan rich
+ Main Menu > Preference. ..
+ Chon “Structural™; sau dé [OK].

139



2. Dar 1én cho bai todn

+ Ultility Menu > File > Change Title ...

+ Dat TITLE = Bai toan dam chu T chiu uon; sau dé [OK].

3. Dinh nghia 2 diém mai

+ Preprocessor > Modeling > Create > Keypoints > In Active CS
+ Dat diem thanhat 1, X =0: Y =0: sau dé [Apply].
+ Dat diem thir hai 2, X = 100; Y = 0; sau dé [OK].

+. Dindv nghta | dicong mai

+ Preprocessor > Modeling > Create >
Lines > Lines > Straight Line

+ Chon diém thir nhat 1, di¢m thi hai
2: sau do [OK L

5. Dinh nghia loai phdan ne

+ Preprocessor > Element Type >

Add/Ediy/Delete...

+ Chon ndt [Add,..] chon phin ur

BEAM44: sau dé [OK]. Dé giai bai todn

nay ching ta su dung phin wr BEAM44.
Phin ur nay ¢6 6 bac tu do (3 chuyén vi doc
theo phuong X, Y va Z. chuyén vi xoay
Guarth true X, Y va Z).

6. Dinh nghia mdr cdt ngang cia ddm

+ Preprocessor > Sections > Beam >
Common Sections

+ Dat cic gid i chiéu rong va chicu
diay cta mit c¢at ngang dim nhu hinh vé,
sau do [OK].

7. Dinh nghia thude tinh var lidu

+ Preprovessor > Material Props >
Muaterial Models > Structural > Linear >
Elastic > Isotropic

+ Bat EX = 30x10" (médun dan héi
cua var lieu), PRXY = 0.3 (hé so Poisson):
sau do [OK].
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8. Ddr kich thwdc hei

+ Preprocessor > Meshing > Size Cnurls > ManualSize > Lines > All Lines...
+ it SIZE = 10 (kich thude cia phin tl); sau d6 [OK]

9, Chia ludi phan ne

+ Preprocessor > Meshing > Mesh > Lines > dn nit [Pick All)

0. Bar chi s vivhién thi phdn e

+ Utlity Menu > Plot > Elements

+ Utility Menu > PlotCtrls > Numbering ...

+ Chon “Element numbers”; sau d6 [OK].

+ Utility Menu > PlotCtrls > Style > Size and Shape...
+ Chon “Display of Element™ la On: sau dé [OK].

Chuyén sang ché do hién thi Isometric bang cdch nhdn vao nit @\ trén thanh
cong cu phia bén phai.

Giai doan dat tai trong va giai

1. Chon kiéu phan tich

+ Solution > Analysis Type > New Analysis. ..

+ Chon “Static™; sau do [OK].

2. Pt han ché’ chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
+ Chon dié¢m 1; sau d6 [OK].

+ Pit All DOF = 0; sau d6 [OK].
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3. Ddt 1di trong

+ Select Solution > Define Loads > Apply > Structural > Force/Momen > On Keypoints
+ Chon diém 2; sau dé [OK],

+ Dat MY (gid ui tdi trong mo6 men) = 100000: sau dé [OK].

[FK] Apply ForcejMoment on Keypoirts
Lab Dhe:ttonoffarte.fmom"._-"_‘_"‘__H___’___’_ Mv ----- ..4
Apply as [Constant value -
Feodsvaethen, 00 ] 0
VALUE Forcefmomert valus = tteseeeaiol L > : 100000 i
oK ] Apply | Cancel | Help |
4. Giai

+ Solution > Solve > Curfent LS

+ An mit [OK].

Giai doan khai thic két qua

Xic dinh Ung sual mat cat ngang tai ngim

+ General Postproc > Element Table > Define Table

+ dn niv [Add..."].

+ Dat Lab = SMAXI; Item, Comp = NMISC, 1: sau dé [Apply].
+ Dat Lab = SMINI; Item, Comp = NMISC, 2; sau dé [OK].

+ in mit [Close].

+ General Postproe > List Results > Elem Table Data

+ Chon SMAXI vi SMINI sau dé [OK).

Ta thay gid tri tmg suat kéo I6n nhat 1a 300 psi va img suat nén 1on nhat la -700 psi.

Luru trir va thoit khoi Ansys

+ Chon niit [Save_DB] trén thanh cong cu.
+ Chon nt [Quit] trén thanh cong cu.

+ Chon “Quit — Nosave!”; sau d6 [OK].



Noi dung ciia vi du biing dong lénh Command

[PREP7

MP.PRXY,0.3

/TITLE, Bai toan dam chu T chiu uon

ANTYPESTATIC

ET.1,.BEAMS4

R.1,60,2000,14.6 'Dinh nghia hing s6

MP.EX.1.30E6

N.1

N,2,100

E, 1.2

DL ALL

F.2,MZ,100000

FINISH

/SOLU

NSUBST. !

OUTPR,ALL.I

SOLVE

FINISH
vi DU 12.4, BAL TOAN PHAN TICH KET CAU DAM CHIU TAI TRONG PHAN BO

(ioi thicu

Muc dich I vi du cho vigc gidi bai todn phian tich két cau véi vat licu nam trong giai
doan dan héi, ¢é chuyén vi nho nhu hinh dudi. Tai trong phin b6 IN/mm tdc dung lén

dim thép c6 mat cat ngang hinh chit nhat 10x10mmvéi mo dun dan hoi cua thép
200000N/mm’.
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Giai doan xay dung mé hinh hinh hoc va chia luéi phan tir

1. Ddt kiéw phén ticl

+ Main Menu > Preference. ..

+ Chon “Structural™; sau dé [OK].

2. Ddt tén cho bai 1odn

+ Utility Menu > File > Change Title ...

+ Dat TITLE = Bai toan ket cau dam chiu tai trong phan bo; sau dé [OK].
3. Binh nghia 2 diém mei

+ Preprocessor > Modcling > Create > Keypoiats > In Active CS

+ Dat di¢m thit nhat 1, X = 0; Y = 0; sau d6 [Apply].

+ Dt diem thit hai 2, X = 1000; Y = 0; sau d6 [OK].

4. Dinl nghta I diong moi

+ Preprocessor > Modeling > Create > Lines > Lines > Straight Line

+ Chon di¢m thit nhat 1, diém tha hai 2: sau dé [OK].

5. Dink nghta loat phan nr

+ Preprocessor > Element Type > Add/Edit/Delcte. ..

+ Chon nit {Add...] chon phin tir BEAM3: sau dé [OK]. B¢ giai bai toan nay

ching ta su dung phin tr BEAM3. Phan tir ndy ¢6 3 bac tu do (2 chuyén vi doc theo
phuong X va Y, chuyén vi xoay quanh truc 7).

6. Dinlt nghia dién tich va mémen qudn tinh tiét dién

+ Preprocessor > Real Constants... > Add...

+ Chon nit [Add...], nat {OK].

+ bat AREA = 100, IZZ (mémen qudn tinh) = 833.333, HEIGHT = 10.

7. Dindt nghia thudc tinh var licu

+ Preprocessor > Material Props > Material Models > Structural > Lincar > Elastic >

Isotropic

+ Dat EX = 200000 (modun dan hdi cua thép), PRXY = 0.3 (h¢ 50 Poisson): sau

dé [OK]. :
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8. Bdt kich thieie bt

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines.,.
+ Bt SIZE = 100 (kich thudc cta phan t); sau dé [OK].

9. Chia luci phdn ty

+ Preprocessor > Meshing > Mesh > Lines > &n niit [Pick All}



10. Bat chi s6 va hién thi phdn i

+ Utility Menu > Plot > Elements

+ Uulity Menu > PlotCtrls > Numbering ...
+ Chon *Element numbers™; sau dé [OK].

AAN‘:YS Graphics eplot type=1 mat=1re S E :[] BE]-

LT
TLIN Wt

Giai doan dat tai trong va giai

[. Chon kiéu phdn tich

+ Solution > Analysis Type > New Analysis...

+ Chon “Static™; sau dé6 [OK].

2. Pdt han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
+ Chon diém 1: sau dé [OK].

+ Dt UX =0; UY = 0; sau dé [Apply].

+ Chon diém 2; sau d6 [OK].

+ Pat UY = 0; sau do [OK].

3. Ddr rai trong

+ Select Solution > Define Loads > Apply > Structural > Pressure > On Beams
+ An nit [Pick All].

+ Dat VALI (gid tri tai rong phan bo) = 1; sau dé [OK].
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i Apply PRES on Beams

AA"‘*SYS Graphics eplot

1

ELEMENT 3

ELEr Mt

4. Giai

+ Solution > Solve > Current LS

+ An nit [OK].

(siai doan Khai thac két qua

1. Thé hién do vang clia ddm

+ General Postproc > Plot Results > Deformed Shape

+ Chon "Def + undeformed™; sau dé [OK].

146



2. Thé hién su phan bd vng sudt trén ddm

+ General Postproc > Element Table > Define Table

+ Annit [Add..."].

+ Pat Lab = SMAXI; ltem, Comp = NMISC, 1: sau d6 [Apply].
+Pat Lab = SMAXT; Item, Comp = NMISC, 3: sau dé [OK].

+ An nit [Close].

+ General Postproc > Plot Results > Contour Plot>Line Elem Res...
+ Pat Labl = SMAXI va Lab] = SMAXJ; sau do [OK].

Gid tri tmg sudt 16n nhat & gida dam la 7S0MPA.

A ANSYS Graphics PLLS,SMAX]LSMAX) 1,0
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Luu trir va thoat khoi Ansys

+ Chon niit [Save_DB] trén thanh coéng cu.

+ Chon nit [Quit] trén thanh cong cu.

+ Chon “Quit — Nosave!”; sau dé [OK].

Noi dung cia vi du bang dong iénh Command
/title, Bai toan ket cau dam chiu taj trong phan bo
/PREP7

K,1,0,0 ! Dinh nghia diém méi
K,2,1000,0

L.1,2 ! Binh nghia dudng méi
ET,1LBEAM3 ! Dinh nghia kiéu phdn tir
R,1,100,833.333,10 ! Dinh nghia hing s6
MP.EX.1,200000 ! Dinh nghia vit lieu
MP PRXY,1,0.33

ESIZE, 100

LMESH,ALL ! Chia luéi phan ti
FINISH

/SOLU

ANTYPE,0

DK,1,UX0,, . UY ! Han ch€ chuyén vi
DK.,2,UY,0

SFBEAM,ALL,1,PRES, ] ! Pat taj

SOLVE

FINISH

/POST1

PLDISP,2 !Thé hién bién dang

ETABLE,SMAXI,NMISC, 1
ETABLE,SMAXJ,NMISC, 3
PLLS,SMAXI,SMAXJ,1,0 ! V& bi€u d6 (ng suat
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vi DU 12.5. BAI TOAN XAC PINH UNG SUAT VA PO VONG CUA DAM

Gioi thi¢u |

Mot ddm don gidn congxon & 2 ddu chiu tai trong phan b w = 10000 1b/ft hay =
{10000/12) ib/in nhu hinh v&. Xéc dinh ing suit 16n nhét va d6 vong & gilra dam.

Biét 1 = 240 inch; a = 0.5]; h = 30 inch;

Dién tich mit cit ngang cia dim A = 50.65 in’;

Moémen quén tinh clia ddm 1 = 7892 in*;

E = 30 x 10° psi.

W , w

I |

Problem Sketch

1®_2@_3® 4 .5 - X
. A . @} . -

Giai doan xay dung mé hinh hinh hoc va chia lu6i phan to

1. Bdr kiéu phan tich

+ Main Menu > Preference. ..

+ Chon “Structural”; sau d6 [OK].

2. Par tén cho bal tean

+ Utility Menu > File > Change Title ...

+ bat TITLE = Bai toan dam chiu uon; sau d6 [OK].
3. Dinh nghia 5 dié¢m mdi '

+ Preprocessor > Modeling > Create > Keypoints > In Active CS
+ Pat diém thi nhdt 1, X =0; Y = 0; sau d6 [Apply].
+ Pat diém thi hai 2, X = 120; Y = 0; sau d6 [Apply].
+ Pat diém thir ba 3, X =240; Y = 0; sau d6 [Apply].
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+ Dat diém thi bon 4, X = 360; Y = 0: sau d6 [Apply].

+ Bat diém thir nam 5, X = 480; Y = 0: sau d6 [OKL

4. Dinh nghta 4 dicong maoi

+ Preprocessor > Modeling > Create > Lines > Lines > Straight Line

+ Chon diém thd nhat 1, diém thit hai 2: diém 2, diém 3; diém 3, diém 4; diém 4,

diém 5; sau dé [OK].

5. Dinh nghia loai phdn nr
+ Preprocessor > Element Type > Add/Edit/Deletc...
+ Chon nut [Add...] chon phin tir BEAM3: sau dé [OK]. D€ gidi bai todn nay

chang ta st dung phdn tir BEAM3. Phin tr nay ¢6 3 bac tr do (2 chuyén vi doc theo
phuong X va Y, chuyén vi xoay quanh truc 7).

6. Dinh nghia dién tich vé momen qudn tinh 1iét dién

+ Preprocessor > Real Constants... > Add...

+ Chon nit [Add.. ], nit [OK].

+ Dat AREA = 50.65, 17Z (momen quan tinh) = 7892, HEIGHT = 30.
7. Dinh nghia thugjc tinh var lién

+ Preprocessor > Material Props > Material Models > Structural > Linear > Elastic >

Isotropic

+ bat EX = 30x10° (médun dan héi coa thép), PRXY = 0.3 (hé s6 Poisson); sau dé

[OK].
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8. Pdr kich thude hiedi

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines...
+ Bat SIZE = 24 (kich thude ciia phén tir); sau dé [OK].

9. Chia ot phdn tir

+ Preprocessor > Mcshing > Mesh > Lines > an ndit {Pick All]
10. Bét chi s6'va hién thi phdn nr

+ Uttlity Menu > Plot > Elements

+ Unlity Mcnu > PlotCtrls > Numbering ...

+ Chon “Element numbers’: sau dé [OK].

Giai doan dat tai trong va gii

{. Chon kiéu phan tich

+ Solution > Anulysis Type > New Analysis...



+ Chon “Static™; sau do [OK].
2. Dadt han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints

+ Chon diém 2; sau dé [OK].

+ bat UX, UY = 0; sau do [Apply].

