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 1684 Laboratory projects since 2011 

 44 Laboratory projects in Asia 2011 
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TESTING Bluhm & Feuerherdt Customers & Partners 

 Global frame contract  Heidelberger Cement 

 Global frame contract BASF  

 Project Contracts with Grace, Fosroc, Lafarge, Wacker, 

Cemex, Eurocem, Indocement  

 Universities, institutions who are experts in the fields of 

cement & concrete specialized in research and 

development as well as quality control experts 
 

 

 

  

 



5 

Fiber reinforced concrete test plants 
LTA Singapore Metro Project 
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Singapore` 

 City state, since 9.August 1965 independent 

 Population 5.6 Mil. (1881 = 173’000) 

 Extremely high investments in the infrastructure 

 55% of the population are using the public transportation [PT]  

 Government target for 2030 are 75% [PT] 

 1987 Metro operation started with 6km metro network 

 Since 2014 are 112km under operation 

 Until 2030 are 170km of additional tunnels 
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From conventional reinforced to fiber reinforced 
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Requirements Regarding the Mixer 

 Calibratable ultrafine load cell 

 Integrated automatic sand dosing system 

 Full automatic water dosing system  

 Additive dosing system for a maximum grain size of up to 

4 mm 
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Requirements Regarding the Mixer 

Bowl 

Power 
supply 

Water dosing 
pump 

Water tank 

Tankadapter 
with level control Water pump 

supply 

Pressure pipe 

Direct injection 
protection valve  

Bowl lifter 

Controller Unit 

USB-Port 

Start-Button 

Emergency Stop 

 

Auto sand feeder 

Additives feeder 

Control cable port 
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Requirements Regarding the Mixer 

 Construction materials research required specified higher 

demands to the torque mixer 

 Resistance can be recorded permanent during the mixing 

 The control unit comprises a programmable logic controller 

 Supply individual water amount at any stage  
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Fundamentals of Mixture Proportioning 
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Mix Design by Okamura‘s Method 

 Step 1-5: Content of air, 

coarse aggregate, fine 

aggregate and cement 

paste 

 Step 6: Water demand 

of the binder 

 Step 7: Mortar tests 

 Step 8: Mixing of 

concrete and adaption of 

the superplasticizer 

content 
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Mix Design Based on the Water Demands of the 

Raw Materials (Marquardt) 

• Cement and additives: 

Determination as a function 

of the power consumption 

• Aggregate: Centrifugation + 

correction factor 

 Sum of the individual water 

demands yields the 

optimum water content 

during concrete production 
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Mix Design Using Concrete-Like Mortar 

(Schwartzentruber/Catherine) 

450 kg 
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700 kg 

 

 

761,67 kg 

8/16 2/8 0/2 

Concrete: 

 

Concrete-Like 

Mortar: 

 Water demand and fluidity of concrete-like mortar and 

concrete are comparable 
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Determining the Water Demand as a Function of the 

Superplasticizer Content 
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Rheological Properties of the Mortar 
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Summary 

 The laboratory mortar mixer combines mixing and 

measuring 

 Measuring the torque allows to determine the optimal water 

content during concrete production 

 Water content depends on particle size distribution as well 

as superplasticizer content 

 Transition to a different mixer or from mortar to concrete 

requires nonetheless certain adjustments 
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Thank You! Danke!  

Hans-Heinrich Reuter 

TESTING Bluhm & Feuerherdt 

h.reuter@testing.de, +49 176 1500 10 72 


