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Prefabricated SYNTHESIS™ Systems for 
Precast Concrete Elements



From RAW MATERIAL 
to FINAL RODUCT

in a Single Production Line

SYNTHESIS™  TECHNOLOGY



Synthesis™ is a technology for 
prefabricating reinforcing steel for concrete 
in an industrial manner. 

It is a totally flexible (no minimum order 
requirements exist), fully industrial 
manufacturing technology utilizing 
minimum personnel.

It starts from raw material and ends with a 
final or semi-final product.

The technology consists of
- state-of-the-art machinery and
- sophisticated software.

What is Synthesis™ ?

3d Bent Mesh

Complex Stirrup Cage



INDUSTRIAL PREFABRICATION

Industrial Prefabrication expands the use of prefabrication to every 
construction project, including precast elements, achieving much better 

results in cost, time, quality and safety. 



PRECAST MARKET CHARACTERISTICS

✓ Exact replication of design

✓ High accuracy required in the reinforcement’s geometrical 
characteristics

✓ Flexibility 

✓ Timely supply

With its immense capabilities and just-in-time character, Synthesis™ 
provides a complete repertoire of prefabricated solutions to the precast 
market and successfully addresses all the above considerations



SYNTHESIS™ FEATURES – FLEXIBILITY



SYNTHESIS™ FEATURES – HIGH COMPLEXITY



SYNTHESIS™ FEATURES – MULTI-ASSEMBLY



A PRACTICALLY LIMITLESS LIBRARY OF PRODUCTS IS 
SUPPORTED BY THE MACHINE AND THE SOFTWARE

DESIGN SOFTWARE - SYNTHECAD



Design in SyntheCAD

Implementation in Synthesis

Design in SyntheCAD

Implementation in Synthesis

DESIGN SOFTWARE - SYNTHECAD



TECHNICAL BENEFITS - GEOMETRY

✓ Sides and angles 
exactly as designed 

✓ Required spacing 
always ensured

✓ Sturdy products

✓ Verticality and 
contact between 
transverse and 
longitudinal bars 
guaranteed



“The effect of the construction method of transverse reinforcement 
in the seismic response of reinforced concrete columns”

TECHNICAL BENEFITS - EXPERIMENT



TECHNICAL BENEFITS - EXPERIMENT

To investigate the seismic response of an RC vertical member 
by measuring its deformation capacity under cyclic loading. 

➢ 12 reinforced columns were tested

➢ The transverse reinforcement was N8, at 75mm spacings in 
the lap region and at 150mm in the remainder of the 
column.

➢ The longitudinal reinforcement was N20 

➢ The lap length was 1,0m (=50Nlongitudinal)

➢ The section under investigation was a 40cm x 40cm square 
column. 



TECHNICAL BENEFITS - EXPERIMENT



TECHNICAL BENEFITS - EXPERIMENT
The 4 prevailing methods of stirrup construction in Greece were chosen:

1. Stirrups derived by manual mesh bending (specimens D1)
2. SIDEFOR cages / industrially-made 3D cages (specimens D2)
3. Traditional stirrups “by hand” (specimens D3)
4. Spiral reinforcement (specimens D4)

The 2 first sets of specimens were subject to increasing cyclic loading 
with step of 5mm until collapse.

Axial load 
was stable
throughout 
the whole 
test (v-0.21-
0.26)



TECHNICAL BENEFITS - EXPERIMENT



TECHNICAL BENEFITS - EXPERIMENT
3rd set: 
The cycles of horizontal 
displacement were 
increasing with a 5mm step 
up to the displacement 
cycle of 30mm. 
Above that the horizontal 
displacement was 
increased with a 15mm step 
for each displacement 
level, the cycle was 
imposed 3 consecutive 
times. 



TECHNICAL BENEFITS - EXPERIMENT
Conclusions: 
1. In all 12 tests the transverse reinforcement 

never failed.

2. All specimens showed a similar seismic 
behavior, regardless of the different stirrup 
construction methods. Any difference between 
the force-displacement curves and the energy 
absorption curves were statistically 
insignificant.

3. The measured deformation capacity of the 
specimens was measured 25 to 30% more than 
the anticipated one, for all specimens.

Being fully industrial, SYNTHESIS™ technology 
always guarantees a constant behavior of its 
products, because it can replicate them at all 
times with the same level of accuracy



CROSS WIRE ORIENTATION 

➢ Cover is never 
encroached



DISTANCE BETWEEN WELDING AND BENDING

➢ Synthesis™:
Distance = 

C + PIND/2 + ø

Where C is parameterized 
in Synthesis™ Software.



HOOKS

Fully customizable by Synthesis™ software



TECHNICAL BENEFITS – PEREFECT GEOMETRY



FINANCIAL BENEFITS

LOW PRODUCTION COST

➢ Compact machine

➢ No semi-finished products

➢ Minimum personnel

➢ High output in tonnes/hr

LOW FIXING COST ORIGINATING FROM SYNTHESIS™

➢ Labour savings are achieved when compared to manually-tied steel 

OTHER SAVINGS

➢ Synthesis™ Software package saves detailing time and optimises facility 
operations



PRECAST MARKET EXAMPLES – BRIDGE BEAM



PRECAST MARKET EXAMPLES – BRIDGE BEAM



PRECAST MARKET EXAMPLES – BRIDGE BEAM



PRECAST MARKET EXAMPLES – BRIDGE BEAM



PRECAST MARKET EXAMPLES – BRIDGE BEAM



PRECAST MARKET EXAMPLES – BRIDGE BEAM



PRECAST MARKET EXAMPLES – STADIUM STAND



PRECAST MARKET EXAMPLES - WALL



PRECAST MARKET EXAMPLES - WALL



PRECAST MARKET EXAMPLES - WALL



PRECAST MARKET EXAMPLES - WALL



PRECAST MARKET EXAMPLES - WALL



PRECAST MARKET EXAMPLES - WALL



PRECAST MARKET EXAMPLES - WALL



PRECAST MARKET EXAMPLES - WALL



PRECAST MARKET EXAMPLES - WALL



PRECAST MARKET EXAMPLES - WALL



PRECAST MARKET EXAMPLES – BEAM SHELL



PRECAST MARKET EXAMPLES – RETAINING WALL



PRECAST MARKET EXAMPLES – RETAINING WALL



PRECAST MARKET EXAMPLES – RETAINING WALL



PRECAST MARKET EXAMPLES – RETAINING WALL



PRECAST MARKET EXAMPLES – RETAINING WALL



PRECAST MARKET EXAMPLES - COLUMN



PRECAST MARKET EXAMPLES - COLUMN



PRECAST MARKET EXAMPLES - DECK



80% Synthesis
20% Simple C&B
Easy Assembly

Top 3d Bent Mesh Bottom 3d Bent Mesh

Cage

PRECAST MARKET EXAMPLES - DECK



PRECAST MARKET EXAMPLES – SHELTER WALL



SYNOPSIS

➢ The need for higher productivity to reduce dependence on 

manual labor is becoming increasingly important across the 

whole construction market.

➢ Enhancing mechanization and best practices in the 

construction sector (including the precast sector) is more a 

necessity now than ever before. 

➢ Synthesis™ technology provides a breakthrough service to the 

precast market by introducing prefabrication solutions that 

offer technically and economically viable reinforcing 

alternatives to customers


