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Introduction

Real-time collaboration
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Modularisation in the planning of systems

1. Layering system in timber construction
2. Reference models and their boundaries

3. Traceability of the individual components over the various systems
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Objectives

Modularisation in the planning of systems o
Definition: Reference models?

Reference model A Reference model A Reference model A Reference model A

’I nterphases?

Reference model B Reference model B Reference model B Reference model B

LOD100 LOD200 LOD300 LOD400

Digital design and
construction process

Conceptual Design Design Development Construction Documentation Shop Drawing (Fabrication)
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Methodology

Controlled interphases: Model-based quality gates

Concept :«from the Rough to the smooth»
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Building
component
requirements

Non-linear planning processes.. .

Room
requirements
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Methodology

Model-based quality gates

Concept :«from the Rough to the smooth»

* To filter data from one model to another
* To define reference elements for the construction of models

* To define dependencies and constraints between models
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Methodology

Model-based quality gates

Algorithm = ( Semantic + Geometry + Topology )

IFC Geometrical constraints Spatial
schema Dimensional constraints relations

COORDINATED
TSI MODEL A
NEXT
MODEL BASED Analysis
— DEVELOPMENT
UALITY GATE loop
MODEL B > Q PHASE
COORDINATED
MODEL B

REQUIRED
PARAMETERS No
FOR ANALYSIS
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Methodology

Real-time Interphases

* Modelling purposes

* Definition of spaces and reference systems

Model [a2] / IfcWalls
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Methodology

Topological models

Requirements

» Spatial relations between data vessels Room.A + Room.B =
* Link non-corresponding classes LayerConstruction
= T1LayerConstructionComponent
TLayerConstructionComponent = L1+L2+L3+..Ln
Model [a] <«

M Algorithms
Modelling
parameters

e Discipline B Algorithms

Model [b] Aeeressscssssnsaannns }Topological relations € - oeeveeniiiiii » Model [bz]
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Methodology

Real-time interphase process flow

- mm Emm mm Emm mm Em Em o == oy

\J

A 4

discipline a :e

data vessels [a]

v

model [a2]

¥
%
72
8.
=
5.
a
o

data vessels [b]

\ 4
=
[
Q
.
L
>
[ S—

model [b2]

. t
| . . .
————————————— Topological relationships = = = = = = = = = =1
. Project Milestone B Requirements n Parameters e Algorithm(s) Direct process Iteration process Superordinated relationships

— <= = = 4= = =
‘ Model-based quality gate




Berner Fachhochschule
F Haute école spécialisée bernoise

Bern University of Applied Sciences

H

Implementation

Planning the «load-bearing» layer
* 3 Milestones
* 3 Model-based quality gates

* 3 Target models for the coordination of technical requirements

Global structural
analysis

Core-and Shell -
Model analysis

Prefabricacion level

B analysis
@ Breakthroughs
coordination Model
Construction system

analysis

Three layer components
model analysis
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Implementation
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== Single layer

component model
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Implementation

System thinking «cascade effect»
Multi-model cluster

Multi-model
Cluster
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Implementation

System thinking «cascade effect»
Multi-model cluster
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Results and conclusions

System thinking «cascade effect»
Multi-model cluster

* Input-output criteria for the expected results
* Technical development to achieve the planned milestone

e Abstract IFC classes coexist with concrete IFC classes

Architecture Timber engineering

|
l [ l | l |

Conceptual Layout Room Minimum Structural Vertical Horizontal
design proposals usage room area concept | [structural system| | structural system

[]

‘ bounding-box representation ‘ ‘Fuut print 01; center vertical core

Dimensional constraints Data-vessel geometry Geometrical constraints

Building mass

© 18000

< 18000

¢ | lﬁb
[ Staircase cross-section ‘ 6000 & w i D
d

Storey height criteria

[ Fioor height | 03000 })

[ Number of storeys ‘




Berner Fachhochschule
F Haute école spécialisée bernoise
Bern University of Applied Sciences

H INTERNATIONAL

30. November - 2. Dezember 2022

Results and conclusions

Conclusions

1. Reference and anchoring elementes by data vessels
2. Precision and accuracy achieved by ranges

3. Expansion of the IFC schema by algorithmic modelling
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Outlook

Modularisation in the planning of systems
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