
One of the b iggest challenges faced by the Segm ental Retain ing Wall (SRW ) in-

dustry is m axim izing usable space w hile m inim izing cost. A ll too often, an ow ner 

w ill opt for a cast in p lace (C IP) w all or a b ig b lock w all over using a traditional ge-

ogrid reinforced SRW. They reason that excavation for proper geogrid em bedm ent 

w ill be either cost or space prohib itive. However, in  a num ber of these situations, 

SRW ’s can still be the m ost effective solution w hen used in conjunction w ith No- 

Fines concrete (NFC). No fines concrete, as the nam e im plies, is sim ply a concrete 

product that doesn ’t contain sand or fine m ateria ls.  N FC  is used to greatly in-

crease gravity w all heights w hile m aintain ing a m inim al excavation depth. 

 

The idea of NFC is not a new  concept. NFC dates back to the 1800s in Europe. It w as orig inally created for the sake of cost sav-

ings by m inim izing cem ent and sand requirem ents. It gained popularity in the w ake of W W II across Europe because cem ent 

supplies were lim ited. NFC w as first used in segm ental retain ing w alls over twenty-five years ago.      

 

The concept of NFC is sim ple. Begin w ith a coarse aggregate m ateria l w ith an average 

size of 0.75 in (20 m m ) w ith no m aterial less than 0.325 in (10 m m ). M ix aggregate w ith 

cem ent in a six to one ratio. Once the cem ent is thoroughly m ixed w ith the aggregate, 

add w ater in the volum e indicated to the right, do not over w ater the m ix.  Rocks should 

appear thoroughly coated but not runny.  Because NFC is m ixed using coarse aggre-

gate, it is quite porous and until cured w ill have a slum p sim ilar to wet aggregate by 

itself.  NFC is som etim es referred to as pervious concrete, porous concrete or perm e-

able concrete.  However, in  regards to retain ing w all design, NFC is d ifferent from  these other m ixes in one very im portant w ay.  

The aggregate size for the others is m uch sm aller and thus they are m uch less porous.  NFC w ith the larger aggregates allow  

w ater to pass easily through it just like the w ashed Wall Rock in a traditional geogrid reinforced w all. 

 

NFC should be considered a m odified structural fill for walls. The inclusion of cem ent enhances the soil friction angle of the ag-

gregate that can be best described as a perm anent type of cohesion once the m ix is cured.  Independent testing was conducted 

to determ ine conservative values for both the internal friction angle and the com pressive strength of NFC.  The final test report 

provided an average friction angle of 77.2 degrees and an average com pressive strength of 1400 psi (9.62 M Pa).  Com m on com -

pressive strength values w ill range from  900 to 1400 psi (6.18 to 9.62 M Pa).  From  a structural design standpoint, NFC structures 

can be easily evaluated using a M odified Bishops M ethod through a m ethod called Internal Com pound Stability (ICS). For an in 

depth discussion on ICS please see the ICS Tech Sheet. 

 

There are a num ber of situations that w ar-

rant the consideration of N FC . The m ost 

com m on scenario is w hen space is of the ut-

m ost concern. W hether the w all is  p laced 

tightly  w ith  a  property line  or an ow ner is 

looking to m axim ize their usable space, NFC 

a llow s contractors to  bu ild  ta ller w ith  less 

excavation. Industry standards recom m end 

a m in im um  of s ixty percent of tota l w all 

he ight be used for geogrid  em bedm ent 

depth. H owever, for ty  percent of the tota l 

w all height is a com m on depth for NFC. Less 

excavation translates to m ore usable space 

and a reduced cost of installation. 

Exam p le C alculation  

Ag g reg ate – 0.8 1 yd 3 (0.6 2 m 3) 

C em ent – 0.14  yd 3  (0.107 m 3) 

W ater – 10  g al        (3 8 L) 

Total – 1 yd 3           (0.76  m 3) 

t
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Build ing w ith N o-Fines C oncrete



Another situation w here NFC can present significant cost savings is a site w ith w alls specified as b ig b lock gravity w alls. By 

using NFC, contractors can add a significant am ount of weight and depth to the facing m aking their w all m im ic the overall size 

and stability of a b ig b lock gravity w all at a greatly reduced cost.  Furtherm ore, by using NFC w ith A llan B lock retain ing w all 

units, contractors can effectively elim inate the need for heavy equipm ent on site. This m eans retain ing w alls can be installed 

w ith sm aller crew s, sm aller equipm ent, and further reduced costs. There is also a large shipping cost savings to be had. Due to 

the extraordinary weight of just one big block, every truck can transport a m uch 

greater square footage of A llan B lock per load. 

