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CHAPTER 1. INTRODUCTION OF BIM

1.1 WHAT IS BUILDING INFORMATION MODELING (BIM)?

Building Information Modeling (BIM) is an information-rich, model-centric process
with the power to transform project delivery and add value across the lifecycle of
infrastructure assets.

Detailed Design Analysis

Documentation
Conceptual

Construction
4D/5D

Operation and Construction
Maintenance Logistics

~ Demolition

As BIM is adopted by more and more companies in the construction industry, its
usefulness has expanded beyond the original design phase activities. This course
positions BIM in the context of all phases of construction illustrating how to maximize
BIM as a tool for the entire construction team. We will see how BIM fits into the
construction workflow. It introduces the BIM philosophy in design, bidding,
construction, commissioning, delivery, and as-built stages of construction.

Use of BIM goes beyond the planning and design phase of the project, extending
throughout the whole building life cycle, supporting processes including cost
management, construction management, project management, facility operation
and demoaolition.
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In traditional architectural design and documentation procedures, drawings are the
result of carefully reasoned thought and design. Whether we are an architect, an
interior designer or a draftsman, we spend a lot of our time looking at plans, sections,
and elevations. A process of draw, erase, and redraw eventually leads to the
desired result, which then must be replicated in all appropriate drawings, like
sections and elevations. Each drawing conveys only a small abstracted part of the
whole and can easily get out of sync.

Revit is one of common used BIM system in AEC field. In contrast, the BIM/Revit
workflow, all modifications are performed directly in the model, in any view that is
convenient to the task at hand. Revit views are live representations of the model
displayed through the prism of conventional architectural drawing types like plans,
sections, and elevations. Work that we do and plan is immediately reflected in
elevation section and vice versa. Revit makes it easy to keep all our changes
coordinated with a firsthand look at what it is one of the most fundamental benefits
of building information modeling, the fully coordinated building model. As shown in
below figure, we can here different 3D views and a floor plan, an elevation, and
even a schedule.
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1.2 BIM APPLICATIONS

The BIM uses throughout the planning, designing, construction and operation stages
of building life cycle.

| |

ng dition modeling

Lighting An

anical An

cation

3D Control and Planning

-ord Model

Primary BIM Lzes 5 ary BIM Uses

SCHEDULING

= Project Phasing
Sumulabons

= Lean Scheduling
~ Last Planner
— Just In Time (JIT)
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BIM is not a 3D model

Basic Elements

1stD (data)

— The text, the equation, the parametric, the
hyperlink

2nd D (drawing)

— Circles, Lines to represent the conceptual /
relationship between difference components

3rd D (models)

— From subtractive to additive modelling to
digital

The models created for BIM are not just 3D geometry; they are data-rich objects
which are:

Intelligent
Parametric engines help define relationships between objects and keep changes
consistent and coordinated.

Visual
Enable better analysis, simulation and communication

Putting big data in context
BIM helps to collect, analyze, and aggregate the huge amounts of data necessary
to connect designs to the context of the surrounding environment.

Collaboration

The AEC industry is moving toward integration of disciplines. The collaborative mode
will become a standard approach. Only advanced data-sharing technology will
enable effective communication.

Page 4
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1.3 NEw WORKFLOW

BIM is an approach not a technology. It does require suitable technology to be
implemented effectively. The use of BIM is only 20% technology, but 80%
management restructuring.

Building Information Workflow: Model > Modeling > Management

BIM Level O BIM Level 1 BIM Level 2 BIM Level 3

Maturity

BLM
BIM Building Lifecucle Management
CAD 2D, 3D (Point Solutions) (BIM + PLM Platform)

v

E b . Models, Objects, Transactable,

E rawings Collaboration Interoperable Data

.

- BS1192:2007 IFC

= B51192:2 | BS1192:3 -
- B58541:2 BS8541:1:3:4

Integrated Web Services
Files Files + Libraries “BIM Hub”

Ek E—a- mEmEe.e.

The BIM Maturity Model by Mark Bew and Mervyn Richards adapted to reflect BLM's relationship to Level 3.

Dassault Systemes

Tools

in
eﬂg\!“ee" g DGS,’R”
-
OBnysuy VO

-

Y
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CHAPTER 2.  UNDERSTANDING REVIT ELEMENTS

2.1 ABOUT REVIT FAMILY

All Revit elements are Familis. Families are components you use to build your model,
such as wallls, windows, stairs, doors, etc. Each family can have multiple types, such
as different size, materials, parameter variables, etc. Any change to a type is
updated in every instance throughout the project. For example, when you change
the window height of one of your window type, all the windows with the same
window type are updated instantly.

U E g

Revit Element Hierarchy can be shown as follows:

REVIT ELEMENTS

There are several types of elements. Each representing thing fund ital to your project.

REVIT ELEMENTS

MODEL ELEMENTS VIEW-SPECIFIC ELEMENTS
HOST COMPONENT VIEW DATUM DETAIL ANNOTATION
ELEMENTS ELEMENTS ELEMENTS ELEMENTS ELEMENTS ELEMENTS
THE WAY YOU SEE AND 2D COMPONENTS THAT
INTERACT WITH THINGS NOM-PHYSICAL ITEMS MAINTAIN SCALE ON
BUILT-IN-FLACE EVERYTHING ELSE IN REVIT. VIEWS INTERACT USED TO ESTABLISH PAPER AND ARE ONLY
CONSTRUCTION IN ¥OUR MODEL WITH ALL OTHER ELEMENTS. PROJECT CONTEXT. VISIBLE IN ONE VIEW
* FLOORS = DOORS * FLOOR PLANS * LEVELS = DETAIL LINES = DIMENSIONS
- WALLS - WINDOWS *= CEILING PLANS = COLUMM GRIDS = FILLED REGIONS = TEXT NOTES
* ROOFS * FURNITURE * 3D VIEW * REFERENCE * 20 DETAIL COMPONENTS = LOADED TAGS
= CEILINGS & SPECIALITY = ELEVATION PLANES = SYMBOLS
= STAIRS ITEMS = SECTIONS
= RAMPS = SCHEDULES
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Revit classifies elements by categories, families, types, and instances.
Category: A Category controls the organization, visibility, graphical representations,
and scheduling options of Families within the Project.

Family: A Family is a grouping of 2D and/or 3D information that serves to represent a
discrete building or documentation element in the Project. It defines parametric,
graphical, and documentation requirements.

Type: A Type is a specific representation in a Family defined by distinct parametric,
graphical, and

Instance: An Instance is an individual representation of a Type in the Project defined
by unique parametric, graphical, and documentation characteristics which makes
it unique from other Instances in the Project.

i Round Rectangular
Family columns columns
Rectangular Rectangular
Tvpe column column
YP 450 x 600 x

600mm 750mm

Frgect Brnuar - F2014_Srenitcunmrdt X

3 F Famillies =
& Annatabon Symbals
& Cabie Trays
& Coilings
= Coumns
¥ Conduits

- o

3
Eyaice Lo
36" % 84 - Full Vision

36" x 84" - Vision Pansd

§ring I
TP
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2.2 SYSTEM FAMILY AND LOADABLE FAMILY

There is a list of predefined families that are shipped with Revit software. However,

you can also download or create your own family as follows:

System Families

System families are created inside a project. They contain family types that you use

to create basic building elements in your building models

Revit includes many system families

e Celilings e Railings

e Curtain Systems e Ramps

e Curtain Wall Mullions e Repeating Detall

e Ducts e RoOOfs

¢ Flex Ducts e Site (Pad)

e Flex Pipes e Stairs

e Floors e Structural Foundations
e Fluids (an MEP family) e Structural Loads

e Model Text e Structural Rebar

e Pipes e Walls

Loadable families

Standard component families can be created and edited in the family editor.
Loadable families include diffusers, dampers, valves, tags, and so on. They are
saved in separate files in “.rfa” files.

Some of standard loadable families for MEP

e Casework e Plumbing

e Columns e Railings

e Curtain Panel by Pattern o Site

e Curtain Wall Panels e Specialty Equipment
e Electrical e Sustainable Design

e Entourage

e Furniture

e Furniture System

e Lighting

e Mass

e Mechanical
e Openings
e Planting
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2.3 ABOUT MEP COMPONENTS

2.3.1 About System

Systems represent the transfer of information between families. Creating systems in
MEP project is a key step in automatically generating routing, sizing duct/pipe, and
performing engineering calculations and analysis in the design. When a system be
created, a logical relationship is created between related elements in a project. For
example, a supply air system might include duct, fitting diffusers and mechanical
equipment. Element s with connectors, such as air terminals and equipment are
assigned a system classification.

Without systems, ducts and pipes act only as connections between two points.
Systems are needed to generate the bigger picture and allow you to manage the
elements on a building-wide level. Systems enable you to build more than just a
three-dimensional model; they enable the engineering to be included in the model
as well.

