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Model Checking Tag Team: Revit vs Navisworks vs
Solibri

Owen Slootweg , Bimforce

Class Description

A key aspect of any BIM process it is how to keep your BIM in shape. Most project teams
rely on a specific software tool to keep t he BIM in shape. However, is a single software
always the right solution? Or should the Model Checking part of a BIM project be filled

in based on the actual project scope and workflow? This lecture will discuss three of the
major software solutions used t o perform Model Checks: Revit Model Checker,

Navi swor ks Manage and Solibri Model Checker.
cons which will be di scussed. Each tool al so

demonstrated. But more importantly: this lec ture will discuss ways of choosing the right
tool for the job. Attendees will learn how to assess a project setup and set up a Model
Checking strategy that ultimately will span multiple levels of Model Checking, based on

the project phase, desired results  and parties involved in the project.

Key Learning Outcomes:

1. Learn the major differences between different model checking software
2. Learn the unigue features of each model checking software and how to leverage
them

3. Learn to assess a prchgose the right software acsocdmglye a n d
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About the Speaker:

Owen began his career as an architect at Oosterhuis Lenard
where he designed and engineered complex shapes. During
his studies, at TU Delft, he completed Virtual TU Delft. This was
an o nline interactive 3D model of the TU Delft campus. At the
department Hyperbody, faculty of architecture he did

research on real -time BIM. Also, he was a teacher of Msc
students at the faculty of architecture of Delft University of
Technology . From 2011 to 2016 he worked for cepezed as an > &..
architect and BIM manager . Currently he is working as a BIM o
consultant and Information specialist at Bimforce
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1. Model Checking Types

Model checking can be done in several different ways, serving several different

purpo ses. Before starting any kind of checking you will have to decide what the goal is

of you r specific check. The three Model Checkers we are about to look at, are able to
answer questions about your model in the range of: Did | model properly? Are all the

ne cessary parameters filled out? Is my model ready for export? Is my model ready for its
weekly upload to the PIM environment? Will the design pass the building legislation?
Where, in general, your goal would of course be to get a positive answer to these

gu estion s.. In order to be able to answer these questions they have to be disseminated
into a series of manually created or  pre -set rules, which will then need to be passed by

all of your building elements  or a filtered selection of them . In order to create a little bit
of structure for the reading and understanding of this handout we will establish a
differentiation in the following model checking types , Which can be used separately or
combined, depending on your particular goal ().

Geometry check

Perhaps the most elemental of all model checking types you can perform is the
Geometry check. This is all about the  shape/form and presence of building elements
that have been modelled, disregarding any kind of data or information that has been

added to it. Exampl es of a geometry check can be:

9 Clash detection :a check on whether or not the geometry of different building
elements intersect each other or near each other within a given margin

91 Doubles checking : a check on duplicates in the same place (which is in esse nce
a 100% geometry clash)

1 Presence/absence of certain building elements : a basic check on what has
been modelled or what is missing

1 Distances between elements

Data consistency check

A second, almost equally important checking type is that of the data. In most cases, a
model will ha ve parameters that are  governed by its authoring software , in distinction
to the parameters that the user has to fill out manually. Since the software maintained
parameters are in essence always correct (or at least consistently given a value), they

will not likely need to be checked for consistency. For instance think about the length
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and area of a wall, which  are automatically controlled by Revit. These are always
consistent and ¢ ould be used for a requirements check (see below), but checking
them to see if they are filled out properly is kind of pointless. So, this leaves us with the

user-defined parameters as well as the parameters which would be ready availably
from within your authoring software, yet not governed by it. The latter ones being for
instance: Revitds Assembly Code, Description, Com

These user parameters are viable for a consistency check, since they are likely to
contain errors, or could have been left blank in cases where they should not have
been. The follow consistency checks can be done:

1 Presence/absence parameters : have certain parameters been added to the
model that are needed for the project?
1 Value check : are parameter values empty or filled in ?
9 Value correctness : is the value correct or within a give  n range/ bandwidth /limit?

Naming conventions check

The naming conventions check may seem rather unimportant at first thought , however
without it the filtering and sorting done in other checks may become very tedious or
even impossible . Also, the naming conve ntions check may be an intrinsic part of one of
the possible requirements checks. Naming conventions checks may apply to building
elements or parameters. In naming conventions checks one would generally check for:

1 Type-O 0 sre spaces used when maybe forb idden, is text capitalized when
everything needs to be de  -capitalized, have forbidden symbols been used, and
other general writing/textual issues..

