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Abstract
Concrete is cheap, easy to deal with, and the quality is satisfactory. Also, it is one of the easiest materials to get
because chemical composition of cement is similar to chemical composition of surface. On the other hand, it is so
vulnerable to transform because of weak binding capacity and low binding energy that it produces cracks. Cracks
decline durability, usability, safety of structures and damage exterior. In order to decline drying shrinkage crack, this

study used shrinkage reducing typed Superplasticizer, which is combination of

and water-reducing agent for

convenience, different with existing study using AE agent, water-reducing agent, shrinkage reducing agent,.
Considering SRS field application possibility, this study planned to mix concrete and mortar generally used in
ready-mixed concrete company and did basic experiment depending on a change of SRS content ratio and admixture.
Based on the experiment result. It is judged that SRS admixture 2% is proper ratio when Given the intensity and
length change. Also mass combination will conduct follow-up studies.
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An Experimental Study on Durability of Mortar and Concrete using Shrinkage reducing typed Superplasticizer

Table 1. Design of experiments

Factors considered

ltems tested

W/B(%) B:S Binder type SRS(%) Fresh Mortar Hardened Mortar
-OPC:FA:BS = 100:0:0 )
+ Compressive strength
-OPC:FA:BS = 90:10:0 * Table flow (3, 7, 28, 91days)
50 1:3 0,123
-OPC:FA:BS = 80:10:10 * Setting time * Length change
(~91day)
-OPC:FABS = 70:10:20
Table 2. Mix proportion of mortar
ID Item ) B:S ) o) . . . L . "
° ° ° W C BS FA S SRS
1 OPC 0 243 486 - - 1458 0
2 OsS1 1 243 486 - - 1458 7
3 0s2 2 243 486 - - 1458 15
4 0OS3 3 243 486 - - 1458 22
5 F10 0 243 438 - 49 1441 0
6 F10S1 1 243 438 - 49 1441 7
7 F10S2 2 243 438 - 49 1441 15
8 F10S3 3 243 438 - 49 1441 22
50 1:3 40
9 F10B10 0 243 389 49 49 1437 0
10 F10B10S1 1 243 389 49 49 1437 7
11 F10B10S2 2 243 389 49 49 1437 15
12 F10B10S3 3 243 389 49 49 1437 22
13 F10B20 0 243 340 97 49 1434
14 F10B20S1 1 243 340 97 49 1434
15 F10B20S2 2 243 340 97 49 1434 15
16 F10B20S3 243 340 97 49 1434 22

W*: Water C: Cement, FA: Fly ash BS: Blast Furnace Slag, S: Sand, SRS: Superplasticizer with Shrinkage
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Table 3. Design of experiments

Factors Considered ltems tested
W/B S/a Air W Slump( FA BS SRS Fresh Hardened concrete
(%) (%) (%) (kg/m*) mm) (%) (%) (%) concrete
0 * Compressivestrength
0 0 1 (3, 7, 28 days)
5 -Slump * splitting tensile strength
50 43 45+15 160 120+25 (7, 28days)
0 -Air content * Lengthchange(~ 56day)
10 20 1 * dry shrinkage crack in
2 concrete
Table 4. Mixture proportion of concrete
o o WB  Sha Air W Absolute volume( ¢ /m*) Unit weight (kg/m*) SRS
(%) (%) (%) (kg/m) C BS FA S G C BS FA S G (B*w.%)
1 OPC 105 - - 298 395 330 - - 772 1036 0
2 0S1 105 - - 298 395 330 - - 772 1036 1
3 082 105 - - 298 395 330 - - 772 1036 2
50 43 45%15 160
4 F10B20 71 22 15 296 392 224 64 33 766 1026 0
5  F10B20St 71 22 15 296 392 224 64 33 766 1026 1
6  F10B20S2 71 22 15 296 392 224 64 33 766 1026 2
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An Experimental Study on Durability of Mortar and Concrete using Shrinkage reducing typed Superplasticizer

3.1 21X

Table ZR|kS. EElE EAS
el Zlolt} HolE E2= FAQF BSO| 2|8 & - Fof
ue} 2= el Zjol7t nlHlsigitt, SRSE EUeh HiRkE
E}= OPC, FA10, FA10BS10, FA10BS20 402 9=4
o] F7Fl= 7ok UEih

Table 5. Test result of fresh mortar

SRS Table Setting Time
Item ) flow (hr.)
(mm) Initial Final
0 121.85 5 6.6
1 134.1 53 6.8
oPC 2 135.15 6.7 89
3 138.25 86 10.3
0 120.15 5.1 6.7
1 137.65 55 7.2
F10 2 159.3 71 9.8
3 187.7 88 1.2
0 118.35 44 6.7
1 1454 6.1 7.3
F10B10 2 166.05 84 10.9
3 186.4 12 14.9
0 124 43 6.8
1 132.6 6.3 8
F10820 2 157.4 88 1.3
3 1875 12.8 15.7
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