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Scope of Process Phases

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

Design: How to solve the requirements?
standard design documents: functional 
specification of each exchange

Construct: How to build it?
verifiable implementation in software; 
development of model views for each 
exchange

Deployment: Use in Industry
verifiable BIM data exchange





Business Process Modeling Notation



BPMN: Activity Types



Business Process Modeling Notation
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Process Descriptions



Information Delivery Manual
All exchanges identified 

 
in process models

Identify all precast 

 
information 

 
categories: Project; 

 
precast parts,…

Identify relevant 

 
attributes

Range of 

 
variation



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?

Type?

Features?

geometry

Structural 

 
loads

Material

Relations

attributes

attributes

attributes

attributes

Exchange 

 

model



Mapping from IDM to IFC 
 Bindings  & EM MVDs

IDM Requirements Concepts IFC Bindings Exchange 

 Model MVDs
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IfcRoot
+ GlobalId
+ OwnerHistory >
   Name
   Description

IfcObjectDefinition

HasAssignments(INV) 
IsDecomposedBy(INV) 

Decomposes(INV) 
Has associations(INV) 

IfcObject
   ObjectType

IsDeclaredBy(INV) 
Declares(INV) 

IsTypedBy(INV) 
IsDefinedBy(INV) 



Hierarchy of Reinforcing Elements and Units

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

•Reinforcing Bars ,Tendons, and Standard Meshes
•MVD Concept Name: Reinforcing Bar , Tendon , 
and Standard mesh

…
 .

…
 .

•Different Types of 
rebar and tendon 
arrays, engineered 
meshes,...
•Concept Name: 
Reinforcing Element  
Aggregation, 
Engineered Mesh 



Tendon Type

Pretensioning

 

Attributes

Physical Attributes
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+ GlobalId
+ OwnerHistory >

Name
Description
ObjectType
ObjectPlacement >
Representation >
Tag
SteelGrade

+ PredefinedType
+ NominalDiameter
+ CrossSectionArea

TensionForce
PreStress
FrictionCoefficient
AnchorageSlip
MinCurvatureRadius

Tendon Design 
Information

Meta Data

Pretensioning 
Information

IfcTendonIfcTendon



Tendon Shape Representation
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Information Delivery Manual for precast Concrete

CMVDs and Concepts
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