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Model Checking!
Should it Matter to you?

Creating a digital future of better builds



160 000
Solibri is the leader in BIM Quality Assurance and Quality Control. Providing out USERS
of the box tools for BIM validation, compliance control, design process
coordination, design review, analysis and code checking.
First to bring comprehensive Quality Control and Quality Assurance (QA/QC) to 133
the industry COUNTRIES
Mission: Creating a Digital future of Better builds
Vision: We build a better world where digitalization optimizes the use of
resources for everyone.
By doing so, Solibri is recognized as the de facto standard of quality in the 50 MILLION
construction industry. CHECKS
Solibri is in use in all types of projects around the world, around the every year
clock, throughout the workflow L J
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Solibri is part of the Nemetschek Group

“Shaping the entire
Building Lifecycle”

The Nemetschek Group is a Germany
based, globally operating software
developer, focused on the AEC/O
industry.

The corporate group is focused on four
customer segments: Design, Build,
Manage (AEC/O) & Media. Including 15
highly innovative, market-leading brands.

The brands offer digital solutions for the
planning, building and operation of
building and infrastructure projects, as
well as for the media and entertainment
industry.
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Nemetschek at a Glance NEMETSCHEK
GROUP
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Planning & Design % Build & Construct @@ Operate & Manage

PROGRAM MODELLING & STRUCTURAL DETAILING,

)

MANAGEMENT DESIGN DESIGN & ENGINEERING, QUALITY CONTROL ESTIMATION & COLLABORATION & PROPERTY & IVMS/
PLANNING DEVELOPMENT ANALYSIS CONSULTANTS, CLASH DETECTION SCHEDULING DOCUMENTATION MANAGEMENT SMART BUILDINGS
FABRICATION

4 CUSTOMER 596’9 MILLION GLOBALLY MORE THAN >3,000
SEGMENTS A 6 MILLION EMPLOYEES

15 STRONG BRANDS (Financial Year 2020) USERS WORLDWIDE
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When | was starting out, the hand drawn architectural and engineering
plans were a work of art. | remember being told how the drawing was
presented and the information on it reflected on the company as a
whole.

Each drawing was checked and marked up for errors or untidiness and
then approved by somebody else before being issued

2D CAD was just an electronic drawing board so more or less the same
process.

3D modelling and drawing automation reduced the need to check the

geometrical dimensions but some model checks were done for the i e S cusnie
layout and data such as sizes, material, grades etc T

BR HD
SPL DES HD

BIM or Digital Design has blurred the lines with roles and responsibilities  |o®ecTor

and often checking the model is overlooked other than above. APPROVED DATE | SZE |CODE IDENT NO| NAVFAG DRAWING NO
80091
CONSTR CONTR NO
FOR COMMANDER, NAVFAC SCALE SPEC | SHEET OF
BUNPOOY
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Model Checking. Should it Matter To You?

“We check our models; we do design coordination!!

Clash detection or avoidance has been around for 20+ years and is a
very small part of model checking and still hasn’t solved many problems
on the site.

“Its not our job” or “We’ll do it when we are told we have to do it”

Pride in your work and your company reputation should be a
prerequisite.

Pride in the geometrical model is something we see all the time, but
what about everything else the model contains?

Unfortunately, in our experience the impressive visuals always masks a
multitude of errors

Every model we see has issues that we can find often with simple
checks.

One of our customers audited a COBie deliverable for the client and
found more than 2000 errors!
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WHY BIM QUALITY
ASSURANCE?
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What's in a Building Information Model?

A collection of data That must conform to

Geometric Shapes
Locations & Spaces

Components/Systems Standards
Objects/Families — Industry
Relationships ~  Country

] — Company
Attributes —  Project
Constraints Protocols
Classifications Regulations
Metadata Best Practise
Much more ....

