




















































































sion. As regards members through the interior of which 
persons can walk, the application of a protective coating 

the internal surfaces less complex than that applied 
to the external surfaces is recommended. 

c) Hol\ow members with riveted or bolted joints covered by 
butt straps are not airtight and shall be provided their 
internal surfaces with a protective coating consisting of 
non-swelling, e.g. bituminous, coating materials. addi· 
tion, water drain holes of not less than 25 mm in diameter 
shall be provided, and they shall be arranged in such a 
way that any water which may have penetrated inside 
the hollow space is able to f\ow out again, whatever posi­
tion the component concerned may be in, but the 
other hand it must not be possible for any water to enter 
through these drain holes. Water drain holes are not 
required cranes operating indoors. 

8.2.3 Rlveted connections 
Prior to assembly, the over\apping surfaces of members in 
riveted connections shall receive a coating of 
paint, e.g. a coating of red iron oxide/zinc oxide. 

8.2.4 Connectlons made wlth flt bolts or non-flt bolts 
Prior to assemb\y, the overlapping surfaces of the members 
in bolted connections (with the exception of connections 
made with high strength friction grip bolts, see subclause 
8.2.5) shall receive the same priming coat as specified for 
the external surfaces in subclause 8.1. 

8.2.5 Connectlons made wlth 
hlgh strength frlctlon grlp bolts 

Connections made with high strength friction grip bolts 
shall comply with the requirements specified in DASt·Richt· 
linie 010. 

8.2.6 Seallng of grooves 
connections as specified in subclauses 8.2.3 to 8.2.5, 

joints shall be sealed against the ingress of moisture. 

8.3 Embedding in concrete 
Steel members partia\\y embedded in concrete shall be 
protected against the effects of weather at their points 
exit from the casing, e.g. by sealing with bituminous com· 
pounds or plastics such as polysulfide. 

8.4 Other types of protectlon against corrosion 
Protective systems consisting of metal coatings such as 
coatings applied by hot dip galvanizing or spray galvanizing 
as specified in DIN 8565, with or without an additional coat 
of paint are permitted. Plastics coatings may also be used if 
their suitability has been verified. 

9 Holdlng ropes and guy ropes 
9.1 Rope constructlon and 

protectlon agalnst corroslon 
Wire ropes made from heavily galvanized or normally 
nized steel wire specified in DIN 2078 shall preferably be 
used as holding ropes and guy ropes. The ropes shall be 
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additional\y protected by at \east two topcoats. Fully locked 
spiral ropes open spiral ropes shal\ preferably be used. 

Each holding rope or guy rope shall consist of a un­
divided length. 
Wire ropes arranged in parallel for the anchoring a mem­
ber shall be of identical rope type. 

the case of cranes designed and equipped forregular and 
frequent changes of \ocation, heavily galvanized single·layer 
or multi\ayer stranded ropes with steel core may be used. ln 
such cases, no topcoats are required. 

9.2 Rope anchorages and connections 
The ropes shal\ be anchored as free from bending stresses 
as possible by structural measures, such as articulated 
joints for example. As a general rule, the ropes shal\ be cap­
able of retensioning, e.g. by means of turnbuckles, without 
being subjected to stress. 

9.3 Rope termlnations 
Depending their construction and diameter, the ropes 
can be fastened by thimbles (spliced, for example, as speci· 
fied in DIN 83 318 orpressed as specified in DIN 3093 Part 1, 
Part 2 or Part 3), pressed steel sockets, (wedged 
sweated) taper sockets or by means of rope clamps. As a 
general rule, ful\y locked spiral ropes and open spiral ropes 
shall be sweated as specified in DIN 3092. Rope termina· 
tions fastened in rope c\amps shall be secured against pu\· 
ling out if there is a possibility of the wedge its grip 
when the rope s\ackens. Rope teminations secured by 
knots are not permitted. Wire rope grips (e.g. as specified 
in DIN 1142) are only tolerated by way of exception, and then 
only to effect temporary connections, condition that 
they are carried out with the greatest care and under very 
strict supervision). 

9.4 Rope saddles and bollards 
The minimum radii of rope saddles and the minimum diam­
eters of bollards specified in table 4 shall be adhered to. 

Table 4. Rope saddles and bollards 

Minimum values 

Radii Diameters 
Rope construction of of 

rope saddles bollards 

R D 

Fully ropes 25d -

Open spiral ropes 20d 40d 

Stranded ropes 15d 30d 

Rope saddles shall, wherever possible, be provided with a 
groove sized to accommodate the rope diameter d. 
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Table 3. Spaclnga between adjolnlng holea 

Type fס Centre-to-centre 
No. centre-to-centre distances distance 

of rivet or bolt holes 1) max.1) min. 

1 
End distance in the direc-

4d 8t 2d 
tion of force applicatlon 

Edge distance at right 
2 angles to the direction 4d 8t 2) 1,5d 

of force application 

Spacing in loadbearing 
3 members and principal 6d 12t 

connections 

Spacing in 
loadbearing 

4 
members 

7d 14 t subjected to Stresses 
compressive in rivets 
stresses and bolts 

below 50% 3d 
Spacing in ofthe 
loadbearing permissible 

5 
members values 8d 16 t subjected to 
tensile 
stresses 

of cranes 
6 operating 10d 50/T 

Spacing in outdoors 
---ו subordinate 

members of cranes 
ד operating 15d 75/T 

indoors 

nו the above table 
d is the diameter of hole; 
t is the smaller thickness of external parts. 

nו wide members with more than two rows of rivets or 
bסlts, the outer rows shall be arranged according to the 
above specifications. Double spacings are permitted for 
inner rows, see figure 3. 
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Figure 3. 
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י( The smaller vaוue is the value to be considered. 
•) The edge distance may be 10 t in the case of the 

stiffened edge of steel bars and steel sections, see 
figures 4 and 5. 

6.3.9 lndlrect overוap 
nו the case of indirect overlap via m intermediate plates, the 
number n' of rivets or bolts (but not high strength friction 
grip bolts) shall be increased above the number n caוcu­
 :ated for direct overlap toו

n'= n(1 +0,3•m) 

6.3.10 Bolt locking devicea 
Bolts and nuts shall be secured against loosening. ln the 
case of high strength friction grip bסlts, the prestress shall 
be deemed to be an adequate locking. 

7 Ralls and rail fastenings 
7.1 Weldlng processes and weldlng condltions 
When welding rails, the welding processes and welding 
conditions shall be compatible with the properties of the raii 
material . 

7.2 Butt welds 
Butt welds shall encompass the entire cross section. 

7.3 Shear-resistant rall fastenlng 
Where a shear-resistant connection fס the rails to the rail 
girder has been assumed in the calculation, the rails shall be 
attached using appropriate fasteners. Rivets shall not be 
used for this purpose. 

7.4 Non-ahear-reaiatant rall faatenlng 
ln the case of rails not connected to the rail girder by a 
shear-resistant fastening, creeping of the rails shall be 
restricted. Wearing plates shall be provided for cranes 
assigned to loading groups B 4 to B 6. 

8 Protectlon against corroslon 
8.1 General 
AII members shall be adequately protected against corro· 
sion insofar as such a protection is not ensured by the 
grade of steel used. A coating system appropriate to the 
corrosion conditions shall be chosen (surface preparation, 
priming, compatibility fס materials, paint layer thickness, 
time sequence) (see DIN 18 364 and DIN 55 928 in this con­
nection) or another protective system such as metallic coat­
ings shall be chosen. The renovation of the corrosion pro­
tection סח crane supporting structures is a difficuוt job 
because fס the permanently attached items of mechanical 
and electrical equipment, which might be damaged during 
the renovatlon work. For this reason, the initlal corrosion 
protection shall be carried out with particular care. 
The surface preparation and the priming coat shall as a 
generaו ruוe be carried out at the manufacturer's works. 
Damage to the priming coat during transport and erection 
shall be avoided as far as possible, and any damage which 
occurs shall be repaired. 

Subclause 9.1 shall aוso be referred to forprotection of wire 
ropes against corrosion. 

8.2 Speclal protective measures 
8.2.1 External aurfacea 
The minimum spacings specified in table 2 shall be adhered 
to in order סt ensure that the anticorrosion coating can be 
easily applied and renewed . 

8.2.2 lntemal aurfacea of hollow membera 
a) The internal surfaces of hollow members which are 

enclosed in airtight fashion, e.g. box sections or pipes, 
shall not be provided with a protective coating against 
cסrrosion. 

b) The internal surfaces of enclosed hסllow members fitted 
with an access aperture which normally remains tightly 
closed by a manhole cover or handhole cover do not as a 
generaו ruוe require a protective coating against corro-



6.2.1.3 Welders 
The welders shall have passed a qualification test and shall 
be supervised by a welding specialist as described in 
DIN 8560, test group B 11. lf onוy fillet welds are to be made 
in loadbearing members, test grסup B ו shall be considered 
sufficient. Welders engaged in welding tubular structures 
shall be tested according to test group R 1. 

6.2.1.4 Non-destructive testing 
The welding shops shall either possess equipment for non­
destructive testing specified in DIN 15018 Part 1, or they 
shall have the facility fס using such equipment eוsewhere. 

6.2.2 Fabrlcatlon 
6.2.2.1 Welding filler metaוs 
Welding filler metals shall compוy with DIN 1913 Part 1, 
DIN 8557 Part 1 and DIN 8559 Part 1. 

6.2.2.2 Type and quality of welds 
The welds shall be designated in the manufacturing docu­
ments according to type, shape, preparation, machining 
and testing, as specified in DIN 1912, DIN 8551 Part 1, 
DIN 8563 Part 3 and DIN 15018 Part 1. 
The weld qualities assigned to the notch cases laid down in 
DIN 15 018 Part 1 shall be complied with. 

6.2.2.3 Execution of welds 
The execution shall comply with the requirements of the 
manufacturing documents and with DIN 18 800 Part 7, May 
1983 edition, subclauses 3.4.2 and 3.4.3. 

6.2.2.4 Cleanliness of surface 
AII traces of dirt, rust, scale, slag from flame cutting opera­
tions and paint (except for shop primers suitable for 
welding) shall be removed prior סt welding. 

6.2.2.5 Fabricating conditions 
nו order to enable the welds to be made in workmanlike 
fashion, suitable measures shall be taken to protect both 
the welders and the weld area from the weather, i.e. from 
exposure to wind, rain, snow and especially from exposure 
to cold. 
nו the event of וow temperatures at the welding site, proper 
welding conditions shall be created, e.g. by preheating the 
parts concerned and by preventing ססt rapid a cooling 
down. 

6.2.2.6 Restraining of shrinkage and cooling rate 
The restraining of shrinkage and rapid rates of cooling shall 
be avoided as far as possible; where necessary, the parts in 
the weld area shall be preheated. 

' 6.2.2.7 Striking of arc סח members 
The arc may only be struck in the weld groove. 

6.2.2.8 Thickness of welds 
The minimum thicknesses of fillet welds as shown in figure 1 
and of double-bevel butt welds with large thickness of root 
face c as shown in figure 2 shall be limited סt the larger of the 
following two values: 

amin = -1 max t-0,5 mm 

amin = 2mm 

(1) 

(2) 

The maximum thickness fס flank fillet welds and of welds as 
shown in figure 2 for single-T joints and for cross joints in 
which the continuous plate is the thinner one (t2 < t1) shall 
be: 

amax = 0,7 • min t (3) 

Fסr welds as per figure 2, the following value shall be 
entered: 

t1 - C 
a=a1 +---

2 
(4) 
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nו equations (1) to (4) 
a is the thickness of the weld, in mm; 

max t is the larger } ?f the plate thicknesses t1 or t2, 

min t is the smaller וח mm; 

c is the thickness of the root face without penetration, 
inmm. 

t 
-"' -"' 

Figure 1. Figure 2. 

6.2.3 Butt joints between flange plates and members 
Flange plates and members shall be joined at right angוes. 

6.2.4 Weldlng nו cold worked zones 
Welding in cold worked zones is only permitted if steeו ot 
quality grסup 2 at least, as defined in DIN 17100, is used, 
also if the thickness of the members does not exceed 8 mm, 
and if the ratio סfthe radius ofcurvature rofthe innercurva­
ture to the plate thickness t is not less than 1,5. 

6.3 Riveted and bolted connections 
6.3.1 Hole dlameters and bolt threads 
The smaווest permissible hסle diameters and the smallest 
permissible bolt threads are given in table 1. 

6.3.2 Types of rlvet 
As a general rule, round head rivets specified in DIN 124 
Part 1 and DIN 660 and, in special cases, countersunk head 
rivets specified in DIN 302 shall be used tor lסadbearing 
members and principal connections. 

6.3.3 Grip lengtha and ahank lengtha 
The maximum grip length tor rivets shall be Smax = 0,2 x d2, 

with the hole diameter d and the grip length s in mm. 
lf bolts complying with DIN 7990 are used, the fitting 
washers shall cסnform to DIN 7989, and the shank lengths 
of the bolts shall be seוected in such a way that the threaded 
portion does not reach into the members to be jointed. 
Where high strength trictiסn grip bolts are used, the 
washers shall comply with DIN 6916, DIN 6917 and 
DIN 6918. 

6.3.4 Flt bolts 
The fit of fit bolts shall be H 11/h 11 for members subjected 
to pulsating stresses, and H 11/k 6 or smaווer for members 
subjected to alternating stresses. 

6.3.5 Black bolts 
Black bolts may only be used for transmitting forces in 
subordinate members. 

6.3.6 Spaclnga between adjolning holes 
The limit values fס hole spacings are given in table 3. 

6.3. 7 Maklng of holea 
Holes in loadbearing members shall be drilled. 

6.3.6 Number of rlveta and bolts 
At least two rivets or bסlts shall be provided in jסints and 
connections. The number of rivets, fit bolts or black bolts 
that may be arranged one behind the other in each row in 
the direction fס the applied fסrce in one part of the cross 
section shall be limited to five. 



Page 4 DIN 15 018 Part 2 

4 Materials 
4.1 Steel quality groups for welded members 
The steel quality groups of welded members shall be deter· 
mined in accordance with DASt-Richtlinie 009. 

4.2 Designations to be used in the documentation 
The materials shall be cוearוy designated in the manufactur­
ing documents. 

4.3 Members incorporating different grades of steel 
tו is permitted to use different grades fס steel in one and the 
same member or loadbearing structure. 

5 Structural members 
5.1 Centroidal axes and system lines 
The centroidal axes of members shall coincide wherever 
possible with the system lines. חl the case of chords com­
posed of members with differing locations of their cen­
troidal axes, the averaged centroidal axis shall be laid סח the 
system line; see also subclause 6.1.2. 

5.2 Ease of assembly and accessibility 
Members shall be designed in such a way that ווa parts can 
be easily machined, assembled and maintained. 
Water shall be able to flow off and water pockets shall be 
avoided. 
Connections shall be designed for ready fabrication, and 
shall be accessible סח the finished structure wherever pos­
sible. 
Convenient welding positions shall be provided as far as 
possible. 

5.3 Minimum dimensions 
lח view of the adverse consequences of a possible loss fס
cross section fס the members during their service life, the 
minimum dimensions specified in table 1 shall be adhered 
tס; see also clause 8. The risk of corrosion depends סח
environmental influences and nס the kind of corrosion pro· 
tection selected. 

5.4 Minimum spacings 
The minimum spacings specified in table 2 shall be adhered 
to between adjacent edges and walls, in so far as protection 
against corrosion and accessibility for maintenance work 
are not assured by other means, see also subclause 8.2. 

5.5 Points of introduction of forces, bends, cutouts 
nו the zone fס points of introduction of forces, bends or 
kinks, cutouts and penetrations, the changes in stress and 
stability conditions brought about by these features shall 
be allowed for by suitable structural measures. 

5.6 Ouality of flame-cut surfaces 
Flame-cut surfaces shall be at וeast of quality cוass וו speci­
fied in DIN 2310 Part 1 and Part 3, with the exception of 
members assigned סt notch cases W 01 and W 11 described 
in DIN 15018 Part 1, November 1984 edition. 

6 Connections 
6.1 Junctions, joints and other connections 
6.1.1 Arrangement 
AII welded, riveted or bolted connections shall be arranged 
as compactly as possible. 

6.1.2 Centroldal axes 
The centroidal axes fס the groups fס welds, rivets or bolts 
shall coincide as far as possible with the centroidal axes fס
the members and fasteners, see also subclause 5.1. 

6.1.3 Partial connecting forces 
The individual parts fס a member etc. shall each be con­
nected, rס jointed and covered separately, in accordance 
with their caוculated share in the stress resuוtants, except 
for wire ropes; see cוause 9. 

6.1.4 Llnlng plates 
With the exception of connections made with high strength 
friction grip bolts, ail force-transmitting lining plates thicker 
than 6 mm and וarger than one third fס the part to be lined 
shall be provisionally attached by means fס not less than 
two rivets or two bolts or corresponding welds (taking the 
appropriate notch case into consideration). nו the case of 
indirect connection of a lined part, the procedure described 
iח subclause 6.3.9 shall be fסllowed. 

6.1.5 Concerted action of fasteners 
The transmission of the stress resultant of a member jointly 
via welds, rivets and high strength friction grip bolts is per­
mitted if the shares of the stress resultant are capable of 
being determined unambiguously in the individual parts fס
the cross section, and if they are transmitted via one partic­
ular type of connection in each part of the cross section. 

6.1.6 Angle cleats and welded-on lug plates 
ln riveted and bolted connections, any angle cleats used 
shall be connected so as to transmit either 1,5 times the 
value of the share in the stress resultant for one leg and 
1,0 times the value for the other leg, or 1.25 times the value 
for both legs; welded-on וug plates shall be connected to 
transmit 1,5 times the value of the stress resultant. 

6.2 Welded joints 
6.2.1 Condltlons required for welding shops 

and welding specialists 
6.2.1.1 Welding shops 
The welding shops shall be in possession fס the "com­
prehensive form of verification of suitability for welding" for 
steeו structures described in DIN 18800 Part 7, May 1983 
edition. subclause 6.2. and for tubular structures described 
iח DIN 4115. The welding shops shall aוso have at their dis­
posal the necessary qualified personnel and suitable equip­
ment to comply with requirements of the above standards. 
For the purpose of fabricating and repairing simple and 
standardized וoadbearing steeו structures for cranes and 
crane equipment, the welding specialist of a firm posses· 
sing the "comprehensive form of proof of suitability for 
welding" may appoint as subcontractors one or several 
firms possessing the "limited form of proof of suitability for 
welding" described in DIN 18800 Part 7, May 1983 edition, 
subclause 6.3; the responsibility for such subcontracting 
rests with the welding specialist. 

