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Collaboration -

Standards for BIM information exchange and process
management

Part 1: Management
Part 2: Data
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Who writes the BIM standards?

ISO Committees in liaison ISOITC 59/SC 13 other liaisons ISO .
Organization of information .
about construction works . .
1ISOITC 211 . TC 59 T BUIldIngS and
Geographic Information ¢ Liaison > ¢ Liaison buildi ng_SMART @ W . .
Systems DT 2 civil engineering
Classification vavi(:fzrmalion on the WO rkS
ISOITC 10/SC 8 construction industry ]
Construction < Liaison > < Liaison > Open G‘_EOSPatlm
documentation ] wGe Consortium (OGC)
Building information models
Information delivery manual A A
SC 13 — Organization
ISO/TC 10/SC 10 ) WG 11 ) . -
Process plant = Lizison Frodud 2;‘;;1 g senvice Of | nform atl on abO Ut
documentation 1
wes construction work
Implementation of collaborative working
I1SOITC 205 over the asset life cycle . IEC/SC 3D
Building environment « Liaison < Liaison »{ Product properties and classes
design TF 1 and their identification =
Terminology L I al S 0 n to
ISO/TC 184/SC 4 TF2 v ISO/TC 211 GIS
Industnal data < Liaison = Business planning and strategy O G C
STEP prudﬂ?r}wgde\ling and Joint working group » Development ::I:Silgiﬁwg data related Liaison CEN’TC 442 . lcan I l ' I I I I
resources standards === > aﬂtl?r?gl?gla;ﬂr;mhm ﬁ = bU|Id|ngsmart .......

Konig et al, “Wissenschaftliche Begleitung der BMVI Pilotprojekte zur Anwednung von Building Information Modeling im Infrastrukturbau” BMVI, 2016, Source: Thomas Liebich

e N cﬁ Christian Clemen (Germany): ,Standards for BIM data exchange and
H] V ‘ process management”
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ISQITC 59/SC 13 (SN),

Information about construction works

CENITC 442 (SN)
Building Information Medelling

NA 005-01-39 AA
Building Information Medelling

VDI Koordinierungskreis
Building Information Modelling

ISOITC 59/SC 13/TF 02 (BSI)

Business Planning and Strategy

CENITC 4420WG 1 (BSI),
Strategy

NA 005-01-39-01-AK
Strategie

VDI 2552 Blatt 1 Rahmenrichtlinie

ISOITC 5%SC 131JWG 12 (SN)

CENITC 442/WG 2 (DIN)

NA 005-01-39-02-AK

VDI 2552 Blatt 3 Mengen / Controlling

Development of construction related data Exchange Information Informatic tausch VDI 2552 Blatt 4 Modellinhalte
standards (IFG) VDI 2553 Blatt 6 Bauherren / FM
ISOITC 59/SC 13/WG 13 (BSI),

Collaborafive working over lifecycle

ISOITC 59/SC 13/WG 8 (NEN),

Information Delivery Manual

CENITC 4420WG 3 (ASI),
Information Delivery Specification

NA 005-01-39-03 AK

Informationsmanagement mit BIM

VDI 2552 Blatt 1 Rahmenrichtlinie
VDI 2552 Blatt 3 Mengen / Controlling
VDI 2552 Blatt 5 Datenmanagement
VDI 2552 Blatt 6 Bauherren / FM

VDI 2552 Blatt 7 Prozesse

ISOITC 59/SC 13IWG 2 (DS),

Classification of construction warks

CENITC 442/WG 4 (AFNOR)
Support Data Dictionaries

NA 005-01-39-04 AK
Kataloge

VDI 2552 Blatt 9 Klassifikation

ISOTC 59/SC 13IWG 11 (DIN),
Product Data for Building Services

il

NA 041-01-71-GA
Datenstrukturen fiir elekironische
Produktkataloge in der TGA

VDI 3805 Blatt 1ff
Produkidatenaustausch in der TGA

WG1:
Strategy (Roadmap)

WG2:

Exchange Information

(Data, Adoption of IFC, LOD,
Information Container for
Data Drops)

WG3:
Information Delivery

Specification (Process, IDM,
MVD)

WG4:
Data Dictionary (Property
Server)

