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* Fly ash (Bio peat coal or mixture fuels)
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* Fly ash as binder Component
— Characterization
— Field test, Hallstavik
— Stakeholder opinion
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e Characterization (fly ashes from 10 producers)
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sravel stabilized with binder mixtures
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(Fly ash (A), Cement (C), Merit 5000 (M) & Lime (L)
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Undrained shear strength [MPa]
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Dry density [kg/m?]

Field control - Compaction
Aim: 1,7 ton/m* (30 % fly ash)
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e Field control
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Element | 2005|2006 | 2007 | 2008 | 2009 (22885)' SLVFS 2001:30 et
As ug/liter 141, 78 78 | 6,3 | 10,9 <1 10 pg/liter
Cd pg/liter 0,08 | 0,07 | 0,15 |<0,05|<0,05] <0,05 5 ug/liter
Cr ug/liter 0,67 |1,15| 2,751 1,55 | 1,16 2,4 50 pg/liter
Cu pg/liter 38| 32 | 22 21| 31 3,6 2000 pug/liter
Hg pg/liter <0,02/<0,02|<0,02/<0,02|<0,02 0,04 1 pg/liter
Ni pg/liter 1,1 | 0,9 1 1 0,8 0,7 20 pg/liter
Pb ug/liter 0,2 | <0,2 | <0,2 | <0,2 | <0,2 0,2 10 pgl/liter
Sulfat mg/liter 205 | 288 | 340 | 178 | 210 77 100 mg/liter
Electric
conductivity 151 | 127 | 120 | 92 88 65 250 mS/m /
mS/m Bpmp——— 8
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“Bearing capacity & quality

Road section 3

Road section 1 Reference

(2004 — before stablization)

Section 1

400 -

Good bearing

R capacity
£ 800 - Poor quality
§ 1000 (pot holes)

1200
1400
1600

1800 ‘ ' ’
Improved bearing capacity & good road quality
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Strength

Climate smart ground
stabilization

Low material costs

Weakness
Limited supply of fly ash

Varying quality between
different fly ash

Total content and
environmental load

Opportunity

Recycling saves natural resources

Binder mixtures of construction
cement and fly ash compensate
limited supply of fly ash

Development of improved
logistic and operational
description (potential)

Threat

Competition by other uses of fly
ash: land fill closure, fertilizer (to
increase tree growth)

Fly ash is waste with
limitations in use

Producers regard fly ash as a
waste and handles it as waste
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Acceptance (key actors)

cce]
National EPA

National Road
Administration

Forestry industry
Public

Local Environmental
Agencies

Operators/
Consultants

Road
administrators

Ash producers

eotechnical
- characteriz
on of fly as

2000 2004 2007 > 2011
Characterization Pilot objects  Operational Implementation
manuals Practical use
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Summary

* Fly ashes are excellent road building materials
— from bio energy, peat and coal

* Environmental acceptance needed
— pilot projects necessary
* Fly ash as binder component —Good potential

— small volumes

e Stabilization has technical and economical
potential.
— Durabillity, cold climate, bearing capacity
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