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To Users

Zoomlion appreciates your selection of ZOOMLION crawler crane for your application.

No one should operate the crane unless they read and understand the information in this manual.

This manual contains the instructions and data on the safety and operation of the crawler crane.
Follow the operation procedures to make sure that your machine operates at MAXIMUM
EFFICIENCY. The operator must keep this manual in the cab of the crane.

If there is anything in the manual that is not clear or you do not understand, please contact our
service technician. We (Zoomlion) are NOT responsible for damages from an operator who does not
obey the instructions in the OPERATOR’S MANUAL.

The OPERATOR’S MANUAL is an important part of the crane. If the crane becomes the property of
a different person, make sure that the manual stays in the cab of the crane.

The data (data, specifications, illustrations) in this manual is for cranes in production at the time of
this manuals publication. We reserve the right to make changes to this manual at any time, without

obligation.

The manual has been translated to be best of our knowledge. Zoomlion assumes no liability for
translation errors. The Chinese version of the OPERATOR’'S MANUAL is solely applicable for

factual accuracy.
Thank you!

Mobile Crane Branch Company of Zoomlion Heavy Industry Science and Technology Co., Ltd.

Copyright
Under the copyright laws, this manual may not be copied, photocopied, reproduced, translated, or reduced to any electronic
medium or machine readable form, in whole or part, without the prior written consent of Zoomlion Heavy Industry Science
and Technology Co., Ltd.
Copyright © 20XX, Zoomlion Heavy Industry Science and Technology Co., Ltd.
All rights reserved.
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Safety Instructions

The following terms that are used in these operating instructions "Danger", "Warning", "Caution" and
"Notice" are intended to point out certain important rules of conduct to all persons who work with the

crane. The meanings of the terms are as follows:

Refers to a dangerous situation which, if you do not prevent, will cause

A\ DANGER

death or injury.

Refers to a possible dangerous situation which, if you do not prevent,

A WARNING

could cause death or injury.

Refers to a possible dangerous situation which, if you do not prevent, may

A\ cAUTION

cause light or moderate injury.

NOTICE Refers to a tip or hint in the operation instructions.
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Chapter 1 Safety

1.1 Important instructions

1.1.1 Notes

a) Read this manual and familiarize yourself with any associated documents before operating
this crane.

b) Ensure that a copy of this manual is available to any person installing, using, maintaining
or repairing this crane.

c) Training should be provided to ensure safe working practices.

d) To avoid the risk of electric shock, always isolate this crane from the power supply prior to
carrying out any maintenance and adjustment work or removing any guards or covers.

e) Always follow the procedures outlined in the Operator’s Manual and Maintenance Manual.

f)  If in doubt, do not take personal risk.

g) Only trained personnel can be allowed to install, set, operate, maintain, and commission

this crane.

1.1.2 Alarms and warnings

a)

b)

As to the potential danger mentioned in this manual, affix the warning symbols in proper

positions of the crane.

Alarm symbols

1) You can be injured if you do not obey the safety instructions as indicated on warning
stickers.

2) Ensure that warnings and instruction labels attached to the crane are always complete
and perfectly legible.

3) Keep warnings and instruction labels clean.

4) Replace unreadable or missing labels with new ones before operating the crane.
Make sure the replacement parts include warnings or instruction labels where

necessary.

(1) Follow the warnings and instruction labels for the sake of personal safety.

(2) For the positions of warnings and instruction labels, please see Chapter 3 "Safety

Guidelines".

Aajes
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1.2 Component safety features

a) Do not use this crane with guards removed or incorrectly fastened.
b) Do not use this crane with safety devices maladjusted or removed.

1.3 Features for operator safety

a) Safety component — crane emergency stop button. Ensure all safety components are in
place.
b) Support plates, handrails, tread plates and fixed guards are provided to assist the

personnel to climb on the crane.

1.4 Environmental safety

a) A regular service should be taken on the crane strictly in accordance with maintenance
procedures to ensure that engine emission is close to a minimum value.
b) Consumable materials
1) The spilling diesel must be dealt with immediately.
2) Only use the lubricating oil recommended in the Maintenance Manual.
3) Local and national regulations must be observed strictly when disposing of the waste.
4) Improper disposal of the waste is illegal, as it will undermine the environment.
5) Potentially harmful waste used on this crane includes such items as hydraulic olil, fuel,
coolant, filters and batteries, etc.
6) Use leak-proof containers for draining the fluids. Do not use food or beverage
containers that may mislead someone into drinking or eating them.
7) Do not pour the waste into the ground, into sewer system or into any water source.
8) Ensure that all consumable and replaced parts are disposed of safely and with
minimum environmental impact.

¢) Machine disposal. This machine must only be disposed of by a special machine breaker.

1.5 Personnel protective equipment (PPE)

a) Loose or baggy clothing can get caught in running machinery.

b) Where possible when working close to the engine or machine, only do so when they are
stopped. If this is not practical, remember to keep tools, test equipment and all other parts
of your body away from the moving parts.

c) For reasons of safety, long hair must be tied back or otherwise secured. The garments
must be close fitting and no jewellery such as rings may be worn.

d) Correctly wear personnel protective equipment.

e) Recommended personnel protective equipment includes:

1) Hard hat

1-2
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2) Safety glasses/Goggles

3) Hearing protection device
4) Close fitting overalls

5) Safety boots

6) Industrial gloves

7) High visibility vest or jacket

1.6 Measured noise level

The condition of working site may affect the noise levels.
According to EN13000 Annex G and 2000/14/ EC standards, the sound pressure level and
sound power level measured in the operator’s cab are 73.9 dB(A) and 107 dB(A) respectively.

The sound pressure level measured according to ISO 7731 standard at the position 1 m away

from the warning device is 97.7 dB(A).

1.7 Vibration levels

Suitable seating has been installed to reduce whole body vibrations, in line with current industry

standards.
According to 1ISO 2631-1 standard, the crane body vibrations are A (1): 1.3 m/s?, A (4): 0.6 m/s?,

A (8): 0.4 m/s® under normal operating condition.

1.8 Organizational safety measures

a)

b)
c)
d)
e)

The crane must only be operated by a suitably qualified operator who holds a current
license in line with national or international legislation.

Understand the service procedure before doing work. Keep working area clean and dry.
Never lubricate, clean or adjust the crane while it is moving (excluding central lubrication).
Keep hands, feet and clothing clear of power driven parts and running nip-points.

Keep all parts in good condition. Ensure that all parts are properly installed. Fix damage
immediately. Replace worn and broken parts. Remove grease, oil and debris in time.
Disconnect battery ground cable and power supply before making adjustments on
electrical systems.

Disconnect battery ground cable, switch off the ECM and unplug all plugs of the controllers
before welding on machine.

During maintenance only use the correct tool for the job.

Never make any modifications, additions or changes which might affect safety without the
manufacturer’s approval.

In the event of safety relevant modifications or changes in the behavior of the machine
during operation, stop the machine, lock it immediately and report the malfunction to the

relevant authority / person.

1-3
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1.9 Personnel qualification, requirements and responsibilities

a)

b)

c)

Any work on and / or with the crane must be executed by trained, reliable and authorized
personnel only.

The maintenance work must only be undertaken by suitable qualified engineers with
specialist knowledge of this crane.

The work on the hydraulic system must be carried out only by personnel with special
knowledge and experience of hydraulic equipment.

1.10 Safety advices regarding specific operation phases

a)

b)

<)

Standard operation

1) Take necessary precautions to ensure that the crane is used in a safe and reliable
state.

2) This crane is a conventional assembly & dismantling machine. Do not apply the crane
for other purpose. Operate the crane only for its designed purpose and only if all
protective and safety-orientated devices, emergency shut-off equipment, warning
devices and exhaust devices are in place and fully functional.

3) Erect barrier guards in proper positions to stop unauthorized entry to this crane.

4) Before starting the engine, ensure it is safe to do so.

Malfunction

In the event of any malfunction or operational difficulty, stop the crane immediately.

Unguarded areas

1) In-running blind spots on the crane can cause serious injury or even death.

2) Do not reach into unguarded components.

3) Stop the crane before removing any safety devices.

1.11 Special Hazards

1.11.1 Electrical energy

1-4

a)

b)

External considerations and hazards

When working with the crane, maintain a safe distance from the overhead electric lines. If
overhead lines are in the immediate vicinity, a risk assessment must be completed prior to
operating this crane.

If the crane comes into contact with a live wire:

1) Vacate the area

2) Warn others against approaching and touching the crane.

3) Report the incident and have the live wire de-energized

4) Switch off the electrical system

Battery

1) Always disconnect battery leads before carrying out any maintenance to the electrical
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system.
2) Recharge the battery in a well ventilated area.
3) The battery contains sulphuric acid, an electrolyte which can cause severe burns and

produce explosive gases. Therefore, avoid contact with the skin, eyes or clothing.

1.11.2 Gas, dust, steam, smoke and noise

a)
b)

c)
d)

e)

Always operate internal combustion engine out of doors or in a well ventilated area.

If the crane is operated for maintenance purposes in an enclosed area, ensure that there
is sufficient ventilation.

Observe the rules and regulations at different working sites.

The dust found on the crane or produced during work on the crane must not be removed
by blowing with compressed air.

Toxic dust / waste must only be dampened by authorized persons, placed in a sealed
container and marked, to ensure safe disposal.

1.11.3 Welding or naked flames

a)

b)
c)

Welding, flame cutting and grinding work on the crane must only be carried out if this has
been expressly authorized, as there may be a risk of explosion and fire.
No welding should be undertaken on this crane as it will affect its structural integrity.

Avoid all naked flames in the vicinity of this crane.

1.11.4 Hydraulic equipment

a)

b)

c)

d)

e)

)
h)

The work on hydraulic system must be carried out by persons having special knowledge
and experience of hydraulic system.

Check all lines, hoses and screwed connections regularly for leaks and obvious damage.
Repair damage immediately. Sprayed oil may cause personal injury and fire.

Always relieve pressure from the hydraulic system before carrying out any kind of
maintenance or adjustment work.

Depressurize all system components and pressure pipes to be removed in accordance
with the specific instructions for the unit concerned before carrying out any repair work.
Hydraulic lines must be laid and fitted properly. Ensure that no connections are
interchanged. The fittings, lengths and quality of the hoses must comply with the technical
requirements.

Only fit replacement components of a type provided by the manufacturer.

Always keep hydraulic elements clean.

If the high-pressure hydraulic fluid leaks, it can cause serious injury to personnel nearby.
Once it happens, seek medical help immediately.

Aajes
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Chapter 2 Description of Crane

2.1 Product model

2.1.1 Product name plate and its position
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Figure 2-1 Product name plate and its position

2.1.2 Intended use of the crane

It is prohibited to transport people with this equipment! In many cases, there have been serious
injuries when people have been transported using this equipment (or even on the hook or on
the loads). Under such circumstances, they have no control over the crane movements and are
not protected against bumps or falls. Even a small error can cause vital injury! In exceptional
cases, please consult the responsible authorities concerning safety regulations.

It is expressly forbidden to use the crane for jumps with rubber ropes (bungee jumping)! Using
the crane for such jumps represents a misuse of the crane and entails extreme danger for life
and limb!

The crane is designed exclusively for assembly and lifting operation. Any other type of use or
otherwise use which goes beyond its limits specified, such as handling of general cargo or grab
operation, are not classified as intended use. The manufacturer shall not be liable for any

damage caused. The operator bears full responsibility for this type of misuse.

2-1
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The use of two hoisting winches for lifting loads (twin hook operation) is only permitted following
permission from the crane manufacturer.
The intended use also includes the observation of Lifting Load Capacity Chart, Operator’s

Manual and Maintenance Manual.

2.1.3 Crane design calculation

2.1.3.1 General

The crane has been constructed using state of the art technology and in accordance with
recognized safety regulations. Nevertheless, its use can lead to hazards for the life and limb of
the operator and third parties, and/or damage to the machine and other objects.

Use the crane only when it is in full working order and only for its intended use, paying attention
at all times to safety and potential hazards, and in observance of the Operator’s Manual and
Maintenance Manual.

Have any malfunctions which might impair safety rectified immediately.

2.1.3.2 Classification of the crane

The crane is classified as follows in accordance with ISO 4301-2, GB/T 3811 and GB/T 14560
standards:

a) Operating class: Ul

b) Load collective class: Q2

c) Crane group: Al

All important components of the crane are desighed and manufactured for normal assembly
operation. Operating conditions or types of use other than assembly operation require the
permission of the manufacturer.

2.1.3.3 Service life

2-2

Classification of the crane is based on a total operating life (service life) of 20 years under the

following conditions:

a) The crane is operated as an assembly and lifting crane. The load capacity charts specified
for the crane are for assembly operation only. General cargo handling or grab operation
can only be permitted following express permission from the manufacturer under suitable
conditions.

b) The entire number of the crane’s load cycles is less than 32000. (for example, 5 load
cycles each day — 10 load cycles each day, 200 days each year)

A*“load cycle” encompasses the process which begins when a load is lifted and ends when
the crane is ready to lift the next load, including the time of crane operation and normal
break.
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c) The load spectrum coefficient of the crane should comply with the load collective class (lift
the rated load rarely, but the medium-duty load frequently). For example:
For 1/6 of the load cycles, the crane is placed under the maximum load.
For 1/6 of the load cycles, the crane is with 73% of the maximum load.
For 1/6 of the load cycles, the crane is with 47% of the maximum load.
For 3/6 of the load cycles, the crane is with 20% of the maximum load.
“Load” herein means the total weight of lifting load and load handling devices (for example,
lifting load + load hook + sling).
Under these circumstances, assuming that the maintenance work is carried out properly,
the theoretical service life can be more than 20 years. Harder operating conditions
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naturally lead to a reduction in the service life.

