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Abstract  

This project assesses the performance level of soil laboratories using proficiency study. 

Proficiency study is a determination of laboratory testing performance by means of inter 

laboratory test comparisons, using similar items by two or more laboratories and 

evaluating the results.  

The main goal in this study is to show degree of consistency for construction material 

laboratories in the case study area and evaluate their performance level using 

Interlaboratory evaluations. 

There are seven study participants who performed Atterberg limit and sieve analysis on 

two different soil samples. 

The study is observational descriptive and since measurements are taken only once 

through out the study its going to be cross-sectional type. 

Study participants name has been changed to code names for confidentiality purpose. 

Once soil lab results were collected from all laboratories, we have calculated sample 

mean and Standard deviation for all samples. Any result beyond +2Sx  is deemed to be 

an outlier results assuming 95% confidence interval in normal distribution. 

Two out of seven participants have given one or more outlier results. The overall lab 

results were found to be highly inconsistent, specifically for Lab-004 in which 35% of its 

results were found to be inconsistent with other laboratories. 

This project has clearly shown the need for practice of proficiency studies on a national 

level and also for development and use of one standard manual for methodologies used in 

construction material laboratories nation wide to produce a more consistent results. 

This project also calls for the academic community to do more research in the area of 

construction material testing in order to understand the underlying problem and give 

solution. 
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1.0 Introduction 

      1.1 Background  

Due to the construction boom in Ethiopia there is a considerable growth in number of soil 

laboratories, specifically significant increment in number of private companies that 

provide services in geotechnical investigation and soil laboratory. 

Results from soil laboratories are used as basic inputs in design processes and any 

discrepancy will cause major problem in the structure’s life span and integrity. 

Inter laboratory studies are very important to shade some light in to the consistency level 

among laboratories and also used as a quality check for different laboratories which give 

services in the same area. 

Laboratory results of the same material can differ from laboratory to laboratory due to 

human error (i.e. calculation errors, sample handling), test methodology, equipment 

calibration or a combination of different factors. 

To compare consistency of laboratories we use proficiency testing which is the 

“Determination of laboratory testing performance by means of inter laboratory test 

comparisons. Inter laboratory comparison is the organization, performance and 

evaluation of tests on similar test items by two or more laboratories in accordance with 

predetermined conditions.”  (ANAB, 2015) Even though there are number of soil 

laboratories in Ethiopia, there is no inter laboratory study published to give us an 

overview on current status of material laboratories in the construction industry. 

Proficiency testing in construction material laboratories is a common practice in other 

countries for instance Ministry of Transportation, Material Engineering and Research 

office in Canada “conducts a proficiency sample testing program for aggregate and soil 

materials each year to provide a means for participating laboratories to see if they are 

performing satisfactorily”. (Office, 2014) 

American Association for Laboratory Accreditation suggests failure to participate, 

patterns of erratic results, successive failures, or other poor performance in required PT 

programs may result in revocation of accreditation for affected tests/parameters and/or a 

required on-site surveillance visit. (Accreditation, 2013)  
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Adopting proficiency testing in Ethiopia will provide a platform for a quality check in 

construction material laboratories and creates better consistency among laboratories. 

This study will focus on proficiency test for soil laboratories in Addis ababa. The study 

area is selected due to its high concentration of construction material laboratories and 

huge construction activity compared to other parts of the country. The project is 

conducted on seven different laboratories that give service in soil investigation, 

Among the laboratories there are educational and research centers, government 

enterprises and private companies. Two samples were given for each laboratory; each 

sample was prepared carefully to keep homogeneity among laboratories. Every lab 

performed Sieve analysis and Atterberg on each sample. The final results were analyzed 

using different statistical methods in order to identify outlier laboratories.  

An outlying observation is one that appears to deviate markedly from the sample 

population. It may be merely an extreme manifestation of the random variability inherent 

in the data, or may be the result of gross deviation from the prescribed experimental 

procedure, calculation errors, or errors in reporting data. laboratories that were identified as 

outliers should examine their quality control practices, the condition and calibration of 

equipment, testing procedures, and skills of their technicians. 

1.2 Objective 

1.2.1 General objective  

 To assess the performance level of soil laboratories using inter laboratory 

comparisons. 

1.2.2 Specific Objectives. 

 To identify outlier laboratories among study participants. 

 To assess consistency level of soil laboratory results specifically for sieve analysis 

and Atterberg limit tests. 

