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Effect of drilling fluid penetration on plastic radius of horizontal
directional drilling borehole
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(1. Faculty of Engineering, China University of Geosciences, Wuhan 430074, China;
2. Trenchless Institute Department, China Petroleum Pipeline Research Institute, Langfang 065000, China)

Abstract ; Based on the field data of horizontal directional drilling (HDD) project, theory analysis and sample testing were
used to deduce calculation formula of plastic radius in HDD borehole. The testing results were analyzed. The results show
that, when the pressure difference is zero or ground pressure is larger than slurry pressure, plastic radius tends to be a con-
stant with little change. When pressure difference is less than 1. 0 MPa, plastic radius increases exponentially with the incre-

ment of drilling fluid penetration. When pressure difference is more than 1. 0 MPa, plastic radius shows an exaggerated range

beyond the penetration radius.
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Fig.1 Sketch map of forces analysis on HDD borehole
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Fig.2 Soil testing results of sand with different drilling fluid content
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Table 1 Soil testing results of sand with different drilling fluid content
ry K/ % i S V/ % i1 8./kPa NEEHES @/ (°) 1-sin ¢ 1-sin/2sin ¢ S, cot @
Jb+ 25 0 36.761 12. 85000 0.778 3.50 161.20
A 25 5 17. 990 5.76980 0. 899 4.45 178. 10
IR 2 25 10 6.713 1.71900 0.970 16. 10 223.30
ke 3 25 15 3. 881 1.31120 0.977 21.231 168.70
ik 4 25 20 2.723 1. 088 56 0.981 25. 80 143. 30
S 35 0 7.178 1.77635 0.970 16. 10 231. 54
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Table 2 Borehole pressure and pressure

difference between inside and outside

WE H/m JE 1 p/MPa HifLNSNEZE Ap/MPa
-8 1. 450 0. 000
=25 4.550 0. 550
-28 5.092 1.092
-33 6. 006 2. 006
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Table 3 Relationship between soil plastic radius
and pressure difference
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Fig.3 Relationship between soil plastic radius

and drilling fluid content of sand
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