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Experimental Investigation on Frost Resistance of Assembled Foundation

with Cone Tube and Slab of Transmission Line in Alpine Region Area
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Abstract: There is a large amount of permafrost in the alpine region, where the traditional cast-in-
place foundation is not suitable for use due to its poor frost resistance and long construction period.
Considering the rational loading and fast construction requirements, this paper proposes an assembled
foundation with cone tube and slab which can be flexibly assembled on site. In order to analyze the
frost resistance of the proposed foundation, a series of freezing tests were carried out under the temper-
ature gradient conditions of —5, —10, and —15 “C. The distribution laws of temperature field, frost
heaving displacement, foundation frost heaving force, and body strain were analyzed. The results

show that D The frost displacement at the top of the foundation was smaller than that of surface soil,
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and the largest displacement appeared at the farthest distance from the foundation edge due to its "re-

strained frost heave" ; @ There was a positive correlation between the frost heave force of foundation

and the corresponding frost displacement. With the decrease of temperature, the frost heave force in-

creased, and the increasing range increased; @& The tensile stress of the foundation body was far less

than the yield strength of the corresponding material. Hairy cracks first appeared on the ground sur-

face, and then gradually expanded and extended with the release of frost heaving force; @ For the

transmission line foundations mainly bearing uplift loads, engineering measures such as backfilling

non-frost heaving materials, smoothing treatment of the foundation surface, optimizing the structural

forms can be adopted to improve its frost resistance.

Keywords: Transmission line; frozen soil; assembled foundation; freezing test; frost heave force; en-

gineering measures
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Fig.1 Schematic diagram of the assembled foundation pro-

posed in this paper
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Table 1 Measured values of various indexes of soil

samples
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Table 2 Similarity parameters of this model test
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Table 3 Test conditions and samples
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Table 4 Maximum and minimum temperature distribu-

tions in soil(7th day of test)

i RAGREL/C O WBALE REREE/C I E

I—1 —1.88 T1 —0.22 T3
-2 —2.98 T1 —1.7 T3
-3 —3.05 T1 —1.6 T4
1I—1 —7.06 T1 —0.83 T3
1I—2 —7.32 T1 —4.56 T3
1I—3 —7.28 T1 —95.25 TS
-1 —4.81 T1 —1.59 T3
-2 —7.47 T1 —3.3 T4
-3 —12.07 T1 —10.43 TS5
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Figl2 Time history curves of frost heave displacement of

foundation top and surface soil at different positions
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Table 5 Final frost heave of the foundation top and sur-

face soil at different positions

- BEA TOUHR KL
[=0 [=25cm  [=50cm [=75cm

I—1 0.33 0.38 0.46 0.71

1—2 0.62 0.77 0.99 1.49

I—3 0.35 0.5 0.62 0.67
11—1 1.14 1.32 2.04 2.06
-2 0.44 0.61 1 1.04
-3 0.5 1.04 0.98 0.87
m—1 0.48 0.63 1 1.08
Im—2 0.56 0.68 0.81 0.85
Im—3 0.53 0.96 0.9 0.86
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Table 6 Stress on the outer wall of cone tube at different

positions

- N 41/ MPa
S1—1 S1—2 S1—3 S1—4
I—1 —0.42 0.13 0.06 0.19
-2 2.28 2.53 2.10 1.68
1—3 0.63 0.48 0.75 1.44
11—1 0.77 0.59 0.74 1.80
1I—2 2.04 1.25 1.83 1.99
1I—3 1.53 2.34 2.56 1.14
-1 0.77 0.59 0.74 1.80
11—2 1.13 0.40 0.42 2.55
-3 0.69 1.62 1.76 1.22
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