1 Standards, like DRS and COBie, have fixed names or syntax that needs to be
followed

1 Project standards: perha ps some specific parameters are required to be used by
all modelling partners in the project

1 By doing naming checks you can identify objects that are supposed to be similar
however are named somewhat differently. Take the example of a Revit Room
being name d: toilet, Toilet, WC, water closet, water  -closet, or bathroom.

Requirements check

The requirements checks are about  checking if your building elements fulfil the
requirements that apply to your project. These can be requirements that are set by the
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govern ment or legislation (f.i.will t he bui |l di ng design pass your
Code? ), by the client (f.i. a program of demands) or by your own company or a project
partner (f.i. in a BIM protocol or BIM workplan). Another requirement could apply d ue to

the decision to follow a certain modelling standard, like f.i. the DRS (Dutch Revit
Standards) or COBie. Here are a few examples of what kind of requirements you could
encounter (or already have encountered):

1 Building Code/legislation:
o Minimal ceili ng heights for certain types of spaces
Minimum amount of toilets and bathrooms (with showers)
Minimal dimensions for accessibility of wheelchairs
Minimal door widths and heights
Minimal widths of stairs, maximum heights and correct step dimensions
1 Design c riteria
o Program of demands
o Minimal window sizes
0 Floor areas matching with the room type?
1 Standards:
o Correct syntax of all building elements ~ ?
o0 COBie parameters present and filled out  ?
o Assembly Codes all filled out and matching with the Revit Category ?
o Technic al descriptions correctly matched with the corresponding building
elements ?

o O O O
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2. Functionality

While all our model checkers share a lot of the same functionality, each model checker

does have its own special features making it more powerful for certain t ypes of checks
or more useful in certain situations. This is what we will go through per checker in the
following chapters. But first we will look into some of the general functionality that is

shared by each of our checkers, as to get an understanding of how model checking
works in general.

Filtering

Each of our checkers is similar in the sense that they all do their checks based on the

filtering of objects by a certain condition. Imagine you need to check if all your

windows have the correct Assembly Cod e. First off, you would have to filter out all the

elements in you model based on their Category. Secondly you would check if the

value of those el ementsd Assembly Code matches
pseudo code it could look somewhat like thi CH

Element Category = Window
Element Assembly Code = 31

In this above example the = sign is the condition. The text on its left is the Element

property and on the right is the desired value of that property. Conditions (also called

operators) comeinvar i ous types: =, |, >, <, contains, ¢
empty, is defined, is undefined and so on. Some of these conditions apply to numbers

(like < and >) and others to text (contains, does not contain) and can be used to check

if the values you are looking at fall within a certain range, or a name or code contains

a certain string of text (like ORobd is part o
available in all of our Model Checkers, the same results can mostly be achieved in

checks regard less.

Stacking of filters

The options in the stacking of filters on top of each other gives you a way of controlling
which elements will be checked. The options are: AND, OR/Include, Exclude, Ignore,
Negate.
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If we re -use the example of before we will see how these options work:

Element Category = Window

AND
Element Assembly Code = 31
This means we are filtering for EIl ements of wh

the Assembly Code is 03160.

Element Category = Window

OR

Element Assembly Code = 31

Thismeans we are filtering for El ements of which
what their Assembly Code is, and El ements of v
regardless of what their Category is. Results will consequently also contain those
elementsof which bot h t he Category is oOoOWindowd and t he
Include

Element Category = Window

Exclude

Element Assembly Code = 31

This means we are filtering for EIl ements of wh
those of which the AssemblyCode i s 0316. Needless to say that

only necessary for elements that are passed by a previous Include option. Using two
Include options here would result in the second Include option functioning as an OR
option.

Element Category = Window

Ignore

Element Assembly Code = 31

This means we are filtering for EIl ements of wh
El ements of which the Assembly Code is 0316 ar
Negate

Element Category = Window

This means we are filtering for allElement s of whi ch the Category 1is

essence this is an inverted Include option, where it does not return the matched results,
but instead the results that did not match the condition.
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RMC: AND, OR, Exclude

] Autodesk Model Checker Configurator for Revit - o x

SR Q0800

Open New | Save SaveAs Preview Export | Exit | Help About

General Settings | Check Builder

_

[Add Heading | Adc Section | [ Add Chect | Element Check (Comvert to General Cheek)
e @ Title: Check1 ®@
4 Heading 1

4 Section 1 Required: O ®
(8] Check 1 Run Default: @
Description: ®@

Falure Condition: | Report Matching Elements @

Failure Message: [©)