Systems are also useful in the documentation of a model. Because the systems link
elements, and their engineering data, across the entire model, tags and other
properties can be managed quickly and accurately. One example of this is using a
pipe tag that includes not only the size but also the system abbreviation and, if
needed, flow rate, velocity, or friction loss within the dust/pipe.

450x450 SAD
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2.3.2 System Classification

System classification are parameter that decided which type of connectors the
system can connect into.

Types of system classification are pre-defined in Revit.

Duct System classification (3 types) Pipe System classification (11 types)

& Supply Air
A Return Air
™ Exhaust Air

@ Hydronic Supply

@ Hydronic Return

2 Domestic Hot Water
7 Domestic Cold Water
@ Other

% Sanitary

<4 Vent

Fire Protection Dry
Fire Protection Other
Fire Protection Pre-Action
Fire Protection Wet

ol &l i wi

B The system classification is hard coded in Project Browser - R2015.rvt X
Revit MEP. o i
B [tis not allowed to create or delete any SR
system classifications. s
It is not allowed to change the system 'l;"‘wg'; ,_:
classification of duct/piping systems. e
In each project, it should have at least one : ﬁ::;"“

duct system for each for the 3 Duct System
classifications, and one piping system for
each of the 11 Piping System
classifications.

31 Mechanical Equipment
4 Pattern

1 Pipe Fittings

1 Pipe Insulations

i Pipes

5 Piping Systems

| Domestic Cold Water I
| Domestic Hot Water 1
| Fire Protection Dry |
| Fire Protection Other |
| Fire Protection Pre-Action |
| Fire Protection Wet I
| Hydronic Retum I
| Hydronic Supply |
| Other 1
| Sanitary |
________ 1
& Plumbing Fixtures
3 Profiles

3} Railings
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2.3.3 About Connectors

One of the primary differences in creating content for Revit MEP and other Revit
content is the concept of connectors. All Revit MEP content will need to have
connectors added to it for it to be useful.

MEP For BS engineers, all MEP components require connectors to behave with
inteligence. Components created without connectors cannot participate in a
system topology. Connectors are primarily logical entities that allow calculating
loads within a project. Revit maintains information about loads associated with the
spaces in a project. As devices and equipment are placed in spaces, Revit keeps
track of the loads based on load type: HVAC, Lighting, Power, Other. The loads
associated with the spaces can be viewed in the instance properties for each
space, and displayed in schedules.

There are five basic types of connectors that can be added to a MEP family

B S 4 @

Electrical Duct Pipe  Cable Tray Conduit
Connector Connector Connector Connector Connector

Connectors

Duct connectors are associated with ductwork, duct fittings, and other elements that are
part of the air handling systems.

Electrical connectors are used for any type of electrical connections, including power,
telephone, alarm systems, and others.

Pipe connectors are used for piping, pipe fittings, and other components that are meant
for transmitting fluids.

Cable tray connectors are used for cable tray, cable tray fittings, and other
components that are meant for wiring.

Conduit connectors are used for conduit, conduit fittings, and other components that are
meant for wiring. A conduit connector can be an individual connector or a surface
connector. The individual connector is used for connecting only one conduit. The surface
connector is used for connecting more than one conduit to a surface.

Page 3
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CHAPTER 3. GETTING STARTED

3.1 START A PROJECT

Unlike any other WINDOWS application or a CAD application, Revit does not use the
term called 'FILE'". Instead, it uses 'PROJECT".

The project contains all the information related to the building design, from concept
to completion. By using a single project file, Revit makes it easier to alter the design
and have changes reflected in all associated views (plan views, elevation views,
section views, schedules and so on). Having only ONE project file also makes it easier
to manage the project (Although, increases the file size.)

3.1.1 Creating a new project

Click on “New” and you can click the default “Architectural Template”.

In the New Project dialog, under Template File, browse to a template file (*.rte).
Normally, we work with metric units, so choose the template from US Metric.
Revit includes a default template called “DefaultMetric.rte”, which contains
several default settings to help you begin the design process immediately.

Select “Mechanical -Default_Metric.rte” if you want to start a BSE project.

6. You can also create your own template with the desired settings and standards.

P wnNpE

m ¥ R Recent Files "
Sl Architecture
Projects
Template file
e : _j:‘.
Create new
) Project O Project template
Cancel
Choose Template 7 >
Lookin: [_usmetrc | V€ B X G s
~| Name " Date modified Type Fredew
*

[B) Construction-DefaultMetric te 1/22/2016 544 PM Autodesk Revit Templ
W Conetruction- DefaulillS-Canadadrte 1222016 544 PM Autodesk Revit Templ
B DefaultMetricrte 1222016 5:44 PM Autodesk Revit Templ
M DefaultUs-Canada.rte 1/22/2016 5:44 PM Autodesk Revit Templ
m Electrical-Default_Metric.rte 1/22/2016 5:43 PM Autadesk Revit Templ
m Mechanical-Default_ Metric.rie 172272016 5:44 PM Autadesk Revit Templ
& Plumbing-Default_Metric.rte 1/22/2016 5:45 PM Autodesk Revit Templ
& structural Analysis-DefaultMetricrte 1/28/2016 6:46 PM Autodesk Revit Templ
m Structural Analysis-DefaultMetric-Up.rte 172872016 6:46 PM Autadesk Revit Ternpl
m Structural Analysis-DefaultUS-Canada.rte 172872016 6:46 PM Autadesk Revit Ternpl
m Systems-Default_Metric.rte 172272016 5:44 PM Autodesk Revit Templ
< >

PRI IR onstruction-DefaultMetric.ite -]

~ Files of type: Template Files (*.rte) -

==
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3.2 USER INTERFACE

When you will open the software for the first time, it may look like this:

o T O W W NS T T - R —— A E e

Projects

Families

Projects

= Open..
| BN
; iction Template

ctural Template
Template
nical Template

It is important to understand the names mentioned below from the interface as it will
be referred in the following chapters as well as in the HELP menu of the software orin
other resources related to Revit.

Tips:

Please note... Unlike AUTOCAD or other CAD applications, REVIT does not use
COMMAND ROMPT.

Instead, the interface is made of a ribbon with tools & menus.
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3.2.1 Application Menu

Click E to open the application menu

As a shortcut, to click the main buttons in the application menu (on the left) to
perform the default operation.

65 Recent Documents
By Ordered List ¥
Oy >
Project test.rvt =
rme_advanced _sample_project.rvt =
»
E Open Master Details.rvt =
Condensate Drain.rvt =
E Save Drainage Template.rvt =
Ch22_Details.rvt =
ils- 4 =
g VRN Ch22_Details-COMPLETE.rvt
Architectural.rvt =
Structural.rvt =
Export 4
B g Plumbing Project_sanitary.rvt =
NSC1_FS_Mechanical-T Bolted Branch =
Outletrfa
u Suite »
Workflows NSC1_FS_Mechanical-T Bolted Branch =
Outlet Cross.rfa
05 Electrical Wiring.rte =
™ I »
- Publish Cooper B-line_Cable Tray =
System_FLEXTRAY.rfa
SuenSaiWai_exam_011.rfa =
@ Print »
Licensing 4
Q Close

3.2.2 Quick Access Toolbar

The Quick Access toolbar contains a set of default tools. You can customize this
toolbar to display the tools that you use most often.

EHG- G- - 2-FOA G-0F B

Page 6



Building Information Modelling - Building Services

3.2.3 Ribbon

The ribbon displays automatically when you create a new file or open an existing file.
It comprises of tabs and panels (see the image above). Tabs are classified by
functionality of our model. You may find all panels and tools required for
annotation/notes such as Text, Dimension, etc in 'Annotate’ tab. Similarly, all tools
required for modifying a model are arranges in ‘Modify' tab.

Application Button
[ — Tab rﬂuiclt Access Tooolbar Tool Cont | Tab I—Infot enter
[

5 o1 D sgate

A s
[ S

— n
& [J B wedon P el - B Commin Syuem = A . - Is = @ [ ]
= B Bim
Ribbon Well  Door “ homg |1 A Prven Sapunse by e N Sat
E BT e —— Yog Aoen. = | e - =}

Opening Datuen Work Plane 0
Options Bar

Panel il 1

Type

Selector = Fi £t Type

Properties
Palette

Project
Browser

a . e BAEG RCrmel e o @
Status Bar —{ Ok o seiecs, TAB for semates, CTRL sy, JHIFT unaslects. & «0o B2

= View Control Bar l—- Drawing Area

As we resize the window, we may notice that tools in the ribbon automatically adjust
their size to fit the available space. This feature allows all buttons to be visible for
most screen sizes.

