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conditions have been approved by the
supervisor in charge of the operation.

Never use the crane to drag a load side-
ways (Fig. 8.18). It was not designed or
intended for such use and jt may collapse
under side strains. Make vertical lifts only.

Neither the load nor the boom should ever
be lowered to a point where less than two
full wraps of rope remain on the drum. If
all cable is inadvertently removed from the
drum be sure it is rewound in the correct
direction.

Do not lift loads with excess slings hanging
loose (Fig. 8.19). This is a very dangerous
condition. Never allow any excess cable or
sling to be suspended beneath the crane.

Watch for boom ‘‘kick back” on luffing
boom cranes. Never operate with the boom
at a higher angle than shown on the capac-
ity chart as a sudden release of the load
may throw the boom back over the tower.
(See Fig. 8.12)

Do not let the load strike the building.

30. Allow maximum clearance between the
hook block and trolley sheaves.

31. The electrical cables leading up the tower
to the jib can be twisted and damaged if
the crane is slewed more than 3 or 4 revolu-
tions in any one direction without reversing
to “unwind” the twist in the cables.

32. The operator must never leave his position
at the controls while a load is suspended.

33. When loading or unloading trucks ensure
that the operator leaves the cab and always
work over the rear of the truck. Never swing
over the cab. (Fig. 8.20)

34. When landing loads they must be set on
adequate blocking to prevent damage to the
slings and they must be safely landed and
properly blocked before being unhooked
and unslung. (Fig. 8.21)

Electrical Hazards

Electrocutions are among the most frequently
repeated of all construction accidents and most
of them are caused by cranes contacting over-
head power lines. Power line contact is also the
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KNOW THE RADIUS OF THE LOAD AT ALL TIMES.

Fig. 8.10
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largest single cause of fatalities associated with
ggr?\lr\lnATﬂEl;“Phlschﬁ?sl.fm cranes. This involvement is primarily with mobile

THE RADIUS. cranes but tower cranes are potentially as
\ dangerous and as such the following procedures

must be followed.
There is an area surrounding every live power

line that is referred to as the absolute limit of y
approach (Fig. 8.22). It is strictly forbidden to
move any part of the crane or load line or load :

into this area unless the line has been de-
energized or insulated. There are no other
exceptions.

This absolute limit of approach varies accord-
ing to the following table (ref. Canadian Stan-
dards Code Z150):

INCREASE
IN RADIUS. ABSOLUTE LIMIT L
LINE VOLTAGE OF APPROACH
Up to 125,000 volts 10 feet '
125,001 to 250,000 volts 15 feet
TE Over 250,000 volts 25 feet
There is a second requirement that must be
met that is just as important as the first. The
Fig. 841 crane must have a signalman whose sole duty
= and responsibility is to observe from the best
vantage point and to warn the operator when-
ever the boom, the load or any of the load lines
are approaching the “limit of approach”.
There is no substitute for these two require-
ments. All commercial cage type boom guards,
- L
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IF A LOAD THAT IS STUCK SUDDENLY BREAKS KEEP WELL AWAY FROM THE LOAD WHEN THE \
FREE, THE BOOM WILL SNAP BACK AND COULD SLINGS ARE BEING PULLED OUT FROM UNDER IT.
COLLAPSE OVER THE TOWER.

Fig. 8.12 Fig. 8.13
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insulating links and proximity warning devices
have serious limitations and the use of them can
lead to a feeling of false security. The use of
them does not alter the previous requirements.

There are other precautions that can lead to a
higher degree of safety when working around
wires:

— Remove all power lines that are under the
crane and allow an extra 10, 15 or 25" to
account for the absolute limit of approach.
(Fig. 8.23)

— If it is impossible to move the line then have
the power company insulate it.

— The operator must pay close attention to the
signalman’s signals and warnings when work-
ing near the lines.

— Slow down the operating cycle of the ma-
chine by reducing hoist, trolley and swing
speeds when near the lines.

— Issue strict warnings to all ground personnel
to stand clear of the load at all times. If a
load which is near lines must be guided into
place by hand, a special check should be
made with the signalman before the rigger
touches the load. Use taglines whenever
possible. The best material for taglines in
an area such as this is dry polypropylene
rope. Both manila and nylon retain moisture
and can conduct electricity. (Fig. 8.24)

— Do not stockpile, load or unload any material
near power lines.

— Treat all wires as being hot until you have
reliable information to the contrary.

— Use extreme caution when working in prox-
imity to radio transmission towers as the
crane's boom can act like an antenna and
become electrically charged.

If this situation occurs the only practical solu-
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KEEP THE LOADING/UNLOADING AREAS CLEAR OF PERSONNEL.

