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FEM analysis of bearing behavior of large-diameter socketed piles
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Abstract: According to the test data of a socketed pile, the bearing behavior of large-diameter socketed piles is analyzed
systematically with FEM, and the sinusoid is used to simulate the interface of pile and rock. According to the computed results,
the following conclusions are drawn: (1) In the same settlement of pile heads, the hole walls are rougher, the capacities of piles
are higher. (2) The friction resistances of small diameter plies along pile shafts are unimodal distribution, and that of
large-diameter plies are bimodal distribution. The friction resistances decrease with the increasing diameters. (3) In the soft rock,
the bearing capacities of piles increase with h,/d; in the medium hard rock, the bearing capacities remain constant when h,/d
reaches 5; in the hard rock, the bearing capacities remain constant when h,/d reaches 3. (4) The ratio of base resistances to the
bearing capacities (Qn/Q,) decrease with the increasing h,/d, and the effect of the ratio of socketed depth to diameter of pile (h,/d)
on the Q,/Q, is different with the strength of rock.
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Fig. 1 Sketch of interface of pile and rock
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Fig. 2 Calculation model of a socketed pile
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Table 1 Pile parameters of Mei-lin River Bridge
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Fig. 4 Part of calculated results
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Fig. 6 Shaft resistance distribution in rock-socketed part
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Fig. 7 Q - s curves of pile with different roughnesses

14000

12000
| /
8000 |
i 6000 ¢
4000_
M’
0

BN

0 0:5 1 1:5 2 zls
HEBEE/cm
8 HHMEE 5ErEi X Rihzk (s=15mm)
Fig. 8 Curves of relationship between roughness and load
(s=15mm)
Kl 9 AR N B AT 8 - TR AR 2k . EE



| 2

Btk LR B AR BERE A2, BORE s=12 mm
Xof L PR A7 ARBEAT EL A 18] 10 AN TR A w2 F) e B
A IR A B 1L AR A5 BE AR b P
Il (Qu/Qu) K&

®2 AXREYIE

Table 2 Parameters of calculation
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Fig. 9 Load-settlement curves under different h,/d
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Fig. 10 Curves of relationship between h,/d and load
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Fig. 11 Curves of relationship between h,/d and tip resistance ratio
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