Element Filters: Qperator Category Praperty Condition ) ®

Add Filter + Category | [Mame e v (D code:
Remove Filter +
Move Up

Move Down

v| [ category | [Name ] [= v (%) code:

Exclude

< >

Preview  (Category Mame = AND Category Name = ) [©)

Model Checker Configuration File: **Unsaved Configuration™

Revit Model Checker Configurator stacki  ng options

SMC: Include(=OR), Exclude, Ignore

Rutese amsge: - 8 x
£ RuLEsET FoLDERS CBEE  Dumms 8 owo B
Hame SupporT.. Help % Mame Suppont Tag Help Mame: Property Rule Termplate with Component Fiters
ol Publc St G et 5 Componarts Must Touch Gt Componerts st | @ % e o

§ Ditanes Bemeen Spces v @
. § ; Tl ks oy <EronoES oA ac he 1 the“Companent o Check . The Faqeements Wi s he
= | il Publc o NG B e Erample P . Bement Hoe Vation e souzwna | @ e e e
- ke Pubbe Sl SANC LB e S VP s 6 ExcapeRoutednsyss U @
= 1] ke Pl Sl SANC .8 eSSt s 5 i Compurnar Are kst Be i Limis soumna | @
= Rulosets Opanin SHC 5 Fia Wb W e Comect Wall Docr and Windon Types SOLITL1 | @
Y ——" sounng | @
5 P Dince ozl | @
5 Fir Names b e Comecutve s | @
. Free seain Frore o Campanents souns | ©
§ General Inersection Ruse. oL/ o
5 Fisaontal Stretures st b Guseed wysmst Fulling souzw | @
5 Luyer of Compennt Must Befrom Agreed List soums | @ Dt
5 Marusl Chacing ke soumny | @ o .
5 hiode Compuron souael | @ veson 1
o oy m
5 o ouia Have Compomenes souiiel | @ [
5 Mo eacure oz | ®
§ Mumaer of Components i spoce: soumnz | @ Supped T Sou/a1
. epey s Tempite with Compnast Fhis souzmna | @
§ Pepaty Vot ot O g Lt oA 8 g [ S——
5 Rutatv Moo souzsne | @
§ R Property St soumre | @ Componentsto Check SSpLase
PR wumny | @ v
s Companent gy Opertor e
8 woRksPACE OBR@LE AvE e sy E Contains
SupsanTag ey S
[m— AT T
se Companent gy Gpetor e

nuse 0 oor wham . 0030 mim

Coteqorizaion of Resus Saa

Solibri Model Checker (Ruleset Manager) stacki ng options
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NWM: AND, OR(=Include), Negate

Find Items S
Search in: "
Category Property Condition
Standard ~
Item Type =
@E <No level> A Revit Tuna i+ =
8% 00_begane grond Ignore String Value Case
o

@35 Ceilings
%2 Curtain Panels
@2 Curtain Wall Mullions Ignore String Value Character Widths

Ignore String Value Diacritics

87 Doors Ignore Category User Name
872 NLRS_32_DO_WB_deur-enkel-hout_pendel

v | Cats Ints IN
83 deur-enkel-hout-pendel_bxh 915x2134 gnore L-ategory Internal ame

-FEANIRS 32_DO_WB_deur-enkel-hout_pé] Ignore Property User Mame
(7 deur-enkel-hout-pendel_bxh 915x2 v Ignore Property Internal Name
@55 NLRS_32_DO_WB_deur-enkel-hout_gen_rsf
®52] NLRS_32_DO_WB_deur-dubbel-hout_gen_rs Or Condition
@55 NLRS_32_DO_WB_deur-enkel-glas_gen_rsf
@25 NLRS_31_DO_WB_deur-dubbel-glas_gen_rs < Megate Condition >
E33 Floors
goo Railings Amat Delete Condition
e
] -
@3 Rooms EAmat Delete All Conditions
@22 Stairs s
g ¥ [Prune Below Resuit
< > e
Search: | pafault ~
Find First Find Next Find Al Import... Export...

Navisworks Manage (Find Items menu)  stacki ng options

As you may have noticed, not all stacking options are availa ble in all checkers. But that
doesndt mean that a check, done in one checker
For instance, making a check in RMC (which does not have a Negate stacking option)

that actually returns all of the non  -matching Elements instead  of the matching Elements

is not impossible. You just have to do it in a different way. For instance by smartly using

the condition. An = condition could be switche
match, giving you the same result. So eventually these li ttle differences can be

overcome quite easily, and are not what really separates one Checker from the other.