(1) The winch must comply with the calculation formula for theoretical residual life. For
details, refer to Maintenance Manual.

(2) Some components (for example, wire rope, pulley and bearing) are not designed for
the entire service life of the crane, but they must be replaced after a certain amount
of time of using. For relevant information, please see Maintenance Manual.

2.1.4 Engine type and its manufacturer

Engine type: QSL9-305
Engine manufacturer: American Cummins
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2.2 Terminology

2.2.1 Boom configurations
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Figure 2-2 Boom configurations

Table 2-1 Description of boom configurations

Configuration o
. Description Parameters
S Heavy duty boom 20m-83m
SL Light duty boom 86m-95m
sw Luffing jib on heavy S-boom =23m-62m
duty boom W-jib = 21m-60m
e Fixed jib on heavy duty S-boom = 29m-77m
boom F-jib =12m-30m
SFV Heavy fixed jib on S-boom =41m-77m
heavy duty boom FV-jib = 6m
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2.2.2 Description of crane components
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Figure 2-3 Names of the components
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Figure 2-4 Names of the components

Table 2-2 Description of component parts

Part No. Description Part No. Description
1 Counterweight 10 Central counterweight
2 Drive sprocket 11 Hoisting winch 1
3 Crawler carrier 12 Hoisting winch 2
4 Track roller 13 Slewing reducer
5 Track carrier roller 14 Main boom derricking winch
6 Track pad 15 Diesel tank
7 Driven sprocket 16 Hydraulic oil tank
8 Operator’s cab 17 Engine
9 Main boom

2-6
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2.3 Product description

2.3.1 Hoisting winches

The crane is fitted with two hoisting winches: hoisting winch 1 and hoisting winch 2. Both of
them are composed of concealed axial piston variable displacement motor, balance valve,
reducer, normally closed brake as well as wire rope. And they are controllable independently.
The hoisting rope is high-quality rotation resistant wire rope.

Infinitely variable speed from O to maximum hoisting speed is available for hoisting winch 1 and
hoisting winch 2, which can improve the working efficiency dramatically.
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2.3.2 Main boom derricking winch

The main boom derricking winch is composed of concealed axial piston constant displacement
motor, balance valve, reducer, normally closed brake as well as wire rope. And it is controllable
independently.

The derricking rope is high-quality non-rotation resistant wire rope.

2.3.3 Slewing mechanism

The slewing mechanism consists of concealed dual variable displacement axial piston motor,
dual gear reducer, normally closed slewing brake, and pinion gear as well as slewing ring. The
superstructure can realize 360° continuous rotation via slewing ring which is driven by pinion
gear.

The slewing mechanism of closed circuit system has controllable free swing function which can
reduce the impacts on the crane and ensure that the slewing motion can be initiated /stopped
more stably.

Infinitely variable speed from 0 to 1.2 r/min

The slewing mechanism can be locked by two mechanical locking devices in the front of

slewing table during transportation.
2.3.4 Travel gear

The traveling mechanism is fitted with two variable displacement motors and two traveling
reducers. Using control levers, the traveling movements can be controlled, such as traveling
straight ahead/backwards, turning with a crawler, differential steering, turning on spot, and
traveling with a load. This kind of design enables the crane to have high maneuverability.
Traveling speed: 0 — 1.0km/h

Gradeability: 30%

The tension degree of crawler can be adjusted by jack quickly and conveniently.
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2.3.5 A-frame erecting mechanism

The A-frame erecting mechanism consists of A-frame, erection cylinder, auxiliary hydraulic
system and so on. It is mainly used for the assembly, dismantling or conversion of the machine
on the site.

The erection cylinder is connected to balance valve with anchoring rods. Such kind of
connection allows high reliability and safety.

2.3.6 Operator’s cab movement-controlling mechanism

To reduce the transport width of the basic machine, the operator’s cab can be swiveled out of
the side working position to the centre of slewing table.
To broaden the field of vision of crane operator, the cab can tilt backwards for 20° via tilting

cylinder when the load is lifted to a high position.

2.3.7 Counterweight and its fitting & removal mechanism

The counterweight fitting & removal mechanism is composed of counterweight base plate,
counterweight plate, counterweight lifting cylinder, assembly chain and counterweight bolting
cylinder.

The counterweight can be fitted and removed by crane itself without the help of auxiliary crane,
so the utilization rate of crane is increased and the risk of accident is decreased during fitting of
counterweight.

2.3.8 References

GB3811-2008 Design rules for cranes

GB6067-85 Safety rules for lifting appliances

JG5055-94 Safety rules for crawler crane

JB/T5318-91 Large crawler cranes technical conditions

GB/T14560-93 Technical requirements for cranes with lifting capacity up to 150 tons
GBJ/T13330-91 Test method of performance for crawler crane with lifting capacity up to 150
tons

JG/T55-99  Test method for the crawler cranes structures

EN13000-2004 Cranes-mobile cranes

FEM

2.3.9 Classification of the crane

2-8

Complete machine: A1 Travel gear: M3
Slewing mechanism: M3 Hoisting winch: M5

Derricking mechanism: M5
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2.3.10 Crane working environment

Working temperature: -20 °C- 40 °C

Non-working temperature: -40 °C- -20 °C, 40 °C- 60 °C

Allowed air relative humidity: 85% (100% is allowed for a short period of time)
Allowed in-service wind speed: 9.8 m/s

Allowed out-of-service wind speed: 13.8 m/s

The requirements for the ground when the crane is traveling with a load:

a) Ground inclination < 0.5%

b) The ground is solid and can bear the ground pressure of crane.
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¢) Maximum ground pressure of crane: 0.115 MPa

2.3.11 Overall dimensions

Unit: mm
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Figure 2-5 Overall dimensions
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2.4 Technical data

2.4.1 Main technical parameter

Table 2-3 Weight

Operator’'s Manual for Crawler Crane

Basic machine 455t
Rear counterweight 83.7t
Central counterweight 32t
Crawler carrier 2x245t

Table 2-4 Speed

Mechanism

Speed

Rope diameter

120 m/min (maximum speed of single rope,

Hoisting winch 1 h 28 mm
the 6 rope layer)
o ) 130 m/min (maximum speed of single rope,
Hoisting winch 2 th 28 mm
the 6 rope layer)
] o ] 2x40 m/min (maximum speed of single rope,
Main boom derricking winch 24mm

the 6™ rope layer)

Slewing mechanism

0-1.0 rpm

Gradeability

30%

2.4.2 Type of load hook and applicable rope reeving

Table 2-5 Type of load hook and applicable rope reeving

Type of load hook Maximum rope reeving Weight of load hook (kg)
260t 20 4200
160t/100 t 12/8 2800
50t 4 1700
30t 2 1070
16t 1 800

2-10
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2.4.3 Hoisting rope reeving and specification of wire rope

Table 2-6 Hoisting rope reeving

Reeving Lifti-ng Reeving Lifti-ng Reeving Lifti-ng

Capacity (t) Capacity (t) Capacity (t)
1 15 8 111 15 196
2 29 9 124 16 207
3 44 10 137 17 218
4 58 11 149 18 232
5 72 12 161 19 246
6 85 13 173 20 260
7 98 14 184

A\ cAUTION

(1) If craneis working with hoisting rope reeving less than the value listed in the above

table, single hoisting rope load must be checked to make sure that the max.

permissible load capacity of single hoisting rope is not exceeded.

(2) Maximum permissible load capacity of single rope is 15000 kg.

(3) If the max. permissible load capacity of single hoisting rope is exceeded, the wire

rope may be broke and the reducer and motor may be damaged.

Table 2-7 Wire rope parameter

Description and

Hoisting rope for

Hoisting rope for

Derricking rope

intended use winch 1 winch 2
Torsion-resistance
Yes Yes No

or not
Nominal rope

i 28 mm 28 mm 24mm
diameter
Rope length 300 m 480 m 440 m
Direction and type Right-hand

Left-hand lang lay Left-hand lang lay i

of lay ordinary lay

2-11
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2.4.4 Lifting height

The lifting height curve is drawn without consideration of boom deflection.

a) Lifting height on S/SL boom

° Unit: m
83 80P ™ 100
70°%
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Figure 2-8 Lifting height on S/SL boom

(1) The X-axis indicates the working radius in meters, and the Y-axis indicates the

lifting height in meters.
(2) For S/SL boom configurations, S-boom =20 m - 83 m, and SL-boom =86 m - 95 m.
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b) Lifting height on SF boom
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Figure 2-9 Lifting height on SF boom

(1) The X-axis indicates the working radius in meters, and the Y-axis indicates the
lifting height in meters.

(2) For SF boom configuration, S-boom =29 m - 77 m, F-jib = 12 m - 30 m, and F+jib
angle = 10° or 30°.

2-13
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c) Lifting height on SFV boom
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Figure 2-10 Lifting height on SFV boom

(1) The X-axis indicates the working radius in meters, and the Y-axis indicates the

lifting height in meters.
(2) For SFV boom configuration, S-boom =41 m - 77 m, FV-jib = 6 m, and FV-jib angle =
14° or 20°.
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d) Lifting height on SW boom
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Figure 2-11 Lifting height on SW boom

(1) The X-axis indicates the working radius in meters, and the Y-axis indicates the
lifting height in meters.
(2) For SW boom configuration, S-boom =23 m - 62 m, and W-jib =21 m - 60 m.
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2.4.5 Lifting capacity charts

a) The values in lifting capacity charts are applicable to 360° working condition.

b) The value in lifting capacity charts is the rated total lifting capacity of crane, which is the
maximum permitted lifting capacity under various boom configurations. It includes the
weight of load hook, wire rope and other load handling devices.

Rated lifting capacity = _|_
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(Actual load) (Weight of load hook and

other load handling devices)

Figure 2-12 Rated lifting capacity

c) The radius in lifting capacity charts is the horizontal distance from central axle of slewing
ring to centerline of hook when the crane is loaded.

d) For SF boom configuration, if main load hook is not detached from main boom head, the
actual lifting capacity on fixed jib should be calculated from this formula: rated total lifting
capacity — weight of main load hook — weight of auxiliary load hook — weight of wire rope —
weight of other load handling devices.

e) For S boom configuration (but some sections of fixed jib are not dismantled), the actual
lifting capacity on main boom is calculated in accordance with the following formula:

G, :G—G{HM}@—Q {icos(a—ﬂ)ﬂ}
2L L

1 1

2-16



Operator's Manual for Crawler Crane \ Z 0 0 M L I 0 N

Table 2-8 Formula explanation

G= Rated lifting capacity L1=Main boom radius
G1= Jib weight L2=Jib length

G2= Actual lifting capacity a= Main boom angle
G3= Main load hook B=Jib angle (10° or 30°)
G4= Auxiliary load hook
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Figure 2-13 Actual lifting capacity calculation when main boom is with jib

f)  The rated total lifting capacity indicates the crane’s lifting capacity under different boom
configurations when it is operated on firm and flat ground.
g) When tip boom is used, the lifting capacity on tip boom is the same as that on main boom

within the same radius, but its max. lifting capacity should not exceed 25 t.

2-17
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For your safety, using both load hooks is prohibited during lifting operation.
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Chapter 3 Safety Guidelines






Operator's Manual for Crawler Crane \ Z 0 0 M L I 0 N

Chapter 3 Safety Guidelines

3.1 Operational planning

In addition to a perfectly working crane and a well-trained crew, operational planning is an

important precondition for safe and reliable crane operation.

The crane operator must obtain or receive the necessary information (familiarize himself with

the Operator’s Manual, basic knowledge about pneumatic, electrical and hydraulic drive, and

notes for safe operation as well as operating environment) before starting the crane operation,

in particular:

a) Clearly define the area of responsibility of all personnel concerned.

b) Type of crane operation and required working mode.

c) Distance between the lifting points and surrounding buildings.

d) Influence of communal facilities (including the overhead high/low voltage lines and
underground gas pipes).

e) Space requirements at the work site.
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f)  Movement restrictions due to surrounding structures (e.g. is there another crane nearby in

working).

g) Number, weight, dimensions, material of load(s) to be lifted.

h) Required lifting height and slewing radius.

i) Load-bearing capacity of soil or surface to be operated upon and its flatness.

i)  Height and widths of thoroughfares leading to the site.

k) Other factors affecting the site (e.g. weather, live lines, etc.).

[) Communication means adopted between signalman and crane operator.

m) Take appropriate measures to keep people and equipment unconcerned away from the
working area.

n) Basing on the above information, the crane operator must assemble the equipment
required to operate the crane:
— Required boom configuration for crane operation
—  Hook blocks/load hook
—  Counterweight weight

(1) A correct and complete operational planning is vital for safe and problem-free
operation of the machine. The operation planner must plan a safe and reliable
operational planning by obtaining and analyzing all necessary information about
the operation and considering all the factors that may impair safety of the crane
operation.

