
 

 

 

Abstract—This paper addresses the issues and technique 

predicting increasing cement strength using Data Mining Techniques. 

Data mining means the efficient discovery of previously unknown 

patterns in large databases. By analyzing the database information we 

can anticipate these changes. This paper aims at predicting a 

proposed data mining solution that can be used for increasing cement 

strength. In this research aiming at  predicting cement strength, data  

mining techniques of artificial  neural network (ANN) ,feature 

selection , and regression, were used which surveyed on cement 

strength in target. 
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I. INTRODUCTION 

Y tremendous growth in data and databases has spawned 

a pressing need for new techniques and tools that can 

intelligently and automatically transform data into useful 

information and knowledge.[1] Data mining is a process of 

extracting implicit, previously unknown, but potentially useful 

information and knowledge from a large quantity of 

incomplete, noisy, ambiguous and random data in the practical 

application.[2] Portland cement is by far the most common 

type of cement in general use around the world. This cement is 

made by heating limestone (calcium carbonate) with small 

quantities of other materials (such as clay) to 1450 °C in a 

kiln, in a process known as calcination, whereby a molecule of 

carbon dioxide is liberated from the calcium carbonate to form 

calcium oxide, or quicklime, which is then blended with the 

other materials that have been included in the mix. The 

resulting hard substance, called 'clinker', is then ground with a 

small amount of gypsum into a powder to make 'Ordinary 

Portland Cement', the most commonly used type of cement 

(often referred to as OPC). Portland cement is a basic 

ingredient of concrete, mortar and most non-specialty grout. 

The most common use for Portland cement is in the production 

of concrete. Concrete is a composite material consisting of 

aggregate (gravel and sand), cement, and water. As a 

construction material, concrete can be cast in almost any shape 

desired, and once hardened, can become a structural (load  
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bearing) element. Portland cement may be grey or white.[3] 

Some of the materials used are clay, shale, sand, iron ore, 

bauxite, fly ash, and slag. Typical values are 320–380 

m2·kg−1 for general purpose cements, and 450–650 m2·kg−1 

for "rapid hardening" cements. The cement is conveyed by belt 

or powder pump to a silo for storage.[4] . By using of data 

mining software, the analysts tried their best to find the 

variable relation among too many roistered data. In this 

research, we tried to choose an advisable model for problem 

solving by using data mining instruments. 

II. BACKGROUND 
 

(Bentz ET. Al) presented a method for estimation and 

physical properties specialty and also cement resistance .This 

theory has formed based on cement’s physical, mineralogical, 

and chemical properties registration by using electronic 

microscopes, then, image analysis by adopting mathematical 

models for Hydration syntactic forecasting, condensation, 

setting time, pressure resistance etc.[5] 

(Kelis et al in 2005) presented the cement paste volume 

effect and water value on concrete pressure resistance in a 

water to cement ratio of 4 3.10, 4.10, 5.10, 6.10 and water 

values 140, 180, 220, and 260 liters on m3. Of course, they 

used of super lubricant or polycarboxylate for suitable 

lubrication in some compounds.[6] 

III. BASIC CONCEPTS 

Concrete is a composite material composed mainly of water, 

aggregate, and cement. Often, additives and reinforcements are 

included in the mixture to achieve the desired physical 

properties of the finished material. When these ingredients are 

mixed together, they form a fluid mass that is easily molded 

into shape. Over time, the cement forms a hard matrix which 

binds the rest of the ingredients together into a durable stone-

like material with many uses.[7] 

IV. WHAT IS DATA MINING  

The development of Information Technology has generated 

large amount of databases and huge data in various areas. The 

research in databases and information technology has given 

rise to an approach to store and manipulate this precious data 

for further decision making. Data mining is a process of 

extraction of useful information and patterns from huge data. It 

is also called as knowledge discovery process, knowledge 
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mining from data, knowledge extraction or data /pattern 

analysis. 
 

Three steps involved are 

 

 

 
 

Exploration: In the first step of data exploration data is 

cleaned and transformed into another form, and important 

variables and then nature of data based on the problem are 

determined. 

Pattern Identification: Once data is explored, refined and 

defined for the specific variables the second step is to form 

pattern identification. Identify and choose the patterns which 

make the best prediction.[8] 

V.  DATA MINING TECHNOLOGIES 

The analytical techniques used in data mining are often 

well-known mathematical algorithms and techniques. What is 

new is the application of those techniques to general business 

problems made possible by the increased availability of data, 

and inexpensive storage and processing power. Also, the use 

of graphical interface has led to tools becoming available that 

business experts can easily use. Some of the tools used for data 

mining are: Artificial neural networks – Nonlinear predictive 

models that learn through training and resemble biological 

neural networks in structure.  

