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The NEMETSCHEK GROUP
Building the Future Together

Open Innovative Focused Solid

We drive open We have a history of We are the software We are built to last:
standards. Our pioneering technology. provider solely I Financially solid, reliable

customers can choose Our Group of strong, mmmm dJedicated tothe AEC  —= and with a long-term

the best solution for individual brands fosters market. We have a strategy, the
their needs. innovation and portfolio of brands that Nemetschek Group and
entrepreneurship. = thoroughly understands & its brands are a
| the customers’ needs in ‘ trustworthy partner.
this industry.
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Can we manage and understand complex product systems?

The Berlin Brandenburg Airport’s feasibility and
preplanning phase took about 15 years.
Construction started in 2006, and the airport
was expected to take five years to be built. The
S target opening date was Oct. 30, 2011. Today,
Ll over six years later, the airport has yet to open.
d The latest estimate of project costs is €7.9

- | billion, almost 50 percent above the approved

budget of €5.4 billion!

Courtesy Professor Jennifer Whyte, Imperial College London, 2018



Can we manage and understand complex product systems?

The Berlin Brandenburg Airport project
encountered significant quality issues, which is
surprising in a country so focused on excellence
and high-quality standards. Reports indicate that .
66,500 defects were found, 34,000 are described ’ :
i as “significant” and 5,845 as “critical.” Critical
. ___ defects included a non-functional fire protection,
i BN an alarm system that was not built in accordance
PR—— “-ﬁ—:—_',-::— with appropriate building codes, wrongly placed . ,
L i == smoke extractors, conducts without isolation, and B
walls built to the wrong fire rating.

Courtesy Professor Jennifer Whyte, Imperial College London, 2018
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What does Model
Checking Mean?

IIIIIII

AAAAAAAAAAAAAAAAA



SOLIBRI

s It Enough To Only Do Clash Detection?

Salibs Model Checker - groundiioor - oIl . . . 5
I S o] e T st 1 " = ABO| But is data quality really that important?
15 Presestation ' New Presentaton | Mew Jmmue [ Repert | B 1) 12 @ 30 Do Dk Q!L‘?,‘."E.L’3~ L Q\-gRe mON

Data quality effects overall
labor productivity
by as much as

20%

Value of Data Quality Published: 10

AUR, Feb 18, 2014: Pipes (heating) and cutiet air ducts

v a 4 » » B  suss Oom v i} Semporabioe.

How do you Quality Assure your geometry or
your data?

Is your model fit for purpose?

SOLIBRI
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Fantastic Model Examples Everywhere

SOLIBRI

ANEMETSCHEK COMPA



But Is Everything Quite What It Seems?

Moere-ortess every model we see has errors!!
People take shortcuts

Models often used primarily for drawings. As long as the drawing looks right ...
Its not my job

ANEMETSCHEK COMPANY



SOLIBRI

What's In A Building Information Mod
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Which Must Conform To ...

Standards (Industry, Company or
Project)

Protocols

Regulations

Best Practise SOLIBRI






Accessibility

Solibri Model Checker — KP_COMBINED_ORIENTED_Classified_10_11_checks_1850_13_03_13

File Model Checking T C

21/06/2019

To-Do (2/3)[F] HE®

| infor

Takeoff T COBie T Work Packages +

£ Checking

=d LX)

B0 %||&3D oY 4

Ruleset

(2> Ee &8 &8 X |

v @ 49U/

v {1 504 Stairways

§ 504.5 Nosings

DOOT REGUITEMMENnts

§ 407.3.6 Width
v ] Chapter 5. General Site and Building Elements

§ 504.2 Treads and Risers
§ 504.3 Open Risers

v ] Chapter 6. Plumbing Elements and Facilities
v ] 603 Toilet and Bathing Rooms
% 603.2.1 Turning Space
» ] 604 Water Closets and Toilet Compartments
» ] Chapter 8. Special Rooms, Spaces, and Elements
v ] ICC - International Building Code (2009)

» {] Chapter 10 - Means of Egress X v
% Result Summary %S @ Report | E B R
| & | & | & v |
Issue Count 0 273 0
Issue Density 0 0.59 0

¥z Results

No Filtering v <& Automatic v

Results

v [B]WC[0/273)

£3 No Free Floor for Wheelchair Turning Space @5' [0/273]

(@) Info

€ -

No Free Floor for Wheelchair Turning Space o5'

Description [INSSLLCH!