Fig. 8.14
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IFITEMS SUCH AS FORMS ARE STUCK, NEVER TRY TO “SLEW" THEM FREE WITH THE CRANE.

Fig. 8.15
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KEEP ALL SWING AND TROLLEY SPEEDS LOW ENOUGH TO KEEP THE LOAD UNDER CONTROL.

Fig. 8.16



OPERATING PROCEDURES AND PRECAUTIONS 297

tion is to hook a heavy copper ground strap
to the crane (both boom and tower) and run
it directly to earth (Fig. 8.25). Do not ground
it to the building.

It is the responsibility of the user controlling
the crane to:

— Provide a qualified signalman.

— Provide adequate advance notification to the
electrical authority to allow for removal, in-
sulation or isolation and grounding of the line
or lines.

— Ensure that the electrical authorities are fully
informed as to when the operations are to
begin, when they are due to be completed
and when any location changes are planned.

— Report every incident involving contact with
a live line to the electrical authority and
safety inspector so that inspections and
repairs can be made to prevent damaged
live lines from falling at a later date.

— Completely inspect the machine for possible
damage caused by the electrical contact.
Wire rope should be replaced if it touches a
line since the arc is usually of sufficient
power to either weld or badly pit the wires.

It is the fesp°ﬂ5ib""y of the operﬂtor to KEEP THE SWING PATH CLEAR.
refuse to operate until the requirements are
followed. Fig. 8.17

More Than One Crane Operating
In The Same Area

Whenever two or more cranes are operating
in the same area there is always a possibility
of collision or of the hoisting ropes or loads
fouling each other or the structure of the other
crane even when the booms may be of different
lengths and the cranes may be at different levels.

To minimize the probability of this occur-
rence, the cranes should always be sited in such
a way that the operators have a clear view of
the other cranes operating in the collision
danger area. The operators should also have
direct communication with each other so that
one operator may alert the other to impending
danger (Fig. 8.26). It is also recommended that
their overall lifting program be set out and con-
trolled by one man who is in contact with all
operators and riggers and assigns priority of
operation for the cranes.

Travelling With Load
(Rail Mounted Cranes)

Travel with suspended loads involves so many
variables such as track conditions, tower height,
boom length, side, forward and rearward swing-
ing of the load, momentum in starting and

NEVER DRAG LOADS SIDEWAYS.

stopping, etc. that it is impossible to devise a
single standard rating procedure with any assur- Fig. 8.18
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DO NOT MAKE LIFTS WHEN LOOSE EQUIPMENT IS
UN-SECURED.

SECURE UNUSED SLING LEGS.

Fig. 8.19

ance of safety. If such an operation is attempted
the user must evaluate the local conditions,
determine safe practices and exercise precau-
tions such as the following: (Fig. 8.27)

— The travelling procedures must be in accord-
ance with the manufacturer's instructions.

— The boom should be carried in line with the
direction of motion.

— The swing brake should be set.
— Never travel with capacity load.

— Extreme caution should be exercised when
travelling with over 50% capacity loads.
Track irregularities will subject the crane to
shock loads which must be compensated for
by reducing the hook load.

— Travel speed must be as low as possible.
— Sudden starts and stops should be avoided.

— Tag or restraint lines should be provided to
snub and control swinging of the load.

— The load should be kept as close to the
ground as possible so that the length of
hoisting cable between the boom and load
is as great as possible. This will assist in
reducing the impact loading on the boom
due to the elasticity of the cable which in-
creases in proportion to its length.

— Never move the crane away from the load
when carrying over 50% capacity loads. This
will tend to increase the radius and may tip
the machine. Move slowly toward the load.

— Do not carry the boom at its highest angle.
Many accidents occur when the boom
topples backward over the machine.

— Do not move the machine until everyone is
clear of the path of travel.

Signalling

Whoever is in charge of any operation (con-
tractor, foreman, superintendent) using any
crane must ensure that a fully competent

_ﬁ
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WHEN LOADING OR UNLOADING TRUCKS ALWAYS WORK ALL LOADS MUST BE SAFELY LANDED AND
OVER THE REAR OF THE TRUCK AND ENSURE THAT THE PROPERLY BLOCKED BEFORE BEING
DRIVER LEAVES THE CAB. UNHOOKED.
Fig. 8.20 Fig. 8.21

DO NOT COME CLOSER TO POWER LINES THAN THE ABOVE DISTANCES.

Fig. 8.22
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ENSURE THAT NO POWER LINES ARE WITHIN THE SWING RADIUS.
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i ALL POWER LINES MUST BE AT LEAST TEN FEET OR MORE FROM THE EXTREME OUTER POINT OF THE RADIUS.
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Fig. 8.23
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signalman is assigned to work with the crane for
as long as it is working within his area of
responsibility.