 To encourage the use of proficiency study for construction material laboratories in 

Ethiopia. 
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1.3 Statement of the problem 

Even though engineering designs and construction activities heavily depend on outputs of 

material laboratories, the emphasis given to construction material laboratories in Ethiopia 

is very little. 

Among the major problems facing the construction sector in relation to material 

laboratories include 

 Import of Lab equipment with a very low quality. 

 Lack of capacity in lab technicians. 

 No practice of inter-laboratory studies to evaluate consistency among different 

labs. 

 Lack of uniformity in test methods followed by different laboratories. 

 Lack of a nation wide standard for each test method.  

 No authorized government body specifically for construction laboratories for 

accreditation and continuous evaluation. 

 Research gap in performance and consistency level of laboratories. 

 1.4 Scope  

The project’s scope is limited to evaluating consistency among seven different 

construction material laboratories in addis ababa city. Fourteen samples, two for each 

participant laboratories were distributed from two sources. Tests conducted by each 

laboratory are 

 Grain size analysis 

 Atterberg limits (Plastic limit, Liquid limit, plasticity 

index) 
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2. Literature Review 

   2.1 Proficiency testing  

Proficiency testing is a method in which laboratory’s performance is evaluated based on 

test result of similar items among other laboratories.  

Proficiency Tests are becoming more and more widely used within the testing community 

and providing the PT study is relevant, the inter laboratory standard deviation (between 

laboratories) from on-going studies can be used to indicate of the overall performance of 

laboratories.  

The typical format of proficiency testing programs issue a set of samples to each 

participant together with a set of instructions and any necessary background information. 

The participants then carry out the requested measurements in their normal manner and 

submit their results. The results are then statistically handled to generate a report. Each 

participant is confidentially provided with a report to allow them to compare their 

performance with the other participants. The performance of individual laboratories will 

only be known by that particular laboratory and a limited number of management 

personnel. The handling of results is generally performed in a manner that compares each 

individual result with the consensus of the entire group, (Accreditation E. C.-o., 2001). 

Regular participation in a proficiency testing scheme provides independent verification of 

measurement capability of a laboratory and shows a commitment to a maintenance and 

improvement of performance. It demonstrates to the public, customers, accreditation 

bodies, regulators, and management that procedures are under control and gives 

laboratory’s staff confidence that the service they provide is dependable.  

Proficiency testing schemes vary according to the needs of the sector in which they are 

used, the nature of the proficiency test items, the methods in use and the number of 

participants, Various types of PT schemes are available, each based on at least one 

element of each of the following four categories,  

1. a) qualitative: the results of qualitative tests are descriptive and reported on a nominal 

or ordinal scale;  

b)  quantitative: the results of quantitative measurements are numeric and are                         

reported on an interval or a ratio scale;  
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c) interpretive: no measurement is involved. The PT item is a measurement result, a 

set of data or other set of information concerning an interpretative feature of the 

participant’s competence;  

2. a) single: PT items are provided on a single occasion;  

    b) continuous: PT items are provided on a regular basis.  

3. a) sequential: PT item to be measured is circulated successively from one participant 

to the next. In this case the PT item may be returned to the PT provider before being 

passed on to the next participant in order to determine whether any changes have taken 

place to the PT item. It is also possible for the participants to converge in a common 

location to measure the same PT item;  

b) simultaneous: in the most common PTs, randomly selected sub-samples from a 

homogeneous bulk material is distributed simultaneously to participants for concurrent 

measurement after reception of the results the PT provider will evaluate, on the  

basis of statistical techniques, the performance of each individual participant and of the 

group as a whole.  (ILAC, 2004) 

4. a) pre-measurement: in this type of PT scheme, the “PT item” can be an item (e.g. a     

toy), on which the participant has to decide which measurements should be conducted or 

a set of data. or other information (e.g. a case study);  

 b) measurement: the focus is specifically on the measurement process;  

 c) post-measurement: in this type of PT scheme, the “PT item” can be a set of data on         

which the participant is requested to give an opinion or interpretation. One special 

application of PT, often called “blind” PT, is where the PT item is indistinguishable from  

normal customer items or samples received by the participant. All of the types of PT 

schemes mentioned above could be organized as a blind PT, (ILAC, 2004). 

In this specific study the proficiency testing type can be best described as quantitative, 

single, simultaneous & measurement. 

2.2 Confidence interval. 

A Confidence Interval is an interval of numbers containing the most plausible values for 

the Population Parameter. The probability that this procedure produces an interval that 
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contains the actual true parameter value is known as the Confidence Level and is 

generally chosen to be 0.9, 0.95 or 0.99. 

