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Abstract: 

Ionizing radiations even through are harmful to human. It was widely used especially in industrial to find out the internal flaws of 

ferrous and nonferrous materials The commonly used industrial radiography are gamma ray and x-ray find its applicat ions in 

fabrication industries, refineries, oil and gas explorat ion areas, thermal power plants, nuclear power plants, hydro power plants almost 

all areas of convention and nonconventional energy generation areas which involves materials. Th is taking advantages into acc ount so 

an attempt is needed to minimize the disadvantage that is the major one health hazards into acceptable level by introducing a 

commonly availab le materials for shield ing 

 
I. INTRODUCTION 

 

Radiography is an important tool in non destructive evaluation. 

The method offers a number of advantages over other nde 

methods, but one of its disadvantages is the health risk associated 

with the radiation. Health effects can occur due to either long-

term low level exposure or short term high level exposure. The 

primary risk from occupational radiation exposure is an 

increased risk of cancer. The amount of risk depends on the 

amount of radiation dose received, the time over which the dose 

is received, and the body parts exposed. Although scientists 

assume low-level radiation exposure increases one's risk of 

cancer, medical studies have not demonstrated adverse health 

effects in individuals exposed to small chronic radiation doses 

(i.e ., up to 10,000 mrem above background). The increased risk 

of cancer from occupational radiation exposure is small when 

compared to the normal cancer rate in today‘s society. The 

current lifetime risk of dy ing from all types of cancer in the 

United States is approximately 20 percent (see figure). If a  

person received a radiation dose of 10 rem to the entire body 

(above background), his or her risk of dying from cancer would  

increase by one percent. Complicating matters further is the fact 

that gamma and x-ray radiat ion are not detectable by the human 

body. However, the risks can be minimized when the radiation is 

handled and managed properly. The law requires that individuals 

receive training in the safe handling and use of radioactive 

materials and radiation producing devices. 

 

1.1 MOTIVATION OF PROJECT  

 

There are “n” of shielding methods and materials are available in  

radiation field like lead, depleted uranium, concrete, but we are 

making an attempt here go for cheap and economic materials 

instead of costly and rarely availab le materials like depleted 

uranium. Hence we are going to use fly ash, hollow blocks, fire 

bricks and finding out the radiation by shielding the above 

materials and analyze with the acceptable level.  

 

 
 

 
Figure.1. Dose with risk level 

 

1.2 WHAT IS RADIATION  

 

Matter is made up of tiny units called atoms; every atom has a 

nucleus and a surrounding cloud of electrons. The nuclei of some 
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atoms are unstable. They may change their structure and 

consequently their physical and chemical properties 

spontaneously. When an unstable nucleus undergoes changes, 

invisible part icles or waves are released. This process is called 

radioactive decay. The emitted particles or waves are called  

radiation. The unstable nucleus is said to be radioactive. 

Radioactive nuclei are called radio nuclides. Radiat ion can be 

defined as the propagation of energy through matter or space. It  

can be in the form of electromagnetic waves or energetic 

particles.  

 

1.3 TYPES OF RADIATION  

 

Radiation can be classified as non-ionizing and ionizing: 

 

 
 

Figure.2. the electromagnetic s pectrum 

 

Non-ionizing radiation e.g. visib le light, signals from mobile 

phones, and radio waves; and  

 

Ionizing radiation e.g. rad iation emissions from uranium ore, 

and high frequency waves in the electromagnetic spectrum such  

as x-rays. 

 

1.4 TYPES OF IONIS ING RADIATION  

 

In general, the most common types of ionizing radiation are:  

 

 Alpha particles have little power of penetration and can be 

easily stopped by a sheet of paper or the outer layer of the skin. 

However, alpha emitting materials are harmfu l to health if they 

enter the body by inhalation or along with food or water.  

 

 Beta particles are high speed electrons and are more 

penetrating than alpha particles. A sheet of aluminium a few 

millimetre thick can stop beta particles.  

