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Cria um arquivo para o modelo da ponte (comando ''Save as... '")

% Ftool - Two-Dimensional Fra me Analysic Tool: untitled.ft

File Options Display

About Ftool Lead Case: Load Case 01 ~ ‘ Load Train: | NOMNE
Upgrade... i
M § Ml B EdingMods|  Nene v e[ % B2 s A -

Sign Convention

e bl [ Save as Ftool data file
Open... Ctrl+0
Save Ctrl+S Sahvarem: | || doc Y e mE- ﬂ

~
i Nome Data de modificag.. Tipo Tam

Import Properties... Menhum item corresponde & pesquisa.

Acesso répido

Export Line Results

Export Screen s ™ L7

T5Es Area de
Limits Trabalho

Exit

m
Bibliotecas

Este
Computador

€ >

e | l Salvar l

£ Cancelar

| [N (ool N |

H 1631m w[ 12.00m H|x; [¥: i ‘DGrid % 100)m V. 10m [ Snep

Especificacao de unidades e formatacao numérica

|’/| Ftool - Two-Dimensional Frame Al Tool untitled.ftl
File Options Display
(] Analysis > g
Support and Hinge Display Size » %oad gl KMN-m us -
rain
— Load Display Size > =
TPy S . Length: meter[m] w Format: w |
IE Displacement: meter [m ] “ Format: | xsom edsoc “
+  Add static load results to load-train envelope
Rotation: radian [ rad | - Format: | xsom exoc -
e . -
Save analysis result neutral file
+ Secti = -
- n o ection Sizes: meter [ m ] w Format: | xaoc w
( Units & Mumber Formatting... ] P
Ld Section Area: [m*] - Format: | %0000 -
User default properties » .
=) Section Inertia: [ m"4] ~ Format: | xsao0000 ~
x
— Force: kilo-Mewton [ kN ] = Format: ||x =
\0 Moment: [ kNm ] R4 Format: ||x R4
Distrib. Load: [ kN/m ] w Format: | x w
Temperature: centigrade [ *C] w Format % w
Elastic Param.: kilo-Pascal [ kN/m” ] ~ Format: | xaoo exsec ~
Specific Weight: [ kN/m® ] - Format: | xx ~
Thermal Expan.: [1/°C] v Format: | %000000 v
Translat. Spring: [ kN/m ] - Format: | xso e “
=y Rotation Spring: | [ kNm/radl ] - Format: | xsom e+ -
Q Force Infl. Line: [1 Format: | x000¢ w
@ Moment Infl. Line: meter[m ] Format | %000 w
@_ Lead Case Factor: [1 Format: | xaco ~
= ( | e
=
By 621m W[ 1200/m ‘ % | i ‘ OGid % 100/m ¥ 100m | Snep
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Insercao da viga da ponte em modo de teclado

FA Ftool - Two-Dimensional Frame Analysis Tool: Bridgeftl — O x

File Options Display

Deds&S = o Load Case: Load Case 01 ~ ‘ Load Train: MONE ~
BT asFP <$&Iaf b W fingMede Crecten (] (k= I T, R
Use the keyboard to enter line data. Step: Om L

[% Material Parameters
' NONE ~
: " TEBRE D

Fasl Tl

ﬁ‘ Ftaol - . —

—
1

Enter with member coordinates:

1st Node X:

[0 .
Tst NeodeY: ljlm &8 ~c
1

E kN/m

¢ | (@

2nd Mode X m
ZndNodeV: [ 0|m
Tolerance: m

Incremental | Absolute

o]’ Cancel

| [N (ool N |

] Em v 12m H|x; [¥: i ‘DGrid % 1m ¥ 1m [ |Snap

Cancela insercao de barra para ajustar modelo na tela

B Ftool - Two-Dimensional Frame Analysis Tool: Bridgeftl — O b
File Options Display
e & LA Load Case: Load Case 01 ~ ‘ Load Train: NONE ~
I A FA $&Olag § |l e g Mode Crestion [ | = TR P £,
Use the keyboard to enter line data. Stsp:| O‘m HHH
Iy Material Parameters
NONE v
* BEEE oD
L ﬁ‘ Ftool - .. —
s 2B gm oE B
% Enter with member coordinates:
* % 1stNodeX: 120|m E [0
kAl 2
: "= 1stNodeV: . .
) o] st (I @ e
5
§ ndMNodex [ aofm
£ ndMede¥:|  0|m
Telerance: 0.0010|m
o
=
&
Q
&
&
=
=
By gm v 12m ‘”K‘ [ i OGid % Im ¥ 1m [ Snap
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Ajusta modelo para ser visualizado integralmente na tela

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

File Options Display
Deds&S = Load Case: Load Case 01 ~ ‘ Load Train: MONE ~
IA AP < &8O § sl g Mode| Selection (] (k= I T, R
Step: Om  [re] v
Material Parameters
NONE ~
+ E R [ ==
i 2R R
E
x E kN/m
"o @ ~C
@
Q
&
&
—
=
B 1w [ 107m H|x; [¥: i ‘DGrid % 1m ¥ 1m [ |Snap
~ . . .
Insercao do primeiro pilar da ponte em modo de teclado
B Ftool - Two-Dimensional Frame Analysis Took Bridgeftl - O ®
File Options Display
D = U 5 wvror Load Case: Load Case 01 ~ ‘ Load Train: NONE v
I ASF $&Oa el e g Mode Crestion [ | B[ B o A5 —~-
Use the keyboard to enter line data. Step: ljlm Gl
Material Parameters
NONE ~

R

7 Fool-.. — B A )
¢B c“% s B
B ogp B g

Enter with member coordinates:

khlfm

= C

| In¢ remental | Absolute

l I Tolerance: 0.0010|m
| l I — oK Cancel

HE [ 22 06H

r wm v mm [ [ [ Oaid % im v 1m [ ISnep
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Insercao do segundo pilar da ponte em modo de teclado
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FA Ftool - Two-Dimensional Frame Analysis Tool: Bridgeftl — O
File Options Display
el & @ Load Case: Load Case 01 ~ ‘ Load Train: NONE
IAAF < &8O § o e e g Mode| Crestion [ | N T I TI J
Use the keyboard to enter line data. Step: Ojm CeaD
[ Material Parameters
NONE v
* BHEE L
Ld R Ftool - . - o
: ol Ny
g Enter with member coordinates:
x = E kN/m
| g H
e T [1stNodeV: m = ~C
E anamodex: | 38]m
£ |endNodev: [ 0]m
‘_] Tolerance: m
. - .
l ‘ \ I‘-" 0K Cancel
&
&
Q
&
=
=
=
B 1w [ 107m H|x; [¥: i ‘DGrid % im ¥ 1m [ |Snap
~ . .
Insercao do terceiro pilar da ponte em modo de teclado
P Ftool - Two-Dimensional Frame Analysis Tool: Bridge.ftl — O >
File Options Display
O d & o Load Case: Load Case 01 v ‘ Load Train: NONE
I ASF $&Oa el e g Mode Crestion [ | B[ B o A5 —~-
Use the keyboard to enter line data. Step: ljlm G350
= -
[y M7 fteal- . Material Parameters
£ Enterwith member coordinates: NONE v
: E EF -
b = 2B B B B
: S
X z E KN/m
£
] = v
\'Q o r~C
(T
=Y
]
Q
®
&
=
=
B wen v 0m [ [ [ Oaid % im v 1m [ ISnep
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Insercao do quarto pilar da ponte em modo de teclado

FA Ftool - Two-Dimensional Frame Analysis Tool: Bridgeftl

File Options Display

(== = - ) 6o

Load Case: Leoad Case 01

- ‘ Load Train: NONE

Blrese~~m $&8Ta; meE e

g Mode:

Creation

=N

b T4 =~

Use the keyboard to enter line data,

Step: 0jm e

|'9|' Ftool - ...

