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Section A: Institute Based Training (15 Academic Weeks) 

Part 1: Construction Materials 

Module I: Construction Materials 

 

Task 1: Construction Materials: 

Construction materials are materials that are used for construction works in construction 
site. They may be natural or man-made (artificial). Some commonly used construction 
materials are as follows: 

िनमाªण सामúीहł िनमाªण Öथलमा िनमाªण कायªका लािग ÿयोग गåरने सामúीहł हòन ्। यी सामúीहł ÿाकृितक वा 
मानव िनिमªत (कृिýम) हòन स³छन ्। सामाÆयतया ÿयोग गåरने केही िनमाªण सामúीहł िनÌनानुसार छन:् 

i. Mud (माटो)  
ii. Stones  (ढुङ्गा)  

iii. Aggregate: Sand and Gravel 
(बालवुा र úाभेल)  

iv. Cement (िसमÆेट)  
v. Water (पानी) 

vi. Lime (चनुा)   
vii. Plastic (ÈलािÖटक)    

viii. Glass  (िससा) 
ix. Asbestos Sheet (एÖबÖेटोस पाता)  
x. Fiberglass/sheet  (फाइबरµलास/ पाता)   

xi. Blocks  (Êलक) 
xii. Bricks  (ईटँा)  

xiii. Steel (िÖटल )  
xiv. Rebar (फलाम ेडÁडी)  
xv. Aluminium (एÐयिुमिनयम) 

xvi. Timber (काठ) 
xvii. Plywood   (Èलाई) 

xviii. Artificial wood (कृिýम काठ )  
xix. Bamboo and cane (बाँस र वेत) 
xx. Roofing materials (छत बनाउने 

सामúी) (Khar, Straw (पराल), Slate, 
Khapada, Tiles, Corrugated 
Galvanized Iron CGI sheet)  

xxi. Partition blocks/boards (िवभाजन 
Êलक/बोडªहł) 
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i. Mud (माटो)  

 

ii. Stones  (ढुङ्गा)  

 

iii. Aggregate: Sand and Gravel (बालवुा र úाभेल)  

  
iv. Cement (िसमÆेट)  

 

v. Water (पानी) 

 
vi. Lime (चनुा)   
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vii. Plastic (ÈलािÖटक)    

 

viii. Glass  (िससा) 

 

ix. Asbestos Sheet (एÖबÖेटोस पाता)  

 

x. Fiberglass/sheet  (फाइबरµलास/ पाता)   

 

xi. Blocks  (Êलक) 
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xii. Bricks  (ईटँा)  

 

xiii. Steel (िÖटल )  

xiv. Rebar (फलाम ेडÁडी)  

 

xv. Aluminium (एÐयिुमिनयम) 

 

xvi. Timber (काठ) 

 

xvii. Plywood   (Èलाई) 
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xviii. Artificial wood (कृिýम काठ )  

 

xix. Bamboo and cane (बाँस र वेत) 

 

xx. Roofing materials (छत बनाउने सामúी) (Khar, Straw (पराल), Slate, Khapada, Tiles, 
Corrugated Galvanized Iron CGI sheet)  
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xxi. Partition blocks/boards (िवभाजन Êलक/बोडªहł) 
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Task 2: Stones: 

1. Introduction (पåरचय) 
The hard, solid substance found in the ground that is often used as a building 
material, or a small piece of this substance is called stone. Stones have been 
considered as one of the popular building material from the olden days due to their 
availability in abundance from the natural rocks. Building stones should possess 
enough strength and durability. The stones which are suitable for the construction of 
the structures such as retaining walls, abutments, dams, barrages, roads etc are 
known as building stones.  
 
जिमनमा पाइने कडा, ठोस पदाथª जनु ÿाय िनमाªण सामúीको łपमा ÿयोग गåरÆछ, वा यस पदाथªको सानो 
टुøालाई पÂथर वा ढुङ्गा भिनÆछ । ÿाकृितक चĘानहłबाट ÿशÖत माýामा उपलÊध भएका कारण 
ढुङ्गाहł परुातन कालदेिखका लोकिÿय िनमाªण सामúीहł मÅये एक मािनÆछन ्। िनमाªण कायªमा ÿयोग 
हòने ढुङ्गामा पयाªĮ शिĉ र िटकाउपन हòनपुछª । åरटेिनङ वाल, एबुटमÆेट, बाँध, Êयारेज, सडक आिद 
संरचना िनमाªणका लािग उपयĉु हòने ढुङ्गालाई िबिÐडङ Öटोन भिनÆछ ।  
 

2. Source: River boulders, Stone Quarry (®ोत : नदीजÆय ठुला ढुङ्गाहł, ढुङ्गा खानी) 
We can get stones from two sources: (हामी दईु ąोतहłबाट पÂथरहł ÿाĮ गनª स³छŏ:) 

i. River Boulders (नदीजÆय ठुला ढुङ्गाहł) 
ii. Stone Quarry (ढुङ्गा खानी) 

 
i. River Boulders (नदीजÆय ठुला ढुङ्गाहł) 

As water flows downstream, it carries along sediment like sand and smaller 
rocks. When these particles collide with larger boulders in the river, they start 
wearing away the surface of the boulder through a constant process of abrasion. 
Over time, the constant rubbing and grinding cause the boulders to break down 
into smaller and smoother stones. This process not only shapes the stones but 
also gives them their characteristic rounded edges.  
 
जब पानी बµछ, यसले बालुवा र स-साना चĘानहł जÖता sediment बो³छ । जब यी कणहł नदीमा 
ठूला ढुङ्गाहłसँग ठोि³कÆछन, ितनीहł घषªणको िनरÆतर ÿिøयामाफª त boulder को सतहलाई 
धÐुयाउन थाÐछन।् समयिबÂद ैजाँदा, लगातार रगड्ने र िपÖन ेकामले गदाª ढुङ्गाहł स-साना र िचÐलो 
ढुङ्गाहłमा टुिøÆछन।् यो ÿिøयाले ढुङ्गाहłलाई आकार माý िदँदैन, ढुङ्गाहłलाई गोलाकार 
िकनाराहł पिन िदÆछ । 
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ii. Stone Quarry (ढुङ्गा खानी) 
In a quarry, massive blocks or slabs of stone are extracted using a combination 
of drilling, blasting, and cutting techniques. Once these blocks are removed, they 
undergo further processing to achieve the desired shapes and sizes for various 
applications.  
 
खानीमा िűिलङ, ÊलािÖटङ र किटङ ÿिविधको ÿयोग गरेर ढुङ्गाको ठुलो Êलक वा ÖÐयाब 
िनकािलÆछ । ÊलकहŁ िनकालेपिछ  िविभÆन कामहłको लािग चािहएको आकारहł िदनको लािग 
ती ÊलकहŁ थप ÿिøयाबाट गûुÆछन।् 

 
3. Characteristics of good building stones (भवन िनमाªणमा ÿयोग हòने राăो ढुङ्गाको 

िवशेषताहŁ) 
1) Crushing – A good building stone should have better crushing strength i.e. greater 
than 100 N/mm2 .  भवन िनमाªणमा ÿयोग हòने राăो पÂथरमा राăो øिशंग शिĉ अथाªत् 100 N/mm2 
भÆदा बढी हòनपुदªछ । 
2) Hardness - A good building stone should have sufficient hardness. भवन िनमाªणमा 
ÿयोग हòने राăो पÂथरमा पयाªĮ कठोरता हòनपुछª। 
3) Durability - A good building stones must be durable long lasting nature. भवन 
िनमाªणमा ÿयोग हòने राăो पÂथर िटकाऊ लामो Öथायी ÿकृित हòनपुछª। 
4) Fire resistance - They should have good fire resistance properties. ितनीहłसँग राăो  
आगो ÿितरोधी गुणहł हòनपुदªछ। 
5) Seasoning/weathering - They should also have good weathering resistance 
properties. ितनीहłसँग राăो weathering ÿितरोधी गुणहł पिन हòनपुदªछ । 
6) Water resistance - They should have less water absorption properties. ितनीहłसँग 
कम पानी अवशोषण गुणहł हòनपुदªछ । 
7) Economy - They should be economical & easily available. ितनीहł िकफायती र सिजलै 
उपलÊध हòनपुछª।  
8) Attrition – A good building stone should have less wear & tear, abrasion & erosion 
properties. भवन िनमाªणमा ÿयोग हòने राăो पÂथरमा कम wear र tear, abrasion र erosion गुणहł 
हòनपुदªछ। 
9) Facing & dressing – A good building stones should be easily molded, carved & 
dressed. भवन िनमाªणमा ÿयोग हòने राăो पÂथर सिजलै molded, carved & dressed हòनपुछª । 
10) Specific gravity - A good building stone should have higher specific gravity i.e. 
more than 2.7. भवन िनमाªणमा ÿयोग हòने राăो पÂथरमा  higher specific gravity अथाªत् 2.7 भÆदा 
बढी हòनपुछª। 
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11) Texture – The structure of the good building stone should be compact fine 
crystalline. They don’t have any cracks, cavities & patches. भवन िनमाªणमा ÿयोग हòने राăो 
पÂथर को संरचना compact fine crystalline हòनपुछª। ितनीहłमा कुनै cracks, cavities र Èयाचहł 
हòनहुòदैनँ । 
12) Toughness - A good building stone should be strong & tough. भवन िनमाªणमा ÿयोग 
हòने राăो पÂथर बिलयो र कडा हòनपुछª। 

4. Selection and use of stones for various construction according to shape (आकार 
अनुसार िविभÆन िनमाªणका लािग ढुङ्गाको छनोट र ÿयोग)  

i. Cubical Stones (घन ढुङ्गाहł): These are well-shaped, cubic stones that are 
suitable for constructing corners, quoins, and pillars. They provide stability 
and a pleasing aesthetic.(यी राăो आकारका, घन पÂथरहł हòन ्जनु कुनाहł, ³वोइनहł 
र ÖतÌभहł िनमाªण गनª उपयुĉ छन।् यसले िÖथरता र एक मनमोहक सौÆदयª ÿदान गछª ।) 

ii. Rectangular Stones (आयताकार ढुङ्गाहł): Ideal for constructing walls, 
especially when uniformity and a clean finish are desired. They can be easily 
arranged in rows to create a strong and visually appealing structure.(पखाªलहł 
िनमाªण गनªका लािग उपयĉु , िवशेष गरी जब एकłपता र सफा finish चािहÆछ। यो बिलयो र 
ŀÔयाÂमक łपमा आकषªक संरचना िसजªना गनª सिजलैसँग पङ्िĉहłमा ÓयविÖथत गनª सिकÆछ 
।) 

iii. Irregular Stones (अिनयिमत ढुङ्गाहł): For a more natural look, irregularly 
shaped stones can be used. They are often employed in landscaping or for 
creating retaining walls. (अिधक ÿाकृितक łपको लािग, अिनयिमत आकारको पÂथरहł 
ÿयोग गनª सिकÆछ। ितनीहł ÿाय: भूिनमाªण वा åरटेिनङ पखाªलहł िसजªना गनª ÿयोग गåरÆछ ।) 

iv. Angular Stones (कोणीय ढुङ्गाहł): Stones with angular shapes are good for 
load-bearing purposes. They interlock well, providing stability and strength, 
making them suitable for foundations and base courses. (कोणीय आकारका 
ढुङ्गाहł भार वहन गन¥ ÿयोजनका लािग राăो हòÆछन।् ितनीहłले राăो तåरकाल ेइÆटरलक गछªन,् 
िÖथरता र शिĉ ÿदान गछªन,् ितनीहłलाई foundations र base courses को लािग उपयĉु 
बनाउँदछन ्।) 

v. Round Stones (गोलाकार ढुङ्गाहł): These are commonly used in landscaping 
and decorative elements. They can also be used for erosion control. (यी 
सामाÆयतया भूिनमाªण र सजावटी तÂवहłमा ÿयोग गåरÆछ । यसलाई कटान िनयÆýणमा पिन 
ÿयोग गनª सिकÆछ ।) 

vi. Slab Stones (चेÈटा ढुङ्गाहł) : Flat and broad stones, known as slabs, are 
suitable for pathways, patios, and flooring. They provide a stable and even 
surface for walking or placing structures. (समतल र चौडा पÂथरहł, जसलाई ÖÐयाब 
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भिनÆछ, िहड्ने मागªहł, आँगनहł र flooring को लािग उपयĉु छन्। ितनीहłले िहड्ंन वा 
संरचनाहł रा´नको लािग िÖथर सतह पिन ÿदान गछªन ्।) 

vii. Crushed Stones (िपसेको ढुङ्गाहł): Crushed stones are used as aggregates in 
concrete and road construction. They come in various sizes, with smaller 
stones providing stability to concrete mixtures, while larger ones are used for 
road bases.(कंिøट र सडक िनमाªणमा िपसेका ढुङ्गाहł aggregates को łपमा ÿयोग 
गåरÆछ। ितनीहł िविभÆन आकारहłमा आउँछन,् साना ढुङ्गाहłले कंøìट िम®णलाई िÖथरता 
ÿदान गदªछ, जबिक ठूला हł सडक आधारहłको लािग ÿयोग गåरÆछ।) 

viii. Flagstones (झÁडा आकारको ढुङ्गाहł) : Thin, flat stones known as flagstones are 
commonly used for paving. They are versatile and can be used for walkways, 
patios, and even as stepping stones. (पातलो, समतल पÂथरहł जसलाई ÉÐयागÖटोन 
भिनÆछ सामाÆयतया िहड्ने बाटोमा िब¹याउनको लािग ÿयोग गåरÆछ। ितनीहł बहòमखुी छन् र 
पैदल मागª, आँगन, र पाइला पÂथरको łपमा पिन ÿयोग गनª सिकÆछ।) 

ix. Rubble Stones (भµनावशषे ढुङ्गाहł): Irregularly shaped and uncut stones, also 
known as rubble, are often used in the construction of foundations, retaining 
walls, and as fill material. They provide strength and stability. (अिनयिमत 
आकारका र नकािटएका ढुङ्गाहł, जसलाई rubble पिन भिनÆछ, ÿाय जग िनमाªण गनª, 
पखाªलहł कायम रा´न र भन¥ सामúीको łपमा ÿयोग गåरÆछ। यसल ेशिĉ र िÖथरता ÿदान गछª 
।) 

5. Dressing, seasoning and stacking (Extraction and preparation for use) (űेिसङ, 
िसजिनङ र Öट्यािकङ (िनकासी र ÿयोगको लािग तयारी)) 

 Dressing stone: Shaping and finishing quarried stone to the desired size and 
shape (इि¸छत आकारमा उÂखनन गåरएको पÂथरको आकार िदन ुर राăो देिखने बनाउन)ु 

 

 Seasoning stone: Removing moisture from stone through a cycle of drying 
and airing (स³ुखा हावाको ÿयोग माफª त पÂथरबाट आþªता हटाउन)ु 

 

 Stacking stone: the art of balancing rocks to create beautiful and often 
temporary sculptures. It's a meditative and creative practice. (सÆुदर र अÖथायी 
मिूतªहł बनाउन चĘानहł सÆतुलन गन¥ कला । यो एक Åयान केिÆþत र रचनाÂमक अËयास हो।) 

 
The extraction of facing stone involves complex processes, preserving natural 
qualities during cutting and shaping with advanced techniques. From stone cutting 
machines to thermal jet methods, technology plays a vital role in transforming raw 
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blocks into high-quality products. Checks on physical and mechanical properties 
ensure suitability for construction. Then the stones are stacked upon each other in 
the truck or other transporting vehicles and are sent to construction site for use.  
 