 

 

 

Figure 2.1 Confidence interval. (Isotalo, n.d.) 

2.3 Outliers   

An outlier is member of a set of values, which is inconsistent with the other members in 

the set. The consistency can be tested using graphical or numerical techniques. 

 In normal distribution taking 95% confidence interval, outliers are those data points 

beyond µ-2σ or µ+2σ.  
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Figure 2.2 Outliers for test result of % passing 4.75 mm (Office, 2014)   
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2.4. Grain-size distribution of soil 

2.4.1. General 

For a basic understanding of the nature of soil, the distribution of the grain size present in 

a given soil mass must be known. The distribution of different grain sizes affects the 

engineering properties of soil. Grain size analysis provides the grain size distribution 

required in classifying the soil. Grain size Analysis test is used to determine the 

percentage of different grain sizes contained within a soil. The mechanical or sieve 

analysis is performed to determine the distribution of the coarser, larger-sized particles, 

and the hydrometer method is used to determine the distribution of the finer particles. 

The test method covers the quantitative determination of the distribution of particle sizes 

in soils. The distribution of particle sizes larger than 75 μm (retained on the No. 200 

sieve) is determined by sieving, while the distribution of particle sizes smaller than 75 μm 

are determined by a sedimentation process, using a hydrometer to secure the necessary 

data. 

2.4.2. Test procedure and results 

The procedure followed to run this test is according to ASTM standard with designations 

D 422-63 and D 1140-97. According to ASTM D 422-63 the distribution of particles, 

finer than 75 μm can be done by hydrometer test and courser than 75 μm by mechanical 

sieve. Therefore, the samples collected from the site were air dried first and 

representative sample was taken by quartering. The existing moisture content of the air 

dried sample was measured which was used for hygroscopic correction. The weight of 

the sample was measured and then after it was washed on sieve No. 200. Mechanical 

sieve was done on samples of soil retained on sieve No. 200, after oven drying it for 24 

hours. The sample of soil passing No. 200 was transferred to large dish and soaked until 

the water becomes clean, then the clean water was decanted. After the sample has dried 

in room temperature, it’s pulverized and 50 grams of soil was taken for hydrometer test. 

The following series of sieves, of square-mesh woven-wire cloth, was used for sieve 

analysis based on the maximum particle size. 

3-in. (75-mm) No. 10 (2.00-mm) 
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2-in. (50-mm) No. 20 (850-μm) 

11⁄2-in. (37.5-mm) No. 40 (425-μm) 

1-in. (25.0-mm) No. 60 (250-μm) 

3⁄4-in. (19.0-mm) No. 140 (106-μm) 

3⁄8-in. (9.5-mm) No. 200 (75-μm) 

No. 4 (4.75-mm) 

In the hydrometer test 50 grams of soil was taken and soaked for 24 hours by adding 

dispersing agent. At the end of soaking, the sample was dispersed further using stirring 

apparatus. Then it’s poured into 1000 ml cylinder and stirred again for a period of 1 min 

by covering it with the palm. 

The actual hydrometer reading and test temperature was taken for 0.1, 0.5, 1, 2, 4, 8, 15, 

30, 60, 120, 240, 480, 1440 minutes. 

2.5. Atterberg limits 

2.5.1. General 

Atterberg Limits are defined as water contents at certain limiting or critical stages in soil 

behavior. They, along with the natural water content are the most important items in the 

description of fine grained soils. They are used in classification of fine grained soils, and 

they are useful because they correlate with the engineering properties and engineering 

behavior of fine-grained soils. 

Fine-grained soils, particularly clays, exhibit different properties at different moisture 

contents. At very low moisture contents, the material acts like a solid. As the moisture 

content rises, the material moves from solid to semi-solid to plastic to liquid form. 

The moisture content at the boundary between semi-solid and plastic states is known as 

the plastic limit (PL). The moisture content between the plastic and liquid states is known 

as the liquid limit (LL). The difference between the plastic and liquid limits is called the 

plasticity index (PI), and indicates the size of the range over which the material acts as a 

plastic – capable of being deformed under stress, but maintaining its form when 

unstressed. The liquid limit and plastic limit of soils (along with the shrinkage limit) are 

collectively referred to as the Atterberg Limits. 
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 The shrinkage limit can be used to evaluate the shrinkage potential, crack development 

potential, and swell potential of earthwork involving cohesive soils. 