Furthermore, the Include option of SMC is the same as the OR option of RMC and NWM,

itds just the name that is different
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2. Introductions

Firstt et s have a | ook abhbrefinmoductiom hecker s

Revit Model Checker (RMC)

RMC is a plug -in for Revit, which means you can only open it via Revit. In the add -ins
menu you have accessto  the Configur e menu where you can open check
configurations and set which checks within that configuration you want to be

executed. Also, here you can define what unit format you want to use: Metric or

Imperial. When you have loaded and set your configuration you can start the model

check from the run check menu. H  ere links can be chosen to be included or excluded

in the check , oryoucanadd mode Ison the fly. These models can be existing links in
your open Reuvit file or external models ( ev en i f natbpeny édindevit!).

The configurations you open from the Co nfigure menu can be  existing templates or
your own custom configurations. These can be made using a separate program  outside
of Revit: RMCConfigurator. With the RMCConfigurator you can subdivide your
rules/checks into different chapters and sections, as we Il as configuring each individual
filtering .

After running a check a report menu pop up, with all the results of your check. A view
displaying the elements involved in an issue detected by your check, can be opened
automatically from within the report menu

B BE B o-w
Configure Run  View Last Open ﬁghgut
Check Report Sample Model

Meodel Checker
The RMCtoolkit i n Revi-indtab Add
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[H] General Element Checks | Configuration — a *
SRS~ RVAW N ]
Open Save Save Finish | General Summary | Expand Collapse | Cancel | Help
As Settings All All
4 General Element Checks Elements
¥ Elements
Duplicate Modeled Elements
Checks for any modeled elements that are duplicates (identical
elements at the same location and base level).
Generic Models
Checks for generic model families in the model and linked models.
Groups
Checks for any groups in the madel and linked models.
In-Place Families
Checks for in-place families in the model and linked models.
Mass Elements
Checks for mass elements in the model and linked models.
Current Configuration File:  hitps/, imi il ls.c delchecker/downloads/G I Element Checks.xml
LB
The Configure menu of RMC
[ Autedesk Model Checker Configurator for Revit - [m| X

HE Qw B @0

Save Save As | Preview Export Exit Help  About

AN

Open  New

General Settings Check Builder

Configuration Name: |Duordlmensmn check

Graphic Updates

Dialog lcon: | EI @

Preview:

Dialog Image: | HEI ®
Preview:

Sample Model: |€\Users\Owen Slootweg\Documents\BiltBilt 2018 Ljubljana\Sample Files\NLRSu301_Sam| E @

Mandatory/Optional Option

) Allow checks to be set as mandatory or optional.

® Do not use mandatory/optional for this configuration. @

Maodel Checker Configuraticn File: CUsers\Owen Slootweg\Documents\Bilt\Bilt 2018 Ljubljana\Model Checkers\RMCisamp...

RMCConfigurator is not run from within Revit and has its own interface

Solibri Model Checker (SMC)

SMC is a highly specialized model checker with a wide variety of check ing possibilities,
classification options, issues managementand quantity take -offs. In SMC you start off by
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loading an external model, and choosing a role from which you want to check. This

can be from the perspective of several disciplines, such as architect
add to SMC has to be given a discipline as well, so it

structural. Each model you

ural, MEP or
can be

easily distinguished as a structura |, architectural , or MEP model . This is important to do,

because many of the template rulesets
wor k .properly

and they wonot

are specifically tailoredto  a

model &s
ot her wi se

Another handy way of structuring in SMC is done with the element classifications. Many
filters make use of this classification, for instance filtering for only external windows or

internal doors, structural floors or wall finishes. Most renowned
Having all these structuring features makes filtering your

the Uniformat Classifications.

example being, | guess,

elements and properties a lot easier, even though it can be a little difficult to
understan d why and how you have to do it when first starting with SMC.

Solibri Model Checker - NLRSv301_Sample Model_bouwkundig

CHECKING

di sc

f)(? Gipmv®\ﬂf9'% 3] @@?'Ea' @@QQE‘?'@L&]@

(@) CHECKING

B e ® @ Check B Report 1 @ 3D

Ruleset PHRBEB AL L XV

v {8 BIM Validation - Architectural

Y RESULT SUMMARY

ssue Count 0 1 0 0 ]

O RESULTS No Filtering ¥ @ Automatic ¥ aag g

v (2] Top to Bottom Distances [0/1]
v (21 Too High Distance [0/1)
+ B 6,326.90 mm [071]
¥ £\ NLRS 13 FL generiek-300mm_gen rsf - NLRS_27_RO_generiek-400mm gen rsf, 6,346.90 mm
© (B) Sleb.0.1
A Roof21

Results Ry

<v)> v a@eeq

intermediate slabs (= floor free height). Checked slabs are selected by using Building Elements

(Solibri, Inc. - 2014-11-24)

Support Tag: SOL/220/2.1

Rule Help.

