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UNIT-1 

Construction Materials 

 

Stones: Occurrence, varieties, Characteristics and their testing, uses, quarrying and dressing of stones. 

Timber : Important timbers, their engineering properties and uses, defects in timber, seasoning and 

treatment, need for wood substitutes, Alternate materials for shuttering doors/windows, Partitions and 

structural members etc. Brick and Tiles: Manufacturing, characteristics, Classification and uses, improved 

brick from inferior soils, Hand molding brick table, Clay-fly ash brick table, Flooring tiles and other tiles and 

their characteristics 

 

OCCURRENCE  

 

BUILDING STONES 

In order to be able to decide what kind of stone to use under given conditions, knowledge of the different 

kinds employed in the various types of construction is essential. It is not necessary for a mason to determine 

the exact composition of a stone to be used in a structure, but his knowledge should be sufficient to help him 

in selecting or specifying the stone that is best for the type of structure. 

The properties of a stone that determine its fitness for construction purposes are durability, strength, 

hardness, density, and appearance. The quality of a stone can easily and approximately be known by studying 

its origin and chemical composition and from the results of tests and experiments.  

 

 Definitions. 

 The term rock is commonly defined as a hard mass of mineral matter having, as a rule, no definite external 

form. In engineering construction, the word stone is applied indiscriminately to all classes of hard rocks. 

 

 Description of Classes. 

Rocks are classified as follows: 

 According to geological origin- igneous, sedimentary and metamorphic 

 According to the physical form- stratified, unratified and foliated. 

 According to their chemical composition–siliceous, argillaceous and calcareous. 

 

GEOLOGICAL CLASSIFICATION 

This is classification of rocks based on their origin and formation. On this basis, rocks are classified as igneous, 

sedimentary and metamorphic.   

 

IGNEOUS ROCK 

Igneous Rock, rock formed when molten or partially molten material, called magma, cools and solidifies. The 

inner layers of the earth are at a very high temperature causing the masses of silicates to melt. The melted 

masses of silicates is called magma, which forced up and released on the surface of the earth. This release is 

called volcanic eruption. The magma that is released cools and solidify into a crystalline rock. 

Geologists lassif  ig eous o ks a o di g to the depth at hi h the  fo ed i  the ea th s ust. Using this 

p i iple, the  di ide ig eous o ks i to t o oad atego ies: those that fo ed e eath the ea th s su fa e, 
and those that formed at the surface. 
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Rocks formed within the earth are called intrusive or plutonic rocks because the magma from which they form 

often intrudes into the neighboring rock. Rocks formed at the surface of the earth are called extrusive rocks. 

In extrusive rocks, the magma has extruded, or erupted, through a volcano or fissure. 

Geologists can tell the difference between intrusive and extrusive rocks by the size of their crystals: crystals 

in intrusive rocks are larger than those in extrusive rocks. The crystals in intrusive rocks are larger because 

the magma that forms them is insulated by the surrounding rock and therefore cools slowly. This slow cooling 

gives the crystals time to grow larger. Extrusive rocks cool rapidly, so the crystals are very small. In some 

cases, the magma cools so rapidly that crystals have no time to form, and the magma hardens in an 

amorphous glass, such as obsidian. 

 

SEDIMENTARY ROCKS. 

 Sedimentary rocks are formed by the consolidation of particles deposited in any of the three following ways: 

·         By the mechanical destruction and subsequent deposition of other rocks, usually by water, as in the 

case of sandstone or lime stone; 

·          By the action of animals and plants, as in the case of coral; 

·          By the chemical precipitation of mineral matter from water, as in the case of gypsum. The metamorphic 

rocks are formed by the transformation, of either igneous or sedimentary rocks through the influence of heat 

or chemical action. To this class belong marble, gneiss, and slate. 

Most sedimentary rocks are characterized by parallel or discordant bedding that reflects variations in either 

the rate of deposition of the material or the nature of the matter that is deposited. 

Sedimentary rocks are classified according to their manner of origin into mechanical or chemical sedimentary 

rocks. 

·          Mechanical rocks, or fragmental rocks, are composed of mineral particles produced by the mechanical 

disintegration of other rocks and transported, without chemical deterioration, by flowing water. They are 

carried into larger bodies of water, where they are deposited in layers. Shale, sandstone, and conglomerate 

are common sedimentary rocks of mechanical origin. 

·         The materials making up chemical sedimentary rocks may consist of the remains of microscopic marine 

organisms precipitated on the ocean floor, as in the case of limestone. They may also have been dissolved in 

water circulating through the parent rock formation and then deposited in a sea or lake by precipitation from 

the solution. Halite, gypsum, and anhydrite are formed by the evaporation of salt solutions and the 

consequent precipitation of the salts. 

Due to the method of formation, sedimentary rocks are naturally soft and can be easily split up along the 

bedding. Their properties will vary depending on the nature of the sediment and type of bond. 

 

METAMORPHIC ROCKS. 

Metamorphic Rock is a type of rock formed when rocky material experiences intense heat and pressure in the 

crust of the earth.  

Metamorphic rock forms when pre-existing rock undergoes mineralogical and structural changes resulting 

from high temperatures and pressures. These changes occur in the rock while it remains solid (without 

melting). 

The changes can occur while the rock is still solid because each mineral is stable only over a specific range of 

temperature and pressure. If a mineral is heated or compressed beyond its stability range, it breaks down 

and forms another mineral. For example, quartz is stable at room temperature and at pressures up to 1.9 

gigapascals (corresponding to the pressure found about 65 km [about 40 mi] underground). At pressures 
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above 1.9 gigapascals, quartz breaks down and forms the mineral cohesive, in which the silicon and oxygen 

atoms are packed more closely together. 

In the same way, combinations of minerals are stable over specific ranges of temperature and pressure. At 

temperatures and pressures outside the specific ranges, the minerals react to form different combinations of 

minerals. Such combinations of minerals are called mineral assemblages. 

In a metamorphic rock, one mineral assemblage changes to another when its atoms move about in the solid 

state and recombine to form new minerals. This change from one mineral assemblage to another is called 

metamorphism. As temperature and pressure increase, the rock gains energy, which fuels the chemical 

reactions that cause metamorphism. As temperature and pressure decrease, the rock cools; often, it does not 

have enough energy to change back to a low-temperature and low-pressure mineral assemblage. In a sense, 

the rock is stuck in a state that is characteristic of its earlier high-temperature and high-pressure environment. 

The size, shape, and distribution of mineral grains in a rock are called the texture of the rock. Many 

metamorphic rocks are named for their main texture. Textures give important clues as to how the rock 

formed. As the pressure and temperature that form a metamorphic rock increase, the size of the mineral 

grains usually increases. When the pressure is equal in all directions, mineral grains form in random 

orientations and point in all directions. When the pressure is stronger in one direction than another, minerals 

tend to align themselves in particular directions. In particular, thin plate-shaped minerals, such as mica, align 

perpendicular to the direction of maximum pressure, giving rise to a layering in the rock that is known as 

foliation. Compositional layering, or bands of different minerals, can also occur and cause foliation. At low 

pressure, foliation forms fine, thin layers, as in the rock slate. At medium pressure, foliation becomes coarser, 

forming schist. At high pressure, foliation is very coarse, forming gneiss. Commonly, the layering is folded in 

complex, wavy patterns from the pressure. 

 

VARIETIES 

CLASSIFICATION BASED ON THE PHYSICAL FORM 

Rocks are also classified as stratified and un-stratified, depending on their structure. Igneous and 

metamorphic rocks are un-stratified, that is, they are not arranged in any definite form in layers, or strata, 

but have the constituent parts mingled together.  

The sedimentary rocks are stratified, or formed in a series of parallel layers, as they are deposited from water. 

The layers were originally horizontal, but in most cases they are found more or less inclined and curved on 

account of the action of disturbing forces. Sedimentary rocks are composed of grains bound together by a 

cementing medium, and their strength and durability depend on the nature of the cementing material. 

 

CLASSIFICATION BASED ON THE CHEMICAL COMPOSITION. 

Rocks may be further classified as siliceous, calcareous, and argillaceous, according to the chemical 

composition of the earth forming their main ingredients. 