?

B8 8

7 spin v (i) Info v

¢

8- QRAIK - @ Eox

Selected: 0
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Accessibility

To-Do/ME 000 AEHO

= Results

No Filtering v & Automatic v

Results

v #]WC[0/273])
¥ &) No Free Floor for Wheelchair Turning Space 85' [0/273]
£3 ACC TLT/SH [0/1]
» & (A) Space.4.352 : ACC TLT/SH[3312A]
» &] ACC TLT/SHW [0/1]
» &) ACC TLT/SHWR [0/1]
» & ACC TOIL/SHW [0/1]
» &) ACC. TLT/SHWR [0/2]
» _&] FEMALE TOILET, STAFF [0/1]
» &) MEN TOILET / SHOWER ROOM [0/1]
» &) PATIENT TLT (0/246]
» &) PATIENT TOILET [0/3]
» &) STAFF MEN TOILET [0/1]
> Q‘ LSTAFE TOUET FEMALE [0/11

(@) Info
ACC TLT/SH

Description Hyperlinks

21/06/2019

£ Checking CE M @ | @ Check & Report | & B 52 || 3D &b Gspin v @ info v (P QBN <~ B BEOx
Ruleset |$)‘§ & &8 5 X v
v @] @u7s.5 oor
§ 407.3.6 Width & &
v Chapter 5. General Site and Building Elements
v ] 504 Stairways
§ 504.2 Treads and Risers & & &
§ 504.3 Open Risers &
§ 504.5 Nosings &
v {1 Chapter 6. Plumbing Elements and Facilities
v ] 603 Toilet and Bathing Rooms 1
& 3.2.1 Turning Space H l
» ] 604 water Closets and Toilet Compartments X |
» ] Chapter 8. Special Rooms, Spaces, and Elements .-
v ] ICC - International Building Code (2009)
» §] Chapter 10 - Means of Egress & & X v|®
32 Result Summary %& @ Rreport (B O 2
[ & [ & [ & pem———
Issue Count 0 273 0 0 0 e ==
Issue Density 0 0.59 0 0 0 — =

Selected: 0
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Missing Components

i e 00 Solibri Model Checker — Consult Exam Room Solbri ADB Demo

|’ File Model | Checking r Communication T Information Takeoff T COBie T Work Packages + ra HE@
£ Checking cEn @ Check @ Report ' & B 2 || 3D 3 Sectionin g D 65 63 B v QAN B BoR
Ruleset B EHe &8 6 X /]|

v {1 ADB Compliance

& ADB Equipment check by ADB Room Code ----

2 Result Summary

& & B X v
Issue Count 2 0 3 0 0
Issue Density 10 0 15 0 o
¥z Results No Filtering v {4 Transparent FiCiE BE X
Results 9| E|

v &) (Arch) P10 [0/S]
v 8)C0235 [0/5)

» & No 'DIS030'-components

» _&] (Arch) Space.0.1 : Consult/Exam 1[F123] [0/2]
¥ | (Arch) Space.0.2 : Consult/Exam 3[F123] [0/3]

¥ & Not enough 'CHA318'-components (1/2)
iy¥ (Arch) Furniture.0.2.6 s
1 (Arch) Space.0.2 : Consult/Exam 3[F123]

» & Too many 'CALO07'-components (2/1)

@ nfo < - > - @ HEE B8O
T (Arch) Furniture.0.2.6
Identification Location Quantities Material Relations > |

| Property Value

|Model (Arch) Consult Exam Room Solbri ADB Demo
|Discipline Architectural

Name CHA318

|Type Chair 06 15

|Material Background

|Layer 810P Group 3 FFE

|Geometry Boundary Representation

Drag with mouse left button down to pan.