Welcome to Solibri Model Checker

Role: BIM Coordination Selected; 0

SMC&6s checking envi

ronment

some info on how the Floor Heights check works

Navisworks Manage (NWM)

Our third checker

showing

rul es, a result

NWM is capable of a lot more than model checking only. It can do

animations (walkthroughs) , planning , simulation , Quantity Take -offs, cost calculations

and clash detections.

The goal of NWM when it was

firstcreated was aggregating and

S umm
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reviewing models , but as years past it gained a lot more functionality . To get started
with checking you open a model (NWM can virtually handle all file formats) and

append (aggregate) all other models to it that you need.

Checks are then mostly started from the Clash Detec tive or Find Items menu. In the Find
ltems menu you can set up your filters to find elements with the properties and values
you want to check. Found elements are displayed in 3D, but you have to toggle

through them manually to see their properties and valu es. If you want to report your
found results or to get an overview, you can use the Selection Inspector, Clash
Detective ordoa quantity take -off. The Clash Detective is also used in, for instance,
checks where you are looking for duplicates, checking for clearances or when
comparing models.

P blmst Fard Al - Ieport. Expert.
The Find Items menu of NWM

2. Hle Formats

An important feature of a model checker in terms of what you can do with it, is what
kinds of file formats it can handle.  This isa feature in which our checkers  really be gin to
stand apart.

RMC, as indicated by the name, as well as it being a plug -in for Revit, can off course
handle Revit files. What makes RMC so good is that you can check your model from
within Revit, while you are working. This makes it very easy and qu ick to make
adjustments to your model based on your check results. Also, you can jump directly to
the elements that your check returns in for instance a 3D view, by using the show button

in the report menu. A big downfall is that the RMC only works with Re vit files, making it
Page 14 of 36
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harder to review other BIM formats, . This can be done by workaround  though , by linking

the file (e.g . an IFC) into an open Revit file, but checks may give a bit confusing results.

For instance , if you are linking an IFC model containin g a space (IfcSpace) , this space

will be considered a Generic Model by Revit (Architecture) , where you would expect
perhaps that Revit would consider it a Rolhisn ( a
issue does not occur with SMC or NWM, giving those a bit more preference when using

| FCOs .

SMC is especially suitable to work with IFC file formats, but is in turn unable to work with

Revit native files. This means that if you wish to check your Revit model in Solibri, you

have to export it to IFC first. Having experience with (properly) making an IFC -export
would help a lot in this case, since a crummy IFC model will make doing a good check

quite the challenge. In IFC-exporting (from Revit) it is important to check and uncheck

the right boxes, ensuring al | the parameters you need in  your IFC will come across, while
keeping the unnecessary ones out. Knowing in advance what you are going to check

in Solibri would be the best first step .

NWAM is the big star in handling file formats; it can nearly handle all relevant file formats,

like RVT, IFC, STEP, STL, 3DS, DWG, FBX and more. It even imports Revit files virtually

unaffected (lossless) keeping al most al l of Revitds para
information available for you to check. This is handy, bec ause you can always find

anything back that you need for any kind of check , but at the same time it sometimes

makes looking for it a lot more tedious.

3. Templates

Another clear distinction between our checkers can be found in  their template files. In
the templates we find a series of pre  -set checks and combination of checks (Rules and
Rulesets). Templates are what you would go for when you want to do a quick check,

without having to concern yourself too much with how a Checker works or how you

would have to build your own rules/checks. Just quick and simple.. do a check.
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RMC

R Model Checker | Open Configuration — O >

Please select an option below to set the configuration to use for this project.

® Create a New Configuration from a Template

Samples

The Ohio State University BEIM Project Delivery Standards Check
Western Michigan University Revit Model Checks

State of Tennessee OSA Model Checks

Penn State Model Checks

USACE Revit Maodel Checker w5.0

Elerment Checks Organized by Family Category

Element Checks Organized by UniFormat

[ General Element Checks

General Model Reports
Madel Checker for COBie Extension

The RMC configure pop -up menu gives you access to the templates. Default with the
installation you get ten templates.

