ARTICULATED
BOOM TRUCK
OPERATOR
SAFETY
TRAININV”

‘!m m WWW. HARDHATTRAINING.COM

TRAINING SERIES



TYPES OF VMIOBILE CRANE

_' = - e b
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BOONN TRUCIK
INSPECTION' CHECKLIST

INSPECTION AREA INSPECTION RESULTS
at. [Unsat.| N/A Comment ts

arrier

Electrical System
Safety Equipment
oom

Sheaves

Wire Rope

Hook & Swivel

Boom Angle Indicator
Load Indicators
Anti-Two-Block System

TRAINING SERI G OM TRUCK

e checklist but do not go into any detail at this

1
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CRANE CONIPONENTS

Knuckle
Hinges

Main Boom
Hinge ~,

Boom

/ Extensions

% TRAINING SERI 2 wr OM TRUCK
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STABILIZER' SECTION
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STABILIZER' SECTION

Rotation Cylinder,

Stalbilizer,
Gylinder:

Stabilizer.

SUSpeEnsion Stabilizer,
Stabilizer Beam Extension
Pad Gylin?™y.

% TRAINING SERI G OM TRUCK
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TURRET SECTION

/Rotation Bearing

————_ Rack & Pinion Gear

Hydraulic
Cylind

—

TRAINING SERI 2 wr OM TRUCK
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BOOM & TURRET INSPECTION

CrackedWelds
Damaged
Hydraulic
Hoses

Waornpins

% TRAINING SERI 2 wr OM TRUCK
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CHECKING IEOR TIGHTNESS

Note ThelAccumulation
Of Dirt And/or: Paint

Cracksiin Paint O Dirt Build=up
Often|isiCaused By lLloose Bolts;
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CRACKED WELDS

InspectWelds

g
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HA=D HAT

BOOM & TURRET INSPECTION

[Damagediorbent
extension cylinders

[y qedierbent
e)e) -lo e

TRAINING SERI 2 wr OM TRUCK

ed and check for smoothness of operation. Any
xtending could be the result of damaged boom sections.

age.

5. The slide pads can be checked for proper alignment by extending the boom
completely and lowering the tip toward the ground. Move the boom tip back and
forth by pushing on it and observing how much the boom sections move inside each
other. Excessive movement will require the slide pads to be adjusted or replaced.

6. The boom tip needs to be checked to deformation and twisting.
7. The next few slides provide more details.

TRAINING SERIES
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BOONM & TURRET INSPECTION
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‘!m m WWW.HARDHATTRAINING.COM

TRAINING SERIES



CAREEL'
MONIT Gk
i NG
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winch properly to prevent damage.
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WIRE ROPE CONSTRUCTION

WIRE ROPE

19 WIRES
PER STRAND

6 X 19 IWRC 8 X 19 FC
STRAND

; 3
| e L!E .m.zém" hut Luduki

PROPER WAY TO MEASURE
WIRE ROPE DIAMETER

TRAINING SERI G OM TRUCK

Ifting purposes, IWRC is recommended because it resist crushing.

5. The designation, 6X19, refers to the basic construction. The ‘6’ stands for the
number of strands, not counting the core, that are used in the rope. The ‘19’ refers
to the number of wire in each strand.

6. When measuring the diameter of wire rope, make sure to measure across the
stands and not the flat area between the strands.
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ROTATION RESISTANT WIRE ROPE

Tfenon:oetating
chiaracteristicis
secured bybuiding
Intethe repetwe
layersiofistrands;
enehaving Right
LLayandthe ether:
LLefiliay:

qihetendency/efienelayerefistrandsitoretatetinenedireclion i Mmieracted
pythetendency/ofithe etherlayerafistrandsito retatelin itheleppt dire” oA

TRAINING SERI G OM TRUCK
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ROTATION RESISTANT WIRE ROPE

Rotation Resistantwirereperequire verycarefullnandling pricrte) duringand
afterinstallations Whenanoen:retating rope s cut; bentiaround athimbleierrwedge
sacket; oris attacheditoanyfitting) care:mustibetakenito preventicoreslippage:

@arelslippage canhiappeniguiteleasiy: Whentherepeisitwisted iniene direction;
onelayernafistrandswilltighten up and/shorten, whilethe'ctherlayerafistrands
leasens; erbecomesionger As airesultitheshorterlayers ofistrandsicaryithe
majority/afitheleadl

qejensureithaticore slippage dees notitakeplace; alwaysiapplywirelseizings:to
bind thelnnerand/eutercores togetherbeloretnerepe s cut:eratiached toiany,
fitting;

\

TRAINING SERI G OM TRUCK

under a 5:1 safety factor

4. Rotation Resistant rope does not react well to bending around sheaves, thimbles
or wedge sockets. Many manufacturers discourage the use of wedge sockets
with non-rotating rope.