 

 X-rays and gamma rays are both very penetrating and can pass 

right through human body. Dense materials such as lead or 

concrete are more effective in absorbing these rays.  

 

 Neutrons do not carry any electric and are constituents of 

atomic nuclei. Hydrogen-rich materials, such as water or paraffin  

can shield against these highly penetrating particles. 

 

 
Figure.3. Penetrating power of ionizing radiation 

 

1.5 CHARACTERIS TICS OF GAMMA RADIATION AND 

X-RAYS   

 

Gamma radiat ion and x-rays are electromagnetic radiation like 

visible light, radio waves, and ultraviolet light. These 

electromagnetic radiations differ only in the amount of energy 

they have. Gamma rays and x-rays are the most energetic of 

these. Gamma rad iation is able to travel many meters in air and 

many centimetres in human tissue. It readily penetrates most 

materials and is sometimes called "penetrating radiation." x-rays 

are like gamma rays. They, too, are penetrating radiation. 

Radioactive materials  that emit gamma radiation and x-rays 

constitute both an external and internal hazard to humans. Dense 

materials are needed for shielding from gamma radiation. 

Clothing and turnout gear provide little shielding from 

penetrating radiation but will prevent contamination of the skin 

by radioactive materials. Gamma radiation is detected with 

survey instruments, including civil defence instruments. Low 

levels can be measured with a standard geiger counter, such as 

the cd v-700. High levels can be measured with an ionization  

chamber, such as a cd v-715.  Gamma radiat ion or x-rays 

frequently accompany the emission of alpha and beta radiation. 

Instruments designed solely for alpha detection (such as an alpha 

scintillat ion counter) will not detect gamma radiation. Pocket  

chamber (pencil) dosimeters, film badges, thermo luminescent, 

and other types of dosimeters can be used to measure 

accumulated exposure to gamma radiation checking by survey 

meter. 

 

1.6 RADIOACTIVE “HALF-LIFE”  

 

Radioactive material decays with t ime. The time taken  for half of 

its original amount to decay is called the “half-life”. For 

example, rad ioactive iodine-131 has a half-life of about 8 days. It  

loses half of its initial radioactiv ity in 8 days, and half of the 

remain ing radioactivity in another 8 days. The half-lives of 

various radio nuclides may vary from millionths of a second to 

millions of years. 

 

1.7 HALF-VALUE LAYER (S HIELDING) 

 

As was discussed in the radiation theory section, the depth of 

penetration for a given photon energy is dependent upon the 

material density (atomic structure). The more subatomic particles 

in a material (h igher 2 number), the greater the likelihood that 

interactions will occur and the radiation will lose its energy. 

Therefore, the denser a material is the smaller the depth of 

radiation penetration will be. Materials such as depleted uranium, 

tungsten and lead have high z numbers, and are therefore very  

effective in shielding radiation. Concrete is not as effective in 
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shielding radiation but it is a very common building material and 

so it is commonly used in the construction of radiation vaults. 

Since different materials attenuate radiation to different degrees, 

a convenient method of comparing the shielding performance of 

materials was needed. The half-value layer (hvl) is commonly  

used for this purpose and to determine what thickness of a given 

material is necessary to reduce the exposure rate from a source to 

some level. At some point in the material, there is a level at  

which the radiation intensity becomes one half that at the surface 

of the material. This depth is known as the half-value layer for 

that material. Another way of looking at this is that the hvl is the 

amount of material necessary to reduce the exposure rate from a 

source to one-half its unshielded value. Sometimes shielding is 

specified as some number of hvl. For example, if a gamma 

source is producing 369 r/h at one foot and a four hvl shield is 

placed around it, the intensity would be reduced to 23.0 r/h. Each  

material has its own specific hvl thickness. Not only is the hvl 

material dependent, but it is also radiation energy dependent. 

This means that for a given material, if the radiation energy 

changes, the point at which the intensity decreases to half its 

original value will also change. Below are some hvl values for 

various materials commonly used in industrial rad iography. As 

can be seen from reviewing the values, as the energy of the 

radiation increases the hvl value also increases . 