The university templates that you see here are quite ext ensive, checking for both model
settings as element requirements (property presence and value checking). A lot of
them contain checks oriented on MEP elements and their requirements. This can be
quite useful (for instance for checking what the possibilitte s are for making your own
checks ), but in most cases this will be too specific for your needs. Or you can select
which of the checks in the template you want to do and which ones you want to skip in

the configuration, so you do have some control over it. The other templates are very
much oriented on doing a general health check of your model. For example the

General Elements Check finds the elements in you model that could be cumbersome

or useless for the BIM process, such as Groups, Generic Models and In -Place Families
(since this is such a general Category), Duplicates and Masses (non -buildable
geometry) .

The General Model Reports gives you all the information on your Project settings and

how Revit is being used. It also has the General Elements Check full y embedded.
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SMC

Please Select Rulesets You Want to Use *

Choose the Rulesets you want to check from the list on the left.
The description shows what you can check with a Ruleset.

Rulesets Description

f Advanced Space Check This Ruleset indudes rules to validate BIM models in general.

W@ BIM validation - Architectural This Ruleset does not check intersections between companents
nor spaces (there are other Rulesets for them)

PLEASE NOTE: This check should be done before any further
analysis of the model!

{1 Egress Analysis
{1 Furniture and Other Objects Check
B 3 General Space Chedk

il Intersections Between Architectural Components
{1 MEP models and Architectural model

{1 Model Revisions Comparison - Architecture

f Space Program

{1 structural versus Architectural Models

4 Add Rulesets. ..

oK Cancel

T
Wizard guiding you through the available rulesets

Solibri Model Checker - NLR5v301_Sample Model_bouwkundig

File Model Checking Communication Information Takeoff +

{3} Checking =8 E @ | & check 5 Report 5
Ruleset BrrH® & & K v
E-§] BIM Validation - Architectural ”
-] Model Structure Check

§ Model Hierarchy 0K
Building Floors oK
Doors and Windows &
Door Opening Direction Definition &
Unigue GUID values 0K
Amount of Site Instances 0K
= §] Component Check
ﬂ Component Dimensions & & &
- § Floor Heights &
4§ Clearance
- ----- § Clearance in Front of Windows L4
- § Clearance in Front of Doors &

- & Clearance Above Suspended Ceilings &
£ Free Areain Front of Fixed Furnishing &
(- #1 Deficiency Detection & & & v

Rulesets with their accompanying sections and rules loaded in the

checking environment

One of the nice things about Solibri is that their s tandard library of rules is quite big,
which gives you a lot to choose from. As the above images illustrate, there are a whole
bunch of rulesets (e.g. Advance Space Check, BIM Validation - Architectural) to be
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found containing a whole bunch of rules/check s (e.g. Model Hierarchy, Building Floors,

Doors and Windowseée), all divided over sever al
Component Check..). The rules are all preconfigured, leaving only the values for you to

fllout.  f needed, you can adjust the valwues, ras w
the elements, the stacking option (and order) or property on the fly, directly from the

checking environmentbyright -cl i cking the rule and sel ecti ng
can even add entirely new filters. This will not affect the existing template yo u started

out with, unless you decide to specifically save it as such.

In a lot of cases, when working from the Solibri templates, you will get a lot more checks
than you might want to do. You can either ignore the results or simply disable the
checksyou dondt need.

NWM

Toputisshort:t Navi swor ks doesn?otAlllgoanfileering ia KVgM isidore sn.
the Find Items menu. Here you can add and set all the filters you need, but this is all

manual work. There is an import option for external XML files with preset filters,
unfortunately t hey dcamedith Navi s wo r fofstlie sboxanstallation . This
import/export function  is used for storing and loading your own filters or filters shared by
others. The lack of templates makes NWM a little less conve nient in cases where you just
need to do a quick check or if you are a first time user. Also, because of this, making

more complex searches is a lot more difficult compared to for instance SMC, where you

can just combine the different existing rules to sui  t your needs.

4. Making your own rules

Obviously you may at times need to do checks for which no template exists. In this case
you will have to create your own checks . All of our check ers have their own way of
doings so.

RMC

To create our own checks for RMC we have to open the Revit Model Checker
Configurator, which is a separate stand  -alone piece of software and not included in
the Revit Mode | Checker plug -in. In the configurator we can build our custom rules with

the Check Builder, which we would later open in the RMC plug -in in order to run it.
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The checks can be made with a wizard or the advanced menu. Though the advanced

menu is not overly difficult, in some cases you might just find it easier to use the wizard.

