F30% F2M }%éﬁﬁ']"ﬁ—'lﬁlﬁi%%ﬁ Vol.30 No. 2
2013 % 6 A Journal of Architecture and Civil Engineering June 2013

BREHETHRXEHESHE
AR ES T

A BT R L
(LR e SR TR E WE AR E LR fa 210098; 2. FWHICA L
TRARAF. B 2000405 3. WK HAGEER LR R 210098)
BMEALFLAOFTRIFOASELEL TN AEARE X BHELEMBEAIEFZ. 23T
RRTBEERATAEXBHELLSUALESMEY , ARTAREX BHELSHAREIELY S
Mot RRMAG EMN RGN RBIET S 7 E0 682N, RALBFETHRALAL TR X
TG AEAE & #h Ay Fo HEM) BE T Jy 04 R om BEAT AT AR T T AR R B F B E B MEARAEE s £ AR
FATAE S d ) GEM B A A LN A Yok, SR AN M ERIRGA A fe L L0 E 4.4
T E A ARG ERIE ARG THRE, PRERHTHBHEREEEEE I st A5 A
B X HARAE L B A 5 B A A BAER s b T IR X A h B R AR AR T AT B £ B by AR e
AR VER LB TR TS G AP REET O MR RBARTHRE X BAEY
HEE B AW A 30 A AR OEARE S #IIA 20~50 MPa, & & % 30~50 cm,
KB IR X Ak BRI AT 8 AR BAF M AR LAk
RESEKS:TU435 MHkFRER A

Numerical Analysis on Bearing Performance of Cast-in-place X-section

Pile Composite Foundation Under Road Embankment
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Abstract: Based on the Fourth Nanjing Yangtze River Bridge section N1 of Jiangsu Province, the
numerical analysis model of cast-in-place X-section (XCC) pile composite foundation under road
embankment loading was established and the bearing performance of XCC pile composite
foundation was analyzed. The rationality of analytical method was verified by the field measured
settlement. The effects of filling and consolidation process on pile shaft force and shaft friction
were analyzed. Moreover, the effects of cushion modulus and thickness, pile modulus, soil
modulus on pile shaft force, shaft friction and pile-soil stress ratio were discussed. The results
show that with the embankment filling and foundation soil consolidating, pile-soil stress ratio
increases rapidly at first, then slowly increases and gradually tends to stability, the location of

the neutral point of shaft descends gradually at the same time; the increasing of cushion modulus
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and thickness have significant effect on adjusting pile-soil stress ratio. Because XCC pile is a kind

of frictional and rigid pile, shaft friction bears main load on pile top, as a result, soil modulus and

pile modulus have little influence on pile shaft force and position of neutral point. The pile-soil

stress ratio of XCC pile under road embankment loading is around 30, the cushion moduli are 20

to 50 MPa and the cushion thickness is 30 to 50 cm.

Key words: cast-in-place X-section pile; road embankment loading; bearing performance; numeri-

cal simulation;composite foundation
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Fig. 4 Simplified Procedure of Embankment Filling
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Fig. 5 Variation Curves of Measured Settlement and

Finite Element Simulation with Embankment Filling
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Fig.9 Effects of Consolidation Time on Shaft Frictions
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Fig. 10  Effects of Cushion Moduli on Pile Shaft Forces
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Fig. 11 Effects of Cushion Moduli on Shaft Frictions
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Fig. 12  Effects of Cushion Moduli on

Pile-soil Stress Ratios
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Fig. 13  Effects of Cushion Thickness on Pile Shaft Forces
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Fig. 14 Effects of Cushion Thickness on Shaft Frictions
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Fig. 15 Effects of Cushion Thickness on

Pile-soil Stress Ratios
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Fig. 16 Effects of Pile Moduli on Pile Shaft Forces
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Fig. 19 Effects of Soil Moduli on Pile Shaft Forces

1) B8 BH J3/kPa
—20 —10 0 10 20 30
3.5 MPa

if)Irm—j:ifﬁ
5.0 MPa

A

A
———ifEx.mLﬁ%Eino 0 MPa
== HE o LA 15.0 MPa

18-
B 20 i 4R 5 X A R PR 77 43 AR B B2
Fig. 20 Effects of Soil Moduli on Shaft Frictions
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