(2) If the crane operator does not possess all necessary and required information, it
may prove impossible to carry out the intended work and accidents may be the
result!
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3.1.1 State-of-the-Art Technology

This crawler crane model represents the latest state-of-the-art technology.

Load capacities

The proper load capacities are found using the lifting capacity chart.

However, the equipment can still pose a hazard or danger if the safety procedures are not

observed and implemented.

3.1.2 Appropriate use of the crane

Appropriate use of the crane is a fundamental safety requirement that never can be
compromised.

The crane must only be used for the operations stated and explained in this Operator’s Manual.
The manual lists the safety precautions and protective measures relevant to the proper use of
the crane during assembly and dismantling, commissioning and maintenance of the crane.
Appropriate use of the crane can be considered when the following occurs:

a) National safety requirements are adhered to properly.

b) Accept and acquaint with the safety information in the Operator's Manual.

c) All safety devices can function normally.

d) Proper use of all fuels and lubricants as specified in relevant manual.

Appropriate use also includes proper maintenance and inspection of the crane.

Any other use of the crane without the manufacturer’'s written consent is always considered as

inappropriate use. The crane operator in this case is liable for any consequences.

3.1.3 Results of inappropriate use

Inappropriate use of the crane may result in:

a) Life-threatening injuries and even death.

b) Damage to the equipment and/or major damage to property.

c) Cancellation of the manufacturer’s warranty.

Inappropriate use of the crane includes:

a) Unauthorized modification of the crane structure without written consent from the
manufacturer.

b) No acceptance test performed before commissioning the crane.

¢) Commissioning the crane by unauthorized person

d) Commissioning the crane without knowing the contents of the manual

e) Use a manual without all the content or not in local language as the commissioning
guidance.

f)  Dangerous operation of the crane

g) Transport of personnel on the superstructure with hoisting winch

h) Lifting the load from the ground using main boom derricking winch, jib derricking winch or
hook block.
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i) Dragging the load on the ground

j)  Excessive diagonal pull exceeding 2% of the maximum permitted hoisting load.

k) Crane operation without the specified safety devices such as load moment limiter, hoisting
limiter etc

)  Crane operation without observing proper lifting capacity charts.

m) Installing spare parts not approved by the manufacturer.

n) Tilting the crane

0) Improper lifting operation when there is someone on the assembly frame.

p) Operating the crane in dangerous area

3.1.4 Areas of responsibility

The manufacturer:

a) Is responsible for the safe condition of the supplied crane, including any accessories and
documentation.

b) Supervise the product performance, maintenance the crane and update the related
technical documents.
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c) Provide worldwide service and maintenance service.

d) Build a training center and provide training upon request for end users of the crane.

The user:

a) Ensure that only adequately trained and qualified personnel who have read and
understood the Operator’'s Manual will operate and maintain the crane.

b) Assign the duties and responsibilities to the operator and maintenance personnel.

¢) Provide necessary protecting device for the operator and maintenance personnel.

d) Regularly remind all personnel at the job site of safety consideration when working.

e€) Quickly and properly shut down the crane as soon as possible when a safety risk is
involved.

f)  Perform inspection on the crane according to the local regulations.

g) Perform inspection as required by the manufacturer.

h) Make sure that the crane has been maintained and serviced at specified intervals.

i) Inform the manufacturer in time if life or property is hazardous when an accident occurs.

i)  Allow the manufacturer’s personnel unimpeded access to the crane in order to supervise
the product performance.

k) Make operational planning for the crane.

The crane operator:

a) Is responsible for the safe operation of the crane.

b) Must at all times wear the necessary protective gear for his personal safety.

c) Make sure that all control devices are in their neutral positions before starting the engine.

d) Check the brakes, emergency stop device for functional work before daily operation.

e) Only operate the crane properly within the manufacturer’s limitations as specified in lifting
capacity charts.



Z 0 0 M L I 0 N I Operator’'s Manual for Crawler Crane

f)  Report all irregularities that may or may not affect the safe operation of the crane to
superior department or user immediately.

g) Stop operation at once if safe operation is no longer possible.

h) Make sure that all control devices are in their neutral positions and the engine is turned off
before leaving the operator’s cab.

i)  After finishing the operation, put the igniting key in the off position, take down the cab key
and engine key, and lock the door to prevent unauthorized startup.

j)  Keep the operator’s cab, windshield, platform and step clean and free from any debris.

3.1.5 Personal protective gear

The operator must always wear appropriate protective clothing before starting, operating and
maintaining the crane, in addition with the appropriate personal protective gear for the

particular activity.

There is serious danger of injury from getting stuck, caught in, or pulled into moving
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parts.
Precautions:
(1) Do not wear any loose clothing, scarves, open jacket or open shirt sleeves.

(2) Do not wear any jewelry.

The operator shall be equipped with the following personal protective gear:

Figure 3-1 Safety helmet Figure 3-2 Ear protectors

e A

Figure 3-3 Safety goggles Figure 3-4 Breathing mask

3-4
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Figure 3-5 Safety boots Figure 3-6 Protective gloves

A cAUTION

Any operator must observe the following:

(1) Be equipped with necessary personal protective gear.

(2) Keep all personal protective gear clean.

(3) Change the damaged protective clothing and gear in time.

3.1.6 Work area

Only the operator is allowed to stay on the equipment when the crane is working.

The operator can't leave the cab at any time when the crane is working.

In order to build a safe and comfortable working environment, the following requirements

should be followed:

a)

b)

c)
d)

e)

f)

Keep the cab clean. Clean the foot pedals and ashtrays and put the drinks in the
designated place.

Don't put the magazines or other items on the control panel.

Don't put the tools in the cab.

No articles is allowed to put on the thoroughfare, such as clothes, protecting device,
personal article, etc

The cab must always be free from snow, ice or any other obstacles.

Keep all the windows and rearview mirrors clean without condensed water and ice.
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3.2 Safety technical notes

3.2.1 Safety instructions for crane operator

a)

b)

Safety instructions for crane operator

The crane operator’s primary responsibility is to control, operate and adjust the crane in a

manner that is safe for both himself and others. Therefore the crane operator should meet

the following requirements.

1

2)

3)

4)

5)

6)

7

8)

The operator must be familiar with the operator’s manual for the crane, and know the
working principle, structure performance and the safety devices’ function, as well as
master the operation essentials and maintenance skills.

The operator should inspect brake, load hook, wire rope and safety devices before
operating the crane. Any irregularities detected during inspection should be removed
immediately.

The operator must focus his attention on his work during operation and is forbidden to
chat with others. Generally speaking, the operator can only follow the signal sent out
by appointed persons. For a stop signal, the operator should obey it all the time, no
matter who gives it. He should refuse to accept signal which violates operation
regulations. Stop the crane immediately if somebody is found climbing the crane.
Operator who is in low spirits or poor health is not allowed to operate the crane.
Crane operator and signalman should be familiar with safety rules, signals and
symbols. Prohibit driving after drinking.

Be qualified with the work in hearing, eyesight and reaction ability. Be strong enough
to operate safely, and has the ability to estimate distance, height and clearance
correctly.

Be familiar with the usage of fire extinguisher and be well trained, and know how to
survive under emergent conditions.

Make sure that only authorized personnel are allowed to operate the crane.

Safety instructions for the rigger

The rigger is responsible for ensuring that the load is slung or released safely and carefully.

Therefore, he only uses suitable, undamaged lifting and slinging equipment to prevent the

load from either slipping or falling. If no signalman is available, the rigger works directly

with the crane operator.

Qualifications for the rigger:

1)
2)
3)
4)

With crane operation certificate.

Be qualified with the work in hearing, eyesight and reaction ability.

Be strong enough to move hook or component.

Be able to estimate the load, balance the load and judge the distance, height and

clearance correctly.
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5)
6)

7
8)

9)

\ ZOONILION

Be trained in the skill of handling load.

Be able to choose proper lifting devices and components according to the loading
condition.

Be trained in hand signals for operation and familiar to use them.

Be able to safely use audio equipment (such as interphone) to send out oral order
exactly and clearly.

Be capable of conducting the operation of crane to move the load safely.

10) Make sure that only authorized personnel are allowed to carry out the work.

c) Safety instructions for the signalman

The main job of signalman is to assist crane operator to carry out safe operation. Potential

damage to property or personal injury could be avoided if the crane operator carries out

the crane movement following the signals given out by appointed signalman. However,

only one signalman may work with the crane operator at a time.

Qualifications for signalman:

1)
2)
3)
4)
5)
6)

7
8)

Familiar with the lifting task so as to cooperate with crane operator and other workers.
Make sure that only authorized personnel are allowed to carry out the work.

Be qualified with the work in hearing, eyesight and reaction ability.

Be able to estimate the distance, height and clearance correctly.

Be trained in hand signals for operating and familiar to use them.

Use standard hand signals for crane operation. If necessary, use a radio device to
send out correct and clear order.

Be capable of conducting the operating of crane to move the load safely.

Position himself in a safe location from where he can see the whole process of

operation and be seen clearly by the working personnel.

In order to assure yourself and other person’s interests, please operate the crane in

accordance with specified regulations, and take precautions against possible dangers

caused by improper operation.

d) Safety instructions for crane operating crew

1

2)

3)
4)

Any unsafe operation must be corrected or any dangerous situations must be
reported to supervisor.

All the persons in the vicinity of the crane must observe the acoustic warning signals
of the machine so as to ensure himself and others safety.

All the workers must know about the content of the task and working sequence
Check whether dangerous situations occur during operation of the machine, and
inform crane operator and signalman of the unsafe factors such as high-voltage
power line, unauthorized persons and equipment, obstacles and poor ground
conditions.
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3.2.2 Selecting an operating site

3.2.

It is very important to choose an appropriate location for crane operation in order to minimize
safety risks. The operating site should be selected so that:

a) Crane movement can be carried out within the smallest possible radius.

b) No obstacles hinder necessary movements in the working radius.

c) The ground on the operating site is able to support expected loads.

The most essential requirement for safe crane operation is working on firm ground with

the capacity to support your loads.

3 Slopes and trenches

The crane may not be set up too close to slopes or trenches. A safety distance must always be

kept from them depending on the type of soil.

Safety distance is calculated as follows:
Soft or backfilled soil = 2x depth of trench (A2 = 2xT)
Hard or grown soil = 1xdepth of trench (Al = 1xT)

112

rAl——
7777 R ITRITTT
T

s

e W

Figure 3-7 Slopes and trenches

3-8

If a safe distance is not maintained, the slope or trench must be firmly filled. Otherwise,

there is a danger that the edge of the slope or trench will collapse.
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3.2.4 Permissible ground pressure

Table 3-1 Permissible ground pressure

No. Soil type Ground pressure (unit: x0.1MPa)
A) Back-filled, not naturally compacted ground 0-1
B) Natural soil, apparently undisturbed
1 1. Mud, peat, marshy land 0
. Non-cohesive, sufficiently compactly
layered soil
2.1 Fine to medium grained sand 15
2.2 From coarse-grained sand to gravel 2 gua:
(¢}
. . <
3 Cohesive soll Q
3.1 Loamy 0 &
CSD.
3.2 Soft 0.4 @
3.3 Stiff 1.0
3.4 Semi-solid 2.0
3.5 Hard 4.0
Hard rock with few fissures in healthy,
4 weatherproof condition and in a favorable
location
4.1 In cohesive layer order 15
4.2 In massive or column-style shape 30

C) Artificially compacted ground

1 Asphalt 5-15
2 Concrete
2.1 Concrete group B | 50-250
2.1 Concrete group B Il 350-550

If there is any doubt about the load-bearing capacity of the ground at the operating site,

soil test should be carried out.

3-9
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3.2.5 Checking safety measures

The safety condition of the crane should be checked thoroughly prior to operating the crane,

including:

a) Check whether the ground provides adequate load-bearing capacity.

b) Check whether there is sufficient safety clearance to slopes and trenches.

c) Check whether the crane is adjusted to be horizontal.

d) Check whether there are live electrical wires within the working range of the crane.
e) Check whether there are obstacles which will hinder required crane operation.

The crane operation belongs to dangerous operation, so much attention should be

given to the working condition of the crane before and during crane operation.

3.2.6 Electromagnetic influences

3-10

Strong electromagnetic fields are likely to be present if the construction site is close to a

transmitter.

In any case, before working with the crane near transmitters, contact Zoomlion representative.

In addition, consult a high frequency specialist.

a)

b)

c)

d)

)
h)

)

Every crane must be “totally” grounded. Check visually or with a simple tester to ensure
that the ladder, cab and cable pulleys are grounded.

All personnel working on the crane or with large metal objects must protect themselves
from burns by wearing non-conductive gloves and clothing while working.

If one feels a little increase in temperature, there is no need to panic. This is because the
respective workpiece, structural steel member or undercarriage becomes “hot”.

The temperature of objects affected by high frequency radiation depends on their “size”.
For example, cranes, undercarriage and coverings are “hotter”.

Contact with other crane loads is not permitted when moving the crane. Since defects
caused by burns may considerably reduce rope carrying capacity, any such occurrences
must be reported immediately to the machinery supervisor so that the ropes can be
inspected.

An insulator is required at all times between the crane load hook and tackle. It is strictly
prohibited to remove this insulator.

The ropes are strictly prohibited from touching the above insulator.

Crane with attached loads may not be touched by any unprotected parts of the body after
the load has been lifted or put down.