+ Chon diém 4; sau d6 [OK].

+ Dat UY = 0; sau dé [OK].

3. Dadt rai trong

+ Select Solution > Define Loads > Apply > Structural > Force/Momen > On Beams
+ Chon phiin tir 1, 2, 3, 4, 5va 16, 17, 18, 19, 20; sau dé [OK].
+ Pat VALI (gia tri tai trong phan bd) = 10000/12; sau dé [OK].

Apply PRES on Beams

[SFBEAM] Apply Pressure (PRES) on Beam Elsments
WEY Load key

VALT Pressure valye st node 1
VALY Pressure value at node )

(leave Blank for undform pressure)

Optional offsets for pressure load

LN
10000/12
]
IOFFST  Offset from I node :]
1]
_ree |

JOFFST  Offset from ) node

4. Giai
+ Solution > Solve > Current LS

+ An nat [OK].

(iai doan khai thic két qua

1. Xec dinh dé vong & gifta dam
+ General Postproc > Plot Results > Contour Plot > Nodal Solution
+ Chon DOF solution > Y- Component of displacement; sau do [OK].



Ta thidy do vong & gita dam 14 0,182,

2. Xdc dinh iing sudt I6n nhdt tai mat cdt ngang giita dam

+ General Postproc > Element Table > Define Table

+ An nuit [Add..."].

+ Bat Lab = SMAXI; Item, Comp = NMISC, 1: sau dé [Applyl.

+ Dt Lab = SMAXJ: Ttem, Comp = NMISC, 3; sau d6 [OK].

+ An niit [Close].

+ General Postproc > Plot Results > Contour Plot>Line Elem Res...
+ Dit Labl = SMAXI va Labl = SMAXJ: sau dé [OK].

AT TTYXIS

SIEe=)

= =3

Tiil=1

a1 ward
WML = FRIZAW
g =S =1 _J} ]

W =404
T

e

Lel Basd gan t84w wan

Gid tri ting suat I6n nhat & gita ddm 13 11404MPA.

W
8]



Luu trir va thoit khéi Ansys

+ Chon niit [Save_DB] trén thanh céng cu.
+ Chon mit [Quit] trén thanh cOng cu.

+ Chon “Quit - Nosave!”; sau d6 {OK].
Noi dung cua vi du bang dong énh Command
/PREP7

MP,PRXY,.0.3

/TITLE, Bai toan dam chiu uon
ANTYPE,STATIC

ET,1, BEAM3

KEYOPT,1,9,9

R,1,50.65,7892,30

MP.EX,1,30E6

N,1 ! Dinh nghia niit va phéin tr
N,5,480

FILL

E.1,2

EGEN.4,1,1

D.2.UX.,.,..UY ! Hanché chuyén vi va dat tai
D,4,UY

SFBEAM,1,1,PRES,(10000/12)
SFBEAM,4,1,PRES,(1E4/12)

FINISH

/SOLU

OUTPR,BASIC,!

SOLVE

FINISH

/POSTI

SET,1,1

PRNSOL,U,COMP
PRNSOL,ROT,COMP

PLDISP, 1

fOUT

FINISH
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Chuong 13
BAI TOAN TAM VA VO

Va la vat thé ¢6 mot kich thude (chidu diy) nho hon hai kich thude con lat rat nhiéu.
Quy tich cic diém cach déu mat trong va mat ngoai cua vo goi la mat cong trung binh
cua vo. Tam 1a cde v6 ¢6 mat trung binh 12 mot mat phang. Loai vo thong dung nhat la
loat vo doi ximg truc, loai vo niy c6 mat trung binh [a mét mat ron xoay.

VIDU 13.1. BAI TOAN XAC DINH B0 VONG CUA ONG CHIU NEN

Giidi thiéu

Xic dinh do vong ciha
ong chiu luc nén F = 100 Ib
nhir hinh v& tai vi uri tac dung
cua luc. Bi€t | = 10.35 inch:
Bén kinh ong r = 4.953 in;

Chiéu day 6ng t = 0.094
in: E =30 x 10" psi.

DE gidi bai todn nay ta sir
dung tinh chat d6i xing dé
giai cho don gian.

(ziai doan xay dung mé hinh hinh hoc va chia luéi phan tir
L. Dat kiéu phan tich

+ Main Menu > Preference. ..

+ Chon “Structural™; sau d6 [OK).

2, Bar tén che bai toan

+ Utility Menu > File > Change Title ...

+ Dt TITLE = Bai toan ong: sau dé [OK].

3. Dinh nghia 4 diém mdi

+ Thay d6i h¢ truc toa do tru

+ Utility Menu > WorkPlane > Change Active CS to > Global Cylindrical
+ Preprocessor > Modeling > Create > Keypoints > In Active CS
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+ Pat diém thir nhat 1, X =4.953; Y = 0; sau do [Apply].

+ Par diém thit hai 2, X =4.953; Y =0, Z=5.175: sau do [OK].
+ Preprocessor > Modeling > Copy > Keypoints

+ Chon diém 1 va 2; sau d6 [OK].

+ Dat DY =90; sau dé [OK].

4. Dinh nghia 1 dién tich
+ Preprocessor > Modeling > Create > Areas > Arbitrary > Through KPs
+ Chon diém thit nhit 1, diém 2: diém 4, diém 3; sau d6 [OK].

N

h



3. Dinh nghta loai phan ny
+ Preprocessor > Element Type > Add/Edit/Delete...
+ Chon niit [Add...] chon phan ur SHELL93; sau do [OK]. Dé giai bai todn nay

ching ta sir dung phén tir SHELL93 . Phin tir nay ¢6 6 bac ty do (3 chuyén vi doc theo
phuong X, Y va Z, chuyén vi xoay quanh truc X, Y va Z).

6. Dinh nghta chiéu day ong

+ Preprocessor > Real Constants... > Add...
+ Chon nit [Add. .. ], nit [OK].
+ Dat TK(I) = 0.094.

7. Dinh nghia thuée tinh vét ligu

+ Preprocessor > Material Props > Material Models > Structural > Linear > Elastic >

Isotropic
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+Bat EX = 10.5x10° (médun dan héi), PRXY = 0.3125 (hé s6 Poisson); sau d6 [OK],
8. Dt kich thuce i

+Preprocessor > Meshing > Size Catrls > ManualSize > Lines > All Lines...

+ Dat NDIV = 8 (s8 phdn tir chia); sau dé [OK].

Y. Chia lwoi phan i

+ Preprocessor > Meshing > Mesh > Areas > Free dn nt [Pick All]

10. Bar chi sé va hién thi phdn ne

+ Utility Menu > Plot > Elements

+ Utility Menu > PlotCtrls > Numbering ..

+ Chon “Element numibers™; sau dé [OK].




(Giai doan dat tai trong va giai

1. Chon kiéu phan tich

+ Solution > Analysis Type > New Analysis...
+ Chon “Static”; sau d6 [OK].

2. Dt han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > Symmetry B.C >
On Lines

+ Chon duong 3, 4, 1; sau do [OK].

3. Ddt tai trong

+ Select Solution > Define Loads > Apply > Structural > Force/Momen > Keypoints

+ Chon diém 3; sau dé [OK].

+ Pat FY = -25; sau d6 [OK].

4. Gudi

+ Solution > Solve > Current LS

+ An niit [OK].

Giai doan khai thac két qua

Xdc dinh do vong tai diém 3

+ General Postproc > Plot Results > Deformed Shape
+ Chon Def + undeformed; sau dé [OK].



D

ISPLACERENT

STEP=]

g

U8 =1

TINE=1
DI =, 113755

Ta thily do vong tai diém 3 [2.0.1137.
Luu trir va thoat khoi Ansys

+ Chon nat [Save_DB] trén thanh cong cu.
+ Chon nat [Quit] trén thanh cong cu.

+ Chon “Quit — Nosave!™; sau dé [OK].
Noi dung cuia vi du bang dong lénh Command
/PREP7

/TITLE, Bai toan ong

ANTYPE.STATIC

ET,1,SHELL93

R.,0.094

MP.EX., 10.5E6

MPNUXY,,.3125

CSYS, |

K.1.4.953 ! Dinh nghia diém mdi
K.2,4.953,5.175

KGEN,2,1,2,1,,90

ANSYS
HBY 3¢ 2&85
21?44:16




A.1.2.43

ESIZE..8

AMESH. I

CSYS.0
NSEL,S,LOC.X.0
DSYM.SYMM.X.0
NSEL,S,LOC,Y.,0
DSYM,SYMM,Y,0
NSEL.S.LOC.Z0
DSYM.SYMM.Z.0
NSEL.ALL
FK,3.FY -25
FINISH

/SOLU

SOLVE

FINISH

fPOSTI
NSEL,S,LOC.Y 4.953
NSEL.R,LOC.Z.,0
NSEL.R,LOCX.0
PRNSOL,U,COMP
FINISH

vi DU 13.2. BAI TOAN TAM CHIU KEO
Gidi thieun

Bai tap nay xdc dinh sy phan b g sudt vi trudmg chuyén vi trong két cau tam ¢
chiéu day 20 mm chiu tdi trong nhu hinh V&,




Giai doan xay dung mé hinh hinh hoc vi chia lu6i phan tir
1. Dat tén cho bai todn

+ Utility Menu > File > Change Title
+ Dat TITLE = Bai toan tam chiu keo.
2. Xay dwng mé hinh hinh hoc

a) Tao 1 dién tich hinh chir nhat mai

+ Preprocessor > Modeling > Create >
Areas > Reclangle > By 2 Comers

+Dat X =0: Y = 0; Width = 200:
Height = 100; sau d6 [OK].
b) Tao [ dién tich tron méi

+ Preprocessor > Modeling > Create >
Areas > Circle > Solid Circle

+ bat X = 100; Y = 50; Radius = 20:
sau dé [OK).

A\ Solid Circular Area

160



¢) Trir dién tich tron

+ Modeling > Operate > Booleans > Subtract > Areas
+ Chon dién tich chir nhat (dién tich 1); sau d6 [OK].
+ Chon dién tich tron (dién tich 2); sau dé [OK].

5YS Graphics aplot type=1 mat=3 real=1 ¢sys=0
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3. Dinh nghta loai phdn ne :

+ Preprocessor > Element Type > Add/Edit/Delete...
+ An nit [Add...].

+ Chon phan ur PLANS2; sau dé [OK].

relastic

ivlin
J h“,;':lid

+ An ndt [Option...].
+ bt Member behavior K3 = Plane strs w/thk; sau d6 [OK],
+ An niit |Close].

4. Dinh nghia chiéu day tam

+ Preprocessor > Real Constants > Add/Edit/Delete....
+ An niit [Add...]; sau d6 [OK].

+ Bat THK = 20; sau d6 [OK].

al Canstant Set umber 1, for PLANESZ




5. Dinh nghia thugc tinh vdt liéu

+ Preprocessor > Material Props > Material Models...

+ An niit Structural > Linear > Elastic > Isotropic

+ bat EX = 200000; PRXY = 0.33; sau d6 [OK].

6. Ddt kich thudc phdn ue

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Areas > All Areas
+ Dat SIZE = 25; sau do [OK].

: Element Sizes on All Selected Areas

P

7. Chia luéi phdn ne
+ Preprocessor > Meshing > Mesh > Areas
+ An nit [Pick All.

1 real=Ri[E M[E=] B9

(iai doan dat tai trong va giai

| . Dinh nghta kiéu phan tich

+ Solution > Analysis Type > New Analysis
+ Chon ‘Static’; sau dé [OK].



2. Han ché chuyén vi

+Solution > Define Loads > Apply > Structural > Displacement > On Lines
+ Chon dudng bén trii tam; sau dé [OK].

+ Dat All DOF = 0; sau d6 [OK].

+ Apply UROT on Lines

3. Bat tai

+ Solution > Define Loads > Apply > Structural > Pressure > On Lines
+ Chon dudng bén trai tdm; sau dé [OK].

+ bat VALUE = -1; sau dé [OK].
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AAHS\'.‘: Graphics eplot i | _ - [+ i HEE

ANSYS

4. Giai

+ Solution > Solve > Current LS.

+ An nit [OK].

Giiai doan Khai thac két qua

1. Hién thi dang

+ General Postproc > Plot Results > Deformed Shape.
+ Chon 'Def + undef edge'; sau do [OK].

A ANsTS Graphics  PLDISE,
RiTrLAL O
Tl
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2. Hién thi tricdng chuyén vi
+ General Postproc > Plot results > Contour Plot > Nodal Solution.
+ Chon 'DOF solution’ 13 USUM; sau dé [OK].

I ANSYS Graphics PLYSOLU,SUM,O,1

3. Hién thi trudmg itmg suat tiomg diceng VonMises
+ General Postproc > Plot Results > Nodal Solution.,

+ Chon Itemn, Comp = Stress, von Mises SEQV; sau dé [OK].

NSYS Graphics PLNSOLSE0V,0,1
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Luu trir va thoat khoi Ansys

+ Chon niit [Save_DB] trén thanh cong cu.

+ Chon nat [Quit] trén thanh cong cu.
+ Chon “Quit — Nosave!”; sau d6 [OK].

Noi dung cua vi du bing dong lénh Command

Jtitle, Bai toan tam chiu keo

JPREP7
BLC4,0,0,200,100
CYL4,100,50,20
ASBA,1.2
ET,1,PLANE42
KEYOPT,1.3,3
R,1,20
MP,EX,1,200000
MP.PRXY,1,0.3
AESIZE,ALL,5
AMESH,ALL
FINISH

1SOLU
ANTYPE0
DL4, ALL0O
SFL.2,PRES,-1
SOLVE

FINISH

/POSTI
PLNSOL.S,EQV

! Tao dién chif nhat
! Tao dién tron
1 Tur dién tich

! Dinh nghia phan ti
! Pinh nghia hang s6

! Dinh nghia vat li¢u

! Chia lu6i phan tir

! Han ché chuyén vi
t Dat tai

| Giai

167



Chwong 14
GIAI BAI TOAN ON PINH

Trong linh vuc két ciu cong trinh, 6n dinh 1a tinh chét ciia cong trinh ¢6 kha nang
gilr duge vi tri ban ddu hoac giir duge dang can bang ban ddu trong trang théi bién dang
twong g véi cdc tai trong tac dung.

