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Design standards

AMERICAN NATIONAL STANDAR

ANSI/SIA A92.5 - 2006

BRITISH STANDARD

www.ipaf.org
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Mobile elevating work
platforms — Design
calculations — Stability
criteria —
Construction —

Safety — Examinations
and tests
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Mobile elevating work platforms —
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Cranes, hoists and winches

Part 10: Mobile elevating work
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Differences in current design IPAFF

www.ipaf.org

= Categorisation:

ANSI — Self propelled (scissor), Boom supported, Vehicle
mounted, Manually propelled, Bridge inspection

CE —Static (1), Mobile (3), Vertical (A), Boom (B)

= Stability:
ANSI — Physical testing
CE — Calculations

* Physical features
ANSI — Chain for gate, no kicker plate in entrance
CE - Load cell, electric guarding




ANSI and CE
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Safe Use Standards

www.ipaf.org

Statement of Best Practices FHITEH ETANT AR s e gﬂTTNRSVAA'QTéONAL ISO 18893:2014
for Workplace Risk Assessment
and Aerial Work Platform

. . Safe use of MEWFs —
Equipment Selection

Uied i 2f pranilos

Mobile elevating work platforms -- Safety
principles, inspection, maintenance and
operation

A STANDARDS S8 616 : 2016
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Mobile elevating work platforms—Safety principles, inspection,
maintenance and operation
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2 - Machine types and use
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Two basic designs IPAI
www.ipaf.org

Vertical (a) Boom (b)
Inside tipping lines Outside tipping lines




Which Category is Which? IPAI




Boom types and applications

© IPAF



Working envelope IPAFF
www.ipaf.org

Working Height = Platform Height + 2m/6ft

Axle configuration

Variable working envelope
Computerised
Dynamic movement

“When the structure needs to be extended or retracted in a specific sequence to
avoid overloading and/or overturning, this sequence shall be automatic”




Example of a boom lift envelope IPAF

www.ipaf.org
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3 — Structural parts and selection




Structural Parts :
www.ipaf.org

Platform
Jib boom

Telescoping/extending
boom

Upper/primary boom

Lower/secondary boom(s)
Turntable- rotation degrees

Chassis - Drive

- Wheels/tracks




IPAI-
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2 and 4 wheel drive

© IPAF



Pneumatic and foam filled tyres

www.ipaf.org

© IPAF
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Solid tyres — Non-marking

© IPAF
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Stability and Levelling

www.ipaf.org




www.ipaf.org/spreaders

www.ipaf.org

SPREAD THE LOAD
SPREADER PLATE READY RECKOMER

e 3
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Spread the load!

Tamurm 141 ik 151 Spreader plates should always be
used with boom-type MEWPs when
7.5 fully supported on their outriggers.
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Tﬂn nes Note: Spreader plates should be used E

with all other MEWPs that have
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Spread the load
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Spreader plates |v fl
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Pot Hole Protection IPA
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TPAF
How Pot Hole Protection Works? "'\I
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What Is It For?

© IPAF
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4 — Control Layout and Decals




| 1PAl-
Function Enable Systems =

Primary
guarding
systems

© IPAF



Interfering With Hold To Run Devices IPAIS

© IPAF
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Directional Arrows 1PAl

www.ipaf.org
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IPAI-

www.ipaf.org

Scissor Chassis Controls

F@ -

DOWN _UP ENAR) o3

Haulotte®>
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Platform Controls
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Boom Chassis Controls 1PAI-
www.ipaf.org

© IPAF
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Boom Platform Controls 1PAl

www.ipaf.org
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Emergency Descent On Scissor Lift
A ‘

© IPAF



Different Brand Different Place 1PAl-
www.ipaf.org
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ONE
Emergency Descent - Boom II( fI
www.ipaf.org
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Emergency Lowering IPAF

www.ipaf.org

© IPAF

EMERGENCY HANDPUMP

In the event that the controls fail or the operator becomes
incapacitated the booms can be operated by using the
handpump which is located under this cover.



