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Introduction

In this next section of the supplement, we will cover the subject of scaffold loading in more
detail. This section will cover the basics of how to determine the weight (load) on a scaf-
fold, and compare that weight to the maximum weight that the manufacturer recommends

to be placed on that scaffold.

This information may be studied in order for the competent person to gain a conceptual
understanding of the reasons for limits on loading, and such topics as the number of levels
to be used simultaneously. However, itis STI's opinion that the actual calculation of loading
for design of scaffolds (where such calculation is necessary) should be done by the scaf-
folding manufacturer, or qualified person with substantial experience. Many competent
persons would need to perform such a calculation on rare occasions, and might be suscep-
tible to an oversight due to lack of practice and inexperience. On the other hand, the scaf-
folding manufacturer will have qualified persons on staff who perform such calculations on a
regular basis. These individuals are experienced with the equipment, it's design, and

loading calculations.

For the scaffold pictured at left, we had to do
a leg load calculation. How did we do this?
First, we looked at sample legs (aka posts).
We then added the weight of all the posts
stacked on top of each other. We then had to
find each horizontal attached to that post and
add half of the weight of the horizontal. Then
we found each diagonal connected to that
post and added half of it's weight. Then we
found all the planks supported by that post
and added the proper proportion of weight .
We then found the accessory equipment such
as clamps and added their weight. Combin-
ing all this gave us the weight of scaffold
materials, also known as "Dead Load". Next
we had to determine that post's share of the
weight of workers and materials, also known
as "Live Load". Finally, we added in other
special loads such as wind loading. Then we
determined the additional bracing required to
maintain the safety factor. We will discuss
this more later in this section.

Before we discuss loading further, STI provided some generic limits on heights, number of
simultaneous work levels, and number of additional planked levels in our discussion of

loading in CP/01/01, the general requirements section.

We will begin this section with a

review of the loading information from general requirements, starting on the next page.




[image: image2.png]The next topic is loading on the scaffold. The scaffold structure loading calculations are
based on one of three anticipated loads. Light duty is the term for up to 25 pounds per
square foot. Medium duty is the term for up to 50 pounds per square foot. Heavy duty is
the term for up to 75 pounds per square foot. The user should know how much weight they
will place on the platform with workers, tools, materials, and plan for the corresponding
rating. The following graph illustrates a 7' long by 5' wide platform with 25 pounds per
square foot loading.

L X5=35Square Feet

5 feet

35 X 25 PSF = 875 pounds

Maxi . - if

In this 7'X5' example, (which happens to be the most popular frame scaffold platform
size), up to 875 pounds could be placed on the platform. Since a worker and tools are
rated at 250 pounds by industry standard, three workers could be using this platform and
still leave 125 pounds additional capacity without exceeding the 25PSF usage.

Most crafts would not need to exceed this loading during normal usage. Consequently,
25PSF or "light "duty is adequate for most crafts. The term "light" duty is somewhat
misleading; standard duty would probably be a more fitting term for 25PSF usage.

The next rating is called medium duty, or 50 pounds per square foot. In our example of a
7' by 5' platform, up to 35 X 50 = 1750 pounds could be placed on the platform. Crafts
which may place heavy stacks of materials on the platform will need this capacity. For
example, a brick mason will place pallets of bricks, or possibly wheelbarrows full of
mortar, on the platform. A brickmason should plan for 50PSF usage.

The highest rating is called heavy duty, or 75 PSF. In our 7' by 5' example, this would be
35 X 75 = 2625 pounds. It is extremely rare that this much capacity is required
(stonesetters may be the exception).

Most scaffold frame legs are rated to carry between 2000 and 3000 pounds per leg when the
scaffold is properly assembled. Consequently, the legs are strong enough to carry either the
light, medium, or heavy duty loads. However, there is a limit on how many levels can be
used and loaded at the same time (simultaneously). Consult your manufacturer for specific
allowable leg loads, and limits on heights, and number of allowable levels that may be used.
The following are some conservative guidelines recommended as a maximum by STI. The
maximum recommended height is ten frames high. For a seven foot longitudinal spacing:

Light Duty: ~ With one L. D. level in use, nine additional planked
With two L. D. levels in use simultaneously, six additional planked
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With four L. D. levels in use, none additional planked

Med. Duty: With one M. D. level in use, nine additional planked
With two M. D. levels in use, none additional planked

Heavy Duty: Consult supplier

The above limits for frame scaffolds are intended to provide an approximate guideline only,
remember to consult your scaffolding supplier for specific guidelines.

