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Relied upon by global industry leaders,

to provide crane & rigging technical training for their workforces.
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VR CRANE & EQUIPMENT

SIMULATIONS

Find out more @iti.com/vr




Joe Kuzar

Assistant Technical Director
ITI

Joe joined Industrial Training International (ITI)
in 2012, with over 22 years in the construction
industry with experience in gas/oil field
operations, and civil, commercial, and
transportation construction with a large
emphasis on crane and rigging operations.

His passion for the crane and rigging industry is
clear, and highlighted by 8 years of volunteer
services as a member of the ASME P30.1
Planning for Load Handling Activities
committee.

Professional Associations & Certifications

* Association of Crane & Rigging
Professionals (ACRP), Board of Directors

* American Society of Mechanical Engineers
(ASME), Member

* NCCCO Lift Director Committee Member

* Certified Lift Director (NCCCO)

* Certified Mobile and Overhead Crane
Operator (NCCCO)

* Certified and Accredited Rigger | & Il and
Signal Person (NCCCO)

* Mobile and Overhead Crane Practical
Examiner (NCCCO)
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What is bull rigging?

Bull rigging is method or system
of rigging-commonly-used where
more conventional means of
load handling, such as a mobile
cranes or overhead cranes
cannot gain access.

Bull rigging often involves
manual load handling techniques -
and des| I I - o overhead access

gning the load handlmg / et
system to meet the environment.
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Common Bull
Rigging Equipment
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1) Wire roQe

2) Alloy Chain

3) Syuthelic el

L/) Sqm"l’\f“'(c— ZOQVAS“\A%)S L/>

ASME B30.9-2014

(Revision of ASME B30.9-2010)

Slings

Safety Standard for Cableways, Cranes,
Derricks, Hoists, Hooks, Jacks, and Slings
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l) Mecsh e L(A\Q

2) Sheckle
Hardware 3) Riaging Block

L[) Shovldec Es(ebo(—l-
5) Swive| Hoist IZM3 L,) ]

ASME B30.26-2015

(Revision of ASME B30.26-2010)

Rigging
Hardware

Safety Standard for Cableways,
i Hook:

T g
and Slings

INDUSTRIAL TRAINING
INTERNATIONAL
CRANES | RIGGING | LIFT PLANNING | ENGINEERING



Chain Hoists and Come-a-longs

ASME B30.16-2012
(Revision of ASME B30.16-2007)

Overhead Hoists
(Underhung)

ASME B30.21-2014
[Revision of B30.21-2005 (R2010)]

Lever Hoists

Safety Standard for Cableways,
Cranes, Derricks, Hoists, Hooks,

L}
Safety Standard for Cableways, L] Jacks, and Slings
Cranes, Derricks, Hoists, Hooks, Jacks, W
and Slings :
L]
]
-
L]
'
-
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[
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Winches

ASME B30.7-2016

(Revision of ASME B30.7-2011)

Winches

Safety Standard for Cableways,
Cranes, Derricks, Hoists, Hooks,
Jacks, and Slings

3‘«?

()2 [e American Society of
'® Mechanical Engineers
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Jacks and Industrial Skates

Hydeowbe godes toamiod Jacky

ASME B30.1-2015

(Revision of ASME B30.1-200%)

Jacks, Industrial
Rollers, Air Casters,
and Hydraulic Gantries

Safety Standard for Cableways,
Cranes, Derricks, Hoists, Hooks, Jacks,
and Slings

—
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Beam Clamps
= POY o\,Hf_\/\-]-—\‘c,\q "'b ca A ey Q&_‘_‘JVVP&‘_'S /['Ml"l—i'\—a—vg-fa g

ASME B30.20-2013

(Revision of ASME B30.20-2010)

Below-the-Hook
Lifting Devices

Safety Standard for Cableways,
Cranes, Derricks, Hoist, Hooks,
Jacks, and Slings

&Z@ The Amerlv:lan Society of

'® Mechanical Engineers
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Bull Rigging
Applications
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Jacking and Rolling

