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Application in a Full-Scale Structure of Low-Shrinkage Concrete Using Type A Blast-Furnace Slag Cement

=S

ST T M OH &
&k it HoW oW Y

#

mFEE A bar s ) — MEREAMEMICRE S FLET D2 b, RC IEEEMEY ~DHE ﬁHﬁ)ﬂ}ﬁﬁéﬂTh\

, —REREE AL S BREa 7 U — MMEERER
Efsh Ty, HFHE~DEMI
LEHEE LT, P i

BT T T OIUHE O OB UG TME P TP P E L L
WKIRESN TS, AT, @t Arary 7y —1h %i‘ﬂJ:%EM:A@)ﬂﬁ‘é z
Ltk A3 < B AEALICHIIR O 72

PERMR N e E o

e A M ARICHERL, Wy T LRIEBMM A RN

% Z & TIMEOOEINESMMEZ SO RIS A A > har s U — b &L, FEEWDOIRA T 7~ Lz, 8

B2 ANRBOFR, a7 ) — FoOWEEBIIREFTHY,
X7, F72, RAT T OWRE « OB Of5 5
THEI->TEY, fFIERNLH LERBIRAT TICOWNERNIT

B R

IFLoic

G DR B

HEAE B L OV I B 1T D S E R K R
FEREW BT D O OEF R UM RTAR
BbHUIC

<=2 BB -

I. FL®IC

B A F s ) — MIBRBEAMRRICRE S F5T 52 L
B, RC EREMEY ~OMHANEHFEINTND A, —MRICiiiE
LCWD@EFEA RBEa 7 U — MIEFERLV T REA Y
FEMWea 7 U — MCHART, FHICERBEREE T TOIHE OO
NHEFENME T T2 Lo B bR S LTS, E72, BEMH
EM~OBHICEE LT, @Ay Bz 27 U— MEfiE bk
FUEDME <, A THAEHEA AR I3 H N ARIR A~ D IR ERY 72 F 23
RSN TN D Y,

FEHECIZZOMECX LT, @lFEAY FBHELIY bEFERT S
DEEO/NSVEFE A M ARICER L, RIUGHEEZ 59 572
OAE L REETIN T D BRI LTRSS A har 7 ) —
M UF, BLS 227 U—F) ZB%L, 7Ly ratbiRBLOMm
ERGPE@EEA S har s )= NeFR%ETHY, FHEEAL 2

Y7 V= b DNMOCEINEIIEE AT o Z L e Lz 2,

A#TlE, BLS 27 U — hOFEMEM~OFEHIZHT-Y, HE

T—HE VT4 DRIFRay 7 ) — e RTHILENT
KA TIZALBBIER T 7 ) — FOODENEREZ KX <
ELTEBLY, MEOBEWKRATZ 72 FEB L,

EVEEERT D2 L2 HINE LT 7 Ly v o ikBid L ORI R
%ééb"ﬁbto F7m, EHEMICHEWT BLS 2227 U — hOWHEO
OFNEFEZFM T2 2 L2 B E LT, KA T 7 255
B OF G A F2 L7z,

I. AREVOHE

Fig. 1 \C R A OB 2 o5 9~ PG aiat B 12 f, i 1 ps
DODFERBHFENLTH D, WHIGTIH EEOT v FRAT 7 THY,
X AHEEMETRE 21N/mm2, AT > 7 15ecm Th o7z, HEEROFED
FlaE 43.2m, HELGDH ML 20.7Tm T, Ty FIKRA T TICHEA L
BLS =27 U — F OFEITK 1200m3 Th o 7=,

FREFHTIET v X RAT 7 ar 7 YV —MogltE A b s
—hEMHTE L LR TR, FRIGHEOOEIN O LM
SEniciow, BLS2r 7 U— hofHEREL, S,

I. ZEERELVEHICE TSR EHAEER

1. RBRHE

BN JOE MR T 2 M EERFERTIE, BLS=2 27 U — |
DRI DB L EEMET S L EHME LT, YLy
= RS OV R & SR L 72,

2. ERAMHESIURE

Table 1 IZfEAMEIZRT, AL MIF@ARL T REA Y
FeL, BLS 27 U — & 5 L350 % A% Az, '

1) BOUEEE

Tokyo Architectural Construction Branch

F—D— K U— b, AT 7R

, WFEAC N, OO, WHE, 2V —7

Keywords: concrete, ground granulated blast-furnace slag, blast-furnace slag cement, crack, shrinkage

— 187 —



B S HANTR LI AR o475
* o[} {] {] {] {] { ] {]
é\gzi
o
o
==} | if [t i [ i [ i [ i i
™
o
o
~ 1 i1 i1 i1 i1 | |
o
N
o[} i { ] i i { ] {]
o
o
D I I I I
© i | if |
o o[} i { ] i i {} {]
~ 7200 7200 7200 7200 7200 7200
43200

Fig.1 xI5edy o SEUER R IR X
(Standard Floor Framing Plan of the Building)

Mix BLS 227 U — MNHOEFAZ 7R 2 vz, Zoft
(2, EHEHTI1T AE BOKAEHEE 1 fiZ, EHTik AR JBUKAEIE
W 1REEER L,

Table 2 (227 UV — FOPGEEZRT, KAERTIHRIND =
Y7 ) — NMEREFHLYERE 21N/mm2 ThHh 0, AR50 A O
28801 13 JASSHICEKIFT DAL F T R AL MIHEL D720,
FEYER L 24-15-20N, E 11X 27-15-20N & 72 %,