·         In siliceous stones, silica is the principal earthy constituent; 

·          In calcareous stones, carbonate of lime is the predominating material; 

·          In argillaceous stones, alumina is the chief component. 
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QUARRYING OF STONES 

  

The only operation involved in the production of natural stone is the quarrying process. The open part of the 

natural rock from which useful stone is obtained is known as quarry. While selecting a quarry site, the points 

to be borne in mind are availability of sufficient quantity of the stone of desired quality, proper transportation 

facilities, cheap local labor, problems associated with drainage of rain water, location of important and 

permanent structures in the vicinity and site for dumping refuse. 

 

Stone Quarrying Tools 

Some of the quarrying tools are wedge, pin, hammer, dipper or scraping spoon, tamping bar, priming needle, 

jumper, borer, claying iron, crow bar. 

 

 Methods of Quarrying 

  

Rocks suitable for the manufacture of stone materials are called useful minerals and the operations involved 

in obtaining minerals are called mining. In the process of mining, voids formed are called excavations, and the 

mined deposits are the quarries. The purpose of quarrying is to 

  

Obtain stones for various engineering purposes. A knowledge of various quarrying methods is essential but 

does not make one very much more competent to choose or specify a stone for building work. Depending 

upon the nature and surface of rocks and the purpose for which stones are needed, quarrying is done by 

excavating, wedging, heating or blasting. 

 

Excavating: Stones buried in earth or under loose overburden are excavated with pick axes, crow bars, 

chisels, hammers, etc. 

Wedging: This method of quarrying is suitable for costly, soft and stratified rocks such as sandstone, 

limestone, laterite, marble and slate. 

  

About 10–15 cm deep holes, at around 10 cm spacing, are made vertically in the rock. Steel pins and wedges 

or plugs (conical wedges) and feathers (flat wedges) as shown in Fig. 3.4 are inserted in them. The latter 

arrangement of plugs and feather is better. These plugs are then struck simultaneously with sledge hammer. 

The rock slab splits along the lines of least resistance through holes. In case of soft rocks, dry wooden pegs 

are hammered in the holes and water is poured over them. The pegs being wet swell and exert pressure 

causing the rocks to crack along the line of holes. Then, the wedges are placed on the plane of cleavage (the 

joint of two layers) on the exposed face of rock and are hammered. The slab is completely detached and taken 

out with the help of crow bars and rollers. In this method, the wastage is minimum and the slabs of required 

size and shape can be quarried. 

  

Heating is most suitable for quarrying small, thin and regular blocks of stones from rocks, such as granite and 

gneiss. A heap of fuel is piled and fired on the surface of rock in small area. The two consecutive layers of the 

rock separate because of uneven expansion of the two layers. The loosened rock portions are broken into 

pieces of desired size and are removed with the help of pick-axes and crow-bars. Stone blocks so obtained 

are very suitable for coarse rubble masonry. Sometimes, 
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Intermediate layers are to be separated from the top and bottom layers. In such a case, the intermediate 

layer is heated electrically and the expansion separates it from the other two. 

  

Blasting: Explosives such as blasting powder, blasting cotton, dynamite and cordite are used. The operations 

involved are boring, charging, tamping and firing. 

  

Boring: Holes are drilled or bored in the rock to be dislodged. For vertical holes, jumper is used whereas for 

inclined or horizontal holes, boring bars are used. One person holds the jumper exactly in the place where 

hole is to be made. The other person strikes it up and down and rotates it simultaneously. Water is poured 

in the hole regularly during the operation to soften the rock and facilitate drilling. The muddy paste generated 

in the process is removed from holes by scrapping. For hard rocks, machine drilling is employed instead of 

hand drilling. 

 

Charging The holes are dried completely and the required amount of charge is placed in the holes. For drying 

the holes, rag is tied in the scrapper and is moved in the hole from where it absorbs the moisture, if any. In 

case it is found that water is oozing into the hole, water-tightness is ensured inside the hole. 

  

Tamping: After placing the charge in the hole, a greased priming needle, projecting a little outside the hole, 

is placed in the hole which is then filled up with damp clay or stone dust in layers tamped sufficiently with a 

braccd tamping rod. The priming needle should be kept on rotating while tamping is going on. This is done so 

that the needle remains loose in the hole. The priming needle is then taken out and 60 to 75 per cent of space 

created by withdrawal of needle is filled with gun powder. A Bickford fuse, a small rope of cotton coated with 

tar, is placed just touching the needle. The other end of the fuse is kept of sufficient length so that the person 

igniting it can move away to a safe place. Blasting powder and cordite are ignited by means of a fuse, whereas 

gun cotton and dynamite are exploded by detonation. 

 

CHARACTERISTICS AND THEIR  

 

Precautions in Blasting: Accidents may take place during blasting. Following are some of the points which 

should be taken note of: 

  

1. Blasting should not be carried out in late evening or early morning hours. The blasting hours should be 

made public and a siren should warn the workmen and nearby public timely to retire to a safe distance.  

  

2. The danger zone, an area of about 200 m radius, should be marked with red flags.  

  

3. First aid should be available.  

 

4. The number of charges fired, the number of charges exploded and the misfires should be recorded.  

5. Explosives should be stored and handled carefully.  

  

6. Detonators and explosives should not be kept together.  

  

7. Cartridges should be handled with rubber or polythene gloves.  
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8. A maximum of 10 bore holes are exploded at a time and that also successively and not simultaneously.  

 

Types of Dressing of Stones: 

The different types of dressing of stones are, 

1. Hammer Dressed or Quarry-faced Surface 

2. Rough tooled surface 

3. Tooled Surface 

4. Cut stone Surface 

5. Rubbed Surface 

6. Polished Surface 

The details of types of dressing of stones are as follows, 

  

1. Hammer Dressed or Quarry-faced Surface: 

This is the roughest form of surface finish. Stone as removed from the quarry has large projections which are 

knocked off with the quarry hammer and it is finally broken up into blocks of suitable size and shape such as 

khandki, quoin, or rectangular blocks, The faces of the blocks arc roughly planned and the stone is rendered 

suitable to be used in masonry. When used in a wall, the roughly finished surfaces arc further modified by 

forming a 2 cm. to 5 cm. wide margin about the edges of the exposed face. 

 

2. Rough tooled surface: 

In this type of surface finish, the projection of the stone block are removed by means of chisels and the surface 

is nearly dressed true. The corners and the edges are made accurate, chisel draughted margins sunk and the 

side and bed joints roughly treated to ensure proper bonding. 

 

3. Tooled Surface: 

In this type of surface finish continuous parallel chisel marks are produced throughout the width of the stone. 

The parallel corrugations or chisel marks are made at closer intervals rendering the surface truly planned. 

Different types of tooled finishes are obtained by use of different chisel and marking patterns. 

 

4. Cut stone Surface: 

In this type of surface finish the surface is dressed by using a, sharp chisel so that the chisel marks are 

practically imperceptible. It is considered superior to tooled surface. 

 

 

5. Rubbed Surface: 

This type of surface finish is obtained by grinding or rubbing a cut stone surface by hand or machine until it 

gets perfectly smooth. 

 

6. Polished Surface: 

The rubbed surfaces of granite, marble of lime stones are polished to enhance their texture. Polishing may be 

done by manual labor using sand and water, pumice stone etc. or by rubbing machine. 
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USES OF STONES 

Use of stone as building material depends upon the nature of the work, type of the structural element in 

which it is to be used and its quality, availability and transportation cost. For structural purpose, granite, 

gneiss, trap, sandstone, limestone, marble, quartzite and slate are most useful. 

  

On the basis of the method of manufacture, items and materials from natural stones are classified as 

Sawn— obtained either from massive rocks by stone-cutting and stone-splitting machines (large stones) or 

from semi-product 

blocks by appropriate working (facing slabs, windows sill slabs, etc.); Split—obtained by splitting and finishing 

blocks (curb stones, paving blocks, etc.); Roughly split—manufactured by oriented splitting of blocks (bedded 

stone); Fractured—produced by blasting rocks and separating finer sizes (quarry stone); Crushed—produced 

by crushing and screening (crushed stone, artificial sand) and; Ground—obtained by grinding rocks (ground 

mineral powder, stone powder). 