Facing पÂथरको िनकासीमा जिटल ÿिøयाहł समावेश छन ्। काट्न ेर आकार िदन ेøममा ÿाकृितक 
गुणहłको संर±ण गनª उÆनत ÿिविधहłको मदत िलईÆछ । पÂथर काट्ने मेिशनहłदिेख थमªल जेट 
िविधहłमा, टे³नोलोजीले क¸चा Êलकहłलाई उ¸च गुणÖतरको उÂपादनहłमा łपाÆतरण गनª महßवपणूª 
भूिमका खेÐछ । भौितक र यािÆýक गुणहłको जाँचल ेिनमाªणको लािग उपयĉुता सिुनिĲत गदªछ। Âयसपिछ 
ढुङ्गाहł ůक वा अÆय ढुवानी गन¥ सवारी साधनहłमा एक अकाªमा Stacking गåरÆछ र ÿयोगको लािग 
िनमाªण Öथलमा पठाइÆछ । 
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Task 3 : Aggregates 

1. Introduction (पåरचय) 

• Aggregate can be fine aggregate or coarse aggregate based on the size distribution 
of particles. These aggregates can be used for making concrete with the proper 
mixing of sand and cement. The properties of the aggregates will be different for 
different sizes of aggregates. (कणहłको आकारको आधारमा एúीगेट fine aggregate वा 
coarse aggregate हòन स³छ । यी एúीगेटहł बालवुा र िसमÆेटको उिचत िम®णको साथ कंøìट बनाउन 
ÿयोग गनª सिकÆछ। एúीगेटको गुणहł एúीगेटको िविभÆन आकारहłको लािग फरक हòनेछ ।) 
 
 

 

 

 

 

2. Uses (ÿयोग) 

Aggregates have many uses in the construction of various structures. Its use depends on the 
aggregates’ size, shape and strength parameters. Aggregates are used in different sizes in 
the concrete mix based on the required strength and compactness. (िविभÆन संरचनाहłको 
िनमाªणमा एúीगेटहłको धेरै ÿयोगहł छन।् यसको ÿयोग एúीगेटको आकार र शिĉ मापदÁडहłमा िनभªर गदªछ। 
िविभÆन आकारमा एúीगेटहł आवÔयक शिĉ र संकुिचतताको आधारमा कंøìट िम®णमा ÿयोग गåरÆछ। ) 

 Aggregates are used to construct buildings, railway, bridges, dams and other concrete 
structures. (भवनहł, रेलव,े पलुहł, बाँधहł र अÆय कंøìट संरचनाहł िनमाªण गनª एúीगेटहł ÿयोग 
गåरÆछ।) 

 Using aggregates in concrete structures helps to bind the other ingredients in the 
concrete structures. (एúीगेटले कंøìट संरचनाहłमा ÿयोग हòने सामाúीहł एकआपसमा बाँÅन मĥत 
गदªछ।) 

 Aggregate enhances the strength of the concrete structures. (एúीगेटले कंøìट 
संरचनाहłको शिĉ बढाउँछ ।) 

 The crushing strength of concrete is enhanced by using aggregate material. (कंøìट को 
øिशंग शिĉ एúीगेट ÿयोग गरेर विृĦ गåरएको हòÆछ।) 
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 Its uses in concrete structures reduce the cement quantity in the concrete. (कंøìट 
संरचनाहłमा यसको ÿयोगले कंøìटमा िसमÆेट कम माýामा ÿयोग गदाª हòÆछ ।) 

3. Classification; according to nature of formation, grain size, shape and texture 
(वगêकरण; गठनको ÿकृित अनसुार, दानाको आकार अनुसार, आकार अनुसार र बनावट अनुसार) 

According to nature of formation: (गठनको ÿकृित अनसुार:) 

• Natural Aggregates (ÿाकृितक एúीगेट): Sand and Gravel (बालवुा र úाभेल), Crushed 
Aggregates (िपसेको एúीगेट) 

• Artificial Aggregates (कृिýम एúीगेट): made out of various by-products such as fly ash, 
power plant solid waste, rice husk ash, blast furnace slag, granite powder, iron ore 
slag, over burnt brickbats etc. (िविभÆन उप-उÂपादनहł जÖतै Éलाई एश, पावर ÈलाÆट solid 
waste, धानको भसूको खरानी, ÊलाÖट फन¥स ÖÐयाग, úेनाइट पाउडर, फलाम ओर ÖÐयाग, जलेको ईĘाको 
टुøाहł आिद बाट बनाइएको ।) 

According to Grain size : (दानाको आकार अनसुार:) 

• Fine Aggregate (फाइन एिúगेट): Smaller than 4.75 mm (४.७५ िम.िम. भÆदा सानो) 

• Coarse Aggregate (कोसª एिúगेट): Greater than 4.75 mm (४.७५ िम.िम. भÆदा ठुलो) 

According to shape: (आकार अनसुार:) 

• Rounded aggregates (गोलाकार एिúगेट)  

• Angular aggregates (कोणीय एिúगेट)  

• Irregular aggregates (अिनयिमत एिúगेट)  

• Elongated aggregates (लामो एिúगेट)  

• Flaky aggregates (पýे एिúगेट)  

• Flaky & elongated aggregates (पýे एवम ्लामो एिúगेट)  

According to texture: (बनावट अनसुार:) 

• Smooth Surface Texture Aggregate (िचÐलो सतही बनावट भएको एिúगेट) 

• Rough Surface Textures Aggregate (खąो सतही बनावट भएको एिúगेट) 
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4. Gradation of aggregate (एúीगेट को úेिडङ्ग) 

Grading of aggregates means the process of using/mixing aggregates in such a way that it 
contains all the standard fractions of aggregates in the required proportion so that the sample 
contains minimum voids. (एúीगेटको úेिडङ आवÔयक अनपुातमा एúीगेटको सबै मानक अंशहł समावेश 
गद ̈एúीगेटको ÿयोग / िम®ण गन¥ ÿिøया हो । यसले गदाª एúीगेटको नमनूामा कम खाली ठाउँहł हòÆछन ्।) 

In simpler words, grading is a way of using different sizes of aggregate in a concrete mix to 
fill the space that the bigger particles can’t fill. (सरल शÊदहłमा, úेिडङ ठूलो एúीगेटहłले भनª नस³ने 
खाली ठाउँ भनª कंøìट िम®णमा एúीगेट को िविभÆन आकारहł ÿयोग गन¥ एक तåरका हो ।) 

Gradation of aggregate speaks about the particle size distribution in a sample of 
aggregate.(एúीगेट को úेडेशनले एúीगेट को एक नमनूा मा कण आकार िवतरणको बारेमा वणªन गछª ।) 

 

Types of gradations in aggregate (एúीगेट को úेिडङ्ग का ÿकारहł) 

1. Well-graded (or) Dense graded aggregate (राăरी úेिडङ्ग गåरएको वा घना úेिडङ्ग गåरएको एúीगेट) 

2. Uniform-graded (or) Poorly graded aggregate (एकैनाशल े úेिडङ्ग गåरएको वा राăरी úेिडङ्ग 
नगåरएको एúीगेट) 

3. Gap-graded aggregate (केिह एúीगेट आकार छुटाई úेिडङ्ग गåरएको एúीगेट) 

4. Open-graded aggregate (थोरै खाली ठाउँ छोडी úेिडङ्ग गåरएको एúीगेट) 

  



Construction Materials and Construction Technology   By: Er. Pratham Acharya 

Shree Bhutandevi Secondary School 
15 

Task 4: Bricks 

1. Introduction (पåरचय) 

• A brick is a man-made building material used to make walls and make places to 
walk. It is a single unit of a kneaded clay-bearing soil, sand and lime, 
or concrete material, fire-hardened or air-dried, used in masonry construction. इटँा 
मानव िनिमªत िनमाªण सामúी हो जुन पखाªल बनाउन र िहड्ँने ठाउँ बनाउन ÿयोग गåरÆछ । यो िनमाªण कायªमा 
ÿयोग गåरÆछ । ईĘा माटो, बालवुा र चुना, वा कंøìट सामúी िमसाई आगो वा तातो हावा ÿयोग गरेर 
बनाइएको हòÆछ । 

• Bricks are made mostly of clay. They are put into molds or cut with wires, and 
then baked in an oven. The color of a brick depends on the clay from which it was 
made. इटँाहł ÿायजसो माटोबाट बनाइÆछ । यसलाई मोÐडमा रािखÆछ वा तारले कािटÆछ, र Âयसपिछ 
ओभनमा पकाइÆछ । इटँाको रङ Âयो माटोमा िनभªर हòÆछ, जसबाट यो बनाइएको हòÆछ । 

• Masons build brick walls. They join bricks together using mortar. Bricks can 
be assembled into many different patterns. िमľीहłले इटँाको पखाªल िनमाªण गछªन ्। उनीहŁ 
मोटाªरको ÿयोग गरेर इटँाहł एकसाथ जोड्छन ्। ईटाहł फरक फरक ढाँचाहłमा लगाउन गनª सिकÆछ। 

2. Composition (रचना) 

 

3. Manufacturing; Soil/mortar preparation, Moulding, Drying, Burning (िनमाªण; माटो 
/ मोटाªर तैयारी, आकारमा ढाÐन,ु सुकाउनु , पकाउन)ु 

The manufacturing process of bricks typically involves: ईĘाको िनमाªण ÿिøयामा सामाÆयतया यी 
ÿिøयाहŁ हòÆछन ्: 

• Extraction: Clay and shale are excavated from quarries. खानीहłबाट माटो र शले उÂखनन 
गåरÆछ । 
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• Preparation: The extracted materials are crushed and ground to achieve a uniform 
particle size. िनकािलएको सामúी एक समान कण आकार ÿाĮ गनª िपिसÆछन ्। 

• Mixing: Water is added to the crushed clay and shale to create a plastic and moldable 
mixture. ÈलािÖटक र मोÐडेबल िम®ण िसजªना गनª िपसेको माटो र शेलमा पानी थिपÆछ । 

• Molding: The mixture is shaped into bricks using molds. This can be done through 
various methods like extrusion or pressing. िम®णलाई मोÐडहł ÿयोग गरेर इटँाको आकार 
िदइÆछ । यो ए³सůñ जन वा दबाउने जÖता िविभÆन िविधहł माफª त गनª सिकÆछ । 

• Drying: The molded bricks are allowed to air dry or are placed in drying chambers 
to remove excess moisture. मोÐड गåरएका इटँाहłलाई हावा सकुाइÆछ वा अितåरĉ आþªता हटाउन 
स³ुखा क±हłमा रािखÆछ । 

• Burning: The dried bricks are fired in kilns at high temperatures (around 1,000 to 
2,000 degrees Celsius) to vitrify the clay particles, resulting in a hard and durable 
brick. सकेुका इटँाहł उ¸च तापøम (लगभग १,००० देिख २,००० िडúी सेिÐसयस) मा भĘाहłमा 
पकाइÆछ र कडा र िटकाउ इĘा बािहर िनकािलÆछ । 

4. Brick types and their uses (ईĘाका ÿकार र ितनका ÿयोगहł) 

Classification of Bricks Based on Quality गुणÖतरका आधारमा इटँाको वगêकरण 

• First Class Brick 

• Second Class Brick 

• Third Class Brick 

• Fourth Class Brick 

Classification of Bricks Based on Raw Materials क¸चा पदाथªको आधारमा इटँाको वगêकरण 

• Burnt Clay Brick 

• Fly ash clay Brick 

• Concrete Brick 

• Sand-lime Brick 

• Firebrick 
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5. Machine made and locally made bricks and their sizes (मेिशनले बनाएको र Öथानीय 
łपमा बनाइएका ईĘाहł र ितनीहłका आकारहł) 

• Machine-made bricks are high-quality bricks that are produced in large 
quantities. They are made using the extrusion or wire-cut method. मेिशनमा िनिमªत 
इटँाहł उ¸च गणुÖतरका इटँाहł हòन ्जनु ठूलो माýामा उÂपादन गåरÆछ। ितनीहł ए³सůñ जन वा तार-कट 
िविध ÿयोग गरेर बनाइएका छन ्। 

