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Introduction

Horizontal silos are built of concrete, provide storage at

considerably lower costs, and are adaptable to self feeding

Water:cement ratio is 0.53 l/kg and cement:sand:gravel mass ratio

is 1:2.2:3.7 (Lindley and Whitaker, 1996)

Reinforced concrete is obtained by adequately mixing in specific

proportions aggregates (gravel and sand), cement, and water
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Introduction
Objectives

The objective is to develop a tool to:

design concrete horizontal silos

compute the required amounts of construction materials

calculate capital investment and fixed, variable, and total costs
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An electronic spark map was developed using MS-Excel

Methodology

A mathematical model was developed to design horizontal silos

The mathematical model was then integrated into the spark map

Model validation was carried out using data of 4 horizontal silos

COV and σ were calculated

C# was used to develop a software via the spark map
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Figure 1: Concrete Horizontal Silo

Methodology
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Results and Discussion
Computer Software

Figure 3: Input data window of horizontal silo
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Results and Discussion
Computer Software

Figure 4: Output data window of horizontal silo

Figure 3: Input data window 

of horizontal silo
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COV ranges between 3.4% and 7.3%

The system’s accuracy is 98%

Results and Discussion
Validation and Evaluation

Table 1: Data of 4 concrete horizontal silos
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The spark map can be then instantly used to make calculations, and

to get automatically the results of the input settings

Most mathematical models can be developed as spark maps in

order to simplify their use for practical implementation

Spark map (semi-automatic system) → back diagram code of the

computer software (automatic system)

Conclusions
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Summary

The mathematical model is then integrated into the spark map

A mathematical model and a spark map were developed

A computer software was developed using C# language

Data of 4 concrete horizontal silos were used to carry out the

model validation and evaluation
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Perspective

Additional sub-models were developed:

Concrete Base

Forage Storage

Roof Materials & Structures

Water Consumption and Sources

Electricity Consumption and Sources

Farm Planning Milking Parlor Constructions

Manure Tanks

The main models were developed:

1. Design Model

2. Costs Calculation Model

Cooling System Biogas Plant Constructions

Expert System Configuration
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Thank 

You !
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