Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan
HUGNG DAN SU DUNG CONG CU TRUC TUYEN TiNH NOI LUC CAU DAN
(Danh cho hoc sinh THPT, sinh vién nam 1)

Nham hd trg c&c ban hoc sinh, sinh vién nim 1 xac dinh kich thuéc hop i cua cac
thanh dan trong mé hinh tham du cudc thi Xay Cau 6 thudc 2015 do Truong PH
Duy Tan to chirc vao ngay 22.11.2015. BTC gigi thiéu 2 céng cu hd tro tinh toan
dudi day.
Chuc cac ban hoan thanh tét mé hinh duy thi.
PHAN 1: SO DUNG CONG CU 1

1. TRUY CAP VAO WEBSITE: http://en.sopromat.org/2009/

| en.sopromat.org/2009/

Home Calculate the frame Demo Forum Contacts

Creation

+ 2dd element

Elements

Deflections
Reactions of the supports
Diagram Q
Diagram N

Diagram M

Zoom: in (+). out (-) Exportte DXF  cell step: 0.5

2. HIEU CHINH BUOC NHAY, MAC PINH LA 1 PON VI.

Pacuet

Deflections

Export to DXF )
Reactions of the supports
Diagram Q*

Diagram N

Diagram M*
text FEM solution®

Cell step: 1

For the new rods

Elastic modulus E: 1
Moment of inertia I 1

Cross-sectional area F: 1
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http://en.sopromat.org/2009/

Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan
3. THEM CAC BO PHAN CUA DAN:

Action

Mew scheme .1

Save scheme

Open scheme

Cpfation

+ add element

Elements

Pacuet

Deflections
Reactions of the supports
Diagram QF
Diagram M
Diagram M*

text FEM solution®

Dung con tré chudt, chi vao vj tri trén man hinh (mai thanh dan phai dugc thuc hién mét lan).

Mew scheme

Save scheme

. iy Open scheme
- // \\ - // \\
// ¥ \\\ /// \\\ o Creation
/// \\\ /// \\\ + add element
e N V' ™
- Y - ™
// \\ // \\ Elements
rd o

Element 1 (node 1, node 2) ¥
Element 2 {node 2, node 3) ¥
Element 3 (node 3, node 4) ¥
Element 4 (node 4, node 5) ¥
Element 5 (node 2, node 68) X
Element 6 (node 3, node 7) ¥
Element 7 (node 4, node 8) ¥
Element 8 (node 1, node 6) ¥
Element 9 (node 6, node 3) ¥
Element 10 (node 3, node 8) X
Element 11 (node 8, node 5) ¥
Element 12 (node 6, node 7) ¥
Element 13 (node 7, node 8) ¥

Pacuer
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Huéng dan sir dung cong cu truc tuyén tinh ndi lc cau dan
4. KHAIBAO LIEN KET TAI CAC NUT.

Mic dinh la nat cting, d6i voi dan, can khai béo 1a khap (joint)

MNew scheme

Save scheme

Open scheme
o // \\\ /// \\\
/// \\\ /// \\\ Creation
o N IV N
// \\ // + add element
IV N I
i S I
// \\ // - Elements
N "o

Element 1 (pode 1, node 2) ¥

éMde 2, node 3) X
(node 3, node 4) ¥
4 (node 4, node 5) ¥
Element 5 (node 2, node 6) ¥
Element 6 (node 3, node 7) ¥
Element 7 (node 4, node 8) *
Element 8 (node 1, node 68) ¥
Element 9 (node &, node 3) ¥
Element 10 (node 3, node 8) *
Element 11 (node 8, node 5) *
Element 12 (node &, node 7) ¥
Element 13 (node 7, node 8) *

Chi vao cac Node (nat) & muc Elements (phan tir) dé biét dang thao tac & nit nao (trén man hinh
s& hién thi mau vang). Trén hinh v&, nguoi dung dang chon Node 1 (gdc tréi)

