
Bending Conduit Guide

Downloaded from ges.cursor.cl by Conner & Skylar • Explore the unseen. • Page 1

Bending Conduit Guide

Mastering the Art of Conduit
Bending: A Complete Guide for
Electricians and DIY Enthusiasts

Conduit  bending  is  one  of  the  most  fundamental  yet
challenging  skills  in  electrical  work.  Whether  you  are  a
seasoned  professional  or  a  dedicated  DIY  homeowner,
understanding how to properly bend conduit is essential for
creating  clean,  safe,  and  code-compliant  electrical
installations. A well-executed bend not only looks professional
but also protects wiring from damage and ensures that future
maintenance is straightforward. This comprehensive bending
conduit  guide  will  walk  you  through  every  aspect  of  the
process, from selecting the right tools to mastering advanced
bending techniques. By the end, you will have the confidence
to tackle any conduit run with precision and efficiency.

Understanding Conduit Types and
Their Properties

Before you pick up a bender, it is critical to understand the
materials you will be working with. Different types of conduit
have distinct mechanical properties that affect how they bend,
and choosing the wrong type for your application can lead to
cracking, kinking, or code violations.

EMT (Electrical Metallic Tubing)

EMT,  often  referred  to  as  thin-wall  conduit,  is  the  most
common choice for interior commercial and residential work. It
is  lightweight,  relatively  easy  to  bend,  and  offers  good
protection  against  physical  damage.  EMT is  typically  made
from galvanized steel or aluminum, and it can be bent using a
standard  hand  bender  or  a  mechanical  bender  for  larger
diameters.  Because  it  is  thin-walled,  EMT requires  careful
technique to avoid collapsing the pipe during the bend.



RMC (Rigid Metal Conduit)

Rigid metal conduit is thick-walled and provides the highest
level of physical protection for wiring. It is commonly used in
industrial settings, outdoor installations, and areas where the
conduit  may  be  exposed  to  heavy  impacts.  Bending  RMC
requires  significantly  more  force  than  EMT,  and  it  usually
demands a hydraulic or mechanical bender. Threading is also
required for connections, adding another layer of complexity.

IMC (Intermediate Metal Conduit)

IMC sits between EMT and RMC in terms of wall thickness and
strength. It is lighter than RMC but offers similar protection,
making  it  a  popular  choice  for  outdoor  and  industrial
applications. IMC can be bent with mechanical benders, but it
requires more effort than EMT.

PVC (Polyvinyl Chloride Conduit)

PVC is a non-metallic conduit commonly used for underground
installations, wet locations, and corrosive environments. Unlike
metal conduit, PVC is bent using heat. A PVC heater or a hot
box softens the material,  allowing you to  form the desired
angle without kinking. When PVC cools, it retains its shape
permanently.  This  process  requires  patience  and  a  steady
hand, as overheating can ruin the conduit.

Essential Tools for Conduit Bending

Having  the  right  tools  is  non-negotiable  for  accurate  and
efficient conduit bending. While a simple hand bender works
for  smaller  diameters,  larger  jobs  require  more specialized
equipment.

Hand Benders

Hand benders are the most common tool for bending EMT and
small-diameter rigid conduit. They typically feature a built-in
degree scale, a shoe (the curved part that forms the bend), and
a handle. Most hand benders are designed for specific conduit
sizes,  such as 1/2-inch or  3/4-inch.  It  is  crucial  to  use the
correct bender for your conduit size to achieve accurate bends.

Mechanical and Hydraulic Benders

For larger conduits, such as 1-inch EMT or any size of rigid
conduit,  mechanical  and  hydraulic  benders  are  essential.
Mechanical benders use a ratcheting mechanism or a screw
drive to apply force,  while hydraulic  benders use hydraulic
fluid  to  generate  immense  pressure.  These  tools  are  more
expensive and heavier than hand benders, but they are the
only practical choice for heavy-duty work.

Measuring and Marking Tools

Accuracy in conduit bending depends on careful measurement.



Bending Conduit Guide

Downloaded from ges.cursor.cl by Conner & Skylar • Explore the unseen. • Page 3

A quality tape measure, a fine-tipped marker, and a level are
indispensable. Many electricians also use a conduit bending
guide  chart  or  a  dedicated  bending  calculator  app  to
determine the precise take-up and shrinkage values for each
bend type.

Additional Accessories

A hacksaw or a conduit cutter is necessary for cutting conduit
to length. A reamer or a file is used to deburr the cut ends,
preventing damage to wire insulation. For PVC bending, a hot
box or a heat gun is required, along with a bending spring to
prevent collapse.

Basic Bending Terminology and
Mathematics

To follow any bending conduit guide successfully, you must
understand the language of bending. These terms are used
universally in the trade and are essential for accurate layout.

Take-Up

Take-up is the distance from the end of the conduit to the point
where the bend starts.  When you place the conduit  in  the
bender, the take-up value determines how far from the end of
the pipe the bend will  begin. Different bender models have
different take-up values, so always check the manufacturer's

markings.

Shrinkage

Shrinkage refers to the amount of conduit that is effectively
shortened when you make an offset bend or a saddle. When
you bend the conduit, the path becomes longer, meaning you
need to start with a longer piece of conduit than the straight-
line  distance  you  intend  to  cover.  Calculating  shrinkage
correctly prevents your conduit from coming up short.

Gain

Gain is the amount of length added to the conduit due to the
arc of a bend. In a 90-degree bend, the conduit's total length
after  bending  is  slightly  greater  than  the  sum of  the  two
straight sections.  Understanding gain allows you to cut the
conduit to the correct length before bending.

