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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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document provides the classification of tower cranes for construction wofk,‘as
1306-3, and gives specific requirements for steel supporting structure, mechanismsg
er components basing on standard service conditions, mainly expressed by.the follow

the number of working cycles;

the load spectrum factor;

the average displacements; and

hdditional values for factors to be used at the structural ofmechanical calculation.

b1 cranes for construction work are exclusively equipped with a hook as load-handling

fower cranes intended to be used for other purp@ses and/or equipped with other lo
ces, other values according to the specified usageof the tower crane may result.

Normative references

titutes requirements of this document. For dated references, only the edition cited

1301-1:2016, Cranes — Classification — Part 1: General
1306-3, Cranes — Voéabulary — Part 3: Tower cranes

p0332:2016, Crahes— Proof of competence of steel structures

Terms and definitions

he purposes of this document, the terms and definitions given in ISO 4301-1:2016 and
%

defined in
ropes and

ng:

Hevice.

hd handling

following documents are referred ¢¢ in the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

[SO 4306-3

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/
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4 Symbols

For the purposes of this document, the symbols given in ISO 4301-1:2016, ISO 20332:2016 and Table 1
apply.

Table 1 — Main symbols

Symbol Description
A Classes for group classification of cranes
A, Classes for group classification of components and mechanisms
C Total number of working cycles
D, Classes for average linear displacements?
D, Classes for average angular displacements
K, Load spectrum factor of crane
K., Load effect spectrum factor of component and mechanism
k., Stress spectrum factor of detail under consideration
L. Number of ropes used during design life of crane
Q Classes Q for group classification of load or stress spectrumfactorP
S Classes S for group classification of stress history parahieter
§) Classes U for group classification of total number gf,working or stress cycles

a2 For unaipbiguous use of the classes D, the subscript | has beén* added to indicate all kinds of linear motjions.
IS0 4301-1:2(016, 6.5.2 and Table 6, apply.

b To allow|for a general use of the Q-classes for group classification of load and stress spectrum factors the subscrjipt p
used in ISO 4B01-1:2016 has been omitted.

5 Classification of tower cranes

5.1 Gendral

According tp ISO 4306-3, tower eranes can be divided into three different types based on their general
design:

— tower dranes erected4rom parts;
— self-ergcting tower/cranes;

— mobile gelf-erecting tower cranes.

Even if Tablgs2to 4 show similar or identical classifications today, these crane types should be displpyed
separately in order to identify known differences and to allow for taking future findings into account.

Therefore, it is essential to classify the crane type as a whole to specify the intended design life at first.
The classification of the cranes' structural parts, mechanisms, ropes or components is then derived
from this basic assumption considering statistical effects with the usage of those.

In addition, not only the A-class is specified, but also the minimum load spectrum factor (expressed
by the Q-class) together with the corresponding total number of working cycles (expressed by the
U-class) of the crane. These parameters describe the permissible design space and limit the use of a
load spectrum factor deemed too low at the crane design (see Figure 1).

The crane classifications given in Tables 2 to 4 are appropriate for defining the minimum design
requirements for the proof of fatigue strength of tower cranes for construction work and its components
according to the state of the art. However, in a few special cases, it can be necessary to adjust the

2 © IS0 2021 - All rights reserved
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classification of the crane or its components given in this document for some types or sizes of tower
cranes, due to a deviation of their service parameter compared to average values. Self-erecting tower
cranes with a rated load moment greater than 1 000 kNm can be affected by such an adjustment for
example.

It shall be emphasized that only the crane classification is to be considered as a minimum design
requirement. The classification of the cranes structural parts, mechanisms, ropes or components
is a result derived from this, in which various parameters of the crane design are incorporated. This
information is thus a recommendation only.

1

A a2 \ 3 FRNTRN A6 Iy a8 19 _A10

05 | 40 Nl

0,125 A0z

0,0625 l

7,81E+03 3,13E+04 1,25E+05 5,00E+05 2,00E+06 8,00E+0p
Key
X humber of work cycles C
Y Joad spectrum factor Kp
Z  hdmissible design space
Figure 1 — Admissible design space for tower cranes erected from parts

In cpse of better knowledge of the service conditions of the structural detail or compdnent under
congideration, a specifieglassification or average displacement can be calculated. Thereforg, statistical
effeqts can also be taken into account, e.g. usage and position of a tower section inside a tower build of
a toyer crane erected from parts. However, this value shall always be correlated with the classification

of thle crane as a.whole.

The pverage-displacement in Tables 2 to 4 is considered to be the same at all levels of load
are §ignificant differences in the displacements at different load levels, e.g. short displacen
high|16ads and longer displacements under low loads, this may be taken into account at the

of the'stress spectrum factor or the part or detail under verirication.

ing. If there
hents under
estimation

Auxiliary mechanisms or ropes used for assembly or maintenance operations have a wide range
of operating conditions. Especially for mobile self-erecting tower cranes, a critical review of these
components is required, due to the frequency of assemblies. Hence, only the minimum component
classification is given together with the U- and Q-class, but no average displacement. This value shall be
specified by the designer.

A general overview on the system of group classifications including design values of spectrum factors
and class limits is given in Annex A.

