ATELIER : INNOVER ENSEMBLE

Evaluation de la Qualité des Données
BIM pour la Phase d’Exploitation

Romain, Leygonie

POMERLEAU

Romain LEYGONIE




ATELIER : INNOVER ENSEMBLE

I 0 b I e d es . Introduction
II. Probléme Initial

o« Ill. Solution Proposée
m a t | e res V. Démonstration
1. Listes de Contrdle
2. Outils Automatiques
3. Analyse des Modeles
4. Tableau de Bord

ECOLE DE
ETS b POMERLEAU
SUPERIEURE EN INTEGRATION ET DEVELOPPEMENT DURABLE
e pour lindustrie Iy

Ol Université du Cuébec




ATELIER : INNOVER ENSEMBLE

ECOLE DE
TECHNOLOGIE
SUPERIEURE

ur Findustrie niversité du Queébec

Introduction
BIM pour les Opérations

* Base de données de I’information des actifs
e Visualisation 3D du batiment

 Locations des actifs et relations entre eux

* Historique de la maintenance

* Intégration avec d’autres technologies
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Probleme Initial
Faible Qualité des Modeles Livrés

ECOLE DE

Information incomplete, imprécise,
définie approximativement,
surcodts, délais

s B POMERLEAU
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Qualité des
Données

Information désorganisée, non
structure, non utilisée, saturation de
la base de données, efficacité
réduite

Recherche manuelle, manque de
vérification, qualité limitée,
structure faible
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Solution Proposée

Cadre pour la Qualitée des Modeles FM BIM

Procédures _r‘l

Assurance qualité et contrdle qualité

Requis d’information

Identification des réles et responsabilités
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QO

Outils Automatiques

Revit Model Checker et autres

Dynamo
Dashboard

Liste de Controéle

Par dimensions de qualité
Par objet
Génériques et spécifiques Revit

v—
v—
v—
v—
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Product [Persp. [Item Definition
Elements [Objects |Floors should be properly defined and should not exist as ceilings.
Ceilings should not be cut by a space.
Attributes |All elements properties must reflect as-built conditions.
ILocation |Elements should have a relation to the space where they are located.
Spatial  |Objects  [Spaces should be in a properly enclosed/bounded region.
[Elements Space volume should go from current level up to the slab.
Attributes |All space properties must reflect as-built conditions.
System  [Relations [No disconnection should exist in the systems.
Facility |Integrity [The model should be geolocated.
Product [Persp.  [[tem Definition
Elements  Objects |[Element names should conform to a standard. (IR)
Attributes [Elements should be classified following a standard classification scheme. (IR)
Consistent units should be used for the properties of elements. (IR)
Spatial Objects  |All spaces should be hosted to the level in which they contribute to the building square footage.
Elements Floors and levels naming should be consistent and conform to a standard. (IR)
Spaces names should be consistent and conform to a standard. (IR)
Attributes [Spaces should be classified following a standard classification scheme. (IR)
[The area calculation method should comply with a guideline. (IR)
System Relations [System names should be consistent and conform to a standard. (IR)
[Facility Integrity [Model file names should conform to a standard. (IR)
Drawings  |Objects [Model view and sheets names should be consistent and conform to a standard. (IR)
Annotations Objects  |All annotations should be consistent and conform to a standard. (IR)
IProduct ([Persp. [[tem Definition
[Elements (Objects [There should not be duplicate elements.
Attributes [There should not be duplicate properties.
Location [Elements should have a relationship with the space they are accessed from.
Spatial  |Objects  [There should not be multiple spaces in the same enclosed region.
[Elements |Attributes [Unique name and numbering should be used for spaces.
System  [Relations [Unique name and numbering should be used for systems definition.
Facility |Integrity [The architecture, structural and MEP models should match and align.
Links should be pinned in place. (*)
Links should use overlay method. (*)
Models files are organized in a standard and consistent directory structure. (IR)
Product [Persp. |Item Definition
Elements |Objects |All required elements must be included in the model. (IR)
All assets must have the correct LOD. (IR)
Attributes |All required element properties must be available in the model. (IR)
Spatial  |Objects [There should not be infant spaces (e.g. on roofs, external stairs, parking, shafis).
Elements Zones are defined in addition to spaces for grouping by function purpose.
Attributes [Spaces should have finishes in addition to materials.
Every Space should be assigned to at least one Zone.
System  [Relations [Systems must be defined and have all their individual components assigned to them.
Facility  |[Integrity |[Delivered models should be complete including: plans, schedules, diagrams, and data from all disciplines. (IR)
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Product Persp. Item Definiti
Elements Objects All unnecessary generic models should be removed. Generic models should be generally avoided. (*)
All unnecessary in place families should be removed. In place families should be generally avoided. (*)
All unused objects should be purged and removed. (*)
All unnecessary mass elements should be removed. Mass elements should be generally avoided. (*)
All detailed components should be removed. (*)
All groups used to model the building must be ungrouped. (*)
Attributes | There should not be duplicate identification values for elements (e.g. mark, tag).
Spatial Objects Non-building story levels and floors should be removed.
Elements All unnecessary area space schemes should be removed, specifically related to structure, installation, assembly, or construction. (*)
All unnecessary color schemes should be removed, specifically related to structure, installation, assembly, or construction. (*)
There should not be multiple levels at the same elevation.
Attributes | Identification values for spaces (e.g. name, number) should be unique.
Facility Integrity | Scope Boxes should be removed from the model. (*)

