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ou’ve got to pressure

wash some high areas, too high for

a telescoping wand. But not so high

that you’d seriously consider the

expense and specialization of a

swing stage, and a bosun’s chair

won’t work. An aerial lift comes to

mind, but there are two factors that

can rule it out: the site is not acces-

sible to a lift, or the job duration is

sufficiently long to make lift rental

prohibitively expensive.

Don’t overlook the lowly scaf-

fold. Scaffolding has been in use

since time immemorial for good

reason: sometimes it’s the simplest,

most practical, and cheapest way to

get “up there.” Scaffolding itself

hasn’t changed much for genera-

tions. What has changed is scaffold

safety practice.
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This scaffold is being erected to pressure wash and paint the front of a school. The
columned portico is located in a courtyard that prevents access by aerial lift equipment.
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Understandably, OSHA has devoted considerable attention

to scaffolding, having had a scaffold standard since 1971. In

29CFR 1926.452, OSHA specifies rules for 25 types of scaffolds.

(To obtain the document, go to www.osha.gov, and enter

“1926.452” in the search box, and similarly for other OSHA

documents referenced here.) This article provides a brief

overview of scaffold safety.

Training

In 1926.454(a), OSHA stipulates that, “The employer shall

have each employee who performs work while on a scaffold

trained by a person qualified in the subject matter to recog-

nize the hazards associated with the type of scaffold being used

and to understand the procedures to control and minimize those

hazards.” The 454(a) standard goes on to specify that the train-

ing given each employee shall include topics such as fall

protection, loading, electrical safety, material handling, falling

object protection, and safe working practices. It also states that,

“The employer shall have each employee who is involved in

erecting, disassembling, moving, operating, repairing, main-

taining, or inspecting a scaffold trained” in those areas.

Scaffold Design for a Job

OSHA says in 1926.451(a)(6) that a “qualified person”

should design the scaffold job. “Qualified person” is defined

as, “A term describing one who, by possession of a recog-

nized degree, certificate, or professional standing, or who by

extensive knowledge, training, and experience, has success-

fully demonstrated the ability to solve or resolve problems
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relating to the subject matter, the

work, or the project.”

Some of the factors to be con-

sidered by the scaffold designer

include proximity of electric lines,

access to the scaffold area, weather

and wind conditions likely to be

encountered, ground conditions,

adequate foundations to support

the scaffold, interference with other

trades, environmental hazards, suit-

able bracing, safe and easy access to

the work platform, fall protection for

workers using the scaffold, adequate

decking, falling object protection

for passers-by on the ground, and

scaffold loading.

Support

Adequate support bases, such

as mud sills of suitable size, must be

designed to carry the scaffold loads.

Base plates should be equipped

with screw jacks for leveling.

Loading

Scaffold loading affects the design

of support bases, the type of scaf-

folding selected, and details of the

decking used.

Fall Protection

Fall protection is required in

both erecting and using a scaffold.

Most often, guardrails can serve

this purpose. When guardrails are

not provided, personal fall protec-

tion is required. Many workers are

not aware that this requirement

applies even to planks used with 

ladder jacks.

Guardrails must be installed on

all open sides of a scaffold platform

that is more than 10 ft high. (Cali-

fornia height requirement is 71⁄2 ft) An

open side is defined as one that is

more than 14 in. from a solid struc-

ture face. Guardrails must be 38 to

45 in. high, with an additional mid-

rail at half that height.

Access

An access ladder or other safe

access to the work platform must 

be provided. When renting scaf-

folding, it is wise to look for frames

that include integral, prefabri-

cated rungs. Climbing the scaffold

frames themselves (or the braces) 

is not permitted.

Decking

In addition to manufactured steel

or aluminum modular decks, ordi-

nary-looking wood planks are often

used on scaffolding. Be aware that

these planks are not common fram-

ing lumber. They are typically rough-

sawed, full-dimension lumber.

Scaffold planks are made from spe-

cific types and grades of wood. One

type used is spruce because it has the

characteristic of bending consider-

ably before it breaks, rather than

snapping without warning. Scaffold

planks must never be painted, since

that could hide a defect. (Boiled lin-

seed oil serves well as a preservative.)

Work platforms must be closely

planked, with no more than a one-

inch gap between planks. The ex-

ception is that a gap of up to 91⁄2 in.

is permitted on one side, next to

the frame posts.

Toe Boards

If a platform is more than 10 ft

high, 31⁄2-in. minimum height toe

boards must be installed on all open
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sides. This is to prevent objects from

falling off the platform. If materials

will be piled higher than 31⁄2 in.,

higher barriers are required.

