
Analysis of laminates after initial failure

Accounting for the modification
of stiffness in the failed layers

Common practice: set all lamina properties to zero when failure occurs
(gives a conservative estimate of the load carrying capacity)

for the failed ply
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Example: 5 mm symmetric cross‐ply constructed from 15 identical laminae
9 li 0° d 6 li 90° l d i i N9 plies at 0° and 6 plies at 90°, load in traction Nx

Step 1: Failure of the 90° plies

Extensional stiffness matrix before failure of the 90° plyExtensional stiffness matrix before failure of the 90° ply



Step 2: failure of the first ply (maximum strain theory)

Failure stresses

Calculation of the failure strains

Failure strains

The 90° ply will fail when x=0.00153



The load Nx leading to the failure of the 90° ply is solution of 

Step 3: Behaviour after failure of the first ply

After the failure of the 90° ply, 

Q = 0

Step 3: Behaviour after failure of the first ply

Q 90° = 0

The failure occurs for 



Flowchart for laminate
strength analysis


