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Mechanical properties research on mini-pile foundation
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Abstract: The research on anchorage and uplift of mini-pile is scarce at present. In order to make clear
the uplift effect of mini—-pile used as the foundation of photovoltaic power station in Gobi desert single pile
static loading test is carried out. Reinforcement stressometer are arranged in the piles shaft and
displacement meters are installed on the pile top. The results show that the axial force and lateral friction
along the pile are not only related to the level of the pile top load but also related to the property of
surrounding soil and the axial force and lateral friction are effective within a certain pile length H. The
failure mode of mini—pile is dominated by the resistance between the pile shaft and soil the steel bar and
the pile shaft. When the former is less than the latter the soil around pile will uplift and radial and
circumferential cracks appears; on the contrary steel bar will be pulled out and the reinforced concrete
cracks. The ultimate uplift bearing capacity of the test mini-pile is 0. 58 of ultimate compressive bearing
capacity. It is recommended to take 0. 58 in the design calculation for the same type of pile in this region.
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R 2 Table 2 Size of mini-piles
. . (m) d (mm) (m)
. 3 1* 2 150 0.6, 1.5
’ 2" 2 220 0.6, 1.5
3# 3 150 0.6, 1.4, 2.2
) 4% 3 220 0.6, 1.4, 2.2
4 5% 4 150 0.6+ 2+ 3.4
. 5 6* 4 220 0.6, 2. 3.4
’ 7* 9 150 0.5, 2.1, 3.7, 5.3, 6.9, 8.5
8 9 220 0.5.2.1.3.7. 5.3, 6.9, 8.5
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Table 1 Physic-mechanical indexes of ground soil 2 4
(0-)
(m) |y (kN-m™?) ¢ (°) fa (kPa)
1 0.8 16. 8 28 130
2 4 20.3 35 250 °
2 8 Q-
1.2
8 10

2 o ( 30kN )
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Fig.2 Q- curves of single mini-pile in

vertical static loading test
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Fig. 3 Curves of axial force of mini-pile with depth
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Fig.4 Curves of frictional resistance of mini-pile with depth
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Table 3 Comparison of calculated O, and measured Q
Qu (kN) Q.. (kN) Qu /0y
4 (d) 1* 60 102 0.59
2# 90 149 0. 60
3# 105 168 0.63
4* 135 246 0.55
5* 135 234 0.58
5 6* 150 283 0.53
#
o 5 7 L Qu (kN): Qn (2)
(kN)
§:Qu1/0u2:0'5)0 ?
o 3
o 17 {
° =0.5 °
Qu/0Qs, & =
0.58. s
4 o
4 04 Qs
Table 4 Comparison of calculated Q by the correct
method and measured Q,
Qu (kN) Qi (kN) Qu/Qu
5 7 1# 60 59 1.01
Fig.5 Failure of 7' mini-pile 2 90 86 1.04
3* 105 97 1.08
3.3 4% 135 143 0.95
5% 135 136 0.99
. . # 150 164 0.91
1 o FinnoRichard J 6
D0 Q53 =¢0. (kN)
. 4
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