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This research studies pullout characteristics and pullout resistance of the 

bearing reinforcement embedded in compacted sand at optimum water content under 

standard Proctor energy. Dimensions of the tested equal angle steels (transverse 

members) for this investigation are as follows: leg length (B) is 2.8, 4.0, and 5.0 cm 

and length (L) is 10, 15, and 20 cm. Spacing between transverse members is between 

15 and 150 cm depending upon numbers of transverse members, which are 1 to 4. 

Three normal stresses of 30, 50, and 90 kPa are considered for the pullout tests. 

From the test results, it is found that for a transverse member, the pullout 

bearing resistance can be estimated by the modified punching shear mechanism and 

the pullout force and displacement can be approximated by the hyperbolic function. 

The pullout soil-bearing failure zones are classified into three zones. Zone 1 

( / 25S B ≤ ) is block failure where all transverse members act like a rough block. Zone 

2 ( 3.75 / 25S B< < ) is member interference failure. Zone 3 ( / 25S B ≥ ) is individual 

failure. From the modified punching shear mechanism, failure zone, and hyperbolic 

relationship between pullout force and displacement, an effective method of 

estimating pullout force and displacement relationship and pullout resistance of the 

bearing reinforcement for different dimension and numbers of transverse member 



 � 

under different normal stresses is proposed. The predicted and measured pullout test 

results are in very good agreement with engineering acceptable error. 
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