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Integrated rotary drilling and hole forming technology and application
for deep and large anti-slide piles with hard rock
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Abstract: The efficiency of pile hole formation for deep and large anti-slide piles in hard rock has always been a highly
concerning issue in the industry. This study selected the formation of anti-slide pile holes in typical complex
mountainous areas with hard rock landslides in southwestern Sichuan as the research subject. It systematically analyzed
the traditional drilling pain points in deep hard basalt formations with weakly developed fractures, and designed nine
combined rotary drilling hole formation process schemes for on-site pile testing. An analysis and demonstration were
conducted from the aspects of drilling efficiency, technical and economic feasibility. The on-site testing and analysis
results showed that the integrated hole formation technology of “large torque cutting tooth barrel drilling rotary drilling
and stepwise borehole expansion with optimal cutting diameter difference of 0.4m” has the highest drilling efficiency,
lowest tool wear, and lowest cost in hard rock formations. It verified the feasibility and efficiency of the high-efficiency
rotary drilling stepwise borehole expansion technology for anti-slide piles in hard rock formations. Compared with
existing manual hole formation, impact drilling, and one-time rotary drilling, this technology has greatly improved

safety, efficiency, and cost. The technology has been successfully applied to the construction of pile foundations for
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landslides at the rear edge of the relocated Baihetan Town, with an average time consumption of 1.6 hours per meter,

which is three times more efficient and 60% percent less costly than the previous improved one-time rotary drilling

efficiency. This technology provides an efficient and feasible construction technical solution for the rapid hole formation

of water-sensitive and earthquake-sensitive hard rock landslide anti-slide piles under complex geological conditions.
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Fig.2 Schematic Profile of Site Rock and Soil Structure
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Fig.8 Comparison of consumption of 2m diameter hard rock pile hole drill bits for different construction methods
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Table 5 Comprehensive unit price calculation

table for test piling trial holes

- I B é&i“@%ﬁf T IEK
UES e Fe/(Le 48/ HAr/Oo- fLERGH
h) Je-AH A4 /ot
1 XR580  32.0 26.0 350.0 1165.01
2 XR450  28.0 22.0 350.0 969.35
3 XR420  25.0 20.0 350.0 1412.50
4 XR580  32.0 26.0 350.0 1298.75
5 XR450  28.0 22.0 350.0 1303.86
6 XR420  25.0 20.0 350.0 1792.94
7 XR580  32.0 26.0 350.0 1482.79
8 XR450  28.0 22.0 350.0 1507.26
9 XR420  25.0 20.0 350.0 2087.40
L LTIR AT 2 m ELAR B e B0 AR A AL R
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Fig.9 Comparison of drilling cost and efficiency for

hard rock using different construction methods
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Table 6 Recommended drilling plan for common piling diameters

W AR /m ok T %k BB i B il 3%
1.2 O1.2 m # A Bl — RO 182 AL XR420( B % ) 8k, XR450 & 14 13 44
1.5 O1.2 m BB —RBOL , — )P L, P LA 22 0.3 m XR450 A 27 B
2.0 O1.2 m K A —RKBOL , XYL, ¥ FLER 204 m XR450 A AT Bl
2.5 OL.2 m W R —BUL, =Y LY fLEAR2Z04~05m  XR450 A 5 B BT S

FEARRAHEZ AR, — 2 AT TR, BEREXS
2.5 m BLAR A 3.0 m BLARPUH BERL HERCR , B %)
2.5 m LA K 3.0 m A5 K AR A AL 4 R
WA T A AW FE B KRR, A 75 2 — 20 ik
TIRZ G T EOR PR AT ROT R 2 4K
B, DT HCF B4, (5 B 37 M8 K AR M 22 S A
AN, BRI A R R R . 2R B AR UG K
I AAT A R ZAb B BAT IR 6 K B R AR g
% Sy B8 J5 A TR R L BE AL IR 2%

7 &g

AR YAE 5 e )] 74 g i R AT 25k 1l DX o 3
PO AL D BETEXE B, ZR G o0 M 1 B B B
AL S D TR SR AL, TR T 9 b 4l & e 42 il AL T
S, A HERCR VB BARFE N LA K IS 2
DI AT T 255 0 H A LU 254

(1)t x5 52 % by It 2% 11 Al 5 o R R L ¥ BE AL
T A2 B AL 07 SN R R K OR L A
BN N S R 3 WS P E S

(2)E5A o3 BTk AR g, % T 2 m 542 B o 4 4t
TAE AL L R XRA50 B A4 7 Bl €42 + U1 B
P22 0.4 m WY L7 — A1 B L B A 9 ok 2803 e
#5538 0.7 m/h, Bl B AR BAR SOR R AR B i
JE A% — U AL R AR T 345, A AR T 606, H ik
B A PO B ROE 42 e A VD B AR o e AL
FOAR B AT AT PR 2

(3) 2 1 T 52 2% i Jo 4% 1 1 5 R R T
AL i B T7 58, B R R S R R SR B 47 B
O N T 30+ Al TR e 4P BE T Tk Y AL =
W Bl 2 o SR O 5 B i 42 + I AR L AR 22
SR LA Tk TR AT B A SERD B BB A
R JEE B2 o B R 2R
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