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Design of Three Directional Dumping Trailers 
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Abstract - By observing the older dumper or tipper trailers, themajordifficulty is, unloading the 

constructionmaterials. Ourresearch in the several building sites, uncovered the fact that 

thematerialswereunloadedfromthetrailerinthemostdifficultwaypossible. Traditional trailers dump 

materials just one way that isat the posterior of the vehicle. It is hard to empty the materials inlittle 

minimized roads and little streets. In our task, these arecorrected to empty the trailer on the whole three 

sides by usinghydraulics.Thehydraulicpumpisconnectedtointernalcombustion engine, with the help of 

engine power, the workingfluid were pressurized. This compressed fluid is utilized to enactthe 

chamber, when the valve is turned on. By this project work, itissimpleforthedriver toemptythedumping 

trailerand itdecreasestheenergyandtime. 
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I. INTRODUCTION 

A Dumper trailer is a vehicle which is intended 

forconveyingmassmaterials,regularlyonconstructiondestinationsanddevelopmentworks.Theyarenormall

ydiesel-poweredvehicleswhichcanpullanassortmentofitemsincludingrock,grain,sand,compost,   

substantial   rocksetc.In1896, Thornycroft built up a tipper mechanism which isfittedto a steam dust-

truck. Inthe UnitedStates, the firstmechanized dump trucks were designed by small hardwarefirms, for 

example, the Fruehauf Trailer Partnership, A traileris an essential component of any construction 

project, and itsfunction is critical to the success of any construction site. Thematerial must be loaded, 

handled, stacked, transported, andunloaded correctly. Materials are loaded onto a dumper 

andtransportedtotheappropriatevenue,inwhichtheyareunloaded. An typical dump trailer has an open-

box bed that ispivoted at the back and outfitted with pressure-driven rams 

toraisethefront,allowingthematerialstobeplaced("unloaded")behindthetruck,onthefieldatthepointoftransp

ort.Themajorproblems here are the asymmetry of the site with the totallystacked dumper, which causes 

the trailer to take a long time tosettle to better coordinate the materials and transportation 

timetoarriveatitsplace. 

A. Early Dumpers 

Forunloading,the earliest modelsof truck-mounteddumpbodies relied on the standard of gravity. The 

unloader bodypivots off center and is secured in place when it is level. Thebody would dump to the 

back side if the lock was opened. hetechnological advancementof dump trucks had reacheditspinnacle 

by the 1940s. By the 1950s, base dump trucks hadtaken over the earthmoving industry in the United 

States. Asthe company moved away from relying on rail to transportmaterials,the needforlocally 

distributedconstructionsitetippers became apparent Faun manufactured one of the heavy-duty dump 

trucks at the time. The truck, which had a 180-horsepower engine, could handle up to 20 tonnes. 

Because oftheir width and axle weights, the dump trucks were classifiedasoff-highway 

dumptrucks.WhenRobertT.Mawhinneyhooked a dump box to a level bed truck in Holy Person 
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John,New Brunswick in 1920, the dump truck was born. A winchwas connected to a linkage that took 

care of an over sheave(pulley) mounted on a mast behind the cab as the lifting unit.The connection was 

attached to the lower front finish of thewooden dump box, which was linked to the back of the 

truckoutlinebyarotate.Toliftandlowerthecontainer,theoperatorused a wrench. Today, almost all dump 

trucks are operated byhydraulics, and they come in a variety of configurations, eachbuilttocarry 

outaparticularfunctioninthe constructionmaterialsupplychain. 

II. METHODOLOGY 

 

 

 

Fig.1Methodology 

 

 Problemhasbeenidentified;themainobjectiveofthisprojectistoincreaseefficiencyofunloadingofmater

ials incompactarea. 

 Studiedabouttheconceptsanddrawbacksfromprevious paper. 

 Design and calculation of the idea, and analysis theidea. 

 Conclusion and futureworks 

Initially the volume of dumper has been fixed, andthen calculatedthecylindercapacity,fluidflowrate,etc. 

 

2) Reservoir 

The hydraulic reservoir is a storage compartment forunpressurized fluids, which is necessary to supply 

the system,aswellasareservetocoveranyspillsorconvectionlosses. 

 

III. EXPERIMENTALSETUP 

A. HydraulicSystem 

Hydraulicsisthestudyoffluids,thefunctionoffluids, 

 

 

 

 

 

 

 

3) Pump 

Fig.4Reservoir 

and behaviours of the fluid. Hydraulics systems work on thepascal’s law, as pressure is applied to a 

fluid enclosed in alimitedspace,thepressureisdistributedinalldirectionswithout decreasing areas, from 

computing peripherals (discdrives, printers), hand-held control devices, and 

automobilesrangingfrommodelplanestoautomobiles.Mechanical energy is converted into hydraulic 

energyusing a hydraulic pump (hydrostatic energy for example 

flow,pressure).ThesepumpsaredrivenbyICenginesandpressurizethefluidswhichisstoredinreservoir. 
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Fig.2 HydraulicSystemArrangements 

 

4) Valves 

 

 

 

 

 

 

 

Fig.5Hydraulicpump 

 

 

B. Componentsofhydraulicsystem 

1)Cylinder 

Cylinderusedtorisethetrailerwithhelpofpressurized fluid. Double acting cylinders are used for 

betterefficiency. Fluids push on one side of the piston rod, and pullsoutinanothersideofthepistonrod. 

