* 29 CFR 1910.179 Overhead cranes and gantries

¢ 29 CFR 1926.554 Overhead hoists

« ASME B30.2 Overhead and gantry cranes (Top
running bridge, single or multiple girder, top
running trolley hoist)

« ASME B30.11 Monorails and underhung cranes

« ASME B30.16 Overhead hoists (underhung

« ASME B30.17 Overhead ar-
running bridge, sig jrd

Th ai k I cranes but certainly not all
of s W\ prierstandards as do some industries
as i B MN\__y-otfshoreoil platforms, etc.

We have included only the two OSHA standards and the B30.16. Thisis
because the are almost identical when it comes to operation and
inspections.
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Normal Service: Involves operations of the crane with randomly
distributed load within the rated load limit or uniform loads of
less than 65% or rated load limit for no more than 25% of the time
for a normal work shift.

Heavy Service: Involves operation of the crane within the rated load
limit that exceeds normal service.

Severe Service: Involves operation of the crane in normal o
service with abnormal operating conditions.

Some us

Thefr q 1
sho S anad =cl.

Evencr d ot used need to be inspected, |ubricated and maintained.
Especi ranes that are out in the weather all year or in corrosive

environments.




A <)

Top Previous Next
Page Page Page

Support

Span
Structure

Power Panel

Be~*% Drive

h_ \ P T

\ |a\ }thestudent with the components
vork together to make a successful lift.

bnts can be inspected from the ground as the craneis




A <)

Top Previous Next
Page Page Page

Check Couplings for:
« Loose bolts i
* Loose or missing keys
* Cracks

V

e A o

isnor not part of the
da i iI\arZe the student with the
cop~on how they work together to make a
su .
Man ese components can be inspected from the ground as the craneis

being operated. If something seems wrong, then a closer look would be
warranted.
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TROLLEY WHEELS
CENTERED ON

TROLLEY WHEELS
FUNCTION SMOOTHLY

WHEELS
OOD CON
BEAM FL

Q \\
1. C ad ' i dally not part of the
dail e ia+ze the student with the
co en | o ow they work together to make a
suc
2. Many components can be inspected from the ground as the craneis

being operated. If something seems wrong, then a closer look would be
warranted.
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ABRASION RESISTANCE
Increases with larger wires
Decreases with smaller wires

STANDARDS FOR SHEAVE
& DRUM RATIOS

' D = Diameter of drum or sheave
d = Diameter of wire rope

L L=k T S |
— —n-u:u.u-—.l Ratio=D/d

ASNE/B30.5 “MOBILE CRANES”
Minimum Ratios

Drum Sheave

Load Hoist 18 18
Boom Hoist 15 15
Load Block 16

FATIGUE RESISTA»
Decreaseswi*Ye!

\ )\ o )

atigue resrstance.
relate to each other and the

tS Eon X e [Tfe.
€S are dimensioned.
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Hoist Drumn \ bR
Wire Rope
:_O

__,/i‘ ! \

"1 [
Rape Clamp
i

!/
Seizings

[\
~ % =\
. C ~qake i aram.

. On A o | .Mped a groove which could
damape tF o

. Che e4 )the oead end is secured properly.
Never~ctlown to the point that there would be less than 2 wraps | eft on
the drum.

. Check ail often.

Page
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CHECK L, 5 -3
RUNNING T - ; ]
{ : i
SHEAVE %, ¥ CHECK e
FOR WEAR i - CLEVIS k
i WEAR -
J \ CHECK \
y VERIFY E%%ﬁ"A'\Z/'SG :
- FUNCTIONING FOR WEAR
L LIMIT SWITCH
SINGLE REEVED DRUM DOUBLE RE

QQing iz
Che it & \S\ Jt\ P hook or load if two-
blocked.
Ched off Jespecialy if you detect any leakage.
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Throat
Opening

Twisted
Hook

10 percent
Maximum

Allowable

Wear

o Ol

t Us inspeted periodically.
e-S procedures.

Poin of the hook and 10% in other areas
of the hook is cause for removal.

. Anincrease in the hook throat opening of more than 15% is cause for
removal.

