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Study on construction method of concrete in the underground research laboratory

K.IRIYA, TMIKAMI, T.YASUOKA, and Y.UEGAKI

ABSTRUCT

Although there are several types in low alkalinity cements, highly fly ash contained
silicafume cement (HFSC) has been studied in JNC. It is demonstrated that pH of pore
water of the cement indicates below 10.5 as results of other TRU study. However
although chemical properties and basic mechanical behavior are well understood,
workability so on in constructing is little investigated.

Since the underground research laboratory plays a important role in investigating
constructing technology, HFSC will be adopted for supporting rock cavern so on. It is
required that workability of low alkalinity cements should be assessed.

Major performance of workability in tunnel construction in rock will be investigated
and R & D planning will be done toward the laboratory construction.

Conclusion obtained in this study is described as followings.

1) As results of laboratory test, HFSC and LHHPC developed by AECL fulfil the
requirements of shotcrete using by hardening accelerator with calcium-
salpho-aluminate. It is concluded that HFSC and LHHPC can be applied for
shotcrete.

2) The experiment upon corrosion of re-bars by facing saline water at a offshore is
planned.

3) It is noted that pH decreases significantly with rise of silicafume content and that
silicafume should be used as much as OPC.

4) It is investigated where the low alkalinity cement should be applied in a actual radio

waste repository and R & D program in the laboratory is planned.

Civil Engineering Division of OBAYASHI CO.

This work was performed by OBAYASHI Co. under contract with Japan Nuclear Cycle
Development Institute

JNC Liaison : Underground Research Laboratory Project Group

Nuclear Cycle Background Division
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JFRIE LT 7 AR CREAKD pH Z2H/E L, MEBHEIZ60 A&+ 5, WET D
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(2) FABRRE R

1) pH K NI BT 2 3B

B —A0 pHPEM P LR 3.3 ITR-T, MRE7Tmy FLIEbOEM—3.1127-7,
Kr—ALH 20080 H 60COEN, pH DR TR RN o7z, Fio, EAT —RTHAR
T r—A1BLV2 TEpHARE KT L.pH O T HEIZEE T % e 0 fimd S iz,
Blo, 65 CTIEpHIE FNELL SHTpHIL 2 FEbotz, F—A1E7r—220MT
X, pH 2B KR E RZERITRD b h o7z,

#* 3.3 {RIE/AKD pH HIER R

yo JH R £ EAIBICB T 5 p HEIERE R
(‘C) | 3H | 7H |14 8 |21 H |28H |35 H |42 H |49 H |56 H | 60 H
ok 20 | 12.67 | 12.66 | 12.62 | 12.50 | 12.29 | 12.28 | 12.36 | 12.16 | 12.05 | 12.02
65 | 11.76 | 11.58 | 11.52 | 11.40 | 11.31 | 11.38 | 11.42 | 11.25 | 11.25 | 11.10
) 20 | 12.60|12.41|12.17 |11.96 | 11.74 | 11.73 | 11.77 | 11.61 | 11.50 | 11.41
65 | 10.88 | 10.76 | 10.62 | 10.49 | 10.41 | 10.51 | 10.53 | 10.42 | 10.27 | 10.16
. 20 | 12.56|12.37|12.18 | 11.99 | 11.83 | 11.83 | 11.88 | 11.68 | 11.59 | 11.53
65 | 10.88 | 10.80 | 10.70 | 10.60 | 10.54 | 10.56 | 10.61 | 10.48 | 10.37 | 10.22
pHIE T RE
13.00
\X
\x
1200 1 \XW
1m0::::r\*K\r~J-l\1_—l‘
\.\‘/.———.
5 \.\.\.
1000 H —o— HK20°C
—— FK65°C
1—20°C
900 H 1—65°C
—%—2—20°C
—-@—2—65°C
8.00
0.00 10.00 20.00 30.00 40.00 50.00 60.00
BEEH
X 3.1 AiEmORIEMRE L pH Ot
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2.3 245
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3.2 EIREADIEE & M oM
B1HEOEAUERBRICBW TR LIROBED LN AL M LT, mEEEICBT
5 pH ZENCOWTT =2 IfGE R kol

(1) #BRI7iE
1) AR
BAHELFUMBEZMEN Liz, 72721, SP LMEHITER L,

2) AR — A
B1HORBR Y — 2D 5 b HEMHRBRICB W TR OIEORD LN —R 2D A
M1fEFEE L7,

3) BRI IE
3.1(1)3) i)HEORBRFEELEKEARWIZFE T & L, 72720, IBEDH 50C L 80CH 2 /K
L L7,

(2) ABpER

pH HIER R Z % 3.6 1277,

80CTIX3 HTpHI1Z TFTEbo7, 50C, 80C L bITHRMOHUETHHIZIEIHHET
KEBBIETI N> T LBHERELTWD EBEZ NS pHER LT,

7 3.6 IFIEAKD pH HIEHE 5

o YL g FFEAEWEICRIT D p HEER
(‘C) | 3H | 7H |14 H |21 H |28H |35 H |42 H |49 H |56 H |60 H
9 50 11.54 | 11.25 | 11.14 | 11.10 | 11.04 | 11.07 | 11.11 | 10.97 | 10.90 | 10.78
80 | 10.59 | 10.64 | 10.52 | 10.38 | 10.40 | 10.46 | 10.36 | 10.22 | 10.16 | 10.05
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7o
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2 3.9 R ) A
P IR JEAEFRE (N/mm?)
(C) 12 1A 3H 7H 28 H
20 | MIETRE 4.3 9.3 18.6 40.4
\ 50 12.7 23.6 40.8
65 26.4 34.7 42.6
80 31.3 37.8 435

2) FFEPECRBANNE RS R
AR PEARECRE R R 2 % 3.10 1R,

EZAIRE 200CTliX. 3 HE CTOEMMEREIIIEEIT/NENo72b DD, 28 H T 3X 104

Nmm*BEEZ R LT,
50°CLL FOBAIRE Tix, Ml 12T 2X 104 N/mm2 %8z /-,
7% 3.10 R oEMELR B E AL R

ey | B JERGHRE (X 104 N/mm?)
(C) 12 1A 3 H 7H 28 H
20 | MIEREE | 0.68 1.66 2.50 2.98
\ 50 2.28 2.44 2.95
65 2.37 2.51 2.75
80 2.26 2.61 2.68

3.4 SR DR

(1) 4> hOREHE

AV FOHEBRE LT, pHORMKR T2 E LIckE AL M ERY T U DRGHFEEZE
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SF20%., FA60% DELAENEE LWVWEBZ 2 L, 4HRITZORLEFEDOE X > % HFSCN
AN ERRT D,
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(1) L
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BLary 7 ) — FOBICHIERY — FER VAT, SROMENRBETL a7 U — MIRIER
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FROMEVE SR TOHIZAND Z LT E L 2 EBbiLd, o T, fHF=0 7Y —
FNeBLary s ) — e —KMEEEEBLY AT 500 T, OOENEZRGIES 2 T2
TOMENRD D, ZOLEICOWTL, IHE MRV E LTUIINETIEE A TSN T
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IR, s U — MEEHOOUEIIVEEE T E LT L TE a2 Y — |
OOVEFINBIED 7 U T 2 LT, OOEIBIE TIEEZ BT 2 0ERH 5,
PEIIKROEY Th 5,
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