5. Great care must be taken when cutting non-rotating rope or attaching it to any
fitting. To ensure that core slippage does not take place, the ends must have
wire seizings applied prior to cutting or attaching it to any fitting.

6. Rotation Resistant wire rope should be inspected often.
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WIREROPE INSPECTION

FATIGUE FAILURE FATIGUE BREAKS

Repeated bending, normal loads

Heavy loads over small sheaves

BIRDCAGE

STRAND KNICKING

oads

KINKED WIRE ROPE

_

TRAINING SERI’

HEN ADJOURN TO THE CRANE FOR HANDS A
RCISE. HAVE EACH PARTICIPANT CONDUCT AN
INSPECTION.
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INSPECTING SHEAVES

GHEGKEIANGES EGR
CHIPS; CRAGKS WEAR

CHECKBEARINGSIEGR

WOBBILE GREASE EASE:

OEROTAVION

INTAGH)

MEASUREGROOVE

EGEROOVE

TRAINING SERI’ b OM TRUCK

1
M WWW.HARDHATTRAINING.COM »

TRAINING SERIES



CRANE CONTROLS

contrels needitobe
proeperylabelediand
Iunctien smoeetily,
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HOOKKINSPECTION

CHECKIEQR?

v \Wear,

v Defermation

v Gracks & Sharp Nicks Wears:
v.Modifications [Defermation
v Salety/llatchies

v. SWivel\Wear & ltubrication

v HookeShiackielHosing (Cracksi&
Iwisting

Y ) S@pening
ChEeckeSalety 4 o)

LLatehi & Spring

TRAINING SERI’ 2 b OM TRUCK

eck of the hook and 10% in other areas including
the bo use for removal.

4. Ani the hook throat opening of more than 15% is cause for removal.
5. Any n the hook of more than 10% is cause for removal.
6. The hook safety latch should be present and function properly.
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CRANE BLOCIK

SIDERLAVE
BOILTSHIGHI)

SHEAVE GROOVE
SIDERLATES NOTPWORN} SHEAVES
STRAIGH]| TURNEREEILY,

SHEAVEPRIN
& BEARING HEOKNUT TIGHT:
TIGHT & THEADSINSPEGTED
SAFETY PERTGDICALLY,

[ATGH
SHEAVERIN
KEEPERINIPLAGE FUNCTIONING

AND A IGHT} HOOK R~

SWIL”

GCHEGCKIEGRIDIST GRIIGNS
ORIWEAR

TRAINING SERI OM TRUCK

nk and nut should be separated periodically and the threads
inspected for corrosion and other damage. The lose of more than 20% of the
treaded area due to corrosion is cause for removal.

5. The safety latch must be in place and functioning properly.
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BOOM TRUCIL
SETUP
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SETTING UP

CRANE IS LEVEL

STABILIZERS

KNOWN
RADIUS

— FULLY

EXTENDED

7

PADS ON FIRM
GROUND

TRAINING SERI

HA-D HAT

TRAINING SERIES

ill primarily be on the stabilizers.

WEIGHT OFF WHEENR

OM TRUCK
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HA-D HAT

SETTING UP

Selectingla'suitabiersite

Avoidirecent

Avoid slopeS filllareas

Donot setiup
QVEr buried
GDJECts
that.could
collapse

2
NEVERBIGEK -

undertheoutrigge b )
beam Yt 2

-
T

2]

TRAINING SERI 2 wr OM TRUCK

ation of buildings are often poorly compacted and may
ther voids. Setting up in these areas should be avoid when
ional floats used when not.

3. Floats of at least 24” X 24” should be used under each stabilizer pad regardless
of the type of surface being set up on. The use of these floats will reduce the
pounds per square inch loading on the surface which will help prevent the stabilizer
from sinking.

