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izkDdFku 

  

tgkW rd jsyiFk lajpuk ds vk/kqfudhdj.k ,oa jsyiFk QkWEksZ’ku ds ;a=hÑr 

fuekZ.k ls laca/k gS rks Hkkjrh; jsy ifjorZu voLFkk ls xqt+j jgh gSA ;g vuqHko gks 

pqdk gS fd tc Hkh dksbZ vkS|kSfxd iz.kkyh ;a=hÑr gksrh gS rks ;g csgrj mRiknu] 

csgrj xq.koRrk o csgrj vFkZO;oLFkk dh vksj ys tkrh gSA 

e'khuhdj.k] fuekZ.k vkSj forj.k esa u dsoy xfr esa lq/kkj cfYd ;g mPp 

xq.koRrk ekudksa dks izkIr djus esa enn djrk gSA tc ,d fo’ks"k dk;Z ds fy, ,d 

e'khu dk p;u fd;k tkrk gS rks e’khu dh miyC/krk vkSj bldh ifj;kstuk fo’ks"k 

rSukrh –';ijd gksuk pkfg,A     

dseVsd }kjk rS;kj bl iqfLrdk esa fuekZ.k e’khujh tks fd lkekU; #i ls] dk;Z 

dh okafNr xq.koRrk dks izkIr djus ds fy, rSukr dh tkrh gSa] ds fofHkUu izdkjksa dks 

'kkfey fd;k x;k gSA   

;g mEehn dh tkrh gS fd Hkkjrh; jsy ds leLr flfoy bathfu;fjax LVkQ ds 

fy, ;g iqfLrdk fuf'pr #i ls mi;ksxh fl) gksxhA  

  

 

dseVsd] Xokfy;j             ¼,- vkj- rqis½ 

fnukad 26] ekpZ 2013                 dk;Zdkjh funs'kd   



           

  

  

FFOORREEWWOORRDD  
 

Indian Railway is undergoing through a transition phase as far as modernization 

of track structure and mechanization of construction of track formation is 

concerned. It has been an experience that whenever any industrial process has 

been mechanized, it has led to improved productivity, improved quality and 

better economy. 

Mechanization not only improves speed in construction and delivery but also 

help to achieve high quality standards. When selecting a machine for a 

particular task, the machine’s availability and its project-specific deployment 

should be visualized.  

The handbook prepared by CAMTECH incorporates various kinds of 

construction machineries generally deployed for achieving desired quality of 

works. 

It is expected that the handbook will be quite helpful to civil engineering 

personnel of Indian Railways engaged in this activity. 

 

                   

         

CAMTECH/Gwalior                       (A.R. Tupe)  

Date: 20, March 2013                                               Executive Director 
                
         

 

 



           

  

  

Hkwfedk 

  

iwjs Hkkjr esa fo’kky <kapkxr lsV vi nsus okyh Hkkjrh; jsy us fofHkUu xfrfof/k;ksa 

ds ;a=hdj.k dh izxfr esa rsth ykus ds fy, vkSj fuekZ.k dh xq.koRrk esa lq/kkj ds fy, 

dqN dne mBk, gSaA e’khuhdj.k fuekZ.k dk rkRi;Z gS fd fuekZ.k ds Je vk/kkfjr 

rjhdksa dks ykxw djus ds ctk; e’khuk sa dk iz;ksx djrs gq, vk/kqfud rduhdksa dk 

mi;ksx djukA  

 

jsYos fuekZ.k ifj;kstuk esa QkWes’ku fuekZ.k gsrq Hkwfe vk/kkfjr dk;Z CysadsfVax] NksVs 

,oa cM+s iqyksa dk fuekZ.k] fxêh dh vkiwfrZ vkSj e’khu VsafEiax }kjk jsyiFk tksMus tSls 

dk;Z 'kkfey jgrs gSaA vkt&dy oS’ohdj.k ds nkSj esa uohure e’khujh dk vk;kr 

cgqr vklku gS vkSj Hkkjrh; jsy ls tqM+h dqN daifu;kW fuekZ.k esa bu e’khuksa dk 

mi;ksx fuf’pr #i ls dj ldrh gSaA e’khujh dh rSukrh ls ifj;kstuk esa yxus okys 

le; dh cpr dh tkrh gSA 

 

^;a=hÑr fuekZ.k* ij bl iqfLrdk dks rS;kj djus dk m)s’; fuekZ.k esa e’khuhdj.k 

ds Kku dk izlkj djuk rFkk mPp {kerk mR[kuu] Mkst+j] MEij vkSj FkjFkjkus okyk 

dEisDVj ds #i esa fofHkUu izdkj dh e’khujh dh rSukrh ds ek/;e ls Hkwfe tfur dk;ksZ 

dks djuk ,oa vU; midj.kksa ftudk O;kid #i ls fuekZ.k dk;ksZ esa mi;ksx gksrk gS]    

ls de le; vkSj [kpZ esa y{; dh izkfIr djuk gSA 

 

;g iqfLrdk oS/kkfud ugha gS rFkk blesa nh xbZ tkudkjh dk m)s’; dsoy 

ekxZn’kZu gSA fdlh u fdlh #i esa vf/kdka’k MsVk ,oa tkudkjh] lkfgR; losZ{k.k rFkk 

baVjusV [kkst ij vk/kkfjr gSA vf/kd tkudkjh ds fy,] bl iqfLrdk esas fufgr fdlh 

Hkh tkudkjh dks vafre #i ls ykxw djus ls igys fo"k; ij miyC/k izklafxd lkfgR; 

dk v/;;u lanHkZ :Ik esa fd;k tkuk pkfg,A  

 

bl iqfLrdk ds lq?kkj gsrq ikBdksa ds fdlh Hkh lq>ko dk ge Lokxr djrs gSaA 

 

dseVsd] Xokfy;j               ¼,l-ds-lDlsuk½  

fnukad 19] ekpZ 2013          mi funs'kd@flfoy 



           

  

  

PPRREEFFAACCEE  
  

The Indian Railway having vast infrastructural setup all over India has taken certain 

initiatives for mechanizing various activities to accelerate the progress and to improve 

the quality of construction. Mechanization in construction means application of 

modern techniques by using machines instead of applying labour based methods of 

construction.   

 

The railway construction project consists of execution of works for laying formation 

i.e. earth work including blanketing, construction of minor & major bridges, ballast 

supply and track linking including machine tamping. Now-a-days with the 

globalization, the import of the latest machineries is very easy and there are certain 

firms on Indian Railways which can definitely use these machineries in construction. 

By deploying machineries considerable reduction in project time is achieved.  

 

The objective to prepare this handbook on ‘Mechanized Construction’ is to 

disseminate the knowledge of mechanization in construction and to achieve projected 

goal in less time and expenditure through deployment of the various kinds of 

machineries such as high capacity excavators, dozers, dumpers and vibratory 

compactors for earth moving operations and other equipments that are widely used in 

construction industry.  

 

This handbook is not statutory and contents are only for the purpose of guidance to the 

civil engineering personnel involved in construction activities. Most of the data & 

information in some form or the other are based on literature survey and internet 

search. For more in-depth information, the relevant literature on the subject may be 

referred before final implementation of any information contained in this handbook. 

 

We welcome any suggestions from our readers for further improvement. 
 
 

                           

CAMTECH/Gwalior                 (S.K. Saxena)  

Date: 19, March 2013            Dy. Director/Civil  
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         Go to Main Index 

v/;k;@CHAPTER – 1 

ifjp;@INTRODUCTION 
 

Mechanized Construction may be defined as “The condition of having a highly technical 

implementation or the act of implementing the control of equipment with advanced technology; 

usually involving electronic hardware; automation replaces human workers by machines.”  

 

In India, the large majority of construction still happens with manual efforts that neither 

guarantees economy of construction, nor of its quality. With the boom in Indian economy, there 

is tremendous demand for development of infrastructure to meet the needs of growing economy. 