Vi tri cia cong trinh hay dang cin bang ban dédu trong trang thai bién dang cia cong
trinh duoc goi la 6n dinh dudi tac dung ciia ti trong néu nhu sau khi gay cho cong trinh
mot do l¢éch rdt nhd khoi vi tri ban ddu hodc dang can bing ban ddu mot nguyén nhan
bél ky nao d6 ngoai ti trong da ¢6 réi bd nguyén nhan dé di thi cong trinh s& c6 khuynh
huéng quay trd vé trang thdi ban dau. Tuy theo cdc nguyén nhan gy ra trong cong trinh
cdc bién dang dan héi hay dan déo, cong trinh s& phuc héi trang théi ban diu hoan toan
hay khong hoan toan.

Vi tri cla cong trinh hay dang can bang ban ddu trong trang théi bién dang ctia cong
trinh duge goi la khong 6n dinh dudi téc dung cua tai trong néu nhu sau khi gay cho
cong trinh mot do lech rdt nho khoi vi tri ban ddu hoac dang can bing ban diu mot
nguyén nhin bat ky nao dé ngoai tai trong da c6 rdi bd nguyén nhan d6 di thi cong trinh
s€ ¢6 khong quay tré vé trang thdi ban ddu. Lic ndy, d6 léch cha cong trinh khong cé
khuynh huéng gidm dan ma c6 thé ti€p tuc phat trién cho dén khi cong trinh ¢6 vi tri
méi hoac dang can bang mdi.

Bude qud do cua cong trinh tir trang thdi 6n dinh sang trang thdi khong én dinh goi
lam mit 6n dinh. Gidi han ddu ciia budce qua do d6 goi 1a trang thdi t6i han ciia cong
trinh, Tai trong tuong tmg véi trang théi t6i han goi 12 tai trong tdi han.

VI DU 14.1. BAI TOAN ON DINH KHI UON DOC

P
4
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Gidi thiéu

O phan nay ching ta phén tich 4n dinh cha c6t thép c6 mat cit ngang 10mmx10mm
ngam cting ¢ chan.
PHAN TICH ON DINH THEO TRI RIENG

Giai doan xay dung mo hinh hinh hoc va chia luéi phan tir

1. Ddt ién cho bai todn

+ Utility Menu > File > Change Title

+ Dat TITLE = Phan tich on dinh theo tri rieng.

2. Dinh nghia 2 diém moi

+ Preprocessor > Modeling > Create > Keypoints > In Active CS

+ Diém thit nhat 1, X = 0; Y = 0; sau d6 [Apply].

+ Diém tht hai 2, X = 0; Y = 100; sau d6 [OK].

3. Pinh nghia I duong moi

+ Preprocessor > Modeling> Create > Lines > Lines > Straight Line.

+ Chon diém 1, diém 2; sau dé [OK].

4. Dinh nghia logi phan i

+ Preprocessor > Element Type > Add/Edit/Delete...

+ An ntt [Add...].

+ Chon phan tir BEAM3.

+ An niit [Close].

5. Dinh nghia dién tich, mé men qudn tinh va chiéu cao dam

+ Preprocessor > Real Constants... > Add...

+ Chon nit [Add...]; mit [OK].

+ Dat AREA = 100, IZZ (moémen quén tinh) = 833.333, HEIGHT = 10.

6. Pinh nghia thugc tinh vas lidu

+ Preprocessor > Material Props > Material Models > Structural > Linear > Elastic >
Isotropic

+ Pat EX = 200000 (modun dan héi cla thép), PRXY = 0.3 (hé so Poisson); sau do
[OK].

7. Ddr kich thuoc luc

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines...
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+Bat SIZE = 10 (kich thude cta phdn tir); sau d6 [OK].

8. Chia heoi phan ne

+ Preprocessor > Meshing > Mesh > Lines > &n nit [Pick All]

Giai doan dat tai trong va giai
1 Chon kiéu phan tich

+ Solution > Analysis Type > New Analysis...

+ Chon “Eigen Buckling™; sau dé [OK].

+ Solution > Analysis Type > Analysis Options

+ Chon “Block Lanczos™ va NMODE = [; sau dé [OK].

N S

[BUCOPT] Bucking Analyss Options
Method  Mode extraction method

NMODE  No. of modes to extract |1I
SHIFT  Shift pt for eigenvaiue Io
LDMULTE Load multipler imit |0

- vaid only for Boock Lanczos

x| oms|  wep |

+ Solution > Analysis Type > Expansion Pass

+ Chon “Expansion Pass™ 1a ON; sau dé [OK].

+ Solution > Load Step Opts > ExpansionPass > Single Expand > Expand Modes ...
+ Dat NMODE = [; sau dé [OK].

A

IMXPAND] Expand Modes
HNMODE  No. of modes to expand

FREQBFREQE Frequency range
Ecalc Caleuiate slem resuits?
SIGNIF Sgndficant Threshold

IT__
lo
M no
<oy vald for SPRS and DOAM ,W—
S _Cancal | Mo
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2. Han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
+ Chon diém 1; sau d6 [OK].

+ Pat All DOF = 0; sau dé [OK].

3. Par tai trong lén dam

+ Structural > Force/Moment > on Keypoints.

+ Chon diém 2; sau dé [OK].

+ Chon ‘Direction of force/mom’ la FY; VALUE = -1; sau dé [OK].

Eigenvalue Buckling Analysi»

4. Giai

+ Solution > Solve > Current LS

+ An nit [OK].

Giai doan khai thac két qua

I. Hién thi tdi trong gday mat on dinh

+ General Postproc > List Results > Detailed Summary

Gid tri tai ong 41123N 1a tai trong ma tai d6 cot mat 6n dinh.
2. Hién thi bién dang cua cot

+ General Postproc > Read Results > Last Set

+ General Postproc > Plot Results > Deformed Shape
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Eioeovalue Buckling Analysis

Luu trir va thoat khoi Ansys

+ Chon nut [Save_DB] trén thanh cong cu.
+ Chon niit [Quit] trén thanh céng cu.
+ Chon “Quit ~ Nosave!™; sau dé [OK].

Noi dung cua vi du bang dong lénh Command

/TITLE, Phan tich on dinh theo tri rieng

/PREP7
ET,1.BEAM3
R.1,100,833.333,10
MP.EX, 1,200000
MP,PRXY.1,0.3
K,1,0,0

K.2,0,100

L.12

ESIZE, 10
LMESH.ALL,ALL
FINISH

{SOLU
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! Dinh nghia phin uf
! Dinh nghia hing s6
! Dinh nghia vat liéu
! Binh nghia diém mdi

! Dinh nghia duéng méi

! Chia lugi phén tir



ANTYPE,STATIC

PSTRES,ON

DK,1,ALL ! Han ché chuyén vi
FK.2,FY,-1 ' Dat tai
SOLVE

FINISH

/SOLU

ANTYPE,BUCKLE

BUCOPT,LANB,1

SOLVE

FINISH

/SOLU

EXPASS,ON

MXPAND,1

SOLVE

FINISH

/POST1

SET,LIST

SET.LAST

PLDISP | V& chuyén vi

VI DU 14.2. PHAN TiCH ON DINH THEO BAI TOAN PHI TUYEN
Giai doan xay dung mo hinh hinh hoc va chia ludi phan ur
Cic thao tac déu tuong tu nhu phén trude trlr myc 7 (xem vi du 14.1).
7. Ddt kich thuoe luoi
+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines...
+ Dat SIZE = | (kich thudc cta phan tl); sau d6 [OK].
Giai doan dat tai trong va giai
1. Dinh nghia kiéu phan tich
+ Solution > Analysis Type > New Analysis
+ Chon “Static’; sau d6 [OK].
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2. Dat ché' dé phan tich

+ Select Solution > Analysis Type > Sol'n Control...
+ Chon ‘Large Static Displacements Static’,

+ Dat Automatic time 12 On.

+ Dat number of substeps 1a 20; maximum number of substeps la 1000.

+ Dat minimum number of substeps la 1.
+ Chon *Write every substeps’.

Solution Controls

B2 | iurmert |Sotnoptons] Nookesr | Advanced 1

Anhyzin Orsony = | [ Wit Bomz to Risults Filo
|
[Large Dspiacement State = & Al sokiton tems
™ Calculite préstress dficts
Time Canteol = =T
Tmeatend oflcadseep [o |
Astomatic tme stepping [ =l
£ humber of substeps
7 Time ncrement

Humber of subisteps Im

Chon tab ‘Nonlinear’.
+ BPat Line Search 1a On.

+ Dat Maximum Number of Iterations 13 1000; sau dé [OK].

Sobution Control




3. Han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
+ Chon diém 1; sau d6 [OK].

+ Dat All DOF = 0; sau dé [OK].

4. Dd tai irong lén ddm

+ Structural > Force/Moment > on Keypoints.

+ Chon diém 2; sau d6 [OK].

+ Chon ‘Direction of force/mom’ la FY; VALUE = -50000; sau d6 [Apply].

+ Chon diém 2; sau dé [OK].

+ Chon *Direction of force/mom” la FX; VALUE = -250; sau d6 [OK].

5. Giai
+ Solution > Solve > Current LS
+ An niit [OK].
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Giai doan khai théic két qua

+ Utility Menu > PlotCtrls > Style > Size and Shape
+ Bat 'Display of element' 1a ON; sau dé [OK].

1. Hién thi bién dang

+ General Postproc > Plot Results > Deformed Shape...

+ Chon “Def + undeformed™: sau dé [OK].

Moblinear Buckling Anslysis
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+ General Postproc > Plot Results > Contour Plot > Nodal Solu...
+ Bt Item, Comp = DOF solution, UY; sau dé [OK].

0. 048 TN
Wil
Nenlinear Rurkiing Analysas

2. Hién thi biéu dé quan hé giita tdi trong va bién dang

+ Main Menu > TimeHist Postpro

+ An niit i, ;

+ Nodal Solution > DOF Solution > Y-Component of displacement
+ Chon diém 2: sau d6 [Apply].

Add Time-History Varabile

oulmlwm

+ Reaction Forces > Structural Forces > Y-Component of Force
+ Chon diém 1; sau do [OK].
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+ Chon UY_2 trong clra sé Time History Variables.

+_f{n nut ! .

Bi¢u d6 trén biéu thj quan hé giia tai trong vdi bién dang,

Luwu trir va thoat khoi Ansys
+ Chon niit [Save_DB] trén thanh cong cu.
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+ Chon niit [Quit] trén thanh cOng cu.

+ Chon “Quit — Nosave!™; sau d6 [OK].

Noi dung cia vi du bing dong lénh Command
/TITLE, Phan tich phi tuyen

/PREP7

ET,1,BEAM3 ! Dinh nghia phan tir
MP,EX,1,200000 ! Dinh nghia vat liéu
MP,PRXY,1,0.3

R,1,100,833.333.,10 ! Dinh nghia hang s6
K,1,0,0,0 ! Pinh nghia diém méi
K.,2,0,100,0

L.1,2 ! Dinh nghia duéng méi
ESIZE,1

LMESH, ALL ! Chia ludi phan tir
FINISH

/SOLU

ANTYPE,STATIC

NLGEOM,ON

OUTRES,ALL,ALL

NSUBST,20

NEQIT,1000

AUTOTS,ON

LNSRCH,ON

/ESHAPE, 1

DK,1,ALL,0 ! Han ché chuyén vi
FK,2,FY.-50000 ! Dat ti

FK.,2,FX,-250

SOLVE

FINISH

/POST26

RFORCE,2,1.}F.Y

NSOL,3,2,UY

XVAR,2

PLVAR,3

/AXLABY,DEFLECTION
/AXLAB,X,LOAD

/REPLOT
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Chuong 15
GIAI BAI TOAN DAO PONG

Dao déng 1a mot qua trinh trong d6 mét dai luong vat 1y thay doi theo thdi gian ma
¢6 mét dac di€m nao d6 1ap lai it nhat mot I4n. Dao dong 1a mét hién tugng phd bién
trong ti nhién va trong k§ thuat. Cic mdy, céc phudng tién giao thong van tdi, cdc toa
nha cao tang, nhimg chiéc cdu bic ngang qua cac dong song... 1a cdc hé dao dong trong
ky thuat. Cdc qua trinh dao dong duge phén loai tuy theo cac quan diém khéc nhau. Cin
cf vao co cdu gay nén dao dong ngudi ta phén thanh dao déng tr do, dao dong cudng
bic, dao dong tham s6, tr dao ddng. Can cif vao s6 bac tu do nguoi ta phan thanh dao
déng hé mot bac tu do, dao dong hé n bac tur do, dao dong hé vo han bic tw do. Can cit
vao phuong trinh dao dong ngudi ta phan thanh dao déng tuyén tinh, dao dong phi
tuyén. Can cif vao dang chuyén dong, nguoi ta phan thanh dao dong doc, dao dong xoan,
dao dong uon...

VI DU 15.1. BAI TOAN PHAN TiCH SU LAM VIEC CUA DAM CONGXON CHIU
TAI TRONG BONG TAP TRUNG PIEU HOA

0,01m

1,0m

0.01m

i

Modulus of Elasticity{E) = 208800(10"Nim’
Density = 7830 kg/m

Cyclic Load
Magnitude : 100N
Frequency Range: 1 - 100Hz
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Giai doan xay dung moé hinh hinh hoc va chia hréi phan ti

1. Pdt tén cho bai todn

+ Utility Menu > File > Change Title

+ Pat TITLE = Bai toan dam congxon chiu tai trong dong.

2. Dinh nghia 2 diém mai

+ Preprocessor > Modeling > Create > Keypoints > In Active CS
+ Diém thit nhét 1, X =0; Y = 0; sau dé [Apply].

+ Diém thit hai 2, X = 1; Y = 0; sau d6 [OK].

3. Dinh nghia 1 duong moi

+ Preprocessor > Modeling> Create > Lines > Lines > Straight Line.
+ Chon diém 1, diém 2; sau d6 [OK].

4. Dinh nghia loai phdn tit

+ Preprocessor > Element Type > Add/Edit/Delete...

+ An niit [Add...).

+ Chon phan tir BEAM3; sau d6 [OK].

+ An nit [Close].

5. Dinh nghta mdt cdt ngang dam

+ Preprocessor > Real Constants > Add/Edit/Delete...

+ An niit [Add...}; sau 6 [OK].

+ Dat AREA = 0.0001; IZ7Z = 8.333E-10; HEIGHT = 0.01; sau d6 [OK}.
+ An nit [Close].

6. Dinh nghia thugc tinh vdr liéu

+ Preprocessor > Material Props > Material Models...