Decision trees – Tree-shaped structures that represent sets of 

decisions. These decisions generate rules for the classification 

of a dataset.  

Rule induction – The extraction of useful if-then rules from 

databases on statistical significance.[9]  

VI. PREDICTIVE MODELLING 

Usually, data mining tasks can be categorized into either 

prediction or description .[10] Descriptive mining techniques 

are Clustering, Association Rule Mining(ARM) and sequential 

pattern mining. [11]The predictive mining techniques are 

Classification, Regression and Deviation detection .[12] One 

of the most-used subfield of data mining is predictive 

modeling which is a combination of statistics, machine 

learning, database techniques, pattern recognition, and 

optimization techniques. Predictive modelling is a process 

used in predictive analytics to create a statistical model of 

future behavior. Therefore, more complex techniques (e.g., 

logistic regression, decision trees, or neural nets) may be 

necessary to forecast future values. The same model types can 

often be used for both regression and classification. For 

example the CART (Classification and Regression Tree) 

decision tree algorithm can be used to build both classification 

trees (to classify categorical response variables) and regression 

trees (to forecast continuous response variables). Neural 

networks too can create both classification and regression 

models.[9] A feature selection algorithm can be seen as the 

combination of a search technique for proposing new feature 

subsets, along with an evaluation measure which scores the 

different feature subsets. The simplest algorithm is to test each 

possible subset of features finding the one which minimizes 

the error rate. This is an exhaustive search of the space, and is 

computationally intractable for all but the smallest of feature 

sets. The choice of evaluation metric heavily influences the 

algorithm, and it is these evaluation metrics which distinguish 

between the three main categories of feature selection 

algorithms: wrappers, filters and embedded methods.[13] 

VII. RESEARCH METHOD 

The aim of this research is finding a basic variable in 

cement strength; therefore, relative data were extracted from 

quality control department in lab at the cement factory in a 

work year. In this research, we utilized data mining .The first 

step in project starting is data preparing. With regard to the 

fact that preparing is the most basic and active step of data 

mining, if the preparing is done properly, the remaining of the 

research will be completed without any difficulty, and the error 

rate is reduced. In general, 19 variables were examined against 

cement’s 28-day strength, and measured in 244 work days', 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Paper method 

 

Feature selection is a term commonly used in data mining to 

describe the tools and techniques available for reducing inputs 

to a manageable size for processing and analysis. Feature 

selection implies not only cardinality reduction, which means 

imposing an arbitrary or predefined cutoff on the number of 

attributes that can be considered when building a model, but 

also the choice of attributes, meaning that either the analyst or 

the modeling tool actively selects or discards attributes based 

on their usefulness for analysis. 
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TABLE 1 

FEATURE SELECTION RESULT 

Rank Field Importance Value

1 Blain Cm2/gr 0 1

3 Mesh (170) 0 1

4 Init min 0 0.999996902

5 sio2% 0 0.999985578

6 Final min 0 0.999979959

7 MgO % 0 0.999843997

8 SM 0 0.993259864

9 CaO % 1 0.948621795

10 Al203% 1 0.937370038

11 C3A 1 0.916004606

12 AM 2 0.899270785

13 loss% 2 0.865505836

14 C4AF 2 0.743959764

15 C3S 2 0.743926446

16 Fe203 % 2 0.722949098

17 S03 % 2 0.605671485

18 C2S 2 0.4922691

19 LSF 2 0.319770824

20 Free CaO % 2 0.185322553  

VIII.  FEATURE SELECTION_ NEURAL NETWORK 

After using feature selection, neural model was developed. 

Neural networks predict a categorical target based on one or 

more predictors by finding unknown and possibly complex 

patterns in the data. 

 Target: 28 days 

 Prediction inputs: the parameters shown in table 2 

 Neural networks models: Classification  

 Hidden layers: Automatically compute number of 

units 

 Replicate results: true 

 Records used in training: 244 

 Application :IBM SPSS modeler 14 

 
  TABLE II 

 RESULTS FOR OUTPUT FIELD 28 DAY 

Minimum Error -44.832
Maximum Error 41.883
Mean Error 0.971
Mean Absolute Error 15.425
Standard Deviation 18.728
Linear Correlation 0.892
Occurrences 244  

 

The Initial value Training model was used to obtain the 

initial weights. The mean absolute error (MAE) at 15.42% in 

the classification Training improves cement strength and the 

output resistance. 

