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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

j\

“Source

Challenges Concrete Admixtures Case Study

Source: www.elematic.com . Source: Sika

Opportunities/Solutions
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

Sika® is a globally active company Origin in the improvement of Process additives SikaPaver®
specialty chemicals concrete quality application field small precast
Full range supplier Developing, producing and selling elements industry
concrete admixtures Improve production and
L performance

Profitability | of semi-dry Economic and efficient application Central R&D Laboratory in
Reputation = concrete industry of SikaPaver®-Products Leimen/Germany
Good concrete composition Optimization of the various semi-

dry concrete technologies

BUILDING TRUST A
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

Jorg M. Schrabback
Dipl.-Ing. (FH) / civil engineer

since 1994 concrete technologist
with focus on optimization and
consulting of semi-dry concrete and
the required admixtures.

1999 to 2015 internationally active
with focus on precast concrete
products and cement technology.

Extensive practical experience led to Sika Deutschland GmbH
intensification of research regarding
mold filling behavior, compaction Peter-Schuhmacher-Strasse 8
and durability of semi-dry concrete 69181 Leimen
since 2016. Germany

Phone: +49 6224 988 528
Responsibility: Germany Mobile: +49 172 240 29 95

Hobby: Support International schrabback.jore@de.sika.com

www.sika.de
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SOCIETY, ENVIRONMENT & ECONOMY

FUTURE CHALLENGES

J

Carbon Neutrality

= Cement production efficiency
= Alternative binder systems
= Clinker reduction in concrete

!

Resource Efficiency

* Increased recycling rate
= Renewable raw materials
= Enhanced service life

!

Productivity Increase

= Automation & Digitalization
= Prefabrication
= Modular construction

)
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

24.3.2022

Source: www.elematic.com ./}
a2

IPHA Online Seminar - Process and Quality Optimization of Semi-Dry Concrete

Fast extrusion

Intensive compaction

Smooth surface & flank finish
Shape keeping/ green strength

Strength development

)
BUILDING TRUST A



PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

O -

Mixing . —~- £ "mr @

HGBART]

Source: Sika

Storage

Source: Sika
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE
MAIN INFLUENCING FACTORS

Finer Sieve Grading
= Higher water demand
= Weaker Compaction

Compaction

NEYE
Grading

Coarser Sieve Grading
* Lower water demand

= Stronger Compaction Water

Content

®
BUILDING TRUST A
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE
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0,9
0,8
0,7
0,6
0,5 N
0,4
0,3
0,2
0,1

0,0
0,32

10 24.3.2022

Pore content [Vol.-%]
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IPHA Online Seminar - Process and Quality Optimization of Semi-Dry Concrete

Needed for early- and final-strength:
High compaction (less pores)

Sufficient water (hydration)

Needed for fast extrusion:
High water content (lubricant film)

High green strength (resistance against deformation)

- Compromise between fast compaction (high w/c) and

0,44 .
high green strength (low w/c)



PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

Filling of mold (e.g. paver) Compaction of semi-dry concrete
ca. 2 seconds ca. 3 seconds
up to 40 individual chambers vibration and pressure

filling cart (frame)

Dryer concrete = more even Higher moisture = faster compaction
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

good compaction
= less ICT-cycles [-]

0
===
-
s g 30
PR
y
/’O
/
7 90
/
J O
/ 120 : &
/ % R ; Source: Sika
/ ;
7, o 150 .y )
/ »@ranularity” - Method to test material flow
3 180 Dry flowing behavior
good compaction and . -
hydration = higher w/c Increasingly critical w/c Transport silo - flllmg chart
210

Even concrete distribution across the mould
(horizontal & vertical)

A
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

= more even Material distribution
ST oy - "}\' IRD 3 2] < - -

More even Flanks
Base mix side i i
SikaPaver HC-218

More even Structure mmp higher strength!
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

SikaPaver HC-218 has been optimized for a dosage of
0.3 M.-% of Binder (C + FA)

s ~26% improved Filling
25 ot {mp | R Dot el o ] o oy = e Positive performance at > 30 different cements
10 Portland CEM 142,5R-CEM 52,5 N/R

0 Blast furnace slag CEM II/A-S42,5R/52,5R

SR S S S S S S N R R R RN S N SRR SUE SUE UL SR

Limestone CEM I/A-LL 42,5R und B-LL 52,5
NN NN OO C N
FEEESTE T S\EEee Fly ash CEM II/A-V 52,5 N
Composite CEM A/M (S-LL) 52,5 R, B/M (S-LL) 42,5R
55 5 52
50 ) 0 . .
s ~20% easier Compaction Many influencing factors
35 30 . . . .
O T A 25 Main criteria fineness (PSD)
19

TR B B h Ew R TR R R Em R R RGeS R eEch il | Largest grain size should be small => good cement for
's easy compactable and granular semi-dry concretes

T A XA P P AR DA A R P
R A L A L S R A G c)”‘\é”;\@‘%@‘%@‘@”
NIRRT ST SR SO ING T I SN R\ 2 WS DO S
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®
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

SikaPaver® HC-339
for Pre-stressed Hollow Core Slabs Production :

v More environmentally friendly mix designs
(cement and aggregate optimization)

Better compaction (higher density)
Smooth flanks
Faster casting

Increased early compressive strengths

SN N NN

Cutting of tendons earlier

Development Target

Source: Sika

®
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE
DEVELOPMENT OF TAILOR-MADE SOLUTION

|CT_compaction Cycles [_] Compaction aids have a
Significant effect on the

35
31 Compactability (vibro-press)

20 SikaPaver HC-339

-900 _200 acts especially good in
25 29% 9 case of more vibration
20

-43% -76%

15
10
5 L
0

only ICT Vibration + ICT
= Blank  ®0,3% SikaPaver HC-160 ™ 0,3% SikaPaver HC-339

®
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

CASE STUDY
in Pre-stressed Hollow Core Slabs Production :

Challenge: Replace river sand by crushed sand
Field Test Results:

Fresh concrete showed a dryer appearance

More intensive compaction & smooth flanks

Improved shape keeping of the elements

Plant operator called SikaPaver HC-339
a “magic product”

Plant Experience
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PROCESS AND QUALITY OPTIMIZATION OF SEMI-DRY CONCRETE

= Solutions can be found, if we understand the
technical background of the challenges

= Sieve grading optimization leads to process
improvements

= Water is a critical point when targeting higher
green strength

= Higher Granularity (dry flow behavior of
concrete) leads to more even concrete
distribution and easier compaction

= SikaPaver admixtures can improve granularity
and compaction

= SikaPaver HC-339 improves process and quality
of pre-stressed Hollow Core Slabs and enables
LS more environmentally friendly mix designs

®
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