Enter with member coordinates:

IstNodeXe | 110/m

o!a

Incrernental | Absolute

Ld 1st Node Y:

2nd Nede X

X 2nd Nede V!

] Tolerance: 0.0010| m
Cancel

| [N (ool N |

w[ wm W 0w [ | ¥ |

Cancela insercao de barras

P Ftool - Two-Dimensional Frame Analysis Tool: Bridge.ftl

File Options Display

Material Parameters

NONE ~

BHEE L

sl

E kN/m
& #C
‘DGrid X 1m Tm Snap
— O

bz d&®m v ~

Load Case: Load Case 01

w ‘ Load Train: | NONE

~

I ASF $&Oa el e g Mode Crestion [ | B[ B o A5 —~-

Use the keyboard to enter line data. Step: ljlm G350
z _ —

[y I3 Frool - Material Parameters

£ Enterwith member coordinates: NONE v

. g st Node i m E éﬂ @ B QI;;

Ld —  TIstNodeV: m e c“% cE B
B = dl =~ =

E 2naodex [ im E »
=} 3 m

\'Q Tolerance: m -4 ~C

ox

=Y

L

Q

®

2

=

=

By wam v 07m H|x; [ i [(Gid 1m 1m | |Snap
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Sai de modo de teclado e seleciona area para ampliar (Zoom)

Copyright © Jan. 2018 — Luiz Fernando Martha

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

File Options Display

e d& = Load Case: Load Case 01 ~ ‘ Load Train: MONE ~

I AAF <G &Daf  lwbed el g Mede Selecton [ ] N T I TI J

Select a rectangle area fer zooming in. Step: 0jm HHH
Material Parameters

s NONE ~

+ E R [ ==

Ld on gm o
2N

x E kN/m

| L'H

"o @ ~C

=

@&

&

—

=

B 1w [ 107m H|x;s4m [v-22m | ‘DGrid % im ¥ 1m [ |Snap

“Cliques” do mouse para inserc¢ao de linha de cota no vao central da ponte

[% Ftool - Two-Dimensional Frame Analysis Took: Bridge.ftl

File Optiens Display

Length = 38 m; Extension=4m

b & 5o & Load Case: Load Case 01 w ‘ Load Train: | NONE A
I AP <&8Oa § bl g ode Creaion | [N = I TR I

B fl - o Material Parameters

P R R o .

2 [E e =

R A o8 B B 2
20 P B o

Fei

. | E kNfm

A |

® = e

HE [ 22 06H

-

| ¥:-16m

‘Grid K:‘ 1|m Y:l 1‘m Snap

Roteiro para criagdo de um modelo de ponte com carga mével e visualizacdo de resultados 8



ﬁ Ftool — Versao 4.00

Copyright © Jan. 2018 — Luiz Fernando Martha

Linha de cota no vao central da ponte

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

Insercao de todas as linhas de cota

[% Ftool - Two-Dimensional Frame Analysis Took: Bridge.ftl

File Options Display

D & Lol Load Case: Load Case 01 ~ ‘ Load Train: NONE v

I AFAF <G &Daf  lwbed  led gigMede Crecton ] N T I TI J

With meuse left button enter first line pt; Mid button + CTRL = Keybeard, Step: Ojm ""““

[% i i i i Material Parameters

y

+ E R [ ==

L 2B B (i o

2N

ﬁ ..................

sl : .