For tube and clamp scaffolding, OSHA gives the following guidelines in the appendix:
Light Duty: With one L. D. level in use at a time only, a maximum of 16 other

planked levels ready to use.
With two L. D. levels in use simultaneously, a maximum of 11 other
planked levels ready to use.
With three L. D. levels in use simultaneously, a maximum of 6 other
planked levels ready to use.
With the maximum four L. D. levels in use simultaneously, only 1 addi-
tional planked.

Med. Duty: With one M. D. level in use at a time only, a maximum of 11 other
planked levels ready to use.
With the maximum two M. D. levels in use simultaneously, one addi-
tional planked.

Heavy Duty:With the maximum one H. D. level in use at a time, 6 additional planked.
While the above are generic guidelines, you should also consult the manufacturer of the
specific product you are using for specific guidelines. Many manufacturers will provide load
tables included in their assembly instructions. For example, one manufacturer recom-
mends a maximum of 100 pounds of live load per leg. The leg could therefore support four
decks with 25 pounds per square foot, or two decks with 50 pounds per square foot, or one
deck with 75 pounds per square foot. That manufacturer's table allows for two additional
planked levels not in use. In addition, the manufacturer will have engineers on staff for
assistance in design of scaffold projects. All scaffolds over 125" in height must be designed
by an Engineer.

In addition to the load on the legs, there are on limits on plank spans depending on loading.
There are also limits on leg spacing for tube and clamp scaffolding. These will be covered
later in the program.

Aleg load calculation may also be done. This process involves determining the maximum
weight that should be imposed on the leg, and comparing that to the manufacturer's rated
load. A more thorough discussion of leg load calculation is found in the supplemental
information section in the back of this manual. But the basic concept is not complicated.
As a simple example, if the scaffold has four legs, then each leg will carry one fourth of the
weight. The weight consists of two main components, the weight from the scaffold itself
(dead load) and the weight from the workers and tools (live load). A determination of the
weeiaht of the-scaffold itself is made. and then a determination of the anticipated weight from




[image: image4.png]workers and tools is made. Then the two weights (live load and dead load) are added
together. The total must be less than the manufacturer's rated load.

However, while the concept is simple, the actual determination can become complicated.
Several factors come into play, such as the configuration of the scaffold. On rows of scaf-
folding the inner legs will be supporting the load from more than one platforms as shown
below.

Four.\eg scaffold Six leg scaffold
contributory area. contributory area.

Center leg scaffold
contributory area.

The area which the leg is supporting is referred to is the contributory area. As the dia-
grams indicate, the contributory area for a center leg and the resultant weight that it carries
is much greater than for the corner leg.

Another factor which complicates things is that the actual determination of dead load must
be done by determining all the components which attach onto that leg. For example, on a
tube and clamp scaffold, the post itself, the horizontals and diagonals which attach onto that
post, the associated clamps, that leg's share of the weight of planks, toeboards, ladders,
and other accessory equipment must all be included in the calculation.

That leg's share of live load must be included. This will vary depending upon the antici-
pated loading (25PSF, 50PSF, or 75PSF), and the contributory area.

Other factors could include special loads such as wind loads (particularly on enclosed
scaffolds), or point loads if the scaffold is used as a staging area for heavy equipment.

For these reasons, STI recommends that if either the conservative limits that we have given
or the manufacturers tables need to be exceeded, you should contact your scaffolding
supplier. A design can be done by the manufacturer's engineering staff, or by a qualified
person experienced in scaffold loading calculation. There are also professional engineers
available who are experienced in scaffold and rigging design. Loads on plank spans are
given later in this section. Also, post spacing on tube and clamp and system scaffolds will
be discussed later.

Remember, do not overload individual planks, do not
overload any one platform, and do not use more platforms
simultaneously than recommended above.

More information on loading is contained in the supple-
ment. In addition, all scaffolds over 125 feet in height must
be designed by a registered professional engineer.





