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Case Study and Structural Analysis of Door Lock Hasp Failure Mode
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Abstract Owing to its relatively simple structure and convenience of manufacturing and installation, the
door lock hasp has been used to prevent or discourage trespassing intruders from external entrance
doors as a supplementary locking device for a very long time. The door lock hasp is very useful because
of its convenient and economical manufacture and installation. In addition to such merits, there is also
a limitation of door lock hasp as a security device. For the appropriate design and installation of door
lock hasps in actual situations, the limitations of door lock hasps were analyzed. In addition, the actual
case of door lock hasp failure was analyzed. An analysis of an actual case of door lock hasp failure
showed that it was impossible to destroy the door lock hasp using only the power of a single intruder
without using a sharp and stiff pry or crowbar. In addition, improvements of door lock hasps are

recommended to prevent or discourage trespass by intruders by destroying door lock hasps.
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Fig. 1. Door lock hasp
(a) Fixed part and hinge of door lock hasp
(b) Door lock hasp installed on frame and edge of door
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Fig. 2. Free body diagram of door lock hasp and
screws, view from top.
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Fig. 3. Door lock hasp failure free body diagram
(a) Door lock hasp without external force
(b) External force applied at door lock hasp with sharp
and strong tool
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Fig. 4. Actual case of door lock hasp failure
(a) Door lock hasp failure top view (-z direction)
(b) Door lock hasp failure front view (+y direction)
(c) Door lock hasp failure with screw mounting surface
(d) Screw mounting surface of door lock hasp failure
(e) Door lock hasp failure with lock
(f) Entrance door surface where hasp installed
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Fig. 5. Door lock hasp dimension and free body
diagram

(a) Door lock hasp dimension, front view (+y direction)
(b) Free body diagram for bending, top view (-z direction)
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Where, F denotes applied force by human on
handle of tool, L denotes length of tool, D

denotes external diameter of hinge.
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Fig. 6. Bending of door lock hasp due to external
force F of sharp and strong tool
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Where, M denotes applied bending moment, I
denotes second moment of cross-sectional area,
y denotes distance from centroid to where

bending stress is estimated.
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Where, oy denotes yield strength of door lock
hasp, t denotes thickness of door lock hasp,

t=1.5 mm.
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(a) Reinforced with steel plate, top view (-z direction)
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