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Research on mechanism of uplift rock-socketed piles
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Abstract: The uplift rock-socketed piles have been widely used in modern civil engineering constructions. However, some
mechanism of it such as the load transmission characteristic, the side resistance distribution and its influencing factors has not been
studied clearly. The shear lag model is used to analyze the side resistance distribution law and the load-displacement characters of
uplift rock-socketed piles. Based on theoretical analyses and checking calculation, it is shown that when the load is lower than the
elastic limit, the distribution follows the exponential law; and the load-displacement curve assumes linear changes. On the contrary,
when the load exceeds the elastic limit the side resistance distribution will be divided into two parts as decoupling section and
coupling section respectively. The side resistance is even in the decoupling section, while it follows exponential law in coupling
section. Meanwhile, the load-displacement presents a nonlinearity.
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Fig.1 Constitute law at interface of pile and
surrounding rock

22 ME-A SRR EE
HE- 2 10 R PR 45 o S KN B W LAk A
Rt ki tE . —BEBOK, e AR, 5
Bk KACRESE . AL T 25 A K. MRYs TR
Zeuy, WE- TR PR A 45 8 AT e 1 I,
R IKIBHRIB SRR IR T8 i RE 7 3 B

Table 1 Resistance strength between grouted material and
surrounding rock
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Fig.2 Schematic illustration of uplift pile
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Fig.3 Shaft resistance distribution at interface of
pile and rock mass
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Table 2 Material properties and calculation parameters
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Fig.4 Distribution of side resistance of piles at
different pull out load
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Fig.5 Pull out load vs. displacement of the pile
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