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BITUMEN AND TAR: 

Origin, preparation, properties and chemical constitution of bituminous road binders; 

requirements. 

Bituminous binders used in pavement construction works include both bitumen and tar. 

Both bitumen and tar have similar appearance, black in color though they have different 

characteristics. 

 

Origin Naturally occurring deposits of bitumen are formed from the remains of ancient, 

microscopic algae and other once-living things. When these organisms died, their remains were 

deposited in the mud on the bottom of the ocean or lake where they lived. Under the heat and 

pressure of burial deep in the earth, the remains were transformed into materials such as  

bitumen, kerosene, or petroleum. Deposits at the Labret Tar Pits are an example. There are 

structural similarities betwee  itu e s a d the o ga i  atte  i  a o a eous eteo ites. 
However, detailed studies have shown these materials to be distinct. Asphalt or bitumen can 

sometimes be confused with "tar", which is a similar black, thermoplastic material produced by the 

destructive distillation of coal. During the early and mid20th century when town gas  was 

produced, tar was a readily available product and extensively used as the binder for road 

aggregates. The addition of tar to macadam roads led to the word tarmac, which is now used in 

common parlance to refer to road-making materials. However, since the 1970s, when natural gas 

succeeded town gas, asphalt (bitumen) has completely overtaken the use of tar in these 

applications. BITUMEN is a petroleum product obtained by the distillation of petroleum crude. TAR 

is a thermoplastic material obtained from the destructive distillation. The grade of bitumen used 

for pavement construction work of roads and airfields are called paving grades and used for water 

proofing of structures and industrial floors etc. are called industrial grades. The paving bitumen 

available in India is classified into two categories 

 

1) Paving bitumen from Assam petroleum denoted as A-type and designated as grades A35, A 

90.etc. 

2) Paving bitumen from other sources denoted as S-type and designated as grades S35, S90 etc. 

The viscosity of bitumen is reduced some times by a volatile diluents this material is called 

Cutback. The bitumen is suspended in a finely divided condition in an aqueous medium and 

stabilized with an emulsifier; the material is known as Emulsion. 
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Bitumen 

The source of road bitumen is either formed from petroleum or by natural processes as a result of 

geological forces. Different forms of bitumen Cutback bitumen Normal practice are to heat 

Bitumen to reduce its viscosity. In some situations preference is given to use liquid binders such as 

cutback bitumen. In cutback bitumen Suitable solvent is used to lower the viscosity of the bitumen. 

From the environmental point of view also cutback bitumen is preferred. The solvent from the 

bituminous material will evaporate and the bitumen will bind the aggregate. Cutback bitumen is 

used for cold weather bituminous road construction and Maintenance. The distillates used For 

preparation of cutback bitumen are naphtha, kerosene, diesel, oil and furnace oil. There are 

different types of cutback bitumen Like rapid curing (RC), medium curing (MC), And slow curing 

(SC).RC is recommended for Surface dressing and patchwork. MC is recommended for premix With 

less quantity of fine aggregates.SC is used For premix with appreciable quantity of fine aggregates. 

 

Bitumen Emulsion 

Bitumen emulsion is a liquid product in which bitumen is suspended in a finely divided condition in 

an aqueous medium and stabilized by suitable material. Normally cationic type emulsions are used 

in India. The bitumen content in the emulsion is around 60% and the remaining is water. When the 

emulsion is applied on the road it breaks down resulting in release of water and the mix starts to 

set. The time of setting depends upon the grade of bitumen. The viscosity of bituminous emulsions 

can be measured as per IS:8887-1995.Threetypes of bituminous emulsions are available, which are 

Rapid setting(RS),Medium setting (MS),And Slow setting (SC).Bitumen Emulsions are ideal binders 

for hill road construction. Where Heating of bitumen or aggregates are difficult. Rapid Setting 

emulsions are used for surface dressing work. Medium Setting emulsions are preferred for premix 

jobs and patch repairs work. Slow setting Emulsions are preferred in rainy season. 

