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TSS 2™ TERM DISTRICT COMPREHENSIVE ASSESSMENT

SCHOOL YEAR: 2024-2025
Page 1 of 21




Section A Attempt all Questions (S5marks )

Q1. What are the raw materials used to make soil-based bricks or blocks? (2marks)
ANSWER: for each 1marks
a. Mineral materials
b. Organic materials
Reference L.O.1. Prepare materials, tools and Equipment on indicative content
1.3.Proper selection of the raw materials according to the standard requirements of
desired brick or block

Q2. How would you compare the advantages of volume batching and weight batching in a
soil production? ( 3marks )
ANSWER: for each 1.5 marks

[0 Volume batching is suitable for small-scale soil production where precision is less
critical.

[0 Weight batching is ideal for large-scale or commercial production where consistency
and quality control are important.

Reference 2.Mix ingredient on indicative content 2.1.Apply accurate batching of
ingredients according to standard ratio

Q3. Match each step of the de-molding process with its correct description. (4marks)

Steps of De-Molding Descriptions

1. Preparation for De-Molding A. Allowing the de-molded bricks to dry
and gain strength before further handling.

B. Ensuring the mold clean and applying a

2. Removal of the Brick from the Molding release agent to prevent sticking

3. Curing Process after De-Molding C. Checking for cracks, deformities, or
inconsistencies before sending the bricks
for final curing or use

4. Inspection and Quality Control D. Carefully extracting the brick from the
mold using manual or mechanical
methods to avoid damage
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ANSWER: Match each step of the de-molding process with its correct description.
(4marks) for each 1marks

Steps of De-Molding Descriptions

1. Preparation for De-Molding . Allowing the de-molded bricks to dry
and gain strength before further handling.

2. Removal of the Brick from the Molding” —»B. Ensuring the mold clean and applying a
release agent to prevent sticking

3. Curing Process after De-Molding 4. Checking for cracks, deformities, or
inconsistencies before sending the bricks
\for final curing or use

4. Inspection and Quality Control~” P. Carefully extracting the brick from the
mold using manual or mechanical
methods to avoid damage

Reference L.O.3.Moulding bricks/blocks on indicative content 3.2.De-molding fresh
bricks/blocks is carefully done to avoid any damage

Q4. Define the following term: (3marks)
a. Tools:
b. Equipment:
c. Materials
ANSWER: for each 1marks
a. Tools:
Small, handheld instruments used to carry out specific tasks in construction,
manufacturing, or other activities. Examples include hammers, screwdrivers, and
trowels.

b. Equipment:

Larger or more complex machinery and devices used to perform tasks efficiently. Unlike
tools, equipment is often mechanical or electrical, such as concrete mixers, forklifts, or
generators.

c. Materials:
The substances or components used in production or construction to create a final

product. Examples include cement, sand, wood, and steel.

ReferenceL.O.1 Prepare ,Materials ,tools and Equipment
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Q5. Design an experiment to test and compare the strength, durability and thermal
insulation properties of different soil-based bricks and blocks. How would you improve
their composition for better performance (3marks)
Answer: for each 1marks

Improving Brick Composition for Better Performance:

. Strength Improvement:

Increase cement or lime content for better bonding.
Use fibers (straw, coconut coir, basalt fiber) to improve tensile strength.

. Durability Enhancement:

Reduce water absorption by adding bitumen, fly ash, or pozzolanic materials.
Use a proper curing process (e.g., moist curing for at least 14-28 days).

. Thermal Insulation Optimization:

e Incorporate organic additives like rice husk ash to enhance insulation.
o Use lightweight aggregates (e.g., pumice or expanded clay) to improve heat
retention.

Reference L.O.1. Prepare materials, tools and Equipment on indicative content
1.4.Ingredients for brick/ blocks making are properly prepared to avoid any foreign
matter according to the work requirements.

Q6. Rearrange the following steps in the correct order for preparing clay: (3marks)
Weathering, Tempering, Digging, Un-soiling, Cleaning, Blending,

Answer: for each 0.5marks

The correct order for preparing clay is:

. Un-soiling — Removing the top layer of soil to eliminate unwanted organic matter
and impurities.

. Digging — Excavating the clay from the ground.