• Handmade bricks or locally made bricks are made by hand throwing clay into sanded 
molds. They are not compacted or cut by machines. हातले बनाइएका इटँा वा Öथानीय łपमा 
बनाइएका इटँाहł हातले माटोलाई बालवुा हालेर रािखएको साँचोमा हालरे बनाइÆछ। ितनीहł मिेशनहł 
Ĭारा कÌÈया³ट वा कािटएका हòदँनैन ्। 

 

According to Nepal standard, 

• Standard size of bricks = 240mm x 115mm x 57mm (Tolerances of -10 mm on 
length, -5 mm on width and ±3 mm on thickness) 

• Size of hand made bricks = 230mm x 110mm x 55mm (560 required in 1m³) 

• Size of machine made bricks = 240mm x 115mm x 57mm (530 required in 1m³) 

Indian standard: 

• Standard size of bricks = 190mm x 90mm x 90 mm 
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Task 5: Tiles 

1. Introduction पåरचय 

• Tiles are usually thin, square or rectangular coverings manufactured from hard-
wearing material such as ceramic, stone, metal, baked clay, or even glass. टायलहł 
सामाÆयतया िसरेिमक, पÂथर, धात,ु पकाइएको माटो, वा िससा जÖता कडा सामúीहłबाट िनमाªण भएको 
पातलो, वगाªकार वा आयताकार आवरणहł हòन्। 

• They are generally fixed in place in an array to cover roofs, floors, walls, edges, or 
other objects such as tabletops. यो सामाÆयतया छतहł, भुइहँł, िभ°ाहł, िकनाराहł, वा अÆय 
वÖतुहł जÖतै टेबलटपहł ढा³न ÿयोग हòÆछन।् 

• Tiles are often used to form wall and floor coverings, and can range from simple 
square tiles to complex or mosaics. टाइलहł अ³सर िभ°ा र भुइ ँ बनाउन ÿयोग गåरÆछ, र 
साधारण वगª टाइलहłदिेख जिटल वा मोजाइकसÌम हòन स³छ। 

• Tiles are most often made of ceramic, typically glazed for internal uses and unglazed 
for roofing. टाइलहł ÿायः िसरेिमकबाट बनाइÆछ, सामाÆयतया आÆतåरक ÿयोगको लािग µलºेड र 
छतको लािग अनµलºेड गåरÆछ। 

2. Soil preparation, Molding, Drying, Burning of tiles माटो को तयारी, मोिÐडंग, सुकाउन,ु 
टाइल पकाउनु 

• Soil Preparation: Selecting and refining raw materials like clay, feldspar, silica, etc. 
and creating a slurry for tile production. माटो, फेÐडÖपार, िसिलका, आिद जÖता क¸चा 
पदाथªहł चयन र ÿशोधन गन¥ र टाइल उÂपादनको लािग Öलरी तयार गन¥ । 

• Molding: Shape the slurry into tiles using molds and compacting methods. मोÐड र 
कÌÈयाि³टङ िविधहł ÿयोग गरेर Öलरीलाई टाइलमा आकार िदने । 

• Drying: Allow the formed tiles to thoroughly dry, that can take several hours or days. 
टाइलहł राăरी स³ुन िदन,े यो ÿिøया परुा हòन केिह घÁटा वा िदन लाµन स³छ। 

• Burning: Subject the dried tiles to high-temperature kiln firing, transforming them 
into durable ceramic through bisque and glaze firings. सकेुका टाइलहł उ¸च-तापमान भĘी 
फायåरंगमा रा´ने, िबÖक र µलेज फायåरंगको माÅयमबाट टाइलहł िटकाऊ िसरेिमकमा łपाÆतरण हòÆछन ्
। 
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3. Types of tiles टाइलका ÿकारहł 

• Ceramic Tiles: Made from clay and minerals, baked at high temperatures, versatile 
for various applications. माटो र खिनजबाट बनेको, उ¸च तापमानमा पकाइएको, िविभÆन 
अनÿुयोगहłको लािग ÿयोग गनª सिकने । 

• Porcelain Tiles: Dense and durable ceramic tiles fired at higher temperatures, 
suitable for high-traffic areas. उ¸च तापमानमा पकाइएको घना र िटकाऊ िसरेिमक टाइलहł, 
उ¸च ůािफक ±ेýहłको लािग उपयĉु । 

• Glass Tiles: Produced from molten glass, available in a variety of colors and finishes 
for decorative purposes. पµलेको µलासबाट उÂपािदत, सजावटी उĥÔेयका लािग िविभÆन रङ र 
िफिनशहłमा उपलÊध । 

• Natural Stone Tiles: Cut from quarried stone like marble, granite, or slate, offering 
unique textures and patterns. संगमरमर, úेनाइट, वा Öलेट जÖता उÂखनन गåरएको पÂथरबाट काटेर 
बनावट र ढाँचाहł ÿदान गåरएको टाइल । 

• Mosaic Tiles: Small pieces of glass, ceramic, or stone arranged to create intricate 
patterns or images. िससा, िसरेिमक वा ढुङ्गाका स-साना टुøाहłबाट जिटल ढाँचा वा िचýहł 
िसजªना गनª िमलाएर रािखएको । 

• Vinyl Tiles: Synthetic flooring material with a printed design layer, durable and easy 
to install. Printed िडजाइन भएको टाइल , िटकाऊ र काम गनª सिजलो । 

• Terracotta Tiles: Unglazed clay tiles, often in earthy tones, providing a warm 
aesthetic. Unglazed माटोको टाइलहł, ÿाय: माटोको टोनमा पाइÆछ, Æयानो सौÆदयª भएको । 

• Quarry Tiles: Durable unglazed tiles made from natural clay, commonly used in 
outdoor and commercial spaces. ÿाकृितक माटोबाट बनाइएका िटकाउ अनµलºेड टाइलहł, 
सामाÆयतया बािहरी र Óयावसाियक Öथानहłमा ÿयोग गåरÆछ। 

• Cement Tiles: Handmade tiles with a layer of colored cement, offering vibrant 
patterns and designs. रंगीन िसमÆेट ÿयोग गरी हातले बनाइएका टाइलहł, जीवÆत ढाँचाहł र 
िडजाइनहł भएको । 

• Metal Tiles: Tiles made from metals like stainless steel or aluminum, providing a 
modern and industrial look. Öटेनलेस Öटील वा एÐयिुमिनयम जÖता धातुहłबाट बनेका टाइलहł, 
आधिुनक र औīोिगक łप भएको ।  
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Task 6: Hollow blocks खोøो Êलक 

1. Introduction पåरचय 

• Hollow blocks, also known as concrete blocks or cinder blocks, are commonly used 
in construction for building walls and other structures.  

• They are made from concrete and have hollow spaces in them, which makes them 
lighter and easier to handle than solid blocks.  

• The hollow spaces also provide insulation and reduce the overall weight of the 
structure. 

• These blocks come in various sizes and shapes, and they're often used in combination 
with other building materials.  

• People appreciate their versatility and cost-effectiveness 

2. Composition रचना 

• Cement 

• Sand 

• Aggregate (typically crushed stone or gravel) 

• Additives (optional): 

• Plasticizers 

• Accelerators 

3. Forms and sizes Łप र आकारहŁ 

• Standard Hollow Blocks: Rectangular or square-shaped blocks with regular hollow 
spaces. 

• L-Shaped Blocks: Blocks shaped like the letter "L," providing versatility in building 
corners. 

• U-Shaped Blocks: Blocks shaped like the letter "U," useful for creating channels or 
enclosures. 
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• Interlocking Blocks: Blocks with interlocking features that allow them to fit together 
without the need for mortar, providing ease of construction. 

• Lightweight Blocks: Blocks designed to be lighter for easier handling, often used in 
construction where weight is a concern. 

• Aerated Concrete Blocks: Blocks with aerated or foam-like structures, offering 
improved insulation properties. 

• Decorative Blocks: Blocks with textured or decorative surfaces for aesthetic 
purposes. 

• Hollow Blocks with Voids: Blocks with irregularly shaped hollow spaces, providing 
additional design flexibility. 

• Cellular Concrete Blocks: Blocks with multiple small cells or voids, offering 
enhanced insulation and reduced weight. 

 

4. Types; Concrete, Clay िकिसम; कंिøट, माटो 

• Rectangular or square-shaped blocks made from concrete with regular hollow 
spaces. (Fig1) 

• Rectangular or square-shaped blocks made from fired clay with regular hollow 
spaces. (Fig2) 
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5. Test (Concept only) परी±ण (अवधारणा माý) 

Compressive Strength Test: 

Density Test: 

Water Absorption Test: 

Dimensional Accuracy Test: 

Soundness Test: 

Flexural Strength Test: 

Efflorescence Test: 

Thermal Conductivity Test: 

Abrasion Resistance Test: 

Shear Strength Test: 

  

Figure 1 Hollow Concrete Block Figure 2  Hollow Clay Block 
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Task 7: Lime 

1. Introduction पåरचय 

• In construction, "lime" typically refers to quick lime or hydrated lime, derived from 
limestone. िनमाªणमा, "चनुा" ल ेसामाÆयतया चनुढुङ्गाबाट ÿाĮ quick lime वा hydrated lime 
लाई बुझाउँछ। 

• Quicklime is obtained by heating limestone at high temperatures, creating calcium 
oxide. Quicklime उ¸च तापमानमा चनुढुङ्गा तताएर calcium oxide िसजªना गरेर ÿाĮ गåरÆछ। 

• When water is added to quicklime, it undergoes a chemical reaction to produce 
hydrated lime, or calcium hydroxide. जब quicklime मा  पानी थिपÆछ, यो रासायिनक 
ÿितिøया बाट गûुÆछ र यसल ेhydrated lime, वा calcium hydroxide उÂपादन गछª । 

• This hydrated lime is utilized in mortar, improving its workability and durability in 
masonry. यो Hydrated lime mortar मा ÿयोग गåरÆछ, यसले mortar को workability र 
durability सधुार गदªछ। 

• Lime's versatility contributes significantly to the construction industry, improving 
the strength and longevity of various building elements. लाइमको ÿयोगले भवनका िविभÆन 
तÂवहłको शिĉ र आय ुसधुार गदªछ । 

2. Types ÿकारहł 

• Quicklime (Calcium Oxide): Produced by heating limestone to high temperatures, 
quicklime is a reactive substance. It is used in the production of hydrated lime and 
as an ingredient in mortar and plaster. चनुढुङ्गालाई उ¸च तापøममा तताएर उÂपादन गåरएको 
quicklime एक ÿितिøयाशील पदाथª हो। यो hydrated lime को उÂपादनमा र mortar र plaster मा 
एक ingredient को łपमा ÿयोग गåरÆछ । 

• Hydrated Lime (Calcium Hydroxide): Created by adding water to quicklime, 
hydrated lime is less reactive and more user-friendly. It is a key ingredient in mortar 
and plaster, contributing to improved workability and durability. Quick lime मा पानी 
थपेर िसजªना गåरएको, hydrated lime कम ÿितिøयाशील र अिधक ÿयोगकताª अनकूुल छ । यो मोटाªर 
र ÈलाÖटरमा एक ÿमखु ingredient हो, जसले सधुाåरएको कायª±मता र ÖथाियÂवमा योगदान प¥ुयाउँछ 
। 
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• Natural Hydraulic Lime (NHL): Produced from limestone containing impurities like 
clay, hydraulic lime can set in the presence of water. It's suitable for masonry and 
plaster, offering some hydraulic properties. माटो जÖता अशĦुता यĉु चनुढुङ्गाबाट उÂपािदत 
hydraulic lime पानीको उपिÖथितमा set गनª सिकÆछ । यो masonry र ÈलाÖटरको लािग उपयĉु हòÆछ 
। 

3. Uses ÿयोग 

• Mortar: Lime, especially hydrated lime, is a crucial component in mortar. It enhances 
workability, plasticity, and bond strength, contributing to durable and resilient 
masonry. Lime, िवशेष गरी hydrated lime, mortar मा एक महÂवपणूª ingredient हो । यसले 
workability, plasticity, र bond strength बढाउँछ, िटकाऊ र लिचलो masonry मा योगदान 
प¥ुयाउँछ। 

• Plaster: Lime plaster is known for its flexibility and breathability. It reduces the risk 
of cracks and mold, providing a durable and aesthetically pleasing finish to walls and 
ceilings. Lime Plaster यसको flexibility र breathability लािग िचिनÆछ। यसल ेcracks र mold 
को जोिखम कम गदªछ, पखाªलहł र छतहłमा िटकाऊ र सौÆदयªपणूª łपमा मनमोहक finish ÿदान गदªछ। 

• Soil Stabilization: Lime is used to stabilize soils, particularly clayey ones. It 
improves the load-bearing capacity of the soil and reduces its moisture content. चनुको 
ÿयोग माटोलाई stable गनª ÿयोग गåरÆछ । यसल ेमाटोको भार वहन ±मतामा सधुार गदªछ र moisture 
content कम गदªछ। 

• Road Construction: Lime is added to soils for road stabilization, creating a solid 
foundation that resists swelling and shrinking. It improves the overall strength and 
durability of road surfaces. Road stabilization को लािग माटोमा चनु थिपÆछ, यसले एक ठोस 
जग िसजªना गदªछ जसले swelling र shrinkage हòन िददनै । यसल े सडक सतहहłको overall 
strength र durability सधुार गदªछ। 