Konig et al, “Wissenschaftliche Begleitung der BMVI Pilotprojekte zur Anwednung von Building Information Modeling im Infrastrukturbau” BMVI, 2016, Source: Thomas Liebich

Nca Christian Clemen (Germany): ,Standards for BIM data exchange and
= process management”

geospatial software
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The BIM Process (“Race Track”) Dbsi.
BS1192-2 will be the base

DELIVERY EXECUTION NEED

Master Information CONTRACT AWARD BIM Execution Plan PROCUREMENT Employer_s Information for ISO1 9650 !
Delivery Plan (BEP) Requirements
(MIDP) (EIR)
Capex
start
~

(| Project Information Model (PIM) | Aot information Model () A project- and asset
information model (PIM,
AIM)

- Information

- Graphical Model
- Non-Graphical Data

- Documentation
_ - - — Opex) (ARTENANCE and USE (A8 11923
e e oo o | l ______ I | > _________ - - Management

INFORMATION @O ©U © YW ©O© O©U W O ! - E | R

SCEBISCRNCRNCRN S Olgﬂf:;;:;*::z:z::s::‘-’::i . BEP

I
I
| and em isi
g ployer’s decision
By © © © O © sl
! CIC Scope of Services = M I D P

fostui - Sequential Stages 1-7
mmfg\:ﬁm mnggeme"t BS1192-2, image from http://www.atd.london/home-1/bim/pas-

h Documentation

>
§ Non-Graphical Data
<

Information Model

MOBILIZATION

Graphlcal Model

UILD & DOVER &
m m m pernemon I cot o | “S2355 =

[ maintain, Refurbish, End of Life or Build |

1192-2, Author: Mervyn Richards
) Christian Clemen (Germany): ,Standards for BIM data exchange and
FIIG H'l |7 ) process management”
qmsoaﬂdsu"waro
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EIR - BEP - MIDP

Employer’s Information Requirements

Pre tender: The employer sets standards and processes to be adopted
by the supplier as part of the project delivery process

PAS 1192-2 gives information types that have at least to be defined. E.g.
Levels of Detail of BIM-Models, milestones, data formats (including
version numbers), and

- coordinate systems and project base point

- Necessity of pre-construction survey

S ) Christian Clemen (Germany): ,Standards for BIM data exchange and
IHII’"”V BHM "‘I - mdo process management”




|ﬂ§/ 7 FIG WORKING WEEK 2017

e ﬂ\l_d-_ BIM FOR SURVEYORS Helsinki Finland Sunday 28 May 2017

EIR - BEP - MIDP

BIM Execution Plan

Pre contract: The bidder/supplier shows that he meets the capability,
capacity and competence to meet the EIR with a suggested BEP

Post contract: All parties agree and committed to the refined BEP
Master/Task Information Delivery Plan: Detailed list of information
deliverables

The BEP e.g. contains agreements on

- Surveying strategy (pointclouds, LIDAR, GNSS)

- Origin and Orientation of the project base point, related to geodetic datum
and projection

- ,as-constructed®-survey: handover for operation stage

e ) Christian Clemen (Germany): ,Standards for BIM data exchange and
A0 y »
i1y i 58 (DB B Neo’ i
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STRATEGY

DELIVERY

Master Information CONTRACT AWARD BIM Execution Plan PROCUREMENT
Delivery Plan (BEP)

EXECUTION

NEED

Employer’s Information

Requirements
(MIDP)

L Project Information Model (PIM) | Asset Information Model (AIM) |
| | I

Documentation

Non-Graphical Data

Information Model

Graphical Model

MOBILIZATION

IDOVER &
m W m W cotinizdon J 15626 | oreaon Il wuse |

| Maintain, Refurbish, End of Life or Build l

fCOMMON DATA ENVIRONMENT (CDE)/ 4

Opex
oo T f _________ f ________ ‘1 _________ i _________ i __________________ } _________ f ______________
SUPPLIER'S

INFORMATION ) <P <©» <@ <“-@»> S (6) 2 <P S (n) g
and employer’s decision |
Legend
Infor: i M . .
reen it . Py BS1192-2, image from http://www.atd.london/home-1/bim/pas-

S cvlw csl@ Ol@ ¢ OO O c5lc> Ql“ ol
1192-2, Author: Mervyn Richards
IRVl i

information exchanges !
(0) <e) (e) (e) <°> CIC Scope of Services |
N" ca Christian Clemen (Germany): ,Standards for BIM data exchange and
< > process management”
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Implementation: As central model (data base) or feautured model
(seperated files/documents/models)

BS1192-2 also defines

- Work in Progress codes (WIP) that show the status (e.g. checked,
published,..)

