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Mining 23.5
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Construction
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public utilities
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Manufacturing
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Fatal injuries to workers (cont)
(See supplementary tables 3, 5 and 12)

Figure 3: Number of fatal injuries o w orkers by kinds of accident

Mumber of fatal 1686/87 to 2004/05p

injuries
100 T
80

G0

40

20

0 I I I I I I I I

gg/a7 g7/a8 g8/8g 88/00 0oa/01 0102 02/03 03/04 0«/035p

—a— Falls from a height —m— Struck by a moving vehicle

—s— Struck by moving/falling object —s— Trapped by something collapsingfoverturning




Deaths:
e All Industries:
e Construction:

Disabling Injuries:

e All Industries
e Construction:

11 /100,000 workers
37 /100,000 workers

1,898 / 100,000 workers
3,704 / 100,000 workers
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Falling

Crushed between two objects
Struck by an object

Lack of Awareness

Failure to Observe Rules
Dangers from Heavy Equipment
Electrical Problems

Overhead Hazards

Slips, Trips, Falls



Inadequate construction planning

Lack of proper training

Deficient enforcement of training
Unsafe equipment

Unsafe methods or sequencing
Unsafe site conditions

Not using safety equipment that was provided


Presenter
Presentation Notes
Mike recommends deleting this slide.  The referenced article was written before I knew about the DfCS concept and was intended to show that designers cannot affect safety! 
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Improper Loading or Overloading
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Suspended Scaffolds 3 sl s yls

Two-point

Multi-point Adjustable



Float (ship)

Suspended Scaffolds 3 sl s ,ls

ity

{

Interior Hung

Multi-Level

|/ —

VA




\.0.‘>' ‘S\A Ca-w-j)‘.b

‘.’. n.'

Supported Scaffolds .

Pump Jack

Ladder Jack
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Step, Platform, and Trestle Ladder Scaffolds

Window Jack Scaffolds

Crawling Boards (Chicken Ladders)
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Inadequate support —in danger of collapse?



Levelling
screw

Base plate
Mud sill

Good support
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Worm Hole
Split
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FIGURE 8.2
DEFECTS in LUMBER PLANKS




The height of the
scaffold should not be
more than four times its
minimum base
dimension unless guys,
ties, or braces are used.
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Presenter
Presentation Notes
1926 Subpart P ‑ Excavations

This presentation is designed to assist trainers conducting OSHA 10-hour Construction Industry outreach training for workers.  Since workers are the target audience, this presentation emphasizes hazard identification, avoidance, and control – not standards.  No attempt has been made to treat the topic exhaustively.  It is essential that trainers tailor their presentations to the needs and understanding of their audience.

This presentation is not a substitute for any of the provisions of the Occupational Safety and Health Act of 1970 or for any standards issued by the U.S. Department of Labor.  Mention of trade names, commercial products, or organizations does not imply endorsement by the U.S. Department of Labor.
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General Issue and Requirements

Surface encumbrances
Underground installations
Access and egress

Exposure to vehicular
traffic

Exposure to falling loads

Warning system for
mobile equipment

Stability of adjacent
structures

8.

9

10.
i
12.

Protection of employees
from loose rock or soill

Inspections
Fall protection
Hazardous atmospheres

Protection from hazards
assoclated with water
accumulation



Excavation hazards
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= Traffic Control
= Traffic Safety Vests

N1/, TRAFFIC
~\ /< CONTROL

\
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Presenter
Presentation Notes
KEY TALKING POINTS:

1)	Be aware of vehicles.
2)	Make yourself visible to traffic.  Wear traffic safety vests.
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Protection from hazards
associated with water
accumulation
» Protection against cave-in
« Water removal (pumping)
« Run-off protection

» Consider temporary shut-off of
water lines

&2


Presenter
Presentation Notes
KEY TALKING POINTS:

1)  	Water seepage and accumulation destabilizes walls of excavation increasing the chance of cave-in.
2)	Need to de-water using portable pumps.
3)	Need to protect against surface water run-off getting into excavation.
4)  	Water lines need to be shut-off and locked out to eliminate possibility of flooding if line breaks.
	-  If shut-off is not possible, water lines need to be supported 	and protected from breakage.