[image: image5.png]The previous information was covered in CP/01/01. We included it here as a review. But
let's suppose you need to exceed the generic limits given earlier and need to determine
loading on the scaffold components for a comparision to the manufacturer's rated capacity.
How do you proceed?

A good plan of attack is to start by conceptualizing the weight itself which will be imposed.
Next, picture in order the components of the scaffold which will bear that weight. Then
evaluate each component to ensure that it is not overloaded. For example, suppose the
weight is a 250 pound worker on the top platform. The workers' weight will first be carried
by the scaffold plank he is standing on. So the first thing to check is that the plank is not
overloaded. Next, the plank is supported by the bearer tubes. Each bearer tube carries
half of the weight of that plank, and all the other planks that it supports. So the second item
to check is the bearer tube to ensure that it is not overloaded. The bearers are supported
by the posts. The bearer may be attached to the post by a device such as a clamp, which
needs to be checked. Next, the post carries a partial weight of all of the bearers and other
scaffold components attached to it. The load on the post must be checked. Finally, the
post is supported by the screw jack, mudsill, and the soil. So these must be checked for
capacity. What we will do next is to examine the load checking techniques for these items
in order: planks, bearer, clamps, posts, and foundation (screwjack/pads/soil).

Planks

STl recommends a maximum load of 250 pounds per wood plank as a generic guideline.
Some planks are rated to carry more than 250, but 250 is a good limit to work with unless
you have information of greater capacity. The manufacturer will provide the loading infor-
mation on premanufactured planks. Laminated veneer wood planks, aluminum and steel
hook-on planks, and longer stage boards will all be assigned a maximum loading by the

manufacturer. OSHA gives the following guidelines for solid sawn plank in the appendix:

Maximum intended nominal

load (Ib/f?)

Maximum permissible span
using full thickness
undressed lumber (ft)

Maximum permissible span
using nominal thickness
lumber (ft)

Bearers and the platform as a whole

The bearer refers to the horizontal member which supports the end of the planks. It may
also be called a header, a ledger, or a transom. Since the planks are supported at both
ends by a bearer, each bearer carries the weight of one half the platform. There are two
components to the platform weight, the live load and the weight of the planks themselves.
The best way to understand this is with examples. Lets suppose the platform is five feet
wide and has six 8' long planks on it, each weighing 32 pounds. The total weight of planks
is then 6 X 32 = 192#. Each bearer supports half, or 96#. In addition, there may be four
toeboards weighing 10# each for a total of 40#. So the total dead load is 192 + 40 = 232#.




[image: image6.png]Since each bearer carries half, the dead load is 116#. Next we estimate the live load. By
traditional convention, anticipated live load is divided into three categories, 25PSF, 50PSF,
or 75PSF. So if the platform is 7' long and 5' wide, and the loading is light duty (25PSF),
the total live load would be 35 X 25 = 875#. Each bearer would also support half of this
weight, 437.5#. Next we add together the 437.5# live load and the 116# dead load for a
total of 553.5#. That number is then compared to the rated load supplied by the manufac-
turer.

It should be noted that the designer does not have to choose a 25PSF, 50PSF, or 75PSF
load. The designer could specify an exact amount of maximum weight on the platform,
such as "three workers plus 100# of tools".

It gets a little more complicated on rows of scaffolding because the center bearer is sup-
porting half of the platform to its' right, and half of the platform to its’ left. If the platforms
are symmetrical, it carries a full platform. But if the two platforms are different sizes, the
half load must be calculated separately. Consider the picture below.

The bearer on the end (yellow arrow) supports half of the first platform. The bearer de-
noted by the red arrow supports half of the first platform and half of the second. Therefore,
it carries the weight of a full platform. So the weight determination must be adjusted ac-
cordingly.

What are some typical load capacities of bearers? In general, frame scaffold headers will
support more than tube and clamp or system because the frame headers are supported by

internpeee





[image: image7.png]Tube & clamp and system scaffold bearers do not have supports built in. So even though
the tubing used is a larger diameter and thicker gauge than frame scaffold tubing, the
bearer cannot support as much weight. You will need to obtain the specific loading from
the manufacturer of the scaffold that you are using. The following are some general guide-
lines.

