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3. Nudos, barras y elementos tipo shell.

En este tema vamos a aprender a dibujar nudos, barras y elementos tipo

Shell.

Para ello entramos en un modelo GRID ONLY:

Tools  Help

Establecemos las siguientes lineas de GRID:

[<ISAP2000 .

File it
BR ¢

B [ Window1 |

3C New Model

New Model Inttialization

Project information

| y Information..

20 Trusses

® Initalize Model from Defauts with Units |k, F
nitialize Mode! from an Exising Fie
Select Template
. ! |
|
Blank Beam
Wal Fiat Siab
<
S
-
T
Underground Sold Models
Concrete

ptions  Tools  Help

3¢ Quick Grid Lines

Cartesian | cyindrical
Coordinate System Name
GLOBAL
Number of Grid Lines
X drecton
Y direction
Z drecton
Grid Spacing
X drection
Y drrection
Z drecton
First Grid Line Location
X drecton
Y drection

Z drection

[T

Cancel
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Empezamos dibujando barras, para ello podemos usar en el menu Draw -
Draw Frame/Cable o el acceso directo dispuesto a la izquierda:

#2007 - ==
File Edit View Define | Draw | Select Assign Anshze Display Design Options Tools Help
Oy HE 2o ‘Al Set Select Mode xy xz yz v 9 &d = - vy nd|=i I +-|@ |-
Tj’ﬁg_mrm, Set Reshape Element Mode -
3 (<1 Draw Special Joint -
Il P\, Draw Frame/Cable/Tendon
o P\ Quick Draw mee/(ah\jindun
i Quick Draw Braces
e Quick Draw Secondary Beams
P
gl Y Draw Poly Area
]i L] DrawRectangular Area
D Quick Draw Area
Draw 1 Joint Link
2| Draw2JsintLink
o Quick Draw Link
G
il Draw Section Cut.
A
f/ = #%  Draw Developed Elevation Definition..
-] —
‘i Draw Reference Point
+
Draw/Edit General Reference Line
Y
Snap to »
=
b New Labels...
R

@ v
3D View GLOBAL ~|kpinF -

Si pinchamos en cualquiera de los 2, nos aparece el siguiente cuadro de
didlogo:

1< SAP2000 1 -

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

DY HE20 /&8 »PDAQAQAQRQ @ 3dxyxzyznv &I o =B - iplg! - I -|@
k | [ 3-DView |

-rg

r—
1ol
L_J

-3

i:i Properties of Object

Line Object Type Straight Frame
0O Section W' FSEC1
Moment Releases Continuous
XY Plane Offset Normal 0,
e o "N Drawing Control Type None <space bar>

I
4]

N 9
X 2

ik

A

< i

Con esto ya podemos dibujar lineas. No obstante, para no tener que
introducir luego determinados valores, este menu nos ofrece la posibilidad
de definir si la linea es recta o curva, la seccién de la misma o si es
articulada (pinned) o empotrada (continuous).
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Haciendo esto podemos dibujar las siguientes lineas, apoyandonos en el
GRID:

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

OV HE20 /&8 »PDQQAAAQ Y 3dxyxzyz v I & AR ni nd|-i T -|@-|~
: _[E30View | =
e

X
|
‘o
L)

N

n | Properties of Object (]
= Line Object Type Straight Frame.
D] Section FSECT
=] > Moment Releases Contnuous
XY Plane Offset Normal 0,
sl T Drawing Control Type None <space bar
[, v

3D View |GLosaL v|konF ~

Para dibujar un punto podemos utilizar el acceso directo o desde el menu
Draw - Draw Special Joint:

[<ISAPZ000 V7

File Edit View Define | Draw | Select Assign Analyze Display Design Options Tools Help

DO HE 9o (R sesdetode xy xz yz nv D &9 Ve [l nd|-f T @ -l
: | [E3Dview | “§ SetReshape Element Mode =
5 ] or-wsp«iu_)¥
. || Draw Frame/Cable/Tendon
i Y
% N Quick Draw Frame/Cable/Tendon
= Quick Draw Braces
N

= +} QuickDra ondary Beam:
X
Pa
H [) DrawPoly Area | Properties of Object B
= (] Draw Rectanguler Area Line Object Type Straight Frame
B} . Secton FSECT
| Quick Deay Area Voment Releases Contnuous
XY Plane Offset Normal 0,

(] Draw 1 Joint Link Drawing Control Type None <space bar>

- <l Draw 2 Joint Link

o Quick Draw Link

hal Draw Section Cut

]
4 - #%  Draw Developed Elevation Definition...

Draw Reference Point

Draw/Edit General Reference Line

Snap to »

New Labels...