- File and layer naming conventions

- The necessity of LOD (level of development)

) Christian Clemen (Germany): ,Standards for BIM data exchange and
»,0\ y g
38 M 52 (DB B Neo
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Collaboration -

Standards for BIM information exchange and process
management

Part 2: Data

P ﬁ Ch t n Clemen (Germany): ,Standards for BIM data exchange and
125% e
E H-IV «l-'-*:\; s management”
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Industry Foundation Classes (IFC, ISO 16739)

Industry Foundation Classes (IFC) are the open and neutral data format for
openBIM.

- schema for sharing construction and facility management data
- across various applications and software used in the AEC/FM industry

domain
- object-oriented (building elements, spaces, properties, shapes, etc.)

buildingSMART. E DIN

http://www.buildingsmart-tech.org/implementation/fag/fag-general-questions#Q3

= International home of openBIM
9'#3- ) Christian Clemen (Germany): ,Standards for BIM data exchange and
n H'IV EHM 22 - m< zo process management”
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LR

—E 4

Name des Entities Subklasse(n)

ENTITY IfcProduct /

ABSTRACT SUPERTYPE OF (ONEOF (IfcAnnotation, IfcElement, IfcGrid, .. )

IFC schema is specified with B -

Attribute

Repres n : OPTIONAL IfcProductRepresentation;

INVERSE

Inverse Attribute ReferencedBy : SET OF IfcRelAssignsToProduct FOR RelatingProduct;
EXI RESS .
Regeln

Placement For ShapeReprisentation :

END_ENTITY;

EXPRESS-G Coarrty etz Ve et
XML-Schema

{fcRelAssigns ToProduct RelatngProduct)
(INV) ReferencedBy S[0:7]

IFC Documentation

http://www.buildingsmart-tech.org/ifc/IFC2x3/TC1/html/ :'“““"’“I'g’“‘“:u
http://www.buildingsmart-tech.org/ifc/IFC4/final/html/
http://www.buildingsmart-tech.org/ifc/IFC4x1/RC3/html/

XSD Specification: i
<xs:element name="IfcProduct" type="ifc:IfcProduct” abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>
<xs:complexType name="IfcProduct" abstract="true"> New select type

<xs:complexContent>

<xs:extension base="ifc:IfcObject"> @ R,
<Xs:sequence> T J)i i 0

(NV) RerenceBy S[0:7]

<xs:element name="ObjectPlacement” type="ifc:IfcObjectPlacement"” nillable="true" minOccurs="0"/> .
<xs:element name="Representation" type="ifc:IfcProductRepresentation" nillable="true" minOccurs=""/> | | [T o
</xs:sequence> —q MeTypeProduct | eeeeeey
. Representzton) L7

</xs:extension> A :
</xs:complexContent> { FOBEOMETRYRESOLRCE.
entity deprecated for » R wantonep A
</xs:complexType> instantition in IFC2x4 | ]

Nca Christian Clemen (Germany): ,Standards for BIM data exchange and
"~ process management”

geospatial software


http://www.buildingsmart-tech.org/ifc/IFC4/final/html/
http://www.buildingsmart-tech.org/ifc/IFC4/final/html/
http://www.buildingsmart-tech.org/ifc/IFC4x1/RC3/html/
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Standard for the Exchange of Product Model Data

Begin: ISO-10303-21

Header: Metadata (description,name,schema)

Data Section;: DATA, ENDSEC

Instances start with # and number, followed by

name of class

S optional attributes
References with # and number
End: END-ISO-10303-21

ISO-10303-21;

HEADER;

FILE_DESCRIPTION ((’Testfile’));
FILE_NAME((‘example_file’));
FILE_SCHEMA ((‘example_schema)));
ENDSEC;

DATA;

#1 = POINT (10.0, 5.0, $);

#2 = POINT (10.0, 15.0, $);