On frame scaffolds, the bearer capacities can be quite high on the standard 5' span (width).
However, on tube and clamp or system bearers, the bearer capacity is often the limiting
factor when deciding on platform width. For example, in the appendix OSHA recommends
a maximum post spacing and resultant bearer span of 4 ' for tube & clamp. With system
scaffolds there is a substantial variation between manufacturers on the recommended
maximum span of unsupported bearers. Some manufacturers recommend a maximum
span of 4', whlle others will allow up to 7' for end bearers (not a center bearer). A center
NS R e RISIHLoSBSIR St et
were constructed by the
manufacturer at our facility.
Notice that these end bearer
tubes have no additional
support. However, on wider
spans, the manufacturers
recommend a bearer with
additional support similar to
w the one shown on the left.

Specific configurations vary,
but the concept is to rein-
force the bearer tubes.

These pictures show a 4' wide tube & clamp scaf-
fold. This is the maximum width recommended in
the appendix. If the platform is wider, and the
subsequent bearer span wider, then the bearer
should be supported in the center by an additional
brace. Note that the bearer on the left supports
one half of the platform, while the bearer on the
right supports a full platform.

In addition to the uniform loading, the maximum bearer point loading should be considered.
For example, one system scaffold manufacturer recommends a maximum 500# point load
at the center of a 5' wide bearer (if the bearer is not reinforced). Let's assume the user
intends to place a narrow piece of equipment that weighs 1000# weight directly in the
center of the bearer. The bearer point load limit would be exceeded. The bearer's point
load limit will be less than its' uniform limit.

In summary, to calculate the bearer load, determine the weight of planks, toeboards, etc.,
supported by the bearer and add that to the anticipated live load. End bearers support one
half of this weight but center bearers support half of the platform to each side (which may
not be the same). The manufacturers anticipate normal loading conditions and build the
equipment to meet that loading. They will provide specific loading information for their
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Bearer connections are discussed next. With frame scaffolding, the bearer is welded onto
the posts. The connection will not be a limiting factor. However, on tube & clamp scaffold-
ing, the bearer is affixed to the posts with right angle clamps. There are a great variety of
clamps available, so the load capacity before slippage occurs also varies greatly. For
example, many two inch wide clamps have been tested to between 3000 to 4000 pounds
ultimate load. The ultimate load is the absolute maximum that the component will support
before failure. The rated load is one fourth of the ultimate load (minus a small fraction), in
order to maintain the four to one safety factor. In the example above, the manufacturer will
assign a rated capacity of 750 to 1000 pounds per clamp.

The weight imposed on the bearer connection is one half of the load imposed on the bearer
as previously discussed. To explain, if you pick up a barbell evenly spaced with your
hands, your right hand has half the load and your left hand has half the load. The bearer
connection is like your hand. Generally, the bearer connection will not be the limiting factor
because the maximum load on the bearer will be reached first. However, an exception
could be bearers that are rated to carry substantial amounts. For example, if an | beam is
the bearer, and is carrying a heavy load, and connected to the scaffold via clamps, the
clamp capacity might be exceeded. But generally, for regular scaffold tube bearers, if the
bearer is not overloaded, then the clamp will not be overloaded. However, it is a good
practice to install a "safety clamp” under the bearer clamp for a backup. This normally
happens automatically if the runner is set under the bearer as covered in the tube and
clamp section.

With system type scaffolding, the bearer connection is welded on to the post. This type of
connection is stronger than a clamp because a clamp is only a friction grip. In general, if
the bearer is not overloaded, then the bearer connection will not be overloaded. However,
if the configuration included longer trusses for bearers, or multiple trusses into the connec-
tor, then the connector capacity might be approached and should be evaluated. These
types of configurations may require special knee bracing or suspension bracing and should
be designed by the scaffolding supplier.

Posts (legs)

Calculating the post or leg loading can be a little more difficult. Consider the pictures be-
low.
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These pictures illustrate the contributory area of the legs. Notice that the corner post is
carrying one fourth of a platform. The inner leg, however, is carrying one fourth of the two
adjacent platforms. The point is that each leg may carry a different load depending upon
its" position within the design.

