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Freeze dredging  - an innovative technique for
removal of contaminated sediments
Susanne Rostmark and Sven Knutsson, Luleå University of Technology, Department

of Soil Mechanics and Foundation Engineering, Sweden

Artificial ground freezing (AFG) is a well-established technique for
ground stabilization. It was first practiced in south Wales 1862 and since then,
many applications have been developed, for temporary as well as for
permanent use.

AFG is mostly used in tunnels and to stabilize excavations, but an
increasing interest in using AFG for environmental protection and to use
freeze/thaw cycles for remediation of contaminated soils are present.

Freeze Dredging is a novel dredging technique developed at Luleå
University of Technology in cooperation with industrial partners. It firstly
stabilizes the contaminated sediment by artificial freezing, and then the frozen
sediment is lifted up above the water surface with a minimum of disturbance.

Laboratory tests as well as full-scale field test have been performed with
very good results. It has been shown that the placement of freezing cells on the
bottom sediment can be carried out with high accuracy. The freezing time can
be predicted with high accuracy if the thickness of the sediment to be removed
is known. Lifting of the freeze cells are carried out without any loss of
material. Dewatering of the contaminated sediment taken up is easier after
freezing and thawing than if freezing would not have taken place.

Recently, the technique has been used for under water freezing in order
to save and lift fragile materials and objects. The technique was used during the
salvage of the DC-3 aircraft east of Gotska Sandön from a water depth of 128
m. The technique can also be used for removal or radioactive material, fragile
containers with hazardous content and ammunition. It can be used at great
water depths, as well as in waters with more shallow depths. It can be used in
all types of ground conditions independent of geological material, as long as
the water content is high enough to give sufficient strength of the frozen
material to be lifted.

Two different types of freeze cells used. Freeze cells with vertical freeze pipes and the
flat freeze cell.

 


