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SUPERABSORBENT POLYMERS IN CONCRETE
CONSTRUCTION

Prof. Dr. Viktor Mechtcherine, TU Dresden, Institute of

Construction Materials, Dresden, Germany

SUPERABSORBENTS AS A NEW CONCRETE ADDITIVE
Superabsorbent polymers (SAPs) are a new type of additive
that can contribute to improving the properties of concrete in
many ways. The increasing interest in the use of SAP as a concrete
additive and the need for intensive scientific exchange among
research groups led in 2007 to the initiation of the RILEM
Technical Committee 225-SAP “Application of Superabsorbent
Polymers in Concrete Construction”. This committee prepared a
State-of-the-Art Report which summarizes the available
information and knowledge in the area and provides as well a
solid basis and a good reference for further research [1].
Particularly well suited to applications in concrete construction
are covalent crosslinked copolymers consisting of acrylic acid and
acrylamide. SAPs can be used to regulate the water content of the
concrete in a targeted fashion during pouring, setting and
hardening. This gives rise to various possible applications, for
example as agents for the internal curing of concrete or for
substituting shotcrete setting accelerators. SAPs also enable the
formation of steady void systems in hardened concrete, which
improves its frost resistance but also introduces micro-defects
into the matrix that increase the ductility of fiber-reinforced

concrete.

INTERNAL CURING OF CONCRETE State-of-the-art
High-performance concretes have a significant damage
potential caused by autogenous shrinkage, which is due to their
low water/binder ratios and the associated “self-desiccation”
process. Even during the first few days after pouring, autogenous

shrinkage may lead to high restraint stresses and thus crack
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formation in the concrete. Unlike drying shrinkage, autogenous
shrinkage cannot be reduced significantly by external curing
processes. One possible solution to this problem is internal curing
triggered by inserting fine SAP particles that serve as small water
reservoirs evenly distributed across the concrete volume when
they have absorbed the water from the fresh concrete (Figure 1).
The first built example in the world using SAP-modified high-
performance concrete is a pavilion consisting of slender precast
elements that was constructed in Kaiserslautern [2], see Figure 2.
Tests recently carried out at Dresden University of Technology
demonstrated that the addition of SAPs can also reduce the plastic

shrinkage of both high-performance and conventional concrete.

STEADY VOID SYSTEMS FOR INCREASED FROST RESISTANCE
Another challenge that modern concrete technology is facing is
the specific design of the void structure in order to improve or
optimize durability. To increase the frost resistance of concrete,
air-entraining agents are used during the mixing process to create
fine spherical voids. Such a void system is, however, often
unstable depending on the type of plasticizer, concrete
workability, temperature and pouring method so that a uniform
distribution of air voids and the void size in the hardened concrete
are extremely difficult to ensure. This problem can be resolved by
adding SAP particles whose size and distribution are easy to
control and whose behaviour is very stable. After water release to
the matrix, SAP particles create spherical voids (see Figure 1)
that act similarly to fine air voids. The positive effect of adding
SAPs on the freeze-thaw resistance of normal concrete was
demonstrated in [3]. Reference [4] described the increase in the
freeze-thaw resistance of highly ductile short-fiber reinforced
concrete. SAP was shown to fulfil additional functions in this
material. SAPs are involved in implementing specific micro-defects
in the material structure that contribute to activating fiber action.
Moreover, the internal curing process supports the self-healing of

concrete.

OTHER FIELDS OF APPLICATION

Several other, very interesting applications for SAPs in concrete
construction are listed in the forthcoming State-of-the-Art Report
of the RILEM TC 225-SAP Technical Committee [1].
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