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Study on Bearing Characteristics of Large Diameter Bored Piles
Under Vertical Loading
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(No. 1 Engineering Co. , Lid. of China Railway 18th Bureau Group Co. , Lid. , Baoding, Hebei 072750, China)

Abstract: To clarify the bearing characteristics and load transfer mechanism of long and large pile
foundations in dense silty fine sand strata in the middle and lower reaches of the Yellow River, and to
explore the settlement characteristics of pressure-bearing piles under vertical cyclic loading, the static
load tests of three long and large drilled grouting piles were carried out by designing tension-compression
anchor method loading with reaction devices, and the settlement law of pile top and pile end under finite
cyclic loading was studied by numerical simulation. The results indicate that the side friction resistance
and pile end resistance of large diameter and long bored piles are not synchronized, and the degree of pile
side friction resistance is related to the pile top load, soil properties, buried depth, and pile foundation
construction technology. The long pile foundation in dense fine sand stratum shows the characteristics of a
pure friction pile. When calculating the bearing capacity of a long and large pile foundation, the survey
report parameters based on the standard value should be multiplied by the corresponding correction
coefficient. The side friction resistance of the pile body in the dense silty fine sand layer is not fully
utilized. The finite loading and unloading of the permanent-temporary combination beam yard cannot
cause obvious deformation of the pile foundation, and the influence of the beam yard operation on the
bearing capacity of the pile foundation is weak.
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Fig. 1 Distribution of soil layers at the test piles

FORHZ I 275 [ I (7] 288 BATE 158 o) 20 00 25
GEEHER WA A RT, W20 1 8 A U 36 n 25
FRAEL A7 40 000KN , IXHG A fin 28k 28 A B R 28 g . ik
RIS INER I 1 F G0k A AR BRI i s ) iy hir e
B (UL 2) R4 4 1 A B R, Hih s R
FHTARRBE, 3 AR AT T A A RS 5000 2. Omx
85m, 2. Omx80m Fl 2. Om x 83m , M {7 T [f]
RHERSFEN ¢1. 5mx80m, SNz [z F12%% B $2 4t 2
TIA/NF HRIRI ZL i 40 000kN 1) 1. 2 i,

0o
B2 IiFEHEHLE
Fig.2 Field static load tests
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Table 1 Comparison of top settlement of in-situ test piles

it SN 121 LA 52 SENI| [l L%/
ErR= s}/ mm J&i /mm I/ mm %
FJS1 46.35 28. 89 17. 46 37.7
FJS2 39.13 23.13 16. 00 40.9
FJS3 45.93 29.08 16. 85 36.7
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Fig.5 Axial force of test pile at various loading levels
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Fig.7 Relation between pile-soil relative displacement

and pile lateral frictional resistance
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Fig.8 Two-dimensional finite element model
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Table 3 Physical and mechanical parameters of soil layers
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Ok £ 19.5 5.6 0.32 5 27
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Okt 19.6 6.2 0.32 7 28
@ FRE+ 19.8 9.3 0.33 22 21
Okt 20.0 7.2 0.25 10 28
O IR+ 19.8 7.3 0.31 25 23
O¥p 19.8 5.2 0. 30 6 32
@M 19.5 8.8 0.30 7 34
Okt 19.8 9.4 0.25 11 30
O 19.8 9.3 0.30 8 35
O+ 19.9 9.5 0.25 10 32
@kt 20. 1 9.8 0.25 12 31
B 20.0 10.2 0.25 10 36
G#Ep 19.9 10.3 0. 30 11 36.5
WO 20.2 10.5 0.25 12 37.5
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