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Objective Optimization Study of New Hydrophilic Rubber Composite Cement Concrete based on RSM
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Abstract: The design of rubber concrete ratio is important for its performance and lifetime. Based on the Box — Behnken central
combination design of response surface method, a new hydrophilic rubber is used to optimize the ratio of hydrophilic rubber composite
cement concrete with cement, fly ash and hydrophilic rubber admixture as influencing factors, and a prediction model is established with
response values. The results show that the 28d flexural tensile strength values of cement, fly ash and hydrophilic rubber are the largest
when the amounts of cement, fly ash and hydrophilic rubber are 360 kg/m*, 65 kg/m’ and 50 kg/m’ respectively, and the prediction
model is well adapted; the interaction of cement, fly ash and hydrophilic rubber is obvious, and the effects of the three on the flexural
strength of concrete are in the order of hydrophilic rubber the amount of cement, and fly ash. The conclusion of the study can provide a
reference for the design of the ratio of hydrophilic rubber composite concrete.
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Table 1 Basic performance indicators of rubber aggregate

NN SEBRIRE  Zeta WA HETREE Fefnfa
LIRS /um /mv / (kg/m*) /°
50 H 330 -38.04 615.2 0
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Fig. 1 Basic morphology of hydrophilic rubber
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Table 2 Basic concrete ratio / (kg/m?)
BB R AURR I3 Kt e
460 1178 633 179 0.39
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Table 3 Codes and levels of experimental influences

mE RWEE AT
-1 0 1
X OPC ( kg/m3 ) 330 360 390
Y FA (kg/m’®) 50 65 80
z HRA (kg/m?) 50 85 120
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Table 4 Experimental center combination design scheme and results

bAS Wi 157 48 b
AL oPC FA HR 28d HUA LR
(kg/m?) (kg/m*) (kg/m*) (MPa)

1 360 65 85 5.98
2 360 65 - 85 6.47
3 360 50 50 6.24
4 390 65 50 6.05
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5 360 65 85 6.50
6 360 80 50 6. 14
7 390 65 120 5.00
8 360 80 120 4.70
9 360 65 85 6. 30
10 330 65 120 4.20
11 330 80 85 4. 40
12 330 50 85 4.57
13 330 65 50 6. 47
14 360 65 85 5.88
15 360 50 120 4.30
16 390 50 85 5.10
17 390 80 85 5.42
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Table 5 Results of statistical analysis of model regression errors
PrifE2E R? Adj. R?  Pred R?
0.2658  0.9567  0.9009 0.7117

Adeq. precision C. V. %
11. 2070 4.82
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Table 6 Response surface model ANOVA results

il A ¥r F-value

SR

p-value

s 10.92 9 1.21 17.17 0. 0006
X 0. 4656 1 0. 4656 6.59 0. 0372
Y 0. 0253 1 0. 0253 0.3582  0.5684
Y/ 5.61 1 5.61 79.40  <0.0001
XY 0. 0600 1 0.0600  0.8494  0.3874
X7 0.3721 1 0.3721 5.27 0. 0554
YZ 0. 0625 1 0. 0625 0.8844  0.3783
X2 1.69 1 1.69 23.97 0.0018
y? 2.18 1 2.18 30. 82 0. 0009
72 0.1102 1 0.1102 1.56 0. 2520
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Fig.2 Curve of the effect of factors near the center
point on 28 d flexural tensile strength
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Fig. 3 Response surface of the interaction between factor X and Y
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Fig.4 Factor X and Z interaction response surface
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Fig.5 Response surface of the interaction of factors Y and Z on flexural strength
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Table 7 Prediction and validation experimental results

T SN RE (%)
6. 54 6. 85 4.75
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