. Weathering — Exposing the dug-out clay to natural weather conditions (sun, rain,
wind) for a period to improve its workability.

. Cleaning — Removing stones, roots, and other unwanted materials from the clay.

. Blending — Mixing different types of clay or additives to achieve the desired
composition.

. Tempering — Adding water and kneading the clay to make it plastic and workable
for molding.
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Reference L.O.1. Prepare materials, tools and Equipment on indicative content
1.3.Proper selection of the raw materials according to the standard requirements of
desired brick or block

Q7. Compare the Plastic Clay Method from the Dry Machine Method of brick-making
(4marks)

Answer: for each 2marks

Plastic clay Method: In this method, pugged earth is used, which is placed in the
machine that contains a rectangular shape of size equal to the length and width of the
brick. A beam of the molded earth comes out of it and is cut into strips by wires fixed in
the frames.

Dry machine Method: In this method, the machine first converts the hard earth into a

powder form and a small quantity of water is added to the powder to make it a stiff
plastic paste. This paste is placed in the mould and pressed by the machine to form hard
and correct-shaped bricks. These bricks are known as pressed bricks, which do not
require any drying and can be sent directly to the burning section.

Reference L.0.3.Moulding bricks/blocks on indicative content 3.4.Drying is
properly done to avoid any damage

Q8. What type of kiln is known for its continuous firing process? ( 2marks)
ANSWER:
The Tunnel Kiln is the most well-known kiln for its continuous firing process.

Reference L.0.4. Construct kiln on indicative content 4.1.Types of kilns are
properly identified

Q9. Select the letter corresponding to the correct answer in each statement (Smarks )

1. Which kiln is most suitable for small-scale brick production due to its low
construction cost and simplicity?

. Vertical Shaft Brick Kiln (VSBK)
. Clamp Kiln

. Hoffmann Kiln

. Tunnel Kiln
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2. Which kiln is best known for being an environmentally friendly option due to its low
fuel consumption and reduced carbon emissions?

a. Hoffmann Kiln

b. Bull's Trench Kiln (BTK)

c. Clamp Kiln

d. Vertical Shaft Brick Kiln (VSBK)
3. Which type of kiln is a continuous kiln that allows for efficient and uniform brick
firing?

a. Hoffmann Kiln
b. Clamp Kiln

c. Periodic Kiln
d. Pit Kiln

4. Which kiln operates in a trench and is commonly used in South Asia for brick
production?

. Hoffmann Kiln

. Tunnel Kiln

. Bull's Trench Kiln (BTK)

. Vertical Shaft Brick Kiln (VSBK)

5. Which type of kiln is a modern, high-efficiency kiln that operates on a continuous
basis and is often used for large-scale production?

. Hoffmann Kiln
. Tunnel Kiln

. Clamp Kiln

. Pit Kiln

ANSWER: for each 1marks

1. Which kiln is most suitable for small-scale brick production due to its low
construction cost and simplicity?
b) Clamp Kiln

2. Which kiln is best known for being an environmentally friendly option due to its
low fuel consumption and reduced carbon emissions?
d) Vertical Shaft Brick Kiln (VSBK)

3. Which type of kiln is a continuous kiln that allows for efficient and uniform brick
firing?
a) Hoffmann Kiln

4. Which kiln operates in a trench and is commonly used in South Asia for brick
production?
c) Bull's Trench Kiln (BTK)
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5. Which type of kiln is a modern, high-efficiency kiln that operates on a continuous
basis and is often used for large-scale production?
b) Tunnel Kiln

Reference L.0.4. Construct kiln on indicative content 4.1.Types of kilns are
properly identified

Q10.Metion the raw materials for making compressed stabilized earth blocks. (3marks)
ANSWER: for each 1marks

a. Soil/Clay
b. Stabiliser/binder
(Cement, lime, fly ash)

C.Water
Reference L.O.1. Prepare materials, tools and Equipment on indicative content

1.4.Ingredients for brick/ blocks making are properly prepared to avoid any foreign
matter according to the work requirements.

