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TEMARIO

Educacion para la vida y TIC. (Lifelong time)
¢, Que es MASTAN?

¢, COMo se usa?

Estabilidad de los elementos

Cargas de pandeo elastico para columnas

Pandeo lateral torsional para vigas.
TAREA



EDUCACION PARA LA VIDAY TIC

(Lifelong learning =LLL)

“ EI conocimiento cambia hoy en todos los campos tan

rapidamente , que los trabajadores del conocimiento se
vuelven obsoletos muy pronto, a menos gue tengan un
aprendizaje continuo incorporado en su trabajo”

Peter Drucker.
Administracion para el siglo XXI

Zulma Stella Pardo Vargas




EDUCACION PARA LAVIDAY TIC

(Lifelong time)

E-Learning

B- Learning

7th International Technology, Education an

Development Conference - M - Learn | ng

Valencia (Spain), 4th - 6th of March, 2013.
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EDUCACION PARA LA VIDAY TIC
(Lifelong learning =LLL)

Queensland U. - Minnesota University
Open University - Nottingham University

South Wales University — Athabasca University
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CONEXIONES
DE 4 PERNOS
SIN ATIESADORES

INSTRUCTIONAL DESIGN FOR MLEARNING
OF VLO' s ORIENTED FOR CONTINUING

TEACHING OF CIVIL ENGINEERS
www.zjltda.com/cursos
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USABILITY STUDY

UNIVERSIDAD NACIONAL
DE COLOMBIA
32 STUDENTS
(45,000)

e iy (R A )
5t

PONTIFICIA UNIVERSIDAD
JAVERIANA (COLOMBIA)
31 STUDENTS
(8,500)

www.zjltda.com/cursos



HOW DO YOU LEARN WITH A

MOBILE DEVICE?

If you decide learn across a mobile device,
preferably, you would use:
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AHORA, empecemos con MASTAN




MASTAN. ;Queé es?

Un programa disenado para que los estudiantes de
Ingenieria o Ingenieros comprendan el comportamiento de
efectos importantes en estructuras metalicas.

Sus autores son:

Ronald D. Ziemian - Bucknell University
William McGuire - Cornell University

Zulma Stella Pardo Vargas



MASTAN. ;Queé es?

Un programa que considera:
1. RIGIDEZ

- Axial (EA)

- Flexional (EI)

- Acorte (Gas)

- Torsional de Saint Venant (GJ)
- Torsional por alabeo (Ecw )

- Para conexiones (Kconn)
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MASTAN. ;Queé es?

Un programa que considera:
2. EFECTOS

- De segundo orden P- d vy P-

- Imperfecciones de elementos y del sistema
- De fluencia parcial o esfuerzos residuales

- Articulaciones plasticas (P, Mx, My)

Zulma Stella Pardo Vargas




MASTAN. ;Queé es?

Un programa gue considera:
3. ANALISIS

- 2D/3D Incremental e iterativo
- 2D/3D Cargas criticas (Eigenvalues)

Zulma Stella Pardo Vargas




MASTAN. ;Como se usa?

-

MASTANZ = —
File View Geometry Properties Conditions Analysis Results

g

PAASTARMD 3 3 1' Nevelnped by B N Fiemian and W MeGoire (T omeriaht
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MASTAN. ;Como se usa?

! MASTANZ

File View |Geu:umetr}r | Properties Conditions Analysis Results

Define Mode
Mowve Mode(s)
Duplicate Mode(s)

Remove Mode(s)
Renumber Modes
Define Element
Remove Element(s)
Subdivide Element(s)
Re-arient Elermenti(s)
Define Connections
Define Frame

Information

Please enter repetitions and dimensions of structure Status: | Success: Frame generated.

2 |bays@| 10000 1 stur_ies 4500 1 frarges 0 Apply | Cancel




MASTAN. ;Como se usa?

— - TR AT

MASTAN2

™)

File  View .GEDFHEtI"_‘,f ‘ Properties
Define Node
Move Mode(s)
Duplicate Node(s)
Remove Mode(s)

Renumber Modes

Define Element

Remove Element(s)
Subdivide Element(s)
Re-orient Element(s)
Define Connections
Define Frame

Information

Node:} 6 Coord=[20450]

4

Conditions Analysis Results

Mode

Element

Fixity = [ FFfFff]

Status:

Success: Mode info shown. Il

Load=[000000]

_ Apply |

Cancel |

Settlement = [ ffffff]

-




MASTAN. ;Como se usa?

