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Working at Heights: How to Survive
while on Scaffolding
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A Scaffold is any
Temporary Elevated _I?Iatform

And it’s supporting
structure used for
supporting employees
or materials or both
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The Five Most Serious

Scaffold Hazards

1. Falls

2. Unsafe Access

3. Struck by falling objects

4. Electrocution

5. Scaffold Collapse First letters spell Fuses
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Are you familiar with the GENERAL DUTY CLAUSE?

Public Law 91-596
91st Congress, S. 2193
December 29, 1970
As amended by Public Law 101-552
Para. 3101, November 5, 1990

DUTIES
SECTION 5. (a) Each employer--

(1) shall furnish to each of his/her employees employment and a place of employment which
are firee from recognized hazards that are causing or are likely to cause death or serious physical
harm to his/her employees:

(2) shall comply with occupational safety and health standards promulgated under this Act.
SECTION 5. (b) Each employee--

shall comply with occupational safety and health standards and all rules, regulations, and orders
issued pursuant to this Act which are applicable to his/her own actions and conduct.
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Do you know that:

Scaffolds and Scaffold components shall be inspected for
visible defects by a competent person before each work shift,
and after any occurrence which could affect a scaffold’s
structural integrity.

OSHA 29 CFR 1926.451(f)(3)

Do you also know that:

Scaffolds shall be erected, moved, dismantled, or altered only
under the supervision and directions of a competent person,
qualified in scaffold erection, moving, dismantling or
alteration. Such activities shall be performed only by
experienced and trained employees selected for such work by
the competent person.

OSHA 29 CFR 1926.451(F)(7)
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29 CFR 1926.451

Competent Person

Definition:

Competent person means one who is capable of identifying
existing and predictable hazards in the surroundings, or
working conditions which are unsanitary, hazardous, or
dangerous to employees and who has authorization to take
prompt corrective measures to eliminate them.
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29 CFR 1926.451

Competent Person

Must have had specific training in and be knowledgeable
about the structural integrity of scaffolds and the degree of
maintenance needed to maintain them. The competent person
must also be able to evaluate the effects of occurrences such
as a dropped load, or a truck backing into a support leg that
could damage a scaffold. In addition, the competent person
must be knowledgeable about the requirements of this
standard. A competent person must have training or
knowledge in these areas in order to identify and correct

hazards encountered in scaffold work.
Preamble, page 46059
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29 CFR 1926.451
Qualified Person

Definition:

One who by possession of a recognized degree, certificate or
professional standing, or who by extensive knowledge,
training and experience, has successfully demonstrated
his/her ability to solve or resolve problems related to the
subject matter, the work, or the project.
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MIDRAIL ~ TOP RAIL

Frame Scaffold Components
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TYPICAL ROLLING SCAFFOLDS

(Towers not higher than 4 times the narrowest base dimension)
(3 times in California)

END GUARDRAIL GUARDRAL
GUARDRAL
MDRALL
enn Mlnknlj / SUPPORT

TOEBOARD CLIP

END FRAME
other frames connect
similarly

RETAINER PIN
COUPLING
PN
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- RETANER

PN

WALK-THRU FRAME

TYPICAL COUPLING PIN

TUBE & COUPLER CONNECTION
BRACE

HORIZONTAL
DIAGONAL BRACE

HORIZONTAL DIAGONAL
BRACE ATTACHMENT
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Tube & Coupler Scaffold Components

Longitudinal Diagonal Bracing

Bearer

6{6" - 3 Longitudinal
(Typ.) o Diagonal Bracing
e \
R

Transverse Diagonal Bracing
(Cross Bracing)
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Systems Scaffold Components
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Base Plates:
*Provide Stability
*Spread the leg load

+Protect the bottom of the leg

N

ASill is required if the foundation is not strong S/
enough to support the Base Plate. The size of the
sill is based on: //
1.Thelegload 7
L 2. The Strength of the Foundation
N 3. The Strength of the Sill
~

The Foundal}on can be:

Concrete, Asphalt, Soil, Rock, Building
Roof or Floor, Catwalk or Other Surface
providing Adequate Support
All Supported Scaffolds Require an Adequate Foundation 3
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FRAME SCAFFOLD BRACING

Isometric View

The First Rule of Bracing

Each leg must be properly braced to at least
one other leg or 10 an adequate structure.