6.2.1.2 Supervision of welding operations 
The welding specialist charged with the supervision of the 
welding operations within the framework of the "com­
prehensive form of proof of suitability for welding" shall 
satisfy the requirements of DIN 8563 Part 2, and in addition 
shall be conversant with and observe the requirements fס
DIN 15 018 Part 1 (November 1984 edition). in particular the 
cוassification of crane types into וoading groups given in 
table 23, and the relationships between weld qualities and 
notch cases specified in tables 25 to 32. The welding spe­
cialist of a subcontracting firm shall also possess adequate 
knowledge fס the reוationships between weld qualities 
and notch cases laid down חi DIN 15018 Part 1, and experi­
ence in the construction fס steeו structures for cranes in 
accordance with DIN 15018 Part 2. 



fications for construction work; works 
for protection against corrosion of steel 
and aluminium structures 

DIN 18 800 Part 7 Steeו structures; fabrication, verifica· 
tion fס suitability fסr welding 

DIN 55928 Protection against corrosion of steel 
structures by organic and metallic 
coatings 

DIN 83 318 Splices for wire ropes 

3 General 
3.1 Static systems 
When designing and constructing structural members 
(hereinafter briefly referred to as members) and connec-

Table 1. Minimum dimenslons 

DIN 15018 Part 2 Page 3 

tions, the static systems סח which the calculation is based 
shall be impוemented in accordance with the recognized 
rules of the art. 

3.2 Loadbearlng members 
and prlnclpal connectlons 

For the purposes fס this standard, loadbearing members 
and principal connections are members and connections 
respectively which require a stress analysis as specified in 
DIN 15018 Part 1. 

3.3 Cambers 
Cambers and other preforms which may be required for the 
crane operation shall be specified in the manufacturing 
documents. 

Minimum thicknesses of loadbearing members 

Corrosion Plate and sheet, flats, Hole Bolt 
No. 

risk 
wide flats, steel bars and webs Walls of enclosed members diameter thread 
fס steel sections in members 

exposed to corrosion 
and tubing 

סח all sides min. min. 

1 Slight 3 2 6,4 M6 

2 Medium 5 4 8,5 M8 

3 High 7 6 11 M 10 

Table 2. Minimum spacings 

Description and illustration h emin Diagram e = f (h) 

Spacing between the flange edges of steel 
channeוs or simiוar sections 

ג ]
- 120 -

1 

-~ e 1-
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350 i------------

up members or of members made fס open :$300 120 
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ו
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1 Fleld of application 
This standard applies to the steeו structures of cranes of ווa
types, and also to mobile steel structures for continuous 
conveyors, with the exception of vibrating conveyors. tו
does not cover to craneways, excavators, ropeways and 
wagon tipplers. 

2 Standards and documents referred to 
The following standards and documents shall be complied 
with unless otherwise specified in this standard. 
DIN 4115 Lightweight and tubular steel construc­

tion in building; rules reוating to 
approval, design and construction 

DIN 8563 Part 2 Quality assurance of welding opera­
tions; requirements regarding the firm 

DIN 8563 Part 3 Quality assurance of welding opera­
tions; tusion-welded joints in steel; 
requirements, evaluation groups 

DIN 15018 Part 1 Cranes; steel structures; verification 
and anaוyses 

DIN 17 100 Steeוs for generaו structuraו purposes; 
quality specifications 

DASt-Richtlinie (DASt guideline) 009 Empfeh/ung zur Wahl 
der Stah/giitegruppen fiir geschweiBte 
Stahlbauten 1) (Recommendation סח

the selection of steel quality groups for 
welded steeו structures) 

DASt-Richtlinie (DASt guideline) 010 Anwendung hoch­
fester Schrauben im Stah/bau 1) (Use fס
high strength bolts in structural steel­
work) 

Reference is also made in the text fס the present standard 
to the following standards or to certain parts thereof. 
DIN 124 Round head rivets; nominal diameters 

10 to 36mm 
DIN 127 Barbed or plain spring וock washers 

with rectangular cross section 
DIN 128 Curved or crinkle type spring washers 

(high compression load spring 
washers) 

DIN 302 Countersunk head rivets; nominaו 

diameters 10 to 36mm 
DIN 407 Part 1 Symbols for rivets, bolts and hole diam-

eters used in steel structures 
DIN 601 M 5 to M 52 hexagon head bolts; prod­

uct grade C (modified version of 
ISO 4016) 

DIN 609 Hexagon fit bolts with long threaded 
dog point 

DIN 660 Round head rivets; nominal diameters 1 
to9mm 

DIN 741 Wire rope grips for rope terminations 
for light duty applications 

DIN 997 Tracing dimensions for steel sections 
and steeו bars 

DIN 998 
DIN 999 
DIN 1080 Part 1 

DIN 1080 Part 2 

DIN 1080 Part 4 

Hole pitches in unequal angle steels 
Hole pitches חi equal angle steels 
 erms, symbols and units used in civilז
engineering; principles 
 erms, symbols and units used in civilז
engineering; statics 
Terms, symbols and units used in civil 
engineering; steel construction; com­
posite steel construction and steel 
girders in concrete 

DIN 1142 Wire rope grips for rope terminations to 
meet safety requirements 

DIN 1912 Symbolic representation of welded, 
soldered and brazed joints 

DIN 1913 Part 1 Covered electrodes for the welding fס
unaווoyed and וow aווoy steel; cוassifi­
cation, designation, technical delivery 
conditions 

DIN 2078 Steel wires for wire ropes 
DIN 2310 Part 1 Thermal cutting; concepts and nomen­

clature 
DIN 2310 Part 3 Thermaו cutting; oxygen cutting, bases 

of process, quality, dimensional devia­
tions 

DIN 3092 Metallic wire rope cappings in rope 
sockets; safety requirements and testing 

DIN 3093 Part ד Wrought aוuminium alloy compression 
clamps; blanks made from flat oval tub­
ing with uniform wall thickness; techni­
cal delivery conditions 

DIN 3093 Part 2 Wrought aluminium alloy compression 
clamps; compression joints using 
blanks with uniform ווaw thickness; 
types, correlation 

DIN 3093 Part 3 Wrought aluminium alloy compression 
cוamps; compression joints using 
blanks with uniform wall thickness; 
manufacture, quality requirements, 
testing 

DIN 6914 Hexagon bolts with large widths across 
flats for high tensile bolting in steel 
structures 2) 

DIN 6916 

DIN 6917 

DIN 6918 

DIN 6935 
Supplement 1 to 
DIN 6935 

DIN 7968 
DIN 7989 
DIN 7990 

DIN 8551 Part 1 

DIN 8557 Part 1 

Round washers for high tensile bolting 
in steel structures 
Square washers for high tensile bolting 
of ו sections in steel structures 
Square washers for high tensile bolting 
of channeוs in steeו structures 

Cold bending of steeו flat products 
Cold bending of steel flat products; 
values of compensation factors v for 
calculating the flat length 
Hexagon fit bolts for steel structures 
Plain washers for steel structures 
Hexagon bolts with hexagon nuts for 
steel structures 
Edge preparation for welding; groove 
forms סח steeו, gas welding, manuaו arc 
welding and gas-shielded arc welding 
Filler metals for submerged-arc weld­
ing; welding of unaווoyed and alloy 
steels; designation, technical delivery 
conditions 

DIN 8559 Part 1 Filler metals for gas-shielded arc weld­
ing; wire electrodes and filler wires for 
gas-shielded metal arc welding of un­
aווoyed and וow aווoy steeוs 

DIN 8560 Qualification testing of welders for 
welding steel 

DIN 8565 Protection against corrosion fס steel 
structures by thermal spraying of zinc 
and aluminium; general principles 

DIN 18364 Contract procedure for construction 
work. Part C: General technical speci-

1) Stahlbau-Verlag, Koln. 
2) Termed "high strength friction grip bolts" in this standard. 
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DIN 15 018 Part 1 and Part 2 have been published following an abridged procedure as specified in DIN 820 Part 4, in the form 
of corrected editions. This method fס proceeding, as well as the corrections that have now been made, were notified and 
explained in the DIN·Mittellungen (DIN News) 61, 1982, volume No. 8, pages 496 to 498. 
tו would have been inadvisable to revise the content of the standard at the present time, in view of the general approval 
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Standards and documents referred to 
See clause 2. 

Prevlous editions 
DIN 120 Part 1: 11.36xxxx 
DIN 15018 Part 1: 04.74 

Amendments 
The following amendments have been made in comparison with the April 1974 edition: 
the corrections mentioned in the DIN·Mitteilungen 61 , 1982, No. 8. pages 496 to 498 have been incorporated. 

Clauae 2 Standards and documents referred to 
The standards and documents to be observed, and in particuוar those to which reterence is made in the text of the present 
standard, have been brought up to date. This applies to the following standards and documents in particular: 

DIN 1080 Part 1, Part 2 and Part 4; 
DIN 1055 Part 4 and Part 5; 
DIN 8563 Part 3; 
DIN 15019 Part 1; 
DASt-Richtlinie 010; 
DIN 267 Part 3; 
DIN 2310 Part 1 and Part 3; 
DIN 6917; 
DIN 6918; 
DIN 17100; 
DIN 17 111; 
DIN 18800 Part 1. 

The references to Standards DIN 741 , DIN 1050 and DIN 4100 have been dropped, as these standards have been withdrawn. 
DIN 18800 Part 1 has been included for the first time, because reference is made to subclauses 3.4, 7.3.1.1 and 7.3.1.2 of the 
above-mentioned standard in the text fס the present standard. (Thls replaces the references סt DIN 4100 in subclause 6.5 of 
the April 1974 edition of DIN 15018 Part 1.) 

Subclause 7.2.1 Load cases and permlsslble stresses 
The USt 36-1 material for rivets has been altered to USt 36 in agreement with DIN 17111 . 
(The RSt 44-2 material for rivets is no longer included in DIN 17111. For the sake of completeness, it is still specified in the 
present standard.) 

Subclause 7.4.4 Permisslble streaaes 
tn table 19 reference is made to the reduced shear stresses in welded joints specified in DIN 4132, February 1981 edition, sub­
clause 4.4.5. 

Subclause 10.3 Examples of classlflcatlon of commonוy used structural shapes lnto notch cases 
The qualities ot flame-cut surtaces have been designated by symbols '11' and '22' in accordance with DIN 2310 Part 1 and 
Part 3, in respect of components with the code numbers W01 and W11 . 

Explanatory notes relatlng to the November 1984 revlsed edltion 
The present standard has been revised following an abridged procedure, as already notified in the DIN-Mitteilungen 61, 1982, 
No. 8, pages 496 to 498, and brought ln line as far as possible with the most recent state סfthe reוevant standards concerned. ln 
this context, certain references and printing errors have been corrected, and certain editorial changes have been made. 
Various comments and more far-reaching suggestions for amendments have been discussed and taken into consideration in 
so far as it was possible to do so within the framework of the abridged procedure. 
Those suggestions which could not be incorporated here have been duly noted and their inclusion has, by common consent, 
been postponed until such time as the content of the standard will be under review. 
A short summary of the most important amendments to the text is glven below. 
The Vorlauflge Richtlinien fiir Berechnung, Ausfiihrung und bauliche Durchbildung von g/eitfesten Schraubenverbindungen 
(Provisional guidelines for the calculation, design and construction of friction grip bolted connections) have temporarily been 
superseded by DASt-Richtlinie 01 סAnwendung hochtesterSchrauben lm Stahlbau, because in the current edition of DIN 18 800 
Part 1 specifications are included relating to loadbearing members subjected to loadings which are not predominantly static, 
such specifications being of vital importance to crane structures. 
The normal load case consisting of main loads and additional loads as described in table 7, column 4, has been specified to con­
torm to anticipated international specitlcations. Accordingly, it must be assumed that the crane is travelling in steady state 
condition, and that skewing forces and possibly also wind forces are acting. Consequently, the lifted וoad shall also be multi­
plied by the self weight factor rp . 

On the basis of recent tests which are not yet compוeteוy concluded, it would appear advisable to reduce thevalues of permis­
sible shear stress in the verification of service strength relative to fillet welds. As a result, an approprlate reference has been 
made in table 19 סt take into consideration in a suitable fashion the reduced shear stresses specified in DIN 4132, February 
1981 edition, subclause 4.4.5, in respect of fillet welds and of welds with root notches. 

lnternatlonal Patent Classlficatlon 
8 66 C 17-00 
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Probability density f (x) corresponding to all the stress 

amplitudes 0 0 - 00 
7), related to the greatest difference of 

the maximum stress amplitudes 00 - a0 . 

groups using a uniform and simple scheme involving 

approximately equal factors of safety. As regards the five 

notch cases for welded components made of St 37 and 

St 52 steels, the tests indicated that the bearable stresses 

were approximately equal, and these five cases could 

therefore be handled in the same way. The vaוues fס the 

stress scheme given in table 17 are based סח thealternating 

stresses with limiting stresses of equal magnitude but 

opposite sign א( = -1,0). Between these basic values there 

exist constant step ratios depending סח the steel grade, the 

 ues forוoading group and the notch case. The remaining vaו

any optionaו limiting stress ratios between 1,0-=א and +1,0 

can be derived with the aid fס the established Smith dia­

gram shown in figure 9. The equations for this are given in 

tables 18 and 19 as a function of the limiting sוress ratios. nו

addition, ווa the figures are specified in tabular and diagram­

matic form in a Supplemenl oו the present standard. lf 

electronic data processing facilities are employed, such 

tables become superfluous, because the mathematical 

notations for the permissible stresses in tables 18 and 19 

can be incorporated in the computer programmes. 

ln expוanation of figure 8 (idealized related stress collec­

tives) and oftable 15(related stresses a0 -a,nla0 -om ofthe 

idealized stress collectives), the relationship between a 

related stress/time pattern a<וזla0 with mס = constant, the 

frequency f(x) and the cumulative frequency 

N/N=2f f(x)dx 
Uo 

is illustrated in figures 14a) to 14c). The multistage tests for 

the determination of the bearable working stresses carried 

out by the LBF in Darmstadt 6), were based סח such stress/ 

time patterns and סח a Gaussian normal distribution fס the 

stress amplitudes 0
0 

- u
0
1 a

0 
- a

0
. The frequency for the pur­

poses of the test was standardized and specified as follows : 

(x) = -- exp - -- -------f 
1 { 1 ((oo [o)/(ao-ao)ס-

2 } 
/2דז 2 0,217 
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Distribution function/relative cumulative frequency stress 

collective related to the largest stress ampוitude 

N/N= 2 j f(x)dx 
X 

Re 8 Holdlng ropes and guy ropes 

The ruוes for the calculation of holding ropes and guy ropes 

are also different from those given in DIN 120 Part 1. The 

values fס permissible stress had to be derived from rela­

tively few experimental values. 

Re 9 Tension on prestressed bolts 

The data סח this subject are new and are based סח scientific 

investigations and סח industrial data. Reference is made in 

this connection to the further work being carried out by VDI 

סח the Systematische Berechnung hochbeanspruchter 

Schraubenverbindungen (Systematic calculation of highly 

stressed bolted connections), (VDl·Richtlinie 2230) . 

Re 10 Tables 

Re 10.2 Welds 
Simultaneously with the conclusion fס the consuוtations סח

the present standard, DIN 8563 Part 3 was published; it 

deaוs with the evaluation groups for the quality assessment 

of welded joints. DIN 8563 Part 3 incorporates a new kind of 

specification of the evaluation groups for welded joints. The 

previously used designations "Quality 1", "Quality 2" and 

"special quaוity" specified in the previous edition of 

DIN 8563 Part 1 will חס longer be used in future. 

Attention is also drawn to the fact that the details relating to 

the symbolic representation of welds are being revised. 

6 ) Laboratorium fiir Betriebsfestigkeit (Laboratory for serv­

ice strength), Darmstadt, זechnicaו Buווetin No. 15/65; 

Verwendung eines Einheitsko//ektivs bei Betriebsfestig­

keits-Versuchen (Use of a standard collective for service 

strength tests). 
7) R. Zurmuhl. Praktische Mathematik tiir tngenieure und 

Physiker (Practical mathematics for engineers and 

physicists). 



thus, tor example, loading group B 5 applies for the correla­
tions S1/N 4 and S2/N 3 and S3/N 2. The usual types of crane 
have been classified in table 23 into six loading groups in 
accordance with the aspects described above, depending 
סח their stressing during operation throughout their intended 
life. 
The classification ot a crane is governed by the part of the 
crane subjected to the most unfavourable stressing;just as 
in the case of the adoption of self weight factors and nominal 
­oad spectrum factors, it is permitted to classify certain indiו
vidual structural assemblies or members which are clearly 
separated from one another into different loading groups 
as specified in table 23, on condition that the service condi­
tions described in table 14 are ווew known. 

nו comparison with DIN 120 Part 1, the differentiation in 
accordance with notch effects of the individual members 
and connections within each וoading group has been in­
cluded in the present standard tor the first time. By analogy 
with the stress lines dealt with in the specitications tor 
welded railway bridges, the present standard establishes 
the experimentally verified relationship between permis­
sible stresses, structuraו shape, type of connection and 
design of the member concerned and of the connection. 
Accordingly, a distinction has to be made between eight 
notch cases for each loading group, viz. W 0, W 1 and W 2 for 
non-welded components, riveted and bolted connections 
and K O to K 4 for welded components and their joints. 
Tables 25 to 32 give exainples and details for the cוassifica­
tion of frequently used structural shapes and connections 
or joints into these notch cases, including symbols for the 
welds and test methods in accordance wlth table 24. AII 
these notch cases are given code numbers to facilitate 
comparison. 
Extensive tests at various limiting stress ratios made it pos­
sible to develop, for each steel grade, the values of permis­
sible stress חi the verification of service strength for the 
eight notch cases assigned to each of the six loading 
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respect of bulging, then the factors of safety against bulg­
ing applying to the tull panel shall also be adhered to for the 
partial panels. 
Compוementing DIN 4114, factors of safety against bulging 
have also been specified tor ווa  oad cases in respect ofו
circular cylindrical shells, and a formula has been included 
tor the determination of the bulging stresses. 

Re 7.4 Verlfication of aervlce atrength 
The verification of service strength has been modified in 
comparison with DIN 120 Part 1,as a resultof recentexperi­
ments and fresh knowledge. Both the somewhat dubious 
"compensating factors", rן,, tormerוy used tor this and other 
unrelated purposes, and the coefficients y ot DIN 120 Part 1 
have been discarded. The specifications relating to welded 
railway bridges have been drawn upon as a useful aid when 
establishing the more elaborate differentiating system of 
permissible stresses. 
The veritication ot service strength relating to satety 
against failure as a result of frequently repeated stresses 
variable with time need onוy be carried out for lסad cases H 
as described in table 7, for ווa cranes subjected to more than 
20 000 stress cycles. 
The permissible stresses in this case had to be specified in a 
different way, according to the following characteristics: 
according to loading groups, which comprise combinations 
of differently distributed specitic stress collectives with dif­
ferent absolute number of stress cycles, which are likely to 
cause approximately an equal degree of damage to the 
members or to the connections, also according to steel 
grades, types of stress, notch cases and limiting stress 
ratios. 
Since the service strength decreases with increasing stress 
cycle numbers, N 1 to N 4, and with increasing fullness ratios 
ot the stress collectives, S0 to S3 (see figure 8), six loading 
groups, B 1 to B 6, are listed in table 14 חi accordance with 
the correlations of these two parameters to one another; 
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Figure 14a). 

