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Plastic Shrinkage Cracking Reduction of Press Concrete
Using Admixtures in Basement
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Abstract In Korea, press concrete in basements is mainly applied using plain concrete. This system has
undesirable defects such as cracks caused by plastic shrinkage and irregular temperature distribution.
To solve this problem, metal lath and fibers have been used in the past. However, they have not been
effective in controlling cracks. This study analyzed the reduction of plastic shrinkage cracking for press
concrete using various admixtures in a basement has been. In the air contents test, the specimens with
various admixtures showed air contents similar to plain concrete (4.5+1.5%). The specimens using silica
fume, super plasticizer agent, and SBR showed higher compressive strength by about 10-15% than plain
concrete. Cracking decreased when the MC, super plasticizer, and SBR were added. When MC was used

in the concrete, the plastic shrinkage did not occur.
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Table 1. Mixing Design of Concrete
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Super- Aggregate
Specimen W/B Water | Cement MC SBR FA SF CSA lastici-zier (kg/m’)
P 0 | ke/m’) | (kg/m) | (ke/m) | (ke/m) | (ke/m’) | (kg/m?) | (kg/m) | 750005
(kg/m) Fine Coarse
Plain 328 - - - - - - 940 805
MC 328 0.115 - - - - - 940 805
SBR 279 - 49 - - - - 895 766
FA 0.55 180 262 - - 66 - - - 929 795
SF 312 - - - 16 - - 936 802
CSA 295 - - - - 33 - 938 804
SP 328 - - - - - 4.92 940 805
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Table 2. Experiment factor and assessment

Table 3. Chemical and Physical composition of Cement

W/B ratio 0.55 Type Type I Portland Cement
Slump(mm) 150+25 Fineness(cm?/g) 3,266
- 2
Air contents(%) 45+15 Density(cm’/g) 315
Experiment MC". SBR?, Si0, 20.71 CsS | 48.20
Factor Admixture type FAY, SF? AlLOs 5.56
5) 6)
Csa”, sp Chemical | Fe,05 | 3.03 GS | 23.00
- " Compound
Admixture content 0.35, 15, 20, 5, COI'ﬂD:)Sl ion Ca0 62.25 | composition
amount (%) 10, 1.5 (%) o
) CsA | 9.60
MgO | 3.40
Air content(Min) Initial
' — $05 | 250
Slump (Min) Initial C4AF | 920
—— Lol | 142
Assessment Plastic shrinkage Initial
(Day)
Compressive strength o
Ou) 3,7, 28 222 &M

1) MC: Methul Cellulose Polymer

2) SBR: Styrene Butadiene Rubber Polymer
3) FA: Fly Ash

4) SF: Silica Fume

5) CSA: Calcium SulfoAluminate Agent

6) SP: Super Plasticizer
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Table 4. Chemical and Physical Composition of

Aggregate
T Coarse Fine
ype Aggregate Aggregate
Maximum size of 2 5
aggregate (mm)
Fineness Modulus 6.8 2.85
Specific Gravity
2. 2.
(g/crm) 57 57
Absorption(%) 1.32 2.33
Bulk Density of
Aggregate (kg/ms) 1,700 1,750

223 HERASZA

£ AFo Arggt HEgAEZ A(Methyl Cellulose)=
2oy A7o FozN F2 ASLELHZ LS
HEE29} AHE 22} A& AFS H7ieto] ARE-
= Azolt} o]#st HEAEZ AL AHIES}; ZHo] A}
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Table 5. Physical properties of Methyl Cellulose Table 8. I(:Zhernical and Physical properties of Silica
ume
Type Color i;:éj{grs Density pH Fineness(cm?/g) 200,000
Density(g/cm’) 2.20
Powder White 0.5~8 1.55 7.1 SiO, 92.01
CaO 0.60
Chemical AlLO3 2.00
2.2.4 SBR(Styrene Butadience Rubber) ComIE;;ition P 0
H Yo A8t SBRE Styrened Butadiene ’ MgO 0.60
TURE sto] AxH S FEAR EH A7 F S0; -
7P dubH o= @o| ARG HE Zlolt). o] JA| AlHE K:0 -
o ARG Al 371918 9 At Qe AR gely
o] & Ao ARgstEen oo Higt 224 dde

2.2.7 CSA HEIH(Calcium SulfoAluminate Agent)
£ AF] AHEE CSA WA= HEE=E9F E37
EQ] FOuIR|E 95t 23 EL WA SIARA] A
HE, E1 st S3foHA =W EIYEY 5

Table 6.3} 2t}
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Table 6. Physical properties of SBR

. Viscosity Total E*O}’G]*: u(])bg'ol 1??1_'*3)4}‘]01 :&OE:L% -'4_1_9]( —6]"—‘: /\__
Type Color Density pH (cps) solid() . - -
AA QUct & Aol AHgE A E98 4E ¢
Liquid ‘1;}‘1’1?6 102 811 70 48.0 ofeta 242 Table 9.9F €.

Table 9. Chemical and Physical properties of CSA

2.2.5 Z2{0|0HA|

Fineness(cm?/g) 2,000
H Lo AFRE I E & ETo] A= ArE Density(g/cm?) 2.85
A 8 AR Qe Ao A lom A so: 5
CaO 10.7
J S sEarAAoA] A AL ARRSHATE Table Chemical ALOs 1.2
7.0 Helo] ojXI) Six % Beld B4 el TN [T e, 525
MgO 0.78
SOs 27.8
Table 7. Chemical and Physical properties of Fly Ash
K20 16.0
Fineness(cm?/g) 4,840
Density(g/cm?) 2.25 228 J_l_é;l% |7:'|'_J'\_x1|
SiO, 61.20 s _
Y o u qlo] A8 st Bap 5 TAS AAle
S 5 Soleare 29 4 glo] BYE Zole aTh 9]
composidion | V&9 0.62 of FEWAL AL & e Aot & Ao] A+
) Ca0 1.82 - ~
L — 85 4% AAAIE EeteEaARA ol te &
K,0 0.96 2% 542 Table 10.3} Zth
Ftc 3.72

Table 10. Physical properties of Superplasticizer

226 d2)7tE

Main Type Color Densit Chloride  Toxicit
B AT AT AR FES A2 U Bely  component P ’ '
Fran7t Qe 202 dEA glon, wagoldA A oo light 118
Polycarbon  Liquid brown +0.05 X X
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Fig. 1. Test Speciment of Plastic Shrinkage
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Table 11. Results of cracking time and crack width
Intial Max cracking width(mm)

Type crack
time | 1 | 2 | 31 4|5]|6)| 7|8
(week)

Plain 1 0.05/0.10]0.15]0.15] 0.15] 0.30 | 0.30 | 0.30

MC - -1 -1 -1T-1T-1T-1T-1T-

SBR 3 - - 10.04]0.05|0.05|0.05|0.05|0.05

FA 3 - - 10.04]/0.10/0.10]0.15]0.20 | 0.20

SF 2 - [0.05/0.10]0.15]0.15]0.15]0.20 | 0.20

CSA 1 0.25]0.45]0.45|1.00 | 1.00 | 1.00 | 1.00 | 1.00

SP 1 0.03 1 0.03 | 0.05] 0.05] 0.05] 0.05 0.05 | 0.05
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