— Beseuvrces
- ASmE B3o.|
~ASmE B3¢ 7
- AsmE B3¢ ]
- PsmE B3 24

INDUSTRIAL TRAINING
INTERNATIONAL
CRANES | RIGGING | LIFT PLANNING | ENGINEERING

- EqU{PMew\A—
- 5/64,'&.5,,,3 /Cr,‘AL{H
- Jabks
T Tadostrial Pollers

3

- Ll/l"’l c,"\e,s



Jacking and Rolling
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Jacking and Rolling
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Jacking and Rolling

Jacking Practices

Before beginning a jacking and rolling Do not leave a load unattended while

operation, ensure that a plan has been supported solely by jacks.

developed and discussed with all

affected personnel. Remove and stow jack handles when
Share o¥ idle to avoid accidental jack engagement

Prior to placing jacks/blocking, determine or tripping.

Load T~ the Ioad’s weight and center of gravity.
For mechanical jacks, ensure linkage
Use all jacks in accordance with the engagement is achieved by the handle’s
manufacturer’s instructions. full range of motion.

Before and during jacking operations,
ensure that the opposite end/side of the
load is stabilized.

When possiblesinsert friction material
between the jack load point and the load
surface during jacking operations to help
prevent slippage.
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Jacking and Rolling

* Jacking From The Crib Pile

Ensure:
» That a column of crib material is
aligned below the jack.

* The jack’s primary or auxiliary load
point fully engages the load.

\ 7

AWARNING: Refer to rigging equipment manufacturers' specifications for proper applications and limitations.
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Jacking and Rolling on
a \wep
//

Roller Practices Remove grit and debris from

roller travel path.
3 Point Roller System Swivel Head
- Steering-person only steers,
never pulls, keeping palms \
face down to avoid hand
Share ov crushing. ‘ | g
Lo ad Assistants push or pull y ‘

the load.

Locked or Straight > | V‘

Track Rollers /! I 3 Point

P Roller Turn
[4)}”—(}\ s 4 Point Roller System* /’

bette ?

3oc Y 7
poan"

‘(’ *Anticipate cross-corner loading. Increased roller rated
? by ; 07 vt
/0 :‘ ‘ SVFF"'“ : capacity is advised (+25% minimum).
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Winching
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Winching ST
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Winching

Level & Incline Planes iror Estimation oniy

Formulas Legend Avg. Coefficients of Friction
W = Weight of load Concrete on concrete .65
Level: CFxW=F CF = Coefficient of Friction Metal on concrete .60
. ) ) _ F = Force required to move load Wood on wood .50
Uphill: [CFxWx (R+L)]+[H+L) xW]=F H = Height in feet Wood on concrete 15
Downhil:[CFxWx (R +L)]-[(H+L)xW]=F | R = Run, horizontal distance in feet Wood on metal .30
L = Length of ramp in ft Cast iron on steel 25
: Steel on steel .10
s Load on rollers .05
RE+H =L Load on ice 01
L=+(10") +(1.23')> =10.08’ i .
18,000 Ibs. Load on Rollers Vi ) Loadomalr LE2
Hydraulic
Winch
Winch Line
\_:'\0-08’

H=1.23

ar__ R=10

Pulling Uphill - Example: [.05 x 18,000 x (10 + 10.08)] + [(1.23 + 10.08) x 18,000] = F
893 +2,196=F
3,0891bs.=F
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Drifting
Cautions About Drifting
Best Practice: The tension in the Primary

Secondary chain hoist Primary chain hoist Chain Hoist is reduced when the load is

" v, “drifted” with a Secondary Chain Hoist

positioned well above the rigging
connection point.

Remember these key points:

1. NOTE: Each chain hoist must be capable of
supporting the entire suspended load since it
will start/stop under each individual hoist.