1. Button: Clicking on a button will get you started with the tool;
Drop-down button: contains a drop-down arrow that displays additional tools;
3. Settings button: invokes a frequently used tool and displays a menu that contains

additional settings.
E»E@ <h W'H'J@A@ Q_EE’E‘ - Autodesk Revit 2015 - P

Maodify | Place Wall

ol
!

N E&mv ‘ D Dy i .| [E Pal=R R CRC I
- 5 ) (f_L 5l = - | = . 4
Modify ] . G- =By B8 61 &= B o I gt
= £ - ] 1
By @ g4 |(PBO T aax | - -
Select = | Properties | Clipboard Geometry Modn‘y View Measure Create Draw
Medify | Place Wall | Height =| |Uncom ~| |8000.0 | | Location Line: | Wall Centerline ~ | [¥]Chain  Offset; 0.0 || Radius: |
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3.2.4 Expanded panels

An arrow next to a panel title indicates that we can expand the panel to display
related tools and controls.

Architecture D F fg E Structure ns 1 ta
@ Colgmn Roof Ceiling FI U @ m ‘}2 m]:ﬂ

Wall Door |Window| ¢ U Structural Column — Column Floor Truss Brace Beam
> System

E Colurmn: Architectural | Structure B

By default, an expanded panel closes automatically when we click outside the
panel. To keep a panel expanded while its ribbon tab is displayed, click the push pin
icon in the bottom Ieft corner of the expanded panel.

_

I% \2‘ |'—'| i’j (<, Radial -~ Spot Elevation

® Diameter 4 Spot Coordinate
Madify | Aligned Linear Angular ™~

(7 Arc Length 7] Spot Slope
Select |

Medi Linear Dimension Types
iyl ﬁ ﬁ Spot Elevation Types

ﬁ Spot Coordinate Types
f Radial Dimension Types

Spot Slope Types
. % Diameter Dimension Types ﬁ e PRAE
- Dimension |

Some panels allow us to open a dialog to define related settings. A dialog-launcher
arrow on the bottom of a panel opens a dialog.

Propertig f Angular Dimension Types

3.2.5 Contextual Ribbon Tab

When you use certain tools or select elements, a contextual ribbon tab appears. This
contains set of tools that relate only to the context of that tool or element. For
example, when you click the Wall tool, the Place Wall contextual tab displays,
showing a few panels:

Modify | Place W.

D & i plg = ﬁ - m@@@;
] k! r2 oo - e

PO ==, f AR

J"y

%o i" = -=| x| = o :
‘ Madify ‘ VIEW Measure Create Draw

Level 2 3000.0 | Location Line: Core Face; Extel | [#] Chain Offset: 0.0

We can specify whether a contextual tab automatically comes into focus or the
current tab stays in focus. We can also specify which ribbon tab displays when we
exit a tool or clear a selection.
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3.2.6 Project Browser

The project browser is one of the most important and frequently used parts of the

interface. It is used for navigating between different views inside the project. The

project browser shows a logical sequence for all views, schedules, sheets, families,

groups, linked Revit models, and other parts of the current project. As you expand

and collapse each branch, sub-views are displayed.

- To go to a particular view, double click its name in the project browser. The active
view name displays in bold letters.

- You can also right click on the view name and click rename.

- To delete a view, right click on the view name and click delete.

- To show the Project Browser, click View tab > User Interface panel, and select
the Project Browser check box.

1ac_basic_sample project,vt - Project Browser (2] = [

510, Views {all)
1= Floar Plans
Level L
oo levd 2
Level 3

Site

15+ Celling Plans —
Polevell

Level 2

Lo levdl 3 [

5 30 Views -
<o Aerial >

Fireplace
: Ground Appreach
i Kitchen
: Living Room
Sectional Persp
{30}
= Hevations (Building Elevation]
- Callout of North
i East
i i North
Joun
P West
(5 Seclions {Building S=ction)
Section 1
Gection 2
-+ Renderings
Legends
B SchedulesiQuantities
[0 Sheets (all)
@ B Families
=-fal Groups
Dezail
o Model
= Revit links
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3.2.7 View Control Bar

View Control Bar is located at the bottom of the Revit window above the status bar.

ﬁ:lf“ll Save Ornentation and Lock View

Restore Orientation and Lock View

Unlock View
18" =100 B0 (D Lk Ge T R FH Rl 9 e C5 mg G0 <
A B CDEFGH I JK L MNDO

It provides quick access to functions that affect the drawing area, including the
View scale, Detalil level, Model graphics style, shadows on/off, crop region on/off,
crop boundaries, etc. We shall study them in detail further in our later chapters.

View Scale

Detall Level

. Visual Styles
Sun Path Toggle
Shadows Toggle
Show Rendering Dialog

. Crop View Toggle
Show/Hide Crop Region
Temp Hide/lIsolate
Reveal Hidden Elements
3D View Lock
Worksharing Display

. Temp View Properties
Analytical Model Toggle

. Highlight Displacement Sets

OzZzZIrx« -~ xT@emMmmMmoQO®>
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3.2.8 Palette On/Off

If we subsequently close any palette, we can reopen it by

e Click View tab » Windows panel » User Interface drop-down

(BB GG - Autodesk Revit 2015 - Projectd - Flost Plan: 0 - Mech .
r ! — = - —— py e p— p— —— — 1]
Pl o8 8 Vaibiey Graphcs Ay TG ) Flan Viess © =) Dafting View [ Scheduies + 0 Sheet (5 G e O gl W 1

o (= y [N = ) 3 » wJ la wy h ]
| : iow e . Blender nCoed | 30 Sv:rlr om0 Eieation « Tz Dugheate View = ofs Seope Bax o Roiess R | . Cose O I Uses J
I Temghites ™ 55 Thin Lines [P Cut Prefie B Fender Gallesy View " g P Legenah = | Windowa Medden B l Muﬂl e
St = Graphiis v Creste Shert Campasitbon i

dapogation Bar

Properties X

r '] flaor Pan - O

Fioor flan 0 - Mbech = | R Edit Type

Sty J
St Bav - Worksety
Geaphics i . g Ot
Vit Seale
seValoe 15 [10C 2 I -
Displey Model  Normal | W Browser Organcatson
Detail el hhedum

Recent ey
V2R Keyvbosed Shorouts

3.2.9 Basic Tools

Modify Tools (Move, Copy, Align, Offset, Mirror, Rotate)

=] - | gz oo 7 —
b g; IE"-L Cope : Ebj ‘D:l &c“: Dg] DI{Q’ & . Jiessasssal
i C')—-l Cut ~ ‘&= 9,3 E — Eg m g2 =
Modify|  [THD y oy O2 =] Ty f . I
= B S & O i == s

Select = | Properties | Clipboard [ Modify

[ Geometry

«i»

Move: Select the object, click ; or M+V

o
Copy: Select the object, click 9 ; or C+O
]
Align: Click ] , select the reference element, select one or more elements to align
with the reference element; or A+L.

Offset: Select the object, click&, input the amount of offset, select the object,

and click at the side you want; or O+F.

|
Mirror: Select the object, click Dtg , and select the mirror plane; or M+M.

Rotate: Select the object, click O , and input the angel; or R+O.
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No ok~ wbdRE

3.2.10 Useful Shortcuts

Zoom In/Out: Directly use wheel on your mouse.
Temporary Hidden Objects: Select objects. Type “HH” on keyboard.

Show temporary hidden objects: Type “HR” on keyboard.
Rotate view. Hold “Shift” button and wheel of your mouse.
Hidden Object: Select objects, right click->Hide in View.

Set objects visibility/Override: Type “VV/VG” on your keyboard.
Tile views: Type “WT” on your keyboard.

MV ~ Move
RO ~ Rotate
CO ~ Copy
AR =~ Array
MM -~ Mirror

AL ~ Align
SL ~ Split
TR ~ Trim
OF ~ Offset
MD ~ Modify

VP -~ View Properties
PR ~ Element Properties

T<Spacebar> ~ Thin Line

VV = Visibility Graphics...
VG ~ Visibility Graphics...

DI =~ Dimension

WF ~ Wireframe
HL ~ Hidden Line
SD ~ Shading with edges

[Ctrl] + Z ~ Undo
[Delete] ~ Delete Object

WT ~ Tile
WC ~ Cascade

RP ~ Ref Plane

DL ~ Detail Line

TX ~ Text

GR ~ Grid

LL ~ Level

CM ~ Component Load
SA ~ Select All Instances
ZZ ~ Zoom to Region
ZA ~ Zoom All to Fit

ZF ~ Zoom to Fit

ZV ~ Zoom Out (2x)

UN ~ Project Units

MS ~ Mechanical Setting
ES ~ Electrical Setting

RR ~ Rendering

QObject Snaps

S50 ~ Snaps Off
S5C ~ Centers

SM ~ Midpoints
8| ~ Intersections
SP ~ Perpendicular
SN ~ Neatest

SE ~ Endpoints
$Q ~ Quadrants
ST ~ Tangents
85X ~ Points

WA ~ Wall

WHN ~ Windows

DR ~ Doors

Pl ~ Pipe

PF ~ Pipe Fitting

PA ~ Pipe Accessory
PX ~ Pipe Fixture

DT =~ Duct

DF ~ Duct Fitting

DA ~ Duct Accessory
LF ~ Light Fixture
SK ~ Sprinkler
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CHAPTER 4. LEVEL AND GRID

4.1 CREATING/MODIFYING LEVELS

Go to Project Browser and double click on the section/elevation view to add
levels.