+ An nat Structural > Linear > Elastic > Isotropic

+ Dat EX = 2.068E+11 ; PRXY = 0.3; sau dé [OK).

+ An ntt Structural > Density

+ Dat DENS = 7830; sau d6 [OK]).

7. Ddt kich thioc hudi

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines
+ Dat NDIV = 10; sau d6 [OK].

8. Chia hesi phdn tir

+ Preprocessor > Meshing > Mesh > Lines

+ An niit [Pick AlLL.
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Giai doan dat tai trong va giai

1. Dinh nghia kiéu phan tich

+ Solution > Analysis Type > New Analysis

+ Chon *Harmonic’; sau dé [OK].

+ Solution > Analysis Type > Analysis Options..
+ Chon *Solution method® 13 Full 4n [OK].

+ An [OK].

- Harmonic Analysis

2. Han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On nodes
+ Chon nat 1 a1 vi trf X = 0: sau dé [OK].

+ Dat All DOF = 0; sau d6 [OK].

3. Ddt tai trong lén ddm

+ Solution > Define Loads > Apply > Structural > Force/Moment > On Nodes
+ Chon mit 2 tai vi tri X = 1; sau d6 [OK].

+ Dat FY = 100; sau d6 [OK].

A ANSYS Graphics eplot EE M=)

1 7i




4. Ddt tdn ¢ cita tai trong

+ Solution > Load Step Opts > Time/Frequency > Freq and Substps...

+ Pat ‘Harmonic freq range’ 1a 0 dén 100, ‘Number of substeps’ 1a 100,
+ Chon KBC la Stepped ; sau d6 [OK].

5. Giai

4 Solution > Solve > Current LS
+ An nit [OK].

Giai doan khai thac két qua

+ Main Menu > TimeHist Postpro
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Add Time-liistory Variable

Result tem

| i@ Favorites
##F Nodal Solution
i =2 DOF Solution
II @ X-Component of displacement
f

S dY -Component of displacement
@ Z-Component of rotation

(== =

lii

- Result tem Properiss

' Variable Name juy_2

ok | apey | cancs | b |

+ Nodal Solution > DOF Solution > Y-Componen
+ Chon node 2; sau dé [Apply].

| : x
fe Hep

HxIm S @ Qe 58] re—
AAA Virsibie LEt AAas|

t of displacement

( ) | =i =
N oD erx
MAX | aeb | N 7 8 9 ! CLEAR
HCL
STO LoG 4 5 [ " -
NS HEM SQRT
ABS | ATAN | xn2 1 2 3 :
ol MAG i
v | DERNV | REAL o - :

+ Chon UY_2 trong cita s3 Time History Variables.
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Dynamic

Luru trir va thoat khoi Ansys

+ Chon niit [Save_DB] trén thanh cong cu.

+ Chon nut [Quit] trén thanh cong cu.

+ Chon *Quit — Nosave!™; sau d6 [OK].

Noi dung cua vi du bang dong léenh Command

/TITLE. Bai toan dam conxon chiu tai trong dong
/PREP7

K.1,00 ! Pinh nghia diém
K,2,1,0

L.1.2 ! Dinh nghia dudng
ET.1.BEAM3 ! Dinh nghia kiéu phan tir
R.1.0,0001.8.33¢-10,0.01 ! Dinh nghia hang s
MP.EX.1.2.068¢11 ! Dinh nghia vt licu
MP,PRXY.1,0.33

MP.DENS,1,7830

LESIZE,ALL,,,10
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[LMESH, 1 ! Chia ludi phan
FINISH

/SOLU

ANTYPE,3

DK.1,ALL ! Han ch€ chuyén vi
FK.2,FY,100 ! Dat tai
HARFRQ,0,100,

NSUBST, 100,

KBC,1

SOLVE

FINISH

/POST26

NSOL.2.2,U.Y, UY 2

STORE.MERGE

PRVAR.2

PLVAR,2

VI DU 15.2. BAI TOAN DAO PONG CUA HE MOT BAC TU DO

Gi6i thiéu

Ve do thi dao dong ciia hé mot bac tr do ¢6 ma sat kho (hay ma sat Coulomb). Véi

W = 101b, k; = 30 1b/in (do cing) va khéi luong m = W/g (khéi luong). d = 11 in, F =
1.875 Ib: diéu kién ban ddu X(1 = 0) = 0; X(t = 0) =-1.

)

%
B

._\'

™,
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Giai doan xay dung mé hinh hinh hoe va chia heoi phan tu

1. Bar tén cho bar todn
+ Utility Menu > File > Change Title
+ Dat TITLE = Bai toan dao dong 1 bac tu do.



2. Dinh nghia 2 mit moi

+ Preprocessor > Modeling > Create > Nodes > In Active CS
+ Nt thir nhét 1, X =0; Y = 0; sau d6 [Apply].
+ Nat thit hai 2, X = 1; Y = 0; sau d6 [OK].

3. Dinh nghia loai phan nr

+ Preprocessor > Element Type > Add/Edit/Delete...

+ An nit [Add...].

+ Chon phin tir COMBIN40; sau d6 [OK].

+ An nat [Option...].

+ Chon K6 (Mass location) = "Mass at node J"; sau dé [OK].

COMBIN4O element type options
Options for COMBIN4O, Element Type Ref. No. 1

Gap behavior K1 [Standard gap <]
Element degrae(s) of fresdom K3 TR

Produce element output for K4 IHW Zondine Ll
S — v ey

S - I

+ An niit [Close].

4. Dinh nghia do citg va khéi lugng ciia phdn i

+ Preprocessor > Real Constants > Add/Edit/Delete...

+ An niit [Add...], chon phin tir COMBIN40; sau dé [OK].

+ bat K = 1000 (d6 cimg 10 xo0), M = 10/386 (kh6i lugng), FSLIDE = 1.875, K2 = 30;
sau daé [OK].
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Real Constant Set Number 1, for COMBIN4O
Element Type Reference No. 1

Real Constart Set No. ,:]

Spring constant S R TR L P |led

Damping coefficient c

Mass M

Gap size GAP
Limiting shiding Force FSLIDE

Spring const (par to skde) K2 <-emeeeeo.ol - @ ]

+ An nit [Close].

5. Tao phdn ne

+ Preprocessor > Modeling > Create > Elements > Auto Numbered > Thru Nodes
+ Chon nit 1, nit 2: sau dé [OK].

Giai doan dat tai trong va giai

1. Dinh nghia kiéu phan tich

+ Solution > Analysis Type > New Analysis

+ Chon *Transient’; sau d6 [OK].

+ Chon TRNOPT (Solution method) = Full; sau d6 [OK].
2. Dat ché do phan iich

+ Select Solution > Analysis Type > Sol'n Control...

+ Chon *Small Displacements Transient',

+ Dar Time at end of load step la 0.2025.

+ Dat Automatic time 1a Off.

+ Dit number of substeps la 404,

+ Chon ‘Write every substeps’.
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Baskc | Transiert |Sofn Options | Nonkinear | Advancedhu |

Analysis Opticns Writa Itams ta Resuls Fie
: Is«uwnm - ;

1 Caadats ek stk ‘

Time Control

Time at end of loadstep | [0.2025

Automatic time stepping |of-f -

Chon tab ‘Nonlinear’, &n niit [Set convergence criteria...] . &n nut [Replace...].

+ Pat Lab la Structural F, VALUE = 1, MINREF =-1;sau d6 [OK].

i tionlinear Converpence Criteria

[CHYTAL] Nondinear Convergence Critena
Lalr  Convergance isbasedon  “vessseseiil

VALUE Reference value of Lab

TOLER Tolerance abaut YALLE

--------------

NORM - Convergence noim

MINREF tSnimiin reference yalue

(Used only f YALUE & Blank. I negative, no minimem is enforcad)

| o - |

+ An nt [Close].
Chon tab “Transient'.

+ Pat Algorithm (thuat gidi) 1a HHT algorithm;sau d6 [OK].
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3. Han ché'chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On nodes
+ Chon nuit ; sau d6 [OK].

+ Dat UX = 0; sau dé [OK].

(D] Apply Displacements (U,ROT) on Nodes
Lab2 DOFs to be constrained

--------
---------

4. Dinh nghia diéu kién bién

+ Solution > Define Loads > Apply > Initial Condit'n > Define

+ Chon niit 2; sau d6 [OK].

+ Pat Lab (DOF to be specified) 1a UX, VALUE = -1; sau dé [OK].

m Define [nitial Conditions
[IC] Define Intial Conditions on Nodes

Lab DOF to be specified ]ux .|5
----------------------- .’. L 1
VALUE Initial value of DOF ' m :
. . d

VAL oty T
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3. Giai

+ Solution > Solve > Current LS
+ An nit [OK].

Giai doan khai thic két qua

+ Main Menu > TimeHist Postpro

+ An niit —ﬂ .
+ Nodal Solution > DOF Solution > X-Component of displacement
+ Chon node 2: sau d6 [Apply].

I Time Histary Yariables - . \lile.rs|

Fiie Help
H X 1 B & & ] [vore - S 8| Real =
Variable List | @]

+ Chon UX_2 trong ctfa s6 Time History Variables.

+ An niit . ta ¢6 d6 thi dao dong cita hé nhu hinh ve.

Bai toan dao dong 1 bac ow ¢
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Luu trir vh thoit khoi Ansys
+ Chon niit [Save_DB] trén thanh cong cu.

+ Chon niit [Quit] trén thanh céng cu.
+ Chon “Quit — Nosave!”; sau d6 {OK].

Noi dung ciia vi du bang dong lénh Command
/PREP7

/TITLE, Bai toan dao dong 1 bac tu do
ET.1,COMBIN40,,,,,,2 ! Dinh nghia kiéu phan tir
R,1,1E4,,(10/386),,1.875,30

N,1

N.2,1,0

E,1,2

FINISH

/SOLU

SOLCONTROL,0

ANTYPE,TRANS

TRNOPT, ,, ., ,HHT

D,i,UX

IC,2,UX,-1,0

KBC,1

CNVTOL,F,1,0.001

TIME,.2025

NSUBST,404

OUTRES,,1

SOLVE

FINISH

/POST26

NSOL,2,2,U,X,UX
ESOL,3,1,,SMISC,1,F1

PRVAR,2,3

/GRID,1

/AXLAB,Y DISP



JGTHK,CURVE,2
PLVAR2
/AXLAB,Y ,FORCE
PLVAR,3

/JOUT

FINISH

vi DU 15.3. BAI TOAN DAO PONG TU DO CUA HE NHIEU BAC TU DO
Gidi thiéu

Xac dinh tin s0 riéng clia h¢ gom hai 16 xo ¢6 do cing k, =k, =k, =1 (don vi do
cimg) va khoi luong m; = 2m, = 2 (don vi khoi lugng).

Giai doan xay dung mé hinh hinh hoc va chia lu6i phén tu
1. Ddt tén cho bai todn

+ Utility Menu > File > Change Title

+ Pat TITLE = Bai toan dao dong

2. Dinh nghia 4 nit mai

+ Preprocessor > Modeling > Create > Nodes > In Active CS
+ Nt tha nhat 1, X =0; Y = 0; sau dé [Apply].

+ Nt thit hai 4, X = 1; Y = 0; sau dé [OK],

+ Preprocessor > Modeling > Create > Nodes > Fill between Nds
+ Chon nit 1 va 4; sau dé [OK].

+ Chon NFILL = 4; sau d6 [OK].
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3. Dinh nghia loai phan ur

O ddy ta dinh nghia 2 loai phan tir I xo COMBIN 14 va khoi luong MASS21.

+ Preprocessor > Element Type > Add/Edit/Delete...

+ An niit [Add...).

+ Chon phin tr COMBIN14: sau d6 [Apply].

+ Chon phin tr MASS21; sau d6 [OK].

+ An miit [Close].

4. Dinh nghia dé cimg va khoi lwong cua phdn ne

+ Preprocessor > Real Constants > Add/Edit/Delete....

+ An niit [Add...], chon phdn tir COMBIN14: sau d6 [OK].

+Dat K = | (do cimg 10 xo): sau d6 [OK].

+ An mit [Add...], chon phdn tir MASS21: sau dé [OK].

+Dat MASSX = 2 (kh6i luong); sau dé [Apply].

+ Pat Real Constant Set No = 3, dat MASSX = 1 (khoi lugng): sau dé [OK).

+ An niit [Close].

5. Tao phan ne

+ Preprocessor > Modeling > Create > Elements > Auto Numbered > Thru Nodes
+ Chon niit 1, nit 2 (tao phén tr 1o xo K,): sau dé [OK].

+ Preprocessor > Modeling > Create > Elements > Elem Attributes

+Dat TYPE = 2, REAL = 2; sau d6 [OK].

+ Preprocessor > Modeling > Create > Elements > Auto Numbered > Thru Nodes
+ Chon it 2 (tao khéi lueng m,); sau dé [OK].

+ Preprocessor > Modeling > Create > Elements > Elem Attributes

+Dat TYPE = 1, REAL = 1: sau d6 [OK].

+ Preprocessor > Modeling > Create > Elements > Auto Numbered > Thru Nodes
+ Chon ndt 2, nit 3 (tao phan tir 16 xo k.): sau dé [OK].

+ Preprocessor > Modeling > Create > Elements > Elem Attributes



+ bat TYPE = 2, REAL = 3; sau d6 [OK].

+ Preprocessor > Modeling > Create > Elements > Auto Numbered > Thru Nodes
+ Chon nit 3 (tao khéi lugng m,); sau doé [OK].

+ Preprocessor > Modeling > Create > Elements > Elem Attributes

+ bat TYPE = |, REAL = 1; sau d6 [OK].

+ Preprocessor > Modeling > Create > Elements > Auto Numbered > Thru Nodes
+ Chon mit 3, nit 4 (tao phéan tif 16 xo k,); sau dé [OK].

Giai doan dat tai trong va giai

1. Dinh nghta kiéu phan tich

+ Solution > Analysis Type > New Analysis

+ Chon “Modal: sau dé [OK].

+ Solution > Analysis Type > Analysis Options..

+ Chon MODOPT la Reduced an [OK].

+ Chon PRMODE = 1; an [OK].

N\ Reduced Modal Analysis

[MODOPT] Options for Reduced Modal Analysis

FREQB,FREQE Frequency range - [0 “0 |
-for mode extraction

PRMODE No.of modestoprint  ====="=--ssssouoe .