Q11. List any two (2) defects that can be found on the compressed stabilized earth blocks
their possible causes and solution. (2marks)

ANSWER: for each 1marks

defects

causes

solution

Blocks with rough surface

Mixture was too dry

Rough wear plates were
rough

there is a soil build up in
joints or on wear plates

Coarse aggregate was used

More water in the mixture
Inspection of wear plates
and change if necessary

Excess soil to be removed
from joints and plates

Horizontal cracks observed
in blocks

Too much water in mixture

High clay content in the mix

Reduction of water in mix

More cement to mix

Add coarse sand to the mix
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Reference L.0.2.Mix ingredient on indicative content 2.2. Ingredients are
methodically mixed to meet standard requirements of the desired construction
material

Q12.Answer by true or False (Smarks)

. The water-to-clay ratio in brick-making does not affect the final strength of the
brick.

. If a brick needs to be more fire-resistant, adding more clay and less sand can be a
solution.

. Bricks made with a higher proportion of sand are more suitable for load-bearing
walls.

. In regions with high rainfall, adding waterproofing agents to brick mixtures can
enhance durability.

. The best way to create a lightweight brick is by increasing the amount of clay while
reducing other materials.
A lower ratio of water in the mixture leads to denser and stronger bricks.

. The ratio of ingredients used in brick-making is the same for all types of bricks.

. The primary ingredients of bricks are clay, sand, and water.
Bricks are made by mixing cement with steel fibers.
Increasing the sand content in a brick mixture reduces its overall strength.

ANSWER: for each 0.5 marks

a. False — The water-to-clay ratio affects the final strength of the brick. Too much water
can weaken it.

b. True — More clay and less sand can improve fire resistance.

c. False — Bricks with more sand are generally weaker and not ideal for load-bearing
walls.

d. True — Waterproofing agents help improve brick durability in high-rainfall regions.
e. False — Lightweight bricks are usually made by adding lightweight aggregates or air
pockets, not just increasing clay.

f. True — A lower water ratio leads to denser and stronger bricks.

g. False — Different types of bricks require different ingredient ratios.

h. True — The primary ingredients of bricks are clay, sand, and water.

i. False — Bricks are typically not made with cement and steel fibers.

j. True — Higher sand content can reduce the overall strength of bricks.

Reference L.0.2.Mix ingredient on indicative content 2.1. Apply accurate batching of
ingredients according to standard ratio
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Q13.Give any two (2) main stages natural drying and specify each time taken in brick
production (4marks)

ANSWER: for each stages 2marks
In brick production, natural drying consists of two main stages:

1. Initial (Preliminary) Drying
o Time Taken: About 24 to 48 hours
o Description: This stage removes surface moisture by air-drying the bricks in
a shaded or ventilated area to prevent cracking.
2. Final (Complete) Drying
o Time Taken: Around 1 to 2 weeks, depending on weather conditions
o Description: Bricks are left in open air or under sheds for thorough drying
before firing, ensuring uniform moisture removal to prevent defects during
kiln firing.

Reference L.0.3.Moulding bricks/blocks on indicative content 3.4.Drying is
properly done to avoid any damage

Q14.Describe soil composition for burnt bricks. (3marks)
ANSWER: for each 1marks

a. Clay :Grain sizes of clay are smaller 2um or 0.002mm,value recommend varies
between 20-35%

b. Silt: Grain sizes of silt ranges from 0.002 to 0.063mm,value recommended is 25-
45%

c. Sand: Grain sizes of sand are greater than 0.063mm-2mm,value recommended is
20-45%

Reference L.O.1. Prepare materials, tools and Equipment on indicative content
1.4.Ingredients for brick/ blocks making are properly prepared to avoid any
foreign matter according to the work requirements.
Q15.Explain of the term “pouring” in adobe block making (2marks)
ANSWER/: 2marks

In adobe block making, the term “pouring” refers to the process of placing the prepared
adobe mixture (mud mixture) into molds to form the blocks.

Reference L.0.3.Moulding bricks/blocks on indicative content 3.1.Proper pouring
into mould and pressing is carefully achieved according to manufacturers
,instructions.
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Q16.Choose the letter corresponding to the correct answer in each statement: (4marks)
1.Which type of soil is most suitable for kiln construction?

a. Sandy soil
b. Clay-rich soil
c. Rocky soil
d. Highly acidic soil
2.Why should a kiln be located away from residential areas?

a. To reduce air pollution and health risks
b. To make transportation easier
c. To prevent brick theft
d. To ensure better access to workers
3.What is the advantage of having a kiln site near a water source?

a. It helps in maintaining kiln temperature
b. It speeds up the firing process
c. It reduces smoke emission
d. It is useful for preparing raw materials like clay
4.What role does wind direction play in kiln site selection?