Portion fס a stress/time pattern related to the largest maximum stress, with N = 20 stress cycles, showing the וargest and 
smallest maximum stress amplitudes and characterized by: 

1 
o,n = - (min o + max o) = constant and x = min o/max o, 

2 

with min O ,Q, lכu, max O ,0:. Uo and lסol >laul· 



Deutscher Eisenhiittenוeute (Society fס German Ferrous 
Metaווurgy Engineers) . 

Re 4.3 Special loads 
The following special loads have been introduced into the 
standard for the first t ime: the tilting force acting סח crane 
trolleys with positive guidance of the lifted load, סח impact 
against an obstacle, the buffer forces generated when the 
crane hits stops or buffers, and the test loads applied during 
 .oadlng testsו

The buffer forces are to be determined from the kinetic 
energy of the colliding crane, assuming certain given travel· 
ling speeds, and from the energy diagram of the buffers. The 
distribution of the buffer forces depends סח the location fס
the centre of mass, סח the freedom fס movement of the 
crane סח the craneway and סח the buffer characteristics; 
this distribution is to be determined in agreement with the 
structure and driving mechanism. 

The purpose fס taking into account "small" and "large" test 
loads and the associated special load cases is to ensure 
that the steel structures of those cranes which are sub· 
jected to a test loading for inspection tests or at some later 
inspection date exhibit adequate safety margins in the 
general stress analysis and in the verification of stability. 
This special load case may prove to be of significance for 
the dlmensiסning of steel structures or members which 
exhibit a non-linear transmission pattern (loads - stress 
resuוtants - stresses) ; this applies, for example, to all 
supporting structures or components which are pre· 
stressed or which have a variable structural configuration. 

The specification of the test lסads and details relating to the 
necessity for. and the actual performance of load tests סח
cranes in respect of which no verification of stability need 
be carried out, are dealt with elsewhere. 

Re 5 Load cases 
AII the above-mentioned main loads and additionaו וoads, 
including the reוated cסefficients, are summarized in table 7 

under the heading of "normal load cases" and the special 
 ,"oads are listed under the heading of "special load casesו
and the determining interaction of the individual loads can 
be gathered from this table for each type of crane. AII the 
 oads listed in the same column represent a separate loadו
case, and in addition a distinction is made in the case of the 
normaו וoad cases between H load cases (framed by a thick 
line) and HZ load cases. 

Re 6 Calculatlon 
ln addition to the conventional computational stress ana· 
סysis, the results fו strain measurements may also be in­
cluded in the evaluation if the required safety margins are 
observed. 

As compared with DIN 120 Part 1, the crane manufacturer may 
now aוso proceed סח the assumption that the craneway is 
correctly laid, and if that is not the case, the plant operator is 
under obligation to supply the relevant details. 

nו addition to structuraו steeו of the conventional steeו 
grades St 37 and St 52, and to tube steel St 35 specified in 
table 8, other steei grades may aוso be used סח condition 
that their mechanical and chemical properties and their 
weldability are adequately guaranteed. nו these cases, the 
permlssible stresses are to be derived from the guaranteed 
yield stress and are to be substantiated from the service 
strengths at 90% survival probability by tests closely 
approximating actual service conditions. The stresses shall 
be determined separately for the individual load cases wlth 
the usual cross-sectional values, and as a general rule it is 
recommended to caוculate the stresses for the individuaו 
 .ed in table 7וoads and finally to superimpose them as specifו

ln the case of system-dependent non-linear relationships 
between loads and stresses, the procedure described in 
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DIN 4114 Part 2, February 1953x editiסn , Ri 10.2, shall be fסl · 

lסwed as apprסpriate. 

Re 7 Verificatlon and anaוyses 
Re 7.1 General 
in the verificatiסn and analyses it shall be demסnstrated 
separately for each individual lסad case as per table 7 that 
the permissible stresses and/סr the required safety factors 
depending סח the וoad case, type fס crane and verification 
are in fact adhered to in the members and principal connec· 
tions and jסints . Only in certain exceptional cases, invoוving 
minor deviations from the design loads. unintentional 
changes in the support conditions, and conditions prevailing 
during construction work סח slte, may the permissible 
stresses relating to load case HZ specified in table 9 be 
exceeded, and the maintenance of the required factors fס
safety relating to load case HZ be no longer compulsory. 

Re 7.2 General stress analysis 

The general stress analysis is intended to demonstrate by 
calculation the safety against attainment of the yield polnt, 
separately for the H and HZ load cases. The permissible 
stresses listed in tables 10 to 12 have been adjusted to the 
values normally used tסday in structural engineering; the 
1,1 times the values specified for load case HZ shall appוy 
for special load case HS as described in table 7. ln cases 
where several stresses act simuוtaneously, comparison 
stresses are to be calcuוated in addition with the stresses 
assigned to one another in each case. 

Re 7.3 Verification of stability 
Verification of stability in respect of safety against buckiing, 
collapsing and bulging shali be carried out as described in 
DIN 4114. As a departure from DIN 4114, different factors of 
safety against bulging have been specified for ווut panels 
and partial panels offlat platesfor all load cases (H, HZ, HS). 
 s nowוhe higher factors of safety specified for fuli paneז
correspond, for ,1 = ,ן, to those applying to the permissible 
compressive stresses in the general stress analysis. These 
factors are readily and economically achievable in stiffened 
full panels by appropriately sizing the stiffeners, which are 
to be designed as continuous members and/or be rigidly 
supported laterally at the ends. The factors of safety for the 
partial panels have been adjusted, for ,1 = ,ן, to the relative 
smaller factors of safety to be considered for the permis· 
sible tensile stresses in the general stress anaוysis. Hence 
the required factors of safety against bulging harmonize 
with those which are generally required in DIN 4114 Part 1 
for web plates, for ,1- = ,ן . 

The different types of verification of safety against bulging, 
applicable to "web plates" and to "rectanguiar plates which 
are components of a member in compression" (flange 
plates) as given in DIN 4114 are designed to take into 
account the differing loadbearing capacity of the plates as 
a function of the stress dlstribution. Since the steel struc­
tures of cranes normally consist of members subjected to 
three-dimensional loading, it becomes impסssible to make 
a cוear-cut distinction between "web plates" and "flange 
plates", with the typical stress distributions associated with 
these terms. nו order therefore to take adequate account of 
the differing loadbearing behaviour of the plates as a func­
tion of the stress distribution, differing factors of safety 
against bulging have been established as a function of t/f; if a 
plate is subjected to stresses acting סח aוו its edges (web 
plate subjected to wheel load, web plate at one corner of a 
frame) then the larger, i.e. the more unfavourable vaiue of ,ן, 
shall be used to determine the required factor of safety 
against bulging. 

Furthermore, if in the case of stiffened plates the stiffeners 
have been designed for the minimum stiffness specified in 
DIN 4114 Part 2, subclause 18.1 (February 1953x editiסn) , 

and if only the partial panels have been caוculated in 
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Figure 13. 
nו the above illustration, 

2 3 

s is the track clearance between rail and guiding means; 
b is the width of rail; 
a is the centreline distance of wheels or guiding means 

(see figure 4 in this connection); 

mobile cranes and fס tower sוewing cranes in order to 
enable the lifting capacity of such cranes to be exploited 
more fully in wind conditions below the "standard case". 
This flexible approach to the specification of the design 
dynamic pressure for cranes in service is in harmony with 
the views expressed by ISO/TC96/SC1, who recom­
mended 125 N/m2 and 500 N/m2 as the lower and upper 
limits respectively for the design dynamic pressure for 
cranes in service for the calculation of the steel structures. 
Naturaווy, where a dynamic pressure deviating from the 
standard is selected, this pressure is to be taken into 
account both in the caוcuוation (as described in DIN 15 018 
Part 1) and in the verification of stability (as described in 
DIN 15019 Part 1 and Part 2). 

Re 4.2.2 Forces arising from skewing 
Forces arising from skewing are generated when the result­
ant direction of rolling movement of the travelling crane חס
longer coincides with the direction of the craneway rail, and 
when the front positive guiding means come into contact 
with the rail. As is ווew known, this unavoidable abnormality 
is caused by tolerances and inaccuracies which arise in the 
manufacture of the crane (bores of track wheels) and of the 
craneway (bends, kinks). The values and distribution of 
these forces depend chiefly on the cוearances of wheel 
flanges or rollers, also on the number, arrangement, bearing 
arrangement and rotational speed synchronization of the 
track wheels and סח the location of the guide rollers (if any), 
or in other words סח the systems of the travel mechanism 
and of the supporting structure. Depending סח the possible 
skew angle a, which consists of several components as a 
result of the causes mentioned, סח the centreline distance 

s i---

Track clearance: Wear: ----... ...... -
~ 5 mm 0,03b mm for guide rollers; 

ס, וס ~ 751 mm ,ס bוס mm for whee/ flanges 

• O 75 0,03b 5 + 0,03b 
s =' s+ O,tOb>IO 0,10b 

' 5 6 7 8 9 m 10 a 

a is the skew angle; 
f is the coefficient of frictional contact. 

of the wheels relative to the front guiding means, on the 
location of the centre of mass of the entire system depend­
ing סח the position of the crane trolley, and on the וocation fס
the slip pole, a positive contact force S is generated at the 
front guiding element (wheel flange rס horizontal guide 
roller) and a group of frictionally transmitted forces is also 
generated at the contact faces of the track wheels. 

Guideline values have been specified forthe standard case, 
סח the basis of which the possible skew angוe determining 
the skewing forces can be calculated as a function of the 
type fס guiding means, the track clearance, the wear, and 
the tolerances of the crane and craneway; only a 75 O,btrack 
clearance has been taken into consideration, because the 
skewing crane normally straightens out again before attain­
ing the maximum skew position. 
Just as it is permissible, subject to agreement, to deviate 
from these guideline vaוues and to use a different, weוו­
founded (smaller rס larger) value for the skew angle in the 
calculation, so is it equally permissible to take into account 
the influence fס the overall and local yieldings fס the crane 
and craneway סח the forces arising from skewing. 
Figure 13 illustrates the relationship between the guideline 
vaוues, the skew angוe and the corresponding coefficient fס
frictional contact f. 
The method of calculation described here has been derived 
from the tracking technique of railborne vehicles, and from 
the results of detailed investigations carried out by the 
Braunschweig Technical University, using an experimental 
crane amongst other things, under the sponsorship fס the 
Verein Deutscher Maschinenbau-Anstalten (Association of 
German Mechanical Engineering Plants) and of the Verein 



(cp) and nominal load spectrum factors (יf/), by which the ver­

tically acting loads, the stress resultants, or the stresses 

arising therefrom, are to be multiplied. 

The self weight factors (cp) apply exclusively for the self 

weights of the crane, including its associated equipment, as 

a function of the travelling speed or of the circumferential 

velocity VF, and of the condition of the runway; these factors 
are situated between 1,1 and 1,2. lt may be necessary to 

select higher values fס cp in the case of speeds exceeding 

200 m/min and fס road traveו. nו such cases, the reasons for 

the choice of a higher value are to be substantiated and 

particularly agreed. 

ln cases where several motions take place simultaneously, 

it is permitted to use several different self weight factors in 

order to achieve a closer approximation of true working 

conditions for the individuaו groups of components con­

cerned, according to their partial self weights and their par· 

tial conditions. The vertical inertia forces due to self weights 

alone are to be entered in the calculation in the same way as 

before, חi accordance with DIN 120 Part 1. 

The lnertia forces due to the sudden picking up of lifted 
loads, which is the condition normally considered here, and 

which forces in this standard are still assumed to act ex­

clusively in the vertical direction, depend סח the one hand 

סח the springing of the system, i.e. סח the elasticity of the 

hoisting ropes and of the crane structure, and סח the other 

hand on the instantaneous hoisting speed at the start of the 

hoisting operation, which depends סח the nominal hoisting 
speed VH and סח the crane driver's mode of driving. Based 

סח measurement results and סח experimental data, the con­

ventional cranes have been cוassified into lifting classes H 1 

to H 4 (table 2) with the nominal load spectrum factors 1/י 

ranging from 1,1 to 1,3 חi the case fס H 1, andfrom 1,4 to 2,2 in 

the case of H 4, in accordance with table 2 and figure 1. The 

lifted loads, the stress resultants or the stresses deriving 

therefrom are to be multiplied by these factors. These fac­

tors are also intended to make allowance for various un­

certainties in the determination of other influences. As in 

the case of the self weight factors ,p, it is permitted, when 

selecting the nominal load spectrum factors rןt, to approxi­

mate the true conditions more closely in individual cases by 

correlating certain individual structural assemblies which 

are clearly separated from one another into different lift­

ing classes, if the hoisting conditions are accurately known. 

The above comments make it clear that the nominal load 

spectrum factor יf/ has been defined more precisely than 

was the former compensation factor י/f specified in DIN 120 

Part 1; these former compensation factors were designed 

to allow bסth for the increased stresses resulting from 

inertia forces due to hoisting motions and for the reduced 

service strengths of the materials when subjected to 
frequently repeated variable stressiחg. This mixing of two 

phenomena and characteristics which are entirely unrelated 
to one another has now been eliminated (see clause 7.4). 

Re 4.1.5 lnertia force1 arislng from drlvlng mechanisms 

The inertia forces which arise during the acceleration and 

deceleratlon of crane motions depend for their origin סח the 

approximately equal driving and braking torques generated 

during every operating cycle. As a general rule, the quasi­

static inertia forces shall be calculated for both processes 

(acceleration and deceleration) taking into consideration 

the rAechanicai system (distribution of masses, velocity 
conditions), as ווew as the efficiencies and the other resist· 

ances to motion. חl the case fס mechanisms, such as traveו­

ling gear units, where the transmissibility fס the drivlng 

forces 1s restricted by frictional contact, e.g. between a 

track wheel and a rail, the caוcuוation may be based סח an 

upper limiting value, which depends סח the coefficient of 

frictional contact (f = 0,20) and סח the minimum wheeו וoads 
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to be considered for the transmissibility fס the largest pos­

sible driving force. This applies because the fסrces must be 

capable of being frictionally transmitted even under un­

favourable conditions, such as the minimum wheeו load rס

the minimum wheeו וoads, because the proper functioning 

of the mechanism demands it. 

oז allow for unavoidable transient oscillation phenomena 
set up during sudden changes in the drive fסrces, it 1s per­

mitted to multiply the difference fס the quasi-static force 

before and after the sudden actiסl) fס the drive forces by an 

oscillation coefficient fס 1,50 instead of carrying out a more 

accurate calculation of the dynamic forces. The inertia force 

effects determined in this way shall be supported in com­

plete harmony with the loadbearing structure and driving 

mechanism; rules are given in the standard, by way fס

example, for the distribution of the reactions סח the indi­

vidual track wheels, and for the וateral forces arising there­
from. Subsequent changes fס the driving mechanism will 

involve a change in the design loads fס the structure and will 
always require renewed calculation. 

nו cases of wide-span cranes equipped with mechanically 
independent travelling bסgies fitted with an electricaו 

straight·line running control and/or an anti-skewing safety 

device, the necessary allowance shall be made חi the cal­

culation for the dynamic effect fס the operational error, or 

(in emergencies) the maximum permissible control error 

(see DIN 19 226) (elastic forward motion). 

Re 4.1.6 Centrlfugal forces 

From now on, centrifugaו forces are to be taken into con­

sideration in slewing cranes. 

Re 4.1.7 lmpact from bulk material 

The transient forces generated by the impact of bulk mate· 

rial, which are of very short duration, need only be taken into 

account as local loads whose action is limited to the וoad­

bearing members immediately affected, and this action 

need not be followed down to the bearings and track 

wheels. 

Re 4.2 Addltlonal loads 

Apart from the additional loads already mentioned, such as 

the wind loads specified in DIN 1055 Part 4, the thermaו 

effects, the snow loads specified in DIN 1055 Part 5 and the 

lסads סח walkways, stairways etc. an important new factor 

has been added, viz. the forces arislng from skewing. 

Re 4.2.1 Wind וoads 

The design dynamic pressure for cranes חi service, 

q = 250 Ntm2, aחd the design dynamic pressures for cranes 

out of service, which are to be entered in the caוcuוation 

as specified in DIN 1055 Part 4, include the dynamic pres­

sure peaks (wind gusts) and their dynamic effects סח the 

supporting structure. The mean dynamic pressure corre· 

sponding to these wind conditions is considerably smaller. 

The design dynamic pressure for cranes in service corre­

sponds to a wind condition under which the movlng of loads 

with the aid fס the crane remains barely just possible in 

normal cases. Consequently, there may well be instances 

where it would be reasonable to specify a higher or a lower 

design dynamic pressure for cranes in service. Steps shall 

however aוways be taken to ensure that crane operation is 

immediately discontinued when the wind condition 

approaches a state corresponding to the selected design 

dynamic pressure for the crane in service. 

The adoption of different design dynamic pressures within 

the context described above may, for example, be ·סחc
sidered appropriate in the case of coastal cranes, in order 

to delay the moment in time when such cranes must be shut 

down because fס the "normal case" wind conditions which 

occur more frequently aוong the coast: they may aוso be 

considered appropriate in the case of truck-mounted 
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Explanatory notes relatlng to the April 1974 editlon 

Standard DIN 120 Part 1, November 1936 edition, and its 
supplements issued at וater dates were originally intended 
to serve as guidelines for the building inspectorate, cover­
ing steel structures fסr both cranes and craneways. Such 
structures shall be designed and constructed in accסrd­
ance with most modern techniques fס current engineering 
practice. Since crane structures are constituent parts of 
machines, whereas craneways are static structures or com­
ponents thereof, different conditions obviousוy apply to 
these two cases; consequently, it was decided right from 
the start when revising DIN 120 Part 1 to separate the stand­
ards accordlng סt the subject matter covered by them 
(DIN 15018 to deal with cranes and DIN 4132 to deal with 
craneways). They differ where necessary, as in the case of 
the design וoads, but they agree wherever possible, such as 
in the verificatiסn fס service strength of the components 
and connections and joints. The technical committee 
entrusted with the revision was able סח the one hand to 
make good use of the many years of experience gained with 
DIN 120 Part 1, and סח the other hand סt take into account 
the most recent and well substantiated results of research. 
nו this context, the Supplement to DIN 120, November 1944 
edition, has aוso been withdrawn. 