4. Blocking under the A-frame type of stabilizer which prevents the stabilizer from
fully deploying should be avoid. Doing so will shorten the distance from the
stabilizer pad to the center of rotation which results in a lose of leverage for the
boom truck and makes it more likely to tipping over.

5. Always extend both outriggers. Not doing so can result in the boom truck
tipping over.

TRAINING SERIES
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LEVELING THE CRANE

SWINGIBEOMIGVER
REARIGIEVEL
GCRANEUNIIIEHGIS)
WIRENSIELEUMBIWITH
BOOM

SWINEBEOMIGVER
SIDEQITEVEILCRANE
UNTIEHGISTPWIREIS
BEUMBIWITHIBEGOM

TRAINING SERI’ OM TRUCK

wise to assure leveling in both directions.

4. A third way to level the boom is by using the hoist line as a plumb-bob. This is a

very accurate leveling procedure. The above diagram illustrates the basic
procedure.
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SETTING UP

Smalllstabilizerpad
Shouldihaveiadditional
Eats placediunderthem

TRAINING SERI G OM TRUCK
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BOON TRUCK STABILITY

qheprinciple ot
leveragelsiused

tojdeterminetne o
Boomitriuck’s Rated capacityis 85%
rated|capacities, ofithetippimng load:

lleverage

TRAINING SERI 2 wr OM TRUCK

ver arm on one side of the pivot point must equal the torque
created ight times the lever arm length on the other side.

4. For all cranes, the torque on the side of the crane always must be greater or
otherwise the crane will tip over. The crane’s torque or leverage is the effective
weight of the crane times the distance from the center to the stabilizer. Leverage
for the load is the weight of the load and that portion of the boom that is beyond the
stabilizer pad times the distance from the stabilizer pad to the center of the load.

5. Note that the total weight of the load, boom, and a portion of the truck weight is
on the stabilizer(s) over which the boom is working.
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STABILITY

HighBearing
BPressure

SHABILETNZATFATMINIMIM
1PRING RO NS G EeIS SST
1@ CENTERIGEROTATIGN

TRAINING SERI 2 wr OM TRUCK

3. For this pressure the ground would need to be hard pan or compacted gravel
soils. For many sites the soil conditions are poor and may be only able to support
40 Ibs per sg. in.

4. A 24” X 24” float placed under the stabilizer pad will increase the surface area to
576 sq. in. This will yield a ground bearing pressure for the above situation of 34
Ibs per sq. in. This is a much improved situation.

5. The students should be highly encouraged to have a set of floats for their boom
truck and to use them for every set-up regardless of the soil conditions.
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STABILITY

SHABIENNANCREASED
NIERING EGINIISTEARTHER
EROMICENTERIGEROIATIGN
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and swinging over the side. When initially picked, the boom truck may be very
stable but as the load is swung over the side the boom trucks leverage decreases and
making the truck less stable. Many operators are deceived by this condition and
have resulted in a tip over.
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HA=D HAT

TRAINING SERIES

STABILITY

REMEMBER

NHESTABI LY@ HEGCRANE
|STEXAIREMELLY/COMBROMISE=D
WHENHHESTABIHZERSARE
NO)p EULEEYAEXAE=NDED!

OM TRUCK
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HA-D HAT

LIET REOUIREMENTS

siihe Big Picture

sAssessingltherfead

*RIGOING REUITEMERLS

sAssessinglthe PickiArea

sAssessiglthe Placemeni-Are

TRAINING SERI’ 2 b OM TRUCK

oad the operator must know the weight. Along with this the
avity must be known in order to rig properly. Also the load’s
structural Strength must be assessed to ensure that it will not be damaged during the

lift.

3. What type of rigging will be required needs to be determined. The operator
needs to ensure that the rigging is equal to the job.

4. Where the load will be picked from and where it needs to be placed must be
determined. This is necessary so the boom truck can be placed so that both picking
and placing of the load will remain within the load chart.

TRAINING SERIES
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DETERMINING LIETING CAPACITY,

Ealculatethe gress,load

Petermine the maxdamum radius

DElermine theimaximumrheight

Refer te)leadichart tor determminer™
willNeerwithinrthe heem tritckis cape. - V?

