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« Target: Parametric design and analysis
of a Heavy Load Arched Tower.

« Conditions: The Tower height and
variable geometrical imperfections.

 Module geometry:
- Height: 1.00 m

- Width: 0.75m
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 Model calculation: The wired structure
will be defined using parametric KP.

1st fase .
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2nd fase

3rd and 4th fases
follows the same rule
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« Geometrical imperfections:

The KP coordinates will be affected by
the geometrical imperfections
regarding the Code.
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— Swinging Type.

PERI

* The resulting imperfections can be:

— Arch Type.
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* Including ARCH type imperfections

* To adjust the KP’s coordinates to the variable
iImperfections in function of the height we defined a
parabolic curve of horizontal axis that will adjust one
of the two coordenades of the horizontal plane.

 The above-mentioned can be made in the two
directions of the horizontal plane repeating the
formulation.
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FILELOG sequence

* VARIABLES DEFINITION

— L=0.75 | SIDE OF THE ARCHED TOWER: 0.75 meter

— HA= 0.403 | LENGTH OF THE HORIZONTAL SIDE OF “A”

- Z].: 05 ! LEVEL OF THE HORIZONTAL SIDE OF “A” REGARDING THE HEIGHT OF THE
MODULE

— H1=0.375 | LOWER LEVEL OF THE FOOT LEAD SCREW

— H2=0.324 | UPPER LEVEL OF THE HEAD LEAD SCREW

— H=8 I NUMBER OF SPANS OF THE ARCHED TOWER

i EXC:O 15 I MAXIMUM ECCENTRICITY DUE TO DEFECTS OF ASSEMBLY OF PRODUCTION

— APARA=-4*EXC/H**2 1 CONSTANT OF THE ECCENTRICITY PARABOLA

— BPARA=-APARA*H | CONSTANT OF THE ECCENTRICITY PARABOLA
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 MATERIAL TYPE
— Select the steel from CivilFEM library

 ELEMENT TYPE

— Beam4 for all the bars

— MESHZ200 for the capture and definition of the circular
sections of the foot and head screws
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« SECTIONS DEFINITION

— Using CivilFEM we defined and created the
sections needed.

— The solid circular section is created using the
ANSYS’s finite element MESH200. We meshed it
and capture it with CivilFEM and put in the library
of section of calculus.
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 DEFINING THE MEMBER PROPERTIES WITH
CivilFEM

X

¥ Member Properties explorer,

dember properties list

MHew:
Humber Mame Reference
} |_New Propery |
P VERTICAL 125 [ New Property |
+
¥ e HORIZONTAL SUP Eoi
+
¥ s DIAGONAL
+
¥ HORIZONTAL &
+

List

Help

Exit
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DEFINING THE BEAM PROPERTIES WITH CiviFEM

¥ Beam and Shell Properties

3

Beam & Shell Properties list

|

o

L

Mumber Mame

ﬁ 1 YERTICAL
ﬁ 2 HORIZOWTAL
ﬁ 3 DIAGOMAL
ﬁ 4 HORIZOMTAL &
ﬁ 5 HUSILLOS
ﬂ B  BALAMCIM

Reference

Type

Canstant
Canstant
Constant
Constant
Constant

Conztant

Mew Beam

Mew Shell

Edit:

Delete

Copy

List

Help

E it
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GEOMETRY
« WE INTRODUCE THE KP IN UPWARD ORDER.

. K,1,0,0,0 ' KP ON THE GROUND

. K,2,L,0,0
. K,3,L,L,0
. K,4,0,L,0

. K,5,0,0,H1 !'KP IN THE START OF THE ARCHED TOWER
. K,6,L,0,H1
. K,7,L,L,H1
. K,8,0,L,H1

. *DO,I,1,H

. *SET,IX, APARA*I**2+BPARA*| | DEFINING THE PARABOLA OF CORRECTION
. K,100% ,0 +IX ,0 J+HL I DEFINING THE ARCHED TOWER POINTS
. K,100*I+1 ,(L-0.075)/2 +IX ,0 J+H1

