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Abstract 

A fixed concrete can pump over 100m³ per hour to the top of today's tallest high-rise 

buildings. As fast as two truck mixers can discharge in many ituations. In addition, the 

cranecan be hired to transport scaffolding, steelwork, formwork and all the other necessary 

building material to anywhere, rather than lifting buckets of concrete up and down. It can be 

used for manufacturing of pre-cast and tilt up panels, concrete formwork, slab 

construction,concrete paving and concrete sparing. This work represents new design and step 

by step calculations for stationary concrete pump (CP).  

 

 

Introduction  

Since the beginning of the last century, the increasing prevalence of concrete construction has 

meant ever larger quantities of concrete having to be placed on construction sites. The 

selection of pumping equipment used for this over the course of time went according to 

delivery range and delivery height, concrete amount, concrete consistency and component 

dimension. The growth of the different concrete delivery methods was often a reaction to the 

introduction of 

new types of concrete.[1]  

Karl Schlecht was diagnosed as KS to commercial enterprise partners and enterprise 

administration has mottos whose weight is concreted via his lifestyles experiences. If you 

want to be a successful entrepreneur, a distinct type of experience, you want perseverance 

and thecourage to take decisions primarily based on your expertise, even when if you do now 

not but have an overview of the remaining consequences. And, very importantly, if you head 

a company, you need to win over your employees as a leader. After their belief, it is a high 

degree of self-motivation on the part of good personnel that helps go the threshold isolating a 

low earnings organization from a high-yield company. [2]  

By the world document for concrete high-rise pumping (432 m) in the Spanish Pyrenees. 

Forthe first time in the records of concrete delivery, the pump pressures of one hundred 

seventy bar could be controlled carefully during the process. Through the format process, 

development and installation of the shipping line device including the cleaning station of the 

CPs used, the development site managers were able to be counted unquestioningly on the 

competence of Lettner and his team. [3]  

 

Assumptions and calculations  

Assume the height of building is 100 m , The density of concrete  𝜌=2500 kg/ 𝑚3 

The concrete flow rate is  𝑄=100 𝑚3
/ 𝑠. 

 

 For Concrete cylinder  

 

𝑄 = 100 𝑚3
/h𝑟  &  𝑃𝑚𝑎𝑥)𝑐𝑜𝑛𝑐  =70bar        𝑑𝑐𝑦𝑙)𝑐𝑜𝑛𝑐= 0.26𝑚    

 Max number of strokes =19/min, let the length of concrete cylinder =1.6 m, the material of 

concrete cylinder is gray cast iron, thickness of concrete cylinder =10mm. 

 

 

 

 

 

 



DOI : https://dx.doi.org/10.26808/rs.st.i9v2.04 

International Journal of Advanced Scientific and Technical Research                                           ISSN 2249-9954 

Available online on http://www.rspublication.com/ijst/index.html                 Issue 9 volume 2 March- April 2019 

©2019 RS Publication, rspublicationhouse@gmail.com Page 32 

 

By using Grashoff’s formula [8], [9]  

 
tH= 22 𝑚𝑚 

 

 For oil cylinder   

 

Assume  𝑃𝑚𝑎𝑥)𝑜𝑖𝑙   = 300bar , 𝑃𝐴𝑜𝑖𝑙 = 𝑃𝐴𝑐𝑜𝑛𝑐𝑟𝑒𝑡𝑒  

 

𝑑 𝑐𝑦𝑙)𝑜𝑖𝑙 = 0.14𝑚 , Thickness of  oil cylinder =17mm ,   𝑄𝑜𝑖𝑙= 27.5 𝑚3
/h𝑟  

 

By using Grashoff’s formula   

 
tH= 22 𝑚𝑚 

 

 For Connecting rod   

 

Assume material is nickel chromium steel  with  𝑺y = 𝟒𝟐𝟎 𝑴𝒑𝒂 , F = 371.65 KN 

 
rod diameter 50mm,  𝑳 𝒓𝒐𝒅= 𝟐. 𝟏𝟕 𝒎 

 

Check of buckling Take rod diameter = 100 mm.  

 

 For center placing boom 

 

Weight of pipe per unit length = 𝑨𝒑𝒊𝒑𝒆× 𝝆 𝒎𝒆𝒕𝒂𝒍 × 𝒈 

𝑾 𝒑𝒊𝒑𝒆 = 𝟏𝟕𝟗. 𝟐 𝑵 𝒎 

Concrete's weight per unit length  = 𝑨𝒑𝒊𝒑𝒆× 𝝆𝒄𝒐𝒏𝒄𝒓𝒆𝒕𝒆 × 𝒈 

𝑾𝒑𝒊𝒑𝒆 = 𝟒𝟑𝟑. 𝟓 𝑵 𝒎 

 

Metal of Part 1 is rubber ,L= 4m  &ρ=930 Kg/𝒎3 

𝑾𝟏= 𝑾𝒓𝒖𝒃𝒃𝒆𝒓+ 𝑾𝒄𝒐𝒏𝒄𝒓𝒆𝒕 

 

𝑾 𝟏= 𝟏𝟗𝟎𝟔 𝑵 

Metal of Part 2 is steel, L=6 m    

 

