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Analysis and Assessment of Tunnel Boring
Machine Performance in Hard Rock

Gyu-Jin Bae, Yong-Soo Lee, Sung-Wan Hong and Hong-Jo Park

ABSTRACT

This research is designed to assess current achievement levels for mechanized excavation systems
in Korea and suggest the model predictive of TBM performance using statistical approaches. A test
section in the TBM construction sites is selected to measure and analyze TBM performance. The

field records including operating data, time allocation into downtime catagories, and machine design

are analyzed on a shift basis. There are a total of 240 shifts, with most days operating two shifts

per day. Examples of the probability density functions produced from the test section are presented

and discussed. Relationships between TBM penetration rate and rock physical properties are investiga-

ted and the empirical equations for TBM performance prediction are also assessed with the field

data.
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Fig. 1. Location and cross-sectional views of the test tunnel
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1. Cutter head 2. Hydraurically adjustable jacket with jacket extention
3. Lining installation and transporting system 4. Inner kelly 5. Outer kelly 6. Advance cylinders
7. Cutter head drive 8. Rear support 9. Belt conveyer 10. Anchor drilling ring

Fig. 2. Layout of TBM

Table 2. Layout of TBM equipment.
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Fig. 3. Utilization, penetration rate and advance rate
of TBM in test section
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TBM-HR : Utilization

MUCK : Muck removal

GEO : Geotechnical impact
(support and clearing)

TBM : TBM maintenance
and repair

UTI : Utilities (installing
electric, water and
air line)

MIS : Miscellaneous
(safety meeting,
lunch time and
holiday)

Fig. 4. Downtime record for the test section
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