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SAMMANFATTNING

Torvmarker &r sittningskinsliga och ej limpliga att bygga pa. Om en vig- eller jirn-
viig ska byggas 6ver torvmark maste atgirder vidtas for att forstirka undergrunden. En
metod som har borjat anvindas de senaste &ren #r masstabilisering, dér ett stabilise-
ringsmedel blandas ner i torven for att 6ka dess héllfasthet. Avhandlingen omfattar tre
projekt dér laboratorie- och faltforsok har utforts pa stabiliserad torv.

Minga faktorer inverkar pa den stabiliseringseffekt som erhélls nér ett stabiliserings-
medel blandas ner i torv. I detta arbete har de indelats i huvudgrupperna: torvsamman-
sittning, stabiliseringsmedel och utférande.

* En studie har koncentrerats kring den metodik som anvinds for att tillverka stabili-
serade torvprover i laboratoriet. Hir 4r det framforallt faktorer i gruppen utforande
som har studerats.

e Iett andra projekt har en provyta vid Jorn/Lidlund stabiliserats i filt, faltmétningar
har utforts, liksom laboratorieférsok pa torv fran filtlokalen. Faktorer som har vari-
erats &r stabiliseringsmedlets sammansittning, méngden stabiliseringsmedel, hird-
ningstid och belastning under hérdningstiden.

¢ [ det tredje projektet har en ca 1 km ling vigstricka mellan Hemmingsmark och
Jdvre stabiliserats ldngs viigens kanter. Vigen gér tver ett torvlager med en mik-
tighet av ca 1 m. Féltmétningar har utf6rts liksom laboratorieforsok. Faktorer som
har studerats &r bl a tillsatsmedlets sammansittning, torvsammansittning och hird-
ningstid.

Stabiliseringseffekten, som uppnas, beror dels av de hirdningsprocesser som sker i den
stabiliserade torven och dels pa hur stor belastning som ldggs ut pa det stabiliserade
omradet, efter det att stabiliseringsmedlet blandats in. Avsikten med att belasta omra-
det dr att komprimera den stabiliserade torven och dirmed 6ka dess hallfasthet. Labo-
ratorieforsdk visar att en 6kning av belastningen frén 20 till 60 kPa kan &ka skjuvhall-
fastheten (uppmiitt med hjilp av enaxliga tryckforsok) med 4-6 ganger. Detta kan ut-
nyttjas for att optimera dimensioneringen vid torvstabiliseringsobjekt.

Understkningarna visar att en torvs kemiska sammansittning har avgorande betydelse
for erhallen stabiliseringseffekt. Stabifiserade torvprover som har tillverkats och under-
sokts pé identiskt sitt, och dir enda variabeln varit torvsammansittningen, gav en
skillnad i skjuvhéllfasthet (uppmitt med hjilp av enaxliga tryckférsok) pa upp till 6
ganger. Ursprungsvixtlighet och humifieringsgrad #r tva faktorer som bestimmer en
torvs kemiska sammanséttning och dérmed en torvs stabiliseringspotential. En jamfo-
relse mellan laghumifierad vitmosstorv och htghumifierad starrtorv visar att de inne-
héller olika mycket klasonlignin (en grupp organiska imnen som bl a innehaller hu-
mus- och fulvosyror), ca 35 vikt-% jamfort med ca 60 vikt-% av torrsubstansen. Hal-
ten klasonlignin, eller humussyror, kan vara en nyckelparameter som bestimmer en
torvs stabiliseringspotential. Laghumifierad vitmosstorv #r relativt ltt att stabilisera,
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medan hoghumifierad starrtorv krédver en betydligt storre méangd stabiliseringsmedel
for att stabiliseras.

