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European Technical Approval acc. to CPD

 The Construction Product Directive

CPD 89/106/EEC from 1988 was 

introduced to abolish market barriers 

in EU by harmonization of European 

standards and of European Technical 

Approvals (ETA) for not standardized 

construction products.

 CE-marking of construction products 

and also of PT-kits became the basis for 

their free movement within the European 

Community –

European "passport“ for products. 

 CE-marking for PT-system kits

required obtainment of 

- European Technical Approval (ETA)

- EC Certificate of Conformity
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European Technical Assessment acc. to new CPR

 CE-marking is still the basis for free 

movement of products within EC

but now is compulsory.

 The Construction Product Regulation

CPR (EU) No 305/2011 from March/April 

2011 repeals the CPD from 1988.

CPR is a stricter legislative act than CPD 

was. It aims for simplification and 

clarification of former Directive.

CE-marking approval should become

less slow and costly and should provide 

simplified processes for small enterprises.

came into effect on  1st of July 2013

 European Technical Approvals became 

European Technical Assessments
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European Technical Assessments for PT-systems

 ETAss can be obtained at certified 

Technical Assessment Bodies (TAB –

mostly former Approval Bodies).

No change in testing and assessment

No European consultation/circulation

International organization of TABs

 EC Certificate of Conformity is basis for

CE-marking and Declaration of Performance

 External surveillance system to be continued

 ETAGs have been converted to EAD’s

– European Assessment Documents.

Content are still testing provisions and 

provisions for attestation and evaluation 

of conformity.

 Existing ETApp’s are still effective for

validity time and can be transferred into ETAss’s
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Pont de l‘Europe, Avignon, France

Avignon

Pont de l‘Europe
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Pont de l‘Europe – Strengthening Project

Belated strengthening with external 

tendons was necessary!

The structural designers did not expect 

a higher traffic volume, 

currently up to 55.000 vehicles per day!

2 identical bridges were built in line between 1973 and 1975 

in Avignon, France over the Rhône River

Rhône

2 bridges
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Pont de l‘Europe – Strengthening Concept with PT Products

Bridge consists of a 3 span continuous box girder with variable height

Cross section: 2 independent single box girders next to each other

 Increase shear capacity of box girder with bar tendons

 Strengthening with 6 external tendons in each box girder

 Connect new concrete anchor blocks for external tendons to existing concrete with bar tendons



10

Content of Presentation

Strengthening with Bars

Introduction

Strengthening with External Tendons

Project Description

Conclusion



11

ETA-05/0123 – Bar tendons

 Bonded bar tendons

 Internal unbonded bar tendons

 External bar tendons

 Threadbar Type WR: Sizes 18 – 47 mm

 Plain bar Type WS: Sizes 32 and 36 mm

 Tensile strength 1050 N/mm²
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Standard application for unbonded or external bar tendons: 

Corrosion protection with heatshrinking sleeve

Anchor plate with connection tube

PE-tube

Corrosions protection compound

Heatshrinking sleeve

Tape or sleeve
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Pont de l‘Europe – Strengthening Project

Shear strengthening with bar tendons
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Strengthening with transverse bar tendons WR 32

Transverse bar tendons in the inside of the box grider
Anchorage of the bar tendon at

the outside of the box girder
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Strengthening with vertical bar tendons WR 26

Transverse bar tendons in the inside of a box grider 

Sealing caps of the bar tendons on the bottom side of the box griders

Sealing cap on the driving surface
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Strengthening of anchorage area for external tendons

Transverse and vertical bar tendons WR 36 

strengthen the anchorage area of the longitudinal 

external tendons
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DYWIDAG External Tendons ETA 09/0068

 For up to 37 strands 0,62“, 1860 N/mm²

 For corrosion protection with grout or wax

 Restressable

 Exchangeable

 Encapsulated

 Working life 100 years
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Pont de l‘Europe – Strengthening Project