This Is Why Familiarisation Is Important!

It is the employer's responsibility to ensure that all
operators using equipment are adequately trained
and familiarised.

Required when using a machine which differs
significantly from the training you have received (e.g.
weight, height, width, length or complexity).

Machine-specific familiarisation should follow on from
basic training and cover:

Manufacturer's instructions and warnings
Features of the specific model

Control functions

Safety devices

Emergency lowering procedures

All of the above are to be found in the information
supplied with the machine.

IPAI-

www.ipaf.org

Technical Guidance Note

Technical Guidance F1/08/07 on:

Famlllarlsatlon

All of the are to be found in the information supplied with ;
the machi g

2
This guidance note was prepared by the IPAF Training Committee. 2
1t has been approved by the Powered Access Interest Group, a joint é
committee of the Construction Plant-hire Association and the z
International Powered Access Federation.

IPAF, Moss End Business Village, Crooklands, Cumbria LA7 7NU, UK. é
Tel: +44 (0)15395 66700 Fax: +44 (0)15395 66084 =
info@ipaf.org www.ipaf.org

Offices in Fran , Italy, Netherlands

=

Spain, Switzerlan‘;i zm(i' USA 2

b L/ H
CI°A IPAF

The world authority g
www.cpa.uk.net n powered access =

www. |paf org




Information & Warnings -




Decals - Scissors ||’/\|:

www.ipaf.org
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Decals - Booms

| 225KG
~ (5001bs)
: MAX

++=

BOKG  BOKG 65KG
(1771bs) (177Ibs)  (144ibs)

_ 227 kg
(500 Ib)

...‘ﬂ
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t 3
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EE Yy

© IPAF

IPAF

www.ipaf.org

.
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5 — Manufacturers’ Maintenance
& Inspection Documents




IPAI-

www.ipaf.org

Maintenance / Repair Documents

MAINTENANCE & SERVICE: Inspection, lubrication, adjustment
and scheduled part(s) replacement.

REPAIR: Restoring to good condition that which is broken,
damaged, or worn due to use, abuse or other reasons.

MACHINE RECORDS: Kept by the machine owner or their
appointed person/party.

Only allow competent and authorised
persons to perform maintenance or
repairs!
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Manufacturers Bulletins & Service Notices

www.ipaf.org

Snorkel Product

R Safet}’ . Durer Senee Snorkel Manuals & Bulletins

P 0. Box 1160 + ARer Sales Support

St. Toseph, MO 64502-1160 Blllletjll
Phane: §00-1

Faw: B8 e 5 iepection Snoris] Dperators Manuats Snorksl Parts Manuals Snorkel Troubleshooting Guides
Service Bulletin #113 — - |

SJ46AJ [ SJ51AJ Bullelins Fil Bulleti Select a Product or Group
MA Master Leveling Cylinder Mount Retrofit and i
_Picarl ink Buching Panlaramant

s

Manual Number  Product Nam:

To: Al Snor
naticnal

-~
ptenton 4 Genie

Models Afl # TEREX BRAND

i

Machines Af

swiecvy 2254 |SAFETY NOTICE 110003

i

Read and fy

chine. Fallg) 5J 51AJ
questions of Part Numbers Affected: P/N 96769 replacement for the above modsis purchased

from Aprl 13, 2011 to July 13, 2011
Praass use sl Subject: Motor Contrelier

SOMe: Imporian| - Allowable Hours: 30 minutes
pies= Informaticl

=

L

You are receiving this bulletin because you are the owner of an affected machine or you

- r have purchased the motor controller P/N 96760 as a service part from April 13, 2041 to July
rmnhcmlg s listed 3 13, 2011,

IF raquired, anj

Fallurs fo con
aerious Inj)

P urd Issue:

Step1-Ma Genle Industries has recentiy received reports of machine fires relating to a newly designed
Doyouna ﬁ;-t“r"j “‘g Kinetek motor controller. Genle haz been Inatalling this component on the above aflected modslz
- aince May 2, 2011 and soid as a replacement part from April 13, 2011 to July 13, 2011. A motor

es: F Parts and controller failure can rasult in a machine fira.