. Any twist in the hook of more than 10% is cause for removal.
. The hook safety latch should be present and function properly.
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Check Conductors for:
* Loose fasteners
* Burned surfaces
« Dirt and corrosion

« Electrical conne

Alw

tt Ve

rent Co
on this ce

o )

Page

0 theee al conductors.

Page



A <)

Top Previous Next

Page

/ h ALWAYS DE-ENERGIZE ELECTRICAL

(@] SYSTEMS BEFORE INSPECTING AND

WORKING ON THEM.
DO NOT
OPERATE
R \ Y A \ —\ T 1\
D ‘. 2 e the fq g precautions

A\ D\ e crane to be repaired shall be run
e it Wrrcause the least interference with other cranes
OnsTn the area.

(b) All controllers shall be at the off position.

(c) Themain or emergency switch shall be open and locked in the open
position.

(d) Warning or "out of order" signs shall be placed on the crane, also on the
floor beneath or on the hook where visible from the floor.

(e) Where other cranes are in operation on the same runway, rail stops or other
suitable means shall be provided to prevent interference with the idle
crane.

1910.179(1)(2)(i1) After adjustments and repairs have been made the
crane shall not be operated until all guards have been reinstalled, safety
devices reactivated and maintenance equipment removed.

1. The emergency shut off musts be visible and accessible.

Page

Page
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Acme Bridge Crane

Operation and Read and understand
MBS the operators manual
Manual

ACME CORPORATION

The Q ~< gnd ca \ !

t CS 1 N4 V)

ns section.

of e operatio:
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SRCHCRCESESEURS.

Cranes shall not be used
for side pulls except when
specifically authorized by a
responsible person who
has determined that the
stability of the crane is not 1
thereby endangered and
that various parts of the
crane will not be
overstressed.

B

=rermined that the stability of the craneis
pred and that various parts of the crane will not be

Side pulling on a crane may cause the wire rope on the drum to cross and be
susceptible to kinks and crushing.
It could also put stress on the trolley causing damage.

Page

Page
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SRCHCRCNSESEURS.

The employer shall
insure that the
operator does not
leave his position at
the controls while
the load is
suspended.

2 S| Eg
Thy Y S R

contro b t d a

. Alwa e load down and secure it before leaving the area.

Page

Page
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The load shall not be
lowered below the
point where less than
two full wraps of rope

remain on the hoisting
drum.

29 Q

The los p\ | e less than two full wraps of
ropere 0 4 u

1. You At toTun out of hoist line. Many cranes have automatic stops

that can be set so thiswill not happen. Still it is good practice to check
you line when lowering loads down close to the limit of your line.
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Read and understand the operators manual
Follow all placards, warning labels and signs on machine
Know the SWL of the crane and never exceed it

Determine the weight of the load from accurate sources

If an estimate of the load is near the max. capacity of the crane,
then use a dynamometer to measure the exact weight

Use a loud signal, such as a whistle, horn or bell or verbal
warning to alert employees of crane movement

Never hoist a load over the heads of employees

Never use limit switches or end stops as operating controls
Begin each shift by testing the upper limit switches
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Cab-operated overhead cranes:

Enter and exit cab only through approved access ways

Never walk along runway tracks

Never climb or jump from one crane to another

Use both hands to climb access ladder

Keep unnecessary items out of the cab

Complete the pre-shift inspection checklist before operation

Know the location of emergency shutoff switches

Know emergency evacuation routes

Place all controls in the OFF position before turning the main switch ON
Maintain a portable fire extinguisher in the cab

Never move the cab without a signal from the designated signa

Avoid bumping crane and carriage stop blocks
If a power failure occurs, place all controls in_the
Park the cab in an approved, designa

position

afec ati

Page

Page
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2. Asof
ca

ly

KINKING

CRUSHING

UNSTRANDING

BIRDCAGING EYE Bl
STRAND DISPLACEMENT

CORE PROTRUSION

CORROSION

BROKEN OR CUT ooy i
STRANDS

BROKEN WIRES SLEEVE

LENGTH ——y

7,

i

0 o i a\-0 have atag which indicates the lifting
t| {ing‘orvertical, choker, and basket hitches.

Page
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Smen

Separate rope into 2 part,

3 adjacent strands and 3
adjacent strands and core.
These 2 parts are re-laid
back in opposite directions
to form an eye and the ends
are secured with a pressed
steel sleeve.