Node 1
A Loads:
//
7 Fx =10
// 2
// Fy =0
o
// M=0
I
// Connection:
i

Support: no support ¥

Rods connection: |joint  / 7|
rigidly £onnected

MNew scheme
Save scheme

Open scheme

Creation

+ add element

Elements

Element 1 (n 1, node 2)
Element 2 (node 2, node 3)
Element 3 (node 3, node 4)
Element 4 (node 4, node 5)
Element 5 (node 2, node &)
Element & (node 3, node 7)
Element 7 (node 4, node 8)
Element 8 (node 1, node &)
Element 9 (node &, node 3)
Element 10 {node 3, node 8)

WO WM WM MW N

Element 11 (node 8, node 5)
Element 12 (node &, node 7)
Element 13 (node 7, node 8)

WO W W

Pacuer

Lya hon Joint (khép) cho tat ca cac Nat dan (trén hinh vé 1a dang khai bao cho nit 1.

Lan luot thuc hién cho tat ca cac ndt. Két qua nhu hinh sau:

. A
Joint /’ N

> ¥

\_ Rigidly connected

Iy

2
S
- "
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Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan

5. KHAI BAO LIEN KET

Node 1
///‘}\ Loads:
// Fx=10
/// Fy =0
/// M=0
// Connection:

Support: [no support v |

no support g
Rods coni| fixed support . v

fixed joint

movable joint

Apply  Close

Tai vi tri Node 1 (g6c tri), lya chon Fixed joint (gdi c6 dinh).

Tai vi tri goc phai (trong vi du nay la Node 5), chon Moveable joint.

Node 5
Loads:

Fx =10

Fy = 0 \\\

[~
= N

M=0 N

Connection: N 9

Mew scheme
Save scheme

Open scheme

Creation

+ add element

! Elements
Element 1 (n 1, node 2) ¥

Element 2 (node 2, node 3) ¥
Element 3 (node 3, node 4) ¥
Element 4 (node 4, node 5) ¥
Element 5 (node 2, node 6) ¥
Element & (node 3, node 7) ¥
Element 7 (node 4, node 8) ¥
Element 8 (node 1, node 6) ¥
Element 9 (node 6, node 3) ¥
Element 10 (node 3, node 8) ¥
Element 11 (node 8, node 5) ¥
Element 12 (node 6, node 7) ¥
Element 13 (node 7, node 8) ¥

New scheme
Save scheme

Open scheme

Creation

+ add element

Elements

Support: [ no support v

fixed joint
movable joir

Apply @ Close
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Element 1 (node 1,
Element 2 (node 2,
Element 3 (node 3,
Element 4 (node 4,
Element 5 (node 2,
Element & (node 3,
Element 7 (node 4,
Element & (node 1,

node
node
node
node
node
node
node
node

2) %
3) %
4) ¥
5) %
6) %
7K
8) X
6) *

Element 9 (node &, node 3) ¥

Element 10 (node 3, node 8) X
Element 11 (node 8, node 5) *
Element 12 (node 6, node 7) ¥
Element 13 (node 7, node 8) X



Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan
6. GAN TAI TRONG:

Tai ndt gitra cua dan (trong vi du nay la Node 3); lua chon nat & muc Element va khai bao.

Node 3
71 Loads:
Fx = 0
Fy = |-100
M=0

Connection:
Support: no support ¥

Rods connection:  joint v

Apply  Close

Gia tri c6 thé nhap tuy y, Cha y dau: “- (Truc Y hudng tir dudi 18n, tai trong hudng tir trén

xuéng).

