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SOIL AND FOUNDATION ENGINEERING

Studies of Frost Problems in a Northern State

Mices S. KersteN, Professor of Civil Engineering,
Unwersity of Minnesota

The paper reviewed the history in one
state, namely Minnesota, of frost studies on
highways, design of highways for frost con-
ditions, and research studies which have
been made at a university. The intent of
the presentation was thus to give examples
of attacks which are being made on frost
problems without trying to cover the very
broad subject of frost studies in the entire
country. The information and most of the
slides used were drawn from papers previ-
ously published. :

The paper reviewed information on the
winter climate in the United States and the
manner of making soil surveys and designs
for frost treatments in Minnesota (Ref. 1).
The findings of the Highway Research
Board Committee on Load-Carrying Ca-
pacity of Roads as Affected by Frost Action
concerning the loss of strength during the
frost melt period were described, and the
design thickness of flexible pavements in
Minnesota was shown to indicate require-
ments in a frost area (Ref. 2).

The laboratory studies for determination
of thermal properties of soils made in Min-
nesota were described in some detail (Ref.
3). Methods for calculating frost penetra-
tion in highways (Ref. 4) and field meas-
urements for comparison with calculations
made in Minnesota, were presented. (Refs.
5, 6).

It was the intent of the paper to present
short description of several phases of frost
problems, and thus to suggest a variety of
questions in the discussion. This was accom-
plished at the two seminars at which the
paper and slides were presented.
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Soil Stabilization

T. WiLiam Lamsg, Professor of Soil Engineering,
Massachusetts Institute of Technology

At the seminars at Moscow and at Kiev,
the writer gave a short description of some
of the recent research conducted at the
Massachusetts Institute of Technology on
additives to improve the properties of soil.
Presented were the results of work on addi-
tives to modify the frost susceptibility of
soils and on additives to increase the effec-

tiveness of portland cement as a primary
stabilizer.

On the basis of laboratory tests the most
promising additives for the modification of
the frost heaving characteristics of soils
were ferric chloride (an aggregant) and the
polyphosphates (dispersants). A group of
11 dirty gravels were treated with.0.3 per