S|l L @ rc
R

wm [ I | Heid x| |m ¥  1m Elseep

File Optiens Display
e & e Load Case: Load Case 01 ~ ‘ Load Train: NONE v
I ASF $&Oa el e g Mode Selection [ | B[ B o A5 —~-
[y Material Parameters
%
. E L
Ld o8 B E B
il T

2]
» E Kh/m
J— W
\'Q o 7 C

— I+ —_

H R E

- O
(T | )

El I
%it world on screen (F)
&
—
=
B w sm v mm [ [ [ Heid x| lm w[ 1m Flsnep
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Desliga desenho das linhas de cota para simplificar imagem

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

File Options Display
O @ @~ WhiteBackground Load Case: Load Case 01 ~ ‘ Lead Train: MOMNE -

Gray Background R
IA. load load oot Egiing Mode:| Selection [ ] N T I TI J

Black Background

Black Foreground Step: 0/m v
l Dimension Lines l Material Parameters

Member Orientation NONE ~

~ | Supports
Fe BHEE L

~  Loading while Editing

Fasl Tl

Loading with Results
~  Load Values E

kN/m
~  Result Values

dIXEL «+ N[F

o =C
Step Linec 4

Step Values

Transversal Values f I
Bending Moment Sign

Reactions

Reaction Values

Node Numbers

Member Numbers

| [N (ool N |

H  158[m v 117]m H|x; [¥: i ‘Grid x| 1m v 1m  [ASnap

Criacdo de um novo material

[% Ftool - Two-Dimensional Frame Analysis Took: Bridge.ftl

File Optiens Display

e & e Load Case: Load Case 01 ~ ‘ Load Train: NONE v

I ASF $&Oa el e g Mode Selection [ | B[ B o A5 —~-
Step;ljlm H"**

[y Material Parameters

/ NONE ~

—

~ Brone

Ld o8 B gE B

2]

» E Kh/m

J— W

\'Q o 7 C

N .
! J l

&

&

Q

®

&

—

=

B w sm v mm [ [ [ Heid x| lm v[ 1m Flsnep
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Indicacdo do nome do material e do seu tipo e sua atribuicio a todas as barras

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

File Options Display

e @& = E Load Case: Load Case 01 ~ ‘ Load Train: NONE v
I AFAF < &Oa § b e g Mode Selection (] AN ED- s L A5~

Material Parameters
New Label:

Material typ
Generic |satropic ~

Generic [sotropic
Steel Isotropic

Concrete sotropic
Aluminium Isotropic
Material Parameters
Mew Label:

Material type:
Concrete [sotropic ~

Cancel

& | XBL N7

-+
f—

— 4
—

Material Parameters

Concrete v
EEBES
EPLE LB

E| 2.500e+07 kN/m

B 0.20
0.000010|/C

8

[N ooy 3

H 1w v m v | Heid x| alm v[  1lm Flsnap

Criacido de uma nova secao transversal para os pilares da ponte

|’/| Ftool - Two-Dimensional Frame Analysis Tool: Bridge.ftl

File Options Display

e d& oo Load Case: Load Case 01 o ‘ Load Train; NOME =
fﬂ@g A F o &Ml p el e pghngMode Selection [ ] B[S B e A5 -
[ Section Properties
Ve NONE ~
*
L e
£
% sl oen
— Integral Properties
"o
d I!—,
A m’
T i Asi m’
] | ) o
d: m
' m

LN 2 2 0% 8

W sEm v im | [x [v: | Aeid [ m v 1m Hlsnap
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Seleciona secao transversal retangular para os pilares da ponte

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

File Options Display
e d& = Lead Case: Load Case 01 ~ ‘ Load Train: MONE v

RI/A A <4 8Ta | lmm W EiingMode Selecion [ ] N T I TI J
Step: Om  [re] v

Section Properties

s Mew Label:
’ ot

~» Generic
Ld [integral Properties

[ Trapezoid compesition
w Parameterized

[ [l-chape

[Jangle

[JT-shape

vy

o | %

[JC-shape
[JZ-shape

+ l J t I + Eﬂcii;;le

] Double Angle
[ Girder Section
[JBox
w Profile Tables
] Welded I-shapes (BR)
[ Electro-Welded I-shapes (BR)
[ Gerdau-AcoMinas |-shapes (BR)
[JAISC Parallel I-shapes:
] Mills shepes (BR)
[ ¥allouree tubes (BR)

(=)

