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Effects of the Water Reducing Agent on the Concrete
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Summary

A study on the effect of water reducing agent on the various characteristics of concrete
has been conducted. The experimental results of the study are summarized as follows.
1. Slump test for the concrete added water reducing setretarding agent in proper quantity

have been conducted. According to the test result, the decreasing rate of slump value

become bigger than plain concrete with increase of the unit weight of cement and
elapse of time

2. In case the proper quantity content of maximum compressive strength in Fig. 5 of
water reducing set retarding agent is added, unit weight of water is decreased about
15% or so as compared with plain concrete. with the increase of water reducing set
acclerating agent content unit weight of water is decrcased much more. And other
hand, amount of air entraining shows the increasing tendency with the increase of
water reducing agent content.

3. The adding rate of water reducing agent which produce maximum strength shows
that WR-CH and WR-SA which is water reducing set-starding agent is 0.2% and
WR-CO is 0.5% and that WS-PO which is water reducing set accelerating agent is
0.5

4. Compressive strength of the concrete made of sulfate resistant cement shows less
than the strength of normal portland cement at initial strength but the strength of
both cement shows almost same at curing age of 28 days.

5. when proper quantity of water reducing set retarding agent is used, boned strength
is increased about 15% at curing age of 28days.

6. According to the result of durability test, dynamic young’s mudulus of elasticity at
plain concrete is decreased about 50% as compared with initial step at 300 cycle of
freezing and thawing after curing age of days. on the contarary the concrete used
water reducing agent is decreased less than 7%.
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Table-1. Physical properties of Cement used

Setting time

| | Compressive strength

Ltem Speclfic Fineness soundness ( (kg /cm?)
gravity | Initial Final | Blaines |auto clave o,
o _ (min) l(hrs:min) (cm?/g) (%) ! 3days 1 7days l28days
Normal portland cement ‘ 3.14 ] 165 [ 5:55 ; 2960 J 0.25 ’ 139 ' 206 |
Sulfate resistant cement ] 3.14 I 270 ! ‘

7:10 ‘ 3100 | 0.1 |

110 \ 180 |
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Table-2. Chemical component of cement used (%)

Item Sio, Mgo ALO, 0, Ca0 | Ig:loss |Insol resid
| J
Normal portland cement ) 21.5 ] 1.62 J 3.70 ) 5.25 1 380 | 621 | 1.83 J 0.20
Sulfate resistant czment | 221 ’ 3.54 i 4,60 ] 4,30 }62.79 1.34 | 0.22
2) B# o ol g9 HWE Hfie Fig 13 Zon HERY
FHME EIA REE Zd9d A2e FHEEY e Table-35} 7},
Table-2. Fhysical properties of fine & coarse aggregate used
. specific Atsorption | Fineness | Unit Abrasion | Soundness organic
Item . .
gravity (%) ] modulus |weight(t/m?)] ratio(%) | (%) impurity
Fine agg. 1 2.63 l 2.¢C0 ‘ 2.60 | 1.57 ’ i 2.59 } good
Coarse agg. | 2.68 | ] 7.1 1 167 | 325 l 1.05 | good
3N HE M
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Fig. 1. Graduation curve of fine & course
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Table-4. Mechanical properties of steel bar

| iYielding|Tensile |[Elongat-
Classification %Szfr?/cz§d|poxnt 1strength|1on

(kg /mm?)i(kg/mm?) (%)
Deformed bar‘ D-19 ( 31.4 | 40.8 f 33.3

4) B
EWHEE WAGEIER D WR-CO, WR-CH, WR-SA.
5 3EESH FUKRERQ WS-POE EASA o

aggregate ol 5 RFMe] ke Table-5sl 7w},
Table-5. Character of water reducing
T Itom | s
e The principal . ipr .
class: — [ Type in gredivet form of material |specific gravity
WR-CO f ;‘;"t‘;‘;ﬁi;‘;d‘;g?riset' \ Ligno sulphonates ] dark brown liquid l 1.2
poly oxethylene [ .
WR-CH 1 7 [ Alkyl. Arylethor | red brown liquid ; 1.12
WR-SA 1 I i Lignin sulfan 1 light roass powder i 1.15
WS-PO i :;ig:az;nd;(:;gnzﬂ 4‘ 1 . light brown powder [ 1.02
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Table~6. Design of mix proportion in concrete

Item ] | | ioh . B
Cement| Admix [ W/C | Slump Air ‘ S/A ;‘____Welg t per unit (kg/m?) -
a ) 9, 9, i 9, i
Classi (eg/m) (%) (%) (cm) (%) (% ) I Water | Sand ' Gravel
‘ 65 9.5 1.6 , 195
Pl | 300 0 60 7.5 g | 41 178 765 1130
| - 55 3.0 | 2.1 | 165
0.1 543 8 2.7 163 |
WR-CO 300 0.2 5271 7.5 3.8 4 158 765 1130
0.5 | 49.3| 7.5 4.3 148
0.1 55 [ 7 1 2.4 | 165
WR-CH 300 | 0.2 53 7.5 | 3.5 M 159 765 | 1130
o5 | 483! 7.5 | 45 145 |
0.1 55,3 | 8 3.1 l 1646 | :
WR-SA 30 | 0.2 | 52 7.5 | 3.5 " 157 1 765 | 1130
0.5 9.7 7 4.0 149 .
0.1 57.5| 7.5 3.2 172
WS-PO 300 0.5 52.3| 8 4.3 M 157 765 1130
| 1 47,71 7.5 4.9 ! 143
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