
ICS 53.020

CCS J 80

NATIONAL STANDARD OF THE

PEOPLE'S REPUBLIC OF CHINA

GB/T 3811-2008
Replacing GB/T 3811-1983

Design rules for cranes

Issued on: April 30, 2008 Implemented on: June 1, 2009

Issued by: General Administration of Quality Supervision, Inspection and

Quarantine;

Standardization Administration of the PRC

Chinastandards.org

chinastandards.org · P
REVIEW

Preview: page 1 of 5 shown, 363 in the full document. Complete English PDF, instant download:

https://chinastandards.org/standards/gb-t-3811-2008

https://chinastandards.org/standards/gb-t-3811-2008


Table of Contents

1 Scope

2 Normative references

3 Classification

3.1 Group classification

3.2 Classification of the crane as a whole

3.3 Classification of a mechanism as a whole

3.4 Classification of structural members or mechanical components

4 Calculated loads and load combinations for crane design

4.1 Principles

4.2 Calculated loads and load factors

4.3 Basic design methods, cases of loading and load combinations for the design of
metal structures of cranes

4.4 Loads, loading cases and load combinations for the mechanical design of cranes

5 Structures

5.1 Metal structural members of the crane

5.2 Principles of structural calculations

5.3 Materials and allowable stresses

5.4 Strength calculations of structural members and connections

5.5 Rigidity calculations of a crane and its structural members

5.6 Stability calculations of structural members

5.7 Buckling calculations of plates and shells

5.8 Calculations of the fatigue strength of structures

5.9 Requirements for constructions

6 Machinery

6.1 Principles for the design calculation of mechanisms

6.2 Design calculations for general mechanical components of cranes

6.3 Design calculations for particular components of cranes

7 Electrics

7.1 General

7.2 Electric source and power supply

7.3 Power distribution system

7.4 Electric protection

Chinastandards.org

chinastandards.org · P
REVIEW

1

Preview: page 2 of 5 shown, 363 in the full document. Complete English PDF, instant download:

https://chinastandards.org/standards/gb-t-3811-2008

https://chinastandards.org/standards/gb-t-3811-2008


7.5 Electric control

7.6 Operating environment of electrical equipment

7.7 Selection of motors

7.8 Conductors, cables and their laying

7.9 Electrical equipment for load lifting attachments

7.10 Auxiliary electrical equipment

8 Overall overturning stability and safety against movement by the wind

8.1 Overall overturning stability of the crane

8.2 Safety against movement by the wind of the crane

9 Safety

9.1 Safety design calculations of cranes

9.2 Markings, nameplates, safety signs, limiting sizes and clearances of cranes

9.3 Safety requirements for structures

9.4 Safety requirements for machinery

9.5 Safety requirements for electrics

9.6 Safety and layout of control and operation systems

9.7 Requirements for arrangement of safety devices

9.8 Documents for operation and maintenance of cranes

9.9 Duration of use of a crane

A Annex A (informative) Examples of classification of cranes as a whole

B Annex B (informative) Examples of classification of crane mechanisms

C Annex C (informative) Examples of hoisting class of some types of cranes

D Annex D (normative) Horizontal lateral load caused by skew travelling

E Annex E (informative) Information on wind load calculation

F Annex F (normative) Application of the allowable stress method and the limit state
method of design

G Annex G (normative) Loads and load combinations for calculation of the metal
structure of typical cranes

H Annex H (normative) Values of coefficients for proof of competence calculations for
load combinations

I Annex I (informative) Assessment of the factors which influence brittle fracture and
choice of steel qualities

J Annex J (normative) Calculated length of members subjected to compression and
equivalent slenderness ratio of lattice members

K Annex K (normative) Stability coefficient of members subjected to axial compression

L Annex L (normative) Lateral buckling stability coefficient (overall stability coefficient) of
members subjected to bending

Chinastandards.org

chinastandards.org · P
REVIEW

2

Preview: page 3 of 5 shown, 363 in the full document. Complete English PDF, instant download:

https://chinastandards.org/standards/gb-t-3811-2008

https://chinastandards.org/standards/gb-t-3811-2008


M Annex M (informative) Calculation of the overall stability of members subjected to
compression and bending

