ES20821 - Digital Craftsmanship of a Half-Size Eiffel

Tower Replica
Marty Collins

BIM Manager — Aurecon Thailand
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About me

Layer 8 Ortho 9.8605,9 .4885
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Class summary

BN

%

THE DESIGN
INTENT MODEL
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Key learning objectives

At the end of this class, you will be able to:
= Appreciate the power of Revit
= Learn how we pushed Reuvit to its limits
= Discover the process from model to site

= Along the way see some of the lessons learnt on the project

!@Y AUTODESK UNIVERSITY 2016 /\ AUTODESK.



q

-

» 832. PARIS
La Tour Eiffel

I.‘:I b Ty . -
Creme— o B}
d L ’

- =
e
L

r" - l“ e v

e
I& i
s

o
}l.-" alr

5
13

i

The Original

/\ AUTODESK.

AUTODESK UNIVERSITY 2016



AUTODESK UNIVERSITY 2016 A AUTODESK.



The Engineer - Gustave Elffel
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The Team The Engner

Maurice_koechlin
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AL
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LTINS 083 1RYAIORY
GUTAVENUE.R BETWEEN 4278 431 STRECYS, NEW YORK

)i'sg:/

NEAR

M. SAUVESTRE
Architecte do Ia four Eiffol et de I'cxposition coloniale.
D'aprés 1n photographic de M. Gerschol.

I—attl N g Stephen_Sauvestre

Observatory | Gustave Eiffel
The Architect
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The Bangkok Team The Revit Modelers

] Noppadon Thanathornphiphat
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The Construction

¥ =it

The Eiffel Tower - July 1585
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The Documentation
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The Construction
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The Virtual Site Visit
http://www.toureiffel.paris

i - - - (=000 . i
e@ P hites/ /v toureiffel paris/ ‘!The Eiffel Tower: officialw... X ‘ ‘ AT
File Edit View Favorites Tools Help
>< English  ~  search.. Q i OFFICIAL SHOP '" RESERVING A TABLE ._ﬂm ?

The magic of Visiting ; )
\ the Eiffel Tower the Eiffel Tower Children's tower

| i,m'l_.l'gl.s |

Eliiet Tewer Sallery Professionals  The company

o

360° virtual four Key figures

The Eiffel Tower at a glance

=@E

- UEFA EURO 2016, 10 juin-10 juillet 2016~ La tour Eiffel restera ouverte durant toute la

MAIRIE DE PARIS & cConiactthe Eifiel Tower | FAQ | Le on | Credits | Stemap | 010 m n L n d :
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Virtual site visit

/' % L7 g

Website

ANNEAU 4

Our Model

The Book
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Virtual site visit
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The Book Website
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Achieving the look

STRUCTURALLY REQUIRED BOLTS
WITH ARIVET LOOK

DUMMY REVITS WELDED
TO PLATE CONNECTIONS

TO ACHIEVE THE
DESIRED LOOK
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Eiffel Tower Replicas
around the World
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Relative sizes of Eiffel Tower replicas from
around the world
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Th Comparison
._'E.-‘ L 22°08:97.1°N 113°33'46.2°

g .
—

w L]
v -

M Eiffel Tower
- il 43° Scale Replica

Paris
Construction started : 1887

06

Top floor Height : 273.000 m

Macau
Construction started : 2014
Top floor Height :  131.900m

Irtermediate platform

pid il

0

: Replica - Macau
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Decision time

Bentley X

Prosteel

A AUTODESK®
AUTOCAD® STRUCTURAL DETAILING

A Tekla X
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The starting point
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Level P2
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Level P1
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The mass model

Mass Model

« Start plane with Plan
Level for Bottom and
Top Plane

 Create Side Surface
from top and Bottom
Plane for Each Side

—

Show Mass: In-Place Place
Form and Floors~  Mass  Mass

Conceptual Mass

e = T e
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A time Saving |dea Model Part of Quarter

 Create Link Model for Part of
Quarter NW

Identity Data A

S | % ~o — Mame ‘3 5

O 7* _______ R L _3__ _Q'_'_'_\K_ || Magel categones | Amotaton categores | Anslytcl Modei Categones | inported Categones | Fters [ viarsets | Revt ks | Workeat Wereat]
| | E

bty Graphic Overvites For Siroctirat Pars CENERAL AFRANGEMENT - LEVEL S PLAN

|
| \\ | u o i  Import Link Model to Master Model
| : : - | » Duplicate with Mirror and Setup
- I I A Y O P Shared Site
| N ﬁ': | Fr
Q._. — ... s 5 ' . : ; .' ﬁl Froperties X
@HIEE T A L 1 g Tﬂt_ Linked Revit Model
: T Tl i ! neke (=41 ode
et et | 237274 Eiffel STRSINGLE ~
i TV ARSI LEG_2014.rvt
g i
| | | | RVT Links (1) ~| B Edit Type
A - |
| | |

| | | | . | Display | Edited tl':."
Visibility Halftane Underlay Settings :
e i — t ZhHe—————— i Lol
[ L] 237274 Eiffel STR Link Bridge_2014,nt = T1 | By Host View ﬂ*!':-:?; e
- [ 237274 Eiffel STR SINGLE LEG_7014.rvt ] T i
BCETTY O O NotOvemidder Shared Site | NW J
®aewm i I = D1 Not Overidder '
W 5 (NE) | O | Mot Overridder
¥ 6 (SE) | || ] Not Overridder
‘ [ selctal SelectMone | | Invert Selection
; . |
Properties help | .'-:F:pl}: .
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Model setup

