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INTRODUCTION TO LIFTING PAD
EYE STANDARDS

In the world of heavy lifting and material
handling, few components are as critical
yet  often  overlooked  as  the  humble
lifting pad eye. These unassuming steel
plates, welded or bolted onto equipment,
structures, and machinery, serve as the
primary connection point between a load
and a lifting device. When a crane hook
attaches to a pad eye, the entire weight
of  the  structure  is  channeled  through
this  single  point.  It  is  therefore  no
exaggeration to say that the safety of an
entire  lifting  operation  rests  on  the
integrity  of  these  small  but  mighty
components. This is why understanding
and  adhering  to  Lifting  Pad  Eye
Standards  is  not  merely  a  matter  of
r egu la to ry  comp l i ance ,  bu t  a
fundamental  pillar  of  workplace safety.
These standards provide the engineering
blueprint  for  designing,  manufacturing,
testing,  and  using  pad  eyes,  ensuring
they can withstand the immense forces
they  a re  sub jec ted  to  w i thou t
catastrophic  fai lure.
Without  a  unified  set  of  guidelines,  pad
eyes  could  be  designed with  insufficient
s t reng th ,  manu fac tu red  f r om
substandard  materials,  or  welded  with
i n a d e q u a t e  t e c h n i q u e s .  T h e
consequences of a pad eye failure are
often  severe,  potentially  leading  to
dropped loads, property damage, serious
injuries, or even fatalities. Lifting Pad

Eye Standards  exist  to eliminate this
guesswork,  offering  a  tried-and-tested
framework  that  engineers  and  safety
professionals  rely  on.  These  standards
are not arbitrary; they are derived from
years of engineering research, accident
analysis,  and  industry  best  practices.
They cover everything from the shape
and size of the hole to the radius of the
fillet weld and the chemical composition
of  the  steel .  By  fo l lowing  these
established  norms,  companies  can
significantly  reduce  the  risk  of  lifting
accidents  and  protect  both  their
workforce  and  their  assets.
This  article  provides  a  comprehensive
overview of  the  key  Lifting Pad Eye
Standards ,  explor ing  the  most
important regulations, design principles,
material  requirements,  and  inspection
protocols.  Whether  you  are  a  design
engineer,  a  project  manager,  a  safety
officer,  or  a  rigging  professional,
understanding  these  standards  is
essential  for  ensuring  every  lift  is
executed safely and efficiently. The goal
i s  t o  d e m y s t i f y  t h e  t e c h n i c a l
requirements  and  provide  a  clear,
practical  guide  that  can  be  applied
across  var ious  industr ies,  f rom
construction  and  manufacturing  to
offshore  oil  and  gas  and  renewable
energy.

KEY INTERNATIONAL STANDARDS
GOVERNING LIFTING PAD EYES

The  landscape  of  Lifting  Pad  Eye
Standards  is  shaped  by  several
international and regional bodies. While
many  countries  have  their  own  specific
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codes, a few key standards are widely
recognized  and  adopted  globally.
Understanding which standard applies to
you r  p ro j ec t  depends  on  you r
geographical  location,  industry  sector,
and  the  specific  application  of  the  pad
eye.

ASME BTH-1:
Design of Below-
the-Hook Lifting
Devices
The  American  Society  of  Mechanical
Engineers  (ASME)  standard  BTH-1  is
arguably  the  most  comprehensive  and
frequently cited standard for lifting pad
eyes in North America and many other
parts  of  the world.  ASME BTH-1,  titled
"Design  of  Below-the-Hook  Lifting
Devices,"  provides  detailed  design
criteria  for  all  components  of  a  lifting
device,  including  pad eyes.  It  is  often
used in conjunction with ASME B30.20,
which covers the marking, testing, and
safe use of these devices.
ASME BTH-1 categorizes lifting devices
into  three  service  classes  based  on
frequency of  use and impact:  Class 0,
Class 1, and Class 2. Each class imposes
different  design  factors  and  fatigue  life
requirements.  For  pad  eyes,  the
standard specifies minimum thicknesses,
hole diameters relative to pin sizes, edge
distances, and weld design. It mandates
rigorous  calculations  for  pin  bearing
stress, tensile stress at the net section,
shear stress, and double-plane tear-out
stress.  Crucially,  ASME  BTH-1  requires
that all pad eye designs be certified by a
registered  professional  engineer,

ensuring a  high level  of  accountability
and safety.