. Helps to control smoke dispersion

. Affects the color of fire bricks

. Reduces the need for ventilation

. Determines the size of the kiln
ANSWER: for each 1marks

1. Which type of soil is most suitable for kiln construction?
o b. Clay-rich soil (Clay provides stability and heat resistance, making it ideal
for kiln construction.)
2. Why should a kiln be located away from residential areas?
o a. To reduce air pollution and health risks (Kilns produce smoke and
emissions that can be harmful to nearby residents.)
3. What is the advantage of having a kiln site near a water source?
o d. It is useful for preparing raw materials like clay (Water is essential for
mixing clay and molding bricks.)
4. What role does wind direction play in kiln site selection?
o a. Helps to control smoke dispersion (Proper site selection ensures that
smoke moves away from populated areas.)

Reference L.O. 4. Construct kiln on indicative content 4.2.Kiln site is properly
selected according to the requirements.
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Q17. Outline three essential tools used in brick manufacturing using the hand method

(3marks)
ANSWER:

. Brick Mold /1marks
. Bucket /1marks

. Pick axe /1marks
. Hoe

Reference L.O.1. Prepare materials, tools and Equipment on indicative content1.2.
Correct selection of tools and equipment according to the mixing method.

SECTION B choose only three questions (30marks)

Q18.Sedimentation test this process is also known as bottle test for determining the
proportion of clay and sand particles in the soil discuss steps to be followed to perform
those test. (10marks)

ANSWER:

The sedimentation test, also known as the bottle test, is a simple and effective method
to determine the proportion of clay, silt, and sand particles in a soil sample. The test
works on the principle that different soil particles settle at different rates when
suspended in water due to their size and weight. Here are the steps to perform this test:

Materials Needed:

A transparent bottle (like a plastic or glass bottle)
Soil sample

Water

A measuring cylinder or tape for marking levels
A spoon or scoop for adding soil

A stirring stick or rod

A ruler for measuring sediment layers

Steps:

1. Prepare the Soil Sample:
o Collect a representative sample of the soil you want to test. Ensure it's a

TSS 2™ TERM DISTRICT COMPREHENSIVE ASSESSMENT

SCHOOL YEAR: 2024-2025
Page 11 of 21



https://www.google.com/search?sca_esv=ea93a93fa601efe3&nfpr=1&biw=1536&bih=730&sxsrf=AHTn8zr1vJhjEBLTLNBKz75eY75xdevjIg:1740668616142&q=Sedimention+test+this+process+is+also+known+as+bottle+test+for+determining+the+proportion+of+clay+and+sand+particles+in+the+soil+discuss+steps+to+be+followed+to+perform+those+test&sa=X&ved=2ahUKEwi8tqX0j-SLAxWe_rsIHUsbCzcQpBd6BAgHEAE
https://www.google.com/search?sca_esv=ea93a93fa601efe3&nfpr=1&biw=1536&bih=730&sxsrf=AHTn8zr1vJhjEBLTLNBKz75eY75xdevjIg:1740668616142&q=Sedimention+test+this+process+is+also+known+as+bottle+test+for+determining+the+proportion+of+clay+and+sand+particles+in+the+soil+discuss+steps+to+be+followed+to+perform+those+test&sa=X&ved=2ahUKEwi8tqX0j-SLAxWe_rsIHUsbCzcQpBd6BAgHEAE
https://www.google.com/search?sca_esv=ea93a93fa601efe3&nfpr=1&biw=1536&bih=730&sxsrf=AHTn8zr1vJhjEBLTLNBKz75eY75xdevjIg:1740668616142&q=Sedimention+test+this+process+is+also+known+as+bottle+test+for+determining+the+proportion+of+clay+and+sand+particles+in+the+soil+discuss+steps+to+be+followed+to+perform+those+test&sa=X&ved=2ahUKEwi8tqX0j-SLAxWe_rsIHUsbCzcQpBd6BAgHEAE

good mixture of the soil type you are analyzing.
. Fill the Bottle:
o Add approximately 1/3 of the bottle's volume with the soil sample.
. Add Water:

o Fill the bottle with water, leaving some space at the top to prevent spillage

when shaking. The water should be about 2-3 times the volume of the soil.
. Shake the Bottle:

o Secure the bottle cap and shake it vigorously for about 5 to 10 minutes to
thoroughly mix the soil with water. The goal is to suspend all the soil
particles in the water.

