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Workgroup Formation

Process Map

Exchange Requirements
and Business Rules

@ Generic BIM Guide

Standard Requirements _—~

Exchange Requirement Models

Generic Model View Definition

Model View Definition and
Implementation Specifications

Facilitate SWY
Product Implementation

SW Certification Testing
and Reporting

g-_{ Product-Specific

BIM Guides
BIM Creation

B Exchange and
Data Validation

BIM Data Reuse
and Extension

Project Agreement Requirements

Use in Industry -

{

. Standerd Design_— "

Implementation in Software _—

Scope of Process Phases

Program:

Design:

Construct:

Deployment:

What is the requirement?
standard requirements definition
process model of exchanges,

How to solve the requirements?

standard design documents: functional
specification of each exchange

How to build it?

verifiable implementation in software;
development of model views for each
exchange

Use in Industry
verifiable BIM data exchange
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Business Process Modeling Notation

Shapes:

Activity: carried out actor,
- info inputs, material
activity name inputs, resources, info &

material outputs

Gateway: decision point
actor, info & material
input, info output,
branching output

_ Annotation:
[a”“"tat'on information exchanged
about material, status
or other qualification

Library:static source of
info output, no input:
catalog

Server: dynamic

source of info output:
some input: project
library

activity name
]

00

Sub-process:

more detailed

description of
activity

Events: Start, intermediate
and end events

Sequence flow

Message flow

Association

Swimlanes: define
actors

Pool: define actors



BPMN: Activity Types

Sub-Process
(Expanded)

Activities

Task

Multiple Instance

Compensation

Loop

(]

Compensation

Sub-Process




Business Process Modeling Notation

Project Phases

with Omniclass
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Steel Process Model
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Steel Process Model
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Steel Process Model
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Steel Process Model
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Process Descriptions

[1.51] Structural Analysis and Design

Type Task

MName Structural Analysis and Design

Omniclass Code 31-40-30-17 Product Evaluation Phase

Documentation Structural engineer reviews the composition of piece definitions and sizing

with regard to adeguacy to carry loads, sizing, spans bearing conditions
and live and dead loads and lateral forces, for efficacy of the precast piece
definition. Reviews issues of erection sequencing and tempaorary erection
loads and supports.

5 [1.52] Precast Fiece Layout

Type Task

MName Frecast Piece Layout

Omniclass Code 31-40-30-11 Product Prototyping Phase

Docurmentation The precast designerfengineer develops the final definition of precast

assemblies and pieces that make up the project, dealing with architectural
panel layout and joints, structural elements and their spanning and load
carrying requirements, and large assemhblies such as stainvays and
SErvice cores.

[1.53] Construction Coordination

Type Task

Name Construction Coordination

2mniclass Code 31-40-40-11 Construction Start-up Phase

Documentation The General contractor coordinates with all subcontractors regarding the

sequence of construction and there far delivery and erection sequences.
Initially these are at a high level. The models are used to review complex
conditions needed special attention.




Information Delivery Manual

Identify all precast
information | Allexchanges identified |

ategories: Project;

ast parts,...

23

s g opeewry 0 TR VeRenosn  Pepaeed

YEWEYE ¥ ¥ ¥ W§ WNTURNNEF § WOPE BE - O

I
]

]
c



Information Delivery Manual

Information
groups piece
families,
reinforcing.
analysis
model, loads,
connections,
finishes

Information
items within
category
within
category:
Grade Beam,
Pier Cap, Spread
footing, Slab on
Grade, Stem
Wall, Retaining
wall, Drilled Pier,
Cassion, Pile,
Pile Cap

Attribute
sets relevant
for category

attributes

Required?

attributes

Type?

attributes

Features?

geometry

attributes

attributes

Structural
loads

Material

Relations

Exchange
model




IDM Requirements

A B C o E AH
Precast
Coordi
(PDC
Project:
Participants A_EM.1C
Owner, Architect of Identity Name, Function Required? o
Frecast: Non-
load bearing Architectural Spandrels Required? R
pieces [Ful:ket,l Ledge, Button o Deformatio
Haunch}, ns? A
Wall Panels, geametry; exposed Function? E
Column Covers, s'.ﬁam " '.'ave Level of
) higher resolution .
Mullions, Detail? H
Heads, Shape Arcuracy? C
Sills, Gross/MNet Area Required? R
Cap, Gross/Net Volume Regquired? R
Ornaments Openings/Voids
seometry Required? 3
Dimensicnal
Tolerance Info Required? R
Product Code Required? R
Piece Mark Regquired? R
Identification |Production Control
Number Required? R
Location Number Required? R
Main Material type Required? R
Materials Quantity Required? R
Concrete Mix
Referance Required? R
Thermal/acoustic
insulation type Required? R
Insulation ‘Wythe width and
depth Required? R
Quantity Required? R
Surfagee palyzon Requi.red? 3
e ety Function? E
Accuracy? P
Surface treatment
Finizhes application details Required? R
Material Type
References Required? R
Concrete Mix
Reference Required?
Status Required?
Production History Required?
Condition Required?
Wind Loads Required?
Thermal performance
Design loads/ |requirements Required? R
constraints Acoustic performance
reguirements Regquired? R
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EXPRESS specification:

ENTITY IfcDiscreteRccessory

IfcRoot
SUBTYPE OF (IficElementCompconent); + Globalld
END_ENTIT:; + OwnerHistory >
Inheritance graph g:g::?iption
ENTITY IfcDiscretelccesscory;

ENTITY IfcRoot; . L
Glckalld IfcGlcballyUniqueld; (IfCObJeCtDEfmltlon
OwnerHistory : IfcOwnerHistory; ( HasAssignments(INV)
Hame : OPTIOMAL IfclLabel; ( |5DecomposedBy(|NV)
Description ( Decomposes(INV)

ENTITY IfclbjectDefiniticn: ( Has associations(INV)

INVERSE
Hashssignments SET OF IfcRelRssigns FOR Relatedlbjects: "
IsDecomposedBy SET OF IfcRelDecomposes FOR RelatingObl IfCOb_JeCt
Decomposes SET [0:1] OF If RelatedObjscta: ObjectType
HasAssociations IfcRellsscciates FOR RelatedObjects; ( IsDeclaredBy(INV)

ENTITY IfcObjsct; ( Declares(INV)
CbjectIype : OPTIOHAL IfclLabel; ( IsTypedBy(INV)

HvEE ! , . I . ( IsDefinedBy(INV)
sDeclaredBy SET [0:1] OF IfcRellefinesBylbject FOR Relatedlbjects;
Declares SET OF Ifﬂeljefinesﬁyobjectmb (|fCPI'OdUCt
IsTypedBy : SET [0:1] OF IfcRelDefinesByTs jects; ObjectPIacement>
IsDefinedBy wernes FOR RelatedObjects; Representation >

ENTITY IfcProduct; \ Y,
ObjectPlacement : DPTIONAL IfcObjectFlacement: ( ReferencedBy(INV) )
Representation : OPTIONAL IfcProductRepressentaticns (IchIement N

INVERSE
ReferencedBy ocfroduct FOR RelatingProduct; Representation >

ENTITY IZfcElement; Tag

\ Z
Tag : DPTIONAL IfcIdentifier: ( FillsVoids(INV) )
TIVERSE ( IsC dTo(INV
FillsVoids SET [0:1] OF IfcRelFillsElement FOR EelatedBuildingElemsnt; sConnecte 0( ) )
ConnectedTo SET OF IfcRelConnectsElements FOR RelatingElement; ( IsInterferedByElements(INV) )
IzInterferedByElements SET OF IfcRellnterferssElements FOR RelatedElement; ( InterferesElements(INV) )
InterferesElements SET OF IfcRellnterferesElements FOR RelatingElement; ( HasCoverings(INV) )
HasCowerings SET OF IfcRelCoversBldgElements FOR EelatingBuildingElement; ( HasProjections(INV) )
HasProjections SET OF IfcRelProijectsElement FOR RelatingElement;
ReferencedInStructures SET OF IfcRelReferencedInSpatialStructure FOR RelatedElements; ( ReferencedinStructures(INV) )
HasForts SET OF IfcRelConnectsPortToElement FOR RelatedElement: ( HasPorts(INV) )
HasOpenings SET OF IfcRelVoidsElement FOR RelatingBuildingElement; ( HasOpenings(INV) )
IsConnectionRealization SET OF IfcRelConnectaWithRealizingElements FOR RealizingElements; ( IsConnectionReaIization(INV) )
ProvidesBoundaries SET OF IfcRelSpaceBoundary FOR RelatedBuildingElement;
ConnectedFrom SET OF IfcRelConnectsElements FOR RelatedElement: ( ProvidesBoundaries(INV) j
ContainedInStructure SET [0:1] OF IfcRelContainedInSpatialStructure FOR Relate:iEle:uents.'( ConnectedFrom(INV) )
ENTITY IfcElementComponent: ( ContainedInStructure(INV) )
ENTITY IfcDiscretelccesscry; —»

END ENTIT::

J\AdANSA_ A AA A

IfcElementComponent

N

IfcDiscreteAccessory

A




Hierarchy of Reinforcing Elements and Units

Precast Piece

Field

Material Shape Components Location

Different Types of Cages,
Meshes, aggregated together... |
*Concept Name: Reinforcing
Element Aggregation, Rebar
Cage

Different Types of
rebar and tendon o ‘ _ 1
arrays, engineered Aggr;glatmn Aggr;gzatlon ﬁggr:iatlun
meshes,...

*Concept Name:
Reinforcing Element
Aggregation, Reinforcing

Engineered Mesh Element # 1
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Fully-adhesive, anticorrosive
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Tendon Shape Representation
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¥ Indoar dimate simulation to HYAC design
3 Landscape design to road design

IFC2:3 : Oyerview] Diagram
orat

Precast Concrete Institute
Georgia Institute of Technology

Israel Instutue of Technology

Type, Precast Slab, Project, Site
¥+ Rroad design to landscape design

Chuck Eastrman
Manu VYenugopal
Shiva Aram

Ivan Panusheyv
Chuck Eastman
Rafael Sacks

k2 Space Reguiremnents and Targets to Thermal Simulation

¥ Structural design to structural analysis
¥ structural Design to Structural Detailing (ATC-75)

Georgia Tech
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Project owner
Author
Author
Author
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Author
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