1. Click Architecture tab > Datum panel > Level. (Keyboard shortcut 'LL")

2. Place the cursor in the drawing area and click.

Note: As you place the cursor to create a level, if the cursor aligns to an existing level
line, a temporary vertical dimension displays near the cursor.

3. Draw level lines by moving the cursor horizontally.

4. Click when the level line is of correct length.

a0

You can also use Ctrl+C of an existing level, Ctrl+V and entering level height to
create a new level.
These two methods are faster and simple way to create new level lines.

To change the elevation of the level line:

Click on the existing level ine > Click on the elevation of the level displayed in blue
color below the name > Write a new elevation value for the Level. The position of
the level will change according to the new dimension.

Main Floor Mai T

4

43600
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To rename the level:

Click on the existing level line > Click on the name of the level displayed in blue >
Write a new name for the Level. If you rename the level, the associated name for
the floor plan and the reflected ceiling plan update as well. Thus, you can also use
the Project Browser to rename the level, if desired. Click on the name of floor
plan/ceiling plan displayed in project browser > Right click and select rename >
Write a new name for the floor plan. Corresponding level name will also change.

To switch visibility of level symbols:

It is possible to have level symbols on both ends or either of the end of the level line.
To control the visibility of these symbols, select the level line > click on the Box
besides the level symbol. Check to see the symbol and uncheck to hide it.

Main Roof
51600

4.2 CREATING/MODIFYING GRIDS

Use the Grid tool to place structural grid lines in the building design. You can then
add columns/structural components along the column grid lines.

Adding Grids:

1. Open Plan view and Click Architecture tab > Datum panel > Grid.
(Keyboard Shortcut 'GR')

2. Click Place Grid tab > Draw panel, and select a sketch option.

3. Go to the drawing area and draw the grid line from its starting point to its end
point.

Revit automatically nhumbers each grid. To change the grid number, click the
number, enter the new value, and press ENTER. You can use letters for grid line values.
If you change the first grid number to a letter, all subsequent grid lines update
appropriately.

11
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As you draw grid lines, the heads and tails of the lines can align to one another. If
grid lines are aligned and you select a line, a lock appears to indicate the alignment.
If you drag the blue drag point of any one grid line, other aligned grid lines will also
move with it. If you wish to drag only one of the grid line than click on the lock again
to unlock it and then drag again.

QB | et P
k N o 3 | 7)|_i ." /
> . .\//\ /-\"'H_ ) T /®
) ® = @ N T | f / /
AN SN\ emTmiT e ;
\ A J 2N o \ )";”( T ! / i~ /
Nt N ‘\/’,/‘\' | ;f / RN ,
/ \\ /,//‘"‘< ‘\ \ Ai»f / \\"\/
O U e SN -
) X X PR / ‘\,:’
N N — /
/f)\’\/ \ 3 ] T /S ®
AN /'< >
o< ©®

Customizing GRID Lines:

You can customize grid types in the following ways:

e Change the line color, weight, and pattern 1, peperie =
Of the ent”'e gnd ||ne Family: [System Family: Grid '] Load...
Input the desired properties in Type R — e

. __Ranamem

properties of the GRID > end segment R
weight / color/ pattern. Pararcter Value !
Graphics A

e Hide center segment of grid lines to create e b

a gap, displaying only the end segments in e e
. . End Segment Pattern Grid Line
VIews: Plan View Symbois End 1 (Default) [ ]
. Plan View Symbols End 2 (Default)
Go to Type Properties of GRID > center Ron-Pian View Symbols (Default)  Top

segment > input None.

¢ Display the center segment of the grid line
using a different line color, weight, and
pattern:
Go to Type Properties of GRID > center

segment > input Custom. Center segment o || cense
weight/ color/ pattern titles appears. Input
the required data.
e To change the design, fonts and shape of the Grid Symbol, a new family of Grid
Head needs to be created. It cannot be changed from the properties.
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CHAPTER 5. LINK PROJECT

5.1 ABOUT LINKING MODELS

Linking models is primarily intended for linking separate part of buildings, such as
Architecture, Structure, and MEP models.

5.2 LINK A MODEL INTO CURRENT PROJECT

e Click Insert tab > Link panel > b (Link Revit).
e In the Import/Link RVT dialog, select the model to link.

- = ™
T
Look in: [ | Start project v] & B X B vews ~
> K Preview
Mame Date medified Type
| Qﬂﬂ IMPORT CAD.net 12/1/201514:05 Autodesk Revi
[ma01 ADD GRIDLINE & LEVEL.rvt 12/1/201514:19 Autodesk Revi
QDZ Link1F.rt 13/1/201511:01 Autodesk Revi m
El}?_ Link 2F.rvt 3/2/201511:02 Autodesk Revi

<

File name: 02 Link 2F.rvt

Files of type: [RVT Files (=:rvt) -

Positioring: | Auto - Origin to Origin

Select “02 Link 2F.rvt”, choose “Auto - origin to origin” as positioning method. Click
open and model will link into current project. Check if the coordinate is correct.
After linked the model into project, manual place it to the correct position by using
move, align tools.
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The three automatic options are more commonly used, and each has a specific
function:

Auto - Center To Center This option links the model from its center point to the center
point of your project. The center point is determined by the location of the model
objects within the file.

Auto - Origin To Origin This is the best option to use unless a shared coordinate
system is required. The origin of the linked model will not change if the model
changes size or shape, or even if building geometry is moved or rotated, so you wiill
be able to stay coordinated with the building when major position changes occur.
Auto - By Shared Coordinates This option should be used when a project requires
that common location coordinates be used. This is most commonly used on projects
that have multiple buildings because it enables you to keep the relationship
between buildings coordinated. If you link in a project that is using shared
coordinates, you can use the same coordinates for your model.

5.2.1 Link Property

Manage » Mange Links

After creating a link to a CAD format, DWF markup, or Revit model, you have several
options for controlling those links. In this dialog, all link/import files are shown, the
linkage property can be modified here.

r |
M Links
anage Lin| L&J
Revit | CAD Formats | DWF Markups | Point Clouds
T Reference | Positions .
Linked File Status e Mot Saved Saved Path Path Type Local Alias
02 Link 2F.rvt Loaded Overlay 02 Link 2F.rvt Relative
QK ] | Cancel | Help

&
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5.2.2 Reference Type

Reference Type has two types: Overlay and Attachment.

When you import a model that contains linked models, the nested links display
according to the Reference Type setting in their parent model.

The following image shows that Project A is linked into Project B (so Project B is the
parent link for Project A). The Reference Type setting for Project B is Overlay,
therefore when Project B is imported into Project C, Project A does not display.

Reference type for Project B
set to Overlay

.'

If you change the Reference Type setting for Project B to Attachment, when you
import Project B into Project C, the nested link (Project A) displays.

Reference type for Project B
set to Attachment

.'
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5.3 ABOUT LINKING CAD

Main functions to used linking CAD files as follows:

the details or elevations drawings, which created by AutoCAD, are linked into
the project and place them on sheets. These drawings can then be included in
the set of construction documents that Revit generates.

To link AutoCAD drawings from other disciplines to a project to use them as
underlay for your project views.

i i i i )
i i i [
! 1 [ ey T |
i i T i g
! =T }
O —
—TT i |
! i !
! i !
! i | #
! i —
| | I
i i i
| 1 I
s ST e B R e o ®
I i i
: ! W
| 1 ool
l i Y |
I ! \Y.
| | ki)
________________________________________ ! - _._._{D

Linking CAD could maintain a connection between an AutoCAD file and a Revit
project. Revit maintains a link to that file. Whenever the project open, Revit retrieves
the current, saved version of the linked CAD and displays it in the project. Any
changes to the linked file are displayed in the project.

When you link (or import) an AutoCAD file to a project, you can do the following:

Query objects in the file.

Hide or delete selected layers in the file.

Preserve or discard graphic overrides for linked files.

Make global changes to the graphic display of layers.

Make view-specific changes to the graphic display of layers.

