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Week 6:

* Revit Basics + ‘Formatting’
e Collaboration and Revit Link Files
e Assessments 1 & 2 discussion
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MS TEAMS HOUSEKEEPING

Mute your Microphone

Use Chat to Ask Questions or Put your hand Up
If you have a poor connection switch off Camera
| may ask you to share your screen.

When the lecture ends please hang up

Al

ACBA 5010
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Chat

Teams

Assignments

Calendar

S

Calls
']
Files

eee

< All teams

ACBA 5010 BIM 2020-2...

General

Wk 01

Wk 02

Wk 03

Wk 04 -
Wk 05

Wk 06

Wk 07

Wk 08

Wk 09

Q_ Search

General Posts Files Class Notebook Assignments 1more~

+ New v T Upload v

General > Class Materials

O

Name ~~

Assignments

BIM TitleBlocks

Class Exercises

L4 Revision Videos

Lecture Notes

Sample BIM Documents

s Sync

@ Copy link

Modified

January 28

January 28

January 28

January 12

January 28

February 4

& Open in SharePoint = All Document:

Modified By

Gavin Traylor

Gavin Traylor

Gavin Traylor

Gavin Traylor

Gavin Traylor

Gavin Traylor
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Moodle - Reading List
a O 8

= ‘:f’ Home ﬂ My Modules = Moaodle Archives ~  English (en) ~

https://moodle.uwtsd.ac.uk/course/view.php?id=8122

BIM (ACBA5010)

- Announcements

) - :
ExLibS Online Resource List
leganto

OOpenal @C(lose all

Instructions: Clicking on the section name will show / hide the section.

®

m ACBAS010

Maodule

BIM (ACBA 5010)«

501 @ 12 ems in 2 sections

B ORAET B acEAS

Material which is an essential part of the course and students are axpected to draw on as a core part of their learing. Must be available from the library and should be available online.

sook BIM handbook : a guide to building information modeling for owners, gers designers, engi and contractors
Eastman, Charles M., 2nd ed., Chichester,; Hoboken, N.J. ;, Wiley , 2011., Total Pages xiv, 626 p. :

=

Complete Available atY¥ Florwm Main Collection : 530,028 BiM

[P

wissiTe Little Book of BIM 2020
BS1, BS:, 2020

wWww
* British Standard Institution - Guede to BIM documentation, Essential for ail students
4
Complete Check availability »
wessiTe NBS BIM Library -
NBS, NBS, NA
WWWwW i

™ NES BIM Library of BIM Objects

4

Sent Check availability »

a0 I 4

Nt £ deling for d .
Mordue, Stefan,, Philp, David; Swaddle, Paul,, Chichester, England :, John Wiley & Sons Ltd, 2016., Total Pages 1 online rescurce (356 p.)

s

Complete Check availability >

P P LR S S U NS R P P S SR PP

W soox BIM and construction management : proven tools, methods, and workflows

PR I NI T 1 S S T

©) Assessment Briefs 2020/2021

) Turnitin Submission Links 2020/21
ACBA 5010
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Suggested Reading List

Francis Ching (2015) Architectural Graphics
BSi (2019) The Little Book of BIM
BSi (2019) Introduction to the New International Standard I1SO 19650

Eastman C, Teicholz P, Sacks R and Liston K (2011)
BIM Handbook: A Guide to BIM for Owners, Managers, Designers, Engineers &
Contractors. Hoboken: John Wiley & Sons Inc.

Mordue S Swaddle P and Philp D (2015). Building Information Modelling for
Dummies. Chichester: John Wiley & Sons Ltd. Little B

2019 edition

ll Includes 1SO 19650 srandards

NBS National BIM Library '.

ook of BIM

The BIM HUB: BIM Journal

https://academy.autodesk.com/ Key BIM Standards, 1SO a\ ._
REVIt TUtOFIa|S - YOUtU be. and PAS _ refer tO ILIttIe '|!l bSl. making excellence @ habit

\

Book of BIM’ guide '\,
https://bimblog.house/ Dan Rossiter (BSi)

ACBA 5010
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https://academy.autodesk.com/
https://bimblog.house/

How can we create data rich intelligent models?

Tools such as Revit enable intelligent 3D Modelling
that can be linked into a BIM Process.

AUTODESK’
REVIT

" ARCHITECTURAL
MODELS

Remember a Revit Model alone is not BIM

ACBA 5010
BIM: LEVEL 5




AUTODESK’
REVIT

https://www.autodesk.com/education/edu-
software/overview? ga=2.119678017.834319708.1600961686-
1615692111.1593105833&sorting=featured&page=1

ACBA 5010
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https://www.autodesk.com/education/edu-software/overview?_ga=2.119678017.834319708.1600961686-1615692111.1593105833&sorting=featured&page=1

the basics: plus

Fermatting, Visioity
Proeluction Injormation




Conventions

aka volume/system
THE CODE Project Originator |- |Zone Level Type -|Role Number |- |[Description” | |Suitability” |- |Revision®
CODELENGTH 2-6 Characters 3- 6 Characters 1-2 Characters 2 Characters 2 Characters 1 Character Only 4 Characters -8 Charscters 2 Chamcters Single Charactar
DESCRIPTION A single common The company that Use XX as the The level the data This is simply the type or form A Architect/ Architectural This is a 4 digitcode| |Drawing / Model This is for the 2 digjt The revision
project identifier produced thedata.| |default Only use refers to: of data eg: B Building Surveyor denoting drawing description ie. suitability code that number of the
thatis recognizably Zones if project C Civil Engineer grouping and indicates and governs | |drawing.
distinct from any requires. ZZ — Mulii Level For Files: D Drainage Engineer number. GAPLAN the development
individual This is then XX — No Level AF Animation File E Electrical Engineer SITE stages of information eg A, B, Cetc
organization's defined by the CM Combined Model F Facilities Manager Itconsists of a GEO MOD and documents
internal job chosen Model GF - Ground FIr DR 2D Drawing G Geographical Surveyor 1 digit Drawing SECTION throughout the BIM
number. segregation. There 01 —FirstFlr M2 2D model H Heating & Ventilation Group plus the SCHEMAT process.
should be at least 02 — Second Flr M3 3D model Designer 3 digit individual BREEAM
one ‘zone’ per role.| |Etc MR Model rendering | Interior Designer drawing no: FINISHES
EG. Arch Model, VS Visualization K Client Eg. etc.
Mech Model, Mezzanines L Landscape Architect 1001 Where 1 at
Struct Model, etc. M1 For Documents: M Mechanical Engineer the beginning is the
M2 BQ Bill of Quants P PublicHealth Engineer drawing group and
Etc. CA Calculations Q Quantity Surveyor the 3 latter digits
CO Correspondence S Structural Engineer aresequendial
All levels below CP Cost Plan T Planner numbers.
ground floor prefix| |DB Database W Contractor
‘B FN File Note ¥ Subcontractor
Bl HS Health & Safety Y Specialist Designer
B2 IE Information Exchange Z General
Etc. MI Minutes / Action Notes
NOTES Use the 4 digit NB. A specific NB. A more IE. Roof plan M5 Method Statement Drawings Groups There is no specific Please refer to
Company project unique identifier complex project would be multi PP Presentation are as follows: standard for opposite tabled from
numerics here - for each may need to be level. PR Programme 0 - General description but avoid BS51192:2007 issue
NB. NUMBER ONLY | |organisation divided into RD Room Data Sheet 1-Substructure long, unweildy sheetfor the
For Student should be defined several diff zones. RI Request for Information 2 -Superstructure descriptions as this appropriate suitability
Projects MO DULE upon them joining If s0 the Zone RP Report 3 - Openings will affect your ability |  [status codes.
CODEie4005 the project ie. Use Strategy should be sA Schedule of Accomodation 4 - Finishes to file in Windows
company initials agreed at SH Schedule 5 - Piped & ducted
beginning of SN Snagging List services
project 5P Specification 6 - Electrical
SU Survey 7 - Fixtures &
Fittings (Fixed)
& - Loose Furniture
9 - External Works
EXAMPLE 4005|- (UWSTD KX n DR - |A 1001 - |GEO MOD 51 - |A
* = Optional add ons within scherma that we as UWTSD have chosen to include.
MB. There are other optional fields in the schema that we have optedto leave out ie: Classification (uniclass codes)
Guide authored by & Traylor, UWTSD, October 2015, Based on BS 1152:3007 + A2:2016 & B51152-22013

