
The follow ing tech sheet sum m arizes the contents of ASTM  D6638 Test M ethod and provides guidelines w hen 

interpreting connection strength data for A llan B lock Retaining W all Design.  This sum m ary provides the m ost com -

m only used inform ation, but A llan B lock does not claim  that all inform ation in the test m ethod is represented in th is  

Tech Sheet. 

T ES T  O B JEC T IV E  

The objective of ASTM  D6638, “Standard Test M ethod for Determ ining Strength Betw een Geosynthetic 

Reinforcem ent and Segm ental Concrete Units” is to define the connection strength betw een a layer of geosynthet-

ic re inforcem ent and concrete segm ental retain ing w all units (SRW s).  The result of the test is a linear em pirical 

design equation that is a function of norm al load, or the height of the stacked retaining w all units above the con-

nection. 

T ES T  M ET H O D  &  P R O C ED U R E  

The test m ethod involves build ing a test specim en that is as close as possib le to a replica of a fie ld construction 

specim en.  This includes using full scale SRW  units and geosynthetic re inforcem ent.  The SRW  units are filled w ith 

granular infill and com pacted w ith a vibratory com pactor m eeting the A llan B lock specifications for installation.  The 

m inim um  w idth of the SRW  specim en is 42 in (1060 m m ) and the m inim um  w idth of the geosynthetic specim en is 

36 in (910 m m ).  

The test specim en is constructed in a fram e that w ill 

not yie ld under the stresses of the test.  The b locks 

m ust be secured in the fram e, preventing m ovem ent 

during the test.  The fram e is designed to be able to 

apply norm al load at a uniform  constant pressure 

w ith  a  ve rtica l p is ton /actuato r.  A  ho rizonta l 

p iston/actuator is used to apply a tensile load to a 

constant deform ation rate.  Load cells are used on 

both the vertical norm al load and horizontal tensile  

load to m easure the m agnitude of the load through-

out the  test.  F ina lly , tw o  L inear V ariab le 

D isplacem ent Transducers (LVDT’s) are used to 

m easure the horizontal d isplacem ent of the geogrid  

during the test.    

The test is run num erous tim es in order to determ ine the relationship betw een connection strength or horizontal 

tensile load and the vertical norm al load.  The norm al load is varied for each d ifferent test run generating d ifferent 

connection strengths at failure.  Failure is defined as the U ltim ate State.  The ultim ate (peak) connection load w ill 

occur im m ediately before the system  fails such as the geogrid ruptures, the geosynthetic slips out of the SRW s, 

the SRW s lifts up or the SRW s fracture.   
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C onnection Strength Testing Sum m ary 

A ccording to A STM  D 6638

Figure 1 - Connection Strength Testing Fram e



In  order to ensure the valid ity of the test one single norm al load level is repeated three tim es. The results of those 

three repetitions m ust agree w ithin 10%  from  the m ean of the three tests. 

T ES T  R ES U LT  IN T ER P R ET A T IO N  

The results of the connection strength test are lin-

ear design equations.  They can be com pared to the 

actual tensile load on any given geosynthetic layer 

to determ ine the factor of safety for their connec-

tion.  The equations are a function of norm al load.  

The norm al load is based on the height of w all 

above the connection elevation and the density of 

the SRW s including the granular infill.  

These equations are em pirical, based on the best fit 

line to the data points.  O ften in order to fit the data 

accurately a tw o segm ent data fit is used.  This 

results in one equation for the low er norm al loads 

and another for the higher norm al loads.  In design 

it is required to identify the norm al load that sepa-

rates the tw o segm ents. Therefore, up to tw o equa-

tions are used to describe the ultim ate condition.  

Exam ple Based on Figure 2: determ ine the U ltim ate State Connection Strength for N  = 863 lb/ft 

U ltim ate State Tu1=1000 lb/ft +  N  tan 30º or Tu2 =1800 lb/ft +  N  tan 8º 

Separating Norm al Load  1000 lb/ft +  N  tan 30º = 1800 lb/ft +  N  tan 8º 

N=(1800 lb/ft – 1000 lb/ft)/(tan 30º - tan 8º) N=1,831 lb/ft 

Therefore use Tu1 Tu1 = 1000 lb/ft +  (863 lb/ft) tan 30º 

Tu1 = 1,498.3 lb/ft 
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Figure 2 - Sam ple Test Result