TRAINING SERI’ 2 b OM TRUCK

determine if his boom truck is capable of making the pick.
4. A lengthy discussion on load charts is presented shortly.
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GROSS LOAD

Cifo)ss Hojzie] =

Net [Load +
RIg@Ing +
WirerRepe: +
Blocks+

Boem Attachiments
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ight of the hoist line can be neglected.
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STATIC LOAD DYNANVIIC LOAD

-
=
1]
=
|
>
@)
=
L
G
=z
Q
=
o
)
=
o

otal Ceadi=Static Lo~ <L Jamicy 'ad
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have to exert an additional force. How much additional force imposed is dependent
on the weight of the load and how fast a load is started moving. Loads started
slowly and stopped slowing will not exert as much stress on the crane as those
which are moved rapidly.
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qitingup)ehjects AVOID SIDE

can placesignificant

sideloadsonthelboom: LOADING

FEROM TILTING

T
s
S
RS S R SRR R AR
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AVOID SIDE
LOADING
ERONMISWING
AND/OR
WIND

SR
R ERs
f00000000000000000000<
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ure on the load can also add side loading to the boom as well as
loosing the load. Tag lines may be necessary to help control the load but
should never be used to pull the load around.

1
M !M‘ WWW.HARDHATTRAINING.COM »

TRAINING SERIES



HA-D HAT

RATE OF, TIPPING

7

/\\

Asithelbeomitruckabeginsito

tipy theloadis |eVErageincreases
andithelboom truckis IeVerage

decrease; Iherateoitipping InCreases
to)a\pointWhererecoVeryis not pessible:

TRAINING SERI 2 wr OM TRUCK

pom'truck leverage is greater than the load

gins to tip, the distance A becomes shorter and the distance
s in a decrease in leverage for the truck and an increase in

3. As the boom truck continues to tip, distance A continues to decrease and
distance B continues to increase. Tipping continues to increase at a faster rate.

4. Unless the operator is able to land the load immediately when the rate of tipping
is slow, in a matter of seconds, it may be impossible to stop the tipping.

TRAINING SERIES
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Ground Staniicy
@RSHUCHENRS
POWen LInes
[CeadNravel Path

TRAINING SERI

OBJECTIVE: Thi

HA=D HAT
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LOCATING THE CRANE

3
»

OM TRUCK
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CRANE SAEETY

Aveiditwerhleeking thielcrane; usean antistwe bleckingdevice
Denetleavethie cranewitiraisuspendedfiead
Rigithelcranewithisufficient: parts ahilinefontielecad

Always; haveraminimum efithreeiwraps, el cablelen therdrum
Moeniterthewinchiiermake sure thatitis speeling Correcting
Do netlifitleads GVer persennel

lLifttenellecadlataitime

Maintain cerrectelectricallclearance

Neverusethehoistlineasas’

TRAINING SERI G OM TRUCK

OBJECTIVE: To review
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VIBKRING THE LIET

Review thelift:scenanewiththieleperator ngders and sighall persaen

Attachitaglinesswhen necessarny,

Position signallpersemwithinvisibility efithelcad and e peratar,
Begin by/lifting thelead siewly

Keep)leadiasiiew as pessibliewhen moyving it
Swig|slewlviteraveidiswingleut:

Aveid erratic heeming

Eallewisignalland step GperRaLIGHIWhHenR UnRce,;

%Lower leadisiowly,

TRAINING SERI G OM TRUCK

OBJECTIVE: To review
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DOG EVERYTHING

g

LOWER THE LOAD
RAISE THE BOOM

HAND SIGNALS

EXTEND BOOM EMERGENCY STOP

RETRACT BOOM

TRAINING SERI 2 wr OM TRUCK

OBJECTIVE: To review

1. ize th
i din

ng

HA-D HAT

TRAINING SERIES

ange glove is useful for good visible hand signals.
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HAND SIGNALS

R

RAISE THE LOAD RAISE THE BOOM

LOWER THE LOWER THE
LOAD

TRAINING SERI G OM TRUCK

Continuation of previous ¢
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POWERLINE CONTACT

Required ClearanGes

50Ky 10t
50)t0) 200Ky 1155
200)t6)350kV/A =201t
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umber one cause of death involving cranes.
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POWERLINE CONTACT

/ INDIS
- WERGIZED
WIFROMITHE

VOINTAGE PATH CRANE

TRAINING SERI 2 wr OM TRUCK

indicates ITTS safe to do so.

