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HOW MUCH CAN WE STABILISE WITH FLY
ASHES ?

Helsinki Energy:

Fly ash 78 000 t/a
DSW 12 000 t/a
= 90 000 t/a

Stabilisation of clay:

Fly ash 100-200 kg/m= -> about

0,5-1,0 million m3 (stabilised clay)
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VUOSAARI HARBOUR, MASS STABILISATION
OF TBT-SEDIMENT, 2005-2006
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BINDER RECEPTATION

e Results of a leaching test

Cumulative solubility of TBT
Modified diffusion test
16.9.2005
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NEW HARBOUR IN VUOSAARI, HELSINKI
2008
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Rakenne 1 Rakenne 2 Rakenne 3
‘Perinteinen’ ’‘Stabiloitu kantava’ |’Stabiloitu
kantava+hiekka’
424 MPa 513 MPa 574 MPa

40 mm AB 40 mm AB 40 mm AB

Kuva 4. Kulkuviylien rakenteet.

Taulukko 2. Kulkuviylien rakenteet ja kustannukset

Rakenne 1 Rakenne 2 Rakenne 3
mm € mm € mm €
AB 40 4,60 | AB 40 4,60 | AB 40 4,60
ABK 200 20,00 | ABK | 90 9,00 | ABK 50 5,00
KaM 600 15,60 | Stab.KaM 300 10,06 | Stab.KaM 300 10,06
Hk 360 1,08 | KaM 300 7,80 | Stab.Hk 250 4,55
RAMBOLL Hk 470 1,41 | Hk 560 1,68
Yhteensi 1200 41,28 1200 32,87 1200 25,89




EFFECT OF THE E-MODULUS OF A STABILISED
BASE COURSE TO THE THICKNESS OF THE
COVERING COURSE AND THE COSTS.
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THE SITEMAP OF THE PILOT STRUCTURES,

60000 M?
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300 mm CRUSHED ROCK # O350

TOTAL THICKNESS 1200 men
SUBGRADE SEASAND

OR TIL

STRUCTURE 4NS

P ———

50 mm AC 20/125 (BSO/70)

200 men  STABILIZED CRUSHED ROCK
*on

+..| 100 mm crRUSHED ROCK # /63

300 men CRUSHED ROCK # Oy1S0

550 mm SEASAND

TOTAL THICKNESS 1200
| SUBGRADE SEASAND OR TILL



CONSTRUCTION OF THE PILOT STRUCTURE
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CONSTRUCTION OF THE PILOT STRUCTURE
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QUALITY CONTROL DURING CONSTRUCTION
OF THE PILOT STRUCTURE

The samples from stabilisation site (analysed by Niton)
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Content of Ca x 1000 [ppm]

Sample number and sampling day

The content of calcium in samples taken and measured with Niton after stabilising cutter.
The columns give an average value of five parallel measurements.
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THE COMPLETED PILOT STRUCTURE (60 000 M?)
READY FOR USE, CONSTITUTING 4 90 OF THE
HARBOUR FIELD (150 HECTARES).
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STABILISATION OF CONTAMINATED
DREDGED MASSES WITH FLY ASH BINDER
ADMIXTURE

The Pilotproject in Trondheim harbour The Pilotproject in Trondheim harbour
Unconfined compression tests - stabilized sediments
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MAP OF THE CONTAMINATED AREAS
IN THE RIVER AURA, TURKU

contaminated
sediments

Contaminated [i ¥ %"
sediments
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BINDER RECIPE MAKING

e It is very effective and economic to use industrial by-products. In the case
of the Aura river, the most effective by-products combined with cement

are coal fly ash, blast-furnace slag and oil shale ash.

RAMBOLL

1-axial compression strenght [kPa]
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O Duration of curing 180 d, +8°C Pika = Rapid cement

LT = coal fly ash

B Duration of curing 90 d, +8°C Yleis = General cement
PKT = Estonian oil shale fly ash

KJ =Blast-furnace slag

Addition of PKT 150 - 250 kg/m?>

Target level 100 kPa

-

_-7|/ | =

Yleis50 + Yleis50 + Yleis50 + Yleis200 Yleis250
PKT150 PKT200 PKT250

Amount of binder(s) [kg/m3]

Pika45 +
KJ105 +
LT100

Pika70 +
KJ150 +
LT100
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TRANSPORTATION ROUTE OF THE
SEDIMENTS, PANSIO LAGOON
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IN-SITU STABILISATION OF
CONTAMINATED SEDIMENTS IN
FINLAND — CASE AURAJOKI
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SMOCS WORKSHOP, KOKKOLA 2011 SEPTEMB '\ 14TH