  

Foundation and Wall Items: Quarry, split and sawn stones from rocks are used to erect the substructure of 

buildings. Piece stones sawn and split from limestone, sandstone, dolomite and volcanic tuff are used for 

walls, piers, abutments, etc. 

  

Facing and Architectural Items: Facing slabs and stones, stairs and landings, parapets, etc. are made of slabs 

sawn or split from semi-finished product blocks with glossy, dull, ground, sawn, pointed, fluted or rock finish. 

Facing slabs of granite, gabbro, basalt, marble, breccia, limestone, sandstone and volcanic tuff are generally 

used. 

  

Building Items: Elements of stairs, landings, parapets and guard rails are manufactured from granite, marble, 

limestone, tuff, etc. Pedestal slabs and stones for farming doorways, cornices and window-sill slabs are made 

from the same material as the facing slabs. 

  

Road Construction Items: Curb stones—intended to separate roadways from sidewalks; Paving blocks—used 

for pavements; Cobble stone—used to reinforce slopes of earth works and banks of water basins; Crushed 

stone—a mixture of jagged stone fragments (< 70 mm); Gravel—loose agglomeration of rock fragments ( 70 

mm) and Sand—loose mass of mineral and rock particles (0.14–5 mm) obtained from natural stone are used 

in road construction. 

  

Underground Structures and Bridges are built of slabs and stones from igneous and sedimentary rocks. 

Tunnels and above-water elements of bridges are built of granite, diorite, gabbro and basalt. Face stones and 

facing slabs for tunnels and bridges are given rock face, grooved or fluted finishes. 

  

Heat and Chemically Resistant Items are manufactured from non-weathered rocks. For high temperature 

working conditions, they are made from chromite, basalt, andesite and tuffs. Building elements are protected 

against acid (except hydrofluoric acid and fluosilicic acids) by using slabs made of granite, syenite, and 

siliceous stones. Lime stones, dolomites, marble and magnesite show excellent resistance against alkalis. 

When high temperature and chemical attack is expected, crushed stone and sand for concrete and mortar 

are used. 
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CHARACTERISTICS OF GOOD BUILDING STONE 

A good building stone should have the following qualities. 

  

Appearance: For face work it should have fine, compact texture; light-colored stone is preferred as dark colors 

are likely to fade out in due course of time. 

  

Structure: A broken stone should not be dull in appearance and should have uniform texture free from 

cavities, cracks, and patches of loose or soft material. Stratifications should not be visible to naked eye. 

  

Strength: A stone should be strong and durable to withstand the disintegrating action of weather. 

Compressive strength of building stones in practice range between 60 to 200 N/mm2. 

 

Weight: It is an indication of the porosity and density. For stability of structures such as dams. Retaining walls, 

etc. heavier stones are required, whereas for arches, vaults, domes, etc. light stones may be the choice. 

  

Hardness: This property is important for floors, pavements, aprons of bridges, etc. The hardness is determined 

by the Mohr scale  

  

Toughness: The measure of impact that a stone can withstand is defined as toughness. The stone used should 

be tough when vibratory or moving loads are anticipated. 

  

Porosity and Absorption: Porosity depends on the mineral constituents, cooling time and structural 

formation. A porous stone disintegrates as the absorbed rain water freezes, expands, and causes cracking.  

 

TESTING 

Building stones are to be tested for their properties. Following are the tests conducted on stones: 

 

1. Acid Test: 

Here, a sample of stone weighing about 50 to 100 gm is taken. It is placed in a solution of hydrophobic acid 

having strength of one percent and is kept there for seven days. Solution is agitated at intervals. A good 

building stone maintains its sharp edges and keeps its surface free from powder at the end of this period. If 

the edges are broken and powder is formed on the surface, it indicates the presence of calcium carbonate 

and such a stone will have poor weathering quality. This test is usually carried out on sandstones. 

1. Attrition Test: 

This test is done to find out the rate of wear of stones, which are used in road construction. The results of 

the test indicates the resisting power of stones against the grinding action under traffic. 

The following procedure is adopted: 

i. Samples of stones is broken into pieces about 60mm size. 

ii. “u h pie es, eighi g kg a e put i  oth the li de s of De il s att itio  test a hi e. Dia ete  a d 
length of cylinder are respectively 20cm and 34 cm. 
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iii. Cylinders are closed. Their axes make an angle of 30 degree with the horizontal. 

iv. Cylinders are rotated about the horizontal axis for 5 hours at the rate of 30 rpm. 

v. After this period, the contents are taken out from the cylinders and they are passed through a sieve of 

1.5mm mesh. 

vi. Quality of material which is retained on the sieve is weighed. 

vii. Percentage wear worked out as follows: 

Percentage wear =  

1. Crushing Test: 

Samples of stone is cut into cubes of size 40x40x40 mm. sizes of cubes are finely dressed and finished. 

Maximum number of specimen to be tested is three. Such specimen should be placed in water for about 72 

hours prior to test and therefore tested in saturated condition. 

Load bearing surface is then covered with plaster of Paris of about 5mm thick plywood. Load is applied 

axially on the cube in a crushing test machine. Rate of loading is 140 kg/sq.cm per minute. Crushing 

strength of the stone per unit area is the maximum load at which the sample crushes or fails divided by the 

area of the bearing face of the specimen. 

1. Crystalline Test: 

At least four cubes of stone with side as 40mm are taken. They are dried for 72 hrs. and weighed. They are 

then immersed in 14% solution of Na2SO4 for 2 hours. They are dried at 100 degree C and weighed. 

Difference in weight is noted. This procedure of drying, weighing, immersion and reweighing is repeated at 

least 5 times. Each time, change in weight is noted and it is expressed as a percentage of original weight. 

 

Crystallization of CaSO4 in pores of stone causes decay of stone due to weathering. But as CaSO4 has low 

solubility in water, it is not adopted in this test. 

1. Freezing and thawing test: 

Stone specimen is kept immersed in water for 24 hours. It is then placed in a freezing machine at -12 dig for 

24 hours. Then it is thawed or warmed at atmospheric temperature. This should be done in shade to 

prevent any effect due to wind, sun rays, rain etc. this procedure is repeated several times and the behavior 

of stone is carefully observed. 

1. Hardness Test: 

For determining the hardness of a stone, the test is carried out as follows: 

i. A cylinder of diameter 25mm and height 25mm is taken out from the sample of stone. 
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ii. It is weighed. 

iii. The sa ple is pla ed i  Do s testi g a hi e a d it is su je ted to a p essu e of  g . 
iv. Annular steel disc machine is then rotated at a speed of 28 rpm. 

v. During the rotation of the disc, coarse sand of standard specification is sprinkled on the top of disc. 

vi. After 1000 revolutions, specimen is taken out and weighed. 

vii. The coefficient of hardness is found out from the following equation: 

Coefficient of hardness =  

1. Impact Test: 

For determining the toughness of stone, it is subjected to impact test in a Page Impact Test Machine as 

followed: 

i. A cylinder of diameter 25mm and height 25mm is taken out from the sample of stones. 

ii. It is then placed on cast iron anvil of machine. 

iii. A steel hammer of weight 2kg is allowed to fall axially in a vertical direction over the specimen. 

iv. Height of first blow is 1 cm that of second blow is 2cm that of third blow is 3 cm and so on. 

. Blo  at hi h spe i e  eaks is oted. If it is th lo ,  ep ese ts the tough ess i de  of sto e. 
1. Microscopic Test: 

The sample of the test is subjected to microscopic examination. The sections of stones are taken and placed 

under the microscope to study the various properties such as 

i. Average grain size 

ii. Existence of pores, fissures, veins and shakes 

iii. Mineral constituents 

iv. Nature of cementing material 

v. Presence of any harmful substance 

vi. Texture of stones etc. 

1. “ ith s Test: 

This test is performed to find out the presence of soluble matter in a sample of stone. Few chips or pieces of 

stone are taken and they are placed in a glass tube. The tube is then filled with clear water. After about an 

hour, the tube is vigorously stirred or shaken. Presence of earthy matter will convert the clear water into 

dirty water. If water remains clear, stone will be durable and free from any soluble matter. 