Let's use the corner leg shown in the picture on the bottom of the previous page as an
example. To calculate the leg load we need to determine the live and dead load. First, let's
figure the dead load. What weight of scaffolding is this leg carrying? Obviously, it is carry-
ing its' own weight. Let's assume the scaffold post consists of one 10’ long tube and one 8"
long tube stacked on top of each other. The 10' tube weighs 20#, the 8' tube weighs 17#.
Start a list with those tubes first.

Next list the horizontal tubes attached to the post. Include one half of the weight of all the
horizontal and diagonal tubes attached to it. Why one half? The corner leg we are examin-
ing supports one end of the tube, and the other end is clamped to and supported by a
different leg. Itis like if you and a friend pick up different ends of a barbell; his hand carries
half the weight, and your hand carries half the weight. Looking at the front side of the
picture on page 45, we see five 8' long horizontal tubes attached to the post. Each 8' tube
weighs 17#, and the leg supports one half. Each tube is held on by a right angle clamp
weighing 2.75", and the post carries all the weight of that clamp. Also, two diagonals are
attached to the post from this direction. The diagonals are 10' tubes @ 20#, and the leg
carries half. The diagonals are held on by two swivel clamps. The swivel clamps weigh
3.5#, and the post carries all the clamp weight. So we add those to the list. Note: we are
ignoring the attached ladder for this excercise.

Looking at the end of the scaffold (the short way), we see five 4' tubes attached to the post.
Each 4' tube weighs 10#, and the leg carries half. The 4' tubes are held on by four right
angle clamps, each weighing 2.75#, and the leg carries it all. Two diagonals are attached
to the post. The diagonals are 8' tubes and weigh 17#, and this post carries half. The
diagonals are held on by two swivel clamps, each weighing 3.5#, and the post carries it all.

On top, there are four 8' long planks @ 32# each. The post supports one fourth of the
planks on top. There are also two toeboards, 8' & 4', weighing 15# total. The nails could
also be added in but we won't do that here.

Now let's write out our list.
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Source Part Qty. Wt.  Share Factor Total
Posts 10 tube 1 20# 1.0 20#
Posts 8 tube 1 17# .0 174
Front horizontal 8 tube 5 17# 5 42.5%
Clamps above RA 5 275 1.0 13.75%#
Front diag 10 tube 2 20# 5 20#
Diag clamp sSwW 2 3.5%# 1.0 o7#
End horizontal 4" tube 5 10# 5 25#
Clamps above RA 5 275 1.0 13.75%#
End diag 8" tube 2 17# 5 17#
Diag clamps sSwW 2 3.5%# 1.0 o7#
Planks 8' 4 32# .25 32#
Toeboards TB8 1@8' 10# 5 05#
Toeboards TB4 1@4' 5.0# 5 02.5#
Total Scaffold Weight (Dead Load), 222.5#

Next we will calculate the live load. Assume a light duty (25PSF) load. Refer to the con-
tributory area diagram on the previous page. This platform is 7' long by 4' wide. This one
is simple enough to do the short way: 7 X 4 = 28 X 25PSF = 700#. This leg's share is 1/

4th, which equals 175#.

So the total live and dead load in this example is 222.5# plus 175# equals 397.5#. That
number is compared to the rated capacity from the manufacturer. In this case the leg is
rated for 4000# in this configuration. So we are only using about one tenth of it's capacity.
Also, keep in mind that the rated capacity includes the four to one safety factor.

However, while this corner leg is lightly loaded, notice that the leg to the left in the scaffold
is in a different configuration. lts' contributory area includes distance to the right and dis-
tance to the left. And notice that the post to the left is a dead leg so that half the weight of
that leg is transferred back down to the leg we are examining. The other half is transferred
down to the leg further left. So in effect the leg being considered carries a larger platform
weight to its' left and half a platform to the right. The areas must be calculated separately.