H  158[m v 117]m H|x; [¥: i ‘Grid x| 1m v 1m  [ASnap Cancel

| [N (ool N |

Especifica parametros da seciao transversal retangular e atribui aos pilares

[% Ftool - Two-Dimensional Frame Analysis Took: Bridge.ftl

File Optiens Display
O d & &y = Load Case: Load Case 01 ~ ‘ Load Train: | NONE ~
RIAFFA 4804 F W@ B g Mode Selession [ | B[ B o A5 —~-
[y Section Properties
Column ~
s
N EdEES
Ll o g L
2]
* LES I = e )
— Rectangle
° H
=
+ T - - T o 0.60|m
i | b 2.00|m
= ] \_—J = e
" ./ N
A 1.2000my
As 1.0000|m’
l:[  0.036000|m°
Y
]
Q
®
&
=
=
By ssm v 117m H|x;3m [ ¥:-3m i ‘Grid %| 1m v 1m  Esnap

Roteiro para criacdo de um modelo de ponte com carga mével e visualizagdo de resultados

12



ﬁ Ftool — Versao 4.00

Criacao de uma nova secao transversal para a viga da ponte

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

File Options Display
e d& = Load Case: Load Case 01 ~ ‘ Load Train: MONE ~
AIA M $&Oa f e e fhingMode Selecton (] (k= I T, R
Step: Om  [re] v
[ Section Properties
ra Column ~
. (BT
L bl (o
el
¥ Hizo o
— Rectangle
h il
T
t i d: 0.60|m
l I b 2.00|m
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Seleciona secao transversal para a viga da ponte

[% Ftool - Two-Dimensional Frame Analysis Took: Bridge.ftl

File Options Display
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Roteiro para criacdo de um modelo de ponte com carga mével e vi
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Especifica parametros da secao transversal e atribui as barras da viga

Copyright © Jan. 2018 — Luiz Fernando Martha

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

File Options Display
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Definicao de apoio do tipo engaste e atribuicao aos nés inferiores

[% Ftool - Two-Dimensional Frame Analysis Took: Bridge.ftl

File Optiens Display
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Copyright © Jan. 2018 — Luiz Fernando Martha

Definicao de apoio simples e atribuicio aos nés nas extremidades da viga

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

File Options Display
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Criacao de uma carga permanente (peso proprio) distribuida para a viga

ﬁ Ftool - Two-Dimensicnal Frame Analysis Tool: Bridgeftl

File Options Display
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Copyright © Jan. 2018 — Luiz Fernando Martha

Definicao do valor da carga permanente distribuida e atribuicio a viga

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

File Options Display
e @& L2l Load Case: Load Case 01 - ‘ Load Train: MOMNE
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Seleciona tamanho pequeno para desenho de apoios

[% Ftool - Two-Dimensional Frame Analysis Took: Bridge.ftl
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Seleciona tamanho pequeno para desenho de cargas

% Ftool - Two-Dimensional Frame Analysic Tool: Bridge.ftl

File | Options Display
D Analysis > Load Case: Load Case 01 ~ Load Train: | NOMNE
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Especificacao de dois veiculos de projeto (trem-tipos)

Veiculo de projeto rodoviario: extensao =8 m

Carga acidental de multidao (live load): Coeficiente de impacto: 1.0
Externa: g..t =12 kN/m
Interna: giy =4 kN/m

[T : [T

L:*Wm—}I%Zm ‘J. 2m .L‘ Zm ‘J. 1m—>-|

360 KN
360 N

Veiculo de projeto ferroviario: extensao = comprimento da ponte
Cargas dos vagoes: Coeficiente de impacto: 1.0
Vagao cheio: ¢ =12 kN/m
Vagao vazio: " =2 kN/m

T

z = = 2 2 Z £ 3
9 4 84 9 14 31 i
eom—sfe2m—=t1tmde—2m—= 3m s imde—om—sb e om—]
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Criacao do trem-tipo rodoviario com quatro eixos