Design Options should be removed from the model. (*)

Worksets should be discarded. (*)

Keep only the default browser organization (“all”) for views, sheets and schedules. (*)

All non-transmittal linked-in files (CAD/Revit/SketchUp) should be removed from the model.

The models must be purged multiple times before it is shared. (*)

Warning count should be reduced to zero. (*)

Annotations

Objects All unnecessary annotation should be deleted, specifically related to structure, installation, assembly, or construction.
Revisions information should be purged from the model.

All non-required line styles should be removed, specifically related to structure, installation, assembly, or construction.

All non-required legends should be removed, specifically related to structure, installation, assembly, or construction.

Drawings

Objects All unnecessary schedules should be removed, specifically related to structure, installation, assembly, or construction. (IR)

All unnecessary sheets should be removed. (IR)

All unnecessary view templates should be removed, specifically related to structure, installation, assembly, or construction.
All views not on any sheet should be removed (e.g. plan, section, elevation, detail, test, work in progress and drafting views).

All unnecessary images should be removed.

[Product

Persp.

Item Definition

Elements

Objects

There should not be any hidden objects, filter, or annotative element in any view.

Each object should be modeled in the proper phase. (*)

Elements should be placed only in their associated models.

Attribute
S

\Values of property set should only include URLs when there is no alternative.

Elements properties name and values must be comprehensible.

Spatial
Elements

Objects

Spaces should be visible and tagged in all plan views. (*)

Attributes

Spaces properties hame and values must be comprehensible.

System

Relations

System views of the included components and their relations must exist in the model.

Facility

Integrity

FM-BIM model files should be delivered standalone, preferably integrated. If the size does not allow, various
discipline models should be properly linked.

Details about the compatible version of the viewing and editing applications and IFC standard should be provided pen
model.

Reference nesting should be avoided. (*)

\Whenever possible, all links must have relative file paths.

Démonstration
Listes de Controle
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Démonstration

Cadre pour la Qualitée des Modeles FM BIM

B Dynamo

Autodesk Autodesk
Model Checker Model Checker SOLIBRI
for Revit Configurator Model Checker
for Revit

Remove Room Bounding for Ceilings

Categoey N Category [1rn:"nf

Retrieve Rooms and Create Origin Points

CustomRoom FromElement

Filter out Origin Points

clement > Custommoom [)

® BIM Assure

Fill Height Offset Parameter

Select only Building Stories Levels

A8 Bements of Category

’per above Limit i

“ | Calculate and find the shortest
| Y headroom height

Reset Upper Offset

Categories AB Bements of Category
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Filters
Add Filter...
Operator Criteria Property Condition Value
Category | |OST_MEPSpaces «| |Include = Code: True %
And ~ | | Type orInstan = | |Is Element Type = | | = - Code: False X
Anc * | | Parameter | IC_ROOM_MAME = | [ Does N - Code: ROOM_MAME »
ar | | Category | O5T_MEPSpaces - Include = Code: True w0
And | | Parameter *| |[ROOM_MNUMBER = | |(Does N - Code: ROOM_MNUMBER X

Preview ( Category OST_MEPSpacesincluded True AMD Type or Instance Is Element Type= False AND Parameter
SPACE_ASSOC_ROOM_MNAMEDoes Mot Match Parameter ROOM_MNAME) OR ( Category OST_MEPSpacesincluded True AMD Parameter
SPACE_ASS50C_ROOM_MUMBERDoes Mot Match Parameter ROOM_NUMBER)
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Démonstration
Analyse des Modeéles

