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ABSTRACT

This paper reports the test results for shrinkage properties of low shrinkage high performance concrete developed
by the authors depending on specimen size and constraint of reinforcing bar. As properties in fresh concrete, low
shrinkage high performance concrete(LSHPC) combined with expansive additives and shrinkage reducing admixture
resulted in increase SP dosage due to loss of fluidity compared with that of control mixture concrete, while the
dosage of AE agent was decreased. LSHPC exhibited higher compressive and tensile strength than control mixture
concrete. For the effect of specimen size, an increase in specimen size led to a reduction of drying shrinkage.
However, it was found that the autogenous shrinkage was not affected by the specimen size and measuring method.
For constraint condition, an increase in the ratio of reinforcing bar caused the slight reduction in the strain of
reinforcing bar, while it increased the autogenous shrinkage stress. It was seen that LSHPC was effective to reduce
autogenous shrinkage by as much as 70 % compared with control mixture high performance concrete.
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Table 1 Design of experiments

Items Factors Levels
W/B (%) 1 30
) Binder composition 9 @ Control [C:FA:SF=7:2:1]
Mixture 1 COMPOSILo @ Optimum [C:FA:SF=7:2:1, EA 5%, SR 1%]
Speci ize (o) 4 O 75x75x400, @ 100x100x400"
pecimen size tmm @ 150x150%400, @ 400x400x400
@ Slump, @ Slump flow, @ Washing test of coarse aggregate,
Fresh concrete 7 @ U type filling test, ® Air content, ® Unit weight, @ Setting time
. @ Compressive strength (7, 28, 91, 180days)
E | 8 A b ) )
xperimental Hardened concrete 4 @ Splitting tensile strength (28days)
® Drying shrinkage (1, 2, 3, 7, ...... , 180days)
@ Autogenous shrinkage (Initial set, 1, 2, 3, ...... 49days)

1) Specimens for autogenous shrinkage were made with constraint of reinforcing bar(D19 and D25) and without constraint.

Table 2 Mixture proportions of concrete

W/B Kinds Water content|S/a|Super plasticizer |AE agent| EA | SR Unit weight (kg/m’)
(%) (kg/m®)  |(%) (Bx%) (Bx%) | (%) (%) C S G | FA | SF | EA | SR
%0 Control 175 a5 1.75 0030 |00 [0.0| 408 | 68 | 839 117 58 0.0 0.0
o]
Optimum 2.20 0018 [ 50110 373 681 832 117 58 29 6
ANGE FAA dstde dam Zagee FLEEF Table 3 Physical properties of material
% il §}}\]7q 7_}2} DI9mm zJ:L(zJ :11;]1 2.839%) J,]_ D% mm Materials Sign Principal properties
B 40908 AU VIR OIS BT e | | e e
o T&EH tate] AESE AoR gt} o ZEE Blaine : 3,413 cm™/g
2 AAuY FAEE SE SYZTRIE 1REEA Fine B S
ZE9 W90l 600i100mm, 23 37| A5+ 5%E aggregate Fineness modulus : 2.58
=S SPA) 9 ABA S M3A a9 24 ¥e 2 Coarse | o | pomm cTushed cgefcaate
ZELE—Q]' 733-5]' ““E-E]E-" Mtﬂ /\]' LS Tahle 13} %F—, aggregate Fineness modulus @ 6.87
W% AFgHE Table 291 20 Supe.r SP Type : Naphthalene
plasticizer
AE AE Type : Negative ion
2.2 A"'g' XH.:.EA. agent
Product ' powder produced in
Fly FA Boryeong ,
B oo AgAg 2N AHEE YA REZEYE ash Density @ 2.22 g/cm’
> Blaine : 3,850 cm’,
ARES AESGE, BARA A e drled Silica Dleariziiy ')SZOan/lcfng3
7 28 FLEAE 5 244 Bmm B HEIAE fume SF Blaine @ 240,000 cm”/g
N . R 3
ALg.Elod Salala K ol ol 2] Ak Expansive Density @ 2.90 g/cm
}OO};*E}' EspiEA, Setoldfds Sl 23 f_}ﬂh’ addiive | ®A | Blaine : 3,117 cm¥e
/é]a7]‘ﬂ‘% ‘—20101/\]' JHZLXH\_ A&t CSAﬂ], ‘r‘%‘ﬂ@ Shrinkage SR Density © 1.02 g/cm’
A 594 2UBAE Aesisted, 24 AR ged g agen -
44L& Table 33 2t

e gaged Aoz
S8 £9E 240 Ly
Ao BFAZ BAgom,
% KS F 24009

2 Azee A%
RECIEEIEREE
2R A

947 23890,

A3 ZHAEY /\h‘ﬂoi otz W oA TE= KS
24030 wet FAAE A FT b AL A
KS F 2406 2 24239 714l weh AAeidth. AxF
ANELE KS F 24240 oA 55 79 8 F 715
A0% agirh B3 FAA 27 g e
g2 ?J_F'—i'ﬂﬂ %Q%‘M«l Ag w3 ojdy 2
gl AojA ol 2t A
T mE e %Aliﬂt— AIAOAE F-23 AA
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Polvester film

Mold Teflon sheet

Embeded plug Concrete

Teflon sheet

Dial quage Concrete strain guage

(a) Strain gauge for concrete strain

Fig. 1 Test set up for monitoring autogenous shrinkage

Table 4 Test results of fresh concrete

ItemSSl Slump| Air | Unit |Filling|Segregation| Setting
(mug) flow |content welght height| resistance | time(hour)
. o >
Kinds (mm)| (%) |(kg/m’)| (mm) %) Pl

Control | 265 | 643 | 56 | 2,339 | 320 91 242 1267
Optimum| 260 | 628 { 46 | 2327 | 310 90 155 1180

Fig. 12 23gES a5 A 42 2 34 2
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Fig. 3 Air content and AE agent dosage with type of
mixture
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Fig. 4 Compressive and splitting tensile strength
with type of mixture
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Fig. 7 Autogenous shrinkage with specimen size and
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Fig. 9 Autogenous shrinkage strain depending on
constraint condition
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