1. Water Absorption Test: 

The test is carried out as follows: 

i. From the sample of stone, a cube weighing about 50gm is prepared. Its actual weight is recorded 

as  gm. 

ii. Cube is then immersed in distilled water for a period of 24 hrs. 

iii. Cube is taken out of water and surface water is wiped off with a damp cloth. 

iv. It is weighed again. Let the weight be  gm. 

v. Cube is suspended freely in water and its weight is recorded. Let this be  gm. 

vi. Water is boiled and cube is kept in boiling water for 5 hours. 

vii. Cube is removed and surface water is wiped off with a damp cloth. Its weight is recorded. Let it be 

gm. 
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From the above observations, values of the following properties of stones are obtained. 

Percentage absorption by weight after 24 hours =  

Percentage absorption by volume after 24 hours =  

Volume of displaced water =  

Percentage porosity by volume =  

Density =  

Specific Gravity =  

Saturation Coefficient =  

 

 

TIMBER 

 

Important Timber 

 

Types of timber used for making wooden furniture in India 

October 11, 2014Solid Wood 

Furniture forms an important part of our lives and our households. Our identity is incomplete without the 

furniture at home and office. Today, modern furniture is mostly made using compressed wood or plywood. 

Traditionally our carpenters have used solid wood without much processing or industrial alteration to make 

furniture. Despite various synthetic alternatives Indian households still prefer solid wood furniture because 

of their durability, artistic value (they support fine carvings) and reparability. There are two main 

classifications – Hardwood and Softwood, based on their strength and it determined by its wood density. 

We have listed below 10 most useful timbers used for making furniture in India. 

Teak Wood 

 | Color: Deep yellow to dark brown | Density: 639 kg/m³ | Found in: Central India 

and Southern India) 

Moderately hard, teak is durable and fire-resistant. It can be easily seasoned and worked. It takes up a good 
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polish and is not attacked by white ants and dry rot. It does not corrode iron fastenings and it shrinks little. 

It is among the most valuable timber trees of the world and its use is limited to superior work only. 

Image credits: Mnemosyne 

Sassoon Wood 

 Color: Dark brown | Density: 770 kg/m³ | Found in: Mysore, Maharashtra, Assam, 

Bengal, Uttar Pradesh, Orissa) 

Also known as shisham or tali, this wood is strong and tough. It is durable and handsome and it maintains 

its shape well. It can be easily seasoned. It is difficult to work but it takes a fine polish. It is used for high 

quality furniture, pl ood s, bridge piles, sport goods, railway sleepers and so forth. It is a very good 

material for decorative works. 

Image credits: Andy king50 

Satinwood 

| Color: Yellow | Density: 960 kg/m³ | Found in: Central and Southern India) 

It is very hard and durable. It is close grained. It is used for furniture and other ornamental works. 

Vulnerable 

Sal Wood 

(Scientific name: Shore a Robusta | Color: Brown | Density: 880–1050 kg/m³ | Found in: Karnataka, Andhra 

Pradesh, Maharashtra, Uttar Pradesh, Bihar, Madhya Pradesh, Orissa) 

It is hard, fibrous and close-grained. It does not take up a good polish. It requires slow and careful 

seasoning. It is durable underground and water. It is used for railway sleepers, shipbuilding, and bridges. 

Rosewood 

 | Color: Dark | Density: 850 kg/m³ | Found in: Kerala, Karnataka, Maharashtra, 

Madhya Pradesh, Tamil Nadu, Orissa) 

It is strong, tough and close-grained. It is a handsome wood that takes up a high polish. It maintains its 

shape well and is available in large sizes. It is used for furniture of superior quality, cabinet work, 

ornamental carvings and so forth. Vulnerable 

Image credits: Ian Burt 

Pine Wood 

Pine wood is hard and tough except white pine which is soft. It decays easily if it comes into contact with 

soil. It is heavy and coarse grained. It is used for pattern making, frames for doors and windows, and for 

paving material. White pine is light and straight grained and is used in the manufacture of matches. 

Mulberry Wood 
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 | Color: Brown | Density :650 kg/m³ | Found in: Punjab) 

It is strong, tough and elastic. It takes up a clean finish. It can be well seasoned. It is turned and carved 

easily. Mulberry is typically used for baskets and sports goods like hockey sticks, tennis rackets and cricket 

bats. 

Image credits: Roger Culos 

Mahogany Wood 

| Color: Reddish brown | Density: 720 kg/m³) 

It takes a good polish and is easily worked. It is durable under water. It is most commonly used for furniture, 

pattern making and cabinet work. 

Jack Wood 

| Color: Yellow, darkens with age | Density :595 kg/m³ | Found in: Karnataka, 

Maharashtra, Tamil Nadu, Kerala) 

It is compact and even grained. It is moderately strong and easy to work. It takes a good finish and 

maintains its shape well. It has many uses including plain furniture, boat construction, well curbs, door 

panels, cabinet making and musical instruments. 

Image credits: Thamizhpparithi Maari 

Deodar Wood 

| Color: Yellowish brown | Density :560 kg/m³ | Found in: Himalayas, Punjab, Uttar Pradesh) 

Deodar is the most important timber tree providing soft wood. It can be easily worked and it is moderately 

strong. It possesses distinct annual rings. It is used for making cheap furniture, railway carriages, railway 

sleepers, packing boxes, structural work and so forth. 

Bamboo Wood 

(Scientific name: Family Poaceae, tribe Bambuseae | Found in: Throughout India, 

especially Assam and Bengal) 

Not actually a tree, but a woody grass, it is flexible, very strong and durable. It is used for scaffoldings, 

thatched roofs, rafters, temporary bridges, and so forth. 

Image credits: Bin im Garden 

 

CLASSIFICATION OF TREES 

Trees are classified as endogenous and exogenous according to the mode of growth. 

 

Endogenous Trees 

Trees grow end wards, e.g. palm, bamboo, etc. 
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Exogenous Trees 

Trees grow outwards and are used for making structural elements. They are further subdivided as conifers 

and deciduous. 

  

Conifers are evergreen trees having pointed needle like leaves, e.g. deodar, chir, fir, kail, pine and larch. They 

show distinct annual rings, have straight fibers and are soft with pine as an exception, light in color, resinous 

and light weight. 

  

Deciduous trees have flat board leaves, e.g. oak, teak, shishum, poplar and maple. The annual rings are 

indistinct with exception of poplar and bass wood, they yield hard wood and are non-resinous, dark in color 

and heavy weight. 

  

CLASSIFICATION OF TIMBER (IS: 399) 

The terms timber and wood are often used synonymously, but they have distinct meanings in the building 

industry. Wood is the hard, fibrous material that makes up the tree under the bark, whereas timber may be 

defined as a wood which retains its natural physical structure and chemical composition and is suitable for 

various engineering works. Following is the classification of timber as per IS: 399, except the classification of 

timber based on grading which is given in IS: 6534. 

 

On the Basis of its Position 

Standing Timber implies a living tree. 

Rough Timber forms a part of the felled tree. 

Converted Timber or Lumber are logs of timber sawn into planks, posts, etc. 

On the Basis of Grading (IS: 6534) 

  

All grading specifications are clearly distinguished between structural or stress grading, and commercial or 

utility grading based on Indian Standard classification. Structural grading is also known as stress grading. 

However, there is a small distinction between the two. Structural grading refers to the principle by which the 

material is graded on the basis of visible defects which have known effects on the strength properties of the 

material. Stress grading refers to the principle by which the material is graded by consideration of maximum 

principle stresses to which it can be subjected. 