3D View |GLosa v|konF -
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Pinchando en cualquier esquina del Grid nos dibuja el punto:

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
DV HEBE26 /& PDHAQAKARQ Y 2dxyxyzw I o @5 - Nt oa)-f I -/@ -
A [E3DView | -
<
X
=
L)
x
N
n Properties of Object 5]
2 OffsetX 0,
B OffsetY 0,
=} = OffsetZ 0,
=)
© L]
<+
(:" C_)
M ~
+ T
X
2

3D View |GLosaL v|kp.nF  ~

Q

También podemos situar puntos por referencia
referencias de AutoCad. El menu de referencias:

objetos, similar a las

[ SAPZ000 vi7d]

o~
Fle Edt View Define Dmw Select Asign Andyze Display Design Options Tools Help
DV HE20 Z & »PDQAQRQAQ W 3dxy xzyz v D& B g B - OFtt-ndl-f T-|@ |-
x | [E3DView | =

w4

=1
et

A

Properties of Object 8|

i

Offset X 0,
Offset Y 0,
OffsetZ 0,

0D
¢

3D View |GLosaL v|ko.nF
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Si elegimos la referencia "Ends and Midpoints”, nos resalta los puntos
finales de cada viga y los puntos medios:

-
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

OV HE20 /8 PO AAARAQ Y 3dxyxzyzv D& B ] B - aftt-nal-f I-@--

Nt 5

1wt

XA /L

il Properties of Object 5]
= OffsetX o,

D] OffsetY 0,
=] > OffsetZ 0,

=)
[
v
y.

3D View

|GLosaL v|konF ~

Dibujamos puntos en los puntos medios de un par de vigas:

<[ SAP2000 vi7.11
File Edt View Define Draw Select Assign Analyze Display Design Options Tools Help
DY HE20 /&8 >0 QQRARAR W (3dxyxzyznv D& o o - n'h nd|+i I ~|@- -
: | [E3oview |
<

X

=
o ]

X A /L

Properties of Object 8]
Offset X 0,
OffsetY 0,
OffsetZ 0,

O D &
¢

3D View |GLosaL v|konF ~

La caracteristica de punto especial, frente a punto ordinario, es que el

punto especial puede existir sin necesidad de que exista la viga que lo
contiene.
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Vamos a probarlo, dividimos la barra horizontal inferior en 2, luego
borramos las vigas y veremos que los puntos especiales se mantienen, el
resto no. Dividimos esta barra:

[(<[SAP7000 viT.

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

OV HE20 /8 PO AQAAQARAQ Y 3dxyxzyzv I & O & B - e nd|- T -|@-|-
X [E3DView | =
-

X

ol

L)

N

N
X
n Properties of Object (=]

= OffsetX 0,

D OffsetY 0,
D o OffsetZ 0,

=
[

X [
1

T

A

o« i

3D View X288,00 Y0.00 Z0.00 "_GLOBM. v |Kp.in,F -

Para dividir la barra inferior la seleccionamos y vamos a Edit — Edit Lines
- Divide Frames:

File [ Edit | View Define Draw Select Assign Analyze Display Design Options Tools Help
[ 44 Undo CtileZ QR W (3dxyxzyznv &I v |25 &5 - nw ndlv: I -@- -
W [ & reco Ctri+ v
% o Cut CtrieX
~

| | @ cory CtrieC
L e N
\| |, )

Delete Delete
o | X
N
52 Add to Model From Template...
i:! Interactive Database Editing... Ctrl+E
In} 11l Replicate... Ctri+R
O Extrude » =

3+ Move.. CtrieM
Edit Points 4
| Edittines » |47 Divide Frames... N

2l v —

Edit Area v |/ F
= /y loinFrames
4 Divide Sofids Trim/Bxtend Frames..

Show Duplicates Edit Curved Frame Geometry...

Merge Duplicates.. Edit Cable Geometr

Change Labebs.. Edit Tendon Profile
A\Ih
at
J »
B\ vl

1 Frames Selected | GLOBAL v |Kp.n, F v
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En el menl que nos sale dejamos la opcidn que aparece por defecto que es
la de dividir a la mitad:

(JSAP7000 - -0 X

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

< - . o

DV HE20 /&8 »DQAAARKRQ Y sdxyxzyz v D&Y = nf nal«f I @
N [ 3-DView -
R

X
|
o
L)
N\ 3¢ Divide Selected Frames =B
N
‘r% Divide Selected Straight Frame Objects Unitts
F=¥, © Divide into Specified Number of Frames. [Kp,in, F v|
L! Number of Frames. 2z
D Last/First Length Ratio 1

Break at intersections with selected Joints, Frames, Area Edges and Soid Edges.
P
; o ") Divide at Specified Distance from k-end of Frame
[
E P Divide at Intersection wih a Coordinate Piane in the Current Coordinate System
Y% ’
A
&
1 Divide at Intersection with Visible Grid Planes in the Current Coordinate System Cancel
all
ad
2

\h /

1 Frames Selected GLOBAL

-~
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
OV HE20 / &>»0DQAQAQRAQ Y [3dxy x2yz v )& A gy nd|-f T -|@-|-
W L H 3DView | -