In fact, apart from the growing volume and size of infrastructure projects, the rising labour cost is 

considered one of the major factors forcing the industry to look for alternative approaches. The 

construction industry that had been traditionally conservative in accepting new technologies, is 

now increasingly adopting mechanized construction. The mechanized construction is aimed at to 

continue and complete a project at reasonable cost within agreed time schedule.  

 

Indian Railways being life line of our country needs to optimize present semi-mechanized system 

by bringing strategic changes in current practices, to control delays & poor quality so as to make 

it a perfect semi-mechanized construction system. It has been taken into consideration that the 

manual methods of construction cannot achieve the desired quality of earthwork in construction 

of formation. Earthen formation is an inevitable part that plays a vital role in the service life of a 

railway line. Two assets, which are rare to-day but was in plenty in olden days, had dictated the 

method of forming the formation; these two assets being time and man power. Now we are 

deficient in both. This has led to large scale mechanization in the construction of formation.  

 

Indeed, technology is the need of the hour and the new methodologies being adopted by the 

construction industry include advanced engineering, innovative materials and efficient 

construction management to meet the rising infrastructure demands. The mechanization in 

construction industry is advantageous because of Economy, Quality, Safety, Speed, and 

Feasibility. The technology can be applied to Railways projects, Highway projects, Buildings, 

Power plants, etc. The commonly used construction equipments are Earth moving equipments, 

Hauling equipments, Hoisting equipment, Conveying equipment, Concrete production equipment, 

Pile driving equipment, and Pumping and de-watering equipment.  

 

The selection of proper equipment is crucial to achieving efficient earthmoving and construction 

operations. Once the decision of deployment of construction equipment is taken, required 

construction equipment need to be identified in order to complete the work in comparatively less 

time and expenditure.  

 

***
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Go to Main Index 

v/;k;@CHAPTER – 2  

Hkwfe pkyu@EARTH MOVING  
 

Earthmoving may include site preparation; excavation; embankment construction; backfilling; 

dredging; preparing base course, sub-base, and sub-grade; compaction; and road surfacing. For 

earthmoving operations, material is placed in three categories - rock, soil (common earth), and 

unclassified. Soil weight affects the performance of the equipment as how dozers push, graders 

cast, and scrapers load the material. 
 

2.1 mR[kuu@Excavators: For earth work, the 

commonly used excavators are hydraulic 

excavators, which work with great efficiency.  

They consist of a boom, stick (dipper arm), 

bucket and cab on a rotating platform known as 

the house that sits atop an undercarriage with 

tracks or wheels.  

 

The undercarriage includes the blade (if fitted), 

tracks, track frame, and final drives, which have a 

hydraulic motor  and gearing providing the drive 

to the individual tracks, and the house includes 

the operator cab, counterweight, engine, fuel and 

hydraulic oil tanks. The house attaches to the 

undercarriage by way of a centre pin, allowing the machine to slew 360° unhindered. The main 

boom attached to the house can be one of several different configurations: 
 

 Most are mono booms having no movement apart from straight up and down. 

 Some others have a knuckle boom which can also move left and right in line with the 

machine.  

 Another option is a hinge at the base of the boom allowing it to hydraulically pivot up to 

180° independent to the house; however, this is generally available only to compact 

excavators. 

 

Attached to the end of the boom is the stick (called as dipper arm), which provides the digging 

force to pull the bucket through the ground. The stick length is optional depending whether reach 

(longer stick) or break-out power (shorter stick) is required. On the end of the stick is usually a 

bucket with a straight cutting edge used for cleanup and leveling where the material to be dug is 

soft. A general purpose bucket is generally smaller, stronger, and has hardened side cutters and 

teeth used to break through hard ground and rocks. Bucket can be replaced by grapple, breaker or 

shovels as per usage. Crawlers (tracks) help the excavator to move on uneven path without any 

problem. 

 

Excavators are extensively used in many roles such as digging of trenches and foundations, 

demolition, general grading/landscaping, heavy lifting (e.g. lifting and placing of large concrete 

pipes), river dredging, mining and brush cutting with hydraulic attachments and driving piles in 

conjunction with a pile driver.  
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They come in a range of capacities and are usually classified on the basis of tonnage. The lower 

end excavators, referred to as mini excavators, find greater usage in urban infrastructure 

development and road development.  

 

Mini or Compact Excavator is  highly productive in small 

civil engineering projects like Landscaping; Digging and 

Excavating sites; Building and road construction; Small 

demolitions; Digging trenches for conduit; Removal of  

concrete and other materials from road, bridges, walls, 

driveways etc.; Street repairs, drainage ditches, and repairs 

on water and sewer lines; Digging test holes and removing 

contaminated soil or for any jobs that require a high level of 

production in confined spaces.   

 

2.2 VªsUpj@Trenchers: Trenchers must be handled 

with extreme care because they are very dangerous 

equipments. However, trenchers perform following 

functions like Landscaping; Irrigation; Plumbing; 

Underground utility construction for gas, telephone, 

electrical, and water and sewer services; Special 

trenching components available to cut through rocky 

soils, paving and frozen ground etc.  

 

Based on the size and usage these can be categorized 

as chain trenchers, wheel or disc trenchers and bucket trenchers. With attachments like backhoes, 

saws and reel carriers, trenchers become more versatile and efficient.  

 

2.3 yksMj@Loaders: Loader is a machine usually 

wheeled that uses a wide tilting bucket on the end of 

movable arms to lift and move materials such as sand, 

debris, dirt and mud into other vehicles, thereby 

clearing rubble and digging materials in the 

construction sites. The wheeled loaders are more 

popular and provide better mobility and speed. The 

flexibility of usage is low as compared to a backhoe. 

Loaders are largely used as complimentary products for 

material re-handling in construction and mining applications.  

 

Backhoe Loader: An important engineering machine 

which comprises of a small backhoe in the rear end, a 

tractor, front shovel and replaceable bucket, can duplicate 

the work of a bulldozer, front end loader and excavator. 

The backhoe loader also has the advantage of being 

driven directly to the different job areas. These can also 

be associated with variety of other instruments like 

augers, hydraulic hammers, asphalt grinders and grapples. 



dseVsd@2013@fl@;a-fu-@1-0  

CAMTECH/2013/C/MC/1.0                                                                            

;a=hÑr fuekZ.k               ekpZ & 2013 
MECHANIZED CONSTRUCTION            March – 2013  

4 

The attachment of different tools allows backhoe loaders to do multiple jobs like Light 

demolition; Transportation of light building material; Digging holes; Paving roads; Breaking 

asphalt; Small urban engineering projects.  

 

2.4 eksVj xzsMj@Motor Grader: A motor grader is a 

huge productive earth-moving apparatus equipped with a 

long blade which is used to level a surface of roads and 

construction sites. Graders can produce inclined surfaces, 

to give cant (camber) to roads. At the end it has a plow 

which stays close to the ground. A blade is situated under 

the cab to spread and push gravel.  

 

Motor graders operated from the centre of the machine 

are commonly used in the construction and maintenance of dirt roads and gravel roads. In the 

construction of paved roads they are used to prepare the base course to create a wide flat surface 

for the asphalt to be placed on. Similarly, graders are used for levelling the surface during 

earthwork in embankments and providing blanket surface before spreading ballast and laying 

track. Graders are also used to set native soil foundation pads to finish grade prior to the 

construction of large buildings and for underground mining.  

 

2.5 Mkst+j@Dozers: Dozers equipped with hydraulic 

system are heavy machines used for clearing and grading 

land, usually having continuous treads and a broad 

hydraulic blade in front. Tractor, blade and rippers are the 

main parts of dozer whose primary function is to do major 

construction works. The blade may be lifted and forced 

down by hydraulic rams. For digging, the blade is held 

below surface level; for transporting, it is held at the 

surface level and for spreading, it is held above the surface 

level, as the tractor moves forward.  

 

Depending on the nature of the work, dozer blades come in three varieties that are Straight 

Blade, which is short having no lateral curve and no side wings and used only for fine grading; 

Universal Blade, which is very tall and curved and has large side wings capable to carry more 

material around; and Combination Blade, which is short in length, less curved and has smaller 

side wings. 

