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Hydratation und Bindemittelgeflige von
Romanzementmorteln / Matrixmikrostruktur
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ROMAN CEMENT

Typical properties of RC-mortars

- Quick setting
- Yellowish to reddish color
- Good durability

- High strength / high porosity
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ROMAN CEMENT

Historical mortars / Compression strength
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Historical mortars / Open porosity
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Physico-mechanical properties of RC-mortars in average

-hard, brittle, porous mortars with high water uptake and high water vapour

permeability
Historical RC |Compression | Tensile Elasticity [Bulk Open Water WAC Water
mortars strength strength [ modulus [density porosity uptake vapour
permeabilty
(g/m2\h)  [10-20
(N/mm?) (N/mm?) [ (kN/mm?) |(g/cm3) (% V) (% M)
(kg/m?sPa)
RC render 56.8 1.6+0.8(?)| 114 1.47 37.1 25.0 12.75 4
RC cast 47.9+2.5 2.0£0.7 | 18.2+1.7 1.62 30.7x2.1 18.6+1.7 7.0+£0.7 3
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Historical RC-mortar

Variation in microstructure — different morphology of hydration products,

dense and porous areas
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RO-HI-WI-KD-A,

Lime mortar, Ephesos Kulissendepot, Vienna (1870), rendering
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Historical mortar

Variation in microstructure — different morfology of hydration
products, dense and porous areas
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HV spol mag o WD | det| HFW -
10.00 KV 3.0 30 000 x 10.0 mm ETD 8.53 pm RO-HI-WI-KD-A

? _L__ _II_ s e Y
pot mag © WD det HFW
20.00 kV 6.0 10 000 x/10.1 mm ETD 25.6 um RO-HI-WI-KD-,

Kulissendepot, Vienna (1870), rendering
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Historical mortar

Variation in microstructure — different morfology of hydration
products, dense and porous areas

4 pm
RO-HI-WI-FD-8

0 % 140 2mm ETDE.S3 um

Kulissendepot, Vienna (1870), rendering

Romanzement — Geschichte, Eigenschaften und Anwendungsmdglichkeiten Freiburg, 19-01-2012



Historical mortar

Sulphation on surface — densification of matrix microstructure

CYOE TP N R Sl g Y BT
HV  spot mag WD det HFW
10.00 kV 3.0 10 000 x 10.3 mm ETD 25.6 um RO-HI-WI-KD-A

Matrix without sulphation High sulphation of the matrix
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Historical mortar

Comparison of microstructure — RC and PC-mortar

TN P A ‘ . X
spot mag WD det HFW —_— —_— wh
10.00 kV 3.0 10 000 x 10.3 mm ETD 25.6 pm RO-HI-WI-KD-A ] 1% 10.7 mm|ETD

Kulissendepot, Vienna (1870), rendering PC-mortar, Mauzoleum Hinze, Frauendorf, Germany
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Historical mortar

Comparison of microstructure — RC and PC-mortar

- TSR
WD  det HFW
10.00 kV 3.0 10 000 x 10.3 mm ETD 25.6 pm RO-HI-WI-KD-A

Kulissendepot, Vienna (1870), rendering PC-mortar, Mauzoleum Hinze, Frauendorf, Germany
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Recently produced mortar

Comparison of matrix-microstructure of different RC binder, early hydration (2 days)

- all four binders very similar structures
of their 2 day-hydrates

- highly porous matrix - mainly platy,
partly needle-like compounds
(characteristic microstructure for the
early age Roman cement matrix)

VP, mortar 4, fyr
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Recently produced mortar — deactivated RC

Development on microstructure of DARC-mortar cured in Wet condltlons

Deact
Storage | Retarde
Wate Time

Gartena 1:2 10% 30 min 0.675 1 min 0.15 0.95 0.52 3.23
u

7.54
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Recently produced mortar

Pore structure — basically three types of pores

.Matrix“ pores — mainly in LAIr-void“ pores  — mainly in  Air bubbles — up to 500 pum
the range of 0,1 — 0,5 um the range of 1 — 5 um
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Conclusion

- correlation of matrix structure and the
RC-mortar properties

- In historical and recent RC card-house
structure of the matrix

- different RC-binder — similar matrix and
morphology of hydration products

- densification of the matrix during the
hydration

- loss of card-house structure during the
hydration in wet conditions
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