. K,100*1+2 ,(L+0.075)/2 +IX ,0 J+H1

. K,100*1+3 ,L +|X ,0 J+H1

. K,100*1+4 L +IX ,(L-0.075)/2 ,I+H1

. K,100*1+5 ,L +IX ,(L+0.075)/2 ,I+H1

. K,100*1+6 ,L +IX L J+HL

. K,100*1+7 ,(L+0.075)/2 +IX ,L J+HL

. K,100*[+8 ,(L-0.075)/2 +IX ,L J+H1

. K,100*1+9 ,0 +IX ,L J+H1

. K,100*1+10 ,0 +IX ,(L+0.075)/2 ,I+H1

. K,100*+11 ,0 +IX ,(L-0.075)/2 ,I+H1

. *ENDDO
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. *DO,I,1,H

. *SET,IX, APARA*I**2+BPARA*I

PERI

. I KP OF THE HORIZONTAL OF THE A

Civil

! DEFINING THE PARABOLA OF CORRECTION

«  K/21000%+1,(L-HAY2  +IX 0

«  K21000%+2,L-(L-HA)2 +IX ,0

«  K,1000*+4,L +IX (L-HA)/2

«  K,1000*+5,L +IX L-(L-HA)2
¢ K<1000%+7,L-(L-HA)2 +IX L

«  K,<1000%+8,(L-HA)2  +IX L

«  K,1000*+10,0 +IX L-(L-HA)2
«  K,1000*+11,0 +IX (L-HA)2

- *ENDDO

. I KP OF THE HEAD LEAD SCREW

«  K,<100%H+1) ,0,0,H1+H+H2

o K,100*(H+1)+3,L,0,H1+H+H2
o K,100*(H+1)+6,L,L,H1+H+H2
0 K,100*(H+1)+9,0,L,H1+H+H2

(I-1)+H1+Z1

(I-1)+H1+Z1

(-1)+H1+Z1
(I-1)+H1+Z1

(-1)+H1+Z1
(I-1)+H1+Z1

(I-1)+H1+Z1
J(-1)+H1+Z1

'Z1 VARIABLE HEIGHT OF HORIZONTAL OF A
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The KP of the yoke or weigh beam of transmission of loads,
shared with the head screws, must be duplicated and later to
couple the degrees of freedom among them, since they
constitute articulate unions.

LINES GENERATION.
— Using a loop we create the lines between KP
— Assigning them attributes

— Next we meshed them

ANSYS Q
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. *DO,1,1,H-1

+  L,100%,1000%(1+1)+1 | DIAGONALS
+  L,1000%(1+1)+1,100%(1+1)+1
*  *GET,LMAX,LINE, NUM,MAXD I Last «  L,100*1+3,1000*(1+1)+2 | DIAGONALS
number assigned to a line . L,1000%(1+1)+2,100*(1+1)+2
«  L,100%1+3,1000%(1+1)+4 | DIAGONALS
«  L,1000%(1+1)+4,100%(1+1)+4
+  L,100%,100*(1+1) | VERTICALS «  L,100%+6,1000%(I+1)+7 | DIAGONALS
«  L,100%1+3,100%(1+1)+3 «  L,1000%(1+1)+7,100%(1+1)+7
. L,100%1+6,100*(1+1)+6 «  L,100%+9,1000%(I+1)+8 | DIAGONALS
. L,100%1+9,100*(1+1)+9 . L,1000*(1+1)+8,100*(1+1)+8
+  L,100%+9,1000%(1+1)+10 | DIAGONALS
+  LSEL,S,LINE, LMAX+1,LMAX+4 P L000 () R
«  L,100%,1000*(1+1)+11 | DIAGONALS

. LATT,1,1,1,,,,
. LESIZE,ALL,,,10
- LMESH,ALL

«  L,1000%(1+1)+11,100%(1+1)+11

0 LSEL,S,LINE,,LMAX+5,LMAX+20
0 LATT,1,3,1,,,,

. LESIZE,ALL,,,10

. LMESH,ALL
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Selecting the nodes of the head lead
screw.

Selecting the nodes of the shared
endings of the yokes.

We couple the degrees of freedom to
create the ball and socket joint.

We coerce the displacements in the KP
of the foot screws. On head the tower it
IS free.

Lastly we apply the pondered loads.
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 Joining of the degrees of freedom and
loads Applicatlion loads KP
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 Final model in Finite Elements

ELEMENTS

Civil
SEP 20 2006
10:29: 43
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« SOLVE

* POST-PROCESSING.

— Von Mises strains
— Code checking EC3 with CivilFEM
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 VVon Mises strains.

Civil

Civil

SEP Z0 Z00&
11:30:24
HNODAL BOLUTION
STER=1

SUB =1
TIME=1
SEQV (AVG)
PowerGraphics
EFACET=1
AVEES=Mat
DMX =.014733
SMN =9861
SMX =.285E+09
9861
| By
B 338408
C  .ssop+o0s
. 1278+08
B isag+0s
L1 .is0E+08
L1 .222E+08
1 253g+00
B oocp00
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th CivilFEM.

» Code checking EC3 wi

EURDCODE 3 RESULTS

£UROCODE 3 RESULTS 2 AN

and Elements not OK

and Elements not OK Civil and Eloments not O Civil
EUROCODE = RESULTS 3 AN EURDCODE 3 RESULTS a AN
Civil Civil

and Element ot Ok
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« ADVANTAGES OF USING PARAMETRIC MODELS.

- If we make the ECCENTRICITY = 0 can see the
Influence of this value quickly in the calculation
without having to redo the whole geometry and their
later calculation.
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SEP 20 2006
12:22:13

NODAL SOLUTION
STEP=1

SZUBR =1
TIME=1
SEQV [AVE)
PowerGraphics
EFACET=1
LVRES=Mat
DM =.011754
SMMN =17415
SME =.168E+09
17415
| L187E+08
1 .3T73E+08
1 .5680E+08
1 .7T4eE+08
1 .9ZZE+08
1] L11ZE+05
[ 1] L1Z1E+405
] .145E+05
L .168E+05

SER Z0 Z00&
11:30:34

NODAL SOLUTION
STEP=1

SUB =1
TIME=1
SEOQV (AWVE)
Powersraphics
EFACET=1
AVERES=Mat
DM =.014733
MM =9861
SV =.Z285E4+0%
986l
Bl ) e00
[ .G33E+08
=1 .950E+08
1 L1Z2T7E+05
= .158E+0%
] J150E+05
[ L2Z2ZE+05
1 .253E+0%
| .Z285E+05

e.
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Testing of a full-scale module

3 meters high Arched Tower
In a press 400 TN
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