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

File Options Display
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Especificacao do comprimento e das cargas do trem-tipo rodoviario

|’/| Ftool - Two-Dimensional Frame Analysis Tool: Bridge.ftl

File Options Display
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Criacio do trem-tipo ferroviario

% Ftool - Two-Dimensional Fra me Analysic Taol: Bridgeftl

Copyright © Jan. 2018 — Luiz Fernando Martha

File Options Display
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Especificacao do comprimento e das cargas do trem-tipo ferroviario

[% Ftool - Two-Dimensional Frame Analysis Took: Bridge.ftl

File Optiens Display
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Seleciona passo (2 m) para visualizacdo de resultados e seleciona valores
desenhados transversalmente

['/| Ftool - Two-Dimensional Frame Analysis

File Options Display
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Seleciona secao transversal para visualizacao de resultado de linha de influéncia

Il/| Ftool - Two-Dimensional Frame An

File Options Display
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Visualizacio de resultado de linha de influéncia de esforco cortante e posicoes

Copyright © Jan. 2018 — Luiz Fernando Martha

criticas (que provocam minimo e maximo) do trem-tipo rodoviario

['/| Ftool - Two-Dimensional Frame Anal

File Options Display
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Visualizacio de resultado de linha de influéncia de momento fletor e posicoes

criticas (que provocam minimo e maximo) do trem-tipo rodoviario

['/| Ftool - Two-Dimensional Frame Analysis

File Options Display

K

D= HdS B

Load Case/Combination: NOME

‘ [Load Train: | TB- 36{)] ~

RIasA <80}

Lozl Load Lo
e ffed Infl. Line Factor|  1.53

wEE- e wEsfE)

Wax. wvalue: 8204 kNrm at path loc: 53 m - Min. value: -

1471 kNm at path loc.: B4 m - Total path length: 120 m )

Stsp:| l‘m HHH

B
e

0.0060
B.68860
0.1200
t0. 1968
-0.2784
0.3588
0.4313

Load Train
TB-360 ~

B [y By

Impact factor: 1.0

Length: 2'm
Concentrated loads:
®m] | P[kN]
1 1 -360
2 3 -360
3 5 -360
4 7 -360

Dictrib. lnads [kN/m]:
Single load car (q)
Full/empty car (9/q")

w | @ | q

w [

Live load [kN/m]:

P
ko logd
3

E E E E

3 3 zz%2 3 3

B g B 2 B

THITL ¥ T

w em v 0rm | [x [v: | Oerd x 1im ¥ 1jm [ snap

Roteiro para criacdo de um modelo de ponte com carga mével e visualizagdo de resultados

21



ﬁ Ftool — Versao 4.00

Visualizacio de resultado de linha de influéncia de esfor¢co normal (axial) e
posic¢oes criticas (que provocam minimo e maximo) do trem-tipo ferroviario

['/| Ftool - Two-Dimensional Frame Analysis Tool: Bridge.ftl

Copyright © Jan. 2018 — Luiz Fernando Martha

File Options Display
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Visualizacio de resultado de envoltorias de esforco cortante para trem-tipo

rodoviario (incluindo efeito da carga permanente)

['/| Ftool - Two-Dimensional Frame Analysis Tool: Bridge.ftl

File Options Display
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Visualizacio de resultado de envoltorias de momento fletor para trem-tipo

ferroviario (incluindo efeito da carga permanente)

['/| Ftool - Two-Dimensional Frame Anal

File Options Display
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Visualizacio de resultado de envoltorias de momento fletor para trem-tipo

ferroviario (excluindo efeito da carga permanente)

['/| Ftool - Two-Dimensional Frame Analysis
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Roteiro para criacdo de um modelo de ponte com carga mével e visualizagdo de resultados
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Consulta a valores de passos ao longo da barra do vao central para as

envoltorias de momento fletor para trem-tipo ferroviario (excluindo efeito da

carga permanente)

Copyright © Jan. 2018 — Luiz Fernando Martha

Il/| Ftool - Two-Dimensional Frame Analysis Tool: Bridge.ftl

File Options Display
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