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4D-Simulation – Benefits

Visualisation / 

Improved communication 

between stakeholders

Evaluation of Quantities / Costs
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4D-Simulation – Current Situation
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Automatic Generation of 4D-Simulations – New Approach

- The time schedule should be generated from the model.
Including quantities and dependencies between activities.

- Production rates and dependencies between activities should be stored
in a database for reuse in other projects.

- Visualisation options should be taken into account.

- Variations should be calculated easily.

- The structure of the time schedule should be controlled by the
scheduler.
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Process Components

and

Building Structure

Approach
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Process Components

How to build

Building Structure

Where to build

Approach
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Process Components
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Process Components define activities to build a specific object
such as a column, a wall, a window as well as all other activities in a time schedule.

A Process Component can contain other Process Components.

The Level of Detail used for creating the time schedule can be chosen by the user.

Process Components define:

- Quantity and a Unit of Measurement (UoM)
- Production rate
- Resources value
- Dependencies to other process components (Finish-Start, Start-Start, … )
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Quantity Dependencies

Catalogue

Level of Detail
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Building Structure

The Elements of the Building Structure define the location where 
a linked object such as a column, a wall, a window should be built.

The Elements of the Building Structure contain
dependencies to other elements in the 
Building Structure (Finish-Start, Start-Start, … )
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Hierarchy

Dependencies

Building Structure

“Building B starts

1 month after Building A”

A

B

C
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Automatic Generation of 4D-Simulations – New Approach

Process Components Building Information Modell Topology 

Schedule   
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Resulting Time Schedule – Control the Hierarchy

Process Component /

Activities

Building Structure /

Location

PC

‚OrderFlag‘ = true

PC

‚OrderFlag‘ = false



Lake Constance 5D-Conference 2016

Automatic Generation of 4D-Schedules for reliable 

Construction Management 14

Actual Duration [min]

Actual Production Rate

AS-IS Production Rates
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Case study

M
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Case study - Software environment

Modelling Model Management / Scheduling

VR

M
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Case study - Preparatory work

M
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Define Building Structure  - Building Section

M
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Define Building Structure  - Floors

M
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Define Building Structure  - Component Types

M
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Create Building Structure for Scheduling

M
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Process Components

M
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Process Components  Building Elements 

M
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Create Schedule

M
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Schedule calculation and customisation

M
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Create Schedule

M
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4D-Simulation

M
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4D-Simulation

M
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M

Variants

V1

V2
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4D-Simulation

M
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The presented approach allows the model-based construction scheduling …

• by consideration of the Building Structure

• by defining Process Components

• by determining the element Quantities

• on different Levels of Detail

• increases the Transparency in construction processes planning

• improves the workflow and Quality of construction planning

• reduces Time and Effort for creating a 4D-model

M

Conclusion



Lake Constance 5D-Conference 2016

Automatic Generation of 4D-Schedules for reliable 

Construction Management 32

Dipl.-Ing. (FH), MBA  Jürgen Melzner

W. Markgraf GmbH & Co KG 
Dieselstraße 9
95448 Bayreuth

juergen.melzner@markgraf-bau.de
www.markgraf-bau.de

Dr.-Ing. Jochen Hanff

ceapoint aec technologies GmbH
Max-Fiedler-Str. 6
45128 Essen 

jochen.hanff@ceapoint.com
www.ceapoint.com

M

mailto:juergen.melzner@markgraf-bau.de
mailto:jochen.hanff@ceapoint.com

