
W hy d oes the typ e of soil b eing  retained  m ake a  d ifference? 

Soil has tw o m ain properties that are used to determ ine how  m uch reinforcem ent is required to stabilize a soil m ass.  

The internal strength, soil friction angle or Phi angle, of different soils plays a m ajor role in determ ining how  w ell soils 

hold them selves up.  This internal strength of the soil, not the retaining w all, perform s m ost of the w ork of holding 

up any hillside.  The friction angle of the soil is an indicator on how  w ell the soil w ill support its ow n w eight.   

Soils also possess a second property w hich 

allow s the soil to stick together, cohesion.  C lay 

soils have low er internal strengths but higher 

cohesion values.  Soils w ith high percentages of 

sand and gravel have higher internal strengths 

and low er cohesion values. 

 

 

 

H ow  d oes w ater affect the soil?  

The m ajor cause of landslides is m oisture.  W ater changes the 

characteristics of soil in  the sam e w ay that heat affects ice.  As 

any soil becom es saturated, tw o things happen: 

  • The w eight of the m ass of soil increases.  Once the w eight 

of the soil increases beyond the internal strength of the  

soil, the m ass slum ps. 

  • The ability of soil partic les to stick together is reduced. 

C lay soils are com prised of sm all flat partic les that drain aw ay 

w ater very slow ly.  Once a clay soil m ass becom es saturated, 

cohesive properties becom e neglig ib le. 

Soils w ith high percentages of sand and gravel are com prised of 

larger m ore angular partic les.  This type of soil has low er cohesive properties but drains aw ay w ater very rapid ly.  

The ability of the soil to drain provides a m ore stable soil m ass and reduces hydrostatic pressure present in  

saturated soil.  The internal strength of sandy soil is a lso higher. 

 

 

TYPICAL SOIL PROPERTIES 
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W hat typ e of ag g reg ate should  b e used  for the b ase, b ehind  the w all, and  in  the cores of the b lock?  

A  w ell-graded com patib le aggregate w e refer to as W all Rock provides the aggregate.  W all Rock is defined as 

a gravel in varying sizes, ideally from  0.25 to 1.5 in. (6 m m  - 38 m m ), of angular or sm ooth com pactib le  

aggregates w ith no sands, silts or clay m aterial that w ould lim it the free drain ing nature of the aggregate.  It 

w ill be used in b lock cores, behind the b lock and as the base m aterial.    

C rushed stone has several positive features as a backfill m ateria l 

fo r re ta in ing  w a lls .  H ig h  in te rna l shear s treng th , g ood 

com p action  characte ris t ics  and  exce llen t d ra inag e  and 

freeze/thaw  resistance capabilities provide the key ingredients 

needed for trouble free retain ing w all construction.  

 

 

 

 

C an soil b ehind  the w all b e over com p acted ?  

Yes! Excess com paction m ay result in  the fo llow ing situations: 

      •  Forw ard rotation of the w all facing. 

      •  Localized bulg ing of the w all facing. 

      •   D am ag e  to  the  re in fo rcem ent w hen  sharp  ang u la r  

          aggregate is used. 

R e ta in ing  w a ll construction  req u ires  a  ce rta in  am ount o f 

com paction to consolidate the soil and m inim ize settlem ent that 

occurs after w alls have been constructed.  Excessive com paction 

can cause forw ard rotation of the w all facing.  Soil com paction 

w ithin 3-4 ft (0 .9-1.2 m ) of the w all m ust be accom plished w ith 

hand operated equipm ent.  P late com pactors provide the com paction required w hile m inim izing the potential 

for pushing the w all forw ard.  Large equipm ent operating too close to the w all is a com m on problem  on 

com m ercial construction sites.  Concentrated loading from  heavy equipm ent m ay cause over com paction and 

result in  a rotation of the w all facing or localized bulg ing.  Over com paction m ay also dam age geogrid  

reinforcem ent m ateria ls. 
 

M ore  com p action  is  no t a lw ays  b ette r.  C ontact the  A B  Eng ineering  D ep artm ent a t 

engineering@ allanblock.com  for m ore inform ation on the correct backfill m ateria l to use for the job and 

guidelines on proper com paction.

Consolidation Zone
3-4 ft (0.9 - 1.2 m)

Wall Rock 
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