• Building Preservation: Lime-based materials are often used in the restoration and 
preservation of historic buildings. Lime allows for compatibility with original 
materials and promotes breathability. ऐितहािसक भवनहłको restoration र preservation 
मा ÿायः चनुमा आधाåरत सामúीहł ÿयोग गåरÆछ । चनुा मलू सामúीको अनकूुल हòÆछ र यसल े
breathability बढाउछ । 
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• Water Treatment: Lime is used in water treatment processes for its ability to reduce 
acidity and soften water. Acidity कम गनª र पानीलाई soft पानªको लािग Water Treatment 
process हłमा चनुा ÿयोग गåरÆछ। 

• Brick Manufacturing: Lime can be used in the production of bricks, contributing to 
their strength and durability. चनुा ईटंा को उÂपादन मा ÿयोग गनª सिकÆछ, यसले इĘा मा आÉनो 
strength र durability ÿदान गछª । 

4. Manufacturing process िनमाªण ÿिøया 

• Quarrying: Limestone, the primary raw material for lime production, is extracted 
from quarries. The quality and composition of the limestone are crucial factors. 
चनुढुङ्गा, चनु उÂपादनको लािग ÿाथिमक क¸चा पदाथª, खानीहłबाट िनकािलÆछ। चुनढुङ्गाको गणुÖतर 
र संरचना महßवपणूª कारकहł हòन।् 

• Preparation of Raw Material: The extracted limestone is crushed into small pieces to 
increase the surface area for the subsequent calcination process. िनकािलएको 
चनुढुङ्गालाई पिछको ³यािÐसनेसन ÿिøयाको लािग सतह ±ेý बढाउन सानो टुøामा िपिसएको छ। 

• Calcination: The crushed limestone is then heated in a kiln to high temperatures 
(around 900–1000°C) in a process called calcination. This thermal decomposition 

converts calcium carbonate (CaCO₃) in the limestone into calcium oxide (CaO), also 

known as quicklime. This reaction releases carbon dioxide (CO₂) as a byproduct. 
Âयसपिछ िपिसएको चनुढुङ्गालाई भĘीमा उ¸च तापøम (लगभग ९००-१००० िडúी सेिÐसयस) मा 

तताइÆछ। यो thermal decomposition ले चनुढुङ्गामा ³यािÐसयम काबōनेट (CaCO₃) लाई 
³यािÐसयम अ³साइड (CaO) मा łपाÆतरण गदªछ, जसलाई ि³व³लाइम पिन भिनÆछ। यो ÿितिøयाले 

काबªन डाइअ³साइड (CO₂) लाई उप-उÂपादनको łपमा बािहर छोड्छ । 

• Hydration (Optional): Quicklime can be hydrated by adding water to produce 
hydrated lime (calcium hydroxide). This process is often carried out immediately or 
at a later stage, depending on the desired lime product. हाइűेटेड लाइम (³यािÐसयम 
हाइűो³साइड) उÂपादन गनª पानी थपेर ि³वकिलमलाई हाइűेटेड गनª सिकÆछ। यो ÿिøया अ³सर तŁुÆतै वा 
पिछको चरणमा गåरÆछ, इि¸छत चनूा उÂपादनमा िनभªर गदªछ। 

• Finishing and Packaging: The resulting lime product is then finely ground, sieved, 
and sometimes further processed based on the specific application. The final lime 
product is packaged for distribution and use in construction. चनूा उÂपादन भएपिछ सàूम 
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łपमा िपसेको , चालेको, र किहलेकाँही िविशĶ अनÿुयोगको आधारमा थप ÿशोधन गåरÆछ। अिÆतम 
चनुा उÂपादन िवतरण र िनमाªणमा ÿयोगको लािग Èयाक गåरÆछ । 

5. Setting time of lime चुनको सेट हòने समय 

• Hydrated Lime (Type S or Type N): 

• Initial Set: Typically occurs within 24 hours, but it can vary based on factors 
like temperature and humidity. सामाÆयतया 24 घÁटा िभý हòÆछ, तर यो तापमान र आþªता 
जÖता कारकहłको आधारमा िभÆन हòन स³छ। 

• Final Set: Final setting time may range from a few days to a couple of weeks, 
depending on conditions and the specific formulation. अिÆतम सेिटङ समय केही 
िदनदेिख केही हĮासÌम हòन स³छ, पåरिÖथित र िविशĶ सýूीकरणमा िनभªर गदªछ। 

• Natural Hydraulic Lime (NHL): 

• Initial Set: Begins within a few hours after mixing. िम®ण पिछ केही घÁटा िभý सŁु 
हòÆछ। 

• Final Set: Final setting time can vary, but it generally occurs over a period of 
several days to a few weeks. अिÆतम सेिटङ समय फरक हòन स³छ, तर यो सामाÆयतया 
धेरै िदनदिेख केही हĮाको अविधमा हòÆछ। 

• Quicklime (Calcium Oxide): 

• Setting Time: Quicklime undergoes a rapid reaction with water, resulting in 
a quick initial set. However, it continues to react over a longer period, 
achieving greater strength with time. ि³व³लाइम पानीको साथ þुत ÿितिøयाबाट 
गûुÆछ, जसको पåरणामÖवłप िछटो ÿारिÌभक सेट हòÆछ। तथािप, यसले लामो समयसÌम 
ÿितिøया जारी रा´छ र समयको साथ अिधक शिĉ ÿाĮ गदªछ। 

6. Storage भÁडारण 

• Quicklime (Calcium Oxide): 

• Store quicklime in a dry and ventilated area to prevent exposure to moisture, 
which can cause it to react and deteriorate. आþªताको जोिखम रो³न सु́ खा र हावादार 
±ेýमा ि³वकलाईम भÁडारण गनुªहोस,् जसले यसलाई ÿितिøया िदन र िबगानª स³छ। 
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• Keep quicklime away from water and humidity. ि³व³लाइमलाई पानी र आþªताबाट 
टाढा रा´नहुोस।् 

• Use airtight containers or bags to minimize contact with air. हावाको सÌपकª  कम 
गनª एयरटाइट कÆटेनर वा Êयागहł ÿयोग गनुªहोस्। 

• Hydrated Lime (Calcium Hydroxide): 

• Store hydrated lime in a cool, dry place to prevent it from absorbing moisture. 
हाइűेटेड चुनलाई िचसो, सु́ खा ठाउँमा रा´नहुोस ्तािक यसलाई आþªता अवशोिषत गनªबाट 
रो³न सिकयोस।् 

• Keep hydrated lime containers tightly sealed to avoid exposure to air and 
humidity. हावा र आþªताको सÌपकª बाट ब¸न हाइűेटेड चनुा कÆटेनरहł किसलो गरी सील 
गनुªहोस्। 

• Store away from direct sunlight and sources of heat. ÿÂय± सयूªको ÿकाश र गमêको 
ąोतहłबाट टाढा भÁडारण गनुªहोस्। 

• Hydrated Lime (Calcium Hydroxide): 

• Store hydrated lime in a cool, dry place to prevent it from absorbing moisture. 
हाइűेटेड चुनलाई िचसो, सु́ खा ठाउँमा रा´नहुोस ्तािक यसलाई आþªता अवशोिषत गनªबाट 
रो³न सिकयोस।् 

• Keep hydrated lime containers tightly sealed to avoid exposure to air and 
humidity. हावा र आþªताको सÌपकª बाट ब¸न हाइűेटेड चनुा कÆटेनरहł किसलो गरी सील 
गनुªहोस्। 

• Store away from direct sunlight and sources of heat. ÿÂय± सयूªको ÿकाश र गमêको 
ąोतहłबाट टाढा भÁडारण गनुªहोस्। 

• Natural Hydraulic Lime (NHL): 

• Store NHL in a dry location to prevent the absorption of moisture. आþªताको 
अवशोषण रो³न सु́ खा Öथानमा एनएचएल भÁडारण गनुªहोस्। 
Use airtight containers or bags to minimize exposure to air. हावाको जोिखम कम 
गनª एयरटाइट कÆटेनर वा Êयागहł ÿयोग गनुªहोस्। 

• Keep away from extreme temperatures and direct sunlight. अÂयिधक तापøम र 
ÿÂय± सयूªको ÿकाशबाट टाढा रा´नहुोस्। 
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Task 8: Cement 

1. Introduction 

• Cement is a key ingredient in concrete, made from limestone, clay, and silica. 
चनुढुङ्गा, माटो र िसिलकाबाट बनेको िसमÆेट कंिøटको एक ÿमखु ingredient हो। 

• It binds materials together in construction, forming a durable and versatile building 
material. यसले िनमाªण सामúीलाई एकसाथ बाÅँछ, durable र versatile िनमाªण सामúी बनाउँदछ। 

2. Composition 

• Cement typically consists of limestone, clay, silica, and gypsum. िसमÆेटमा सामाÆयतया 
चनुढुङ्गा, माटो, िसिलका र िजÈसम हòÆछन।् 

• The combination undergoes a heating process called calcination, resulting in clinker, 
which is then ground into the fine powder we know as cement. यो combination 
³यािÐसनेसन भिनने तातो ÿिøयाबाट गûुÆछ, जसको पåरणामÖवłप ि³लंकर बÆछ, जसलाई पाउडर 
बनाउन िपिसÆछ । यिह पाउडरलाई हामी िसमÆेटको łपमा िचÆदछŏ। 

3. Manufacturing process 

• Cement is manufactured through a multi-step process. िसमÆेट बहòचरणीय ÿिøयाबाट िनमाªण 
गåरÆछ । 

• First, raw materials like limestone, clay, and silica are crushed and blended. पिहल,े 
चनुढुङ्गा, माटो र िसिलका जÖता क¸चा पदाथªहł िपसेर एउटा िम®ण बनाइÆछ । 

• This mixture is heated in a kiln to form clinker. यो िम®णलाई भĘीमा तताएर ि³लंकर 
बनाइÆछ। 

• After cooling, the clinker is ground into a fine powder, which is cement. िचसो भएपिछ 
ि³लंकरलाई पाउडरमा िपिसÆछ, जुन पाउडर नै िसमÆेट हो । 

• Gypsum is added during the grinding process to control the setting time. सेिटङ समय 
िनयÆýण गनª िपिसरहकेो समयमा िजÈसम थिपÆछ । 

• The final product is used in construction for various applications. अिÆतम उÂपादन 
िविभÆन कामहłको लािग िनमाªणमा ÿयोग गåरÆछ । 
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4. Types 

• Ordinary Portland Cement (OPC): Commonly used in general construction work. 
सामाÆयतया सामाÆय िनमाªण कायªमा ÿयोग गåरÆछ। 

• Portland Pozzolana Cement (PPC): Blended with pozzolanic materials like fly ash, 
offering enhanced durability and workability. Éलाई ऐश जÖता पोºजोलािनक सामúीको साथ 
िमि®त, उÆनत ÖथाियÂव र कायª±मता ÿदान गदªछ। 

• Rapid Hardening Cement: Sets quickly and gains strength faster, suitable for projects 
with tight schedules. िछटो सेट गदªछ र िछटो शिĉ ÿाĮ गदªछ, धरैे िछटो काम स³न ु पन¥ 
पåरयोजनाहłको लािग उपयुĉ। 

• Low Heat Cement: Generates less heat during hydration, preventing the risk of 
cracking in large concrete structures. हाइűेशनको समयमा कम गमê उÂपÆन गदªछ, ठूलो कंøìट 
संरचनाहłमा øैिकंगको जोिखम लाई रो³छ। 

• Sulfate-Resistant Cement: Resists the damaging effects of sulfate ions, often used in 
marine and chemical industry constructions. सÐफेट आयनहłको हािनकारक ÿभावहłको 
ÿितरोध गदªछ, ÿायः समþुी र रासायिनक उīोग िनमाªणहłमा ÿयोग गåरÆछ। 

• White Cement: Used for aesthetic purposes, it is color-controlled and often used in 
architectural applications. सौÆदयª ÿयोजनका लािग ÿयोग गåरने, यो रङ-िनयिÆýत छ र ÿायः 
आिकª टे³चरल अनÿुयोगहłमा ÿयोग गåरÆछ। 

• Expansive Cement: Expands slightly during hydration, useful for reducing shrinkage 
in large concrete structures. हाइűेशनको समयमा थोरै expand हòÆछ, ठूलो कंøìट संरचनाहłमा 
shrinkage कम गनª उपयोगी। 

• Colored Cement: Similar to white cement but with added pigments for a range of 
colors. सेतो िसमÆेट को समान तर िपगमÆेट थिपएको हòÆछ । 

5. Properties 

• Setting and Hardening: Cement undergoes a chemical reaction with water, gradually 
setting and hardening to form a strong, solid mass. िसमेÆटले पानीसँग chemical reaction 
गछª, िबÖतारै सेट र कडा हòदँ ैएक बिलयो, solid mass बनाउँछ । 
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• Strength: It provides compressive strength to structures, crucial for supporting loads 
and ensuring stability. यसले संरचनाहłलाई compressive strength ÿदान गदªछ, load लाई 
support गनª र stability सिुनिĲत गनª महßवपणूª भूिमका िनवाªह गछª । 

• Durability: Cement contributes to the durability of structures, resisting 
environmental factors and wear over time. िसमेÆटले structure हłको durability मा 
योगदान प¥ुयाउँछ, environmental factor हł resist गदªछ र समयको साथ wear out हòदँ ैजाÆछ । 

• Workability: The ease with which cement can be mixed, placed, and finished 
influences construction efficiency. िसमÆेट िमसाउन, रा´न र राăो finish िदन सिकने सहजताले 
िनमाªण कायªमा राăो ÿभाव पाछª ।  

• Hydration: The process of reacting with water to form hydrates, contributing to the 
strength development of the concrete. हाइűेट्स बनाउन पानीको साथ reaction गन¥ ÿिøया, 
कंøìटको शिĉ िवकासमा योगदान प¥ुयाउँदछ। 

