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4. CONCLUSIONS AND RECOMMEDATIONS
4.1 Conclusions 

The ANOVA and nonparametric techniques have been used to study the effect of selected variables on the wire breaks of the PCC Pipes at MRA. These variables include design, manufacture, environmental and operational variable, namely; wire diameter, wire wrapping, type of coating, and, soil density. Specifically, four independent variables were chosen in this study, which included soil height, wire wrapping, wire diameter, and type of coating. 
MRP pipes have been inspected since 2001 using several inspection techniques such as Remote Field Eddy Current/Transformer Coupling (RFEC/TC), Polar Wave (P-Wave) non-destructive electromagnetic techniques, and SoundPrint® acoustic monitoring technology.

The data were collected for each of the two parallel lines, namely; the SS line and TB line in the Sarir-Ajdabiya (SA) segment. The results of acoustic monitoring technique were collected from May 2001 until July 2007 and were used as the main data for this project. The data are analyzed using Minitab statistical software with random samples of 50. A one-way ANOVA technique has been implemented to analyze the data. However, due to a violation in one of ANOVA’s assumptions regarding the distribution of the residuals, a nonparametric approach was then implemented to analyze the data. 
For the SS line, the results showed that wire wrapping, wire diameter, and type of coating affect the number of wire breaks. Specifically, pipes with a single wrap have a lower number of wire breaks than pipes with a double wrap. Also, pipes with smaller wire diameter experience more wire breaks comparing to pipes with larger wire diameter. Moreover, pipes with black coating possess fewer number of wire breaks than pipes with white coating. On the other hand, none of the independent variables affect the number of wire breaks in the TB line. 
4.2 Recommendations 

Based on analysis, a set of recommendations is proposed as following:
1. The use of the following specification in manufacturing pipes: single wrapping; black coating; and larger wire diameter namely 7.25 mm. These specifications tend to have fewer wire breaks comparing to the other specifications based on the results in the preceding chapter.  

2. The inclusion of additional independent variables that may affect the wire breaks such as soil density, working pressure, etc.

3. The inclusion of the recent acoustic monitoring data (2007 – 2015) as they become available. Using recent data may reveal different results or behavior. 