 

Table.1. Approximate Hvl for Various Materials When 

Radiation Is From a Gamma Source  

 

 Half-value layer, mm (inch) 

Source Concrete Steel Lead  Tungsten Uranium 

Iridium-

192 

44.5 

(1.75) 

12.7 

(0.5) 

4.8 

(0.19) 

3.3 

(0.13) 

2.8 

(0.11) 

Cobalt- 

60 

60.5 

(2.38) 

21.6 

(0.85) 

12.5 

(0.49) 

7.9 

(0.31) 

6.9 

(0.27) 

 

Table.2. APPROXIMATE HALF-VALUE LAYER FOR 

VARIOUS MATERIALS WHEN RADIATION IS FROM 

AN X-RAY SOURCE 

 

 Half-value layer, mm (inch) 

Peak voltage 

(kvp) 
Lead  

Peak voltage 

(kvp) 

50 0.06(0.002) 50 

100 0.27(0.010) 100 

150 0.30(0.012) 150 

200 0.52(0.021) 200 

250 0.88(0.035) 250 

300 1.47(0.055) 300 

400 2.5(0.098) 400 

1000 7.9(0.311) 1000 

 

Note: the values presented on this page are intended for 

educational purposes, other sources of informat ion should be 

consulted when designing shielding for rad iation sources. 

 

II. IONIZATION AND CELL DAMAGE  

 

As previously discussed, photons that interact with atomic 

particles can transfer their energy to the material and break 

chemical bonds in materials. This interaction is known as 

ionization and involves the dislodging of one or more electrons 

from an atom of a material. This creates electrons, which carry a 

negative charge, and atoms without electrons, which carry a 

positive charge. Ionization in industrial materials is usually not a 

big concern. In most cases, once the radiation ceases the 

electrons rejoin the atoms and no damage is done. However, 

ionization can disturb the atomic structure of some materials to a 

degree where the atoms enter into chemical reactions with each 

other. This is the reaction that takes place in the silver bromide 

of radiographic film to produce a latent image when the film is 

processed. Ionization may cause unwanted changes in some 

materials, such as semiconductors, so that they are no longer 

effective fo r their intended use.  

 

2.1 IONIZATION IN LIVING TISSUE (CELLDAMAGE)  

 

In living tissue, similar interactions occur and ionization can be 

very detrimental to cells. Ionization of liv ing tissue causes 

molecules in the cells to be broken apart. This interaction can kill 

the cell or cause them to reproduce abnormally.  Damage to a 

cell can come from direct action or indirect action of the 

radiation. Cell damage due to direct action occurs when the 

radiation interacts directly with a cell's essential molecules 

(DNA). The rad iation energy may damage cell components such 

as the cell walls or the deoxyribonucleic acid (DNA). DNA is 

found in every cell and consists of molecules that determine the 

function that each cell performs. When radiation interacts with a 

cell wall or DNA, the cell either dies or becomes a different kind  

of cell, possibly even a cancerous one. Cell damage due to 

indirect action occurs when radiation interacts with the water 

molecules, which are roughly 80% of a cells composition. The 

energy absorbed by the water molecule can result in the 

formation of free radicals. Free rad icals are molecu les that are 

highly reactive due to the presence of unpaired electrons, which  

result when water molecules are split. Free radicals may form 

compounds, such as hydrogen peroxide, which may initiate 

harmful chemical reactions within the cells. As a result of these 

chemical changes, cells may undergo a variety of structural 

changes which lead to altered function or cell death. 

Various possibilit ies exist for the fate of cells damaged by 

radiation. Damaged cells can: 

 

 Completely and perfectly repair themselves with the body's 

inherent repair mechanisms.  

 

 Die during their attempt to reproduce. Thus, tissues and organs 

in which there is substantial cell loss may become functionally  

impaired. There is a "threshold" dose for each organ and tissue 

above which functional impairment will manifest as a clinically  

observable adverse outcome. Exceeding the threshold dose 

increases the level of harm. Such outcomes are called  

deterministic effects and occur at high doses. 

