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A New Measuring Technique

for Lateral Bulging of Stone Columns

ZHANG Ling", ZHAO Ming-hua, LUO Hong
(Institute of Geotechnical Engineering, Hunan Univ, Changsha, Hunan 410082, China)

Abstract: It is known that axial compressive deformation is usually generated in a stone column under
vertical loads, and often accompanied by a radial expansion against the surrounding soil near the top por-
tion of the column. With the consideration of this deformation characteristic of the stone column, a new
technique to measure the lateral bulging of the stone column was proposed, where the lateral bulging of the
column was determined by circumferential measurements. The variability and accuracy of the proposed
measuring technique was fully verified by the comparison with the other measuring methods. Moreover,
this measuring technique was employed to study the deformation behavior of stone columns in an indoor la-
boratory test. The measuring results show that the lateral bulging of the stone column increases with the
increase of vertical loads. Furthermore, under a certain load, the column bulging increases along with the
column length firstly, then decreases with the column length after the maximum bulging.
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Fig.2  Variation of lateral deformation in depth
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Fig. 3 Illustrative diagram of measuring column bulging
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Fig. 4 A diagram of the measuring technique

of lateral bulging of stone column
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Fig.5 Measuring illustrative diagram of technique 1
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Tab.1 Comparison of measuring results

from different methods mm
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i1 18.2 15.0 18.1 53.7 50.2 46.8
M2 25.9 26.5 29.0 85.1 82.3 75.4
3 28.1 34.2 31.9 98. 6 94.1 86. 4
B4 35.5 29.1 32.8 102.1 97.8 83.9
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Fig. 6 A map of stone column cemented

by sodium silicate binder
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Fig. 7 Arrangement of displacement measurements
and soil pressure cells for lateral bulging
and lateral soil pressure (unit; m)
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laboratory experiment (unit; mm)
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Fig. 9 Instruction of the bulging

measurement in the experiment
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Fig. 10  Variation of the lateral bulging (represented
in perimeter) of stone column with time
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Fig. 11  Variation of the lateral bulging (represented
in diameter) of stone column with vertical loads
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