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RCTST                                                              Road construction slump test
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[bookmark: _Toc133058282]   Introduction

Concrete slump test module or slump cone test aim to determine the workability or consistency of concrete mix prepared at the laboratory or the construction site during the progress of the work. Concrete slump test is carried out from batch to batch to check the uniform quality of concrete during construction. 
The slump test is the simplest workability test for concrete, involves low cost and provides immediate results. Due to this fact, it has been widely used for workability tests since 1922. (htt5)
Generally concrete slump value is used to find the workability, which indicates water-cement ratio, but there are various factors including properties of materials, mixing methods, mixing ratio, admixtures etc. also affect the concrete slump value.
Finally, at the end of this module, participants will be able to prepare for works, determine workability of concrete and interpret results.

Module Code and Title: RCTST501 Slump Test

Learning Units:
1. Prepare materials, tools and equipment
2. Determine workability of concrete with slump cone
3. Make report
2
3
n



[bookmark: _Toc133058283]
Learning Unit 1: Prepare materials, tools and equipment

	[image: ]


                                             
STRUCTURE OF LEARNING UNIT 1      
	Learning outcomes:
1.1 Select tools for slump test
1.2 Select equipment for slump test
1.3 Select materials for slump test





[bookmark: _Toc133058284][bookmark: _heading=h.k8juna6b73xi]Learning Outcome 1.1: Select Tools for Slump test
	[image: ]Duration: 1hour

	[image: ]Learning outcome 1.1 objectives:  
By the end of the learning outcome, the trainees will be able to:
1. Classify tools for slump test
2. Determine cleaning methods for slump test tools

	[image: ]Resources

	Equipment 
	Tools
	Materials 

	· Black board 
· Construction Site 
· Computer 
· Projector 
· Printer
	· Trowel
· Scoop
· Ruler
· Tape measure
· Brushes
· Marker pen
	· Water
· Oil
· White Board
· Paper sheet
· Internet
· Notebook
· Pencil


	[image: ]Advance preparation:
· Having the working place prepared.
· Having arranged tools, equipment and materials according to the task to be performed.
· Making `trainee’s groups in order to facilitate them to work in good conditions.



                 Content 1: Classification of Tools used in slump test
· Classification of Tools used in slump test.
	[bookmark: _Hlk130238353]
· Measuring tools ex: Measuring Tape, measuring box, Water bucket(graduated)
Measuring Tape: A tape measure or measuring tape is a flexible ruler used to measure length or distance.
[image: ]
(htt6)

Measuring box:  is a container with a standardized volume that is used to measure quantities of cement, aggregate or mortar to create a proportional mix of mortar and concrete.
[image: ]
(htt7)
Water bucket(graduated): the bucket with graduation is very useful for mixing or dosing ingredients. The mixing bucket is often a plastic bucket, usually white, rather cylindrical in shape, and fitted with a handle, usually made of metal, or a flat handle for better carrying comfort. (htt8)
· Finishing tools ex: Trowel, Steel float 
Trowel: a small handheld tool with a flat, pointed blade, used to apply and spread mortar or plaster. (htt9)
[image: ]
Steel float: is used for smoothing the surface of concrete prior to it setting (htt10)
[image: ]


[image: ]Theoretical learning Activity 
· Within group discussion trainees identify and classify tools used in slump test
[bookmark: _heading=h.widm8cvmsf9j][bookmark: _heading=h.rymsc1h56060][image: ]Practical learning Activity 
· Individual learner selects slump test tools 
[image: ]  Points to Remember (Take home message) 
	
	· Type tools for slump test


· Status of tools for slump test
· Precision of tools for slump test




               Content 2: Cleaning methods used in slump tests

· Cleaning Methods used in slump test. 
	[bookmark: _Hlk130238385]
· [bookmark: _Hlk132632573]Clean by brushes:  the brushes are used to clean the slump test tools in order to remove the impurities. Some tools cleaned by brushes are scoops, trowels, tape measure. 
· Clean by water: in this method, water is used to clean the tools in order to remove impurities. It is better to let them dried before storing them. Some tools cleaned by water are scoop, funnel, and cleaning brush. Slump Cone
· Oil application: after being cleaned by water and dried, oil can be applied to prevent them from rust. 



[image: ] Theoretical learning Activity 
· Within Groups trainees discuss on clearing methods used for slump test tools
[image: ]Practical learning Activity 
· Individual correctly clean slump test tools in accordance with given task.
[image: ]Points to Remember (Take home message)
	· Cleaning Methods for slump test Tools.



