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Abstract 

Under the concept of "Industry 4.0", production processes will be pushed to be increasingly interconnected, 
information based on a real time basis and, necessarily, much more efficient. In this context, capacity optimization 
goes beyond the traditional aim of capacity maximization, contributing also for organization’s profitability and value. 
Indeed, lean management and continuous improvement approaches suggest capacity optimization instead of 
maximization. The study of capacity optimization and costing models is an important research topic that deserves 
contributions from both the practical and theoretical perspectives. This paper presents and discusses a mathematical 
model for capacity management based on different costing models (ABC and TDABC). A generic model has been 
developed and it was used to analyze idle capacity and to design strategies towards the maximization of organization’s 
value. The trade-off capacity maximization vs operational efficiency is highlighted and it is shown that capacity 
optimization might hide operational inefficiency.  
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Peer-review under responsibility of the scientific committee of the Manufacturing Engineering Society International Conference 
2017. 

Keywords: Cost Models; ABC; TDABC; Capacity Management; Idle Capacity; Operational Efficiency 

1. Introduction 

The cost of idle capacity is a fundamental information for companies and their management of extreme importance 
in modern production systems. In general, it is defined as unused capacity or production potential and can be measured 
in several ways: tons of production, available hours of manufacturing, etc. The management of the idle capacity 
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Abstract

The mixing binders based on construction cement have a reduced impact on the environment and allow the recycling of some 
artificial byproducts resulted from burning in the energetic industry, coals burning or natural such as volcanic tuffs with great 
resources in Romania. The paper presents the results of the research from the Building materials discipline from Faculty of Civil 
Engineering and Building Services from Iassy, Romania on the using of the industrial byproducts in construction field. The 
characteristics of the cement - thermal power plant ash mixtures in the fresh state and, as well for the final hardened state, where 
analyzed.
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1. Introduction

The actual Norms regarding the great energy consumption and great noxes releasing in the atmosphere 
manufacturing processes, phenomenons that are specific for cement industry, make necessary, in a significant way, 
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to introduce consumption methods based on significant reducing of the clinker amount [1,2]. The solution of the 
clinker amount’s reducing and its replacing with different admixtures types, such as slag and thermal power plant 
ash, but in proportion of 80-85%, even is nor very new, is less used and is referring to the mixed binders based on 
cement.

The advantage of the mixed binder’s based on cement using is answering to the exigencies referring to the energy 
consumption and noxes releasing from the manufacturing process and, in the same time, is favoring the introduction 
in the binder’s composition of some residual products [2,3]. The introduction of some residual materials (such as are 
presented above) represents a society desire, because is resolving the toxic residual products depositing issue, that 
has a great complexity and which resolving solution supposes important financial efforts [4].

The theory regarding the utilization of the mixed binders and great slag or ash admixture proportions is showing 
that the using of these binders is limited to the realization of some low strength simple or reinforced concrete 
elements, more or less function of the admixture and the admixture’s type, but presenting structural sustainability 
characteristics corresponding to some usual concretes [5].

So, it have to be mentioned that:

• The strengths of the obtained binder have low values.
• The structural and sustainability characteristics are corresponding to the composites with usual cements.

From the practical activity point of view, in the conditions when the implementation in production of these is 
wished, certainly the mechanical strengths level has to be increase (unless the compression strength) and, in the same 
time, the compactness improvement by additives utilization and by the completing of the granularity curve with fine 
part is necessary.

2. Research program

In this research, taking into account that different solutions regarding the binders’ improvements are analyzed, the 
following are proposed:

• The matrix where the binder will be introduced to be almost similar with the polygranular quartzeous sand from 
the plastic mortars, so an aggregate having the maxim dimension of 4 mm (not 2 as in plastic mortar’s case) will 
be used. The amounts of the sorts are:

0,00 – 0,50 mm – 150g
0,50 – 1,00 mm – 300g
1,00 – 2,00 mm – 450g
2,00 – 4,00 mm – 450g

• The cement dosage – 450g
• W/C ratio – 0,50

A cement – ash type mixed binder is used having the following proportions:

• Unitary cement of type CEM I / 42,5 N – 15% or 20%
• Thermal power plant ash collected by wet process – 85% or 80%

The thermal power plant ash represents a hydraulic admixture, so it will manifest a hydraulic character only in the 
presence of the activator, which in this case is represented by the calcium ion from the cement and by reaction with 
it will form reaction products presenting a hydraulic character.

The reduced mechanical strengths and the great porosity are representing the reasons that in this study, in certain 
proportions, the ultrafine silica (UFS) was introduced in the mixture, which, as studied and known reactive powder 
[5,6], can contribute to the mechanical strengths increasing and, in the same time to have a favorable effect regarding 
the improvement of the mixture’s compactness.
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