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Evaluation of Bearing Capacity Enhancement Effect of Base Expansion
Micropile Based on a Field Load Test
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Abstract

A base expansion micropile was developed to improve the bearing capacity of the micropile, which bears a simple
device installed at the pile base. Under an axial load, this base expansion structure radially expands at the pile tip and
attaches itself around ground, compressing the boring wall in the construction stage. In this study, conventional and base
expansion micropiles were constructed in the weathered rock where micropiles are commonly installed. Further, field
load tests were conducted to verify the bearing capacity enhancement effect. From the load test results, it was revealed
that the shaft resistance of base expansion micropiles was about 12% higher than that of conventional micropiles. The
load transfer analysis results also showed that compared to conventional micropiles, the unit skin friction and unit end

bearing of base expansion micropiles were 15.4% and 315.1% higher, respectively, in the bearing zone of the micropile.
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Fig. 8. Location of strain gauge for load transfer analysis
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Table 1. Yield load from field load tests
) Yield load (kN)
Test pile Allowable load (kN) Note
P-S curve §=25.4mm
CMm1 1,373.4 1020.795 510.4
CMm2 14715 1266.811 633.4
FS. =20
BEM1 1,079.1 1050,293 525.1
BEM2 7848 815.5431 3924

* CM : Conventional Micropile, BEM : Base Expansion Micropile

Table 2. Unit friction resistance of test piles

i ) Unit friction resistance (kPa)
Test pile Yield load (kN) Socket length (m) -
Each piles average
CMm1 1020.795 42 515.8
577.9
CM2 1266.811 42 640.1
BEM1 1050.293 3.0 742.9
649.0
BEM2 784.8 3.0 555.1

* Increasing ratio = 649.0 / 577.9 = 1.12
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