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Abstract: The strength composite (SC) pile is a novel type of pile technology which combines high-strength concrete piles and
deep cement-mxing (DCM) columns. To attain a theoretical approach for the lateral bearing capacity of SC piles in soft clay, the
cement-improved soil is assumed to be the stiff clay. Then, considering the proportion of lateral resistance provided by the
cement-improved soil, as well as the soft clay surrounding the pile, the modification factors of p, and ys, are deduced based on the
typical p—y curves for both soft and stiff clays. Subsequently, a modified p—y curve model is initially established to predict the
lateral response of SC piles in soft clay. The assessments using the measured response of the SC piles from three field tests are then
performed to verify the accuracy and reliability of the proposed p—y curve approach. Furthermore, a parametric study is conducted
to clarify the influences of the related parameters on the lateral response of the SC piles. The results illustrate that the proposed
analytical approach may effectively predict the lateral response of the SC piles. Evidently, when the lateral deformation of the piles
is relatively large, the nonlinear behavior of the concrete-cored piles should be considered. The diameter of the DCM columns (D)
has a significant effect on the lateral behavior of the SC piles. Specifically, when the column—pile diameter ratio (D/d) varies from
1.0 to 3.0, the deflections at the pile-head decreases from 25.8 to 5.1 mm at a lateral load level of 120 kN, and the peak bending
moment decreases by 51.0%. The lateral performance of the SC piles is greatly affected by the length of the DCM columns (L),
however, when the length—diameter ratio (L/d) exceeds 10, the internal force and displacement of the piles stabilize with negligible
variation. Additionally, the lateral bearing behavior of the SC piles may also be improved by appropriately increasing the strength
of the cement-mixing columns as well as the elastic modulus of the concrete-cored piles.

Key words: strength composite pile; lateral bearing behavior; p—y curve; soft clay; deep cement-mixing column
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Fig. 1 p—y curve model for laterally loaded piles
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Fig. 2 Spring stiffness of soils around piles®
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Fig. 3 Mechanical model for SC pile—soil interaction
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Fig. 4 Attenuation curves of soil resistance surrounding piles
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Fig. 9 Effects of length of cement-mixing column
4.3 IKREAHIKI T 58 E AR

SEA RSB 1, [ € d =400 mm, D = 1000 mm,
43 MUK YE L AHKPUBT R E ¢, 4 100, 200, 400,
600, 800, 1000 kPa, LAULSRIRTT/KYE L AHIKILEY
SRIEIRI . AE T LR T, G cu BRUIER
A 53 2 L A HEKPUBTSRIE oo MFAENE . 1E 120
KN KPR 8 EF T, ARBREEL ey fows BT IIHE S
KRS RIS FE S A & 10 ffrow .

HEE KL /mm
-5 0 5 10 15 20

BB R/ (kN-m)
0-30 0

o 30 60 90 120

5t

10+

3
" ——4
——8
—— 16
20+ —x— 24
——32
250 —— 40

(b) HEHEH

15+ 15+

20+

25L

(a) BESHIH
B 10 7K+ A HK TS 8 B I F2

Fig. 10 Effects of undrained shear strength of cement-improved

soils
HHE 10 AT51, Bl ey /o BIREIN, FHET T 1)
W B A A VS IR NS o Y cyelens 4R
40 W, BESKAL S AHE B B K H b 55.5%F

23.3%, HBE A % 50k B 25 50 i A R A7 B
R HFERE TR ANHKPUET SRR, b
JAKJe L REARSZ KPR BB 2, 8% BT AR 117
b, BB TR RS RN . R B ) I A 5
ETCRRIF D, HIg D IEZEBE ¢y /oys I N FEAR.
AL b T A AT e e 3 A 3 K e E AN HEK ST 55 5 5k
PErm SC LI /K P AR R 1 B o
4.4 BHGEMRERRN

SEE TRESEH) 1, fRFF d = 400 mm, D = 1000 mm,
KB LA LA E.= 100 MPa ANA8, JR#&E-L MK
PR B E, 385 /E 20~40 GPa, | E,/E. KEAE 200~
400, FIRHREE DO MR I, 2 E,/E. 7
24 200, 250, 300, 350 F1400. 7E 120 kN 7/K-F-1if
WY, AR E, /E N RIS AR 125 4 A7
W 11 fios.

G KPR /mm
0 5 10 15 20

HEEHZHE/ (kN-m)
=30 0 30 60 90 120
0 P T T )

0

5F 5t

10 10+

X X

—— 200
15¢ —A— 250
—e— 300
20+ —*— 350
—+— 400

15

20+

25L 2501

(a) HEEALR (b) HEEERHE

B 11 AR R E R R

Fig. 11 Effect of the elastic modulus of core piles
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