. Allow the Soil to Settle:

o After shaking, place the bottle in a stable position where it will not be
disturbed. Allow the soil to settle for at least 24 hours.

o The particles will settle at different rates based on their size and weight:

= Sand will settle first at the bottom (because it is the heaviest and
largest particle).
= Silt will settle on top of the sand layer.
= Clay particles, being very fine and light, will settle last, forming a layer
on top of the silt.
. Measure the Layers:

o After 24 hours, the soil particles will have settled into distinct layers. Using a
ruler or tape measure, measure the height of each layer (sand, silt, and clay)
in the bottle.

o The total height of the settled layers should equal the height of the soil plus
water column, but each layer will occupy a different proportion.

. Calculate the Proportions:

o The proportion of each type of soil (clay, silt, sand) is determined by
measuring the height of the settled layers and calculating the percentage
each layer represents out of the total height.

Formula to calculate the proportion ot each type ot particle:

Height of that layer 100
Total height of soil

Percentage of soil type = (

Interpretation:

Sand: If the sand layer is the most significant, the soil is likely sandy.

Silt: If the silt layer is prominent, the soil is silty.

Clay: If the clay layer is the thickest, the soil is clayey.

By comparing the relative proportions, you can classify the soil into different types
(like sandy, loamy, clayey, etc.).

Reference L.O.1. Prepare materials ,tools and Equipment on indicative
contentl.3.Proper selection of the raw materials according to the standard
requirements of desired brick or block
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Q19. Explain the importance of batching ingredients accurately in adobe block
production. How do variations in soil composition, water content, and stabilizers affect
the quality and durability of adobe blocks?" (10marks)

ANSWER:
Importance of Batching Ingredients Accurately in Adobe Block Production:

Batching ingredients accurately in adobe block production is crucial for ensuring the
consistency, quality, and durability of the blocks. The primary ingredients used in adobe
blocks are soil (typically a mixture of sand, clay, and silt), water, and, in some cases,
stabilizers (like cement or lime). Accurate batching ensures that the proportions of these
materials are optimal for creating strong and durable blocks that can withstand
environmental conditions and loads. Here's why precise batching is essential:

1. Consistency in Quality: Accurate batching ensures that each batch of adobe
blocks has the same proportions of ingredients, leading to consistent texture, color,
and strength throughout the production process. Variations in ingredient
proportions can result in weak or poorly formed blocks, affecting the overall
integrity of the structure.

. Strength and Durability: The correct proportion of ingredients (soil, water, and
stabilizers) directly impacts the strength and durability of the adobe blocks. An
improper mixture may lead to blocks that are too soft and prone to cracking or
erosion, reducing the lifespan of the structure built from them.

3. Workability and Molding: When the soil mixture has the correct moisture content,
it is easier to work with and mold into the desired shape. If the mixture is too dry
or too wet, it can be difficult to form uniform blocks, and the blocks may not hold
their shape properly.

Effects of Variations in Soil Composition, Water Content, and Stabilizers on Adobe
Blocks:

1. Soil Composition:

o Clay Content: Clay helps bind the particles together, giving the adobe block
strength. However, too much clay can make the block too brittle, leading to
cracks and reduced durability. Insufficient clay content means the block may
not hold together well, affecting its strength.

Sand Content: Sand provides bulk and stability to the block. However, too
much sand can make the block weak and crumbly, as the clay particles will
not be able to bond well with the sand particles.

Silt Content: Silt can negatively affect the block's stability. While small
amounts of silt may help with binding, excessive silt content can weaken the
structure of the adobe block, as it may cause it to disintegrate when exposed
to moisture.
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Impact of Variations:

o Too much clay: The block may become overly dense and prone to cracking
upon drying.

o Too much sand: The block may be too loose and crumble easily.

o Excessive silt: [t can make the block weak and prone to erosion.

