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Excess Water in Concrete. 
One of a series of occasional papers of interest to the professional and self-builder. 

 
Concrete requires some water to hydrate cement (a chemical reaction) and 
more water to make the concrete workable enough to compact.  
 
That extra water to give workability remains in the concrete as water. It pushes 
the grains of cement apart and lives in inter-connected pores within the 
cement "glue".  
 
The inter-connected pores are both weaknesses and passages for deleterious 
chemicals to get in and attack rebar. Clearly, the more excess water the bigger 
the pores and the more weakness in the concrete.  
 

 
 
Water Reducing Agents can reduce the water needed to get a certain 
workability but by definition (EN 934-2) they are limited to replacing 5% - 12% 
of water. They can be troublesome at doses higher than 0.08% (weight of 



cement) because of unwelcome secondary effects. WRAs cause bleeding 
and/or retardation at higher doses.  
 
Polycarboxilate Ether (PCE) plasticisers (such as our own Super Plasticiser) 
generally have minimal secondary effects. They are the newest additives 
available and already in wide use on mainland Europe and in the Middle East, 
for instance Dubai, but not so widespread in the UK yet. They can reduce water 
needed to compact concrete to as little as 30%; only 8% excess water 
compared to 33% with WRA - or even more if water is added on site.  
 
WRA and Super Plasticiser additives coat cement grains with polymer just 
molecules thick so they do not add to the volume of concrete.  
 
In this example mix design (from a readymix supplier) we are assuming 10% of 
water is replaced by 0.05% WRA.  
 
C28/35 Pump Mix. CIIIA. 20mm 
max size aggregate. Target: S2 
slump. 
 
Mass per cubic metre  
 
 
192Kgs Portland Cement  
128Kgs GGBS  
764Kgs marine grit SSD  
362Kgs 10mm S/S marine SSD  
725Kgs 20mm S/S marine SSD  
176 litres water added  
16 litres WRA at 0.05% weight of 
cement  
Aggregate to Cement Ratio 1:5.79  
Water to Cement Ratio 0.55 (this is 
as well as WRA)  

 
 
 
 
Density  
 
 
3.15  
2.90  
2.66  
2.61  
2.64  
1.00  

 
 
 
 
Volume per cubic 
metre  
 
0.061m3 (or 61 litres)  
0.044  
0.287  
0.139  
0.275  
0.176  
 
 
 
Total volume of 
materials 0.982m3  

 

Therefore the readymix supplier is assuming 18 litres of air will be left in each 
cubic metre of concrete after it has been compacted. This is quite usual and 
acceptable in concrete with WRA added. The air adds to the cohesiveness of 
the mix and helps reduce bleeding.  



Of the 176 litres of water, only 22% the weight of cementicious material is 
required for hydration. 22% of (192 + 128) is 70 litres.  
 
 
Therefore 102 litres of water per 1000 litres (m3) of concrete will remain in the 
concrete after full hydration.  
 
10% OF THE SET CONCRETE IS WATER.  
Or, to put it differently, 70% of this concrete is aggregate and 30% is not.  
Nearly 60% of the non-aggregate volume will be cement glue and over 40% will 
be excess water or air.  
CLEARLY SO MUCH SPACE IS A WASTED OPPORTUNITY.  
 
That is just an S2 mix, about 75mm slump, and after WRA replaced 10% of the 
water.  
 
Without WRA, or a higher slump, there would have been another 25 litres or 
so of water-filled space in the set concrete. That would have cost 12% of the 
strength of the concrete. The C35 would be a C31 mix.  
 
The danger, on site, is that operatives persuade the readymix driver to "give 
the concrete a drink". Adding water will make your concrete go a little further 
but push the grains of cement further apart reducing the strength of the 
concrete significantly.  
 
On the other hand, replacing yet more water with super plasticiser rather than 
WRA, and using our waterproof concrete mix specification, can add strength to 
your concrete:  
 

 Over twice the usual strength achieved in the first 24 hours  
 

 Over 50N/mm2 28 day strength.  
 

 Over 100N/mm2 late-age strength possible with careful mix design and 
selected aggregates.  

 
The benefit to take advantage of by reducing water content and increasing 
strength is to allow the designer to specify less concrete width to achieve 
design criteria, thereby saving a lot of concrete and a lot money.  
 



And the proof?  
This is why precast beams are so thin yet so strong - mix design and water 
control. 
 
(Find out how to build a basement, or a waterproof lift pit, from Newmil Basements at 
www.newmil.co.uk). 
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