De stabiliseringsmedel som har anvénts &r olika blandningar av Portlandcement (stan-
dard och snabbhirdande) och masugnsslagg (fin- och grovkornig). Fordelarna med att
anvinda masugnsslagg som en komponent i ett stabiliseringsmedel &r att avsittning fas
for en biprodukt. Det blir billigare dn att enbart anvinda cement och for vissa torvsor-
ter 4r ett stabiliseringsmedel bestiende av en blandning av cement och masugnsslagg
offektivare 4n ett bestiende av enbart cement. Det krivs en minsta miingd stabilise-
ringsmedel for att en stabiliseringseffekt ska erhéllas. Denna minsta mingd varierar for
olika torvsorter och r lagst for torv med hog stabiliseringspotential. Over denna bryt-
punkt Skar stabiliseringseffekten med okad mingd stabiliseringsmedel.




ABSTRACT

Peat areas have low bearing capacity, are very sensitive to settlements and not suitable
for building purposes. If a road or a railway is to be built over a peat area, necessary
measures have to be taken in order to reinforce the soil. In recent years, the method
with mass stabilization has been increasingly used in peat soils. A stabilization agent is
mixed into the peat to improve its strength. This thesis comprises three projects where
laboratory and field tests have been performed on stabilized peat soil.

Many factors have an influence on the stabilization effect, which is gained when a sta-
bilization agent is mixed into a peat. These different factors are in this study divided
into three main groups: peat soil composition, stabilization agent and performance.

e One investigation is concentrated on the method used to manufacture stabilized
peat samples in laboratory. In this study especially factors in the group “perfor-
mance” were investigated.

e In a second project, a test site located at Jorn/Lidlund, in northern Sweden, was
stabilized; different measurements in field were performed, as well as laboratory
tests on peat from the test site. The blend of stabilization agents, the amount of
added stabilization agents, the curing time and the applied load during curing, are
factors being studied.

e In the third project a 1 km long section of a road between Hemmingsmark and
Jévre, also in northern Sweden, crossing a layer of 1 m of peat, was stabilized
along both sides of the road. Field measurements as well as laboratory tests on peat
from the road section were performed. The peat soil composition, the blend of sta-
bilizing agents and the curing time are some of the factors, which have been stu-
died in this project.

The stabilization effect depends partly on hardening and puzzolanic reactions in the
stabilized peat and partly on the load that is applied on top of the stabilized area, after
the stabilization agent has been mixed into the peat. The purpose of applying a load on
the stabilized area is to compress the stabilized peat, which leads to an increase of its
strength. In laboratory tests, on stabilized peat samples, an increase of the applied load
from 20 to 60 kPa gave an increase in shear strength (measured with unconfined com-
pression tests) of 4-6 times. This rela{ionship can be utilized to optimize when desig-
ning stabilization projects of peat.

The studies show that the chemical constitution of a peat is of crucial importance for
the gained stabilization effect. Stabilized peat samples manufactured and tested in the
same way, where the only variable factor was the peat soil composition, gave a diffe-
rence in shear strength (measured with unconfined compression tests) of up to 6 times.
The plant composition and the degree of humification are two factors, which determi-
nes the chemical constitution of a peat and thus its stabilization potential. Spagnum
peat of low degree of humification and Carex peat of high degree of humification
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contain different amounts of klasonlignin (a group organic compounds comprising
fulvic and humic acid), about 35 weight-% compared with about 60 weight-% of the
dry substance. The content of klasonlignin, or humic acid, can be a key parameter,
which determines the stabilization potential of a peat.

Portland Cement (standard and high early strength) and air blast furnace slag (fine-
grained and granular) were used as ingredients in the stabilisation agents. There are
several advantages with using air blast furnace slag as one ingredient. Firstly, an in-
dustrial by-product is made useful, secondly, air blast furnace slag is less expensive
than cement and thirdly, for some peat soils a blend of cement and air blast furnace
slag are more effective than cement only. It requires a minimum amount of stabiliza-
tion agent to get a stabilization effect. This amount varies for different peat qualities
and is lowest for peat with high stabilization potential. Over this minimum amount an
increase of the amount of stabilizing agent gives an increase in stabilization effect.
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