Just how do you check all of this?
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Intersections

Ventilation ducts are
intersecting with steel

Rule: SOL#1 General
trusses of the roof

Intersection rule

Building: Logistic
center/warehouse

Disciplines: MEP, Structural

188 PARAMETERS N
\ Severity Parameters [

Components to Be Checked

Component 1 kB ey g 88 Component 2 22 oL @88
State Component Property Operator Value State Component Property Operator Value
Include & Beam Discipline One Of [Steel Structure] Include Any Discipline One Of [Air Conditioning, ...
Exclude Any Decomposes (Back... Is Not Empty Exclude = Covering

Exclude @ Space

Exclude (@) Opening

Exclude = Cable

Exclude Any Decomposes (Back... Is Not Empty

Exclude Any MEP Components  One Of [Flexible Pipe]

Include Intersection: ~Ignore Intersections When Intersecting Comp
Duplicate Exceptions In the same system
[ Inside [ In the same layer and model

Overlapping

[ Intersection
Horizontal 5mm
Vertical p—

Use Volume Tolerance []

Volume Tolerance 11




Components

Rule: SOL#222 Component
distance rule

Building: Airport

Disciplines: MEP

I

83 PARAMETERS %

X

\ Severity Parameters [

0 Flow Terminal MEP Components One Of

[ Distance Calculation ~Space or Space Group C i
Checked Distance to Target Component Space or Space Group Containment Ignore Space or Space Group S
Shortest Distance Between Shapes ¥
Space Group Type s A v
O Allowed Maximum Distance 50 mm
(® Required Minimum Distance 2,00m
Use Door Swing in Distance Calculation O
Source Component [ Target Component
Source Components to be Checked ey 88 Target Components to be Checked 22Dy aeaé
State Component Property Operator Value Component Property Operator Value
Vertical Access One Of [Emergency*] =0 Air Terminal  [MEP Components {Smoke Exhaust*]

[Smoke Exhaust*]

Smoke exhaust vent is
located at the emergency
route, too close to stairs




Components

Rule: SOL#216 Component
dimensions

Sub-rule: SOL#230 Property
Rule Template with
Component Filters

Disciplines: Structural

The opening for fresh air grille is
not exceeding the required
distances from the edges of the
load bearing wall, but the size of
the opening is not within
acceptable limits

\ Severity Parameters (5

Components to Check SeZ o aeé

83 PARAMETERS

State Component r Value

T [Structural] \ Severity Parameters [
Include S wall Building Elements - General One Of [External Walls, Load Bearing Walls]

Components to Check

oo DL 888

State Component Property Operator

Value
[A Opesing——[oicpioe———ooe0s v

Dimensioning Requirements of Walls

Start End Direction Distance

Empty Opening  Wall Top,Wall Side Horizontal, Vertical > 100 mm,+- 1 mm
Empty Opening  |Wall Top, Wall Bottom,Wall Side |Horizontal Vertical

Ignore Openings Smaller Than (0,10 m2 Accept Totally Voided Walls ]

Accepted Wall Geometry Types

Geometry Type Space Boundaries Required

Any O

Accepted Extrusion Direction | Ng Limitations v

| Check Wall Area Consistency ] Area Check Tolerance 0,02 m2




Components

Rule: SOL#226 Free
Area in Front of
Components

€ PAR,
mmmmmmmmmmm
State. omponer erty
Include b 0 poor
mmmmmmmmmmmmmmmmmm
Adjustment (A,) |50 mm min 0mm max
Depth (D)
Adjustment (A) (50 mm max 1,00

Height ()

Adjustment (A.) |50 mm

Check Both Sides of the Doors

and Windows [
Allow floating in front of the component []
low floating from the edge of the component [

Maximum Free Area Distance From Component 0 mm

The electrical conduit and
lighting fixture are are in
front of door
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F | re sto p p | N g Guiding 2 Safer Futiire

Independent Review of Building
Regulations and Fire Safety:

The Hackitt Report and Grenfell has put the spotlight on the
construction industry and its shortcomings and highlighted
the need for better information regarding fire safety in
residential buildings

The golden thread will provide building owners and
operators with the information they need digitally to identify,
understand, maintain and manage building safety risks

Fire stopping is a key part of a buildings fire strategy yet in a
recent survey we ran 80% of respondents struggle with the
checking and information requirements.

Solibri provides rule templates that can help automate the
checking of what is a complex but hugely important issue.