ASME B30.20:
Below-the-Hook
Lifting Devices
While  ASME  BTH-1  covers  the  design,
ASME B30.20 covers the operational and
testing aspects. This standard is part of
the larger ASME B30 series, which is the
bible  for  crane  safety  and  l i ft ing
equipment  in  the United States.  ASME
B30.20  specifies  the  requirements  for
marking, proof testing, and load testing
of  lifting  devices,  including  those  with
pad eyes. It dictates that each pad eye
or  lifting  device  must  be  permanently
marked  with  its  rated  capacity,  the
manufacturer's  identification,  and  a
serial  number.  The  standard  also
outlines  the  frequency  of  periodic
inspection and the criteria for removing
a pad eye from service if it shows signs
of wear, deformation, or damage.

EN 13155:
European
Standard for
Lifting
Attachments
In  Europe,  the primary standard is  EN
13155,  "Cranes –  Safety  –  Loose Non-
manually Operated Lifting Attachments."
This standard covers a broad range of
lifting  accessories,  including  pad  eyes,
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lifting beams, spreaders, and clamps. EN
13155  provides  design  and  test
requirements  to  ensure  that  lifting
attachments  are  inherently  safe.  It
mandates  that  pad  eyes  must  be
designed with a minimum safety factor
of  4  against  the  yield  strength  of  the
material.  Like  ASME BTH-1,  it  requires
detailed calculations for all critical stress
points.  EN 13155 also  emphasizes  the
need for clear marking of the Working
Load Limit (WLL) and the manufacturer's
identification.  Compliance  with  this
standard  is  essential  for  any  lifting
equipment  used  within  the  European
Union  and  is  often  a  contractual
requirement  for  major  pro jects
worldwide.

ISO 8313 and
Other Relevant
Standards
The  International  Organization  for
Standardization (ISO) also contributes to
Lifting Pad Eye Standards. ISO 8313,
"Cranes  — Lifting  hooks  — Scoring  of
defects,"  is  specifically  relevant  for  the
inspection  and  maintenance  of  hooks,
but the principles of defect assessment
can  be  applied  to  pad  eye  holes  and
surfaces. Additionally, ISO 9001 quality
management systems are often used as
a  framework  to  ensure  consistent
manufacturing and inspection processes
for pad eyes. In specific industries, such
as  offshore  oil  and  gas,  additional
standards like DNV (Det Norske Veritas)
or  API  (American  Petroleum  Institute)
specifications  may  also  apply,  imposing
even  more  stringent  requirements  for
materials,  welding, and non-destructive
testing.

ENGINEERING DESIGN
PRINCIPLES IN LIFTING PAD EYE
STANDARDS

The  core  of  any  Lifting  Pad  Eye
Standard lies in its engineering design
requirements.  These  are  not  arbitrary
rules but are derived from first principles
of  mechanics  and  material  science.
Understanding  these  principles  helps
engineers  and  users  appreciate  why
standards  mandate  specific  geometries
and  calculations.

Load Paths and
Stress Analysis
When a load is  applied to a pad eye,
several  distinct  stress  paths  develop.
The standard requires that each of these
be individually  calculated.  The primary
stress paths include:

Tension at the Net Section:
This is the stress across the
narrowest part of the pad eye,
which is typically the cross-section
on either side of the hole. The net
section must be large enough to
keep tensile stress well below the
material's yield strength.
Pin Bearing Stress: The pressure
exerted by the pin on the inside
surface of the pad eye hole must
not exceed a specified limit to
prevent local yielding or
deformation of the hole.
Shear Tear-Out: This is a
potential failure mode where the
pin rips out through the top or side
of the pad eye. The distance from
the center of the hole to the edge
of the pad eye is critical here.
Double-Plane Shear: This is a
more complex stress state that
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occurs at the back end of the pad
eye, particularly when the pad eye
is attached to a structure by a
single-sided weld.

Standards  like  ASME  BTH-1  provide
explicit formulas for each of these stress
calculations. A competent designer must
check all of these modes and ensure the
pad eye is adequate for the worst-case
load scenario, which often includes not
just the static weight but also dynamic
factors  like  shock  loading,  off-angle
pulls,  and  wind  forces.

