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Abstract: Prebored grouted planted piles can effectively utilize strengthes of precast pile shafts. To clarify the influence of
different construction techniques on the load transfer mechanism of composite piles, this study conducted full-scale static load
tests on auxiliary-driven and gravity-driven piles. Using fiber optic monitoring technology, the study analyzes load transfer
characteristics of composite piles and revealed the bearing capacity development mechanisms associated with each construction
technique. The test results indicate that both construction techniques can effectively utilize strength of precast pile shafts.
Among them, gravity-driven piles exhibit pure friction pile characteristics, with the side friction resistance being 1.68~3.61
times the recommended ultimate value from the cast-in-place pile geotechnical investigation, and the relative pile-soil
displacement required to develop the ultimate side friction is about 10~20mm. Auxiliary-driven piles exhibit end-bearing
friction pile characteristics, with the pile end resistance approximately 1.5 times the recommended ultimate value from the
cast-in-place pile geotechnical investigation, and the side friction resistance of most soil layers ranging from about 1.16 to 2.5
times the recommended ultimate value. The relative pile-soil displacement required to develop the ultimate side friction is about
6.5~10mm. Simultaneously, the reinforcement mechanisms of the two construction techniques are analyzed. Gravity-driven
piles reinforce the soil around the pile through penetration by significantly improving the side friction resistance.

Auxiliary-driven piles, due to the squeezing and expanding effect at the pile end, effectively increase the side friction resistance
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and pile end resistance of the composite piles. Within the test range, reducing the water-cement ratio properly can further

enhance the bearing capacity of auxiliary pile-driven piles.

Key words: prebored grouted planted pile; auxiliary-driven pile; gravity-driven pile; side friction resistance; pile end resistance
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Table 1 Soil layers and parameters of test site

+JZ AR w%  y(kN'm?  c/kPa @/(°) EJ/MPa  fwkPa  guw/kPa  fiskPa gpd/kPa
@%r JiF T 30 18.7 20 17 5.0 15 15
OV Asyy ik 38 17.9 12 18 3.2 15 15
GOn#it 41 17.6 17 12 3.0 25 30
Gnk izt 33 18.3 18 18 44 35 40
® B F+ 22 19.9 41 17 7.1 55 65
©, Bk ek R A L 25 19.1 7 28 8.5 35 45
(ORUJ i 25 19.1 31 10.7 60 1400 85 4500
@ i1 23 19.4 2 35 13.7 65 2000 110 6600
@ E+ 35 18.2 18 18 15.0

T foo AREENEMBERL ) (kPa): oo NREANEAENGEH ) (KPads fu NTRHIHEMIEER ) (kPads gpa ATRHIBENESGFH 7] (kPa).
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Fig. 1 Different construction processes for prebored grouted
planted piles
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Table 2 Scheme of test piles
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Table 3 Results of static load test on test piles
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kN mm RE KN UiE/mm  KESIAKN DU /mm mm
S1-1 S G 11000 91.47 10000 34.87 5000 9.60 12.4
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S2-1 W B hE 10000 63.11 9000 28.28 4500 8.75 23.1
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Fig. 8 Distribution of side frictional resistance of test piles
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Table 4 Ultimate side friction of test piles in different soil layers
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q q
@a1 ¥ b 2000 555.6 0.72 3030.3 1.4
HE T HBhUURE
£/ EIN- o
By
FizE

" EBEREARREE T Z S
Fig. 11 Pile formation mechanism of prebored grouted planted
piles under different construction techniques

B 11 JoR T B FE DU AR BTk 0 L, x
TSHEERNEIER B EIOHETE, BT 80 CoR R
AL AR BRSO 1.5 HIJesk,
NKEFK G, FLATARIRENELE, 12 IR DTS A%
T RN AN, F I BT K R KR R, K
T EE SRS E R A 2, AU A — €/ n
[ 1EFH, RIS 7K e - S — 2 R A 08, A
A BERH 7 i Z FR T2 B i T AR R b,
HBEIEAEE B HPON , FRARE A5 4 S AR RE SRS
HIRWREIELT, AE/KVe LA R, Ak A4 sz
[ s D/ SRR B SEN AN, AR RN YR 0 - BRI
BEATEUIN, RN IS TR A AR A S BE A 12