Table 3 ([ZFBRIE A 2”9, RBRIZAT 7 (JISA1101), A7
7 7nr— (JISA1150), Z¢%iE (JISA1128), =7 U — Mi
B (JISA1156), [EAEsREE (JISA1108) % % L7z, RERIX, i
URRREE T N T v I T T AL Y — &
I, BEUEH, EHoWThbAF 10 BlE L, T a8
BZAFIZFAUT NT v I T OT—Z X RICEM LTz, B AR
OEBEIL, 277 15£2.5cm, A 4.521.5%E Liz,

3. EER#ER

Table 4, Table 5 (ZFEEFEF DO B4 r7, F7=, Fig.2, Fig.3
22T TR B4, Fig4, Figh |22k Bl R4, Fig.6,
Fig.7 \CoRERBRFE S 2 ~¥, Fig.2~TFigh LV, HZ AKDO A
TR LOEKEIEENE L OEMoO T L BEE A S L
TEY, V=HEUT s OBRRary 7 ) — & TH D 2
LR CE T,

AT UTIERT DL, THHMENSBGZ ARFETOAT
78 A TAEHERIZ BV T 3.0~9.0cm, EHIZHB VT 4.5~8.0cm T
by, WEARALVIFTREA a7 ) — L0 HETREV
RCThoten, W@EORMAEHEOFMENCTIED AT 7T HHG
b, F£7, BREICERT DL, THHMIEOHIGZ AR E
TOZEKED 0 A FEELCB VT 0.0~1.2%, EH 2BV T 0.0
~0.7%TH v, WiEAL T KA har s U— b RSO
Thotz, UboZ b, BLS 222 U — b7 Al o
BHETTZ Ly valtbREFAAETH L Z LRI,

Fig.6, Fig.7 £V, #EMB L OEHOWTIICBWNTY, [T

Table 1 flE ML

(Materials of Concrete)

1B5H ke M WIEE
LA C ERBRILESUEEAVE ZE3.16g/cm3
B BFS BIFRS Y RIETH i [£2.88g/cm3
7K W TXRK -
BR@RARREEHE) R FE266g/cm3
e s BH2ENE40% F.M. 3.30
s LR FERMRME) REFE260g/0m3
BH2EE60% F.M. 2.10
wEH | o REGFARESDE) — [TLmEll/ond
sEEnH Ad AEBUKEIZAER: 1 FBUZEH) -
! AEBKEEIER 1 F5(F HA) -
Table 2 A
(Mix Proportion)
= 5 _ Ww/B BB (kg/m®)
BB | 227Ut (%) c | BFs| w S G Ad
REER 24-15-20N [ 592 | 216 80 175 | 802 | 1021 | 2.96
24 27-15-20N | 529 | 247 | 92 [ 179 [ 750 | 1026 | 3.39
Table 3 FREREH I L OHIE
(Test Ttems and Methods)
HERIEH HER AR EE
2507 JIS A 1101 —
257 70— JIS A 1150 —
ERE JIS A 1128 —
aVY)—rERE JIS A 1156 —
[EHEEE JIS A 1108 ZAERLE MEN28H

TREEIIIPFONRE 2 e L TR Y, MERBAZEL TWD Z &2
ST, ks, BRYEMNI T AR IS ERIN L 7 SRR O R R L
& B R NBFIZ BRI L 7 IR O R R O 2273 e K 6.9N/mm? &
FERE oIz, THFBGZ AR OMRKIERFD =27 ) —
FREARDOEDLEZ LN, 2O b, EHIFBLZ AR
DRI RIF O D 2 X EEIC I LR, T35 o
JEMTRE & OZETRR 4.1N/mm? &, M I L/hE< o7z,

— 188 —



IR B dFE A~ PARE S > 7 ) — T O FEREEY O F)

Table4 7Ly =zary U— FRBES RIS K ORABEE R (EYEH)
(Result of Fresh Concrete Tests and Compressive Strength with Standard Curing under Standard Climatic Conditions)

T i5 BRI5Z AR
HEBEH | R5VT | R50T70— | ZKE | avyy—k | HAREB | BERBE | R5VF | R50T70— | ZRE | avy)—+ | ARE | BEfERE
(cm) (cm X cm) (%) SRECC) c) | (N/mm? (cm) (cm X cm) (%) JRECC) o) | (N/mm®
1 19.0 325 X 310 46 27 22 35.1 140 240 X 240 3.6 27 24 31.9
2 20.0 35.5 X 345 4.6 26 23 32.3 17.0 270 X 265 4.3 25 23 294
3 200 340 X 335 54 26 22 33.6 155 245 X 235 42 24 22 30.0
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Application in a Full-Scale Structure of Low-Shrinkage Concrete Using Type A
Blast-Furnace Slag Cement

Kohsuke Ishizeki, Tetsushi Kanda, Hiroshi Kasai and Haruki MomoseV

In this study, low-shrinkage concrete (hereafter BLS-concrete) was applied to actual R/C floor
slabs. BLS-concrete was developed by using a calcium-based admixture so as to enable blast-furnace
slag cement to be used in the part of the building above the ground. Tests conducted on the fresh
concrete at the construction site showed that slump and air content were generally within a
controlled range and that BLS-concrete has good workability. In situ measurements of shrinkage
and temperature of the actual R/C floor slabs showed the restrained shrinkage tensile stress in the
BLS-concrete slabs to be significantly lower than the cracking strength, and no cracking had

occurred in the slabs after 1 year.
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