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Influencing factors analysis of the rate of penetration during the

percussion drilling of large diameter rock-socketed inclined pile
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Abstract: Nowadays, engineering construction tends to offshore and deep-water areas. As a result, large diameter
rock-socketed inclined (RSI) pile has been widely applied in structures foundation in port and dock areas due to its
better ability to withstand horizontal loads. However, because of limited construction sites and designed piles
parameters etc., the RSI piles construction is usually carried out by percussion drilling, with its rate of penetration
(ROP,0.1~0.3m/h) much lower than that of cast-in-place piles by other construction methods. Based on this, a force
model of punch hammer was established in this paper, to study its forced state of dropping process when it is applied to
drill a large diameter RSI pile. The influence laws of hammer weight, stroke, pile inclination, and friction coefficient
between the punch and steel guard were studied by single-factor and two-factor analyses respectively. According to the
analyses, it is found that the hammer weight and stroke are the key factors affecting the ROP of RSI piles when the pile
inclination is constant, and the influence of friction coefficient can be ignored to a certain degree.

Key words: rock-socketed pile; inclined pile; percussion drilling; speed of piles completion

0 3% 5 9 | 5 VR M L W) A DR B Ak B A R Ak P9 R
UTAF SR, TR L T 1) M I L TROK X IO AR5 o LRV i T AR R 2

Y i B H8:2020-10-21; f&E HHEF:2020-12-29  DOI:10.12143/j.21gc.2021.02.015

fE&E ' 9T :

HEWE : 15 HRRI A0 H W sh wbdi 55575 FH R UE WC-Cu 56782488 4 WA B Sk (0 B 3 AT M BF 98 7 (4 5 0 41972327) 5 VT8 45 b it T 7%

(AR P ) > i) s 3 55 R il 5 A A AT 100 i o A e o 88 2 1L G BEBORBIFSE” (4 5 : 2020056101

235,

BARAER AR, I, DU, 1986 4528, BI #2283 LAl bR FTHLEL 5 5 b 69 AR B A S AR 5 A 0 A i T oy DX % gt

3885, wstansongcheng@cug.edu.cn.

SRR, U3 DU, 1979 4R A8, B T AR, 32 B8 M\ S b 5 Al TR Tt Sy e L e SO A T R S AR T A R S T R R

5 AR

BRGSO , AR AR A O AR O A ARVAE b ok LB A 5 0 DX 24T [T ) B R R, 2021,48(2) 1 104-109.
HU Peiqiang, WANG Zhiming, ZHOU Fuping, et al. Influencing factors analysis of the rate of penetration during the percussion drill-
ing of large diameter rock-socketed inclined pile[ J]. Drilling Engineering, 2021,48(2) :104-109.



B ASEH 2 LR S PN el e

AREAE b h AL S8 B 5 T R 2K 0 AT 105

DE R, B 3k IV T B 9 D) AR 2R R U 0 TR
DA R FAE -5 48 TR, Hord A R T
DA 36 o ol 16) 2 s 1 52 A7 A R 32 35 o oK S o 1 A
S5 A — R A RE I i 52 T A2 R R A, IR A
PO R) RO 5 1 B0 AR i 5 E A T R Y R R R
BAEN T TR EORZ R AR KT Hh
FR S R SR (AN A 52 0 Sk (R 2 Sl 00 i vl 4k
BEBRELRIAF ) M T b, R BRI A A 215 8 T
Uz RS AT

[l A A 2 38 B X R AR ik R Y BT BRE
AR R R R SR T 2T R T R
B IE 5 S B E ST, AR T B T B R A S B SEAT
PAZE & B TR BT 28 B 45 h 3. BT, K
AR R AR 32 2R b o AL B R 1 AR T
7 30 AL B A AR BT H A T 7 sk A A AR O
FZEPE BT, AR SCER X R B AR RBE I uh
iy AL P BEAT BIE T, M A e e ol 1AL T 2 A
B 1o AL R PR BB AR

1 XKER#ERVERFLES S0

KRB AR A RHIEXT I T8 % i T T 2 AR
e, BOR KUK o TR 2 AR 2 4 15 0 39 B
B, o 0B it T 28 D A G Al L T AL I B
AT T R A A ] A LR AL R
T, 2R Fi A% Gt 1) Bl AL 0 AR il T R JE AT R AR iR
ERMIE I T AETE TR A A BB E M K
FLIE M Bl Sk IR, DA Bl o i 22 O S TR A
R LA 2 T e TR ARORAS B 2R3 BRI,
KRB AR A BHEE T, JEH R A T 3 ol i s Ak b
HEAT M T, R TP 7 A R T S
B, I 3 (] A Al AL X LA 22 5 T AR A K
FL PR XE R 5 o 2R FH AT 81 5 K A JEE AL B9 42 B LI
T, A2 i 42 B AL B DR R B B2 T 3 3 B 45 A T
3 X LA A2 T 5K 5 Tk 5 2R A ol B ML IS
1 A 7 e Al Sk AL DU Sk B TR aB B A )
B 1 11, ol B R RO AR

A S ER AR T, O it b AR R EL AR e R I
TR AL, SR b el Bl AL E 5 150 96T R o e Al ol AL 2
— PR OIE B fifp DR D7 58, HLHE AL OR S AR R
A E DRIk S ol B A5 TN 3R U0 AR G T e £
Ui il o AR U 2 w2 2 B i e 1Y
SERREAR RE o O I, T EEO0F B A R AT (o

i )iz 3 iy 32 RS #E AT B e A, AT A e il
T R 4G R A AR I B R A A

2 R EEH )15 B 53 AT

% A RO v i Bl R AL R R e R Y A2 )R
EEWME TR o [ bl BAL 72 b LN R T e
3, HUE K BT fe BE R T R K A2 A I ol
AT AL TWRE LR, 2R 2 B 1 AR

HAY 1

1 HETEZNTE

Fig.1 Forced state of hammer during its dropping process
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Fig.2 Influences of single factors on the ROP of rock-socketed inclined pile by percussion drilling
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Fig.3 Coupling influences of two-factors on the ROP of rock-socketed inclined pile by percussion drilling
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