The purpose fס the new standards is סt enable designers to 
achieve an economic design and construction which fully 
meets all safety requirements, סח the basis fס assumptions 
cוoseוy reflecting actual conditions, and of an adequate 
computation. 
The new features and the changes in comparison with 
DIN 120 Part 1 are deaוt with in these explanatory notes 
relating to DIN 15 018 Part 1, as far as cranes are concerned. 

The specifications of this standard are סt be applied in their 
entirety and neither supplemented nסr substituted by parts 
fס DIN 120 Part 1, or by other crane standards. ln addition, 
the "Principles fס design and construction" (DIN 15 018 
Part 2) shall be taken into account for the design of crane 
structures. 

The terminסlogy and nomencוature are in harmony with 
DIN 1080 (symbols used in structuraו anaוysis in clvil 
englneering), for the sake of uniformity and clearer under­
standing. Thus, for example, all external fסrces, i.e. forces 
acting in one dlrection only, are referred to as loads, where­
as ווa internal forces acting in twodirections at the banks fס
cuts are referred to as stress resultants; it should therefore 
be borne in mind that the term "load" always represents a 
comprehensive concept not restricted to descrlbing such 
things as a useful load, a lifted load or an impסsed load, as 
was formerly the case. 

Like all similar recently published design principles, 
DIN 15 018 is not intended as a pocket guide for the design 
and dimensoning of supporting structures. On the contrary, 
it contents itself with the enunciation of generallyvalid rules 
for the design וoads, the load cases and the required ana­
lyses and verification. The proper application fס the present 
standard presupposes a clear understanding of the 
relationships between the mode fס operatiסn and the 
design fס cranes, allied with a.comprehensive engineering 
grasp fס mechanics and with a very thorough knowledge of 
the behaviour of materials and of structural steel fabricat­
ing methods. 
Although this standard applies basically to structures made 
fס steel, its principles are equaווy applicable סt ­ther strucס
tural materials, such as light metals, סח cסndition that the in­
fluences due to the other material are taken into account 
fully and correctly as regards quantitative relationship. 

Re 1 Fleld of applicatlon 
Apart from cranes and crane equipment, the field of appli­
cation also covers mסbile steel structures fסr continuous 

conveyors, but not craneways, excavators, waggon tippers 
and mining machinery. 

Re 2 Standarde and documente referred to 

A וist is given of those standards and guidelines which are to 
be observed in ווa cases wlthout further individual reference 
and a further list of standards and guidelines to which refer­
ence is made in the text of this standard, involving eitherthe 
entire standard concerned or extracts thereof. 

Re 3 Detaila to be gוven for desוgn purposea 

The following details shall be provided for design purposes: 
mode of operation, classification into the relevant lifting 
classes and loading groups, the assumed static system 
which reflects actual service conditions as closely as pos­
sible, or, where appropriate, a suitably simplified static 
­oadbearing system which nevertheless results in an .inו
disputably safe supporting structure, the steel grades used, 
the cross-sectional vaוues, the stress anaוyses and verifica­
tion of stability of all the loadbearing members and essen­
tial connections and joints. 

Re 4 Deaign loads 
Under this heading, a new approach has been made with 
regard to the distinction between individual loads. 

Crane structures in service are subjected סt repeated loads 
variable with time, which, for their part, trigger variable 
stresses in the structural components and connections via 
the interaction fס the static system and of the cross­
sectionaו shape. The purpose of making a distinction be­
tween main loads, additional lסads and special lסads is סt
cוearוy define these loads and to avoid the risk of dangerous 
limiting stress conditions, such as damaging stress (H), 
attainment fס the yield point or fס instablllty states (H, HZ, 
HS), due to the behaviour fס the material. 

Consequently, ווa loads which have an effect סח the service 
strength through their actions shall now be regarded as 
main lסads; these include the self weights which are always 
present, the lifted loads which act during each operating 
cycוe, including their vertical inertia forces, the inertia 
forces arising from the motion fס cranes, crane com­
ponents and lifted וoads, and aוso the centrifugal forces 
during slewing. 

AII the remaining load effects such as wind loads, forces 
arising from skewing, thermal effects, snow וoads, וoads סח

walkways, etc. shall be regarded as additional loads and 
shall only be taken into consideration in respect fס the 
general stress analysis and fס the veriflcation of stability. 
The same applies for the special loads, such as the tilting 
forces סח crane troווeys with positive guidance of the lifted 
 oad, buffer forces and test loads; they are subject toו
special rules with regard to their interaction with the other 
 oads. The object of introducing these special loads into theו
overall picture is to ensure that the crane structure, as an 
essential component of the production tooו "crane", is un­
likely to suffer any substantial damage which might ad­
versely affect the production sequence, even in the event fס
unexpected, rare, but nevertheless unavoidable occur­
rences. 

Re 4.1.4 Vertlcaו inertla forces 

A distlnction has been made between the causes of the 
vertical inertia forces, i.e. they have been classified into 
forces due סt the motion (travelllng, sוewlng etc.) of cranes 
or crane components, and into forces due to the hoisting or 
lowering of lifted loads; both these causes וead to vibrations 
fס the supporting structure, which is therefore subjected to 
higher stresses than those which arise from assumed static 
self weights and lifted loads alone. These increased 
stresses are allowed for in a simplified manner by the adop­
tion of vibration factors, subdivided into self weight factors 
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Table 32. Notch case K4 (very strong notch effect) (continued) 

Description and illustration Symbol Code 

~ 

Continuous component sוotted to accommodate a ~ 
plate with right·angled ends which is welded סח by 
standard quality double fillet weld. 

443 

~ 

Continuous component onto which a flange plate is 
welded by a fillet weld. 

444 

~ 

< -(~ 

-ן[ oן~ן

Holed or slotted components welded to other com­
ponents by fillet welds in the holes or sוots. 

445 

~ 
P or / \ 

--לp 4סoן

+--~-
Continuous components with batten plates welded 
in between by standard quality fillet weld or butt 
weld. 

446 

--+_נםם!וlננננננ__,.. .......

~ '&iכ' / . 

+-- -

Continuous components onto which members are 
welded by fillet weld. 

447 

~ 

Tubular members welded together by fillet weld. 448 

~D 

V 
0 

Components jointed by cross joint, by standard 
quality double fillet weld or by one-sided single­
bevel butt weld with fillet weld and root backing, run­
ning at right angles סt the direction fס force. 

451 

~D 

' / 

-
Standard quality double fillet weld used for connec­
tions subjected to bending and shear. 

452 

~ 

Standard quality double fillet weld between flange 
and web for concentrated loads acting in the web 
plane at right angles to the weld. 

453 
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Table 31 . Notch cau K 3 (strong notch effect) (continued) 

Symbol Description and illustration Code 

K 

Standard quaוity double beveו butt weld with double 
fillet weld between flange and web for concentrated 
 es to theוane at right angוoads acting in the web pו
weld. 

353 

~ 

-:Y זi"-F 

u.ג 
Web pוate and curved flange plate jointed by stand­
ard quality double fillet weld. 

354 

Table 32. Notch caae K4 (very strong notch effect) 

Symbol Description and illustration Code 

:j_p 
X p 

-~- - ·- -
$2 

V11 

Components of different thicknesses jointed 
eccentrically 'by standard quality butt weld running 
at right angles to the directi.on of force, with support­
ed asymmetric joint without slope. 

412 

V- p 

X p --
Components jointed by standard quality butt weld 
running at right angles to the direction of force, at 
flange plate junctions. 

413 

~ 

~ 
_____ m 

Flanges and pipes jointed by two fillet welds or by 
single-bevel butt weld with fillet weld. 

414 

~ 
1 r 
1 

rr 
וו
וו
11 

:: 
וו

ו!

ם~ ו

1 

Flange plates and web plates onto which transverse 
bulkheads are welded by standard quality one-sided 
continuous fillet weld running at right angles to the 
direction of force. 

433 

-~-Continuous component onto the edge of which 
other components with rlght-angled ends are 
welded longitudinally to the direction of force. 

441 

~ 

8 Continuous component onto which other com­
ponents or stiffeners with right-angled ends are 
welded by standard quality double fillet weld run­
ning longitudinally to the direction of force. 

442 
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Table 31. Notch caae K 3 (atrong notch effect) (continued) 

Code Description and illustration Symbol 

343 

344 

345 

346 

347 

348 

351 

352 

Continuous component sוotted to accommodate a 
plate with chamfered or radiused ends, which is 
welded on. The end welds in the zone not וess than 
5 x t in width are made in the form of double bevel 
butt weld with double fillet welds and machined to 
avoid notch effect. 

Cסntinuous component onto which a flange plate is 
welded with t 0 not exceeding 1,5 x tu. The end welds 
in the zone not less than 5 x t0 in width (as shown in 
the illustratiסn) are made in the fסrm fס special 
quality fillet welds. 

Components onto the ends fס which butt straps of t0 

not exceeding tu are welded by special quality fillet 
weld. The end welds are in the form fס special quallty 
fillet welds in the zone shown in the illustration. ln 
the case of סne-sided overlapping of the jסint, the 
eccentric force effect shall be taken into account. 

Continuous component ontס which longitudinal stif-
feners are welded by intermittent double fillet weld 
rס by standard quality double fillet cut-out weld . The 
classification into notch case K 3 applies to the weld 
between the end welds as designed for the stif-
feners. 

Continuous component onto which members made 
from steel sections or steel bars are welded by spe-
cial quality fillet weld running all round. 

Tubular members welded together by special quality 
fillet weld. 

Components jointed by cross joint by standard 
quality double bevel butt weld with double fillet weld 
running at right angles to the direction of force. 

Standard quality double bevel butt weld with double 
fillet weld used for connections subjected to bend­
ing and shear. 

 .ו~ ~
י י ::::::: ::cנ: : ::  ?.ד

-
-b arnrה J-JL 
-k-;;;J-JL 

-~-
/ 

-
/ 

(.(., 

K 
f\ 

End weld only. 

~ 
End weld only. 

~ 
End weld only. 

Lh 

~ 

~ 

K 
0 

K 
0 
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Table 31. Notch caae K 3 (atrong notch effect) (continued) 

Code Description and illustration 

312 

313 

314 

331 

333 

341 

342 

Components fס different thlcknesses jointed by 
standard quality butt weld running at right angles to 
the direction fס force, with supported asymmetric 
joint and slope not exceed!חg 1 : 2 or with symmetric 
joint and slopes not exceeding 1 : 1. 

Normal quality butt weld and continuous compo­
nent, both at right angles to the direction of force, at 
flange plate junctions, with welded-סn corner pוates. 
Weld ends machlned to avoid notch effect. 

Pipes jointed by backed butt weld without sealing 
weld. 

Continuous component onto which other com­
ponents are welded by standard quality double fillet 
weld running at right angles to the direction of force. 

Flange plates and web plates onto which transverse 
bulkheads or stiffeners are welded by standard 
quality continuous double fillet weld running at right 
angוes to the directlon of force. זhe classification 
into notch case K 3 applies only to the zone of the fil­
let welds. 

Continuous component onto the edge of which 
other components with chamfered ends are welded 
by special quality fillet weld running longitudinally 
to the direction of force. Weld ends machined to 
avoid notch effect. 

Continuous component onto which other com­
ponents or stiffeners with chamfered ends are weld­
ed lסngitudinaווy to the direction of force. זhe end 
welds in the zone tחס less than 5 x t in width are 
made in the fסrm of special quality double fillet 
welds. 

Sto.De ~, 
-E·-·-:h-

Sן~ 
19~, .. , 

- :~::::_-_-_-:-""""-D-

4-- ~ 

il 1 

. 

' . 

' . 

י' . (/ ~~י-4-
~ "~ 

i>'Il,~ 

Symbol 

~ 
X 

:i 
X 

P or 
P 100 

P or 
P 100 

P or 
P 100 

P or 
P 100 

V 

~ 

~ 

~ 
~ 

~ 
End weld only. 
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Table 30. Notch case K 2 (medlum notch effect) (continued) 

Code Description and illustration 

244 

245 

251 

252 

253 

254 

Continuous component onto which a flange plate 
with chamfered end (slope ;::aa 1 : 3) is welded. The end 
weld in the zone not וess than ~5 x t in width (as 
shown in the illustration) is made in the form of a 
special quality fillet weld with a = 0,5 x t. 

Continuous component onto which bosses are 
welded by special quality fillet welds. 

Components jointed in a cross joint by special 
quality double beveו butt weld with double fillet weld 
running at right angles to the direction of force. 

Special quality double bevel butt weld with double 
fillet weld used for connections subjected to bend­
ing and shear. 

Special quality double bevel butt weld with double 
fillet weld between flange and web for concentrated 
loads acting in the web plane at right angles to the 
weld. 

Web plates and curved flange plates jointed by 
standard quality double bevel butt weld with double 
fillet weld. 

Table 31. Notch case K3 (strong notch effect) 

'כ .. ,
~\:,~ 

~\~ 
9_,.\ , 

'y 
 Z1J~,22,:ש

/ל

-1 @1-
/ 

Code Description and illustration 

311 Components jointed by one-sided butt weld with 

~ 
root backing, running at right angles to the direction 
of force. 

Symbol 

~ 
End weld only. 

~ 
~ 

':i ':zsi., :ז 0 

':i נsf. '-C D 

'i'lsiY: 

K 

Symbol 

V 
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Table 30. Notch case K2 (medium notch effect) (continued) 

Code Description and illustration 

212 

213 

214 

231 

232 

233 

241 

242 

Components of different thicknesses jointed by nor­
mal quality butt weld running at right angles to the 
direction of force, with supported asymmetric joint 
and slope not exceeding 1 : 3 or with symmetric jסint 
and sוopes not exceeding 1 : 2. 

Special quality butt weld and continuous compo­
nent, both at right angles to the direction of force, at 
flange plate junctions, with welded-on corner plates. 
Weld ends machined to avoid notch effect. 

Components welded onto gusset pוates by special 
quality butt weld running at right angles to the direc­
tion of force. 

Continuous component onto which other com­
ponents are welded by continuous special quality 
double filletweld running at right angles to the direc­
tion of force. 

Continuous component onto which discs are 
welded by special quality double fillet weld running 
at right angles to the direction of force. 

Flange pl_ates and web plates onto which transverse 
bulkheads or stiffeners with cut-off edges are 
welded by special quality double fillet weld running 
at right angles to the direction of force. 

Continuous component onto the edge of which 
other components with chamfered or radiused ends 
are welded by a normal quality butt weld running 
longitudinally to the direction of force. Weld ends 
machined to avoid notch effect. 

Continuous component onto which other com-
ponents or stiffeners with chamfered or radiused 
ends are welded longitudinally to the direction fס
force. The end welds in the zone not less than 5 x t in 
width are made in the form of special quality double 
bevel butt weld with double fillet weld. 

Sוope :s:­..,.,.-3 -~ ~-
S/ope:s:-

..,. ,_.2 -~-
- ~ 

-4--- ~ 

'T' 

E- ~ 

J, 

,.._ 
~ 

:U~ 

Symbol 

':i 
X 

t 

P or 
P 100 

P or 
P 100 

P 100 

4 P100 

t P 100 

t P 100 

~ 

~ 

~ 

~ 
X 

'j 'נsf..'C 

End welds only. 
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Table 29. Notch caae K1 (moderate notch effect) (continued) 

Symbol Description and iווustration Code 

P or 
P 100 

P or 
P 100 

~ 
X 

Web plates jointed transversely by standard quality 
butt weld. 

114 

~ 
X /~ 

Components jointed by standard quality butt weld 
running longitudinally to the direction of force. 

121 

~ 

~ 

Components jointed by standard quality fillet weld 
running longitudinally to the direction of force. 

123 

<c נsf.~ 

~ 
Continuous component onto which other com­
ponents are welded by special quality continuous 
double bevel butt weld with double fillet weld run­
ning at right angles to the direction of force. 

131 

 i '}l'ץ:

#~ 

Continuous component onto which discs are 
welded by special quality double bevel butt weld 
with double fillet weld running at right angוes to the 
direction of force. 

132 

~ 
' ,.. . 

A f- --3: 
zuו!Joz 

[J 

Compression flanges and web plates onto which 
transverse bulk-heads or stiffeners with cut·off 
edges are welded by special quality double fillet 
welds. The classification into the present notch case 
applies only to the zone of the double fillet welds. 

133 

--:; M <c 

f"·jr:-:ן 

~ 
Web plates and curved flange plates jointed by 
special quality double bevel butt weld with double 
fillet weid. 

154 

Table 30. Notch case K 2 (med\um notch effect) 

Symbol Description and iliustration Code 

~ P100 

z P100 

Components made from steel sections or steel bars, 
with the exception of flat steeו, Jolnted by speclal 
quaiity butt weld running at right angles to the direc­
tion of force. 

211 
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Table 28. Notch case K O (allght notch effect) (continued) 

Code 

013 

014 

021 

022 

023 

Description and illustration 

Gusset pוate welded-in by special quality butt weld 
running at right angles to the direction fס force. 

Web plates jointed transversely by special quality 
butt weld. 

Components jointed by normal quality butt weld 
running וongitudinally to the direction of force. 

Web plates and flange plates made from steeו sec­
tions or steeו bars, with the exception of flat steel, 
jointed by normal quality butt weld. 

Components jointed longitudinaווy to the direction 
of force by d<>uble bevel butt weld with double fillet 
weld. 

Table 29. Notch case K1 (moderate notch effect) 

- ~ 

~ 

~ 
Code Description and illustration 

111 

112 

113 

Components jointed by normaו quaוity butt weld 
running at rlght angles to the direction of force. 

Components of different thicknesses jointed by nor­
mal quality butt weld running at right angles to the 
direction of force, with supported asymmetric joint 
and slope not exceeding 1 : 4 or with symmetric joint 
and slopes not exceeding 1 : 3. 

Gusset pוate welded-in by standard quality butt 
weld running at right angles סt the direction of force. 

0 
/ 

S/o,.,. -~-
Slope ::i 1: 4 

-E--~-
Slope s ... , .. 3 

______ . -
- -

Symbסl 

~P100 

t P100 

~PIOO 

z P100 

':i 
X 

':i. 
X 

p rס
P 100 
P or 
P100 

P or 
P 100 
P or 
P 100 

K 

Symbol 

':i 
X 

P or 
P 100 

P or 
P 100 

\ / P or 
+P 100 

X P or 
P 100 

~ 
X 

P or 
P 100 

P or 
P 100 
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10.3 Exampוes of classlflcation of commonly used structural shapes lnto notch cases 

Table 25. Notch caae W 0 

Code Description and illustration Symbol 

W01 Nסn-perforated components with normal surface 
finish, if חס notch effects are present, or if they are 
taken into account in the stress analysis. The quality -
of flame-cut surfaces shall be not inferior to the 
quality specified under symbol 11 in DIN 2310 Part 1 
and Part 3. 

