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Properties and Field Application of Non-shrinkage High Strength Concrete
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Abstract

The purpose of this research is to investigate properties and field application of
non-shrinkage high strength concrete containing expansive additive.

Before the field applications, several basic laboratory test are performed to evaluate the
characteristics of air content, workability and strength of the concrete using calcium sulfa
aluminate(CSA) expansive additive.

As a result, high strength concrete using CSA expansive additive show similar
workability and compressive strength to that of normal concrete, and the optimum
replacement ratio of them is obtained by 10% CSA expansive additive.

Accordingly, it can be concluded that the use of CSA expansive additive is effective to

prevent shrinkage crack and to achieve volume stability of concrete structure.
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Table 1. Chemical compositions and physical properties of portland cement
Chemical compositions Specific Specific surface
SiO; | FeOs | AkO; | CaO | MgO | SOs | NaO | KO | Ig. loss | 8ravity area (cm’/g)
20.67 318 5.23 62.52 352 232 0.05 1.01 1.50 315 3,522
Table 2. Properties of chemical admixtures
Item Specific Solid
I dient . H A
Kinds ngredien gravity(20°C) content (%) P ppearance
Naphthal
Superplasticizer apnthaiene 1.21 38.0 75 Dark brown liquid
sulfonate
Air entraining agent Vinsol resin 1.07 43.0 - Dark brown liquid

Table 3. Physical properties of aggregates

Item Specifi i P odul Absorption Unit weight
cific gravi ineness modulus
Kinds pectiic gravity (%) (kg/m®)
Coarse aggregate 2.60 6.69 0.35 1,550
Fine aggregatle 2.58 2.60 1.20 1,470
Table 4. Chemical compositions and physical properties of expansive additive
Chemical compositions (%) Specific Specific surface
: 2
Si0; | FeO3 | ALOs | CaO | £-CaO | MgO | SOs | Ig Loss | 8mViLY area (cm'/g)
3.06 0.52 13.78 51.67 16.00 0.55 28.84 1.58 2.90 2.660
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Table 5. Factors and levels of experiment

Experimental | W/C | S/2 | W c s G | csa | sp. | ap | Taet

factors @) | @ | xe/m® | kem®) | ke/m® | (ke/m® | (%) (%) (%) S(IUrf:llf

C

Experimental 406~ 175~ 502 ~ 608~ 839~ 0.084 ~0,

levels 29 1 o1 | a 685 626 g | 0720 [05~201 o0 | 1525
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Table 6. Mix design of concrete containing expansive

additive
Gmax |W/C| S/a Unit material content (kg/m”)
(mm)| (%) | (%) | W] C S G |{CSA| SP | AE
656 | 619 | 882 0
590 | 618 | 880 | 66
6] 0.
20 [279 (4136|183 w58 1616 | 878 | %8 3.936( 0.98
525 | 616 ¢ 876 | 131

% W @ water, C: cement, S:sand, G:gravel. CSA:
calcium sulfa aluminate, SP : superplasticizer, AE :
air entramned agent

HE ARE Z3dE 2 FAA
EYsd W 24& ZIUEE F4HCE KSF
24024 98] = gL AP

Cf. YEUSAIY

CSAA BAAY HH EUET AR AL
YXPE AYE KS F 24050 b 2 ABE
&394,

2. Zo|HEE

Zolg 4402 10x10x40cm®] JIS EE
FAAE Agsgen, SZAEH Ao drjA F
zgolg Hiel % BEAME dLUFAE FTAA
8} Ewio] REFsiRch AT FAAE T 20
+3C, ANET 60+£5%9) FRLAAM 2442 7]
A ¥ E9¢ 3k

=93 ¥ KS F 2424¢] 228 % FAYEY 2
oldsl AEMY F duld FZolE Wl o
sl 71Edel ] FAE e JPAES
103 $FG 49F 7183348(20+3C, Ads
= 60+5%) R 1Ak 3U4A whEeR 7zt
FRE ANHPT FAAY HojHEd €3
A% AP 7R E UAT DA, AE 14L7A
E2Y AR §AE T I oFdle Td
#o 2 FA3AL

A8,

W =« 2y

2az 77T BIHEN dF 4PFAE G
el ¥ Table 75 Zth

- 117 -



B FTRAA A42Q M6E 20009 11€

Table 7. Test results of concrete containing expansive

additive

IT:)-(panswe Slump | Air content Compressive

additive content strength (kgf/cm®)
(cm) (%)

(%) 7 days | 28 days

0 175 3.6 434 615

10 17 43 453 672

15 13 5.0 442 648

20 8 6.2 402 598
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Fig. 1. Relations between length change and curing age
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Photo 1. Photograph of spot view
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Table 8. Batch plant and site
Batch plant Site
Item Data Average Data Average Target
number number
Slump (em) | 8 165 8 15 15+2.5cm
Air (%) 8 47 8 43 | 45%15%
Temp. (C) 8 27 8 27 -
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Fig. 3. Length change of non-shrinkage high
strength concrete
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