 

 Repair them imperfectly and replicate this imperfect structure. 

These cells, with the progression of time, may be transformed by 

external agents (e.g., chemicals, d iet, radiation exposure, lifestyle 

habits, etc.). Alter a latency period of years; they may develop 

into leukaemia or a solid tumour (cancer). Such latent effects are 

called stochastic (or random). 
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Figure.4. radiation damage to DNA 

 

2.2 APPLICATION OF RADIATION AND NUCLEAR 

TECHNOLOGY  

 

Radiat ion is part of our daily life, and can be applied in many  

areas:  

 

 Medical applications 

 Industrial applications 

 Electricity generation  

 Application in consumer products  

 Archaeological applicat ion 

 

2.3 SOURCE OF RADIATION  

 

There are two sources of radiation: natural and artificial (man-

made).  

 

2.4 NATURAL RADIATION  

 

Natural rad iation includes radioactivity in the rocks and soil of 

the earth’s crust; radon, a radioactive gas given out by many 

volcanic rocks and uranium ore; cosmic radiat ion; and 

radioactivity in food and drinks. Natural radiat ion accounts for 

about 80% of the radiation doses to which we are subjected. It 

may vary from place to place. 

 

2.5 ARTIFICIAL (MAN-MADE) RADIATION  

 

Medical use of radiation is the most significant source of man-

made radiation. This includes x-ray radiology, nuclear medicine 

imaging and radiation therapy. Radiation arising from human 

activities typically accounts for about 20% of public exposure. 

Exposure due to fallout from past testing of nuclear weapons and 

generation of electricity in nuclear power plants constitutes less 

than 0.3% 

 

 

2.6 RADIATION IN DAILY LIFE 

 

 
Figure.5. radiation in daily Life  

 

III. INDUS TRIAL RADIOGRAPHY S ITES  

 

Industrial rad iography may be carried out under a variety of 

exposure conditions for the purposes of this code, exposure 

conditions are classified into one of three types of site: fully  

enclosed sites (exposure rooms); partially enclosed sites 

(exposure bays); and open sites (field sites). 

 

3.1 REQUIREMENTS FOR A FULLY ENCLOS ED SITE  

 

A fully enclosed site is designed to keep all d irect and scattered 

radiation arising from radiographic exposures within a totally  

enclosed volume, and to permit operation of the rad iography  

 

3.2 CONTROLLING RADIATION EXPOS URE 

  

When working with radiation, there is a concern for two types of 

exposure: acute and chronic. An acute exposure is a single 

accidental exposure to a high dose of radiation during a short 

period of t ime. An acute exposure has the potential for producing 

both no stochastic and stochastic effects. Chronic exposure, 

which is also sometimes called "continuous exposure," is long-

term, low level overexposure. Chronic exposure may result in 

stochastic health effects and is likely to be the result of improper 

or inadequate protective measures. The three basic ways of 

controlling exposure to harmful rad iation are: l) limiting the time 

Spent near a source of radiation, 2) increasing the distance away 

from the source, 3) and using shielding to stop or reduce the 

level of radiat ion. 

 

 
Figure.6. time, distance, shielding  
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3.3TIME  

 

The radiation dose is directly proportional to the time spent in 

the radiation. Therefore, a person should not stay near a source 

of radiation any longer than necessary. If a survey meter reads 4 

mr/h at a particular location, a total dose of 4mr will be received 

if a person remains at that location for one hour. In a two hour 

span of time, a dose of 8 mr would be received. The following  

equation can be used to make a simple calculat ion to determine 

the dose that will be or has been received in a radiation area.  

Dose = dose rate x time  

When using a gamma camera, it is important to get the source 

from the shielded camera to the collimator as quickly as possible 

to limit the time of exposure to the unshielded source. Devices 

that shield rad iation in  some d irections but allow it pass in one or 

more other direct ions are known as collimators. This is 

illustrated in the images at the bottom of this page. 