corner leg

next leg to left




[image: image11.png]Let's look at another example. Consider the front
corner leg on the scaffold pictured at the left. Using
the same process, the frame leg must first carry it's
own weight; that is, its' half of the frame. If the
frame with both legs weighs 46#, one half is 23#. It
is two frames high, with one coupling pin, 1.25%.
Cross braces attach to the adjacent frames. The
cross braces weigh 12.25# each, the corner leg
carries half. The first platform is planked with six 8
wood planks @ 32# each, the corner leg carries
one fourth. Notice the side bracket platform. This
leg carries all the weight of the bracket @ 20#. It
carries half of the weight of the side bracket planks,
2 each @ 32#. It carries a share of the toeboards.
It carries all of the guardrail posts @ 8.5#, and half
the weight of the two front guardrails @ 5.25# each.
Note that the sidebracket must be viewed differently

inside contributory area, having differenti#atballocations. The side bracket end guardrails
are continuous 8' tubes which go across the main level also. The corner leg carries half the
weight of these tubes to the right, and all of the weight above the side bracket and clamps.

The top platform has a guardrail post, this leg carries all its' weight. This leg also carries
half the weight of the swing-gate end panel @ 40#. It carries one fourth of the top planking
and part of the toeboards as covered before. It carries half the weight of the top front

guardrails.

Notice the hoist arm. The corner leg carries all the weight of the arm and potential materi-

glsureisted. Next creaje a table, apgytotalihe deahansdvpioad (two levelgg@B0pst).

Frame leg Frame 2
Coupling Pin Pin 1
Cross Brace XB74 2
1st platform 8' plank 6
Side bracket Bracket 1
Bracket planks 8' plank 2
Toeboards 8'2X4 2
Bracket post Guard post 1
Bracket G. rail 7'GuardR. 2
Tube & clamp rails 8' tube 2
Clamps for above RA clamp 4
Top platform plank 8’ planks 6
Toeboards above  Appx 8' 2
Top Gate panel GR Panel 1
Top rails 7' G. rail 2
Hoist Arm Hoist 1
Live 2 levels 7X5 @50 2

Live side bracket 7'X2' @25 1
Total Live & Dead

46# 5 46#
1.25%# 1.0 1.25%
12.25% 5 12.25#
32# .25 48#
20# 1.0 20#
32# 5 32#
10# 5 10#
8.5% 1.0 8.5#
5.25%# 5 5.25#
17# 75 25.5#
2.75# 1.0 "
32# .25 48#
10# 5 10#
40# 5 20#
5.25%# 5 525
42# 1.0 42#
1750# 25 875#
350# 5 175%#
1395#




[image: image12.png]The picture to the left shows a front view of the
same scaffold. We have evaluated the right corner
leg. If we evaluate the next leg to the left, the
contributory area changes and the components
involved in the dead load calculation also change.
This leg supports a putlog truss platform which
means a larger area, and more resultant dead and
live load on the leg.

Each leg must be evaluated separately for it's own
contributory area. Then the components attached
to that leg must be evaluated separately for their
particular weight and the percentage of that weight
(share) that the leg carries. We have demonstrated
simple examples. The task can be more daunting
on larger scaffolds, but the same techniques are
applied: piece, by piece, by piece.

You can begin to understand that while the concept of calculating leg loads is simple, the
actual calculations can become complicated and tedious.

The formula for contributory area can be expressed in a more formal algebraic way.

In the case above, the center leg has contributory from all four directions. If the distances
between adjacent legs are as follows: A = above, B = below, C = left, D = right, then the

formula would look as follows:

Contributory Area = (A/2 X D/2) + (A/2 X C/2) + (BI2 X C/2) + (B/2 X D/2).




[image: image13.png]If this formula seems a little intimidating, remember that "A/2" simply means half the dis-
tance above the assumed leg, "B/2" simply means half the distance below the assumed
leg, etc. So if the distance A'is 8 feet, then A/2 simply means 4 feet. Many people can
understand it better working with numbers rather than letters (algebra).

In summary, to calculate the leg load, first determine the contributory area. The dead load
must be figured by considering all of the components that attach onto that leg and allocat-
ing the proper share of their weight. Each component must be figured individually, which
can be a time consuming process. The live load is determined by multiplying the contribu-
tory area by the assigned loading. The assigned loading is usually expressed in 25PSF,
50PSF, or 75PSF, although special loading (more or less) may be specified by the de-
signer.