#3 = POINT (30.0, 10.0, $);

#4 = TRIANGLE(#1, #2, #3);
ENDSEC;

END-ISO-10303-21,

11210 B 2 (DB) EEY Neo

Christian Clemen (Germany): ,Standards for BIM data exchange and

process management



IfcRoot

A . 4
IfcObjectDefinition IfcPropertyDefinition IfcRelations hip
d 4 o 4
IfcObject IfcTypeObject IfcFillsElement IfcVoidsElement
A & A
IfcProcess IfcActor IfcProduct
b 4 §
IfcSpatialStructureElement IfcProxy IfcElement
: A i o o 0
IfcSite IfcBuilding IfcBuildingStorey IfcSpace IfcBuildingElement IfcFeatureElement

André Borrmann, Markus Konig, Christian Koch, Jakob * * ‘ *
Beetz (Hrsg.): Building Information Modeling
Technologische _ _ _ IfcWindow lfcWall lfcBeam IfcColumn
Grundlagen und industrielle Praxis, Springer Verlag 2015,
p.91
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§ v v
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— .

+ #35 = IfcBuildingStarey +

#i5 = IchﬂIEtaMardCase+

#124 = lfcWindow +

Example for Spatial Aggregation

HelloWall.ifc from BuildingSmart, Fig from: Gorne, Hendrik: nformation Modeling (BIM) — Standards der
BIM-Methode fiir vermessungstechnische Leistungen”, Master Thesis HTW Dresden, 2016

;;— 1o Christian Clemen (Germany): ,Standards for BIM data exchange and
ﬂ H‘IV/ HM | mLN_ﬂo process management”
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#45 = |fcwvall
Representation Wal I

#48 = IfcProductDefinitionShape I #83 = IfcShapeRepresentation
Representations L[1:7]
- |dertifier: Body

ltems - Type: SweptSolid
l 5017

#84 = IfcExtrudedAreaSolid . Extru s i o n

- Tiefe der Extrusion:
SweptArea hier: Depth= 2,3 m ExtrudedDirection
Position
#5= IchrbltraryCInsedPruf leDef #92 = IfcAxis2Placement3D #36 = |fcDirection 0 0
dt.: heliebiges - beschreibt lokales Koord - - giht Extrusionstichtung an, PO Iyg o n l CS I D I rectl o n
geschlossenes gy stemn fur Extrusionskérper hier. entlang Z-Achse
OUECUNE. [ Srem (#93 his #95)

#86 = IfcPolyline {87 = IfcCartesianP aint "
Points

#40 = IfcCartesianPointh————®88 = IfcCartesianPoint

#31 = IfcCartesianPointp————(#89 = IfcCartesianPoint

Example for Geometry Of a Wa” HelloWall.ifc from BuildingSmart, Fig from: Gorne, Hendrik: “Building Information Modeling (BIM) — Standards der

BIM-Methode fiir vermessungstechnische Leistungen”, Master Thesis HTW Dresden, 2016

= N cﬁ Christian Clemen (Germany): ,Standards for BIM data exchange and
A process management”
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$122 = IFCSHAPEREPRESENTATION ($#20, 'Body', 'Brep', ($149)):
$123 = IFCCLOSEDSHELL ( ($#129, #136, #139, $142, #145, $148)):
#124 = IFCPOLYLOOP ( (#24, #125, #126, #127)):

$125 = IFCCARTESIANPOINT ( (0., 300., 0.)):

| #126 = IFCCARTESIANPOINT ((750., 300., 0.)):
L #127 = IFCCARTESIANPOINT ((750., 0., 0.)):

$128 = IFCFACEOUTERBOUND ($124, .T.):

$129 = IFCFACE ((#128));

#130 = IFCPOLYLOOP ((#131, #132, #133, #134)):
#131 = IFCCARTESIAN ., 0., 1400.)):
$132 = IFCCARTESIANN 750., 0., 1400.)):
$133 = IFCCARTESIANPOL D, 300., 1400.)):
$134 = IFCCARTESIANPOINT ( (0% 8., 1400.)):
$135 = IFCFACEOUTERBOUND ($#130,

IfcPropertyTableValue — IfcPropertyListvalue #136 = IFCFACE ((#135)):
£137 = TFCPAT.YT.NNP [ (£24 £121 £134 g