2. Water Content:

o Water is crucial for making the adobe mixture workable, but the correct
amount is key. Too little water will make the mixture dry and difficult to
mold, while too much water will weaken the bond between soil particles and
can lead to shrinkage cracks when the blocks dry.

Impact of Variations:

o Too much water: The block may become too soft and prone to erosion.
Excess moisture can cause the blocks to shrink excessively as they dry,
leading to cracks and reduced strength.

o Too little water: The mixture will be dry and crumbly, making it difficult to
shape the blocks, and the final product may lack strength and cohesion.

3. Stabilizers (e.g., Cement or Lime):

o Stabilizers like cement or lime are added to improve the strength, water
resistance, and durability of adobe blocks. The use of stabilizers helps the
adobe blocks resist weathering, moisture absorption, and cracking,
especially in regions with high rainfall or fluctuating temperatures. However,
too much stabilizer can make the block too rigid and reduce the natural
benefits of the adobe (such as breathability and insulation properties).

Impact of Variations:

o Too much stabilizer: The block may lose its natural properties (such as
breathability) and become too rigid, reducing its overall performance as a
building material.

o Too little stabilizer: The block may not achieve the desired strength and
durability, especially in areas where rain or moisture is a concern.

Reference L.O. 2.Mix ingredient on indicative content 2.1.Apply accurate batching
of ingredients according to standard ratio

Q20. Differentiate between clamp and burning kiln according to the following terms:
(10marks)

a. Regulation of fire:
b. Structure:
c. Skilled supervision:
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d. Capacity:

e. Quality of bricks:

ANSWER:

Difference between clamp and kiln burning of brick

NO: Tem

Kiln burn brick2

Clamp burn brick

1 Regulation of
fire

Fire can be controlled
and the required
range of temperature
can be adjusted

fire is not under control which

sometimes may cause over-burning
of bricks.

Structure

Since it is a
permanent structure,
the initial cost will be
high

Since it is a temporary structure,
there will be a low initial cost.

Skilled
supervision

It requires skilled
supervision.

Skilled supervision is not
necessary.

Capacity

An average
of 25000 bricks per
day can be burnt in a

kiln

Approximately 20000 to 100.000
(one hundred thousand) bricks can
be burnt in a period of one to two
months.

Quality of
bricks

Percentage of good
quality bricks is more
about 90% or so.

Percentage of good quality bricks is
small about 60% or so.

Reference L.0.4. Construct kiln on indicative content 4.1.Types of kilns are
properly identified

Q21. Producing soil-based bricks and blocks, such as compressed stabilized earth blocks
(CSEBs) or traditional mud bricks, requires specialized equipment for soil preparation,
mixing, molding, compacting, and curing. describe equipment for production of soil-
based bricks and blocks (10marks)

ANSWER:

SCEB Machine: To press the soil/binder or stabilizer with the mixture into a high-
quality strong block.

Excavator: To excavate raw material/soil for mass production.
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Dump truck: To transport raw materials and finished products.

Extruder machine: To produce various types of extruded clay bricks such as perforated,
solid, pavers and decorative.

Crusher: To reduce the size of clay and other refractory materials into smaller particles
with granulometric size of 2mm max.

Reference L.O.1. Prepare materials, tools and Equipment on indicative
contentl.2.Correct selection of tools and equipment according to the mixing
method

Q22. The choice between manual and automated equipment in brick production depends
on factors such as cost, production scale, labor availability, and quality consistency.
What are the advantages and disadvantages of using manual vs. automated equipment in
brick production? (10marks)

ANSWER:

In brick production, choosing between manual and automated equipment involves
balancing factors like cost, production scale, labor availability, and quality consistency.
Below are the advantages and disadvantages of using manual versus automated
equipment in brick production:

Manual Equipment
Advantages:

1. Lower Initial Investment: Manual brick production equipment requires
significantly less capital compared to automated systems, making it an attractive
option for smaller operations or startups.

. Flexibility: Manual equipment offers more flexibility in terms of product variety, as
it can be adapted to produce different types of bricks or customized orders.

. Less Reliance on Technology: No need for specialized technical skills to operate
machinery, making it easier to train workers.

. Lower Operating Costs: Manual equipment generally uses less energy, and
ongoing maintenance is simpler and less expensive than automated systems.

