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Settlement Prediction of Hole Shape in Horizontal Directional

Drilling and Reaming
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Abstract: In the reaming process under horizontal directional crossing, because of the self-weight of the reamer,
the profile of the bore hole usually is not circular in theory, but the teardrop shaped, pear shaped, gourd shaped and
a variety of shapes. It is easy to cause deviation of the actual trajectory and design trajectory in directional drilling,
besides hole collapse, deviation and sticking could exist in that case, which seriously affects the pipeline dragging
back. In this paper, the finite element method was used to simulate the reaming process, and single tooth orthogonal
cutting rock and soil analytical solution was verified the reliability of the model, getting the relationship between
reamer drilling speed, rotation speed and sinking. The results show that reamer will sink with the reamer displacement
increases. Reamer sinks quicker with greater speed of the reamer. In a certain range, the reaming rotation speed is
greater, the reamer sinking amount will decrease. The shape can be optimized, when choosing reasonable matching
relationship between the reamer drilling rate and rotation speed.
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Fig. 1 Schematic diagram of reamer-rock system
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Table 1 Parameters of rock and soil

W PR A KR 1 AL
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& (%) ®/(°) f i
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Table 2 Hardening parameters of D-P model

JE IS 1/ MPa B oy A
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Table 3 Parameters of cutting teeth
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24 HEEIEREIE

R TR AT E A DI HPRES R FL AR 1 e i
HEREN 0=0 rad/s, S5 HE 0=0.01 m/s B,
YA A AR )2 ) AR e s A 6
AN, TE BB AL B E A M2 B B R R
31.72 MPa,

XFFUIEI VI T (02 0 R B e 2 Rt
DU PR e AL, b AR A 30 s A (BT 2 £ D) 140 e
ZHITE AR, A MR RRCRIT, TEVIHIS R
2 BT H M I B 2 M B B B4 403 B B 1
Al F e, DI O 2 32 B0 AR B A 1 VR, 181 7 B
SV AR 0 DT EI A E 3= YT HI 7 B A] Y

AR Ak e R I = e AR R Y 32 U ke L L
I RT LA 7 b ) F2 DT T b F i sk A
HAPYE N 173 N, SHEICHRY 186 N JEH 231, A
FAUN 7%, K ULIAA S H A — @ R LR
A AT AR

S, Miscs
(Avg75%)
+3.172¢+07
- +2.908e+07
+2.644e+07
+2.380e+07
+2.116c+07
+1.852e+07
+1.58%e+07
+1.325e+07
+1.061e+07

+7.971e+06
+5.332e+06
- +2.694¢+06
+5.550c+03

6 FISRUHNEINRAZE

Fig. 6 Stress nephogram of rock when reamer cutting
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Fig. 9 Different subsidence of reamer under different speed
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