TheR ~ayeis
The strs he
They ma+be s A B0
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SWAGE
s-::c:':-c ET

O

FLEMISH
EYE

[

1.
2. Slin
3. By

the

TERMINATION
TYPES

—
a1

SPELTER
SOCKET

~= O

WIRE ROPE
CLIP EYE

e
o

WEDGE
SOCKET
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e

DEFORMATION

When inspecting them, look for:
- Wear
— Deformation
— Pinor bolt substitution
— Non-rated shackles
— Worn threads on the pin

polt type may be used for lifting.

ulras a permanent part of the hoist line, then it must be
Sed or use the bolt type with a cotter pin.

Shackle that only use a cotter pin to keep the pinin are not legal for lifting.

them along with
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L] " -
8o*, lﬁi" n
L
w
4 DO NOT REEVE SLINGS ONE EYE BOLT
3 = TO ANOTHER. LOAD ON BOLT IS ALTERED.
L 1
|

DIRECTION OF PULL || ADJUSTED WORKING LOAD

In-Line Full Rated Working Load
45 Degrees 30% of Rated Working Load
60 Degrees

60% of Rated Working Load

\ \|
o WY NV T
1. T Qac ‘ [

2. Empb—wize d

3. Threa n{_.+ough the eye bolts increases the stress on the eye bolts by
two arsniould never be done.

. 9 h&Students.
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/ \I’ension in slings

sling Angle

Y R
| L > <

Compression in load

J

Stresses he sli thd

crezed.

2. Ast g

pcreaSe the stresses in the sling and on the load increase
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A

A A
Load in each sling
[%2] %] leg = 500 x Load
2 E Aer?gle Fac);oroa /$\
o o L
3 3 Factor of
Angle “A” H
A A
1000 Ibs 1000 Ibs 1000 Ibs
Sling Angle Degree (A) Load Angle Factor = L/H

90

1.000
1.155—\
1.30
14
00\
ng tor

N

(\
1. Al eight of \.~=0bject and a
2. As~ynil) g edd length of the dling is divided by the height of
tha n _ontothetop of the load.

3. The andwr1s then multiplied by the portion of the load it is to support and
thiswill be the stressin the sling.

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 1000
Ibsor 500 Ibs. 2 X 500 = 1000 Ibs which isthe stressin the dling.

Page
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Calculating the weight

To find the weight of any item you need to know its volume and unit weight.
« Volume x Unit weight = Load weight
 Unit weight isthe density of the material

« Unit weight is normally measured by pounds per c

~Rer) P saf\ \&_-lyour calculations.

Page

Page
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Volume of a cube 2ft high

8ftlong
Length x Width x Height = Volume

8 ftx 4ftx 2ft=64cubicfeet

4 ftwide

If the material was cedar, then all we would have to do to determine
it'sweight would be to multiply the unit weight of cedar x 64.

Unit weight x Volume = Weight

341bs. X 64 cubic ft. = 2,176 Ibs.

[\
=iy

\ A\
WLV, \\
1. C\ S
2. Fina
unig>igh

i

‘ a Ul ihgthe volume of the cube by the
9

D
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8ftlong
Volume of pipe
Calculating the volume of pipeisabit trickier but itis
just simply subtracting Lin thick
the volume of the hole from the volume of the pipe. e
If the pipe were oneinch thick,
three feet wide gnd 8 feet long, 3 ftwide
L?‘ir;g:n\:{?g:)%;g:r:g :1;\: i&:r:;]i 3.14 x (1 ¥2ft.)2 x 8 feet = total volume of pipe (56.52 ft3)
zg: ume g; :22 Efe'ﬂi:? aﬁet thethe 3.14 x (1t 5in.)2 x 8 feet = volume of hole (50.41 ft?)
56.52 ft3 — 50.41 ft3 = 6.11 ft3
Volume of material x unit weight = totalgight
If this pipe were gto
Ibs.
111 29
R \us\
a RN \\
1 F VOl DI 'S 0 inding the
volb v td Vil«vice and then subtract the
volupg of S R\ ¥ Vorume of the pipe.
2. Itis d how to change fractions into decimals. Calculatorsarea
must s . To change 1 foot 5 inches (or 17/12ths) into adecimal, smple

divide 12 into 17 which would be 1.4266.