MASTANZ: CA\Program Files (xBEAMASTANZ (v3.3.1)\Ejemplolmat  [23:14]

File View Geometry Properties l Conditicns Analysis

Define Section

Results

Modify Section
Remowve Section
Attach Section
Yield Surface Control
Define Material
Modify Material

M-'.Ehf.‘\ll C:\Program Files (xBEAMASTANZ (v3.3.1)\EjemploLmat  [23:14] . 21—

Remowve Material
: : File  View  Geometry Propeies  Conditions  Analysic  Results

Attach Material : P z |
Information

|| Please enter saction proparties| Section 1§ Name:|  w10%49 Datab_ | Status

Area= | o290 flzz= | 11368 f = | o J= 0 Cw=

=1

fzz= | 9965 N Iyy= nf Ayy = nf Azz = inf Apply | Cancel |




MASTAN. ;Como se usa?

MASTAN2: C:\Program Files (x86)\MASTANZ (v3.3.1)\Ejemplolmat  [23:14] | = [ 15—

File  View  Geometry | Properties ‘ Conditions  Analysis  Results [
Define Section
Modify Section
Remaove Section
Attach Section
Yield Surface Control .
Define Material . N O O IVI d e | a
Muodify Material I

Remove Material

Attach Matenial

Information

Asignacion!




MASTAN. ;Como se usa?

MASTANZ: C:\Program Files (xB6\MASTANZ (v3.3.1)\Ejemplolmat  [23:14] | =[] ""z;“"J

File View Geometry Properties | Conditions Analysis Results ‘

Define Section

Modify Section
Remove Section
Attach Section

Yield Surface Control
Define Material
Modify Material
Remove Material
Attach Material

Information

MASTANZ: C:\Program Files (xBB)\MASTANZ (v3.3.1)\Ejemplolmat  [23:14] (=B -]

File  View Geometry  Properties Conditions  Analysis Results

Please enter matenal properties| Material 11| Name: A3G Status: Grawity assumed in -Y
E= | 204000 | v= 03 Fy=| 253 | Wt 0 Apply | Cancel | <:
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MASTAN. ;Como se usa?

MASTANZ: CAProgram Files (xBENMASTANZ (v3.3.17\Ejemplolmat  [23:14]

File View Geometry Properties Conditions Analysis Results

Define Section

Madify Section

Remove Section )

Attach Section i NO OIVIde |a
Yield Surface Control

Define Material

Medify Material

Asignacion!

Attach Material

Information




MASTAN. ;Como se usa?

MASTANZ: CA\Program Files (x86)\MASTANZ (v3.3.1)\Ejemplol.mat

File View Geometry Properties Conditions Analysis Results

Define Fixities

Define Forces

Define Moments
Define Uniform Loads

Define Disp. Settlements

Define Rot, Settlements

Define Temperature Effects

MASTANZ: Ch\Program Files (x86\MASTANZ (v3.3.1\Ejemplol.mat

File View Geometry Properties Conditions Analysis Results

Please select node(s) and | Mode(s): 123 All| Clr | Advf| Status:

7 Ydisp N Y-disp f[¥]Z-disp W] X-rot 7| Yot 7] Z-rof Apply | Cancel |




g g

MASTAN. ;Como se usa?

MASTANZ: CAProgram Files (xB6)\MASTANZ (v3.3.1)\Ejemplol.mat | == '"XE“"J

File View Geometry Properties Conditions Analysis Results

Define Fixities

Define Forces
Define Moments
Define Uniform Loads

Define Disp. Settlements

Define Rot. Settlements

Define Temperature Effects

MASTANZ: C:\Program Files (xBB\MASTANZ (v3.3.1)\Ejemplol.mat

I_.:HIEI-—EE-—

File View Geometry Properties

Please define node(s) and | Mode(s):

Conditions

4

Analysis

All| Clr | Ay

Results

Status:

F's refer to GLOBAL

| PX = 1ed PY =




MASTAN. ;Como se usa?

MASTANZ: C:\Program Files (x36)\MASTANZ (v3.3.1)\Ejemplol.mat

| S |

File  View  Geometry  Properties  Conditions |Ana|}r5i5 |Flesu|t5

1st-Order Elastic
2nd-Order Elastic
1st-Order Inelastic
2nd-Order Inelastic
Elastic Critical Load

Inelastic Critical Load

Matural Period

User Defined




MASTAN. ;Como se usa?