 

Bituminous primers 

In bituminous primer the distillate is absorbed by the road surface on which it is spread. The 

absorption there for depends on the porosity of the surface. Bitumen primers are use full on the 

stabilized surfaces and water bound macadam base courses. Bituminous primers are generally 

prepared on road sites by mixing penetration bitumen with petroleum distillate. 

 

Modified Bitumen Certain additives or blend of additives called as bitumen modifiers can improve 

properties of Bitumen and bituminous mixes. Bitumen treated with these modifiers is known as 

modified bitumen. Polymer modified bitumen(PMB)/crumb rubber modified Bitumen (CRMB) 

should be used only in wearing course depending upon the requirements of extreme climatic 

variations. The detailed specifications for modified bitumen have been issued by IRC: SP: 53-1999. 

It must be noted that the performance of PMB and CRMB is dependent on strict Control on 

Temperature during construction. The advantages of using modified bitumen are as follows: 

1. Lower susceptibility to daily and seasonal temperature variations 

2. Higher resistance to deformation at high pavement temperature 

3. Better age resistance properties 

4. Higher fatigue life for mixes 

5. Better adhesion between aggregates and binder 

6. Prevention of cracking and reflective cracking. 

Types 

1) Rock Asphalt 

a) It consists of limestone, sand stone naturally impregnated with bitumen. 

b) The mineral matter will be about 90% and bitumen content of 10%. 
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2) Lake Asphalt 

a) Mineral matter will be finely divided and dispersed through the bitumen 

b) The whole mass is capable of flow 

c) Type of lake asphalt used in road making in United Kingdom is Trinidad lake asphalt. 

d) It is used in flexible road construction and also in rolled asphalt wearing courses. 

 
Desirable Properties of Bitumen 

1) Viscosity The viscosity of the bitumen at the time of mixing and compaction should be 

adequate. This is achieved by heating the bitumen and aggregate prior to mixing or by use of 

cutbacks or emulsions of suitable grade. 

2) Temperature Susceptibility The bituminous material should not be highly temperature 

susceptible. During the hottest weather of the region the bituminous mix should not become too 

soft or unstable. During cold weather the mix should not become too hard and brittle, causing 

cracking. The material should be durable. 

3) Adhesion Property In presence of water the bitumen should not strip off from the aggregate. 

There has to be adequate affinity and adhesion between the bitumen and aggregate used in the 

mix. 

 

Tests on bitumen There are a number of tests to assess the properties of bituminous materials. 

The following tests are usually conducted to evaluate different properties of bituminous materials. 

1. Penetration test 

2. Softening point test 

3. Ductility test 

4. Viscosity test 

5. Specific gravity test 

6. Heat stability test a. Flash point test b. Fire point test c. Loss on heating test 

7. Solubility test 

8. Thin film oven test 

9. Float test 

10. Water content test 

 
Tar 

Tar is the viscous liquid obtained when natural organic materials such as wood and coal carbonized 

or destructively distilled in the absence of air. Based on the materials from which tar is derived, it  

is referred to as wood tar or coal tar. It is more widely used for road work because it is superior. 

There are five grades of roads tar: RT-1, RT-2, RT-3, RT-4 and RT-5, based on their viscosity and 

other properties. 

RT-1 has the lowest viscosity and is used for surface painting under exceptionally cold weather as 

this has very low viscosity. 

RT-2 is recommended for standard surface painting under normal Indian climatic conditions. RT-3 

may be used for surface painting, renewal coats and premixing chips for top course and light 

carpets. 

RT-4 is generally used for premixing tar macadam in base course. 

RT-5 is adopted for grouting purposes, which has highest viscosity among the road tars. 