There are also other rule templates for checking fire ratings,
compartmentation and egress for example.

RIDGE
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Data Validation

Rule: SOL#9 Property Values
Must Be from Agreed List

Building: Multi-story building

Disciplines: Structural
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Data Quality Components

If 19 kunowm -f'hej Nawuterd me o
Use all-this imfo—~"] would nevey
have asked for it/
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“‘Bad data leads to bad decision making”

A recent survey from Autodesk showed that a third of data on a project is bad.
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Validated Data = Better Decisions

@ CLASSIFICATION
[

v @5 Uniclass 2015 Classification

» | A-G26

» . A-G26-G-Fram
» |, CAP-A-Pr_25_93_50_02-SH
» L G0

» | G10/150

» N

» . Pr25 7114 07
» |y Pr_25_93_.50.02
» . Pr30.59.48 04
» |y Pr35.93.9619
» |, Pr_3593 9657
» |y SL 8035 T

» i 55 20051571
» ) Ss_20 0565 84
» | S5 20 20 7515
» | Ss_20 20 75_80
» | Ss 20 3075

» ) Ss_ 2030 75_80
o 5s 2%

Uniclass 2015
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& CLASSIFICATION
b &
» & Airtable Oassification
» & MEP Systems

» &1 NDSS - Duplex

Flats
» | 1BIP
» | 1B2P
» | 2B3P
» |l 2B4pP
» |l 384p
» Ju 3B5P
» |l 386P

» &5 Uniclass 2015 Classification

NDSS

B
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<3 CLASSIFICATION

B B

B
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¥ & MEP Systems

>

>

>

J Boosted Cold Water Servic
. Boosted Cold Water Servic
J Boosted Cold Water Servic
. Busbar - Landlord

J Busbar - Tenant

, Chilled Water Flow (High P
) Chilled Water Flow (Low Pr
. Chilled Water Residential F
J Chilled Water Residential F
. Chilled Water Return (Higk
J Chilled Water Return (Low
. Condensate Pipe

J Domestic Hot Water Flow

. DuraSteel

J Exhaust Air to Facade

J Extract Air from Internal Sp
J Fire Protection - Dry

, Fire Protection - Hydrant

J Fire Protection - Sprinklers

-~

m

MEP Systems

Classifications in Solibri are a way of filtering the
model and visualising data and when combined with
our Information Take Off functionality it provides a

powerful tool

#% Solibri Model Checker - COBie_Duplex_A.

_AC16_ver2

(7 Y o et |

T ket | cone | %]

) Model Tree [Tk 1]
e Duprex

il T/FON
(- Footing
G- ) wall
-5 Level 1

G- )i Covering
i I Door

& Ju Opening
(- ). Railing

&b Slab

[ ). Space
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3 Window.1.8

Pset Warranty | Pset WindowComm¢

Pset

Pset Occurrence

Pset_FireRatingProperties

Pset_Door! lazingType

Tic | tfewindowL roperties
AC_Pset. Storefront Window.16 | B t

AC_Pset_RenovationAndPhasing

Relations | i Hyperlinks

Identification |, Location | Quantities | Material

Property Value
Area 1.65 m2
Height 220m

Wood Fixed Window

Fixed Window

145_| SKVliGhE
46 | SKyliGhHE
7.

T
1

Flush Wood Door
Flush Wood Door
Wood Door
Wood Door

Roof Window
Roof Window

Single - Flush
Single - Flush
Single - Glass
Single - Glass
Skylight

ISofa

I

Window

Door
Door
Door
Door
Window
Window

Available
Available
Available
Available
Available
Available

Instruction | Contact | Facility | FPD;[ S[J?’evlrlo? |T7ype“ Z,":pone;‘ ['System [ Assembly | Connection |'Spare | Resource [ Job [ impact | Document | Attribute ]Quma(e | Tsue [I Podiss]

Welcome to Solibri Model Checker

Concrete Volume

By Grade

By Type
Etc

Compenent

sual and

(SRE
(SRE
[SRE
(SRE
< Slsb

Type

Curtain Wil l-PIL_CONTIGUOUS PILE-T50DIA.