  

Structural grading is further divided as: 

  

1. Grading based on known effects of defects and estimating accumulative value.  

2. Machine grading.  

 

Commercial grading also known as yard grading or utility grading refers to the principle by which the material 

is graded by consideration of usefulness of the material and price factors. Commercial grading is further 

divided in the following classes: 

 

Grade A: This classification is based on dimensions and general appearance. The dimensions of lengths, widths 

and thicknesses of converted materials are measured. This system is prevalent is Kerala and Mysore. 
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Grade B: This classification is based on the best ultimate use of the material. Such a system is mostly in Andhra 

Pradesh and some parts of Tamil Nadu. Here, each grade is further divided into A, B and C classes to indicate 

occurrence of defects. Only two lengths are recognized, long (L) which is 5m and above, and short(S) that is 

under 5m. Each log is stamped such as BAL (Beam, A-class, long), PBS (Plank, B-class, short), etc. Sometimes 

another letter is also added indicating the species, e.g. T for teak. 

 

Grade C: This classification is based on qualitative evaluation of defects and rough estimate of out-turn of 

utilizable material. It is prevalent in Madhya Pradesh. 

  

Grade D: This classification is based on evaluation of units of defects and fixing the permissible number of 

standard volume of area or the material in each grade. This system is prevalent in Bombay region and is 

increasingly adopted in Indian Standards and is recognized internationally. 

  

On the Basis of Modulus of Elasticity 

  

The species of timber recommended for constructional purpose are classified as Group A: 

Modulus of elasticity in bending above 12.5 kN/mm2 

Group B: Modulus of elasticity in bending above 9.8 kN/mm2 and below 12.5 kN/mm2 Group C: Modulus 

of elasticity in bending above 5.6 kN/mm2 and below 9.8 kN/mm2 

  

  

On the Basis of Durability 

  

Test specimens of size 600 × 50 × 50 mm are buried in the ground to half their lengths. The condition of the 

specimen at various intervals of time are noted and from these observations their average life is calculated. 

Timbers are classified based upon such observations as of: 

  

High durability average life of 120 months and over. 

 

Moderate durability average life of less than 120 months but of 60 months or more. 

  

Low durability average life of less than 60 months. 

  

On the Basis of Seasoning Characteristics 

  

Timbers are classified depending upon their behavior to cracking and splitting during normal air-seasoning 

practice under three categories. 

  

Highly refractory (Class A) are slow and difficult to season-free from defects. 

 

Moderately refractory (Class B) may be seasoned free from surface defects, etc. if some protection is given 

against rapid drying. 

  

Non-refractory (Class C): These can be rapidly seasoned free from defects. 
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On the Basis of Treatability 

  

This classification is based upon the resistance offered by the heartwood of a species to preservatives under 

a working pressure of 1.05 N/mm2 as 

  

(a) Easily treatable.  

(b) Treatable but complete preservation not easily obtained.  

(c) Only partially treatable.  

(d) Refractory to treatment.  

(e) Very refractory to treatment, penetration of preservative being practically nil from the sides and ends.  

 

STRUCTURE OF TIMBER  

A tree can be divided into three portions, crown—composed of branches and leaves, trunk, and roots. The 

trunk accounts for about 80 per cent of the total bulk of wood. 

 The structure of well grown timber from trunk of the exogenous tree. The structure of timber visible to naked 

eye or at a small magnification is called macro structure, and that apparent only at great magnifications, the 

micro structure. Macro structure of the timber 

can be studied by cutting the trunk in three directions In the cross-sectional and radial ducts, the following 

main parts of a tree, e.g. bark, cambium, sap wood, heart wood and pith, become readily apparent. Each of 

the components has a specific function. The bark protects the wood against mechanical damage. Its inner 

layer, called bast conveys the nutrients from the crown downwards and stores them. The function of 

cambium is to grow wood cells on the inside and smaller bast cells on the outside. The sapwood assists in the 

life process of tree by storing up starch and conducting sap. The cells in the sap wood are active. The heart 

wood gives a strong and firm support to the tree. With the growth of tree, the cells in the inner older portion 

of trunk gradually become inactive and lifeless, but do not decay. This portion of the trunk is called heart 

wood. At the centre of the cross-section is the pith, a small area occupied by friable tissues consisting of thin 

walled, loosely connected cells called pith. 

 

 

  
  

  

   

Cross Section of a Tree 

 In a felled tree, it easily crumbles and rots. In the cross-sectional direction, nutrients pass from bast to the 

heart through groups of cells running at right angles to the cambium layers and are referred to as medullary 

rays. 
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CHARACTERISTICS OF GOOD TIMBER 

The principal characteristics of timber of concern are strength, durability and finished appearance. 

  

1. Narrow annual rings, closer the rings greater is the strength.  

2. Compact medullary rays.  

3. Dark color 

4. Uniform texture.  

5. Sweet smell and a shining fresh cut surface.  

6. When struck sonorous sound is produced.  

7. Free from the defects in timber.  

8. Heavy weight.  

9. No woolliness at fresh cut surface.  

 

SEASONING OF TIMBER  

Timber cut from freshly felled trees is too wet for normal use and is dimensionally unsuitable. Seasoning is 

the process of reducing the moisture content (drying) of timber in order to prevent the timber from possible 

fermentation and making it suitable for use. It can also be defined as the process of drying the wood to a 

moisture content approximately equal to the average humidity of the surroundings, where it is to be 

permanently fixed. Very rapid seasoning after removal of bark should be avoided since it causes case 

hardening and thus increases resistance to penetration of preservatives. Some of the objects of seasoning 

wood are as follows: 

  

1. Reduce the shrinkage and warping after placement in structure.  

2. Increase strength, durability and workability. 

3. Reduce its tendency to split and decay.  

4. Make it suitable for painting.  

5. Reduce its weight.  

 

Methods of Seasoning 

Timber can be seasoned naturally or artificially. 

  

Natural or Air Seasoning: The log of wood is sawn into planks of 

convenient sizes and stacked under a covered shed in cross-wise 

direction in alternate layers (Fig. 4.2) so as to permit free circulation of 

air. The duration for drying depends upon the type of wood 

  

And the size of planks. The rate of drying is however very slow. Air seasoning reduces the moisture content 

of the wood to 12–15 per cent. It is used very extensively in drying ties and the large size structural timbers. 

  

Artificial Seasoning: The prevalent methods of artificial seasoning are as follows: 

 

Water Seasoning: The logs of wood are kept completely immersed in running stream of water, with their 

larger ends pointing upstream. Consequently the sap, sugar, and gum are leached out and are replaced by 

water. The logs are then kept out in air to dry. It is a quick process but the elastic properties and strength of 

the wood are reduced. 
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Boiling in water or exposing the wood to the action of steam spray is a very quick but expensive process of 

seasoning. 

  

Kiln Seasoning is adopted for rapid seasoning of timber on large scale to any moisture content. The scantlings 

are arranged for free circulation of heated air with some moisture or superheated steam. The circulating air 

takes up moisture required from wood and seasons it. Two types of kilns, the progressive and the 

compartment are in use. For most 

  

Successful kiln-seasoning the timber should be brought to as high a temperature as it will stand without injury 

before drying is begun; otherwise the moisture in the hot outer fibers of the wood will tend to flow towards 

the cooler interior. With kiln drying there is a little loss in strength of timber, usually less than 10 per cent. 

Also, the wood is more thoroughly and evenly dried, thus reducing the hygroscopicity of the wood. 

  

Chemical or Salt Seasoning: An aqueous solution of certain chemicals have lower vapour pressures than that 

of pure water. If the outer layers of timber are treated with such chemicals the vapour pressure will reduce 

and a vapour pressure gradient is setup. The interior of timber, containing no salts, retains its original vapour 

pressure and, therefore, tends to dry as rapidly as if there had been no treatment. The result is to flatten the 

moisture gradient curves, to reduce the slope of the curves, and consequently to reduce the internal stresses  

 

 

 

 

 

 

 

 

 

 

 

 

 

Induced during drying. Since it is these stresses which are responsible for defects such as checks, etc. a 

chemically treated timber will exhibit fewer defects. Common salt or urea are generally used; the latter is 

preferred as the corrosive action of common salt is a drawback. 

  

Electric Seasoning: The logs are placed in such a way that their two ends touch the electrodes. Current is 

passed through the setup, being a bad conductor, wood resists the flow of current, generating heat in the 

process, which results in its drying. The drawback is that the wood may split. 