MASTANZ: Ch\Program Files (xB6\MASTANZ (v3.3.1)\Ejemplol mat | == [ X ""‘
File View Geometry  Properties Conditions  Analysis Results

Space Frame

First-Order Elastic Ana e s

Select Apply to perform analysis

Planar Truss (x-y) : :
Analysis Type: | Space Frame = Apply | Cancel |




MASTAN. ;Como se usa?

MASTANZ: C:\Program Files (x86)\MASTAN2 (v3.3.1)\Ejemplol.mat | = | [B] [y '.|

File  View  Geometry  Properties  Conditions  Analysis  Results

equivoque!

First-Order Elastic Analysis | Status: Error: Elements without material properties h

Analysis Type: N planar Frame (x... v __Apoly 8 Cancel




MASTAN. ;Como se usa?

MASTANZ: C:\Program Files (x86)\MASTAN2Z (v3.3.1)\Ejemplol.mat | =g |"'"E§"']

File  View  Geometry  Properties  Conditions  Analysis |Fle5.u|t5. | |

Diagrams b MNeone
Mode Displacements Deflected Shape
Mode Reactions Axial Force

Element Forces Shear Y
Plastic Deformations Shear Z
Update Geometry Torque
MSAPIot Moment ¥
Moment Z

Bimoment

View [Kff]



MASTAN. ;Como se usa?

MASTANZ

: C\Program Files (xB6)\MASTANZ (v3.3.1)\Ejemplol.mat

[14:34]

File Yiew

Geometry

Properties

Conditions Analysis

Results

49722+

-2 0F9e-+06

Moment £ 1st-Order Elastic, Incr# 1, Applied Load Ratio = 1

4. 932e+H10B6

Ei'__a'l Ble-+H10G

E1 7./bTe+l0B

4300

BT 0RSe+HI0R

EME 361 e-+HI0G
-1.361 e+HIOG

I L-9.070e+006 Eil'-.";-' -1.048e+007

Please select motion contral

]

02 000G

_4 1022 +001

a2 27Ee+HI0F

ﬂ Horizontal Panﬂ ﬂ Vertical Pan ﬁ

Zoom

+

Done

L




MASTAN. ;Como se usa?

[y E—

MASTANZ: C\Program Files (xBE\MASTANZ (v3.3.1)\Ejemplolmat  [14:34] | =Heg _-é:@_l

File | View  Geometry  Properties  Conditions  Analysis  Results

Info ar Y 1st-Order Elastic, Incr # 1, Applied Load Ratio =1
Open ...
Save

Save As ..,

Mew

Define Title
MASTANZ: CA\Program Files (xB)\MASTAN2Z (v3.3.1)\Ejemplol.mat  [14:34] | =2 —35-]

File  View  Geometry  Properties  Conditions  Analysis  Results ‘

Setup Photo...
Print Photo... 3

Create Report...

Select Requested Information and Status: | Text in window may be saved (Save Text) or cleared

/| General Info Geometry 7P perties Conditions Save Tem‘ ClearText| I

Displacem. . Element R. Reactions Incr#ﬂ 1 j Apply ‘ Cancel |




MASTAN. ;Como se usa?

-

MASTANZ: C:\Program Files (x86)\MASTANZ (v3.3.1\Ejemplolmat  [14:34] e[ B [
File Wiew Geometry Properties Conditions Analysis Results
-
e e ol e e ok e ol e e e Y‘.?_;SI‘“__'E.I: -;3_3_1 W ke e ol e e e e ol e e
Time: 14:57:-42 Date: 02/17/2013
Problem Title: Primer orden
e e ol e ol ke e ol e ol e e ol e
Input for Structurasl Anaslysis
General Information Categories:
(i) Humber of Hodes = 5
{ii) Humber of Elements = 8
(iii) Mumber of Sections = 4
{iv) HNumber of Materiala = Z ]
(w7 Humber of Supports = 3 3
(wvi) Applied Loads
(iii) Section Information
Part I: Properties
Humber Aresz Iz= Ivy J Cwr
1 5.2900e+003 1.1300e+008 O.0000e+000 O.0000e+000 0O.0000e+000
2 Z.483%=4+004 1.&700e+00% 0.0000e+000 O.0000e+000 O0.0000e+4+000
3 1.4400e+001 Z.7Z00e+002 S_.32400e+001 1.39300e+000 Z.0700e+003
4 3.8500e+001 4.0Z00e+003 3.4000e+00Z2 S5_.5000e+000 4.7000e+004
Part II: Properties {(continued)
Humber ZEZ Zyy Byyw ot Hame
1 5 .3000e+005 Inf Inf Inf Wl0+*45
z &.0&800e+008 Inf Inf Inf WZ4+131
3 &.0400e+001 Z.8300e+001 Inf Inf W10X459
4 3. 70004002 2. 150024001 Inf Inf HE4E121

Zulma Stella Pardo Vargas



MASTAN.