Foundation

The determination of foundation size is relatively simple once you know the leg load. The
basic idea is build a large enough pad to spread out that weight and reduce it to the allow-
able amount. For example, assume the leg load is 1000 pounds. A one square foot pad
will yield 1000 PSF on the soil (1000# divided by 1sq.ft.=1000PSF). A two square foot pad
will yield 500 PSF (1000/2=500) on the soil. A four square foot pad (2' X 2') will yield 250
PSF (1000/4). Pads should be constructed using techniques discussed earler in this
manual.

How do you know how much weight is the maximum that should be imposed on the soil?
That information is covered in 29CFR1926 subpart P, Excavations. A detailed instruction is
beyond the scope of this course, but competent person courses in Excavations are com-
monly available. In general, soil is divided by the standard into three classifications: Type
A, Type B, or Type C. Type C is the weakest, and is characterized by being grainy, sandy,
or previously disturbed. Type C is rated for 1000 PSF or less. Since scaffolds are usually
built on construction sites which have been previously disturbed, STl recommends that all
soil in these location be considered to have Type C capacity only. The obvious exception is
if the scaffold foundation is based on a concrete slab.

So back to our example, assuming you want to limit the loading on the soil to no more than
500#, and the leg weight is 1000#, then you need a 2 square foot pad (approximately 18" in
both directions, 1.5' X 1.5" = 2.25 sq.ft.). If the leg load is 3000#, and you want to limit the
loading to no more than 500#, then you need a 6 square foot pad(3000/6=500). A pad 30"
in each direction gives an approximate 6 sq. ft. pad (2.5' X 2.5' = 6.25sq. ft.).

On the other hand, if you were on a concrete slab with a compressive strength of thou-
sands of pounds, then a regular one square foot pad might be sufficient. Be aware, how-
ever, that concrete pads are subject to washout underneath and may not retain their design
strength.

Other Loads

Other loads may also need to be calculated into the equation. For example, if the scaffold




[image: image14.png]will be enclosed by tarps, poly, or other solid covering, then the structure is converted from
one that is primarily open to a structure that is closed. The wind will generate tremendous
pressure against the scaffold if it is enclosed. The higher the wind, the higher pressure will
be. In the general requirements section, we gave some examples and guidelines of the
wind force when scaffolds are enclosed.

Special point loads may be generated in some situations. For example, assume the erector
is asked to construct a cantilevered platform on the side of the scaffold for the purpose of
landing materials with a crane. This type of platform will exert a side point load onto the
main scaffold structure.

In nuclear plants, the scaffold may have to be designed for the potential of seismic loads.
Other special loads may include vibratory, induced, or uplift.
Summary

This section has provided an overview of loading on scaffolds. It has included a guideline
for determining the weight imposed on scaffold components by the dead load and the live
load. It has also given some examples of rated capacity of various components. These
examples are not intended for load calculation. The designer must obtain the specific rated
load capacity of the components for the brand of scaffolding being used.

A good way to visualize loading is to start with the loads imposed on the planks, and trace
the loading from the planks, to the bearers, to the bearer connections, to the posts, to the
foundation and soil, checking each component along the way.

If the participant wishes to become proficient in calculating loads, the best thing to do is
practice. For example, the participant could consider any of the scaffolds pictured in this
manual for use as practice scaffolds. Obtain the component weights and loading informa-
tion for the products you normally use. Select the platforms, bearers, bearer connections,
posts, and foundation of the scaffold to examine in the determination. Use the procedures
we have discussed and conduct a practice excercise to test your skill. If you want to dis-
cuss or confirm your results, contact us.

The purpose of this section has been to give the participant a conceptual understanding of
load calculation. If a scaffold exceeds the conservative limits which we have specified
earlier, load calculations should be done. The competent person or designer may wish to
do a preliminary calculation. However, it is STI's opinion that the actual calculation should
be done by the scaffolding supplier/manufacturer, a qualified engineer, or other person with
extensive training and experience in the scaffold industry. While the concept may be simple
to understand, the actual determination requires a detailed and thorough analysis by an
experienced individual. Remember that all scaffolds over 125" in height must be designed
by a Registered Engineer (PE). Also, it is critical that all persons who will use the scaffold
be trained in the safe use and loading procedures as required by the regulation. Untrained
users may inadvertently overload the scaffold beyond its' intended loading.
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