• Heat of Hydration: The heat generated during the curing process, which should be 
controlled to prevent cracking in large structures. Curing ÿिøयाको øममा उÂपÆन heat, 
जुन ठूलो structure मा cracking रो³न िनयÆýण गनुªपछª । 

• Setting Time: The time it takes for cement to solidify and reach a state where it can 
bear some load. िसमÆेटलाई बिलयो बनाउन र केही load थµेन स³ने अवÖथामा पµुन लाµने समय । 

7. Setting time of cement 

The setting time of cement can vary, but as a general guideline: 

• Initial Setting Time: Usually occurs within 30 minutes to a few hours after adding 
water. सामाÆयतया पानी हालकेो ३० िमनटेदिेख केही घÁटािभý हòÆछ । 

• Final Setting Time: Typically ranges from a few hours to several days after the initial 
setting, depending on the type of cement. सामाÆयतया िसमÆेटको ÿकारमा िनभªर हòदै,ँ ÿारिÌभक 
सेिटङ पिछ केही घÁटा देिख केिह िदन सÌम हòÆछ । 

These times can be affected by factors like temperature, cement type, and specific additives 
used in the mix. यी समयहł तापमान, िसमÆेट ÿकार, र िम®णमा ÿयोग हòने िविशĶ योजकहł जÖता 
कारकहłĬारा ÿभािवत हòन स³छ। 
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8. Compressive strength, tensile 

• The compressive strength of cement is often measured in megapascals (Mpa), and 1 
Mpa is approximately equal to 1,000 kilonewtons (kN) per square meter. िसमÆेटको 
compressive strength ÿायः मगेापाÖकल (एमपीए) मा मापन गåरÆछ, र १ एमपीए लगभग १,००० 
िकलोÆयटूोन (केएन) ÿित वगª िमटर बराबर हòÆछ। 

• So, if we consider compressive strength in terms of kilonewtons per square 
meter:Âयसोभए, यिद हामी ÿित वगª िमटर िकलोÆयटूोनमा compressive strength लाई हेछő भने : 

• Ordinary Portland Cement (OPC) can have compressive strengths ranging from 
around 17.5 Mpa to over 70 Mpa. Ordinary Portland Cement (ओपीसी) मा लगभग 17.5 
एमपीए दिेख 70 एमपीए भÆदा बढी compressive strength हòन स³छ। 
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• For tensile strength, it’s important to note that concrete’s tensile strength is 
significantly lower than its compressive strength, often in the range of 1/8 to 1/12 of 
the compressive strength. Tensile strength को लािग, यो नोट गनª महßवपणूª छ िक कंøìटको 
tensile strength यसको compressive strength भÆदा उÐलेखनीय łपमा कम छ, ÿायः 
compressive strength को 1/8 देिख 1/12 जित tensile strength हòÆछ  

9. Strength and consistency 

• The strength of cement refers to its ability to withstand loads, and it’s commonly 
measured in terms of compressive strength. Ordinary Portland Cement (OPC) can 
have compressive strengths ranging from 17.5 Mpa to over 70 Mpa. िसमÆेटको शिĉले 
यसको भार सहन स³ने ±मतालाई बुझाउँछ, र यो सामाÆयतया compressive strength को सÆदभªमा 
मापन गåरÆछ। Ordinary Portland Cement (ओपीसी) मा १७.५ एमपीएदेिख ७० एमपीए भÆदा 
बढीको compressive strength हòन स³छ । 

• Consistency, on the other hand, relates to the workability and uniformity of the 
cement paste. It’s crucial for ease of mixing, placing, and finishing during 
construction. The consistency of cement paste can be controlled by adjusting the 
water-to-cement ratio. अकōतफª , Consistency , िसमÆेट पÖेटको workability र एकłपतासँग 
सÌबिÆधत छ । यो िनमाªण को समयमा िम®ण गनª , रा´न, र काम राăो सँग स³नको लािग महÂवपूणª छ । 
Water cement ratio िमलाएर िसमÆेट पेÖटको consistency िनयÆýण गनª सिकÆछ। 

• Balancing strength and consistency is essential in construction to ensure the 
durability and practicality of the resulting structures. संरचनाहłको durability र 
Óयावहाåरकता सिुनिĲत गनª िनमाªणमा strength र consistency लाई सÆतुलन गनª आवÔयक छ। 

10. Storage 

Cement should be stored properly to maintain its quality: 

• Dry Environment: Store cement in a dry place to prevent it from absorbing moisture, 
which can lead to lumps and affect its setting properties. िसमÁेटलाई ओिसलोपन सोÖनबाट 
रो³नका लािग सु´खा ठाउँमा भÁडारण गनुªहोस,् ओिसलोपनले गाँठाहł िनÌÂयाउन स³छ र यसको सेिटङ 
गुणहłलाई असर गनª स³छ। 

• Elevated Surface: Keep bags of cement off the ground on pallets or a raised platform 
to prevent direct contact with moisture.  िसमÆेटका झोलाहł भुइबँाट Èयालेट वा उठेको 
ÈÐयाटफमªमा रा´नहुोस ्तािक moisture को ÿÂय± सÌपकª बाट ब¸न सिकयोस।् 
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• Sealed Containers: Once opened, reseal cement bags tightly to minimize exposure to 
air and moisture. एक पटक खोÐदा, हावा र moisture को जोिखम कम गनª िसमÆेट Êयागहł किसलो 
गरी पनु: िसल गनुªहोस्। 

• Cool Storage: Avoid exposure to high temperatures, as excessive heat can lead to 
premature setting of the cement. उ¸च तापमानको सÌपकª मा आउनबाट जोिगनहुोस,् िकनिक 
अÂयिधक गमêले िसमÆेटको तोिकएको समय भÆदा पिहले नै सेिटङ गनª स³छ। 

• Proper storage helps ensure that cement retains its properties, contributing to the 
strength and durability of the concrete it forms. उिचत भÁडारणले यो सुिनिĲत गनª मĥत गदªछ 
िक िसमÆेटले यसको गुणहł कायम रा´छ, यसले कंøìटको strength र durability मा योगदान 
प¥ुयाउँछ। 
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Task 9: Asbestos 

1. Introduction 

• Asbestos is a material known for its fire-resistant properties, making it widely used 
in insulation and fireproofing applications. एÖबÖेटस यसको आगो ÿितरोधी गणुहłको लािग 
पåरिचत एक सामúी हो, जसल ेयसलाई insulation र fireproofing कामहłमा Óयापक łपमा ÿयोग 
गदªछ। 

• However, prolonged exposure to airborne asbestos fibers poses significant health 
risks, including severe conditions such as lung cancer and asbestosis. तथािप, लामो 
समयसÌम हावामा एÖबÖेटस फाइबरको सÌपकª मा रहनलु ेफो³सोको ³याÆसर र एÖबÖेटोिसस जÖता गÌभीर 
अवÖथाहł सिहत महßवपणूª ÖवाÖÃय जोिखमहł उÂपÆन गदªछ । 

• In modern construction, there is a shift towards alternative materials that prioritize 
both structural integrity and the well-being of individuals. आधिुनक िनमाªणमा, वैकिÐपक 
सामúी सबैले खोिजरहकेा छन ् जनु सामúीले structural integrity र Óयिĉको कÐयाण दवुै लाई 
ÿाथिमकता िदÆछ । 

2. Types of asbestos 

There are two main types of asbestos: serpentine and amphibole. 

• Chrysotile (Serpentine): This is the most common type of asbestos. It has long, curly 
fibers and is often used in construction materials like roofs and ceilings. यो एÖबÖेटोसको 
सबैभÆदा सामाÆय ÿकार हो । यसमा लामो, curly fiber हł हòÆछन ्र ÿाय छत मा ÿयोग हòने िनमाªण 
सामúीहłमा ÿयोग गåरÆछ । 

• Amphibole Asbestos (includes crocidolite, amosite, anthophyllite, tremolite, and 
actinolite): These asbestos fibers are needle-like and can be more harmful when 
inhaled. They were commonly used in insulation materials and other industrial 
applications. यी एÖबÖेटस फाइबरहł सुई जÖतो हòÆछन ् र सास फेदाª बढी हािनकारक हòन स³छन ् । 
ितनीहł सामाÆयतया insulation सामúी र अÆय औīोिगक कामहłमा ÿयोग गåरÆÃयो । 

3. Properties 

Asbestos possesses several properties that made it attractive for various applications, 
especially in construction and industrial settings. Here are some key properties:एÖबÖेटससँग 
धेरै गणुहł छन् जसले यसलाई िविभÆन अनÿुयोगहłको लािग आकषªक बनाउँदछ, िवशेष गरी िनमाªण र औīोिगक 
सेिटंµसमा। यहाँ केही ÿमखु गुणहł छन:् 
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• Fire Resistance: Asbestos is highly resistant to heat and flames, making it effective 
for fireproofing and insulation. एÖबÖेटस गमê र ºवालाको लािग अÂयिधक ÿितरोधी छ, यसलाई 
fireproofing र insulationको लािग ÿभावकारी बनाउँदछ। 

• Chemical Resistance: It is resistant to chemical corrosion, adding durability in 
different environments. यो रासायिनक िखया ÿितरोधी छ, यस कारणले गदाª यो िविभÆन वातावरणमा 
durable हòÆछ । 

• Insulating Properties: Asbestos has excellent insulating properties, both thermally 
and electrically, making it useful in insulating materials. एÖबÖेटसमा उÂकृĶ insulating 
गुणहł छन,् जसले गदाª यसलाई थमªल र इलेि³ůकल इÆसलेुट सामúीमा उपयोगी बनाउँदछ । 

• Strength and Durability: Asbestos fibers are strong and durable, contributing to the 
structural integrity of materials in which it is used. एÖबÖेटस फाइबर बिलयो र िटकाऊ हòÆछन,् 
यसले सामúीको संरचनाÂमक अखÁडतामा योगदान प¥ुयाउँछ । 

• Flexibility and Versatility: Asbestos fibers can be woven into fabrics, providing 
flexibility and versatility in various applications. एÖबÖेटस फाइबरहłबाट कपडामा बÆुन 
सिकÆछ, जसले गदाª यसल ेिविभÆन कामहłमा flexibility र versatility ÿदान गदªछ। 

4. Health Hazards 

Exposure to asbestos poses serious health hazards due to the inhalation of microscopic 
asbestos fibers. Here are some of the associated health risks: 

• Lung Cancer: Prolonged inhalation of asbestos fibers can lead to lung cancer. This 
risk is particularly high among individuals who have been exposed to high levels of 
asbestos over an extended period. एÖबÖेटस फाइबर भएको ठाउँमा लामो समयसÌम सास फेदाª 
फो³सोको ³याÆसर हòन स³छ । यो जोिखम िवशेष गरी लामो अविधमा एÖबÖेटसको उ¸च Öतरको सÌपकª मा 
आएका Óयिĉहłमा उ¸च छ। 

• Asbestosis: This is a chronic lung disease caused by the scarring of lung tissue from 
asbestos fibers. It can result in difficulty breathing and decreased lung function. यो 
एÖबÖेटस फाइबरबाट फो³सोको तÆतुको दागको कारण हòने फो³सोको दीघªकालीन रोग हो । यसल ेसास 
फेनª गाĆो हòन स³छ र फो³सोको कायª±मतामा कमी आउन स³छ । 

•  Mesothelioma: Asbestos exposure is a major cause of mesothelioma, a rare 
and aggressive form of cancer that affects the lining of the lungs, abdomen, or heart. 
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एÖबÖेटोस ए³सपोजर मसेोथेिलयोमा (³याÆसरको एक दलुªभ र आøामक łप जसल े फो³सो, पेट वा 
Ńदयको अÖतरलाई असर गदªछ) को एक ÿमखु कारण हो । 

• Pleural Disorders: Asbestos fibers can cause thickening of the pleura, the membrane 
surrounding the lungs, leading to breathing difficulties. एÖबÖेटोस फाइबरले फो³सोको 
वåरपåरको िझÐली pleura लाई बा³लो बनाउन स³छ, जसले गदाª सास फेनª गाĆो हòन स³छ। 
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Task 10: Glass 

1. Introduction 

• Glass is a versatile and transparent material made primarily from silica, soda ash, 
and limestone. µलास एक बहòमखुी र पारदशê सामúी हो जनु मु́ य तया िसिलका, सोडा खरानी र 
चनुढुङ्गाबाट बनाइÆछ । 

• Glass comes in various forms, from everyday items like windows and bottles to 
specialized uses in optics, electronics, and art. िससा िविभÆन łपहłमा आउँदछ, दैिनक 
वÖतुहł जÖतै »याल र बोतलहłदिेख optics, इल³ेůोिन³स र कलामा िवशेष ÿयोग गåरÆछ । 

•  Its transparency allows light to pass through, making it an essential material for 
windows and lenses. यसको पारदिशªताले ÿकाशलाई पार गनª िदÆछ, यसलाई windows र lenses 
को लािग एक आवÔयक सामúी बनाउँदछ । 

• Glass is also recyclable, making it environmentally friendly. µलास recyclable हòÆछ, 
Âयसैले यो environmentally friendly छ । 

2. Composition 

Glass is primarily composed of silica, which is derived from sand. िससा मु́ यतया िसिलकाबाट 
बनेको हòÆछ, जुन बालवुाबाट ÿाĮ हòÆछ । The basic composition of glass includes: 

• Silica (SiO2): The main component of glass, derived from sand, quartz, or other 
silica-containing materials. It provides the basic structure and strength to the glass. 
यो िससाको मु́ य component हो । िसिलका बालवुा, ³वाट्ªज, वा अÆय िसिलका यĉु सामúीबाट 
बनाइएको हòÆछ । यसल ेµलासलाई आधारभूत संरचना र शिĉ ÿदान गदªछ। 