The various tests carried out on road tars are: 

a) Specific gravity test 

b) Viscosity test on standard tar viscometer 

c) Equiviscous temperature (EVT) 
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d) Softening point 

e) Softening point of residue 

f) Float test 

g) Water content 

h) Phenols, percent by volume 

i) Naphthalene, percent by weight 

j) Matter insoluble in toluene, percent by weight 

k) Distillation fraction on distillation upto 200°C, 200°C to 270°C and 270°C to 330°C 

 
Introduction to the Insulation Materials 

 

There are many benefits of home insulation. Insulating will add the comfort to the building, create 

a healthier home environment, reduce the energy bills and have a positive environmental impact. 

Adding home insulation to an existing home will regulate the temperature, making the living 

environment more enjoyable, especially in places of extreme weather. With insulation the home 

will become more energy efficient. Insulation will keep the home cooler in the summer and 

warmer in the winter. This will reduce the amount of heating and cooling appliances that is needed 

to keep the house comfortable. Because of this, home insulation will reduce the energy bills and 

the costs of cooling and heating. Adding acoustic insulation will also enhance the sound control. 

Insulation creates a sound barrier, keeping unwanted sounds out and protecting the privacy by 

keeping the sounds inside from being audible outside. Insulating the home also creates a moisture 

barrier, keeping undesirable moisture out and offers much comfortable living environment inside. 

Insulating the electrical outlets and the corresponding components will protect home against any 

electrical shock. The benefit of home insulation is not related to the occupants inside the house 

only but it is also extended to keep the environment out of pollutants. The insulated building will 

contribute to use less energy for air conditioning. This will reduce the carbon footprint, and also 

reduce the amount of chemicals released into the environment from air-conditioning units. 

Therefore, insulation is a key element in the so-called "green home policy". 

 

Insulation Materials 

Insulation materials are made to maintain the building components and facilities as long as 

possible. There are many types of insulation materials according to the purpose and the structure. 

 

Types of Insulators 

1. Thermal insulators 

2. Acoustic insulators 

3. Waterproofing insulators 

4. Radiation insulators 

5. Electrical insulators 

 

Thermal Insulators 

Thermal insulators are those materials that prevent or reduce various forms of heat transfer (conduction, 

convection and radiation). Insulator resists the heat transfer from out to in or in opposite direction 

whether the environment temperature is high or low. There are many advantages of thermal insulation 

that isolates the building from the heat and reduces the energy consumption as well as the costs of air- 

conditioning operation. Also, it makes the indoor temperature of the building stable and non-volatile. To 

reduce the transmission of the heat, buildings must be isolated in order to protect it from heat loss in 

winter and heat gained in the summer. It is found that about 60% of heat losses directly through the 

ceilings and walls of the building and that about 15% through the glass and about 25% of the heat 
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infiltrates through cracks, openings and doors. To make the thermal insulation of the building an 

economical process, the following factors should be chosen carefully: - The amount of insulation material 

and thickness - The cost of insulation material and labor costs for installation. - The amount of energy 

saving and the reduction in greenhouse emissions. 6 Location of thermal insulation It is used to choose a 

quality of insulation material that satisfies the balance between the economic saving and the energy 

saving. Buildings are divided in terms of thermal insulation location into two types, buildings in warm 

climates and buildings in cold climates. Most of the heat that is gained in hot climates come through the 

outer shell of the building due to high solar intensity and the temperature differences between indoor 

and outdoor environment. The heat gained from external sources is higher than that comes from the 

internal heat generated by the various activities. The increase in thermal insulation in the outer shell of 

the building will lead necessarily to reduce the amount of heat gained and this consequently leads to 

reduce the energy needed for cooling. The U-value is a dominant factor to find the optimal thickness of 

the insulator in building. The amount of the total cost is equal to the total cost of insulating material plus 

the cost of energy saved in the building for a certain period. In cold climates, heat is transferred from 

inside to out, so the insulating layer should be located in the internal face of the surfaces in order to 

reduce the heat losses. Types of thermal insulators The thermal insulation refers to all isolators systems 

that reduce the heat transfer. Thermal insulation in buildings prevents the heat loss in winter and resists 

the heat from out in summer. It is looked to use best thermal insulation materials that reduces all types of 

heat transfer modes like conduction, convection and radiation. Glass wool is one of the most common 

thermal insulators as well as polyurethane, cork, polymers and many other materials. 7 1.5 Acoustic 