ifysgol Cymru

jod Dev Sart

University of Wales|



Status Description
THE CODE Project |- |Originator |- [Zone - |Level - |Type - |Role - |Number |- |Description* | |Suitabiity® |. [Revision® Work in Progress
CODELEMGTH |54 cracmas F— F— F— — p— — A —_— ——
ESCRIP TION ghe pary that Live XX 36 the Thee level the data [This is simply The type or form dechitect [ Archinecural [Tris is 2 & cigh code | Drawing [ Model [This is. for the 2 Gigit [Tre2 resiion P
voiec igantitnr | [produced thedama,| [default Ontyuse | [refers ta: of data vg: B Builang surveyor lrotingdraming | fstoripsen e, suitabilysodethat | fmamber of the Initial status or WIP
thatis recognizabily [z st if preject C Crvil Enginesr lireuping and indicatis and gereorer | [drawing. SO
aistinct trom any reuires. 72 - Mult Level For Files: D Deainage Engneer Inembar. KGAPLAN the developmant
e e | [ | [ Hwmrs i ceonsisots | Poe o0 g otinformaen | oA BCate Master document index of file identifiers uploaded into the extranet.
internal job chosen Model OF - Grownd Fi DR 20 Drawing G Geographical Surveyor 1 digit Orawing ECTION thrcughawt the Bk
rumber, segregation, There | |01 - Firstek 2220 model 1 peting & ventilsson HGroup plus the ichEmaT -y
hould be 2 ey 02 - Second Fl M3I0 model D 2 digit individusl BREEAM
e moerperre| (B0 | M Mokt renderng s esgoer sl et Shared (Non-Contractual)
EG. Arch Modd, V5 vissakzation K Chent Eg peac.
[Mach Model, (Mazzaning L Landscape Archiect 1001 Whare 1 at
struct Model, etc. | [nL For Documents: ginning s the . . .
e B0 o o praweggroup ind Suitable for Co-ordination
e ca Calnslations 0 Quantity S rveyer tha 3 latter digs
; S1
Al el B e o Cast Mam T lann: frramber - . " .. ps .
nifoorpret| |08t W Gonacee ) The file is available to be , shared™ and used by other disciplines as a background for their
il FN Fil N Subcantr;
m ™ ILam:hlnPf xs-me.l“:-.‘l‘:v., information.
B2 ILInfolml'Jon[nd}mp |z General
NOTES [kethe s dign |WB. & spectic [NE &more fIFMn... :gm:’;mm Drawings Groups [Thare i no tpeafic S2 Su itabl e fOI’ Informati on
i complex project would be muli PP Presentason are as follows: rtandard for from
rurmarics here - for mach may need to be level, ¥ Programme lo- General esripsion but avid ot
(W8, NUMBER ONLY | [organisation divided into RD Roomn Data Sheet 1- Ssbstrucamre fong, unweldy 53 S . bl f | I R . & C
For Student ral iff 2 N 3 e thi Labilry
ot | [ | e ot o e gl | etk e uitable for Internal Review & Comment
CODE ie 4005 e projec s Use | (Strategy shoukd be 54 Schedabe of Accomodation 4 - Anishes 1o Tike in Wind ows
company initals. agreed at Schedule 5 - Pipedd & ducked . .
boginniag of S—— antess 4 Suitable for Construction Approval
project 5P Specficanion fe - Electrical
s Survey 7 Rxm{rns:d
Fits F ] B
- S5 Suitable for Manufacture
9 - External Wieeki
ExapLe 2005 - [owsto - o -z - lon -l - fiom - lswon - S6 Suitable for PIM Authorization (Information Exchanges 1-3)
* = Optional add ons witin scherma thal we as LWTS0 fave chosen 1o ncude
b Trars et s e S7 Suitable for AIM Authorization (Information Exchange 6)
ey
D1 Suitable for Costing
D2 Suitable for Tender
D3 Suitable for Contractor Design
D4 Suitable for Manufacture/Procurement

Conventions: P

Published Documentation (Contractual)

Working in a Common + e

Partially signed-off:

[ B For Construction with minor comments from the Client. All minor comments should be indicated
a ta nv I ro n m e n t by the insertion of a cloud and a statement of "in abeyance” until the comment is resolved, then
resubmitted for full authorization.
AB As-Built Handover documentation, PDF, native models, COBie etc.

ACBA 5010 plissoCme
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33-SHEETS

Download the UWTSD Splash Page and Titleblock from Teams

Project Browser - Project1 - Boat House

BB Legenc
[+ Schedu
[ El Sheots o)

Level 1
o Site
[+ Ceiling Plans
[=-3D Views
3D View 1
3D View 2
- Elevati New Sheet...
=] Sectiol
Se Browser Organization...
Se Search...

Collapse Selected
Collapse All

i [@] Groups
@8 Revit Links

Create a drawing sheet

Right Click on Sheets
and select New Sheet

Right Click &
Delete
AutoDesk
Default sheet

B | New Sheet

Select titleblocks:

Title_Blocks_A1_Metric : Standard
None

Select placeholder sheets:

OK

Cancel ‘

Load:
Splash Page

Note:

Many practices use
a Splash Page to
hold common data
about the Model.

ACBA 5010
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Project Name: Boat House Fishg

UPRN Code: 9010
Originator Code: UWTSD

Role Code: Designer

Drawn By: Author
Checked By: Checker

Date: 02/18/21

-
LD
<
o0

L
=

Project Status: SO

A

Chlsersig trayloryOneDrive - Universily of Wales Trinity Saint Davidid1 Lectures 2020-21ACEBA 5010 -
BIMW1 Lectura notes\Boathouse deec2020.nt

ACBA 5010




Project Name:

UPRN Cogde: 5010

Originator\Code: UWTSD /
Role Code: Designer

Drawn By: Author

Checked By: Checker

Date: 02/18/21

Project Sr%tus: SO ]

CoUsershg trayior
BitWI1 Lectura

VoneDrive - Ui
notesiB

~

Boat House Fishguard

2020,

versily of VWal

oathouse deec rvt

es Tri

rilly Saint Davidw 1 Lactures 2020-2 1NACEA 50110 -

-
o
L)
<
&l
U .
<

These common
BIM fields will be
transferred to all
new sheets

ACBA 5010




P

Right Click on Sheets

33-sHeers and select New Sheet 51 New Sheet X
Select titleblocks: Load... I_O d d .
Project Browser - Project1 - Boat House X Title_Blocks_A1_Metric : Standard
None .
~ Level 1 A UWTSD titleblock
[+ Ceiling Plans
=I--3D Views
3D View 1
3D View 2
[+ Elevati
New Sheet... .
- Sectiol Select placeholder sheets:
. Se Browser Organization...
Se Search...
- Se Expand All . .
- B Legenc Collapse Selected nght Cl IC k
[+ Schedu
Collapse All
=D and Rename

0000 — Splash Page
Fdl 1 Ii;it‘b

3----[@] Groups

-8 Revit Links

|
t
[m]

‘0000’

(|

‘Splash Page *x || conce

Create a drawing sheet

ACBA 5010
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33-SHEETS

Fields can be
filled in to suit
the drawing

Property __ Originator __ Zone __ Level __ Type __ Role __ Number __ Description __ Suitability __ Revision

4005 — UWTSD — XX — XX — DR — Designer0004 — Unnamed — S0 —

File Path: C:\Users\g.traylor\Documents\Project1 - Boat House.rvt

J— - R S (S0 URCONTROLLED

Boat House Unnamed 4906 —UNTID— XX —XX —DR  —Decgneriitd  — Umnamed —a - = W ok ] d nt

Goodwick Beach " University of Wales reference document Lo |
Pt ¢ bty e Ll - Bk Heuark [ Trinity Saint David Check Status Before Quoting | v

ACBA 5010

BIM: LEVEL S




Drag and drop Views
X [27 UUU3 - Elevations & Views [517 U004 - Unnamed X from the PrOjeCt
D : ” Browser onto the

j Edit Type
33-SHEETS e sheet.

Scale Value 1: {100
Display Model :Normal

Detail Level Coarse

L L e NIRRT Note: A view can
\G,b}:tyfl'; e . - : only appear on one
o o o sheet. If you want a
| view to appear on
S more that one sheet
e ’ you have to duplicate
L cmmoe the view (right click
me oo on the view —
Vs i, [ e e b e | QERE. .o duplicate with

o detailing)

=I Elevations (12mm Circle)

Wall Join Display:Clean all wall joins: -,

Properties help Apply

Project Browser - Project? - Boat Ho... X
E}:D: Views (all)

=} Floor Plans

=0 - Ground Floor

-1 - First Floor

- Site Location Plan 1_500
- Site Location Plan 1_1250

~

i

-~ NE Facing Elevation

-~ NW Facing VEIevation ACBA 5010

Bim : LEVEL 5



X 0003 - Elevations & Views X

‘ Edit Type

33-SHEETS  *~

Scale £1:100
Identity Data "
Dependency Independent

Referencing Sh...

All Sheets in the
Model can be seen
in the Project
Browser.

Referencing De...

Current Revisio...

Current Revisio...

Current Revisio...

Current Revisio...

Current Revisio... v

Properties help Apply NE Facing Elevation

Project Browser - Project1 - Boat Ho... X
NW Facing Elevation ~
SE Facing Elevation

?_Pe ¢ 9

i Losw Facing Elevation
5 Sections (Building Section)
- Section 1
Section 1 - Callout 1
55} Legends
=[] Schedules/Quantities (all)
------- Door Schedule

------- Room Schedule SE Facing Elevation SW Facing Elevation
10 T

View List Y

) [E9 Sheets (all
------- 0000 - Splash Page

[+ 0001 - Site Location p— p — 150 UNCONTROLLED
d i Not fo be used a5 3
. Boat House Elevations & Views B = reference
ol _ o dor e — |
#0002 - Plans and Sections Goodwick Beach — - Chack Status Bel?:anljmq =

[t/ 0003 - Elevations & Views
BN Families 4
) [@] Groups

ACBA 5010 e g
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1. In the titleblock view, scroll the project browser to the View that you want to place on the
titleblock.
2. Click on the view — Hold — and drag the view onto the titleblock page

D R Eﬂffi'ﬂh-l.‘—'.i-a =-S0A -2 a"-i House - Sheet: A101 - Unnamed bl.’,Deu»re_nmrﬁu.'ﬂnrs:e |m§ﬁgﬂgnln - 12 ®' A s ¢
I Achitecture  Stucture  Systems  Inset  Annotate  Analyze  Massing &Site | Collaborate  View  Manage  Add-ns  Modify (D)=
i (] | Active Workset: o i ¥ 7,
| B 2 g4 . 2 &
33 SH EErS Modify |Communicator| Collaborate ) nizé_ Raloa | Show Restore Mane  Publsh  Copy/ _ Coordination_ Coordination Reconcile Interference_
juest o flakis History Backup Seltings ~ Monitor Review Settings  Hosling Check
Select * Communicate Manage Collaboration Synchronize ~ Manage Models ~ Coordinate ol

Properties oject Browser - House iz

:O: Views (all) i
Structural Plans

= Floor Plans

@

=

B

Additional :

N t Z:':::_’:"“‘ : i
O e S O n Visibility/Grap. ~Level 1 FF Plan .