Table 26. Notch caae W 1 

Code Description and illustration Symbol 

W11 Components with flame·cut surfaces at least of the 
quality specified under symbol 22 in DIN 2310 Part 1 -
and Part 3. 

Perforated components, aוso with rivets and bסlts, 

ו ו
W12 

where the rivets and bolts are stressed to 20 % max. 0 0 0 0 
fס the permissible values, or to 100% max. of the - - -
permissible values in the case of high strength fric· 0 0 0 0 
tion grip bolts. 

Table 27. Notch caae W 2 

Code Description and illustration Symbol 

W21 Perforated components ln double·shear riveted rס
bolted connection. 0 0 

;1 
0 0 11 - 11 -" 0 J 

,, 
0 0 -" ,, 

וו ~ ~ :1-+ ~ ~ :,~ 
W22 Perforated components in single-shear, but sup-

-4-tEE
-~===~=.: ~ ~ ported, riveted or bolted connection. 
-------- -
__ o __ -~- -

W23 Perforated components in single·shear, but unsup-
0 0 " 0 0 

ported riveted rס bסlted connectlon, the eccentric יי
-4-- יי .... 

force effects being verified. 1: 
ס 0 ,, 0 0 -" 

~j 
ו ו ; ~ 11 ; ;

j ~ 

Table 28. Notch caae K O (allght notch effect) 

Code Description and illustration Symbol 

011 Components jointed by special quality butt weld 

& ~ running at right angוes to the direction of force. 
P 100 

i P 100 
/ 

012 Components of different thicknesses jointed by 
Sloנןe z special quality butt weld running at right angles to -~-the direction of force, with supported asymmetric P 100 

joint and sוope not exceeding 1 : 4 orwith symmetrlc 
joint and slopes not exceeding 1 :3. Slop8 t ~1:3 P 100 

~~-
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Cranes which are designed to operate using two different useful loads and under different conditions may be classified sepa­

rately if the plant operator demands it. The higher of the two useful וoads shall be referred to as "exceptional load" and shall not 

be given סח the nameplate of the crane. 

10.2 Welds 
nו addition to the welds satisfying the requirements of the quality classes laid down in DIN 8563 Part 3, the present standard 

specifies welds which meet more exacting requirements in table 24. 

Table 24. Speclal quallty welda 

Symbol 

Test for flawless execution 

Test method 
Symbol, 

examples Execution of weld Quality 
of weld 

Type 
of weld 

P100 

Non-destructive testing of the weld 
along 100% of the weld וength, e.g. by 
radiographic examination. 

~ 

'r 

 ..,ג

Root broached, back­
welded sealing run, weld 
machined flush with plate 
surface in the direction fס
stress, no end craters. 

Special 
quality 

P100 

As for special quality welds, but only 

for tensile stresses (specified in sub­
clause 7.2) amounting to 

max. סz;a:;0,8·zul סz; 

in the pulsating tensile stress range 
(specified in subclause 7.4), amourit­
ing to 

max o, a::0 ,8•zuוo,o; 

in the alternating stress range (speci­
fied in subclause 7.4), amounting to 

max o, ~ 0,8 • zuס,ס, ו

or max סctS:0,8 • zuס וctס• 

V­
x 

Root broached, back­
welded sealing run, no end 
craters. 

Butt weld Standard 
quality 

p 

Non-destructive testing, e.g. radio­
graphic examinatlon, fס the most impor­
tant remaining welds סח a random 
sample basis, amounting to not וess than 
10 % of the total length of welds made by 
each welder. 

Non-destructive testing of the plate 
subjected to tension at right angles to its 
plane, in respect of וamination and 
structure discontinuities in the weld 
zone, e.g. by ultrasonic testing. 

<c נsf_~ 
Root broached, through­
welded (root fusion), weld 
interface notch-free, 
machined if necessary. 

Special 
quality 

D K 
Width fס residual root gap 
up to 3mm or up to 0,2 
times the thickness fס the 
piece welded ,סח which­
ever is the smaller. 

Standard 
quality 

Double­
bevel 
butt weld 
with 
double 
fillet weld 

~~ 
Weld interface notch-free, 
machined if necessary. 

Special 
quality 

Lh~ Standard 
quality 

Fillet 
weld 

ln order to simplify the captions in tables 25 to 32 which follow, the term "fillet weld" in the "Description and illustration" column 

shall be deemed to apply also to double flllet welds if both symbols are depicted. ln cases where a dסuble fillet weld is required 

for a given notch case, this is specified in the "Description and illustration" and "Symbol" columns. 
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9.3 Verlflcatlon of aervוce strength 
8olted connections complying with the specifications taid down in subclauses 9.1 and 9.2 shall be deemed as meeting the 

requirements in respect fס service strength if a calculated factor of safety of 1,33 in respect fס the tensile forces actually arising 

and permissible is allowed for. 

10 Tables 
10.1 Examples of classlflcatוon of types of crane lnto liftlng classes and loadlng groups 

Table 23. Llftlng classea (subclause 4.1.4.2) and loadlng groups (subclause 7.4.2) 

 tem Type of craneו
Lifting Loading 

No. classes groups 

1 Hand-operated cranes H1 81, B2 

2 Erection cranes H 1, H2 B 1, B2 

3 Powerhouse cranes H1 82, 83 

4 Storage cranes lntennittent operation H2 84 

5 Storage cranes, spreader bar cranes, scrap yard cranes Continuous operation H3, H4 B5, 86 

6 Workshop cranes H2,H3 83,B4 

7 Bridge cranes, ram cranes Grab or magnet operation H3, H4 B5, 86 

8 Casting cranes H2,H3 B5, 86 

9 Soaking pit cranes H3, H4 86 

10 Stripper cranes, charging cranes H4 B6 

11 Forging cranes H4 85, 86 

12 
Transporter brldges, semi-portal cranes, portal cranes with Hook operation H2 84,B5 
trolley or slewing crane 

13 
Transporter bridges, semi-portal cranes. portal cranes with 

Grabor  etopMation H3,H4 85, 86ן,naiו
trolley or slewing crane 

14 Travelling belt bridges with fixed or sliding belt(s) H1 B3, 84 

15 Dockyard cranes, slipway cranes, fitting-out cranes Hook operation H2 B3, 84 

16 
Wharf cranes. slewing cranes, floating cranes, level luffing 

Hook operation H2 84,B5 
slewing cranes 

17 
Wharf cranes, sוewing cranes, floating cranes, level luffing 

Grab or magnet operation H3,H4 B5, B6 
slewing cranes 

18 Heavy duty flסating cranes, gantry cranes H1 82,83 

19 Shipboard cargo cranes Hook operation H2 83, 84 

20 Shipboard cargo cranes Grab or magnet operation H3, H4 B4, 85 

21 Tower slewing cranes for the construction industry H1 83 

22 Erection cranes, derrick cranes Hook operation H 1, H2 82, 83 

23 Rail-mounted slewing cranes Hook operation H2 83, B4 

24 Rail-mounted slewing cranes Grab or magnet operation H3, H4 84, B5 

25 Railway cranes authorized on trains H2 84 

26 Truck cranes, mobile cranes Hook operation H2 83, 84 

27 Truck cranes, mobile cranes Grab or magnet operation H3, H4 84, 85 

28 Heavy-duty truck cranes, heavy-duty mobile cranes H1 81 , 82 



Page 20 DIN 15018 Part 1 

 able 21. Preatreaslng forcea and tlghtenlng torques forז
property class 10.9 high strength frlctlon grlp 

bolts (complying wlth DIN 6814 to DIN 6918) 

Prestressing Tightening 

Bolt diameter force, in N torque, in Ncm 

Pv Ma 

M16 93300 28400 

M20 145600 55400 

M22 180100 76200 

M24 209800 95800 

M27 272800 142000 

The tightening torque which has to be applled with torque 

wrenches nו order to achieve the required prestressing 

force produces a combined tensile and torsionaו load 

caוculated at 90% of the minimum yield stress 

(o0,2 = 90 000 N/cm2) . AII calculations are based סח the 

Table 22. Longltudlnal bolt forcea S1 and S2, nו N 

Bolt diameter 
d 

M16 

M20 

M22 

M24 

M27 

Factor of safety 

Load case H 

s, 

10000 

15600 

19250 

22450 

29200 

~ 
0,5 

0,4 

0,3 

S2 

39000 

60850 

75250 

87650 

114000 

1,71 

·i 
~ 

"r---... 

more untavourable of the two limit coefficients of friction, 

Jl = 0,14 or Jl = 0,18 4). 

9.2 Generel stress anaוysוs 
The tensile force to be absorbed in וoad cases H, HZ and HS 

specified in table 7 shall not exceed the permissible tensile 

forces zuו Z 1 or zul Z 2: 

S1 S2 
zulZ1=- orzuוZ2 =--

where q, 1 - q, 

S1 is the וongitudlnal bolt force specified in table 22, which 

is just sufficient to increase the state of stress of the bolt 

prestressed according to table 21 until the minimum 

yleld stress is attained, when subjected to a v-fold tensile 

force. 
S2 is the וongitudinal bolt force specified in table 22, which 

is just sufficient to cancel out the surface contact pres­

sure of the bolt prestressed according to table 21, when 

subjected to a v-fold tensile force; the jointjust begins to 

gape open. This verification is only of any significance for 

q, < q,0,2038 = ס. 

q, is the clamping factor 5) shown חi figure 12, which is 

dependent סח the clamping length lk and סח the nominaו 

diameter d ot the bolt. 

Load case HZ Load case HS 

s, S2 S1 S2 

11400 44450 12650 49400 

17750 69350 19750 77050 

21950 85750 24400 95300 

25600 99950 28450 111 050 

33250 129950 36950 144350 

1,50 1,35 

'r---,..1'-.. 

ו --r---... 
ו r----.~ 
1 .................... 

~= ~0 = 0.2_038 
- -

---.......,__ 
0,2 

Figure 12. 
Clamping factor q, for solid steel 
plates and hexagon head bolts 
complying with DIN 6914, hexagon 
nuts complying with DIN 6915, 
washers complying with DIN 6916 
and square washers complying 
with DIN 6917 and DIN 6918 

0,1 

0 
1 2 3 4 5 

r---_ 
r--

ו

ו

1 

7,92 i 
6 7 8 9 10 ll<Jd 

4) Neue Wege einer systematischen Schraubenberechnung {New methods of systematic caוculation of bolted connections). 

by G. Junl<erand D. Blume. Scientific publication of Messrs. Bauerund Schaurte, Neuss/Rhein, published by Michael Triltsch 

Verlag, Diisseldorf, 1965. 
5) Grundlagen einer genauen Berechnung statisch und dynamisch beanspruchter Schraubenverbindungen (Fundamental prin­

ciples for the precise calculation of statically and dynamically loaded bolted connections). by Fritsche, dissertation at 

Berlin Technical University 1962. 
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Figure 11 . Permissible stresses for וoading groups B 4, 
B5 and B6 

The modulus fס elasticity depends סח the design and con­
struction of the rope and increases with the frequency and 
magnitude of the pull force exerted סח the rope; ln the case 
fס fully stretched rסpes, it may be assumed to be 

tס 90000 120000 N/mm2 fסr stranded rסpes with hemp 
core ; 

100000 to 130000N/mm2 for stranded ropes with steel 
core; 

140 000 to 170 000 N/mm2 fסr fully lסcked cסii ropes and 
 .pesסr וpen spiraס

9 Tension on prestressed bolts 
9.1 General 
Bסlted connections cסnsisting of non-treated (non­
galvanized, non-cadmium plated) bסlts , nuts and washers 
cסmplyi ng with DIN 6914 סt DIN 6918, assigned to property 
class 10.9, which are prestressed against plane parallel, and 
in certain cases machined solid steel piates specified in 
table 21 , with a deviation not exceeding :t:10%, and wich 
are intended to transmit a tensile force Z, shall be verified in 
accordance with subclause 9.2 for the applicabוe lסad 
cases H, HZ and HS specified in table 7. 

Figure 10. Permissible stresses for loading grסups B 1, 
B2 and B3 

Table 20. Permissible stresses for holding ropes and 
guy ropes composed of lndlvidual wlrea 
wlth a nomlnal strength of 1570 N/mm2 for the 
verlficatlon of servlce strength 

Diameter 
Permissible stress zuו a0 ,, 

in N/mm2, 
of wire rope, 

fסr וoading groups 
inmm 

B1 , B2 and B3 84, 85 and 86 

Up to 5 450 400+ 50 .,.. 

Over 5 up to 20 350+ 100 •K 250+200 ·K 

Over 20 up to 30 300+ 150•K 200+250 •K 

Over 30 up to 40 250+200 •K 150+300•K 

AII the permissible stresses shall apply fסr stranded ropes 
and until further notice also to fully locked coil ropes and סt
open spiral ropes; they may be exploited סt the following 
extent, depending סח the method fס rope fastening 
adopted: 

securlng by sweating 
or by attachment to bollards, up to 100%; 

**) The permissible stresses may only be exploited up to 
the above specified values if the compression clamps 
and the mode fס their attachment permit it. 

securing by compression clamps, up to 90 %**); 

securing by rope sockets or spl icing, up to 60 %; 

up סt 40%; securing by rope clamps, 
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Table 19. Permוaalble atreaaea zulמז<,,> for membera and welda 

end permiaaible atreaaea zulזaס(x) and zuו aוo(.-> for faatenera 

Members ZUITD(><) = 
zuloo2(א) 

zu00 ו , (K) as for W 0 
[3 

Weld*) zul זo(א) = 
zul 0D2(x) 

zul ,סמ  as for K 0 (א)
./2 

Multiple-shear rivets zul Ta0,8 = (א) ס • zul ,סמ  (א)
zul zסמ (K) as for W 2 

and fit bolts zul oןo (><) = 2,0 • zul 002 (אJ 

Singוe-shear (unsupported) zul Ta0,6 = (><) ס • zul סoz (א) 
zuו o(א) ,ס as for W 2 

rivets and fit bolts zul ןסo (><) = 1,5 • zul סoz (א) 

*) Until further notice, the permissible shear stresses specified in DIN 4132, February 1981 edition, subclause 4.4.5, second 

paragraph and equation (5) shall be taken into consideration as appropriate for fillet welds and for welds with root 

notches. 

7.4.5 Combined atresaes 

nו the case of combined stresses, the following condition shall aוso be satlsfied, paying attention to the plus or minus signs and 

to the applicable limiting stress ratlos for the members or for the weld or for both: 

(zu~;xD )

2 

+ (zu;;yס )
2

- ( 0:וzu) +( yolס ul:ז._x:lxס zulן)
2 

:.
1
'
1 

where 

ox, ay is the calculated normal stress in x and y directions; 

zulסxo} 
ו is the permissible normal stress corresponding to stresses xס and ay respectively; 

ZU OyD 

• 1s the amount of zul סxס and zul סyס respectוvely; ןzula סl} . 

ןuzו  yolס

ז is the caוcuוated shear stress: 

zul 0ז is the permisslble shear stress corresponding to the stress .ז

lf the worst case for the above condition is not evident from the correlated stresses xס , oy and ,ז separate verification shall be 

made for the conditions max סx, max oy and max ז using the correlated worst case stresses for these conditions. 

7.5 Verlflcatlon of stabillty 

The stability and the safety against drifting under wind pressure shaH be verified as specified in DIN 15 019 Part 1 and Part 2 

respectively. 

8 Holdlng ropea and guy ropea 
Holding ropes and guy ropes are wire ropes which are not guided over pulleys or drums, and over which no pulleys travel. 

The strength of such ropes, without local transverse loading, e.g. via clips or saddles, depends amongst other things on the 

construction, diameter and fastening of these ropes. 

The general stress analysis shall be carried out for וoad cases HZ and HS. The verification of service strength specified in sub­

clause 7.4 shall be carried out for load case H and only for such ropes as are intended as permanent members of the crane 

structure. 

The permissible stresses in the metallic cross section of wire ropes composed of indlviduaו wires with a nominal strength 

o,"" 1570 N/mm2 are specified at a vaוue of zuו o, = 450 N/mm2 in the general stress analysis for all load cases HZ; as regards 

the verification of service strength, the permissible stresses shall be those listed חi table 20 and shown nו flgures 10 and 11, 

depending סח the wire rope diameter and סח the וoadlng group concerned. 

11 individual wires with a nominal strength fס more than 1570 N/mm2 are used, it is not permitted to increase the permis­

sible stresses propסrtlonateוy. A justification shall be submitted for the increase in permissible stresses adopted. 
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The permissible stresses zul o0 <-1> listed in table 17 corre­

spond, at a factor of safety of v0 = 4/3, to the bearable 

stresses based סח a 90% survival probability. 

The relationships illustrated in figure 9 exist between the per­

missible stresses zul a0 (-ר > and zuו ao (א)· 

The relationships specified in table 18 shall apply for the 
permissible normal stresses in members. 

The relationships specified in table 19 shall apply for the 

permissible shear stresses in members and welds and for 

the permissible shear stresses and hole bearing stresses in 

fasteners and perforated members. 

7.4.4 Pemוlaalble stresses 

The permissible maximum stress vaוues of the normal 

stresses and shear stresses in members and welds, and of the 

shear stresses and hole bearing stresses in fasteners and per­

forated members are specified in tables 18 and 19 as 

a function of the basic values of the permissible stresses 
zul ao<-1> (table 17) and of the limiting stress ratio. 

AII permissible stresses for the verification of service 
strength are limited on the upper side by the permissible 

stresses applicable to load case HZ in the general stress 

analysis specified in subclause 7.2.1, tables 10 to 12. With 

regard to compressive stresses in members, the vaוues in 

the zul o, column shall appוy. 

ס, 75-d8 

o.75 ·ds 

zuוdoz 

f 
zul tJDz(O) =+ -zu/ d D(-ד} 

maxd+ miח d 
2 dm = 

zul dod(O) = 2-zuf do(-l) 

o.75·ds 

d8 -ס, 9ס

zut dod 

Figure 9. Relationships between zul o0 <,..> and zuloo(-ר) 

Table 18. Equatlons reוatlng to the permisalble maxlmum atreaaes accordlng to flgure 9 aa a function of x 

and of zulao(-1) aa apecifled ln table 17 

Alternating stress range 
5 

Tension zul סoz(x) = ---· zul 0D(-1) 
3-2x 

-1<x<O 

Compression 
2 

zul ood (א) = -- • zul o0 i-1> 
1- X 

zul סoz(x) = 
zulסoz(OJ 

Puוsating stress range Tension 
( 

zui o0 , (O) ) 
1- 1 - · x 

O<x<+1 
 gס•0,75

zuו ood(x) = 
zulood(O) 

Compression 
( 

zui ood סג~ ) 
1- 1- · 1( 

0,90·0B 
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Table 16 deleted. 

