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Abstract: In order to ascertain the effect of loess gulch on the bearing capacity of bridge pile foundation, for the first time,
based on the self-developed platform model test, the model tests can fully reflect the characteristics and work performance of
pile foundation in loess gulch area. The change rules of vertical bearing capacity, pile axial force and lateral friction force of the
pile foundation with different slopes and pile lengths are analyzed, and some engineering technical advices are given based on
test results. The results show that: (1) With the increase of slope, the bearing capacity of piles with the same pile length
decreases, the influence degree of bearing capacity increases gradually, and the range varies from 7% to 35%. (2) The pile
bearing capacity increases with the increase of pile length to some extent; when the pile length increases to a certain length, the
rate of increase becomes slow. (3) The effective pile length with the same buried depth decreases with the increase of slope. (4)
The design of bridge pile foundation should fully consider the engineering technology of preventing the soil around piles being
eroded in the loess gulch area.
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Table 1 Material parameters and similarity ratios of prototype and

pile model

YRl JR FIR AHABLEL

42 d/m 24 0.063 38.09

B h/m 20 1 20.00

PAPERCE E/Mpa  3.20x10* 1.17x10* 2.73

PSR Jm® 1.63 7.73%x107 2.11x10°
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Fig. 2 Sketch of vertical loading device
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Fig. 3 Photo of vertical loading device
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Table 2 Distribution of ultimate bearing capacity with change of

slope (pile length of 100 cm)
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Fig. 8 Distribution of axial force of pile body with change of slope

(pile length of 100 cm)
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Table 3 Distribution of axial force of pile bodys with change of slope (pile length of 100 cm)

B 0° 30° 45° 60° 75° 90°

/mm PIN v /% PN y 1% PN y 1% PN y 1% PN y 1% PN v /%
0 1470 0.0 1470 0.0 1470 0.0 1470 0.0 1470 0.0 1470 0.0
50 1417 0.0 1444 1.9 1449 23 1457 2.8 1460 3.0 1456 3.2
230 1274 0.0 1369 7.5 1401 9.9 1416 11.1 1430 12.2 1392 12.9
410 1092 0.0 1220 11.7 1265 15.8 1307 19.7 1332 22.0 1304 243
590 675 0.0 903 33.8 979 45.0 1057 56.6 1115 65.2 1150 71.9
760 381 0.0 511 34.1 611 60.4 667 75.1 765 100.8 856  124.7
950 276 0.0 330 19.6 367 32.9 426 54.3 531 92.4 655  137.3
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Table 4 Distribution of pile lateral friction and pile tip resistance under different slopes (pile length of 100 cm)

ARERFIE 0° 30° 45° 60° 75° 90°
PJ/N 1975.45 1727.09 1587.47 1394.54 1084.04 928.57
é%ﬂ% 73.28 69.03 67.38 64.32 55.11 53.52
PyN 720.26 774.91 768.45 773.69 882.96 806.43
éé/%, 26.72 30.97 32.62 35.68 44.89 46.48
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Table 5 Distribution of failure pile length with change of slope

30° 45° 60° 75°
PR Tk FRRERE  orpk  PORERE  jopk  ARER ik FOORER
o /em A, /em A, /em 3 A, /em A,
40 3.21 0.92d 6.91 1.15d 13.23 1.27d 31.32 1.40d
60 3.14 0.90d 7.26 1.21d 13.91 1.34d 31.17 1.39d
80 3.42 0.98d 7.18 1.19d 13.64 1.31d 31.51 1.41d
100 3.35 0.96d 7.02 1.17d 12.90 1.24d 32.04 1.43d
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