Sclie - Level 2 Roof Deck

Placin g g  Roof Pln

Reterencing 5. - Site

o, I'(eiewu;irlg.D. i Ceiling Plans
and Editing cu = b

Current Revisi.,

Current Revisi.

Views on al

Coireant Rande

Properties help Apply

Sheets. P towar o

=0 Views (all) ~
[ Structural Plans
= Floor Plans
Level 0 GF Plan
Level 1 FF Plan
Level 2 Roof Deck
Roof Plan 3 opion v | =
E———| AAUTODESK oo ]
& Ceiling Plans —- ™ T " Unnamed [ B
= 3D Views - = w
30 View 1
3D View 2
(EDy)]
= Elevations (12mm Circle)
East
Naorth
South
Wact

ACBA 5010
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3. The view will appear on the titleblock page but may need editing to fit.

ﬂlﬂﬁlh,-

§ Bpiry Bankizay o= b
Bl " % @ a0 O“'i'-mx% .(* fj?ﬁ
Select * Fropesties  Clipboard Geomelry S
Meichfy | Viawearts
O
EEE M\ AUTODESK
I = ol e e s
(@bmocErn

ACBA 5010
BI




4. You can Edit but changing the Scale or Cropping the View.
Crop/Do Not Crop (X means off)

Crop Region Visible

: Level O GF Plan ,

Add-lns.  Modify ==
S AN [@] Brr B
Stair  Model Model Madl T i

Text  Line Grnup' [E.Ing Room = B2 Tag M
Model Foom & Area ™

ReHG % 8- L0A G -0E &R~ House - floo i

I ~chitectue  Stucture Systems  Insert  Anntate  Anshze  Massing @Site  Collaborate  View  Ma
T HGRe 0 FEESEEE B (
Madif Wall  Door Window Component Column  Roof Ceiling Floor Curtain Curtain Mullion  Railing R

) 1 2 3 x T System  Grid J

Select ™ Build Circula

% Lsgn W @- -nxl

. Wall B show
Wy vetical | . 7 Rel Plane
Shaft N i Set 2 S
I‘DUII’IH.‘I \"il:'wcr

Opening Datum Work Plane e

w

=B "

E Floor Plan -

Floor Plan: Level 0 GF Pi ~  FE Edit Type
Graphics :
View Scale 1:100

Scale Value 1; 100

Display Model  Normal

Deetail Level Fine

Parts Visibility  Show Original
Detail Number
Retation on 5. None
Visibility/Gragp... Edit..
Graphic Displa... _Ed;._
Cirientation W

L e P I

|Properties help fpply

= 10 Views (all) -
3 Stractural Plans
=i Floor Plans
Level 0 GF Plan
Level 1 FF Plan O
Level 2 Roaf Deck
Roof Flan
Site
4 Ceiling Plans
3D Views
30}
= Elevations (12mm Circle)
East
Morth
South
West

~

L5

]

4 7 Legends m
[ 71 Schedules/Quantiti ) i
el v| 100 EBE G AME? 0 GELTE < 51

Ready £ [ e vode FEHOEOTo
1

slideSof6 [ Enalish (United Kinadom) = Notes: Wl Commenns CIEN B2 EE = -

+ o2 £

ACBA 5010
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5. Switch on the crop region — it will appear as a rectangle on your screen.

6. Click on the crop region and use the Grips to move your crop region.

ReBG-S- -8 m-L0A 6" ;‘t’-’.ﬂa-aé-;: -m-w:r-_-ms»n e WS A Qs W @ -Ox
lﬁ Raam E Aroa * C W] [ Show
B oo AIK [‘EJ] B vy ST EE S e @fwm

Foom
r.urm Mullon | Raling fame Stair | Model Madal  Medel Ba. Shaft #Gid  Set
fert  Line  Group anuﬁmm- anqun' [ Dormar B Vewar

Sekt = Budd Coroulaticn Mol Bortrin & Area = Opening Diatirm Work Plans oo

.l <
|

e |
By

|Floar Plarc Lavel 0 GF P~ £dit Type

Vow Scals 17100 g

Sl Vakie 1100
Display Mocel Normal
Detslovel b

Parts Visibilty  Show Criging
Dot Number 1 [

""“!""“"" mpmnonh ..
T O ©
;M‘M

|17 10 iews (2t a

- Structural Plans
H Fleor Plans
Level 0 GF Plan .
Level 1FF Plan
Level 2 Hoof Dock O
Faal Plan -
Site
1 Colling Plans .
= 30 Views [:)
B30 b v
T Elevations {1 2mm Cide)
East
MNarth

south
Wl
|4 ] Leqends

1 [ Schwdubes Duanlities ol s BOG e mEH

L Chnte 121

€Okt o, A8 er slomst, CTRL e, SHIF ks [Copien Eo W et ! O () !

SideTelT (B Cagish Weit=d Kinadom) l l ~

7. Once you are happy with the
view. Hide the crop view to hide the  crop Regionvisable

crop region on the page.

O_

v| 1:100 BB KEBE D 0
Jor ] ACBA 5010
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Annotate menu

REIlzeBG-&-~-@=2-FOoA 8-05E LR~

Autodesk Revit 2020 - Educational Version - Project1 - Floor Plan: Level 0

Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site  Collaborate  View Manage Add-Ins  Revizto 4  BIM Interoperability Tools

ABLD

® Diameter ~ ~ Spot Coordinate Region ~ ['-_.'n] Detail Group ~ " Check Spelling
{f'. Arc Length "1 Spot Slope Component ~ a Insulation

Select ¥ Dimension ¥ Detail Text N

\ J\ )| )|

Tag by Tag

Modify| Aligned Llinear Angular .
g Find/ Replace Category Al [(g Material Tag

sfg Multi- Category

h */}* r—1 (%, Radial ~® Spot Elevation E Detail Line E:} Revision Cloud M\ Text [_® u@ i Beam Annotations E] Area Tag '@} View Reference

Room Tag ,ﬁ Tread Number
Space Tag ?F" Multi- Rebar ~

Tag ¥

4 m g Sign In

W ®- - F X

1 £27 Duct legend -1— --1-:
® T @i

=:5 Pipe Legend

Keynote Symbal

g= Color Fill Legend &= R
Color Fill Symbol

| | f

Dimensions Details Text

Regions
Details Lines
Detailed Component
PART 3: ANNOTATE Insulation
Revision Clouds
@] (A] |=] |
28-LINES 29-TAGS 30-TEXT 31-REGIONS  32-DIMEN
-SIONS

|
Tags
Rooms
Windows

Doors

Spaces

Legends

Colour fill
By Room
By Department

y

Symbols

North Points

ACBA 5010
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» Add rooms to your Plan from the Architecture Menu

17-ROOMS  25-LEGENDS

E Area"
O

| Area Bounda ry

Tag _
eparator Room Tﬂg Area ~

Room & Area ¥

M =F F

Annotate  Analyze  Massing & Site Collaborate  View  Manage  Add-Ins  Revizto 4  BIM Interoperability Tools  Modify &~

vation Detail Line B Revision Cloud A Text 1_® E@ g Beam Annotations B2 Area Tag "‘H' View Reference [{_1_(1) Féj Duct Legend

ordinate Region ~ ['-1] Detail Group * “%° Check Spelling ) .[@, Multi- Category [E Room Tag .Q;'J Tread Number -
Tagby Tag — - Keyngge®™
pe Component ~ Q Insulation nem Find/ Replace Catego B v s— Color Fill Legend
Detail Text N N . . . . . Color Fill
Choose Space Type and Color Scheme X v
A color scheme has not been assigned to the view.
The legend will appear blank. To apply a color scheme to the
view, choose a space type and scheme and press OK.
Add a colour fill legend to your Plan Space Type:  [Rooms <] )
from the Annotate Menu = Color Scheme: By Room Name v —
| OK | | Cancel |
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R B = H 0@ -~ - - @ f=1 \f‘ DA =B Q == | B2 %- = Autodesk Revit 2020 - Educational Ver

-—

Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site  Collaborate  View  Manage  Add-Ins

FE* Object Styles [I'F Project Parameters E Transfer Project Standards E-‘ & @_’; = . .
s ’ : [ B 2 P Properties of the Material

i snaps '@, Shared Parameters U_‘_::"l Purge Unused EE & . L &
Modify| Materials _ iy Additional _ Design
' Project Information 7 Global Parameters B Project Units EE - Settings (e Options M
Select > Settings Project Location D
Material Browser - Air ? x
‘ Q‘ Identity | Graphics | Appearance | Physical Thermal
Project Materials: All ¥ ~ i=- v Shading
Name ﬁ Use Render Appearance
- Color [RGB 255 255 255
Air
Transparency 0
Air Infiltration Barrier ¥ Surface Pattern

¥ Foreground

Air Openings Pattern <none>

Color [eliRii]

Air Surfaces .
Alignment Texture Alignment...

