ﬁ OPEN ACCESS

Journal of Korean Tunnelling and
Underground Space Association
20(6)1023-1037(2018)
https://doi.org/10.9711/KTAJ.2018.20.6.1023

elSSN: 2287-4747
pISSN: 2233-8292

Received September 5, 2018
Revised October 22, 2018
Accepted October 25, 2018

@ ® @ This is an Open Access article

—— distributed under the terms of the

Creative Commons Attribution

Non-Commercial License (http://creativecommons.org/

licenses/by-nc/4.0/) which permits unrestricted non-

commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Copyright (©)2018, Korean Tunnelling and Underground
Space Association

HIOIRIE ALZX{0l T12 0}S5: 2|4AH
A B}

=|AO01 S1 oJ]2*

SlsF - dE' - 0|MY

'HIZ| Y, ARSI ALS| B A SR AL
245|9, ARCHSID ALE| BB D4

Waterproofing performance evaluation
according to each waterproofing material
due to segment construction error

Seung-Mu Heo' - Hoon Jung' - Seok-Won Lee?*
"Master, Dept. of Civil and Environmental Engineering, Konkuk University
2professor, Dept. of Civil and Environmental Engineering, Konkuk University

*Corresponding Author : Seok-Won Lee, swlee@konkuk.ac.kr

Abstract

The interest in the use of shield TBM (Tunnel Boring Machine) on the tunnel
excavation has been increased rapidly in Korea. The shield TBM tunnel is generally
designed as non-drainage tunnel. Consequently, if water leakage through the segment
joints happens, big problems on the usage and stability of tunnel can be occurred. In
this study, the variation of waterproof capacity of hydrophilic rubber waterstop and
gasket, respectively by the construction error and excessive displacement of segment
was studied. The test results show that hydrophilic rubber waterstop has favorable on
the offset, however unfavorable on the gap. On the other hand, gasket has unfavorable
on the offset, however favorable on the gap.

Keywords: Hydrophilic rubber waterstop, Gasket, Shield TBM, Waterproofing,
Segment
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Fig. 2. Cause of water leakage (construction site #1)
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H Joint leaking
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Fig. 3. Cause of water leakage (construction site #2)
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Table 1. Design code for hydrophilic rubber waterstop

KS standard Value
Tensile strength (MPa) KSM 6518 Over 2.45
Elongation (%) KSM 6518 Over 500
Hardness (Hs) KSM 6518 45+5
) ) 300~500
Expansion ratio (%) KS M 6518 Over 100
. . . . . Width: 20 mm
Visual inspection Vernier calipers Flat type: 3.0 mm
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Table 3. Dimension of hydrophilic rubber waterstop

Dimension Model Width x Height
HI
DS-4020 20 mm x 4 mm
|
| W

Fig. 4. Hydrophilic rubber

5.2 I3 2R L0 A1) 2| U

e 2|5 W AT IS Fig. 594220 AIRSISIE S0 A 71 ulaste] 2] ol
Shug ke FAjo] obd Hzke] meko 2 AAster,
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Table 4. Summary of waterproof tests for hydrophilic rubber waterstop
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Table 5. Dimension of EPDM gasket

Dimension Model Width x Height
Pl

18

Composite type 26 mm % 16 mm

28
30

Fig. 8. EPDM gasket

6.2 7IA7U Lok Al 2| U 2y
7AW AEE flote] AR A= Fig. 99t 2k A ARt Aol 7H $4& Fd 22,
EPDM 722030} A THE T15 B (groove) 2] A|4 4474 o]ct. EPDM 7FAZ A2 A TTHE 15 H(groove) 2t

ulats}o] oF 90~95%5 FAISoF HIFAR] S ZIche 4 olrk. ok 7RaAle] L1 At 2 A9 A1
HE 25 A] 7k2Alo] S @] MAIE 4 9L, ZhAAle] gt g0 2 Qlgh ehAl vhle Hst A7)
20 e 7PsA 0] Z71E zafsith a8 ATIHE X3 A EA 7HE-S B A1 4= Qle) oheba] Yiget
Za12] 18 H(groove) A A A|2-& 112510 AlZtStATt

=\ = =

Fig. 9. Test apparatus for gasket
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Table 6. Summary of waterproof tests for gasket

Test Condiﬁojterpresme ®anl 1o 34l s| 6| 7] 8] 010111213 14|15 16]17] 18] 19] 20
Gap: 3 mm, Offset: 5 mm p P PP P P|P|P P|P|P|P| P|P|P|P P|P|P|P
Gap: 3 mm, Offset: 7 mm p|p|P/ P|P|P|P|P|P|P|PIP|P|P|P|F
Gap: 3 mm, Offset: 10 mm p|P|P/P|P|P|P|P|P|P|P| P|P|F
Gap: 5 mm, Offset: 5 mm p(p|(P|P|P|P|P|P|P|P|P|P|P|P P/ P|P|P|P
Gap: 5 mm, Offset: 7 mm p|p| P PP P|P|P| P|P|P|P|P|P|F
Gap: 5 mm, Offset: 10 mm Pp|P|P/P|P|P|P|P|P|P|P|P|F
Gap: 7 mm, Offset: 5 mm P/ P|P|P|P|P|P|P|P|P|P|P|P P/ P|P|P|F
Gap: 7 mm, Offset: 7 mm P|P|P/P|P|P|P|P|P|P|P|P|P
Gap: 7 mm, Offset: 10 mm P(P|P|P|P|P|P|P|P|P|F
_—
é o —4+—Gap 3mm
'1,'} s = #= Gap Smm
Gap 7mm

Offset(mm)

Fig. 10. Waterproofing of gasket according to offset
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Fig. 11. Waterproofing of gasket according to gap
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