Do not work with a bare upper torso or in short pants.

To minimize absorption of high frequency radiation, loads should be transported

horizontally if possible.
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k) Loads must be grounded, or additional insulation used (rubber material between the tools
used and gloves) when manual work is required.

) To avoid accidents, use a safety belt when working on components that are high off the
ground.

m) Dealing with explosive matter (such as refueling) may only be carried out at least 6 m
away from the place where sparks could form due to handling of large metal parts. Use
only rubber hoses to refuel.

n) Any accidents and unexpected events must be reported immediately to the local project

manager or the safety engineer.

These electromagnetic fields can pose direct or indirect danger to persons or objects,
for example:

(1) Effect on human organs due to temperature increase.

(2) Danger of burns or inflammation due to temperature increase.
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(3) Spark or electric arc formation.

3.2.7 Safety signs

Figure 3-40 Warning: Suspended load Figure 3-41 Warning:
Dragging/entanglement

Figure 3-42 Danger: Crush hazard Figure 3-43 Warning: Crushing/collisions

3-11
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Figure 3-44 Note: Lifting point

Figure 3-45 Warning: Risk of falling

>

Figure 3-46 Danger: Snagging/dragging

Figure 3-47 Danger: Risk of burn

Figure 3-48 Prohibited: No access for
unauthorized personnel

Figure 3-49 Prohibited: Access prohibited

Figure 3-50 Warning: Keep off outriggers

Figure 3-51 Prohibited: Naked flames

3-12
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Figure 3-52 Note: First aid kit Figure 3-53 Note: Fire extinguisher

)

QD

A BEB TR A A FlUFEREERS g

DO NOTSTAND UNDER BOOM BE CAREFUL IN THE WORKING RADIUS o

2

Figure 3-54 Warning: Do not stand under Figure 3-55 Caution: Be careful in the é
boom working radius

3-13
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Figure 3-56 Position of safety sign
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Figure 3-57 Position of safety sign
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Figure 3-58 Position of safety sign

(1) When the safety sign is damaged or illegible, please order it from appointed service

supplier.

(2) ltis forbidden to cover or take off safety signs.

(3) If the safety sign is covered with dust and dirt, clean it in time.

(4) The operator’s cab should be equipped with an emergency hammer which can be
used to smash the window in an emergency so that the operator can run away from

the cab.
3.2.8 Potential dangers existing in crane operation

a) Mechanical hazards

1) Do not stand under a suspended load!

Figure 3-59

3-16
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2) No one is allowed in danger zone of the crane.

Figure 3-60

3) Do not reach into moving drives or parts of the crane

9
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Figure 3-61

4) Access to the top of the upper carriage is only permitted:
—  To carry out assembly, maintenance or service work,

—  With appropriate safety measures against falling, such as wearing non-slip

boots.
5) Do not walk on the roof of the operator’s cab.
i
Figure 3-62

6) Secure open sliding doors or the front windscreen of the cab, as well as the open
engine compartment doors, against inadvertently sliding back or closing.
7) When driving bolts or pins in or out,
— Never stand between or below the boom sections.
— Never align bolt connections by hand.
—  Use appropriate special tools (mandrel, stud wrench, etc).
—  Always wear safety goggles.
8) Safety instructions and preventive measures to avoid mechanical hazards:

3-17
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Dangers exist during the process of crane operation, which can endanger the

operator and the persons around.

a) Only remove protective hoods and safety covers
—  When the crane has come to a standstill
— When the crane is secured against an accidental restart.
b) Before starting operation, check that
—  All protective covers and casings are fitted correctly.
—  All the engine compartment doors are locked.
—  All the safety devices are operational.
c) Do not use cables or chains that are damaged or not up to lifting the specified
load.
d) Always wear protective gloves when handling cables.
e) Do not allow limbs or objects to come into contact with the engine fans. Objects
that fall into the fan will be shredded or hurled out, which can cause serious
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injury.
3.2.9 Injuries due to hydraulic energy

These safety instructions and preventive measures can protect against injuries:

a) Repairs to hydraulic equipment may only be carried out by qualified technicians with
specialized knowledge and experience of hydraulics.

b) Before starting any repair work, depressurize all pressure hoses and the system sections
that are to be opened.

¢) When leaks are small, it is sometimes hardly possible to see the hydraulic oil seeping out.
Never try to locate the leaks with your bare hands, always use a piece of cardboard or
wood for this purpose.

d) Check all hoses, hose connections and hydraulic fittings regularly, at least once a month,
for possible leaks and damage.

e) Damaged hoses and hose connections must be replaced immediately with the original

manufacturer’s spare parts.

Figure 3-63

3-18



Operator's Manual for Crawler Crane \ Z 0 0 M L I 0 N

Escaping hydraulic oil under high pressure can cause serious injury if:
— It penetrates clothing and the surface of the skin
— It enters the flesh and causes tissue damage and/or gets into the bloodstream.

First aid for injuries:

Bandage injured area(s) with anti-bacterial bandage and seek medical attention at once.

Risk of burns

These safety instructions and preventive measures protect against burns:

a) Always wear protective gloves when working on or near hot components.

b) The engine cooling system is pressurized and the escaping steam can cause scald
injuries. Therefore,
1) Only check the coolant level after the cover on the equalizing reservoir has cooled to

the point where it can be touched.

2) Then turn the cover on the equalizing reservoir carefully by 90°, to release the

excessive pressure before completely removing the cap.
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¢) Avoid touching
1) Coolant or parts coated with hydraulic oil
2) Hot hydraulic and/or engine oil
3) Hot exhaust and the turbocharger
d) Carry out the cleaning and maintenance work only after the machine has totally cooled.

Certain crane surfaces and operating media can reach an operating temperature of over

65°C [149°F].

First aid for burns:

(1) Immediately run cold water over the burn and to cool it down

(2) Cover the burn with an anti-bacterial bandage and seek medical attention
immediately.

3.2.10 Risk of chemical burns

First aid after contacting with battery acid:

a) Acid spayed into the eyes or on the skin must be rinsed away as quickly as possible with
clean water. In the event of eye injuries, clean the eyes with special eye washer.

b) In the event of skin injuries, cover the injured area with anti-bacterial bandage and seek
medical attention immediately.

c) Neutralize escaping battery acid with a soda solution. Dissolve soda powder, available as
detergent or baking powder, in water. Pour the solution carefully on the acid until it no
longer foams.

3-19
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Take the following safety measures to prevent the personnel again injury:

The following behaviors are prohibited near the battery acid electrolyte

a)
b)

c)
d)
e)

Always disconnect battery leads before doing any maintenance to the electrical system.
When working with or near a battery, the operator must always wear safety goggles and
protective gloves.

Never short circuit the battery.

Never place any tools on the batteries.

Discharged battery:

—  Can burst open upon freezing.

—  Stored in frost-proof rooms.

In storage:

1) Always keep horizontal.

2) Do not store near hot objects of any type.

3) Do not expose to direct sunlight.

4) Check whether the battery has sufficient charge every four weeks and if not, recharge

the battery.

3.2.11 Risk of fire and explosion

3-20

Procedure in case of a fire:

a)
b)
<)
d)

e)
f)
)

Switch off the engine immediately.

If possible use a radio to call for help.

Turn ignition key to the “0” position and leave the operator’s cab at once.

Evaluate the situation, only if there is absolutely no risk to your personal safety, you must
attempt to fight the fire.

Use the fire extinguishers equipped on the crane to fight the fire.

Find the seat of the fire. Only spray the seat of the fire from below.

While fighting the fire, ask a co-worker to

—  Alert the fire department.

— Help with extinguishing the fire by using more fire extinguishers rated for the

particular type of fire.

1)
()

3)

When refueling the crane, an explosive mixture of gases may be created.
Escaping diesel fuel or hydraulic oil may ignite if it comes into contact with a hot
surface.

During high-rate charging or discharging, batteries can produce an explosive gas,

even an explosion.
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Follow these safety instructions and preventive measures:
a) Always know the number and location of every fire extinguisher, and familiarize yourself
with how to use them.
b) Always refuel the crane in a well ventilated area.
c) Before filling the fuel tank or the hydraulic tank, the following must be turned off:
1) The engine
2) The cab’s heater
3) The auxiliary heating.
d) While filling the fuel tank or the hydraulic tank, smoking and the use of fire or open flames

is strictly prohibited.

®

Figure 3-64 Smoking
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Figure 3-65 Fire and open flame

4

Figure 3-66 Ignition sources/electrical devices

Hydraulic oil that is on fire can only be successfully extinguished with a fire
extinguisher at the very start of the fire. If not extinguished quickly, the fire will expand

into a full-fledged fire resulting in a total loss of the crane.

3-21
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e) When filling the fuel tank through the filler pipe, electrostatic discharges may occur
between the crane and the fuel dispensing system:
1) Always make sure that there is a good metallic contact between the pump nozzle and
the filler pipe.
2) Or before refueling, create a conductive connection between the crane and the fuel
dispensing system.
f)  If any fuel has spilled while refueling,
1) Wipe all excess or spilled fuel off the equipment immediately.
2) Neutralize any fuel on the ground with bonding agents.
g) After refueling, only start the diesel engine when:
1) The tank cap which can be locked has been properly replaced on the tank.
2) The crane has left the area and the suction hose of the refueling system has been
removed.
3) Auxiliary staff is no longer in the vicinity of the crane.
h) Do not use starting auxiliary device containing ether due to the risk of explosion.
i) Do not carry any combustible liquids on the crane, except for the tanks provided for this
purpose.
i) Never use any combustible liquids to clean the crane.
K) In the center power unit area:
— Never store cleaning cloths, rags, etc.
—  Always remove flammable residues and deposits (for example: pools of oil, dry leaves,
pine needles, ash, waste paper, etc) regularly.
[)  Routinely check that protective covers, cables and hose holders are fitted tightly.

12 Risk of poisoning and asphyxiation

Symptoms of carbon monoxide poisoning, with increasing intensity:

a) Slight: headaches, short of breath without much exertion, heart palpitations.

b) Medium: tiredness, dizziness and confusion.

c) Serious: impaired judgment, nausea with vomiting, cramps and unconsciousness. Death
results from respiratory and circulatory failure.

First aid for initial carbon-monoxide poisoning

When the symptoms of poisoning appear

a) Switch off the crane engine and all fuel driven components.

b) Leave the driver’s cab and the site of the machine immediately.

c) Breathe in plenty of fresh air and seek medical attention.

d) Protect yourself: ventilate closed rooms thoroughly before entering if attempting to rescue
someone.

Follow these safety instructions and preventive measures:

a) Make sure there is adequate ventilation before operating the machine in an enclosed area.
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b) Do not operate the auxiliary heating equipment in an enclosed area.
c) Always wear suitable protective gear when hazardous materials are nearby.

d) If a breathing mask is necessary, wear it at all times and renew the filter elements in time.

(1) The engine exhaust gases contain carbon monoxide and other gases that are
harmful to the operator’s heath. Never operate the engine in a confined or poorly
ventilated area.

(2) When the crane is used in areas where there are hazardous materials, such as toxic
waste dumps, it is possible for the operator to come into contact with materials and
gases that are injurious to health.

Carbon-monoxide gas:
(1) Blocks the intake of oxygen and leads to death by asphyxiation.
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(2) Is odorless and colorless gas.

(3) Is heavier than air therefore, does not rise.

3.2.13 Operating near energized lines

If the power to the lines cannot be cut, the most important precaution that can be taken is to

maintain the absolute limit of approach.

a) A crane’s absolute limit of approach to a power line is a set distance that the operator
maintains between the crane, the hook, and the load to the power lines.

b) The absolute limit of approach creates a buffer zone between the crane and the power line.
Absolutely NO operation can occur within the prohibited zone if the lines are energized.

3.2.14 Establishing the prohibited zone

Standard safe distances have been established and are based on the voltage of the power

lines.

a) Guidelines for safe operating distances vary by state and local regulations.

b) The table below identifies the minimum guideline an operator must maintain between the
crane, the hook, and load to the power line.

Table 3-5 Safety distance

Voltage Minimum Distance in Minimum Distance in
Phase to Phase Meters Feet
750V -- 75 kV 3m 10ft
75 kV -- 250 kV 4.5m 15ft
250 kV -- 550kV 6m 20ft
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15 Electromagnetic influences

At the site where the equipment is being used:

a) The levels and frequency distribution of electromagnetic radiated noise are usually
unknown.

b) The permitted limits stipulated in the EMC standards can be greatly exceeded under
certain circumstances. Unusual displays or control system responses are an indication of
the electromagnetic disturbance. However, there are no clear, reproducible indicators for

electromagnetic disturbance.

Operating the equipment near an electrical transmitter, relay or radar station can cause

the following:

— Atemporary or even a permanent break down of the control system.

— Induce dangerous electrical voltage in the metal parts of the equipment or in the
lifted load, which can cause painful electric shocks.

— Electronic devices subsequently fitted in the cab (radio telephones, mobile phones,
etc.) may also cause the control system to malfunction. Sensitive electronic devices
or electronically driven medical implants can also malfunction in the vicinity of the
equipment.

c) The owner of the equipment must employ suitably qualified personnel to localize and
eliminate the source of the disturbance.

