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Analysis of bearing performance of grouted steel pipe composite piles in

moderately weathered mudstone stratum
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(1. CCCC Fourth Harbor Engineering Institute Co., Ltd., Guangzhou 510230, China;

2. Key Laboratory of Environment and Safety Technology of Transportation Infrastructure Engineering, CCCC, Guangzhou 510230, China)
Abstract: Research on the load transfer mechanism and bearing capacity of grouted steel pipe composite piles in
moderately weathered mudstone strata is insufficient. Based on a port project in Peru, this study investigates the
bearing performance of composite piles in moderately weathered mudstone strata through axial compression static
load tests on the composite piles. The results indicate that: 1) The theoretical calculated ultimate axial compressive
bearing capacity of a single composite pile is no less than 23, 000 kN. In comparison with the maximum axial
compressive bearing capacity of 18,000 kN of test piles, the safety factor is not lower than 1. 28. 2)) Mobilized
shaft friction resistance of moderately weathered mudstone inside steel pipe piles is no less than 258. 10 kPa, with
further values exceeding 270. 45 and 1, 845. 65 kPa observed for cast-in-place piles under both mobilized shaft
friction resistance and pile end bearing resistance. 3 ) Axial force within the pile diminishes incrementally with
increased embedded depth, exhibiting reduced attenuation in the steel pipe section relative to the cast-in-place
section. Pile end bearing resistance approaches 0 kN when test loads are below 14, 000 kN. However, it
progressively develops as load increases beyond this threshold. 4) When the pile-soil relative displacement exceeds
14. 37 mm, the growth rate of pile end bearing resistance of moderately weathered mudstone piles decreases, but it
still does not reach its peak value. The research results can provide reference for engineering practices under
similar geological conditions.
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Tab.1 Recommended geotechnical design parameters
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Tab.2 Parameters of the test piles
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Fig. 2 Installation positions of rebar strain gauges



%78 WIEC, F. P RALTE B M B AR R 4 A R B M AL AT - 201 -

3 RBRERSHW
3.1 AT AR

IR EOR S AR 2 18 000 kN, it
By AR Tz iR KU 54 37. 37 mm, HIEL
JERRATTURER N 2.4 mm, HETH [F 3K 93.6%
RS 0-s(Q Mfrdk, s MULHR) thZk WL 3,

M 3 AIFH, AAMEER PR T
METUTREAE AT A AR 2R, AABER) Q-s ik
AP ARG A, AR BRI R E . B X
AT R AR bR s 9 S R 2k
J174 24 675 kN, LR T K gn %, 18 000 kN,
HE—25 UL IR A& HEAE 2R B, BE B M AR Y |
AP P58 BEL T R i BEL ) 35 R B RS, TEW
0 SR S AR IR AR )2 R XA A A R
WAL ) FEfr 8 F T AR R B R, (7% b
Tp AR SEAS B L8], 358 BHATE 1) 7 4P B 1 K 5
LRI,

20 -

s/mm

25

30 -

35+

4oL

3 HAEHE Q-s HiZk

Fig.3 Q-s curves of the composite pile
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Tab.3 Mobilized shaft friction resistance and

pile end bearing resistance of composite piles

under maximum test load

FEMIEERR J1 AEswBE

I
WMt -27.90~<-22.0  12.95 - B
Wt -32.90~<-27.9 13.82 - rk=da
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Tab.4 Shaft friction resistance and pile-soil relative
displacement under maximum test load
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Fig. 5 Curves of shaft friction resistance and
pile-soil relative displacement of test pile at
different embedded depths
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