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Kinds of Concrete  

ÅFresh concrete, young concrete, hardened concrete 

ÅLightweight, ordinary and heavyweigth concrete  

Åsite-mixed concrete, ready-mixed concrete 

Åin-situ concrete, precast concrete  

Åprestressed concrete, flowing concrete, pumped concrete é 

Åpavement concrete, vacuum concrete, sub concrete, mass concrete, 

steel fiber concrete, shotcrete, underwater concrete, reactor concrete, 

é 

ÅHigh Strength Concrete  

ÅUltra High Strength Concrete  

ÅSelf Compacting Concrete  

ÅLunar concrete  SUPMAT-Summer School-VUT Brno 
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Development of Concrete Strength Classes  
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TROLL 

 C 85 ï 234.000 mį 
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l. o.: high rise building ĂTrianonñ, 
 Frankfurt/Main, C 85, 186 m 

r. o.:  high rise building ĂSouth Wacker 
 Driveñ, Chicago/USA, 292 m, highest 
 concrete building in the world in 2000  

l. u.: administration building ĂDegenoñ, 
 Eschborn near Frankfurt/Main, C 105  

SUPMAT-Summer School-VUT Brno 

- 18th - 22th June 2012 



Strength class fck,cyl 
[N/mmĮ] 

fck,cube 

[N/mmĮ] 

C 55/67 
C 60/75 
C 70/85 
C 80/95 
C 90/105 
C 100/115 

55 
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Guideline  
ĂHigh Strength 
Concreteñ 
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Composition of High Strength Concrete (1)  

Å bw,28d  = 75 Ñ 12,5 N/mmĮ 

 -  no high requirements for the aggregates     
   (light weight aggregates, smooth ground river gravel may be used)  

 -  common cements with strength class 32,5 may be used 

 -  cement contents: 290 é 450 kg/mį 

 -  w/c-ratio = 0,3 é 0,4; super plasticizer is necessary 

Å  bw,28d  = 100 Ñ 12,5 N/mmĮ 

 -  aggregates with high strength (crushed stones, glacial segments) 

 -  cements of strength classes 32,5 to 42,5 

 - cement contents: 400 é 580 kg/mį 

 -  w/c-ratio = 0,25 é 0,3; super plasticizer is necessary 
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Composition of High Strength Concrete (2)  

Å bw,28d  = 125 Ñ 12,5 N/mmĮ 

 -  particular selection of concrete aggregates 

 -  cements of high strength classes 42,5 bis 52,5 

 -   cement contents: 450 é 580 kg/mį 

 -  w/c-ratio = 0,20 é 0,25; high dosage of super plasticizer 

 -  addition of finely dispersed siliceous acid (silica fume, microsilica) 

 - high mix intensity  

SUPMAT-Summer School-VUT Brno 

- 18th - 22th June 2012 



Aggregates  

 

Å  concrete strength classes up to 120 N/mmĮ: usually  
 normal aggregates are sufficient 

Å  concrete strength classes > 120 N/mmĮ: crushed material 
 with high grain strength is necessary, e.g. crushed basalt, 
 diabase, porphyr 

Å  compact corn form, rough surface 

Å  low water absorption ­ grading line A é B, maximum 
 aggregate size e. g. 16 mm, low amount of fines  
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Cement  

Å  generally no limitations 

Å  advantageous:  - cements with high end strength  

       - high concentration of C3S, little C3A 
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Concrete admixtures  

Super plasticizers  

Å  reduction of the w/c -ratio 

Å  improvement of the workability  

retarders  

Å  delayed setting 

Å extension of working time  
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Silicafume  (also called : microsilica )  

Å  powder or suspension (solid content 50 %)  

Å  specific surface: 180 000 é 250 000 cmĮ/g 

Å  filler effect 

Å  puzzolanic effect 

Åimprovement of the bond between aggregate and cement paste 

addition: max. 11 % of the cement content to guarantee the  

Å  alkalinity and corrosion protection 
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Mechanical characteristics  

stress -strain -relationship  

Modulus of elasticity:   

35.000 é 50.000 N/mmĮ 

tensile strength:   

4 é 6 N/mmĮ 

lateral strain:   

0,16 é 0,2 

creep:   

<< than normal concrete  

durability:  

better than normal concrete  
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Fields of application for high strength concrete  

Å bw,28d  bis 80 N/mmĮ 

 Offshore-buildings (Norway) 

 channel-, bridge- und high rise buildings (France) 

 bridge decks, arch bridge (Germany) 

 reactor containments (Germany, France) 

Å  bw,28d  bis 100 N/mmĮ 

 road pavements (Norway) 

 pre-cast tunnel elements (Japan) 

 columns of high rise buildings (Germany) 

 pre-cast segment elements (Finland, Sweden) 

Å  bw,28d  bis 120 N/mmĮ 

 columns in the basement of high-rise buildings (USA) 
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Problem:  

Fire Behaviour!  
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