C\wj&&cgu&ujd&

d&Jﬁuﬁ\ﬁJdQ\ﬁJ\S&\ﬁdﬁQ}lﬁﬂB&;n
I ylsiaday pd a6 e dS Jw g Ji ol
rJald ABla cpia 39l a8 (A Mol S Agaa

Lot b s ual plal ABlUs ad) ga cual =
S A ) e Jual g8 53 ) gl

/-






25



ol 5 guls ps 8 Sledds Slles

Pl b 5 SISl gdp 5 ol 5 il 238 Slles a3l |3

&

..bj.w
38 NP s g 3590 Uads plSonial Bl 51 a3 55 90 e -
S A g NS L LUK fod 51 s p) Sl Cund g0 — o
Pl o 3 ol S S 08 5 il G b S G O
Jrs gt b 5 Ls B Al 5 ks 5 comge )ls po S Slhes
e P95 D592 53 4 S 13 aluld 3,50 b ligd ol
33 8 oI Gl 0L o lad b 5 S50 b s e i 4
e S g Lol O‘iﬁéﬁ-ﬂiwmﬁ“sgﬁ)ﬂﬁ—g
L g Glas ysb 4 (REIAEK Jed 5l atie G b 4 b a3l 3 OIS
55 ol LOT Chlis 4 S o pf g 03,5 gaons

26



A 550 o Sl o g Ko a0 (53 Jod 5l ailge - 3
s S G)B-

s> Jlaiml (g5l 5 (ol 538 Slles &S S0 j3— 2
SRl ckal wlls 5 5 5w gadlezlu o bylas oIl ol »
5 el ool Cule) g il Sla)lee 9 o caed a3 b
S 8 0L laoslw sl 2l b ps ) oy 53 5 6ol 23S (el
33 8 5o L1 651 5 el cOlles g5 0

27



Sl 5 (515 p3 8 NS d sl

J\SQJJ&.«L&@‘;)\S 6)&?36)‘.):3.);‘}%0&)‘3@):;‘ :

AT Jes w0 06T ool (sl (blal Sloludl Wb il K

903 ol VY0 51 3 O o 45 (6,13 9565 2 glao,las .

ot s sy L ALl s S5, s les
el g5 a1 Ko 35 § cbli> o oo slalgs 5 g
Al (63 S ol Il wl) 3 2eS) cmle o 6,10

oy bl &y gloms 3 (g5l 9 (65l 25 S Slles &S (63,050 5

Al o Sl A5 a5 Sleauls 5 ST b g bael 855 ool
$th s lm s o it e 5l B S
3 8 3651 S, ks 5l 8 g sl s

28



:,y&é: b |3 5,00 50 Lg)Lb,nglaﬁ:ijnguo)‘ﬁ: :

odal 3990 B3y s S bW 43 5 4B S 15 w5k g o)
.:,;;fu.a‘L@Tq,}:qwu@w‘&u,gwt
OB s i b oasla Y8 4l SOl dm — A

(S otondil Slihas 455 0 5 day = o

e e

Ll 4 wlal Slds 5 d -

Add sbillSy ) de — 2

Ak oyl 5 das —

29



o ) feS Aol 4 WS gl 5 (syls 3 S 5l Jol dlas S
o3ly 55 bl mllas pl fpizman 35d ) 55 ad 5l e
295 9 055 3l &S 590 £BU g5 4 e plae g by,
i

56138 e 4 el bsau ezl a5 ola e 55 .6
3,05 3l oS s sl (Bl milge L )l sy (ol
5 SRy g et 335 e O1 B 4 ol D
Sl 5 Gols a8 Joms J3Is 4 plo sl Bl 5 015K b s
ab g 05 S jpazs fod 51 (bliml Sl Ll 5
wNe s IS il cpilge lres 5 o (g)l5 5 68
LD g fbu‘ o b 9 s kas Hlala

30



5 6132355 ab e O bl glagjesly 5 plas &dS 3 lacs 7
Jlhde @M pomen 5 55d Gl JBI aldg, Wb g k>
25 0 5 Kipd b Bliml sl > b 5 &l odias
5 0ple S S () 5b 4 0338 ol dd ) s ailats Sl L
A5 S b 4> g 2w S8 ol 5l ada bley 08 Wl

