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Artificial Intelligence in Construction Information
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1 – Intelligent User Interaction 

 CRB Price Channel
 Contractor gets market benchmark during quoting - analytics

 Intelligent Structure Checker
 Data source structure benachmarked to standard - recommondations

 Intelligent Content Checker
 Data source content benchmarked to market - recommondations
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2 – Intelligent Mapping of Structures

 CRB eBKP to bSI IFC
 Well known and establisehd CRB cost classification dynamically

mapped into models with IFC scheme
 Comparable and reliable Cost Estimations

 Analytics with CRB standardadised cost parameters
 BIM to cost

 Model-based cost estimation
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3 – Intelligent User Support 

 «Object – Object» Rules
 Recommondation to model additonal objects out of actual context
 Recommondation to specifiy object properties out of actual context

 «Object – Work Statement» Rules
 Recommondation to specify specific work statements out of actual context

 «Work Statement – Work Statement» Rules
 Recommondation to specify additonal work statements out of actual context

 «Modelling» Rules
 Recommondation how to model specific objects based on modelling rules

ICIS DA Assembly 2019 2 – 5 June 2019



4 – Intelligent Product Search (Product Data Sheets, PDS)

 Attach «open» product data sources
 Intelligent Mapping of «product requirement specification» to PDS

 Unconditioned Involvement of Manufacturers
 Search structured and unstructured product data sources
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5 – «Crowd Standardsation»

 Attach 3rd Party Data Structures (CoBie, ETIM, CoClass …)
 Search «missing» objects or properties in foreign structures
 Request «missing» objects or properties from standardisation authority

 Allow 3rd Party Classification Systems
 Search specific property values for specific use cases
 Support various filters, use cases, classifications

 Instant Use of new Objects or Properties
 Recommondation of new objects or properties to users

 Analytics of User Behaviour
 Develop and publish new standards based on statistical user behaviour

data
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Element-based cost calculation in Switzerland
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 element-based cost classification system for building construction, 

civil engineering and infrastructure projects

 «Norm SN 506 511» for building construction (issue year 2012)

 «Norm SN 506 512» for civil engineering (issue year 2017)

 three hierachy layers (different level of detail): 

 first layer «Hauptgruppen»

 second layer «Elementgruppen»

 third and last layer «Elemente»

«Baukostenpläne eBKP» (cost classification system)
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Hauptgruppe
L preparation civil engineering
M earthworks, special civil engineering
N underground construction
O construction of engineering structures
P cover, removal
Q pipeline construction
R road
S operating, safety system
T equipment

Hauptgruppe
A plot

Hauptgruppe
B preparation building construction
C construction elements
D technical equipment 
E exterior wall cladding 
F roof 
G building fixtures
H usage-specific components
I surrounding 
J equipment

Hauptgruppe
V planning costs
W incidental expenses
Y reserve, inflation
Z value added tax

Overview over the first layer «Hauptgruppe» of both «eBKP»

building
construction

„eBKP-H“

Element-based cost calculation in Switzerland

building
construction

„eBKP-H“
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element groups

C 1 base plate, foundation
C 2 wall construction
C 3 column construction
C 4 ceiling, roof construction
C 5 supplementary service to 

construction elements

main groups

A plot
B preparation building construction
C construction elements
D technical equipment 
E exterior wall cladding 
F roof 
G building fixtures
H usage-specific components
I surrounding 
J equipment
V planning costs
W incidental expenses
Y reserve, inflation
Z value added tax

elements

C 4.1 ceiling
C 4.2 staircase, ramp
C 4.3 balcony
C 4.4 roof construction
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Main groups Element groups Elements
A Site
L Enabling work for civil engineering
M Ground engineering, special foundation and geotechnical work

N Underground work

O Structural works for civil structure

P Envelope, fit-out

Q Utility engineering

R Traffic route R 1 Pavement R 1.1 Pavement sub-base

S Operating/safety/security system R 2 Marking, sign R 1.2 Kerbing

T Equipment R 3 Railway line R 1.3 Base, binder course
V Design cost R 4 Overhead line R 1.4 Surface course
W Incidental cost for construction R 1.5 Shoulder
Y Contingency, increased cost
Z Value-added tax

Systematics «eBKP-T»
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reference quantity
«Bezugsmenge»

user‘s manual
for the «eBKP»

Basic equation of cost calculation according to «eBKP»
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x cost parameter
«Kennwert»

reference quantity
«Bezugsmenge»

cost parameters based on «eBKP-H»
classified by object types

user‘s manual
for the «eBKP»

Basic equation of cost calculation according to «eBKP»
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cost parameters based on «eBKP-H»
classified by object types

x cost parameter
«Kennwert»

reference quantity
«Bezugsmenge»

user‘s manual
for the «eBKP»

= costs
«CHF»

web-application
«eBKP-Assistant»

Basic equation of cost calculation according to «eBKP»
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reference
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graphically
displayed

detailed description of 
the measurement rules

explanation, which costs are 
included in this position

Extract of the user’s manual – example «eBKP-H»
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in contrast to the eBKP-H, the eBKP-T offers two 
different reference systems (measurement rules)

Extract of the user’s manual – example «eBKP-T»
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quality characteristics are attributes, which have large influence on the price:

 time 31.03.2005, 31.10.2018 etc.

 place Region Genfer See, Ostschweiz etc.

 quantity 500 m2 oder 30‘000 m2

 object type detached house, multiple dwelling, office building etc.

 project stage preliminary project, competition, settled object

 location inner city, city, community, difficult to reach place (e.g. mountains) etc.

 client public or private

 type of construction solid construction, skeleton construction etc.