N Annex N (normative) Buckling coefficient in the calculation of local stability of thin
plates

O Annex O (normative) Cases of stress concentration of member connections and joint
types for calculation of the fatigue strength of structures

P Annex P (normative) Pre-dimensioning for motors of crane mechanisms

Q Annex Q (informative) Values of JC, CZ and G for the selection checking of the motor
capacity of crane mechanisms

R Annex R (normative) Overload checking of motors

S Annex S (normative) Thermal checking of motors

T Annex T (normative) Determination of shape coefficient, size coefficient, surface
condition coefficient and corrosion coefficient

U Annex U (informative) Correction of the current-carrying capacity of conductors

V Annex V (informative) Tipping line of mobile cranes

W Annex W (informative) Symbols and codes

Foreword

GB/T 3811-2008 was issued on 30 April 2008 by the General Administration of Quality

Supervision, Inspection and Quarantine and the Standardization Administration of the

People's Republic of China, and has been in force since 1 June 2009. It replaces GB/T

3811-1983.

The document is a recommended national standard: the /T in the designation marks it as

recommended rather than compulsory. This edition is the official English translation

published by the Standardization Administration; in case of any doubt about its contents,

the Chinese original is authoritative.

Introduction

The introduction sets out how the group classification is to be used between purchaser and

manufacturer. The user shall propose appropriate requirements for the group classification

of the crane, and where possible the group classification of a mechanism as a whole should

be further clarified, so that the manufacturer can design and build to those requirements.

The group classification of the crane as a whole depends on two factors, the class of

utilization and the state of loading. The class of utilization indicates whether a crane has a

light or a heavy duty and is determined by the total number of operating cycles: the product

of the estimated number of in-service years, the average number of days of use per year

and the average number of operating cycles within each working day. The state of loading
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indicates the magnitude of the load acting on the crane and is determined from the load

spectrum factor. Neither calculation calls for a high degree of accuracy, and an estimate

would suffice.

The group classification of a mechanism as a whole is the assessment of its loading and

operating conditions, determined by the class of utilization - its design life and number of

working hours - and by the state of loading.

Where the required data of the crane are not available and the group classification cannot

be calculated or selected by those methods, the user may confine himself to stating the

group classification in which the crane or its mechanisms are to be classified by reference

to the examples in Annexes A and B. Those annexes are not binding: they give referential

examples that may make the selection easier. The group classification specified in the

tender document and the purchase order shall be provided and confirmed by the user.

On the duration of use of a crane, the class of utilization specified in this standard does not

constitute a guaranteed value of the actual duration of use.

1 Scope

China's national design code for cranes, and one of the largest technical standards the

country publishes: 363 pages, nine clauses and twenty-three annexes. A crane is not

designed once but for a working life, and the question that shapes the whole document is

how hard that life will be. Two identical bridge cranes, one lifting a full load every few

minutes in a steelworks and one lifting an occasional load in a maintenance bay, wear out

on completely different timescales, and designing both to the same rule means overbuilding

one and losing the other. The standard's answer is the group classification: the crane and

each of its mechanisms are placed in a class from the total number of operating cycles and

the shape of the load spectrum, and every subsequent calculation - loads and load

combinations, structural strength, rigidity, buckling and fatigue, mechanism and gear

design, motor selection, overturning stability, safety against wind - is scaled to that class. It

establishes the guidelines to be complied with in designing the crane as a whole and its

structures, machinery, electrics and safety, specifies the requirements and rules of design

and calculation, and may serve as the technical basis for analysing and evaluating a

design. It applies to overhead-type, jib-type and cable-type cranes, without covering the

special issues of those types, and may be used as a reference for other kinds of crane.

This standard establishes the necessary guidelines which shall be complied with during the

design of the crane as a whole and its parts such as structures, machinery, electrics, safety,

etc., specifies the requirements and rules of design and calculation, and may be used as

technical basis for the analysis and evaluation of the design.

This standard is applicable to overhead-type, jib-type and cable-type cranes, but special

issues in the design of the above-mentioned cranes are not involved. This standard may
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