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Trudg D hoc Bich Khoa — DHQG-HCM ’
Phan tich céu tric dam bing phan £
mém phan tir hitu han
Truong hop 1: Dam c6 hwe tip trung P
Hinh 1 miéu ta vé dam chiju tac dung cua luc tip trung tai trung diém

cta dam, hinh hai biéu dién dam duéi dang phan tir hitu han.
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Hinh 01: Dam duéi tac dung cua luc tip trung
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3 BK
Truwong hop 1: Dam ¢6 lyc tap trung P ‘J

Dam dai 2m bi ngam dau bén trai, dau dam bén phai tu do. O
gitra dam chiu lyc tac dung cta luc tap trung p=40kN va momen ubn

20kNm. Dam lam bang thep v6i E=200GPa va I=4. 10 m*

40 kN
- = l E2
= & &
1 N1 N2 N3



5 BK
Truwong hop 1: Dam ¢6 lyc tap trung P ‘J

Ta c6 thé dung cac dir kién cta dé bai dé 1ap bang thong tin vé

nut, phan to va di€u kién bién.

MNode No x-coordinate Constrain Constrain
Deflection Rotation
1 Om Yes Yes
2 1m No MNo
3 2m No MNo
Element No MNode 1 Node 2 Elastic 24 Moment
Modulus of Area
1 1 2 210 x 10 Pa 4 x 10<€ m#
2 2 3 210 x 10 Pa 4 x 10< ms




Truong hop 1: Dam c6 hwe tip trung P

Buwoec I: Mo ANSYS

Chon Mechanical APDL

Product Launcher d¢ m¢ giao dién ANSYS. G A

:ﬂ. Whechanical APDL Product L|||_J_r\-:|'|:l'E




Truong hop 1: Dam c6 hwe tip trung P

Buoc 2: Define Element Type

1. Trong Main Menu chon Preprocessor > Element Type >
Add/Edit/Delete

2. chon Add.

Likrary of Element Types Structural Mass |3D finite strain
Link Bl Znode 188
ICET || 3 node 189
Pipe
Solid
Shell

Solid-5hell 2 node 188

Element type reference number 1

oK | Apply | Cancel I Help |




3 BK
Truwong hop 1: Dam ¢6 lyc tap trung P ‘J

« Chon Beam va 2 node 188 sau d6 bAm OK.

« Thao tic nay sé dinh nghia phan tir | 13 BEAM 188 element. BEAM
188 1a dam 3D tuy nhién ta phan tich né nhu dam 1D.

« Bam Close.



Truong hop 1: Dam c6 hwe tip trung P

Bude 3: Pinh nghia mit cat dam
o o 1 . A bh’
Moment quan tinh cua dam chir nhat: ——
Gia dinh dam c6 mat cat vudng: b =h
4
Moment quan tinh dam: = f—z =4x10"°m"

Vay: h* =48x10°m* = h =0.0832358m




Truong hop 1: Dam c6 hwe tip trung P

Buodc 3: Pinh nghia mat cat dam
* Trong Main Menu chon Preprocessor
> Sections > Beam > Common Sections

* Nhép 0.0832358 cho B
Va H.

 Chon OK dé déng Beam Tool

L[4
MName

aub-lype

Otfset To
Offaety

Lillsel-2

[ |
T
[centroid -]

Centroid -
L1.0392e-018

e-n1

MN.O832358

0.0832358 |

Apply

Froview

ks hiow



Truong hop 1: Dam c6 hwe tip trung P

Buoc 4: Pinh nghia tinh chit ctia vat liéu

* Trong Main Menu chon Preprocessor > Material Props >

Material Models> Define Material Model Behaviour.
« Ban phan mo rong: Structural > Linear > Isotropic

« Chon thong s6 phu hop véi vat liéu thép( E = 200 x 10° Pa, Poissons
ratio = 0.3)

« Ban chon OK

* Dong Define Material Model Behaviour
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‘ T 5K
Trwong hop 1: Dam co luc tap trung P ‘3

Bude 5: Pinh nghia nit va phan tur

* Trong Main Menu chon Preprocessor > Modeling > Create > Nodes

> In Active CS
« Nhap thong s6 x va y cho nat 1 (0,0) va chon Apply
« Nhap thong s6 x va y cho nat 2 (1,0) va chon Apply
* Nhiép thong so x va y cho nat 3 (2,0) va chon OK.