[image: ]Learning outcome 1.1 formative assessment
Written assessment
· Assessment tools 
· True or false questions
· Multiple choice
· Open ended questions
· Case studies

Q1. List four tools used for slump test
Answer:
Tape measure
Trowel
Scoop
And tamping rod
Q2. The following are tools used for slump test. As technician match tools with their types in the given table below.
	tools
	Measuring tools
	Finishing tools

	scoop
	
	

	Ruler
	
	

	brushes
	
	

	marker pen
	
	

	Trowel
	
	

	Tape measure
	
	



Answer:
	tools
	Measuring tools
	Finishing tools

	scoop
	
	

	Ruler         
	
	

	brushes
	
	

	marker pen
	
	

	Trowel
	
	

	Tape measure
	
	



Q3. Cleaning tools after use are essential. As technician explain methods used for cleaning tools for slump test
Answer:
Clean by brushes: here the brushes are used to clean the slump test tools in order to remove the impurities 
Clean by water: in this method, water is used to clean the tools in order to remove impurities. It is better to let them dried before storing them 
Oil application: after being cleaned by water and dried, oil can be applied to prevent them from rust 

Practical assessment
· Assessment tools
· Assay 
· Task to be performed 
· Observation checklist
Q1. NKT wants to construct concrete slab of basketball ground, to perform the work, slump test has to be done in their laboratory. As technician from NKT your arrive in laboratory and see that there are many tools. Such as: panga, pick axe, mattock, spirit level, measuring tape, hack saw, hand saw, trowel, float, building line, slump cone, base plate, scoop, wheel barrow, nails, ruler, spade and brushes. Select tools particularly for performing slump test.

Answer:
Measuring tools: ex tape measure and ruler
Finishing tools: ex trowel, scoop, float and brushes

[bookmark: _Toc133058285]Learning Outcome 1.2 Select Equipment for Slump test
	[image: ]Duration: 1hour

	[image: ]Learning outcome 1.2 objectives:  
By the end of the learning outcome, the trainees will be able to:
1. Identify Slump test apparatus
2. perform cleaning methods for slump test apparatus






	[image: ]Resources

	Equipment 
	Tools
	Materials 

	· Slump cone
PPE (helmet, gloves, overalls, face mask, googles and safety shoes)
· Waterproof Base plate,
· tamping rod
· workshop
· laboratory
· White Board

	· Trowel
· scoop
· Ruler
· Tape measure
· brushes
· marker ten
	· Water
· Oil
· Paper sheet



	[image: ]Advance preparation:
· Having the work place prepared.
· Having arranged equipment and materials according to the task to be performed.
· Making `trainee’s groups in order to facilitate them to work in good conditions.



             Content 1:  Slump test apparatus
· Classification of slump test apparatus 
	· Base plate: Base plate may be made of Aluminum, polymer, steel, etc. It may be equipped with a holding attachment. 
[image: ]

· Tamping rod: Temping rod used in the slump test is made of steel. Tamping Rod is usually 24" long and has a diameter of 5/8" diameter. 
[image: ]
· Slump cone : Shape of the mould is a frustum of a cone. The cone is known as Slump cone or Abrams cone. Slump cone is made of steel, plastic, etc. Its height is 12 inches (30 cm). The diameter of the base opening is 8 inches (20 cm) and the top opening is 4 inches (10 cm).
[image: ] 


[image: ]Theoretical learning Activity 
· Trainees brainstorming on types of equipment used in slump test
· Within groups trainees discuss on maintenance of slump test equipment
[image: ]Practical learning Activity 
· Individual Use slump test equipment in accordance with the given task
[image: ]  Points to Remember (Take home message) 
	
· Status of equipment to be used for slump test
· Quality of equipment to be used for slump test
· Types of equipment to be used for slump test



                     Content 2: Cleaning methods for slump test   apparatus 
· Cleaning Methods for slump test. 
	· Clean by brushes:  the brushes are used to clean the slump test tools in order to remove the impurities. Some tools cleaned by brushes are scoops, trowels, tape measure. 
· Clean by water: in this method, water is used to clean the tools in order to remove impurities. It is better to let them dried before storing them. Some tools cleaned by water are scoop, funnel, and cleaning brush. Slump Cone
· Oil application: after being cleaned by water and dried, oil can be applied to prevent them from rust. 


[image: ] Theoretical learning Activity 
· Within group trainees discuss on clearing methods used for slump test equipment
[image: ]Practical learning Activity 
· Individual correctly clean slump test equipment.
[image: ]Points to Remember (Take home message)
	· Cleaning Methods for slump test Equipment



[image: ]Learning Outcome 1.2 formative assessment
Written assessment
· Assessment tools 
· True or false questions
· Multiple choice
· Open ended questions
· Case studies
Q1. What are the apparatus used in slump test of concrete?
Answer: 
Standard sets include a slump cone, base, and tamping rod, trowel, scoop, measuring tape, brushes and ruler. 