Always adhere to the following safety instructions and protective measures:

a) People with pacemakers are prohibited from being in the vicinity of the equipment if
optional and supplementary devices are installed that are generating strong
electromagnetic fields.

b) No additional devices can be installed in the switch cabinet of the control system without
prior written consent of the manufacturer.

c) Mobile phones with an output greater than 2 watts can only be used if they are at least 2

meters away from the switch cabinet.

d) Never lay the cables for radio, telephones, etc. parallel to the control cables in the cab.

The manufacturer:
(1) Has the required specific knowledge to effectively eliminate the disturbances.

(2) Onrequest, undertake the required screening measures for the equipment.
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3.2.16 Endangering the environment

These safety instructions and precautionary measures must always be followed:

a) Repair all leaks on the equipment immediately.

b) Neutralize escaped hydraulic and lubricating oils and fuel immediately with a binding
agent.

c) Always comply with state and local environmental regulations before disposing of fuels
and lubricants.

d) Use only adequate containers when draining fluids, that do not leak and are resistant to oil,
fuel, and chemicals.

e) Always use approved safety containers to properly collect and dispose of the fuels and

lubricants.

Fuels, oils, cleaning agents and similar liquids damage and pollute the environment if
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they get into the ground, into water or into the sewer system.
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Rigging
1 Rigging introduction

The care and the attention to the rigging is a fundamental part of the operation safety:

a) Perform frequent and periodic inspections of the rigging hardware, wire rope, and slings.

b) A written equipment record must be kept monthly. Reviewing the history can provide vital
information, for example, reveal a faster than normal wear that can be attributed to defects
in the crane.

c) Remove from service rigging equipment that has been damaged.

d) Inspect rigging accessories before each shift.

e) Determine the weight of the load and choose the appropriate equipment.

2 Rigging Hardware

The strength and the integrity of the rigging hardware is another fundamental part of the safe
lifting operations.

To maintain rigging hardware, frequent and periodic inspections are required.
3 Hooks

Use:

a) The hook must be selected to work with the cable, the chain, or the strap used in the lifting
device.

b) The hook needs to be sized correctly so that it holds the load securely.

Types:

a) There are many types of hooks available from multiple manufacturers.

b) Hooks must be made of forged steel and equipped with safety latches.

Capacity:

a) Hooks are rated at maximum capacity for straight pulls and lose capacity when side
loaded.

b) The WLL for a hook used in the manner for which it is intended must be equal to or exceed
the rated load of the chain, the wire rope, or other suspension member to which it is
attached.

c) The designed WLL applies only when the load is applied to the bowl! or saddle of the hook.

d) The manufacturer’s identification must be forged or die stamped on a low-stress and
non-wearing area of the hook.

Safe Operation:

a) Do not side load hooks.

b) Force can cause failure on the safety latch.
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Figure 3-67 Hook
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3.4 Slings
3.4.1 Slings introduction

The predominant characteristics of a sling are determined by the components of that sling.
a) For example, the strengths and the weaknesses of a wire rope are essentially the same as
the strengths and the weaknesses of the wire rope from which it is made.
b) Slings are generally one of the following six types:
1) Chain
2) Wire rope
3) Metal mesh
4) Natural fiber rope
5) Synthetic fiber rope
6) Synthetic web
¢) Usage and inspection procedures tend to place these slings into three groups with each
type having its own particular advantages and disadvantages:
1) Chain
2) Wire and mesh rope
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3) Fiber rope and fiber web rope
d) Factors that must be taken into consideration when choosing the best sling for the job
include:
1) Size
2) Weight
3) Shape
4) Temperature
5) Sensitivity of the material to be moved
6) Environmental conditions that the sling will be used

3.4.2 Sling identification tags

a) All slings should be labeled with identification tags.
b) The Information required to be on the identification tags is as follows:
1) Manufacturer’'s name or trademark
2) Diameter or size of the sling
3) Material of the sling
4) Rated load for the types of hitches used
5) Lift angle the load rating is based
c) The minimum design (safety) coefficient of sling is 5:1.
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3.5 Chain Hitches

Below are some common chain hitch configurations.

\ ZOONILION

Figure 3-68 Chain Hitches

3.5.1 Sling hitches

The three primary hitches can be used to multiple configurations to further support and stabilize

the load. Some common ones are listed below.

TAYA

Single vertical 2 legs bridle 4 legs bridle 3 legs bridle
Single wrap basket Double wrap basket

Figure 3-69 Sling hitches configuration
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3.5.2 Angle of choke

The angle used on the choke hitch will affect the sling capacity. Refer to figure 3-70 and table
3-6.

Table 3-6 Angle of choke and lifting capacity

Angle of choke Sling rated capacity (%)
90° - 120° 87
60° - 90° 74
30° - 60° 62
0° - 30° 49
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Figure 3-70 Angle of choke

3.5.3 D/d ratio

a) Depending on the hitch used, wire rope capacity will experience an efficiency loss when

bent.
b) To determine the D/d ratio, distinguish the diameter of the wire rope and the diameter of

the load (see the following figure).
c) Agood rule to follow is to keep at least a 6:1 ratio which results in an 80% efficiency of the

sling.
d) A1:1 ratio results in only a 50% efficiency of the sling and cannot be used.

Table 3-7 D/d ratio

D/d ratio Efficiency (%)
40 95
30 93
20 92
15 89
10 86
8 83
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D/d ratio Efficiency (%)
4 75
2 65
1 50

Never permit the D/d ratio is less than 1.

,@\

o

Figure 3-71 D/d ratio
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3.5.4 Load angle factor

Increasing the number of sling legs on a load helps ensure better control of the load and helps
distribute the weight of the load among more slings legs.

Slings are at their greatest strength on a straight pull (refer to Figure 3-72). By having the slings
pull at an angle, added stress is placed on the sling. The capacity of a multiple leg sling is
directly affected by the angle of the sling leg with the vertical. As the angle formed by the sling
leg and the horizontal line decreases, the rated capacity of the sling also decreases (see the
following Figure 3-72).

The smaller the angle between the sling leg and the horizontal is, the greater the stress on the
sling leg and the smaller or lighter the load will be, which the sling can safely support. The
smaller the angle is, the greater bending forces are imposed on the load will be.

The capacity can be readily determined by multiplying the sling’s vertical capacity by the

appropriate load angle factor.
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30°

90° A

1000 IBS 1000 IBS 1000 IBS 1000 IBS

Figure 3-72 Load angle factor

3.5.5 Load share

For symmetrical loads with 2 legs:

To calculate the load for each sling leg, use the following formula:
a) Length(L) +Height(H) = Load angle factor

b) Multiple the load angle factor by the load weight.

c) Divide the answer by the number of legs.

d) This equals the load share of each sling leg.

Length (L)

T
Height (H12,5/
|

/SAT
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38,000 IBS

Figure 3-73 Load share

3.5.6 Load angle factor chart

When the load angle factor (LAF) has been determined, refer to the table 3-8 listing the
corresponding sling angles measured in degrees. All safety standards recommend safe lifting

angles to be 60° or more, and do not recommend angles lower than 45°.
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Table 3-8 Load angle factor

Sling angle Load angle factor

90° 1.000
85° 1.004
80° 1.015
75° 1.035
70° 1.064
65° 1.104

60° 1.155 %)

D

(¢}

55° 1.221 <

)

c

50° 1.305 [

o}

o 5

45 1414 o

The following angles are not permitted during lifting process.

40° 1.555
35° 1.742
30° 2.000
25° 2.364
20° 2.924
15° 3.861
10° 5.750
5° 11.49

3.5.7 Sling safety

a) Before making a lift, check to be certain that the sling is properly secured around the load
and that the weight and balance of the load have been accurately determined. If the load is
on the ground, do not allow the load to drag along the ground. This could damage the
sling.

b) Position the hook directly over the load and seat the sling squarely within the hook bowl.
This gives the operator maximum lifting efficiency without stressing the sling.

c) Make sure that the load is not lagged, clamped, or bolted to the floor.

d) Guard against shock on the load by pulling the slack sling straight slowly.
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Apply power cautiously so as to prevent jerking at the beginning of the lift, and accelerate
or decelerate slowly.

Check the tension on the sling. Raise the load a few inches, stop, and check for proper
balance and that all items are clear of the path of travel. Never allow anyone to ride on the
hook or load.

Keep all personnel informed while the load is being raised, moved, or lowered. The crane
operator and rigger should watch the load at all times when it is in motion.

Never allow anyone to ride on the hook or load.

3.5.8 Sling safety guide

a) Sling must not be shortened with knots, or other makeshift devices.

b) Sling legs cannot be kinked.

¢) Slings cannot be loaded in excess of their rated capacities.

d) Slings used in a basket hitch can have the loads balanced to prevent slippage.

e) Slings must be securely attached to their loads.

f)  Slings must be padded or protected from the sharp edges of their loads.

g) Suspended loads must be kept clear of all obstructions.

h) All employees must be kept clear of loads that is about to be lifted and of suspended
loads.

i) Hands or fingers cannot be placed between the sling and its load while the sling is being
tightened around the load.

i) Do not impact on the load.

k) Asling cannot be pulled under a load when the load is resting on the ground.

3.5.9 Taglines

3-34

The safest method for a rigger to control a load suspended from a hook is with a tagline. (See

the following figure)

a)
b)
c)
d)

Taglines are used to control load spin.

Keep the tagline away from the center of gravity.

Never wrap the tagline around your body or any limbs.

The rigger shall stand at the back of the load and never stand directly underneath a load.
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Figure 3-74 Control the Tagline

3.5.10 Load center of gravity

a)

b)

c)

d)

9)

The center of gravity of an object is the point at which the weight of the object acts as
though it were concentrated. It is the point at which the object may be completely
supported or balanced by a single force.

The center of gravity of a regularly shaped object may be estimated fairly accurately by
determining its approximate center.

Finding the center of gravity of irregularly-shaped objects can be more difficult, but it is
necessary. A load will always hang from its attachment point through the center of gravity.
It is important to visualize this before making a lift.

All loads to be lifted must be rigged above the center of gravity in order to prevent tipping
and possible hazards to equipment and workers. The lifting force must always be located
above the center of gravity and exert a straight vertical pull to prevent swinging of the load.
In all crane lifts, the center of gravity must remain below the hook and below the point of
attachment for any rigging.

A center of gravity above the hook is unstable and will cause the load to flip as the load will
attempt to ‘find’ the center of gravity. Similarly, loads which are not balanced horizontally
can slip from the rigging.

The overall stability of the load is a combination of balance with respect to center of gravity,

distribution of weight, and proper rigging practices.

3.5.11 Sling hook up center of gravity

a)

b)

The Center of Gravity (CG) will do at least two things when suspended.

1) Move directly below the point of support.

2) Move to the lowest point possible.

Attach the slings above the Center of Gravity of the load. If this is not possible, stabilize the
load and keep the center of gravity contained with three or more sling legs.
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Figure 3-75 Sling Hook Up Center of Gravity

3.5.12 Estimating weights

a) Acceptable methods of determining weight:
1) Data on manufacturing label plates
2) Manufacturer's documentation
3) Blueprints or drawings
4) Shipping receipts
5) Weigh the item
6) Stamped or written on the load
7) Approved calculations.

Never take someone’s word to establish the weight of an item.
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3.6 Ground conditions
3.6.1 Bearing pressure

When a crane is sitting on its supporting surface, the weight of the crane causes pressure on
the ground. Pressure is exerted through its outriggers or through its tracks to the ground. How
much pressure it exerts depends on the type of crane, the crane configuration, and the

guadrant of operation of the working crane.
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Figure 3-76 Load bearing capacity
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3.7 Snow and ice

3-38

(1) Danger of accidents (due to chunks of ice breaking off and falling down).

(2) Increased danger of damage due to frozen height limit switches on main boom and
jib.

Precautions:

— Lay down the boom and carefully knock off the ice that has collected.

—  Carefully remove the ice from all sensitive parts, such as limit switches, guides, etc.

A cAuTION

Snow and ice deposits on the boom:

(1) Increase the boom weight

(2) Increase the surface area the wind blows on.

These factors can lead to a premature shutdown of the movement of the crane. Work
can continue, but definitely not at the maximum permitted load.

The load moment limiter (usually abbreviated to LMI)

(1) Must only be triggered in an emergency.
(2) Cannot be used in normal operations as a device shutting down the crane.

(3) Is not a substitute for judgment of the crane operator.
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3.8 Lightning strikes

Inside the enclosed cab, the crane operator is well protected against the direct effects of

lightning strikes. The cab can deflect the lightning strike over the entire unit.

If the working site is attacked by windstorm frequently or the operation range is limited, the

operator is liable to put down the boom. When to lay down the main boom is a matter of opinion

and is the responsibility of the crane operator, when in doubt, always lower the main boom.

It's the manufacturer's recommendation that the main boom should be laid down promptly

when a storm is approaching.

Measures to take after observing or suspecting a lightning strike on the crane:

a) Thoroughly check the crane, check for any damaged cables or lines for leaks.

b) Check the entire control system.

c) Slowly move the slewing gear and listen for unusual noises in the rotary connection,
especially in the slewing ring.

d) Lay down the boom and examine for damage, repair damage to the paint work at the point

where the lightning struck.

When lightning strikes the crane, there is danger of serious injury or even death to all
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personnel in the immediate vicinity.

Precautions:

— Lay down the boom of the crane before the storm begins.

