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Experimental Study on Bearing Capacity of Precast Piles with Enlarged Pile
Toes and Pile Side Synchronous Grouting
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Abstract: To meet society’ s increasing demand for low—cost and high—strength pile foundations, this paper
proposes a new type of pile, a precast pile foundation with enlarged pile toes and synchronous grouting on the side of
piles. The new pile type has the advantages of low energy consumption and high efficiency. On the one hand, it has
easy construction steps and conventional construction equipment, which is convenient for engineering popularization
and application. On the other hand, enlarged pile toes increase the effective diameter of the piles and thus improve

the bearing capacity of pile end. Meanwhile, the cement slurry infiltrates into the surrounding soil, which can
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improve the characteristics of the pile soil contact surface, thereby increasing the pile side friction. To further prove

the load—bearing characteristics of the synchronously grouted precast pile foundation with enlarged plie toes, an

indoor model test is carried out in this paper. The test results show that the bearing capacity of the synchronous

grouting model pile with enlarged pile toe is higher than that of the conventional pile with equal cross—section when

the pile top is compressed, and its bearing capacity is further improved due to the existence of cement slurry on the

pile side. The test results reveal the bearing mechanism of the new pile type and show the superiority of the new pile

type’ s bearing capacity. The results of this research can provide theoretical support for new pile—type engineering

practices.

Key words: pile foundation; enlarged pile toes; pile side grouting; bearing capacity; static load model test
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Fig.1 Schematic diagram of the synchronous grouting precast

pile on the side of the enlarged pile shoe

1.1 EREEER T &

A YRR B0 FH 0.80 mx0.80 mx1.20 m 442 4 .
JIT SELRY A SRy v 8 A b AR X 8 R 2.65 gfem’,
FHXT %5 52 B2 Ol 0.74, 75 S AP LB HE R 68% (4N 5] 2
iR ).

IR SRR 15 SR FH 8 TR 9 0 J2 o 50, S o
90.90 m, A F IR H 0.60 m. 7EREHIFE 145 0.10 m
A FEATARIC, IF B RUAR TR A 100.95 kg A7 e fib 75
L BRI #E BEATRIA I 0.30 m A, AR AL ATE i
I K E B TR B R A RIS R kAT
TORERD B M HHEA 1K 0.60 m, 58 KIS

A~

90 cm
120 cm

C7
B2 BAURTER
Fig.2 Schematic diagram of model box

AR
1.2 HEFESH

W 1R, PLP2 P34 5 FILRE 5 I
HCRUHIRE DA AT [ 25 RE SR T AT AR TR A
B R F PVC A B, K B 800 mm, B JEE 3 mm.
o, P1AERIAE I EB R ELAE 50 mm A PVC A5,
P2 P3 R RYAR JEE R R F B4 50 mm 4 [RI4HETE 7 KA
He . 25 BN AN, T AR RUATE f) S RO B AR
950 mm (W& 3 Jr 7 ). A AT 3 2 A ek o P ek i 8
42.57K e , 7KK L6 A 1:0.6.

®1 REESH

Tab.1 Parameters for model piles

5 BE & H A% /mm PRk B AR /mm I
P1 50 — i
P2 40 50 i
P3 40 50 =

W b R RUGE (A BT S P K, I
i P1 A ECE (1) PV C A IR (B v 2 B P4 11, P2 P3
fidft FH ELA% 50 mm [BIHETE 4 KA, IF 53 50 4E P1.P2,
P3HEE [ HEMEJEE 5.40.70 em 40 IG5 3 2H % 28 A, 2
4 Ffis

X P3 AR HYAE IR T 76 EAE I 20 .40 .60 cm AbHE:
SRS AL, PRUEZK U8 2 RE A IR I 1, DAAE A 7
A [ A5 WS . 75 P33 ARSRIAR IS | [l M fA rh — 1k
PEBIA 210 mL 7K U M, 17 7K U J 0 Bt s T i
HEFT I SR 050
1.3 mEFEHE

e HE 1 AR 156 1 58 OB TR A () 2 0, A i)
X S BB A T 3 N A, iR D IR AN



82 PN S QRS )

2025 4F

B3 AR
Fig.3 Model pile diagram

A ]

70 cm

80 cm

40 em

=
\

B4 mEpEREETEA
Fig.4 Schematic diagram of the position of the pile strain gauge

1) 2225 P 101 B e (AN 5 77 ). o e )3
BONMECKE BRI AU g R
2) BEAT A TR BE i G . e, AP A o 2k

HS5 XBRER
Fig.5 Test device diagram

Biff o U2 A PR R R S L SR A T T
FEFEAT IR, A% 1 0 A FR o SR AT A I B AR )
(JGJ 106—2014)"“>' v (1) AH 5 FH 3 2R FH 12 1 4 45 oy
BRI 0 A s e R TUAT 1 7 A A TR AT 43
2, He FERR N 2 A8 A i i B 7K 287 1% 1/10 3647
Iy, B — PN A BR 7K 2 1 210, 3056
TR RE B S min AT ERER, YA TOURE ) (37 B (AR
AN AL 0.01 mm B 1 55 0 AR AR e . Bl 75 R 24 oy
BN, 2517 23 ] i [ IR B T3 BOR R 4
NECT A

2 KRS

AT 38 i IR ELAE P1 P2 P34 AT
AR 15 3 1A BRI R )
2.1 HRAEPIERS

P A 28 B g /it By = = AR G A% il 2K
6 i . [ s BH ) B AR St 1 2k B KR
FEATRAS R EE B S FEALASAE /N T 1 mm B F T4
P, B S Hh 2k 122 . 20T, (/N 0.50 mm
i, B R ATE B BEL T A0 B8 B 42230, (EL Bt o 437 B8 3
R A0 B W PR, T AT i B ) e 8 1 i o
KEBIF AR ST 5 7R KT 0.50 mm B, A 2 fih g AH
XL RS, i P Ak BEL g B2 4t = K 20

1000 [

—=— PEOIAERH )
—o— HEimkH

800

600

JIE/IN

400

200

0

AR AR /mm
B 6 PIAEM LA /5% 1 4k AR STALAS b £

Fig.6 Pile side friction resistance/end resistance—pile—soil rela-

tive displacement curve of P1
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