
 

 

 

 
 
 

 
 

 
 
This project involved an audit of design, and provision of assistance in design 
of an underground mobile mining machine, involving close liaison with design 
staff at The Robbins Company in Seattle, USA, and Pasminco personnel, with 
respect to structural, gearing, hydraulics and elements of the machine control. 
Involvement continued throughout machine manufacture in Australia and 
initial commissioning at Broken Hill Mine. Scope included detailed review of, 
and assistance with, Finite Element Modelling of the entire main load path. 
Also, a rock/machine model was developed to examine the dynamics of the 
rock cutting process. A Finite Element Analysis of the rock/cutter interaction 
was carried out as part of a cutter development project. 
 
The machine has been designed for a minimum life of 25,000 hrs, and uses a 
large number of castings to avoid the use of complex welded fabrications. All 
bearings that are difficult to maintain have been designed with L2 lives. 
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The mobile miner uses disc cutters, as per tunnel boring machines (TBM's), 
but the cutters are mounted around the periphery of a cutter wheel that rotates 
about a lateral axis, unlike a TBM, where the cutters are positioned around the 
face of a disc, which rotates about an axis which is concentric with the centre 
line of the tunnel. The result is a tunnel with a flat top and bottom, and 
rounded sides. 
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The machine is capable of producing a development heading which is 4.1 m 
high by 5.5 m wide, can operate on a 1:7 grade, and has a minimum turning 
radius of 16 m. The machine is required to dig in rock with an ultimate 
compressive strength of up to 200 MPa. 
 
It utilises six 431 mm diameter cutters, and twelve "gauge" cutters, the latter 
only being effective at the extremities of boom swing. 
 
Production rates achieved during early commissioning were 1.4m/hr 
(32m³/hr), despite being required to work in very difficult ground during this 
time. The machine is capable of unattended operation, using onboard 
computing facilities and a laser guidance system. This is important at Broken 
Hill Mine, where the entire mine must be cleared for blasting each day. 
 
At present, the machine discharges material to 25 and 35 tonne trucks via an 
8 m³ surge bin, but can also load to a conveyor system if required. 
 
Apart from increased production rates, the machine is also proving beneficial 
due to the creation of smooth walls, floor and roof, which requires less ground 
support and reduces air flow requirements. 
 
A machine has also been constructed for the Taisei Corporation in Japan, 
using a ranging head, capable of even more flexibility in tunnel shape. The 
application for this machine was for tunnels for trains, where the roof needed 
to be higher and narrower than for the symmetric tunnel required for the 
Broken Hill machine. 
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Turnkey Solutions
Loadquip is the manufacturing arm of CMP Engineers
which supplies products  nationally and internationally
for mining and heavy industry.
 
Through  Loadquip,  CMP  Engineers can offer turnkey
solutions, completing projects from initial specification
through fabrication, to on-site commisioning. 
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