When you link a file to a project, you can control whether the linked file is visible only
in the current view, or in all views. As a 2D drawing, the linked file is displayed only in
relevant 2D Revit drawings, such as floor plans. In a 3D view, the linked file is
displayed as flat, 2D shapes.
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CHAPTER 6. COPY/MONITOR MODELS

When multiple teams collaborate on a project, effectively monitoring
and coordinating work can help to reduce mistakes and expensive rework. Use the
Copy/Monitor tool to ensure that design changes are communicated across teams.

Click Collaborate tab = Coordinate panel » Copy/Monitor drop-down
»Ed (Select Link). Click “@ (Copy).

When you select a copied level, the monitor icon displays next to it to indicate
that it has a relationship with the original level in the linked model.

“ : g

| 2ual 1
T.0. Fnd. Wall

-300 -

S T R S N Ry S R . S, Q. S

\
A T.0 Fnd. wal ‘—"
300 ™

After you establish relationships between elements using the Copy/Monitor tool, you
can perform a coordination review to view and address any warnings generated by
changes to those elements.

Click Collaborate tab » Coordinate panel » Select Link

In host project ‘

Group by: Status, Category, Rule %

Message Comment

(=)~ New/Unresolved

- Lewels.
= MaintainPnsitinn

[ Level moved by 600 IPostpone| =l| Add comment

Accept difference
Move Level ‘Level 2

Show:
Postponed Rejected

How do I use Coordination Review?

Show ] { Create Report
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CHAPTER 7.  ANNOTATION

7.1 SPOT ELEVATIONS

Spot elevations display the actual elevation of a selected point. Spot elevations can
also display the top and/or bottom elevation of elements with a thickness. Top and
bottom elevations are available for elements in plan views.

A 1600
Elev: 1600 v 1280

You can place spot elevations on non-horizontal surfaces and non-planar edges.
You can place them in plan, elevation, and 3D views. Spot elevations are typically
used to obtain a point of elevation for ramps, roads, topo surfaces, and stair
landings.

Spot Coordinates
You can display the elevation of the selected point and indicator text in addition to
the coordinates.

N/S -348
{ E/W 680

Elev: 1600
Coordinates are reported with respect to the shared coordinate system.
Spot coordinates can be placed on floors, walls, topo surfaces, and boundary lines.
You can also place spot coordinates on non-horizontal surfaces and non-planar
edges. When you display the elevation of the selected point in addition to the spot

coordinates, you can place the spot coordinate in the same locations you can
place a spot elevation.
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7.2 DIMENSIONS

Dimensions are view-specific elements that show sizes and distances in a project.
There are 2 types of dimensions: temporary and permanent.

Revit places temporary dimensions as you place components. You create
permanent dimensions to define a particular size or distance. Each dimension type
can be modified, and the component that is dimensioned updates accordingly.

vE?E "{h'- * '\"’H @v WPD"',=
Modify  Home  Insert  A&nnctats Stucture Massing & Site

Modify | Aligned Angular Radial Arc Spot Spot Spot
Length Elevation Coordinate Slope

Select Dimension

Changing Temporary Dimensions to Permanent Dimensions

1. Select a component in the drawing area.

2. Click the dimension symbol [~Tthat appears near the temporary dimension. You
can then modify the properties of the new dimension and change its type.

Dimension Tools allows you to pick either individual references (default) or entire
walls. When the Entire Wallls option is selected, click the Options button to modify the
Auto Dimension settings. In this example, we have chosen to dimension opening
widths as well as intersecting walls. The dimension string shown was placed with a
single click on the exterior wall!

L 1 L 1 L 1 o 1 o

Medify | Place Dimensions Wall centerline = Pick: Entire Walls -

Properties » (Individual References

J
Auto Dimension Options @ |

Select references:

gpenings

(") Centers

(@) widths

[] Intersecting Walls

[ ] intersecting Grids

I R T A I I B A T
oK Cancel . 3
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7.3 USING TEXT

The text object consists of a resizable field into which you can enter text with
optional features including leaders, bullets, or numbers.

m (T

Al-A

1 Click Annotate tab » Text panel » & (Text). "

(Il
i1
il

fumn i

I
The cursor changes to the text tool ! A.

-r|
o
=
=
o
~+

2 On the Format panel, select a Leader line option:

No Leader (default)

One Segment

Two Segments

Curved - to change the curve shape, drag the elbow control.

REMOVE EXISTING WOQOD
WINDOWS. STORE ON SITE.
CLEAN EXISTING MASONRY

OPENING. SAND PATCH /o—iCAST IN PLACE jj
MORTAR AS NEEDED USING ¢ [CONCRETE (03 30 00) |

TYPE-N MORTAR AND COLOR

APPROVED BY ARCHITECT. CAST IN PLACE ?
REPLACE EXISTING WOOD {CONCRETE (03 30 00) —,—O °
SILLS WITH CAST STONE. | \

PROFILE TO MATCH.

Grips

The round grips on either side of the text box allow you to resize the width of the box.
Move

There is a move icon that appears in the upper-left corner of the text box.

Rotate

The upper-right corner shows a rotate icon. Clicking this icon allows you to rotate the
text box as you would any object in a project.
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7.4 ABOUTTAGS

Tags can be created for any category of Revit model element to report information
about the element on sheet views. A tag is 2D annotation family, which can contain
a combination of labels and linework, much more useful than plain text. Labels
update automatically when the parameters of an element are changed.

Edit Label ? X

Select parameters to add to the label. Parameters will be combined into a single label.

Enter sample values to represent this label in the family environment. [ Jwrap between parameters only

Category Parameters Label Parameters
Select available fields from: Parameter Name Spaces| Prefix | Sample Value | Suffix |Break|
Walls 1 |Type Mark 1 1t
Absorptance A =
Assembly Code

Assembly Description
Assembly Name

Comments

Cost

Description

Family Name

Fire Rating

Heat Transfer Coefficient (U)
IfcGUID

Manufacturer

Mark

Model v

]

In addition, we can load multiple tags for every category family.

7.4.1 Tag by Category

Use the Tag tool to attach a tag to a selected element. A tag is an annotation for
identifying elements in a drawing

Annotate tab > Tag panel > 5@ (Tag by Category)
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7.4.2 Tag All Not Tagged

If some or all elements in a view do not have tags, you can apply tags and symbols
to untagged elements in one operation. Tag All Not Tagged

Select at least one Category and Tag or Symbol Family to annotate
non-annotated objects:

All objects in cument view

If you do not select elements, the Tag All Not Tagged tool @ on st ovts ncurent vew

[ Include slements from linked files

will tag all elements in the view that are not already Category Loaded Tags
Room Tags M_Room Tag : Room Tag
tag g e d ) ISpdn Direction Symbal M_Span Direction : One Way Sl
Stair Landing Tags M _Stair Landing Tag
||-.H-:| |stair Run Tags M_Stair Run Tag : Standard
[ Cllck Annotate tab ) Tag panel ) Tag A”_ .Sldil Support Tags M_Stair Support Tag
Stair Tags M_Stair Tag - Standard
|structural Framing Tags M_Structural Framing Tag : Box
[View Titles M_View Title
|wall Tags M_Wall Tag : 12mm
[ieader Leader Length: 127 mer
Tag Orientation: Horizontal
0K Cancel Apply Help

The Tag All Not Tagged dialog displays.

e Specify the elements to tag.
o To tag all visible elements in the current view that do not have tags, select Al
objects in current view.
o To tag only those elements you have selected in the view, select Only
selected objects in current view.
o To tag elements in linked files, select Include elements from linked files.
e Select one or more tag categories.
0 By selecting multiple tag categories, you can tag different types of elements
(such as detail items and generic models) in one operation.
o To select multiple categories, while pressing shift or Ctrl, select the desired
categories.
e Select Leader to attach a leader to each tag
o For Leader Length, enter a default leader length.
o For Tag Orientation, select Horizontal or Vertical.
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CHAPTER 8. ABOUT PLAN VIEWS

In a 2D view, Revit provided to display a floor plan, a reflected ceiling plan, or
structural plan.

The floor plan, reflected ceiling plan (RCP) and structural plan view are the default
view in a new project which depend setting in project template. Plan views are
created automatically as you add new levels to your project.

Floor Plan Views

LY

Reflected Ceiling Plan Views

:—

Structural Plan Views
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8.1 CREATE AN ELEVATION VIEW

Use elevation views to look at a project from different locations, either exterior or
interior.
Click View tab = Create panel » Elevation drop-down » f* (Elevation)

To set different interior elevation views, highlight the square shape of the elevation
symbol, and click. The elevation symbol displays with check box options for creating
views, as the following image shows.

O

|||||
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8.2 CREATE A SECTION VIEW

Click View tab = Create panel » & (Section).
Click when you reach the end point of the section. The section line and the crop
region appear and are selected.

