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Uplift Behavior of Group Micropile according
to Embedded Pile Condition in Sand

7 % &' Kyung, Doo-Hyun 2 7b ¥ Kim, Ga-Ram
b 9] A" Park, Dae-Sung 2 9 & Kim, Dae-Hong
o] ¥ 3 Lee, Jun-Hwan

Abstract

The micropile is small diameter pile foundation of which diameter is below 300 mm. This system has been applied
to reinforce the foundation structure. In the present study, the effects of embedded conditions of group micropiles were
investigated from a series of uplift load tests. For the study, uplift load tests were performed using group micropiles
in various pile spacing and installation angle. The increase of uplift resistance and the reduction of uplift displacement
were investigated in the tests. As the result, the resistances were principally changed by embedded pile angle, the
resistance increase were 33%, 59% and 5% for 15°, 30° and 45° of embedded pile angle. The uplift displacement
reduction increases with lower pile spacing condition and the reduction ratios of uplift displacements in the same spacing
condition were 50%, 53%, -45% for 15°, 30° and 45° of embedded pile angle.
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Fig. 2. Model to calculate micropile group uplift capacity: (a) clay
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Fig. 3. Detailed description of group micropile models: (a) installation conditions for group micropiles, (b) top views of inclined group
micropiles, (c) procedure of group micropile installation and (d) top view of the fixed the pile cap by the fixing frame

Table 1. Test conditions and test names for uplift load tests

Test conditions Emb?fdfndm?epth Pil(eS S?T?;i)ng Embec(ig;ag) angle Test name
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15 15 uU3bi15
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) ) 310 25 156 usb15
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45 UsD45
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Fig. 4. Detailed description of uplift load test: (a) Load cell and LVDTs and (b) the whole view of uplift load test
Table 2. Physical properties of soil
Emax €min Gs Dmax Dmin Cu Cc Y max Ymin USCS
0.924 0.597 2.61 0.850 0.075 1.73 0.97 16.28 13.31 SP

emax = Max. void ratio, emn = Min. void ration, Gs = Specific gravity, Dmax = Max. Dia. (mm), Dmin = Min. Dia (mm), Cy, = Uniformity
coefficient, C, = Curvature coefficient, vma = Max. dry unit weight (kN/m®), vmn = Min. dry unit weight (kN/m®), USCS = Unified Soil

Classification System (ASTM D2487)
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