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ABSTRACT

The objective of this study was to evaluate the durability of low shrinkage high performance concrete(LSHPC),
which was combined with expansive additives and shrinkage reducing admixtures. We tested for not only LSHPC
but also high performance concrete(HPC) and normal concrete(NC) to be compared with the durability of LSHPC.
HPC was made in the same water-hinder ratio of LSHPC without expansive additives and shrinkage reducing
admixture. As a result, it was found that LSHPC had higher compressive and tensile strength than that of HPC.
LSHPC showed more excellent performance than HPC and NC in the case of resistance to chloride ion penetration
and resistance to carbonation and also showed nearly 100 durability factor in the freeze-thawing test with 600 cycles.
From the examination about the watertightness and the pore distribution, it was found that the durability of LSHPC
was improved because its hardened cement paste is organized closer. So we can conclude that when LSHPC is
applied to structures in field, it is possible to reduce the shrinkage and crack in concrete and improve the durability.
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Table 1 Properties of cement and mineral admixtures 231 7= ANY

Trern| Surface Densiy s Chemical composition (%) AFHEG AFHEY A8L KS F 24034 we} 34
Ty (emg) | @] 9 [ si0, | ALy | Fei0| o0 | MO | 505 Ag Az FY3 G ]P-‘J,% AFolA 27t KS F 2405
OPC | 3413 | 315 | 140 [2101] 640 | 312 [61.33] 302 [ 2.14 224239 A we AASEY FEY e Z3g
FA 330 | 213 | 382 | 663|166 558 | - |08 | 051 E I }\] ;21] 37“ _04 gg_&%ko]q_‘
Table 2 Properties of expansive additive 932 4ol AE AaA
Surface area Den51 Igloss Chemical composition (%) o o NE A Ao g 2=
(cm'/g) | 50 C20 | SiOy [ FeOs| SO [ AL [-Ca0 ol o _xﬁ’% A s ASTM C 12027l 3t
3,100 2.93 14 | 702 | 04 | 47 | 173 ] 28 | 5l o 714 EANPoR AN AT $100 %200
mm 4F ETE ol&dte] Y F VBIT ZFWE
Table 3 Properties of shrinkage reducing agent AN F 9100x0mme] 712 FYF-HE Hod o
| sy » = % 39 AFA A2 SRS A0 A ARAE
ingredient fppearance O | content (%) 1827} o]AF ZE2] AANHA SA3 8} HEE 5
Glycols 318 Powder White 40 o:] /‘l 3;(0}‘]0}] 173 /\171 1 —)ﬁ'oﬂ—‘f 3% NaCl :.oﬂ
03N NaOHS| $91¢ F3ho] 6A17 5 B0Vl A7
Table 4 Properties of aggregate AL JlebHA 0%t A4S Data Loggers A3}
TR Item lé:/n;? FM Abs(o%tion Urziﬁg\/n;i%ht Ab(r%s)ion fart
Fine agg. 261 260 183 1,422 -
Coarse agg. | 263 687 063 1479 159 233 Eribs}
B Alge] ol &3 ZAYE APAE $100 x 100
AHEG s AZAE RRRE ALEPed I EYLS mmEEE o]43te] Bl 199 B T FFollA 8Y
Table 4%+ 2th Z2EY 22 Y7L S FHa}| T EEEA S AN O, 797 32EEE8(232 T,
93 Ze e TASREAS AHEAT, AR F 65+10% RHIA 3¢ & AZAZh g g e
71%S 8157 J8 AEAS A ol E: FE 10%, =% N T, F% N%S 2L
ANEGT sk £AAEE S & AR aio
22 Z32(E dfgt AGAE olsRoR s, 1 W Aszedd 1%
AL FFeto Bitsl dolg A6t
Table 50 E2YE wig& Yepidlth A% 145
ZAELSHPO)E 7129 ARAT VN =29 Wi 034 EALE
2% FA 20%¢ SF 10%E A#sd W/B 0% st EAGH A AP ASTM C 6660 33 7]%
Q A

EA 5%% SR 1%8 2% AHgsigch 2ela wlng i3 FEFH ANgez ANt AdAE 100x100x
LSHPCS} 59U& gl EAS} SRE AHE3HA] b 24 A0mm 2 B2 o)lg4sld 2¥e T gzt mEd

Y 2ANEMHPOY BFARA OPCHS AHgstn W/B AL ANE T AES AN FE8E NP &%
0%E 747 gk 2AYENCO)A HAAE A1FE AAs WMo -18~+45CE dtaL 1Afo]Ze Azke 243
gtk LSHPCS HPCE £¥ZE2$ 60+5mm, 37)% o2 sl FAGE 4A AlelErit sERlE 9
45+1%% WEIIEE 9y, NCe €8Z 10020 3 THAEL gALe|EA] A5l theal o] A
mm, 371%F 45+ 1 %E WEIAEE WA E st ZEASE Ak
2
P,= )

23 A3 2 n

4}

Table 5 Mixture proportions of concrete

Unit content (kg/m°) Test results
Types of WO/B So/a B SP o AE ol Slump| Slump |Air content
concrete | (%) | (%) | W oPCl FA | SF EA| SR | S G |(Bxwt. %)|(Bxwt. %) (mm) | flow (mm) ©0)
NC 50 42 | 175 | 350 4 0 0 0 643 | 1118 - 0.008 110 - 4.6
HSC 30 45 | 175 | 410 | 113 |56.7 ] O 0 658 | 810 0.5 0.004 265 643 48
LHPC 30 45 | 175 | 375§ 113 | 56.7 | 30.1 | 572 | 658 | 810 0.6 0.002 260 628 4.6
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Fig. 1 Compressive strength with type of concrete
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Fig. 2 Splitting tensile strength with type of concrete
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Fig. 4 Chloride diffusion coefficient with type of concrete
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