F
0 Yo o
- -
{@\ﬂ\ T ‘ G

To open the section view, double-click the section header, or select the section
view from the Sections grouping of the Project Browser.
The section view changes when the design changes or the section line is moved

=

ha Il
i
[T

Hold button and move mouse bo SE
ko Zoom, Haold Shift key o Spin.

| - '

e wiew, Hald Ced kg
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8.3 CREATE A CAMERA VIEW

Click View tab » Create panel » 3D View drop-down = Camera.

Click once in the drawing area to place the camera, and click again to place the
target point

In 3D View > Select =1 "Full Navigation Wheels"

You can use Full Navigation wheels for both viewing an object and touring a

building.

8.4 CREATE SECTION BOX

Use a section box to define the part of the 3D view to export

Go to 3D View, In Properties > Extents > Tick "Section Box"
You can cut the model by using the section box

Properties x
@ 3D View -
3D View: Main Roof Section 1 v] Edit Type
Show Original .
[ Edit...
[ Edit...
Architectural
Show Hidden Lines By Discipline L
Defauit Analysis Display Style None
Sub-Discipline HVAC
Sun Path [l
Identity Data
View Template <None>
View Name Main Roof Section 1

Dependency

Independent

Title on Sheet

Extents
Crop View

Crop Region Visible

Annotation Crop

Far Ciip Active

h

Section Box

066105

1275431

Adjusting

Show All

New Construction

¥

Ta
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8.5 ORIENT A 3D VIEW

Using the ViewCube, you can orient a 3D view to any plan, elevation, section or 3D
view in the project.

To orient a 3D view to another view:
1. In a 3D view, right click the ViewCube.
2. Select Orient to View and then select the view type and name.

@]

Floor Plans »

Elevations »

»4 q’ P.
,"J.n’/ @ wISH] O,
Y Go Home

Save View
Lock to Selection

Toggle to Perspective-30 View
Set Current View as Home

Set Front to View

Reset Front

Show Compass

Orient to View

Orient tn a Directinn

Section: Section 1

3D Views 3

Help...
Options...

Home
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CHAPTER 9. VIEW PROPERTIES

9.1 EXPLORING VIEWS AND MODIFYING VIEW PROPERTIES

On a view, without selecting anything, the property shows the view properties of
current view.

. View Range X
9.1.1 View Range _
Primary Range

Within the view properties of any plan view, Top: Asociaed lewl (W2)  v|  Ofset:
you can Set the V|eW Range Wlth V|eW Cut plane: Associated Level (L02) Offset:
Range, you can control the specific | ="  feeesiesiom o
geometric planes that define the boundaries | Vevbet

. . Level: Associated Level (L02) ™ Offset: -m
of each view. These boundaries are set by
defining the exact cut plane as well as the | ‘oo
top and bottom clip planes. o Aoy | [ Concel

Every plan view has a property called View Range, also known as a visible range.
The view range is a set of horizontal planes that control object visibility and display in
the view. The horizontal planes are Top, Cut Plane, and Bottom. The top and bottom
clip planes represent the topmost and bottommost portion of the view range. The
cut plane is a plane that determines at what height certain elements in the view are
shown cut. These 3 planes define the primary range of the view range. View depth is
an additional plane outside of the primary range. You can set the level of view
depth to show elements below the bottom clip plane. By default, the view depth is
coincident with the bottom.

How it Works:
= 02 -_F!EJDE " Level Above "‘;”"‘: e
TOp ( 10 D !':' - IR Offset.
Ceiling :-.=

. = -
&
o«
b
£ -~ Cut Plane
@

'_0'1 -E'ng'}'; ‘. Associated Level

View Deph
)

 Level

Floor Plan Diagram

Page 31



Building Information Modelling - Building Services

=
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=
\ Ltever 03 - Floor r— =
s e " Lew eiAbove‘
- SO 4 ’T‘-‘p( I H:‘w bove (Bl Pow) =]  Offmt T E
( ; N \\ f . Cut plane: Assocuted Level (52 - Poir = Offee T E
- Ceiling : re
% J N ateom: Offset:
E\;_‘ v\::m Level dbove (3 - Fioor) Offiets . 7 &
£ ‘ —
o

_ Cut Plane/Bottom

= 4 = 02 FIOOCH 9 Associated Level

Reflected Ceiling Plan Diagram

9.1.2 Depth Clipping

Make view adjustment to view parts of a model below the cut plane.

To activate this feature using the Depth Clipping parameter for the plan view. The
back clip plane is defined by the View Depth parameter, which is part of the view’s
View Range properties. Plan views include floor plan views, reflected ceiling plan
views, detail plan views, and callout plan views.

The following image illustrates the back clip plane, showing (1) the cut plane, (2) the view
depth, (3) the plan view with the wall below Level 3 clipped, and (&) the plan view with

the wall below Level 3 viskie, The following image shows (8) the cut plane and (8) the view depth for this model, and

the resulting plan view representations for the Depth Clipping parameter options: (7) Clip
without line, Clip with line, and No clip.

They will display and are not cut.

I_H - @
= i H1 +-®
@ i | — [ m]
* * * *
® 4 H . =)
* ’ * *
= 'le_'- —— — — =
® O m O O
Plan regions respect the Depth Clipping parameter setting of their parent view, but follow
[ their own View Range settings.
@ |
| 3 2 Elements that have symbolic representation in certain views (such as structural beams) and
! P non-cuttable families are not affected when you cut a plan view by the back clip plane.
|
|

This property does affect printing.
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9.1.3 Object Visibility

Click Edit on Visibility/Graphic. Or click “VV” on keyboard. Open a window like
bellows,

Visibility/Graphic Overrides for Floor Plan: Level 1

Model Categories | annotation Categories | Analytical Model Categories | Imported Categories | Filters
Show model categories in this view IF a category is unchecked, it will not be visible,
Fiter list:
ProjectionySurface Cut -
Wisibility Halftore | Detail Lewvel | —
Transparency Lines Patterns
Air Terminals O By Wiew
Areas O By Wiew
Cable Tray Fittings O By Wiew =
Cable Traps O By Wiew
Cazawork O By Wiew
Ceiings O By Wiew
Colurning O By Wiew
Communication Devices O B Wiew
Conduit Fitings O By Wiew
Conduits O By Wiew
Curtain Panels O By Wiew
Curkain Systems O By Wiew
Curtain wall Mullions O By Wiew
Data Devices O By Wiew
Dretail Items O By Wiew
Dioors O By Wiew
Duct Acceszones O By Wiew v
Crverride Host Lavers
all ] [ None ] [ Inwert ] [ Expand Al ] [t Line Styles
Zategories that are not overridden are drawn
according ta Object Style settings.
CoJles)

¢ Highlight a category row. Click the Override button for the line or pattern to edit.
e Click Apply to view your changes, and click OK to exit the Visibility/Graphics
dialog.

For annotation and imported categories, you can only override projection and surface
display.

For lines, edit the line weight, line color, and line pattern.

For patterns, edit the fill color and fill pattern. (Optional) Select the Halftone check box next
to a category to blend the line color of an element with the background color of the view.
This produces a lighter shade for the line color.

For model categories, you can also select a detail level at which to display the element
category. The detail level of the category overrides the detail level of the view. For example,
you can set a wall to display at medium or fine detail level to see its structure, even if the
view detalil level is set to coarse. You cannot set the detail level for subcategories. They
inherit it from their parent category.
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9.2 CREATING A FILTER

1. Click View> Filters. Open a dialogue like follows,

=

[D1¥ Ducts
Filker 1
Interiar

Filters
Filters Categories Filker Rules
|kteriar Seleck one or more categories to be . ) =
DI Ducts included in the Filker. Parameters Filter by: |_§nnne) X | E
commaon ko these categaries will be
LEL available for defining Filker rules,

Filker list: t:shgw all= w '

[JHide un-checked cateqories

Air Terminals

Analytical Beams

Analptical Braces

Analytical Columng
Analytical Floors

Analytical Foundation Slabs
Analptical |zolated Foundati..
Analytical Links w

< >
ID ﬁ l Check all ] [ Check Mone ]

1]

OooOooooono

c*

If you are creating a new filter, in the Filter Name dialog, enter a name for the filter.
If you are duplicating an existing filter, the new filter displays in the Filters list.

To rename the filter, click the name, and click (or right-click the name, and click

Rename).

2. Under Categories, click one or more categories to include in the filter. The
categories that you select determine the parameters that are available in the
Filter By lists. For fresh air duct, the category will select Duct, Duct Fitting and Air
Terminal.

3. Under Filter Rules, Select the filter operator from the following options:

e Equals. The characters must match exactly.

e Does not equal. Excludes everything that does not match the value you enter.

e |s greater than. Looks for values greater than the value you enter

e Is greater than or equal to. Looks for values greater than or equal to the value you
enter.

o Isless than. Looks for values less than the value you enter

¢ Islessthan or equal to. Looks for values less than or equal to the value you enter.