 

 
Figure .7. dose rate, time  

 

3.4 DISTANCE  

 

Increasing distance from the source of radiation will reduce the 

amount of radiation received. As radiation travels from the 

source, it spreads out becoming less intense. This is analogous to 

Standing near a line. The closer a person stands to the fire, the 

more intense the heat feels from the lire. This phenomenon can 

be expressed by an equation known as the inverse square law, 

which states that as the radiation travels out from the source, the 

dosage decreases inversely with the square of the distance.  

Inverse square law: i1/ i2 = d2
2
/ d1

2 

 

 
Figure.8. inverse square law  

 

3.5 SHIELDING  

 

The third way to reduce exposure to radiation is to place 

something between the radiographer and the source of radiation. 

In general, the more dense the material the more shielding it will 

provide. The most effective shielding is provided by depleted 

uranium metal. It is used primarily in gamma ray cameras like 

the one shown below. The circle of dark material in the plastic 

see through camera (below right) would actually be a sphere of 

depleted uranium in a real gamma ray camera. Depleted uranium 

and other heavy metals, like tungsten, are very effective in 

shielding radiation because their tightly packed atoms make it  

hard for radiat ion to move through the material without 

interacting with the atoms. Lead and concrete are the most 

commonly used radiation shielding materials primarily because 

they are easy to work with and are read ily available materials. 

Concrete is commonly used in the construction of radiation 

vaults. Some vaults will also be lined with lead sheeting to help 

reduce the radiation to acceptable levels on the outside. 

 

 

 
Figure .9. source in exposure postion  

 

3.6 SAFETY CONTROLS  

 

Since x-ray and gamma rad iation are not detectable by the 

human senses and the resulting damage to the body is not 

immediately apparent, a variety of safety controls are used to 

limit exposure. The two basic types of radiation safety controls 

used to provide a safe working environment are engineered and 

administrative controls. Engineered controls include shielding, 

interlocks, alarms, warning signals, and material containment: 

Admin istrative controls include postings, procedures, 

dissymmetry, and training.  

 

3.7 ENGINEERED CONTROLS  

 

Engineered controls such as shielding and door interlocks are 

used to contain the radiation in a cabinet or a "radiation vault." 

fixed shielding materials are commonly high density concrete 

and/or lead. Door interlocks are used to immediately cut the 

power to x-ray generating equipment if a door is accidentally  

opened when x-rays are being produced. Warning lights are used 

to alert workers and the public that radiation is being used. 

Sensors and warning alarms are often used to s ignal that a 

predetermined amount of radiation is present. Safety controls 

should never be tampered with or bypassed. 

 

3.8 RESPONS IBILITIES   

 

Working safely with radiat ion is the responsibility of everyone 

involved in the use and management of rad iation producing 

equipment and materials. Depending on the size of the 

organization, specific responsibilit ies may be assigned to various 

individuals and/or committees.  

 

3.9 RADIATION SAFETY OFFICER 

 

All organizations that are licensed to use ionizing radiat ion must 

have a radiation safety officer. The rso is the individual 

authorized by the company to serve as point of contact for all 

activities conducted under the scope of the authorization. The rso 

ensures that radiation safety activities are being performed in  

accordance with approved procedures and regulatory 
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requirements. Some of the common responsible for the rso 

include:  

 Ensuring that all indiv iduals using radiation 

equipment are appropriately trained and supervised. 

 Ensuring that all indiv iduals using the equipment  

have been formally authorized to use the equipment. 

 Ensuring that all rules, regulations, and procedures 

for the safe use of radioactive sources and x-ray systems 

are observed. 

 

 
Figure.10. caution radioactive materials  

 

3.10RADIATION SAFETYCOMMITTEE 

 

Some organizations may have a radiation safety committee (rsc) 

to assist the rso. The rsc often provides oversight of the policies, 

procedures and responsibilit ies of an organizations radiation 

safety program.  