• Soda Ash (Sodium Carbonate - Na2CO3): It is used as a flux to lower the melting 
point of silica, making it easier to work with during the manufacturing process. यो 
िसिलकाको melting point कम गनª ÿयोग गåरÆछ, जसले िनमाªण ÿिøयाको समयमा काम गनª सिजलो 
बनाउँदछ। 

• Lime (Calcium Oxide - CaO): Acts as a stabilizer and enhances the durability and 
hardness of the glass. Stabilizer को łपमा कायª गदªछ र glass को durability र hardness 
बढाउँछ। 

• Alumina (Aluminum Oxide - Al2O3): Improves the chemical and thermal resistance 
of the glass. µलास को रासायिनक र थमªल ÿितरोध सधुार गदªछ। 
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• Magnesia (Magnesium Oxide - MgO): Helps in increasing the resistance of the glass 
to chemical corrosion. रासायिनक िखयापन ÿित µलासको ÿितरोध बढाउन मĥत गदªछ। 

 

3. Classification 

Glass can be classified in various ways based on different criteria. Here are a few common 
classifications: 

• Chemical Composition: 

1. Soda-Lime Glass: The most common type, composed of silica, soda, and 
lime. िसिलका, सोडा, र चनूा िमलरे बनेको सबैभÆदा सामाÆय ÿकार। 

2. Borosilicate Glass: Contains silica and boron trioxide, known for its high 
resistance to heat. यसमा िसिलका र बोरोन ůाइअ³साइड हòÆछ, जुन गमêको उ¸च ÿितरोधको 
लािग िचिनÆछ। 

• Physical Properties: 

1. Transparent, Translucent, Opaque: Based on how much light can pass 
through. कित ÿकाश पार गनª सिकÆछ भÆने आधारमा। 

2. Colored Glass: Adding metal oxides during manufacturing can give glass 
different colors. उÂपादनको øममा धात ु अ³साइड थÈदा µलासलाई िविभÆन रङहł िदन 
सिकÆछ। 

• Manufacturing Process: 

1. Float Glass: Produced by floating molten glass on a bed of molten metal. 
पµलेको धातुको ओ¹यानमा पµलेको िससालाइ बगाएर उÂपादन गåरÆछ। 

2. Blown Glass: Shaping glass by blowing air into a gather of molten glass on 
the end of a pipe. पाइपको अÆÂयमा पµलेको िससाको एउटा भाग मा हावा भरेर आकार 
िदईएको िससा। 

• Specialized Types: 
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1. Safety Glass: Designed to break into small, dull pieces for safety. सरु±ाको लािग 
सानो टुøाहłमा तोड्न िडजाइन गåरएको। 

2. Tempered Glass: Heat-treated for increased strength and safety. ºयादा शिĉ र 
सरु±ाको लािग गमêले उपचार गåरएको । 

3. Laminated Glass: Layers of glass with a plastic interlayer for safety and 
security. सरु±ाको लािग ÈलािÖटक इÆटरलेयरको साथ µलासको तहहł िमलाइएको । 

• Use-Based Classification: 

1. Architectural Glass: Used in buildings and structures. भवन र संरचनामा ÿयोग 
गåरÆछ। 

2. Automotive Glass: Found in vehicles for windshields, windows, etc. 
िवÆडशीÐड, »याल, आिदको लािग सवारी साधनहłमा ÿयोग गåरÆछ । 

3. Container Glass: Used for bottles, jars, and containers. बोतल, जार, र कÆटेनरको 
लािग ÿयोग गåरÆछ। 

• Optical Properties: 

1. Fused Silica: High-purity glass with excellent optical qualities. उÂकृĶ अिÈटकल 
गुणहłको साथ उ¸च-शĦुता µलास। 

2. Low-Expansion Glass: Designed to minimize expansion with changes in 
temperature. तापमान मा पåरवतªन संग िवÖतार कम गनª िडजाइन। 

4. Commercial forms 

• Sheet Glass: 

• Float Glass: Produced by floating molten glass on a molten tin bath, resulting 
in a smooth surface. Widely used in windows and architectural applications. 

• Container Glass: 

• Bottles and Jars: Used for packaging beverages, food, pharmaceuticals, and 
cosmetic products. 

• Flat Glass: 
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• Laminated Glass: Two or more layers of glass bonded together with a plastic 
interlayer, providing safety and security. Used in car windshields and 
architectural applications. 

• Safety Glass: 

• Tempered Glass: Heat-treated to increase strength and shatter resistance. 
Commonly used in car windows, shower doors, and architectural 
applications. 

• Optical Glass: 

• Fused Silica: High-purity glass with exceptional optical properties. Used in 
lenses, prisms, and other optical components. 

• Glass Fibers: 

• Fiberglass: Thin strands of glass used for insulation, reinforcement in 
composites, and in the production of fabrics. 

• Glass Containers: 

• Drinking Glasses, Tumblers, and Stemware: Used for serving beverages in 
various settings. 

• Specialty Glass: 

• Borosilicate Glass: Known for its resistance to thermal shock, used in 
laboratory glassware and certain cookware. 

• Lead Glass: Contains lead oxide, providing high refractive index. Used in 
fine glassware and optical lenses. 

• Electronic Glass: 

• Display Glass: Thin, high-resolution glass used in electronic displays such as 
LCD and OLED screens. 

• Glass Substrates: Used in the production of electronic components like 
semiconductors. 
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• Mirror Glass: 

• Flat Mirrors: Commonly used in households and commercial spaces. 

• Two-Way Mirrors: Designed to allow light to pass through from one side 
while reflecting from the other. Used in surveillance and observation 
applications. 
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Task 11: Asphalt / Bitumen / Tar 

1. Introduction 

Asphalt:  

• Asphalt is a sticky, black, and highly viscous liquid or semi-solid form of petroleum. 
Asphalt एक िचपिचपा, कालो, र अÂयिधक बा³लो तरल वा पेůोिलयमको अधª-ठोस łप हो। 

• It is a natural substance or can be produced as a byproduct of refining crude oil. यो 
एक ÿाकृितक पदाथªको Łपमा पाइÆछ  वा क¸चा तेललाई refine गदाª by-product को łपमा पिन 
उÂपादन गनª सिकÆछ। 

Bitumen:  

• Bitumen is a generic term for a class of black or dark-colored, thick, sticky, and 
viscous substances that are a byproduct of crude oil distillation. िबटुिमन कालो वा गाढा 
रङको, बा³लो, िचपिचपा र बा³लो तरल पदाथªहłको एक वगªको लािग एक सामाÆय शÊद हो जुन क¸चा 
तेल distillation को by-product हो। 

• It is commonly used in road construction and waterproofing. यो सामाÆयतया सडक िनमाªण 
र वाटरÿिूफंगमा ÿयोग गåरÆछ। 

Tar:  

• Tar is a dark, thick, and viscous liquid that results from the destructive distillation of 
organic materials, such as wood, coal, or peat. टार एक गाढा, बा³लो र िचपिचपा तरल हो जनु 
काठ, कोइला, वा पीट जÖता जैिवक पदाथªहłको िवनाशकारी distillation को पåरणाम हो। 

• It has been historically used for various purposes, including waterproofing and 
preserving wood. यो ऐितहािसक łपमा िविभÆन उĥेÔयहłको लािग ÿयोग गåरएको छ, जसमा 
वाटरÿिूफंग र काठ संर±ण समावेश छ। 

2. Types 

Asphalt: 

1. Hot Mix Asphalt (HMA): This is the most common type of asphalt used in 
road construction. It is produced at high temperatures and is flexible and 
durable. यो सडक िनमाªणमा ÿयोग हòने asphalt को सबैभÆदा सामाÆय ÿकार हो। यो उ¸च 
तापमानमा उÂपादन गåरÆछ र लिचलो र िटकाऊ छ। 
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2. Warm Mix Asphalt (WMA): Similar to HMA but produced at lower 
temperatures, which can offer environmental and energy-saving benefits. 
HMA जÖतै तर कम तापमानमा उÂपादन गåरएको हòÆछ, जसले वातावरणीय र ऊजाª-बचत जÖता 
लाभहł ÿदान गनª स³छ। 

3. Cold Mix Asphalt: Produced and applied at lower temperatures, often used 
for temporary repairs. उÂपादन र ÿयोग कम तापमानमा गåरÆछ । ÿाय अÖथायी ममªत को 
लािग ÿयोग गåरÆछ। 

4. Porous Asphalt: Engineered to allow water to pass through the surface, 
reducing stormwater runoff and helping with water management. पानी 
surfaceबाट pass हòÆछ  । आँधीको पानीको बहाव कम गनª र पानी ÓयवÖथापनमा मĥत गनª 
ÿयोग गåरÆछ । 

5. Stone Mastic Asphalt (SMA): Contains a higher proportion of stone 
aggregates, providing a durable and wear-resistant surface. एक िटकाऊ र wear-
resistant surface ÿदान गनª stone aggregates को एक उ¸च अनपुात समावेश हòÆछ । 

6. Quiet Asphalt: Designed to minimize road noise, particularly in residential 
areas. It incorporates special additives to reduce sound levels. िवशेष गरी 
आवासीय ±ेýहłमा सडकको आवाज कम गनª िडजाइन गåरएको । यसल ेÅविनको Öतर कम 
गनª िवशेष योजकहł समावेश गदªछ । 

Bitumen: 

1. Penetration Grade Bitumen: Classified based on the depth (in tenths of a 
millimeter) to which a standard needle penetrates the bitumen specimen 
under specific conditions.  गिहराईको आधारमा वगêकृत (िमिलिमटरको दसŏ मा) जसमा 
एक मानक सईु िविशĶ पåरिÖथितमा िबटुिमन नमनूामा ÿवेश गदªछ। 

2. Viscosity Grade Bitumen: Classified based on the viscosity of the bitumen at 
a specific temperature. एक िविशĶ तापमानमा िबटुिमनको िचपिचपाहटको आधारमा 
वगêकृत । 

3. Oxidized Bitumen: Subjected to air at elevated temperatures, resulting in 
increased viscosity. It is commonly used for roofing and waterproofing 
applications. उ¸च तापमानमा हावा pass गåरएको, जसको पåरणामÖवłप िचपिचपाहट 
बढ्छ । यो सामाÆयतया छत र वाटरÿिूफंगको लािग ÿयोग गåरÆछ। 
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4. Cutback Bitumen: Bitumen mixed with a solvent to reduce viscosity, making 
it more fluid for easier application. The solvent evaporates after application. 
Viscosity कम गनª solvent को साथ िबटुिमन िमसाइÆछ । सिजलोसंग काम गनªको लािग 
अिधक तरल बनाइएको हòÆछ । Bitumen ÿयोग गåरसकेपिछ solvent evaporate हòÆछ । 

5. Polymer Modified Bitumen (PMB): Enhanced with polymers (usually 
thermoplastics or elastomers) to improve performance characteristics such as 
strength, elasticity, and resistance to aging. Strength, elasticity, र resistance 
to aging सधुार गनª पोिलमर (सामाÆयतया थमōÈलािÖट³स वा इलाÖटोमसª) ÿयोग गåरएको । 

6. Emulsion Bitumen: Bitumen dispersed in water with the aid of an emulsifying 
agent. It is used for various applications, including road construction and 
maintenance. िबटुिमन एक emulsifying agent को सहायताले पानीमा छåरÆछ । यो सडक 
िनमाªण र maintenance सिहत िविभÆन कामहłको लािग ÿयोग गåरÆछ। 

7. Hard Bitumen: Bitumen with a higher softening point, making it more 
resistant to deformation under high temperatures. उ¸च नरम िबÆद ुभएको िबटुिमन, 
यसले उ¸च तापमानमा deformation लाइ धेरै resist गनª स³छ । 

8.     Soft Bitumen: Bitumen with a lower softening point, making it more 
flexible and suitable for colder climates. कम नरम िबÆद ु भएको िबटुिमन, अिधक 
लिचलो र िचसो मौसमको लािग उपयĉु । 

Tar: 

1. Coal Tar: Derived from the distillation of coal. Historically used for road 
construction and preservation of wood. कोइला को distillation बाट ÓयÂुपÆन । ऐितहािसक 
łपमा सडक िनमाªण र काठको संर±णको लािग ÿयोग गåरÆछ । 

2. Wood Tar: Obtained from the destructive distillation of wood. Less common in 
modern applications. काठको िवनाशकारी distillation बाट ÿाĮ । आधिुनक कामहłमा कम 
ÿयोग। 

3. Pitch: A thick, dark, sticky substance obtained from the distillation of coal tar. It has 
various applications, including roofing, waterproofing, and as a binder in some 
products. कोइला टारको distillation बाट ÿाĮ बा³लो, गाढा, िचपिचपा पदाथª। यसमा िविभÆन 
कामहł छन,् जसमा छत, वाटरÿिूफंग, र केिह उÂपादनहłमा बाइÆडरको łपमा ÿयोग हòने काम समावेश 
छ। 



Construction Materials and Construction Technology   By: Er. Pratham Acharya 

Shree Bhutandevi Secondary School 
45 

4. Petroleum Tar: Produced as a byproduct of petroleum refining. It can be used for 
similar purposes as coal tar, including road construction and waterproofing. पůेोिलयम 
refining को by-product को łपमा उÂपादन गåरÆछ । यो सडक िनमाªण र वाटरÿिूफंग सिहत कोइला 
टार को समान उĥÔेयको लािग ÿयोग गनª सिकÆछ। 

5. Shale Tar: Derived from the distillation of oil shale. It has been used historically in 
various applications, including as a binder in road construction. Shale Tar को 
distillation बाट ÓयÂुपÆन। यो सडक िनमाªणमा बाइÆडरको łपमा जÖता िविभÆन कामहłमा ऐितहािसक 
łपमा ÿयोग गåरएको छ। 

