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Strength Concrete,
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Prof. Dr.-Ing. Ulrich Diederichs
University Rostock- VUT Brno

\IAT

- - T

&




Survey
1. Introduction

2. High Strength Concrete

3. Ultra High Strength Concrete




Kinds of Concrete

A Fresh concrete, young concrete, hardened concrete
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Ain-situ concrete, precast concrete

Aprestressed concret

A pavement concrete, vacuum concrete, sub concrete, mass concrete,




Development of Concrete Strength Classes

| Entwucklung der Betonfest:gke:ten_* - Typische Betonausgangsstoffe
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DEUTSCHER AUSSCHUSS FUR STAHLBETON

Guideline
AHi gh Str
DAfStb-Richtlinie Concret ¢

fiir hochfesten Beton

65024

Ergiinzung zu DIN 1045/07.88
fur die Festigkeitsklassen B65 bis B 115

August 1995

Strength class fo oy ek cube
[ N/ mm|] ][ N/ mm)]

C 55/67 55 67
C 60/75 60 75

C 70/85 70 85
C 80/95 80 95
C 90/105 90 105
C 1607115 (0[0) 115

Verkaul durch den Beuth Verlag GmbH, Berdin und Kiln  Vertriebs-Nummer




Composition of High Strength Concrete (1)

ADbysq =75 N12, 5 N/ mm)]

- 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/ mj

-wlc-ratio = 0,3 e 0,4; super pl ast

A b, =100 N12, 5 N/ mm)]

- aggregates with high strength (crushed stones, glacial segments)
- cements of strength classes 32,5 to 42,5
-cement contents: 400 ¢é 580 kg/ mj

-wlc-ratio = 0,25 é 0,3; super pl a:
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Composition of High Strength Concrete (2)

A by =125 N12, 5 N/ mm]|
- particular selection of concrete aggregates

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

-cement contents: 450 e 580 kg/n
-wlc-ratio = 0,20 ¢é 0,25; high dos




Aggregates

Aconcrete strength classes up t
normal aggregates are sufficient

Aconcrete strength classes > 12
with high grain strength is necessary, e.g. crushed basalt,
diabase, porphyr




Cement

A generally no limitations

A advantageous: - cements with high end strength

- high concentration of C;S, little C;A




Concrete admixtures

Super plasticizers

A reduction of the w/c -ratio

A improvement of the workability




Silicafume (also called : microsilica )

A powder or suspension(solid content 50 %)
A specificsurface:. 180 000 é 250 000 cm] /g

A filler effect

A puzzolanic effect




Abbindeverhalten . Abbiﬁdeverhalten,'
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Normalbeton o
Bruchbtldschema
(w/z-Wert ca. 0 50) |

Schwachstelle: Schwachstelle:

Mortelmatrix : i L Zuschlag




Mechanical characteristics
Modulus of elasticity:

35.000 e 50.00

Zylinderdruckfestigkeit [N/mm?]

tensile strength:
4 é 6 N/ mm]j

lateral strain:

0,16 e 0, 2

creep:

<< than normal concrete

durability:

better than normal concrete
stress -strain -relationship

SUPMAT-Summer SchoeVUT Brno
- 18th- 22th June 2012



Fields of application for high strength concrete

A by bis 80 N/ mmj
Offshore-buildings (Norway)
channel, bridge- und high rise buildings (France)
bridge decks, arch bridge (Germany)

reactor containments (Germany, France)

A Dby bis 100 N/ mm]
road pavements (Norway)
pre-cast tunnel elements (Japan)
columns of high rise buildings (Germany)

pre-cast segment elements (Finland, Sweden)

Abygbis 120 N/ mmj]

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

Fire Behaviour!
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