7. XUAT BIEU PO NOI LUC

,out (=) Export

Chon Diagram N (¢ cudi man hinh).
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Save scheme

Open scheme

Creation

+ add element

Elements

Element 1 (no
Element 2 (no
Element 3 {no
Element 4 {no
Element 5 {no
Element & (n
Element 7 (n
Element & (n
Element % (n
Element 10 (
Element 11 {
Element 12 {
Element 13 {

Pacuer

Deflections

Reactions of the supports
Diagram Q*

Diagram M

Diagram M*

text FEM solution™



Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan

-T0711
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M 0.387
70.437

8. SUDUNG KET QUA

-50

70711

Trong so d6, gia tri mang dau &m (-) chi thanh chiu KEO, gié tri mang dau duong (+), chi thanh

chiu nén..
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Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan
PHAN 2: SO’ DUNG CONG CU 2

1. TRUY CAP VAO PIA CHI: http://www.federicobonfigli.com/trusssolvereng.aspx
2. KHAI BAO CAC NUT DAN:

Coor X Coor Y
1. Add Joints 2 - =

cE—

insert joints coordingtes

(in afternativa)

Khai bao toa @6 X, toa do6 Y cua tin nat, chon Add
Trong vi du nay, can phai add c4c nat c6 toa do:
(0,0):(15,0): (30,0): (45,0); (60,0): cac nut tir 1 dén 5.

(15,15); (30,15); (45,15): Cac nut 6, 7, 8
Xem két qua phia dudi cua trang web.

- |100% [ +| [Download DXF| [GetXLStable ] [ Delete Joint | [Delete Frame Mo jeintselected  No frame selected

3. KHAI BAO THANH DAN:
Tai muc Add fram object:

First Joint 1 Section Area
Joints v *___——’- 10 *___.—-—-—-—" 3

mma2

(Or click on the first and last
joint to automatically select N/mm2
them)

2_ Add Frame object Last Joint 2 Add
Jointd v 4———“’/ Young's Modulus v\ /
1000 4

Chon céc ndt gian bat dau (first joint) va két thic cua thanh dan (last joint);

Khai béo dién tich mat cit va moduyn dan hoi cua thanh (trong trudng hop khdng can tinh d6
vong cua dan, chon sb bat ki, nhu trén hinh).

Chon Add va kiém tra.
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http://www.federicobonfigli.com/trusssolvereng.aspx

Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan

7 &
60 e o]
o 20 o ~0 *o
7 f
60 ~Q 0
o ‘o 35 “o o
4. KHAI BAO GOI
Khai b&o goi ké ¢ nat 1:
tnem)
SelectJoint 1 Restraint:
a I Joint 1
3_ Add Restraints (or dick on the joint in the /ﬂ A Dﬁ [s]
image below) 2
W ommmm m———

Khai bao géi ké ¢ nit 5:

Select Joint 1 Restrairj/ 2
Joints v L~
(or click on the joint in the ,& & C’<ﬂ (o]

image below)
6 7 n

o o) ‘o

Add Restraints

1

& O O O

5. GAN TAI TRONG
Tai nat 3:
Chu y, khong c6 tai trong phuong X van phai nhap 0 vao 6 X component

Joint / 1 X component
: 0 kN
) Joint 3 v
4, Add Joint Loads
¥ component

. Add
(oppure clicca sul nado 2 |
desiderato sull'immagine) '/" 100 kM 4
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Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan
Két qua

1 2 3 4

& O T O

6. TINH TOAN KET CAU

e

2. Add Frame object Last Joint |Add|
Joint3 v Young's Modulus
(Or click on the first and last 1000
joint to automatically select N/mm2
them)
Select Joint Restraint:
3 Add Restraints Joint 3 ¥
. {or click on the joint in the g é C<g o]
image below)
Joint X component
) Joint3 ¥ 0 KN
4, Add Joint Loads |Add|

(oppure clicca sul nodo

. . ¥ componeant
desiderato sull'immagine) P

-100 kN

Solve the structure | | Reset

Két qua: cac thanh mau do chiu nén, cac thanh mau xanh chiu kéo. Gia tri ndi luc c6 & trén hinh
hoac ¢ bang phia dudi
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Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan

Frame 1
Frame 2
Frame 3
Frame 4
Frame S
Frame &
Frame 7
Frame &
Frame 9

Frame

10
Frame 1
Frame 1
Frame 1

L kd =

Joint 1
Joint 2
Joint 3
Joint 4
Joint 2
Joint 3
Joint 4
Joint 1
Joint &
Joint 7
Joint B
Joint &
Joint 3

Young's Modulus

Joint 2 1000 NSmm2
Joint 3 1000 NSmm2
Joint 4 1000 NSmm2
Joint 5 1000 NSmm2
Joint & 1000 NSmm2
Joint 7 1000 NSmm2
Joint B 1000 NSmm2
Joint & 1000 NSmm2
Joint 7 1000 NSmm2
Joint B 1000 NSmm2
Joint & 1000 NSmm2
Joint 3 1000 NSmm2
Joint B 1000 NSmm2
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10 mm2
10 mm2
10 mm2
10 mm2
10 mm2
10 mm2
10 mm2
10 mm2
10 mm2
10 mm2
10 mm2
10 mm2
10 mm2

Axial Force
S50 ki
50 ki
50 kM
S0 kM
O kM
O kM
O kM

-FOT11 kM

-100 kN
=100 kM

70711 kM

70711 kN

T0.711 kM

10



Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan

PHAN 3: PHU LUC: XUAT SO’ DO KET CAU SANG FILE DXF VA S’ DUNG CONG CU

A9CAD PE XEM KET QUA.

XUAT SO PO SANG FILE BAN VE (DXF). http://en.sopromat.org/2009/

28}'%11 =i
] 5 ?

100100

2
2,

TOH3T

Zoom: in (+), out (-)

Lya chon Export to DXF ¢ cudi phan db thi.

Export to DXF file

Select the necessary drawing format:
:Put on A4 ': Book v

* using A1, A2, A3, A4 to the drawing, the
algorithm applies a standard scale so that it will fit
on a sheet.

** only schemes with a solution can be exported.

*¥** it is recommended A9AD (download) to open
the exported results.

| Export | Close

http://www.federicobonfigli.com/trusssolvereng.aspx
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=50

TOT1

Export to DXF

11


http://en.sopromat.org/2009/
http://www.federicobonfigli.com/trusssolvereng.aspx

Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan

Q®savers
IOO | . Cauo thuoc 2015 - ml Search Cau o thuoc 2015 1.2

Organize ~  Mew folder

= Libraries 2l Name - I Date | Type | Size

| Tags | |I

Q@ Homegroup
A Administrator 351316277 16-Mov-15 9:53 AM AutoCAD Drawing I...

18 Computer rama_2015-11-16_03... 16-Mov-15 7:42 AM AutoCAD Drawing L...
G'h Network rama_2015-11-122222  16-Nov-15 7:43 AM AutoCAD Drawing I...
@ Control Panel Vidu Cau o thuoc 2015 16-Mov-15 9:13 AM AutoCAD Drawing L.
] Recyde Bin

. Active

, BT Chuong 7

| BT chuong &

J Cam ket nhiem vu

Cau o thuoc 2015

ggcil

Ll

File name: | S5

Save as type: IAumCAD Drawing Interchange

“ Hide Folders I

Save Cancel |

- J100% |+ |D0wnloﬂ’F| [ Get XLS table] [ Delete Joint | [ Delete Frame

Chon dia chi luu file.

(R x|

No joint selected  No frame sel

OO | il o mISearchCauoﬂmocmlS @l

Organize v  Mew folder

&, windows 7(C:) Al ame - | Date | Type | Size

= - @

| racs I |

% Windows 7 xa4 (D:)
[ rama_2015-11-16_03... 16-Nov-15 7:42 AM AutoCAD Drawing L...
5 Data (E:)

= Software (F:) rama_2015—11—122222 16-Mov-15 7:49 AM AutoCAD Drawing L.,
45 DVD RW Drive (G2)