L v
Aluminium Background

Pattern <none>

Analytical Floor Surface Color [eliRii]

¥ Cut Pattern

Materials
Loaded within
the project

LI Y T e

Analytical Slab Surface ¥ Foreground

— Pattern <none>
- ¥

» Home Name Color [e:ogy]
¥ Background

Pattern <none>

(CIlTMRGB 000

16-MATERIALS E-@- B «
Cancel Apply ACBA 50-’ 0 m—

jod Dev Sart
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Material Browser - Air ? X

Q| Identity Graphics | Appearance | Physical Thermal

= | =8 Clear - Light E-ﬁ rD
Name D

Updating...
Air Q
.. @ -

Air Infiltration Barrier

T D

Project Materials: All T =

16-MATERIALS

P Information

¥ Generic
Air Openings

Color RGB 230 230 230 |

I
image E

Air Surfaces

Aluminium (no image selected)

Open the Home
Menu to view o= _

. Highlights ‘ Non-Metallic '|
AEC Materials b Reflectivity
lera ry 1) '> AEC Materials '> BOi=-¥% » /' Transparency

— e = Name < P | Cutouts
37 Favorites [ » | self lllumination
EJAEC Mat... @&
& Ceilings
Tl Ceramic

Image Fade ‘ HO |

Analytical Floor Surface Glossiness ‘ ”50 |E|

Analytical Slab Surface

AN e

Aluminum, Anodized Red [ Bump
> Tint

M Congrete Aluminum, Anodized Silver

Tl Fabric
T Flooring
Tl Gas

Tm Glass =
Addltlonal TR Insulation

& Liquid

Materials can be T Masonry

s Metal Asphalt, Bitumen

1 o= nic - -
loaded in to the = «

project. |

Argon

Ash

Asphalt Shingle

Al NEgEi

oK H Cancel ‘ Apply
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Material Browser - Air ? * LO a d yo u r_
Search Q| | 1dentity | Graphics | Appearance | Physical | Thermal .
ot A Y - = & own image of
Name [‘| .
. ’ the material
= I o- 16-MATERIALS
Air Infiltration Barrier » Inf ti A
u ikl Material Browser - Default New Material ? X
= ¥ Generic
H Air Openings Col
' Ql Identity | Graphics | Appearance
- i Ima: —
H Air Surfaces € Project Materials: All 7 = i= " =8 Generic(10) N [
N m
G Aluminium ame
Image Fad
R Metal - Stainless Steel,Polished
' Analytical Floor Surface Glossine: @ .
Highligh q Metal - Steel 43-275
etal - eel - H
H Analytical Slab Surface 57 Reflaciivit | Tt
| = - ¥ Generic
= rE i= . ¥ P/ Transparency wMtle
f v) AKC Materials >, i=- ¥ etal Ded (@S RGB 80 80 80 -
~ Home Narme i Cutouts ==
 Yrfavorites || e | P Self llluminatior Metal Panel 0
;-;%M - Aluminum, Anodized Red > Bump > o lected)
| el ings ’ Tint Metal Stud Layer no image selecte
T Ceramic = . : ’ Image e 100
R Concrits L Aluminum, Anodized Silver —
o ) Glossiness 50 e
W Fabric
T Flooring Argan Highlights | Non-Metallic -
B Gas NEW MATERIAL > Reflectivity
—i—>
T Glass Ash x
i Insulation P || Transparency
T Liquid Asphalt Shingle v Home < »| | Cutouts
b Iy
l': Bzl 7 Favorites A | [l » | | self llumination
AECMat.. @ | |53
7] - ) Aluminum, Anodized Red > Bump
= &« W Ceilings = N
Create New Material | & Ceramic 2 ; o
; _ r Aluminum, Anodized Silver
Duplicate Selected Material | W Concrete =
N T Fabric
& Flooring . Argon
T Gas —
. . T Glass g | Ash
Create a New Material and Rename it. M insultion | =
. T Liquid M Asphalt Shingle
Images for the material can be added i Masony
& Metal . Asphalt, Bitumen
Aic had had
- @- B «
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Edit Assembly et

h N Family: Basic Wall
' 'l. Type: Wall-Ext_102Bwk-75Ins-100LBIk-12P 2
- el Total thickness: 290.0 Sample Height:
Resistance (R): 4.2386 (m2-K)/W
_ Thermal Mass: 27.90 KJ/K
IG'MATER'ALS Layers

EXTERIOR SIDE

Structural

Thickness Wraps Material

Function

77777 T -
/ Thermal/Air Laye Fiberglass Batt
M ateria | S Can Core Boundary Layers Above Wrap 0.0

2
3
4 |Structure [1]
5
6

Concrete Masonry Uni 100.0

then be applied
to ‘Families’

such as Walls /
Roofs / Floors / ‘
Windows etc.

Core Boundary Layers Below Wrap

Finish 2 [5]

Plaster

INTERIOR SIDE
Insert Delete Up Down
Default Wrapping
At Inserts: At Ends:
Both e None e

Modify Vertical Structure (Section Preview only)

v Modify Merge Regions Sweeps

Assign Layers Split Region Reveals

@D View: Floor Plan: Modify typ v Preview >>>




Visibility Properties y

Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters A
CI Show model categories in this view Ias ; i visible.
9 Filter list: <show all> ~ |
o Projection/Surface Cut Halft Detail Level ~
isibili alftone etail Level
26-VIEW 27-VISIBILITY k4 Lines Patterns Transparency Patterns i
TEMPLATES = Air Terminals
Areas O
[+~ ¥ Cable Tray Fittings O By View
[+ Cable Trays O By View
M Casework O By View
Properties X - Ceilings O By View
- Columns O By View
E A Plan - s Communication Devices O By View
oorFan v - Conduit Fittings O By View
- Conduits O By View
||;|00r Plan: Level 0 - Edit Type F- W Curtain Panels O By View
: o - Curtain Systems O By View
Graphics A . . X
: - M Curtain Wall Mullions O By View
View Scale f:100 o Data Devices O By View
Scale Value 1: 100 - Detail Items O By View
Display Model Normal - Doors O By View
Detail Level P R e R Duct Accessories g By View
............................ i . E3 Duct Flttlngs By View
s Visibili Show Original
: ty gnal oM. |- Duct Insulations O By View
Visibility/Graphics Ow... Edit... [~ R — N v
i . Override Host Layers
_ Grflphlc Display Opti... All ‘ ‘ None ‘ ‘ Invert ‘ ‘ Expand All ‘ [ Cut Line Styles o
i
wall Join D | al Il wal | .| o Categories that are not overridden are drawn .
all Join Lhsplay ean all wall joins according to Object Style settings. ‘ Object Styles... ‘
Discipline Architectural
Show Hidden Lines By Discipline >
Properties help Apply

oK | ‘ Cancel
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Graphic Display Options X

w Model Display

Style:  Hidden Line v

- Change transparency / emphasise lines

[_]Smooth lines with anti-aliasing

Transparency: J E'

Silhouettes: | <none> v _
T B } Cast shadows and add ambient shadows to view

. [ ]Enable Sketchy Lines .
o | + Shows sketchy lines

w Depth Cueing

J \

Show Depth
Fade Start/End Location:

“ | = Adding Depth and Fade to view

J \

Scheme: | Exterior: Sun only v

Sun Setting: | Sunlight from Top Right |

L Adjusting lighting and intensity of light

Sun: I 0

Ambient Light: [ E
Shadows: I —

» Photographic Exposure
~ Background —

Background:  Gradient v
e D | + Add a generic background to view

Ground Color: _ RGB 173-168-155 |

‘ Save as View Template... | -

How do these settings affect view graphics?

ACBA 5010

| oK | | Cancel ‘ ‘ Apply |
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Graphic Display Options

- Model Display
style: Hidden Line -
Show Edges.
[ Smooth lires with anti-aliacing
Transparency: ] [o |
Sihouettes; | <none> =
w Shadows
[l ot Shadows
[ shew Ambient Shadows
w Sketchy Lines
[ Erabia Sketchy Lines
Itter: o
Extension: )
w Degith Cusing
Shaw Depth
Fade Start/End Location:
0 100
Hear Far
Fade Limit {%): ]
Light Dark
= Lighting
Schame: | Extetior; Sum only
snsuang: [ i fom TopRm |
Artificial Lights: Aatficlal Lights_.
Sun; [ | *
nmbient Light: | o
Shadaws: [ ] 50|

¥ Photographic Expesure
w Background

Background:  Gradbent -
Shy Color: [ R 189-209-208
Hartzon Color: || RGE 242-242-242

Ground Color: [l RG 173-168-155

St 5 View Template...

Hose do these ssftings affedt view oraphics?

R

Graphic display Options

Yava

v

/LS

/

/

v

YA

yavas
//

/
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Exploded Views

Right Click and duplicate the 3d View.

Rename 3d Exploded.

Select and element to move

When in the modify mode (ribbon goes green)
Use the Displacement tool to move an element
Move elements to show exploded view.