  

DEFECTS IN TIMBER 

Defects can occur in timber at various stages, principally during the growing period and during the conversion 

and seasoning process. The defects in the wood as are due to irregularities in the character of grains. Defects 

affect the quality, reduce the quantity of useful wood, reduce the strength, spoil the appearance and favor 

its decay. 
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Defects due to Abnormal Growth 

  

Following are some of the important defects commonly found in wood due to abnormal growth or rupture of 

tissues due to natural forces. 

  

Checks is a longitudinal crack which is usually normal to the annual rings. These adversely affect the durability 

of timber because they readily admit moisture and air. 

  

Shakes are longitudinal separations in the wood between the annual rings. These lengthwise separations 

reduce the allowable shear strength without much effect on compressive and tensile values. The separations 

make the wood undesirable when appearance is important. Booths the shakes and checks if present near the 

neutral plane of a beam they may materially weaken its resistance to horizontal shear. 

 

Heart Shake occurs due to shrinkage of heart wood, when tree is over matured. Cracks start from pith and 

run towards sap wood. These are wider at centre and diminish outwards. 

  

Cup Shake appears as curved split which partly or wholly separates annual rings from one another. It is caused 

due to excessive frost action on the sap present in the tree, especially when the tree is young. 

 

Star Shake are radial splits or cracks wide at circumference and diminishing towards the centre of the tree. 

This defect may arise from severe frost and fierce heat of sun. Star shakes appear as the wood dries below 

the fiber saturation point. It is a senous fault leading to separated log when sawn. 

  

 

 
  

  

 

 Rind gall is characterised by swelling caused by the growth of layers of sapwood over wounds after the branch 

has been cut off in an irregular manner. The newly developed layers do not unite properly with the old rot, 

thereby leaving cavities, from where decay starts. 
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Knots are bases of twigs or branches buried by cambial activity of the mother branch. The root of the branch 

is embedded in the stem, with the formation of annual rings at right angles to those of the stem. The knots 

interrupt the basic grain direction of the wood, resulting in a reduction of its strength. In addition these affect 

the appearance of the wood. A dead knot can be separated from the body of the wood, whereas live knot 

cannot be. Knots reduce the strength of the timber and affect workability and cleavability as fibres get curved. 

Knots are classified on the basis of size, form, quality and occurrence. 

  

Size Pin knot (under 12 mm), small knot (12–20 mm), medium knot (20–40 mm) and large knot (over 40 mm). 

  

Form: Round knot and spike knot (a round knot exposed by sawing lengthwise). 

  

Quality: Sound knot—as hard and solid as the surrounding wood, decayed knot—contains advanced decay 

and is softer than the surrounding wood, encased knot—the annual rings fail to grow into the fibers of the 

surrounding wood, tight knot—a knot so securely fastened that it holds its position in the finished product. 

  

Occurrence: Single knot—when wood fibers deflect around one knot, cluster knot—when wood fibers deflect 

about two or more knots as a unit and, branch knot—two or more knots radiating from a common centre. 

  

End Splits are caused by greater evaporation of sap at the end grains of log and can be reduced by painting 

the exposed end grains with a water proof paint or capping the exposed end with hoop iron bandage. 

  

Twisted Fibers are caused by wind constantly turning the trunk of young tree in one direction. 

  

Upsets are caused by the crushing of fibers running transversely during the growth of the tree due to strong 

winds and unskilled felling consequently resulting in discontinuity of fibers. 

  

Foxiness is a sign of decay appearing in the form of yellow or red tinge or discoloration of over matured trees. 

  

Rupture is caused due to injury or impact. 

  

Defects due to Conversion 

  

Conversion is the term used to describe the process whereby the felled tree is converted into marketable 

sizes of timber. Conversion defects are basically due to unsound practice in milling or attempts to economies 

during conversion of timber. A wane occurs in timber which contains, on one or more faces, part of the bark 

or the rounded periphery of the trunk. This reduces the cross sectional area, with consequent reduction in 

strength in the parts affected. Excessive slope of grains may also be classed as a conversion defect when 

conversion has not been done parallel to the axis of the trunk. 

 

Defects due to Seasoning 

  

These defects are directly caused by the movement which occurs in timber due to changes in moisture 

content. Excessive or uneven drying, exposure to wind and rain, and poor stacking during seasoning can all 

produce distortions in timber. These defects result in loosening of fixings or disruption of decoration, or both. 

The common types of seasoning defects are: 
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BRICKS 

 A brick is building material used to make walls, pavements and other elements in masonry construction. 

Traditionally, the term brick referred to a unit composed of clay, but it is now used to denote any rectangular 

units laid in mortar. A brick can be composed of clay-bearing soil, sand and lime, or concrete materials. Bricks 

are produced in numerous classes, types, materials, and sizes which vary with region and time period, and 

are produced in bulk quantities. 

 

NEED FOR WOOD SUBSTITUTES 

wood may be cheaper and more aesthetically pleasing than synthetic lumber, but many consumers in 

Southern California are finding compelling reasons to make the switch to engineered timber for home 

repairs and construction. 

Fo  a  ood su stitutes, the e is e  little ai te a e, e e  a  d  otti g, e e  a  termite 

p o le s,  said ho e uilde  Ge e Ha o k of Ha o k Co st u tio  i  ‘a ho “a ta Fe. It o es p i ed 
so it o l  takes o e oat of pai t a d it o 't u . It looks just as good.  

Alternate materials for shuttering  doors/windows, 

 

Alternate building materials are those which can be used economically by replacing the conventional 

building materials. Alternate building materials are made from waste products and thus it even 

minimizes environmental pollutions. 

 

These alternate building materials can be used when it meets the respective specifications in the code of 

practice. Here some new materials and technology is discussed as well and a list many alternate 

materials for foundation, roof and walls are presented with details of each. 

New Alternate Building Materials and Technology 

Following are the new and alternate building materials used in construction works: 

 Aluminum 

 Bitumen Materials 

 Soil Conditioning Agents 

 Tempered Glass 

 Crumb Rubber 

 Fiber Reinforced Polymer 

 Glass Fiber Reinforced Plastics 

 Bamboo reinforced plastics 

 Ferro-cement 

 Polyester Fibers 
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1. ALUMINIUM 

 More than 3000 commercialized applications. 

 35 percent aluminum produced is used in construction. 

 Non-Corrosive. 

 High durability and low maintenance. 

 Can be alloyed. 

 Ductile and malleable. 

 Aesthetically attractive. 

Applications of Aluminum In Construction 

 Windows, doors, facades 

 Roofs, walls, building superstructure 

 Door handles, catches, staircases 

 HVAC and waterproofing 

 As a support structure for solar 

 Panels, solar collectors and light Shelves. 

 Wall cladding. 

2. Bitumen Materials 

 Super pave system 

 Superior performing asphalt pavements systems 

Advantages 

 Reduces Permanent deformation 

 Fatigue cracking 

 Low temperature cracking in hot asphalt mixtures 

 Soil Conditioning Agents 

 Bentonite Slurry 

 Polymer Liquids 

 Foams 

 

Applications 

 Tunneling 

 Pipe Jacking 

3. Tempered Glass 
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 Thermally tempered glazing – automobile windows 

 Polycarbonate glazing – bullet proof glazing 

4. Crumb Rubber 

 Crumb – scrap tires are shredded 

 Crumb rubber is added to asphalt is called CRMA (crumb rubber modified asphalt.) 

Advantage 

 helps in noise reduction 

 reduces skid 

Fiber Reinforced Polymer 

Glass Fiber Reinforced Plastics 

Bamboo reinforced plastics 

Polyester Fibers 

Ferrocement 

WALLINGS 

STABILISED, COMPRESSED EARTH BLOCKS 

Made of mud stabilized with 5% cement/lime etc. and compacted in block making machine with no 

burning. A good walling material as burnt bricks and is economical, stronger, energy saving and simple 

to manufacture. 

The soil to be used for the blocks should have the requisite component of clay and silt and sand etc. Soil 

stabilized hollow and interlocking blocks can provide better thermal insulation. 

Developed by CBRI/ASTRA/Aurovil/e Building Centre. 

