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Agenda

• HolcimHolcim NetherlandsNetherlands

•• Why use of secondary materialsWhy use of secondary materials

•• Zero waste in RMC production  Zero waste in RMC production  

•• Requirements for recycled concreteRequirements for recycled concrete

•• Requirements for concrete with recycled materialsRequirements for concrete with recycled materials

•• ExperienceExperience in RMC and concrete in RMC and concrete productsproducts

•• Types of Types of recycledrecycled materialsmaterials forfor concreteconcrete

•• Price consequencesPrice consequences

•• General conclusionsGeneral conclusions
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Holcim Betonmortel

Alphen

Krimpen

Oudenbosch

Cruquius

Concrete 300.000 m
³

600.000 to
n / a

ggregates
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Holcim Betonmortel

•• Strength class C25 Strength class C25 –– C65C65

•• High strengthHigh strength

•• Light /heavy weightLight /heavy weight

•• Colored Colored 

•• Fiber reinforcedFiber reinforced

•• Liquid impermeableLiquid impermeable

•• Low shrinkageLow shrinkage

•• Self compacting Self compacting 

•• Aggressive resistance  etc.Aggressive resistance  etc.

•• 100 100 yearsyears of of durabilitydurability
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Holcim Concrete Products

Oudenbosch

Alphen

Aalst

Groot Ammers

Concrete 375.000 m
³

750.000 to
n / a

ggregates
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Concrete products

RoadRoad constructionconstruction

PavementPavement and and sewagesewage pipespipes

HydrolicHydrolic projectsprojects

basaltonstonesbasaltonstones, , waterwallwaterwall elementselements..

EnvironmentalEnvironmental productsproducts

tilestiles forfor tankstations and tankstations and industryindustry

Garden Garden productsproducts

pavementstonespavementstones. . tilestiles, , circlescircles, etc., etc.

Prefab Prefab constructionconstruction elementselements

wallswalls , precast , precast constructionconstruction elementselements..
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Recycling

Why Recycling?

Why in the 
Netherlands?
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The Netherlands

16.5 mio. Inhabitants16.5 mio. Inhabitants

500 inhabitants/km500 inhabitants/km²²

89% of the people live in towns 89% of the people live in towns 

and citiesand cities
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ObjectivesObjectives

1. To protect the landscape from effects of the 1. To protect the landscape from effects of the 

production of aggregatesproduction of aggregates

2. To decrease the use of primary aggregates2. To decrease the use of primary aggregates

3. To prevent the dumping of demolition waste3. To prevent the dumping of demolition waste

4. To promote recycling4. To promote recycling
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Guideline treating RecyclingGuideline treating Recycling

Following the Ladder of Lansink Following the Ladder of Lansink 

(Member of the Dutch parliament) 1979(Member of the Dutch parliament) 1979

PrioritiesPriorities

1. Prevention1. Prevention

2. Reuse of the product2. Reuse of the product

3. Reuse of the material3. Reuse of the material

(as much as possible)(as much as possible)

4. Burn the waste and regain the used energy 4. Burn the waste and regain the used energy 

(as little by(as little by--products as possible)products as possible)

5. Dumping5. Dumping
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• Analysing of the type and quantity of construction wasteAnalysing of the type and quantity of construction waste

•• Study on technical aspects in demolition and recyclingStudy on technical aspects in demolition and recycling

•• Research in the use of recycled concrete in concreteResearch in the use of recycled concrete in concrete

•• Research in economical aspectsResearch in economical aspects

•• Requirements for recycled concreteRequirements for recycled concrete

( CUR 4 ( CUR 4 -- 5   and VBT 1986 NEN  5950 ) 5   and VBT 1986 NEN  5950 ) 

ReRe--use of construction wasteuse of construction waste

Concrete industry CUR B 29 ( 1979 )Concrete industry CUR B 29 ( 1979 )
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Zero waste in RMC production
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Recycling installatieRecycling installatie

•• Gravel 4 Gravel 4 -- 32 mm.32 mm.

•• Sand  0  Sand  0  -- 4 mm.4 mm.

•• Cement slurryCement slurry

Zero waste in RMC production
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Zero waste in RMC production

Slurry mixture:   water + cement + filler + fine sandSlurry mixture:   water + cement + filler + fine sand

•• HomogeniousHomogenious mixmix

•• Daily control content of materialsDaily control content of materials

•• Max 1% raw material in slurry/mMax 1% raw material in slurry/m³³ beton (beton (±± 20 kg)20 kg)
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Zero waste in RMC production

Recycling of hardened Recycling of hardened 

concrete.concrete.
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Requirements
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Requirements
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Concrete granulate

Requirements and certification
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Requirements for Concrete TechnologyRequirements for Concrete Technology

NENNEN--EN 206EN 206--01  ><   NEN 8005   >< Cur 112                   01  ><   NEN 8005   >< Cur 112                   

•• Replacement max. 20% ( 50% cur 112 ) of the content (V/V) of nReplacement max. 20% ( 50% cur 112 ) of the content (V/V) of nat. at. 

aggregates without consequents for the stability of the constaggregates without consequents for the stability of the construction .ruction .