Q2. With understanding of slump test apparatus, judge and answer the following questions with true or false?
a) Slump cone is used for making concrete smooth while performing slump test  ( true or false)
b) Trowel needed in slump test to place fresh concrete in slump cone and remove excess fresh concrete ( true or false)
c) [bookmark: _Toc132388497]Tamping rod is used to remove air voids when performing slump test on concrete ( true or false)

Answer:
a) False
b) True
c) True


Practical assessment
· Assessment tools
· Assay 
· Task to be performed 
· Observation checklist

Q1. CTR Ltd wants to cast reinforced concrete columns of a conference hall, to perform the work; slump test has to be done. As technician from XXX Ltd you arrive in laboratory and see the equipment, tools and materials are kept together in the store. Such as: panga, oil, pick axe, water, mattock, spirit level, measuring tape, hack saw, hand saw, trowel, float, slump cone, base plate, scoop, wheel barrow, nails, Tamping rod, spade. Select the needed equipment for performing slump test among the above list.
        Answer:
Slump cone, base plate, wheel barrow and Tamping rod




[bookmark: _Toc133058286]Learning Outcome 1.3 Select Materials for Slump test
	[image: ]Duration: 1hour

	[image: ]Learning outcome 1.3 objectives:  
By the end of the learning outcome, the trainees will be able to:
1.  Identify Types of concrete
2. Identify Fresh concrete properties


	[image: ]Resources

	Equipment 
	Tools
	Materials 

	· Slump cone	
· PPE (helmet, gloves, overalls, face mask, googles and safety shoes)

· Waterproof Base plate,
· tamping rod
	· Trowel
· scoop
· Ruler
· Tape measure
· brushes
· marker pen




	· Cement
· Sand
· Gravel
· Water
· Oil
· Paper sheet



	[image: ]Advance preparation:
· Having the work place prepared.
· Having arranged materials according to the task to be performed.
· Making `trainee’s groups in order to facilitate them to work in good conditions.




                 Content 1: Types of concrete            
· Types of concrete 
	· General concrete: made by cement, sand, gravel and water • 
· Special concrete: Frequently, concrete may be used for some special purpose for which special properties are more important than those commonly considered. Sometimes, it may be of great importance to enhance one of the ordinary properties. These special applications often become apparent as new development using new materials or as improvements using the basic materials. Some utilize special aggregates (lightweight aggregate, steel fiber, plastic fiber, glass fiber, and special heavy aggregate).



[image: ]Theoretical learning Activity 
· [bookmark: _Toc132388505]Within group trainees discuss on types of concrete for slump test.
[image: ]Practical learning Activity 
· Individual trainees select materials for fresh concrete
[image: ]  Points to Remember (Take home message) 
	· Types of concrete 




                   Content 2: Fresh concrete properties     
· Fresh concrete properties.
	· Thermal Shrinkage: 
This may be due to falling in temperature of concrete-mix from the time it laid to the time it sets completely. Due to change in temperature, some shrinkage may be expected. Sometimes, it may be negligible on its own account. 
· Thermal Expansion: 
In massive concrete works, when the upper layers are laid before the lower layers have completely set, there may arise a phenomenon of thermal expansions – in the lower layers. 
This is because the heat of hydration gets accumulated in those layers and may attain magnitudes beyond acceptable limits

· Bleeding: Bleeding in concrete is sometimes referred as water gain. It is a particular form of segregation, in which some of the water from the concrete comes out to the surface of the concrete, being of the lowest specific gravity among all the ingredients of concrete. Bleeding is predominantly observed in a highly wet mix, badly proportioned and insufficiently mixed concrete. In thin members like roof slab or road slabs and when concrete is placed in sunny weather show excessive bleeding. 
· Cohesiveness: is the element of workability which indicates whether a mix is harsh, sticky, or plastic. Plasticity is a desirable property in concrete, indicating that a mix can be molded and hold a shape when formed. A harsh mix lacks plasticity and the ingredients may tend to separate. 
Time of set: When concrete changes its state from fresh to harden then this process is called setting. And the time required to complete this process is known as Setting Time of Cement. Setting time depends on the type of cement, aggregates, etc., used in concrete-mix. For increasing or decreasing the setting time Admixtures is used. The setting time for Portland cement is about 30 – 45 minutes. 
[bookmark: _Toc132388502]Concrete mixing methods
Hand mixing: Required amount of coarse aggregate for a batch is weighed and is spread on an impervious platform. Then the sand required for the batch is spread over coarse aggregate. They are mixed in dry condition by overturning the mix with shovels. Then the cement required for the batch is spread over the dry mix and mixed by shovels. After uniform texture is observed water is added gradually and mixing is continued. Full amount of water is added and mixing is completed when uniform colour and consistency is observed. This method of mixing is not very good but for small works it is commonly adopted.
Machine mixing: In large and important works machine mixing is preferred. Required quantities if sand and coarse aggregates are placed in the drum of the mixer. 4 to 5 rotations are made for dry mixing and then required quantity of cement is added and dry mixing is made with another 4 to 5 rotations. Water is gradually added and drum is rotated for 2 to 3 minutes during which period it makes about 50 rotations. At this stage uniform and homogeneous mix is obtained.
[bookmark: _Toc132388503]Mixing Procedures
1.preparation of platform or concrete mixer and workplace
2.preparation of tools and equipment used in concrete mixing
3.Batching concrete or mortar ingredients based on given ratio
4. Start mixing ingredients until gaining uniform colour.
[bookmark: _Toc132388504]5. Add water accordingly.

