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Discussion on technology of ultra-long horizontal directional
pre-grouting borehole construction
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Abstract: A wide range of fracture zones and waterrich areas commonly exist along the axis of the tunnel in the long
and deep buried tunnels of water conservancy projects, the management of pre-grouting by more than 1000 meters of
ground horizontal directional drilling can achieve a good effect of the surrounding rock reinforcement and gushing water
blocking, which has been a successful attempt in the water conservancy industry. This paper introduces the successful
experience of drilling ultra-long horizontal directional pre-grouting holes with screw drilling tools in a project. The
difficulties and problems are discussed such as cutting removal, coping with the problem of “back pressure” ,
measurement while drilling system in strong magnetic field, measures of green exploration, as well as the insufficient
adaptability of drill, low efficiency of hard-rock drilling, and the influence of grouting on drilling operation, etc., and
the contermeasures are also posed. 4 main holes and 6 branch holes were constructed, along which the longest hole is
1427m, and the drilling workload 1s 8737.89m. The implementation of the project proves that the current directional
drilling technology has the ability to drill accurately over long distances, which can provide a guarantee for the
pre-grouting and ahead-treatment in the complex strata of the ultra-long tunnels and the related drilling projects.
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Fig.1 Cross-section of the tunnel
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Fig.2 Site plan of tunnel outflow
iR .
TR
KS79+607 e (5894985
KS79+815
/ﬁiﬂ WL BEIKAT A, KS81+247 l// PR, KS81+579
] NN y N ERaRE ERREREEN 7 S50 N
SRR e | | I B
EFH K S, KS80+-440 FIL
KS80+124 |« 316m L 807m L 332m

E3 $himBIETE

Fig.3 Schematic section of drilling arrangement
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Fig.4 Schematic diagram of the tunnel

cross-section for borehole arrangement
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Table 1 Drilling design parameters
w LS fLiz/ ®EaL KALAL TAER/ %F%L[tm‘ Ej/i?i e I R i / LT ’fﬁ'ﬂﬁ e
mm  &/m H/m m /¢ /) [(*)+«(30m) "] i
1 120 0 1427.83  1427.83 2.32 FAL G 1
) 1-1 120 600  1426.96  826.96 1.52 4337 AL G 2
izgi 2 120 0 1423.07 1423.07 —19 157 1.64 FAL G 1
2-1 120 600  1421.63  821.63 1.67 533 AL i 2
K#EfL1 120 810  1419.60  609.60 1.72 7 45 AL G% 3
3 120 0 1311.14 1311.14 1.70 FAL G % 1
3-1 120 980 1309.99  329.99 2.02 53324l G 1% 2
?28820 4 120 0 1311.92 1311.92 —21 337 1.86 F1L i 1
4-1 120 1050  1313.36  263.36 1.11 433 AL G 2
Kefl2 120 900  1312.39  412.39 1.68 5 AL G 3
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Fig.5 Schematic of drilling structure
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Table 2 Main performance parameters of the drill

BoHL m 5 ZYL~25000D  ZYL~17000D
HE 54/ (Nem) 25000 17000
5 el / (remin ) 30~120 40~120
Mk /B S /KN 370 250
HEH AT/ mm 1200 1200
e KA RE B /(memin™) 15 15
AL /) —10~20 —10~20
I3 BE /() 20 20

fifi HH F-300 B Jfe 3¢ 22, 1 € 42 0110 mm, %l
€ JE 71 15.5 MPa . #% K& 750 L/min.
2.3.2 BEESE RS
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Fig.6 YSX18 measurement while drilling
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Table 3 Basic performance parameters of

YSX18 measurement while drilling

i H BOE
EEEE/m >1500
4 5 ] —90~90
wifh /(C
fiff1 /() i o
W 125 [l 0~360
8/
Jiifa /() - 1o
8 3 0~360
T HRE A/ C
/O ey +1.0
i /K HE J3/MPa =12
TAERSE/C —40~75

Gt Y8 A P v AL AR Bh 0 | O PR 2
V8 I A v 3 22 8 s i ML IRORE R L TR DB LB A A 4
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Z2WY AL TAEE. TEERMGZE, TR
B B PDC B3k %€ [ B i 0 3, JKF B L PDC Bk
EEithF . Wit S8 R4,

k4 SHHESH

Table 4 Drilling parameters

3 /(remin')

L A7 = i/ (Les") LIS /KN
- G BB T 6
PDC |il % 5 1~2 30~40
) 51 5
PG N 6 1~2 20~30
1 Bl &l E 5 12~19 0 180~200
IR A
A A g 5 12~19 80~100 180~200 260~300
. 1 3 Bt 5 12~19 0 180~200
nn 8 ARt 5 12~19 100~120 180~200 280~320
2.5 BN E5E W AL ERCR LR W AR R A

FIRI , 5 1) B AT T 30l 0 A A2 Bl a0 o A OB
o Wl Bl BEd e b, SR AT ik T BT AT PR — A
R s B 7 1) HEAT W S AL B AR A
Tl 15 BE FHLOC | BAL 3 D' T TR 22 A0 k28R AR A
() B, A Al L 230 5 2 BRI R AT 0 Bl e Bl
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s E RS, AT S A Bl o 5T Bl 1A B A
ARARLE , 524 S o R B Bk L 3/ AL B

Bl E S LI 7
2.5.1 5 1) B it Ji B
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FFAlH 09 BCHLAR , w8 T 98 5% 9K 3l LR R AT B B3 1
I 5 i Al kL BT B R RE 1) T Sl SE ARG AL
W 0 2 TS Al L LR R L O e B
ZOORAEE . Bl R SR 4 TR R A B AL
5 A D5 0 A AR AR S K B L A 2 ) M itk
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Fig.7 Schematic diagram of the principle of sliding directional drilling and composite drilling
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Fig.8 Schematic diagram of rotary adjusting

the tool face angle of the screw motor
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Fig.9 Tool face influence on dip angle and azimuth angle
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Fig.10 Schematic diagram of horizontal hole drilling
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Fig.11 Probe tube of gyroscopic north-finding

wireline measurement while drilling
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