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Agenda

30/05/22

09:15 Introduction UASKA 5 min

09:20 Poster of the whole Project UASKA 5 min

09:25 Use Cases including Posters IMC 15 min

09:40 Prototype RUB 10 min

09:50 Live Demonstration of the Prototype RUB / IMC 35 min

10:25 Discussion (Q&A) all 20 min
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Data Management Challenges

30/05/22

• Insufficient data transfer from the construction 

phase

• Different responsibilities for the management of 

information

• Decentralized storage and acquisition of 

information

• Consistency very difficult to maintain because 

data is stored redundantly

• Uniform access difficult because different 

vocabularies are used

Introduction
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Figure 3. Decom posed abutm ent into sub-elem ents labeled according to  Figure 2.

2.2 W hich inform ation stays outside BIM? 

As in the proposed “light” concept, the inspection 
findings are not inserted into the BIM model, but 
just externally referenced. For instance, the 
inspection report is stored externally (in the BMS 
database) and referenced in the BIM model only by 
location information (URI). The IFC schema offers 
two options for external referencing. The first one 
is by using IfcDocumentInformation (offers various 
attributes for the storing the linked document 
metadata) and URI. The other option is using 
IfcDocumentReference. This option references the 
document without a metadata. 

3 Example 

To show how the proposed concept applies on a 
real, the Swiss BMS, KUBA, is used. KUBA’s object 
classification is a hierarchical catalog with 450 
object type categories. Catalog entries are 
identified by two attributes: HierarchyCode, a 
numerical unique identifier of the catalog item, and 
SelectionCode, which defines the selectability of 

the entry. Here, “-” indicates a generalization of a 
group of entries, and thus cannot be selected, “+” 
indicates that the object is on the lower 
hierarchical level and can be selected, and “*” 
indicates that the object is on the lowest level in 
the hierarchy, and it is selectable. 

The model used as an example is BIM of a 12.5 
meter spanned simply supported double girder 
bridge, shown in Figure 4. 

 

Figure 4. Exem plary BIM  m odel of a  bridge. 

The model is disassembled, and each bridge 
element and sub-element is associated with the 
corresponding KUBA catalog type (Figure 5).  

Initial Import

30/05/22
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Use Cases
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Use Cases

Two assets:
1. one road section
2. one bridge

Three update steps:
1. Inspection
2. Maintenance Plan
3. Maintenance Measures

30/05/22
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Use Cases

Datenaustausch?

Datenaustausch?

Datenaustausch?

Structured 
data package

&
linkages

Asset manager

Information Container for Linked 
Document Delivery (ICDD)

Condition Inspector

Tender 
preparation team

Construction team
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Use Cases
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Prototype
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System Architecture of Prototype ICDD
AMSfree Platform
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System Description

▪ Based on ICDD Standard ISO 21597

▪ Data Layer – ICDD as a unit of 

information storage

▪ Business Logic Layer – Processing of  

the Linked Data, BIM model and data of 

external databases (IAMS)

▪ Unified Service Layer – functions of 

container creation, edition, querying, and 

validation

▪ Presentation Layer – web user interface

Prototype AMSfree Platform
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User interface and functions

▪ Project-related management of the 

containers 

▪ Edition of container content

▪ Connection with external 

databases

▪ Querying of container content

WP 7 Prototype ICDD – AMSfree Platform
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Project-related management of

containers

▪ Creation of project

▪ Management of containers in the 

project

▪ Create a container with meta 

information

▪ Inherit a container as a new 

version

▪ Download or upload a container

▪ Delete

WP 7 Prototype ICDD – AMSfree Platform 
Creation of project

Creation, inheritance, download, upload and cancel of container

Meta data of container
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Edition of container content

▪ Preparation of the container 

structure based on ISO 21597

▪ Display of dashboard, document 

metadata, content, and BIM model

▪ Adding different data

▪ Domain ontologies

▪ Documents

▪ Datasets based on ontologies

WP 7 Prototype ICDD – AMSfree Platform 
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Edition of container content

▪ Adding links between documents 

and data

1. Define a linkset file 

2. Select a link type provided by 

setting links

3. Set the document and an 

identifier for the link element 

4. View the detail of link

WP 7 Prototype ICDD – AMSfree Platform 

1

2

3 4
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Connection with external 

databases

1. Add existing database with access 

data and mapping files

2. Export data into the container as 

semantic datasets

3. Import data into the database 

using SQL – SPARQL query 

templates 

WP 7 Prototype ICDD – AMSfree Platform 

1

2
3
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Querying of container content 
based on SPARQL query language

1. Using implemented SPARQL 

panel

2. Save query templates

3. Show the query results and 

download as a .csv file

WP 7 Prototype ICDD – AMSfree Platform 
1

2

3
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Live demonstration

of the prototype

30/05/22
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Bridge inspection – Order
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Figure 3. Decomposed abutment into sub-elements labeled according to Figure 2.