Setting time of concrete
Initial setting time of concrete
Is the time when the paste starts losing its plasticity. Initial setting time test is important for transportation, placing and compaction of cement concrete. Initial setting time duration is required to delay the process of hydration or hardening.

Final setting of concrete
Is the time when the paste completely loses its plasticity. It is the time taken for the cement paste or cement concrete to harden sufficiently and attain the shape of the mould in which it is cast. The Final Setting Time is 600 minutes (10hrs)

Concrete Vibration
Vibration of concrete is carried out for the sake of consolidation. The main
objective of vibration is to compact the concrete and to achieve the maximum possible density of concrete. Almost 5 to 8% by volume of freshly placed concrete in the form is occupied by air bubbles.
A concrete vibrator is a construction tool typically used on concrete pouring sites. These machines and an assortment of attachments are designed for multiple applications built by a variety of manufacturers. The vibrators are used to ensure that the pour is free of air bubbles and are even.



[image: ] Theoretical learning Activity 
· [bookmark: _Hlk132604248]In group trainees brainstorm on properties of fresh concrete.
· Within group trainees discuss on concrete mixing methods
[image: ]Practical learning Activity 
· Individual perform concrete mixing for slump test in accordance with the given mixing ratio.
[image: ]Points to Remember (Take home message)
	· Fresh concrete properties
· Concrete mixing method
· Setting time of concrete 


[image: ]Learning outcome 1.3 formative assessment
Written assessment
· Assessment tools 
· True or false questions
· Multiple choice
· Open ended questions
· Case studies
Q1. Choose the correct answer.  Slump test for concrete is carried out, to determine
	A.
	Strength

	B.
	Durability

	C.
	Workability

	D.
	Water content



Answer: 
C. workability

Q2. The slump test of concrete is used to measure its
A: consistency
B: tensile and compressive strength
C: impact value
D: homogeneity
Answer:
A: consistency

Q3. Enumerate procedures used for mixing concrete
Answer:
Mixing Procedures
1.preparation of platform or concrete mixer and workplace
2.preparation of tools and equipment used in concrete mixing
3.Batching concrete or mortar ingredients based on given ratio
4. Start mixing ingredients until gaining uniform colour.
5. Add water accordingly.
Q4. As technician from road construction
a) What is concrete?
b) Explain initial setting time of concrete
Answer:
a) Concrete is a building material made from a mixture of broken stone or gravel , sand, cement, and water.
b) Initial setting time of concrete Is the time when the paste starts losing its plasticity

Practical assessment
· Assessment tools
· Assay 
· Task to be performed 
· Observation checklist


Q1. ZC Ltd wants to cast reinforced concrete columns of a conference hall, to perform the work; slump test has to be done. As technician from XXX Ltd your arrive in laboratory and see the equipment, tools and materials are kept together in the store. Such as: panga, oil, pick axe, water, mattock, spirit level, measuring tape, hack saw, hand saw, trowel, float, , slump cone, papers, scoop, cement,  Tamping rod, sand and gravels. Select the needed materials for performing slump test among the above list.
    Answer:
Oil, water, sand, cement and papers





[bookmark: _Toc133058287]Learning Unit 2: Determine workability of concrete with slump cone.

	[image: ][image: ]
  [image: ]



STRUCTURE OF LEARNING UNIT 2      
	Learning outcomes:
2.1 Perform sampling of concrete
2.2 Perform compaction of sample
2.3 Recording of test results



[bookmark: _Toc133058288]Learning Outcome 2.1 Perform sampling of concrete
	[image: ]Duration: 10 hours

	[image: ]Learning outcome 2.1 objectives:  
By the end of the learning outcome, the trainees will be able to:
1. Adequately sampling concrete according to the specifications









	[image: ]Resources

	Equipment 
	Tools
	Materials 

	· Mould for slump test
· PPE (helmet, gloves, overalls, face mask, googles and safety shoes)

· Waterproof Base plate,
· tamping rod
	· Trowel
· Scoop
· Ruler
· Tape measure
· brushes
· marker ten


	· Cement
· Sand
· Gravel
· Water
· Oil
· White Board


	[image: ]Advance preparation:
· Having the concrete ingredients prepared.
· Preparing mixing ratio according to specification
· Making `trainee’s groups in order to facilitate them to work in good conditions.