e SKyjack wi Action Req

AT N

al of the ma

Skyjack requ K . = . &~
2ent out a2 3000 as avallable.
reesioe Genie SAFETY NOTICES
1. Locate all machimes within the serdal number ranges shown above and all of the machines

where the part replacement was Installed. Alzo locate any affected motor confrollers receive

but not Inztalled.
Mote: Enclosed |2 a Nzt of affectsd machines under your account. ! ! - -
Note: Enclosed |3 the Invoice number for P/N 96760 If parchased as replacement parts.

= ~

. Immeedlately remove these machines / parts from service. For part{s) that are not installed o ‘ - -

machine, fie & warranty cialm to recaive a RA number. Then return the part(z) to Genle
mmediataly via ground to the address below:

Genie Safety Notice
Genle Industries
Aftn- Robbert wan den Berg 4
Kiompenhoatke | SEARCH QO
£751 XF Oud gastel

ndustrial zone Sorgwert 2 Enter your serial and press search.
Hetherands




i '
#

Repair Knowledge - Identical or Equivalent _
www.ipaf.org

These batteries should
be identical or
equivalent

Weight —impact on
counterbalance

© IPAF 48
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Example of Failure of On-site Inspections

© IPAF
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Folding Hand Rails IPAl
www.ipaf.org
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Hand Rail Pin Security

|
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www.ipaf.org

II:\ = ST-547-0318-1-en-US
- -
. .org www.ipaf.org

This machine is equipped with
sensors for overloading and tilt

Certain functions will stop
when limits are exceeded.
Read the operator’'s manual.




www.ipaf.org

Outrigger & Stabiliser Sensors
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Tilt Sensors IPA

www.ipaf.org

© IPAF



Tilt Sensors e

www.ipaf.org

]

NSOR
PLATFORM TiITJ; 0SE e

SWIT ET
LIMIT SWITCES T3GT (PCON)

Genie I\II\IIIIIHIIIIIIIIHIIIII

peacy
o — "
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MEWP Gradeability 3

Don’t confuse:
% slope

with

degrees

grade % =
(height + length) * 100

100 feet




Elevated Drive Speed Reduction IPAFF

www.ipaf.org

© IPAF
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Elevated Drive Cut Out IPAIF
www.ipaf.org

© IPAF



Alarms 1PAI-

www.ipaf.org

Travel alarm

Descent alarm

Electric guarding (CE)




Correct Components :
www.ipaf.org

© IPAF
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Tyre Condition

EU N
A s AT

"'h'
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Pre-use Inspection Check List

www.ipaf.org

Dm MEWP PRE-USE INSPECTION CHECKLIST  mACHINE: WEEK COMMENCING:

All checks should b2 conoucted In accordance with the Manuiaciuers manua MORDAY WEDMESDAY | THURSDAY FRIDAY SATURDAY
1 | Cument thomugh examination cerificabe (within last skx manths)
Documentation Manutachurer's opershor manual
Rescue plan
Vined security (muts, Fetainers: loose, damaged, missing)
Wheelsityres Tyre pressure (pneumatic, foam filked or soikd)
Cufts, spifts. exposed braidng. damaged ims
Fiuld levels {engine ol, coolant, fuel)
Fiuid leakage on ground and around engine
Batiery elecolyie, Securty and sharging phg condion)
- Hydrauilc Mud level
Hydraulics Leaiks (10525, PIpe CONNACHons, rams, cylingers)

Hoses and Security and condition {cuts, chafing, buiges)

cables Poweer frack cable ¥3ys (free from damage and debiis)

- Genaral condition, pins/retainers, foolplate
;u;;ﬁrr: Spreader plates (present, condtion, SSCLre for ravel)
Intesioeks (unchioning, engagad)