* Ta lién k&t cac nut voi1 nhau: chon Preprocessor > Modeling > Create

> Elements > Auto Numbered > Thru Nodes
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Tt Dai hoc Bich khoa — DHQG-HCM g

Trwong hop 1: Dam c6 luc tip trung P ’00.

e Trong cira sO chinh chon nut 1 va 2. Sau d6 chon Apply

« Tiép theo chon nut 2 va 3 va chon OK. Mot duong thang nbi giira
nut 2 va 3 s€ xuat hién
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3 BK
Truwong hop 1: Dam ¢6 lyc tap trung P ‘J

Budce 6. Pinh nghia cac di€u kién bién

e Sir dung dam 3D to d¢é tinh toan cho dam 1D do d6 can gitt cho nut
khoéng dich chuyén trong mit phang xz).
« Do d6 can c6 dinh nat theo céc hudngUX, UZ, ROTX and ROTY

directions.

* Preprocessor > Loads > Define Loads > Apply > Structural >

Displacement > On Nodes
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Truong hop 1: Dam c6 hwe tip trung P
e Chon Pick All

* Chon UX, UZ, ROTX va ROTY vanhap giatr1 0
cho displacement value

[D] &Apply Displacerments (U.ROT) on Modes

Lab2 DOFsto be constrained U
Uz
ROTX
ROTY

Apply as ICDnstantvalue _v_l
If Constant value then:

VALUE Displacernent value ICI

0K I Rpphy I Cancel I Help I




Truong hop 1: Dam c6 hwe tip trung P

.

.
BK

-

Sau khi chon OK, man hinh chinh sé c6 dang tuong tu nhu bén

b

dudi. Tam giac mau xanh dai dién cho nut c¢6 dinh va muiix tén kép

mau vang biéu thi nat khong thé xoay theo truc twong tng




Trwong hop 1: Dam cé lwce tip trung P

Tiép theo ta nhap cac diéu kién bién

Str dung bang vira roi: c¢b dinh nt mot trén ca 6 bac tu do
Chon: Preprocessor > Loads > Define Loads > Apply >
Structural > Displacement > On Nodes

Chon nt 1 va nhan OKk.

Chon All DOF va nhap gia tri 0 cho displacement value
Chon Ok
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Trwong hop 1: Dam cé lwe tip trung P

Budc 7: Pinh nghia luc tac dung

* Chon Preprocessor > Loads > Define Loads > Apply >

Structural > Force/ Moment > On Nodes
« Chon nuat 2 va nhan Ok

* DPam bao muc direction of force 1a FY va gia tr1 cua 6 Force/

Moment value 1a -40000.

e O man hinh chinh s€ hién thi miii tén mau d6 huéng xuong & nut 2
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> BK
Truwong hop 1: Dam ¢6 lyc tap trung P ‘J

Buwoc 8: Giai bai toan

* Trong Main Menu chon Solution > Analysis Type > New Analysis
» Chon Static va nhan OK

« Chon Solution > Solve > Current LS d¢ tién hanh giai bai toan

* Khi da giai xong, s€ co thong bao hién ra.
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Truong hop 1: Dam c6 hwe tip trung P

Budc 9: Xuat két qua
* Trong Main Menu chon General Postproc > Plot Results >
Deformed Shape
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Truong hop 1: Dam c6 hwe tip trung P

Budc 9: Xuat két qua
e (14 tr1 chuyén v1 cua cac nut: General Postproc > List Results >
Nodal Solution > DOF Solution > Displacement Vector Sum

ftem to be listed ;
emio be lis Eile

B Favontes
& Modal Solution PRINT U HWODAL SOLUTION PER MODE
& DOF Solution
@ X-Component of displacement #beik POST] HODAL DEGREE OF FREEDOH LISTING stk
@ Y-Component of displacement e o
@ F-Componen of displacemen LQ?EEETEP 1_[||][|% SUESEEED EHSEE 0
i
@ ¥_Component ol ratalian THE FOLLOHING DEGREE (OF FREEDOH RESULTS ARE IN THE GLOBAL COORDIMATE S%WSTEH

@ Y-Componenl of rolalion NOTE m Iy Iz SN

@ Z-Component of rotation 1 0.0000  0.0000  0.0000  0.0000
@ Hotalion vecton sum 2 [0.0000 -0.13393E-01 0.0000  0.13393-01
& Sless 3 0.0000 -0.38393E-01 0.0000  0.33393E-01

& [otal Mechanical Strain
B4 Elastic Strain HEEéHUH FIESIIILUEE ALUES

. = 3 0 3
Al UALUE  0.0000  -0.38303-01 0.0000  0.38303E-01

Value tor computing the ECIV strain

ak




Truong hop 1: Dam c6 hwe tip trung P

Budc 9: Xuat két qua
* DO vong: General Postproc > List Results > Nodal Solution >
DOF Solution > Rotation Vector Sum