Selected: 0

Solibri is also very good at checking
for things that are missing.

In this example, 3 consulting rooms
In a hospital should all have the
same standard equipment according
to the room data sheets from the
NHS.

Because we know the type of space
we can check all specified equipment
IS present against an external table
Solibri has checked two of the
consulting rooms and found they
conform to the required specification
but the third room has a patient chair
missing.

SOLIBRI



Other Checks

Overlapping
Components

@ 3D @A S Spin-DInfo- | FEHETD - QARAATR- B 5o

%z Results No Filtering ~ & Automatic ~ El=k3

Results 2
=)&) Components Inside Each Other [0/1]
= a1 EW-1 240 (2) [0/1]
= & Wall.3.14 (EW-1 240) and Wall.3.7 (EW-1 240) are inside each oth

| Wall.3.14
P Wall3.7

@ Info < -3 ~|[@

7 Wall.3.14

\ BaseQuantities | Pset_WallCommon

‘ Hyperlinks AC_Pset_Name AC_Pset_RenovationAndPhasing
Identification | Location | Quantities | Material | Profile | Relations | Classification
Property Value

Model SMC Building -~
Discipline Architectural

Name Wall-105 =
Type EW-1 240

Material face brick 100 mm, Solid Fill 140 mm
Layer External walls
|Genmetry Extrusion i

Welcome to Solibri Model Checker

(i) Info

Space. 2.3 : Office[308]

Description | Hyperlinks

- Space perimeter is not totally aligned with bounding components, The total
length of these segments is 822 mm.

Space Validation
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' Solemnity US - Solibri Model Checker
File Checking 3D Tools Window Help

Egress and Occupancy

-2 x|

{2y Checking {5 Model TleeI =Ea O 0 =

Constraint Set BAEX
=1} BIM Validation Process & & X
) Visualization &6 v
1 Model Integrity & & &HX
#-_ ] Space Measurement &5
- ] Quantity T ake-off &
(=1~ Egress Analysis and Zone Management & & 5
| EscapeRoute:
i Fire Compartment Requirements &
Fire Wall Requirements & &
Doors Must Be Connected to Spaces &
Minimum Door Dimensions v
Fire Compartments and Spaces v
“..# Spaces Must Have an Access &
] Building Codes &
-] Drganization's Best Practices &E

QR |m- s M0 %

& 3D oo = |%

8= ParametersIEE Results I)‘ Tools E5 Fleportl 8 &3

—Wisualization
|~ Show Components
I¥ Show Occupancies

|~ Show Fire Compartments

Ground floor
= First floor
Second floor
-5 Roof

16



21/06/2019

Fire Zones

» ¢ Solemnity US - Solibri Model Checker

File <Checking 3D Tools Window Help

{3 Checking & ModelTreel

cH®| O & 0 %

Constraint Set

&6 XS

=1~} BIM Validation Process
-] Visualization

1 Model Integrity

] Space Measurement

#

EI

] Quantity T ake-off
_| Egress Analysis and Zone Management
Escape Routes

Fire Compartment Bequirements
Fire Wall Requirements

Doors Must Be Connected to Spaces
Minimum Door Dimensions

; Fire Compartments and Spaces
‘4@ Spaces Must Have an Access
=- _] Building Codes

EB -] Component Type Code

] Space Code

[+ ] Drawing Layer Code

-] Organization's Best Practices

»
-
-

*

e epee

(% 3D oty & |G§, oy el B

¥ |3 66

Ba@ i m- s e 0 s

8= Parameterslﬁ; F{esultsl)"‘ Tools Im Compartmentation (i) Infol

Compartment

Storey

Area

#-___) Gross Areas
E] J Fire Compartments
+--[ Fire Compartment.0.1

= Fie Compartment.0.2

B4 Fire Compartment.1.1
#--[Pq Fire Compartment.1.2
- Fire Compartment.2.1
#--[4 Fire Compartment.2.2
: -y Fire Compartment.3.1
‘@ Secure Compartments