 

A  third com m on application of NFC is in Com plex Com posite Structures (CCS). 

CCS is a term  used generally to describe retaining w all structures that incorpo-

rate m ultip le reinforcem ent m ethods or soil types. For exam ple, consider a site 

having a sizable retaining w all in close proxim ity to bedrock for a portion of its 

height. The retaining w all can be designed and constructed using NFC at the 

bottom  until it reaches the height of the bedrock. Once the w all has cleared the 

bedrock height, geogrid reinforcem ent m ay be used for the rem ainder of con-

struction. Conversely, if a w all is being built in close proxim ity to future build ing 

foundations a contractor m ight begin w ith geogrid and transition to NFC at the 

top of the w all. No-Fines concrete can be a sim ple solution to a variety of chal-

lenges that a site m ight present. 

 

Build ing retain ing w alls using NFC is sim ilar to build ing them  w ith structural fill. 

In  fact, in  som e w ays it is easier to install a retain ing w all using NFC. Begin by 

creating a leveling pad of com pacted gravel base and setting the base course of 

b lock as detailed in the AB Com m ercial Installation M anual. Next, fill a ll the voids 

in the base course and backfill to the specified depth w ith NFC. There is no need 

to com pact NFC. S im ply m ove it around w ith a shovel and it w ill begin to cure in 

a short tim e. W hen constructing straight sections of w all using NFC, A llan B lock 

recom m ends rem oving one back w ing per b lock (as show n here). This w ill a llow  

N FC  to  flow  into  the vo id  between the b lock webs w hich he lps to  secure the 

b lock face to the NFC backfill. The vertical lift of a pour should not exceed 16 in. 

(400 m m ) or two courses of b lock.  This w ill a llow  for the installer to easily rod 

the NFC into the cores of the lower course ensuring the voids are full.  It is not 

required to  let the N FC  cure between pours because it w ill start to  cure soon 

after being placed.  For th is reason, it is som etim es referred to as stabilized ag-

gregate. You can continue to pour the NFC m ix until the two course lift is roughly 

level w ith the top b lock w ithout concern of having high hydraulic loads build  up 

behind the block. Before allow ing the NFC to cure, excess m aterial 

m ust be brushed off the top of the b lock to aid in the installation 

of the fo llow ing courses of b lock. If any NFC spills onto the face 

of the b lock, it is im portant to rem ove it before it cures.  Using a 

brush and clean w ater helps to rem ove the cem ent paste.  Repeat 

th is process until the w all has reached its designed height. The 

top m ay be finished just like a typical segm ental retaining w all w ith 

filter fabric topped w ith 8 to 12 in. (200 to 300 m m ) of low  perm e-

ability fill or topsoil.

No Fines Concrete

Topsoil

Filter Fabric

Low Permeability Fill

Rem ove one back w ing per b lock.
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There are a num ber of w ays to m ix NFC and to pour it behind the w all.  Depend-

ing on the size and com plexity and access to the site you m ay em ploy the use 

of a ready-m ix truck d irectly from  a local p lant, use a portable on-site concrete 

m ixer, or a ribbon m ixer attachm ent on a skid steer.  However your NFC is m ixed 

the next step is getting it to the w all.  The m ost com m on w ay to transport the 

NFC m ix is in the bucket of your skid steer.  This w ill allow  you to transport a large 

quantity to even the m ost difficult w all locations on site. U ltim ately each site w ill 

d ictate the m ost effective m ixing and transportation option that w ill be the m ost 

cost effective for your project. 

 

There are m any advantages to using NFC. Contractors can build  w alls quickly 

and w ith less excavation in d ifficult sites to solve a variety of negative site con-

ditions.  The use of N FC backfill a lso e lim inates the need for com paction and 

com paction testing of the reinforced soil and it provides superior w all drainage since the entire “w all” m ass is perm eable. NFC  

elim inates the need for Wall Rock in the cores and behind the w all facing. The use of NFC to overcom e the various site obstacles 

can greatly reduce costs on m any projects com pared to other options.  

 

For inform ation regarding retain ing w all design using No-Fines concrete see our Tech Sheet on No-Fines w ith AB Walls Design 

Softw are. 
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