
Collaborative research
on underground infrastructure

Bert Bosseler
Prof. Dr.-Ing. habil., M.ASCE

Scientific Director
IKT – Insitute for Underground Infrastructure

Gelsenkirchen (Germany) / Arnhem (NL)

TWENTY65 Annual Conference, 27th March 2019





IKT – Institute for Underground Infrastructure

neutral
independent

non-profit

sewers
pipelines

stormwater

research
testing
training

life-cycle
processes
products



IKT – Facilities



IKT full scale experimental facility



IKT‘s collaborative research process

IKT research: In depth studies of specific problems 
experienced by sewer network owners, identification of
causes and potential solutions => quality factors

IKT Compare: Review of the products/systems/installers 
available in the market; design of a 1:1 scale test rig with 
relevant scenarios; installation on the rig and in situ by 
suppliers/contractors => performance ranking

Quality Assurance: Guidelines for tendering requirements 
and quality assurance => continuous quality testing on site

Training, networking experience and more …



• IKT Compare
Concept and experience

• Example
Repair of lateral connections

• Consequences
for network owners and product suppliers

IKT‘s collaborative research focus: IKT Compare



IKT Compare concept

Goal:
 To create market transparency
 To lower investment risks

Funding:
 Group of network owners

(steering committee)
 State agencies (sewage fee refund)
 per project (2 years): 0.5m to 2m €

Decisions by network owners:
 Products, methods, suppliers
 Testing goals and concepts
 Evaluation / grading of test results

Market consequences:
 Test results are published
 Quality assurance / product improvement
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IKT Compare – Tested products



Joints and saddles for laterals

Repair methods for lateral connections

Inspection systems for domestic sewer networks

Liners for laterals 1 und 2

Repair methods for main sewers

Odour filters

IKT-Compare
Manhole rehabilitation

Flow control gates

Lateral connections in groundwater areas

Patch repairs for laterals

IKT Compare – Reports published



IKT – Compare, publication of results (German, English, Dutch, …)

IKT – Instituut voor ondergrondse Infrastructuur



• Quality factors:
Men / Machines / Methods / Materials

• Quality: Robustness against application errors!
(bore holes, surface preparation, mixing and processing, …)

• Steering committee:
project experience is more than just a table of results
(product selection, performance criteria, in situ experience, …)

• Market reaction discloses product capabilites and limits
(geometries, damage scenarios, ground water, …)

• Reactions of suppliers: large range …

Experience from IKT Compare projects
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Testing: damage scenario model for part liners



Scenario I

Scenario II

Testing: damage scenario model for part liners



Experimental set-up



Experimental set-up



Life cycle simulation:
- HP cleaning (60 / 80 bar)
- external water pressure (to 2 m)
- changing ground water level
- reverse flow / pressure tests

Experimental set-up



Scenario I
- all sealed

Scenario II

- Operation / reverse flow
almost no impact

- structural effects!

Test results, example



Test results, example
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For network owners:
• Reducing investment risks, what do I get for my money?
• Market overview, product performance
• QA/QC recomendation, tender documents
• Competion on a higher quality level

Consequences from IKT Compare tests

For suppliers:
• Chance for performance prove / test winner
• Market pressure / definition of customer requirements
• Improvement potential / additional tests

And for IKT?



IKT – Institute for Underground Infrastructure

Gelsenkirchen (D) – Arnheim (NL)



EFRE-Investment „research infrastructures“:
IKT – testing facilities: heavy rainfalls and new products and materials

Join in!



Developing research and improving QA 
with the UK and Ireland‘s 13 Water and 
Sewerage Companies and collaborations 
with UK research organisations and
universities
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