
Causes and Solutions for  
Voids in Grouts

Technical Bulletin

OVERVIEW
 Cementitious and epoxy grouts are used in a 

variety of industrial applications. Construction 
and installation conditions on a project often 
result in departure from recommended means 
and methods documented in the product 
literature. One common result of such field 
deviations is the occurrence of voids, or hollow 
areas, under a baseplate. Many of these issues 
can be repaired with little to no concern for 
the long-term serviceability of the grout; some 
cannot. This document will address various 
causes of voids in grouts and provide guidance 
for making informed decisions about the 
overall condition of the grout. Methodologies 
for repairing such voids will also be presented 
to ensure the long-term performance of the 
installed equipment.

UNDERSTANDING VOIDS
 Voids, or hollow areas, can occur under 

baseplates as a result of several variables 
(Figures 1, 2, 3). Several of the more common 
reasons are as follows:

•  Mixing
 o  Improper (or over) mixing a grout may result in 

the entrapment of air bubbles within the grout. 
As the grout flows under the equipment and 
fills the void under the baseplate, settlement 
results in this excess air migrating to the 
surface of the grout at the bond between 
the grout and the baseplate. Such voids are 
typically discrete and cannot be easily repaired. 
Overwatering cementitious grouts can result in 
segregation. In the event of segregate, a froth 

can result that, again, will migrate to the bond 
line between the grout and the base plate. 
Improper or overmixing epoxy grout (Figures 
4,5) typically results in the entrapment of air 
bubbles that result in a poor bearing area. 
These small voids are typically discontinuous 
and cannot be readily repaired.

• Temperature
 o  Both elevated and cool temperatures 

affect the workability of most grouts. Cold 
temperatures can result in sluggish flow 
and elevated temperatures often result in 
shorter working times. During installation, 
one may attempt to compensate for poor flow 
by pouring the grout from multiple locations 
in an attempt to get the grout to flow under 
all areas of the baseplate. In doing so, voids 
often form as a result of the grout not flowing 
completely under all areas of the baseplate. 
Such voids usually occur as large pockets that 
range in size from several square inches to 
several square feet. Typically discovered from 
sounding the baseplate or noticing a variance 
in material yield, such voids can often be 
repaired if access to the voids can be gained.

• Loss of bearing area
 o  Formwork that is not water-tight can result in a 

loss of bearing area of the grout. Small gaps in 
formwork result in the installed grout leaking as 
it sets, resulting in separation between the grout 
and the baseplate. This small gap can typically 
be repaired using standard injection methods 
with no concern of long-term serviceability.

• Loss of head pressure
 o  When not pumping, a head box is 

recommended for grout installations to ensure 
adequate head pressure to force the grout 
across the dimension to be grouted. If a 
continuous head pressure is not maintained, 
large air bubbles or gaps will become 
incorporated within the grout and may collect at 
the baseplate/grout bond line. Moreover, a lack 
of head pressure may require placing the grout 
from opposite sides of the installation, thereby 
resulting in gaps or voids as described earlier.

 o  If pumping, it is important to utilize a tremie 
methodology and slowly back the hose out from 
the far end of the volume to be grouted, limiting 
hose movements. Pumping from a single location 
requires the grout to flow on its own. Without 
the benefit of positive pressure from the pump, 
gaps or voids can occur as described above. If 
a tremie methodology cannot be employed, it 
is important to secure or weld hose couplings 
to the plate to ensure positive pressure.
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Figure 1: Poor bearing area showing many, discrete 
voids as a result of overmixing a cementitious grout.
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SOLUTIONS FOR REPAIRING VOIDS
 Small, discrete voids at the bond line between the 

grout and the baseplate are difficult to detect and 
cannot be repaired. Too much air or segregation 
typically presents itself as low compressive 
strength if samples are being tested on a project. If 
compressive strength samples are not being taken, 
such voids typically go undetected.

 Larger sized voids can be filled or repaired if access is 
created. Tapping the baseplate or drilling horizontally 
through the foundation or grout (Figure 6) are two 
common techniques to generate access to voids. 
In such cases, the crack surface should be sealed 

Figure 2: Large void resulting from loss of head 
pressure during installation.

Figure 4: A Jiffy style mixing paddle (left) works 
well for mixing epoxies without entrapping air into 
the mixture. Alternatively, paint stir sticks can be 
used as well. Low rpm’s (i.e. < 350) should be 
used when mixing with a drill. Mixing paddles that 
provide shear, such a Jifflers (right) should not be 
used for epoxy grouts, though they are effective for 
mixing individual bags of cementitious grout.

