
One of the m ost notable concerns w ith 

the construction of any foundations in  

colder clim ates is the need to bury past 

frost depth. This is due to the effects 

of frost heav ing. As w ater freezes, it 

expands by approxim ate ly  9%  in  vo l-

um e. This expansion in volum e has little  

effect in  areas of so il w here w ater is 

not poo led  or co llected in  s ign ificant 

am ounts. As those sm all pools of w ater 

freeze and expand, it forces the so il 

around it to  m ove. W ith  an expansive 

force of nearly  50,000 psi (345,000 

kPa), ice  can easily  d isturb  shallow  

foundations. Therefore, different states 

and territories have d iffering m inim um  

frost depths, dependent upon their in-

d iv idual c lim ates. The figure be low  

provides an exam ple of average frost 

depth ranges across North Am erica. 

The values show n are the m inim um  depth in inches that a foundation m ust be buried to be past 

frost depth. This frost depth has to do w ith the geotherm al energy of the earth. It is the point 

at w hich the w ater w ithin the soil no longer begins to freeze, and therefore no longer begins to  

have an expansion effect on soils and foundations. Segm ental Retain ing Walls (SRW ’s) do not 

require foundations below  frost depth because they are designed to to lerate m inor m ovem ent. 

Retain ing w alls constructed w ith segm ental or m odular b lock units are designed to be able to  

m ove, elim inating the need to bury a foundation past frost depth. W ith the ability to alm ost com -

pletely ignore the effects of frost heave, it leads to the question of w hether or not construction 

of SRW ’s can be continued year-round, through w inter m onths. The sim plified answer is yes. 

Being able to continue projects during w inter can add a large source of revenue to m any con-

tractors’ com panies. This can even be the d ifference between a good and a bad year for som e 

businesses. However, there are m any details to consider in constructing during w inter m onths 

in colder clim ates. Just because the worry of frost heave is m inim ized due to the m ovability of 

SRW ’s does not m ean it does not need to be considered at all.  

Fig ure 1: G eneralized  frost d ep th chart of N orth  A m erica  

dependent upon soil types
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Retaining Wall C onstruction  

D uring W inter M onths



As previously stated, frost heave is the m ovem ent of so ils due to the expansion that occurs 

w hen the co llected w ater w ith in  that so il freezes. Therefore, you m ust take actions to  fight 

against the frost heave that has already begun to occur, depending on the types of soils you 

are dealing w ith, as d ifferent soils w ill have varying degrees of w ater retention. Should a w all 

foundation be constructed on already frozen ground, there is a large chance the w all w ill expe-

rience d ifferential settlem ent as the soils below  and around the w all begin to thaw  w ith w arm er 

weather. This alone can cause a w all to fail. There are two key factors to com bat and prevent 

th is d ifferential settlem ent. 

Preparation is key for any project, and even m ore so for w inter construction. Therefore, A llan 

B lock stresses the need for contractors and installers to work closely w ith an engineer to create 

a detailed, w ritten plan prior to any construction. To elim inate the negative effects of any current 

frost expansion w ithin the soils, heating of the soils is m andatory. This thaw ing of the soil w ill 

a llow  the contractor or installer to rem ove any poor soils. Should heating of the soils not be an 

option, then excavation to below  frost depth and the replacem ent of poor soils w ith clean gran-

ular m ateria l is required. The allow ance of poor soils, such as clay soils that retain m oisture, w ill 

lim it the capability of proper com paction, and w ill do little to com bat d ifferential settlem ent.  

Proper com paction is im portant in all w all designs, regardless of the tim e of year or clim ate con-

ditions. In w inter, however, should an installer attem pt com pacting frozen soils, they w ill find it 

nearly  im possib le . As stated previously, w ater has an expansive force of nearly  50,000 psi 

(345,000 kPa). This is enough force to topple large scale build ings. A hand operated com paction 

m achine w ill have d ifficulty w ith th is force as well. Therefore, it is not recom m ended to use site  

soils for e ither the infill or the retained soils. It is recom m ended to use Wall Rock (AB Spec Book, 

Section 1 Part 2.3) w ith less than 10%  fines for backfill. The allow ance of any percentage of clay 

Fig ure 2: (Left) and  Fig ure 3  (R ig ht): Frost heave w ithin  soils  d ue to  the  

exp ansive forces of p ockets of w ater as freezing  b eg ins to  occur
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or silty soils w ill begin to change the w ater retention attributes and characteristics of the m a-

teria l. The use of Wall Rock or sim ilar granular m ateria l w ill lim it these negative effects, a llow  

for proper com paction, and increase the draining capacity of the w all. 

As can be seen, the two m ajor considerations for w inter construction com e in the form s of 

preparation and com paction. W hether it be heating the existing soils or excavating to below  

frost depth, preparation is key in w inter construction. It m ay add an additional cost to the project 

but going w ithout is likely to cause an even b igger expense in issues further a long dow n the 

line. W ithout proper preparation, we cannot have proper com paction. It is im portant to lim it the 

use of on-site soils during w inter construction. Using Wall Rock for the entirety of the infill w ill 

lim it any effects from  ice heaves and differential settlem ent during installation and long after 

the w all is installed. A llan B lock retain ing w alls are built to last and follow ing these w inter con-

struction tips w ill help to ensure just that. 
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