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Numerical inversion study on comprehensive capacity of marine steel
pipe pile based on field pile loading tests
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Abstract: It is difficult to determin the parameters of the marine soil due to the influence of the marine environment.There is

often a need to combine drill sampling, in situ tests with field static load tests on the pile foundation for comprehensive analysis.

Based on the static load test of marine steel pipe pile,the sensitivity of the parameters of the marine soil to the stress and
deformation of the steel pipe pile under different loads was discussed.Moreover, a series of numerical simulations were carried
out to analyze the key parameters.By comparing with the static load test results, including the horizontal, vertical compression

and vertical uplift tests,the experience of the laboratory test and the marine engineering standards (e.g. API),the parameters of

the marine soil layer were demonstrated under the various load conditions of the steel pipe pile.
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Table 1 Parameters of layered marine soils
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Flg. 1 Typical geological profile of field pile test area
MIHIRBEK N 36.8 m, ALIREEN 3515 m, HE
EPREE Y 2.2 em, ANERESMEN 1.4 m.
ARG (45 3 Mohn#r 5.
(D 7R B AL TR 1.3 m 4,
BT EION 120 kN, FELRL 120 kN 1R800 &

BYMEE 1680 kN, FaiE 5, LA 240 kN 1E A EI4Y
B, HEHE KN, RIGH,
(2) B [T FR kRS0 s 5 — A 30 2400 kN,
PL 1200 kN 1E R385 20 B A A4 H BRI ol %
(3) R PTR F R S — R F R AT A 1600
kN, LA 800 kN E Ay 520 H R4 B 4k H
2 B /KPR GRS, PRI AR 5 AN
TR BEE Wi AL B /K AR T —Ar 208 Rt 2k, mf IL:
TEIAF] 1440 KN 2 J5, KPAAE —A Nk
K& WEHfeE, makfRTrask, Hig
EARTPAAL, HIE SRR, HATE LG
B, 1 m IRARAR TN AL TR 35.6%, 1M
1E 9 m R NITEE] 57.2%

701
6ok —+—10m
=4+ 30m
g 50+
£ —-—50m
X 40}
E!é = 70m
o 30
i— —--90m
~20r
10 W
0 240 480 720 960 1200 1440 1680 1200 720 240 O
HKPAFER/AN

B 2 RENEFREHK EERER 0 - Thehg
Fig. 2 Relation of horizontal load-displacement
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Table 2 Results of compressive field tests on steel pipe piles

ORI BETIRR METACA AR TR BT R ] ki

Tip 3 3 EE:H R KR
/kN /mm /mm /mm 1% /mm
13200 90.80 77.43 13.37 14.7 78.77
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Table 3 Results of pull-out field tests on steel pipe piles

B BORs METUROR B AR TR AR BETH B3k (ml AT E Ak
5 OMEAN  KE/mm FHR/mm E/mm [/ %
1 8000 102.18 89.44 12.74 12.5

2 7200 101.38 89.18 12.20 12.0
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Fig. 3 3D model for numerical pile tests
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Table 4 Optimized parameters for marine soils and interface friction between pile and soil
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Fig. 7 Relation curves of displacement on pile top and

compressive load
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Fig. 8 Relation curves of displacement on pile top and pull-out

load
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