Figure 5: Horizontal shaft, forced action mortar mixers (left) and vertical shaft, pan style mixers (center) 
are effective for mixing several units of epoxy or bags of cementitious grout. Care should be taken to not 
overmix the grout. When mixing epoxy grout, the pre-mixed epoxy should be poured into the mixer. The 
mixer should be on with the paddles unengaged while the aggregate is loaded into the mixer. The paddles 
should be engaged just prior to adding the last bag of aggregate. The grout should only be mixed until the 
aggregate is thoroughly wet out (30–45 seconds). Free-fall concrete mixers (right) should never be used to 
mix grout, as they do not provide enough shear to uniformly mix the grout.

Figure 6: Copper tubes inserted through a tapped, 
hardened grout to gain access to 
large voids under a structural bridge column

Figure 3: Large voids resulting from moving hose 
too much during pumping

using a structural epoxy paste (e.g. MasterEmaco® 
ADH 327RS) and injection ports such as Zerk fittings 
should be fixed over the crack on 4–6" centers. A low 
viscosity, structural epoxy resin (e.g. MasterInject® 
1380) can then be injected into the crack using a 
grease gun (Figure 7) or a plural component pump 
(Figure 8). For existing cracks in an aged grout that 
may contain water and/or oil, MasterFlow® 647 should 
be used. Note that this product is a 1.5:1 mix ratio and 
most plural component pumps cannot be used.

 An alternate solution for addressing fine, vertical 
cracks is to not fill them; rather a coating can be 
applied to limit water ingress in exterior applications 
where freeze-thaw is of concern. When coating 
grout shoulders, MasterProtect® HB400, or similar, 
should be considered. With any coating, the grout 
surface must be mechanically prepared to provide 
an adequate bond.

 Horizontally oriented cracks at or below the grout/
foundation interface are cause for concern. Shear 
stresses associated with the mechanical transfer 
of energy from the equipment through the grout 
and into the foundation will result in continued 
cracking, loss of adhesion and misalignment of the 
equipment. In many cases, it is possible to engineer 
a solution to ensure continued performance and 
reliability of the grouted equipment. In other cases, 
removal and replacement will be the only option. It 
is advisable to consult BASF Technical Support for 
options in such situations.

Free-fall MixerHorizontal Shaft Pan Style



HEALTH , SAFETY AND ENVIRONMENTAL
 Read, understand and follow all Safety Data 

Sheets and product label information for this 
product prior to use. The SDS can be obtained by 
visiting www.master-builders-solutions.basf.us, 
e-mailing your request to basfbscst@basf.com 
or calling 1(800)433-9517. Use only as directed. 
For medical emergencies only, call ChemTrec® 
1(800)424-9300.

LIMITED WARRANTY NOTICE 
 BASF warrants this product to be free from 

manufacturing defects and to meet the 
technical properties on the current Technical 
Data Guide, if used as directed within shelf 
life. Satisfactory results depend not only on 
quality products but also upon many factors 
beyond our control. BASF MAKES NO OTHER 
WARRANTY OR GUARANTEE, EXPRESS 
OR IMPLIED, INCLUDING WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO ITS 
PRODUCTS. The sole and exclusive remedy of 
Purchaser for any claim concerning this product, 
including but not limited to, claims alleging 
breach of warranty, negligence, strict liability 
or otherwise, is the replacement of product or 
refund of the purchase price, at the sole option 
of BASF. Any claims concerning this product 
must be received in writing within one (1) year 
from the date of shipment and any claims not 
presented within that period are waived by 
Purchaser. BASF WILL NOT BE RESPONSIBLE 
FOR ANY SPECIAL, INCIDENTAL, 
CONSEQUENTIAL (INCLUDING LOST PROFITS) 
OR PUNITIVE DAMAGES OF ANY KIND.

 Purchaser must determine the suitability of the 
products for the intended use and assumes 
all risks and liabilities in connection therewith. 
This information and all further technical advice 
are based on BASF’s present knowledge and 
experience. However, BASF assumes no liability 
for providing such information and advice 
including the extent to which such information 
and advice may relate to existing third party 
intellectual property rights, especially patent 
rights, nor shall any legal relationship be created 
by or arise from the provision of such information 
and advice. BASF reserves the right to make any 
changes according to technological progress 
or further developments. The Purchaser of 
the Product(s) must test the product(s) for 
suitability for the intended application and 
purpose before proceeding with a full application 
of the product(s). Performance of the product 
described herein should be verified by testing 
and carried out by qualified experts.

Figure 7: Westward 4BY75 Grease Gun

Figure 8: SealBoss P 3003-2C Injection Pump
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