                                       

Figure 2.3 Points at which a soil moves from a solid state to a liquid state.  

 

 

Figure 2.4 Moisture content and different phases of soil. 
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3.0 Materials and Methods 

   3.1 Study area. 

The case study area is Addis Ababa, the capital city of Ethiopia, with a population of 

2,738,248 according to CSA 2008. Addis Ababa plays a leading role in the national 

economy because of diversification and agglomeration of economic activities. It has a 

comparative advantage and economies of scale to operate in varying degree and 

dimension in the country. The city’s GDP has reached Birr 20,367.75 million and Per 

capital income Birr 6,857.8 in the year 2002 E.C. The city economy is growing annually 

by 9.2%. According to the world bank 2007 Report. (process, April, 2010)  

 

Figure 3.1 Population distribution of Addis Ababa by sub city. (source: CSA 2008) 

 

Addis Ababa is home to 25% of the urban population in Ethiopia and is one of the 

fastest growing cities in Africa. It is the growth engine for Ethiopia and a major pillar in 

the country’s vision to become a middle-income, carbon-neutral, and resilient economy 
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by 2025. The city alone currently contributes approximately 50% towards the national 

GDP, highlighting its strategic role within the overall economic development of the 

country. (World Bank Group, GFDRR, July, 2015) 

The main reasons behind the selection of the case study area include  

 Presence of huge construction activities. 

 Very high number of construction material laboratories compared to other 

parts of the country. 

 Suitable due to availability of transportation and other facilities. 

3.2 Study design. 

  The main target in this study is to evaluate the consistency level of construction material 

laboratories, since the aim is to study the distribution of this characteristic the study type 

will be Observational descriptive. Measurements are only taken once the study is cross- 

sectional type.  

 

3.3 Study Participants. 

The seven study participants include; private laboratories, government cooperation & 

educational and material research laboratories namely; 

 Net Consulting Engineers and architects. 

 EiABC, AAU Material research and testing center. 

 Edge Consulting Engineers and Architects. 

 Radice engineering Plc. 

 Jeroccia Geotechnical services and engineering plc. 

 Addis Geo Systems. 

 Ethiopian construction design & supervision works cooperation. 

3.4 Sampling  

The sampling technique used in this study is Random sampling. Among twenty-three 

identified construction laboratories in Addis Ababa seven laboratories were randomly 

selected and each laboratory was given similar pair of soil samples to test for sieve 

analysis and Atterberg limit test.  
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3.5 Data Collection  

Soil samples were taken from two different construction sites, sample one was taken from 

NIB bank head quarters construction site around Mexico area and sample two was taken 

from Adey Abeba Stadium construction site which is located on the road from Bole to 

Gerji.  

The samples that were taken from the two sites weigh around 40 kg each. The samples 

were spread & air dried as shown in the picture below. 3.5 Kg of soil was measured from 

each sample, packed in labeled bags and delivered in two bags for every laboratory 

containing each sample.     

During packing extra attention was given to thoroughly mix the sample using shovel to 

keep homogeneity in soil samples.   

 

 

 Figure 3.2 Soil samples One and two, Spread and air dried. 

3.6   Data Analysis  

Once the two soil samples were delivered for all laboratories, the lab results were 

collected with in ten days from study participants. 

As stated in the objective section, the main goal in this study is to evaluate the 

performance level of material laboratories by comparing their result with other 

laboratories which tested similar material & identify outlier results.  
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In order to achieve this goal, we have calculated the arithmetic mean and standard 

deviation for each sample using;   

    

 

                                & 

          

       

Where n= number of samples 

                         Xi= Data point 

      Sx= sample standard deviation 

      = sample mean. 

After the sample mean and standard deviation are calculated for each sample, graphs 

were drawn to show variation of every laboratory result from the sample mean. Taking 

95% confidence interval any result that is not in between -2s or +2s will be considered 

as an outlier.  
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4.0 Results 

  4.1 Atterberg lab tests result for Sample 1 &2 

   Table 4.1.1 Plasticity index result for sample 1 

Ser. No. Plasticity index sample #1   

  

  

  

  

  

  

  

  

  Lab Code name PI 

1 Lab-001 15 

2 Lab-002 10 

3 Lab-003 18 

4 Lab-004 14 

5 Lab-005 29 

6 Lab-006 26 

7 Lab-007 24 

Sample mean (  ) 19.42857143 

Standard Deviation(sx) 7.02 

 

 

Figure 4.1.1 Plasticity index lab result analysis for sample 1 
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Table 4.1.2 Plasticity index result for sample 2 

Ser. No. Plasticity index sample #2   

  Lab Code name PI   

1 Lab-001 23   

2 Lab-002 29   

3 Lab-003 23.4   

4 Lab-004 0  Outlier 

5 Lab-005 32   

6 Lab-006 37   

7 Lab-007 21   

Sample mean (  ) 23.62857143 

Standard Deviation(sx) 11.8 
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Figure 4.1.2 Plasticity index lab result analysis for sample 2 

 

Table 4.1.3 Plastic Limit result for sample 1. 