2.2 Which information stays outside BIM? 

As in the proposed “light” concept, the inspection 
findings are not inserted into the BIM model, but 
just externally referenced. For instance, the 
inspection report is stored externally (in the BMS 
database) and referenced in the BIM model only by 
location information (URI). The IFC schema offers 
two options for external referencing. The first one 
is by using IfcDocumentInformation (offers various 
attributes for the storing the linked document 
metadata) and URI. The other option is using 
IfcDocumentReference. This option references the 
document without a metadata. 

3 Example 

To show how the proposed concept applies on a 
real, the Swiss BMS, KUBA, is used. KUBA’s object 
classification is a hierarchical catalog with 450 
object type categories. Catalog entries are 
identified by two attributes: HierarchyCode, a 
numerical unique identifier of the catalog item, and 
SelectionCode, which defines the selectability of 

the entry. Here, “-” indicates a generalization of a 
group of entries, and thus cannot be selected, “+” 
indicates that the object is on the lower 
hierarchical level and can be selected, and “*” 
indicates that the object is on the lowest level in 
the hierarchy, and it is selectable. 

The model used as an example is BIM of a 12.5 
meter spanned simply supported double girder 
bridge, shown in Figure 4. 

 

Figure 4. Exemplary BIM model of a bridge. 

The model is disassembled, and each bridge 
element and sub-element is associated with the 
corresponding KUBA catalog type (Figure 5).  
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Bridge inspection – Result

Asset Manager Inspector

AMS 
database
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Demonstration on the result container of bridge 
inspection

▪ Overview inspection documents and data

▪ Check damage with links

▪ Check results using a query

▪ Import condition data into the database
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Bridge maintenance – Order

Asset Manager Construction team

AMS 
database

The container delivered 

to the construction 

team 

without DB connection

Components to be maintained
& 

„As-built“-IFC-Model

Planned maintenance data
&

classification of bridge component
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Demonstration on the order container for bridge maintenance

▪ Overview of the removed structure elements

▪ Export the data of the planned maintenance project from the database

▪ Create the link between the IFC model and the maintenance project
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Bridge maintenance – Result

Asset Manager Construction team

AMS 
database

maintenance detail information

Modified components

Upgrade „as-built“ IFC model



28

Demonstration on the result container for bridge maintenance

▪ Overview of new construction elements on the model

▪ Check results of construction using a query

▪ Import the changed elements data into the database
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Conclusion of use cases for bridge
The technical approach to data preparation and exchange :
• Required information as ontology-based data collected by a contractor
• Changed model provided by a contractor 
• Necessary domain ontology provided by asset manager
• As-built model provided by asset manager
• Planned activities as semantic data from IAMS 
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Short introduction of 

use cases for pavement
- the ICDDs prepared for self-testing
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Pavement inspection 

Asset Manager Inspector

AMS 
database

Virtuel layer for inspection sections
&

„As-built“-IFC-Model

Prü
f-

zeu

gni
sse

Planned inspection data

Prü
f-

zeu

gni
sse

Required information
as properties

Inspector

AMS 
database

Prü

f-
zeu

gni

sse

Updated „As-built“-IFC-Model

Asset 
Manager

Condition data as IFC properties



32

Pavement inspection result

▪ Check condition assessment

▪ Import the condition data into the database
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Pavement maintenance measure
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Pavement maintenance measure

▪ Check the modified section and related data

▪ Import the changed composition data into the database
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The technical approach to data preparation and exchange:
• Required Data as property set template provided by asset manager
• Planned activities as semantic data from IAMS
• IFC-Model provided by asset manager
• Enriched IFC-Model with properties by a contractor

Conclusion of use cases for pavement
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Q&A
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THANK YOU FOR YOUR ATTENTION!