¢Alguna

pregunta?
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MASTAN. Estabilidad de los elementos

CARGA CRITICA DE PANDEO (ELASTICA)

Es la carga axial que da inicio a la inestabilidad por pandeo
en un elemento, también se le conoce como carga de Euler.

Zulma Stella Pardo Vargas




MASTAN. Estabilidad de los elementos

De la solucion de las ecuaciones de Euler:

(n*T)%*E =1

PEI" LE
Para el primer modo n=1.:
b m° * E =1
cr (I{ . L)E

Zulma Stella Pardo Vargas



MASTAN. Estabilidad de los elementos

MASTAN2 ESEER
File View Geometry Properties Conditions Analysis | Results |

sflacted Shape: Elastic Critical Load, Mode # 1, Applied 1st-Crder Elastic
10 2nd-Order Elastic
1st-Order Inelastic

2nd-Order Inelastic
Elastic Critical Load @
Inelastic Critical Load

Matural Period

Con el moédulo

carga elastica

User Defined

critica.

Define slement(s) _J Elamea

[Defl lina LS N Scalal 5 0 #of | 50 §

_StatusSuccecss Deflaction’
L 4 LU ~oon BN Cancel i




MASTAN. Estabilidad de los elementos

Ejercicio:

Considere las dos columnas
presentadas en los dibujos,
de seccion W18*46, en acero
ASTM A992, cuya longitud es
2ft, determine el valor de
carga critica elastica de
pandeo. Si E=29000Ksi.

Zulma Stella Pardo Vargas




MASTAN. Estabilidad de los elementos

B pAASTANZ: CAProaram Files (xBENMASTAMZ (v3.2.100k = | Bl o __'_'_ ——— = JE— — o
TN o Prograrm e M A e | B MASTAN2: C:\Program Files (x86)\MASTANZ (v33.0\kLmat (= | (5] eS|

File View Geometry Properties Conditions Analysis Results i o ~ ) . . i ,
File  View  Geometry  Properties  Conditions  Analysis  Results

Analysis Type: | Planar Fra. « M?Hi#':'f J 6 J

Please select motion control

<<| Horizontal > iWertical F'anﬂ J Zoom j Done Zulma Stella Pardo Vargas




MASTAN. Estabilidad de los elementos

MASTANZ: CA\Program Files (xB6)\MASTANZ (v3.3.1)\k1.mat | == |-'EE-J

File

View

Geometry

Properties

Conditions  Analysis |Resu|t5 | |

Diagrams b
Mode Displacements
Mode Reactions

Elerment Forces

Plastic Deformations

Update Geometry

MS5APlot
I I

Mone

Deflected Shape
Axial Force
Shear ¥

Shear £

Torque
Moment Y
Moment £

Bimoment

View [KFf]




MASTAN. Estabilidad de los elementos

MASTANZ: C:\Program Files (x86)\MASTAN2 (v3.3.1)\k1.mat

File  View Geometry

Properties

Conditions  Analysis Results

2flected Shape: Elastic Critical Load, Mode # 1, Applied Load Ratio = 733700

Define element(s)

1.

Eleme

All

AlCIH  BStatus

Success:

Defl Line |5 | Scalel 10

# of

10

A

|zz=1530




MASTAN. Estabilidad de los elementos

B MASTAN2: C"-F'rc:ngram Files (BE\MASTANZ (331N2mat (e )

File View  Geometry  Properties  Conditions  Analysis  Results

|:J
|zz=1530
Y
M2 = E =]
k =
[2 =P,

Please select motion control

ﬂHnnznntal == 0w \Vertical Pan fiss J Zoom + Dane




MASTAN. Y ;para que el k?

