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Feasibility Study of Submerged Geo Spacing Method in Deep Soft Rock
(Spiral Tubular Form for Submerged Lining and Convex Rail-
Slide Cutter Method for Precedent Lining prior to Excavation)
Tokai University Masao HAYASHI

Abstract

Submerged geo spacing is made possible by reasonable Robot System in deep seft rock. The
author has proposed some design concepts : Pantograph trencher, Uplifting Membrane, Submerged
Air Dome, Convex Rail-Slide Cutter. This report presents Spiral Tubular Form for submerged
lining of full cross section of submerged cavern and Convex Rail-Slide Cutter method for
precedent concrete lining prior to the main excavation of the cavern and tunnelling.

These proposals have been studied by means of feasibility study, scale model test and
theoretical rock mechenics. Further study will be proceed to the more large scale model test
and field pilot test.

These robot systems will be applicable to the construction of the compressed air energy
storage tank, water storage tank for emergency, underground sewage treatment tank, and large
parking area in underground space in urban district.
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LR Table 2 Concepts of Submerged Tunnelling

& IR hikE Full Cross Section , Precedent Lining
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a2y Double Membrane Method Convex Rail Slide Cutter Method
2y : 1 vertical shaft 1 pilot boring P
bt . 2 submerged Robot tunmel 2 reaning boring B
g“’i i i (R & D of Machine) in submerged condition
K pron v 3 insert of membrane 3 vertical slot S by means
= (R & D of double membrane)| of panto trencher (R & D )
b1 = 4 develop the membrane in 4 convex rail R placed at the
H submerged tunnel top of S (R & D of Robot )
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ASEMEE WELTEHMBRO X0 THET, 2 11 8 draw out of back fill soil{10 final step of segment
DTELBMATEENLLLHELTHS, 9 pump up of water 11 excavation of inner part
2) WL — - 25 A FH & — DA BA 10 inspection of tunnel 12 inspection of tunnel
1990442 1 /100 F T & » T EBRINICHEN D 5 T5E, u"\\_’,_/]
(3) 2ME LEOTIREL S813 qu = 10~20kg/cn? ! ’[
(FE50~100m) &FEAShH, 1/10 EFMIE-T AT
(BESMERD) , 199MESBIZT 4 — L K7 2 b CRIEH - -k

EIMIELIW,

2 % X ®

2
LS I
1) B R REAKEARRKERORR - MEOME, TABERNT L 49 ‘Q O]
L trwe. 1089 2 . gy

24

2) MERE K-y YBRK HRZLT ﬁ
[]
1) BR - BEN - o - KBS - MEBABEOBRNRE L3 LAOME. LK, ¥ %
10
Vol. 35, No.3, 1987. 3 ‘ﬁ

4) IR R:KPRAMI V2 Y =+~ LEROPTREZ -, €AV -2V
— MR EEOGE (R 18), ®ALF- 222 Y~F, 19818

) E AL X:EHRE0RSEARY -BROBMEFECOUT-RABE |, o 7y gmescsy s TERORATEOERNENIE-KD S » 2 O

BhHe T IR L, LRES 1989, 2 pp. 466-470 B, BUEEBNTINT AL VAU L, 2 RTES, 19892

2% X FMBOZBORETORD S L) (KRHR) OTEORS— K2 -
P FARROERESEE -/ 25— S RROKBIZ, RALE. No, 218, 1989, 3

P TYVETILIERRS  BEEOKENRPORKRTMER S 25 LOMRI
GEEORS, RABREXFAREERN, J 57902, 1987. 10 R IMEFAR. DRA-1988-7 03, 1989,

6 RE-ER-EH-IR-AW-HK-E-NR-TT BB (ERZSER-7RY
—FURRFHRRNS) ERZAGE-Y RS L RROGSAOBIEED

PR EX RBRECST SROTAOEMNE RIOMS - WA - ki Tizoome— 1) Harasi @ “Submerged Geo Spacing for CAES in Deep Soft Rock®, Proc.
LRI, Vol. 44, No.7. 19897 Storage of Rock Caverns, Trondheim Con{., 1989-6

9 # EF: FRBOERERBE- 725 - RESROUREORE - tms - (6§ EX REESLEY SHPTMOEAL UIOME-RA - KRTEOES -
TREN, 4T 19897,

IFARARRAROUER. |ALK, No. 218 19891
. h# EX: CKERIREARS -GBS IBEL-A - X5/ FHy s -Ti
P H EX:XKRIERTUERT 5-ERERGB -~ N X5~ Y REOK IR,
R 32— IS, 20-1L 1989.1]

whEMRAIIRT IR U9 L, TAYE, 198810
R MH EX:E-rREEIFARNERET SHLVERTRGR-#As —¥ LR
) L B BRCB-H: EEREEHALAEREAGE O BAOK  yorens siicein

LuXE RHOPAREWE, UBB04S. 1988.10

—250—



