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1 Vibro-Replacement

2 Vibro-Displacement

3 Rammed stone column

4 Compacted sandy pile

5 Rotary Displacement or Rotocolumn Method
6 Rigid Stone Column
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Surrounding Loading Stone column
Soil type Position Preparation Layer

CL-1L-Tip 1
CL-2L-Tip Tip
CL-3L-Tip

CL-1L-Base cL
CL-2L- Base Base
CL-3L- Base

CH-1L-Tip

CH -2L-Tip Tip
CH -3L-Tip

CH -1L-Base CH
CH -2L- Base Base
CH -3L- Base

*SM Soil Column with 70 mm diameter and Triangle arrangement,
**Surrounding soil has been prepared with optimum moisture content
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Laboratory Investigation of the Equivalent Bearing Capacity of Clay Bed Improved with Stone
Columns

Abstract

Over the past few decades, construction on loose and problematic soils has posed significant
challenges for geotechnical engineers. Among the methods to improve these soils, stone columns are
notable, involving the replacement of weak soil portions with granular columns. This research
investigates the enhancement of loose clay beds of classes CL and CH using sand columns.
Unreinforced soil samples and those improved with a group of seven stone columns (30 mm
diameter, arranged in a triangular pattern) were tested using a large-scale direct shear apparatus.
Equivalent shear strength parameters were determined, and bearing capacity values were calculated.
The shear tests employed the Fast method.

The effects of variables such as the type of surrounding soil, the number of layers in stone column
construction, and the orientation of the limited stone columns (apex/base in triangular arrangement) on
shear strength parameters and bearing capacity were evaluated. Results indicated that improving clay
soils with stone columns significantly increased the bearing capacity ofiloose soils. The experimental
findings showed that the execution method of stone columns greatly influences‘their load-bearing
capacity. Moreover, improving CL clay soil with stone columns enhanced the bearing capacity more
effectively than CH clay soil, indicating higher efficiency of this method in stiffer clay soils.

Keywords: Clayey bed; Sand column; Large-scale direct shear Test; Shear strength parameters;
Bearing capacity.