¥
J\ PRNSOL Command

ffem to be hsted Eile

I |
; L:Ej;t::lunun PRINT ROT HODAL SOLUTION PER HODE

& DOF Solubion stk POST] HODAL DEGREE OF FREEDOH LISTING setotook
g X-Component of displacement LORD STEP= 1 SlBSTER- 1
i ':r-f_.‘-um;mnenl ol displacement TIHE=  1.0000 LOAD CASE= O
@ Z-Componen of displacenmsent
@@ Displacement veclor sum THE FOLLOWIMG DEGREE OF FREEDOH RESULTS ARE IM THE GLOBAL COORDIMATE SWSTEH
g X-Component of 1atalion HODE ROTH ROTY ROTE RALM
1 0.0000 0.0000 0.0000 0.0000

@ Y-Componenl of rolalion
@ £-Component of rolation 2 0.0000 0.0000  -0.25000E-01 0.25000E-01
i 0.0000 0.0000  -0.25000E-01 0.25000E-01

i

B Shress HAXIHUH ABSOLUTE YALUES
& Total Mechanical Strain HOOE 0
B4 Elastic Sirain URLLE

0 2 2
0.0000 0.0000  -0.25000E-01 0.25000E-01

Al

Value for computing the EGV strain

ak
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Trwong hop 2: Dam chiu moment uon

2
&2

Thay ddi luc tip trung thanh moment udn ciia dam trong

truong hop 1. Ta ¢6 hinh anh minh hoa va mo hinh phan ti hitu han

nhu sau:

n

im

o

2 KNm

L

i
%// =N A E1 """‘*\I E2
= a ! - ? . T .
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; . BK
Truwong hop 2: Dam chiu moment uon ‘J

Bude 1 t6i 6 : Tao model va thiét 1ap diéu kién bién

e Cac budc trén twong tu trudng hop 1. Pé x6a moi hinh tir truong
hop 1, bam:

* Preprocessor > Loads > Define Loads > Delete > Structural >
Force/Moment > On Nodes

« Chon Pick All sau d6 bAm OK
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BK
Trwong hop 2: Dam chiu momen uon ‘3

Buwoc 7: Pat moment vao nut 2

* Preprocessor > Loads > Define Loads > Apply > Structrual >
Force/Moment > On Nodes

« BA&m chon nat 2 va bAm OK
«  Poi thong sb ctia muc Direction of Force/Mom sang MZ va

nhap 20000 trong force/moment value:

L

[F] Apply Force/Moment on Modes

Lalh Direction of force/mom | M7 = i

-E'-[.Ii.'l|:|-' A5 | Constant values

I Constant value then:

VALUE Forcemomient value 2000 |

-ipp!y | Cancel I Hrlp |




N\ 14 BK
Truong hgp 2: Dam chiu momen uon ‘J

Buwroce 8: (Gi1a1 bai toan

* Trong Main Menu chon Solution > Analysis Type > New Analysis
» Chon Static va nhan OK
* Chon Solution > Solve > Current LS d¢ tién hanh giai bai toan

« Khi da giai xong, s€ co6 thong bao hién ra.
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Truong hop 2: Dam chiu momen uén

Burde 9: Xuat két qua

* Trong Main Menu chon General Postproc > Plot Results >
Deformed Shape
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Trwong hop 2: Dam chiu momen udn

Gia tr1 chuyén vi va do vong cua cac nut:

File

File
I
| PRINT U HODAL SOLUTIOH PER MODE

etttk POST] HOOAL DEGREE OF FREEDOH LISTING etk

LOAD STEP= 1 SUBSTEP= 1
TIRE=  1.0000 LOAD CASE= O

THE FOLLOHIMG OEGREE OF FREEDOH RESULTS ARE IN THE GLOBAL COORDIMATE SYSTEH

HOOE h] I Uz U5UA
1 0.0000 0.0000 0.0000 0.0000
2 [.0000 0.12500E-01  0.0000 0.12500E-01
3 0.0000 0.37500E-01  0.0000 0.37500E-01

