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Report of Retrofit Construction using “Multiple Nuts Bar” for Underground RC
Structures at Electric Power Stations

Koichi Tanaka
Abstract

A retrofit method names “Multiple Nuts Bar” is developed for the underground RC structure.
This method can retrofit the outer wall of the existing box culverts from their insides without
excavation. Application examples of this method at an electric power company are reported here. A
thermal power plant’s sluice gate, and a nuclear power station’s duct and sluice gate were retrofitted.
In the case of other nuclear power stations, underground RC structures will comprise thick walls of
thickness 2.0-2.5 m. Grouting test was conducted using the long “Multiple Nuts Bar” for confirming
the mortar filling performance against thick walls. Finally, it is revealed that entrapped air does not
exist around the “Multiple Nuts Bar”.
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Retrofit Aria defined by Evaluation of Seismic Analysis

Table 1 Ffi5RATE O AW /) A

Seismic Analysis Results about Response/Capacity Ratio

HEORE | EfRE | hRiRE| ARE | BRI

b

1.341 1.379 1.181 1.352

1

B3

0.559 0.552 0.467 0.523

Photo 2 HIIFLIRIL
Drilled Holes at the Wall
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The Layout of Pipes and Cable Trays
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Mockup of the Duct

Liole, £, By I T v T OHRTHEEES & HIFLE
vy bLT, BEEr—7 N LARBIZBW T LT
TNy R =BIE T TX B0 MGE L, {EXBORALN
RfEWRE A FRNCHHR T 5721 T, AMABRRETS
7o O DYEREFH L LTS T,



RMAESTIFEFTHR No.82  [=/F 7Ty b 3—®) & VBT o i A0 45

7)1/9‘-7"91{.'
o EuALEEER T YRS

Photo 5 LAl & FRBRNE LIC 31T 2 E/L Z L O FEELR L
Filling Status of Upward Grouting Test

Photo 6 & EA&IziF 2HIFLEEE » Mk
Side View of Core-Drill Set at Upward Slope

3.3.3 I MHOREN

(1) LEMRZEHEI  Photo 4II/RTEIICEY I T v
TOERE AN ERERBRE T 21772, Ty 77 v
TIXEEO A S— R L bEEESCTEHRE 2 < Lz
W, EBEOEMESICHEYT L2770 @S eRd L)
WCEHAREEE TR LT, ~/VF Iy b= E
VBNV EFET DRNCHIILNE A~ T & F L L bictk
v hL, EO%, EAMEHRE L, =7 HEE L3
HNEHEOZEZREE LS 2HDHE DT, ZTHEENLENL
ZUPEHT D LA B THEE LTRSS T &35,
T REEEFHILNIICEE SE v, ZoeLH
NN E MR Lo, =T Hh&EEEZI &<, ZORE,
EVHIUVRFEH URET 720 XD ISR AT £HT B
TW5, BAF NIRRT TEEL TSRS, ZOW
LSRN 5 & HIFLNERAS T L & L Tl - SN CTES
DRABMIZEE Y, BAMBHPINEDLIEERDH D, 2
NEHIET D70, TEAXAVHOY UV —RFpERr 7
BfHr<dhsd, ok, HHLEY Y —ARIEEFNIE
WEBRIC X 0 (EEME 2 e DT, 7T 7 MO FRERI
%Photo 5127”9, FiaE CEAXANTHEIN TSR

Photo 7 A& ERIEIZBITH7 T U MR
Mortar Leak in case of Upward Slope Grouting

TR, wAFTAF Y FAR—=—DF v MOESB)E
HENLZAPTFICTREINTND Z ERbhD,

(2) fMOLAERET HHAKEESER S —7
Vb LA BT T LEIT S 72, & EREORD T
MEXEELT50ERH o7, AEITNTNH15 BE
ThHotz, SAVFTNFy hA—THETTEMXITL -
TENZNDEREEEZD T W TR RS
HE (wLF Tty ho3—] | DI STV,
R X 13RI E I TE B X OISR Y DT LA L%l
AL, L& 7HEBE»o bt X 2#sn0n
ENZNVEMHT D, WD OFLZLOREINER, #H
57 0 —3BREJASSI5 M-103)2370+ 10mm & 72 % & 9
KEERET D, —F, ONPWENLF VT4 HE
(JCSE-F541)T5+28 &+ 5, £ 2T, &l Lm & Ll
O EiE O LHEICES R LA 1T 72, HIFLEE
Dt MR AZPhoto 612, TTREE NS E/NL XL
H3 2k & Photo 7127”9, </ F 7 /LT hoN—SiE
DN A VTR B LSRR, Al bmE e T
A THEICEIL T UIE R WS E b o T,

Q) MOTRAZTHEI A X O, fimx
O THIEIZHSLL Z L & Lz, HIFEEDE »~ MR,



RMAESTIFEFTHR No.82  [=/F 7Ty b 3—®) & VBT o i A0 45

PELIEY S ANTRT)
Side View of Core-Drill Set at Downward Slope

Photo 8 ﬂw%@%mzu%

Py
Photo 9 ﬂ@?ﬁ‘é’b’@l BUID7 77 MR
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Outline of Long Insertion Test of Multiple Nuts Bar
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