3. Uses (Asphalt) 

1. Road Construction 

2. Parking Lots 

3. Driveways 

4. Airport Runways 

5. Racetracks 

6. Sidewalks and Pathways 

7. Bicycle Paths 

8. Bridge Decks 

9. Playgrounds 

10. Tennis and Basketball Courts 

11. Waterproofing 

12. Maintenance and Repairs 

Uses (Bitumen) 

1. Road Construction 

2. Roofing 

3. Waterproofing 

4. Sealants and Adhesives 

5. Pavement Preservation 
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6. Paints and Coatings 

7. Marine Applications 

8. Pipe Coating 

9. Cable Coating 

10. Automotive and Industrial Lubricants 

11. Emulsion Production 

Uses (Tar) 

1. Road Construction 

2. Waterproofing 

3. Preserving Wood 

4. Sealing and Binding 

5. Traditional Medicine 

6. Fuel 
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Task 12: Paints/Varnishes 

1. Definition  

Paint: 

• Paint is a liquid substance that, when applied to surfaces, forms a thin, colored or 
protective layer. Paint एक तरल पदाथª हो जनु surfaceहłमा लगायो भने पातलो, रंगीन वा 
सरु±ाÂमक तह बनाउँछ। 

• It is commonly used for decorative purposes, protection against corrosion, and to 
provide a specific finish to various surfaces. यो सामाÆयतया सजावटी उĥÔेयहłको लािग ÿयोग 
गåरÆछ, corrosion िवŁĦ सरु±ा, र िविभÆन surfaceहłमा एक राăो finish ÿदान गनª ÿयोग गåरÆछ । 

• Paint typically consists of pigments, binders, solvents, and additives. पÆेटमा सामाÆयतया 
िपगमÆेट, बाइÆडर, सÐभेÆट्स र एिडिटÓस हòÆछन।् 

• Pigments give color, binders hold the pigments together, solvents thin the mixture 
for easy application, and additives provide additional properties like durability or 
texture. िपगमेÆटले रङ िदÆछ, बाइÆडरले िपगमÆेटहłलाई एकसाथ रा´छ, सÐभेÆट्सले  सिजलो गरी  
लगाउनको लािग िम®णलाई पातलो बनाउँछ, र एिडिटÓसहłले durability वा बनावट जÖता अितåरĉ 
गुणहł ÿदान गदªछ। 

Varnish: 

• Varnish is also a liquid substance, but it differs from paint in its purpose and 
composition. Varnish पिन एक तरल पदाथª हो, तर यसको उĥÔेय र संरचना paint भÆदा फरक छ। 

• Varnish is a transparent or translucent finish applied to wood or other materials to 
enhance their appearance and provide protection. Varnish एक transparent वा 
translucent finish हो जनु काठ वा अÆय सामúीहłमा ितनीहłको appearance बढाउन र सुर±ा 
ÿदान गनª ÿयोग गåरÆछ। 

• It contains resins, drying oils, and solvents. यसमा रेिजन, सु́ खा गराउने तेल र सÐभेÆट्सहł 
हòÆछन।् 

• When applied, varnish forms a hard, clear coating that protects the underlying 
material from moisture, sunlight, and general wear and tear. Varnish ले कडा, clear 
coating बनाउँदछ जसले underlying सामúीलाई moisture, सयूªको ÿकाश, र सामाÆय wear र tear 
बाट बचाउँदछ। 
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• Varnish is often used on wooden furniture, floors, and other surfaces to bring out the 
natural beauty of the material while providing a durable finish. सामúीको ÿाकृितक 
सÆुदरता बािहर Ðयाउन Varnish ÿाय काठको फनêचर, floor, र अÆय surfaceहłमा ÿयोग गåरÆछ । 
यसले एक िटकाऊ िफिनश ÿदान गछª । 

2. Functions  

Functions (Paints) 

1) It prevents decay of wood and corrosion of metals. यसल ेकाठको decay र धातुहłको corrosion 
लाई रो³छ। 

2) It is used to give good appearance to the surface. यो surface मा राăो appearance िदन ÿयोग 
गåरÆछ। 

3) It protects the surfaces from weathering effects of the atmosphere. यसले surface हłलाई 
वायमुÁडलको मौसमी ÿभावबाट बचाउँछ। 

4) It provides a smooth surface for easy cleaning. यसले सिजलो सफाई को लािग एक smooth 
surface ÿदान गदªछ। 

Functions (Varnishes) 

1) To brighten the appearance of the grain in wood. काठमा grain को appearance चÌकाउन। 

2) To render brilliancy to the painted surface. Paint गåरएको surfaceमा चमक ÿदान गनª। 

3) To protect painted surface from atmospheric action. Atmospheric action बाट Paint गåरएको 
surfaceको र±ा गनª । 

4) To protect the unpainted wooden surfaces of doors, windows, roof trusses, etc. from 
atmospheric action. ढोका, »याल, छतको ůस आिदको रङ नलगाइएका काठका surfaceहłलाई 
atmospheric action बाट जोगाउन । 

3. Classification and uses (Paints) 

1) Aluminium paint: It contains finely ground aluminium in spirit or oil varnish. It is widely 
used for painting gas tanks, water pipes and oil tanks. यसमा िÖपåरट वा तेल varnish मा पातलो 
िपसेको एÐयिुमिनयम हòÆछ। यो Óयापक łपमा µयाँस ट्यांकì, पानी पाइप र तेल ट्यांकì paint गनªका लािग ÿयोग 
गåरÆछ। 

2) Oil paint: This is the ordinary paint and it is generally applied in three coats of varying 
composition. The oil paints are used in general for all types of surfaces, such as wood work, 
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walls, ceilings, metal work etc. यो साधारण पÆेट हो र यो सामाÆयतया िविभÆन संरचनाको तीन कोटहłमा 
ÿयोग गåरÆछ। तेल पÆेटहł सामाÆयतया सबै ÿकारका सतहहłको लािग ÿयोग गåरÆछ, जÖतै काठको काम, 
पखाªलहł, छतहł, धातकुो काम आिद। 

3) Enamel paint: It contains white lead, oil petroleum spirit and resinous material. It can be 
used for both external and internal walls. यसमा white lead, oil petroleum spirit र resin भएको 
सामúी हòÆछ । यो दवुै बाĻ र िभýी wall को लािग ÿयोग गनª सिकÆछ। 

4) Bituminous paint: This type of paint is manufactured by dissolving asphalt or vegetable 
bitumen in oil or petroleum. It is used for painting iron works under water. यस ÿकारको पÆेट 
तेल वा पůेोिलयममा asphalt वा vegetable bitumen घोलेर िनमाªण गåरÆछ। यसको ÿयोग फलामको कामलाई 
पानीमिुन रङरोगन गनª ÿयोग गåरÆछ । 

5) Emulsion paint: It contains binding materials such as polyvinyl acetate, synthetic resins 
etc. This paint is recommended for use on stucco, bricks and masonry surfaces which 
contain free alkali. यसमा binding सामúीहł जÖतै पोिलभीनाइल एसीटेट, िसंथेिटक रेिजन आिद समावेश 
छन।् यो पÆेट stucco, ईटंा र masonry surface हłमा ÿयोगको लािग उ°म हòÆछ । 

6) Cement paint: This paint consists of white cement, pigment, accelerator and other 
additives. Cement paints are being extensively used for painting plastered brickwork, stone 
masonry and concrete. यो पेÆटमा सेतो िसमÆेट, िपगमÆेट, ए³सेलेरेटर र अÆय एिडिटÓस हòÆछन ्। Plastered 
brickwork, stone masonry र कंिøटमा रङ रोगन गनª िसमÆेट पेÆटको Óयापक ÿयोग भइरहेको छ । 

 

4. Composition  

1) Base: A base is a solid substance of a metallic oxide in fine state of division. It is a 
principal constituent of paint. आधार धात ुअ³साइडको ठोस पदाथª हो। यो पÆेटको एक ÿमखु constituent 
हो। 

2) Vehicle: A vehicle is a liquid substance which keeps the ingredients of paint in liquid 
suspension. Vehicle एक तरल पदाथª हो जसले liquid suspension मा पेÆटको ingredients हł रा´छ। 

3) Drier: A drier is a substance which accelerates the process of drying of a paint film. Drier 
एक पदाथª हो जसले पेÆट िफÐम स³ुने ÿिøयालाई गित िदÆछ । 

4) Colouring pigment: Colouring pigment gives required colour for paints. रङ िपगमÆेटले पेÆटका 
लािग आवÔयक रङ िदÆछ । 
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5) Solvent: It is a liquid which is mixed in a paint to make the paint thin so that it can be 
easily applied on the surface. यो एक तरल पदाथª हो जुन पÆेटलाई पातलो बनाउनको लािग पÆेटमा िमसाइÆछ 
तािक यो सिजलै सतहमा ÿयोग गनª सिकÆछ। 

 

5. Characteristics of good paints/varnishes  

1) It should be possible to apply easily and freely. यो सिजलै र ÖवतÆý łपमा ÿयोग गनª सÌभव हòनपुछª 
।  
2) It should dry in a reasonable time. यो उिचत समयमा स³ुनपुछª ।  

3) It should form hard and durable surface. यसले कडा र िटकाऊ सतह बनाउनुपछª ।  

4) It should not be easily affected by atmosphere. वायमुÁडलले यसलाई सिजलै असर गनुª हòदँनै ।  

5) It should possess attractive and pleasing appearance. यसको आकषªक र मनमोहक appearance 
हòनपुछª ।  

6) It should not be harmful to be health of workers. कामदारको ÖवाÖÃयमा हानी हòन ुहòदँनै । 

  



Construction Materials and Construction Technology   By: Er. Pratham Acharya 

Shree Bhutandevi Secondary School 
51 

Task 13: CGI sheet 

1. Introduction of CGI sheets  

• CGI sheet stands for Corrugated Galvanized Iron sheet.  

• It's a building material made from sheets of hot-dip galvanized steel, which is then 
cold-rolled to produce a linear corrugated pattern. यो एक िनमाªण सामúी हो जुन hot-dip 
galvanized steel को पानाहłबाट बनाइएको हòÆछ, जुन Âयसपिछ एक linear corrugated pattern 
बनाउन cold-roll गåरएको हòÆछ। 

• These sheets are widely used in roofing and walling applications, providing 
durability and weather resistance. यी पानाहł Óयापक łपमा छत र पखाªलको कामहłमा 
ÿयोग गåरÆछ र यसले ÖथाियÂव र मौसम ÿितरोध ÿदान गदªछ। 

• The galvanized coating helps prevent corrosion, making CGI sheets a popular 
choice for construction in various climates. Galvanized coating ले corrosion रो³न 
मĥत गदªछ, CGI sheet हł िविभÆन climate मा िनमाªणको लािग एक लोकिÿय िवकÐप बनाउँदछ। 

• They're versatile and can handle different jobs, whether it's roofs or walls. ितनीहł 
versatile छन ्र िविभÆन कामहł ĻाÆडल गनª स³दछन,् चाहे Âयो छत वा पखाªलको कामहł हòन।् 

2. Gauge of CGI sheet 
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Task 14: Reinforcing steels 

1. Introduction 

• Reinforcing steel, often known as rebar, is like the muscle of a concrete structure. 
Reinforcing steel , जसलाई अ³सर rebar भिनÆछ, कंøìट संरचनाको muscle जÖतै हो। 

• It's a type of steel bar or mesh that gets embedded within concrete to add strength 
and support. यो एक ÿकारको Öटील बार वा जाली हो जुन strength र support थÈन कंøìट िभý 
रािखएको हòÆछ। 

• Just as bones provide structure to our bodies, reinforcing steel provides strength to 
concrete structures, like buildings and bridges. जसरी हड्डीले हाăो शरीरलाई संरचना ÿदान 
गछª, Âयसरी नै reinforcing steel ÿयोग गदाª भवन र पलुजÖता कंिøटका संरचनाहłलाई strength 
िमÐछ। 

• It helps them withstand the forces of nature, like heavy loads or earthquakes. यसल े
ितनीहłलाई heavy loads वा भूकÌप जÖता ÿकृितका शिĉहłको सामना गनª मĥत गदªछ। 

2. Types  

1. Mild Steel Rebar (MSR): This is the most common type, made from carbon steel. 
It's versatile and used in various construction projects. यो carbon steel बाट बनेको 
सबैभÆदा सामाÆय ÿकार हो। यो versatile छ र िविभÆन िनमाªण पåरयोजनाहłमा ÿयोग गåरÆछ। 

2. High Strength Deformed Bars (HYSD): These bars have enhanced strength due to 
the deformation patterns on their surface. They are commonly used where higher 
strength is required. यी बारहłको सतहमा भएको ढाँचाहłको कारण यसमा धेरै शिĉ हòÆछ । 
ितनीहł सामाÆयतया जहाँ उ¸च शिĉ आवÔयक छ,Âयहाँ ÿयोग गåरÆछ । 

3. European Rebar (Euro Rebar): This type follows European standards and comes 
with specific markings for easy identification. It's widely used in European 
construction. यस ÿकारले युरोपेली standardहł ÿयोग गदªछ र सिजलो पिहचानको लािग 
specific marking हłको साथ आउँदछ। यो Óयापक łपमा यरुोपेली िनमाªणमा ÿयोग गåरÆछ। 

4. Carbon Steel Rebar: Similar to mild steel rebar, this type is used in low-stress 
applications. Mild Steel Rebar जÖत,ै यो ÿकार  low-stress हòने कामहłमा ÿयोग गåरÆछ। 

5.     Epoxy-Coated Rebar: To resist corrosion, these rebars have an epoxy coating. 
They are ideal for structures exposed to harsh environmental conditions. Corrosion 
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को ÿितरोध गनª, यी åरबारहłमा इपो³सी कोिटंग हòÆछ। ितनीहł कठोर वातावरणीय अवÖथाको 
सÌपकª मा रहकेा संरचनाहłको लािग राăो हòÆछ। 