 

 
Fig. 2 Importance input 

 

The importance factors in this model as shown in fig 2. 

 

 
Fig. 3 Actual and training models 

 

 As the figure shows, predicted model is better than actual 

model. For example, at the point of tenth increased more than 

20 units. 

IX. FEATURE SELECTION _REGRESSION 

Using of this method, as one of the most important methods 

adopted in statistical analysis for determination of data, 

correlation coefficient, and also correlation rates or non-relate 

by the outgoing variables. Firstly, in this research we used 

mini tab software for regression.  

By virtue of achieved quantities, the regression confidence 

was not on admissible limit, but the achieved result presents 2 

factors similar to what maintained by Blain, Mesh, and Slag, 

which play the main role in cement resistance; Therefore, we 

can pay attention to this point on next models. The results of 

regression in IBM modeler are as follows: 
 

TABLE III 

 RESULTS FOR OUTPUT FIELD 28 DAYS 

Minimum Error -67.026

Maximum Error 80.414

Mean Error 0

Mean Absolute Error 21.557

Standard Deviation 26.791

Linear Correlation 0.752

Occurrences 244  
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As the data are elected in nominal type and the achieved 

error is 22.43%, by considering that this model does not have 

any scientific justification, as mentioned in above points, this 

method has failed. 

 

 
Fig. 3 Actual and training models 

 

At the point of tenth increased  about 50 units.  

X.  RESULT 

The Conceptual result Forecasting of cement resistance 

against 19 effective variables using feature neural network and 

feature regression models, neural network model could be used 

as an effective instrument in industry and production increase. 
 

• Blaine is effective in increasing the cement strength 

(about 57%)  

• Reduction of calcium oxide (18%) will increase the 

strength of cement.  

• Increases in Silicon oxide (about 20%) increases the 

strength of cement provided that the Blaine and the mesh are 

also declined 

REFERENCES   

[1] Fayyad, U.M., G. Piatetsky-Shapiro, and P. Smyth, Data Mining to 

Knowledge Discovery: an Overview. Advances in Knowledge Discovery 

and Data Mining, 1996: p. 1-34. 

[2] J.W.Han and M.Kamber, Data Mining Concepts and Techniques, in 

China Machine Press2006: Beijing. 

[3] Robert, G. and M. Blezard, The History of Calcareous Cements, in 

Leaʼs chemistry of cement and concrete. 2004, elsiver Amsterdam. p. 

1_24. 

[4] Venkatesh, B.D. and S. Nateshan, Investigations on silica fume 

concrete. The Indian concrete sep 2004: p. 57_60. 

[5] elaty, M.a.a.A., Compressive strength prediction of Portland cement 

concrete with age using a new model. HBRC Journal, 2013. 

[6] Amudhavalli, N.K. and J. Mathew, EFFECT OF SILICA FUME ON 

STRENGTH AND DURABILITY PARAMETERS OF CONCRETE. 

International Journal of Engineering Sciences & Emerging 

Technologies, August 2012. 3(1): p. 28_35. 

[7] Zongjin, L., Advanced concrete technology, 2011. 

[8] Mikut, et al., Data Mining Tools. Data Mining and Knowledge 

Discovery, 2011)(1): p. 431_445. 

[9] Perzyk, m., et al., comprarion in applications to process fault diagnosis. 

information sience, 2013: p. 1_13. 

[10] Tesema, T.B., A. Abraham, and C. Grosan, Rule Mining And 

Classification of Road Traffic Accidents Using Adaptive Regression 

Trees. On Simulation, 2008. 6. 

[11] Thotappa, C., K. Ravindranath, and Data mining Aided Proficient 

approach for optimal inventory control in supply chain management. 

International Journal of Computer Science and Information Security, 

2010. 8(2). 

[12] S.Shankar and T.Purusothaman, Utility Sentient Frequent Itemset 

Mining and Association Rule Mining: A Literature Survey and 

Comparative Study. International Journal of Soft Computing 

Applications, 2009(4): p. 81_95. 

[13] Guyon, I., Elisseeff, and André, An Introduction to Variable and Feature 

Selection. JMLR 3, 2003. 

  

 

International Conference Data Mining, Civil and Mechanical Engineering (ICDMCME’2015) Feb. 1-2, 2015 Bali (Indonesia)

http://dx.doi.org/10.15242/IIE.E0215027 73