(@)

e Collaborate  View ige  Add-Ins  Revizto 5 Enscape™  Modify | Walls €

2= e EEL

RE EHG S-2-@=2-LO0A&-2E/%NEA-~
BEIM Acchitectre  Structure  Steel  Precast  Systems  Insert  Annotate  Analyze

[;} % :.H K Kcope - [ &) %&m& le ;T;

D Sat- &8~ ao J” -

Modify II Paste ’ > O :TT ST Edit feset  Wall  Attach  Detach
' = b g’ @ Join = E « *3 (2] "i B Profile Profi Opening Top/Base Top/Base

Select * Properties  Cipboard Geometry Maodify View  Measure Create Mode Modify Wall

LT R 1 e R TR | P

ACBA 5010

BIM : LEVEL S




Visiloiliey in Linkee Views




ARCHITECTU

MODELS

Properties

% l Floor Plan

RAL

[Floor Plan: Level 0

v ‘ £8 Edit Type

Graphics
View Scale 1:100

...... G 100

"""" Display Model Normal
Detail Level éfFine

i ‘Show Original

Visibility/Graphics Ov... Edit.
Graphic Display Opti... Edit...
Orientation Project North

Wall Join Displa

[Clean all wall joins

Discipline

Architectural

Show Hidden Lines

Properties help

By Discipline

STRUCTURAL
MODEL

Revit applies filters to different design templates to
simply the view in the model.

For collaboration Revit Link files can be shown and
customised per view. The views are shown

‘by host’ or ‘by link’

Model Categy

c

Visibility/Graphic Overrides for 3D View: 3d Exploded view

Model Categories Imported Categories Filters Revit Links

Visibility

Select None

Invert Selection |

Display Settings

By Host View

ACBA 5010

Bim : LEVEL 5




Lines Hidden Lines Hidden Lines Profile in Cloud Gallery VI ViEWeS Wi Wi pox Bioics fid Reterence

< ¥
|-Ii-| |

4 Visibility/Graphic Overrides far Structural Plan; 0 - GF Structure b i. Sheet Composition Windows

| Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters Revit Links i

Visibility Halftone Underlay Display Settings

By Linked View

RWT Link Display Settings Ed

Basics Model Categories Annotation Categories Analytical Model Categories Import Categories

() By host view (®) By linked view () Custom
Linked view: Floor Plan Level 1 =

<By linkad view> {Coarse}
“<By linked view= (Architectural) |

East

Select Al SeletNone | InvertSelection

Changing the Display settings by Linked View.

The appropriate Linked view should be selected. [ oc ][ i |01 [ bep |

ACBA 5010 e
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Revit allows customisation of categories within linked views

A

RVT Link Display Settings X RVT Liftk Display Settings \ b3
Basics Model Categories Annotation Categories Analytical Model Categories Import Categories Basics Model Categories Annotation Categories Analytical Model Categories Import Categories.
Model categories: <By linked view> ~|
) By host view ) By linked view (®) Customn /| Show model categories in this view If & category |s unchedked, It will nat be visible
Linked view: 13D View: {30} ~| Filter list:
View filters: <By linked view> > Projection/Surface Cut £
ez e Visib Halftone | Detail Level
) iy e Tt e | e e
Phase: <By linked view> (New Construction) v @ & ¥ Abutments ! ] By View
Phase fiter <By lnked view> (Show Al) v e (8 Air Terminals O by View
e : i Aveas O By View
Detail level: <By linked view> (Medium) v e B Bearings O By View |
Discipline: <By linked view> (Structural) v ¥ Bridge Cables O By View
o — 8 e e | | _|Ey
i - ) : I Bridge Framing ] | | O  |ByView |
Objedt styles: <By linked model> V| & ¥ Cable Tray Fittings O By View
Nested links: <By linked view> > & Cable Trays . O [ByView
B ¥ Casework | | O By View
@ & Ceilings | O |8y View
iﬂ Columns Il | _D_ By View |
¥ Communication Devi... O By View
- Conduit Fittings O By View |
s e e e e e
[ ok ]| Concd || apy | Hep | [Cox ]| comcel | moy | Hep

Further customisation can be applied for
Phasing and Detail.




REeHG S-2-§=-FO0A G- 2% %D - Aut
Architecture  Structure  Steel  Precast  Systems Insert Annotate Analyze  Massing & Site mm View | Manage |

L eRED O oeiie?> "D 4

Madify View  _ Visibility/ Filters Thin Show Remove ut Render Render Render 3D  ‘ecil ut Plan _  Elevati
Templates  Graphics Lines Hidden Lines Hidden Lines F'rofil: in Cloud Gallery ~ View g Views =
Select * ® Graphics u Presentation
[E' View Templates *
For larger more complex
View templates View properties )
o i R R S models View templates can
<all> v Parameter Value Indude | A be set for multiple views.
m W mtﬂf.‘ WEW &al'e I1-1-1-c"i} ------------------------
{m} e Scale Value 1 _'IL'HJ
Display Madel ‘Normal ' '
oies: Detail Level Coarse Filters can be applied per
: Architectural Plan Parts Visibility ZShow Criginal . .
View templates > Avcitecurl Presentotion 30 ey e disciple or by view type.
Manage Templates Architecural Relected Celing Plan V/G Overrides Annotation Edit.. However with multiple
5 V/G Overrides Analytical Edit... . .
Export to Civil Engineering L p—
s pn i o 1 o models this can be confusing
‘Siructural Foundation Plan V/G Overrides Filters Edit- and Display Settings should
%xg :mm:m;r gwﬂuﬂ V/G Overrides RVT Links[; Edit... ] b . d . b
GRS o Fiow Model Display i e reviewed on a view by
- Shadows | Edit.. view basis.
] ™ Sketchy Lines . Edit...
[ PR A g o I rdn = 5%
e [ o ]| comca | [AsplyProperies
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Primeing in Revit
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R B = E @ TR 2 (“ O A @9 :.E ”x - Autodesk Revit 2020 - Educational Version - Project1 - Boat House - Sheet: 0003 - Elevations & Views « G g Sign In - W ® -

Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site Collaborate  View  Manage  Add-Ins  Revizto4  Enscape™  BIM Interoperability Tools ~ Modify &~

Area ¥ Wa 4 S
|@|E| Prints and previews the current drawing area or @ & Leve {
selected views and sheets. - [ ea Boundary o : i
on | Railing Ramp Stair Tag - _ By Shaft Grid Set
D New » M Room D& Tag Area ~ Face Dormer [E
Print Circulation Model Room & Area ™ Opening Datum Work Plane
Sends the current drawing area or
selected views and sheets to a printer
E Open 4 or a printable file. 5
A
Print Preview f?]
35 pnlNT E Iij Displays a preview version of the =1
- Save g : ;
current view or sheet to print. -
=
Q
Print Setup -
g Save As 4 Specifies print options.
@ Export >
@ Print »
a Close
NE Facing Elevation
- 5
NW Facing Elevation ~
SE Facing Elevation CP @ @ <P C"P
SW Facing Elevation i I I i :
[~ Sections (Building Section)
-~ Section 1
-~ Section 1 - Callout 1
5= -- Legends
=+ Schedules/Quantities (all)
-~ Door Schedule
Room Schedule SE Facing Elevation
View List
=] Sheets (all)
0000 - Splash Page
0001 - Site Location — - - — - =
— A = - e [ | oqremson ot cocnes o s
0002 - Plans and Sections Goodwick Beach evations & Views }"“’ = Cprmemy cm - ’[m Q- Uyt W I e
0003 - Elevations & Views
-] Families
-[@] Groups o
&8 Revit Links v P g < >

Ready i ~ 120 = Bl Main Model N G 2% By O R, £ 0
ACBA 5010 e
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Print Dialogue: Use the Setup button to change Size — ensure Zoom is set to 100%. Click OK
Use Select button to select sheets to print — ensure Sheets is ticked. Click OK

A

—

35-PRINT

| Printer
Name: Adobe PDF
Status:

7

Type: Adobe PDF Converter

Where: Documents\*.pof
Comment;

File

Print to file

() Combine multiple selected views/sheets into a single file

(®) Create separate files.

heet names will be

ded to the specified name

Name: | C:\Wsers\g.traylor\Documents\House. pdf Browse...

Print Range
Of.‘url'wt window

() visible portion of current window

Options

[ Reverse print order

ol ¥ @ ¥

x

v] Properties... |

(®) Selected views/sheets
Settings
<in-sezslon> <in-sessions
Selec.. I——
Printing T Preview oK Close Help I
=
i View/Sheet 7 *
p HName: <in-session> > Save
| [sheet: 0000 - Splash Page 7 Sane s...
[i|Sheet: 0001 - Site Location
G5t et 0002 - Plans and Sedions Revert
| "
[#]5heet: 0003 - Elevations & Views _‘
4 Jilelinica
Defete |
3 Check All
[ Chedk None
1 I
i
Show i
[+] sheets [ views -
o] o | v

Print Setup
Priniter: Adabe PDF
Name: Default
. Paper Orientation
Size: (A1 ~ . O Portrait
Source: <default tray> (®) Landscape
Paper Placement Hidden Line Views
() Center Remave Lines Using:
(@) Offset from  Printer limit - (®) Vector Processing
cormner:
I 0.0000 1 =x | 0.0000 1 =y O Rester Processing
Zoom Appearance
Raster quality:
Fit to page >
st o ) (High
(@) Zoom: | 100 5 % sl Colors:
Options
[ view links in blue (Color prints anty) []Hide scope boxes
[ Hide refjwork planes [+] Hide orop boundaries
[(] Hide unreferenced view tags [ Replate halftone with thin lines

W [ Region edges mask coinddent lines

?

i Save

Save As...

Rename...