Table 17. Baslc values of the permlaalble stressea zuloo(-lJ• ln N/mm2, for x • -1 ln members, for the verוtוcatוon ot servlce strength 

Steeו grade St37 St52-3 St37 St52-3 

Notch case wo W1 W2 wo W1 W2 KO K1 K2 K3 K4 KO K1 K2 K3 K4 

Loading group Permissible stresses zul o0 <-ד> for א = -1 

81 180 270 247,2 180 152,7 270 254 152,7 

180 270 180 270 270 

82 180 168 249 199,2 180 180 180 108 252 180 108 

83 161,4 141,3 252,2 200,6 160,5 178,2 127,3 76,4 237,6 212, 1 178,2 127,3 76,4 

84 169,7 135,8 118,8 203,2 161,1 129,3 168 150 126 90 54 168 150 126 90 54 

85 142,7 114,2 99,9 163,8 130,3 104,2 118,8 106,1 89,1 63,6 38,2 118,8 106,1 89,1 63,6 38,2 

86 120 96 84 132 105 84 84 75 63 45 27 84 75 63 45 27 

The step ratio between the stresses oftwo consecutive loading groups is 1,1892 for St37 and 1,2409forSt 52-3, for notch casesW Oto W 2; for notch cases K Oto K4, the step ratio is 

1,4142 for St37 and for St52·3. 
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Table 14. Loadlng groups accordlng to stress cycle ranges and stress collectives 

Stress cycle range N1 

Over 2·104 

up to 2-105 

Total number 
Occasional 

of anticipatedA 
stress cycles N irregular use 

with long periods 
fס non·use 

Stress collective 

So, very light B1 

S1 , light 82 

S2, medium 83 

S3, heavy 84 

The four stress cycוe ranges, N 1 to N 4, given in table 14 
comprise the probable total number rס the cumulative fre­
quency N at which the smallest maximum stress a0 of the 
stress collective is attained or exceeded. The total num­
ber N ot stress cycles imposed on a member can be equal 
to the number of load cycles or of operating cycles, or to a 
multiple thereof, depending on the type of crane; in this 
respect, a load cycוe shall be deemed to mean a single lift· 
ing motion and a single lowering motion taking place be­
tween the picking up and the setting down fס a lifted וoad , 

whilst an operating cycle shall be deemed to mean all the 
motions necessary for the performance fס a complete 
transport and handling operation. 

The four stress coווectives, S0 סt S3, denote the relative 
cumulative frequency with which a specific maximum 
stress 0 0 is attained or exceeded. The anticlpated stress 
collectives shall be correlated roughly סt the idealized 
stress collectives; if necessary, a cumuוative damage cal· 
culation may be carried out for this purpose. The idealized 
stress collectives are defined by the maximum and mirוimum 
limit vaוues fס the stress amplitudes, 50 - orn and a0 -  ,mס

and by,a distribution approximating the Gaussian distribu­
tion (see figure 8 in this respect) . 

The eight notch cases, W O to W 2 and K ס to K 4, as speci­
fied in subclause 7.4.3 and in tables 25 to 32 allow fסr the 

1 

CTo-O'm 

Uo - O'm 
~~:::::::::-t---t---t-S3-+--  3ן3

2/3 

J Jt---ו'--t--+--+-'יt-+--'~ 
113 1 1 

~(~ 

 ~ס~--י---__,__ _ _,__ _ .,__ _______

0 1/5 2/5 3/5 4/5 S6/5 5ן 

JgN ,. 
LgN 

Figure 8. ldealized related stress collectives 

N2 N3 N4 

Over 2·105 Over6 ·105 Over 2 ·106 

up to 6·105 up to 2·106 

Reguוar use Regular use Regular use 

in intermittent in continuous in heavy-duty 

operation operation continuous operation 

Loading group 

82 83 84 

83 84 85 

84 85 86 

85 86 86 

decrease in service strength of conventional structuraו 
shapes with increasing influence of notch effects. 

7.4.2 Loading groups 

The lסading groups listed in table 14 are correlated to the 
stress cycle ranges and to the stress collectives. 

The cranes may be classified into loading groups according 
to the operating conditions of the most severeוy וoaded part 
of the crane. lndividual elements which are clearly separat· 
ed from the rest, or which form self-contained structural 
units may be classified into different loading groups סח con· 

dition that their operating conditions are preciseוy known. 

00  mס-

Table 15. Related stresses ---­
 mס-oס

of the ldealized atress collectlves 

lgN 
0 1/ 5 -- 2/6 3/6 4/6 5/6 

lgN 

aכ S3 1 1 1 1 1 1 > :g 
~ S2 1 0,975 0,944 0,906 0,856 0,787 
0 
(.) 

C'J) S1 1 0,952 0,890 0,614 0,716 0,579 
C'J) 

~ 
U) So 1 0,927 0,836 0,723 0,576 0,372 

where 
1 

mס = -(max ס+ min )ס = amount of the constant 
2 mean stress; 

6/ 6 

1 

0,666 

0,333 

0,000 

0 0 is the amount of the maximum stress which is attalned 
or exceeded N times; 

00 is the amount of the largest maximum stress of the 
idealized stress collective; 

a0 is the amount of the smallest maximum stress of the 
idealized stress coווective; 

N = 106, extent of the ideaוized stress coווective. 

7.4.3 Notch cases 

The most widely used structural shapes, connections and 
jolnts are correוated to the eight notch cases, W O to W 2 

and K O to K 4, as specified in subclause 10.3, tables 25 to 
32, according to the notch lnfluences dependent סח their 
shape, structural design, hole pattern or type and quality of 

the welds etc. 

The most widely used types of welds are classified in table 
24 of subclause 10.2 according to grades חi relation to their 
execution and inspection. 
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where _ zul zס _ zul zס
Ox = --- • Ox Or Ox = --- • Ox 

ZUlסwz ZUIOwd 

_ zul zס _ zuו o,. 
Oy = --- . Oy or Oy = --- . Oy 

zulסwz ZUIOwd 

wlth the permissible tensile stresses zul zס in members as 
specified in table 10, the permissible tensile stresses zul סwz 
and the permissible compressive stresses zul Owd in welds 
as specified in table 11, and with the caוculated stresses סx, 

oy and ז in the welds. 

lf the worst case under the above conditions is not evident 
frסm the correlated stresses סx , yס and ,ז separate verifica­
tion shall be made for the conditions max סx, max yס and 
max ,ז using the correlated worst case stresses for these 
conditions. 

7.3 Verlficatlon of stablllty 
7.3.1 General 
The verification of stability in respect of· safety against 
buckliתg, coווapsing and bulging of the web plates and 
bulging of the rectangular plates forming I part of a com­

pression member shall be carried out as described in DIN 
4114 Part 1 and Part 2 for load cases H, H~ and HS. 

Load case H corresponds to load case 1 as defined in 
DIN 4114 Parts 1 and 2, and וoad case HZ corresponds to 
 .oad case 2ו
ln the special load case HS, the safety against buckling shall 

1,35 
be VKs = vK 1 • --, vK 1 being the satety ag~inst buckling in 

1,71 
load case 1 as defined in DIN 4114 Parts 1 and 2. 

Verification fס the safety against bulging of plates shall also 
be carried out inaccordancewith DIN 4114 Part 1 and Part 2, 
but in lleu of the factors of safety, v8 , specified in DIN 4114, 
the values given in subclause 7.3.3, table 13, shall be used. 

Table 13. Factora of aafety agalnat bulgl,וg vB 

Load case VB ; 

H 1,71 +0,180 (1-,ןז) 

1 

Full panel HZ 1,50+0,125 (1-,ןז) 

HS 1,35+(),075 (1-,ןז) 

H 1,50+0,075 (1-,ןז) 

Partial paneו HZ 1,35+0,050 (1-,ןז) 

HS 1,25+0,025 (1-,ןז) 

H 1,71 
Circular 
cylindrical HZ 1,50 
shells 

HS 1,35 

A full panel, stiffened or non-stiffened, extends over the 
area of a pוate in compressiסn, the edges of which are 
rigidly suppסrted transversely in the direction of bulging 
by other members such as transverse bulkheads, tוange 
plates or web plates; a partial panel is a non-stiffened 
partial area of the full panel. ln the factors above, ,זן is the 
larger fס the two quotients ז/Jx = xס 2 : Ox 1 or ז/fy = yס 2 : yס 1 

from the correlated normal stresses xס 1, xס 2 or ,רyס y2ס at 
the corners of the respectlve edges of a full panel or of a 
partial panel; see also DIN 4114 Part 1, subclause 16.5 
(July 19S2xx edition) and DIN 4114 Part 2, subclause 17.1 
(February 1953x edition). 

ln cases where ,זן is less than -1, ,ן, shall be entered at a 
value of -1. 

7.3.2 Verlflcatlon of aafety agalnat bulglng 
of clrcuוar cyllndrlcal ahella 

Thin-walled circuוar cyllndrical shells, such as large-diam­
eter pipes, which are subjected to systematic centric or 
eccentric axial וoading shall be verifled in respect of locaו 

bulglng if 

where 

f 25 • Os 
-;$--
ז E 

t is the wall thickness; 

ז is the radius related to the center of the wall thick-
ness; 

sס is the yield stress of steeו grade specified ln table 8; 

E is the modulus of elasticity specified in table 8. 

The ideal bulging stress OBi can be determined by means of 

the relationship 

E • t 
0Bi=0,2·--

r 

nו aוו cases where oBi is situated above the proportionality 
limit of the structural steel, it shall be reduced to oB, as 
specifוed in DIN 4114 Part 1 (July 1952xx edltion), table 7. 

Transverse stiffenings shall be arranged at spacings not 
exceeding 10 x ז, whose moment of inertia J, calculated in 
accordance with DIN 4114 Part 2 (February 1953x editiסn), 
Ri 18.13, shall be not less than 

J=r~t3·f 

lt may be assumed that the above verification fס safety 
against bulging of circular cylindrical shells makes 

adequate allowance for geometric deviations between the 
actual and the ideaו shell centre plane resulting from in­
accuracles of fabrication in magnitudes up to t/2. 

7.3.3 Safety agalnst bulglng 

The factors of safety against bulging of the flat plates, 

0VKi סvK 
v8 =-- orvB= - , 

vס vס

and the factors for circular cylindrical shells with od as the 

largest edge compressive stress, 

0Bi 0B 
VB =-or VB = -, 

Od 0d 

shall not be וower than the values specified in table 13 for 
each load case. 

7 .4 Verlflcatlon of service strength 
7.4.1 Concepta 

A verification of service strength חi respect fס safety against 
failure under frequently repeated stresses variable with 

time need only be carried out for members and fasteners 
for load cases H and for numbers fס stress cycles exceeding 
2X104. 

The permissible stresses are equal for each loading group 
and are dependent upon the stress collective and the num­
ber of stress cycles; they have been laid down for various 
steel grades, types of stress, notch cases and limiting stress 
ratlos, see subclause 7.4.4. 

The limiting stress ratiס K=min o/max oor min ז/max זetc. is 

the ratio fס the numerically smaller limiting stress (min o, 

min )ז to the numerically וarger limiting stress (max o, 

max ז). Depending סח the (plus or minus) sign ofthese limit­
ing stresses, the ratio fluctuates from -1 to O in the alternat­
ing stress range, and from O to + 1 in the pulsating stress 
range. 

The six loading groups, 8 1 to 8 6, are correlated to specific 
ranges of the stress cycוes and סt speclfic stress collectives 

in accordance with subclause 7.4.2 and table 14. 
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Table 11. Peחnlsslble stresses ln welds for the general stress analysls 

Permissible Permissible tenslle stress 
Permissible Permissible 

comparison for transverse loading 
compressive stress shear 

vaוue for transverse loading stress 

Steel grade zulowz ZUIOwd zulזw 

of welded member Load case N/mm2 N/mm2 N/mm2 

Butt weld, Double 
double Butt weld, 

AII types bevel 
bevel Fillet double Fillet AII types 

butt weld; 
of weld butt weld; standard 

weld bevel weld of weld 

Symbol 
Specified special quality 

butt weld 

in quality 

H 160 140 113 160 130 113 

St37*) DIN 17100 
HZ 180 160 127 180 145 127 

H 240 210 170 240 195 170 

St52-3 DIN 17100 
HZ 270 240 191 270 220 191 

*) Covers ווa quaוity groups, steelmaking and casting processes. 

 able 12. Pennisslble streases in fastenera for the general stresa analyslsז

Steeו grade/ Load 
Permissible Permissible Permissible 

Type of connection shear stress bolt or rivet tensile 
property class case bearing stress stress 

zul8ז zula1 zulaz 

Fastener Joint Specified in N/mm2 N/mm2 N/mm2 

H 84 210 
USt36 DIN 17111 (30) 

Single HZ 96 240 

shear H 
0,6 ·ZUI <7d 

126 
1,5 •zul סct 

315 
RSt44-2 DIN17111 (45) 

HZ 144 360 
Rivets 

H 113 280 
USt36 DIN17111 (30) 

Multiple HZ 128 320 
O,B • zuס וct 2 •zulסct 

shear H 168 420 
RSt44-2 DIN17111 (45) 

HZ 192 480 

H 84 210 100 
4.6 DIN 267 Part 3 

Single HZ 96 240 110 

shear H 
0,6-zul ad 

126 
1,5-zulad 

315 140 
5.6 DIN 267 Part 3 

Fit HZ 144 360 154 

bolts H 112 280 100 
Multiple 4.6 DIN 267 Part 3 
shear HZ 128 320 110 

0,B•zul od 2 •ZUI <7d 
H 168 420 140 

5.6 DIN 267 Part 3 
HZ 192 480 154 

H 70 160 100 
4.6 DIN 267 Part 3 

Non·fit HZ 80 180 110 

bolts 
- -

H 70 160 140 
5.6 DIN 267 Part 3 

HZ 80 180 154 

rivets Diameter of hole 
Diameter to be considered for 

bolts Diameter of unthreaded shank 
Minor thread 

diameter 

The tensile stress vaוues for rivets given in brackets are permitted fסr exceptional cases only. 
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7 Verification and analyses 
7.1 Generel 
The verification and analyses described in subclauses 7.2, 
7.3 and 7.4 shall be carried out individually for the וoad­
bearing members and for the principal connections and 
joints. No such verification need be made for design pur­
poses ln respect of subordinate components such as walk­
ways, stairways, platforms, hand rails and cablns. 

The overall stresses governed by the type of crane, lסad 
case and verification shall not exceed the permissible 
stresses in each case, and the safety factors shall not be 
less than the values specified. 

ln the special cases listed in table 9, the permissible 
stresses in accordance with tables 10 to 12 may be ex­
ceeded, and the factors of safety against bulging may be 
below those specified in DIN 4114 Part 1 and Part 2 and in 
table 13. Where several special cases occur simultane­
ously, the total amount of the maximum permissible 
stresses rס the minimum factors of safety shall be limited to 
the greater of the vaוues allowed for one of such special 
cases, provided however that the percentage ailowed for 
each individual special cases is not exceeded. 

7.2 General streaa anaוyaוa 
7.2.1 Loed casea end permlsalble streases 

The general stress analysis in respect of safety against 
attaining the yield point shall be carried out separately for 
 oad cases H and HZ, using the permissible stresses listed inו
tables 10 to 12. As regards וoad case HS, the stresses of וoad 
case HZ multiplied by a factסr of 1,1 may be used. 

The values in the "zuו az" coוumn are aוso permitted in 
respect of compressive stresses in the immediate vicinity of 
points of introduction of forces. 

Welds shall exhibit a tensiie strength and a yield strength 
not וess than those of the steeו of which the weוded com-

ponents are made. Longitudinaו stresses shall remain 
within the permissible stresses in members specified in 
table 10. 

The permissible tensile stresses in welds for transverse 
loading may only be used if the plates required for the trans­
mission of the tensile forces, which are thereby stressed 
transversely in their rolling plane, are suitable for this 
purpose (see table 24, test method associated with letter 
symbol D). 
See clause 9 for permissible tensile forces סח prestressed 

bolts. 
nו normal cases, the tollowing fasteners shall be used: 

for members made of ST 37 steeו, USt 36 rivets and bolts 
of property cוass 4.6; 
for members made of St 52 steel, RSt 44-2 rivets and 
bolts of property class 5.6. 

lf the abסve rules are fסllowed, the specified bolt or rivet 
bearing stresses shall alsס appוy for members. 

7 .2.2 Combined stresses 

Where states fס combined plane stresses exist, the com­
parison stress shall be verified in addition for members as 
specified in table 10, paying attention to the pוus or minus 
signs, as follows: 

Ov=J o~+o~-ox•ay+3·2ז ;:;i;zul a, 

for welds as specified in table 11, the comparison vaוue shall 
be verified as fסllows: 

--z-2כ, 2 
ov=v ox+oy-ox · ay+2 · ז  zul Oz..ב

(continued סח page 14) 

Table 9. Permisaible devlatlona for stresaes end fectors of sefety egalnst bulglng 

Nס. Special case 
Permitted pוus deviation, Permitted minus deviatiסn, 

in% in% 

1 Deviations from design וoads, in tota3 ו % of permissible stresses 3 % of safety factors 

2 
Unintentionaו changes 10 % of permissible stresses 6 % fס safety factors 
in the support conditiסns 

3 Construction conditions 
10% of permissible stresses 6% of safety factors 
for load case HZ for load case HZ 

Table 10. Permlsalble atreaaea in membera for the general stren anelysla and the vertflcation of stablllty 

Permissible Permissible Permlssible Permissible 

Steel grade 
comparison tensile compressive shear 

of member Load case 
stress stress stress stress 

zul o, zul od zulז 

Symbol Specified in N/mm2 Nוmm2 Nוmm2 

H 160 140 92 
St37*) DIN 17100 

HZ 180 160 104 

H 240 210 138 
St 52-3 DIN 17100 

HZ 270 240 156 

*) Covers all quality groups, steelmaking and casting processes. 

ln the verification carried out in accordance with DIN 4114 Part 1 and Part 2, the vaוues specified in the "zuו od" coוumn above 

shall aוways be entered in the caוcuוation for "zuו a". 
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Table 8. Characteristlc vaוues of steel grades used for the calculatlon 

Characteristic vaוues 

Steel grade 
Modulus aT 

Yield of eוastlcity Shear 
stress (tension, modulus mm 

compression) ---
mm•K 

sס E G 

Brief designation Specified in N/mm2 Nfmm2 Nfmm2 

Structural steel St 37 •) DIN 17100 
240 

Tube steel St 35•) DIN 1629 Parts 1 and 3 
12-10-6 

Structural steel St 52-3 DIN 17100 
210000 81000 12-10-6 

Rail steel with a tensile strength 
360 

of not less than 600N/mm 2 

•> Covers all quality groups, steelmaking and casting processes. 