Gh Metwork

@ Control Panel

&] Recyde Bin

. Active

| BT Chuong 7

| BT chuong 8

J Cam ket nhiem vu

. Cau o thuoc 2015

B qoi 1 -

=

47 KB
T7KB

File name: I Vidu Cau o thuoc 2015

Save as type: IAumCAD Drawing Interchange

“ Hide Folders I

M file bang phém mém AutoCad hoic A9AD (http://www.a9tech.com/)
Download va cai dat, chay phan mém
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Leflel

Save Cancel |
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Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan

[ Desktop Gadget Gallery -
Home,vn
& Internet Explorer
@ Mozila Firefox
& windows DVD Maker R
=8 Windows Fax and Scan
 Windows Media Center
Documents
@ Windows Media Player
£ windows Update Pictures
- XP5 Viewer
. AdTech Music
| ASCAD
Games
ﬁ Uninstall b
| Accessories Computer
| Anaconda (32-bit)
; Autodesk Control Panel
| Bkav Pro 2015 Internet Security
J Canon Printer Uninstaller Devices and Printers
| CCleaner
) Coc Coc (Co Rom+) Default Programs
J Dell
| Disabled Startup Help and Support
. Foxit PhantomPDF hd
1 Back
I Search programs and files @J Shut down Pl

Chu y lya chon dinh dang file (budc 1 trong hinh sau); tim file da Iuu, Vidu Cau o thuoc
2015.dxf)
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Hwéng dan sir dung céng cu truc tuyén tinh ndi luc cau dan

Mopen =
e | = Cau o thuoc 2015 T |3 I Search Cau o thuoc 2015 2]
Organize *  MNew folder = o~ i 'ﬂ
A Administrator ;I MName = | Date

18 Computer

l‘;_’,. Windows 7 (C:)
a Windows 7 x84 (D)
= Data (E:) [ga) Vidu Cau o fguoc 2015
—a Software (F:)
= DVD R\W Drive (G:)
ﬁ_-l Metwark
[E3 control Panel
3| Recyde Bin 2
Active
BT Chuong 7
BT chuong 8
Cam ket nhiem vu
Cau o thuoc 2015

16-Mov-15 742 AM

16-Maow-15 7:49 AM

16-Mov-15 9:13 AM

E goi 1 ;I 4 I I
File name: =] |pxFFile (-.0kR) |
DWG File (*AING)
AN Cilmm f %Y

Dung con tré chudt dé xem phan khai bao.

% AocAD - [G\Users\Administrator\Desktop'\Cau o thuoc 2015\Vidu Cau o thuoc 2015.dxf]

" File Edit View Draw Modify Window Help

JD@EQ&\Q %.|3: |“'_’W|@\®.@E@,@,@\§\|N§"£@?—‘%CunentLa_l,ler:El

TRQ M S L GO N ]

DPua tré chuot vao thanh menu, click chudt phai, chon Properties

Chaudmce@gmail.com
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"' File Edit View Draw Modify Window Help

O

Draw

SEREalAlS

=
0
O

&

A R ity

AAQYE RS H L OO NN
B S5-L S oald

|

W

Quét chon ddi tugng va lya chon cac ddi tugng Text
Modify Window Help

fR I BRAE oo 8 B0R S|4 XS Cuentlaed

Chon c& chir: cho phu hop.
B B v B8 EC & G S| A A 2= Curentlaec 0

Maodify
Command Line

gl

Standard

Customize...

B X 2= Curent Layer 0

{Layer Hame
= Geometry
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Rotation Angle

X

Y

Styles
Color N, IBYLAYER
Horizontal Justify N et
Linetype NAVLAYER
Lineweight BYLAYER
Pen Width 0\

I %
: Text Style Standard
: Vertical Justify Baseline

End X 81.5000
End ¥ 1841250
Start X 865000
Start ¥’ 1841250
=l Styles
Color Color 5
Linetype BYLAYER
Lineweight BYLAYVER
Pen Width i
x|
[Test 122) =
Alphabetic  Categorized
Name Value
-I General
i Layer Name )
i Text String
-l Geometry N
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