Nrkey Normalize mode shapes § ey 3]

2. Par bac uedo chinh MDOF

+ Solution > Master DOF > User Selected > Define

+ Chon nit 2; sau d6 [OK].

+ Chon Labl = UX; sau d6 [OK].

3. Han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On nodes
+ Chon niit 1 va nut 4; sau dé [OK].

+ Pat UX, UY = 0; sau dé [OK].
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n Apply U.ROT on Nodes

[D] Apply Displacements (U,ROT) on Nodes
LabZ DOFs to be constrained

.........

Apply &5
If Constant vahus then:
VALUE Dsplacemant value

+ Solution > Define Loads > Apply > Structural > Displacement > On nodes
+ Chon nuit 2 va niit 3; sau dé [OK].
+Dat UY = 0; sau d6 [OK].

4. Gidi
+ Solution > Solve > Current LS
+ An nit [OK].
Giiai doan khai thac két qua
+ Ta thdy két qua xudt ra trong clta s6 "ANSYS 10.0 Output Window", tan sé riéng
2 £=0.129949, chu ky T = 7.6953
&V ANSYS 10.0 Output Window

wwuxe PARTICIPATION FACTOR CALCULATION srrns

CUMULATIUE .
“QUE] PERIOD  PABTTIC.FACTOR

R.129949 P.6953 8. B0en
B._Banay

wrs NOTE wmm cCP
Solution iz danet

Luu trir va thoat khoi Ansys

+ Chon miit [Save_DB] trén thanh cong cu.
+ Chon ndt [Quit] trén thanh cong cu.

+ Chon “Quit — Nosave!™: sau dé [OK].
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No6i dung clia vi du bang dong 1énh Command
/PREP7

/TITLE, Bai toan dao dong
ANTYPE.MODAL
MODOPT,REDUC,,,,1
ET.1,COMBIN14,,2
ET.2, MASS21,.4
R.1,1 ! Do cimg 10 X0
R.2.2 ! Khéi luong
R.3,1

N,1

N.4,1

FILL

E.1.2

TYPE,2

REAL,2

E.2

TYPE,1

REAL,I

E.2.3

TYPE,2

REAL,3

E.3

TYPE,]

REAL,I

E.3.4

M2,UX
OUTPR.BASIC,1
D1IUY. .4
D,1,UX,..4,3

FINISH

/SOLU

SOLVE
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Chirong 16
GIAI BAI TOAN KHUNG

Két cau khung duge ding cho cic so d8 tinh: H¢ khung phang va khong gian, He
dan phang va khong gian. Phén tif co ban cé dang thanh lang try trong khong gian 3
chi€u, cé thé chiu vén theo hai tryc, chiu xoin, hodc chiu bién dang doc truc vi cic bién
dang cat theo hai truc. Phan tir dim dugc mé ta theo dudng truc cha né la doan thang
2i6i han bdi hai diém nuit c6 toa do xdc dinh trong khong gian. Tai cc mit hai ddu phan
tir ¢6 thé dat cdc lién két cuc bo dé giai phdng mot thanh phén noi lue nio do, hoac ¢6
thé dat lién keét dan héi tai hai ddu phdn tir thanh. Doc theo chiéu dai phan tir, moé men
qudn tinh clia tiét dién cé thé thay déi theo dang tuyén tinh, bac hai, hoic tuy ¥.

Tai trong tic dung lén khung c6 thé [ tai trong tap trung hodc phan bg, tai trong
nhi¢t, ing suat trudc, trong lugng ban than, cdc ap luc va chuyén vi cudng buc..vv.
Cudng do cia tai trong, ciing nhu dang clia tai trong doc theo chiéu daj cla phén tlr ¢c6
thé thay ddi bat ky.

Kha nang phan tich cho bai todn khung: gidi dugc céc bai todn phi tuyén hinh hoc,
phi tuy€n vit liéu cho cdc trudng phan tich tinh hoc va phan tich dong hoc.

Vi DU 16.1. BAI TOAN KHUNG PHANG

10kips lZOkips 10kips
7
10Kips W12x22
-
Wax28 W8x28 | &
20kips 140kips 20kips
i F -
30kips W 16x40
£
WEx28 WEx28 | I

L 150in 150in
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Gidi thiéu

Cho khung phing hai ting c6 lién k&t két dim cot la lién ket cing, lién két chan cot
I lién két ngam. Cot sir dung thép W8x28, ddm sir dung thép W12x22 va W16x40. Xac
dinh chuyén vi (c6 xét dén phan tich phi tuyén) clia cac nut theo phuong x.

Giai doan xay dung mo hinh hinh hoc va chia luGi phan tr

1. Dar kiéu phén tich

+ Main Menu > Preference. ..

+ Chon “Structural’; sau d6 [OK].

2. Dat tén cho bai todn

+ Utility Menu > File > Change Title ...

+ Pat TITLE = Bai toan khung 2D.

3. Dinh nghia 8 diém mdi

+ Preprocessor > Modeling > Create > Keypoints > In | Name . 5':

Active CS Sub-Type HI__I__LE
+ Diém thi nhat 1, X=0; Y= 0; sau d6 [Apply]. et Ty lomeoa ol
+ Diém thit hai 2, X= 300; Y=0; sau d6 [Apply]. = I:'
+ Diém thit ba 3, X=0; Y= 144; sau dé [Apply]. B I:
+ Diém thir tr 4, X= 150: Y= 144; sau dé [Apply]. C e
+ Diém thi nam 5, X= 300: Y= 144; sau d6 [Apply]. :1.}}
+ Diém thit sdu 6, X= 0; Y= 288; sau d6 [Apply]. A T R

+ Diém tht biy 7, X= 150; Y= 288; sau dé [Apply). |
. . w2 : :

+ Diém thit tdm 8, X= 300; Y= 288: sau d6 [OK]. - EE
------ 1|8.06 :

4. Dinh nghta 8 dueng mdi ‘"'-

+ Preprocessor > Modeling> Create > Lines > Lines > : -
© : :
ipes

Straight Line.
+ Chon diém 1, diém 3;
+ Chon diém 3, diém 4;
+ Chon diém 4, diém 5;
+ Chon diém 3, diém 2;
+ Chon diém 3, diém 6; ok | sty |
+ Chon diém 6, diém 7; Close | Preview ‘

+ Chon diém 7, diém 8; Help [ Meshview |

+ Chon diém 8, diém 3; sau dé [OK].

Coarse Fine
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5. Dinh nghia loai phan ne

+ Preprocessor > Element Type > Add/Edit/Delete....

+ An niit [Add...].

+ Chon phin tir BEAM44: sau d6 [OK].

+ An nit [Close].

6. Dinh nghia mdr cdr ngang cét va ddim

+ Preprocessor > Sections > Beam > Common Sections.

+ Dat Name = W8x28 (dinh nghia dam chir I loai W8x28).

+ BDat cdc gid tri chiéu rong va chiéu day clia mat cat ngang dam nhy hinh vé; sau dé
dn ndt [Apply].

+ Tuong wr nhur trén dat ID = 2, Name = W12x22 (dinh nghia ddm chir I loai W12x22).

+ Dat cde gid tri chiéa rong W1 = 4.03, W2 = 4.03, W3 = 12.31 va chiéu day tl =
0.425, 12 = 0.425, 13 = 0.26; sau d6 [Apply].

+ Tuong tr nhu trén dat ID = 3, Name = W16x40 (dinh nghia dam chir I loai W16x40).

+ Dat cdc gid tri chiéu rong W1 = 6.995, W2 = 6.995, W3 = 16.01 va chiéu day 1l =
0.505.12 = 0.505, 13 = 0.305; sau dé6 [OK],

7. Dinh nghia thude tinh vt liéu

+ Preprocessor > Material Props > Material Models...

+ An niit Structural > Linear > Elastic > Isotropic.

+ Pat EX = 30E6; PRXY = 0.33; sau dé [OK].

+ Preprocessor > Material Props > Material Models > Structural > Nonlinear >
Elastic > Multilinear Elastic,

Multiinear Elastic for Material Number 3 x|
Mutinear Eisstcty for Materil Number 1
i i . .
STRAN  STRESS
1
WTMTD&!:TW]_ 234 pot | Deete Fone | Grapn |
ok | cowel | hep |
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+ Dat STRAIN = 0; STRESS = 0; va cdc gid tri tuong tu nhu lLiét ké trong bang.

Bién dang Ung sudt Bién dang Ung suit
(pst) (psi)

0.001 30000 0.060 142000
0.002 60000 0.100 156000
0.003 90000 0.200 174000
0.004 96000 0.250 179600
0.005 ° 100000 0.275 180000
0.025 120000

+ An [OK].

8. Dt kich thwede phan e

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines.
+Pat NDIV = 9; sau do [OK].

9. Par thuge tinh cho phan i

+ Preprocessor > Meshing > Mesh Attributes > Picked Lines.

+ Chon dudmng s6 1 va 5; sau d6 [OK].

+ Dt SECT = W8x28, niit chon Yes.

+ Chon diém 5; sau dé [OK].

[LATT] Asagn Attnbutes lEhPickodLm

MAT Maleialnumber 'O N 3

REAL Real constant set number [None deiined LI
TYPE Element lype number [ 1 BEAM44 >l
SECT Elementsecton ... p || 1 WeS =l
Pick (nentation Keypoint{s) | ¥ Yes

ok | _sew | Cwe | Wb |

201



+ Preprocessor > Meshing > Mesh Attributes > Picked Lines.
+ Chon dudng s6 4 va 8; sau d6 [OK].

+ Dat SECT = W8x28, miit chon Yes.

+ Chon diém 3; sau dé [OK].

+ Preprocessor > Meshing > Mesh Attributes > Picked Lines.
+ Chon dudmg s6 2 va 3; sau d6 [OK].

+ Dt SECT = W16x40, niit chon Yes.

+ Chon diém 7; sau d6 [OK].

+ Preprocessor > Meshing > Mesh Attributes > Picked Lines.
+ Chon dudng s6 6 va 7; sau d6 [OK].

+ £t SECT = W12x22, nit chon Yes.

+ Chon diém 4; sau d6 [OK].

10. Chia luci phdn nt

+ Preprocessor > Meshing > Mesh > Lines.

+ An nit [Pick All].

11. Hién thi phan tr

+ Utility Menu > PlotCtrls > Style > Size and Shape...

+ Chon “Display of Element” 12 On; sau dé [OK].

Chuyén sang ché d¢ hién thi Isometric bang cdch nhdn vao niit @ trén thanh
cong cu phia bén phat.

Giai doan dat tai trong va giai

1. Dinh nghta kiéu phan tich

+ Solution > Analysis Type > New Analysis;

+ Chon ‘Static’; sau d6 [OK].

2. Ddt ché'do phdn tich

+ Select Solution > Analysis Type > Sol'n Control...

+ Chon ‘Large Static Displacements Static’.

+ Diat Automatic time 1a On.

+ Bat number of substeps 1a 20; maximum number of substeps 1a 1000
+ Dat minimum number of substeps i 1.

+ Chon ‘Write cvery substeps’.
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Solution Controk ] xi

Chon tab ‘Nonlinear’.

+ Pat Line Search la On.

+ BPat Maximum Number of [terations 1a 1000; sau d6 [OK].

3. Han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints.
+ Chon diém 1, diém 2; sau dé [OK].

+ Dat All DOF = 0; sau d6 [OK].

4. Dat tdi trong lén dam

-+ Structural > Force/Moment > on Keypoints.

+ Chon diém 3, diém 5, diém 7; sau dé [OK].

+ Chon *Direction of force/mom’ la FY; VALUE = -20000; sau dé6 [Apply].
+ Chon diém 4; sau dé [OK].

+ Chon ‘Direction of force/mom’ 1a FY; VALUE = -40000; sau d6 [Apply].
+ Chon diém 6, diém 8; sau d6 [OK].

+ Chon ‘Direction of force/mom’ 1a FY; VALUE = -10000; sau do [Apply].
+ Chon diém 3; sau dé [OK].

+ Chon *Direction of force/mom” 1a FX; VALUE = 30000; sau d6 [Apply].
+ Chon diém 6; sau dé [OK].

+ Chon ‘Direction of force/mom’ la FX; VALUE = 10000; sau d6 [OK].
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5. Giai

+ Solution > Solve > Current LS.

Giai doan khai théc két qua

Xete dinh chuyén vi eita cdc niit theo phicong x

+ General Postproc > List Results > Nodal Solution.

+ Chon DOF solution > X- Component of displacement; sau dé [OK ).

Luru trir va thoit khoi Ansys

+ Chon niit [Save_DB] trén thanh cong cu.
+ Chon nut [Quit] trén thanh cong cu.

+ Chon “Quit — Nosave!™; sau dé [OK].

VI DU 16.2. BAI TOAN KHUNG 3D

WEFXF Wosres




Gidi thiéu

Cho khung khong gian hai tdng c6 lién két ddm cot 1a lién két cing, lién két chan
cot [a lién két ngam. Cot sir dung thép W24x76 (tdng 1), W21x44 (tang 2), dam sir dung
thép W24x62 . Xidc dinh chuyén vi va v& bi€u d6 momen.

Giai doan xay dung mo hinh hinh hoc va chia luéi phian tir

1. Pat kiéu phan tich

+ Main Menu > Preference...

+ Chon “Structural™; sau dé [OK].

2. Dat tén cho bai toan

+ Utility Menu > File > Change Title ...

+ Pat TITLE = Bai toan khung 3D.

3. Dinh nghta 3 diém mdi

+ Preprocessor > Modeling > Create > Keypoints > In Active CS;

+ Diém thi nhat 1, X=0; Y=0; sau do [Apply].

+ Diém thit hai 2, X=9; Y= 0: sau d6 [Apply].

+ Diém thi ba 3, X= 18; Y=0; sau do6 [OK].

4. Pinh nghia 6 diém méi bdng cach sao chép

+ Preprocessor > Modeling> Copy > Keypoints;

+ Chon diém 1, 2 va diém 3; sau dé [OK].

+ Dat DY = 3.6; sau do [Applyl.

EGEH} Copy Keypomits

ITIME Munber of copees I
DX Kollselin active CS

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

DY Yolletinactive [§ -~=-=>"-=<======-=-------g i[3g

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

D2 Z-offsel mactve C5 S
KNG Reypont nctemernt [:]

NOELEM ltems to be coped [Keypomis & mash v]

or Aoy Cmael! Hw]

[
[=
o



+ Tuong tu chon diém 4, 5 va diém 6; sau dé [OK].
+ bat DY = 3.2; sau dé [OK].