({3 ()

Ground floor
Ground floor
First floor
First floor
Second floor
Second floor
Roof

85 852 6 =q m

86.178.9sqin
204,776.3 sqin

86.167.3sgin

204,793.2 sq in

18,2126 sqin

17
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Checking

Site Safety

£ Checking W @ @ Check & Report : & 8 22
Ruleset 2 Ee &8 &8 X v
v {] OSHA - 1926 - SAFETY AND HEALTH REGULATIONS FOR | \

» {1 1926 Subpart D - Occupational Health and Environm¢ ey X

» £] 1926 Subpart F - Fire Protection and Prevention | | |6 & X

v {1 1926 Subpart M - Fall Protection .
v ] 1926.501 - Duty to have fall protection.

1(b)(1) - "Unprotected

Sla

X @ slab.3.1

§ 1926.501(b)(4) - "Holes." 8 X
» ] 1926.502 - Fall protection systems criteriaand pi (4 X
» {] 1926 Subpart X - Ladders | oK
2 Result Summary Y& @ Report I B B 2
| & | & | & | X | v
Issue Count | 5 | 0 ‘ 0 | 5 | 0
Issue Density 025 0 0 0.25 0
¥z Results No Filtering v & Automatic v
Results
¥ ] Slabs of Type 7" max riser 11" tread Aren't Near Walls (2/2]
» X Slab.2
» X Slab.3
¥ x| Slabs of Type Generic - 12" Aren't Near Walls [2/2] | @]

» (i) Related Components
Slab.2.1
¥ %] Slabs of Type Non-Monolithic Landing Aren't Near Walls [1/1]
» X Slab.1
@ Info € -9 - ‘@A X
Slab.3.1

Hyperlinks

The slab footprint contains 5 sections that don't meet walls or other slabs. The total
length of these sections is 99'-8 15/16".

Location:
Level 7

& 3D

Sygh 0 pan v (3 Sectioning v

18



Classifications in Solibri are a way of filtering the model and

Classifications R : , ,
visualising data and when combined with our Information Take Off
functionality it provides a powerful tool

& CLASSIFICATION (|

o NI
b B Dosek @ =] CLASSIFICATION E @ CLASSIFICATION 8
¥ @ Uniclass 2015 Classification o o = EETD®® @& =]
E TS 200
» | A-G26 ¥ (=] MEP Systems i
> b A-G26-G-Fram » =] Airtable Classification » || Boosted Cold Water Servic |
» | CAP-A-Pr_25 33 50 0z-5H | » &1 MEP Systems » . Boosted Cold Water Servic
» Ju G10 3 » & NDES - Ducl » || Boosted Cold Water Servic
» . G101150 - Luplex » | Busbar - Landlord
N i & MD5S5 - Flats » . Busbar- Tenant £
» | Pr2571.14.07 e 1 1BIP » | Chilled Water Flow (High P
» . Pr_2593 5002 . 1m2p » | Chilled Water Flow (Low Pr
» . Pr 3059 48 04 : » | Chilled Water Residential F
» |l Pr.35.93.96.19 » |l ZB3P » )} Chilled Water Residential F [
» ). Pr 3593 96 57 - . 2B4P » | Chilled Water Return (Higk
B 5L 80357 - 3B4P » J Chilled Water Return (Low
» |} 5520051571 ' » | Condensate Pipe
» ) S5s_20_05_65_84 L . 3B5P * ) Domestic Hot Water Flow
» J. 5520207515 » |, 3BGP * | DuraSteel
» 5520207580 » @ Unidlass 2015 Classification " BneustAie Facce
» ) 55203075 » | Extract Air from Internal Sp
v ) 5520 30 75.80 » Ll Fire Protection - Dry
> M se 75 N DSS » | Fire Protection - Hydrant

