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SUMMARY

I. Tide

Development of optimized TBM cutterhead design method and high-performance disc cutter

0. Overview

In this study, TBM cutterhead design and manufacturing technologies which are not open to the
public except only six countries were developed. In addition, the performance of a disc cutter
which is a consumable tool for rock cutting was highly improved. The developed technologies
would contribute to construction cost reduction of a TBM tunnel and be utilized as original
technologies for producing future Korean TBMs. Key technologies to achieve those research goals
were developed as follows:

(1) TBM cutterhead design method for mixed ground conditions
(2) Computerized system for TBM cutterhead design and performance prediction
(3) High-performance disc cutter to cope with hard rocks (compressive strength > 150 MPa)

First, full-scale rock cutting tests and model excavation tests under various ground conditions
were carried out to make a TBM cutterhead design database system including numerous TBM
field advance data. Then, a TBM cutterhead design system to optimize TBM performance in a
given ground condition was made. In addition, high-durable disc cutter was developed to
minimize the changes of disc cutters in TBM driving. Based on the developed technologies, two
shield tunnels were fully excavated by refurbished TBMs. From the field applications, the

refurbished TBMs were validated showing good advance performance.

Ill. Contents and results of research

Main contents and features of this research work are summarized as follows:

(1) Establishment of a database system for TBM cutterhead design
Including approx. 5,000 global TBM design and construction data
Derivation of TBM cutterhead design model based on approx. 600 full-scale cutting tests and
model excavation tests

(2) TBM cutterhead design system and its verification
Proposal of TBM design model with its more increased accuracy by over 20% in comparison
with conventional design models

Building TBM cutterhead design system



(3) Refurbishment of shield TBMs with domestically-made cutterhead and their field application

Building auxiliary facilities and jigs for cutterhead manufacturing

Design, manufacturing and field application of refurbished earth pressure-balanced shield
TBMs for TEST-BED #1 and #2 tunnels (Maximum advance rate: 14.4 m/day)

Design and manufacturing a TBM cutterhead with the diameter of 8.2 m (target for a

subaqueous railway tunnel)

(4) Development of high-performance disc cutter

Development of high-performance cutter ring showing mechanical properties (hardness, wear
resistance and so on) equal to or higher than foreign cutters
Performance validation by field application to three TBM tunnels (reduction of production

costs by over 10% and cutter wear by over 20%)

IV. Achievements and applications

From this study, the original design and manufacturing technologies for TBM cutterhead were

developed. Main academic achievements and field applications in this study are summarized as

follows:

Articles: 22 international and domestic journal papers (published)

Conference papers: 25 international and domestic conference papers

Profession manpower training: 5 masters

9 registered patents and 10 applied patents

6 Registered softwares

Field application(TEST-BED #1): Yulchonll Complex thermoelectric power plant discharge
tunnel

Field application(TEST-BED #2): Jangmun natural gas power plant cable tunnel

Prototype of a cutterhead with the diameter of 8.2 m applicable to a subaqueous railway
shield tunnel

Field application of high-performance disc cutter: Kwangju OO discharge tunnel

Ministry of Land, Infrastructure and Transport “Tunnel Standard Specifications” revision: use

of a refurbished TBM (2015. 2)

V. Achievement and effects of project goals

B Securement of Korean original TBM cutterhead design and manufacturing technologies

B Improvement of the accuracy of TBM cutterhead design and performance prediction



Improvement of economic feasibility of TBM tunnels by using domestically refurbished TBMs.
As a result, reduction of the outflow of foreign currency for TBM imports

Development of a disc cutter technology with performances higher than foreign products

VI. Future plans of research outcomes

Domestic production of refurbished TBMs and corresponding outflow reduction of foreign
currency

Use of the developed technologies as key original technologies for localization of future TBM
production

Commercialization of high-performance disc cutters and its entrance to global markets
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