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The Hole Shape under Horizontal Directional Drilling Crossing
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Abstract Based on the geotechnical failure criteria of the equivalent plastic strain and the geotechnical elastic—plastic constitutive
relation, the random collision under gravity and the geotechnical interaction are considered to establish a nonlinear dynamics model of
the interaction between the reamer and the geotechnical body, which is used in the finite element method. The horizontal directional
drilling construction process is simulated when the reamer operates. The reamer produces a settlement in its operation, the settlement
of the reamer increases with the construction time, the speed in the vertical direction changes in a range of —380~320 mm/s. The
sedimentation rate increases with the reamer’s drilling speed. The actual cross—section of the perforations is pear—shaped, as is the
case in engineering examples.
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Fig.1 Schematic diagram of underreamer and ground
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Table 1 Parameters of ground D—P hardening
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Fig. 2 FEM model of underreamer and ground
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Fig. 3 Bottom modes at different times
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Fig. 4 Hole shape before and after reamer’s operation
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Fig. 5 Subsidence curve of reamer in the vertical direction
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Fig. 6 Beating velocity response curve of reamer in the
vertical direction
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Fig. 7 Beating torque response curve of reamer in the
vertical direction
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Fig. 8 Subsidence curves of the reamer in the vertical

direction at different speed



—t

TS 2014,32(16)

www.kjdb.org

2.

3 If2xHl

ARSI Ay A I A T R 2 R R A B BE A T B AR R
PO Purna V146 A5 I8 19 8 [0 B 28 B0 T TR . il T8
1219 mm, BEJE4 20.7 mm, SEFREEER R 670 m, 228K
M52 AR A o % TR SRR T, kAT T 457
609,762,914 10671219 ,1320,1428 1564 ,1625 mm £ 10 4%
PfLo EY LR BT A AL B R 1S 1 L L R T
1670 mm, ¥ L5 PFLIA AR EEAR Q018 9 o, A 78 T 5
P IEPIR , 548 ST 05 L4 FLIB AR AL, TR I A SO A5 FURIF Y
SR NTT G PR

B9 SRy FLERMHIKETL
Fig. 9 Long hole by multi-level operation of reamer
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