Genaral condition (damage, misalgnment, comosion)
CTacks In weld
Pins, retainers and chains (securty, Signs of wear)
Canopies, QUArts, engine cOVErs {security and condition)
Sfienss for 3C0Ss8/eqress (sS0ire, undamaged, cear)
Entrance gate, guand ralis and refaining pins.
Hamess anchor polnis
Clear of rubblsh, debris and obeinections
ID piaie, safety, waming and Information decals ieginis)
Comtrois {Idemfication decals, drectonal AMows)
PAItiorm loags (SWL, max. wind &

Enginefpower
source

VISUAL CHECKS

Chassis, boom
and secissor pack

Platform or cage

Decals and
signage

e EEREBEEEBEE

Securfty device (power ksolaior, Keypad, smart card)
Funclion enabie lgritlon key, Toot switch, hoid 0 run device)
| Emesgancy siope and emergency lowenng sysiem

Al saiches, funciion controls (move fresly, do niot stick)
Lifting funciions (raise, lower, slew, tele-out, telein)
Trawel functions (forward, reverse, siser, brakes)
Elevabed drive spead (reduced or prevented)

Lights, beacons, waming devices

Alarms [3ii, descent and iravel)

Limit switches (2.0 descent, load, oulreach, rotason)
Pomole probection devics (Tuly CEploys and retracts)
Csaliating ave locks, extending aves

Ancessones, power o plaorm, axiending decks
Iacks-1egs, StabIISETs, cUmggers, laveling oevices

Using Ground
(G) and
PlatformiF}

controls

FUNCTION CHECKS

s o o] e e ] e e [ o]

ALL FAULTS AND DEFECTS TO BE REFORTED IMMEDIATELY TO YOUR SUPERVISOR

Oy ParEons who e URAned and awinonsed by Mer employer sNoUd Dperais INis equipment.
OPERATOR NAME[S) AND PAL CARD NUMBER(S):

Email to sea@ipaf.org for a copy of Pre-use inspection
(English or Chinese) to be send over to you.



mailto:sea@ipaf.org
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6 — Fall Protection
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Designated Anchor Point

© IPAF



Everyone Knows Fall Protection is Needed IP\IF
for a Boom Type Platform ——




But Which Type? m




i DN\ =
Fall Arrest or Fall Restrain? Does It Matter? 1PAl
www.ipaf.org
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Fall Restrain When Using Boom Type Platforms

Full body harness
Restraint Lanyard
Designated anchor point

Correctly adjusted




How About Verticals?
www.ipaf.org

© IPAF 69
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Harnesses on Verticals? 1PAl
www.ipaf.org

IF YOU FELL
USING A

HARNESS,
WILL THE
MACHINE
COME DOWN
ON TOP OF
YOU?

© IPAF 70
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{ — Hazard awareness and safe
operation




www.ipaf.org

Movement and Travel — Route Check

Machine type and
weight

Walk the route
Ground conditions
Slopes

Overhead hazards

Situational awareness

© IPAF 72



Boom Lift Weight on Different Materials B\

Weight on slabs/
chipboard/scaffold boards

© IPAF



Why Walking the Route is Important! IPAIF



Didn’'t See That Before?

© IPAF 75



. ONE
Ground Conditions "'. fl
www.ipaf.org




IPAE

www.ipaf.org




Situation Awareness 1PAI-
www.ipaf.org




Narrow Tracked Machines

International Powered Access Federation
info@ipaf.org
www.ipaf.org

© IPAF



Tracked Machine Hazard 1PAl-

www.ipaf.org




ONE
Using Controls Out Of The Platform 1PAl

www.ipaf.org

© IPAF



Autonomous Scissor Lift Operation IPAF
www.ipaf.org

‘ © IPAF ‘



Operation — Wind W-wipaf -

Funnelling

Gusts

Sheeting

Wind-chill

IPAF




Solutions or Hazards? 1PAl-

www.ipaf.org

© IPAF



| IPAIFF
MEWP Toppled By Wind

www.ipaf.org

© IPAF
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Manufacturers’ Solutions

LIFT/\GUARD MES H

I'hree options to choose from — full-height aluminum, E":-Li"f-"l";j‘.éi'_}‘]l aluminum and a
removable screen, these contemporary mesh accessories are engineered to help operators

Keep Jobsite materials and tools from falling out of bo tforms working at height.