3. If the operator must leave the boom truck due to fire, he should shuffle to the
edge of the platform he is standing on and carefully jump to the ground. It is
important that he is able to land standing. Once on the ground, shuffle away from

the boom truck.
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WIRE ROPE SLING INSPECTION

KINKING

CRUSHING
UNSTRANDING
BIRDCAGING

STRAND DISPLACEMENT
CORE PROTRUSION
CORROSION

BROKEN OR CUT
STRANDS

BROKEN WIRES

TRAINING SERI 2 wr OM TRUCK

1
M m WWW.HARDHATTRAINING.COM »

TRAINING SERIES



CHAIN'SLINGINSPECTION

CHAIN SLINGS
CAUSE FOR REMOVAL
DEFORMATION AND STRETCH

=

BENT LINK
FROM SHARP
CORNER

CHAIN SLINGS
CAUSE FOR REMOVAL

CRACKS, NICKS AND GOUGHES

GOUGES AND
NICKS

SHARP TRANSVERSE NICKS AND GOUGES
SHOULD BE ROUNDED OUT BY GRINDING, DO
NOT EXCEED WEAR ALLOWANCE

TRAINING SERI G OM TRUCK
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SHACKLES

IWENNYPES OF
SHAGKIIESIUSED
EQORILETING:

DEEOGRMATION BOILSUBSTITUTIGN
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deformed must be removed from service.
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SHACKLES

INFEINE
A5 DEGREES

S0IDEGREES
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EYE BOLTS

WRONG! ./

DENEIREEVESEINGS ONEEYEBGL,
1 QANGTHERIGADIGN BGIE fISIAL ERED?

CAUMIGN!

TUREMAY/BUG
BRESSIGN|EQF
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OBJECTIVE: To show hoat i e eye dramatically change when
loaded other th jcally?

ever be done.
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SYNTHETIC SLING INSPECTION

LEESESIINCHING HEAT DAMAGE WELLRISRIEATIER
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SYNTHETIC SLING INSPECTION

SECUEEIN(G REDNHREADS

MANUWEAGTI™™

% TRAINING SERI 2 wr OM TRUCK

Continuation of previous ¢
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SLING ANGLES

IEnsionin slinegs

Sling Angle

\

Coar=ssionin lezt

Stresses intheslingsanditheload ) 35 ngledecreat
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SLING ANGLES

o 5
& &
& %

1000 [bs

[0)8

1000)Ibs

=
o
(S)
o
(=J
(7))

57239 \DSI=%573,

1000)Ibs 1000)Ibs 1000)bs
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fMen required to use smaller sling angles, slings need to be
the increased stress and not on the weight of the load.

3. When the sling angle is 30 degrees for a 1000 Ibs load, the compression loads
which are crushing the load will be 866 Ibs. Depending on the structural strength of
the load, it may be damaged.
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SLING ANGLES

lloadjineach sling
leg =500 xlload
AngleFactor:

Facior.of
Angle AT

1000)Ibs 1000)bs 1000)Ibs

TRAINING SERI 2 wr OM TRUCK

Example: If my sling was 8 feet long and the height “‘H’ was 4 feet, 8 divided by 4
equals 2. The portion of the weight the sling is to support is half of 2000 Ibs or 500
Ibs. 2 X 500 = 1000 Ibs which is the stress in the sling.
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ESTINIATING WEIGHTS

Acceptable methods of determining weight

You may find the weight from:
Data on manufacturing label plates.
Manufacturer documentation.
Blueprints or drawings.
Shipping receipts.
Weigh the item.
Bill of lading (be careful)
Stamped or written on the load
Approved calculations

Never use word of mouth to establi

% TRAINING SERI G OM TRUCK

OBJECTIVE: To show t
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ESTINIATING WEIGHTS

Calculating the weight

nefinditheweightefianyitemyoeuineedtorknewitsvelume and umnit

werghts

*VoelumexdUnitweight:= [Lead Weight

» Unitweightis the'density afithieimaterial

» Unitweightis nermally/measured by peunds per cubic: fu

% TRAINING SERT

OBJECTIVE: To emphas

HAZD HAT

TRAINING S5ERIES

OM TRUCK

ing how to calculate weights.
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Herelare seme examples 6f
common matenialsiand
themunitwerght:

(PRUNDS PERIGUBICFOOT)

g

OBJECTIVE: To show t

1. Itissmsise to h

HA-D HAT

TRAINING SERIES

TRAINING SERI

METALS
Aluminum
Brass
Bronze
Copper
Iron

Lead

Steel
Tin
MASONARY

Ashlar masonry

Brick, soft

Brick, pressed

Clay tile

Rubble masonry
Concrete, cinder, haydite
Concrete, slag

Concrete, stone
Concrete, reinforced
MISC.
Asphalt
Glass

WWW.HARDHATTRAINING.COM »

535
500
560
480
710

160
110
140
60

155
110

ESTINIATING WEIGHTS

TIMBER
Cedar
Cherry

Fir, seasoned
Fir, wet
Hemlock
Maple

Oak
Pine
Poplar
Spruce
White pine
Railroad ties
LIQUIDS
Diesel
Gasoline
Water
EARTH
Earth, wet

OM TRUCK




CALCULATING VOLUME

Volumeefacuhe 2 ft high

8ftlong
LengthxWidth xeHeight'=\Volume

Sttt xZ2it=64 cubic feet

4 ft wide

Ifithe materialiwas cedar; then alllwewosuldiRaveto dojto determine
it'sWelghtiwouldibetoimultiplythelunitweight:oficedarx:64:

UnitweightixaVelume=Weight

321bs: XG4 CUBIC Tt =21 176 DS

TRAINING SERI OM TRUCK
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CALCULATING VOLUNME

Volumeofiacylinder
10 ft long

BixiRadius Squared xLengthi=
Valume

mxRadiuszxdiengthi=Volume

34X TXA0 =314 Icubic it
2 ft wide

Ifitheimateriallwas reinforced concrete; thenalliwewaouldihave
todojtojdetermineitiswerghtiwouldibetoimultiplytheunitiweight
ofiremnforced concrete X314,

150)bs: X@ L4 cubic ity =4,710105;

TRAINING SERI G OM TRUCK
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CALCULATING VOLUNME

8ftlong
\olumeelipipe

Galculatingthevolumeefipipeis abittrickierbut
itIs Justisimply/subtracting
thevolumeiofithelholefremithevolumeefithe
pipe!

IftheIpIPEWETE G EInChitRIcKs -

threefeetwideland 8ifeetong) 3 ft wide
thenmwewouldifigurethevolume

ofthe entire’ pipgiand/subtractine 3.14 x (1 % ft.)2 x 8 feet = total volume of pipe (56.52 ft3)
volumeofithelholetogetthiethie

volumeofitnemateriall 3.14 x (1ft 5in.)2 x 8 feet = volume of hole (50.4

1in. thick

56.52 ft3 — 50.41 ft3 = 6.11 ft3
Volume of material x unit weight = total

If this pipe were steel thé
Ibs.

9 e
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ange 1 foot 5 inches (or 17/12ths) into a decimal, simple
17 which would be 1.4266.
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CALCULATING VOLUME

For thin pipe a quick way to *ESTIMATE the volume is to split the pipe
open and calculate the volume like a cube. The formula would be:

n X diameter = width, so:
n x diameter x length x thickness x unit weight = weight of object

3.14 x 3 ft x 8 ft x 1/12 ft (or .08 ft) x 490 Ibs = *3,077.2 Ibs

8 ftlong

1/12 ft = 1in. thick
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WEIGHT TABLES

WEIGHT TABLES

Weight tables are an excellent way to calculate load weight.
If you are handling certain materials often, then having a chart

that gives you the weight per cubic foot, cubic yard, square foot,
linear foot or per gallon. Here are a few examples:

METAL PLATES

STEEL PLATES weigh approximately 40 Ibs per sq. ft. at 1 inch thick.
1/2 inch thick would then be about 20 Ibs. per sq. ft.

A steel plate measuring 8 ft. x 10 ft. x 1/2 inch would then weigh about
3,200 Ibs. (8 x 10 x 40 Ibs = 3,200 Ibs.)

BEAMS

Beams come in all kinds of materials and shapes and lengths. STEBR
I-BEAMS weigh approximately 40 Ibs a linear ft. at 1/24

1,600 Ibs. (20 ft. x 80 Ibs. = 1,600l

% TRAINING SERI G OM TRUCK

OBJECTIVE: To encourd s for determining the weights of
loads.
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