 

3.11 SYSTEM US ERS  

 

The individuals authorized to use the x-ray producing system 01' 

gamma sources are responsible for ensuring that: All rules, 

regulations, and procedures for the safe use of the x-ray system 

are followed. 0 An accurate record of the use of the system is 

maintained. All safety problems with the system are reported to 

the rso and corrected before further use. The system is protected 

from unauthorized access or removal.  

 

IV. PROCEDURES   

 

Written operating procedures must be developed and made 

available to anyone that will be working with radiat ion sources 

or x-ray producing equipment. These procedures must be 

specific to the equipment and its use in a particular application. 

Simply making the equipment manufacturers operating 

instructions available to workers does not satisfy this 

requirement. The operating procedure must be followed at all 

times unless written permission to deviate is received from the 

radiation safety officer.  

 

4.1 SURVEY TECHNIQUE  

 

The majority of over exposures in industrial radiography are the 

result of the radiographer not knowing the location of a gamma 

emitter and failing to conduct a proper radiation survey. 

Exposure vaults are equipped with warning lights and safety 

interlock switches which provide a margin of safety for workers. 

A survey must be performed occasionally to verify that vaults are 

not "leaking" radiation and that the safety devices are performing  

properly. However, when conducting radiography with gamma 

emitters in the field, the radiographer must rely heavily on 

measurements with a survey meter since other safety devices are 

uncommon. A series of surveys must be taken and some of the 

results from these surveys must be documented when 

transporting and working with gamma emitters in the field.  

 

3.20.5 RETRACTING THE SOURCE  

 

 
Figure.11. on retraction of the source  

 

On retraction of the source, the radiographers will see a rise in 

readings as the source moves from the collimator and is retracted 

into the projector. When the source is inside the exposure device, 

the radiographer should approach it while monitoring the survey 

meter. If the source is properly retracted, no increase in the 

survey meter reading should be seen when approaching the 

exposure device. The exposure device should be surveyed on all 

sides, paying special attention to the front of the device. The 

entire length of the guide tube must then be surveyed. This 

process is repeated for each exposure. The survey results must be 

documented when the exposure device is returned to the vehicle 

for transportation, and when it is placed back into its storage 

location. 

 

 
Figure.12.storage location  

   

4.2 RADIATION DETECTORS  

 

Instruments used for radiation measurement fall into two broad 

categories: 

 Rate measuring instruments  

 Personal dose measuring instruments.  

 

Rate measuring instruments measure the rate at which exposure 

is received (more commonly called the radiat ion intensity). 

Survey meters, audible alarms and area monitors fall into this 

category. These instruments present a radiation intensity reading 

relative to time, such as r/hr or mr/hr. An analogy can be made 

between these instruments and the speedometer of a car because 

both are measuring units relative to time. Dose measuring 

instruments are those that measure the total amount of exposure 
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received during a measuring period. The dose measuring 

instruments, or dosimeters, that are commonly used in industrial 

radiography are small devices which are designed to be worn by 

an individual to measure the exposure received by the individual. 

An analogy can be made between these instruments and the 

odometer of a car because both are measuring accumulated units. 

The radiation measuring instruments commonly Used in 

industrial radiography are described in more detail in the 

following pages. 

 

 
 

4.3 SURVEY METERS  

 

The survey meter is the most important resource a radiographer 

has to determine the presence and intensity of radiation. A 

review of incident and overexposure reports indicates that a 

majority of these types of events occurred when a technician did 

not have or did not use a survey meter. There are many different 

models of survey meters available to measure radiation in the 

field. They all basically consist of a detector and a readout 

display. Analog and digital d isplays are available. Most of the 

survey meters used for industrial radiography use a gas filled  

detector. Gas filled detectors consists of a gas filled cylinder with  

two electrodes. Sometimes, the cylinder itself acts as one 

electrode, and a needle or thin taut wire along the axis of the 

cylinder acts as the other electrode. A voltage is applied to the 

device so that the central needle or wire becomes an anode (+ 

charge) and the other electrode or cylinder wall becomes the 

cathode (charge). The gas becomes ionized whenever the counter 

is brought near radioactive substances. The electric field created 

by the potential difference between the anode and cathode causes 

the electrons of each ion pair to move to the anode while the 

positively charged gas atom is drawn to the cathode. These 

results in an electrical signal that is amplified correlated to 

exposure and displayed as a value. Depending on the voltage 

applied between the anode and the cathode; the detector may be 

considered an ion chamber, a proportional counter, or a geiger-

miiller (gm) detector. Each of these types of detectors has their 

advantages and disadvantages. A brief summary of each of these 

detectors follows. 

