
External stability and the size of the reinforced mass was discussed in the January ’97 issue of the AB Advantage.  In this issue 

we will discuss the types of checks that must be done to ensure that your mass will hold together.  These checks determine if 

your mass has sufficient internal strength to have this composite structure act as a coherent mass.  This process evaluates the 

internal stability of the design and makes sure that the potential failure plane stays behind the reinforced soil mass. 

A  com p rehensive internal stab ility  analysis w ill evaluate the follow ing *: 

1. Num ber of grid  layers required. 

2. Location of grid layers. 

3 . M axim um  tensile stress present on each layer of grid . 

4 . Design strength of grid  after reduction factors have been incorporated. 

5 . Pullout of the grid from  the w all facing. 

6 . Pullout of the grid from the soil behind a line of maximum tension (LM T) w ithin the composite mass. 

7. Localized stability betw een grid layers. 

 

• Item s 1 and 2  can be resolved by following the procedure outlined in the Allan 

Block Engineering M anual, or the AB W alls software program. These calculations 

determ ine the location, number of layers, and strength of geogrid required based 

on the stress levels calculated for the application.  Refer to page 22 of the AB 

Engineering M anual to review the methods we use.  Once the reinforcement lay-

ers have been properly sized and positioned a  baseline is set for the rest of our 

internal stability analysis.  Strengths of grid being used and/or distance between 

layers may need to be altered to satisfy the other items in our analysis. 

• Item  3  m ust be satisfied after the grid is located in the com posite m ass and 

the m axim um  tensile load at each layer of grid  is calculated.  Based on the 

active earth pressures over a d istance halfw ay above and below  the adjacent 

layers of grid , a w orst case loading m ay be evaluated.  Instrum ented w alls** 

have show n actual grid  strain is betw een 0.5 to1.0 percent.  These strains only 

increase w hen the force on the soil m ass exceeds the internal shear strength 

of the soil.  Such soil fa ilure is developed from  loads generally greater than 10 

tim es the design load.  The Colorado DOT has dem onstrated successful but-

tress w alls w ith surcharges in excess of 2500 psf (119.7 kPa).  Low  strain on 

geogrid is generally attributed to an underestim ation of the strength of prop-

erly com pacted backfill and overestim ation of actual loads.  These sam e stud-

ies have show n a fairly uniform  distribution of stress along the entire grid  

length; thus d ispersing point loading and reducing localized strain ing. 

• Item  4  relates to real life degradation issues that m ay be present when installing 

and using geogrid for soil reinforcem ent.  These issues include allowances for 

dam age to the grid during construction, as a result of chem ical degradation, and 

due to other uncertainties.  By reducing the long term  allowable design strength 

of the grid for each situation relevant in the design, these factors are taken into 

account.  After these strength reduction factors are incorporated an additional 

factor of safety of 1.5 is used to determ ine the design strength of the grid. 

• Item  5  addresses grid pullout for the block facing.  W ith m illions of sq ft (sq m ) of wall 

installed throughout North Am erica our experience has shown that this is not a con-

trolling failure m echanism .  The AB Engineering M anual outlines the steps to check 

for grid pullout from  the block, refer to page 23 for a m ore detailed explanation.  The  
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Exam ple 1

Allan Block system provides a continuous interlock of the mats of geogrid to the wall fac-

ing by allowing compacted aggregate located in the cores of the block to work with the 

grid in the wall facing.  The hollow core design feature  provides this built in rock-lock 

characteristic.  Additionally the raised front shear lip provides a structural feature that 

must be overcome before true grid pullout can occur. 

• Item  6  has been the topic of much debate.  Documents published by the FHW A and 

the CM HA promote the idea that a soil mass reinforced with geogrid act as a giant 

coherent gravity wall.  Allan Block agrees with this concept and has developed a design 

methodology around this premise.  The debate begins w ith the location, and profile of 

a LM T (line of maximum tension). Two of the methods used to locate this LM T are 

based on a Rankine analysis and a log spiral approach at 0.3 times the height of the 

reinforced mass. 

W hen analyzing the m axim um  tensile loads present in the top layers of reinforcem ent 

it becom es clear that grid lengths required to run beyond a theoretical Rankine sur-

face are excessive and a wasteful engineering practice.  Allan Block has used infor-

m ation gathered on inextensible and extensible reinforcem ent and we have conclud-

ed that a m ore realistic approach follows a two part log spiral type profile.  Testing 

done w ith inextensible reinforcem ent (steel straps) by the Reinforced Earth Com pany 

provides data that substantiates a two part line of m axim um  tension when reinforce-

m ent lengths exceed half of the wall height.  Using this m ore realistic profile for the 

LM T for extensible reinforcem ents (geogrids) we provide a m ore reasonable approach 

to em bedm ent lengths for internal stability purposes. See page 26 of the AB 

Engineering M anual for a detailed explanation. 

• Exam ple 1 - W hen exam ining the loads on the top layer of grid for a 10 ft (3.0 m ) high 

wall the m axim um  tensile load is approxim ately 133 lb/ft (1,941 N/m ) of wall length.  

The pullout resistance of the geogrid in soil for Fortrac 35/20-20 is approxim ately 200 

lb/ft (2,919 N/m ) of em bedm ent per foot (m eter) of wall length based on testing per-

form ed by Huesker Inc.  For this exam ple the vertical line of m axim um  tension is 0.3 

tim es the wall height and the grid is 0.5 tim es the wall height leaving an em bedm ent 

of 0.2 or 2 ft (0.6 m ).  Therefore using the m axim um  tensile load for the top layer and 

a 2 ft (0.6 m ) em bedm ent past a vertical LM T we see 400 lb/ft (5,838 N/m ) of resisting 

force versus 133 lb/ft (1,941 N/m ) of pullout force, yielding a safety factor of 3. 

• Item  7  addresses the important issue of localized stability.  Localized stability may be 

compared to a small scale overall stability analysis.  The factors that contribute to local 

stability begin to analyze the reinforced mass as a composite structure.  By combining 

the zone of influence from the geogrid reinforcement w ith the shear properties of the 

facing system and the shear strength of the soil we can analyze the structural capabil-

ities of the design.  A more detailed review of localized stability w ill be handled in a 

future article.  

The evaluation of these param eters w ill help ensure that the geogrid reinforced soil 

m ass acts as a unified flexib le com posite structure.   

 

* W hile all seven item s are necessary and m ust be evaluated in a thorough w all analysis, A llan 

B lock prom otes the use of no m ore than a 2-course-16 in.(400 m m ) grid spacing using lighter 

w eights geogrids.  This com bination provides an extrem ely stable coherent gravity m ass w ith 

typical safety factors exceeding the m inim um s for internal calculations analyzed.  

** Geosynthetic International 1992, - Instrum ented fie ld perform ance of a 6 m  geogrid w all.
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