
Horizontal directional drilling creates 
a route for a new pipe, stabilizes the 
cavity using drilling mud, enlarges it 
using reaming, then pulls a new pipe 
into place. Project success depends on 
avoiding  mud loss during drilling 
from ground fracture (‘fract-out’) and  
blowout (unconfined plastic flow).  

Hongwei Xia has used two and three 
dimensional finite element analysis to 
produce solutions for mud pressure 
limits during pilot hole drilling and 
pull-back, considering mud loss in 
both clays and sands. His work ex-
plains the importance of the initial 
stresses in the ground (in particular, 
the ratio of lateral to vertical ground 
stresses) and the relative importance 
of fracture and blowout. Experiments 
conducted in collaboration with David 
Elwood (MSc, 2008) provide the first 

measurements of limiting mud pressures in 
sands, demonstrate the effectiveness of Hong-
wei’s  new solutions for maximum mud pres-
sure, and confirm the inadequacy of past prac-
tice.  
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Dr Mark Talesnick of Technion in Haifa, 
Israel visited in the summer of 2006 to assist 
with the use of his novel contact pressure 
sensors in projects involving buried flexible 
structures. These sensors  use active control 
of air pressures to balance contact pressures 
from the surrounding ground, so avoid arch-
ing (conventional sensors deform under load, 
and deformations influence earth pressures 

reaching the sensor). Measurements 
quantify the effect of compaction on 
soil pressure distributions on buried 
pipes. The work is under review for 
Geotechnique. 
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Hongwei (left) with Dr Mark Talesnick of Technion, Is-

rael during Dr Talesnick’s visit in 2006. 