¢ Contains. Selects a character anywhere in a string.

o Does not contain. Excludes a character anywhere in a string. etc
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Here, we use Comments Equals to FAD to filter the fresh air duct and air terminal.
Select Duct and Duct Fittings from categories and define Filter Rules, Comments

Equals FAD.

Filters

Cateqories

Interiorn
DI Ducts

Fresh Air Duct

[ mE

Select one or more categories to be
included in the filker, Parameters
common bo these cateqories will be
available For defining Filker rules,

Filter list: | <show all= w

[JHide un-checked categaries

: Doors ”
Duct Accessones T
Dhuct Fittings =
Duct Insulations
Duct Linings
Duct Placeholders
Duct Systems
Diucts o
< i " [

REERERRERCO

[ Check All l [Checkl"-.lune l

Filter Rules

Filker by |Cu:umments

|equab

|MD

And: |{nune]l

[ ol ] [ Cancel l [ Apply

Help

9.3 APPLYING A FILTER

After create filters, open a plan view or 3d view, use keyboard click VV.

Visibility/Graphic Overrides for 3D View: 3D

Model Categories | Annotation Categories | Imported Categoriesl Filkers |Revit Links

Marme Visibility

Projection/Surface Cut
Halftone

Lines | Patterns Lines Patterns

Transparent

iHydronic

Fresh air Duct
Exhaust Air Duct
Cable Tray

Fresh ‘water Fipe
Fire Semvice Fipe
Flush ‘W ater Pipe
Town Gas

Add ] [ Remove

All document Filkers are defined and
modified here

YCHEYEEERHIEES

J o

L e

EditjMess. ..

J o

ses
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Click Add. Open the dialogue like this.

Add Filters x|

Seleck one or more filters toinsert,

Chiller Water Pipe EditfMew, ..

Drarneskic

Darnestic Cald Water
Domeskic Hat Wwater
Inkerior

Mechanical - Exhaust
Mechanical - Return
Mechanical - Supply
Sanitary

[ ik l [ Zancel ] [ Help ]

Select the filter or add new filters. Click ok and set the colors and pattern.

9.4 CREATING A FILTER TEMPLATE

Click View > View Templates drop-down.
The View Templates dialog displays.

M View Templates E|
Wiew Templates View Properties
Discipline Filker: Mumnber of views with this template assigned: 0
|<:a||:> Vl Parameter ; Value . Include | ”~
View Scale 1:100
View bvpe filter;
T Dizplay Model Marrmal
Detail Level Fine
Hmress Parts Visibility Show Original
trchitactural Plan ¥/G Overrides Madel Fdt. I
Site Plan Yis Overrides Annokation [ Pt |
Structural Foundation Plan WiG Overrides Analytical M Fdik,, |
Structural Framing Plan YIG Overrides Import  Fdit.. 1
mﬁ_ Y/ Overrides Filters  Fdt.. 1
IG Overrides RVTLiInks [ Edit,, |
Model Display [ Edt.. |
Shadows = T
Lighting L Edt. |
Photographic Exposure [ Edit,, |
Underlay Qrientation Plan 1
Wigw Range I = T
Qrientation Project Morth
Phase Filter Shows All
M
I ] Discipline Mechanical ¥
o I ow ]

Tip: If a view has been set up all the filters, this template will remember its setting.
When applying template to other view, the filter will automatically change to
template filter setting.
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9.5 CREATING A SCOPE BOX

Use a scope box to specify the views in which the datum elements will display.
When you add grids, levels, and reference lines to a project, they can display in
more views than desired. For example, when you add grid lines to a plan view, the
grid lines display in all plan views of the model. However, you may want the grid lines
to display in only certain views.

You create scope boxes in plan views only. After a scope box is created, you can
change its size and position in a 3D view.

1. In a plan view, click View tab > Create panel > 'D%' (Scope Box).

2. On the Options Bar, enter a name and specify a height for the scope box, if
desired.

3. To draw a scope box, click in the upper left-hand corner to start the box. Click in
the lower right-hand corner to finish it.

4. When you draw a scope box, it displays drag controls, which you can use to
resize the scope box. You can also rotate the scope box using the rotate control
Oand the Rotate toolo.

Tip: You can also change the name of the scope box after creating it. Select the
scope box, and on the Properties palette, enter a value for the Name property.
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CHAPTER 10. CREATION OF BILL OF MATERIALS

10.1  ABOUT SCHEDULE

One of the uses of BIM, and increasingly a deliverable, is that what is on drawings
matches what is in schedules. Revit can provide overviews of various information
contained in the model.

The creation of bill materials can be achieved by the function of Quantity Schedule

and Material Take-off Schedule.

¢ Quantity Schedule can count any data from the model. It can be wall schedule,
to show wall length, wall area, or wall volume. Revit can calculate values for you
in these schedules, based on the properties of model and formulas provided. For
example, calculate the area and length or count the number of wall.

e Material takeoff schedules list the sub-components or materials of any Revit
family. They have all the functionality and characteristics of other schedule views,
but allow to show more detail about the assembly of a component. Any material
that is placed in a component within Revit can be scheduled if material is
applied.

te  View Manage Add-lns BIM One  Modify (+ )~

SOCCD A B % =

Section Callout Plan _ FElevation Drafting Duplicate  Legends | Schedules | Scope
” View View M

- -

Vlew Views Box

Create

10.2  CREATING A QUANTITY SCHEDULE

e Click View menu > New > Schedule/Quantities, or on the View tab of the
Design Bar, click Schedule/Quantities.

¢ Inthe New Schedule dialog, select a component from the category list. A default
name appears in the Name text box, which we can change as necessary.

e Select Schedule building components.

e Specify the phase.

e Click OK.

¢ In the Schedule Properties dialog, specify the schedule properties.

e Click OK.
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10.3 CREATING A MATERIAL TAKEOFF SCHEDULE

Click View menu > New > Material Takeoff.

In the Material Takeoff dialog, click a category for the material takeoff schedule,
and click OK.

In the Material Takeoff Properties dialog, for Available Fields, select the material
attributes.

Optionally, sort and group, or format the schedule.

Click OK to create the material takeoff schedule.

The material takeoff schedule displays, and the view is listed in the Project
Browser under Schedules/Quantities.

10.4  CUSTOMIZE SCHEDULES

To create a more workable Schedule it can be useful to format the Schedule. We
can filter fields, calculate totals, etc.

In the properties window of the Schedule, by clicking any of the Edit buttons the
Schedule Properties window opens.

10.4.1 Formatting Schedules

There are several choices available for formatting the look of the schedule.

Specify the order and type of properties to display.

Create totals

Create your own custom properties, which you can then include in the schedule
Apply phases to a schedule

Set conditions to apply background color to cells in the schedule in order to
verify design parameters are met.

In the Fields tab we can change the Fields you would like to use in our Schedule.

In the Filter tab, we can use filters to see only certain types of information in a
schedule.

e We can create up to 4 filters, and all filters must be satisfied for the data to
display.

e Many types of scheduled fields can be used to create filters. Types include
text, number, integer, length, area, volume, yes/no, level, and key schedule
parameters.
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Filtering is not supported for the following scheduled fields:

e Family

* Type

e Family and Type

e Area Type (in area schedules)

e From Room, To Room (in door schedules)
e Material parameters

In the Sorting/Grouping tab you can sort our Schedule. You can also add blank lines
between sorted categories. And you can choose to calculate totals. Un-checking
the Itemize every instance will group the values in a sorted category. NOTE:
grouping the values will leave some of the values blank. You will need to change the

Formatting of these Fields (see next part)

In the Formatting tab you can change the formatting of the fields in our schedule.
The most important item here is the Calculate totals option for some of the fields.
Checking this option will calculate the totals of grouped values.

10.4.2 To add a calculated value:

Formulas are used to calculate values (i.e. total costs).

e Click the Calculated Value button and give this value a useful name (i.e. Total
Cost). Choose the right type of value from the drop down menu (in this case

Currency).

e Click the ... button behind the Formula field to see the fields that can be used for
the formula. Create the formula by clicking the field you want, type the
mathematical operator (+, -, *, /, etc.), click another field or value, a

mathematical operator, etc.

Just make sure you end the formula with dividing by
the number of units (in this example a price per
meter is used and the length is in mm, so you have to
divide by 1000. If Cost would be per m? and you'd
use the area (areas are in m2) you would have to
divide it by 1 to get the cost per one wall.

Calculated Value

MName:

Formula:

@ Formula

Total Cost

_ Percentage

Disdipline: ICommon

Type: ICurrency

Length™*Cost/1000

Ok

] I Cancel

|
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10.5 EXPORT TO MICROSOFT EXCEL
A Schedule can be exported to Excel to do further calculations or exchange data

with non-Revit users.

e Click the Application Button > Export > Reports > Schedule
Choose a path and a file name to store the TXT file.