Sect. C3.] CALCULATION OF AVAILABLE STRENGTHS 16.1-25

C3. CALCULATION OF AVAILABLE STRENGTHS

For the direct analvsis method of design, the available strengths of members and
connections shall be calculated in accordance with the provisions of Chapters D, E,
F.G.H., 1.]J and K. as applicable, with no further consideration of overall structure

stabilitv. The effective length factor, K. of all members shall be taken as unity unless
= _
a smaller value can be justified by rational analysis.

Bracing intended to define the unbraced lengths of members shall have sufficient
stiffness and strength to control member movement at the braced points.

Methods of satisfying bracing requirements for individual columns, beams and
beam-columns are provided in Appendix 6. The requirements of Appendix 6 are not
applicable to bracing that is included as part of the overall force-resisting system.

Zulma Stella Pardo Vargas



MASTAN.

¢Alguna

pregunta?
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MASTAN. Pandeo lateral torsional

Problema

Considere una viga simplemente apoyada con una carga distribuida,
L=400in, W=0.08kip/in, dividala en cuatro partes. E=29000Ksi. Asigne
una seccion W21*111 en acero 572.

Caso 1. Asignar un momento negativo en el apoyo izquierdo de
100Kips.in y un momento positivo en el apoyo derecho de 100kips.in.

Caso 2. Asignar un momento positivo en el apoyo izquierdo de
100Kips.in y un momento positivo en el apoyo derecho de 100kips.in.

Determinar el momento elastico critico por pandeo lateral torsional para
la viga considerando los dos casos.

Zulma Stella Pardo Vargas



MASTAN. Pandeo lateral torsional

Se calcula el factor de modificacion por pandeo lateral torsional, segun
la expresion del AISC360-10 (F1-1)

Y contrastelo con:

Zulma Stella Pardo Vargas




MASTAN. Solucion

MASTANZ: C:\Program Files (x86\MASTANZ (v3.3.1)\tb.mat  [06:44]

File | View Geometry  Properties  Conditions  Analysis  Results

Dynamic Zoom  Cirl+Z
Dynamic Rotate  Ctrl+R
Dynamic Pan Ctrl+P

Entonces, requerimos

Zoom Box
Center ,
B mas comandos:

Fan / foom

Rotate

Defined Views Front View: x-y

Vista de isomeétrico

Labels Side View: yz

Display Settings Top View: x-z

Isometric View: x-y-z




MASTAN. Solucion

MASTANZ: CAProgram Files (xB6\MASTAN (.. (=uls(El S

File View Geometry Properties Conditions Analysis Results

Lo cual se ve asi

Please select motion control

ﬂHnriznntaﬂ ﬂ‘u’ertical ik J Zoom + N Done |

— e




MASTAN. Solucion

MASTANZ: C:A\Program Files (xBE/NMASTANZ (v3.3.10\tb.mat  [06:44]
File | View | Geometry Properties Conditions  Analysis Results

Dynamic Zoom  Ctrl+Z
Dynamic Rotate  Ctrl+R
Dynamic Pan Ctrl+P .
— Entonces, requerimos
Center

Fit Ctl+F mas comandos:

Pan / Zoom
Rotate
Defined Views e
Labels - Ocultar nombres
Display Settings Mode s
Element #5
Element Web (Local-y)
Elernent Connections
Loads
Fixities

Settlements

Diagram Values

Undeflected Geometry




MASTAN. Solucion

~

MASTANZ: C:AProgram Files (BE)\MASTANZ (.. (==ls ). S

File View Geometry Properties Conditions| Analysis| Results ‘ Ahora Sl estamos IIStOS "t

1st-Order Elastic
2nd-Order Elastic

o 1. Hacemos el modelo como
2nd-Order Inelastic .
Elastic Critical Load ya Se ha VIStO

Inelastic Critical Load

2. Hacemos un analisis de

Matural Peniod

User Defined .» primer orden elastico.
i 3. Obtenemos un diagrama
A ) de acciones

- First-Order Statu  Applied Load Ratio = 1.000 —>

I Analysis | spce . < | Ficen ]
—




MASTAN. Solucion

MASTANZ: ChProgram Files (x86)A\MASTANZ (v3.3.1\tb.mat
File View Geometry Properties Cenditions Analysis Results