(e o b 5 SO foly 5 YT eile Olsyl 3 51 LS .8
ol SRRy 1 b 5 6l o R
2 glaad (So5 5 Sl c"*ﬂ-‘ 5 ol 5 s,ls p3 58
s 53 anslin Sl g p3Y (slaslen 5 s cpnd b
238 i 385 oyl 53 SN gl

31



s 9 88 ) Juala 3 ga g A Jan (o) VL il ) AS (S gma 0
SA goa S cual Giaka gaSaa sk dg Gl () AL AL 2 g ool
A 03,90 Yl (laka g Gyl gladdidae b by i 5 gSta ) g

358 )8 ool 3 )90 (5 403 3 88 (sWs ) gad ) Sy culilia Ciga (g ) g 0l A
A9 (rall O 51k a Y (oW g Adi g 4 AL

MATH L by ¢ g o) 368 JANa 33 AR 3 fia) oW giga ) AS (A gy
Alis o)) S S S ABhile I fige jshdy jgige S ) Abala ola 8 (8
A L

Ol (b )93 b (A8 lidig) AS ) (g gl Ay Jladi L 0 S Cumda g Al
185 e ) e iy B 51 LA Gl ga ) g pS st g il 3 38

A g 0l (£ plcra

A9 9 JULS Jala ;3 AU phad g an é&j@@@ﬂjﬁd&i}\ﬁé)ﬂJé
(il Alhaia (o) 08 Ay ggs Qi g il 9 (A plal JAT) Ly Ay adily A3
G il JULS 3 G paad &) gea g3 Galaad 33 S dgsed iga jsbdy o) B S
A alad) f Adas

10

o5

A2

=i



3 oy g Al AL o9 pa L gy oy ) 8 M AS (g3 ) ga 0
A ol b calia sl jlga cual Jud ) Jaldia) culalad) (G glad
S Ush 4y bl dllaie codidy jlada aBle g Lo (ad) ga uai by g alad)

Al Jas Ay o Ssla 38 H90a 5 s ) g e

Ay O S A A3 At By 3l e 4 s g g€

AS S Ay (g

g 0 JLa Jlsdy K0S 51 ALS Abualday o) 8 LSl SAIS g J b (g s 0

o131 4y 2y e & J) ol LT (B AS Tk g (e (slh i 2

15 80 Gt 8 (A Al 8313 IS il gl e o s fSHan

Al AL Aald) i 4Aad 3 SNL da dldgaa

33

14

15

16
5 5



53555 p o Jsw ULES A S L S 38 Jowa 53
AT 6l 8 5 b K YTl 5 L0 slS 75 >
Gj}jbj)j};&oj.: oMbJ‘w ('4’3\9 m!ﬂﬁ\.«ju!;)\S

o.:\.é.’;w‘ QJJ«Q) C.«."'bw LS‘ACJ?‘J. )b 45 LSﬁL’.O K J‘é gr?:a 6\.&0‘) :

9 SHh § Sem Do L 5 sd e ale (pa laass

K g o 4 S I 5l 5 61 pa S Slhes 534S (g0l I

OBT LI 5 e 3131 imer 5 0351 (SIS 4 205 (61,15 s
Ao led o, Uas

34



Excavation ) s s
GRS aSI e by a8 368 (IS (i cliles ol A 4y =
1) g oAby SB o egd 4 AS ) mbw

AL e gl a8

Trench 4 & L J1a &

Gl A Gl (e A uead Gl Job ) Sl (o U 4

AL 8 e Al 84 Jla g (

G2 5l O A ) Ak Jas e Jeara sl s
i iy g8 15 ) Y gara

35



Hazardous Atmosphere

Hazardous Atmosphere is an atmosphere that by
reason of being explosive, flammable, poisonous,
corrosive, oxidizing, Irritating, oxygen-deficient,
toxic, or otherwise harmful may cause death, iliness,
or injury to persons exposed to it.
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Confined Spaces

Confined space Is a space that, by design and/or
configuration has:

1. Limited openings for entry and exit

2. Unfavorable natural ventilation

3. May contain or produce hazardous substances

4. 1Is not intended for continuous employee occupancy.
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Protective System
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Protective Systems

= Shoring
= Shielding
= Sloping
= Benching
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Shoring
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Shoring Types
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Timber Shoring

- Hpright (when spaced)