1 Frames Selected X000 Y0.00 Z0.00 iGLDBAL v |Ke.n,F v
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Si ahora seleccionamos las barras inferiores y superior y presionamos la
tecla SUPR del teclado, nos borra las vigas:

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

DV HEA2C /& »PDAQAQAAKAAQ & sdxyxzyznv I& A rf -fI-@--
X

[E3DView | =
X
m

XA L

O D &
4

b

\h £

3D View |GLoBAL ~[ko.nF  ~

Vemos que el punto inferior ha desaparecido, sin embargo el superior
permanece, por ser especial. Esto tiene importancia porque si dividimos una
barra metemos una carga en el nudo del medio y luego la volvemos a unir,
desaparece el punto y la carga, por eso es importante en estos casos que el
punto sea especial.

Vamos a tratar ahora las areas. Estos elementos nos van a valer para
definir losas de hormigoén, chapas metalicas o simplemente pafios sin rigidez
para tributar cargas superficiales.
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[<['SAP2000 vi7.11

File Edit View Define | Draw | Select Assign Analyze Display Design Options Tools Help

D& HE 9o, X setseectMode xyxzyznv D& 4§ EE - i nd|- T -|@-|-

X | [E3DView | "% SetReshape Element Mode -
< [} DrawSpecial Joint
i~ \\ Draw Frame/Cable/Tendon
B

N Quick Draw Frame/Cable/Tendon
Quick Draw Brace

Quick Draw Secondary Beams

o
N
i O] oraw poly aves
= Draw Rectangular Area
o & Quic e <
. Draw 1 Joint Link
£ Draw 2 Joint Link =) N
Quick Draw Link = 5
L
i b
#%  Draw Developed Elevation Definition...
ference Point
5
Draw/Edit General Reference Line {
{
Snap to »
New Labels... v
30 View GLOBAL ~lkpnfF -

Nos aparece un menu en el que podemos definir la seccion de la chapa:

T e
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

DY HE20 /2P DHQAQAQARAQ W(3dxy xzyznv &I B8 ] | 5 - Ofitt-nd|~i I-|@-|~

'k [ 3-Dview |

)

e

b : : F

ri} Properties of Object <]

= Section ASEC1 -

L)(:‘ Drawing Control Type -

& ASEC1
& ==

o
i [ g
%
(" C_)
% T
i
v v

Vemos que nos ofrece Asecl que es la seccion por defecto y “NONE" que,
Ccomo veremos €es un area sin rigidez para tributar cargas.
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Podemos dibujar el area correspondiente a un trapecio en la cara superior,
cuando terminamos de definirla damos Enter:

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
DY HE20 /&8 »PDQQAQARARQ & [3dxy xzyz v I &I S & | 5 - nortt-na|-f I-|@-|-
N [E 3-DView |

=
I
(it

N

R

N

:}’ Section ASEC1

ILX] Drawing Control Type None <space bar>

i
0
||

Properties of Object (= 1r

Si queremos ver la estructura y el area en verdadera magnitud, tenemos
que extruir la vista. Vamos al Icono de acceso directo “Set Display
Options™:

SR Vi
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
DY HE20 /Z &8 »0QQQRARQ W [3dxy xzyzv J&I g;@ x Iwla a|~F T (Wi~
B 3DView | -

{ set Display Options.

& Properties of Object =) |

Secton ASEC1 |
X! Drawing Control Type None <space bar>

3D View |GLOBAL v | Kip.in, F -
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En el menu que nos aparece marcamos la casilla Extruded:

{3 SAP200 - -0 X
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
DV HEON /& »DAQRARQ (Y 3dxyxyzn I& 4§ BE5- Oftt-nd|-f I (@~

.\ 3 3D View =
o) e
L) ¢ Display Options For Active Window [—
N0 Joints Frames/Cables/Tendons. General View by Colors of
b= [7] Labels Labels [7] Shrink Objects © Objects
L),G [V] Restraints Sections [7] Fuobjects Sections
!j [¥] springs [ Releases [¥] Show Edges * Materials
D [F] LocalAxes T LocalAxes [7] Show Ref. Lines ") Color Printer
= [ mvisibie Frames Not in View [] Show Bounding Boxes Whte Background, Black Objects |
(| [7] Notin View st Selected Groups

Areas Sokds Links Miscelaneous

[7] Laels Show Analyss Model (If Available)

[7] sections Show Joints Only For Objects In View

[7] LocalAxes

[T] Notin View N e =

* Standard () Offset Rzmm
- N [] Apply to All Windows
[ cance |
v

3D View GLOBAL Kp.in.F

Y asi ya vemos el area con su espesor:

DVH&AC /6> DQAAARQ Y siyxynd& 4§ BE - nfitt-nal-i 1@

¥ /

3D View GLOBAL v |Kip.in, F ]