Moment £ 1st-Order Elastic, Incr # 1, Applied Load Ratio = 1

-4 58He-010

Miorden = T + Mapu}m

0.08 * 4002 _ o
Miorgen = ——g— + 100 = 1600 + 100 = 1700 kip.in

Please select motinon contriol

Horizonial Pan == B0 W | Verdical Pan  ofrsis | 7 o0im ] __Uone |




MASTAN. Solucion

Se le solicita al programa presente la deformada, para mirar la rotacion
del perfil

P MASTANZ: C:\Program Files (x88)\MASTANZ (v3.3.1\tb.mat




MASTAN. Solucion

MASTANZ: Ci\Pragram Files (xBG)\MASTANZ (v3.3.1)\tb.mat =B -53-_]

File  View  Geometry  Properties  Conditions | Analysis | Results
1st-Order Elastic
2nd-Order Elastic
1st-Order Inelastic

2nd-Order Inelastic

Flastic Critical Load —

Inelastic Critical Load

ETAPA 2. Se calcula
la carga critica elastica de
pandeo para la viga

Matural Period
User Defined

.:IF|3F‘.H1’: Erijir::gl |.|'|:=J|TJ",'T-";H.FI|!JF‘.iR”.: Ciatus- | # ner!dnn [';.;.th.u!;;md =] = Fllunnnss' g’-‘knglyqis Cnmple’rp
Analvsis Tvoe- N Qnacs Frams - B Max #of (<l 1 1= _Acov B _Lancel Zulma Stella Pardo Vargas




MASTAN. Solucion

MASTANZ: C:\Program Files (xBoJ\MASTANZ (v3.3.1)\ltb.mat | o | & -'SE'-J

File  View  Geometry  Properties  Conditions  Analysis | Results

Diagrams W None

Nodle Displacements Deflected Shape

Node Reactions Iwial Force
Element Forces Shear ¥
Plastic Deformations Shear Z
Update Geometry Torque
MSAPlat Moment ¥

Moment Z

Bimoment

View [Kff]

I_;:_ﬂr. Cri_ﬂr.alllnﬁ dﬂlgnzlvsi.c;” S191|19": #nflhflndn.qlgwfed =1 = S|J_nnesa'_,&nallu;:!i_5 ll'lf_nmnlmlp
_Analvsis Tvoe ¥ Snars Frams . May_# of éL { =B Aoy Y cancel |

Corrido el modelo se

Le requiere al programa
presente un diagrama de
momentos en Z.




MASTAN. Solucion

-
MASTAMNZ: CAProgram Files (x86\MASTANZ (v3.3.1\tb.mat
File View Geometry Properties Ceonditions Analysis Results

Moment £ Elastic Critical Load, Mode #1, Applied Load Ratio = 25959
o

Horizantal Pan == B8 w | 7O i i Uone |

‘ Zulma Stella Pardo Vargas \




MASTAN. Solucion

Y ¢Como se lee?
En el apoyo:

100*2.5959 =259.59 kip.in

Y el momento en el centro de la luz
sera;:

259.6Kip.in + 1600Kkip.in*2.5959 =
4413 kip.in

Zulma Stella Pardo Vargas




MASTAN. Solucion

Se solicita de nuevo presente la deformada y se observa la diferencia

MASTAN2: C:\Program Files (xB6)\MASTANZ (v3.3.1)\ltb.mat E=NIS |-ﬂh1‘|

File View Geometry Properties Conditions Analysis Results

f Define elementis) and ::E'PW.P:”+'... el ] Ai"".f.'.rl‘“‘””'zzﬂm.““*' Success Deflaction
| Neflline |.Sobdl Seale 30 B #afntsl 10 Ani. B0 1 [>18 L czspore:: B Cancel




MASTAN. Solucion

MASTANZ: CA\Program Files (x86)\MASTANZ (v3.3.1)\lth.mat E=E E

File  View  Geometry  Properties  Conditions  Analysis  Results

ETAPA 3.

Se colocan los
momentos en los
apoyos en la misma
direccion, donde se
produce doble curvatura

en la viga.

