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Research on the equilibrium point in self-balanced static load test of
pile foundations
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Abstract: Self-balanced static load test of pile foundations is a widely adopted method to determine the vertical bearing
capacity of single pile. The depth of the equilibrium point is crucial to ensure the success of the test. The relevant
specifications adopt vertical force balance condition to determine the equilibrium point. But it has been found in a
number of field tests that the equilibrium points determined by this condition cause large displacement difference
between the upper and lower positions, potentially leading to insufficient utilization of pile bearing capacity when the
load box reaches its maximum travel. An empirical formula was proposed to determine the position of equilibrium point
based on the stiffness equilibrium condition of the pile-soil interface, in order to achieve displacement compatibility in
the test process. Therefore, measured data, combined with finite element numerical calculations, were used to analyse the
reasons for the large displacement differences, and verify the superiority of the empirical formula. The results show that
the empirical formula is reasonable and is important to ensure that the tests are conducted successfully.
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Table 1 Parameters of strata under pile top

+ )2 EE/m  EE/(KNmMY)  NEEA() E4ERE/MPa ARALL IBE /7/kPa #BH /7/kPa
R A )2 2.0 19 43 32 0.30 140 —
AU 2 >20 21 48 43 0.25 150 3 000
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Fig. 1 Diagram of pile and soil
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Fig.2 Comparison between measured and calculated results
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Table 2 Parameters of strata under pile top in Case 2

+z JEE/m  HEEZ/AKN/mY)  RE/kPa WNEEEEA/(C)  EHEELE/MPa JARAEL (B J)/kPa 3ifH Ji/kPa
T L2 3 19.4 15 18 55 0.30 35 —
Fi b 2 4 18.5 — 21 9.0 0.29 20 —
i = 3 19.0 — 25 12.0 0.27 62 —
AR 8 22.0 — 38 38.0 0.18 130 —
SN 21 23.0 — 45 47.0 0.15 150 3200

x3 IRA=ZMIUATEESH

Table 3 Parameters of strata under pile top in Case 3

T2 BiE/m HE/(KN/m?)  FiERIkPa  NEBEM(C) JE4EELE/MPa JAFALL UIFH S1/kPa uiRH 71/kPa
Wb )= 3 19 — 30 26 0.30 65 —
rhs g 2 5 20 — 41 45 0.27 120 —
oM ray= 25 22 — 48 47 0.25 140 4000
Fz4 FEIMULEXEE
Table 4 Comparison of equilibrium point positions
T4 B 5 R~ R A AR ST E (A i AL 2 P A R I A A R
- BESG LAL 2.0 m PESG LA L 4.5 m 2.5m
- Pl E 3.1 m Pl 42 m 1.1m
= Mg, HLFEE 1960 kN FE3 LA 2.0 m 20m, Hig/DHE 1960 kN
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Fig.3 Comparison diagram between measured and calculated

results
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Table 5 Comparison table between measured and calculated

results mm
A% TR S =S ¢
I — . . ) U
Scl A sE A sl b E
— 3.24 4.57 8.86 482 562 -0.25
- 1.09 1.80 3.16 1.95 -2.07 -0.15
= 3.88 4.35 12.37 6.17 —-849 -1.82
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