 

Many modern dozers have a ripper claw with a hardened tungsten steel tip mounted on the end 

opposite the shovel. The ripper is used to break up compacted ground or paved areas. Based on 

the size, nature of work and the blades used, dozers find their applications in Earthmoving; Road 

construction; Military operations; Loading ores into hoppers at mines; Lifting various materials; 

Breaking pavements and compacted grounds; Digging of canals; Land clearing and land 

levelling; Preparation of construction sites; Removal of snows and other smaller and bigger civil 

engineering projects. 
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2.6 LØsij@Scrapper: One of the most versatile 

equipment that performs different functions is used for 

excavating, digging and hauling of materials. The 

construction scrapers have hydraulically operated bails 

and push blocks with hooks. During loading, the trailing 

scraper's bail snags the hook and holds the machines 

together. This push-pull arrangement works efficiently 

without consuming much time.  

 

Scrapers are highly useful in various projects like in 

preparing the ground for the new loads of solid waste; in 

preparing work at landfills; in preparing the sites for construction (road, etc.) through digging, 

loading, hauling and dumping the wastes materials etc.  

 

2.7 feêh dEisDVj@Soil Compactors: Soil compactors 

are used for compacting soils in various construction projects 

like compaction in urban areas, roads and highways; 

compaction of mixed soils and cohesive soils in thin and 

medium layer thicknesses in large areas; landscaping and 

preparing sites for building construction and compaction of 

soils and gravels in trenches, around retaining walls and or 

any other difficult job site.  

 

In soil compacting techniques, energy is applied to loose soil or other material which increases its 

density and consequently its load-bearing capacity. There are certain advantages of soil 

compacting which are as follows:  

 

 Water seepage is minimized  

 Damage from frosts is prevented.  

 Load bearing capacity of soil is increased.  

 Contraction and swelling of soil is reduced to a certain extent.  

 

Different types of compactors are used for different types of soils, e.g. static steel wheel and 

pneumatic rollers for thin layer of soils; impact machines like jumping jack rammers for 

cohesive type of soils; and plate compactors for granular soils and asphalt. For soils with greater 

cohesive content, machines like vibratory rollers available in single and dual drum models with 

either smooth or pad-foot drums are used. Soil compactor plays an important role in many 

infrastructure projects.  

 

2.8 {kSfrt fn”kkRed fMªfyax midj.k@Horizontal Directional Drilling Equipment: With 

trenchless methodology, horizontal directional equipment provides an installation which is easier 

than traditional open cut drilling. It is very helpful in installations of municipal pipes, pipes for 

gas, oils etc. The horizontal drilling methodology involves drilling of small pilot hole, following 

straight alignment to minimize friction bore. Pilot hole is enlarged by pulling back larger reamers 

or reaming heads. Followings are the applications of horizontal directional equipments:  

 

 Used to install pipelines of various sizes and materials below the ground surface.  
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 Feasible in open cut installations like road and river 

crossings.  

 Useful in the installation and replacement of gas 

pipeline, water pipelines etc.  

 It helps in the installation of conduit under an obstacle, 

such as a river or a road, without disturbing the 

surrounding area.  

 Used for the installation of underground gas, electric, 

water, telecommunication or soil remediation lines without excavation or trenching.  

 

2.9 gkMªksfyd czsdj@Hydraulic Breakers: Hydraulic breakers 

are powerful, productive machines used to break a variety of 

materials. These breakers are light, medium or heavy and can be 

mounted on some equipment (called as carriers) such as backhoes, 

excavators etc. The size of the breaker must match the size of the 

carrier as the vibrations transmitted to the operator are very strong 

and unbearable. The application of hydraulic breakers mainly lies 

in breaking concrete roads; breaking rocks and asphalt surfaces; 

trimming of RCC pile heads; concrete demolition projects 

involving bridge decks, foundations and pavement. 

 

2.10 fMªfyax fjx@Drilling Rig: A drilling rig is a machine 

which creates holes in the ground. Drilling rigs can be massive 

structures used to drill water wells, oil wells, or natural gas 

extraction wells, or they can be small enough to be moved 

manually by one person. Drilling rigs can be mobile equipment 

mounted on trucks, tracks or trailers, or more permanent land or 

marine-based structures. The term "rig" therefore generally refers 

to the complex of equipment that is used to penetrate the surface 

of the Earth's crust. Drilling rigs can be  

 

 small and portable, capable of drilling for mineral 

exploration, water wells and environmental investigations 

and  

 huge, capable of drilling through thousands of meters of the Earth's crust.  

 

The progress of major bridges depends on proper planning of 

foundation based on soil investigation. Pile foundations are 

being adopted with Rotary Rigs in most of the cases. The 

traditional tripod method is able to complete one pile in three 

days; whereas the rotary rigs can complete three piles in a day 

at almost same cost of work. The application of these machines 

is for improved quality and faster progress. 

 

 

*** 
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Go to Main Index 

v/;k;@CHAPTER – 3 

lkexzh izgLru@MATERIAL HANDLING  
 

3.1 fy¶V Vªd@Lift Truck: A lift truck is a machine 

which lifts and transports materials by using forks under the 

load. These are available in different models and capacities 

for different working environment and requirement. These are 

generally powered by an LPG, gasoline or diesel fuelled 

internal combustion engine or electric motor powered by 

battery. Counterweight which compensates for the load is at 

the rear of the machine. Load is lowered, raised and tilted by 

the mast which is operated hydraulically and consists of a 

cylinder and interlocking rails. The applications of lift trucks 

are lifting and removing of materials to the job sites and in various construction projects like 

roads, highways, buildings etc.  

 

3.2 MEij@Dumper: A dumper is usually an open four 

wheeled vehicle with the load skip in front of the driver. The 

skip can tip to dump the load; this is where the name 

"dumper" comes from. They are used to carry loads and 

materials to the construction sites. A towing eye is fitted for 

secondary use as a site tractor to tow such things as an air 

compressor to run pneumatic drills. The main applications of 

dumpers are in transporting materials to construction sites, in 

manufacturing and production line.  
 

3.3 MEij Vªd@Dumper Trucks: Dumper trucks (also called as Tipper) are those trucks 

whose contents can be emptied by raising the front end of the platform pneumatically so that the 

load is discharged by gravity. They are available in various sizes and mainly used in activities 

such as to clear material wastes from the building construction sites, in road and port 

construction, to supply materials to the construction sites etc. The most commonly used dumper 

trucks are: 
 

 Standard Dumper Trucks: A dump body (bed) 

mounted to the frame of a truck chassis is raised by a 

hydraulic ram mounted under the front of the dumper body 

between the frames. The back of the bed is hinged at the back 

to the truck. The tailgate can be configured to swing on 

hinges or it can be configured in the "High Lift Tailgate" 

format wherein pneumatic rams lift the gate open and up 

above the dump body.  

 

 Articulated Dumper Trucks: An articulated dump truck has a hinge between the cab 

and the dump box. This vehicle is highly adaptable to rough terrain. In line with its use in rough 
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terrain, longer distances and overly flat surfaces tend to 

cause driveline troubles and failures. Articulated trucks are 

often referred to as the modern scraper, in the sense that they 

carry a much higher maintenance burden than most trucks.  

 

 

 

 

3.4 Økmyj MEij@Crawlers Dumper: These are used 

for the purpose of supplying materials to the construction 

sites and removing the wastes from the sites. These are 

mounted on the tracks which allow them to work even in 

rough terrains. Crawlers dumper too have a box hinged at 

the rear of the truck which through hydraulic operations lift 

the front of the dumper and allow the contents to be 

deposited on the ground behind the truck at the site of 

delivery. They are used in various construction and 

engineering projects; in road construction in rough terrain; 

for the clearance of the sites; for supplying materials to the construction sites; in certain mining 

operations. 