Ser. No. Plastic Limit sample #1 

  

  Lab Code name PL 

1 Lab-001 36.2 

2 Lab-002 34.4 

3 Lab-003 30.5 

4 Lab-004 35 

5 Lab-005 22.2 

6 Lab-006 25 

7 Lab-007 32 

Sample mean ( ) 30.75714286 

Standard Deviation(sx) 5.305 
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Figure 4.1.3 plastic limit lab result analysis for sample 1  

 

Table 4.1.4 Plastic Limit result for sample 2. 

Ser. No. Plasticity Limit sample #2   

  Lab Code name PL   

1 Lab-001 34.4   

2 Lab-002 34.4   

3 Lab-003 31.9   

4 Lab-004 0  Outlier 

5 Lab-005 25   

6 Lab-006 26   

7 Lab-007 31   

Sample mean ( ) 26.1 

Standard Deviation(sx) 12.09 

 

 

 

Figure 4.1.4 Plastic limit lab result analysis for sample 2.  
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Table 4.1.5 Liquid Limit result for sample 1. 

Ser. No. Liquid Limit sample #1 

  

  Lab Code name LL 

1 Lab-001 51 

2 Lab-002 45 

3 Lab-003 48.5 

4 Lab-004 49 

5 Lab-005 51.2 

6 Lab-006 51 

7 Lab-007 55 

Sample mean (  ) 50.1 

Standard Deviation(sx) 3.07 

 

 

Figure 4.1.5 Liquid limit lab result analysis for sample 1 
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Table 4.1.6 Liquid Limit result for sample 2. 

Ser. No. Liquid Limit sample #2   

  Lab Code name LL   

1 Lab-001 57   

2 Lab-002 64   

3 Lab-003 55.3   

4 Lab-004 0 Outlier 

5 Lab-005 57   

6 Lab-006 63.5   

7 Lab-007 51   

Sample mean ( ) 49.68571429 

Standard Deviation(sx) 22.38 

 

Figure 4.1.6 Liquid limit lab result analysis for sample 2 
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4.2 Sieve analysis result (% passing) for Sample 1 &2. 

Table 4.2.1 Sieve analysis % passing 0.075 mm sample 1 

Ser. NO. 0.075 mm sieve % passing  sample #1   

  Lab Code name 

0.075 mm  

% passing   

1 Lab-001 37   

2 Lab-002 29.78   

3 Lab-003 41   

4 Lab-004 4 Outlier 

5 Lab-005 33.97   

6 Lab-006 43.62   

7 Lab-007 45   

Sample mean (  ) 33.48143 

Standard Deviation(sx) 14.06 

 

 

Figure 4.2.1 Sieve analysis % passing 0.075 mm sample 1 
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Table 4.2.2 Sieve analysis % passing 0.075 mm sample 2. 

 

Ser. No. 0.075 mm sieve % passing  sample #2   

  Lab name Lab Code name 

0.075 mm  

% passing 

1 Lab-001 47   

2 Lab-002 37   

3 Lab-003 50   

4 Lab-004 0 Outlier 

5 Lab-005 54.85   

6 Lab-006 38.59   

7 Lab-007 31   

Sample mean (  ) 36.92 

Standard Deviation(sx) 18.23 

 

 

Figure 4.2.2 Sieve analysis % passing 0.075 mm sample 2. 
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Table 4.2.3 Sieve analysis % passing 0.425 mm sample 1. 