© IS0 2021 - All rights reserved
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5.2 (Classification of tower cranes erected from parts

Table 2 gives the minimum design requirement for the classification of tower cranes erected from
parts together with the recommended classification of its structural parts, mechanisms, ropes and

components.
Table 2 — Classification of tower cranes erected from parts
Design Spectrum Cycle Displace- i
class class class ment Remark
class

Crane A3 Q3 U3

Structural ¢rane part

General S2 Q3 U4

llz)zr(;cs of thefjib mainly loaded by hoist 1 Q3 U3

Mechanisnis

Hoisting mechanism A3 Q3 U3 D6

Luffing mechanism A3 Q3 U3 D,1

Slewing me¢hanism A4 Q4 U3 D,2

Trolley travglling mechanism A2 Q2 U3 D,5

Crane travelling mechanism A2 Q4 U1 D4

(quasi seatignary se)e A Q4 vo1 Dyt

Auxiliary mpchanism A0 Q4 Uo1 a

Ropes

Hoisting rope A3 Q3 U3 D,6 I.=4p
Luffing ropg A3 Q3 U3 D\5 I.=4p
Trolley travelling rope A2 Q2 U3 D,5 I.=4p
Erection rope A0 Q4 Uo1 a 1.=2p
Stationary rjope A3 Q3 U3

Rail wheelg

Rail wheels ftrolley travelling A3 Q3 U3

Rail wheels [crane travelling A3 Q3 U3

Hook A3 Q3 U3

a  Displacement.class to be defined by the manufacturer.

b Recommpnded number of ropes used during design life of the crane.

¢ This crane travelling mechanism classification is related to infrequent use, e.g. only to change the position of the crane.

Table 2 gives requirements for two crane travelling mechanisms for different purposes. This
information shall be given to the user.

© ISO 2021 - All rights reserved
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5.3 Classification of self-erecting tower cranes

Table 3 gives the minimum design requirement for the classification of self-erecting tower cranes
together with the recommended classification of its structural parts, mechanisms, ropes and
components.

Table 3 — Classification of self-erecting tower cranes

Design Spectrum Cycle Displace-
class class class ment Remark
class

Crane A2 Q2 U3

Stryctural crane part

General S1 Q2 U4
b e ndte b |50 || g

Medhanisms

Hoidting mechanism A2 Q2 U3 D,5

Slewing mechanism A3 Q3 U3 D,2

Troljey travelling mechanism Al Q1 U3 D,5

Cra4e travelling mechanism A2 Q4 U1l D4

G v mechaniom o o [ wn [

Auxlliary mechanism A0 Q4 Uo1 a

Roples

Hoidting rope A2 Q2 U3 D,5 I.=4b
Troljey travelling rope Al Q1 U3 D,5 I.=4b
Eredtion rope A0 Q4 uo1 a I.=2"
Statjonary rope A2 Q2 U3

Rail wheels

Railfwheels trolley travelling A2 Q2 U3

Raillwheels crane travelling A2 Q2 U3

Hook A2 Q2 U3

a  Displacementelass to be defined by the manufacturer.

b Recommendéd number of ropes used during design life of the crane.

¢ Thiscrane travelling mechanism classification is related to infrequent use, e.g. only to change the position of the crane.
Ta_blé givca T cquil CITTeTItS fUl two—Tramne 1 dvcuiug lllCLlldlliblllb fu1 diffu eIt purposes. ThiS

information shall be given to the user.
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5.4 C(Classification of mobile self-erecting tower cranes

Table 4 gives the minimum design requirement for the classification of mobile self-erecting tower
cranes together with the recommended classification of its structural parts, mechanisms, ropes and

components.
Table 4 — Classification of mobile self-erecting tower cranes
Design Spectrum Cycle ni:{:;‘l:p' Remakk
class class class class
Crane A2 Q3 u2
Structural ¢rane part
General S1 Q3 U3
et b [ s | w
Mechanisms
Hoisting mechanism A2 Q3 U2 D,5
Slewing meg¢hanism A3 Q4 Y2 D,2
Trolley travelling mechanism Al Q2 U2 D,5
Auxiliary mpchanism Al Q4 uo a
Ropes
Hoisting rope A2 Q3 U2 D,5 I.=4p
Trolley travelling rope Al Q2 U2 D;5 l.=4p
Erection rope Al Q4 uo a 1.=2p
Stationary rjope A2 Q3 U2
Rail wheels
Rail wheels ftrolley travelling A2 Q3 U2
Hook A2 Q3 U2

a  Displace

b Recomm

ment class to be defined by the‘manufacturer.

bnded number of ropesiused during design life of the crane.
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Annex A
(informative)

Information on the system of group classifications for cranes

This annex provides information on the system of group classifications for:

— rranes as a whole (see Table A.1);
— romponents and mechanisms (see Table A.2); and
— ptress histories (see Table A.3).

After determining the number of work, load or stress cycles and their associated spectrum|factor, both
valups can be combined into a single group classification.

An gxplanation regarding the calculation of the spectrum factors can‘be found in ISO 4301+1:2016 and
[SO 20332. The spectrum factors given below are basing on a (negatiye inverse) slope constant m = 3 in
all tables.

Table A.1 — Classes A for group classification of cranes

Clagses Q and load
spe¢ctrum factor Classes U and.total number of work cycles
K
p
Class | Design Up1 U, U, Uy U, U, Ug Ug U, Ug Ug
Q value of
load 80x | 1,6x |3,15x( 63x |1,25x | 25x [ 50x | 1,0x [ 20x | 4px | 80x
spectrum | 103 104 104 104 105 105 105 106 106 106 106
factor K,
Q 0,0313 A04 A03 A02 A01 A0 Al A2 A3 A4 A5 Ab
Q 0,062 5 A03 A02 A01 A0 Al A2 A3 A4 A5 A6 A7
Q 0,1250 A02 AD1 A0 Al A2 A3 A4 A5 A6 A7 A8
Q 0,2500 A0 A0 Al A2 A3 A4 A5 A6 A7 48 A9
Qj 0,5000 AO Al A2 A3 A4 A5 A6 A7 A8 A9 A10
Q 1,000 0Q Al A2 A3 A4 A5 Ab A7 A8 A9 A[L0 All

© IS0 2021 - All rights reserved 7
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