 

3.5  jsy ykWjh@Rail Lorries: Machine crushed ballast 

duly phasing out hand broken ballast, is collected alongside 

the track as per land availability. About 25% of Ballast is 

collected in depot to truck out with hoppers or ballast 

Lorries at required locations. In addition, mini depots are 

created nearby the LCs for loading, leading and dumping 

using Rail Lorries with shorter lead. 

 

3.6 ekWfMQkbM fVij@Modified Tippers: The road 

tippers after removing the tyre and mounting it on rails by 

fixing modified rail wheels can be used for carrying ballast 

on the track and unloaded by tipping. The released rail 

wheels modified by fixing tippers hub, welded on the rail 

wheels fitted to the tipper tyre disc was used for its traction. 

The above locally modified machines for trailing out the 

ballast can ensure a uniform spreading of ballast all along 

the track.  

 

3.7 Øsu@Cranes: Of all the heavy machines, cranes acquire an important position as they are 

involved in the building and maintenance of huge projects. These are the huge tower like 

machineries having ropes meant to lift or to lower any heavy devices. Cranes are not permanent 

structure and either fixed in the ground or mounted on certain vehicles. Cranes are operated 

either through cab operator or through infrared or radio signals. Cranes are used for the loading 

and unloading of goods in the transport industry, for the movement of debris, sand, mud and 

other materials in the construction industry and for the assembling of heavy equipment in the 
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manufacturing industry. Based on the size and the loading capacities cranes can be grouped as 

follows:  

 

3.7.1 VkWoj Øsu@Tower Cranes: Tower cranes are fixed 

on to the foundation on a concrete slab and give the best 

combination of height and lifting capacity. They are used to 

lift steel, concrete, large tools, and a wide variety of building 

materials for construction of various projects like sky 

scrapers; multi-storied buildings; huge industrial projects 

etc. 
 

The important components of the tower crane are horizontal 

boom, long and short arm, mounted cabin, lifting hook, etc. 

Across the top of the tower, horizontal tower is balanced 

asymmetrically. Counterweight of the concrete block is balanced by short arm whereas long arm 

carries the lifting gear. The lifting hook of the crane is set into motion by the pulleys. The crane 

is operated by the operator either from the crane cabin, or from the ground using radio remote 

control. The boom which is mounted on slewing bearing is rotated by means of a slewing motor.  

 

3.7.2 Økmyj Øsu@Crawler Cranes (Track mounted): 

These are all terrain cranes mounted on tracks. The track 

provides mobility and stability to the crane. These cranes 

are available in variety of sizes and with different loading 

and carrying capacities and suited to every terrain 

including rough and geographically inhospitable regions. 

Tracked cranes serve multiple purposes like in building 

construction; in soil remediation job; Decontamination of 

sludge; Covering rubbish dump; Raising ground; Lifting 

heavy materials; Loading of heavy industrial devices etc. 

 

3.7.3 Oghdy Øsu@Vehicle Crane (Truck mounted): 

As they are not permanent structures, they are either fixed 

on the ground or mounted on certain vehicles such as car, 

trucks or any types of engineering vehicles. The vehicle 

cranes are very popular and available in different models 

with varying loading capacities. With jib, boom, cab, 

pulleys and ropes they serve many purposes such as 

Loading and unloading of heavy materials (both industrial 

and building); in the road construction; in building 

construction; in port construction; Demolition; Dynamic 

soil compaction; Construction of big buildings etc. 
 

3.7.4 ¶ykWfVax Øsu@Floating Cranes: Floating cranes 

are used mainly in port and bridge construction, but they 

are also used for occasional loading and unloading of 

especially heavy or awkward loads on and off ships. Some 

floating cranes are mounted on a pontoon; others are 

specialized crane barges used to transport entire bridge 
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sections. Floating cranes have also been used to salvage sunken ships. 

 

3.7.5 vksojgsM Øsu@Overhead Cranes: An overhead 

crane, also known as a bridge crane or suspended crane, is 

normally used in a factory where the hook-and-line 

mechanism runs along a horizontal beam that runs along 

two widely separated rails. The hoist is set on a trolley 

which will move in one direction along one or two beams, 

which move at angles to that direction along elevated or 

ground level tracks, often mounted along the side of an 

assembly area. 

 

3.7.6 lkbM&fy¶V Øsu@Side-Lift Crane: A side lifter 

crane is a road-going truck or semi-trailer, able to hoist 

and transport standard containers. Container lift is done 

with parallel crane-like hoists which can lift a container 

from the ground or from a railway vehicle. 

 

 

 

3.7.7 jsyjksM Øsu@Railroad Crane: Railroad crane has 

flanged wheels which run on rails. These cranes mounted on 

a flatcar are purpose-built and used for maintenance work, 

recovery operations and freight loading in goods yards and 

scrap handling facilities. The largest cranes are used for 

accident recovery work, usually forming part of a breakdown 

train that includes staff accommodation and recovery 

equipment. These are large enough to lift derailed rolling 

stock back onto the track, although two or more cranes may 

be required to safely recover a locomotive. 
 

3.7.8 ftc Øsu@Jib Crane: A jib crane is a type of crane 

where a horizontal member (jib or boom), supporting a 

moveable hoist, is fixed to a wall or to a floor-mounted pillar. 

Jib cranes are used in industrial premises and on military 

vehicles. The jib may swing through an arc, to give additional 

lateral movement, or be fixed. Similar cranes, often known 

simply as hoists, were fitted on the top floor of warehouse 

buildings to enable goods to be lifted to all floors. 
 

3.7.9 yksMj Øsu@Loader Crane: A loader crane (also called 

a knuckle-boom crane or articulating crane) is a hydraulically 

powered articulated arm fitted to a truck or trailer, and is used 

for loading/unloading the vehicle. The numerous jointed 

sections can be folded into a small space when the crane is not 

in use. One or more of the sections may be telescopic. Often 

the crane will have a degree of automation and be able to 

unload or stow itself without an operator's instruction. 
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3.7.10 jQ VsjSu Øsu@Rough Terrain Crane: A crane 

that is mounted on an undercarriage with four rubber tires, 

designed for operations off road. The outriggers extend 

vertically and horizontally to level and stabilize the crane 

when hoisting. These types of cranes are single engine 

machines where the same engine is used for powering the 

undercarriage as it is for powering the crane. In these 

types of cranes, the engine is normally mounted in the 

undercarriage rather than in the upper portion.  

 

*** 
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       Go to Main Index 

v/;k;@CHAPTER – 4 

lM+d fuekZ.k@ROAD CONSTRUCTION  
 

Good roads not only make transportation easier but also benefit the economy in a substantial way 

and provide connectivity between two cities and between cities and rural areas. To construct 

roads and highways, there are many construction machineries with different mechanical 

principles and operations.  

 

4.1 ,LQkYV isoj@Asphalt Pavers: Asphalt pavers are used 

for distribution, shaping and compaction of asphalt layer. 

Normally the asphalt pavers are self propelled but sometimes 

they are towed by the dump trucks delivering the asphalt. 

Screed and the tractors are the two major constituents of 

asphalt pavers. Material is discharged from the lorry in a 

tipping action. The width of the screed is adjustable. The 

important constituents of the tractor are hopper, conveyor, 

distribution augur etc. Asphalt pavers are of two types - asphalt 

crawler paver and wheeled paver.  

 

4.2 ,LQkYV jksM dVj@Asphalt Road Cutter: Asphalt 

road cutter is a machine which removes the existing asphalt 

surface of roadways, runways, or other asphalt surface. It can 

be operated both manually and mechanically and can be 

attached with any tractor or backhoe that gives it maximum 

downward pressure. It is suitable for working in tight 

conditions or where precise cutting is required. The asphalt 

removed by the cutter can be used in hot mix plants.  

 

4.3 ,LQkYV fjlkbdyj@Asphalt Recyclers: Asphalt 

recyclers are used to recycle asphalt to use it again as the 

asphalt roads or pavements are not permanent. Asphalt 

recycling is a process for rehabilitation of deteriorated asphalt 

pavements. This machinery recycles asphalt pavement in 

separate stages like preheating, hot milling, heat and stir, pug 

mill mixing and compaction. Asphalt recycling saves money 

and time and conserves diminishing resources of aggregates and 

petroleum products.  