SUSTAINABLE MANAGEMENT OF . .
CONTAMINATED SEDIMENTS, ' © )
CASE KOKKOLA = “..-':;.f_. _
PENTTI LAHTINEN, RAMBOLL FINLANDW e
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CASE KOKKOL'A

DEEP PORT

RAILWAY YARD

PORT Gr KOKKOLA, FINLAND GENERAL PORT
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PRELIMINARY TEST RESULTS, FLY ASH

Lentotuhka
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FINNISH RECYCLING MATERIAL PROGRAM
UUMA2 X2

Demonstration projects

Sampaanalanlahti
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1. IN SITU Lopullinen rakenne

A) -3 \ SON - -
< '_.{' J £ {
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C) VTS

A) Tiepenkereen pohjanvahvistus massastabiloimalla
B) Massastabiloituun massaan kaivettu luiskattu putkijohtokaivanto
C) Ennen kaivua massastabiloitu pehmead savi hyddynnettyna esim. meluvallina stabiloidun pohjamaan paalla

In-situ massastabilointi pohjavahvistuksena ja maarakennusmateriaalina
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3. EX SITU Massastabilointiallas Lopullinen rakenne

A) -2 -a
/_ﬂ - g - - " .’ i T. ' t
C) .rf‘ . ".'9-
-3 "1',; |

Yloskaivettu savi tms. massastabiloidaan altaassa ja hyddynnetaan materiaalin lujittumisen jalkeen muualla.
A) Tien pengertaytta
B) Wettd pidattava kerros esim. louhetayton tai rengasrouhekerroksen paalla kasvualustan alla
C) Meluvalli

Ex-situ stabilointi, jossa stabilointialtaassa stabiloitu massa
hyodynnetdan muualla
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4. EX SITU Massastabilointi proomussa

Kayttd kuten
kohdassa 3. Ex situ
(kuva 3.3)

Ex-situ stabilointi, jossa stabilointialtaassa stabiloitu massa
hyodynnetdan muualla
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Massastabiloitu materiaali kadun pengertaytdssa
Jja jakavassa kerroksessa (tumman vihrea, a).
Massastabilointi pohjamaan lujittamisessa
(vaalean vihreé&, b) ja massastabilointiin kaivettu
luiskattu kunnallistekniikan kaivanto.
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Meresta ruopatut sedimentit on massastabiloitu ja hyddynnetty
satamakentan taytossa ja paallysrakenteen alaosassa.
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a) Massastabilointialtaat Vuosaaren satamassa (lahde: Vuosaaren satama), b)
massastabilointi kdynnissa Valencian satamassa (lahde: ALLU).
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Viher- ja maisemarakentamisen tayttdja massastabiloidusta heikkolaatuisesta
ylijaamamaasta. Viherrakentamisessa 1. maisemointitaytot, 2. raittien pengertaytot,
3. maisemointikumpareet ja 4. raitin pohjanvahvistus.
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Ida Aalbergin puisto. Syvastabiloitujen ylijdaméasavien hyodyntamista lda-Aalbergin puistossa
(lahde: Aino-Kaisa Nuotio)

RAMBGLL | LIFE09 ENV/F1/575 ABSOILS



Aluerakentamiskohde, jossa suoalue on muutettu kantavaksi ja
rakentamiskelpoiseksi massastabilointia kayttden a) ennen massastabilointia

ja b) massastabiloinnin jalkeen (Ldhde: Geoteknisen osaston julkaisu 92,
RAMBGLL | 2007)



Kadut ja

Ymparistonsuojaus-
rakenteet

Satamarakenteet
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Onnistuneet aluerakennussovellutukset:
- uudet paremmat asuinalueet

- satamat ja teollisuusalueet

- tiet, kadut, piha- ja kenttérakenteet

- muut rakenteet

MASSA-STABILOINTI TEKNOLOGIA




Finnish Recycling Material Program UUMAZ2 in nutshell

Starting point

Results
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UUMA 2 —ORGANISATIONAL STRUCTURE 30.11.12

STEERING GROUP . - -
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UUMAZ2 —DEVELOPMENT AREAS

1.Product development process for materials

-Technical eligibility
-Environmental suitability
-Production process: logistics, storage
-Applications
2.Development of construction technologies

3.Development of planning and design process
4.Development of acquisition methods

5.Development of environmental legislation
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UUMAZ2 -IMPLEMENTATION

1.Product development
2.Demonstration projects
3.Regional projects

4.R&D (design processes, acquisition methods, research and
development actions stipulated by environmental legislation)

5.Dissemination of information (instructions, web pages, seminars,
knowledge transfer to educational institutions)
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THANK YOU
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