P * ) Fire Protection - Sprinklers

Uniclass 2015

MEP Systems



Information Take Off

Qd B Do - DEE

[l Information Takeoff
@ TakeoffAll v

Spaces v (I [ B= & Report

Floor
[l (ARCH) Story-1
[l (ARCH) Story-1
[l (ARCH) Story-1
[l (ARCH) Story-1
[l (ARCH) Story-1
[l (ARCH) Story-1
[l (ARCH) Story-1
[l (ARCH) Story-1
[l (ARCH) Story-2
[l (ARCH) Story-2
[l (ARCH) Story-2
[l (ARCH) Story-2
[l (ARCH) Story-2
[l (ARCH) Story-2
[l (ARCH) Story-2
[l (ARCH) Story-2
[l (ARCH) Story-3
[l (ARCH) Story-3
[l (ARCH) Story-3
[l (ARCH) Story-3
[l (ARCH) Story-3
[l (ARCH) Story-3
[l (ARCH) Story-3
[l (ARCH) Story-3
[l (ARCH) Story-4.
[l (ARCH) Story-4.
[l (ARCH) Story-4.
[l (ARCH) Story-4.
[l (ARCH) Story-4.
[l (ARCH) Story-4.
[l (ARCH) Story-4.
[l (ARCH) Story-4.
[l (ARCH) Story-5
[l (ARCH) Story-5
[l (ARCH) Story-5
[l (ARCH) Story-5
[l (ARCH) Story-6
[l (ARCH) Story-6
[l (ARCH) Story-6
[l (ARCH) Story-6
[l (ARCH) Story-7
[l (ARCH) Story-7
[l (ARCH) Story-7
[l (ARCH) Story-7
[l (ARCH) Story-7
[l (ARCH) Story-7

Space Usage

Room Type and Count
Floor Area

Volume

[l (ARCH) Story-7

Space Usage | Total Area

Bathroom
Circulation
Elevator
Kitchen
Residence
Special
Storage
Technical
Bathroom
Circulation
Elevator
Kitchen
Residence
Special
Storage
Technical
Bathroom
Circulation
Elevator
Kitchen
Residence
Special
Storage
Technical
Bathroom
Circulation
Elevator
Kitchen
Residence
Special
Storage
Technical
Circulation
Elevator
storage
Technical
Circulation
Elevator
storage
Technical
Bathroom
Circulation
Elevator
Kitchen
Residence
Special
Storage

55.0 mz
158.8 mz
12.5 m2,
36.0mz
570.0 m2
2,824.0 mz
8.7 mz
35.0mz
55.0 mz
158.8 mz
12.5 m2,
36.0mz
570.0 m2
2,824.0 mz
8.7 mz
35.0mz
55.0 mz
158.8 mz
12.5 m2,
36.0mz
570.0 m2
3,024.0 mz
8.7 mz
35.0mz
55.0 mz
158.8 mz
12.5 m2
36.0mz
570.0 mz
2,824.0 mz
8.7 mz
35.0mz
73.8 mz
12.5 m2
8.7 mz
35.0mz
73.8 mz
12.5 m2
8.7 mz
35.0mz
55.0 mz
158.8 mz
12.5 m2
36.0mz
570.0 mz
24.0mz

Average Area  Count Color
4.6 mz 1z
19.8 m2
4.2 mz
9.0 mz
28.5 m2
88.3 m2
8.7 mz
11.7 m2
4.6 mz
19.8 m2
4.2 mz
9.0 mz
28.5 m2
88.3 m2
8.7 mz
11.7 m2
4.6 mz
19.8 m2

Concrete
By Grade

By Type
Etc

Volumes

[E] INFORMATION TAKEOFF

Component
&9 Curtain Wall
© Slab

< Slab

< Slab

€ Sizb.

< Slab.

© Slab

< Slab

< Slab

< Slab.

< Slab

Type

Curtain Wall:PIL_CONTIGUOUS PILE-750DIA.