5. Dinh nghia 10 didng mai

+ Preprocessor > Modeling> Create > Lines > Lines > Straight Line.
+ Chon diém 4, diém 3;

+ Chon diém 3, diém 6;

+ Chon diém 7, diém 8;

+ Chon diém 8, diém 9:

+ Chon diém 1, diém 4;

4+ Chon diém 4, diém 7;

+ Chon diém 7, diém 8:

+ Chon diém 2, diém 3;

+ Chon diém 5, diém 8;

+ Chon diém 3, diém 6:

+ Chon diém 6, diém 9; sau d6 [OK].

6. Bar chi 56 va hién thi tén diém va duomg
+ Utility Menu > PlotCtrls > Numbering ...
+ Chon “Keypoint numbers” va “Line numbers” 1a On: sau d6 [OK].

7. Dinh nghia 16 duemg mdi bing cdach sao chép

Chuyén sang ché do hién thi Isometric bing cdch nhdn vio nit QJ trén thanh
cong cu phia bén phai.

+ Preprocessor > Modeling> Copy > Lines;
+ Chon niit [Pick All); sau dé [OK].
+ bat DZ = 9; sau d6 [Apply].

206



+ Chon dudng 1, 2, 5,6, 9, 10; sau d6 [OK].
+Pat DZ = 4.5; sau d6 [OK].

8. Dinh nghta 8 dwomg mon

+ Preprocessor > Modeling> Create > Lines > Lines > Straight Line.
+ Chon diém 4, diém 19:

+ Chon diém 19, diém 10;

+ Chon diém 7, diém 23;

+ Chon diém 23, diém 13;

+ Chon diém 6, diém 21;

+ Chon diém 21, diém 12;

+ Chon diém 9, dié¢m 25;

+ Chon diém 23, diém 15; sau d6 [OK].

9. Dinh nghia loai phdn tie

+ Preprocessor > Element Type > Add/Edit/Delete...
+ An nit [Add...).

+ Chon phén tr BEAM44; sau d6 [OK].

+ An nit [Close].

10. Dinh nghta mdt cdt ngang ¢ot va dam

+ Preprocessor > Sections > Beam > Common Sections;
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+ Dit Name = W24x62 (dinh nghia ddm chit I loai W24x62);

+ Bat céc gia tri chiéu rong W1 = 0.1788, W2 = 0.1788, W3 = 0.602,va chiéu day
tl =0.015,12 =0.015, 13 = 0.0109; sau dé [Apply].

+ Tuong ty nhu trén dat ID = 2, Name = W24x76 (dinh nghia dam chit I loai
W24x76).

+ Dat céc gid tri chiéu rong W1 = 02283, W2 = 0.2283, W3 = 0.6071,va chiéu day
t1 =0.0173, 12 = 0.0173, 13 = 0.0112; sau d6 [Apply].

+ Tuong tu nhu trén dat ID = 3, Name = W21x44 (dinh nghia ddm chir I loai
W21x44).

+ Dit cdc gid tri chiéu rong W1 = 0.1651, W2 = 0.1651, W3 = 0.5258,va chiéu day
t1 =0.0114, 12 = 0.0114, 3 = 0.00889; sau dé [OK].

11. Dinh nghia thuoc tinh var liéu

+ Preprocessor > Material Props > Material Models...

+ An niit Structural > Linear > Elastic > Isotropic.

+ Dat EX = 21414040; PRXY = 0.3; sau d6 [OK].

12. Dat kich thucde phdn tie

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines.
+ bat NDIV = 9; sau d6 [OK].

13. Bdt thuéc tinh cho phan nr

+ Preprocessor > Meshing > Mesh Attributes > Picked Lines.
+ Chon duong $6 5, 23, 15,7, 17,9, 25 va 19; sau dé [Apply].
+ Bt SECT = W24x76 ; sau d6 [Apply].

+ Chon dudng s6 6, 24, 16, 8, 18, 10, 26 va 20; sau dé [Apply].
+ bat SECT = W24x79; sau d6 [Apply].

+ Chon dudng s6 I, 2, 3 va 4; sau d6 [Apply].

+ Dat SECT = W24x62; miit chon [Yes]; sau d6 [Apply].

+ Chon diém 2; sau d6 [Apply].

+ Chon dudng 56 11, 12, 13 va 14; sau dé [Apply].

+ Dat SECT = W24x62; nit chon [Yes]; sau d6 (Apply].

+ Chon di€m 17; sau dé6 [Apply].

+ Chon dudng s6 21, va 22; sau d6 [Apply].

+ Dat SECT = W24x62; nit chon [Yes]; sau d6 [Apply].

+ Chon diém 22; sau d6 [Apply].
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+ Chon dudng s6 27, 28, 29 va 30; sau dé [Apply].

+ Dat SECT = W24x62; niit chon [Yes]; sau dé [Applyl.
+ Chon diém 22: sau d6 [Apply].

+ Chon dudmg s6 31, 32, 33 va 34; sau d6 [Apply].

+ bat SECT = W24x62; niit chon [Yes]; sau d6 [Apply].
+ Chon diém 24: sau d6 [OK].

14. Chia lwci phan ur

+ Preprocessor > Meshing > Mesh > Lines.

+ An nit [Pick All].

[5. Hién thi phan nt

+ Utility Menu > PlotCtrls > Style > Size and Shape...

+ Chon “Display of Element™ 1a On: sau dé [OK].

Wl

:-““_ _}9‘:' ﬁ"'"’j{f&'

(iiai doan dat tai trong va giai

. Dinh nghia kiéu phdn tich

+ Solution > Analysis Type > New Analysis.

+ Chon *Static’; sau do [OK].

2. Han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints.
+ Chon diém 1, 2, 3. 23, 24, 16, 17 va 18; sau d6 |OK].

+ Pbat All DOF = 0; sau do [OK].
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3. Dat wai trong lén khung

+ Utility Menu > Plot > Lines

+ Solution > Define Loads > Apply > Structural > Pressure > On Beams.
+ Chon tat ca cdc phén tir thuée dudng 1,2, 3,4, 21, 22, 13, 14: sau dé [OK].
+ Chon VALI = -0.75: sau d6 [OK].

4. Giai

+ Solution > Solve > Current LS.

+ An niit [OK]

(ziai doan khai thic két qua

Xde dinh do véng ciia khung

+ General Postproc > Plot Results > Deformed Shape.

+ An nit [OK].

Vé biéu dé momen

+ General Postproc > Element Table > Define Table...

+ An nit [Add...].

+ Dat Lab = IMoment; Item, Comp = SMISC, $; sau dé [Apply].

+ Dat Lab = JIMoment; Item, Comp = SMISC, 11; sau dé [OK].

+ An niit [Close].

+ General Postpro > Plot Results > Contour Plot > Line Elem Res. .

+ Dat Labl = IMoment; Lab2 = IMoment: sau dé [OK].



Laru trir va thoat Khoi Ansys

+ Chon nit [Save_DB] trén thanh cong cu.
+ Chon niit [Quit] trén thanh cong cu.
+ Chon “Quit — Nosave!"; sau d6 [OK].
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Chuong 17
GIAIMOT SO BAI TOAN PAC BIET

VI DU 17.1. BAI TOAN UGN DAM TREN NEN DAT DAN HOI

Gi6i thiéu

Mot ddm trén nén dat dan héi chiu tai trong F = 1000 1b v mé men M = 10000 inlb

nhu hinh vé. Xéc dinh d6 vong tai vi trf dat tai clia ddm.

212

Biét chiéu dai dam 1 =286 in;

Dién tich mat cat ngang clta ddm A = 23 in%

Momen quan tinh clta ddm I = 44 in*;

Mo dun dan héi E = 30 x 10° psi; hé s6 nén k = 1515.15 Ib/in’.

Y
4

M(\rF X @@@ @ X
77777”777”/‘7777777777777777777/-77,- i
k

12 3 4 5 6 7 13 14

Giiai doan xay dung mo hinh hinh hoc va chia ludi phan tix
1. Ddt kiéu phan tich

+ Main Menu > Preference. ..

+ Chon “Structural”; sau d6 [OK].

2. Ddt tén cho bai todn

+ Utility Menu > File > Change Titie ..

+ Dat TITLE = Bai toan dam tren nen dan hoi; sau dé [QK].
3. Dinh nghia 2 diém méi

+ Preprocessor > Modeling > Create > Keypoints > In Active CS
+ Dat di€m thit nhat 1, X=0; Y=0; sau dé [Apply].

+ Dit diém thu hai 2, X=286; Y=0; sau dé [OK].



4. Pinh nghia [ dwong moi

+ Preprocessor > Modeling > Create > Lines > Lines > Straight Line
+ Chon diém thi nhat 1, diém thit hai 2; sau d6 [OK].

5. Dinh nghia loai phan tir

+ Preprocessor > Element Type > Add/Edit/Delete...

+ Chon nut [Add...] chon phin tir BEAM34; sau d6 [OK]. D¢ gidi bai toan nay
chiing ta st dung phan tit BEAMS4. Phan tir ndy ¢6 3 bac ty do (2 chuyén vi doc theo
phuong X va Y, chuyén vi xoay quanh truc Z).

6. Pinh nghia dién tich va mémen qudn tinh tiét dién

+ Preprocessor > Real Constants... > Add...

+ Chon nuit [Add...], nit [OK].

+Pat AREA =23, [ZZ (indmen qudn tinh) = 44, EFS = 1515.15.

7. Pinh nghia thudc tinh vdt liéu

+ Preprocessor > Material Props > Material Models > Structural > Linear > Elastic >
Isotropic

+ Pat EX = 30x10° (modun dan héi cla vat ligu), PRXY = 0.3 (hé s6 Poisson); sau
dé [OK].

8. Ddt kich thudc lidi

+ Preprocessor > Meshing > Size Cnirls > ManualSize > Lines > All Lines...
+ Dat SIZE = 13 (kich thudc ciia phén ti); sau d6 [OK).

9. Chia lwdi phan tt

+ Preprocessor > Meshing > Mesh > Lines > an nut [Pick All]
10. Bdt chi sé'va hién thi phdn tir

+ Utility Menu > Plot > Elements

+ Utility Menu > PlotCtrls > Numbering ...

+ Chon “Element numbers™; sau dé [OKL

Giai doan dat tai trong va giai

!. Chon kiéu phan tich

+ Solution > Analysis Type > New Analysis...

+ Chon “Static™;, sau dé [OK].

2. Ddt han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
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+ Chon diém 1; sau dé [OK].

+ bat UX = 0; sau d6 [OK].

3. Dat tdi trong

+ Select Solution > Define Loads > Apply > Structural > Force/Momen > On

Keypoints

214

+ Chon diém 1; sau dé [OK).

+Dat FY (gid tri tai trong thing diimg) = -1000; sau dé [Apply].
+ Chon diém 1; sau d6 [OK].

+ Dat MZ (gid tri tai trong mo men) = 10000; sau d6 [OK].

4. Gidi

+ Solution > Solve > Current LS

+ An nit [OK].

Giai doan khai thic két qua

Xdc dinh d vong tai vi tri dat luce

+ General Postproc > Plot Results > Deformed Shape
+ Chon Def + undeformed; sau dé [OK].

Ta thiy gia tri do vong tai vi tri dat luc 12 0.03762 in.

Luu trir va thoat khoi Ansys

+ Chon nit [Save_DB] trén thanh cong cu.
+ Chon nit [Quit] trén thanh cong cu.

+ Chon “Quit — Nosave!™; sau dé [OK].



Noi dung cia vi du bing dong lénh Command

/PREP7

MP,PRXY,.,0.3

/TTTLE, Bai toan dam tren nen dan hoi
ANTYPE STATIC

ET,1,BEAM54 1 Dinh nghia kiéu phn tir
R,1,23,44,2.52.5 ! Dinh nghia héing s6
RMODIF,1,16,1515.15

MP.EX,1,30E6

N,1

N,14,286

FILL

E,1.2

EGEN,13,1,1

D,1,UX ! Han ché chuyén vi
F,1,FY,-1000 ! Pat tai
F,1,MZ.,10000

OUTPR,,1

FINISH

/SOLU

SOLVE

FINISH

Vi DU 17.2. BAI TOAN UON DAM COMPOSIT

Gidi thiéu

Mot ddm composit congxon dai | réng w (gém 2 16p vat liéu) chiu tai trong nhiét do
phan bd déu ting 100°F va chiu m6 men uén My = 10 in.1b tai ddu ty do My nhu hinh
vé. X4c dinh do vong & ddu tu do theo phuong Z va g suft theo phuong X 0 mat trén
va duéi dam. _

Bigtl=8inch; w=0.5in;t1 =0.2in;12=0.1 in;

Vatligu 1: EL = 1.2 x 10° psi; a1 = 1.8 x 10™ in/in/°F.

Vit lieu 2: E2 = 0.4 x 10° psi; a2 = 0.6 x 10 in/in/°F.
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Giai doan xay dung mo hinh hinh hoe va chia lu6i phan tiy

1. Dat kiéu phdan rich

+ Main Menu > Preference. ..

+ Chon “Structural™; sau dé [OK].

2. Bat tén cho bai toan

+ Utility Menu > File > Change Title ...

+ Dat TITLE = Bai toan dam composit; sau do [OK].

3. Dinh nghia 4 diém mai

+ Preprocessor > Modeling > Create > Keypoints > In Active CS

+ Dat diém thd nhat 1, X=0; Y= 0: sau dé [Apply].

+ Dat diém thit hai 2, X=8; Y=0: sau dg [Apply].

+ Dat diém tha ba 3, X=0: Y=0.5: sau d6 [Apply].

+Dat diém thit bon 4, X=8: Y= 0.5: sau dé [OK].

Thay déi phuong quan sat

+ Utility Menu > PlotCtrls > Pan Zoom Rotate ...

+ Chon Iso: sau d6 [Close].

4. Diph nghta 1 dién tich méi

+ Preprocessor > Modeling > Create > Areas > Arbitrary > Through KPs
+ Chon diém thi nhét 1, diém thi hai 2; diém 4. diém 3 sau do [OK].



