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Horizontal bearing characteristics of pile foundation in large
thickness artificial fill foundation
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Abstract: In order to explore the horizontal bearing characteristics of pile foundations in large-thickness artificial
fill foundation and the applicability of the m-method in engineering practice, the field tests of horizontal bearing
capacity of single piles and the theoretical calculations of the m-method are carried out. The variation patterns of
displacement and bending moment under horizontal loads are obtained, and the deformation characteristics of
pile-soil under horizontal loads are presented. The variation of the proportional coefficient m of the horizontal

resistance coefficient of the foundation soil with the load and displacement is further obtained. The results show
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that with the increase of loading, the horizontal displacement increases continuously, and after reaching the
critical value of 480 kN, the horizontal displacement and displacement gradient of pile foundations change
drastically. Under the same loading, the bending moment of pile foundations increases first and then decreases
with the increase of depth. The bending moment diagram shows the distribution pattern of “small at both ends
and large in the middle”. At the same depth, the bending moment increases with the increase of load, and
negative bending moment appears at a certain depth. The influence range of bending moment along the depth is
about 10 m. The proportional coefficient m of the horizontal resistance coefficient decreases exponentially with
the increase of load and displacement. When the load and displacement are small, the m values of the two piles
are quite different. When the load and displacement increase to a certain value, the m values of the two piles are
close and finally stabilized near a specific value. The calculation results of the m -method are verified and
improved by experimental data. It is found that the maximum displacement calculated by the m-method is close
to the measured results. When the load is small, the calculated maximum bending moment is close to the
measured results. After exceeding the critical load, the difference is large, indicating that when the load exceeds
the critical value, the maximum bending moment does not show a linear elastic increase. It is necessary to
correct the bending moment calculation result by the correction coefficient function 3. The corrected bending
moment is more consistent with the measured value, indicating that the m-method works well in engineering
practice.

Keywords: artificial fill foundation ; pile foundation ; horizontal bearing characteristics ; field test ; the

m-method; correction coefficient
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Table 1 Detailed engineering geological characteristics of each layer in the test site
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Fig.3 Layout of loading device and displacement meters
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Table 2 Variation of correction coefficient 5 with load
N _ Uk 1A ” _ A 2A ”
S B/ (KN - m) AL/ (kN-m) 1B IE R B S/ (kN m) HHAE/(KN-m) & IE F AL
480 901.8 938.15 1.0 839.4 872.65 1.0
560 2202.4 1176.40 1.9 2105.1 1120.29 1.9
640 2506.1 1 355. 00 1.8 3132.1 1739.90 1.8
720 2811.8 1675.45 1.7 3461.8 2 050. 32 1.7
800 3099.2 1905. 80 1.6 3825.6 2427.02 1.6
oo Structure, 2017, 47(Sup 2): 454-457. (in Chinese)
ot /’P/ﬂ (3] ik, Ghor. G, . e Ml B S0 4 4 2 0
S el o Bt 57 ok BRG], Bkt B 15 TR 2 4R, 2021, 18
aml (8): 1968-1977.
;glsoo- ﬁ%@;m@ ifi&fﬁziwg ZHOU T, XU F, YANG Q, et al. A method for calcu-
LO0a s ~ -~ W lating the consolidation and creep-induced settlement of
P : : ’ . bridge pile foundation of high-speed railway [J]. Journal
o 0 7quyﬁ+f;;/kN ™ . of Railway Science and Engineering, 2021, 18(8): 1968-
H13 SASEEIESR 1977. (in Chinese)

Fig. 13 Correction results of maximum bending

moment of test piles
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