B 11 s, X225 S S A R B O T
%, BT EE RS R, d TR KR RN R
B AR HEAT R, FLNTRARI &, BRI
t, TIEREFEEEIIN, £ R T EMEE
BE, (EMESG—EVE I, TREIAE ARk e AR
ey AR [ #OA AT, AR RS g, RIAE
B4y el PAY 00 B B 7 A i BEL 70 #8091 1 Al
BhUUHE T TR £ 8K RIS, HR s E
A%, FE7KYe -t FiAL, A —E RGN, HHE
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FRAR, & BRI B AR BT R I 18 T 7 2143

XA 4 O B R B T O T, R
N EEBE 7 ()3 R ISR T E DO

St T4 BhTAE, KK LR /NG T LA A 20 A
SOMARE A, IR T AR O BE 0t B S,
bt S2 A1 S3 ZHikAE nT LLE H, /KK LA 1.0 0N
0.8 WEHEE VUML), 56Tl S2-1 Mafe 3
F4) g BELATH BEL AT 155 S3-1 (K 38 /1408 7950 kN, 1
S3-1 ki 45 S AN T R B A ESE T 25.8%, i
FEARIGVE BN, Gl BTG 24 PR AR /K K B B T DT BH
71, ReH RS E SRS ), FR O-s fZyIiE B
RERFE N, PUREEHIRCRE LR, HBERKK IS T3
DUNEBR ) BT, TN E A HIE.

g5 LRTIR, BEFERE AT B SO AN B i
AT A SO TN 2, HA ROR 5 TR
M B 5 5 AU FC A AR 7, AT RATE K 43 30 b X 4
JURIFH o AR VAR SN, E B AT
AR S 3 5 B A b RN T R SR TR R, FR R EERE T
0 4 B R T Tt Ak P 00 LR g BEL A B S 3G 56, [
AT AR A KR b, AR m 2 A& ). ST 1R
AF ity ] L 75 AR 55 T RS X 4, HEFEAS FH B E T
MEJ7 5, AT LAk NGt JE B PR SR 52 s o) 7 3 7 R
BOK B TR ZE DA AT 5 TR, HEFEIE M PRk
IR Ee A FH Al B 7 2

6 & it

SNAIE TR A i XA [R] 7K 8 PR 39 AR A 7 3.
REPEMIRENR, 233 225 2V 5T 6 ARl R A A
T, WET SAREAET R ERATRE, S
FLF M ZE S, b 7 AN Rl T T 200 0 A 15 1)
A AERHLER IR, EEAFILLIR 5 M,

CD) B e M ik 2 Tk AR ), B
RORVETRIREAE S 5 5, ML T guiis . Hita T
(TR A AR PR AR )T RAE, S1 4 B EPIhEA S2 4
HEEIOHE 2 BIRTE T 27.7%, 34.8%, TxtT /KKK
0.8 [P HhTHE S3 4, AT T 69.1%.

(2) HEJUERICYABELENE, N 2%,
A HEVE MR R B AE 0.25 155 HBIITIE 26 I Ay 2k
R, SPHLCA 12.6%, AR PR 56 BH 7120 A HEE I 1
B UUE R 1.5 £,

(3) AH LT E A Ak b Bl i WA PRAEL, B POk
S1-1 ZhtEL185m RN 2.02~2.63, K5 R ECN
2.11~3.61, Mrunts L350 RECH 1.68, HBHDIHE S2-1
FiPE L5 RHON 1.16~2.2, kLI R BN 1.75~
1.90, Hufib 38 50E RECN 2.5,

(4) HEPUME S1-1 )2 KAF W BRI B BT 75 14
FTAX AL FE LN 10~20 mm, 4 BITIHE S2-1 L2 K 4%

15 BRARIBEL T 75 1A LA AL #2298 6.5~10 mm.

(5) JE IS0 P it L 2R AR LR A b7, R
FENI RS I M U DI, R B TR i TRy
ARE T RBOR TR Z AT (2 TR, "L
T B FEAR AR B AR AT BT D73 -
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