— During the storm, do not go near the crane or any large metallic objects.

A lightning strike can cause extensive damage to the crane, including:
—  Total failure of the control system.
— Damage to local welding spots or bearings on the rotary connection between the

upper and lower carriages.
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Overhead power lines

Precautions:

Keep a safe distance from the overhead power lines as specified in national guidelines or by
the authority responsible for the power lines.

If it is not possible to keep a safe distance from the overhead power lines, then the technicians
of the local power company must either:

a) Turn off the power lines and ground them.

b) Divert the power lines around the site where the crane will be erected.

a) Run power cables underground through the site.

If it is not possible to keep a safe distance from the overhead power line and none of above
actions is possible:

Barriers must be used to restrict the working area of the equipment in order to maintain a safe

distance from the power line.

If the equipment touches a high voltage power line it could cause a fatal electric shock:

(1) For the equipment operator

(2) To anyone who touches the equipment, the hoisting rope or the load

(3) For everyone in the vicinity of the equipment.

The following safe distances from overhead power lines are to be maintained when operating

the equipment:

Table 3-9 Safe distances from overhead power lines when operating the equipment

Nominal supply voltage (phase to phase) Minimum distance (m)
<50 kV (50000 volts) 3.1
50 kV - 200 KV 4.6
200 kV - 350 kV 6.1
350 kV - 500 kV 7.6
500 kV - 750 kV 10.7
750kV - 1000 kV 13.7
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The following safe distances from overhead power lines are applicable during transportation or

if the equipment drives on its own:
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Table 3-10 Safe distances from overhead power lines when transporting the equipment

Nominal supply voltage (phase to phase) Minimum distance (m)
<750V 1.2
750V - 50 kV 1.8
50V - 345 kV 3.1
345V - 750 kV 4.9
750V - 1000 kv 6.1

Prerequisite:

— The equipment is not carrying a load and the main boom is lowered or disassembled.

How do you find the nominal supply voltage of an overhead power line?

Certain characteristic can be used to make preliminary estimates:

Table 3-11 Characteristics of overhead power lines

Low voltage Medium voltage supply
Network level and
: supply up to from
nominal voltage
1000 V 1000 V up to 30 kV

High voltage
supply over 30 kV

Mostly wooden A-frame 1,

Mostly steel lattice

A-frame 1 form Wooden occasionally concrete or towers or concrete
steel lattice towers A-frame 1
A-frame 1 distances | 40-60 m 50 -100 m 200 - 400 m
Number of overhead 2 or 4, or a multiple
4o0r5 3or6
conductors of 2
Small ; )
; Large (approximately a Insulator chains or
Insulators (approximately a ) -
- head-sized) stabilizers
fist-sized)
To power
To transformer stations companies,
) To houses and o )
Conductor routing and electricity generating transformer

buildings ]
stations

substations or

railway systems

Only the relevant power company can give the nominal voltage of an overhead power

line.
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Measures to take while planning the operation:

a) Always inform the relevant authorities and the power company.

b) With the competent person from the power company, discuss:

1) The planned application
2) The safe distance to be maintained
3) The required safety devices.

c) Allworkers on the site are to be informed of the danger.

d) Set the exact procedure of how the main boom of the equipment will be raised and
lowered without infringing the safe distance from the overhead power lines.

Safety precautions and protective measures when operating the equipment near overhead

power lines:

a) Only start work once the work area has been checked and approved by the authorized
personnel from the power company.

b) Even after it has been shut down, the power line has to be regarded as going live with
voltage.

c) No one should remain in the vicinity of the equipment except the operator.

d) If the use of a signal person is the only safety measure that can be adopted when working
in the vicinity of power lines, this is only acceptable for very short periods of operation. The
signal person observes the equipment from a position that he has a clear all-round view
and must be able to contact the operator each time the equipment comes dangerously
close to the power line.

e) Never remove, shift, or cross any barriers, markers, etc., that are delimiting the working
area of the equipment until the work is totally complete.

What happens if you get too close to an overhead power line?

With low voltage power lines (up to 1000 V), an over spill to the equipment will only occur if it

touches the power line.

With high voltage power lines, a flashover with the formation of an electric arc will occur as

soon as the equipment encroaches within a certain distance.

When a flashover occurs, flammable material, for example the hoisting load, could

spontaneously combust, the equipment might catch fire.

Short circuit

When a short circuit occurs, the equipment comes into contact with at least two different

conductor cables of a power line. This can apply a hazardous voltage to the equipment.

Grounding fault

If the equipment only touches one conducting cable or if a flashover occurs from a single

conducting cable

a) An grounding fault results

b) Current flows over the equipment into the ground and returns to the source of voltage

c) A hazardous voltage is applied to the equipment

d) With high voltage, a hazardous resistance area also forms around the equipment.
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Even if a conductor cable from an overhead high voltage power line has been torn down
and is lying on the ground, the grounding fault with the formation of a resistance area
still occurs. On the other hand, a grounding fault on a low voltage power line does not

create a hazardous resistance area around the equipment.

The safety devices of the various national electrical networks react differently in the
event of a fault. It cannot be assumed that there will be an automatic and lasting
shut-down of the power lines after a short-circuit or grounding fault.

The equipment or a torn down conductor cable can therefore still be under hazardous
voltage levels and form a resistance area even if there is no flashover, smoke formation

or crackling noises.

Figure 3-77 Resistance area during a grounding fault

During a grounding fault, the electrical shock is distributed from the point it enters the ground.
The high voltage decreases along a funnel-shaped curve - a resistance area is formed.

The extent of the resistance area depends on the voltage, the current intensity and the ground
resistance.

If someone is within the resistance area, a voltage difference, known as the step voltage, forms
between his feet.

The step voltage is higher:

a) The closer the person is to the ground fault.

b) The greater is the step.
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Depending on the insulating properties of his shoes, an electrical shock is created above a

certain step voltage. If the person falls to the ground, a potential difference is formed

immediately along his body, surpassing the level of the step voltage - a life threatening

electrical shock flows through his body.

What must an equipment operator do in the event of a flashover or if a conductor cable is

touched?

a) Remain calm, do not panic.

b) Do not leave the driver's cab. The driver's cab is relatively safe, unless there is an
electrical disruptive discharge into the driver's cab or the equipment catches fire.

c) If the controls are still functioning, initiate travel in the opposite direction immediately and
move the equipment out of the danger area:

1) Swing the upper carriage away or move the boom and activate the travelling gear.

2) Only stop the equipment when:

—  The prescribed safe distance from the overhead power line has been reached.
— There is a distance of at least 10 m (33 ft) between it and any torn conductor
cable lying on the ground.

3) Inform the competent power company of the accident. Secure the area around any
torn down conductor cable to prevent anyone going near it, fence off an area with a
radius of 10 m (33 ft).

4) Thoroughly inspect the equipment before resuming operation.

d) If the controls no longer functions, use the radio or call:

1) To everyone in the vicinity not to come any close, touch the equipment, or any torn
down conductor cables. Inform them to keep at least 10 m (33 ft) back from the
danger zone.

2) The relevant power company must cut the power to the power lines.

A cauTION

A flashover from the power line creates an electric arc which can expand considerably

when the equipment is removed.
Even in such cases, continue moving the equipment away from the danger zone until

the electric arc is extinguished and the prescribed safe distance away from the power

line has been re-established.

Even power lines that appear to be turned off can be started again manually, or by
automatic safety devices, for fault detection purposes.

Only leave the driver's cab if you have reliable confirmation that the power line has been
turned off.
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Leaving the equipment in an emergency:

The procedure for leaving the equipment in an emergency differs depending on whether the

accident involved a low or high voltage power line.

In the case of a low voltage line, the danger is in touching parts of the equipment (including the

hoisting rope, hoisting load, etc.), that are under voltage or a torn down conductor cable while

at the same time being in contact with the ground.

In the case of a high voltage line, as well as the danger of touching parts of the equipment that

are under voltage or a torn down conductor cable, there is an additional danger caused by the

resistance area that forms around the equipment.

Procedure for low voltage incidents:

a) Jump away from the equipment, landing on both feet at the same time.

b) Jump in a direction that avoids any contact with metal objects that are touching the
equipment or a power line cable.

¢) When leaving the danger zone, avoid any contact with metal objects.

Procedure for high voltage incidents:

a) Jump away from the equipment, landing on both feet at the same time.

b) Jump in a direction that avoids any contact with metal objects that are touching the equipment
or a power line cable.

¢) Land with both feet close together to avoid exposing yourself to a dangerous step voltage.

d) Leave the resistance area: With legs pressed together, jump along on both legs until you reach
the minimum safe distance of 10 m (33 ft) from the equipment.

e) While jumping away, keep well clear of any metal objects within the danger zone.

When you leave the equipment in an emergency, you are putting your life at risk:

(1) Touching the equipment and the ground at the same time will be fatal.

(2) Remaining within line resistance area is life-threatening.

Only leave the equipment if there is imminent danger to your life through flashover or
fire.

When in doubt, leave the equipment as if there had been an accident involving a high

voltage power line.

Instead of jumping, you can also leave the danger zone by pressing your knees together
and taking small steps.

Your shoes must:

— Always rub against each other to remain in contact with each other.

— Never leave the ground completely.
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What must be observed when rescuing persons in danger?

Before any rescue attempt, find out from the person in danger what voltage the power
line involved in the accident is carrying.
The measures taken during the rescue differ significantly depending on whether it is a

low voltage (to 1000 V) or high voltage incident.

First aid measures following an accident involving low voltage power lines.
a) Immediately notify rescue service or fire department of the following:
1) An electrical accident involving a low voltage power line
2) The location of the accident
3) The circumstances of the accident
4) The number of injured persons
5) Your name and telephone number.
b) Notify the relevant power company if this has not already been done by the rescue service
or fire department:
1) Inform them of the exact location of the accident.
2) Arrange for the power lines to be switched off.
3) Request the assistance of trained personnel from the power company.
4) Ensure that they at least phone you back to confirm that the power lines have been
turned off.
c) Secure the scene of the accident, and do not allow access to any unauthorized persons.
d) When rescuing injured person(s), obey the self-protection measures described below.

A person injured by electricity may be still charged with a dangerous amount of voltage.

Do not touch an injured person directly during rescue.

A dangerous resistance area does not form when low voltages are involved. Accessing
the scene of the accident and rescuing injured persons is therefore possible before the

power lines have been turned off.

Procedures

a) Find a piece of insulating material for self-protection: dry clothing, rubber gloves, plastic
bag, dry wood, etc.

b) Approach the injured person cautiously, keep clear of all metal objects at the scene of the

accident.
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¢) Use the insulated material to pull the injured person away from the live object, avoiding
any direct contact with it.

d) Only after the contact with the live object has been broken is it safe to touch the injured
person and to move him from the scene of the accident.

e) Administer first aid until the rescue services or the emergency doctor arrives.

Always seek medical attention immediately after every powerful electrical contact, even

if there are no noticeable injuries or side effects.

First aid measures for an accident involving high voltage power lines
a) Immediately notify the rescue service or the fire department of the following:

1) An electrical accident involving a high voltage power line

2) The location of the accident

3) The circumstances of the accident

4) The number of injured persons

5) Your name and telephone number.

b) Notify the relevant power company if this has not already been done by the rescue service
or fire department:

1) Inform them of the exact location of the accident.

2) Arrange for the power lines to be switched off.

3) Request the assistance of trained personnel from the power company.

4) Clarify how you are to receive confirmation from the power company that the power
lines have been turn off by a trained personnel from the power company at the scene
of the accident or by a return phone call.

c) Secure the scene of the accident by erecting barriers, cordons, etc. with a radius of 10 m

[33 ft]. Do not allow access to any unauthorized persons.

Your life is at risk from electric shock when you enter the scene of the accident. If a
ground fault occurs, a dangerous resistance area forms around the center of the
accident. Following a short circuit, a power line that appears to be turned off could be

turned back on again briefly for fault detection purposes.

Do not rush into a rescue situation.
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b) Rescue injured persons:
1) Only after the power line has been confirmed to be shut down.
2) If possible under supervision of a trained personnel from the relevant power company.

c) Administer first aid until the rescue services or the emergency paramedics arrive.

In the case of accidents involving high voltages, the lives of injured persons are often
acutely at risk from respiratory and circulation failure.
Following the accident, begin first-aid immediately, such as CPR.
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3.10 Underground cables

With special equipment, the equipment can also be used for underground working.

With underground working, it is possible to damage:

a)
b)
<)
d)

Underground electric cables

Gas pipes

Telephone, TV, and data cables

Sewage pipes, district heating supply, etc.

If alive underground cable is damaged, lives are at risk from electric shock.

There is an extreme danger of explosion and fire in the vicinity of a damaged gas pipe.

Measures to be taken during operational planning:

The construction company doing the work is responsible for gathering accurate information

about possible underground cables within the working area of the equipment so that work can

be done safely:

a)
b)

<)
d)
e)

f)

)

Obtain the relevant information from the relevant utility companies.

Examine the "as completed" plans of:

1) Utility companies (electricity, gas or water)

2) Cable users (telephone companies, factories, transport companies)

3) Building authorities.

Only use the latest, up-to-date plans.

If there are any deviations or extensions to a project, initiate new inquiries.

If in doubt, localize the underground cables around the site using a locating device via
search slots or test digs.

