Cementstabilisering

Per Lindh




Varfor skall man stabilisera?

*Minskar behovet av externa material | projekten
*Minskar utnyttjande av naturgrus och krossmaterial
*Minskar transportbehovet

*Homogenare egenskaper pa terrassytor

*Minskad 6verbyggnadstjocklek



Vilka & anvandningsomraden for ball astmaterialen?
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Hur tillgodoses behoven av ballast | Sverige?




Vad ar stabilisering?
Stabilisering med bindemedel

» Oorganiska bindemedel
e Organiska bindemedel
 Blandade bindemedel

Stabilisering genom packning



Vilkaar de vanligaste bindemedlen?

o Kalk (brand- och dackt-kalk)
* Cement (OPC, )
« Slagg och askor (masugnsslagg, )

» Blandade bindemedel
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90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%

Assarson (1968)

L Quicklime
Hydrated lime
Difficult to admix

/

A B

/

Quicklime

Hydrated lime | 7

Cement
Asphalt

/

Tar

D

Stabilisation

inappropriate |

60

/ Mechanical stab.
0.002 0.006 0.02 0.06 0.2 0.6 2 3] 20
> | fine |medium coarse| fine |medium coarse | fine |[medium coarse
O Silt Sand Gravel

Particle size (mm)



Bindemedels guide
AustStab (1999)

Binder types

A. General Purpose (GP) cement to
AS3972 (Australian Standard)

B. General Blend (GB) cement to
AS3972

C. Cementitious blends, for binders
consisting of fly ash, GP cement
ground granulated blast furnace
slag and lime, and including triple
and quaternary blends

D. Hydrated lime or quicklime

E. Bitumen to AS2008

F. Cement/bitumen blends

G. Insouble Polymers

Suitability

1. Usually very suitable

2. Usually satisfactory

3. Usually not suitable

Binder classification

GP Cement (A)

GB Cement (B)

Cementitious blends (C)

Lime (D)

Lime & cement (C)

Lime & fly ash (C)

Bitumen (E)

Cement/bitumen (F)

Insoluble polymer (G)
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Bindemede

Kalk

CaCO; + varme = Ca0 + CO,
CaO + H,O = Ca(OH), + varme
Ca(OH), + CO, = CaCO; + H,0O

Cement (OPC)

kalksten + lera + varme = cementklinker
* Alite 50 — 70% (Ca;SIOy)

 Belite 15— 30% (Ca,S0,)

e Aluminate 5—-10% (CaAl,Oy)

* Ferrite 5 —15% (Ca,AlFe0;)




Definition - stabilisering/modifiering
Modifiering = omedelbar effekt, 1h
Stabilisering
Kalk = Puzzolanareaktioner = langsam, fleraar
Cement = "duthdlfasthet ” efter 28 dygn
Na+

*atu rated
/ Ca 2+
/. \ Saturated
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Methodology cont.
DV: UCS; R-sqr=.9564; Ad;..9483
Model: Quadratic (some terms were removed from full model)
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Olikatyper av stabilisering

In-situ stabilisering  Verksstabilisering
e | vagbanken
e | schakten



Hur gar stabilisering till?
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Cement spread ahead
of the machine

1

Water sprayed ahead
of the machine

Working
direction

Treated Milling and Untrea.lted
material mixing drum material



Utrustning — bindemedel sspridare
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Utrustning — bindemedel sspridare forts.
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Utrustning — frasar




Utrustning — frasar forts.




Utrustning — frasar forts.




Utrustning — frasar forts.




Utrustning — frasar forts.




Stabilisering genom packning




Pad-foot valt







Gummihjulsvalt



Utrustning — tankbilar




Nya applikationer | Sverige
NCC bygger nytt lager a Biltemai Halmstad.
Y1a43.000 m3




oratorieundersokningar




Utrustning
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Enaxiella tryckforsok

Seismisk matning




Jamforel se mellan materialen efter 7 dygn

Tryckhallfasthet som funktion av cementhalt
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Jamforel se mellan materialen efter 28 dygn

Tryckhallfasthet som funktion av cementhalt
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Kalibrering av P-vag mot tryckhallfasthet

Tryckhallfasthet mot P-vag
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Bypass Karuah forts.




Bypass Karuah forts.




Bypass Karuah forts.

v




Bypass Karuah forts.
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Bypass Karuah forts
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