The law requires that a signalman be present
at all times whenever:

(a) The crane is working close to power lines.

(b) The operator cannot clearly see the hook
and load at all times.

(c) The operator cannot see the path of travel
of a rail mounted crane.

It is strongly recommended that 2-way radios
be used for all tower crane signalling opera-
tions (Fig. 8.28). There are too many accidents
that result from misunderstood or misinterpreted
hand signals and all would be prevented by
using voice communication.

Adequate lighting arrangements must be pro-
vided for night operations.

If the operator loses contact with the signal-
man for any reason, he must stop the movement
of the crane until communication is restored.
Where loads are picked up at one point and
lowered at another, such as may occur when
placing concrete, two signalmen may be re-
quired, one to direct the lift and one to direct
the descent.

If it is desired to give instructions to the
operator, other than provided by the established
signal system, the operator should be instructed
to first stop all hoisting motions,

The signalman must:

— Position himself so as to provide a full view
of the load at all times.

— Be fully qualified by experience with the
operation.

— Be able to converse in the same language as
the operator.

— Be responsible for keeping the public and all
unauthorized personnel outside of the crane's
operating radius.

— Direct the load so that it never passes over
anyone.

— Be in constant communication with the oper-
ator at all times by 2-way radio.

Unattended Machine

The operator must never, except in cases of
extreme emergency, leave the controls of his
machine while any load is suspended. A malfunc-
tion may allow the load to lower on personnel
or equipment, or the brake drums can cool off,
partially releasing the brakes causing the load
to drop. Never depend on a brake to suspend a
load unless the operator is at the controls, alert
and ready to handle the load.

A) NEVER USE DAMP
ROPES.

B) NEVER USE WIRE ROPES.

C) USE POLYESTER,
POLYETHYLENE OR
POLYPROPYLENE ROPES
FOR THE BEST
INSULATING
PROPERTIES.

Fig. 8.24

Before leaving the crane unattended the
operator must:

(a) Lower off all loads.

(b) Position the trolley near the tower at mini-
mum radius. (Fig. 8.29)

(c) Raise the hook to its highest position.

(d) On luffing boom cranes, the boom should
be brought to the 15° position and the hook
raised to its highest position. (Fig. 8.30)

(e) All tower cranes must be allowed to swing
freely in the wind. This means that the
friction clutches on the slewing gears must
be fully opened. (Fig. 8.31)

(f) Where the “in service” condition allows a
tower height greater than permissible for
out of service conditions, the crane must be
guyed or anchored to the building.

(g) Secure rail mounted cranes to the tracks by
installing the rail clamps.

(h) Place all controls in the off position.

(i) Place the main power switch in the off posi-
tion and lock the switch box,

() Lock the control console.

(k) Lock the control cab door.

Jil'y
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RADIO
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CRANES CAN ACT LIKE ANTENNAS AND BECOME
ELECTRICALLY “HOT". THE ONLY WAY TO
OVERCOME THIS PROBLEM IS THROUGH PROPER
ELECTRICAL GROUNDING.
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ENSURE THAT THE CRANE IS
GROUNDED AT ALL TIMES,
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Radio contact
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WITH EACH OTHER.

WHEN THERE IS A DANGER OF COLLISION BETWEEN CRANES THE OPERATORS SHOULD BE IN RADIO CONTACT

Fig. 8.26

5% Keep the boom
in line with

the direction
of motion

Never travel
with a capacity
load.
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Keep the load as
close to the ground
¥ as possible.

Use tag lines
to control

the load.
Keep travel speeds low,

avoid starts and stops,
move toward the load,
never away from it and
keep everyone clear
of the path of travel.
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USE PORTABLE RADIOS FOR ALL SIGNALLING
— HAND SIGNALS ARE NOT RECOMMENDED FOR
TOWER CRANE OPERATIONS.

Fig. 8.27

Fig. 8.28
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| n= THE BOOM ON LUFFING
! BOOM CRANES SHOULD BE
B SET AT THE 15° POSITION
5 WHEN THE CRANE IS LEFT
B OVERNIGHT.
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WHEN LEAVING THE CRANE OVERNIGHT, POSITION
THE TROLLEY AT MINIMUM RADIUS AND RAISE
THE HOOK TO ITS HIGHEST POSITION, ey —pp—r————
Fig. 8.29 Fig. 8.30 !

WIND

1R
THE CRANE MUST BE PERMITTED \ T
TO WEATHERVANE WHENEVER l
LEFT UNATTENDED. \

Fig. 8.31






