5 40 % 555 FE R S T - 5 N Vol. 40 No. 5
2026 4 10 H Geotechnical Engineering Technique Oct, 2026

SCE S 1007-2993(2026)05-0747-08

TRANR P - St 5 L BR BE X B A T
SR T AR B B e A

§‘§g§1,2,3,4,5 *%?\‘1,2,3,4 ,1{_%,1%1,2,3,4 ﬁ4iﬂ$l,2,3,4
7})}—\ 2@1,2,3,4,5 ﬁk4:_§:\l,2,3,4 *%‘HHI,ZJA
(. B UG EFE L LERE, JLET 100013; 2. FEEF TEREARDFZ G, JLE 1000135 3. H EESFRATF
YR BN FIHBILILREAFZE T, 65 100013; 4. FERFbELILRE T A RIRTAF, L5 100013;
5. BRI A BRA EL, st 100013)

[EEY  LURABE L o 1 5, @ LA R 3 I FLIREE (3.0, 4.5, 6.0 m) T HUHIAEHE K 9.0 m) A T 2508 bk
RIS LS I, RGT T B FLIRBERT UM T2 1 JE800 SR MERE RS . 5T R (DFEDUE T 29, 514U/ T
1/2 BRI, AN [ 5 | FL IR A A 2 FE AR A/, BB I FLIRBE IAER: 2/3(6.0 m) B2 77tk 3 R A Al Dbk 1225w, 5 1 FLIR
S0 Pl PN B A R, TE S LR A ME K 2/3(6.0 m) I, )5 80 em AR B0 il (2)5 1L GBI S 2 R ik + 58
RN, T AR O+ S8R B R ASE R, S1AL B By A il AR e il oy T2 A A (3) U AR AR ) Bt | LR B 3 fin 52 R
s BIFLERBE /N TR 172 B, R ZEHISSHEMIRE 775 51 FLIRBEBAT 2/3 B, A5 Ak mRH 01 35 B 38 FRAIG; (4) 3006 I 15 Ak 18
B RV RHIEE 5 25 71 Z LG F341E R 0.293, R T (R T HNVR EE LRI AR #UE ) (DBY/T 15—94—2013)4.3.3 4%
2 H BT BR(E(0.30), RIIERAMBEE LS IFLEMET, AR LR I B &R 77, YICH X 2B, AR 2 4 240 MG U
Seith T 11% ~ 26%; (5) £33 TRl 411 5 R4 B A 4 il , iUt Al + 3 b A5 bk 5 | LR B B A I E 0.4 ~ 0.5 b
J R P, Rt B W 1 55 5 RGN, RERR IR e . BRI U A AN B B R RS | FL T2 A BT S TR T

(X8R 51 FLIRE; #edUONE; SR U0, + 28800 ; #3875 3 280
[FESES] TU473 [ Z#Ei#RIZF8] A doi: 10.20265/j.cnki.issn.1007-2993.2025-0228

Influence of pilot hole depth on construction parameters and
bearing behavior of pipe piles in saturated clay sites
SHENG Zhigiang"**>** ZHU Zhaojing"*>* REN Xinjian"*** MENG Jiahui"***
LIN Li"**** QIU Rendong"*** ZHU Chunming"***

(1. State Key Laboratory of Building Safety and Built Environment, Beijing 100013, China; 2. National Engineering Research Center
of Building Technology, Beijing 100013, China; 3. Institute of Foundation Engineering, China Academy of Building Research, Beijing
100013, China; 4. CABR Foundation Engineering Co., Ltd., Beijing 100013, China; 5. CABR Testing Center Co., Ltd., Beijing
100013, China)

[ Abstract] Taking the saturated clay site as the background, the influence of pilot hole depth on pile installation, soil plugging
effect, and bearing performance was systematically analyzed by comparing the construction parameters and single pile static load test
results of prefabricated pipe piles (pile length of 9.0 m) with different pilot hole depths (3.0, 4.5, 6.0 m). Key findings include: (1) For
jacked pile installation, the final pressure showed minimal variation when pilot hole depths were less than half the pile length (4.5 m),
but significantly reduced at two-thirds pile length (6.0 m). In hammer-driven piles, the blow count decreased substantially with pilot
hole depth, particularly for the final 80 cm penetration at 6.0 m depth. (2) Increasing pilot hole depth reduced soil plug length in jacked
piles but increased it in hammer-driven piles, indicating greater soil intrusion into pile cavities during dynamic installation. (3) The ulti-

mate bearing capacity of single piles decreased with pilot hole depth. Shaft resistance dominated capacity reduction at depths 4.5 m,
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while both shaft and tip resistances significantly diminished at 6.0 m depth. (4) The experimental ratio of the characteristic vertical

compressive bearing capacity to the final jacking force averaged 0.293, approaching the lower bound of 0.30 stipulated in Clause 4.3.3

of the Technical Specification for Static Pressing Precast Concrete Pile Foundations (DBJ/T 15—94—2013). This indicates that the

bearing capacity can still be estimated from the final pressure under pilot-hole conditions in saturated clay. In the absence of regional

experience, the safety factor should be amplified by 11%~26% relative to the code value. (5) Considering both construction feasibility

and bearing-capacity loss control, the pilot hole depth for pipe piles in saturated clay sites is recommended to be 0.4~0.5 times the pile

length, which effectively mitigates extrusion effects while limiting capacity reduction. These findings provide a reliable reference for

the design and construction of pilot hole techniques for pipe piles in saturated clay strata.

[ Key words] pilot hole depth; hammer-driven pile; static pressure pile; soil plugging effect; bearing capacity; extrusion effects
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Tab.1 Construction parameters of test piles

FRHDIHE

U

FIHLEREE /m

WY RIEHKN S BRGSO @EEO0-~3.0m)  HEELEEO~45m)  FELEO~6.0m)  AJF80 ek %L
10 780 42 132 7 18 32 34
5L 17 680 46 118 5 15 28 28
19 754 52 143 5 17 30 33
7 754 40 98 5 31
13 680 37 101 4 28
3.0
20 754 48 83 5 25
26 680 44 124 2 27
8 680 36 108 4 35
16 740 43 127 3 31
4.5
11 680 50 89 5 26
29 740 34 114 5 28
14 600 45 92 13 32
15 628 51 105 3 24
6.0
23 660 41 81 5 20
24 650 38 70 10 16
1000 « %2 SIALRESLIESE
Tab.2 Pilot hole depth & soil plug height
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Fig. 3 Pilot hole depth & final pressure
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Tab.3 Ultimate vertical compressive bearing capacity of
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Tab. 6 Relationship between final pressure and
characteristic value of single pile vertical compressive
bearing capacity
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