The relevant utility companies, cable users and public authorities:

—  Must be informed in good time about the start of the work.

—  Must be asked for written approval for the civil engineering work to be done.

When several construction companies are involved, their activities must be coordinated.
All companies must have the same up-to-date information on underground pipes, etc. on

the construction site.

Safety precautions and protective measures when operating the equipment near underground

cables

a)

b)

Do not start work until you have obtained all the approvals from the utility companies and
the cable users.

The equipment operator must obtain all relevant information about the exact location of all
underground cables before starting work. These plans must be readily accessible at the
construction site.
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d)

e)

)

Operator’'s Manual for Crawler Crane

Operate the equipment with particular care near underground cables, all applicable
national safety guidelines as well as the special guidelines and safety measures of the
utility companies must be noted and obeyed.

In the event of any unexpected encounters with underground cables or associated
warning tapes and protective coverings, cease working with the equipment immediately
and inform the appropriate superiors.

It is prohibited to uncover underground cables with the equipment, the underground cables
must only be uncovered manually by blunt tools.

Secure, support, or prop up all exposed underground cables so that they cannot sway,
slide, or become deformed.

Stabilize the cable ducts and trenches and secure the edges to prevent caving.

What is to be noted in connection with gas pipes?

a)

b)

Whenever the position of the gas pipe casing changes or the casing is damaged, report
this to the appropriate gas company. The gas pipe can only be backfilled after inspection,
repair, and approval by specialist personnel from the gas company.

All devices of the gas supply network around the site must remain accessible (fittings,
valve boxes, manhole covers, etc.). Existing markings and information signs must not be

covered, rearranged or removed.

What happens if a gas pipe is damaged?

The escaping gas:

a)
b)
c)

Forms an inflammable gas-air mixture around the affected area.

Can strike personnel or equipment if escaping from gas supply pipes under high pressure.
Not only endangers personnel and equipment on the site, but also passers-by and
residents in the neighborhood. A gas fire can develop in seconds and spread explosively.
In a conventional supply pipe with a leak of 50 mm (2"), for example, the flames can be up
to 10 m (33 ft) high if the gas is escaping at a pressure of 1 bar (14.5 psi). The equipment
and surrounding construction equipment will quickly be burnt.

Even a minor change in position of the gas pipe can result in damage to other sensitive
points of the gas network, for example connection points or house feeder pipes. Leaks and
small leaks that are not immediately detectable are very dangerous if gas is allowed to
escape over a lengthy period of time and penetrates along the gas pipe network into the
surrounding buildings. An explosive gas-air mixture is formed considerably quicker in
enclosed areas than in the open air. Every source of ignition, such as On/Off switches on
electrical equipment or the turning on of a light, can trigger an explosion.

Corrosion can cause leaks to form within 5 -10 years of minor damage to the casings of

metal gas pipes.

What must the equipment operator do if a gas pipe is damaged and gas escapes, or a leak is

suspected?
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f)

9)

h)
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Stop work immediately.

Leave the equipment after shutting down the engine and all additional fuel powered units.
Alert all site personnel, avoid producing any sparks and maintain a strict no-smoking
policy.

Shut down all construction equipment and the vehicle engines in the immediate vicinity.
Clear the danger area and secure a wide area with barriers. Do not allow access by an
unauthorized personnel.

Inform the relevant gas company of the following:

1) The extent of the damage

2) The exact location of the site

3) The exact circumstances of the accident

4) How long ago the accident occurred

5) A name and telephone number for a return call.

If there is the slightest suspicion that gas can leak into a building, alert the local occupants
by knocking or calling. Do not ring the door bell or call them by telephone, as this may
trigger an explosion.

If the odor of gas is present in the building, especially around the area where the gas pipe
is known to enter the house; do not operate any electrical systems or equipment. Open all
doors and windows widely for ventilation purposes and leave the building immediately.

In the event of major damage, evacuate the occupants of all the surrounding buildings with
the cooperation of the police or fire department.

Building site personnel:

1) Must assist all specialist personnel from the gas company during the repair work.

2) Can only leave the building site with the consent of the specialist personnel.

Work on the building site can only begin again if authorization has been given by the

relevant gas company.

What do you do in the event of a gas fire?

Extinguishing a gas fire requires specialist knowledge.

A gas fire that has already been extinguished can flare up again if more gas escapes and

breaks out in an unexpected spot.

Precautions:

1)
(2)

(3)

Alert the local fire brigade to fight the fire.

Do not attempt to put out the fire before the fire brigade arrives unless lives are in
danger or there is risk of major damage to property.

If the gas fire is not causing any immediate danger, it is sometimes better, in certain
circumstances, to let the gas burn. As soon as the gas company shuts off the gas

pipe, the fire will extinguish itself.
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What should be noted in connection with underground electric cables?

a) For excavation work, observe the nationally prescribed minimum distance from the
underground cable (at least 1 m [3'4"]).

b) Even minor damage to the outer casing of an underground cable must be reported to the
relevant power company. If dampness is allowed to penetrate, the cable will fail in the
future. The location of such a fault is to be precisely measured to establish who or what
caused the damage.

What happens if the equipment damages an underground cable?

a) After it: has penetrated the insulation, the equipment can become charged with a
dangerously high voltage.

b) If an underground cable is sheared, burn-out at the fault location with strong electrical
arcing may occur.

c) If a high-voltage power cable becomes damaged, a hazardous resistance area may form

around the fault location.

The safety devices of the various national electrical networks react differently in the

event of a fault. Therefore it cannot be assumed that there will be an automatic and
lasting shut-down following damage to an underground cable.

The equipment and the damaged underground cable can still be under hazardous
voltage levels and form a resistance area, even if there are no flashover, smoke

formation or cracking noises.

What must the operator do if the equipment damages an underground cable?
a) First, remain calm - do not panic.
b) Do not leave the driver's cab.
c) If the controls are still functioning:
1) Initiate travel in the opposite direction immediately and break contact with the
underground cable.
2) Then drive the equipment out of the danger area.
3) Only stop the equipment once the distance from the fault location is:
— Atleast5 m (17 ft) in the case of a low-voltage cable (up to 1000 V)
— Atleast 10 m ([33 ft) in the case of a high-voltage cable, or if uncertain about the
voltage of the underground cable.
4) Inform the relevant power company of the accident. Prevent access to the area
around the fault location:
—  Fence off an area with a radius of 10 m (33 ft).
5) Thoroughly inspect the equipment before resuming operation.
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d) If the control no longer functions, use the radio or call:
1) To everyone in the vicinity not to come any closer or touch the equipment, the
hoisting rope or load and tell them to keep at least 10 m (33 ft) from the danger zone.

2) To arrange for the power lines to be turned off by the relevant power company.

Even an underground cable that appears to be turned off can be started again manually

or by automatic safety devices, for fault detection purposes.

Only leave the driver's cab if you have reliable confirmation that the underground cable

has been turned off.
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3.11 Crane operation with a load

Before beginning any work, the crane operator must be convinced that the crane is in safe

operating condition. All safety devices, such as load moment limiter, lowering limiter switches,

brakes, limit switches, and boom angle indicator etc., are in good working order.

a) The load moment limiter must be set according to the current crane configuration.

b) The lifting height of crane as given in the load capacity charts must be adhered to. The
load given in the load capacity charts must not be exceeded.

c) The crane operator must know the weight and dimensions of the load before operating the
crane.

d) Load handling devices, lifting equipment and hook block must be used in accordance with

specified requirements.

%)
% e) Make sure that the weight of load handling devices, lifting equipment and hook block are
‘g subtracted from the load given in the lifting capacity charts.
s Example:
2
§ Table 3-12 Explanation of load weight

Rated lifting capacity 30t

Weight of load hook 1.07t

Weight of wire rope 0.04 t

Weight of actually lifted load 28.89t

In this case, the load to be lifted may not exceed 28.89 t.

3.11.1 Counterweight

The required counterweight must be installed prior to lifting operation and after the crawler

carriers are extended to specific positions.

If the counterweight is not installed properly according to the lifting capacity charts, the

crane may topple over.
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3.11.2 Travel without a load

3.11.2.1 Basic requirements

a)
b)

c)
d)

e)

)

9)

The ground must be firm and flat and can provide adequate load-bearing capacity.

Pay attention to trenches and hunches on the ground.

Consider the specified slope degree (longitudinal) and the transverse slope as well.

Avoid toppling over the crane due to deflection of center of gravity. Prevent the hook
colliding with the boom frame, especially when the boom angle is bigger.

High-speed traveling without a load on flat ground is permitted but not in making a turn.
Crane simultaneous movements can only be carried out when travel straight without a
load.

The operation should be stable and never initiate and/or stop the operation jerkily.

3.11.2.2 Travel on a slope

To travel crawler crane uphill, the following conditions must be observed:

1)
(@)

3)
(4)
(%)
(6)
(7)

(8)

The ground must be able to support possible ground pressure.

The friction coefficient between roadway and track pad must be large enough to
produce enough drive forces.

Slippery ground can cause the crane to slip sideways and move into an
impermissible side incline position. There is a danger of accidents.

The slewing table must be aligned to the crawler carriers and must be secured to
prevent it from turning.

The maximum permissible wind velocity is 9 m/s.

Side incline is not permitted!

Travel slowly and keep the center of gravity of complete vehicle within the safety
range all the time.

The transfer from the horizontal to the incline and vice versa must be made very
evenly. The change of gradient must be continuous.

a) The boom frame is parallel with travelling direction
1) Heavy duty boom configuration
Table 3-13 Heavy duty boom configuration
Boom length Main boom angle Gradient Prerequisite
Heavy duty boom < 10° (comprehensive)
75°
length <72m < 3°(transverse) The boom frame faces the
Heavy duty boom < 5° (comprehensive) uphill direction.
75°
length > 72 m < 2°(transverse)

3-55

w
o
@D
~—
<
)
=,
Q.
o
=
D
(]




Z 0 0 M L I 0 N I Operator’'s Manual for Crawler Crane

2) Luffing jib on heavy duty boom configuration

Table 3-14 Luffing jib on heavy duty boom configuration

Main boom Luffing jib

Boom length Gradient Prerequisite
angle angle
N < 10° (comprehensive)
Luffing jib on heavy g70 650 The boom
duty boom <72 m < 3° (transverse) frame faces
Luffing jib on heavy < 5° (comprehensive) |  the uphil
87° 65° direction.
duty boom > 72 m < 2° (transverse)

b) The boom frame is unparallel with travelling direction

1) Heavy duty boom configuration

@)
é Table 3-15 Heavy duty boom configuration
% Boom length Main boom angle Gradient Prerequisite
g. Heavy duty boom 75° < 3° (comprehensive)
length<72m The boom frame faces the
Heavy duty boom 750 < 20 (comprehensive) uphill direction.

length>72m
2) Luffing jib on heavy duty boom configuration

Table 3-16 Luffing jib on heavy duty boom configuration

Main boom Luffing jib ) o
Boom length Gradient Prerequisite
angle angle
Luffing jib on heavy ) The boom
85° 65° < 3° (comprehensive)
duty boom <72 m frame faces
Luffing jib on heavy ] the uphill
85° 65° < 2° (comprehensive) o
duty boom > 72 m direction.

3.11.3 Travel with a load

3.11.3.1 Basic requirements

a) The crane can travel with boom frame installed and with a load.
b) When travelling with a load, refer to the lifting capacity charts and the following load

reducing requirements.
c) Normally, the load should be close to the ground as possible as it can and the range

should be small as possible as it can.
d) The crane can only travel with a load in low speed. The smaller change of the speed, the

better.
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e) Avoid swinging the load all the time (if necessary, the load should be fastened on the
rope).

f)  The ground must be firm and flat, and can provide adequate load-bearing capacity.

g) The largest wind velocity shouldn’'t exceed 9.8 m/s when travelling with a load.

h) Monitor the ground clearance of suspended ballast base plate when the crane is travelling
with suspended ballast. And the boom frame must be in front of or behind the basic
machine.

— The minimum ground clearance of suspended ballast base plate is 200 mm. (The
crane cannot travel if the clearance is less than this value.)

— The maximum ground clearance of suspended ballast base plate is 400 mm. (The
crane may topple over if the ground clearance is larger than this value.)

i)  The load can be put down stably for any possible mistakes.

i) If necessary, the ground must be leveled.

k) The operation must be stable and never initiate and/or stop the operation jerkily.

3.11.3.2 Travel on a slope
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3.11.3.2.1 Travel with a load on level ground (< 0.39)

a) The boom frame is parallel with travelling direction
Note:
1) The load should be in the sight of the operator.
2) No other crane movements are allowed.

Table 3-17 Gradient under various boom configurations

(when boom frame is parallel with travelling direction)

Boom configurations Gradient Prerequisite

Heavy duty boom

] . No travel limit
Fixed jib on heavy duty boom <0.3° i
Largest travelling speed: 0.5 km/h

Luffing jib on heavy duty boom

b) The boom frame is unparallel with travelling direction
Note:
1) The load should be close to the ground as possible as it can be.

2) No other crane movements are allowed.
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Table 3-18 Gradient under various boom configurations

(when boom frame is unparallel with travelling direction)

Boom configurations Gradient Prerequisite
Heavy duty boom The distance between the load and the
Fixed jib on heavy duty boom <0.3° ground should not exceed 20 m and the

Luffing jib on heavy duty boom

largest travelling speed is 0.5 km/h.