6. Stainless Steel Rebar: Known for its corrosion resistance, it's used in structures 
where corrosion is a significant concern, like in marine environments. यो corrosion 
resistance को लािग िचिनÆछ, जहाँ corrosion एक महßवपणूª िचÆताको िवषय हो, संरचनाहłमा यो 
Rebar ÿयोग गåरÆछ, जÖतै समþुी वातावरणमा यो Rebar ÿयोग गåरÆछ । 

3. Properties 

1. Strength: Reinforcing steel is designed to provide added strength to concrete 
structures, improving their load-bearing capacity and resilience. Reinforcing steel 
कंøìट संरचनाहłमा थप शिĉ ÿदान गनª िडजाइन गåरएको हòÆछ, कंøìट संरचनाहłमा उनीहłको भार 
वहन ±मता र लचीलापन सुधार गनª Reinforcing steel ÿयोग गåरÆछ । 

2. Ductility: It can deform without breaking, which is crucial in situations where 
structures might experience stress or movement. यो नभाँिचइकन deform हòन स³छ । जनु 
संरचनाहłमा stress or movement हòन स³छ, ÂयÖतो पåरिÖथितहłमा यो महßवपणूª हòÆछ । 

3. Bonding Capability: Reinforcement steel forms a strong bond with concrete, 
ensuring effective collaboration between the two materials in resisting forces. 
Reinforcement steel ल ेकंøìट संग एक मजबूत bond बनाउँछ र resisting force हŁ मा दईु 
सामाúी बीच ÿभावकारी सहयोग सुिनिĲत गदªछ। 

4. Corrosion Resistance: Some types of reinforcement steel, such as stainless steel or 
epoxy-coated rebar, are resistant to corrosion, enhancing the longevity of the 
structure. केही ÿकारका reinforcement steel, जÖतै stainless steel वा epoxy-coated rebar, 
corrosion को ÿितरोधी हòÆछन ्र यसले संरचनाको दीघाªय ुबढाउँछन।् 

5. Thermal Expansion Compatibility: Reinforcing steel expands and contracts at rates 
similar to concrete, minimizing the risk of cracks due to temperature variations. 
Reinforcing steel ल ेकंøìट को समान दरमा expand र contract गदªछ, यसकारण तापमान 
िभÆनताको कारण दरारको जोिखम लाई कम गदªछ। 

6. Weldability: In cases where on-site adjustments are necessary, reinforcement steel 
can be welded without compromising its strength. साइटमा adjustments आवÔयक 
भएको अवÖथामा, reinforcement steel यसको शिĉ सÌझौता िबना वÐेड गनª सिकÆछ। 

4. Uses 

1. Building Construction 
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2. Bridges and Highways 

3. Dams and Reservoirs 

4. Foundations 

5. Tunnels 

6. Seismic Retrofitting 

7. Retaining Walls 

8. Water Treatment Plants 

9. Airport Runways 

5. Commonly available reinforcement bar 

• Commonly used rebar sizes are 8mm, 10mm, 12mm , 16mm , 20mm , 25mm 
, 28mm and  32mm. 

  



Construction Materials and Construction Technology   By: Er. Pratham Acharya 

Shree Bhutandevi Secondary School 
55 

Task 15: Bamboo/Cane 

1. Introduction  

Bamboo: 

• Bamboo is a type of grass. बाँस एक ÿकारको घाँस हो । 

• It's known for its rapid growth and versatility. यो यसको तीĄ िवकास र versatility को 
लािग िचिनÆछ। 

• The stem of bamboo, called a culm, is often used as a construction material. बाँसको 
डाँठ, जसलाई कÐम भिनÆछ, ÿाय िनमाªण सामúीको łपमा ÿयोग गåरÆछ। 

• It's lightweight, strong, and has a high strength-to-weight ratio. यो हÐका, बिलयो छ, र 
यसमा उ¸च strength-to-weight अनपुात छ। 

• Bamboo is sustainable as it grows quickly, sometimes inches per day, and it's an 
eco-friendly alternative to traditional building materials. बाँस िदगो छ िकनिक यो िछटो 
बढ्छ, किहलेकाहé ÿित िदन इÆच, र यो परÌपरागत िनमाªण सामúीको eco-friendly िवकÐप हो। 

Cane: 

• Cane usually refers to the outer bark or skin of the rattan plant. बेतले सामाÆयतया 
rattan को बोटको बािहरी छाल वा छालालाई बुझाउँछ। 

• Rattan is a type of climbing palm that grows in tropical regions. Rattan एक ÿकारको 
climbing palm हो जुन tropical ±ेýहłमा पाइÆछ । 

• The cane is often used for making furniture, baskets, and various handicrafts. बेत 
ÿाय फिनªचर, टोकरी र िविभÆन हÖतकला बनाउन ÿयोग गåरÆछ। 

• It's flexible, durable, and has a natural beauty. यो लिचलो, िटकाऊ छ, र यसमा ÿाकृितक 
सÆुदरता हòÆछ। 

• In the context of construction, cane can be used for things like weaving, creating 
screens, or forming lightweight structures. िनमाªण को सÆदभªमा, बेत बुनाई, िÖøन िसजªना, वा 
हÐका संरचना हł बनाउने जÖता चीजहłको लािग ÿयोग गनª सिकÆछ। 
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2. Types  

Types of Bamboo: 

Clumping Bamboo: 

• Non-invasive and tends to stay in a tight clump. 

• Ideal for smaller spaces or as ornamental plants. 

Running Bamboo: 

• More invasive, spreading quickly through rhizomes. 

• Often used for larger projects like construction due to its abundance. 

Giant Bamboo: 

• Known for its impressive height, often reaching 100 feet or more. 

• Used for construction, furniture, and even as a food source in some cultures. 

Timber Bamboo: 

• Has a thick culm and is used for structural purposes, such as building houses and 
bridges. 

Lucky Bamboo: 

• Often grown indoors in water. 

• Commonly used in decorative arrangements and believed to bring good luck in 
some cultures. 

 

Types of Cane:  

Malacca Cane: 

• One of the most well-known types of rattan. 

• Used for furniture making and basketry. 

Manila Cane: 
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• Known for its smooth texture and flexibility. 

• Used for weaving intricate patterns in furniture and handicrafts. 

Calamus Cane: 

• Has a thin diameter and is often used for finer weaving work. 

• Commonly employed in basket making and the creation of lightweight structures. 

Pole Cane: 

• Typically used for chair caning. 

• Has a uniform diameter and is harvested from the outer skin of rattan. 

Tohiti Cane: 

• Has a slender and flexible structure. 

• Used for finer weaving in furniture and craftwork. 

 

3. Uses  

• Uses of Bamboo: 

1. Construction 

2. Furniture 

3. Crafts and Art 

4. Tools and Utensils 

5. Textiles 

6. Landscaping and Ornamental Plants 

Uses of Cane (Rattan): 

1. Furniture 

2. Basketry 

3. Home Decor 
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4. Handicrafts 

5. Gardening and Outdoor Furniture 

 

4. Common types used in constructional purposes 

Common Types of Bamboo Used in Construction: 

• Giant Timber Bamboo (Dendrocalamus giganteus) 

• Guadua Bamboo 

• Bambusa Balcoa 

• Phyllostachys Edulis (Moso Bamboo) 

• Dendrocalamus Asper (Giant Bamboo) 

Common Types of Cane (Rattan) Used in Construction: 

• Calamus Manan 

• Calamus Rotang 

• Calamus Scipionum 

• Calamus Caesius 

• Calamus Viminalis 
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Task 16: Aluminium 

1. Introduction  

• Aluminum, a lightweight and versatile material, is a chemical element with the 
symbol Al and atomic number 13.  

• It is a silvery-white metal with remarkable properties that make it widely used in 
various industries.  

2. Types  

1. Pure Aluminum (1000 Series): 

1. This includes aluminum that is at least 99% pure. 

2. It is highly malleable and corrosion-resistant. 

3. Used in applications where high corrosion resistance and formability are 
crucial, such as in cooking utensils and chemical equipment. 

2. Aluminum-Manganese Alloys (3000 Series): 

1. Alloyed with manganese. 

2. Exhibits improved strength and formability. 

3. Widely used in the production of beverage cans, cooking utensils, and 
automotive parts. 

3. Aluminum-Silicon Alloys (4000 Series): 

1. Alloyed with silicon. 

2. Known for its good casting characteristics. 

3. Used in welding wires and as a base for brazing alloys. 

4. Aluminum-Magnesium Alloys (5000 Series): 

1. Alloyed with magnesium. 

2. Offers a good combination of strength, corrosion resistance, and 
formability. 

3. Commonly used in marine and aerospace applications. 
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5. Aluminum-Zinc Alloys (7000 Series): 

1. Alloyed with zinc. 

2. Known for high strength and toughness. 

3. Used in aircraft structures, bicycle frames, and rock climbing equipment. 

6. Aluminum-Zinc-Magnesium Alloys (7000 Series): 

1. Alloyed with zinc and magnesium. 

2. Offers enhanced strength and stress corrosion resistance. 

3. Used in aerospace applications and high-stress structural components. 

7. Aluminum-Lithium Alloys (8000 Series): 

1. Alloyed with lithium. 

2. Known for its low density and high stiffness. 

3. Used in aerospace applications to reduce weight. 

8. Cast Aluminum Alloys (2000 Series, 3000 Series, 5000 Series, 7000 Series): 

1. Designed for casting processes. 

2. Commonly used in automotive components, engine parts, and various cast 
products. 

9. Wrought Aluminum Alloys (1000 Series, 2000 Series, 3000 Series, 5000 Series, 
6000 Series, 7000 Series, 8000 Series): 

1. Designed for forming and shaping processes. 

2. Used in a wide range of applications, including construction, transportation, 
and consumer goods. 

3. Uses 

Windows and Doors: 

• Aluminum is commonly used for window frames, doors, and curtain wall systems 
due to its light weight, durability, and resistance to corrosion. 

Structural Components: 
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• Used in the construction of structural elements such as beams, columns, and 
roofing systems, where its strength-to-weight ratio is advantageous. 

Roofing: 

• Aluminum roofing materials are lightweight, corrosion-resistant, and often used in 
both residential and commercial construction. 

Exterior Finishes: 

• Applied in various exterior finishes, including railings, balustrades, and decorative 
elements, to achieve a modern and attractive appearance. 

Infrastructure Projects: 

• Aluminum is used in the construction of bridges, stadiums, and other large-scale 
infrastructure projects due to its strength, durability, and corrosion resistance. 
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Task 17: Timber 

1. Introduction  

• Timber refers to wood that has been prepared for use in construction or other 
purposes.  

• It typically involves cutting, shaping, and treating wood from trees to create lumber 
or other wood products.  

• Timber is widely used in building structures, furniture, and various applications 
due to its strength, versatility, and natural beauty.  

• The term can also mean a forest of trees considered as a source of wood. 
2. Structure [cross section] of a tree  

 

1) Pith – It the innermost central part is called pith  

2) Heart wood – This position is surrounded by the pith. It is strong & dark in colour  

3) Sap wood – this layer is present next to the heart wood. It represents growth with saps.  

4) Cambium layer – This layer is present between sap wood & inner bark.  
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5) Medullary rays–these are thin radial fibers extending from pith to cambium layer.  

6) Inner bark – It is the inner skin of tree which protects cambium layer.  

7) Outer bark – The outer skin or cover of the tree is known as outer bark.  

3. Felling of trees  

It's the process of cutting down trees, usually for timber or to clear land for various 
purposes.  

4. Objective and methods of seasoning  

Seasoning of timber is classified by two ways;  

1) Natural seasoning – It may air seasoning / water seasoning.  

a) Air seasoning is carried out in a shed with a platform.  

b) Water seasoning is carried out on the bank of the river.  

2) Artificial seasoning – Artificial seasoning is followed by following steps;  

a) Boiling – In this method, the timber is dipped in water & then boiled the water 
for 3 to 4 hours & dried slowly. 

b) Kiln seasoning – In this method The drying of timber is carried out inside an air 
tight oven  

c) Chemical seasoning – In this method Timber is dipped in the suitable salts 
solutions & taken out for ordinary drying.  

d) Electrical seasoning – In this method of seasoning a high frequency alternating 
currents are used. 

5. Objects / purposes of seasoning –  

1) To reduce shrinkage & warping  

2) To increase the strength of the timber  

3) To increase the durability & workable properties of the timber  

4) To reduce its tendency to split & decay of the timber  

5) To make suitable for painting  
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6) To reduce weight of the timber  

6. Timber defects and decaying  

Defects in timber  

1) Natural defects – These defects may be in the form of knots, twisted fibers, ring shakes, 
rupture etc  

2) Defects due to conversion– These defects are formed due to improper seasoning are 
radial shakes, case hardening, twisted, bowing, honey combing etc  

3) Defects formed due to insects – In this defect wood is attacked by termites, insects, 
beetles, stem borers etc  

4) Defects formed due to fungal action – In this defect wood is infected by fungal attack 
which reduces the strength of wood.  

5) Defects due to seasoning – These are in the form of warp, cup, bow, twist etc.  

7. Plywood and block board 

Plywood:  

• It's made by gluing together layers (or plies) of wood veneer, with each layer's 
grain perpendicular to the adjacent one.  

• This cross-graining gives plywood exceptional strength and stability.  

• It's used in everything from furniture and cabinets to flooring and construction. 

Blockboard:  

• It's made by sandwiching a core of softwood strips between layers of veneer.  

• A board that's sturdy, resistant to warping, and great for applications like doors, 
shelves, and tabletops. 

 


