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Abstract

Currently, due to industrial development in domestic regions, buildings are saturated
not only in major city centers but also in surrounding urban areas. Accordingly,
people’s attention has focused on underground spaces, and tunnels are being widely
used, especially in urban development. Research on tunnels and tunnel excavation
methods is actively underway. However, there is a lack of research on the wear and
tear problems of sludge discharge pipes when using a slurry shield TBM. Therefore,
in this paper, the L-shaped bend pipe used in the existing sludge discharge pipe was
transformed into a T-shaped bend pipe to move sludge. As a result, it was confirmed
that compared to the L-shaped bend pipe, the impact of the T-shaped bend pipe on the
bend pipe when discharging sludge was reduced. Based on these results, it is expected
that wear of the sludge discharge pipe can be minimized by using a T-shaped bend
pipe when using slurry shield TBM equipment. This is expected to ultimately lead to
economic benefits, such as reducing costs due to replacement of curved pipes or

additional welding during tunnel construction.
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Fig. 1. Slurry shield system JSCE (2016)
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Fig. 3. Example of wear of bend pipe

Fig. 2. Sludge movement path
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Fig. 6. Sludge withdrawal bend pipe model production
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Table 1. Experimental conditions for each case

. . Continuous impact | Time to reach wear | Sludge movement
Case Bend pipe type Air pressure . . .
time section distance
Case A L type 30,000 Pa 60 sec
1.3 sec 54m
Case B T type 30,000 Pa 60 sec
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Journal of Korean Tunnelling and Underground Space Association 251



Soo-Jin Lee - Hyeon-Do Kim - Yong-Woo Kim - Sang-Hwan Kim

3.3 M3EIS SSHUR 0f2: =2

B AN E cased I3t 141 o 4 U} £ 5745171 915to Fig. 1491 o] 3 Yol 115 HlE & WA
7HleE ARgste] Ste] A = 5}el5}o] Case A, B 40| upi &2 H| w5kgIrh. o}l Fig. 15 Case A
Ao AvE B =Rt 01%@011 ujet A 37} o] A ZE SRIg 4= ik

(a) Case A (b) Case B
Fig. 14. Appearance of the curved pipe after applying plaster

(a) Appearance before (b) Appearance after (c) Side (d) Backside
passing sludge passing sludge

Fig. 15. Experiment Case A results
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(a) Appearance before (b) Appearance after (c) Side (d) Back side
passing sludge passing sludge

Fig. 16. Experiment Case B results
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