See DIN 15 018 Part 2 for selection of quality groups, steelmaking and casting processes of the steels. 

6.9 Longltudinal distributlon of wheel loads 

The local stresses in the rail, rail foot, flanges, double fillet welds rס web rivets and webs fס rail bearing beams which arise from 

wheeו loads acting normally and transverseוy to the 'rail shall be determוned nו accordance with the rail and flange system. 

Unless a more accurate calculation is made, the individual wheel load may be distributed unlformly in the direction of the rail 

over a length of (2 h + 50 mm), סח condition that the rail is directly supported סח the flange as illustrated in figure 7. The 

height h, related to the top edge of the rail, shall be entered as follows for the purpose fס analysing 

the web: as the distance to the bottom edge of the fillet weld or of the flange boss (see figure 7 a); 

the fillet weld: as the distance to the centroidal axis of the fillet weld (see figure 7 b); 

the web rivets: as the distance to the centre line of the rivets (see figure 7 c). 

Dimensions are given in mm. 

 ·r·ך·
ו

t 
ו

ם
5!0. 

L . 

 L 2h 50_:.lו

r · 
ו

t 
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50 

Eנ CL!;~:::=:::כ 
c) web rivets b) fillet weld a) web 

Figure 7. Height h tor the analysis 

lf the rail rests סח an elastic support, the transverse and the longitudinal distribution of the bearing pressure underthe rail shall 

be taken into consideration in their most unfavourable pattern in each case for the calculation of the rail bearing beam and of 

the rail. 



Table 7. Load C8HS 
-0 
ש
cם
~ ... 
0 

 ... zס
cת

9 
(1) 

-0 
ש
 .ן::;

Types fס load 
Symbol 

Normal load cases Special load cases 

4.1.1 Self weight G rp • G rp • G G rp. G G G rp. G G 

4.1.4.1 Self weight factor q, 
rp • Gm rp • Gm Gm ,p • Gm - ,p-Gm - -

4.1 .2 Loads arising from bulk materials 
Gm in bins and סח continuous conveyors 

4.1 .3 Lifted lסad p ((J·P p p - -
"' . p - -

4.1.4.2 Nסminal lסad spectrum factסr 
"' - - - - -

4.1 4.1 .4.3 Dropping rס sudden setting down 
,ןז-0,25- - P Main of useful loads - - - - - -

loads - זן, • 0,25- · P 

4.1.3 Lifted load withסut effect of useful load סP Pס - - - - -

Trolley travel Ka Ka - - - Ka - - - - - - Ka - - - -

4.1.5 lnertia forces Crane travel זK - Kז - - - Kr - - - - - - Kז - - -
arising frסm driving 
mechanisms Slewing זD Dז Dז Dז Dז Dז Dז Dr - - - - - - Dז - -

Luffing Wp - - Wp - - - Wp - - - - - - - Wp -

4.1.6 Centrifugal forces z - - - z - - - - - - - - - z - -

4.2 Wind load, 
in service Wi Wi Wi - Wi - - - -4.2.1 

Additional with crane 
- ut of service Wa loads Waס - - - - - -

4.2.2 Forces arising from skewing s - - - s - - - -

4.3.1 Tilting force arising in crane trolleys Ki Ki -with positive guidance of the lifted וoad - - - - - -

4.3 4.3.2 Buffer forces Pu - - - - - Pu - -
Special 

+,ןו 1 · Pk loads Small Pk - - - - - - -
4.3.3 Test וoads 2 

Large Pg - - - - - - - Pg 

The wind וoads shall always be entered in the caוculatiסn at their full value. Acceleration forces and deceleration forces acting simultaneסusly with wind loads shall only be 
entered in the caוcuוation סt an extent which ensures that the driving fסrces specified in subclause 4.1.5 are not exceeded. 
lmpact from bulk material as specified in subclause 4.1.7, thermal effects as specified in subclause 4.2.3, snow loads as specified in subclause 4.2.4, loads סח walkways etc. as 
specified in subclause 4.2.5 need only be taken into consideration in speclal cases. 



nו the case of tower cranes and of portal sוewing cranes, a 
verification of the energy absorption capacity of the buffers 
and of the effect of the buffer forces on the supporting 
structure may be dispensed with, סח condition that the 
rated travell ing speed is less than 40 m/min, and that 
reliably operating limit switches are installed in addition to 
the buffer stops. 

4.3.3 Test loada 
nו the case of cranes for which a verification of stability is 
required in accordance with DIN 15019 Part ו rס Part 2, the 
small and large test וoads respectively which are specified 
in the above-mentioned standards shall be used as the 

basis for the stress analysis. 

ln the case of cranes which do not require a verification of 
stability to be carrled out, the test loads are obtained by 
multiplying the lifted load P by the following factors: 

small test load: Pk = 25,ו · P; 

large test load: Pg = 1,33 • P, 
for lifting ciasses H 1 and H 2; 

(subject to particular 
agreement) : Pg = 1,50 • P, 

for lifting cוasses H 3 and H 4. 

For the stress analysis, the smaוו test load shall be multiplied 

 ,ן, + 1
by--. 

2 
The design loads used in the stress anaוysis with the crane 
subjected to the test וoad are based סח the following pro­
cedure. 
lf the crane is loaded with the small test וoad, ווa the permis­
sible motions shall be carried out individually with the וoad 
situated חi the most unfavourable position; however, due 
care should be observed during the test. A new motion shall 
only be initlated after the oscillations arising from the previ­
ous motion have ceased completely. 

lf the crane is loaded with the large test load, then the small 
test load shall first be raised to a short distance from the 
floor. Thereafter. the remainder of the load (making it up to 
the large test load) shall be attached with ווa due care, so 
as to avoid any oscillations if possible. 

Testing with test load Pk or Pg shall be carried out in the 
absence of wind. 

5 Load cases 
The main loads, additional loads and special loads specified 
in clause 4 are classified into load cases H, HZ and HS in 
table 7. 
AII the וoads in one column fס the zones framed in thick 
black lines under the heading "normal load cases" taken 
together constitute וoad case H. AII the וoads in a column . 
under the heading "normal load cases" taken together con­
stitute load case HZ. 

6 Calculation 
6.1 General 
The calculations shall conform to the generally accepted 
rules of statics, dynamics and to the science of the strength 
of materials. 

. nו cases where additional tests are carried out to determine 

stresses within the framework of the design loads specified 
in clauses 4 and 5, the test resuוts may be used as the basis 
for the calcuוation, using the same safety factors. 

AII references to systems, dimensions and cross sections 
made סח drawings shall coincide with those made in the 
calculations. Devlatlons are permitted if the safety of all 
components concerned is increased thereby beyond any 
doubt. 
6.2 Allgnment of craneway 
Unless the crane operator has specified anything to the 
contrary, the calculation shall be made סח the assumption 
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that the craneway has been carefully laid and that it has 
been properly aligned both vertically and horizontally. 

6.3 lmposed loads (live loads) 
lmposed loads shall be entered in the calculation fס the 
members concerned at the most unfavourable positions, 
values and directions. 

6.4 Materlals 
The materials used shall be specified. Materials other than 
the steel grades specified in table 8 may be used סח condi­
tion that their mechanical properties, their chemical com­
position and if applicable their weldability are guaranteed 
by the manufacturer of the material concerned. 

ln the general stress analysis and the verification of service 

strength, the permissible stresses and the stability criteria 
may be derived, at equal ratio at best, from the dangerous 
limit states (guaranteed yield stress or 0,2 % proof stress, 
service strength at 90% survivaו expectancy, buckling, 
collapsing, bulging), as in the case of the steel grades listed 

in table 8, by reliably reasoned calcuוation or tests cוoseוy 
reflecting actual operating conditions, for example סח
welded joints subjected to static loading or to וoading vari­

able with time. 

6.5 Cross-sectioחal values and hole deductlons for 
members and cross-sectlonal values for welds 

The governing cross-sectional values and hole deductions 
for members shall be determined in accordance with 
DIN 18 800 Part 1, March 1981 edition, subciause 3.4, and for 
welds they shall be determined in accordance with sub­
clauses 7.3.1 .1 and 7.3.1.2 of the same standard. The HV­
Richtlinien are applicable to high strength bolted joints, see 
cוause 2. 
Elastic deformations, required for the caוculation of stati­
cally indeterminate structures for example, shall be deter­
mined סח the basis of cross-sectional values without any 

deduction for holes. 

6.6 Tension members 
Tension members, which may be subjected to compressive 
stresses in the case of slight deviations from the design 
loads originally planned, shall exh ibit a sוenderness ratioג. 
not exceeding 250 and shall be capabie of absorbing a 
reasonable compressive force. 

6. 7 Determlnation of stresses 
The stresses shall be determined for the individual load 

cases in accordance with clause 5 and table 7 סח the basis 
of the cross-sectional vaוues given in subclause 6.5. 

nו the case of fillet welds subjected to compressive וoading 
in the direction normal to the weld, such as between web 
plate and flange plate, no allowance shall be made for con­
tact between the members to be Joined. 

6.8 Connections and jolnts 
nו the areas. of force diversions and cut-outs, the stress pat­
terns which are disturbed thereby shall be verified, unless 
adequate structural measures have been taken to allowfor 
such disturbances. 

The individuaו parts of a member etc. shall each be sepa­
rately connected rס jointed and covered. 

Where in composite members a stress resultant is passed 
on by a system of welds, rivets and bolts, it shall be possible 
for this stress resultant to be dlstributed unambiguously 
and proportionally among the individual parts of the cross 
section, and to be transmitted by onוy one type of connec­
tlon to each part of the cross section. 
Angle cleats shall be connected with the structure either 
taking 1,5 times the vaוue of the applicable proportion of the 
stress resultant for one leg and the given value itself for the 
other leg, rס tal<ing 1,25 times the value for both legs. 
Welded·on lug plates shall be connected with the structure 

taking 1,5 times the vaiue of the applicable proportion of the 
stress resultant. 
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Figure 6. Example of the distribution of forces due to tilting of a crane trolley with positive guidance of the llfted load in the 

direction of crane traveו 

4.2.4 Snow loads 

Snow וoads need only be considered in special cases, and 
when they are, DIN 1055 Part 5 shall be observed. 

4.2.5 Loads on walkways, stairways, plattonns 
and hand ralls 

ln the case of walkways, stairways and platforms, a moving 
concentrated load shall be entered in the caוcuוation in 
addition to the self weights, and this shall be 

3000 N to allow for persons carrying loads, 

1500 N to aווow for persons not carrying loads. 

As regards hand rails, a moving horizontal concentrated 
 ,oad acting outwardly or inwardly shall be assumedו
amounting to 

300 N to allow for persons carrying loads, 

150 N to allow for persons not carrying loads. 

The above-mentioned concentrated loads need not be 
taken into account in respect of any member stressed by 
lifted וoads in accordance wlth subclause 4.1.3, such as the 
main girders of crane bridges. 

4.3 Speclal loads 
4.3.1 Tllting force arוsוng ln crane trolleya wlth 

pסaltlve guldance of the lifted load 

The force due to the tilting of crane trolleys with positive 
guidance of the lifted load shall be determined from the tilt· 
ing conditions without regard for the factors described in 
subclause 4.1 .4, as a horizontal load Ki acting at floor level 
or obstacle leveו, and in the directlon of trolley or crane 
travel. The trolley shall be assumed to be located in the 
most unfavourable position for this purpose. Unless a more 
accurate calculation is made, Ki shall be distributed pro­
portionally between both sides of the craneway without 
considerlng any inertia force effects or any skidding of the 
driven track wheels (see figure 6). The value of Ki may be 
limited to ¼ of the sum of the self weight of the trolley GK 
plus the lifted load P. 

lf there is an operational possibility of the tilted trolley tilting 
back again to its normaו position due to the sudden yieldlng 
of the obstacle, then the forces arising from such an occur­
rence shall be taken into account. 

4.3.2 Buffer forces 

As regards this special load case, it is assumed that in 
normal operation cranes or troווeys collide with one another 

or collide against buffer stops only סח rare occasions. The 
buffer forces Pu due to cranes or trolleys crashing against 
stops or colliding with one another shall be limited by 

buffers or by similar energy absorbing means. The required 
energy absorption capacity of the buffers and the maximum 

bufferforces Pu shall be determined סח the basis of85%of 

the rated travelling speed of cranes and 100% of the rated 
travelling speed of trolleys. 

nו cases where automatic devices for sוowing down the 
mסtion are installed, the required energy absorption 
capacity of the buffers and the maximum buffer forces Pu 
may be computed סח the basis of the highest travelling speed 
likely to arise in such a case, but this shall be not less than 
70% of the rated speed. 

Furthermore, the kinetic energy released סח the collision of 
two cranes characterized by the moving masses m, and m2 

and by the amounts ן Vf, ן and ן Vp 21 of the maximum travel­
ling speed shall be determined by the following equation: 

m, • m2 • (lvF1l+lvF2l)2 

E = -------'---'--'---'י--
2 (m, + m2) 

For the verification of the buffers and of the strength of the 
supporting struc,ture, the forces arising from the moving 
masses of the setf weights and of the positivety guided lifted 
­oads situated in the most unfavourable position, if appliו
cabte, shall be entered in the caוculation in each case, but 
the factors mentioned in subclause 4.1 .4 shall not be used. 
Loads suspended from carrying means and freely oscillat­
ing loads need not be considered. An appropriate substi­

tute mass shall be entered in the calcuוation in lieu ofthatof 
the rotating parts of the running gear. The buffer forces 
shall be distributed in accordance with the buffer charac­
teristics and the possible movements of the supporting 
structure. ln this connection, the resistances to motion due 
to the frictional contact between track wheeוs and rails may 
be aווowed for by means of a factor f = 0,20. 

nו the case of cranes or trolleys with or without useful וoad, 
no negative wheel loads may result from 1,1 times the buffer 
force and from the self weights and llfted loads previously 
mentioned. Unless a more accurate stress analysis is car­
ried out, the buffer forces shall be multiplied by an oscilla­
tion coefficient in accordance with table 6 for the stress 
analysis, depending סח the shape of the area beneath the 
buffer characterlstic. 

Table 6. Osclllatlon coefficlents for slmplifled computatlon 

Area beneath the Oscillation coefficient 
buffer characteristic, in respect of collision with 

approximating a crane trolley 

triangle 1,25 1,35 

square 1,50 1,60 
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Figure 5. Dimensions and forces due to skewing of a crane with four pairs of track wheeוs representing different system 

characteristics 

ature rises in individual members, temperature variations of 

:t 15 K shall be assumed. 
ln the case of cranes operating in hot environments, the 

assumed values shall correspond to the local conditions, 

e.g. for cranes in foundries and pit furnace shops. 

A linear expansion coefficient in accordance with table 8 
shall be entered in the calculatlons. 

4.2.3 Thermal effecta 

Thermal effects shall only be taken into consideration in 

special cases. When this is the case for cranes installed out­

doors at an assumed ambient installation temperature of 

+ 10°c, temperature variations of :t35 K shall be assumed 

for the calcuוation, or in the case fס non-uniform temper-
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Table 3. Coefflcient of frictional contact f as a functlon of the skew angle a 

aO/oo 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0 6,0 7,0 8,0 9,0 10,0 12,5 15,0 >15,0 

f 0,094 0,118 0,139 0,158 0,175 0,190 0,203 0,214 0,233 0,248 0,259 0,268 0,275 0,287 0,293 0,300 

For cranes out of service, the wind load shall be entered in 
the calculation at the dynamic pressures specified in 
DIN 1055 Part 4. 

4.2.2 Forces arising from skewlng 

iNhen a crane skews at a skew angוe a, a positive contact 
force S, dependent סח the running gear and supporting 
structure, is generated סח the front guidlng means or group 
fס guiding means (front in the direction of travel); these 
guiding means may consist of a wheel flange rס fס a guide 
roller, and as a result of force S, a group of forces X1 i, Y1 i 
and X2 i, Y2 i, which are connected by friction, acting in the 
contact areas of the track wheels is generated. 

The distribution fס the force S resulting from the skewing fס
cranes with flanged track wheels is similar to that described 
in subclause 4.1.5, figure 4. 

For cranes with a total of n pairs of track wheeוs arranged 
each סח an axis i, and of which m are speed-synchronized, 
andwhosewheel loadsR1 ionside 1 andR2ionside 2areof 
equal magnitude respectively for each side, and assuming 
the usual tolerances for track wheel diameter, axial parallel­
ism fס track wheel bores and posltion of the runway, with a 
linearized frictionai contact relationship applying equally to 
longitudinal and transverse slip, the follסwing applies: 

f = 0,30. (1 - e-0,25 . a) 

where 
e" 2,71828 (basis of the natural וogarithms) and skew 

angle a to be entered in °1oo. 

where 

S ג= • f-.:ER 

X1i=1גix • f • 'f.R 

Y1 i = 1ג iy • f · E R 

X2i=2גix • f • 'f.R 

Y2 i = 2ג iy • f • .:E R 

E R is the sum fס all wheel loads arising from self weights 
and lifted load, excluding the factors mentloned in sub­
clause 4 .1.4; 

a = aF + av + ao;;; 15%o, 

skew angle resulting from the sum of ווa the possible 
displacements transversely to the runway, related to 
the distance a of the positive guiding means when the 
crane is askew; 

aF is the skew angle resulting frסm 75 % fס the track clear­
ance between straight rail and positive guiding means, 
but not less than from 5 mm חi the case of guide roווers 
and not וess than frסm 10 mm in the case of wheel 
flanges; 

av is the skew angוe resuוting from abrasive wear of not 
 ess than 3 % of the rail head width in the case ofו
guide rollers, and tחס  ess than 10% of the rail headו
width in the case of wheel flanges; 

ao = 1 oס1ס skew angוe resulting from tolerances of the crane 
and craneway. 

Other values of the skew angle a shall be agreed. 