Item Definition Time # of identified issues
Man. Aut. Man. Aut.
The model should be geolocated 03:30 | 00:15 0 0
The models must match and align 03:05 | 00:10 2 2
Links should be pinned in place (*) 14:38 | 00:30 5 44
Ceiling must not be room-bounded (*) 04:45 | 00:06 6 234
Spaces must be placed 03:31 | 00:03 25 28
Spaces must be in enclosed regions and must not overlap 02:00 | 00:03 0 2
Elements should be placed in their associated models 23:27 | 00:28 11731 16520
Elements should have a relation with the space they are located in 18:00 | 00:14 17960 18136
There should not be any hidden objects, filter, or annotative element in any view 39:13 | 01:12 434 860
Generic Models must be avoided (*) 06:06 | 00:22 1700 1705
Mass must be avoided (*) 04:37 | 00:19 6 12
Detail components must be avoided (*) 04:19 | 00:16 21962 22017
Groups must be dissociated (*) 20:15 | 00:16 67 2985
Views that are not on any sheet must be purged 05:12 | 00:16 210 209
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A 8 E | F | G | H | I |
COBie NAME { TYPENANME SPACE DESCRIPTION _ SERIALNUMBER | INSTALLATIONDAT

| AC PKFY-P2ANKMU 2TON_AC PEFY-F2ANKMU
AC PKFY-PAONKMU 2TON_AC PRFY-PINKMU
WAC PKFY-P24NKMU 2TON_AC PKFY-P2ANKMU
WAC PKFY-P24NKMU 2TON_AC PHFY-P2ANKMU
;'.c PHFY-P2ANKMU 2TON_AC PHFY-P2ANKMU
HAC PKFY-P2ANKMU 2TON_AC PHFY-P2ANKMU
_ AC PKFY-P24NKMU 2TON_AC PHFY-P2ANKMU
AC PKFY-P24NKMU ZTON_AC PKFY-P2ANKMU

OicC

2ANKMU. Ac

\'(‘\JH

2ANKMU AC PKFY.

iénd d‘

IAC
j‘.k: ‘. AC PKFY-P2ANEMU 2TON_AC PEFY-P2ANKMU
] ca e AC PKFY-P2ANKMU 2TON_AC PKFY-P2UNKMU
Y-P2ANKMU 2TON_AC PKFY-P24RKM q_,“-' 7 W AC PHFY-P2ANKMU 2TON_AC PKFY-P24NKMU

| WAC PKFY-PIANKMU 2TON_AC PKFY-P2UNKMU
T HIAC PKFY-P2ANKMU ZTON_AG PKFY-P2ANKMU
"W AC PRFY-P2ANKMU 2TON_AC PHFY-P2ANKMU

W Condensing Linit PUMY - PEONKMU1_Condensing Un PUMY - PEONKMU1
| sing Unit PUMY - PEONKMU1_Cendensing Unt PUNY . PEONKM
“MCondensing Unit PUMY - PEONKMU1_Condensing Unit PUMY - PEONKM
d Condensing Lint PUMY - PEONKMU1_Condensing Link PUMY - PEONKM

M Condensing Unit FUMY -

- PEONKMU1_CU-1

Demonstration
Analyse des Modeles

| e | f | & | & | 1| 3 | K |
CATEGORY DESCRIPTION ASSETTYPE | MANUFACTURER | MODELNUMBER | WARRANTYGUARA WARRANTYDURATI |
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L Aluminum Ladder
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External Objects
Revit cab SkKP Raster Images

7 3 0 12

Number of Aszets per Dizcipline

Links Pinning .

1.

Asset modeling
ARC Structure MEP

16,8 5,778 351 g

Only assets corresponding to the type of
model should be included. There might be
duplicated between series (e.g.

Number of links, SKP elements and raster images in the
model. Non essential should be removed.

BT bl G At
a
-]

Lrdies [P architectural wall and structural wall). .
Totallinks
10 = 168 .
Urpinmed Pinmed . I 578
' ° a 1 ~ 9 1
D e m o n St ra t ' o n Number of links not pinned in place. Should be 0. munpinned W Finned WARC Witssciars WMER
Boom location R Boom Identification
Total Booms Tatal Spaces Room Location Tatal Rooms Tatal Spaces
451 223 0 451 223
O e O U e O r gan Room Duplicates Space Duplicates Space names match room's
Rooms located onrooks Room!Spaces not enclosed =] u] 13
i u] Unique Rooms Unigque Spaces | Matching Mames
Rooms not located on roofs RoomiSpaces enclosed 443 224 210
451 B30 Number of duplicated rooms and spaces. Number of spaces whose name do not
There should be no room located on the roofs. No room match the name of the correspending room. All should be O
or no space should be in an unenclosed area, it means 451
that the room/space exists but is not placed. e beswdanrods  mh — ; ; - .
o stedan oty @R ol e el Room Duplicates Space Duplicates Space Names
Room classific ation = = 0
Total Rooms RFJFHT‘I . EnCIOSLlre 8 13
451 classification
Rooms unclassified 0
451
Rooms classified
1}

All rooms should be
assigned a classification
number and description in 451 i
5 dE‘ﬁ ned |:|a_r,5iﬁcatiq.|-| m Roofs uhelisified BRoosd o il fed

229

210

443

W RS o et drickise d W R Spdcn e gl d Whoorm Duplests B Ugus Bsams WSpace Duplcasd W Unigue Spited W Space names mach mom's @ Maching Names
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Merci pour votre attention!
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