 

4.4 ,LQkYV IykaV@Asphalt Plant: Hot mix plants (both stationary and mobile), wet 

macadam mix plant, etc. are some of the asphalt based plants that are widely used for the 

production of asphalts for various constructions. These are described as: 
 

4.4.1 gkWV feDl IykaV ;k ,LQkYV Mªe feDl IykaV@Hot Mix Plant or Asphalt Drum Mix 

Plant: These are used for producing good quality of hot mix for flexible pavement construction. 

The ingredients of the hot mix in required proportion are continuously fed to the rotating drum in 
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drying & mixing zones and the discharge end of the drum delivers continuous output of the hot 

mix. The main ingredients of hot mix are virgin cold aggregates of different grades, asphalt 

(bitumen) and mineral fillers. Asphalt drum mix plant generally consists of Cold Aggregate Four 

Bin Feeder; Single Deck Vibratory Screen for Oversized Material Removal; Slinger (Cold) 

Conveyor; Drying Cum Mixing Thermo drum; Load out conveyor with Gob hopper; Asphalt 

Tank; Mineral Filler Unit; Centralized Control Panel With Insulated Cabin; Dryer Auto Burner; 

Fuel Storage Tank and Pollution Control Unit (Optional). 

 

The cold aggregates of different grades 

which are stored in the multiple feeder 

bins are transferred in required 

proportion to the primary section of 

the rotary drum through slinger 

conveyor. The burner fitted on the    

in-feed side of the drum produce 

appropriate flame to remove the 

moisture from the aggregates and heat 

the dried aggregates to the desired temperature in the primary section of the drum. The hot 

aggregates then travel down the secondary section where they are mixed & coated with the 

asphalt & filler material. The asphalt and filler material are pumped in the secondary section in 

predetermined proportion from asphalt tank and mineral filler unit respectively. This hot-mix 

from the drum is then transferred to truck through load out conveyor. The heavy dust is collected 

by the multi cone type dust collector and the exhaust is passed through wet scrubber type 

pollution control unit before letting it to the atmosphere. 

 

Asphalt Drum Mix Plants offer advantages of higher production rates, less moving parts, lower 

maintenance, simple to operate, lower fuel consumption & better economy. 

 

4.4.2 osV feDl esdsMe IykaV@lkWby LVsCykWbftax IykaV@Wet Mix Macadam Plant / Soil 

Stabilizing Plant: This equipment is employed for producing homogenous mixture of 

aggregates, sand, cement and water which is 

laid in base or sub base preparation of rigid or 

flexible pavements. The aggregates and sand 

stored in multiple feeder bins discharged by 

each bin feeder belt in desired proportion to 

gathering belt. This mixed material is then 

conveyed by gathering belt to Pug mill where 

it is mixed with water and cement in order to 

produce the homogenous mixture. The 

homogenous mixture is further conveyed to storage silo or trucks for lying at site. Wet Mix Plant 

generally consists of Multiple Feeder Bins; Pug mill Mixture; Collecting Conveyor; Load out 

conveyor; Water storage tank; Cement silo; Storage Silo; Control Panel. 

 

4.5 dksYM Iysuj@Cold Planers: A cold planer, also known 

as a pavement planer, is a construction machine, which is used 

to remove bituminous pavement or asphalt concrete from 

roadways, resulting in a somewhat rough, even surface that 
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can be immediately opened to traffic. The surface material that is removed is normally fed by 

conveyor into a dump truck or semi trailer. Cold planer is available in various models like front 

down design, hydraulic controls, backhoe mounted planer and open drum planer. 

 

4.6 jksM Dyhfuax e’khu@Road Cleaning Machine: Road 

cleaning machines are used to sweep roads quickly with a 

powerful high pressure air blower within a short time 

thereby saving labour, time and also bitumen. This machine 

is provided with a rotary brush which mechanically operates 

and cleans the dust particles settled on the road.  

 
 

4.7 jksM dfcZax e’khu ;k daØhV dfcZax e’khu @Road Kerbing Machine or Concrete Kerbing 

Machine: A kerb is the edge where a raised pavement/sidewalk/footpath, road median or road 

shoulder meets an un-raised street or other roadway. Typically made from concrete, asphalt or 

long stones (often granite), the purpose is twofold: 

first as a gutter for proper drainage of the roadway 

and second for safety, to prevent motorists from 

driving onto the shoulder, median, sidewalk or 

pavement. 

 

Road kerbing equipment is widely used in various 

road projects. These machines generally diesel 

powered is built under strict guidelines as per 

international quality standards and used for the 

concrete landscaping. The needle vibrators in 

some kerbing machines ensure compact and easy concrete flow. The other important components 

of the kerbing machines are hydraulic kit, micron filtering system, slop, grade and steering 

systems. These machines find their applications in Contouring landscape; Retention of bark and 

garden soil; Paving subways, pathways and car parks; Paving of bus and rail way stations; 

Mower strips; Paving borders. 

 

4.8 ikWVgksy ispj e’khu@Pothole Patcher Machine: 

Potholes are cracks and cleavages formed on roads due to 

various reasons like water logging, frost, heavy traffics etc. 

There are many pothole machines that are also called as 

pothole patchers which are used to cover up these potholes. 

Generally hot mix asphalts or asphalt with various additives 

are used to patch these pot holes.  

 

4.9 isoj fQfu’kj@Paver Finisher: Paver Finisher is a 

unique paver with combination of features designed and 

engineered to give maximum output with comforts and 

efficiency. Tractor and the screed unit are two important 

components of the typical paver machine that is used to 

give final finish to surfaces of roads, highways, runways, 

canal paving etc. The screed is not fixed but is free to pivot 

about tow points. The screed is towed by the tractors, 
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which are either wheel mounted or track mounted. The width of the screed can be mechanically 

adjusted with mechanical bolt on extensions on either side. Screeds are of different types like 

combination screed, vibratory screed, tamping screed etc.  

 

The paver can be employed for both asphalt as well as wet mix for paving or laying hot mix 

material on constructed surface. This is simple to operate and require negligible maintenance. 

 

4.10 Vªd ekWmUVsM fcV~;weu Lizs;j@Truck Mounted 

Bitumen Sprayer: Mobile bitumen sprayer is generally truck 

mounted and designed for spraying hot bitumen. These trucks 

generally have a high capacity burner to heat the bitumen. 

The tank of the bitumen sprayer truck is fully insulated and is 

cladded with steel sheets. To avoid clogging after the usage, 

pressure cleaning system is applied. Bitumen sprayer finds its 

application in various fields like Construction of roads and 

high ways; Patching and maintaining weared roads; Paving pathways, pavements and parking 

areas. 

 

4.11 FkeZy dUVsuj@Thermal Container: Asphalt thermo 

containers are employed to process asphalt to be used in the 

construction, maintenance and repairing of roads. Asphalt 

containers are either single chambered or double chambered. 

Double chambered container is widely used.  

 

To maintain the asphalt at the necessary working temperature, 

the chambers are heated with an environment friendly propane 

gas burner. To prevent the asphalt from cooling, the chamber is 

provided with insulation. In some container there is an option of electrical heating. Conveyor 

fitted in the container is applied for spreading the material. There are the following advantages of 

thermal containers:  
 

 

 Cost effective processing of asphalt.  

 Precise discharge of the materials through conveyor.  

 Without any temperature losses asphalt can be maintained at the required, placement 

temperature for a long time.  

 No waste due to cooled mix.  

 Longer road construction season.  

 No pre-compaction of the asphalt.  