. Better for Small-Scale or Niche Markets: [t’s ideal for small batches or custom
brick production, especially for projects that require unique designs or smaller
quantities.

Disadvantages:

1. Lower Production Output: Manual systems are slower, which can result in
reduced production capacity and longer turnaround times.
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. Inconsistent Quality: Human error can lead to variations in size, shape, and
strength of bricks, making it difficult to maintain consistent quality.

. Labor-Intensive: Manual brick production requires a large workforce, leading to
higher labor costs and potential challenges in managing workers.

. Health and Safety Risks: Manual processes can be physically demanding and
pose safety risks to workers, especially with heavy lifting and repetitive tasks.

. Limited Scalability: Expanding production requires hiring more workers and
investing in more manual equipment, which can be difficult to manage.

Automated Equipment
Advantages:

1. Higher Production Efficiency: Automated equipment can produce large volumes
of bricks in a shorter amount of time, making it ideal for large-scale operations and
high-demand markets.

. Consistent Quality: Automation ensures uniformity in the size, shape, and quality
of bricks, leading to fewer defects and higher consistency across batches.

. Labor Cost Savings: Automation reduces the need for manual labor, leading to
savings in labor costs over time and reducing the risk of worker-related issues.

. Increased Safety: Automated systems minimize worker exposure to physically
demanding and hazardous tasks, improving workplace safety.

. Scalability: Automated systems are easier to scale up, as increasing production
often only requires adjustments to the machinery rather than adding large
numbers of workers.

Disadvantages:

1. High Initial Investment: Automated equipment involves a large upfront cost for
purchasing, installing, and setting up the machinery. There is also a need for
specialized training.

. Maintenance and Repair Costs: Automated systems require regular maintenance
and repairs, which can be costly and may require specialized technicians.

. Reduced Flexibility: Automated systems are optimized for large-scale production
of standardized products, making it difficult to produce small or custom batches
without significant adjustments.

. Energy Consumption: Automated equipment tends to consume more energy than
manual systems, potentially increasing operational costs over time.

. Skilled Labor Requirements: While automation reduces the need for general
labor, it increases the demand for skilled workers to operate, monitor, and
troubleshoot the machinery.

Reference L.O.2.Mix ingredient on indicative content 2.3. Equipment and tools are
correctly set and properly operated in accordance with manufacturer’s instructions.
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SECTION C Choose one only question (15marks)

Q23. The key environmental conditions required for an effective drying place for soil-
based bricks and blocks are critical to ensure proper moisture evaporation and strength
development. What are the factors environmental conditions required for an effective
drying place for soil-based bricks and blocks? (15marks)

ANSWER:

Several factors influence the drying process and should be carefully controlled to achieve
optimal results. These factors include:

1. Temperature

o Ideal Range: The drying area should have a moderate to warm temperature,
typically ranging from 25°C to 35°C (77°F to 95°F).
Effects: Higher temperatures facilitate faster moisture evaporation, while lower
temperatures can slow the drying process. Extremely high temperatures should be
avoided, as they can cause the bricks to crack due to rapid moisture loss.

2. Humidity

e Low Relative Humidity: An ideal drying environment has low humidity levels,
usually around 40% to 60% relative humidity.
Effects: High humidity reduces the rate at which moisture evaporates from the
bricks, potentially leading to uneven drying, longer drying times, and even warping
or cracking of the bricks. Low humidity promotes efficient drying and ensures
uniform moisture removal.

3. Air Circulation

Good Ventilation: The drying area should have adequate airflow to encourage the
removal of moisture from the bricks. Air movement can be natural (wind) or
mechanical (fans).

Effects: Proper air circulation helps in the even distribution of moisture across the
bricks and speeds up the drying process. It prevents stagnation of humid air
around the bricks, which could slow down evaporation.

4. Sunlight

o Direct vs. Indirect Exposure: In some cases, exposure to direct sunlight can be
beneficial as it increases the temperature, aiding in moisture evaporation. However,
indirect sunlight or partial shade is often preferred to avoid overheating or
cracking.
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Effects: Direct sunlight, if too intense, can cause rapid drying on the surface while
leaving moisture trapped inside, leading to internal cracking. Proper balance is key
for uniform drying.