Full Mesh Platform Half Mesh Platform Screen Mesh Platform




Manufacturers’ Solutions

Enclose Your Platform

The mesh kit helps to keep materials and
tools inside the platform.

Features and Benefits Include:

 Factory approved, ANSI compliant, design for
side entry platform on JLG® machines

« Simple installation with only a screwdriver

« Keeps the platform enclosed

« Lightweight construction, which has no affect on
rated capacity

« Meets requirements of many industrial job sites

« Kits include necessary decals

Mesh to Top Rail

www.ipaf.org

Mesh {o Mid Ra




IPAF

www.ipaf.org

Electrical Hazard - 9 and 15 metre rule

-

Hit by vehicle or Mechanical/Tec

Electrocution Overturn Entrapment  Fall from height .
object

20 8 14

17 7 25

16 15 22

© IPAF



2\ |-
This Is very real! "', fl
www.ipaf.org
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8 — Overhead Hazard




Over Head Hazard
www.ipaf.org

© IPAF
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It's Real! Plan Your Rescue!




Risk of Entrapment

HUMAN ERROR

5 MANAGEMENT
‘ A= FACTORS

ﬂ
opion1S084
““;’Q\M b

OATL
‘”‘;\:e\ v

4

" A 2 RISK OF
ENTRAPMENT

STANDING ON
GUARDRAIL

POSITION OF
MEWP POOR ROUTE

PLANNING

© IPAF

LACK OF
KNOWLEDGE/
EXPERIENCE

IPAI-

www.ipaf.org

CONTROL/PANEL

DESIGN

CONTROL
ERRORS

/CONDITION OF

POOR
OBSERVATION

MEWP




Guidance

STRATEGIC'FOR_U_M

/ FOR CONSTRICTION

Best Practice Guidance for MEWPs

Avoiding Trapping / Crushing Injuries to
People in the Platform

Strategic Forum for Construction
Plant Safety Group

IPAI-

www.ipaf.org

+ Reversing, Slewing or Elevating into an obstruction
+ Unexpected movement of the boom near to an

obstruction

i

Elevating

+ Poor MEWP route planning

* Poor MEWP selection

* Insufficient MEWP familiarisation

* Uneven ground

» Poor visibilty at height

+ Distractions when operating MEWP

* Objects placed on the control panel

+ High drive speeds, or lack of care...

* Qverriding MEWP controls

+ Using faulty or poorly maintained MEWPS

Email to sea@ipaf.org for a copy of guidance



mailto:sea@iaf.org

Do-lt-Yourself! Its Cheaper! IPAF

- R — R '.h—."—‘.. p— ""
’ | D 7.8 3 !




Secondary Guarding Devices For Overhead
Hazards From Manufacturers www.ipaf.org

The Skyjack SG-E secondary guarding system

_ SG -Electrical
SG-Mechanical




Secondary Guarding Devices For Overhead @TE)NE
Hazards From Manufacturers R

© IPAF



Next generation of sensing technology — MTE)NE
enhanced detection system (EDS) I

© IPAF
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9 - Management




How Much Do | Need To Know? 1%
www.ipaf.org

Emergenl:y
3 plan‘nmg

Communicate
plans

people gndf
plant

© IPAF



Selecting the Wrong MEWP for our ‘"’I\F\
CO”eagueS www.ipaf.org
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Security and controlled use IPAI-

www.ipaf.org

Smart cards




Emer IPAIF
gency Rescue Plan o

Rescue plan
Ensure ground key is available

Appoint a ground rescue
person

Consider how to raise the
alarm

Decide who should effect the
rescue and how

Rescue sequence
=  QOperator

= Ground staff

= Another MEWP

Ref.IPAF D1




Are We ready When Things Happen? IPAF
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Emergency rescue planning