 

4.12 fpi LizsMj@Chip Spreader: For maintaining the 

quality and giving the roads a long-lasting effect, stone 

chipping is one of the most effective methods and this is done 

by a chip spreader, which is a unique self-propelled machine 

for laying of pre-coated chipping. A chip spreader through 

chip sealing gives special protective wearing surface to an 

existing pavement.  
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Before spreading chips, asphalt is mixed with water. This emulsified mixture is then applied to 

the road using a chip spreader or spray truck. As soon as the 

liquid asphalt meets the road surface, the water starts to 

evaporate. After this a layer of crushed gravel is applied and 

compacted and embedded into the asphalt by rubber-tire 

rollers. Its applications are:  
 

 Chip spreader distributes different quantities of chips 

for optimum grip of asphalt layers evenly.  

 Chip can be distributed directly behind the pavers.  

 It can also be applied to bituminous chips also.  

 Chip flows continuously without the problems of oversized grains and humidity.  
 

4.13 cykWLV LizsMj@Ballast Spreader: The road pavers can 

be used for laying initial layer of ballast. The paver can be 

loaded with ballast using track dumper/tipper and spread by 

the road paver on the finished formation to maintain uniform 

thickness and width. The light road roller can be used for 

compaction of the initial layer. 
 

 

4.14 jksM jksyj@Road Rollers: Road roller is an important engineering vehicle for the roads 

and highway constructions and used for the compaction of dirt, gravel, concrete, and asphalt. In 

landfill compaction too, road roller has great utility. Its size varies from simple drum with a 

handle, to a size of many tonnes. Based on their sizes rollers are of following types: 
 

 Sheep-foot Roller: A sheep-foot roller has almost 

hoof like structures protruding from a roller to provide 

pinpoint pressure all across the soil. Protruding studs on the 

drum is similar to a sheep-foot, which provides a kneading 

action. The teeth size slightly varies from one sheep-foot 

roller to another, depending on the specifications of different 

manufacturers. For compaction of plastic soils like clay or silt 

it is very effective. On granular materials, sheep-foot rollers 

tend to shove rather than compact such soils. The sheep-foot 

roller works very well on cohesive soils and as well in wet conditions they are used frequently.  
 

 Combination Rollers: Combination rollers are used for 

better efficiency and for the compaction of asphalt base and 

sub-base courses for medium and large road construction and 

road maintenance. A special kneading effect of the combination 

roller is attributed to their designs which results in a well closed 

surface structure. Some of the compact rollers also use 

vibratory system on the front drum for density requirements 

and four pneumatic tires in the rear to provide impermeability 

and smoothness of the material. Compacted material 

manipulated by the four pneumatic tires helps in improving surface texture and reduce water 

intrusion. 
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 Tandem Rollers: Tandem rollers have their utility in soil 

and asphalt compaction, construction and repair on small to 

medium jobs on highways. Apart from repairs and patching, it is 

also ideal for smaller town works like compacting pavements, 

drive ways, cycle paths, parking lots etc. Some of the tandem 

rollers are also provided with thick steel plate enclosures, lined 

with sound-absorbing materials for noise prevention. An 

automatic vibration braking system eliminates drum bounce and 

avoids ripples.  

 

4.15 Lyjh lhy e’khu@Slurry Seal Machines: Slurry seal is a 

cold mix paving system that can remedy a broad range of 

problems on streets, airfields, parking lots, and driveways. The 

principal materials used to create slurry are aggregate, asphalt 

emulsion, and fillers which are mixed together. Water is also 

added for workability. Slurry Seal is also a unique bituminous 

mixture that can be used to meet the demands of a variably 

textured surface filling cracks and voids, sealing the surface 

weather tight, and providing colour and texture delineation in a 

single pass. The new surface is ready for use just hours after 

application. 

 

***
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Go to Main Index 

v/;k;@CHAPTER – 5 

daØhV mRiknu@CONCRETE PRODUCTION  
 

5.1 Øflax IykaV@Crushing Plants: Crushing plants are the huge assembly of machines 

designed to recycle and reprocess the rubbles of buildings, roads, or other materials into 

commercially sized aggregate for use as base materials or other value-added applications such as 

ballast for railway track.  
 

Crushing plants are either static assemblies or mobile assemblies and consist of different arrays 

of equipments like screens, pre-screener, intake hopper, magnetic separator, conveyor both 

undersized and oversized, loading conveyor and crushing units like jaw crusher, cone crusher etc. 

They find their applications in Road Construction; Building Construction; Construction of over 

bridges; Construction of pavements and paths etc. There are two types of Crushing Plants: 

 

 

 

 

 

 

 

 

 

Mobile crushing plants            Stationary crushing plants 
 

5.2 jsr cukus dh e’khu@Sand Making Machine: Sand is an 

important constituent for the construction industry. River sand 

is generally preferred but sand mining from the river bed and its 

transportation is not an easy task. Sand making machine fulfills 

the demand of the construction industry in a substantial manner. 

The machine consists of feeding hopper, rotopactor, sand 

screen, conveyors, elevators, electrical prime movers and 

controls, etc. Rotopactors of varying sizes are used to crush 

stone from which sand is obtained. The sand so produced is 

utilized in the construction of buildings, pavements, streets, 

roads etc. 
 

5.3 jsr /kksus dh e’khu@Sand Washing Machine: Sand 

washer is used to remove the dust in sand. It aims at 

improving the quality of sand. It is widely used for cleaning 

materials in the following industries: quarry, minerals, 

building materials, transportation, chemical industry, water 

conservancy and hydropower, cement mixture station and so 

on. Sand washing machinery drives the impeller in the water 

groove to move like a circle transmitted by electric motor and 

decelerator and then mixes, overturns, cleans and discharges 

the sand or slag pellets in the water groove. 
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5.4 daØhV CykWd e’khu@Concrete Block Machine (Stand Type): Hydraulically operated 

concrete block machine produces blocks of different types like 

solid, hollow, paving, tree guard blocks of different shapes and 

sizes. The tabletop vibrator in machine provides optimum 

vibration in the mix so that the ratio of cement used can be 

reduced substantially without affecting the strength of the 

blocks. The other important equipments used in stand type 

hydraulically operated concrete block machines are vibratory 

motor, pump motor, hydraulic levers, hopper and hydraulic filler 

box etc. 

 

5.5 daØhV csafpax ,oa fefDlax IykaV@Concrete Batching and Mixing Plant: A concrete 

batching and mixing plant is a huge set up of machines meant 

to combine cement, aggregates such as sand or gravel, and 

water to form concrete (ready-mixed). These plants are either 

mobile or stationary and their sizes range from portable mixer 

to heavy industrial mixing plant.  

 

Stationary plant mixer mixes the concrete before it is 

discharged into a truck mixer. Revolving drums, conveyor and 

diesel or electric powered engines are used in this plant. The 

truck mixer is used primarily as an agitating haul unit at a 

central mix operation. Dump trucks or other non-agitating units 

are sometimes used for low slump and mass concrete pours 

supplied by central mix plants.  

 

Apart from stationary concrete plant mixer, mobile concrete mixing plant is also very popular 

and widely used. Mobile concrete mixer plant is a unit mounted on a trailer which carries 

sufficient unmixed materials, such as cement, sand, coarse aggregates, water, and any chemicals 

required, for special mix specifications to the job site. In this type of plant cement, sand and 

aggregates are carried in separate bins. The materials mixed proportionately are mixed with water 

and then discharged through the conveyor system. 

 

5.5.1 Vªd daØhV iEi@Truck Concrete Pumps: Truck 

mounted concrete pumps are used to supply concrete to places 

which are difficult to reach by other heavy machines. Concrete 

Pumping Equipments are concrete pump, heavy-duty pipe, 

hose and other accessories. When pressure is applied to a 

column of fresh concrete by the concrete pump, it forces the 

concrete through a lubricated pipe. Concrete pumping is useful 

in the areas where space available for construction equipment 

is limited. It is faster and saves enough man power and energy. 