 

 

 

Fig.3Doubleactinghydrauliccylinder 

Thevalvesinthehydraulicsystemaremanipulatedfunctions of the system and directs the flow of liquid. 

Valvesdecides thedirectionoffluid. 

5)Fluids 

A hydraulicfluid or hydraulicliquid playsamajorroleintransferringpowerin 

hydraulicmachinery.Theessentialfunctionofahydraulicfluidistopassthepower. 

C. Hinge Joints 
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Hinge joints are pivoted joints. Six hinges are used,two hinges are placed on each side. Other two 

hinges on backside. 

 

Fig.6 HingeJoints 

 

For backside dumping of material, rear two pins arelocked, other four pins are unlocked. right side 

dumping ofmaterial, right side two pins are locked, other four pins 

areunlocked.Sameasforleftsidedumping.Pinsareinsertortakeoutmanually. 

 

IV. ResultANDDISCUSSION 

 

A. STROKE LENGTH 

Thestrokeisthemeasureofpistonrodtravelfromtopofthecylindertothebottomofthecylinder. 

 

 

 

 

 

Fig.7Sidedumping 

 

Tocalculate,hydrauliccylinder'sstrokelength(Ls)=sin(𝛼)×(b) 

StrokeLength(Ls)=Sin(45˚)×(1430/2) 

=505.58mm 

Thehydrauliccylinder’sstrokelengthforsidetippingis505.58mm. 

Andforrear tipping,Strokelengthis, 

StrokeLength(Lr)=Sin (45˚)×(2140/2) 
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=756.60mm 

Thestrokelengthofthehydrauliccylinderforreartippingis756.60mm 

 

B. BOREDIAMETER 

The bore size decides how much force the 

cylinderproduces.Greaterboresizescreatemorepower,andfurthermoremovementoffluidismoregradually.

Modestboresizes arequickerandgenerateweakforce. 

 

Fig.8Borediameter 

 

Take into consideration that, the maximum workingpressure is 3000 Psi (20.68 N/mm
2
) owing to the 

limitations ofalargenumberofhydraulicvalves 

P=𝐹/𝐴 

20.68= ((1500+144.92)× 9.81)/(𝜋4×𝑑2
) 

20.68=16136.66/(𝜋/4×𝑑2
) 

d=31.52mm 

Selectingdiameterof40mmfromhydrauliccylinder. 

 

C. WORKINGPRESSURE 

Workingpressure"ischaracterizedasthepressurethata line, tubing, or other part is under during standard 

workingprocedures. 

P=𝐹/𝐴 

P = (16136.66) / (π/ 4 × (40)
2
)P=12.84≅13N/mm

2
 

Theworkingpressureinthelineis13N/mm
3
 

 

 

D. DISCHARGEOFOIL 

The amount of fluid flowing through a given cross -section area per unit time which is defined as the 

volume flowrateQofafluid. 

 

Fig.9Fluidflowinline 

First calculatingspeedofthefluidflow, 

Speed = (Maximum Stroke of hydraulic cylinder) /(Maximumevacuationtime) 

=505.58/2 

=252.79mm/minRateofDischargeQ=A×V 
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Q=π/4×(40)
2
×252.79 

Q=317.66×10
3
mm

3
/min 

 

 

E. DESIGNLength: 2140 mmWidth: 1430 mmHeight:290mm 

PayLoadonTrailer=1000Kg 

Capacityfordesignconsideringoverloading=1500Kg 

 

Fig.10CADModelofthetrailer 

V. CONCLUSION 

Fromourcalculationwehaveattainedexpectedresults. Unloading operations can be carried out without 

muchtrouble with the aid of a working analysis and a hydraulicsystem. This mechanism is applicable 

not only to dumpingtrucks,butalsotoawidevarietyofmanufacturingindustries. 

 Easytomovethematerialseffectively:Thus,itbecomeeasytoperform. 

 Easeofuseintightspaces:wherereversingandturningthevehicleisdifficult. 

 Accommodatewhenworkingonthedamsite. 

We had no trouble unloading the materials. Problemsthat emerged during the trolley's unloading in 

sensitive 

areaswillberesolved.Asaresult,thetotaltimeandfuelconsumptionforunloadingthetrailerisdecreased.Three

-Directional dumping trailer can be helpful for site 

construction,garbagecollector,farmersaswellfordumpinggravel,sandetc.Constructionworknecessitatesrel

iableanduser-friendlyequipment, resulting in a rise in the use of three-way dumpingtrailers. 
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