Geometry and
Dimensions
The  physical  shape  of  a  pad  eye  is
carefully  prescribed  by  standards.  Key
geometric parameters include:

Inside Diameter (ID) of the
Hole: Must be large enough to
accommodate the lifting pin or
shackle, but not so large that it
unnecessarily weakens the net
section. A common rule is that the
ID should be approximately 10% to
15% larger than the pin diameter
to allow for easy engagement.
Outside Diameter (OD) or
Width: Determines the net
section width. The ratio of the net
width to the thickness is often
specified to prevent local buckling.
Thickness: A critical parameter.
Standards often set a minimum
thickness relative to the hole
diameter or the load capacity. A
thicker pad eye is stronger but
also heavier.
Edge Distance: The distance
from the edge of the hole to the
top and side edges of the pad eye.

This is crucial for preventing shear
tear-out. Most standards require
this distance to be at least 1.5 to 2
times the hole diameter.
Radius at the Base: The
transition from the flat face of the
pad eye to the base (where it
meets the structure) must have a
smooth radius. This reduces stress
concentrations, which can
otherwise lead to fatigue cracks.

Weld Design
A pad eye is only as strong as its weld.
Lifting  Pad  Eye  Standards  place
heavy  emphasis  on  weld  design  and
quality. The standard requires that the
weld  be  designed  to  transmit  the  full
load  of  the  pad  eye,  typically  with  a
safety  factor  equal  to  or  greater  than
that of  the base metal.  Common weld
types include:

Fillet Weld: The most common
type, where a triangular bead is
laid along the joint between the
pad eye and the base plate. The
leg size of the fillet weld must be
large enough to carry the load.
Full Penetration Weld: Used for
the highest strength requirements,
often in offshore or lifting beam
applications. The weld metal
completely penetrates the joint,
providing maximum strength and
fatigue resistance.
Pinned or Bolted Connections:
In some cases, pad eyes are
mechanically attached rather than
welded. The standard then
dictates the design of the pin, bolt,
or clevis, including shear and
bearing calculations.

Standards  require  that  all  welding  be
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performed by certified welders following
qualified welding procedures (WPS). This
ensures  the  weld  has  the  necessary
strength,  ductility,  and  resistance  to
defects  like porosity,  slag inclusion,  or
undercut.

MATERIAL SELECTION AND
QUALITY CONTROL

The material chosen for a lifting pad eye
has a direct impact on its performance
and safety. Lifting Pad Eye Standards
specify  acceptable  materials  based  on
their  mechanical  properties,  such  as
yield  strength,  tensile  strength,
elongation,  and  toughness.

Common
Materials

Carbon Steel (e.g., ASTM A36,
A572 Grade 50): The most
common material for general-use
pad eyes. It is cost-effective,
weldable, and readily available.
A572 Grade 50 offers higher
strength than A36, allowing for
lighter designs.
High-Strength Low-Alloy Steel
(HSLA): Used for high-capacity or
fatigue-sensitive applications.
Materials like ASTM A514 (T-1) can
be heat-treated to very high
strengths, but require careful
welding and stress relief.
Stainless Steel: Used in
corrosive environments, such as
offshore or chemical plants.

Grades like 304L or 316L offer
good corrosion resistance but have
lower strength than carbon steels,
requiring larger sections.

Traceability and
Certification
Quality  control  begins  with  material
traceability.  Standards  require  that  all
material  used  in  lifting  pad  eyes  be
supplied  with  a  mill  test  report  or
certificate of compliance. This document
verifies  the  material's  chemical
composition and mechanical properties.
When a pad eye fails, investigators can
trace  the  material  back  to  its  original
heat lot to identify potential issues.

Non-Destructive
Testing (NDT)
After fabrication, pad eyes must undergo
rigorous  inspection.  Common  NDT
methods  prescribed  by  standards
include:

Visual Inspection: The first and
most basic check for surface
defects, weld quality, and
dimensional accuracy.
Magnetic Particle Testing (MT
or MPI): Used on ferromagnetic
materials to detect surface and
near-surface cracks, particularly in
weld areas.
Dye Penetrant Testing (