5. Wind Speed

Moderate Winds: A light to moderate breeze is ideal for drying soil-based bricks.
Wind speeds of 5-15 km/h (3-9 mph) are optimal for promoting efficient
evaporation.

Effects: Wind helps remove moisture from the surface of the bricks. However,
excessive winds can cause uneven drying, leading to surface cracking or warping.

6. Precipitation

Dry and Rain-Free Conditions: The drying area should be sheltered from rain and
moisture, as precipitation will disrupt the drying process.

Effects: Rain or water exposure can reintroduce moisture into the bricks, delaying
the drying process and potentially leading to weakened brick strength.

7. Shelter/Protection

Covering or Shading: In areas where rain or intense sun is a concern, it may be
necessary to provide some form of cover or shelter (such as tarps, roofs, or sheds)
to protect the bricks from sudden changes in weather.

Effects: Protection from rain prevents the bricks from becoming wet again, while
shielding from intense sunlight ensures the drying is slow and even.

. Ground Surface

Elevated and Dry Surface: The drying area should have a dry, elevated surface
(such as wooden or bamboo platforms) to allow air circulation beneath the bricks.
Effects: Damp or wet ground surfaces can slow down the drying process by
providing external moisture to the bricks. Elevation ensures airflow under the
bricks and minimizes the risk of moisture retention from the ground.

. Duration of Drying

Gradual Drying: Drying should be gradual to allow the bricks to reach the required
moisture content without cracking.

Effects: Bricks should be dried slowly over several days or weeks, depending on
the thickness and size of the blocks, to ensure they develop the necessary strength.
Quick drying, especially in the initial stages, can cause surface cracks and internal
weaknesses.

10. Temperature Variation
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o Avoid Extreme Fluctuations: The drying area should maintain a relatively stable
temperature. Extreme fluctuations (e.g., rapid heating and cooling) should be

avoided.

Effects: Drastic changes in temperature can lead to uneven drying and stress
cracks in the bricks. Consistency in temperature promotes uniform moisture
evaporation and reduces the risk of deformation.

Reference L.0.3.Moulding bricks/blocks on indicative content3.4.Drying is
properly done to avoid any damage

Q24. Burnt bricks are made from natural clay mixed with various minerals that
influence their strength, durability, color, and thermal properties. The composition of
these ingredients determines the quality and performance of the bricks in construction.
Discuss of each ingredient, its percentage composition, and its role in brick production.

(15marks)

ANSWER:

Composition of Burnt Bricks and Their Roles in Brick Production

Burnt bricks are primarily composed of natural clay mixed with various minerals. Each
ingredient plays a crucial role in determining the strength, durability, color, and thermal
properties of the bricks. The typical composition of burnt bricks includes the following

Ingredient

Percentage Composition

Role in Brick Production

Silica (SiO:)

50% - 60%

- Provides strength and
hardness.

- Prevents excessive
shrinkage and cracking
during drying and firing.
- Ensures the shape and
structure of the brick
remain intact

Alumina (Al.Os)

20% - 30%

- Enhances plasticity of
clay, making it easier to
mold.

- Helps in binding other
materials together.

- Excess alumina can cause
excessive shrinkage and
cracking.

Lime (CaO)

5% - 10%

- Helps in the fusion of
particles during firing,
reducing porosity.

- Improves the durability
and strength of the bricks.
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- Too much lime can cause
disintegration due to
excessive expansion

Iron Oxide (Fe:0:)

5% - 7%

- Influences the color of the
bricks (red, brown, or yellow
depending on the firing
conditions).

- Enhances the hardness
and strength of the bricks.

- Excess iron oxide can lead
to black or dark-colored
bricks.

Magnesia (MgO)

1% - 3%

- Prevents shrinkage and
warping during firing.

- Enhances color and
reduces cracking.

- Excess magnesia can
make bricks brittle and
weak.

Organic Matter and
Impurities

1% - 2%

- Helps in burning the
bricks uniformly by creating
internal pores for better
heat penetration.

- Excess organic matter can
lead to weak and porous
bricks.

Reference L.O.1. Prepare materials, tools and Equipment on indicative
contentl.3.Proper selection of the raw materials according to the standard
requirements of desired brick or block
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