Delete

o] o

x

TR

Printer

Name:
Stafus:
Type:

Whera:

Ready
Adobe PDF Converter
Documents)*. pdt

File
(®) Combine multiple Sected iews/sheets Into a single file
() Create View/sheet names will be appended to the specified name

Neme: | C:\Users\g trayior|Documentsiouse. paf

Print to fila

Print Range Options
() Current window Sl 15
() Visibla portion of current window (] Roverse print order [j‘l @
(®) Selected views/sheets £t P,
Sellings
In-session=> cin-cocclon>
5"“’- Selup...
Printing Tips Previgw oK Close Help
L —rro Ly

o

To combine into
One PDF ensure
the COMBINE
MULTIPLE is
selected.
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@ Collalvoration

36-CENTRAL
FILES

&

41-WORKSETS

|

ABOVE GROUND
DRAINAGE MODEL

ELECTRICAL SERVICES

y MODELS

o (e
5%, MECHANICAL SERVICES b >
MODELS CO-ORDINATED \.\’

v q FEDERATED MODEL \ ¢

ﬂ‘H"' S
- ia ¥ P
4 -
ARCHITECTURAL %" \\ CIVIL ENGINEERING

MODELS MODELS

Revit Link Files and Shared Coordinates

STRUCTURAL
MODEL
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REGCGHG: -~ O 28 - /0A G-0% 0,8~ Autodesk Revit 2021 - Educational Version - Project! - Floor Plan: Level 1
Architecture  Structure  Steel  Precast  Systems Insert Annotate  Analyze Massing & Site  Collsborate  View Manage Add-ns  Revizto 5  Enscape™  Modify (D~

o] OB e o o B DE L S W ® @

Modity] ting Collaborate Waorksets = f e Reload Refing Worksharing Show Restore L Publish ~ Copy/ _ Coordination Coordination Reconcile Interference
Request ! atest Al b Monitor  History Backup ! locdels Settings  Monitor Review Settings  Hosting Check
Select * Communicate Manage Collaboration Synchronize ™ Manage Models * Coordinate
User Consultant Team Consultant Team User
N S
User
User [ﬁ% “ @8 ’ @8 “ [ﬂ%
41-WORKSETS 36-CENTRAL 36-CENTRAL 41-WORKSETS
FILES FILES
User

User

Revit Link Files and Shared
Coordinates

ACBA 5010
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A )

Col

B LR dEmm m omop &

Moﬁy Editing Collaborate Worksets 7 = Sv:ad:ronize_ Reload Relinquish | Worksharing  Show Restore  Marage  Pu Copy/ _ Coofdkmtion‘ Coordination Reconcile Interference
Reguests WSty e VYD keRES with Central * Latest  All Mine Moritor  History Badkup Cloud Madeals onitor Review Settings  Hosting Check

i Select * Communicate Manage Collaboration Synchronize ™ Manage Madels = Coordinate

Creates a Central Model.
Server based (network)
Or
Cloud Based (BIM 360)

Plug Ins are also available
for 37 party Collaborative
platforms. Such as Revizto

ACBA 5010

{=



Revit Link Files and Shared
Coordinates

Autodesk Revit 2021 - Educati

View Manage Add-Ins Revizto5  Enscape

% f_!- Location —

st |. Coordinates ~
Design
1 ; Main |
i fﬁ Acquire Coordinates Options 2"
Desic
i* Publish Coordinates
. Jp
#  Spedfy Coordinates at Point
_& Report Shared Coordinates

It is important that
coordinates are agreed at
the outset of a Project.
Revit Link files can share
Coordinates

Agreed Coordinates can be
specified in the BEP

ACBA 5010
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Weelk 5

a )

PART 5: ADVANCED TOOLS

N I : Creating Schedules for pricing
<] I L I Y A | Phased Works
* Central Models / Worksets / Federated —
39-SCHEDULES 40-PHASES 41-WORKSETS 42-GROUPS  43-MODEL

IN-PLACE Models

N N * Families
0 Advanced Modelling:
— Sweeps Reveals and Model In Place
44-FAMILES  45-DESIGN Collaboration and interoperability
OPTIONS ' . .
* VR Visualisation

o J

ACBA 5010
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@ Collalvoration

36-CENTRAL
FILES

&

41-WORKSETS

|

ABOVE GROUND
DRAINAGE MODEL

ELECTRICAL SERVICES

y MODELS

o (e
5%, MECHANICAL SERVICES b >
MODELS CO-ORDINATED \.\’

v q FEDERATED MODEL \ ¢

ﬂ‘H"' S
- ia ¥ P
4 -
ARCHITECTURAL %" \\ CIVIL ENGINEERING

MODELS MODELS

Revit Link Files and Shared Coordinates

STRUCTURAL
MODEL

ACBA 5010
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Link Link Link Link DWF  Decal Point Coordination Link Link Manage Import Import Import Import  Load Get Autodesk Load as
IFC CAD Topography Markup ~  Cloud  Model PDF Image Links CAD gbXML PDF Image Family Content  Group ﬁﬂ""m
Link Import E Load from Library

STRUCTURAL

ARCHITECTURAL
MODELS MODEL




Claiss exerclse

Start a New Project and use
the ‘Metric — Architectural Template’

* Draw a simple building with four walls a floor
and roof.

e Save the Project — Arch WIP

Start a New Project and use the ‘Metric — Structural
Template’

e Link ‘Arch WIP’ to your model

* Draw some columns and beams within the
model

* Save the project - Structural WIP.

Open Project ‘Arch WIP” and link ‘Structural WIP’ to
the project.

- _ e
..."_ -." o - — -
- ‘4 -7 ).'- .| -
o 37 w/
» S
ARCHITECTURAL

STRUCTURAL
MODELS MODEL

The moeaels are
new linkea

ACBA 5010
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But wihat about real lije coordingiess
Win@t f we heave @ Survey Points




8| True North ane Project North

15-SITE
Project Base Point

Understanding the use of the I _

coordinate system in Revit is essential A Shared Site:

for BIM. N/S 2568.3

I E/W -24935
Shared coordinates / Project Base point Elev 0.0
from the outset enable consultants to @ %Ietﬂme North 0.00°

coordinate information.

Although it helps coordination, it does Survey Point - Inferal
not help presentation. A rred Se
Revit can use True and Project North to NS 0.0
orientate plans. 1 E/W 0.0
Elev 0.0
A P

ACBA 5010
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15-SITE

Properties

Floor Plan

Floor Plan: Site

v | B2 Edit Type

Graphics A

View Scale 1:100

Scale Value 1: 100

Display Model Normal

Detail Level Coarse

Parts Visibility Show Original

Visibility/Graphics Owv... Edit...

Graphic Display Opti... i

Orientation F’roject North

Wall Join Display j

Discipline Architectural

Show Hidden Lines By Discipline >
Properties help Apply

Properties

Floor Plan: Site

Floor Plan

v | B8 Edit Type

A

Graphics
View Scale 1:100
Scale Value 1: 100
Display Model Normal
Detail Level Coarse
Parts Visibility Show Original
Visibility/Graphics Ov... Edit...

Graphic Display Opti...

Orientation

Wall Join Display

Discipline

Architectural

Show Hidden Lines

By Discipline

Properties help

Apply

e

ACBA 5010

BIM: LEVEL S



TRUE NORTH PROJECT NORTH

View Manage

Download the Project North True North

Exercise Projects 1 & 2 Teams Files
L.~ Rotate Project North Under the Manage

REEHG- »-¢- O =2-FO0A G 0% ", - AtodeskRovit202g Prog - Project North True North Exercise 2 - Floor Plan; Level 0
@ T Auchitecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site  Collafffate dd-NQ\ Reviztod  BIM Interoperabity Tools  Modify
m 9 Object Styles U_E Project Parameters lﬁ Transfer Project Standards E - & ﬁ
. . =]

PFDJECt I_D CETIDH Modify] Material ) snaps .@ Shared Parameters Il Purge Unused E e - Plck to Fdit “ 3 .
s nas
] 'y P ) Global Parameters B8 Project Units R - ain Model o e ACBA 5010
Select = Settings Project Location Design Options Manage Project  Phasing =
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Survey Point - Internal
Shared Site:

N/S 0.0

EW 00

Elev 0.0
[

Project Base Point
Shared Site:

N/S 25683

E/W -24935

Elev 0.0

Eangle to True North 0.00°

Relocate Project Base Point and Survey
Points

ACBA 5010
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MODEL

Meaclels can e linkee ane
yse the same Project Base
Palnt ane Survey Palnt

ACBA 5010
BIM : LEVEL 5




Exercise 7

Boathouse revisited. (for some)

Create Architectural and Structural Models

Download the OSMAP from Teams and use the

survey points given. ¢ i S
| | ] . Autodesk Revit 2021 - Educational Version

REEGHG@ R-7-82-"0A GO =E "
m Architecture  Structure  Steel  Precast  Systems  Insert  Annotate  Analyze  Massing & Site  Collaborate  View Manage Add-ins Revizto5  Enscape”
= oY N & P O =
R REE B @ G
D! ) il = (-
Ge oad as

[ =t B 9 B4 &
| E: 9}_ o BN Wl B @R LE
Link DWF Decal Paoint ( Manage Import Import Import Import  Load et Autc Insert
e Links CAD gbXML PDF Image om File