                  Content1:  Prepare Concrete Sample          
		
· [bookmark: _Toc132388511]Characteristics of good sample 
· Quality of materials 
· Free from impurities 
· Quality of work 

· [bookmark: _Toc132388512]Methods of selecting samples: 
Random: In simple random sampling, every subject has an equal chance of being selected for the study. The most recommended way to select a simple random sample is to use a table of random numbers or a computer-generated list of random numbers.  
Systematic: A systematic random sample is one in which every kth item is selected. K is determined by dividing the number of items in the sampling frame by sample size.
Fill the sample in the mould 
Filling tools 
Filling techniques

The workability of concrete is determined by following the above three points which are summarized in the following procedures 
[bookmark: _Toc132388513]Procedures of filling sample in the mould
(i) A batch of concrete is filled in the metallic cone in a set manner to check the consistency of concrete. 
(ii) The metallic cone should be thoroughly cleaned of moisture and any hardened concrete before commencing the test. 
(iii) After cleaning, the cone is placed on a smooth horizontal rigid and non-absorbent surface. 
(iv) It is then filled with concrete in three or four layers.

[image: ] [image: ]

(v) The First layer is filled up to 10 cm and tamped 20-30 times using the rounded end of tamping rod.





[bookmark: _Toc132388514][image: ]Theoretical learning Activity
· Within Group trainees discuss on sampling methods
[image: ]Practical learning Activity 
· Individual trainee Perform sampling of concrete

[image: ]  Points to Remember (Take home message) 
	
· Characteristics of good sample
· Methods of selecting concrete sample
· Procedures of filling sample in the mould



[image: ]Learning outcome 2 formative assessment
Written assessment
· Assessment tools 
· True or false questions
· Multiple choice
· Open ended questions
· Case studies
Q1. Explain Methods of selecting samples on concrete
Answer:
Random: In simple random sampling, every subject has an equal chance of being selected for the study. The most recommended way to select a simple random sample is to use a table of random numbers or a computer-generated list of random numbers.  
Systematic: A systematic random sample is one in which every kth item is selected. K is determined by dividing the number of items in the sampling frame by sample size.
Q2. Enumerate five Procedures of filling sample in the mould
Answer:
Procedures of filling sample in the mould
(i) A batch of concrete is filled in the metallic cone in a set manner to check the consistency of concrete. 
(ii) The metallic cone should be thoroughly cleaned of moisture and any hardened concrete before commencing the test. 
(iii) After cleaning, the cone is placed on a smooth horizontal rigid and non-absorbent surface. 
(iv) It is then filled with concrete in three or four layers.
(v) The First layer is filled up to 10 cm and tamped 20-30 times using the rounded end of tamping rod.

Q3. Choose the correct answer in the following statement
A: good sample for slump test is made of cement from cemerwa
B:  good sample for slump test is made of sand from Giciye and Kayumbu
C: good sample for slump test is that which is free from impurities
D: all the above mentioned are correct
Answer:
C: good sample for slump test is that which is free from impurities
Practical assessment
· Assessment tools
· Assay 
· Task to be performed 
· Observation checklist
Q1. AMF company ltd won a tender of constructing a volleyball playground; they have been requested to respect 1:2:3 as concrete ratio while casting.so as technician performs concrete mixing in accordance with the given concrete ratio.
Answer:
Evaluate the candidate’s answer.




[bookmark: _Toc133058289]Learning Outcome 2.2 Perform compaction of sample
	[image: ]Duration: 10 hours

	[image: ]Learning outcome 2.2 objectives:  
By the end of the learning outcome, the trainees will be able to:
1. perform compaction methods for slump test
2. Identify factors affecting compaction

	[image: ]Resources

	Equipment 
	Tools
	Materials 

	· Mould for slump test
· PPE (helmet, gloves, overalls, face mask, googles and safety shoes)
· Waterproof Base plate,
· tamping rod
· Computer 
· Projector 
· Printer 
· Workshop 

	· Trowel
· Ruler
· Tape measure
· brushes
· marker ten



	· Cement
· Sand
· Gravel
· Water
· Oil
· White Board


	[image: ]Advance preparation:
· Having the concrete apparatus prepared.
· Preparing concrete mixing according to specification
· Making `trainee’s groups in order to facilitate them to work in good conditions.



	
             Content1: perform compaction method for slump test
· Compaction of Concrete sample 
	
· Methods of compaction 
· Manual compaction
[bookmark: _Toc132388518]Procedures of compacting sample
· Procedure for Concrete Slump Cone Test
· Place the mould on a smooth horizontal non-porous base plate. 
· Fill the mold with the prepared concrete mixing approximately 3 or 4 equal layers.
· Tamp each layer with 25 strokes of the rounded end of the tamping rod in a uniform manner over the cross section of the mould.
· After filling the metallic cone completely with the fresh concrete, the top is made smooth by removing any excessive concrete.