IPAE

Example emergency rescue

plan for work at height from

a Mobile Elevating Work Platform (MEWP)

This rescus plan has peen complled I onder 1o comply with cumant legisiation (Work at Helght
Regulaiions 2005) for people who work at helght. 1t 1s to be brought to ihe notice of those exposad
fo the risk of working at helght gnd those supemvising and managing the same work at height

Emergency Situation

Proposed Action

Falure of upper control funcilons while elevated

Where the nomal upper controd functions fall,
the opsrator will u=e the auxdliany contmils from
the platform to ower the boom safely to the
Qroung.

Falure of the opsrator to be able to operate the
MEWP functions while elevated due [o the
Tolkvaing reasons:
& Operator Incapacitated
B. Auwdllary funciions 1all o operate
from upper control stathon.

Where the operator Is Incapabie of lowering the
MEWP rsing the upper controls, an agpointed
persan familiarsed In the use of the lower
‘ground’ controts will lower the platform safely to
the ground using the lower ground coninois.

Falure of lower ground contrps

Where e lower ground coniros Tall to aliow the
boom i b2 lowenzd safaly i the grownd, the
appoinied person will use e auxliary ground
conirpds to lower the boom safely Lo ihe grownd.

Falure of ALL nommal and auxiiary lowenng
Tunctions

Where all nomal and au ::Ilar:.' funcions have
falled, the app nbad perEan on the QoL nd
Enoud refer to BSA460 section 6.5 Rescue fram
helght.

Machine Type and Location:-

DATE: - Persons mads

aware of rescue plan on site

NAME [print}

<ignature

IPAF

IPAF

Guidance on Rescue Plan
1. Purpoas

Under namal circumsiances, Dack-up bullt kvt the machine will alow e
aperator to bing the piatform of the ne to ground level under conirolied condiions. It

I5 exiramedy unusual Tor these systams bo fall.

Toeneure that a safe method of rescue 1s avallabie when all oiher back-up systems Tor
retuming personnel o ground level have falled, the following procedures can De usad

2. Standard Operating Procadurs
Ensure that all nomal emengency lowering procedures have been acivaled

Contadt the She manager to report talure of Dack-Up emergency lowenng sysiems and
request enginesnng back-ug.

¥, s Inspaction by the enginesr, | Is not possible 1o 2fMect a repalr o aliow the machine
10 be brought 1o the ground, the slte manager mist be contacted for pammission to camy
out Daske! o Dasket rescue.

3. Code of Practics for Mid AIr Rescus

A The detalls of e nsk assessment camed out shall be recortied omin Me sle-
spacilc sk assessment Torm

. The rescue machine must be posifioned 50 3s o enalbie the rescus procedure
to be camied out without compromising the safety of persornel Involved In the
i===TC

. The platiorms of both machines must be adjacent 1o each other with 3 minkmal
Jap Detween them unless exsepional clrcumstances mean this s not possiole.
{Where this = not pessioie, the dreumstances shall be reconded onto the sk
assaEEment Tomn.)

. A double lamyard must be aliached o the person beiing rescusd and Me anchor
points on both machines before e rescus Gkes place.

Care must be taken not io overoad Me rescus machine. This may mean
making more than one joumey to complste the rescue.

. Where aliemalve emerngency systems are not possible, consideration should be
ghven for e use of an EVECUation sysEm, & s of which are:
conirol descent sysbems, crane basket rescue (this Is not exhaustve).

Further quizance can ba found In B35460, section 6.6

Ermaito-sea@ipatarg for A Copy

I e ——
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How to know the characteristics of IPAI-
M EWP’) www.ipaf.org

What does a Manager/Supervisor
Need to Know?
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FREE MEWP Safety Talks IPAI-

IPAF Is a not for profit organization that
promotes the safe & effective us of MEWP

Contact us at: raymond.wat@ipaf.org for a FREE MEWP
Safety Talk for your organization
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