Insulators Acoustic isolators prevent the permeability of sound and absorb it or try to disperse it. Sounds 

transmit through the air so we can distinguish the different types of voices as well as the noise. Sounds 

also travel as a waves through solid objects of the building specially the concrete bodies, so it should be 

isolated to prevent the transmission of sound from out to the inside or from one place to another. 

 

Objective of acoustic insulation 

1. Prevent transmission of sound from the outside and between the partitions through walls and ceilings. 

2. Prevent the transmission of sounds and vibrations of machines. 

3. Absorption of sound inside. 

Architectural procedures to control the acoustics 

1. Planning methods of determining the home position relative to sources of external sounds such as 

streets, markets and factories as well as the correct orientation of windows, doors, etc. 

2. Design methods for internal spaces of the building. 

3. Methods of choosing perfect soundproof material. 

 
Types of acoustic insulators 

1. Acoustic tiles and sound-absorbing tiles, made up of two sides often be grainy and of colored quartz 

and assembled by resin. it is characterized by its ability of durability and easy cleaning. 

2. Glass wool panels which could be covered by aluminum foil to absorb sound and reject heat. It could be 

installed on the walls, floors and ceilings 

3. Plastic layers that might be perforated or grainy face. 

4 Sheets of cellulose compressed and perforated face. 

5. Slabs of gypsum with the possibility of adding glass fibers. 

6. Polymers like rubber, cork (EPS), foam. 

7. Rocks like Perlite. 

 
Waterproofing Insulators 

All buildings need insulation from moisture, rain, groundwater and surface water because the moisture 

helps to damage the elements of construction and there materials and release undesired smells with the 
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breeding of insects and mice and bring diseases. The walls that exposed to the rain without sufficient 

amount of sunlight are more susceptible to moisture. 

 

Effect of dampness 

- Damage of building materials and elements of the house 

- Efflorescence of the walls, floors and ceilings. 

- Damaging the paint. 

- The failure in the timber used and wooden décor 

- Corrosion of metallic parts. 

- Proliferation of fungi and unhealthy situation for users in the building 

 
. Causes of dampness 

1. Rain water: The rain water has the ability to penetrate the poor surfaces of the roof especially in 

absence of gutters. Rain could penetrate the external windows in absence of overhangs. 

2. Surface water: This means river, sea or pond, where the water mixes with the soil close to the building 

and be clay near the foundations then moisture seeps to the foundations or inside through the capillary 

action. 

3. Underground water: which formed by the accumulated water under the earth's surface. Water 

transmits through the pores in the soil by the osmosis phenomenon and reaches the foundations of the 

building. 

 

4. Condensation: it noticed in winter days a layer of dew formed on the window or even wall, and this 

phenomenon is called "condensation". The accumulated moisture on windows, walls, ceilings and floors 

seeps into parts of the house after a period of time and leads to the fragility of construction materials and 

the appearance of rust, mildew and odors. 

 

1. Poor sewage drainage: When wastewater gathers under the building and it was hard to flow 

downstream because of some restrictions then dampness could be occurred in the nearby elements of 

the building. 

 

2. Modern construction: the walls newly constructed remain in the wet state for a certain period. Types of 

waterproofing insulators It is advised to use and install barriers to prevent water leakage into the 

different parts of building elements. 

3. The common waterproofing materials are: asphalt, flan coat, bitumen, polyethylene White cement, 

asbestos and acrylic 1 
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We hope you find these notes useful. 

You can get previous year question papers at 
https://qp.rgpvnotes.in . 

 
 

If you have any queries or you want to submit your 
study notes please write us at 

rgpvnotes.in@gmail.com 
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