3.11.3.2.2 Travel with a load on level ground or slope (> 0.39)

The boom frame direction has nothing to do with travelling direction.

Note:

a) The load should be close to the ground as possible as it can be.

b) No other crane movements are allowed.

1) Light duty boom configuration

Table 3-19 Gradient under light duty boom configuration

Boom length Gradient Prerequisite
<10 The largest travelling speed is 0.5 km/h and
Light duty boom length the lifting capacity is reduced by 20%.
<72m < The largest travelling speed is 0.5 km/h and
the lifting capacity is reduced by 30%.
Light duty boom length > 72 m <10 The largest travelling speed is 0.5 km/h and

the lifting capacity is reduced by 30%.

2) Luffing jib on heavy duty boom configuration

Table 3-20 Gradient under luffing jib on heavy duty boom configuration

Boom length Gradient Prerequisite
<10 The largest travelling speed is 0.5 km/h and
Luffing jib on heavy duty boom the lifting capacity is reduced by 30%.
<72m < The largest travelling speed is 0.5 km/h and
the lifting capacity is reduced by 40%.
Luffing jib on heavy duty boom <10 The largest travelling speed is 0.5 km/h and
<108 m the lifting capacity is reduced by 40%.
Luffing jib on heavy duty boom <10 The largest travelling speed is 0.5 km/h and
jib>108 m the lifting capacity is reduced by 50%.
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As to gradient under fixed jib on heavy duty boom configuration and wind plant jib on

heavy duty boom configuration, refer to that under luffing jib on heavy duty boom

configuration.
3.11.4 Requirements when transferring from the horizontal to the incline

Ensure enough length to transfer between the horizontal and the incline to make the crane
travel stably.

The required length (L) of the transfers is calculated from the existing incline angle (a) and the
length of the crawlers (LC):

L=05xaxLC

L = Ground length of required transfer

a = angle of incline in degrees

LC = length of crawler between drive / driven sprocket

Example: when crane works with main boom, the Incline angle (a) =10°, LC=10.5m
L=05%x10%x10.5m=525m

While driving uphill, the ratio between the front and the rear ground pressures (or between the
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rear and the front) must be larger than 0.3 in all travel conditions:

A:B>0.3

A = max. ground pressure on the side of the two crawlers with less pressure
B =max. ground pressure on the side of the two crawlers with higher pressure
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From the downhill to the horizontal

Figure 3-78 Requirements when transferring between the horizontal and the incline

3-60

Risk of accident!

Ensure enough length to transfer between the horizontal and the incline and never make
the two ends of the crawler carrier bear force and the middle part suspends. Otherwise,
the crawler carrier may be damaged.
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3.11.5 Crane operation []

a) Operating conditions
1) All components of the crane are in running-in state at the initial operating period. So,
for the first 100 operating hours, the working load should not be too great and the
working speed should not be too high. The maximum lifting load cannot exceed 80%

of its rated load. And the maximum working speed is forbidden.
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Figure 3-79

2) The ground on jobsite should be firm and flat and the gradient should not be greater
than 5/1000. The complete vehicle should be level and the supporting ground should
not collapse during operation. If the ground is soft, the steel plates should be placed

under the track pad.

Figure 3-80

3-61



N
=8
@
<
()
=
S
o
=
®
o

ZOONMLION I

Operator’'s Manual for Crawler Crane

3) The permitted temperature range for crane operation is -20°C— 40°C. The humidity
should not exceed 85%. However, high humidity up to 100% is only permitted for a
short period of time. The crane should be operated and supported on a ground lower
than 1000 m above sea level.

Figure 3-81
4) The permitted wind velocity for crane operation is at most 9.8 m/s when the crane is

working. The crane is fitted with main boom, and the out-of-service wind velocity
should not exceed 21 m/s. The crane is fitted with main boom as well as jib, and the

out-of service wind velocity should not exceed 15 m/s.

Figure 3-82
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Refer to the following table for the wind force.

Table 3-21 Wind force beaufort

Wind force Effects of the wind in the inland
o Wind speed -
Beaufort | Description Visible effects
(m/s)
0 Calm 0-0.2 No wind, smoke rises straight up
. . Wind direction is shown only by observing the trail of
1 Light air 04-14 ,
smoke, not by the wind sock
5 Light 16-3 Wind can be felt on the face, the leaves rustle, wind sock
breeze ' moves slightly
3 Gentle 34-53 Leaves and thin twigs move. Wind extends a small
breeze T breeze flag. i
4 Moderate 55.78 Swirls up dust and loose paper, moves twigs and thin g:
breeze ; ; branches ?)
Fresh . ) s
5 8-10.6 Small deciduous trees begin to sway, foam forms at sea. o)
breeze =
5 Strong 10.8 - 13.7 Thicker branches move; telephone lines begin to whistle, 3
breeze ; ' umbrellas are difficult to use
7 Stiff wind 13.9 - 17 Entire trees swaying; difficult to walk into wind
Gale force : . cer
8 wind 17.2 - 20.6 | Breaks twigs off trees, walking becomes difficult
Minor damage to property(chimney tops and roofing tile
9 Gale 20.8-24.5 g property( y top g
are blown off)
Severe S
10 —_ 24.7 - 28.3 | Trees are uprooted, significant damage to property

5) When the crane is working near the high-voltage power line, the safe clearance
between any part of the crane and overhead power line should comply with the

following regulations:

Figure 3-83
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Table 3-22 Safe clearance from high-voltage power line

Output voltage of
high-voltage power | V<1 | 1<V<15 | 15<V<40 | 40<V <100 100 <V =200

line (V, kV)

Safe clearance (m) 15 3 4 5 6

6) Only the crane without fault is allowed to work.
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Figure 3-84

b) Instructions for safe operation
1) No person is allowed to stand under the boom when the crane is operated.

Figure 3-85

2) No person is allowed to stand on the slewing table during operation.

3) lItis forbidden to lift the load over the people.

3-64



Operator's Manual for Crawler Crane

\ ZOONILION

Figure 3-86
4) ltis forbidden to lift the load when someone stands on it.
%
§
)
<
Figure 3-87
5) Overloading operation and lifting staggered load is prohibited. Never pull the load

obliquely.
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Figure 3-88
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6) Itis forbidden to lift the load hidden in the ground or frozen on the ground.
Figure 3-89
7) The crane can travel with a load of 70% of the rated load when only main boom is
used. In this case, the ground should be firm and its gradient should not be more than
5/1000. The driving speed must be less than 0.5 km/h. Main boom must be located in
the traveling direction.
> L
,f/&
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Figure 3-90
8) If the crane is operated in the vicinity of transmission systems (e.g. transmitters),

strong electromagnetic field will be generated there, so measures should be taken to
protect the crane against high frequency interference and all workers who stand on
large metal plate should wear special isolating gloves and clothes to avoid being

burnt.
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Figure 3-91

9) Under any condition, there must be at least three windings of wire rope left on the

hoisting drum.
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Figure 3-92

10) When a load is suspended in the air, the operator is not allowed to leave the cab.

Figure 3-93
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11) The operation should be carried out stably and gently. Never operate control lever

jerkily and carry out switchover operation abruptly.

Figure 3-94

12) When actual load reaches 90% of the rated one, the load moment limiter will sound

an alarm, to which high attention should be given.
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Figure 3-95

13) Serious accident may occur when climbing on/ down the crane. Only after the crane

stops stably, can you climb the crane.
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Figure 3-96
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14) It is prohibited to make any modifications to the crane without permission. Otherwise

you should take the consequences.

1]

Figure 3-97

c) Stop the crane operation if one of the conditions occurs:
1) The crane is overloaded or the weight of load is uncertain.
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Figure 3-98

2) The load falls down due to bad binding or hanging.

Figure 3-99

3-69



Z 0 0 M L I 0 N I Operator’'s Manual for Crawler Crane

3) No protective mat is added between the edges of load and wire rope.

Figure 3-100

4) In case of poor visibility or darkness, it is difficult to identify the load or signal.
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Figure 3-101

5) There is defect or damage of structure or components which will impair safe operation,
for example, the brake and safety device fail, or the wire rope is damaged etc.

Figure 3-102
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6) No one is permitted to ride on the load hook, slings or load.

2

&

Figure 3-103

7) Leave an ample space for stopping the crane, otherwise persons nearby may be hurt
by crane counterweight due to narrow distance between counterweight and
surrounding building.

S

Figure 3-104

8) Keep the windows of crane operator’s cab clean to ensure good visibility, stop crane
operation immediately in case of poor visibility, and replace the broken window as

soon as possible.

&
d1l

Figure 3-105
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9) Keep the crane clean and dry because wet platform, ladder, tools, rubbish or other

loose parts may cause you to fall down.

Figure 3-106

10) Drive the crane with great cautiousness, in working site or not. Observe the
conditions surrounding the crane such as overhead power line, low-lying land, narrow
clearance, restriction to bridge and road, uneven ground and gradient of road. If
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necessary, appoint a signalman to assist operator to move the crane. Lock slewing

mechanism during traveling.

Figure 3-107

11) Itis more dangerous that two cranes carry out lifting operations together. Therefore, a
careful calculation must be made before commencing the work, and the following
important requirements for this type of operation must be observed.

— The load is not casually attached to the crane. It must be calculated carefully so
that the actual lifting capacity of the crane cannot exceed the rated lifting
capacity.

—  Ensure that each lifting tackle can bear specified load weight which is calculated
during design.

— The crane operator, signalman and other worker must evaluate the operational
planning together before operation.

—  Ensure that the crane can move properly in the whole process of operation.
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Figure 3-108

d) When you leave the machine in an emergency without taking any measures, you are

putting your life at risk. Therefore, you must take the following measures prior to leaving

the machine.

1) Detach the load from the hook and set it down on the ground. If necessary, lower the
boom frame.

2) Apply slewing brake or lock slewing mechanism.

3) Apply parking brake.

4) Lock travel gear.

5) Cut off power supply or switch off the engine.

Figure 3-109

e) Do not wear loose clothing, scarves, open jackets or open shirt sleeves, and do not wear

jewellery (rings, bracelets, earrings or similar). Otherwise, there is serious danger of injury

from being pulled into moving machine parts.
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Figure 3-110

1) Do not stop crane near the bank which is possible to collapse or on low-lying land that
may be washed away by water.

2) Take away the key when the crane remains idle. In this way, the unauthorized person
cannot start the crane without permission.

3.11.5.1 Preparation for crane operation

3-74

Crane operator should perform the following checks before operating the crane:

a)

b)

c)

d)

e)

)
h)

)
k)

m)

Check the daily record of work to ensure that all regular inspections, maintenance and
repair work is performed.

Check the derricking limiter, boom angle indicator, tilting-back supports and other safety
devices for functional work.

Check if the load-bearing parts such as wire rope (hoisting rope and derricking rope), guy
lines, boom, folding brackets, hook and load handling devices are kept in good working
order.

Check if there are some bolts, nuts and pins lost, and the components are cracked or
damaged.

Ensure that no modification has been made to the crane without permission, e.g., increase
or decrease in counterweight plate and improper repair of boom frame.

After starting up the engine, check if the values shown on instruments are normal.

Check fuel lines and hydraulic oil lines for leakage.

Check all control mechanisms for functional work.

Check brakes and clutch. Test the braking performance by lifting a load away from the
ground and suspending it in the air for a moment.

Keep communication between the operator and rigger.

Estimate the weight and dimensions of load to be lifted in advance.

Crane operation can be carried out within minimum working radius. No obstacles hinder
the necessary movements. The ground at the job site is able to support expected loads.
Ensure that no obstacles are within working radius and the operator can see the load
clearly from the cab. Check if the communication between operator and signalman is kept

smooth so as to ensure safe crane operation.
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Make sure that the crane has enough load-bearing capacity before operating the crane.
What's more, the ground should be firm, level and flat. Never operate the crane on the soft
and uneven surface or on the ground of high water content or covered with frozen soil. If
the crane is set up close to trenches, reinforce the trenches to avoid landslide. If the
ground does not have adequate load-bearing capacity, the crane is liable to turnover. In
this case, crosstie, steel plates should be padded underneath the crawler to distribute load
so that the load-bearing capacity of the ground will not be exceeded. Make sure that the

crane is leveled.

3.11.5.2 Notes for crane operation

a)
b)

c)

d)

e)

9)

h)

Estimate the weight and dimensions of load to be lifted in advance.

Use load handling devices (wire rope or chain) correctly. Make the vertical line of the hook

pass through the center-of -gravity of the load.

If any part of the crawler crane or load handling devices comes into contact with the

high-voltage power line, or an emergent situation occurs, the operator should stop the

vehicle at once.

The load capacities as given in the lifting capacity charts must be adhered to. The loads

given in the lifting capacity charts must not be exceeded. Driving (or slewing) too fast with

a load, or setting up and loading on an uneven surface, and swinging of suspended load

should be avoided.

Diagonal pulling (slewing or travelling) of the load to be lifted which is still in contact with

the ground is prohibited.

It should be avoided that the load or auxiliary lifting device collides with structural members

of the crawler crane.

If the crane gets caught in a thunderstorm during operation, the following measures should

be taken at once:

—  Stop work on the crane immediately.

—  Always set down the load and boom frame on the ground.

—  Apply brake or lock winch