When you are finished with the wizard,y  ou could always review and edit your check

through the advanced menu. Keeping the RMCConfigurator open next to Revit makes

it easy and quick to edit your checks and test -run it immediately in your model. You just
hit 6saved in RMCC and then hit O6rund in RM

:F [H] Autodesk Model Checker Configurator for Revit - m] X
|
i o= =
O HRIAQESH B Q0
K Open New Save Save As | Preview Export | Exit Help About
’| | General Settings | Check Builder B
i _
| Add Heading | | Add Section || Add Check Element Check (Convert to General Check]
@ Title: Door Height check ®
M | 4 Door dimensions check ]
| < Door Width  Width > 000 Run Default: @ ]
r?.‘ Doar Width check Description: Checking for Door parameter: "Height". Door height should be over 2300mm ® E
[ 4 Door Height  Height >2100
E Door Height check Failure Condition: | Report Matching Elements " @ F
Failure Message: Door Height is to low: should be over 2300mm @
Element Filters: Operator Category Property Condition Value @
Add Filter Category ¥ OST_Doors | [included | (%) Code:True
Remove Fiter And | | parameter v teight v] <= | () code: 2100 mm
Move Up and | | TypeOrinstance ¥ |Is Element Type | [= “| (%) Code: False
Move Down
n
Preview  (Ctegory OST_Doors Included True AND Parsmeter Height <= 6.88976377952756 AND Type Or Instance Is Element Type = @ 1
False) E
Model Checker Configuration File: CAUsers\Owen 5l \Doct its\Bilt\Bilt 2018 Ljubljana\Model Checkers\RMC\samples\Door dimensions check.xml|
s

T T T Famiv: LR DU WE deur-enkel-0las aen st

RMC configurator showing an example of a Door dimensions check

Building checks to evaluate  properties and their values are pretty straightforward, as

are presence checks for elements and properties. An easy trick to get started is to go

over the sa mple files provided by
https://www.biminteroperabilitytools.com/modelcheckerconfigurator.php and see how
those checks and their filters are set up. In some cases it mig ht even be sufficient to just
directly use one of the examples. RMCConfigurator uses Revt API code (programming
language) here and there which may be a bit off -putting to some people. However,

you will be very likely to understand what is meant in most sit uations (e.g. you might

have to fill out OST_Doors as a property, which is offcourse the Doors Category of Revit).
Sometimes programming language could be needed to complete a more difficult

check that you might not be able to come up with yourself. You wo uld have to
Page 19 of 36



https://www.biminteroperabilitytools.com/modelcheckerconfigurator.php

BY
RTC

2.3 - Model Checking Tag Team: Revit vs Navisworks vs Solibri B i L

Owen Slootwe g, Bimforce Bimforce

consider one of the other checkers in that case. Nonetheless, RMC is to most easy way
to create your own checks in comparison to SMC and NWM.

Element Filters:

Operator Category Property Condition Value
+ APl Type “ Full Class Name “ = “ @ Code: Autodesk.Revit.DB.Familylnstance
Remove Filter 4 And ¥ | | View * | | Is Defined 4 = = @ Code: False
Move Up t And ¥ Redundant h Locaticn h = V @ Code: True

Would you be able to come up with the above example of a duplicates check? The Value Code
dropdown gives no options to choose from!

SMC

In SMC you use the Ruleset Manager to create your own checks . Next to the templates
(in Ruleset Folders, see image below) for complete checks, Solibri also has a library of
separate rules (in Libraries, see image below ), which you can use to create your own
checks. The templates can be used as an underlay or inspiration, or you can start from
scratch.

£ RULESET FOLDERS oc®m®8 0 LIBRARIES 8 @Fo ]

Name SupportT.. Help ®  Name Support Tag Help Name Component Inside Component

ri\SMCy9.8\RuleSets >
R -

Description [ Eqit

This rule checks distances between when a s ide each other's.

S0L/233/1.3
SOL/215/1.1
ural Components Are Filled SOL/224/2.1
S0L/212/23
SOL/231/14
SOL/222/40
Fouzsina ||
SOLNT114
SOL/25/1.2

soL21/23

SOL/23/5.1

SOL/161/3.1
SOL/218/1.1
SOL/179/42
SOL/190/1.1
SOL/172/1.1
soLmnT

888888

Between Architectural Components

Comparison - Architecture

Author Solibii, Inc.
Version 12

Date 2017-01-27

C:\Users)\Public\Solibri\ SMCvS.8\RuleSets\ME Rules
Ci\Use \Solibri\ SMCv0.8\Rul eSets Structural Rules
Rulesets Open in SMC