5. Pinh nghta loai phan e
+ Preprocessor > Element Type > Add/Edit/Delete...

+ Chon ntit [Add...] chon phan tir SHELL99: sau d6 [OK]. Dé giai bai todn nay
chiing ta sir dung phén tir SHELL99. Phén tlr nity 66 bac tu do (3 chuyén vi doc theo
phuong X, Y vi Z, chuyén vi xoay quanh truc X,YvaZz).

6. Dinh nghta chiéu cao ctia dam

+ Preprocessor > Real Constants... > Add...

+ Chon niit [Add...), ndt [OK].

+ Chon NL = 2 (s6 16p vat liéu cia phin 1lr), nit [OK].

+ Dat 16p 1 ¢6 MAT = 1, THK (chiéu day 16p) = 0.2;

+ Pat 16p 2 ¢6 MAT = 2, THK (chiéu day 16p) = 0.1 niit [OKJ; nit [Close].
7. Pinh nghia thudc tinh vat liéu

+ O day ta dinh nghia 2 loai vat li¢u.

Dinh nghia vat liéu 1

+ Preprocessor > Material Props > Material Models > Structural > Linear > Elastic >
[sotropic

+ Pat EX = 1.2 x 10% sau d6 [OK].

+ Preprocessor > Material Props > Material Models > Structural > Thermal
Expansion > Secant Coefficient > Othortropic

+ Pat ALPX = 1.8 x 107 sau dé [OK].

Pinh nghia vat liéu 2

+ Material > New Model...; sau d6 [OK].

+ Tién hanh nhu trén nhume véi EX = 0.4x10° va ALPX =0.6 x 10,
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8. Dar kich thude i

+ Preprocessor > Meshing > Size Cnirls > ManualSize > Lines > All Lines...
+ Dat SIZE = 2; sau dé6 [OK].

9. Chia luci phén ni

+ Preprocessor > Meshing > Mesh > Arcas > Free > 4n niit [Pick All]

10. Bat chi 56 va hién thi phdan tr

+ Utility Menu > Plot > Elements

+ Utility Menu > PlotCirls > Numbering ...

+ Chon “Element numbers™; sau dé [OK].

(iai doan dat tai trong va giai

1. Chon kiéu phan tich

+ Solution > Analysis Type > New Analysis...

+ Chon “Static™; sau dé [OK].

2. Ddt han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Lines
+ Chon dudng 4; sau dé [OK].

+ Dat All DOF = 0; sau dé [OK].

3. Dat 1ai trong

+ Select Solution > Define Loads > Apply > Structural > Force/Momen > On Nodes

+ Chon niit 11; sau dé [OK].
+ BDat MY = 10; sau dé6 [OK].



+ Select Solution > Define Loads > Apply > Structural > Temperature > Uniform Temp
+ Pat TUNIF = 100; sau d6 [OK].

4. Giai

+ Solution > Solve > Current LS

+ An nit [OK].

Giai doan khai thiac két qua

|. Xdc dinh do véng ¢ ddu tw do theo phiong Z

+ General Postproc > Plot Results > Contour Plot > Nodal Solution

+ Chon DOF solution > Z- Component of displacement: sau d6 [OK].
Ta thay do vong & dau t do 1a 0.841.

2. Xdc dinh img sudt theo phwemg X & mdt trén va dudi dam

+ General Postproc > List Results > Nodal Solution

+ Chon Stress > X- Component of stress; sau d6 [OK].

Ta thay (g sudl & mat trén dam 1a 2258 psi, img sudl & mat dudi ddm la 1731 psi.
Luru trir va thoat khoi Ansys

+ Chon nut [Save_DB] trén thanh cong cu.
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+ Chon nat {Quit] trén thanh cong cu.

+ Chon “Quit — Nosave!”; sau dé [OK].

Noi dung cua vi du bing dong lénh Command
/PREP7

/TITLE, Bai toan dam composit

ANTYPE STATIC

ET,1,SHELL99 ! Dinh nghia kiéu phan i
R.1,2

RMORE

RMORE,1.0,.2,2.0,.1

MP.EX,1,1.2E6 ' Dinh nghia vat ligu 1
MP.NUXY.[.,0

MP,ALPX.(,18E-5

MP,ALPY.1,0.0

MP.EX,2,0.4E6 ! Dinh nghia vat liéu 2
MPNUXY,2,0

MP,ALPX,2,6E-5

MP,ALPY,2,0

N.1

N,9,8

FILL

NGEN,3,10,1,9,,,.25

E,1,3,23,21,2,13,22,11

EGEN4,2,-1

CP,1,LROTY 9,19,29

D,1,ALL,,,21,10 ! Han ché chuyén vj
F.19.MY,10 ! Dat tai trong
BFUNIF, TEMP, 100

FINISH

/SOLU

SOLVE

FINISH
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vi DU 17.3. BAI TOAN PHAN TICH THAM
Gidi thiéu

V& biéu dé dp lyc va dong thim cda bai todn tham dudi tudng coc cir nhu hinh vE.

Y
Y
o c noy 10 g
)
Ground level 4 T
T, n 6
RN h Caison 8 [
2
d
________ 2 511 8
a
X
1 X
o} 4 7

Giai doan xay dung mé hinh hinh hoc va chia Juéi phan tir
1. Ddt kiéu phdn tich

+ Main Menu > Preference...

+ Chon “Thermal”; sau dé [OK].

2. Bdt tén cho bai todn

+ Utility Menu > File > Change Title ...

+ Pat TITLE = Bai toan tham; sau d6 [OK].

3. Dinh nghia 11 diém mdi

+ Preprocessor > Modeling > Create > Keypoints > In Active CS
+ bat diém thit nhat 1, X=0; Y=0; sau d6 [Applyl.

+ Dat diém thit hai 2, X=0; Y= 3.5; sau d6 [Apply].

+ Dat diém thi ba 3, X=0; Y=7; sau d6 [Apply].

+ Dat diém thit tw 4, X=8; Y=0; sau d6 [Apply].

+ Dat diém thd nam 5, X=8; Y= 3.5; sau d6 [Apply].

+ Dat diém thir sdu 6, X=8; Y= 7; sau do6 [Applyl.

+ Dat diém thit bay 7, X=18; Y=0; sau d6 [Applyl.

+ Pat diém thit tim 8, X= 18; Y= 3.5; sau d6 [Apply].

+ Dat diém thi chin 9, X=18; Y= 10; sau dé [Apply].

+ Dat diém thd mudi 10, X=8; Y= 10; sau d6 [Apply].

+ Dat diém thit mudi mot 11, X=3.5; Y= 8; sau d6 [OK].
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4. Dinh nghia 4 dién tich moi
+ Preprocessor > Modeling > Create > Areas > Arbitrary > Through KPs

+ Chon diém tha nhat 1. diém 4; diém 5. diém 2: sau dé [Apply]. Ta duoc dién tich
thir nhuat.

+ Chon diém thit hai 2, diém 5; diém 6, diém 3: sau dé [Apply]. Ta dugc dien tich
thit hai.

+ Chon diém thi tr 4, diém 7; diém 6, diém 5: sau dé [Apply). Ta duoc dién tich
thir ba.

+ Chon diém 8. diém 9: diém 10, diém 11: sau d6 [OK]. Ta duoe dién tich thi .
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5. Dinh nghia loai phédn ne
+ Preprocessor > Element Type > Add/Edit/Delete...

+ Chon niit [Add...] chon phin tit PLANSS; sau d6 [OK]. D€ gidi bai toin nay
chiing ta sir dung phan tir PLANSS.

+ Chon niit [Options...] chon K3 = Axisymmetric; sau d6 [OK].

Vil PLANESS element type options

Options for PLANESS, Element Type Ref, No. 1

Evaluate fim coefficient at K1 | Avyg fim temp |
Elementbehavior K3 seeesceenesiiiiooes > IAxiswmwtr --------- S—
Element coord system defined K4 ‘ ]Paraltoduhul .......... ;I
Mass transport effects K8 [Excl mass transp _,]
Neordinear Fluid flow option K9 lﬁwuwf _..J

oK | Cancel I Help {

6. Pinh nghia thude iinh vat liéu

+ Preprocessor > Material Props > Material Models > Thermal > Conductivity >
Isotropic

+ Pat KXX = 0.864: sau dé [OK].

7. Datr kich theoe hidi

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines...

+ Pt NDIV = 8 (s6 phén ti chia); sau dé [OK].

8. Chia hwéi phan ni

+ Preprocessor > Meshing > Mesh > Areas > Mapped > 3 or 4 sided > an niit
[Pick All]

9. Bat chi sé'va hién thi phan tt

+ Utility Menu > Plot > Elements

+ Utility Menu > PlotCtris > Numbering ...

+ Chon “Element numbers™; sau dé [OK].
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Giai doan dat tai trong va giai

. Chon ki¢u phdn tich

+ Solution > Analysis Type > New Analysis...

+ Chon “Steady - State™; sau dé [OK].

2. Lién két tdt cd cde niit

+ Preprocessor > Numbering Cirls > Merge Items
+ An [OK],

3. Dat i trong

+ Select Solution > Define Loads > Apply > Thermal > Temperature > On Nodes
+ Chon cac it ¢6 cao do 1a Y = 7; sau d6 [OK].
+ Dat TEMP = 0 sau dé [Apply].

+ Chon cde niit ¢6 cao do 1a Y = 10; sau dé [OK],
+Bat TEMP = 3; sau d6 [OK].

4. Gidi

+ Solution > Solve > Current LS

+ An niit [OK).

Giai doan khai thac két qua

[. Xde dinh biéu dé ap hee

+ General Postproc > Plot Results > Contour Plot > Nodal Solution
+ Chon DOF solution > Nodal Temperature; sau d6 [OK]).



2. Xac dinh dwemg tham
+ General Postproc > Plot Results > Vector Plot > Predefined

+ An [OK].

DL 22 008
12:25:01
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Luu trix va thoat khoi Ansys

+ Chon mit [Save_DB] trén thanh cong cu.
+ Chon niit [Quit] trén thanh cong cu.

+ Chon “Quit — Nosave!”: sau dé [OK].

Noi dung ctia vi du bing déng 1énh Command
/PREP7

SMRT,OFF

/TITLE, Bai toan tham
ANTYPE,STATIC
ET,1,PLANES55,,.1,,,.1
MP.KXX,1,0.864

K,I
*REPEAT,3,1,,3.5
KGEN,2,1,3,1,8.0
KGEN,2,1,2,1,18.0
K.9,18,10

K,10,8,10
K.11,8.0,3.5

L,1,4

*REPEAT,3,1,1
L.10,9

L,11.8

L.4,7
LESIZE,ALL,, 8

A 14,52

A2,5,6,3

A4.78.5

A,11,8,9,10

ESIZE,,5

MSHK 2

MSHA,0,2D
AMESH,ALL
NUMMRG,NODE
NSEL.S,LOC,Y,7.0
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D.ALL, TEMP,0
NSEL.S,LOC,Y.10
DALL.TEMP,3
NSEL.ALL
FINISH

/SOLU

SOLVE

FINISH

/POSTI
/CLABEL,,1
[CONTOUR,,20
/EDGE..]
PLNSOL,TEMP
/VSCALE.,,-1
PLVECT.TG
NSEL.S.LOC.Y.7.0
PRRSOL.HEAT
FSUM,HEAT
JOUT

FINISH

vi DU 17.4. BAI TOAN VAT LIEU PHI TUYEN

Strees-Strain Clirve
1

-7

Siress{MPa)

i £

1 L i
o 0,05 0,1 015 02 0,25 03 0,356
Strain(microstrsin)
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Gi6i thiéu

Bai todn nay phan tich sy lam viéc cla mét cot cao 100mm, mat cht ngang
Smmx5mm ngam & chan va chiu luc kéo & dinh, lyc téc dung nay vuot qud s lam viec
trong giai doan dan héi cla vat liéu.

Giai doan xay dung mo hinh hinh hoc va chia ludi phan ta

1. Ddt tén cho bai todn

+ Utility Menu > File > Change Title ...

+ Dat TITLE = Vat lieu phi tuyen.

2. Dinh nghita 2 diém moi

+ Preprocessor > Modeling > Create > Keypoints > In Active CS

+ Diém thit nhat 1, X=0; Y= 0; sau dé [Apply].

+ Diém thd hai 2, X= 0; Y= 100; sau dé [OK].

3. Binh nghia 1 duong moi

+ Preprocessor > Modeling> Create > Lines > Lines > Strai ght Line.

+ Chon diém 1, diém 2; sau dé [OK].

4. Dinh nghia logi phdan tir

+ Preprocessor > Element Type > Add/Edit/Delete. ..

+ An niit [Add...).

+ Chon phan tlr 2D spar; sau d6 [OK].

+ An nit [Close].

3. Dinh nghia mdt cdt ngang cot

+ Preprocessor > Real Constants > Add/Edit/Delete....

+ An ndt [Add...]; sau d6 [OK],

+ bat AREA = 25; sau d6 [OK).

+ An niit [Close].

6. Dinh nghia thuéc tinh vdr liéu

+ Preprocessor > Material Props > Material Models. ..

+ An niit Structural > Linear > Elastic > Isotropic.

+ it EX = 75000; PRXY = 0.33; sau d6 [OK].

+ Preprocessor > Material Props > Material Models > Structural > Nonlinear >

Elastic > Multilinear Elastic
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Add Temperature | Deiete Temperature l

Mult@inear Elastic for Material Number 1

Add pont | Detete point |

Graph |

oK l C‘mlJ

Heip ]

+ Pat STRAIN = 0; STRESS = 0; va cdc gid tri twong t nhu liet ké trong bang.

Bién dang Ung sudt (N/mm?) Bién dang img sudt (N/mm’)
0.001 75 0.060 355
0.002 150 0.100 390
0.003 225 0.200 435
0.004 240 0.250 449
0.005 250 0.275 450
0.025 300

+ An [Graph], ta s& thdy dugc biéu dé quan hé gilia bién dang va ing SUt.

+ An [OK].

... A&y

¢ Wable Dash

*120.00

HELA Table Preview

Jos £ =Had

QipLee=1)




7. Dat kich thuoe phdn ne

+ Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > All Lines
+ Dat SIZE = 5; sau d6 [OK].

8. Chia luci phdn nr

+ Preprocessor > Meshing > Mesh > Lines

+ An nit [Pick AlI].

Giai doan dat tai trong va giai

1. Dinh nghta kiéu phan tich

+ Solution > Analysis Type > New Analysis

+ Chon “Static’; sau dé [OK].

