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Injection and high-performance concrete
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Injection and high-performance concrete

Challenges

Laminating?
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Injection and high-performance concrete

Challenges

Pouring?

Injection!
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Case studies HTWK Leipzig 8
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Current project HTWK Leipzig

Adapter concept

source: Strobot

Tasks:
/ ZI M Supported by: = flexibility (geometry)
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Innovationsprogramm and Enesgy = filling control with

Mittelstand sensor system

on thebasis of a decison (pressure, temperature)
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Current project HTWK Leipzig 10

Fibres
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Test setup

11

‘Mixture MO0

Diise = 2 M,
|t = 30 min

Fibres
PVA, F1, F2,

//d = 55..77

|

Dosages

f =0.17...0.66 vol.—%

0.17 vol.—% 0.17 vol.—% 0.66 vol.—%
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Test setup 13

Sliper Hagermann cone  Mortar prisms
[ Tests
p - Q a, b Pd, fetks ek
Fresh concrete Hardened concrete

[ Time ] [ t = 15,30 and 45 min ] [t = 7,14 and 28d]

[ Dosage ] [ f = 0,0.17,0.25,0.33 and 0.66 vol.—% ]
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Rheology 15

Sliper Hagermann cone

Tests
P T Qa a, b SF
Fresh concrete
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Rheology
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SLIPER - measurements

sample

to position start

pressure sensor
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pressure p [kPa]

distance s [mm]

acrylic glass
(slideable)
d =126 mm

handles

position: end of measurement
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Rheology
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p-Q curves

Pumping pressure p [kPal]

Flow rate Q [m3/h]
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Rheology
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Rheology
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Rheology 20

Sliper Hagermann cone

Tests
P T Qa a, b SF
Fresh concrete
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Rheology
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a, b, I'c
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Rheology 22

a, b, I'p
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Rheology 23
a, b, I'c
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Rheology 24

Dosage f = 0,0.17,0.25,0.33 and 0.66 vol.—%
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Rheology

25

Fibre dosage
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Rheology 26

Fibre dosage
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Conclusion 27

Fibres

— influence on rheology and hardened concrete properties

- F2 (I/d = 77): Homogenization of rheology and better workability, decrease of
hardened concrete properties

— interaction with ability to form lubricating layer

— smaller influences on needed pumping pressure, but on workability/injectability

Proposals for injectability

— mix design (V,,/V;) = 0.35...0.39

— rheological parameters:
a(=r,)=0...100 Pa b(=u)=0...190 Pa-h/m3 SF =250 mm
f=0.25 ... 0.33 vol.-% PVA fibres (I/d =55 ... 77)
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The art challenges the technology, and the technology
inspires the art.

- John Lasseter
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