Quality characteristics for cost parameters
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key figures of the building (information about the client, property, 
construction period and significant quantities)

project name

detailed description of the building

Digital data sheet Object types catalogue «OAK»
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cost classification system «eBKP-H»
reference quantities

cost parameter description of the included 
cost components

Digital data sheet Object types catalogue «OAK»



ICIS DA Assembly 2019 2 – 5 June 2019

 Filter function according to quality 

characteristics (e. g. time, place)

 Search function for relevant characteristic 

values via project description, main group 

or element group

 Presentation according to different criteria

 free choice of analyses (mean value, 

standard deviation)

 Link to the project data sheet

Cost parameters | Analysis per position
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web-application «eBKP-Assistant»
for the cost estimation

Reference projects with cost parameters
in the «OA-Viewer»

Cost parameters | Analysis per position
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Demo OA‐Viewer

OA-Viewer | Demo
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Initial situation of the «NPK-Editor Price Channel»

 The «NPK (Norm Position Catalogue)» is a collection of standardised text modules to 

describe construction works as basis for a tender.

 The «NPK-Editor» is a tool that allows the contractor to enter prices for construction works 

(quoting) based on the NPK within an invitation to tender. 

 With the «NPK-Editor» CRB has a data source with unit prices on NPK positions. 

 These unit prices can be displayed to the user in anonymous form as cost parameters 

in the «NPK-Editor Price Channel» (statistic evaluation).

 The «NPK-Editor Price Channel» complies with the data protection guidelines and the 

guidelines of the Competition Commission (WEKO).

 The GoLive of the «NPK-Editor Price Channel» is planned in June 2019. 
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Overview of the price functions in the «NPK-Editor»

The user can compare his own position prices with all other position prices 
out of the «NPK-Editor» in a Price Channel or in an Indicator.

Price Channel

Price Indicator

Price Comparison Tercile

Indicator Tercile

ICIS DA Assembly 2019 2 – 5 June 2019



«NPK-Editor» | Price Indicator

The user can compare his position prices in an indicator (user = 100) with other position 
prices (Ø) out of the «NPK-Editor» anonymously and in accordance with the WEKO 
guidelines.

Price Indicator
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«NPK-Editor» | Indicator Terciles

The user can use the tercile display to compare his position prices in real time 
with the other position prices out of the «NPK-Editor», anonymously and in 
accordance with the WEKO guidelines.

Indicator Tercile

The price is in the upper tercile to the other position prices out of the «NPK-Editor».
The price is in the middle tercile to the other position prices out of the «NPK-Editor».
The price is in the lower tercile to the other position prices out of the «NPK-Editor».
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«NPK-Editor» | Price Channel

The user can anonymously compare his average position price in a Price Channel 
with other average position prices out of the «NPK-Editor» over several quarters or 
years in accordance with the WEKO guidelines.

Price Channel
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«NPK-Editor» | Price Comparison Tercile

Price Comparison Tercile

The user can use the «Price Comparison Tercile» in the «NPK-Editor» to compare his 
own position price anonymously with all other customer prices out of the «NPK-
Editor» in accordance with the WEKO guidelines.
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Thank you very much for your
attention.
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Intelligent Mapping of Structures | eBKP to IFC 

 CRB eBKP to bSI IFC
 element-based cost classification system dynamically mapped to the

IFC data schema
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Mapping eBKP to IFC | Initial situation

 CRB is currently developing two mapping tables:
 The element-based cost classification system for building construction 

«eBKP-H» and the buildingSMART International IFC-Standard 
 The element-based cost classification system for civil engineering «eBKP-T» 

and the buildingSMART International IFC-Standard 

 The aim is to provide the following information from a CAD model in the future:

quantity take‐off cost calculation tendering
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With the use of a search engine and the support of artificial intelligence with 
machine-learnable algorithms, CRB wants to reduce significantly the development 
time for the mapping tables.

Mapping eBKP to IFC | Solution

IFC – eBKP Search Engine

AI
Ifc

rule sets
eBKP‐Gate BIM
attributes
deliverables

IfcARC IfcING

IfcINFRA IfcHVAC
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Mapping eBKP to IFC | Solution

The tool allows to combine the IFC-Standard with any of the two element-based cost 
classification system «eBKP-H» or «eBKP-T».

Import one of the two element-based cost classification system «eBKP-H» or «eBKP-T».
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Mapping eBKP to IFC | connection through artificial intelligence

The imported catalogue is associated with the IFC-Standard with support by artificial 
intelligence and machine learnable algorithms.

Results of possible matching elements of the buildingSMART International IFC-Standard.

Choose a position out of the cost classification
system «eBKP-H» or «eBKP-T» that you want
to mapp with the IFC-Standard.
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Mapping eBKP to IFC | Display of results

The connections created by the IFC – eBKP Search Engine are displayed 
in descending order according to the match:

Display of results
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Mapping eBKP to IFC | evaluation of results

The connections created by the IFC – eBKP Search Engine can be verified for the match:

Evaluation of results
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Mapping eBKP to IFC | Verification of results

The connections created by the IFC – eBKP Search Engine can be adjusted or cancelled:

Verification of results
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Mapping eBKP to IFC | search options

With the IFC – eBKP Search Engine you can search for specific entities and verify, adjust 
or cancel the proposed mapping. The search can be performed in both directions (eBKP
to IFC and vice versa).

Results IFC-Standard

Search term
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Mapping eBKP to IFC | Translation into other languages

The connections created by the IFC – eBKP Search Engine can be translated 
into different languages:

Translation options
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Thank you very much for your
attention.