Pleaze define nodels) and HMode(s1: 1 AlLl LI Advl Statye- Success. Moments
e 0 MY = 0 N7 = 100 E r Cancel




MASTAN. Solucion

MASTAN2: CiProgram Files (x86)\MASTAN2 (v33.1)\itb.mat - a0

File  View  Geometry  Properties  Conditions  Analysis  Results

-3 986 =-008 I
Se hace el analisis de

primer orden

Nefine elementisl and Flement All AlLLLIN Advls Statys- FSurcess: Max Mz = 1601
/I C | Maoment 7 T B Srale | 16.2 B2 of nt=l 10 Fill B=<F 1 i ;




MASTAN. Solucion

MASTANZ: C:\Program Files (x86)\MASTAN2 (v3.3.1)\ltb.mat o

File  View  Geometry  Properties  Conditions  Analysis  Results

Mament £ Elastic Critical Load, Mode #1, Applied Load Ratio = 27586

Se calcula la carga
critica elastica de
pandeo para la viga.

Nefine alementi=] and Element All AILLLIN AdvE Statye- Succpss Max Mz = 4417

JIC | Moment7 1" [T B Scale | 16.2 8# of pts) 10 Fill B< 1 1= Lancel |
» —_—




MASTAN. Solucion

Y ¢ COmo se entiende?

En el apoyo:
100*2.7586 =275.86 kip.in

Y el momento en el centro de la luz
sera;:

1600 Kip.in*2.7586 =4413.76 kip.in
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MASTAN.

¢Alguna

pregunta?
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MASTAN. Solucion

Hasta aqui se ha visto sin considerar el aporte torsional,
solo la contribucidn flexional al pandeo.

Ahora se colocara la contribucion y se contratara
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MASTAN. Solucion

MASTANZ: C\Program Files (x86\MASTAMNZ (v3.3.1)\tb.mat ]
File View |Genmetr}r | Properties Conditions Analysis Results Entonces’ requerlmos

Define Mode
Mowve Mode(s)
Duplicate Node(s)

mas comandos:

Remove Mode(s)

Renumber Modes

Considere contribucioén
por pandeo torsional.
Constante de alabeo.

Define Element

Remove Element(s)

Subdivide Element(s)

Re-orient Elernentis)

Define Connections Flexure

Define Frame Torsion

Infarmation

Define element(s) and warping restraint _lement(s): AlC|Cr Adv' Status:

Node i Warping Restraint ~ Continuous * Node | Warping Restraint ~ Cantinuous * Apply J
——— paa— = = e——




MASTAN. Solucion

Al modelo de momentos en los extremos en la misma
direccidon, con una carga distribuida, se le activa la

contribucidn torsional y se calcula la carga critica elastica
de pandeo. Obteniéndose...
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MASTAN. Solucion

MASTAMNZ: C\Program Files (x86\MASTANZ (v3.3.1\tb.mat
File View Geometry Properties Conditions Analysis Results

Moment £ Elastic Critical Load, Maode #1, Applied Load Ratio = 3.0595

Define element(s} and Element All| CIr| Advl Status: [Succ - Max Mz = 4899
/I C | Moment Z T Scale | 16.2 "# of pts! 10 Fill B<f 1 [= g Cancel
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MASTAN. Solucion

Y ¢ Como se entiende?

Para el apoyo:

100*3.0598 =305.98 kip.in

en el centro de la luz sera:
1600kip.in*3.0598=
4895.68 kip.in

Zulma Stella Pardo Vargas



MASTAN. Solucion

Sin Cw, f=2,7586 Mcr=6105,87 Kkips.in
Con Cw, f=3,0598 Mcr= 7928 Kips.in
DIFERENCIA = 30%

Y si cogemos un programa comercial??
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MASTAN. Solucion

Jr ;}_ﬂ Frame Span Loads {DEAD) {(As Defined) ]
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MASTAN. Solucion

| .

| 2 Moment 3-3 Diagram (DEAD) '|
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MASTAN. Solucion

. 53 Steel P-M Interaction Ratios (AISC360-05/IBC2006)
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MASTAN. Solucion
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TAREA SANTA

Considere una viga simplemente apoyada con una carga distribuida,
L=800in, W=0.15kip/in, dividala en cuatro partes. E=29000Ksi. Asigne
una seccion W27*217 en acero ASTM A36.

Caso 1. Asignar un momento negativo en el apoyo izquierdo de
100Kips.in y un momento positivo en el apoyo derecho de 100kips.in.

Caso 2. Asignar un momento positivo en el apoyo izquierdo de
100Kips.in y un momento positivo en el apoyo derecho de 100kips.in.

Determinar el momento elastico critico por pandeo lateral torsional para
la viga considerando los dos casos.
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Se calcula el factor de modificacion por pandeo lateral torsional, segun
la expresion del AISC360-10 (F1-1)

Y contrastelo con:
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