T
e
T —--___ - '-'l.-_."_I .
- e M
- g S
- -_--- -----
- T ) --.--'—
E — -
..l- -
=

i --_\__-
- __---- .__--
- — -
-i—\___ --__-'-_\__
T B T N
= — . ]
| b ._J—.l e
i - - -]
— i L e S
L ~a - — -
I| L .
S

'
Wigle i

T
=trot ""----____ " i
[crosshrace) el

!
!
A\
!
/
7
[ |
Iy, \l\ W /)

45



Hydraulic Shoring
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Hydraulic Shoring
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Typical Aluminum Shoring
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Pneumatic Shoring
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Pneumatic and Hydraulic

Jacks
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Underpinning ¢eus ¢
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Shielding



Sloping



Allowable Slopes

Soil Type Height/Depth Ratio Slope Angle
Stable Rock Vertical 90°
Type A Ya:l D07
Type B A 45°
Type C GG 34°
Type A Y2:1 63°

(short-term)*

*For a maximum excavation depth of 12 feet for less than 24 hours
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Plant and equipment required

» Excavators

» Cranes

» Bulldozers

» Loaders

» Trucks

» Elevating work platforms

» Jackhammers

» Non powered hand-tools (eg, hammers )

» Powered hand-tools (eg, impact hammers
and shears).
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Introduction of participants

e The5W’s
— Who are you ?

» What is your preferred name in class?
— Where do you work?
— What is your job title, and
— What are your main responsibilities?

— Why are you attending this course?

 Please define your expectations
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Presenter
Presentation Notes
The issues of how to provide fall protection for employees at construction sites are difficult ones.  There are so many different types of work and so many different kinds of fall hazards that it is not possible to organize fall protection into a neat set of rules that fit all situations. OSHA reflects this difficulty when it places its rules for fall protection in several different subparts in the Construction Standards, depending primarily on the nature of the work being undertaken.  There are separate locations, for example, for fall protection during work on scaffolds, during work on certain cranes and derricks, during work in tunnels, during work on stairways and ladders, during steel erection, etc. 



0 50y 9 S yo (3l OSHA (G ol (ol a8y colilagg g (Swal JS oylol
ols FFAS Jold a5 allu & 0595 < 55 13AA G 1AAD Jlw 51 1, cole

0815 LSl yy i A 1y ol LS g Cowl 0010 148 w9 g0 1y Cowl 0343
JuI]

Qo yd (g wi oy ais sajg) 0 o 9 S o o 50 5yl (S wyliy
FoS gy (pl yo S (15 Clelw dhwly aan (21 ajg) 30 o 9 S o
9

9 Wlls ) o 9 Spo i oy Jlw FO U YO (o G Slag S 2
ABlS 5Ol Ay S (g eS Ay iy OS5 9 VO 1 ol 5,0

S Lo 9 S0 plod (LYY e (2 55 )5 gy 9 gL 51 bgdw .3
B2 e o b U310 50 ol 1 g bl b 095 p o 1 amy 09y el
OIS (o JouSlid ) o 9 S po ke STV 9 TAN XY b i 4 (8,8



B ,I8 5 bol ae v p OB W dal> do s g sluas

8] ﬁ* Ol i.: VYA JL i: ii'\.g.:&\.“ iiu

d 4 Al i doale doe o
¥ 216 Zigh l
4] 319 554 2
: 31 e gld 5 3
27 214 PSP 4
- —



bl v OB dals Ao s g sldas 25

Ol ﬁ“ il i: YA JL i.: &5 al> ;ﬁ’i

S 53 adud disle alaas ol by lole ey
50 392 Lagin, I
i 3 555 5 2
1 &7 N ety ) b 3
[ 114 Zllas bagin U
L 6l Y il b g8 0 3
12 92 ala 0




gkl yo 4,6

0 VT rmo s 31 o (5 45 g5 3o 415l
() G0 &Léaj L )lS UL&-LO.C ‘le

S glh 50



»

Top 11 Focus Four Citations
‘FY 2007‘

Subpart Citations | Total Dollar Value | Description

1926.451 9,118 $7,733,386 Scaffolding

1926.501 6,046 $6,929,005 Fall Protection Scope/Applications/Definitions
1926.1053 | 2,538 $1,330,275 Ladders

