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Evaluation Method for Uplift Load-canrying Capacity
of Inclined Group Micropiles in Dense Sand
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AR Kim, Incheol o] & 3V Lee, Junhwan

Abstract

In the present study, uplift load carrying behavior of micropiles with installation angle and pile spacing was investigated
based on uplift load tests using single and group micropiles. In addition, evaluation methods of uplift load carrying
capacity of group micropiles were proposed based on FHWA (2005) and Madhav (1987) and they were compared with
test results to confirm the validity of proposed methods. From the test results, uplift load carrying capacities of single
and group micropiles increased with the increase of the installation angle up to 30°, whose values also increased slightly
with increasing pile spacing. For the proposed method based on FHWA (2005), the estimated values were similar to
measured values up to 15° of installation angle and 5D of pile spacing. For the proposed method based on Madhav
(1987), on the other hand, it was observed that the estimated values were in good agreement with measured values

in all installation conditions.
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Fig. 1. Detailed description of single micropile (SMP)
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Fig. 3. Model for uplift load carrying capacity of group micropiles
(FHWA, 2005)
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Fig. 4. Detailed description of soil specimen
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Table 1. Physical properties of test soil

Physical properties

- ¢o (D=40%) 31.1
Peak friction angle (°)

¢p (D=80%) 38.0

Critical friction angle (°) dc 30.8
Max. void ratio Emax 0.924
Min. void ratio €min 0.597
Specific gravity Gs 2.61
Max. Dia (mm) Dimax 0.850
Min. Dia (mm) Drin 0.075

Mean Dia (mm) Dso 0.54
Coefficient of uniformity Cu 1.76
Coefficient of curvature Ce 0.97
Max. dry unit weight (kN/m°) Yomax 16.28
Min. dry unit weight (kN/m? Yrmin 13.31
Uscs SP
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Fig. 5. Detailed description of uplift load tests
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Fig. 7. Uplift response for group micropiles (GMP)

Table 2. Ultimate uplift load carrying capacity of group micropiles (GMP)

) ) Installation angle, 6
Pile spacing, S
6 =0° 6 = 15° 6 = 30° 6 = 45°
3D 0.296 0.414 0.495 0.316
Puamp (kN) 5D 0.307 0.432 0.495 0.337
7D 0.350 0.434 0.526 0.362
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