IfeComplexProperty

————
Firee roper alug IfeProperty Singlevalue

/* Tabelle iy ltungen =/
IfcPropertyReferenceValue IfcProperty Enumeratedy alug

#337 = IFCTABLE('Poa ments', ($344, #345, #346, #347), ($338, #339, #340, 341, #342, #343));
/+ Definition der Spaltenali yane (erwejterbare Liste, horizontal) #/

#338 = IFCTABLECOLUMN( 'PUNKTNUMMER' o R, $, $, $);

#339 = IFCTABLECOLUMN('STANDPUNKTNUMMLR JKTNUMMER', $, $, $);

#340 = IFCTABLECOLUMN('INSTANZ', 'INSTANZ "

#341 = IFCTABLECOLUMN( 'HORTZONTALWINKEL WINKEL', $, $, $);

342 = IFCTABLECOLUMN('VERTIKALWINKEL ' , 450 % 4,803

#343 = IFCTABLECOLUMN('SCHRAEGDISTANZ', 'SCHRAEGDISTANZ', $, $, $);

/+ Definition der Reihenanzahl (erweiterbare Liste, vertikal) und Fuellung der Spalten /
/* - Beispielmessungen mit Rauminstanznummern aus SpaceBoundaries (Werte nur beispielhaft) »/

F ffcStoreyView V 2.2b - Master_House_IFC2X3 - ] X #344 = IFCTABLEROW((IFCLABEL(100'), TFCLABEL('A'), IFCLABEL('¥248'), IFCPLANEANGLEMEASURE(254.2587), IFCPLANEANGLE
5 #345 = IFCTABLEROW((IFCLABEL('161'), IFCLABEL('A'), IFCLABEL('#249'), IFCPLANEANGLEMEASURE(254.2591), IFCPLANEANGLEM
Datei Bearbeiten Ansicht Darstellung Abfragen Extras Fenster ? #346 = IFCTABLEROW((IFCLABEL('102'), TFCLABEL('A'), IFCLABEL('#260'), IFCPLANEANGLEMEASURE (254.2597), TFCPLANEANGLEM
FEIC KRS #347 = IFCTABLEROW((TFCLABEL(’103'), TFCLABEL('C'), IFCLABEL('#251'), IFCPLANEANGLEMEASURE(125.8879), IFCPLANEANGLE
TFC Browser % E Properties X [+ Tabelle mit Beobachtungen fuer eine Stationierung, analog zu vorherigen Tabellen «/
Beispielproj.. A K Element. IFC. IFC. /+ (Werte nur beispielhaft) »/
= o
_-B°'§P‘;"- 0 Name [Value [Description & R ) e I : .
S 7 @s. w0 S 1 e #3560 = IFCTABLE('StationMeasurements', (#358, #359, ¥36@), (8351, #352, #353, #354, #355, #356, #357));
e IfcBuild... Beispiel-Stockwerk..
= Ue)| B IfcRelSpace...
] 2188 <...
» : N... Tstlevel 1
- De-| e e = Istance Measures between Faces
Re... IFCSLAB (#158)
v [ Ph... PHYSICAL .
Int... EXTERNAL
IFC Element x -
Su... 1Faces
Elemente  Ebenen

. Istlevel
De... Grenze-linke Wand
Re... IFCWALL (=87)

< |l tfcOpeningElemer
< ] IfcSlab_Roof

< |@] IfcSlab_Floor Ph... PHYSICAL .
et NuM Gorne, Hendrik: “Building Information Modeling (BIM) — Standards der

BIM-Methode fiir vermessungstechnische Leistungen”, Master Thesis HTW Dresden, 2016

N ca Christian Clemen (Germany): ,Standards for BIM data exchange and
~“  process management”

geospatial software
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Information Delivery Manual / 1SO29484-1
Documentation that describes

1. the business process and

2. the detailed business process requirement for a “data drop” as
input/output requirements

3. Technical requirements such as data format and used IFC classes

needed to provide at a particular point within a BIM project

buildingSMART.