10

Single Tower Bracin ©=Tie Location
Figure No. 1

14
C© 2009, 04 Glave & Assocites,

FRAME SCAFFOLD BRACING
The First Rule of Bracing

Each leg must be properly braced to at least
one other leg or to an adequate structure.

10 10 10 10 10 10 0 10
Individual Tower Bracing o =Tie Location
Figure No. 2
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FRAME SCAFFOLD BRACING

The First Rule of Bracing

Each leg must be properly braced to at least
one other leg or to an adequate structure.

0 =Tie Location
Full Cross Bracing

Figure No. 5
9 16
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MAXIMUM VERTICAL TIE SPACING
WIDER THAN 3'-0” BASES

Tie é q
N

Top of Scaffold Platform and Upper Most
TieNot to Exceed 410 1 Ratio

s P P P s P P P

Horizontally

Each end and every

260" Max. Between 301t (max) in between
iate Ties

Load for normal con

V x 30H sp: 504
4 Times Minimum Base Tie at
Closest Frame Header or Bearer

FiotTiec - s
—aboved times the Minimum Base dimension-
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MAXIMUM VERTICAL TIE SPACING
3-0” AND NARROWER BASES

Top of Scaffold Platform and Upper Most
TieNot to Exceed 410 1 Ratio

20'-0” Max. Between
Intermediate Ties

Horizontally

Each end and every
30t (max) in between

20'-0” Max. Between

Intermediate Ties Tie Load for normal conditionsand
J 26'V x 30'H spacing is 2504

4Times Minimum Base Tie at
Closest Frame Header or Bearer

s P P P P s s P!

" and Narrower 18
um Base Dimension
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Vertically, last tie no more than 4 times the minimum
base dimension from the top of the scaffold

Additional ties vertically, at 26 for scaffolds wider
than 3'; at 20’ for scaffolds 3' and narrower

X I

Vertically, 1¢! tie at 4 times the minimum base dimension ]
Horizontally, each end at 30 feet max in between

H
H
H
H
H
H
H
H

B AV
N Eeaene
SeNEes 0
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<
\ / Face of Structure Scaffold Leg
Push Pull
Anchor 1
Tension Compression
Will the Anchor hold the Load
As a point of reference—
#9 wire breaks at 1000 to 3000 pounds.
A3/8” Home Depot eyebolt safely holds 160 pounds.
g <
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Tie Loads for 26" x 30’ Tie Spacing

Open | Enclosed Example Only! Do not use for your Scaffold.
Wind Speed | Pressure | Scaffold | Scaffold
(mph) (psf) (pounds) (pounds) Wind Description

10 0.4 25 312 Leaves, small twigs in constant motion; wind extends light flag.
20 1.5 90 1200 Fresh breeze; Small trees in leaf begin to sway flag.

30 3 180 2300 Large branches in motion; umbrellas used with difficulty.

40 6 350 4700 Gale winds; Twigs break off trees; generally impedes progress.
50 9 520 7000 Slight structural damage occurs (chimney-pols, slates removed)
60 12 700 9400 Storm; trees uprooted; damage occurs.

70 17 1000 13300 | Rarely experienced; accompanied by wide-spread damage.
80 22 1300 17200 | Hurricane

% 28 1625 22000 | Hurricane
100 34 2000 26500 | Hurricane

Remember: #9 wire breaks at 1000 to 3000 pounds; A 3/8" Home Depot EyeBolt safely holds 160 pounds.
21
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Scaffold Platform Construction

Distance from front edge of
platform and the face of work:

Platform shall be fully planked or
decked between the front uprights
and the guardrail supports

Outrigger Scaffold
Plastering & Lathing = 18"

All others = 14" Guardrail Supports

Fully Planked Platform

Front Uprights

Maximum Space between
Platform unit:

Exception:
Space can be greater to fit
around uprights.

| Maximum space between
back edge of Platform and
| Guardrail system is 9 %~
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2 x 10 Plank Scaffold Platform Construction

This Criteria applies to Supported Scaffold Platforms that are constructed using 2 x 10
(1 %2"x 9 ¥4" nominal) wood plank.
Note: Most Standards require the use of Scaffold Grade Plank o equivalent.

