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The Concrete/Construction Chemistry Laboratory performs
fundamental and application oriented research and development
in the field of cementitious materials in order to improve their
sustainability. By studying alternative binder systems and
concrete of improved durability, we aim at reducing the energy
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Partner project: Plastic Shrinkage Cracking in Concrete
From mechanisms to mitigation strategies
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Driving forces

Introduction
Fresh concrete undergoes plastic
shrinkage during the first few hours
after placing, which may lead to
cracks that jeopardize durability and
reduce service life of concrete
structures.

Mechanisms responsible :
- settlement (saturated phase)
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Plastic shrinkage cracking
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- Capillary pressure
development (drying phase)

Plastic shrinkage is influenced by:
- concrete composition
- environment (RH, Temperature,
wind speed)
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Experiments

Mitigation strategies
Understanding of fundamental mechanisms is necessary for
effective crack mitigation

Basic data:
ASTM C1579: Crack width
on stress riser
Complementary data:
1 - Pressure development
2 - Temperature Evolution
3 - 3D Deformations by DIC

Active solutions (wetting, surface covering, etc.) against plastic
shrinkage are not always applicable and are labor and cost
expensive
Passive solutions are based on modifying concrete mic composition
with (see corresponding driving forces):
 Viscosity Modifying Agents
Lura et al. ACI Mat J 2007
 Shrinkage Reducing Admixtures
 Internal Curing (offset of drying)
 Fibers
 Using Coarser Particles
 Low cement paste content

Extended ASTM C1579 test
Leemann, Lura et al. Cem Concr Comp 2014
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Poromechanical modelling
Model equations

Mechanical equilibrium (2D)

Water mass conservation

Vertical Displacement (mm)
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