List of Tables

1.1
1.2
1.3
14
1.5
1.6

2.1
2.2
2.3
24

3.1
3.2
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.13

3.14

3.15

3.16

3.17

4.1

Overview of some of industrial wastes generated worldwide and in India 3

Major chemical composition of industrial wastes . . . ... ... .. 4
Chemical composition of red mud generated in different alumina plant 7
Patents awarded on recovery/extraction of metals from red mud . . . 14
Previous studies on environmental and agronomic applications . . . . 17

Studies on application of design of experiment in engineering problems 25

Physical and geotechnical properties of red mud . . . . . ... .. .. 33
Chemical properties of red mud and lime . . . . . . .. ... ... .. 34
Summaries of factors and their ranges selected for the study . . . . . 37
Summary of various design of experiment methods . . . . . . . .. .. 39
Summaries of various parameters and their ranges . . . . . . . . .. 67
Method for optimize the exponent . . . . . . . . ... ... ... .. 83

Experimental levels of independent variables for different correlations 90
Design matrix of input and response of FCC and BB design methods 91
Summary of various predictive model based on different DOE methods 92

ANOV A results for FCC design . . . . . . ... .. ... ... .... 93
ANOV A results for BBdesign. . . . . . ... ... .. ... ..... 93
Codification of proposed predictive equations . . . . . . .. ... ... 95
Statistical performance indices of different predictive models . . . . . 96

Correlation matrix between the dependent and independent variables 99
Experimental levels of independent variables for different correlations

for wetting and drying study . . . . . . ... ... L 101
Design matrix of input and response of FCC design methods using ¥
as fundamental parameter for wetting drying studies . . . . . . . .. 102
Design matrix of input and response of FCC design methods using
Liv as fundamental parameter for wetting-drying study . . . . .. .. 103
Optimized results for application in pavement layers based on study
typeEand F . . ... 109
Results of leachate test of red mud with and without treatment . . . 110

Range of input and output parameters with descriptive statistics con-
sidered for conventional design approach . . . . . .. ... ... ... 114

xx1



List of Tables xxii

4.2 Range of the input parameters in terms of coded and actual factors . 115
4.3 Design matrix of input and response based on experimental designed
approach . . . . . ..o 116
4.4  Statistical performance for the conventional designed experimental
data sets in UCS based on conventional and response surface method-

ology designed ANN models . . . . .. ... ... ... ... ..... 121
4.5 Final connection weights and biases based on conventional designed

ANN . 122
4.6 Final connection weights and biases based on central composite de-

signed ANN . . . . . .. L 122
4.7 Final connection weights and biases based on Box-Behnken designed

ANN model . . . . . . .. 122
5.1 Minimum unconfined compressive strength (¢,) criteria for lime sta-

bilized soil in pavement layers . . . . . . . . ... ... ... ... 130
5.2 Red mud-lime mix suitable for pavement layers . . . . ... ... .. 131
5.3 Mix compositions using for preparation of unfired brick . . . . . . .. 133
5.4 Selection of stabilized red mud mix for use in pavement . . . . . .. 135

A.1 Data sets of UCS results based on conventional designed approach . . 178

B.1 Design matrix of input and response of FCC and BB design methods

formodel type B . . . . . . .. 184
B.2 Summary of various predictive model based on FCC and BB design

formodel type B . . . . . . ... 185
B.3 ANOV A results for FCC design formodel B . . . . . ... ... ... 185
B.4 ANOV A results for BB design for model B. . . . . . ... ... ... 186
B.5 Design matrix of input and response of FCC and BB design methods

for model type C . . . . . . ... 186
B.6 Summary of various predictive model based on FCC and BB design

for model type C . . . . . . ... 187
B.7 ANOV A results for FCC design for model C . . . . . .. . ... ... 187
B.8 ANOV A results for BB design for model C . . . . . ... ... ... 188
B.9 Design matrix of input and response for split tensile strength based

on FCCDB and FCCDC' . . . .. ... ... ... ... ..... 188
B.10 ANOV A results for split tensile strength based model FCCDB . . . 189

B.11 ANOV A results for BB design for model FCCDC' . . ... ... .. 189