1200014 PILE_REG

1500 THK PILECAP

900DIA_PILE_RBG

\CAP-PC-PILE CAP_resi-retail_RBGT:CAP-PC.
‘CAP-PC-PILE CAP_resi-retail_RBG:CAP-PC-1
CAP-PCT PILE CAP_RBG

CAP-PCI0PILE CAP_RBG

CAP-PCT1 PILE CAP_REG

‘CAP-PC12 PILE CAP_RBG

\CAP-PC13 PILE CAP_RBG 2

Velume

442155 m3
100.935 m3
33600 m3)
176.981m3
389111 m3
1,184.494 m3
541785 m3
29743 m3
33650 m3)
27.627 m3
34.077 m3

£) Takeoff All ¥ Foundations ¥ [ Py L, & @ 8 B Report

Count Coler

1



Information Take Off - COBie

Is it enough to generate
COBie deliverables without
first of all validating the
content?

Visual COBie data allows
bi-directional querying and
interrogation

[ Foor| Spoc | Zon | Type! companent System | Assembly | Connecoon| Spae | Resouce| b mpoct | Do | At | Coordate sve| Pkt




SOLIBRI 2017 Edition

Who do we help?

What's.in It for.you?
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Who Benefits ?

Facilities
Manager

ANEMETSCHEK COMPANY



Our Customers

CUSTOMER TYPES

* Architects are our largest customer ownencs)

9%

group by number of accounts B Consultant

11%

Architectural
Offices
33%

» Contractors are our largest customer
group by number of licenses
(excluding Academia)

* Almost all of the top 20 contractors
utilise Solibri to some extent

Consulting

Engineer .
g Construction

14%
Company

 Largest customer in the UK is Wates
who have been expanding usage
rapidly over the last 18 months



Quality in Prefabrication

. o DO Qwmy Dy iy o ¥-Pr A QAQAA K-F US
The value that we get from Solibri is the —— -
efficiency,” adds Robert Broad, Senior Digital N PR

. . y “ y . . v 8] GAInterfacing Checks - SF104
Engineer at Laing O'Rourke. “We're using it for - go swaa.
v {g] 02 - Connecting Components

checks that previously would have been quite

v § 02-1 - Wellvoid Below Coupler Alignment - Non R

difficult and labor intensive to do manually.” TR rer——
Is There A Wellvoid Below The Coupler? ...__ i

With Solibri, Laing O’'Rourke has been able to

automate a great deal of their model checking, — *™"*"" , . R

bringing overall time savings and quality into v I R

the ChECklng process RQR:SULTS No Filtering ¥ @ Automatic ¥ Q“[%rdtfl
3] Fastener Components don £ touch below 16/61 N -

v AG40 Coupler B40 bar x 1100mm [6/6]

» X (B) Fastener0.211.22 o
» X (B) Fastener0.211.26 a5
» X (B) Fastener.0.4.11.10 oy

“Model checking just gives us that complete —
reassurance that when the project is actually o e LLLIS

put together on site, everything works exactly
Reference Name Source Count
1 » B10 Bar From Classification Rul... 2041
aS It S h o u Id " B12 Bar From Classification Rul... 1966
Anto ny Aucote B16 Bar From Classification Rul... 306 I
B20 Bar From Classification Rul... 200
B25 Bar From Classification Rul... 150
B32 Bar From Classification Rul... 472

LAING D'ROURKE




Buildoffsite Members & Customers

Assael JEKIER

ARUP

& Sir Robert |
E. MCALPINE ‘{
A Legal &
General

b, ""'. Ministry of
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l
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STRU CTLIE'ES
uuuuuuuuuuuuuuuuuuuuuuuuu MODULAR HOMES

e
Wwates

B H UNIVERSITY OF
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Levitt Bernstein

)

WILLMOTT DIXON
GROUP

SKANSKA

GERAGHTY TAYLOR

Smart Offsite

Balfour Beatty
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POLICE

Wurkrng together for a safer Londaon
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Solibri HeatMap
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