Factors ,ג  iy for the calculation of 2ג ,ix 2ג iy and 1ג •ix 1ג
forces S, X1 i, Y1 i, X 2 i, Y2 i and fס the positiסn h of the slip 
pole are determined in accordance with tables 4 and 5 by 
the dimensions of the crane accסrding to figure 5, by the 
position of the overall centre fס mass due to the self weights 
and to the lifted loads, and by the running gear system and 
structure system as defined by the fסllowing symbols: 

W = pair of track wheels speed-synchronized by a mecha­
nical rס electrical shaft; 

E = pair oftrack wheels individually supported nס bearings 
or individually driven; 

F = fixed bearing of track wheel and supporting structure: 
 ;aceabilityוateral dispו

L =- movable bearing of track wheel rס suppסrting struc­
ture: lateral displaceability. 

oו on hוable 4. Posltז the p1וו poוe and factor ג for the 
calculatlon of the positlve contact force S 

System h ג

FF 
m . (. (' . 12 + I: זe :Eei 

1---
I: ei n • h 

m • ' . /2 + r. זe
( 

I: e· ) FL (' 1 - ו_ __
.:Eei n-h 

Table 5. Factors 1ג ix, 1ג iy and 2גix, 2גiy for the calculatlon of the frlctional forces, X 1 i, Y1 i and X 2 i, Y2i 

System 1ג ix 1ג iy 2גix 2גiy 

'. ,, l (' ( e· ) '. (' l ' ( e·) WFF -- - -;;- 1-i -- . - -;;- 1 - i 
n h n h 

EFF 0 (' ( e·) 
-;;- 1-i 0 ' ( e· ) -;;- 1 - hl 

( · (' 1 (' ( e·) '. (' l 
WFL -- - -;;- 1-i -- . - 0 

n h n h 

EFL 0 (' ( e·) 
-;;- 1-f 0 0 
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trolleys {see figure 2) shall be distributed uniformly be­

tween all the track wheels or guiding means. 

Lateral forces acting in opposite directions arise if a dis­
tance l5 exists between the centre of the masses to be 

moved and the resultant of the driving forces. Where these 

forces are transmitted through the track wheels, and where 
there are more than two wheels per runway side, they shall 

be uniformly distributed between the outer wheels or outer 
wheel groups as shown in the examples illustrated in 

figure 4, namely, 

where there are not more than four wheels per rail, to one 

outer wheel per corner, 

where there are not more than eight wheeוs per rail, to the 

two outer wheels per corner, 

where there are more than eight wheels per rail, to the three 

outer wheels per corner. 

As far as the supporting structure is concerned, e.g. the 
bridge, trolley or balancer, the וateral forces shall, however, 
be distributed uniformly between all the wheels of a corner, 

even in the zone of the inner unloaded track wheeוs as 

shown in figure 4. 

ln the case fס wide-span bridge cranes and portal cranes 
wlth separate driving mechanisms, whose supporting struc­
tures are not designed סt compensate fסr resistances to 

motion, driving fסrces and inertia fסrces, but only for a 
limited elastic forward motion of one side of the running 
gear ahead fס the other side, special devices shall be pro­

vided to ensure that the assumptions סח which the design 

calculation is based are not exceeded. 

4.1.6 Centrifugal forces 

Centrifugal fסrces סח slewing cranes shall be calculated 
solely סח the basis fס the self weight of the jib components, 
and, if applicable, also on the basis of the counterweights 
and of the lifted lסad, without application fס the factסrs 
mentioned in subclause 4.1 .4; the lifted וoad shall be 

deemed to be suspended from the tip of the jib. 

 mpact from bulk materialו 4.1.7

סח mpact effectsו bins and transfer points due to the drop­

ping of bulk material shall סnly be taken into consideration 

locally. 

4.2 Additional loads 
4.2.1 Wlnd loads 

Wind loads shall be taken into account in accordance with 
DIN 1055 Part 4 in the case of cranes exposed to the wind. 

Fסr cranes in service, the wind lסad shall be entered in the 
caוculation at a dynamic pressure q = 250 N/m2. The wind 
load acting סח the useful load shall be assumed at 3 % of the 
effect of the useful load, but at not וess than 500N, if the 
wind load area is not precisely known. 

based סח the condition that the driving forces acting סח the 
crane are practically free from backlash. 

/ח figures 2 and 3 

is the determining smallest wheel 
load total and, respectively, the 
sum of the smallest wheel loads 
of the driven track wheels, ex­
cluding the useful load and the 
factors mentioned in subclause 
4.1.4, required for the determina­
t ion of the driving forces סח the 
basis of the frictionaו contact; 

mi~ (RKaך + RKa2) 

min RKrן + min RK,2 

l8 is the distance, measured at right angles to the direction 

of motion, of the resultant of the driving fסrces from the 
centre of mass S of the crane bridge, trolley and lifted 

load; 
a is the centre-to-centre distance of the wheels or of the 

gulde roller or groups of guide rollers for the absorption 
of the lateral fסrces, see aוso figure 4. 

nו cases where there is a considerable amount of play be­
tween structural members (hereinafter briefly referred to 
as members) which move relatively to one another, for 

example in the case of the rigid mast and the suspension 
gear fס a stripper crane, a factor larger than 1,5 shall be 

used. 
Where the maximum driving fסrces are limited by friction­
type power transmission, the driving fסrces may be calcu­
 ated from the frictional contact between the driven trackו

wheels and the rails, using a coefficient f = 0,2. nו this con­
nection, one should proceed from the smallest wheel load 
total in the case of speed-synchronized driven track 
wheels, or from the sum of the smallest wheel loads in the 
case of non-speed-synchronized driven track wheeוs, 
depending סח the type of driving mechanism; the factors 

mentioned in subclause 4.1.4 and the useful load need not 
be taken into consideration. 

The driving fסrces shall always be distributed among the 
track wheels in accordance with the type of driving 

mechanism. 

The inertia fסrces during the start-up and braking of cranes 
shall be entered in the calculation in each case with the 
trolley in the most unfavourable position for the member 
being analysed {see figure 3). 

Where lateral forces due to inertia fסrces act transversely 
to the runway, they shall be absorbed by the rails through 
positive and frictiסnal contact in accordance with the 
systems adopted for the suppסrting structure and the run­
ning gear, and in accordance with the type of guiding means 
used. 

Unidlrectiסnal lateral forces, such as those due סt inertia 

force effects during the start-up and braking of crane 
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Figure 4. Distribution of lateral forces 
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puted value for this purpose, the lifted load or the stress 
resuוtants or stresses resulting therefrom may be multi­
plied by - 0,25 times the factor ,ן, specified in table 2. nו

the case of rope controlledjibs, these negative inertia force 
effects are limited by the slackening of the ropes, whereby 
an upward movement of the jib becomes possible. The 
forces which arise from the subsequent falting back of the 
jib shall be taken into consideration. 

4.1.5 lnertia forces arוsוng from driving mechanisms 

The inertia forces acting סח the crane structure during 
acceleration and deceleration of the crane motions, such 
as travelling, slewing, luffing, shall be determined from the 
maximum driving forces arising in regular operatlon. ln lieu 
of a more accurate calculation, the quasi-static forces act­
ing סח the structure and resulting from the assessment of 
the movement of the centre fס mass fס the system underthe 
effect of the driving forces, fס the resistances to motion 
and of the inertia forces, may be increased by a factor of 1,5 
in order to take the dynamic effect into account. ln this 
respect, וoads which are not guided shall be deemed to be 
rigidly attached to the crane; any swinging fס the loads shall 
be ignored. The adoption of a factor fס 1,5 is furthermore 

Figure 1. Lifting classes and nominaו וoad spectrum factor ,ן, 

Table 2. Nominal load spectrum factor ,ן, 

Nominal load spectrum factor ,ן, 

Lifting class at hoisting speed VH, in mfmin 

Up סt 90 Over90 

H 1 1,1 + 0,0022 • VH 1,3 

H2 1,2 + 0,0044 • VH 1,6 

H3 1,3 + 0,0066 • VH 1,9 

H4 1,4 + 0,0088 • VH 2,2 

4.1.4.3 Dropping or sudden setting down of useful loads 
in the case of jib cranes 

ln the case fס jib cranes where the dropping or sudden 
setting down of useful loads represents the usual operating 
practice, such as for cranes with magnet or grab opera­
tion, the resuוting inertia force effects shall be taken into 
account separately. lnstead fס adopting a precisely com-

Exampוes of caוculatlng the inertia forces from the frictional contact in the case of bridge cranes: 

trolley travel; frictional contact crane travel; frictional contact 

(the driven track wheeוs are speed-synchronized) (the driven track wheels are non-speed-synchronized) 

Ka = 1,5 • 0,2 • min (RKa1 + RKa2) Kr = 1,5 • 0,2 (min RKrן + min RKr
2

) 

--j ls R 
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 ר-·
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f Kr2 1 Kr=Kr1+Kr2 

t ןRKr חוm 
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Figure 3. lnertia forces during the start-up and braking 
of cranes with two individual driving 
mechanisms (Kr1 = Kr2) 

Figure 2. וnertia forces during the start-up and braking 
fס crane trolleys with a central drive mechanism 



4 Design loads 
סח oads actingו heז the supporting structure are subdivided 
into main וoads, additionaו loads and special loads. 

The main וoads comprise : 

self weights; 
סח oads arising from bulk materials in bins andו continuous 

conveyors; 

lifted loads; 

inertia forces arising trom drives; 

centrifugal forces; 

impact from bulk material . 

The additional loads comprise: 

wind loads; 
forces arising from skewing; 

thermal effects; 

snow loads; 
סח oadsו walkways, stairways, platforms and hand rails; 

The special loads comprise : 

tilting force arising in crane trolleys with positive guidance 

of the lifted load; 

buffer forces; 
test loads. 
The above loads are grouped into load cases in clause 5. 

4.1 Main loads 
4.1 .1 Self weights 

Self weights are the masses of ווa the fixed and moving 

crane components which act permanently during opera­
tion, plus the masses of the mechanlcal and electrical 
equipment and of a proportion of the carrying means such 
as ropes for example, with the exception of the self weights 
descrlbed in subclause 4.1.3. 

4.1.2 Loads arising from bulk materla/s ln blns 
and on contlnuous conveyors 

Loads arising from bulk materials in bins and סח continuous 
conveyors shall be treated as self weights; loads fס bulk 
materials סח continuous conveyors can act either as a con­
tinuous or as a discontinuous line load. 

4.1.3 Llfted loads 

The lifted lסads (hook loads) comprise the useful load and 
the self weights of members designed to carry the useful 
oadו , e.g. the bottom block, the spreader bar, the grab. the 
lifting magnet and aוso a proportion of the carrying means 

such as ropes. 

4.1.4 Effects of vertical lnertia forces 

The effects of vertical inertia forces produced by the 
motions of the crane or of the crane components and of 
loads in accordance with subclauses 4.1 .1 to 4.1 .3 are 

allowed for by means of a self weight factor ,p and a nominal 
~ןו. oad spectrum factorו

4.1.4.1 Self weight factor ,p 

The self weights fס moving cranes and of moving crane 
components in accordance with subclause 4.1.1, and the 
loads described in subclause 4.1 .2, or the stress resultants 
or stresses resulting therefrom, shall be multiplied by a self 
weight factor f/i as given in table 1 below. 

nו the case of cranes and crane components equipped with 
spring-suspended wheels running סח rails, a self weight fac­

tor נq = 1,1 can be adopted forthe caוcuוation, irrespective of 

the travelling speed and type of runway. 

DIN 15018 Part 1 Page 3 

 able 1. Setf weight factors f/iז

 ravelling speed VF, in mfminז

Runways 
Self 

weight 
without factor 

with rail joints rail joints ,p 
or irregularities rס with welded 

(road) and machined 
rail joints 

Up סt 60 Up to 90 1, 1 

Over 60 up to 200 Over 90 up to 300 1,2 

Over 200 - ~ 1,2 

Where several motions corresponding to the load cases 
listed in table 7 occur simultaneously at different speeds, 

characterized by different self weight tactors ,p, these tac­
tors shall be appוied to the respective loads concerned. 

Example : 

a) Crane trolley travelling speed v = 120 mfmin, ,p = 1,2. 
Crane travelling speed v = 30 mfmin, f/i = 1, 1. 

Trolley Crane 
travel travel 
(Ka) (Kr) 

Multiply self weight 
of trolley by ,p = 1,2 tp=1 ,1 

Multiply self weight 
of crane by ,p = 1,0 rp = 1,1 

b) Crane trolley travelling speed v = 30 mfmin, f/i = 1, 1. 
Crane traveווing speed v = 120 mfmin, ,p = 1,2. 

 rolley Craneז
travel travel 
(Ka) (Kr) 

Multiply self weight 
of trolley by tp=1,1 ,p = 1,2 

Multiply self weight 
of crane by ,p= 1,0 ,p= 1,2 

4.1.4.2 Nominal load spectrum factor ljr and lifting cוasses 

fhe lifted loads as defined in subclause 4.1.3 or the stress 
resultants or stresses resulting therefrom shall be multi­
plied by a nominal load spectrum factor ljr as given in table 2. 

lts value depends on the actual hoisting speed fס the car­
rying means assumed at the commencement of the hoist­
ing of the lifted load, and therefore סח the rated hoisting 
speed VH. זhe softer the springing of the hoisting gear, the 

larger the elasticity of the supporting structure, the smaווer 
the actuaו hoisting speed at the commencement of the 

hoisting of the useful load, the smaller and steadier the 
acceleration and deceleration during changes חi the hoist­
ing motion, the smaller the factor .ןו,

Accordingוy, the cranes are classified into lifting classes 
H 1, H 2, H 3 and H 4, with different factors ,ן, as given in 
table 2 below. Examples of this are given in subclause 10.1. 
lndiv iduaו self-contained parts of a crane forming integral 
parts of the compוete unit, such as the trolley and the crane 
bridge or jib, the slewing unit, portal and tower, may be 
classified into different lifting cוasses within the limits 
defined in table 23 for the various types of crane, provided 

the hoisting conditions are fully known. 
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1 Field of appllcatlon 
This standard applies to the steel structures of cranes and 
crane equipment of any kind, and also to mobile steeו struc­
tures for continuous conveyors. lt does not cover crane· 
ways, excavators, ropeways, wagon tipples and mining 
machinery. 

2 Standards and documents referred to 
The following standards and documents shall be complied 
with unless otherwise specified חi this standard. 
DIN 1055 Part 4 Design וoads for buildings; imposed 

loads, wind loads of structures unsus­
ceptible to vibration 

DIN 1055 Part 5 Design loads for buildings; imposed 
 oads, snow load and ice loadו

DIN 1080 Part 1 Concepts, symbols and units used in civil 
engineering; principles 

DIN 1080 Part 2 Concepts, symbols and units used in civil 
engineering; statics 

DIN 1080 Part 4 Concepts, symbols and units used in civil 
engineering; steel construction; com­
posite steel construction and steel 
girders in concrete 

DIN 4114 Part 1 Steel structures; stability cases 
(buckling, collapsing, bulging); design 
principles, regulations 

DIN 4114 Part 2 Steel structures; stability cases 
(buckling, collapsing, bulging); deslgn 
principles, guidelines 

DIN 4115 Lightweight and tubular steel construc­
tion in building; rules relating to 
approval, design and construction 

DIN 8563 Part 3 Quality assurance of welding opera­
tions; fusiסn·welded joints in steel; 
requirements, evaוuation groups 

DIN 15 001 Part 1 Cranes; terminology; classification 
according to type 

DIN 15 003 Lifting appllances; וoad suspending 
devices; loads and forces, concepts 

DIN 15018 Part 2 Cranes; steel structures, principles of 
design and construction 

DIN 15019 Part 1 Cranes;stabilityforcranesexceptnon­
rail mounted mobile cranes and floating 
cranes 

DIN 15 019 Part 2 Cranes; stability for non·rail mounted 
mobile cranes; test וoading and caוcu­
lation 

DASt·Richtliחie (DASI Guideline) 010 Anwendung hoch· 
fester Schrauben im Stahlbau (Use fס
high strength bolts in structural steel· 
work) •)2) 

Reference is also made in the text of the present standard 
to the following standards or to certain cוauses or concepts 
thereof. 
DIN 267 Part 3 Fasteners; technical delivery condi· 

tions; property classes for carbon steel 
and alloy steel bolts and screws; ·סחc
version of property classes 

DIN 1626 Part 1 Welded carbon and low alloy steel 
pipes for supply purposes, process 
plant and tanks; general specifications, 
survey, recommendations for use 

DIN 1626 Part 2 Welded carbon and וow alloy steeו 

pipes for supply purposes, process 
plant and tanks; pipes for general use 
(commercial quality); technical delivery 
conditions 

DIN 1626 Part 3 Welded carbon and low alloy steel 
pipes for supply purposes, process 
plant and tanks; pipes subject to 
special requirements; technical de· 
livery conditions 

DIN 1626 Part 4 Welded carbon and וow alloy steel 
pipes for supply purposes, process 
plant and tanks; high performance 
pipes; technicaו delivery conditions 

DIN 1629 Part 1 Seamless carbon steel tubes for supply 
purposes, process plant and tanks; 
survey, technical delivery conditions; 
general data 

DIN 1629 Part 3 Seamוess carbon steel tubes for suppוy 
purposes, process plant and tanks; 
tubes subject to special requirements; 
technical delivery conditions 

DIN 2310 Part 1 Thermaו cutting; concepts and nomen­
clature 

DIN 2310 Part 3 Thermal cutting ; oxygen cutting; bases 
of process, quality, dimensional devia· 
tions 

DIN 4132 Craneways; steel structures; principles 
of calculation, design and construction 

DIN 6914 Hexagon bolts with large widths across 
flats for high strength friction grip bolt· 
ing ln steel structures3) 

DIN 6915 Hexagon nuts with large widths across 
flats for high strength friction grip bolt· 
ing in steeו structures 

DIN 6916 Round washers for high strength tric­
tion grip bolting in steel structures 

DIN 6917 Square washers for high strength fric­
tion grip bolting of ו sections in steel 
structures 

DIN 6918 Square washers for high strength fric· 
tion grip bolting of channels in steel 
structures 

DIN 17 100 Steels for general structural purposes; 
quality specifications 

DIN 17 111 Low carbon steeוs for bolts, nuts and 
rivets; technical delivery conditions 

DIN 18800 Part 1 Steel structures; design and construc­
tion 

3 Detalls to be glven for deslgn purposes 
The following information shall be given for design pur­
poses: 
type of crane and method of operation; 

assumed total numberof ווa  ;es or operating cyclesוoad cycו

loadbearing systems reflecting the actual service condi· 
tions as closely as posslble, lncluding outline drawings and 
main dimensions; 
design loads; 

lifting classes and loading groups to be considered; 

materials of individual members and ciכnnections or joints; 

shapes, dimensions and statlc cross-sectional values of all 
loadbearing members; 

verification and analyses relating to said members and to 
the principaו connections or joints. 

י( Referred to as HV·Richtlinien (HV Guidelines) in this 
standard. 

2) Published by Stah/bau·Ver/ag, Kסlח. 
3) Referred to as high strength friction grip bסlts in this 

standard. 
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