. Never drift a load using two chain hoists
on the same beam, to the point that the
horizontal angle is less than 30 deg, without
substantial engineering review. (A trolley
used along the beam may be a better option)
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Drifting

Caution: Be careful where your Example of tension resulting from
secondary hoist is located. placement of 2nd chain hoist.
: o Tension on Tension on
Primany chaln holst Primary Chain Secondary
& A.B,C,D,E Hoist (Ibs) Chain Hoist
1:4 ratio I (Ibs)
i A 572 185
15 B 610 195
Secondary chain hoist :" E C 668 190
A o D 730 230
T8y JQ{B(}- :; E E 808 285
B..I: e & ; ; Caution: Always lift at or above the connection
‘ “:4fs3.t{q [75° i point elevation when using two chain hoists.
C _¥203?;E23E0|DE_"=_-_ n . Percentage of increase/decrease
e : compared to original load of 640 |b
\A1aY° . " on Primary chain hoist
[ O A -11%
,\.?,‘" - B '5%
£ - C +4%
D +14%
E +26%
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Drifting — Beam Clamp Selection &
Limitations

i |
Phoiogeaph 0. Meximum sbng angle 45
degrees. Load in-ine or parallel o

Pholograph H. 30 degrees pampandicular fo the beam.
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Drifting — Beam Clamp Selection &
Limitations
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Drifting — Beam Clamp Selection &
Limitations
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Blocking
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or

Blocking

Blocking Practices

Ensure that the ground or floor is
stable enough to support thescribbing
and thedoad weight.

Ensure that the blocking is of sufficient
strength to prevent@rushing, bending
or shearing failure.

Ensure that the span between blocking
is able to carry the load.

Position dimensional cribbing with
the widest face on the top/bottom.

Insert/remove blocking and/or shims
to minimize fall distance in case of
jack failure.

Shims or wedges should be used at
the base and within the crib pile to

maintain perpendicularity and meet
predetermined height requirements.

=

Fully blocking the base layer reduces
thedoading pounds per square foot
(psf) imposed on the ground surface.

Consult a geotechnical engineer to
ensure that there is adequate ground
support for the distributed load.

The crib pile height should not exceed
2 times the width, H < 2W.

\
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Blocking

_Crib Pile Loading [For Estimation Only] @

Determine: Share of load (Ibs) + cribbing foot print (sf) = Pressure imposed on ground (psf).

Confirm: [Pressure imposed (psf) + allowable ground bearing pressure (psf)] x 100% = % =< 100%

Center of
Gravity

A = [[30,000 x (10 + 20)] + 2] + (2’ x 8") =
7,500 + 6 = 1,250 psf
1,250 + 1,500 = 83%

B = [[30,000 x (10 + 20)] + 2] + (2" % 2") =
7,500 + 4 = 1,875 psf
1,875 + 1,500 = 125%

C = [30,000 x (10 + 20)] + @54’ =
B 15,000 + 16 = 938 psf
938 + 1,500 = 83%

Solution: Increase crib pile Bto 2° x 3’

INDUSTRIAL TRAINING
INTERNATIONAL

CRANES | RIGGING | LIFT PLANNING | ENGINEERING




Drifting Concepts
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Share of Load and Tension
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Load Transfer

Beam Clamp 05 Beam Clamp 04 Beam Clamp 03 Beam Clamp 02 Beam Clamp 01

Some Cons iel.e,rQ{-{a N L=t

- Ao J’l’L@Vb—\ Q“
cacly lead Fransbe—
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Block and Fairlead Loading

ZJ Te»'lﬁl'btqg

3) Bloc L Faiy ‘QQé
LGMU:L(
Y) Line/ P\

) Beann Loading @

¥ Winch A | WinchB i
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When you mess with the
bull, sometimes you get
the horns.

Bull Rigging Gone Bad
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Hazard Recognition
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Hazard Recognition

M'h }1»06 [@é
&S {"6 E,KQ'

INDUSTRIAL TRAINING
INTERNATIONAL
CRANES | RIGGING | LIFT PLANNING | ENGINEERING



Hazard Recognition
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Hazard Recognition
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Hazard Recognition
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Hazard Recognition
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Good Training and Good
Practices Lead to
Successful Outcomes
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Thank you for your time.
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