STABILIZED ADOBE: 

It is an improvement over traditional adobe or hand moulded and sun dried mud block in which mud is 

mixed with a small proportion of cement or lime or broken or cut dry grass as reinforcing media to 

impart added strength and lower the permeability. It is appropriate in dry climates. 

Fal-G STABILIZED MUD BLOCKS: 

These are much stronger with less water absorption and cheaper than cement stabilized blocks. With 5 

to 10 per cent Fal-G, 30 percent saving in cement could be achieved in addition to utilization of the 

waste product like fly ash. These blocks could be manufactured at village level. Most suitable where 

good burnt clay bricks are not available. 

(Developed by INSWAREB Building Centre) 

CLAY FLYASH BURNT BRICKS: 

Produced from flyash and clay, are stronger than conventional burnt clay bricks, consume less energy, 

provide better thermal insulation and solve the environmental problem through utilisation of the flyash, 

an industrial waste. 
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(Developed by CBRI) 

FLYASH/SAND-LIME BRICKS: 

Produced from fly ash or sand with lime as binder, are strong, superior in water absorption and crushing 

strength. However this needs autoclaving. 

(Developed by CBRI/CFRI) 

FLYASH-LIME-GYPSUM (Fal-G) PRODUCTS: 

Manufactured by blending fly ash, lime and calcined gypsum (from by product of phosphogypsum or 

natural gypsum) for making a useful product, named Fal-G, and can be used as a cementeous material 

for mortar/plasters and for masonry blocks of any desired strength. It can also be used for road 

pavements and plain concrete in the form of Fal-G concrete. 

(Developed by INSWAREB Building Centre) 

CLAY RED MUD BURNT BRICKS: 

Produced from alumina red mud or bauxite an industrial waste of aluminum producing plants in 

combination with clay. Possess all the physical properties of normal clay bricks and solves the problem 

of disposal of the waste product and environmental pollution. 

In addition, they have good architectural value as facing bricks due to their pleasing hues of color. Red 

mud in addition improves the quality of bricks made from inferior soil deficient in clay content. 

(Developed by CBRI) 

LATO BLOCKS: 

These are improved bricks made from lateritic soil and cement or lime. Available in South-West India as 

large soft rock masses. The blocks are molded under pressure to produce strong and good quality blocks 

which consume lesser energy than conventional bricks and hence cheaper. They are available in pleasing 

hues of colors ranging from cream to light crimson. 

(Developed by CBRI) 

PRECAST STONE BLOCKS: 

These are of larger size than normal bricks are manufactured by using waste stone pieces of various sizes 

with lean cement concrete and enable a rationalized use of natural locally available materials. 

Shaping stones in this manner, enables speedy construction saves on cement, reduces thickness of stone 

walls and effects overall saving by eliminating plasters on internal/external wall surface. Appropriate 

architectural rendering on exterior surfaces can also be given. 

(Developed by CBRI) 

PRECAST CONCRETE BLOCKS: 
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Made to similar dimension of stone blocks without large size stone pieces, but using coarse and fine 

graded aggregate with cement. They have excellent properties comparable to other masonry block, are 

cheaper and facilitate speedy construction and especially suitable where good quality clay for brick 

making is not available. 

(Developed by CBRI) 

PRECAST HOLLOW CONCRETE BLOCKS: 

These are manufactured using lean cement concrete mixes and extruded through block making 

machines of egg laying or static type need lesser cement mortar and enable speedy construction as 

compared to brick masonry. 

The cavity in the blocks provide better thermal protection and also do not need external or internal 

plastering. These can be used for walling block or as roofing blocks along with inverted precast tee 

beams. 

(Developed by CBRI) 

FLYASH BASED LIGHT WEIGHT AERATED CONCRETE WALLING AND ROOFING BLOCKS: 

These are manufactured by a process involving mixing of fly ash, quick lime or cement and gypsum, 

foaming agents such as aluminum powder. These are considered excellent products for walling blocks 

and prefab floor slabs. 

(Developed by CBRI/CFRI) 

PRECAST AERATED/CELLULAR CONCRETE WALLING BLOCKS AND ROOFING SLABS: 

These are manufactured through aerated cellular concrete manufacturing process. When used in 

multistoried structures reduce weight, resulting more in economic design of structure. These 

components can also be worked and handled easily, have high fire resistance rating and provide better 

insulation. 

RAT -TRAP BOND: 

This is an alternate brick bonding system for English and Flemish bond. This is economical, strong and 

aesthetic. 25% of the total number of bricks and 40% of motor the cost of the wall can be saved by using 

RAT -TRAP BOND. It is simple to build and has better insulation properties. 

BAMBOO/TIMBER MAT BASED WALLS (EKRA WALLING): 

Plastered on either side by mud or cement mortar over bamboo mat placed between horizontal and 

vertical timber/bamboos as a frame. Are easy to construct, cost less and are popular in hilly areas due to 

self help. 

However, these are non-load bearing and need supporting structure. This upgraded traditional 

technology is a relevant for earthquake view point walling option. (Conventional) 

COMPOSITE FERROCEMENT SYSTEM: 

Downloaded from  be.rgpvnotes.in

Page no: 25 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


Page 26 of 82 

 

It is simple to construct and made of ferrocement i.e. rich mortar reinforced with chicken and welded 

wire mesh. These reduce the wall thickness and allow larger carpet area. Precast ferrocement units in 

trough shape are integrated with R.C.C. columns. 

Ferrocement units serve as a permanent skin unit and as a diagonal strut between columns. Inside 

cladding can be done with mud blocks or any locally available material. Ideally suitable for seismic areas. 

ROOFS 

LIFE EXTENDED THATCH ROOFING: It is self-help, locally available and environmentally sound option. By 

treating it with copper sulphate solution, its life can be lengthened to reduce biodegradability effect. By 

using thatch in the form of compact panels instead of bunches, its combustibility is also reduced. 

Additional coating of treatment on the roof surface using phosphorylated spray or CNSL oil also achieves 

water proofing, fire resistance, termite proofing and weathering resistance. 

COCONUT FIBRE AND WOODEN CHIPS ROOFING SHEETS: 

Coconut fiber and wooden chips or fiber are soaked in water for two hours and water drained off .Later 

these are mixed with cement and laid over a corrugated mold and kept under pressure for 8 to 10 hours. 

After demoulding, these are cured and dried before use. (Developed by RRL-TVM) 

CORRUGATED BAMBOO ROOFING SHEET: 

An innovative roofing material with an upgradation of traditional material from Bamboo Board. It is eco-

friendly, light in weight, strong and durable and minimal fire hazard compared to thatch and other 

materials. 

These sheets can be used for roofing, walling, door and window shutters and other components in 

building construction. 

Sheets are bonded with phenol formaldehyde resin to which anti-termite chemical is added at the time 

of mat impregnation. These are termite resistant and fire retardant. 

COUNTRY TILE ROOFING: 

Can be less expensive than Mangalore tiles on wood when laid on balli understructure, when molded 

tiles are made longer and distance between supporting members is increased. (Conventional) 

GUNA TILE ROOF: 

Such type of roof is very useful for villages. Its construction is possible only with use of Terra-cotta cones 

made by village potter and village artisans with nominal cost. Appropriate water resistant treatment can 

be given on top. It is cheaper by 30 percent than normal roof. (Developed by CSV) 

PYRAMIDAL BRICK ROOF: 

In coastal areas where corrosion of reinforcement is possible construction of such roof is useful. There is 

no reinforcement in such roof. It is cast with ordinary bricks used with cement mortar/concrete in the 

form of pyramid. A ring beam is used along the periphery over walls. Such roofs are useful in cyclone 

prone areas.  

CEMENT BONDED FIBRE ROOFING SHEETS: 
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These are made by profitably utilizing coir waste, coconut pith, wood wool or sisal fiber, in combination 

with cement as binder for production of corrugated or plain roofing sheets. 

These sheets use lesser cement than AC sheets, are 50% cheaper than AC/CGI sheets, light weight, fire 

resistant, water proof and can be used for sloping roof option.  

MICRO CONCRETE ROOFING TILE: 

These are made of graded cement mortar layer vibrated and formed over sloping mold and cured, used 

in pitched roofing system and is less expensive than ACC/CGI sheets ad burnt country tile roofing at all 

spans. It is appropriate where fired clay tiles are not available and timber supporting skeletal system is 

costlier. 

