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ABSTRACT

Recently, The sludge water of ready mixed concrete has been investigated because of environmental
pollution and disposal cost. So, sludge water is partially reused as mixing water. However, if sludge water is
reused too much that would influence the quality of concrete. KS specification limits the amount of sludge
content up to 3% of cement weight. In this study, the effect of ready mixed concrete sludge on the
characteristics of concrete is compared to raise the reuse ratio of sludge of ready mixed concrete. According
to this experiment results, as blending ratio of re-mi-con sludge increases, workability is decreases. However,
the sludge of ready mixed concrete water have a positive effect on the strength development. The drying
shrinkage and the resistance of freezing and thawing have a minor effect.
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Table 1 Physical properties of aggregate

Item Specific .
Type gravity Absorption F.M.
Sand 2.59 1.01 2.65
Gravel 2.78 0.62 6.80

Table 2 Mix proportion concrete

S/a Unit weight(kg/m°)

WCele w]lc | s |a
40% 43 170 425 716 1022 | 0.01 0.5
50% 45 17251 345 776 1021 | 0.005 0.3
60% 46 172.5 238 815 1030 | 0.01 0.4

AE(%)|SP(%)

Table 3 Test variables

Item Content Detail

w/C Blending ratio of |40, 50, 60%
Curing period sludge of ready 7, 28, 91 days
Blending ratio mixed concrete 0, 3 5 8%

Table 4 KS F4009

(1) Quality : Test the quality of recycling water be
used of test method of KS specification. And it
show the lower part.

Iteam Quality
Cl- 150 ppm
difference of setting time within 40 minutes

of cement within 60 minutes

Compressive strength Over strength ratio of
ratio age 7 days and 28 days
(2) Limites of sludge contents : The amount of sludge
not exceced 3% of cement weight. But when
proportioning of ready mixed concrete, sludge
content not include weight of water.
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Fig. 1 Flow chart
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Table 5 Slump flow value of mortars 120

0 3 5 8 g

Flow (mm) 212 210 198 191 g 90
Percentage (%6) 113 111.4 99.7 92.2 £
o

£ 60
Table 6 Compressive strength of mortars (unit: MPa) 2
%3

Shudge content (%) | 0 3 5 8 £ 50
7day 29.8 30.0 30.9 30.5 3

28day 40.2 36.1 38.8 374 © 0

2 ZEEE ¢

oo0%

W

Tday

3%

Blending ratio (%)

>
rlo

Fig. 2 Relative strength ratio with blending ratio
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Table 7 Slump and air content of fresh concretes
B]endjng 0% 3% 5% 8%
ratio Slump Air content Slump Air content Slump Air content Slump Air content
W/C (cm) (%) (cm) (%) (cm) (%) (cm) (%)
0% 11.1 4.4 74 36 48 3.2 25 2.9
50 % 106 56 46 38 1.8 3.1 26 3.1
60 % 12.0 55 | 132 6 10.8 50 | 94 5.1
50 r H 50 50
5 /C = 403 A7) ~ W/C = 50% - 50%
g 40 AR gi@% @ 40 5 40 WAL
§ 30 é% g 30 7 £ 30
W /ii:\; & wh /,,3, l / @
% 20 ég 2 20 éé Z v 20
o AR - OO’ C
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Fig. 3 Comparison on compressive strength
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Table 8 Percentage of strength development(unit: %)

w/C 40 % 50 % 60 %
Blending ratio 0% 3% 5% 8% 0% 3% 5% 8% 0% 3% 5% 8%

28day | 111 111 115 115 125 127 131 139 138 140 141 140
9lday | 141 137 139 139 144 151 147 143 159 161 162 163
28day | 132 147 146 144 127 154 129 137 145 137 145 141

Compressive

Tension o1 day | 167 | 160 | 140 | 129 | 143 | 152 | 123 | 137 | 154 | 147 | 130 | 156
Measured value ACI CODE CEB-FIP CODE
1600 1000 1000
800 ” 800 f—rl o% | 800 0%
/(/({ .- 3% « .. =3Y
G g 5% B 5%
§ 600 . £ 600 — 8% © 600 - — 8%
g g E
1%] 1%} %]
k)] [4 - % [
2 400 o 400 e o 400
£ 2 e £ /
E 0% o o
£ - ow ow e Lo .
? 200 - 2;‘; S 200 R
— o
0 SR 0 : : 0 . .
0 20 40 60 80 100 0 20 4 60 80 100 0 20 40 60 80 100
Age {day) Age (day) Age (day)
(a) W/C 40 %
1000 1000 1000
/ 0%
800 G 800 e e a3y L 800 ] 59 H
< 600 S c 600 —— g% H < 600 5% 1
z y £ £ i
8 a0 | & a0 /’— & 400 e
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= [ e
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. . . {c) W/C 60 %
Fig. 5 Relation between shrinkage and time
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