•• Meets the requirements of:   Strength classMeets the requirements of:   Strength class

Exposure clExposure classass

WorkabilityWorkability class etc.class etc.

Requirements for concrete

Be careful by architectural concreteBe careful by architectural concrete
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Experience in concrete technologyExperience in concrete technology

• Properties of recycled concrete gran. Properties of recycled concrete gran. -- nat. gravelnat. gravel

•• MixMix--design of design of concreteconcrete

•• Effects on water demandEffects on water demand

•• Workability of concreteWorkability of concrete

•• Influence on compr. StrengthInfluence on compr. Strength

•• Influence on durabilityInfluence on durability



21

NEN-EN 206-1 01-09-2005Holcim Nederland B.V.

Recycled crushed concrete <  >natural gravel

Concrete granulate

•• Shape ( 100% broken)Shape ( 100% broken)

•• Water absorption 5 Water absorption 5 -- 10%10%

•• Spec. weight Spec. weight ±± 2300 kg/m2300 kg/m³³

•• Fluctuation in qualityFluctuation in quality

•• PollutionPollution
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Experience in concrete technologyExperience in concrete technology

MixMix--designdesign

C20/25 XC2 S3C20/25 XC2 S3

CemIII/A       280 kg/mCemIII/A       280 kg/m³³

FlyFly--ash           40 kg/mash           40 kg/m³³

Workability 2>3 (s.plast.)Workability 2>3 (s.plast.)

W.c.r.                0.57W.c.r.                0.57

Gravel 58% = 413 dmGravel 58% = 413 dm³³

20% =  83 dm20% =  83 dm³³ . 2.35 = . 2.35 = 

194 kg/m194 kg/m³³ R.C.Gr.R.C.Gr.
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Experience in concrete technologyExperience in concrete technology

Water demandWater demand

• No extra water by 20 % replacementNo extra water by 20 % replacement

•• > 20 % replacement extra water because of the broken > 20 % replacement extra water because of the broken 

shapeshape

•• Dry material: extra water for absorptionDry material: extra water for absorption

less effect of the additiveless effect of the additive
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• No problems if 20 % replacementNo problems if 20 % replacement

•• Reduction of workability in case of absorptionReduction of workability in case of absorption

•• More than 20 %  replacement decreasing of flow More than 20 %  replacement decreasing of flow 

and  more  difficult by pumping                     and  more  difficult by pumping                     

Experience in concrete technologyExperience in concrete technology

WorkabilityWorkability
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StrengthStrength--class C20/25   C28/35class C20/25   C28/35

•• No problems by 20 % replacementNo problems by 20 % replacement

•• 100% >  4 100% >  4 -- 6 %  less compr. strength6 %  less compr. strength

StrengthStrength--class > C28/35  loss of strength dependsclass > C28/35  loss of strength depends

on quantity and quality.on quantity and quality.

Experience in concrete technologyExperience in concrete technology

Compressive StrengthCompressive Strength
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Experience in concrete technologyExperience in concrete technology

Durability

20 % replacement no different in:20 % replacement no different in:

•• Waterinpressing (prEN 12390Waterinpressing (prEN 12390--8)8)

•• Frost resistanceFrost resistance

•• Aggr. EnvironmentAggr. Environment

•• ExposureExposure--class. (same class. (same w.c.rw.c.r.)



27

NEN-EN 206-1 01-09-2005Holcim Nederland B.V.

Environmental and social projectEnvironmental and social project

Cirkelstad Rotterdam

Initiative of Rotterdam, Orange bv.

Bam Volker and Holcim Betonmortel.

� reuse of demolution waste

� training of jobless labors
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Recycling  in Concrete Products.Recycling  in Concrete Products.

Aggregates from concrete recycling

Granulate 0/10 mm.

100% replacement in tiles.
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Recycling  in Concrete Products.Recycling  in Concrete Products.

Aggregates from asphalt recycling

� Filler

� Sand 0/2 mm

� Gravel 2/8   4/22
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Recycling  in Concrete ProductsRecycling  in Concrete Products..
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Recycling  in Concrete ProductsRecycling  in Concrete Products..

� compressive strenghts

� tensile strenghts

� de-ising salts frost tests

� wear resistance

� env.  requirements

� ASR  etc.

Properties
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Source of recycled materials

� fresh concrete 

� hardened concrete ( crushing proces) 

( thermical proces  kringbouw)

� asphalt recycling ( eco-granulate)

Fine and corse materials
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What will it be ????What will it be ????

� Quality

� Avaibility

� Transport 

� Price

� more technical support

� extra storage on site and in plant

� more cement or/and additives.

� Price / m³ concrete
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Holcim NetherlandsHolcim Netherlands

Thanks for your attention
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Recycling  in Concrete Products.Recycling  in Concrete Products.
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