Support Tag |S0L/234/12

s0L/220/2:1
SOL/228/1.0
S0L/226/1.0
son s 0

8 PARAMETERS © Revert Changes /) Severity Parameters

~

P8O OROEEEE

SS by 888

] WORKSPACE HNeEeLs ~v B State Compenent Property Operator Value
Include S wall Discipline One Of [Architectural]

Name Support Tag Help ¥
v {8 New Ruleset

oSSR R R sousn e

Inner Companents EEi=r2 - p-n

State Component Property Operator
Include 0 column Discipline One Of
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SMC hast a vast amount of rules to choose from and not all of them are as

straightforward to set up as we have seen in RMCConfigurator. SMC will therefore be a
little more difficult to learn, but you can do a lot more versatile checks than in RMC or
NWM. Besides, there are help files accessible directly from the Workspace (see image
above) for each rule individually, so learning how to use them s pretty easy .

|l f you create a new Ruleset under the ORuUl eset
Manager any changes you make from there, are directly updated in the checking
environment . Once you have some rules in your Rulese t, itis possible to adjust the ir
elements, properties, values and  stacking options (operators) from the checking
environment on the fly. This will also automatically be saved back into the Ruleset
Manager.

NWM

Creating rules in N WM is done with the Find Items menu or the Clash Detective or a
combination of both, depending on what you are trying to achieve. When you are
aiming to see if certain elements contain the right properties or if those have the right

values, the Find Items menu would suffice. If yo  u want to list up all the found items you
can use the Selection Inspector  (or do a quantity take -off). If you want to check for
duplicate elements or do a model comparison you would need the Clash Detective.

The Find Items menu is where you set up all you filters, in the same way as we have seen
for RMC and SMC. Since there are no templates in NWM, you might feel a little lost at

first, also considering there are al ot of categories and properties to choose from
(especially when you have loaded a Revit mod el). What is handy though, is the fact
that you can directly see the results of your check in the 3D view, to see if your check
functions as desired. You can save your search and the results in a Search Setfor re -use,
or export it so you colleague or proj  ect partner can repeat the check in their own
models.

Category Property Condition Value

Item Material MLRS_f2_beton_ihwg C25-30
Item Type Floors: Floor: NLRS_13 FL_generiek-100mm_gen_rsf

In the Clash Detective you can also set up some rules via the Rules tab , but these are
Ignore -rules only. You can use them to ignore elements that are found by the clashing
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process. Some of them yo u can adjust by clicking on the blue underlined text, others
are fixed and just need to be selected/deselected in order for you to use them.

Rules Editor X

Rule name

Itemns with coincident snap points

Rule Templates

Items in same layer

Items in same group/blockfcel
Items in same file

Items with coindident snap points
Insulation Thickness

Same Property Value

Same Selection Set

spedfied Selection Sets
Spedfied Properties with the Same Value

Rule description { dick on an underlined value to editit)

Items with specified properties sharing the same value, One item has the value
for the property with Category MName '<cateqory =’ and Property Mame
'<property >, on Any Parent. The other item has the value for the property
with Category Mame '<cateqory ' and Property Mame '<property =, on the_
Last Object,

Ok, Cancel
5. Reporting/Output
RMC: HTML XLS
RMC check results are presented ina pop  -up menu that automatically appears a fter a
check has been run. It gives you an overview of all checks performed and if it contains
passed or failed el ements. Il n front of each
which you can display the failed element in Revit, allowing you to adjus titimmediately.

The report menu will stay active as you do this, giving you a nice workflow to go through
all failed elements one by one. If someone else is supposed to do this you could either
export the report as an html file or send them your check co nfiguration for them to
recreate you results. You can also copy the report to clipboard and then paste it into
excel or word.
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Example of a check report in RMC (unexported)

SMC: SMC file itself, XLS, XLSXPDF, RTHRCF

The results of a check are reporte  d in SMC in the checking environment. You get a
summary of the results just beneath the rules that have been executed by the check. By
clicking each individual rule, you get the elements involved listed in the Results menu.

Here you can click each resulti  n order to highlight the involved elements in 3D.

You can save the reported results in SMC in principle by just saving your SMC file, but if

you need to communicate the results with people that do not have SMC there is an

option to save it as an excel file , a pdf or RTF (Rich Text Format), which f.i. opens neatly
in Word , containing layout and formatting.

SMC also has a way to communicate the results in BCF format, you then first have to

make a presentation of your results, and add a title, description, sta tus etc. to the issues
you can create out of your check results.  This can be exported as a BCF report.
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