Lo 237274 Eiffel STR 2014_Central.rvt 325,220 KB

7

Everything documented out from J

¥ b central file.
AUTODESK
NAVISWORKS

@ Contractor, Consultant, Client,

Government Departments

237274 Eiffel_STR stair.nvt 25 244 KB _ _ _
 The central file contained all link
files.
237274 Eiffel_STR Link Bridge_2014 vt 45,300 KB * What was not modelled in to link

files was modelled in the central
file, (infill structure between the
single leg models)

* All the Documents were produced
from the Central file.

237274 Eiffel_STR SINGLE LEG_2014.rvt 335,716 KB
Linked in and put into each Quadrant
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Some strange geometry

LIFT CORE
COLUMN

ALL CORMERS
'FPEW" PEMETRATION
DEPTH tw=25mm.

DEE:TH TOWER
COLUMMN

MITH THE MAX SPACING OF S00mm

SECTION HORIZONTAL SECTION TRUE
e PROJECTION 1o PROJECTION
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Column placement

AUTODESK UNIVERSITY 2016
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Fetar

Area

Path Fabric Cowver

feinionement ~

g AL

]

Model Model
e | Tet Line

I Place a Component

sl
Madel
Group

Custom Built-Up for Main Column

» Create Main Column by
Component > Model in-Place > Sweep

 Used Mass Model for Main Column Reference

E

St 0 0 GO

| [IH] |71 | Extrusion Blend Revolve |Sweep|Swept Voidl
S i B Blend Form:-
r | Properties Forms
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Lattice Framing Beam

» Create Family by Structure Framing

Lattice placement

i ’l £ s = ' o Q
« Set Work Plane to Mass surface for
s | - Framing Reference
S _i '—'1— 4
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Lattice placem ent Lattice Framing Beam

 Set Work Plane to Mass surface for
Framing Reference

Current Wark Plane
MName:
Mass 2 ¢ Mass 2

[T] | Dissocats

Spedfy a new Work Plane

Reference Level

i i i il il ol il il i ) Name [MEISSE 1 Mass 2 -

@ Pick a plane
() Pick & line and use the work plane it was sketched in
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A time Saving Concept attice Framing Beam

» Visibility settings while modelling

Bk AGHmAEEY ¢ &EHD g Bk SORBEY o &M

Model shown In fine for Model shown in medium
Presentation while modelling
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A time Saving C()n(;ept Lattice Framing Beam

« Family Manipulation

' Family Element Visibility Settings | )

ﬂ

View Specific Display

Display in 3D views and:

Plan/RCP

Front/Back

Left/Right

when cut in Plan/RCP (if category permits)

r i’
Family Element Visibility Settings. =)

View Specific Display

Detail Levels
Display in 3D views and:

E| Coarse |j Medium E| Fine
Plan/RCP
i oK ] l Cancel ] [ Default I : Help Front/Back
Left/Right

[#]When cut in Plan/RCP (if category permits)

e Detail Levels
- [ coarse [¥] Medium [ IFine
l oK. ] [ Cancel ] l Default l | Help

Model shown In fine for Model shown in medium
Presentation while modelling

AUTODESK UNIVERSITY 2016 A AUTODESK.



A time saving Concept

e The dreaded DONUT
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Connection plates
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Connection plates
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Model overview
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Model overview
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Model overview

s

Single Leg Model Central model

!/X AUTODESK UNIVERSITY 2016 {\ AUTODESK.



Model overview
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Model overview

Single Leg Model Central model
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Model overview
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Lift Pit — Level P6

Model overview
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Model overview Decorative Arch

ANNEAU 4
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Documentation
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Documentation
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Documentation
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Design intent model to the factory

JBA

LERY
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Design intent model to the factory
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Design intent model to the factory
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Shop drawing examples
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Shop drawing examples
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Shop drawing examples
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From model to site
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From model to site
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And here Is the finished product
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And here Is the finished product
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And here Is the finished product
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What we have done since
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What we have done since

Tools

select » | External | Batch Print eTransmit Model Review RevitDBLink | Space Naming Utility | Workshg

Manual
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A fl N al comment What we did in 2013-2015 using

all the technology we had today

L NS Just proves that
f{’ Lo Gustave Eiffel was a
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How did | do?

= Your class feedback is critical. Fill out a class survey now.
= Use the AU mobile app or fill out a class survey online.

= Give feedback after each session. ooty agree [

Agree

= AU speakers will get feedback o)
. . ’sagr
In real-time. gree D
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=  Your feedback results In better

classes and a better AU experience.

!@? AUTODESK UNIVERSITY 2016 A AUTODESK.



M AUTODESK UNIVERSITY 2016 A AUTODESK.



{\ AUTODESK

Autodesk is a registered trademark of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and
specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear in this document. © 2016 Autodesk, Inc. All rights reserved.
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