= International home of openBIM

=T

z a Christian Clemen (Germany): ,Standards for BIM data exchange and
H1 |7 L_, process management”
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—“1‘\— T »,—v‘4 -
X >

Informatlon Delivery Manual / 1ISO029484-1
Process and InteractionMap | :

LIvarme | Aundriimne aer O Jle BeEreicne B
| Dokumentation Die festgelegten Bauteile werden mit einer geeigneten Messtechnologie korrekt |
geometrisch erfasst. Samtliche Messdaten werden abgespeichert.

E|S
Descri tion Of A, hanford, igari (ER) Flir den Austausch war Vermessungsdatan ﬁﬂ-lmpllmlrlﬁlmn;
p ;
aHriketkatenone 2 =l
Atirbut DeHnition B&EI-EI und wehcrkihrende El‘kl.'lrumn i i -Madell Reprisentation
Processes and Data Jrceadaten HEADER-5eetlon )
| | Dafsioustousch
Swwck des GuslEches | Nennuep der bejedpten MYy wumay [aka Visw™ K [le decnpiun _f"‘
Author .hﬁ'\::lc Urhzbars Hendrik Sceme® M [fie_name: auther §
rms = s Uithelers Bty el W [l nmme: orpanumbn j
] "”""""ceptRcut uuid="26dadd19-42e5-40fb-b3fe-98c4b05d029%a" —:":--"Ichpace"
Informatlon status="sample" applicableRootEntity="IfcSpace">
Projebt =
Aol <Loncepts>
n 1y
Re u|renments fﬂﬁ <Concept uuid="b8991dc6-d5b2-40be-ba70-db7beed4c93a"
q = name="Space Boundaries with Face Connection" status="sample" overrid
= "r;*;; <Template ref="6ae2d514-e2bd-4a24-b9%84-9b11725fc7db" />
buisiness and Fequizeeate>
Profekta
tirres <Re:;u1*eme'1: applicability="import" requirement="mandatory"
technical =R exchangeRequirement="ff0fc488-03af-4db6-818a-cB8ch2bdb0leb" /
Emor <Requ1reme1t applicability="export" requirement="mandatory"
exchangeRequirement="ff0fc488-03af-4db6-818a-c8ch2bdb0leb" /

rundssis) </Requirements>
Metadnt

Technical implementatibh <=
ec n Ica Imp emen a I‘ erstallt. Soweit wie mogfich, werden alle zu kontrolieranden Bautsile, welche

zweifelsfrei erfasst werden konnten, maodelliert.
Die Messdaten werden ebenfalls im Modell erfasst.
SchlieBlich erfolnt dia IMharasha das As-hiilt-Madalls <amt Massdatan an dan

of communication (MVD, reemmnmon BuildingSmart + 1SO 29481-1

Christian Clemen (Germany): ,Standards for BIM data exchange and
FIIG H] V/4 e m " process management”
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LOD =LOG + LOI

Level of Development = Level of Geometry + Level of Information

Level of Detail = .... Too CADy, to much related to scale

Hausknecht, K. und Liebich, T. (2016)

D ) Christian Clemen (Germany): ,Standards for BIM data exchan d
AR y gean
38 M 52 (DB B Neo
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LOD Level of development  LOD 100: graphically represented, Information can be
for BIM objects (not models):  derived from other sources.

m eveLoe -oruM  LOD 200: generic object with approximate quantities, size,
shape, location, and orientation. Non-graphic information
may also be attached.

LOD 300: + Model as a specific object in terms of quantity,
size, shape, location, and orientation. Non-graphic
information may also be attached

LOD 400: + with detailing, fabrication and installation
information.

 — ,, ’“51'55 LOD 500. + field verified representation. As-built

z ~) Christian Clemen (Germany): ,Standards for BIM data exchange and
( process management”
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LEVEL OF o
DEVELOPMENT O R U M
SPECIFICATION

October 19, 2016

The Specification is not a set of requirements
as to what is modeled when or by whom.
Rather it is a language by which users can
define these requirements for their own firms or

projects!
|
PARTICIPATING ORGANIZATIONS o
:A?chlu:: AGC fAm T @‘ ‘”‘%:lh;%*‘“‘ QISD
728 /P ) USIBD