—~—

*

Minimum Overhang = 6"
*

Maximum Overhang:

Plank 10' or less in
Length = 12" *

Plank longer than 10’ = 18"

as *or Secured from Movement

e 23
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2 x 10 Plank Scaffold Platform Construction

Overlap
Minimum Overlay * = 12”

12
= o}
! Span of Plank ! | Overhang
Bearer Mlnlmum*
Maxlmum:*

L=10"or less = 12"

L = Greater than 10’ = 18"

* or Secured from Movement
DO NOT DO THIS! 24
This is not Overlap
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Scaffold Guardrail Installation

Toprail:

Federal OSHA:
Construction: 38" 45"

Toprail Height California: 42"~ 45"

Maritime: 42" 45"

o |
@2
o8> \so%
e

General Industry: 36™- 42"

N

Corp of Engineers: 42'+/- 3"

| Toerail = 200pounds

Required Rail Strength

Midrail = 150 pounds

Midrail Height

Mid

Federal OSHA:
Approx. %2 way

California:

Height when a Guardrail * P 1 bt by
i ired: \pprox. V2 way
s required: " _}~| Deflection Limi
Federal OSHA: Federal OSHA: Corps of Engineers:
Construction and General A Construction: 38" Not Specified
Industry: 10-0" ) -
s 1A General Industry: ma";':/"“e'
California: 7- 6 Not Specified altway
Corp of Engineers: 6- 0" P o California:
Not Specified f==
Maritime 5'- 0" / T . .
P Corp of Engineers: 39"
1 4 Maritime: Not Specified

* or Personal Fall Protection
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Scaffold Guardrail Installation
Applicable Standards

Federal OSHA:
Construction: 29CFR1926.451(q) _

General Industry: 29CFR1910.28
California:
Wood Pole: Subchapter 4, Article 21
1640 (b)(6)
1641 (e)

Metal: Subchapter 4, Article 22
1644 (a)(6)

(See Standards for specific
Scaffold types)

Corps of Engineers:
EM 385, 21.8

Cross Braces as Guardrails

/7 Scatfold Leg i\

MidRail

TopRail

Cross bracing

Platform

Stud Spacing

TopRail

Cross bracing

J 20}30‘- i MidRail v

NOTES:

Hi2
Platform

1. CROSS BRACES CAN BE USED AS EITHER A TOPRAIL OR A MIDRAIL (BUT NOT BOTH), ONLY IF THE ABOVE CONDITIONS EXIST.

2. THIS IS NOT APPLICABLE IN CALIFORNIA.
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Maritime:
29CFR1915.71(j)
NSI:
A10.8-2001
=
-
-~ 26
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Physics of a Fall
Elapsed Distance Speed Force Human
Time Traveled MPH at Impact Response
0.00 0 0 0 None
0.25 1ft 55 400 Ibs Aware
0.50 4 ft " 1600 lbs Aware
0.61 6ft 13.3 2400 lbs Reflex
Thinking about
0.75 9 ft 16 3600 Ibs Movement
1.00 16 ft 22 6400 Ibs Start Movement
1.25 25ft 27 10000 Ibs Slight Movement
1.50 36 ft 33 14000 Ibs Movement!
Considerable
1.75 49 ft 38 19600 Ibs Movement!

*Note - Calculations based upon a 180 pound worker carrying 20 pounds of tools.
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Scaffold Erector Fall Protection
Requirements

» The employer shall have a competent
person determine the feasibility and safety
of providing fall protection for employees
erecting or dismantling supported

scaffolds.
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Fall Protection Anchors

* Anchors must hold 5,000 pounds or:

« Shall be designed by a qualified person;
— Have a safety factor of 2;
— Limit the load on the body to 1800 pounds;
— Limit freefall to 6 feet;
— Limit deceleration distance to 3.5 feet;
— Not hit the level below.
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