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Effect of Shrinkage Reducing Agents on Drying Shrinkage

Masanori Tsuzuki  Kenichi Ichise

Abstract

The drying Shrinkage strain of the concrete manufactured in a ready-mixed concrete plant showed ranged
from 485 x 10~° to 1020 x 10~°, with an average value of 683 x 10~°. Moreover, the drying shrinkage strain
was influenced by the coarse aggregate. And, the drying shrinkage strain was decreased by using shrinkage-
reducing agents, and it is clear that the required performance could be satisfied by the use of the agents. The
effect of the shrinkage-reducing admixture ranged from 14% to 34%, and of the air-entraining admixture with a
high-water-reducing capacity ranged from 7% to 19%. When the shrinkage-reducing admixture was used with
an expansive additive, the overall combined effect was equal to or less than the sum of the effect of each
individual agent.
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Investigated Concrete
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W/c (%) 53.0~60.5 | (56.5) | 46.0~52.0 | (49)
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s/a ) 41.1~55.2 | (48) | 39.7~53.3 | (46)
SEFE (L/m%) 282~371 | (323) | 266~349 | (303)
GREE | (L/m) 301~405 | (353) | 306~404 | (355)

‘AL b PSRRIV kT R A b (884HA)
AEJBK A 651
B REAE K 41 5841

% O B R fE



RMFEATRTFERT . No. 73 REARILHE O 21235 1 D WIS kD 2

HTHOMAEMIIELY TH Y, HEHE L THKA
ZEIRCHEH L0 a TR, AR A 2 iREA L CEA
LCTW5 T351364:, BRlZBEMclER LT\ TEE4
tCThHotz,

2.1.2 HEBAHZE WA OS2 0 EE, TS A
11292 2> 7 V— bORSERABR-a 27 -
BENZHEL T T o 7o, BBRIFTEA10X10X40ecm & L,
BIEMIE, HRHEG3AROERMEE Uiz, RBRIEIICT
Ik L, FHORBEETEHMALEAELE L, TO%MES
Hb LLIISH ETTHBICBWTKR#AEL L, Z0%
i, BOABE L UCHAMFZEAT L L, Ml7A £ T
FEKPHRAEZRIT o7z, WIRMHLAMER A M ETA & L, 20
+2°C, 60=5% EIRMEW I TH®E L1,

2.2 HERHER

221309 )— D7y aE\RBLUVEHEARE
Kar s J—brDAT S 1E165~21.5cm, ZEXKEIL35
~5.8% & 1FIFE HAEMEMNICI F o 7=, JERETHRE (e K h g
A MR8 R)E, T2ANJ D= 27 ) — DA, 30.3~
49.2N/mm?( 3 29 36.6N/mm?), T30N | & 8 4, 356~
56.8N/mm?(CE-443. 8N/mmA) DIEZ = L, FEOMRE L v,
D7p & BENMmMALL ERE VMEE R LT-,

2.2.2 BRIV T AHBIERR

(1) BBIEORH R0 12381 5 124N
& [30N ) DHLIRI G O 2 D 554 & Fig. LISR$, HLIFIY
FEONT A 13485~1020 X 1078 &, BHT & - TRV EEPH %
RL, FOEEEIZ683X10 TH 7=, [24N] & [30N]
oW 278k, THEHEB00X 10 LA T)) 22V
7 LT 5 b DIE60FUEHKDT76.9%), [ =i#%(650 X 10
L)) 227 U7 LTWD b OIE38EHEKD63.3%),
ME:(500 X 10 LA F) 1 & 27 U 7 L TW 5 b D130 A
KD2.6%) T o7-, £7=, 800X10 LV KX\ DI
18BN K D23.1%) b v, 135, AL - TILTEERE)
DOFENHEOTAHLLEIZ D Z EIZEBET O ERS D,
(2) BEAKELOLE  HFHE LOHAKE L GZERI
MHOTHOBMREFig. 201277, K& 0 T RERIEE T4
ERY OEAERT OO, FOMBREIIRD TS
VY, HAZ K :165~186kg/mP D& Tid, HALK RO KX
S L SPHIRMIEO T RIFRE IEL LR L 2o
o ZOFKNE LT, BEATKEL D LMo
REVEREZ HND,

