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RESULTS

The reflections from the nasal and brow ridges amplify

the pressure loading on the eye and produce asymmetric

loading.
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Coupled fluid-structure interaction (FSI) solver:

 Finite difference compressible flow solver for blast.

 Finite element elastodynamic with finite deformation

for biomechanics of the globe.

 Sharp-interface immersed boundary method for

fluid-structure interaction.

PURPOSE

METHODS

CONCLUSION

Pressure loading on the eye

To evaluate the influence of facial features on blast wave

loading on the human eye.

MOTIVATION
 Ocular injuries from blasts have increased in recent

engagements from IEDs.

 Incidence of ocular injuries is high considering eye is a

small area of the face.

 Injury mechanism directly caused by blast wave

interaction is unknown.

 Highly transient and asymmetric pressure loading on

the eye

 Reflections of the blast wave by nasal and brow ridges

amplify pressure on the eye by ~4 times.

 ~40% decrease in peak pressure for the explosion on

the ground caused by reflection from chin.
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Biomechanical model of the globe and orbit
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Initial condition of the simulation

Air flow around the eye 

DISCUSSION
 Based on published eye injury risk functions (Stitzel

and Weaver, 2011), the injury risks for P ~ 0.5 Mpa are:

Hyphema ~ 90% Lens dislocation ~ 90%

Retinal damage ~ 80% Globe rupture ~ 10%

 Due to asymmteric pressure loading, globe rotation

and dislocation can be noticed.

 von Mises stresses in sclera indicate a possible rupture

of the muscle.
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