Tying the Scaffold

A scaffold that is more than four

times higher than its minimum base

width must be tied to the structure

to prevent tipping. A seemingly

stable scaffold can become unbal-

anced by use of items such as side

brackets, cantilevered platforms,

or hoist arms. For the common 5-ft

wide scaffold frames, this means

the scaffold must be tied at a height

of 20 ft. For the same 5-ft wide

frames, additional tie-ins must be

provided at intervals of no more

than each 26 ft of height. For long

scaffolds, ties must be provided

every 30 ft of length.

Inspecting

A scaffold setup must be inspect-

ed by a competent individual each

day it is to be used.

The Bottom Line

Scaffolding can be an inexpensive

solution to a lot of problems, pro-

vided it is used safely. In addition 

to delivery, many scaffold suppliers

offer erection and dismantling 

services. In addition, scaffold man-

ufacturers often provide safety pack-

ets, erection and dismantling in-

structions, and information about

OSHA requirements. Some manu-

facturers also offer safety videos.

A final note: the scaffold indus-

try is not immune to the flood of

Asian imports. Aside from quality

concerns, it’s said that some of these

manufacturers do not carry liabili-

ty insurance for the U.S., so look

for a reputable brand that assures

high manufacturing standards

regardless of the factory location. CT

OSHA has made available 

an 18-min. scaffold video

designed to assist its

inspectors. The video is

available at www.osha.gov/

SLTC/video/scaffold/

video.html.

We all know the infamous 
Murphy’s Law, usually stated as, “If
something can go wrong, it will.”
There actually is a basis for the Law’s
name. In 1949, the U.S. Air Force
was using rocket sleds to study G-force
effects on pilots. A Captain Edward 
A. Murphy designed a system of elec-
trodes to monitor the test subjects. After
a test run one day, the electrodes
failed to record any data. Murphy dis-
covered that every one of the electrodes
had been wired incorrectly, prompting
him to declare, “If there are two or more
ways of doing something, and one
of them can lead to catastrophe, then
someone will do it.” 

This little article begins a Cleaner
Times series in which some of the
endless variations of Murphy’s law
and related laws of life are presented,
particularly as they apply in the pres-
sure washer industry. We begin with
some variations and corollaries appli-
cable to the engineering people who
design pressure washers. 
Laws of Design Engineering

1. The primary function of the 
design engineer is to make 
things difficult for the fabricator 
and impossible for the service 
technician. 

2. That component of any machine 
which has the shortest service 
life is placed in the least acces-
sible location. 

3. Any machine design must con-
tain at least one part that is 
obsolete, two parts that are 
unobtainable, and three parts
that are still under development. 

4. Dimensions will always be ex-
pressed in the least usable units. 

5. Tolerances accumulate unidirec-
tionally toward maximum diffi-
culty to assemble. 

6. A solid-state circuit protected 
by a fast-acting fuse will protect 
the fuse by blowing first. 

7. Major design changes will 
always be requested after fabri-
cation is under way. 

8. Component delivery promises must 
be multiplied by a factor of 2.0. 

9. Component performance speci-
fications should be multiplied by 
a factor of 0.5. 

10. Salespeople’s claims for per-
formance should be multiplied 
by a factor of 0.25. 

11. In any formula, constants (espe-
cially those obtained from engi-
neering handbooks) are to be 
treated as variables. 

12. The best approximation of serv-
ice conditions in testing will not 
begin to meet those conditions 
encountered in actual service. 

13. The most vital dimension on any 
drawing stands the greatest 
chance of being omitted. 

14. If, in engineering practice, a 
safety factor is set through serv-
ice experience at an ultimate 
value, an ingenious idiot will 
promptly devise a method to 
exceed said safety factor. 

15. In electrical circuits, Murphy’s 
Law supersedes Ohm’s Law. 

16. If a prototype design functions 
perfectly, all subsequent produc-
tion units will malfunction. 

17. If more than one person is 
responsible for a calculation, 
no one will be responsible for a 
miscalculation. 

18. Identical units that test in an 
identical fashion will not behave 
in an identical fashion in the 
field. Corollaries: a. The project 
manager will change the design. 
b. The changes will not be men-
tioned in the service literature. 
More to Come… If the engineer-

ing process seems a little esoteric, 
just hold on. We’ve got Murphy’s Laws
coming for production, distributors,
sales, service, and contractors, too! CT
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