It is all weather operation and does not require heavy equipments like cranes and hoists for other 

construction operations.  
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5.5.2 Vªsyj daØhV iEi@Trailer Concrete Pumps: Like truck concrete pump, trailer concrete 

pump is designed to spread concrete in an area which is difficult 

to reach out. The trailer pump is ideally suited for the 

construction of foundations and pools, pressure grouting, and 

rockscaping. Trailer concrete pump can pump concrete both 

horizontally and vertically. It can pump concrete to the difficult 

areas. Pumping is faster than other methods. It is all weather 

operations. It saves enough time and energy and helps in the 

completion of work with the faster rate. Concrete can be easily 

handled as it is pumped to desired spot.  

 

5.6 eksckby daØhV Iyslj@Mobile Concrete Placer: This Machine can be used for Bridges, 

Culverts, mass Concreting Purpose and Canal Works. It is available in 56 feet length, pouring at 

the height of 27 feet and ability to fold for Towing without removing discharge hopper. 

Mechanical power for the conveyor is provided by 25 HP (19 Kw) Engine, which drives a 

Hydraulic Double Pump. Hydraulic steering which pivots the two under carriage wheels 90
0
 to 

the Right and 45
0
 to the Left and the steering wheel at the charging end rotates the towing hitch 

wheel 360 degree about its yoke. So the conveyor can be moved in a straight line and vertical 

too. 

 

 Mobile Concrete Placer - 56 can place concrete of 

any mix at the rate of 25 cum/hr up to 8.5 meter 

height and underground up to 5 meter.  

 

 

 

 

 

 

 Mobile Concrete Placer - 56/650, can place 

concrete of any mix at the rate of 50 cum/hr and can 

handle up to 80 mm aggregate up to 6 meter height 

and underground up to 5 meter.  

 

 

 

 

 

5.7 daØhV fefDlj Vªd@Concrete Mixer Truck: 

The hydrostatic truck mixer transports concrete/mortar 

directly from plant to the place where it is to be poured. 

Concrete mixer with various capacities like 3, 4 and 6 

cum is mounted on truck. It has a wide range of 

applications specially for mass concreting works like 

Multi-storeyed buildings, Bridge works etc. The basic 

function of transit mixer is to maintain the concrete's 

liquid state, through the turning of the drum till the point of delivering at construction site.  

http://www.theconstructionmachinery.com/concrete-trailer-pumps.html
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5.8 fLyi&QkWeZ@Slip-form: Concrete is placed 

continuously in side form which moves at a set rate. Forms 

are not removed; they slip over the concrete which can 

support itself by the time it is out of the form. Slip-form 

System (Electro-Hydraulic self climbing system) may be 

defined as a method of continuously moulding or forming 

concrete, with the use of a moving formwork. The rate of 

movement or slipping is controlled by the setting or curing 

rate of the concrete, which must be capable of supporting at 

least its own weight when exposed by the moving 

formwork. This is undoubtedly the most unique aspect of 

slip forming, the ability of concrete to stand safely and 

unsupported within 2 to 4 hours after being placed into the 

formwork in a plastic state.  

 

Construction of reinforced concrete wall structures such as 

silo complexes, chimneys, reservoirs, medium to high-rise 

housing, office buildings, hotels, hospitals, bridge piers, in ground shafts, caissons, dam 

structures, power stations etc. The major components of slip form System are Shuttering/form 

panels, Walers, Yokes, Working decks, Hanging scaffolds, Truss system, Hydraulic jacks, Jack 

rods, Pumping units for jacks, Bracings, Operation screws, Extraction jacks, and Miscellaneous 

equipment. 

 
*** 
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Go to Main Index 

v/;k;@CHAPTER – 6 

lkekU; #i ls mi;ksx dh tkus okyh e’khujh@ 

COMMONLY USED MACHINERIES 
 

For the development of an infrastructure and manufacturing industries, light machineries play an 

important role. They are used in both small and big industries and also for the construction, 

development and maintenance of big infrastructures. Some of the commonly used machineries 

are: 
 

6.1 ,;j dEizs’kj@Air Compressor: A light machine which is 

considered to be the central power source, works on the principle 

of reducing the volume of a gas while increasing the pressure and 

heat. The pressure and the heat so generated have many industrial 

and small infrastructural applications. Gas powered air 

compressors are applied in those areas where there is no electric 

supply, whereas electric powered air compressors are best suited 

to those enclosed areas where gas fumes are unacceptable. On the 

basis of their construction air compressors are categorized as 

Reciprocating Compressors; Centrifugal Compressors; Axial-flow Compressors; Scroll 

Compressors and Rotary Screw Compressors. 

 

6.2 daØhV dVj@Concrete Cutter: Concrete is removed by 

sawing or drilling through skillful operations of concrete cutter. 

The most common types of concrete cutting machines are core 

drilling, wall sawing and slab or flat sawing. Having hydraulic 

and pneumatic power and armed with petrol or diesel engine, 

valves, nylon filters, protective hoods, off-on chokes these 

cutters are applied for various purposes.  

 

6.4 okbczsVj lsaM LØhfuax e’khu@Vibrator Sand Screening Machine: Sands before they are 

put to use are screened and washed. Screening is essential to 

remove dirt, dust, and slit from the sand to bring quality in 

construction. It has following features:  

 

 It can sieve both dry as well as wet sand in an efficient 

manner.  

 It avoids sand wastage.  

 Eccentric shaft creates vibration. 

 Only screen vibrates and not the chassis. Screen is 

replaceable.  

 

6.5 ok;qjfgr Lizs xu@Airless Spray Gun (Spray 

Painting): Spray painting is a painting technique where a 

device sprays a coating (paint, ink, varnish, etc.) through the 

air onto a surface. The most common types employ 
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compressed gas usually air to atomize and direct the paint particles. Air gun spraying uses 

equipment that is generally larger used for covering large surfaces with an even coating of liquid. 

Spray guns can be either automated or hand-held and have interchangeable heads to allow for 

different spray patterns.  

 

6.6 IykWLVfjax e’khu@Plastering Machine: It is particularly designed for the building and 

construction industry to improve work efficiency and 

effectiveness. Unfortunately in India due to high 

humidity, the types of materials used and mostly the style 

of plastering the phenomenon of the fungi and cracked 

wall surfaces in old and new buildings are wide spread. In 

new buildings, just within a span of maximum two years 

numerous cracks, exfoliated and fungus across all 

surfaces indoors and outdoors appears. The plastering 

machine provides homogeneity and higher density and 

consistency of the plastered surface and in combination 

with lime which is a natural insulator or with plasticizer 

that provides waterproofing capabilities on the walls. Below are the advantages of using 

plastering machines: 

 

 Better quality of the plastering, which eliminates 

leakage, cracking and peeling off dried plaster, 

 Reduced on-site labours, 

 Reduce material wastage, 

 Shorten working time, 

 Spray and deliver mixture up to 80 meters, 

 Low maintenance and low downtime 

 Stop the humidity from leaking in the wall that causes decay of the interior and exterior 

and chaps of the interior paint and surface.  

 

Conventional Plastering Method: Traditional manual 

plastering requires the continual movement of the 

cement, both prior to and after mixing. Normally this 

requires either a large number of employees or a relating 

small area being completed per day. Constantly changing 

locations also mean continual movement of materials 

and clean-up of the previous locations. Also when 

manually mixing cement, the final product may not be consistent as desired.  

Manual Plastering leads to wall cracking and leaking as this method is unable to entirely 

penetrate gaps and spaces in brick walls. 

 

Spray Plastering Method: The Spray Plastering 

Machine only requires a maximum of four workers 

for set up and operation. Our machine allows for 

operation at a number of locations while construction 

materials remain at one location. This also allows for 

more centralized, easier storage of materials, less 
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movement and set up, more consistent mixture and orderly construction sites. Therefore, it saves 

time and substantially cuts cost by reducing manpower, and the amount of materials wasted. The 

machine is designed with sufficient power to pump and spray up to 30 stories combined with 

well designed spray gun that allows for smooth operation, without recoil and jerking actions, and 

enable cement to be applied evenly, penetrating gaps and spaces. 