2. Ddt ché'do phdn tich

+ Select Solution > Analysis Type > Sol'n Control...
+ Chon ‘Large Static Displacements Static’.

+ Dat Automatic time [ On.

+ Dat number of substeps 14 20; maximum number of substeps 1a 1000
+ Dat minimum number of substeps 1a 1.

+ Chon *Write every substeps’.

Solution Controlks

& Kumber of sutsteps
7 Tme norément
| Mumber of substeps
Max no. of substeps
W ol tatesd

Chon tab ‘Nonlinear’,
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+ Pit Line Search 1a On.
+ bat Maximum Number of Iterations 1a 1000; sau d6 [OK].

I__
N
‘[o
d_l_u:ahls Ponts per cycle I'—13
Gap Ogon™ ———=4 'SMMDMW |

I Include stran rate effect | Aways Rerate 10 25 equibrum feratons | |

3. Han ché chuyén vi

+ Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
+ Chon diém |; sau d6 [OK].

+ Dat All DOF = 0; sau d6 [OK].

4. Pt tdi trong lén ddm

+ Structural > Force/Moment > on Keypoints.

+ Chon diém 2; sau d6 [OK].

+ Chon ‘Direction of force/mom’ 1a FY; VALUE = 10000; sau d6 [OK].
5. Giai

Solution > Solve > Current LS.

+ An nit [OK].
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(Giai doan khai thac két qua

i

Cupmiative ILeratinn Wisher

+ Utility Menu > PlotCtrls > Style > Size and Shape
+ Bat 'Display of element’ 12 On; sau dé [OK].

NEET I

[/SHRINK] Shrink entities by

[/ESHAPE] Dsplay of element
shapes based on real
constant descriptions

SCALE Resl constant multipler

[/EFACET) Facets/element edge

[/RATIO] Dastortion of Geometry
Wh Window number

RATOX X distortion rato
RATOY Y distortion ratin

[/CFORMAT] Cmmmmm}om ¥

NFIRST, NLAST Wedths

[/REPLOT] Repiot upon OK/Apply?

' 1 facet/edge _E'
[wandow 1 =]
I-"_—
[1*

[ 32 I 0

[Repict K2




!. Hién thi bién dang
+ General Postproc > Plot Results > Contour Plot > Nodal Solu...
+ Pat Itrem, Comp = DOF solution, UY; sau d6 [OK].

2. Hién thi biéu dé quan hé giita i trong va bién dang

+ Main Menu > TimeHist Postpro

+ An niit i‘
+ Nodal Solution > DOF Solution > Y-Component of displacement
+ Chon diém 2; sau d6 [Apply].

£
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+ Reaction Forces > Structural Forces > Y-Component of Force
+ Chon diém 1; sau dé [OK].

Time Fistory Varabies - .\ fie.rst T e

= x|
) I B ] @ foacne EENEY T 3
S08 Verablo s Ana|

t ) | =l |
N CoM)  emx
ml.-l'm 7 I 8 9 ! CLEAR

Emet=m

+Chon UY_2 trong cura s6 Time History Variables.

+ /‘\'nmll ,

T
1 e

P LA T




Bidu dé trén biéu thi quan hé gifia tai trong v6i bi€n dang véi vat lieu lam vige trong
giai doan tuy€n tinh va phi tuyén.

Luu trir va thoat khoi Ansys
+ Chon nut [Save_DB] trén thanh cong cu.

+ Chon niit [Quit} trén thanh cong cu.

+ Chon “Quit — Nosave!”; sau d6 [OK].
Noi dung ctia vi du bang dong lénh Command
fprep’

k.1.00 ! Dinh nghia diém méi
k,2,0,100

112 ! Dinh nghia dudng méi
ET.,1,LINK1 ! Pinh nghia phan tit
R,1,25

MP.EX,1,75000 ! Dinh nghia vat liéu
MP.PRXY,1,0.3

TB.MELA,1,1,12,

TBPT,,.001,75

TRPT,,.002,150

TBPT,..003,225

TBPT,,.004,240

TBPT,,.005,250

TBPT,,.025,300

TBPT,,.06.355

TBPT,,.1,390

TBPT,,.15,420

TBPT,,.2,435

TBPT,,.25,449

TBPT,,.275,450

ESIZE,5

LMESH,all ! Chia luéi phan tir
FINISH

/SOLU
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NLGEOM,ON
NSUBST,20,1000,1
OUTRES,ALL ALL
AUTOTS,ON
LLNSRCH.,ON

NEQIT, 1000

ANTYPEQ

DK, 1,all ! Han ché chuyén vi
FK,2,FY,10000 ! Pattii
SOLVE

FINISH

/POST1

/ESHAPE, 1
PLNSOL,U,Y 0,1

FINISH

/POST26
RFORCE,2,1.F.Y
NSOL,3,2,UY

XVAR,2

PLVAR,3

/AXLAB,Y ,DEFLECTION
IAXLAB,X,LOAD
/REPLOT
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BANG CHUYEN pOI PON VI GIUA HAI HE US VA SI

biwdmviUSane | ponyus | panvist | R
25.4000 in mm 0.03937
0.3048 ft m 3.2810
645.2000 in® mm’ 1.55x10°
16.39x10° in’ mm’ 61.01x10°
416.2x10° in’ mm’* 2.403x10°
0.0929 ft’ m’ 10.7600
0.0283 ft* m’ 35.3200
0.4536 Ib kef 2.2050
4.4480 1b (luc) N 0.2248
4.4480 kip (luc) kN 0.2248
1.3560 ft-1b Nm 0.7374
14.5900 Ib/ft N/m 0.0686
6.8950 psi kPa 0.1450
0.0479 psf kPa 20.885
0.556x(°F-32) °F °C (1.8x°C)+32
Ghi chii:
Ib = pound; lkip = 1000 1b
psf = Ibift’; ksf = kipif?
1kN = 1000N; 1Pa = INIm? = 0,1kGIm’

1kPa = 1000 Pa = 1000N/n? = 100kGIn?

237




238

© N O W

14,

15.
16.

17.
18.

19.

TAI LIEU THAM KHAO

Le Ngoc Hong. Co 56 co hoc méi tricmg lién e va Iy thuyét dan héi. NXB Khoa
hoc va K¥ thuat, 2002.

Nguyén Van Khang. Dao dong k§ thudgt. NXB Khoa hoc va Ky thuat, 1998,
TS.Nguyén Van Lién. Stic bén vt ligu. NXB Xay dung, 2003.

GS. TS Nguyén Van Phii. Gidi bai todn k¥ thudt béng chuong trinh ANSYS.
NXB Khoa hoc va Ky thuat, 2003,

Chu Quéc Thang. Phutong phdp phén ni hite han. NXB Khoa hoc va K¥ thuat, 1997.
Léu Tho Trinh. Co hoc két cae. NXB Khoa hoc va K¥ thuat, 2004,

Léu Tho Trink. On dinh cong trinh. NXB Khoa hoc va K thuat, 2002,

Binh Qudc Tru. Hudng ddn st dung ANSYS. Chutong trinh phan mém thiét ké
mo phong bang phitong phdp phan ne hitu han. NXB Khoa hoc va Ky thuat, 2000.
PGS. TS Nguyén Manh Yén. Phuong phap s¢ trong co hoc két cdu. NXB Khoa
hoc va K¥ thuat, 1996.

PGS. TS Bui Cong Thanh, KS Lé Tudn Duc. Si7 dung phuong phip Merchan -
Rankine két hap plutong phdp hé s6 ngam - ddu miir trong phdn tich khung thép
phdng c6 lién két nita cim & Tap chi Xay dung s6 3/2006.

. Bathe, K.J. Finite Element Procedires. Prentice - Hall, Englewood Cliffs (1996).

Cook, R.D. Concepts and Applications of Finite Element Analysis. Second
Edition, John Wiley and Sons, New York (1981).

- Galambos, T.V. Structural Members and Frames. Prentice - Hall, Englewood

Cliffs (1968).

Hall, A.S and Woodhcad, R. W. Frame Analysis, John Wiley and Sons. New
York (1961).

Imgrund, M.C. ANSYS Verification Manual. Swanson Analysis Systems, Inc (1992).

Robinson, J. Basic and Shape Sensivity Tests Jor Menbrane and Plate Bending
Finite Element, Robinson and Associates (January 1985).

Szabo, Bama and Babuska, Ivo. Finite Element Analysis. Jonh Wilcy & Sons (1991).
Thomson, Wiliam T. Theory of Vibrations with Applications. Prentice Hait,
pp.343-352 (1971).

Zienkiewicz, O. C. The Finite Element Method, McGraw - Hill Company,
London, (1997).



MUC LUC

Lo1 ndi dau

Phian 1
HUGNG DAN SUDUNG ANSYS

Chuong 1. Gidi thiéu vé phan mém ANSYS

I.1. Cach cai dat ANSYS

1.2. Khoi dong ANSY'S

I 3. Giao dién ANSYS

1.4. K&t thiic 1am viéc thodt khoi ANSYS

Chuong 2. Mo ta hinh hoc két cau
2.1. Cic hé toa do trong ANSYS

2.2. Cé4c déi tugng hinh hoc cia ANSYS

2.3. Cach tao cic diém (keypoints)

2.4. Cach tao cic dudng (Lines)

2.5. Céch tao cdc dién tich (Areas)

2.6. Cach tao cdc thé tich (Volumes)

2.7. Cac todn tir logic (Booolean) tao khoi hinh hoc

Chuong 3. Xay dung mé hinh phan tir hita han
3.1. Pinh nghia cdc thudc tinh phén tix
3.2. Xéc dinh c4c thong s6 diéu khién vige chia ludi
3.3. Tao ludi phan tu hitu han
Chuong 4. Cac thudc tinh vat li¢u
4.1. St dung thu vién vat héu
4.2. Khai bdo trirc 1i€p cdc thong so vat liéu
Chuong 5. Dat tai

5.1. Dinh nghia tai
5.2. Hé toa do niit (Nedal coordinate system — NCS)

Trang

[= RN RS I =

10
11
12
13
14
15

24
42
45

46
46

49
50

239



5.3. Céc rang budc chuyén vi 51

5.4. Luc tap trung 52

5.5. Hién thi tai 52
Chuong 6. Cac bude tinh toin

6.1. Cac phuong phép giai 53

6.2. Nhi¢u budc tai (multiple loadsteps) 55
Chuong 7. Phan tich két cau

7.1. Xt ly ban ddu 58

7.2. Cac tuy chon giai 62

Chuong 8. Xit Iy két qua

8.1. Cac lua chon 65
8.2. H¢ toa do két qua 66
8.3. Lua chon két qua theo dudng (Path Operation) 67
8.4. Danh gid sai s6 69
8.5. Két hgp cdc trudong hop tai 71
8.6. Dung cu hién thi cdc két qua (Results Viewer) 72
8.7. Cong cu hién thi bién (Variable Viewer) 72

Chuong 9. Xay dung mo6 hinh vé6i sir h trg ciia cac chuong trinh CAD

9.1. Gidi thigu vé tién ich ANSYS Connection Products 74

9.2. Xuét dit liéu dang .sat tit AutoCAD sang ANSYS 74

9.3. Xuat dit liéu dang .igs tir SolidWorks sang ANSYS 76
Phan 2

SUDUNG ANSYS BE GIAI CAC BAI TOAN KET CAU

Chuong 10. Xay dung mé hinh hinh hoc

Vidu 10.1. Xay dung mo hinh hinh hoc mét cdi puli trong ANSYS 78
Vidu 10.2. Xay dung mé hinh hinh hoc mét bé phan dan 3D trong ANSYS 88
Vidu 10.3. Xay duyng mo hinh v6i sy hé trg cta AutoCAD 94
Vidy 10.4. Xay dung mo6 hinh véi sur hd trg clia SolidWorks 97

Chuong 11. Tinh toan hé thanh dan
Vidu 11.1. Gidi Bai todn dan phang 103

240



Vi du 11.2 Bai todn xdc dinh d6 vdng cua thanh 118
Vidu 11.3. Giai bai toan dan 3D 122

Chuong 12. Tinh toan dam

Vidu 12.1. Bai todn két cau ddm congxon chiu tai trong tap trung 127
Vidu 12.2. Bai todn dim congxon chiu tai trong phén bo tam gidc 134
Vi du 12.3. Bai todn u6n ddm congxon c6 mat cit ngang T _ 139
Vi du 12.4. Bai toan phan tich két cau ddm chiu tii trong phin bd 143
Vi du 12.5. Bai todn xdc dinh iing sudt va do vOng cla dam 149

Chuong 13. Bai todn tam va vo
Vi du 13.1. Bai todn xdc dinh d¢ vong cla ong chiu nén 154
Vi du 13.2. Bai toan tdm chiu kéo 159
Chuong 14. Giai bai toan on dinh
Vidu 14.1. Bai todn 6n dinh khi udn doc 168
Vi du 14.2. Phan tich én dinh theo bai todn phi tuyén 173
Chuong 15. Giai bai toan dao dong

V{du 15.1. Bai todn phan tich sy 1am viéc cha dam congxon chiu tai trong

dong tap trung diéu hoa 180
Vi du 15.2. Bai toin dao dong ctia hé mot bac tu do 186
Vi du 15.3. Bai todn dao dong tu do clia hé nhiéu bac g do 193

Chuong 16. Giai bai todn khung
Vidu 16.1. Bai todn khung phing 198
Vidu 16.2. Bai todn khung 3D 204

Chuong 17. Giai mot s6 bai todn dac biét

Vidu 17.1. Bai todn uén ddm trén nén dat dan hoi 212
Vidu 17.2. Bai todn uén dam composit | 215
Vi du 17.3. Bai todn phan tich thim 221
Vi du 17.4. Bai todn vat liéu phi tuyén 227
Tai liéu tham khao 238

241



TINH KET CAU BANG PHAN MEM ANSYS
VERSION 10.0

Chie trdch nhiém xudt bdn :

BUI HOU HANH

Bién tip TRAN CUONG
Ché'bdn : LE THI HUGNG

Sttt bent in MINH TUAN

Bia : NGUYEN HOU TUNG

In 1000 cudn khd 19x 27cm, tai Xuong in Nhi xudl bin Xiy dung. Gidy chdp nhan dang ky k&
hoach xudt ban sd 89-2006/CXB/46-07/XD, n gay 24/1/2006. In xong nép luu chiéu thing 6-2006.
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