𝑾𝟐= 𝑾𝒑𝒊𝒑𝒆+ 𝑾𝒄𝒐𝒏𝒄𝒓𝒆𝒕 

𝑾𝟐= 𝟑𝟔𝟕𝟓. 𝟔 𝑵 
 

Check Bending, f.o.s = 2   & 𝑺𝒚= 𝟑𝟎𝟓 𝑴𝒑𝒂 

𝑫𝒑𝒊𝒑𝒆 = 𝟎. 𝟏𝟔 𝒎  & t = 5mm, I =7.32× 𝟏𝟎-𝟔 𝒎𝟒   
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 Part 3 hollow rectangular beam  

𝟑𝟎𝟎 × 𝟑𝟎𝟎 × 𝟏𝟔  𝒎𝒎 , L=8 m  & 𝑺𝒚= 𝟒𝟓𝟎 𝑴𝒑𝒂 

𝑾𝟑= 𝑾𝒄𝒐𝒄𝒓𝒆𝒕𝒆+ 𝑾𝒑𝒊𝒑𝒆 + 𝑾𝒃𝒆𝒂𝒎 

𝑾𝟑= 𝟏𝟓𝟓𝟕𝟒 𝑵 

𝑴2= 𝟏𝟐𝟗𝟒𝟎𝟔 𝑵. 𝒎 

Check Bending, f.o.s = 2, I =226×10
-6

m
4
 can be calculated by: 

 

 

 
Figure 1 bending check 

 

 Counter weight 

By using program sap 2000 for construction get the weight that achieve the balance in the 3 

cases equal 900 Kg.  

 

Hydraulic system simulations using automation studio  

 

Figure 2 shows the automation studio circuit diagram to present the operation   

 
Figure 2 hydraulic circuit of CP 

 

The hydraulic system of the CP consists of three separate circuits and although integrated, 

each is designed to perform a particular function within the operation of the CP. The three 

circuits used are :  

1- Main Pump Circuit (Controls operation of the hydraulic drive cylinders). 

2- S-Tube Shift Circuit (Controls operation of shifting the s-tube from one material cylinder 

to the other). 

3- Auxiliary Circuit. (Controls the operation of the agitator and other auxiliary equipment).  
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Main pump circuit   

The main hydraulic pump is a variable displacement axial piston pump of swashplate design. 

The pistons run along the swashplate which is able to being tilted. This tilting varies the angle 

of the swashplate and hence the stroke length of the pistons, which in turn changes the 

displacement of fluid. The larger the angle of the swashplate, the greater the flow of fluid.  

The angle of the swashplate will be varied according to the volume that works in conjunction 

with the load sense feature of this pump. The main hydraulic pump is driven directly by the 

engine or electric motor. When the engine is starting to operate, pump switched off and the 

volume control minimized, there is no demand placed on the pump. [6]  

 

S-Tube circuit   

As there is only one outlet related to the pumping material, this is needed to transfer the 

material from the material cylinder to the outlet and into the delivery line. To achieve this 

function, an S-tube is installed in the hopper. When the engine is running the hydraulic pump 

is operating, producing the oil flow which, without control, will return to the tank through the 

shift circuit. One section of a tandem pump is used to achieve the flow and pressure 

requirements of the shift circuit.   

 

S –tube circuit operational sequence  

In the operational sequence of the shift circuit with the engine at full RPM, the tandem pump 

is producing its rated displacement. The flow is discarded or directed again to the tank thru 

the solenoid cartridges of the s-tube circuit manifold. When the HORN/RESET resets, an 

electrical signal shut-down the solenoid valve or cartridges. A check valve retains the 

pressure in the swing circuit and prevents the fluid from going lower back into the pump line. 

  

In the primary pump circuit, the same signal is used to cross the s-tube so that its motion is 

synchronized with that of the hydraulic drive cylinder, and then it shifts the s-tube to the 

material cylinder which is equipped to lengthen (usual forward process). Otherwise, the 

electrical signal activates the solenoid coil of the directional valve, shifting the spool to the 

appropriate side while when the accumulator releases, the exhausted fluid flows through the 

directional valve and is directed to the appropriate side of the shift cylinder When the shift is 

made the accumulator is refilled immediately and the sequence starts all over again. 

 

Experimental work  

 Figure 3 represents the experimental setup of the CP which is developed in pharos 

university, Alexandria, Egypt. 

 
Figure 3 The model of stationary CP 
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Figure 4 Parts of hydraulic Cylinders 

 

Table 1. Parts of hydraulic Cylinders 
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Figure 5 Parts of the Hopper 

 

 

Table 2. Parts of the Hopper 

 

 



DOI : https://dx.doi.org/10.26808/rs.st.i9v2.04 

International Journal of Advanced Scientific and Technical Research                                           ISSN 2249-9954 

Available online on http://www.rspublication.com/ijst/index.html                 Issue 9 volume 2 March- April 2019 

©2019 RS Publication, rspublicationhouse@gmail.com Page 37 

 

 
Figure 6 Parts of the fixed boom 

 

Conclusion 

A new design for CP is stablished step by step using the design equation. Experimental setup 

is developed in pharos university as a small pilot ready to scale up in real application. This 

pump is ready to operate 100 m
3
 per hour of concrete needed for mega structure.  
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