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Optimum Design of TBM Mucking Slot Based on the Rock
Ballasts Fluidity
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(School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China. Corresponding
author; HUO Jun-zhou, E-mail; huojunzhou@ dlut. edu. cn)

Abstract; The optimum design of TBM mucking slot under certain open area was studied. By
introducing the discrete element method, we took design parameters of mucking slot and its
quantitiess as variables, and made a series of TBM rock ballast liquidity simulation experiments.
We proposed a design method of mucking slot providing the same opening area of the cutterhead.
First, the design should use the symmetrical arrangement as possible. Second, it should be more
rational as long as the arrangement of alternating between long and short mucking slot is used.
Third, the width of long mucking slot should be decreased for the stability of discharging ballasts.
Take the numerical simulation results of the Yintao project comparing with the original design as
an example, the efficiency and stability of discharging ballasts has been increased by 15. 08% and
11.97% , respectively.
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Fig. 1 The general research ideas
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Table 1 Parameters of different mucking slot design
FE /A KE/mm FO%E/mm
ES 6 1000 500
VE Y 6 1250 400
UE 8 750 500
VEYS 8 938 400
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Fig. 2 Four kinds of mucking slot design
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Fig. 3 Simulation results of the four plans
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Table 2 Parameters of the improved plan A and B

VES B /mm KA/ mm

TTEA 1250 x4
HEB 1700 x2

500 x2
650 x4
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Fig. 4 Two improved plans
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Fig. 5 Simulation results of the improved plans
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Fig. 7 Simulation results of the improved plans B and C
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Table 3 Parameters of the original and improved plans

A 5 2 8/ mm - Sk SR B/ mm
1 2483/650 2400/500
2 545/650 900/722
3 2026/650 900/722
4 2023/650 2400/500
5 910/650 900/722
6 1510/650 900/722

(a) (b)

8 HEEMILEE
Fig. 8 Mucking slot model before and after optimization
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Fig. 9 Comparison of the simulation results between
the original and improved plan
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