Ser. No. 0.425 mm sieve % passing  sample #1 

  

  Lab Code name 

0.425mm  

% passing 

1 Lab-001 50 

2 Lab-002 42.22 

3 Lab-003 53 

4 Lab-004 45 

5 Lab-005 38.86 

6 Lab-006 57.13 

7 Lab-007 67.4 

Sample mean ( ) 50.51571 

Standard Deviation(sx) 9.75 

 

 

Figure 4.2.3 Sieve analysis % passing 0.425 mm sample 1. 
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Table 4.2.4 Sieve analysis % passing 0.425 mm sample 2 

Ser. No. 0.425 mm sieve % passing  sample #2   

  Lab name 

0.425mm  

% passing 

 1 Lab-001 72   

2 Lab-002 65   

3 Lab-003 69   

4 Lab-004 46   

5 Lab-005 71.25   

6 Lab-006 60.14   

7 Lab-007 53.6   

Sample mean ( ) 62.42714 

Standard Deviation(sx) 9.76 

 

 

Figure 4.2.4 Sieve analysis % passing 0.425 mm sample 2. 
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Table 4.2.5 Sieve analysis % passing 2 mm sample 1. 

Ser. No. 2 mm sieve % passing  sample #1   

  Lab Code name 

2mm 

% passing   

1 Lab-001 64   

2 Lab-002 54   

3 Lab-003 64.5   

4 Lab-004 90   

5 Lab-005 47.42   

6 Lab-006 72.18   

7 Lab-007 100   

Sample mean (  ) 70.3 

Standard Deviation(sx) 18.87 

 

 

Figure 4.2.5 Sieve analysis % passing 2 mm sample 1. 
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Table 4.2.6 Sieve analysis % passing 2 mm sample 2 

Ser. No. 2 mm sieve % passing  sample #2   

  Lab Code name 

2mm 

% passing   

1 Lab-001 96   

2 Lab-002 94   

3 Lab-003 90   

4 Lab-004 90   

5 Lab-005 96.28   

6 Lab-006 83.3   

7 Lab-007 100   

Sample mean ( ) 92.79714 

Standard Deviation(sx) 5.5 
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Figure 4.2.6 Sieve analysis % passing 2 mm sample 2 

 

Table 4.2.7 Sieve analysis % passing 4.75 mm sample 1 

Ser. No. 4.75 mm sieve % passing  sample #1   

  Lab Code name 

4.75mm 

% passing   

1 Lab-001 100   

2 Lab-002 63.56   

3 Lab-003 73   

4 Lab-004 94   

5 Lab-005 55.2   

6 Lab-006 81.44   

7 Lab-007 100   

Sample mean ( ) 81.02857 

Standard Deviation(sx) 17.91 

 

 

Figure 4.2.7 Sieve analysis % passing 4.75 mm sample 1. 
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Table 4.2.8 Sieve analysis % passing 4.75 mm sample 2. 

Ser. No. 4.75 mm sieve % passing  sample #2   

  Lab Code name 

4.75 mm 

% passing   

1 Lab-001 100   

2 Lab-002 98   

3 Lab-003 94   

4 Lab-004 96   

5 Lab-005 98.78   

6 Lab-006 85.43   

7 Lab-007 100   

Sample mean (  ) 96.03 

Standard Deviation(sx) 5.15 

 

 

 

Figure 4.2.8 Sieve analysis % passing 4.75 mm sample 2 
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5.0 Conclusion and Recommendation  

5.1 Conclusion. 

 Out of seven study participants two laboratories have given one or more outlier 

data. (i.e. 28% of study participants). This shows inconsistency among 

construction material laboratories is a major problem. 

 Out of fourteen sets of test results on pair of samples, six sets contain one or more 

outlier data, this level of inconsistency is due to equipment quality problem, 

incompetence of lab technicians & sample handling problems. 

 Lab- 004 Contributed for most of outlier data, 35% of Lab-004’s results were 

found to be inconsistent comparing with the rest of study participants. This 

indicates a significant problem in this particular study participant and we need 

more study in to what caused the problem for Lab 004. 
Over all the results show, reliability and consistency of material laboratory results is low 

the emphasis given to construction material laboratories in Ethiopia is very little. 

5.2 Recommendations.  

 The use of proficiency testing should be adopted in our country as one of the main 

tools for quality control in construction material laboratories. 

 The academic community should give emphasis and do more researches in the 

area of testing to shade some light on existing problems and give appropriate 

solutions. 

 A government body is needed on federal and regional level with a mandate of 

quality control for constructions laboratories.  

 Construction labs should be willing for proficiency testing and even perform one 

for themselves in collaboration with other laboratories at some time interval, in 

order to improve their services. 

 The development and use of one standard manual for methodologies used in 

construction material laboratories on a national level is very important to produce 

a more consistent results. 
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Lab-001 
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Lab-002 
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LAB-004 
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LAB-005 
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LAB-006 
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LAB-007 
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