;:*' cﬁ Christian Clemen (Germany): ,Standards for BIM data exchange and
XX < process management”
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200 | Generic model element with simplified treads and risers. |
350 Secondary stair support elements are modeled (hangers, | |
brackets, etc.).
400 All stair elements are modeled to support fabrication and
installation.
“ f
i : i _"=-" Milestones shown here are examples only -> SD DD
Uniformat Level Omniclass Level hs “
% : -:.—’. Date Date
12i{3 4 5 Ei1.2 3 535 & Relevant Attribute Tables LOD | MEA | Notes| LOD | MEA
A 21-01:00 00:00.00 SUBSTRUCTURE
All0 21- 0110 0000 00 Foundations A, B Concrete; A, B Wood; A, B Masonry; A, B
Precast Concrete
Part 2 . A10:10 21-01:10 10:00:00 Standard Foundations A, B Concrete; A, B Wood; A, B Masonry; A, B
. Precast Concrete
W, Spreadsheet Wlth Ai10 10i,10 21-:01:10 1010 00 Wall Foundations A, B Concrete; A, B Wood; A, B Masonry; A, B
Precast Concrete
LN o [l Ai10 10,30 21-:01 10 10:30:00 Column Foundations A, B Concrete; A, B Wood; A, B Masonry; A, B
Classlflcatlon Precast Concrete
1110 10,90 21-:01:10.10:90.00 Standard Foundation Supplementary
Components
SySte m ] Ai10 20 21-:01110 20:00:00 Special Foundations A, B Concrete; A, B Wood; A, B Masonry; A, B
. Precast Concrete
mllestones MOdel Ai10.20(,10 21- 0110 20:10.00 Driven Piles
) A 10:20,15 21-.01:10 20:15:00 Bored Piles
| h A 10:20:,20 21-:01 10:20:20:00 Caissons
e ement aut Or. ' A 10120 ,30 21-i01 1020 :30:00 Special Foundation Walls
. A 10:20.,40 21-01 10:20:40:00 Foundation Anchors
A 10:20:,50 21-01.10 20:50 00 Underpinning
A 10:20:,60 21-01 10 20:60 .00 Raft Foundations
Ai10:20:,70 21-:01.10 20:70 00 Pile Caps
A'10.20:,80 21-:01:10 20i80:00 Grade Beams A, B Concrete; A, B Wood; A, B Masonry; A, B
Precast Concrete
A20 21-:01 20 00:00 .00 Subgrade Enclosures A, B Concrete; A, B Wood; A, B Masonry; A, B
Precast Concrete
A20:10 21-:01:20 10:00:00 Walls for Subgrade Enclosures A, B Concrete; A, B Wood; A, B Masonry; A, B
Precast Concrete

| Element Table | A B Structural Steel | A, B Miscellaneous Steel ' A.'BVCO'ncretem A B Steel Joist | A, B Precast Concrete | A, B Metal Deck A, B Cold Formed Metal Framing A B

N e a Christian Clemen (Germany): ,Standards for BIM data exchange and
~  process management”
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Relates surveying deliverables to RIBA Stage 1-7 L~
Focus on Terrestrial Laserscanning for BIM 4

LOD for ,as-is-survey" — |,
LOD1 - Mass Model P
LOD2 - Shell and Core Model (standard families)
LOD3 - Standard Survey Model (adapted families)
LOD4 - Detailed Survey Model (+ installation)

LOI - for ,as-is-survey"
LOI100 Category ,standard wall”
LOI200 + Parametric Dimensions
LOI300 + detailed type ,interior wall*
LOI400 + visuel inspection und documentation (non intrusiv)
LOI500 + FM Data (third party)