R Export Schedule =
saveir: | | RewitProject -] = B ¥ vewm -

i «| | Name e Date modified Type Size
- Thiz folder is empty.

Fiepame:  Bienmanden. oot -

-] Flesof e pemted text 00 7]

> Click Save.
Leave the settings as they are.

Export Schedule @

Schedule appearance
Export column headers
() One row
(@) Multiple rows, as formatted

Export group headers, footers, and blank lines

Qutput options
Field delimiter: (tab) -
Text qualifier: :}
[ OK ] l Cancel
> Click Ok.

Open the Schedule in Excel

File » Open...

Set Files of Type to Text Files (*.prn;*.txt;*.csv)

Browse to the location where you saved the TXT file. Select the file.
Click Open

Leave all the settings as they are and click Finish
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CHAPTER 11. PREPARING DRAWING AND SHEET

11.1 CREATE DETAIL VIEW

There are 2 main types of views you can create for detailing: detail views and

drafting views.

e A detail view contains elements from the building information model.
e A drafting view is a sheet of paper that is not directly associated with the building

information model.

MNew Drafting View

Name: MEP Installation Detail

Scale:

Scale value 1:

11.2 MANAGE DETAIL LIBRARY

e Saving a drafting view as a file allows to putitin a location where build a library
of details and diagrams that can be accessed for use on other projects.

e Centralize all drafting view into a detail library by insert view from file function.

e Organize detall library in any manner that suits workflow or processes.

Insert 2D Elements

Views:

Select a view which contains 2D view spedific elements. These elements will be placed in the current view and on the dipboard.

Preview:

<none

Drafting View: Bottom Rung - Center Hung
Drafting View: Bottom Rung Mono-Tray
Drafting View: Cable Tray Wall Penetration
Drafting View: Top Rung - Center Hung
Drafting View: Top Rung Mono-Tray
Drafting View: Wal Rack Cable Tray
Drafting View: Wal Rack Detail

Drafting View: Wal Rack Double Tier Detail

=]

Page 42



Building Information Modelling - Building Services

11.3 IMPORT CAD

If you have already done a conceptual design in AutoCAD (or other CAD programs),
then you can import a CAD file into REVIT.

Difference between Link & Import

Linking CAD means the CAD file has a relative relationship with Revit project, when
CAD drawing is updated, the linked CAD drawing in Revit can be updated
simultaneously.

Importing CAD file means the CAD drawing was pasted it directly into the Revit
model, you can define the visibility of CAD file of its layers. And you can set the
visibility of CAD drawing in different Revit views. In order to maintain the CAD
drawing even when the Revit model was relocated, Import tool is suggested.

e Click Insert > Import CAD >choose the CAD drawing from browse.

Inzert  Annotate  Analyze  Massing & 5ite Collaborate View  Man

By BB (3 B e i

t Manage (Import|Import  Insert Image Manage Load L

1 Links CF gbhXML  from File Images Farnily 1
Import CAD |
Imports vector data from other CAD programs to the Revit
project. =
You can import data stored in the following CAD formats: DWG,
DXF, DGM, 5AT, and SKP.
Press F1 for more help

CAD Details

e One of the primary benefits of Revit is the ability to reuse CAD drawings. Making
the transition to Revit can use CAD details and diagrams in your Revit projects,
and re-create in Revit format to build a new library of details for use on projects.

e Converting CAD details to Revit reduces the number of CAD files have to link into
projects, which helps improve file performance.
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11.4 CREATE AND PRINT SHEET
11.4.1 Creating Sheets

Revit can produce construction documents of the same quality that we have grown
accustomed to in traditional CAD systems.

S ) = = - Qg
L) T
3D Plan Drafting _ legends  Schedules Sheet View Title Revisions Guide
View v Views T View v v Block Grid

| Create | Sheet Composition

¢ Sheet features that allow to combine a Titleblock and create construction
documents from model which can include the schedules, details, diagrams, plan,
section, and elevation.

¢ Titleblocks are a unique family type within Revit. A titleblock typically contains
information about the project in general along with information specific to the
items shown on the sheet. The most effective way to provide information on a
titleblock is by using parameters.

¢ The use of parameters lets you make changes in a single location that updates
all of your sheets in the project.

B ' New Sheet X

Select titleblocks: Load...

A0 metric
A2 metric
A3 metric
A4 metric
None

{\ AUTODESK

Owner

Project Name

Unnamed

0001

o Issue Date

oran oy Author

Checker

A102
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11.4.2 Preparing a Sheet

A sheet can be added one or more views of a building, including floor plans, site
plans, ceiling plans, elevations, 3D views, sections, detail views, drafting views, and
rendered views. Each view can be placed on ONE sheet only.

Note: Legends and schedules can be placed on multiple sheets.

To add views to a sheet

e Open the sheet.

e To add a view to the sheet, use one of the following methods:

o In the Project Browser, expand the list of views, locate the view, and drag it
onto the sheet.

o Click Viewtab > Sheet Composition panel > £ (Place View). In the Views
dialog, select a view, and click Add View to Sheet.

e Asyou move the cursor over the sheet in the drawing area, a viewport for the
selected view moves with it. Click to place the viewport in the desired location.
Use the Align Views on a Sheet for precise placement on sheets. Use Snap to
Sheet to snap between datums in the model viewport and annotations on the
sheet.

e If needed, you can modify the individual views on the sheet as follows:

o To change the view title that displays on the sheet, double-click the title, and
edit it.

o To move the view to a new location on the sheet, select its viewport, and
drag it. You can align views to grid lines for precise placement.

In additional,
e Change the scale of the view. Clr)
e Add dimensions to the view.

e Add text notes to the view.
e Pan the view. B,

fre—r—n Y
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11.4.3 Printing Sheets and Views

To streamline the printing process, we can create and save print setups for different
type of print jobs. We can also create and save sets of views/sheets, so it is easy to

reprint a set later.

e There are so many types of printers and print drivers s ae[
that it would be difficult, if not impossible, to describe [ e
print settings that would work for everyone on every G oom
project. The best thing that we can do to make our =g
printing tasks easier and more efficient is to take a o ~n
sample project and experiment with different print .
settings until the desired results are achieved. =

e Any of the views in your project can be printed, except = ™ .
for schedules. A schedule would have to be placed on g, .
a sheet so that the sheet could be printed. =

e The Name drop-down list at the top is for saved print s
setups. Once you have established the settings that -

[

produce the desired print quality, you can save the

setup for future use.
e In the Print Range section, choose to print what is currently visible in the drawing

A LS B

Prints and previews the current drawing ares or
sebected views and sheets.

Options Exit Revit

area or the currently open view, or you can select views and sheets to be printed

e Filter the list of available views and sheets to show only views or only sheets by
using the check boxes at the bottom of the dialog box.
e Once chosen a set of views or sheets, save the selection set for future use.

e The Name drop-down at the top of the dialog box lists all the saved selection

r 3
Print (9 View/Sheet Set (9 oo
Printer
Name: [<in-session> i ] Si
Hame: [adobe poF v] [ Ppropertes.. |
Status: ik [7]3D View: 3D Plumbing -
Type: ‘Adobe PDF Converter EHD th‘EW: {30} e
Drafting View: Drafting 1
. =
\CNhere. . Documents\*.pdf Print to file [C|Drafting View: Drafting 2 R
omment: [C]Drafting View: MEP Installation Detail en
- [C|Elevation: East - Mach
ge [|Elevation: East - Plumbing Dele
@ Combine multiple selected views/sheets into a single file []Elevation: North - Mech
Create separate files. View/sheet names wil be appended to the specified name DE‘EVEt!U“: North - Plumbing 3
levation: South - Med!
[CElevation: South - Mech Check Al
Elevation: South - Plumb
Name: H:\ACID\Ex_Files_Revit_MEP_2015\Exercise Files\Starting a Project\Link [l Elava on: sou urmong
[|Elevation: West - Mech Check None
[]Elevation: West - Plumbing
Print Range Options [CIFloor Plan: 1 - Fire Service
. 1 [CIFloor Plan: 1 - Mech
@ Current window
] 5 [C]Floor Plan: 1 - Plumbing
@ visble portion of current window Bevere o Suied .1 .1 .1 [FIFloor Plan: 1 - Pulumbing Test
i Collate i~ Ler La []Floor Plan: 2 - Mech
© Selected views/sheets — [CIFloor Plan: 2 - Plumbing
. 5 Reflected Ceiling Plan: 1 - Ceiing Mech |
e Default gn.n. —_-a F.:I:_% Al F.:I:_% oL
Select
[¥]sheets ¥ Views
Printing Tips ] l Preview l 0K ] l Cancel ] l Help
[ oK ] [ Cancel ] [ Help
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