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Experimental Study on Adfreeze Bond Strength Between Frozen Sand
and Aluminium with Varying Freezing Temperature and Vertical
Confining Pressure
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Abstract

Bearing capacity of pile foundations in cold region is dominated by adfreeze bond strength between surrounding soil
and pile perimeter. Adfreeze bond strength is considered to be the most important design parameter for foundations
in cold region. Many studies in last 50 years have been conducted to analyze characteristics of adfreeze bond strength.
However, most studies have been performed under constant temperature and normal stress conditions in order to analyze
affecting factors like soil type, pile material, loading speed, etc. In this study, both freezing temperature and normal
stress acting on pile surface were considered to be primary factors affecting adfreeze bond strength, while other factors
such as soil type, pile material and loading speed were predefined. Direct shear box was used to measure adfreeze
bond strength between Joomoonjin sand and aluminium because it is easy to work for various roughness. Test was
performed with temperatures of >0C, -1C, -2°C, -5C, and -10C and vertical confining pressures of latm, 2atm, and
3atm. Based on the test results, the effects of temperature and vertical stress on adfreeze bond strength were analyzed.
The test results showed that adfreeze bond strength increases with decreased temperature and increased vertical stress.
It was also noted that two types of distinct sections exist, owing to the rate of increase of adfreeze bond strength along
the change of freezing temperature: 1)rapidly increasing section and 2)gradually decreasing section. In addition, the results
showed that a main factor affecting adfreeze bond strength switches from friction angle to adhesion as freezing

temperature decreases.
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2.2 DYOEO| QFEAIS (Parameswaran, 1978)

Parameswaran (1978)2 t}of3t A2 2 A|ASH R &t
22 olgslo] FAYE SHAYS el v
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= 1. SEYT EXZa|(Parameswaran, 1978)

Cross—Head Adfreeze Strength (7;), Mpa
o) | 8Ot | conowme | Foued | Coond | soues | RN | S
0.0005 1.140 0.525 0.497 0.403 0.960 0.527 0.640
0.001 1.175 0.553 0.496 0.487 0.863 0.760 0.513
1.290 0.609
0.002 1.113 0.671 0.648 0.690 1.122 0.680 0.648
1.247 0.505
0.005 1.610 0.773 0.677 0.720 1.967 0.806 0.691
0.01 1.560 0.866 0.679 0.813 1.167 0.734 0.695
0.940 0.745
0.02 1.936 1.160 0.973 0.920 1.461 0.868 0.854
0.05 2.231 1.293 1.026 0.875 1.290 1.181 0.852
1.506
0.10 2.420 1.611 1.146 1.220 1.542 1.364 0.983
0.704
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