Modify] Link Link

Revit  IFC
Import

CAD Topography Markug

Link

S ‘ Link
. Revit




AUTODESK
REVIT

Architectural Model
o Start a new project in REVIT — *architectural metric template’
e Set up levels
e Set up Project Base Point and Survey Point to the given coordinates
 Insert OSMAP in site view
« Unpin OSMAP and relocate to the Project Base Point and Survey Point
e Set up project north
« Load Splash Page Titleblock
« Load UWTSD Titleblock
SAVE file (with appropriate naming) and Close

Structural Model

e Start a new project in Revit — ‘structural metric template’

e Set up levels

* Insert Revit Link file (above), by ‘internal origin to internal origin’

 Relocate Project Base Point and Survey Point to the to match those of the Linked File
 Load Splash Page Titleblock

« Load UWTSD Titleblock

SAVE File (with appropriate naming) and Close

*Reopen the Architectural model and Insert Revit Link by
‘Project base point to Project base point’

NOW START DRAWING
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REGHG- S ¢ -8=2-¢OA G 0E LA~ it 2021 - Educatons Verson - YsgolBa Abertaw Arch WIP -Floor Plan: i
MM wchecure Swctue el Precast Syt iset Awolote  Avayze  Massing BSte Colaborate  View | RevitoS  Erscope™  Modfy (D~ Survey Points

%EE] @ 8 @g ﬁﬂ& B B B & m% - o My A

Link DWF  Decal Point Coordination Link Link Manage Import Import Import Import  Load Get Autodesk Load as  Insert
Revit IFC CAD Topography Markup 7 Cloud  Model PDF Image Links CAD gbXML PDF Image Family Content Group from File

Select ~ tink impart . Load from ibrary 192364.7N
Piopetts X [7 site : - . 2659769E
[ riorton ; = 0 Elevation

—

[Floor Plan: Site ~ | fil Edit Type
Graphics £ A
View Scale W
Scale Value 1: 100 |
Di.spl;a.y Model ‘Normal
Detail Level [Coarse
Parts Visibility 'Show Original
Visibility/Graphics O... Edit...
Graphic Display Opti... Edit...
Orientation * Project North
Wall Join b.isplay Clean all walljoi.ns
Discipline  Architectural

Show Hidden Lines ByDlscllene
Color Scheme Locati... Background

Color Scheme <none> v
Properties help Aoply

-Project.Browser = Ysgol Bae Abertawe N‘ch W‘IP ; X
0] Views (al)
= Floor Plans

Level 1
Level 2
Site
= Ceiling Plans
Level 1
Level 2
= Elevations (Building Elevation)
East
Narth
South
West
7 Legends
™ Schedules/Quantities (all)
[ Sheets (all
=2 Families
# [@] Groups
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Submission 29t April 2021

Assessment 1 deadline:

Module Learning Outcomes
(from module syllabus)

Learning Outcomes:

Comprehend and apply the functions and processes needed to manage the life cycle
of a built structure in a Building Information Modelling environment and subsequently

to produce digital data.

ACBA 5010

Bim : LEVEL 5




Submission 29t April 2021

Assessment 1 deadline:

Scenario:

| STUDENT FEEDBACK FORM

This section details the extent to which the criteria are by you, which in turn determines your
mark. The marks available for each category of skill are shown. Lecturers will use the space provided 1o comment on
the achievement of the task(s), including those areas in which you have performed well and areas that would benefit

You are the lead consultant in charge of delivering a ‘state of the art' infant fom drclogmentprorener
school in Swansea. The project is a joint funded venture with the Welsh e im— il i

Government, under the 21st Century schools programme and is required to 5
meet the standards of BIM level 2.

‘ 2. Knowledge and Understanding Skills

Your client Swansea Council has asked you to outline measures that will be ”

taken to show competency of the project team in reaching with BIM level 2.

‘ 7. Cognilive and Intellectual Skills

25

Assessment 1 (50%) 2500 words |

4. Practical Application Skills

20

Draft a letter to the client that highlights your understanding of the ‘
requirements of BIM level 2 for this project giving details on how information o S R e s
will be shared, coordinated and managed through the appropriate | *
standards.

Mark (; B Subpect 83 rathicaton Bt the .
Exam Board. Thase comments and marks s 1o give feedback on module work [0 ey o T | %
| ‘and are for guicance only Ut they are confirmed | 1 Ovar 1 wask lnte

ACBA 5010

BIM:LEVELS



Submission 29t April 2021

Assessment 1 cont.. deadline:

Appended to your letter, prepare an outline BIM Execution plan which

should include and the following R ——
5 sections: B I e e S o
o Project Information Ganeric Assossment rtera i |
. Management meesi—— -~

. Planning and Documentation

J Standards, Methods, and Procedures g S

. IT Solutions »
Appropriate naming conventions should be applied for the BEP. e %
Assumptions: T Pacica Appcanon SIS 20
Project Number: 5010 I

Project Title: Ysgol Bae Abertawe 5
Description: 1 form entry infant school for 90 pupils. — e ——
Site location plan attached T T e e I

ACBA 5010

BIM: LEVEL S



KWhat is the project? \

BIM Execution Plan (BEP) e Who is doing what, when
N7177 - Swansea Waterfront Innovation Quarter phase 1 BIMXlra . . )

will it be done, what is
- required?

e The documents and
forms outlining the who,
what and when.

- il  The rules of play.

e What IT format/systems

\will be used. /

Appended to your letter, prepare an outline BIM Execution

plan which should include and the following
Draft a letter to the client that highlights your 5 sections:

understanding of the requirements of BIM level o Project Information

2 for this project giving details on how Management

information will be shared, coordinated and Planning and Documentation
managed through the appropriate standards. Standards, Methods, and Procedures
IT Solutions

:zgeezs
H

ACBA 5010
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Suggested Reading List

Francis Ching (2015) Architectural Graphics
BSi (2019) The Little Book of BIM
BSi (2019) Introduction to the New International Standard I1SO 19650

Eastman C, Teicholz P, Sacks R and Liston K (2011)
BIM Handbook: A Guide to BIM for Owners, Managers, Designers, Engineers &
Contractors. Hoboken: John Wiley & Sons Inc.

Mordue S Swaddle P and Philp D (2015). Building Information Modelling for
Dummies. Chichester: John Wiley & Sons Ltd. Little B

2019 edition

ll Includes 1SO 19650 srandards

NBS National BIM Library '.

ook of BIM

The BIM HUB: BIM Journal

https://academy.autodesk.com/ Key BIM Standards, 1SO a\ ._
REVIt TUtOFIa|S - YOUtU be. and PAS _ refer tO ILIttIe '|!l bSl. making excellence @ habit

\

Book of BIM’ guide '\,
https://bimblog.house/ Dan Rossiter (BSi)

ACBA 5010
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Submission 6th May 2021

Assessment 2 deadline:

Module Learning Outcomes | LEVEL 5 ASSESSMENT SPECIFICATION |

(from module Sy”abus) Student name: ‘Smdentanumber:

Le a r n i n g O u tco m e S : Lecturer Gavin Traylor rt:::::r:ﬁ(z.: Ryan Stuckey
Assignment Title: _— Fed?rated Models Wol:d count (or 2,50_0 Iwo}rds (or
Demonstrate an ability to analyse, classify and produce 2D and 3D drawings using . wican eedback: |

Submission All written assessments, where practical and possible, must be submitted via
Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this

i n d u St ry_Sta n d a rd CA D S OftWa re a p p I i Ca t i O n S . MEEEE assessment specification into Turnitin or it will match many similarities with

other students’ submissions.)

A " issi (if

Demonstrate an ability to render drawings to various scales and media and export Law subason f th sssesmert wil sl n e paray .

Penalties for late submission: Up to one week late, maximum mark of 40%.

Over one week late, 0%. Only the Extenuating Circumstances Panel may

d ra Wi n gs to d iffe re nt fo rm ats . approve a change to submission dates.

Academic Academic honesty is required. In the main body of your submission you must
honesty / give credit to authors on whose research and ideas your work is based. Append
referencing: to your submission a reference list that indicates the books, articles, etc. that

you have used, cited or quoted in order to complete this assessment

Module Learning Outcomes
(from y

+ Demonstrate an ability to analyse, classify and produce 2D and 3D drawings using
industry-standard CAD software applications.

« Demonstrate an ability to render drawings to various scales and media and export
drawings to different formats.

AC BA 50 ] O LX) Frifyegol Cymru

Bim : LEVEL 5




Submission 6t May 2021

Assessment 2 deadline:

Scenario:

Assessment 2 (50%)

You are the lead consultant in charge of delivering a ‘state of the art’ infant school in Swansea. The projectis a
joint funded venture with the Welsh Government, under the 21st Century schools programme and is required to
meet the standards of BIM level 2.

Prepare a federated concept Model at RIBA stage One for your first Information Exchange with the client. Your
federated model shall consist of architectural and structural models that are linked in Revit using shared
coordinates.

The design and construction of the school should be inspiring to create a vibrant facility for the pupils.
The schedule of accommodation shall be in accordance with BB99.

ACBA 5010

BIM: LEVEL 5



Assessment 2

Submission 6t May 2021
deadline:

Digital Submission:

Architectural Model with Architectural drawings:

J Site location plan

J Existing site plan and demolition

J Works plan

J Proposed General arrangement floor plan.
J Proposed Principal elevations

J Proposed Long and Short Section

J Proposed Materials Take off schedule

J Proposed Visualisations

Structural Model with Structural Drawings:

o Foundations Plan
J Primary Structure Plan
o Structural Visualisation

The project must include. Project Base point, survey point.
True North/ Project North, Room names, Legends, Tags &
Annotations, Dimensions, Levels, North Point.