Q) HiEOEBIREOTH  HkB ORI O
P A EFig. 31T, IR O GIFIHE O3 % O SE I
(683X 1078 & bt L T, #HUI O TFEHMEITISNT, HolR
IREOT BN R E O HIEIE, JbHEdE, B, METH-
Too 1272 LAMBBIC B W THABIHE O3 A0, KEne
ZATIEITIXI0 R IT H O FER LR Y, il k-
THIRIREOT O A HERIT 2 Z L IR TH 5,
4) MEMEBEHCLDIEZBIGEVTS  MEMREE
BINZ X B BRI O 2 & Fig. 12789, SHIERERIIC
BT HRINARE O B O S AENE,  TH IR A7 + 1) Tl
659X 1078, THIKAF +HEH(A T 7 b &Te)] T,

11

9 | _
8 N
F—H¥ :n=T78
7 TOFE T e83X10°
% 6 /M 485x10°°
S0 Bl : 1020x107°
4 |
3
2
1
0
450 500 550 600 650 700 750 800 850 900 950 1000
WRIHE O P 4 (X 107°) « s fgIm 2618
Fig. 1 FIRIGHE O D534
Distribution of Drying Shrinkage Strain
1100 ™ T
~ SR Y L EREAEU KA
B 021N SRR Y (T PEREABIOK A 2 o :
1000 F1 0 fmmmm o s s oo Aoy A ———
= A 30N ° A
X 900 F-—-- - 1= ===
S ? A ) ce A
B 800 ----- e e O -—D-q-————
S I 4 a A
T R A e |
p 700 A
A | A T _2AO AL
o) 0 o
& 600 F---- A~ AR-------- R S
= s o LRRA A,
£ 500 Y-2719030a91 08 T T T T B SR e
2_ .
400 R“=0.0061
160 165 170 175 180 185 190
B K 4 (kg/m”)
Fig. 2 HUfir Akdit b 8 I O3 2
Unit water content and Drying Shrinkage Strain
1100 I I I I T T T T
* 24N, 30N ! ! ! R
Lo b s -
@1000 —O0— 4% Hithsk 0 S 1 * | ; ¢
seof 4T
* |
O RO A AN
P I
é; 700 ?\\\:ﬁ&<\\Y | * I | - ¢
_____ — AN LN,
& e JQ\‘; L APV
| 2 | |
L e s G S i R S« e
= Y * . | | ‘ * | ®
T L ik i e e
EFmegaxio” T
400 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
£ K B g K & o W K
wooode R B i % I
B
Fig. 3 HusBlic £ 2 ERIE O3 &
Drying Shrinkage Strain in Each Area
1100 T T T T
3‘ o 24N, 30N |
1000 F---—¢ - —--—--" - i
&£ * awy | o sms oy ¢
S 900 683X 10~ — ! ‘ ! !
X
% 800
B 700 : a :
= PO
% 600 s M $ * o
2 ST S P
500 - -~ & - -2 e T S
| | | |
400 ! | | |
W+H W+ Ba W WM+ =
K K ~IK 1 [2)
Ea o3 1
e e HEA
[ [

Fig. 4 HIBH BN X 2 §RIUE O3 2
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Drying Shrinkage and Shrinkage Since Demolded of concrete at Each Plants
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Amount of Expansion for Water curing days
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Ratio of Drying Shrinkage reduced of “SR6” and “RA”

50
T SRR B RA: A {500 P 5 P REALL A )
a0 H o [exeorsRfat- [T} - -4t
|/ EX20+RA
30 ~SRB ~ T T [
RA et

20 H |- 4 |- H A -

10 | - b - o r
X2 X20)

A B C D E A B C D E
Fig. 14 FLIRIGHE O3 AARI8=E (EX20+SR6, EX20+RA)
Ratio of Drying Shrinkage reduced
of “EX20+SR6” and “EX20+RA”

AR O™ A3 (%)

ZOZEND, IHHEBATE O FIC K 0 f I
OFTHO T L— RERICHIEFATRE TH D Z & R
T&7,

4) W26 I T, IURHEEIBENC X 2 Rl
O BRI ER 114~ 34%, IUHEIKIRR & M AEAETRIK
FNC & DIEIERITT~19%FEE Cd o 7=, iR & Of
M L7256, ERIE O3 MRS E 2 ok
BREZERADEZ DL B L TH%ES LIET
[\ A > 72,

SEXH

1) AAESEEE  $h=ar 7 U — MEEEHOIEO
OVEIAUHIAENER - il T HE 81 (%) - [RIfiERn, 2006. 2

2) HARRETS . BE T HFIEEMAEE, ghar s
— FILEE (JASS5) , 2009.4



	概要
	１. はじめに
	２. 乾燥収縮ひずみの調査
	３. 収縮低減材料の効果に関する検討
	４. まとめ

