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Analysis of movement and force of horizontal drilling tools

for tunnel engineering investigation
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Abstract: Many problems were encountered in tunnel engineering investigation for the Sichuan — Tibet Railway
project, such as large workload, great resistance to drilling tools, large drilling distance, great drilling difficulty and
high down hole incident rate. The existing technology cannot meet the requirements of horizontal hole drilling of the
tunnel project. Based on full investigation of the present status of horizontal hole drilling technology in petroleum,
coal and geological exploration industries, this paper analyzes the movement law of rotation and vibration of the
wire-line core drilling tool for horizontal hole drilling in tunnel exploration, and the critical load calculation formula
is developed for the ultimate bending moment with the drill pipe at both the buckling and the critical bending state.
The friction resistance on the drilling tool is studied by numerical simulation.
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Fig.1 Schematic diagram of horizontal hole drilling
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Fig.2 Buckling form of the drill rod in horizontal holes
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Fig.3 Force analysis of the drill string in horizontal holes

KB ATAE 32 TR Z 1, 76 F B/ 7R T
A, P, —IF iRl T2 i SRS R AR
HAP I8 B S A AR Ak i S i AR g K,
BT A AR 2 P A RS I 40 SRR A R d R
J335 B0 AR i A AR BRI L 5 TE B AT I 30 S Al
TEUG A AR BBVE AR o o 8 A 20k 5 B A D] 8 4 X A
NN B ARG S DN TN
W O T BRIE A AT T 2 iR RS T IR AR A
Lt RN T 3 B Jit e A R A Ay 40 0B i A 7t 5L
R R

I SR 25 I Al A BT 7R 32 19 B K7 R 45 T BR
DREN A F AR M.

M.=2Is,/D (2)

A T4 5 A o Bili FF e BIR 58
D—%85FT A2,

I RS T WG SR P oA
EDf x*

20.1°

A E——sf ki /o — W I T b B
B R B Poo——BRBLIG S Ay, P, = Eln/
1%
2.2 GlAT A2 R HERE ) B EAEA A 2 Hr

Bl AT Fr 32 FLBE A4 BE 45 B g J2 5 i) £LRS B T B Bl

P, =0—

)P 3



16 B TR CR 44 T

2020 4 11 A

R BE B S B PR 2R L W I G A T i A2 FLORE 1Y R 45 R
T AT R AU 5T
2.2.1 gy
PEHCH B D75 mm 48R B0 B BT i &R A
Wi, G5 SENR 1 R,
F1 05 mmBRROHEESHE
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Table 2 Property parameters of drill rod material
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