All Drawings must be appropriately scaled at Al size and
presented in the uwtsd BIM titleblock format with the

appropriate naming conventions for all sheets and models.

Digital Submission required in RVT and PDF format.




Submission
deadline:

Assessment 2

Assumptions:

Project Number: 5010
Project Title: Ysgol Bae Abertawe
1 form entry infant school for 90 pupils.

The site plan attached, shows the proposed location of the school adjacent to the
existing observatory within the residential district south of the Maritime Quarter

in Swansea. There are remains of warehouse retaining walls and foundations on

the site which are to be removed. The boat shed and sculpture on the site are to

be demolished.

The school is to be single storey though the hall space should be double height.
Schedule of accommodation at BB99 opposite.

Each classroom should have access the outside.

Car parking for 5 vehicles including 2 disabled bays

Drop off point for deliveries and minibuses.

Hard surface playground

Soft landscaped playground

6th May 2021

pupd places 80 pupils
number of classes 3 classes
Forms of Eniry (FE) and type 1 FE infants
TIEN. ENETEgE total
group area no. of ares
sre () rooms (luy]
basic teaching
30 BB 1 66
30 60 2 120
30 ED
B 24 1 24
B a8
ICTY group room: (no. of computers)
ICT suite: {no. of computers) B 38
halls
main hal {used for dining) 30 1 125
small hal 30 B0
shudio 30 50
learning resource areas
Librarny T 15 t0 30 1 18
small gn S5to B 1z 1 12
small group rooms 5to8 B
TOTAL TEACHING AREA 403
staff and admin.
head's offica’'mesting room 1 10
sanior mansgement offices B
1 1B
1 8
3 1 k]
1 2
copien/reprographics 2
SEMNco/MLgroup room 12 1 12
interview'social services 8
storage
class storage (reception) 3 1 3
cla (infant and junior 15 2 ]
Borl 2 12
cent fo hall 12 1 12
al) 4 1 4
B 1 -]
ok urch box storagy 3 a
dining chair'table store [no. of sitlings) 2 T
staging/applance store 1 4
Community stone 4 1 1
caretakers /maintenance stome 1 4
cleaner’s store 15 2 3
TOTAL NET AREA 520
recommended net area 529
non-net area
kichen (ful-senvice) 1 28
SEIVery -]
toilets (and personal cars)
recaption foilsts 2 8
other pupi todsts 10
sccessibke toletzhygiene facilies T
=taff toists a5
circulation netx 23% 122
plant (incl. server) net x 3% 17
partitions net x 5% 26
TOTAL GROSS AREA AC BA 50 '] 0

recommended gross area [net at T0% of gross)

BIM:LEVELS



Submission 6th May 2021

Assessment 2 deadline:

Assessment 2 (Revit Practical)

Use of the BIM naming and format, including completion of splash page and all 20
titleblocks. Revit Link files interlinked

Demonstrating skills in Revit, and organise your work accordingly — views and sheets, 20
PDF outputs

I Drawings provided at an appropriate scale, detail and presentation format. 25

Project Base point, Survey Point. True North / Project North, Room names, Legends, 25
Tags & Annotations, Dimensions, Levels, North Point. Project Phasing

Adherence to brief and Design intent. 10
In accordance with the requirements in the brief and BB99 table.

4. Practical Application Skills | |

ACBA 5010

Bim : LEVEL 5



The Site

Multlstorey

Car Park

Tower Of The Eclipss

2
(@)
rg’
<C
o
O
<

SLEVELS

BIM



The Briet

ICT/ group room: fno. of computers)
ICT sute: [no. of compuiers)

rmain hal (used for dining)
smal hal

loarming resourcs Sneas
Library resource centre
smal group room (SENCo)
small group rooms

TOTAL TEACHING AREA

staff and admin.
head's oficaimeating room
senior management ofices
staff room
gl office
sick bay (admcent)

15 to 30
Sto8
S8

2% 38R 3!!

recommendsd gross srea [net at TO% of gross)

nat x 23%
et x 39%
et x 5%

ACBA 5010

BIM : LEVEL 5



ceve o Assessment 2

Survey Points

Architectural Model A

« Start a new project in REVIT — ‘architectural metric template’ 192364.7N
e Set up levels U 265976.9E
 Set up Project Base Point and Survey Point to the given coordinates 0 Elevation
 Insert OSMAP in site view &

« Unpin OSMAP and relocate to the Project Base Point and Survey Point
e Set up project north
* Set Up Phasing
« Load Splash Page Titleblock
« Load UWTSD Titleblock
SAVE file (with appropriate naming) and Close

Structural Model

e Start a new project in Revit — ‘structural metric template’

e Set up levels

* Insert Revit Link file (above), by ‘internal origin to internal origin’

 Relocate Project Base Point and Survey Point to the to match those of the Linked File
« Load Splash Page Titleblock

« Load UWTSD Titleblock

SAVE File (with appropriate naming) and Close

*Reopen the Architectural model and Insert Revit Link by
‘Project base point to Project base point’

NOW START DRAWING
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R

AUTODESK

REVIT

PART 1: MODEL

7/

#

4|

4]

1-INTERFACE  2-SELECT 3-MODIFY 4-WALLS 5-LEVELS
AND GRIDS
6-FLOORS  7-CEILINGS 8- ROOFS 9-DOORS  10-WINDOWS
12-STAIRS 13-RAILINGS  14-COLUMNS 15-SITE

11-CURTAIN
WALLS

&

-

16-MATERIALS

17-ROOMS

https://revitpure.com/basics

https://academy.autodesk.com/

the basics

PART 2: VIEWS

]

LN
r—
% |
18-VIEWS 19-PLAN
VIEWS

9]

23-DETAILS  24-3DVIEWS  25-LEGENDS

20-

E

#

,ﬂ

Ly

P4

SECTIONS 21-ELEVATIONS 22-CALLOUTS

2

(®)]
U

26-VIEW
TEMPLATES

PART 3: ANNOTATE

4]

/]

4

1Y

V)

28-LINES 29-TAGS 30-TEXT 31-REGIONS  32-DIMEN
-SIONS

27-VISIBILITY

/

|

Covered in notes:

PART 4: PUBLISH AND COLLABORATE

/]

S

33-SHEETS  34-REVISIONS

¥

38-EXPORT
CAD

PART 5: ADVANCED TOOLS

7

4

g

J|

35-PRINT

7

36-CENTRAL 37-LINKCAD

FILES

#)

/]

39-SCHEDULES 40-PHASES 41-WORKSETS 42-GROUPS

&

44-FAMILIES

S

45-DESIGN
OPTIONS

ACBA 5010

BIM: LEVEL S

43-MODEL
IN-PLACE



https://revitpure.com/basics
https://academy.autodesk.com/

the basics: plus

\

PART 5: ADVANCED TOOLS

Creating Schedules for pricing

IRERE

<&

* Phased Works
* Central Models / Worksets / Federated
39-SCHEDULES 40-PHASES 41-WORKSETS 42-GROUPS IB-MODEL
Models
*  Families

[N N
0 * Advanced Modelling:
— Sweeps Reveals and Model In Place

44-FAMIUES 45 DESIGN * Collaboration and interoperability

k '* VR Visualisation

ACBA 5010
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Exercise 5

PHASING:

2 storey Office block refurbishment and extension.
Remove existing WC from ground and first floor to creating
work open plans office space. New WCs and Kitchen
/breakout facilities on both floors of the extension.
3 new offices access corridor and conference room to south
elevation with conference room.

Set up your levels in Elevation view.

Distance between levels of 3500mm

Set up Phasing (existing proposed and works plans)
Set up Grids

Assumptions:

External walls your choice.

Flat roof. External Windows distributed evenly per bay.
Framed structure with columns at 6m centres
Staircase at either end with central glazed atrium.
Apply, room names, legends, grids. create plans, section and
elevation views. 3D views existing and proposed

@ia

New Extension

3 offices, corridor
and conference

ACBA 5010
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EXErCISE@ 5 CONtoo

e ADD SHEETS
 ADD GROUPS
e ADD A DOOR SCHEDULE

e ADD A MULTI CATEGORY SCHEDULE

New Extension

3 offices, corridor
and conference
room

ACBA 5010

BIM : LEVEL S



Exercise 7

Boathouse revisited. (for some)

Create Architectural and Structural Models

Download the OSMAP from Teams and use the

survey points given. ¢ i S
| | ] . Autodesk Revit 2021 - Educational Version

REEGHG@ R-7-82-"0A GO =E "
m Architecture  Structure  Steel  Precast  Systems  Insert  Annotate  Analyze  Massing & Site  Collaborate  View Manage Add-ins Revizto5  Enscape”
= oY N & P O =
R REE B @ G
D! ) il = (-
Ge oad as

[ =t B 9 B4 &
| E: 9}_ o BN Wl B @R LE
Link DWF Decal Paoint ( Manage Import Import Import Import  Load et Autc Insert
e Links CAD gbXML PDF Image om File

Modify] Link Link

Revit  IFC
Import

CAD Topography Markug

Link

S ‘ Link
. Revit




Nesxt Weelk

How can we collaborate?

Tools such as Revizto enable a collaborative process using
2D and 3D Modelling with Intelligent Data

revizto B CRONATED

~7  FEDERATEDMODEL

https://revizto.com/en/
https://youtu.be/OnG3-0NgLr4 TN



https://revizto.com/en/
https://youtu.be/OnG3-0NqLr4

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81