[image: ]




[image: ]Theoretical learning Activity 
· [bookmark: _Toc132388519]Within Group trainees discuss on factors affecting compaction methods
[bookmark: _Toc132388520][image: ]Practical learning Activity 
· Individual trainees perform compaction using compaction methods.
[image: ]  Points to Remember (Take home message) 
	
· Methods of compaction
· Compaction procedures



[image: Set Of Wavy, Zigzag, Horizontal Lines. Waves Outline Icon. Wave Thin Line  Symbol Royalty Free Cliparts, Vectors, And Stock Illustration. Image  118520809.][image: ]
                         Content 2: Identify factors affecting compaction 
· Factors affecting compaction 
	· Water content: Water is an essential component when making concrete. The moisture that water provides also gives concrete its strength during the curing process. While water is one of the most important ingredients in concrete, it can also be the most destructive in excessive amounts. As one of the most common building materials used in construction, appropriate concrete drying solutions are necessary to ensure concrete strength and safety.
· Mix proportion: The relative proportions between coarse and fine aggregate in concrete mix influence concrete strength. Well graded fine and coarse aggregate produce a dense concrete because of the achievement of ultimate packing density. (htt)

· Use of admixtures: Admixtures are added to concrete mixture to obtain certain properties such as accelerate setting, early strength development, improve durability, enhance concrete cohesiveness for underwater placement, decrease permeability, increase pump ability, reduce water content and many more desire properties. (htt1)

· Size of aggregate: The fracture energy of high-strength concrete decreases with an increase in aggregate size, while the fracture energy of normal-strength concrete increases with an increase in aggregate size. (htt2)



[image: ] Theoretical learning Activity 
· Within group trainees discuss on factor affecting compaction.
[image: ]Practical learning Activity 
· Individual Perform concrete compaction for slump test in accordance with the given concrete mixing ratio.
[image: ]Points to Remember (Take home message)
	· Factors affecting concrete compaction 



[image: ]Learning outcome 2 formative assessment
Written assessment
· Assessment tools 
· True or false questions
· Multiple choice
· Open ended questions
· Case studies
Q1. What is the importance of compaction of fresh concrete slump cone test.
Answer:
It is performed to check the workability of freshly made concrete, and therefore the ease with which concrete flows. It can also be used as an indicator of an improperly mixed batch.

Q2. List out procedures of compacting sample for slump test
Answer:
· Procedure for Concrete Slump Cone Test
· Place the mould on a smooth horizontal non-porous base plate. 
· Fill the mold with the prepared concrete mixing approximately 3 or 4 equal layers.
· Tamp each layer with 25 strokes of the rounded end of the tamping rod in a uniform manner over the cross section of the mould.
· After filling the metallic cone completely with the fresh concrete, the top is made smooth by removing any excessive concrete.

Q3. Choose the correct answer in the following statement
a) Compaction of fresh concrete sample for slump test can be done by mechanical method
b) Sample for slump test is compacted into slump cone using trowel
c) Sample for slump test is compacted into slump cone with using equal layers tamping
d) Sample for slump test is compacted into slump cone in one layer and remove the excess concrete on the top of slump cone
Answer:
c) Sample for slump test is compacted into slump cone with using equal layers tamping
Q4. List down four factors affecting compaction of fresh concrete on slump test
Answer:
Factors affecting compaction
Water content
Mix proportion
Use of admixtures
Size of aggregate
Practical assessment
· Assessment tools
· Assay 
· Task to be performed 
· Observation checklist
Q1. One of eastern district wants to rehabilitate 8 Km earth road from X center to Z town. Because that road was damaged by heavy rain water in 3 previous years; people are not able to buy and sell agricultural products to the public markets. The project consists of road hydraulic structures (ditches, bridges, culverts…) and earth road layers. 
The project design requires the laboratory test especially slump test in order to know the workability of concrete which is used in construction of road hydraulic structures, BS (British Standard) will be the reference. The quality management of the laboratory wishes to hire an experienced laboratory technician to perform compaction for concrete slump test in accordance with the given concrete mixing ratio by using a tamping rod.






[bookmark: _Toc133058290]Learning Outcome 2.3 Recording of Test Results

	[image: ]Duration: 4 hours

	[image: ]Learning outcome 2.3 objectives:  
By the end of the learning outcome, the trainees will be able to:
· Identify the direction of removing slump cone
· Perform slump cone recording process

	[image: ]Resources

	Equipment 
	Tools
	Materials 

	· Mould for slump test
· PPE (helmet, gloves, overalls, face mask, googles and safety shoes)

· Waterproof Base plate,
· tamping rod
	· Trowel
· Ruler
· Tape measure
· brushes
· marker ten




	· Cement
· Sand
· Gravel
· Water
· Oil
· White Board
· papers


	[image: ]Advance preparation:
· Having the concrete sample compacted.
· trim concrete sample on the top of slump cone
· Making `trainee’s groups in order to facilitate them to work in good conditions.




