H1#E B4 W i D LI I~ o " VolLl12 Nod4
19990 4:}5 12}3 JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Dec..1 99 0

A FEGHERETRIKAE
o) B B M (&)

x|

(146 AL 5P 965257
4 TRFRIE ST LA )

20. KSR

MEBFHATTRACT IR T R, R RIKHE B AL R, 7™
HEKT-ORIK ST JKFPRAK AR SR 1 9 4 FR PRI RT 0 D K- K 0 5 38 BOK PRk A
WS, W15 Bras, AV HEDKF-ORIK T BORR R, GRIK R VE T O 1) SRS S T AT

SRS

# 15 KERECH
a) BRI by YPIGIE TN BRI TR Tk K )
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T B KOV R D O E R O S R R L. BB BUMLAR U HER. B.OK
IRIE RN HLA ) F5 6 3 55 50 )5 ot B A0 R, 5 08 V1 K OF %R K R F1 0 0.064—
0.066MPa, 5 #/ i 0.2—0.3MPa (Ieperpyxun H.A.,1967; Opios B.O.,1977), WK
16.

FEVTIE TR X M REBE I AL F AR R KR B A, PRIt EAfe BT
B BUSE— L (AT B 7= 0, WRERRAR, LRI, NTRFEARIELER . %Y R
i (BEBEJT), AR A R P TG PR K R A R 45 2 AT T, W R S



352 e il % + 12 4%

4
3
3
§o.4
0 p :

] M 0.2f . ~__3

1O ¥ 7, e T T

| a0

! Y ool 7 [ 31 115 [sR

a b

16 LEKEGRKN
a) LEKCERIK R4S E: 1R T 2 MR A 3. B 4.8 104,
b) 1959—1960 4 LR ACF MR AR MEE R 1 HRF 0.6 m;2. HE 1.2 m:3. KE 18 m
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Discussion on Some Problems of Frost—Heaving Mechanics

in Freezing Process of Soil

Liu Hongxu

( Heilongjiang Provincal Institute of low Temperature Construction Science )

Abstract
"Some problems of frost—heaving mechanics dealing with frost—heaving reaction and
normal, tangential and horizontal frost heaving forces are put forward to be discussed with
the researchers and engineers in this field.

It is considered that the frost—heaving reaction occurs at the frozen soil near the lateral
surface of foundation, but not at the freezing front.

The frost—heaving stress at the freezing front is the internal force of subsoil so that it is
incorrect to estimate the frost heaving stress at the freezing front by using the frost heaving
amount of the subsoil outside of foundation.

It is necessary to fix the thickness of subsoil underneath a bearing plate while analyzing

the relationship between normal frost—heaving force and the area of the bearing plate. The
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parameter bin the formula o, = an’which relates to the normal frost—heaving force (s,) and
frost—heaving ratio (1), should be less than 1, but not greater than 1. The frost heaving
amount is the integral of the frost—heaving ratio along frost depth, while the frost heaving
force is the integral of the frost heaving stress at the freezing front over effective area. There is
no direct relationship between them.

The stress state of the part of a pile in unfrozen layer should be considered as compres-
sion, but not tension, and the friction between the pile and subsoil is not necessary to be re-
duced while checking the anti—frost wplift capacity of the pile.

When a frost susceptible soil is under freezing, horizontally frost—heaving compressive
stress firstly occurs, then the compressive stress gradually decreases and finally frost
contractive tensile stress occurs, resulting in the frost cracking of the grouﬁd. The stronger the
frost susceptibility of soil is, the later the frost cracking occurs.

The existing classification of frost susceptibility of soil can be classified into three types,
Le.,the classification based on the frost susceptibility of soil, which is safer for engineering de-
sign; the classification based on the frost—heaving ratio; the classification besed on
frost—heaving amount. The disadvantage of the last classification is that it has nothing to do
with the physical and mechanical properties of soil during freezing. Further—more, this clas-
sification is difficult to be used in the foundation design based on allowable deformation, be-
cause it does not take the effed of loading into consideration.

Key words: freezing process, frost reaction, normal frost—heaving force, tangential

frost—heaving force, horizontal frost—heaving force, classification of frost susceptibility