The rafter and purlin system cost lesser by using micro concrete roofing tiles. Further reduction can be 

made by using ferrocement rafters and purlins. 

(Developed by ITDG Development Alternatives/Tara Nirman Kendra) 

STONE PATTI ROOFING: 

This is a flat roofing system with sand stone slab (patties) resting over steel or slender RCC section 

beams. The slabs are laid over with terracing for insulation. It is appropriate where (sand) stone slabs 

are available and is more economical than RCC slabs. 

Where larger granite stone patties are available like in Rajasthan, MP, AP the beams are not needed and 

can rest on walls. Further the impact load distribution and thermal insulation is obtained by kharanjha 

distributors and lime terracing on top of it. 

EXTRUDED STRUCTURAL CLAY UNIT FLOOR/ROOF 

This is made from extruded structural clay units (HOURDIS), placed between tee-sections containing 

rectangular hollows. These are used along with precast joist and filler between the precast joint. Results 

in savings in cost and time over conventional RCC cast-in-situ slabs and also provide better thermal 

insulation. 

PRECAST BRICK PANELS: 

This is used in combination with partially precast joists (beams) save in economic use of steel and 

cement and provide an alternative to reinforced cement concrete roofing/flooring where good quality 

bricks are available. 

PRECAST L-PANEL ELEMENTS: 

Provide a better alternative to RCC sloping roofs. Water seepage can be eliminated in precast L shaped 

panels where better quality control is possible. Precasting also result in saving on expensive shuttering. 

JACK ARCH ROOF/FLOOR: 

These are easy to construct, save on cement and steel, are more appropriate in hot climates. These can 

be constructed using compressed earth blocks also as alternative to bricks for further economy. 
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(Conventional) 

PRECAST BRICK ARCH PANEL SYSTEM: 

In this technique, the precast brick arches 50cm x 50cm in size are cast on a platform. These precast 

arches are placed side by side over the partially precast joist. 

The haunches between the arches are filled with cement concrete to have a level surface on top. Such 

roof/floor is 30 percent economical, when compared with conventional RCC also. 

FERROCEMENT CHANNEUSHELL UNITS: 

It provide an economic solution to RCC slab by providing 30 to 40% cost reduction on floor/roof units 

over RCC slabs without compromising the strength. 

These being precast, construction is speedy, economical due to avoidance of shuttering and facilitates 

quality control. (Developed by SERC/Auroville Building Centre) 

PRECAST PLANK AND JOIST FLOORING/ROOFING: 

Consisting of precast RC planks supported over partially precast RCC joists with in-situ concrete, suitable 

up to a span of 4.0 m and ensure 12% overall saving in cost and 20% reduction in construction time. 

FUNICULAR SHELLS OVER EDGE BEAMS: 

It provides a simple and attractive alternative to RCC construction for small to medium spans. These can 

be used to span square, rectangular or even triangular and non-orthogonal spaces and consist of thin 

sheet concrete, brick, stones, tiles supported on edge beams. These are cost effective as the required 

quantity of steel and cement is much less and can be precast avoiding costly shuttering. 

PRECAST WAFFLE UNITS: 

Provide speedy construction with overall saving up to 10% besides avoiding shuttering work. These 

consist of precast concrete waffle floors/roofs units with nominal reinforcement. 

The shape is like an inverted trough with square or rectangular in plan having lateral dimension up to 

1.2m. Suitable for large spans beyond 6m in either direction, on laying in grid pattern with 

reinforcement and cast-in-situ concrete joints between them. 

PRECAST CHANNEL UNITS: 

It is easy to construct a roofing/flooring with an effective saving in cost and time. These units are 

reinforced cement concrete elements channel shaped in section and 2.5 to 4.2m long providing for 

ceiling that looks like one way rib beams. 

PRECAST CORED UNITS: 

These are simple to manufacture and provide a speedy and economical flush ceiling. Consist of extruded 

concrete sections units with circular hollows and can be used upto 4.2 m span. Used for floors or roof in 

load bearing walls and framed structures. 

PRECAST IN-SITU THIN RIBBED SLAB: 

Downloaded from  be.rgpvnotes.in

Page no: 28 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


Page 29 of 82 

 

These are made from precast/in-situ ribs provided at a spacing of 1.2 m with cast-in-situ RC flange. 

These can be used for floor/roof slab. As the ribbed slab is thin, roof treatment should be provided over 

the slab for better thermal insulation. It is cheaper and easy to construct in comparison to conventional 

cast in-situ RCC slab.  

FILLER SLABS: 

These are normal RCC slabs where bottom half (tension) concrete portions are replaced by filler 

materials such as bricks, tiles, cellular concrete blocks, etc. 

These filler materials are so placed as not to compromise structural strength result in replacing 

unwanted and non-functional tension concrete, thus resulting in economy. 

These are safe, sound and provide aesthetically pleasing pattern ceilings and also need no plaster.  

 

MNUFACTURING OF BRICKS 

Bricks were originally made by hand, and that practice continues in developing countries and a few specialty 

suppliers. 

In a large industrial brickworks, clay is taken from the quarry, and then carried by conveyor belt or 

truck/lorry to the main factory, although it may be stockpiled outside before entering the machinery. When 

the clay enters the preparation plant (Clay Prep) it is crushed, and mixed with water and other additives which 

may include breeze, a very fine anthracite that aids firing. This process, which is also known as pug milling, 

improves the consistency, firing qualities, texture, and color of the brick. From here, the processed clay can 

be extruded into a continuous strip and cut with wires, or put into molds or presses (also referred to 

as forming) to form the clay into its final shape. After the forming or cutting, the bricks must be dried, either 

in the open air, in drying sheds, or in special drying kilns. When the bricks have been dried, they must then 

be fired or 'burnt' in a kiln, to give them their final hardness and appearance. 

Tile 

A tile is a manufactured piece of hard-wearing material such as ceramic, stone, metal, or even glass, generally 

used for covering roofs, floors, walls, showers, or other objects such as tabletops. Alternatively, tile can 

sometimes refer to similar units made from lightweight materials such as perlite, wood, and mineral wool, 

typically used for wall and ceiling applications. In another sense, a tile is a construction tile or similar object, 

such as rectangular counters used in playing games (see tile-based game). The word is derived from 

the French word tuile, which is, in turn, from the Latin word tegula, meaning a roof tile composed of fired 

clay. 

Tiles are often used to form wall and floor coverings, and can range from simple square tiles to 

complex mosaics. Tiles are most often made of ceramic, typically glazed for internal uses and unglazed for 

roofing, but other materials are also commonly used, such as glass, cork, concrete and other composite 

materials, and stone. Tiling stone is typically marble, onyx, granite or slate. Thinner tiles can be used on walls 

than on floors, which require more durable surfaces that will resist impacts. 

 

Roof tiles 
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 Roof tiles are designed mainly to keep out rain, and are traditionally made from locally available materials 

such as terracotta or slate. Modern materials such as concrete and plastic are also used and some clay tiles 

have a waterproof glaze. A large number of shapes (or "profiles") of roof tiles have evolved. 

  

Floor tiles 

 These are commonly made of ceramic or stone, although recent technological advances have resulted in 

rubber or glass tiles for floors as well. Ceramic tiles may be painted and glazed. Small mosaic tiles may be laid 

in various patterns. Floor tiles are typically set into mortar consisting of sand, cement and often a latex 

additive for extra adhesion. The spaces between the tiles are nowadays filled with sanded or unsanded floor 

grout, but traditionally mortar was used. 

  

Ceiling tiles 

Ceiling tiles are lightweight tiles used inside buildings. They are placed in an aluminum grid; they provide little 

thermal insulation but are generally designed to improve the acoustics of a room. Mineral fiber tiles are 

fabricated from a range of products; wet felt tiles can be manufactured from perlite, mineral wool, and fibers 

from recycled paper; stone wool tiles are created by combining molten stone and binders which is then spun 

to create the tile; gypsum tiles are based on the soft mineral and then finished with vinyl, paper or a 

decorative face 
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