                      Content1: Identify the direction of removing slump cone                 
· The direction of removing Slump cone 
	
· Allowed direction is vertical: Holding the cone firmly, unlocks or step off the cone tabs. Slowly lift the cone vertically in a steady motion, without any rotational movement, straight up to clear the sample. The lifting action should take 5 to 10 seconds.

· Not allowed direction are others remain 
The key is not to jerk the cone or pull up at an angle. These movements will result in a false reading
Place a straight edge, preferably the tamping rod, across the slump mold base, with one end suspended over the pile of concrete. Using a tape or ruler, measure the distance from the bottom of the straight edge to the displaced center of the slumped concrete. Record your results to the nearest 1/4 of an inch.
Pro Tip: For those unsure of how to judge the displaced center, place a coin onto the center of the concrete after final rodding and strike off. Once the mold is pulled, measure to the spot with the coin. (htt3)



[image: ]Theoretical learning Activity 
· Within group trainees discuss on slump cone removing process 
[image: ]Practical learning Activity 
· Individual practical exercises on removing slump cone out of the concrete sample

[image: ]  Points to Remember (Take home message) 
	
· Allowed direction is vertical





                        Content 2: Perform slump cone recording process
· Performing Slump cone Recording 
	· Slump cone recording process
· Positioning the cone inversely near the sample
· Laying the tamping rod over the mould.
· Measuring the difference between the height of the mould and the highest point of specimen being tested.
[image: ][image: ]

[image: ]

I. Some significant errors may creep in a while determining the concrete-slump test. To eliminate such types of errors, always repeat the test minimum two times. (htt4)



[image: ] Theoretical learning Activity 
· Within group trainees Brainstorm on cone recording process.
[image: ]Practical learning Activity 
· [bookmark: _Hlk132612053]Individual practical exercises on recording slump test result
[image: ]Points to Remember (Take home message)
	Procedures of Recording process 



[image: ]Learning outcome 2 formative assessment
Written assessment
· Assessment tools 
· True or false questions
· Multiple choice
· Open ended questions
· Case studies

Q1. Enumerate the procedures used in recording slump cone test 
Answer:
Slump cone recording process:
Positioning the cone inversely near the sample
Laying the tamping rod over the mould
Measuring the difference between the height of the mould and the highest point of specimen being tested.
Q2.  Distinguish the following types of slump and illustrate them by using sketches:                                                                                    
i. True slump
ii. Collapse slump
iii. Shear slump
Answer:
a) True slump is a general reduction in height of the mass without any breaking up. 
b) Shear slump indicates a lack of cohesion, tends to occur in harsh mixes. This type of result implies the concrete is not suitable for placement.
c) Collapse slump generally indicates a very wet mix. With different aggregates or mix properties, the same slump can be measured for very different concretes.
[image: ]
Q3. Distinguish between true slump and collapse slump
Answer:
· True slump is a general reduction in height of the mass without any breaking up. 
· Collapse slump generally indicates a very wet mix. With different aggregates or mix properties, the same slump can be measured for very different concretes.







[bookmark: _Toc133058291]Learning Unit 3: Make Report
	
  [image: ][image: person in black suit jacket holding white tablet computer]


  
STRUCTURE OF LEARNING UNIT 3     
	Learning outcomes:
3.1 Fill working sheet
3.2 Identify Slump test report elements
3.3 Describe the final result.



[bookmark: _Toc133058292]Learning Outcome 3.1 Fill working sheet
	[image: ]Duration: 1hour

	[image: ]Learning outcome3.1 objectives:  
By the end of the learning outcome, the trainees will be able to:
· Correctly filling working sheet according to their contents










	[image: ]Resources

	Equipment 
	Tools
	Materials 

	· Black board 
· Computer 
· Projector 
· Printer 

	· Ruler
· marker ten



	· papers
· White Board
· Books 
· Notebook 
· Pen/pencil 
· Internet 
· Handout 
· Concrete Sample 
· Working sheet note book

	[image: ]Advance preparation:
· Having required paper at the working place.
· Having arranged materials, tools and equipment according to the task to be performed.
· Making `trainee’s groups in order to facilitate them to work in good conditions.