e ~) Christian Clemen (Germany): ,Standards for BIM data exchange and
BSORN
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7 Appendix B - Detailed
- DOORS AND WINDOWS LEVEL OF INFORMATION
Modelling Methods and P
Considerations Mot Reguired ol e Bl Il
This Appendix provides 3 more detailed description of the ) il
modelling techniques used for the primary surveyed building \ . =]
components specified in the LOD or otherwise agreed with oy
the Client. It also contains a description of more detailed \,--' n ooz Structural openings shown any
aspects of BIM modelling that need to be considered as part o |:|
of the BIM Survey Specification. Examples are also given for -
typical parameters which would be included at sach LOIL E LoD 3 Modelled using generic families with basic detail I:‘
This section should be used for reference by the Clients BIM - -
Manager or Technical Team in order to agree and understand the  LOD 1 - - — - -
precise used to I the building. ftis i LoD 4 Modellsd using generic families showing detail such as |:|
agree modsling methods prior o 2 survey being taken as sills, frames and architraves
re-work of the model can incur significant costs and delays. = —
7.1 Floors/Slab 1
Al floors and slabs will be modelied using the Revit® System /,/' SITE TOPOGRAPHY LEVEL OF INFORMATION
Family- Floors. In some instances. or where appropriate, floors ',-’ . N
may have to be modelled In-Place. The fioor will be referenced Hot Required Linked AutoCAD Lol | Lol Lot Lol | Lol
10 the appropriate Level and given an overall thickness from 3 100 | 200 | 300 400 | 500
Finished Floor Lavel (FFL) to Undersida of Slab - or to that which = LoD 1 Topography shown as simplified contour Revit® surface
was measured or visible at the time of survey. In many instances E l:‘
floor thicknesses cannot be ascertained from a sunvey dus to (=]
finishes, etc., therefore a fioor will be given a nominal thickness. LoD2 3 LobD2 As LOD 1, with roads shown as sub-regions
and named as “undefined’.
=1
E LoD 3 Az LOD 2, with all hard surfaces identified,
H including car parks and pavements
LoD 4 As LOD 3, with street fumniture, lighting and surface evidence
of underground services modalled in basic form
i Commenta:
\/ UNDERGROUND SERVICES LEVEL OF INFORMATION
Mot Required LOl | LOI [ Lol | LOI | Lod
P 100 | 200 [ 300 | 400 | 500
Typical Levels of Information jim]
=]
LO1 100 Gonoepiual Mass [y LoD 2 3D CAD | services and ic survey
o as linked AutoCAD DWG |:|
LOi 200 Floor: SURVEY 180mm P
LOI300  Floor: SURVEY STRUCTURAL 180mm E Loo3 o services modelled as intelligent Revit® objects |:|
LOI400  Floor: SURVEY STRUCTURAL 180mm =
[Carpet]
LOIS00  Floor: SURVEY STRUCTURAL 180mm
[75mm Sand/Cement Screed] e

Nca Christian Clemen (Germany): ,Standards for BIM data exchange and
~“ process management”
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» Accuracy classes from DIN18710 ©
« Measured accuracy (cloud) vs. represented accuracy (model)
Absolute vs. relative accuracy
Use cases (normal, heritage, metric, imperial) USIBD Level of Accuracy

LOA for each UniFormat Building element type! RESaiSEEEIcEECURCEICENS
Simple method of validation (A,B,C) * ‘

Document C120™ [Guide] version2.0-2016

Guide for USIBD Document C220™: Level of Accuracy (LOA) Specification
for Building Documentat ion

‘ USIBD U.S. Institute of
\ 4 4 BUILDING DOCUMENTATION

5% ) Christian Clemen (Germany): ,Standards for BIM data exchange and
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Inl H] V BHM ﬁ" - muo process management”




~ F FIG WORKING WEEK 2017/

/ ;F BIM FOR SURVEYORS Helsinki Finland Sunday 28 May 2017

A

12 5 Measured Accuracy 55555

13 Field of application ™ standard 0 Herttage X |Absolute If Absolute - des
14 Dimensional units Cimperal @ mMetric Relative If Relative - desc
15 Level of Accuracy (2 o std dev)
16
17 5€m 15mm 5Smm 1mm 0
- = = CSl UniFormat™ 2010
£ £ £
13/ 23 3 LOALID LOA20 LOAZ0 LOA4D LOASD
=l A SUBSTRUCTURE
20 AllD Foundations N
23 A20 Subgrade Enclosures X
25  A40 Slabs-on-Grade X
. 30 B10 Superstructure X
34 B20 Exterior Vertical Enclosures X
41 B30 Exterior Horizontal Enclosures N
INTERIORS
o 44 C10 Interior Construction u
57 | C20 Interior Finishes X
b3
- 3 P = -

N cﬁ Christian Clemen (Germany): ,Standards for BIM data exchange and
process management”
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Collaboration -

Standards for BIM information exchange and process
management

Part 1: Management
Part 2: Data

P )Cht n Clemen (Germany): ,Standards for BIM data exchange and
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