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A new construction method for CFG pile head and mechanical analysis of
different CFG pile caps

DING Yunpeng
(China Railway 14th Bureau Group 2nd Engineering Co., Ltd., Taian 271000, Shandong, China)

Abstract: CFG piles are widely used in foundation reinforcement due to their cost-effectiveness and high efficiency in
improving the bearing capacity of foundations and reducing settlement. To address the challenges of low efficiency and
high energy consumption in traditional CFG pile head treatment methods, this paper introduces a new “pre-cut method”
combined with a soil mold technique for pile caps. This environmental-friend process optimizes pile head construction
and reduces excess excavation, thereby reducing energy consumption and resource waste during construction. The
process involves the formation of circular pile caps, simplifying the traditional pile head removal steps and reducing soil
disturbance around the piles. Based on finite element simulation analysis, the study investigated the effects of different
pile cap shapes (circular and square) on the bearing capacity, axial force of the pile, and pile-soil stress ratio in CFG pile
composite foundation. The results indicate that, compared to traditional square pile caps, circular pile caps exhibit more
uniform load distribution and more stable load-bearing characteristics during loading. This technique offers significant
advantages in improving construction efficiency and reducing environmental impact, providing a valuable technical
reference for the further development of foundation treatment technologies and the application of green building
techniques.

Key words: CFG pile composite foundation; construction technique; pile cap shape; numerical simulation; settlement

AT ULP= A BOAE 8] KA 2 AR TS g, ik i B
H a7 28k PR 2 A A, DT 93 A T 4 ) iy 28k e
J1. CFG WEATRERL, BARLRIETZ, AL
CFG B2 T W BE 5 2 14 0k 2 8] () 26 BT R A B, TR At S
R, HMBmESER KL N CI5~C25. . HT F@®h, EHTENRE A2,
T CFG HERIbE ST R, EMEER T Bl & BB AT T VEAKTEED , BUE AR

][l

0 35l

YFs BER: 2024-11-14; {EEEHA: 2024-11-28; FRABHA: 2024-12-03
TEHB®N: T2 (1988—), B, WRFLXAN, AR, TR, FENFERE., Al THEASTET/E. E-mail: 741068701@qq.com.


https://doi.org/10.3785/j.issn.2096-7195.2025.01.009
https://doi.org/10.3785/j.issn.2096-7195.2025.01.009
https://doi.org/10.3785/j.issn.2096-7195.2025.01.009
mailto:741068701@qq.com

70 oo o4 H

2025 % 1 H

FERF ORI TR AL T 3G ISR Vg
A IR W T LB I, TRARTT T
CFG WEFEA [ L J2 5 AF T I J7 22 T Ao e
EEHLEIT, DR ST M R R A T U
DHERETRIAIL S, 72248 TR CFG BRI 2 &3
FEOR, ATV 2 E NN EE st xR T
& T £, Wk @ i B R AL
B, BEIT T ASFER R JE R IE R) X 52 A R 1)
BE N B 370 15 B DL R R AR ] 45 1) A2 4
MR . e R S 4ea R ouik, B
FC 1 AR I PR AE 2 A R BT R e B S I T
M, RAUTRE TH R AR TR BT S At 1 ER 4K
$it o T kR AU A PR T TR R K LA IR T K
P, RREAUL TSR AT 280 T AR PP ATE — R0 55t 2
A, BT T G RTIRAS . ST HE
0 JEE BEL 3 AR = B2 A3 Ly AT R A L. B R
U)o 0 A0 BT W il A A DR/ A T g
IR, AR AR A P

UTEER, BEE AT RPERE SR BCFR ORI N, &
T TRV BT 1) “ okt JiE, BRI
REVR VAR IS BBl N PR I8l . R A it T
BORAWHAT A, (B Sk AR B R AR R ]
FREREI IR A 5t o AR SEH) CFG HEME Sk AL B 5
AR LTI R A AR IR A R A e e
FITRI R, XADCPEBIRIL B AE, BRI AR
SO o AT EIRAER, ASCERHY T AT CFG
PEMESKAOIE T T2, EEERMMEL “Ridas” Ba
BEME A HE Sk B AT L, B AR A L AR
FEARBE YR TH AR I b oxt A B A48l 3 T2t
FR PRI AFE T A [ T W, T B % [ T
Wyt b S, ASCE S TR, AR
TEIT ARV T I FEAENE 5 4% St U5 T A 8 A Ay 2873
Ay ARE AR AR S5 R R e T T R I 5

1 mILERRIE

ATIREM T CFG #Ef TRyt R+ =, 4
FiveL. ofrb WS . AT KRB R M
TR AT EEEE LR A SR E K E T KK
AR, AR TR A PP A & A A

A S it T 0 T T Ak S 22 N T R
FE B T 2 v e A T AR f v 8 42 1) £ 50T e R
. MiflEZwit s, iR, REraihk
[ER A S JEIT IR AL, TR EE BT &
FELLE 20 em (1R EVE, £ CFG HEME 5 IR it L4
B ATHEATHE R BT B AL . XS HETREA R 2.5 m WY

TREEEEATIRY, JFHBRATHRIELAREE N 2 &
WL, SR AR, TR
Mk, PRIBIRIT. EFRY 7d 5, $RRTHERPEAT
HE S SR AN SEREVER I, A SR AT HEIR L2

CFG HERH “HIAGE” WIS, HET R A
FERIE R RS, D CIREE R, R e
BERPESL, AL TREMCRII T A TS
B RE RS, IR G A B AT Al gk
AR, P R A A% A I R,
JG AR RIS R B HE AR N, B EEEE
HHI . BERGESEHL T BEREREITRESE A, SEELHLA
B — A, WO, WEAND, REReR. J1
NHITBNE R B R B, K 2 R TR .

it
Lt

o || e

E1 migcEREREE
Fig. 1 Diagram of the pre-cut method principle
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Fig. 2 Construction process of the pre-cut method
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Fig. 3 Pile cap structural diagram of the soil mold method
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Fig. 4 Construction process of pile cap using soil mold
method

SE4uE T T ZME, “Ri#dk” Bea g 1
P2 T 20 A R SR, b B TR RS
XA TR Bt - BEAT IR, R Bl AT Sk TR it -
TEER, EHIEN &S B2, BEEETA
TSI FR4P S BEMEE L. BheEd R o A ik

() WAL

o & P08 S NG BR B, SR S T E. %
G2 THER T2, BESRTIE] B 223
BRI B S TR, AL 7 AR, e
T AERE8] b F 42 R A Sk AR O R v i A
E, HAREJE ARSI A SE, A s AR i
T48. R 1 HIH T MR 2T TR L

BESHAGHIN

FopA

Y
THZHENEHEYT

P HIESE
HETR % E

PREL. TR

B 5 CFG it T TZRE

Fig. 5 New construction process of CFG pile
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Fig. 7 Comparison of simulated and measured load-settlement curves
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