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1. Problem

Early age shrinkage cracks in concrete slabs, floors and roads occurring
within in the first six hours after casting

Concrete slab on grade with plastic
shrinkage cracks (widths up to 1 mm)

“* Similar cracking phenomena may be
} observed in inert materials like mud

2. Damage mechanism Water loss by evaporation causes the
) ) build-up of a negative capillary pressure
e DRI inthe pore system (8+C),
ot At a certain pressure, air penetrates into
b the pore system.
c -> Capillary pressure “break-through” (D)
B The empty pores are weak points and
A may lead to cracking (E).
Bleeding ‘ Capillary pressure build-up T=ime

Young-Laplace-Equation:

2y
p= - cosf3

OOOOO
AOO o

Visualisation of
plastic shrinkage
cracking in a
water-fly ash
suspension by using
an Environmental
Scanning Electron

Air penetrates Cracks originate

Microscope (ESEM isci
pe ( ) Water film on Menisci are into the pore from the empty
formed between p
the surface of ; system pores
the sample the particles

(*) Corresponding Author: Prof. Dr.-Ing. Volker Slowik, volker.slowik@htwk-leipzig.de
(1) Leipzig University of Applied Sciences, Faculty of Civil Engineering, Germany
(2) Research and Transfer Center of the Leipzig University of Applied Sciences, Germany

www.capillary-pressure-sensors.com



3. Capillary pressure sensors
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The measured capillary
pressure captures
environmental influences on
the cracking risk, but also
those stemming from the
material composition and
from the member’s
geometry.
Application of the capillary
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Capillary pressure Wireless capillary
measurement system pressure sensors 1...n

Since cables hinder the construction process, a wireless capillary
pressure sensor system has been developed.

Enhanced capillary

pressure sensor In addition to the capillary
pressure, the newest prototypes of
the capillary pressure sensors will
also allow to monitor
environmental conditions (air
temperature, relative air humidity,
sun radiation) and the concrete
temperature.