1200DIA_PILE_REG
1500 THK PILECAP

(CAP-RCI PILE CAP_REG
CAP-PCI0 PILE CAP_REG
CAP-PCI1 PILE CAP_RBG
CAP-PCI2 FILE CAP_REG
(CAP-PC13 PILE CAP_RBG 2

Volume

bi-directional infor

(CAP-PC-PILE CAP_resi-retail_RBG:CAP-PC-1

Count.
442155 m3
100935 m3

33600 m3

10
541795 m3
20743 m3
33650 m3
27.627 m3
34.077 m3|

mation intert

B

)

]
B
1
B

i >

SOLIBRI

AREMETECHZK GOWR)




SUCCESS STORIES ‘

SOLIBRI
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Interview D

Michael Orsted

Head of Department Technical Knowledge at
Copenhagen Airport

“We have found issues and problems
our Asset Managers wouldn’t have
been able to find without Solibri.”

Michael drsted

Head of Department Technical Knowledge at
Copenhagen Airport

COPENHAGEN AIRPORT

Copenhagen Airport has around 100 projects every year to accommodate the needs of
increasing number of passengers. With the help of BIM and Solibri, the quality of the projects
has improved — in addition to achieving generous cost savings. Copenhagen Airport’s team had
been using Solibri in their projects for clash detection and consistency checks, so it was a
natural choice for us to start using it more. Now they are automating quality checks in Solibri by
creating the Asset Managers’ quality assurance standards into rules and use them to check all
the models.

“We have saved more than 400.000
euros in this project, by finding issues
that we wouldn’t have recognized
before.”
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https://www.youtube.com/watch?v=kX1mdRbdwgo

CONSTRUCTION’S DIGITAL MANUFACTURING REVOLUTION

The UK's Explore Industrial Park, conceived and owned by Laing O’Rourke, is the most
automated concrete products facility in Europe. For Lai ourke, the Solibri software has
" been crucweiavchecklng the quallty of incoming data, and & sential tool for streamlining the
norks before it takes a physical form. "

A film produced by B1M, featuring the

story of Laing O’Rourke and how they use
Solibri to ensure the quality of their concrete
manufacturing process.



https://youtu.be/6-mxc9KBgbo
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Founding Director at Evolve Consultancy : R [Lu o i L:Jtﬂﬂi W ;

“Solibri has been one of the
fundamentals that we’ve built on right
at the start of the Tideway project.”

Nigel Davies

Founding Director at Evolve Consultancy TH E THAM ES TI D EWAY TU N N E L

. The Thames Tideway Tunnel project is a significant undertaking that will tackle the problem of
sewage overflows and expand the capacity of the London sewage network to meet European
environmental standards. Evolve Consultancy works as a technology and information advisor in
the project, and for them, Solibri has had a key role in assuring the quality of the project’'s model

data.

“Without a doubt, if you can logically
put down the questions you're asking,
Solibri will be able to deliver it for you.”

10/7/2021
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https://www.youtube.com/watch?v=R4QqLiAV7cc

Rob Jackson

Our general approach on all our projects is to
align with open standards and OpenBIM
processes.

We have a library of rules based on open
standards, for example, aligned around COBie
and layering standards. Then, in addition to
those, we configure client or project specific
rulesets when needed.

Solibri plays a huge part in our processes,
assuring that we don't just sit still, but keep
improving the quality.

It's not only about identifying the issues, but
equally, we try to give the authors enough
information about how to fix the issues.
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Stig Bengtsson

| want architectural and structural models
to match. Solibri will let us know if they
don't.

| also do deficiency detection. It's the only
program that will do that for us.

Its less about clash detection, it's not just
about quality control, it's also about
handling complicated models well in
various ways.

We can save more of our time and the
client's money as we get better and better
with the tool.
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Model Checking. Should it Matter To You?

Personal
Responsibility
n

Delivering
Excellence

THIS
SAVES
LIVES..
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SOLIBRI

EEEEE SCHEK COMPANY

Thank You

Creating a digital future of better builds



5th CitA BIM Gathering Virtual Conference