 

6.7 daØhV ykbfuax Iksoj@Concrete Lining Paver: Concrete lining paver is widely used for 

pavement of canal, Airport Apron & Runway roads, Flooring, Reservoir, Bridges etc. It consists 

of sturdy frame structure made from plates, pipes & angles etc. It consists of two hydraulic power 

pack units, one is at fix console from where the operator operates the machine & another is 

travelling unit i.e. undercarriage. Each unit is equipped with electric motor. The complete frame 

(according to the required length) is mounted on four nos. heavy duty mechanical jacks, which 

are used for levelling of the machine. The four jacks are 

fitted on structure which carries two set of rollers i.e. four 

bogies runs on rail. 

 

The fix console is fitted at one end from where the 

operator controls long travel speed & drum bogie 

operation. It is equipped with electric motor and power 

pack. The undercarriage also consists of power pack unit 

equipped with electric motor which operates drum, groove 

cutter, drum vibration. The function of concrete lining 

paver is to finish the laid concrete in desired thickness & 

prepare a level finished concrete layer. Expansion joint in concrete is prepared by two methods. 

In first method transverse & longitudinal groove cutter (driven by hydraulic motor) are provided 

& in second method PVC inserter is provided longitudinally & in transverse direction. 

 

6.8 daØhV okbczsVj@Concrete Vibrators: Since concrete contains particles of varying sizes, 

the most satisfactory compaction would perhaps be obtained by using vibrators with different 

speeds of vibration. The vibrators for compacting concrete are manufactured with frequencies of 

vibration from 2800 to 15000 rpm. The various types of vibrators used are as below: 

 

6.8.1 Immersion or Needle Vibrators: This is perhaps the 

most commonly used vibrator available in size varying from 

40 to 100 mm diameter. It essentially consists of a steel tube 

(with one end closed and rounded) having an eccentric 

vibrating element inside it. This steel tube called poker is 

connected to an electric motor or a diesel engine through a 

flexible tube. The diameter of the poker is decided from the 

consideration of the spacing between the reinforcing bars in 

the form-work. 

 

6.8.2 External or Shutter Vibrators: These vibrators are 

clamped rigidly to the form work at the pre-determined points so 

that the form and concrete are vibrated. They consume more 

power for a given compaction effect than internal vibrators. The 

external vibrators are more often used for pre-casting of thin in-
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situ sections of such shape and thickness that cannot be compacted by internal vibrators. 

 

6.8.3 Surface Vibrators: These are placed directly on the 

concrete mass and best suited for compaction of shallow elements 

and compaction of very dry mixes. The main application of this 

type of vibrator is in the compaction of small slabs, not exceeding 

150 mm in thickness, and patching and repair work of pavement 

slabs.  

 

6.9 U;wesfVd xqukbfVax@’kkWVØhV e’khu@Pneumatic Guniting/Shotcrete Machine: 

Guniting/Shotcreting is the process of conveying desired mixer 

of dry cement, sand and/ or aggregate under air pressure at high 

velocity with just sufficient quantity of water for hydration. 

Equipment consists of a twin chamber gun and a twin water 

tank and is powered by air motor. The material is deposited on 

the desired surface through a placing nozzle under compressed 

air. The applications of these machines are as under: 

  

 for sand blasting work by fitting on a sand blasting 

nozzle 

 for repair work of concrete structures of all kinds 

including reinforced concrete and stone floors damaged 

by fire, weathering or chemical attack  

 for repair of cracked walls, piles or beams of concrete (or 

reinforced concrete structures) and masonry 

 for production of thin walled structures like walls, dams, 

shells in conjunction with steel fibre or mesh wire 

 for production of watertight plaster for vessels, tunnels, 

dams etc.,  

 for repair of foundations and load bearing elements, repair of bridge section, fire-proofing 

of iron structures, consolidation and extension work in mining tunnels, etc.  

 

***
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lanHkZ@REFERANCE 
 

1 Compendium of Const. Equipments published by RDSO/Lucknow 

2 www.iricen.gov.in 

3 www.rdso.indianrailways.gov.in_76 

4 www.kappamachines.com 

5 http://www.hoshenlee.com/plastering_machine.html 

6 http://www.infrawindow.com/news/mechanised-construction-to-address-rising-labour-

cost_2705/ 

7 
http://articles.economictimes.indiatimes.com/2012-03-05/news/31124152_1_schwing-

stetter-construction-equipment-anand-sundaresan 

8 http://theconstructor.org/constrution/equipment/ 

9 http://www.theconstructionmachinery.com/ 

10 http://www.engineeringcivil.com/theory/construction-equipments/ 

11 
http://www.articlesbase.com/industrial-articles/construction-machines-names-and-

pictures-5420873.html 

12 http://catalogs.indiamart.com 

 

  

*** 
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  fVIi.kh@NOTES   
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xq.koRrk uhfr 
 

jsyksa esa ;k=h vkSj eky ;krk;kr dh c<rh ek¡x dks iwjk djus 

ds fy, xq.koRrk Áca/k Á.kkyh esa vuqla/kku] fMtkbuksa vkSj 

ekudksa esa mRd`"Vrk rFkk lrr~ lq/kkjksa ds ek/;e ls lkafof/kd 

vkSj fu;ked vis{kkvksa dks iwjk djrs gq, lqjf{kr] vk/kqfud vkSj 

fdQk;rh jsy izkS|ksfxdh dk fodkl djukA 
 

------------------------------------------------ 
 

QUALITY POLICY 
 

To develop safe, modern and cost effective 

Railway technology complying with Statutory and 

Regulatory requirements, through excellence in 

Research, Designs & Standards and Continual 

improvements in Quality Management System to 

cater to growing demand of passenger and freight 

traffic on the Railways. 
 

fMLDysej@Disclaimer 
 

The document prepared by CAMTECH is meant for the dissemination of the 

knowledge/ information mentioned herein to the field staff of Indian Railways. The 

contents of this handbook/booklet are only for guidance and not statutory. Most of the 

data & information contained herein in the form of numerical values are indicative 

and based on the tests/trials conducted by various agencies generally believed to be 

reliable.  While reasonable care and effort has been taken to ensure that information 

given is at the time believed to be fare and correct and opinion based thereupon are 

reasonable. Due to very nature of research it can not be represented that it is accurate 

or complete and it should not be relied upon as such. The reader/user is supposed to 

refer the relevant codes/ manuals available on the subject before actual 

implementation in the field.  
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gekjk mís’; 

 
 

vuqj{k.k iz©|©fxdh vkSj dk;Ziz.kkyh dks mUu;u djuk rFkk mRikndrk vkSj 

jsYos dh ifjlEifRr ,oa tu’kfDr ds fu"iknu esa lq/kkj djuk ftlls vUrfoZ"k;ksa 

esa fo’oluh;rk] mi;ksfxrk vkSj n{krk izkIr dh tk ldsA 

 

;fn vki bl lUnHkZ esa dksbZ fopkj vkSj lq>ko nsuk pkgrs gksa rks d`i;k gesa bl irs ij fy[ksa%  

 

lEidZ lw=  %  mi funs’kd ¼flfoy½ 

 

i=kpkj dk irk  %  Hkkjrh; jsy mPp vuqj{k.k izkS|ksfxdh dsUnz] 

Ekgkjktiqj] Xokfy;j ¼e-iz-½  

fiudksM - 474005 
 

VsyhQksu  % 0751&2470869 

 

QSDl   % 0751&2470841 

 

bZ&esy   % dircivilcamtech@gmail.com 

 

Our Objective 

 

To upgrade Maintenance Technologies and Methodologies and achieve 

improvement in productivity and performance of all Railway assets 

and manpower which inter-alia would cover Reliability, Availability, 

and Utilisation. 
 

If you have any suggestion & comments, please write to us: 
 

 Contact person : Dy. Director (Civil), 

  

Postal Address :  Indian Railway Centre for Advanced  

    Maintenance Technology, 

    Maharajpur, Gwalior (M.P.) 

    Pin code – 474 005 

  

Phone   : (0751) - 2470869 

  
Fax   : (0751) – 2470841 

 

Email   : dircivilcamtech@gmail.com 

 