HAXIHUH ABSOLUTE WALUES
0

HI0E 3 1] 3
YALUE  0.0000 0.37500E-01  0.0000 0.37500E-01

l
| PRINT ROT  HODAL SOLUTION PER MODE

#rkk POST1 HOOAL OEGREE OF FREEDON LISTING oottt

LOAD STEP= 1 SUBSTEP= 1
TIHE=  1.0000 LOAD CASE= O

THE FOLLOWIMG DEGREE OF FREEDOH RESULTS ARE IM THE GLOBAL COORDIMATE SMSTEH

HODE ROTH ROTY ROTZ REUH
1 0.0000 0.0000 0.0000 0.0000
2 0.0000 0.0000 0.25000E-01 0.25000E-01
3 0.0000 0.0000 0.25000E-01 0.25000E-01

HAXIAUN ABSOLUTE WALLES
HIOE 1] 1] 2 2
YALUE  0.0000 0.0000 0.25000E-01 0. 25000E-01




\ A . A A BK
Truwong hop 3: Dam chiu lwc phan bo ‘J
Str dung dam twong tu ¢ truong hop 1 va 2, tuy nhién thay thé
luc tap trung va moment uon bang luc phan bo.

N
[ ma)

1 9 3
12 kN/m
I S A R
» ES
E1 N2 EL i
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Trurdmg Bai hoc Bach Khoa ~ DHQG-HCM
Truwong hop 3: Dam chiu lyc phan bo ‘BKJ

Bude 1 t6i 6 : Tao model va thiét 1ap diéu kién bién

« Céac budc trén tuong tu trudng hop 1. Bé x6a moi hinh tir truong
hop 1, bam:

* Preprocessor > Loads > Define Loads > Delete > Structural >
Force/Moment > On Nodes

« Chon Pick All sau d6 bAm OK
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Trwong hop 3:  Dam chiu lwc phan bo

Bude 7: Thiét 1ap luc phan bo 1én dam

Preprocessor > Loads > Define Loads > Apply > Structrual >
Pressure > On Beams

Chon nat 1 va nhan OK
DPam bao rang Load Key dugc d6i sang 2 va nhap 12000

trong Pressure Value at Node [

[SFBEAM] Apply Pressure {PRES) on Beam Elements
LEEY Load key

| VAL Pressure valee at node]
VALI Pressure value at node J

(leave blank Tor uniform pressure)

f:'p‘.ln nal offsets for pressure load

IOFFST  Ctffset from I node
JOFFST  Oifset from ) node

LENRAT - Load offset in terms of




: : BK
Trwong hgp 3:  Dam chiu lwe phan bo ‘J

Biroe 8: (G141 bai toan

Trong Main Menu chon Solution > Analysis Type > New Analysis

Chon Static va nhan OK

Chon Solution > Solve > Current LS d¢ tién hanh giai bai toan

Khi da giai xong, s€ c6 thong bao hién ra.
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Trwong hop 3:  Dam chiu lwc phan bo

Budc 9: Xuat két qua

* Trong Main Menu chon General Postproc > Plot Results >
Deformed Shape
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Truong hop 3:
Buoc 9: Examine the Results

Chuyén vi va d§ vong cua dam:

>
J\ PRNSOL Command
Eile

Dam chiju lwe phin bo

#
J\ PRMSOL Command
File

FRINT I HODAL SOLUTION PER HOOE
sk POST] MODAL DEGREE OF FREEDOH LISTING debotobok

LOAD STEP= 1 EUBSTEP= 1
TIHE=  1.0000 LOAD CASE= O

THE FOLLOWIMG OEGREE OF FREEDOH RESULTS ARE IN THE GLOBAL COORDIMATE SYSTEH

HODE L8 4 Lz L5UH
1 0.0000 0.0000 0.0000 0.0000

2 0.0000  -D.20090E-02 0.0000 0.20090E-02
3 0.0000  -0.57500E-02 0.0000 0.57580E-02
HAXIHUH ABSOLUTE YALLES
HOOE 1]

3 1] 3
YALUE  0.0000  -0.57590E-02 0.0000 0.57580E-02

|
| PRINT ROT MODAL SOLUTIOW PER MODE
etttk POST] WOOAL DEGREE OF FREEDOH LISTING etk

LOAD STEP= 1 SUBSTEP= 1
TIHE=  1.0000 LOAD CR3E= O

THE FOLLOWIMG DEGREE OF FREEOOH RESULTS ARE IM THE GLOBAL COORDIMATE SWSTEH

HOOE ROTH ROTY ROTZ R3UH
1 0.0000 0.0000 0.0000 0.0000

2 0.0000 0.0000  -0.37500E-02 0.37500E-02
3 0.0000 0.0000  -0.37500E-02 0.37500E-02

HAX IHUA ABSOLUTE JALUES
HODE 0
YALLE

0 2 g
0.0000 o.ooo0 - -0.37500E-02 0.37500E-02
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Any
Questions?