 

 
 

 

V. EXPERIMENTATION  

 

We are going to make an attempt by shielding the industrial 

radiography using in fly ash,f1re brick, hollow b locks and 

comparing the minimum acceptable levels to have a safer 

radiation working environment. 

 

 
Figure.13. Radiation measuring from fly ash brick  

 

 
Figure.14. Radiation measuring from fire bricks  

 

5.1 CONS TUCT ION OF OPERATING ROOM WITH FLY 

ASH BRICKFIRE BRICK, HOLLOW BLOCKS  

 

Here we are going to construct the 10 feet each size operating  

rooms using the shielding materials of fly ash, hollow blocks, 

Fire bricks and source will be kept inside of the blocks, object 

and source we kept inside it will be positioned using crank unit. 

The radiation can be measures inside the room and also outer 

side of the room using survey meter.  

 

 
Figure.15. Radiation measuring from hollow blocks  
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Table.3. evaluation of source radiation in side of the room 

S No  
SHIELDING 

MATERIALS 

Value 

mr/hr 
AVERAGE 

1 
HOLLOW 

BLOCKS 
40 

39.67 2 
FIRE 

BRICKS 
42 

3 
FLY ASH 

BRICKS 
37 

 

Table.4. evaluation of source radiation in the outer side of the 

room 

S No  
SHIELDING 

MATERIALS 

HVL 
TVL 

1 
HOLLOW 

BLOCKS 

20 
4.1 

2 FIRE BRICKS 26 4.2 

3 
FLY ASH 

BRICKS 

30 
4.7 

 

Table.5. Comparison of Results 

 

HOLLOW BLOCKS 

 

S NO S NO S NO S NO 

1 1 1 1 

2 2 2 2 

3 3 3 3 

 

FIRE BRICKS 

 

1 1 1 1 

2 2 2 2 

3 3 3 3 

 

FLY ASH BRICKS 

 

1 1 1 1 

2 2 2 2 

3 3 3 3 

 

Table.6. Thickness Comparison 

HOLLOW BLOCKS 

S NO S NO S NO 

1 1 1 

2 2 2 

FIRE BRICKS 

1 1 1 

2 2 2 

FLY ASH BRICKS 

1 1 1 

2 2 2 

 

 

 

 

 

 Table.7. Cost Comparison 

S No  
SHIELDING 

MATERIALS 

COST 

OF 1 

PIECE 

(Rs) 

HVL 

(Rs) 

TVL 

(Rs) 

1 
HOLLOW 

BLOCKS 

16 

2800 

10400 

2 
FIRE 

BRICKS 

5.10 
1210 

4800 

3 
FLY ASH 

BRICKS 

8 

1900 

7600 

 

VI. CONCULUS ION 

  

There are three basic ways to controlling exposure to harmfu l 

radiation are1.t ime 2.d istance 3.shieldingout of which the 3rd  

one shielding to step or reduce the level of radiations lot of 

materials like, depleted uranium(du),concrete, lead etc... Used. 

Now a days we are introducing a cheaply available materials 

like, Fly ash, fire brick, hollow block in such a way that 

improvements that to be made, both commercially and 

technically so as to have a safe radiation zone with a minimum 

investments and if it’s successful it can be easily implemented in 

remote sites, shops, yards etc., in a economic and minimum t ime 

for construction taking to account of radiation safety.  In mass 

production the commercial value is less and .the profit ratio is 

increased without affecting safety. 
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