Stub-Up

Stub-up is  the vertical  distance from the floor to the point
where the conduit exits a wall or a box. For a 90-degree bend,
the stub-up length determines the height of the bend.

Offset and Saddle

An offset  bend  is  used  to  navigate  around  an  obstacle  by
creating two bends that shift the conduit's path laterally. A
saddle bend, often called a three-bend saddle, is used to cross



over a round obstacle such as a pipe. Both require precise
calculation of shrinkage and bend angles.

Step-by-Step Bending Techniques

Now that you are familiar with the terminology, it is time to
put that knowledge into practice. Below are the most common
bending techniques you will use on the job.

How to Make a 90-Degree Bend

The 90-degree bend is the building block of conduit bending.
Here is a straightforward process for achieving a perfect 90-
degree bend in EMT.

Measure and mark: Determine the desired stub-up1.
length. For example, if you need a 10-inch stub-up,
measure 10 inches from the end of the conduit and make
a clear mark.
Position the bender: Insert the conduit into the bender2.
so that the mark aligns with the bender's arrow or
marking indicator. This alignment accounts for the take-
up.
Apply even pressure: Pull the bender handle smoothly3.
and steadily until the conduit reaches a 90-degree angle.
Use the built-in level on the bender to confirm the angle.
Check your work: Place the conduit on a flat surface4.
and verify the stub-up height with a tape measure. Adjust
your technique if needed for the next bend.

How to Make an Offset Bend

Offset  bends are essential  for  navigating obstacles  such as
beams  or  other  conduits.  They  consist  of  two  equal-angle
bends separated by a specific distance.

Determine the offset distance: Measure the height of1.
the obstacle you need to go around. This is your offset
distance.
Choose the bend angle: Common offset angles are 22.52.
degrees, 30 degrees, and 45 degrees. The steeper the
angle, the shorter the distance between bends, but the
more difficult the pull.
Calculate shrinkage and spacing: Use a conduit3.
bending guide chart to find the shrinkage per inch of
offset for your chosen angle. For a 30-degree bend, the
shrinkage is approximately 1/4 inch per inch of offset.
The spacing between bends is determined by multiplying
the offset distance by the constant for your angle (for 30
degrees, the constant is 2).
Mark and bend: Mark the first bend point, then measure4.
the spacing distance and mark the second bend point.
Bend the first angle, then rotate the conduit 180 degrees
and bend the second angle. Check the offset height with a
level and tape measure.

How to Make a Three-Bend Saddle

A three-bend saddle allows you to cross over a round pipe or a
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raised obstacle. It requires a center bend and two outer bends.

Measure the obstacle: Determine the diameter of the1.
pipe you need to cross. This is your saddle height.
Choose the center bend angle: The most common2.
saddle uses 30-degree bends for the outer bends and a
60-degree bend at the center. Other combinations, such
as 22.5 and 45 degrees, are also possible.
Calculate the marks: The center mark is placed at the3.
midpoint of the obstacle. The outer marks are placed a
specific distance from the center mark, based on the
saddle height and the bend angle. A bending conduit
guide chart provides these values.
Bend in sequence: Bend the center mark to the4.
required angle (e.g., 60 degrees). Then, bend each outer
mark to the corresponding angle (e.g., 30 degrees). The
saddle should fit neatly over the obstacle.

Common Mistakes and How to Avoid
Them

Even  experienced  electricians  occasionally  make  mistakes.
Knowing what can go wrong helps you avoid wasted material
and rework.

Incorrect Take-Up

Using the wrong take-up value for your bender is a frequent

error.  Always  verify  the  take-up  marking  on  your  specific
bender before making critical bends. A simple test bend on a
scrap piece of conduit can save you from ruining a long run.

Overbending and Underbending

Conduit has a natural spring-back after bending. If you bend to
exactly 90 degrees, the conduit will spring back to about 88 or
89 degrees. The solution is to overbend slightly, typically by 2
to  3  degrees,  so  that  the  final  angle  after  spring-back  is
correct.

Kinking the Conduit

Kinking occurs when the conduit collapses at the bend point.
This  is  most  common with thin-wall  EMT or  when using a
bender  that  is  too  small  for  the  conduit  size.  To  prevent
kinking, use a bender with a properly sized shoe and apply
smooth, even pressure. Never jerk the bender handle.

Pulling Wires Through Tight Bends

A bend that is too tight or has a rough interior surface will
make wire pulling extremely difficult and can damage the wire
insulation.  Always  use  the  largest  possible  bending  radius
allowed  by  code.  For  EMT,  the  minimum  bend  radius  is
typically 6 times the conduit diameter.



Safety Considerations for Conduit
Bending

Safety should always be your top priority.  Conduit  bending
involves physical force, sharp edges, and in some cases, heat.
Follow these guidelines to stay safe.

Personal Protective Equipment

Wear safety glasses to protect your eyes from metal shavings
and debris. Use heavy-duty work gloves to prevent cuts from
sharp conduit ends. When bending PVC with heat, wear heat-
resistant gloves to avoid burns.

Proper Lifting and Ergonomics

Hand bending large conduit or operating a hydraulic bender
can strain your back and shoulders. Lift with your legs, not
your back, and use mechanical assistance when possible. Take
breaks to avoid fatigue-related mistakes.

Electrical Safety

Always verify that the conduit run is de-energized before you
begin work. Even if the circuit is off, use a non-contact voltage
tester to confirm. Never bend conduit that is already installed
and connected to live equipment.

Tips for Achieving Professional
Results