                        Content1: prepare contents of slump test working sheets
· Contents of slump test working sheets 
	
	· Title 
· Project 
· Lab number 
· date 
· location 
· Client 
· Company name 
· Operator 
· Approver 
· Checker 
· Sample identification 
· Air temperature 
· Concrete temperature 
· Form of slump 
· Measured slump







[image: ]Theoretical learning Activity 
· [bookmark: _Toc132388534]Within group trainees discuss on Contents of slump test working sheets
[image: ]Practical learning Activity 
· Individual Correct filling of working sheet according to their contents

[image: ]  Points to Remember (Take home message) 
	· Content of slump test working sheet




[image: ]Learning outcome 2 formative assessment
Written assessment
· Assessment tools 
· True or false questions
· Multiple choice
· Open ended questions
· Case studies
Q1. The following Contents of slump test working sheets which one is not included.
a. Title 
b. Project 
c. Slump cone apparatus
d. Lab number 
e. date 
f. location 
g. Client 
Answer:
c. Slump cone apparatus
Q2. List out four Contents of slump test working sheets 
Answer:
· Title 
· Project 
· Lab number 
· date 
· location 
· Client 
· Company name 

[bookmark: _Toc133058293]Learning Outcome 3.2 Identify Slump test report elements

	[image: ]Duration: 1hour

	[image: ]Learning outcome3.1 objectives:  
By the end of the learning outcome, the trainees will be able to:
1. Correctly identify Slump test report elements according to the standard

	[image: ]Resources

	Equipment 
	Tools
	Materials 

	· Black board 
· Computer 
· Projector 
· Printer 
· Classroom
· tamping rod
	· Marker pen


	· Books 
· Notebook 
· Pen/pencil 
· Internet 
· Handout 



	[image: ]Advance preparation:
· Having required paper at the working place.
· Having arranged materials according to the task to be performed.
· Making `trainee’s groups in order to facilitate them to work in good conditions.




                        Content1: Correctly identify Slump test report elements according to the standard
· [bookmark: _Toc132388538]Types of Slump test elements 
	
· Reference to this procedure 
· Date, time and place of sampling and sample identification 
· Time and place of test 
· Time lapse from sampling to commencement of the test 
· Form of slump, whether true, shear or collapse 
· Measured true slump



[image: ]Theoretical learning Activity 
· [bookmark: _Toc132388539]Brainstorming on types of Slump test elements 
· Group discussion on types of Slump test elements
[image: ]Practical learning Activity 
· [bookmark: _Toc132388540]Correct identification of Slump test report elements according to the standard

[image: ]  Points to Remember (Take home message) 
	· Types of Slump test elements.




[image: ]Learning Outcome 3.2 formative assessment
Written assessment
· Assessment tools 
· True or false questions
· Multiple choice
· Open ended questions
· Case studies
Q1. The slump test mould is filled in 3 layers of
a. Approximately equal height
b. Approximately equal volume
c. Decreasing height
d. None of the above
Answer:
b. approximately equal volume
Q2. If a decided falling-away or shearing-off of concrete from one side or a portion of the mass occurs after lifting the slump test mould.
a. Use the remaining portion of the mass to measure slump
b. Remix the concrete used in this test and repeat the procedures
c. Disregard the test and make a new test on another portion of the sample
d. Do not test for slump
Answer:
c. Disregard the test and make a new test on another portion of the sample
Q3. List out five elements of slump test report
Answer:
Date, time and place of sampling and sample identification 
Time and place of test 
Time lapse from sampling to commencement of the test 
Form of slump, whether true, shear or collapse 
Measured true slump

[bookmark: _Toc133058294]Learning Outcome 3.3 Describe the final result

	[image: ]Duration: 1hour

	[image: ]Learning outcome3.1 objectives:  
By the end of the learning outcome, the trainees will be able to:
1. Adequately describe the final result according to the standard

	[image: ]Resources

	Equipment 
	Tools
	Materials 

	· Black board 
· Computer 
· Projector 
· Printer 
· Classroom

	· Marker pen




	· Books 
· Notebook 
· Pen/pencil 
· Internet 
· Handout 


	[image: ]Advance preparation:
· Having required paper at the working place.
· Having arranged materials, tools and equipment according to the task to be performed.
· Making `trainee’s groups in order to facilitate them to work in good conditions.




                 Content1: Adequately describe the final result according to the standard
· [bookmark: _Toc132388544]Types of decisions 
	
· Rejected materials 
· Acceptable materials



[image: ]Theoretical learning Activity 
· [bookmark: _Toc132388545]Within group trainees discuss on types of decisions
[image: ]Practical learning Activity 
· [bookmark: _Toc132388546]Adequate description of the final result according to the standard
[image: ]  Points to Remember (Take home message) 
	· Types of Decision.



[image: ]Learning outcome 2 formative assessment
Written assessment
· Assessment tools 
· True or false questions
· Multiple choice
· Open ended questions
· Case studies
Q1. Distinguish the types of decisions to be taken while making result report.
Answer:
Types of decisions 
· Rejected materials
· Acceptable materials
Q2. What is the result obtained while the slump indicates a very low water-cement ratio?
Answer:
Zero Slump – Zero slumps is the indication of very low water-cement ratio, which results in dry mixes. This type of concrete is generally used for road construction.
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