Anchorage of the tendons according to ETA-09/0068
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External Strand Tendon for hot wax injection – MA anchorage

DYWIDAG external tendons according to ETA-13/0979



21

Pont de l‘Europe – Strengthening Project

 Six tendons with a length of 209 m were placed in each of the two box girders

 Every tendon consists of 19 bare 7-wire strands 0,62“ with ultimate strength of 1.860 N/mm²

Profile of the external tendons
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Strengthening with external tendons 

Stressing of the external tendons with HOZ 5400
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Wax filling of the external strand tendons

Hot wax was injected into the tendon PE ducts from the low point of the tendons which is the middle 

of the 2nd span. The wax is flowing in both directions until the ducts are completely filled.

Injection of wax

Horizontal fixation of the external tendons 

every 20 m

1st injection point
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Wax filling of the external strand tendons

Air in the tendon ducts can escape through air vents. Air vents are installed at both sides of high 

points and at both anchorages.

High point Venting point

Air vents
Flow direction of the wax
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Testing before wax filling

Over the whole length the tendons were tested with air:

 Pressure of 5 bar over 5 minutes

 At the end of cap a pressure gauge was installed

Pressure gauge for 

air tightness control

The air tightness test was carried out to find leakages. 
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Preparation of masking in range of deviation and anchorages

 1st layer: plastic foil

 2nd layer: textile foil

The adjacently surfaces around the injection point 

had to be protected with water
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Preparation of masking in range of anchorages

Around the flange of caps a silicon sealing 

has to be used (resistance against high 

temperature) 
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Preparation of masking in range of deviation

Connection for injection

1st connection after the injection truck 

(to be cooled with water during injection) 

Deviation area
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Diesel power 

generator

Injection truck and diesel power generator
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Truck with hot wax and the injection truck

Temperature of hot wax 105 °C Injection equipment inside the injection truck
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Supervision during injection

hot wax

1st connection: wax

inlet PE duct to

be cooled

2nd point: after 2-5 

litres wax the vents

will be closed

2nd point: after 2-5 

litres wax the vents

will be closed

3rd point: after 2-5 

litres wax the vents

will be closed and

cooled

3rd point: after 2-5 

litres wax the vents

will be closed and

cooled

4th step: the 3rd point is

closed. When the vents are

closed the pressure will be

increased about 0.5 bar 
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hot wax

Supervision during injection

In case of drop pressure, the injection

failed and the tendon has to be controlled.

The injection volume of each tendon is

calculated before and known to the staff.
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Injection truck with equipment

• Truck with 25000 liters tank

• Injection truck: tank with 2 x 10000 liters

• Pumps are working in both directions

Counter for wax litre

Pressure gauge
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Supervision of injection of the unbonded tendons

ETA-10/0209 

Used material, wax CIRINJECT-CP

Quality plan for the project

Pont de l‘Europe a Avignon
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Supervision of injection of the unbonded tendons

Inspection sheet After injection – control with thermal camera

(this application was for this jobsite only) 
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Conclusion

 PT bar systems and external tendons can be used efficiently for strengthening of bridges

 Wax filling of external tendons on site requires special know how and equipment

 Cement grouting of external tendons is still used in most countries

 New trends in Asia - especially Japan: external tendons with epoxy coated strands without outer duct

 Standard solution in Germany: prefabricated external tendons with parallel wires and wax filling
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Japan: External Tendon with ECS without outer pipe
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Prefabricated External Tendon Type WIRE-Ex
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Prefabricated WIRE Ex Tendon

 Completely closed system filled with hot wax at the factory

 Fast installation on site

 Easy stressing, restressing, exchange and force control

 ETA 07/0186
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Installation on site

 pulling the prefabricated tendons from the coil

 no interference with other works on the site

 No wax injection on site
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start strengthening before its too late….



Thank you for your attention!

Contact: Werner.Brand@dywidag-systems.com