1926.453 1,761 $1,609,618 Aerial Work Platforms

1926.503 1,742 $791,487 Training Requirements — Fall Protection

1926.20 1,701 $1,140,144 General safety and health provisions - Construction
1926.100 1,617 $877,947 Head protection

1926.651 1,606 $1,877,865 Specific excavation requirements

1926.454 1,235 $575,638 Training requirements - Scaffolding

1926.404 1,137 $550,638 Electrical, Wiring Design and Protection

1926.652 1,115 $2,844,699 Excavations, Requirements for Protective Systems

Citation statistics from Federal OSHA data for OSHA fiscal year



Presenter
Presentation Notes
These are the top eleven OSHA citations that relate to the four basic hazards of electrical, struck-by, caught-in-between and falls.  Other citations not related to the focus four have been removed from the list.
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Elapsed Distance Velocity Speed MPH Force at
Time of fall Ft. per second Impact
25 1 Ft 8 5.5 400 Lbs
.50 4 Ft 16 11 1600 Lbs
61 6 Ft 20 14 2400 Lbs
15 9 Ft 24 16 3600 Lbs
1.0 16 Ft 32 22 6400 Lbs
1.25 25 Ft 40 27 10,000 Lbs
1.5 36 Ft 48 33 14,000 Lbs
1.75 49 Ft 56 38 19,600 Lbs

*calculations based upon a 200 pound worker including tools.
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The distance the person

falls to the moment the
system begins to apply
force to arrest the fall. l-
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DECELERATION DISTANCE:

The additional vertical distance a
falling employee travels, excluding
lifeline elongation and free fall
distance, before stopping, from the
point at which the deceleration
device begins to operate.

Measured as the distance between
the location of an employee's belt
or harness attachment point at the
moment of activation of the
deceleration device during a fall,
and the location of that attachment
point after the employee comes to

~N ~ctrAr
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TOTAL FALL DISTANCE

Free Fall Distance
—+4-Deceleration Distarjce

—Total Fall Distance
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ARRESTING FORCE

Body Weight

X Free Fall Distance

—Arresting Force




CATAGORIES OF FALLS

Fall to work surface (i.e. slips)

Fall against an object

Fall from moving vehicle/equipment
Fall from stairs, ramps and ladders
Fall from one work level to the other
Fall from edge of work level

Fall into/through an opening
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Hazard?



v { 488 Improperly
i s A Covered

Cover completely and securely.
If no cover, can guard with a guardrail.


Presenter
Presentation Notes
Reference 1926.501(b)(4)
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Philosophies of Fall Protection

l_*

Restraint/Positioning Fall Arrest
Safety Nets

Catch Platforms

Controlled Access Zones
Controlled Decking Zones

Safety Monitors



Presenter
Presentation Notes
Do these stop/prevent the fall?
CAZ – No, it merely attempts to limit employee access. Human error, misjudgment, and inattentiveness can be a problem
CDZ – Similar to CAZ, a CDZ is an area defined in Subpart R where positive fall protection is not required, and a “plan” can be used to protect employees. Human error, misjudgment, and inattentiveness can be a problem
Safety Monitors – Do not necessarily prevent falls, their function is to warn employees of potential hazards as they occur. Human error, misjudgment, and inattentiveness can be a problem
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Fall Protection Systems

Passive Guarding

Fall Restraint (keeps
worker from going
over edge)

Fall Arrest (catches
worker if the fall over
edge



Fall Protection Options

Personal Fall Safety Net

Arrest System
(PFAS)



Presenter
Presentation Notes
 Reference 1926.501(b)(1) 

General rule:  If an employee can fall six feet or more onto a lower level, fall protection must be provided.

What type of fall protection will I need? 
In most cases, a guardrail system, a safety net system, or a personal fall arrest system must be used. In some cases fences, barricades, covers, equipment guards or a controlled access zone may be used. 

Employees must be protected not just from falling off a surface, but from falling through holes and from having objects fall on them from above. 
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Fall Restraint
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Presenter
Presentation Notes
“The safety monitor has the authority to stop other worker activities.  He will wear some type of bright or easily noticeable clothing such as a vest. He will have knowledge on fall protection equipment and fall hazards and has the authority to take actions to eliminate fall hazards.  You must follow his directions. Safety monitors can’t be used in bad weather. ”


Warning line system where no
mobile equipment is used

. Point of access E
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Transportable Devices
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