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This bcoklec is pare cf the "Rules For the design of noisting 
appliances" consisting of B booklets 

Book lee I - Objec~ and scope 
Booklet 2 - Classification and lcadi~on structures and mechanisms 
Bocklec 3 - Calculating the stresses iri structures 
Bock_let 4 - Checking for fatigue and choice of mechanism components 
Booklet 5 - Electrical equipment 
Beck lee 6 - Stability and safety against movement by the wind 
Booklet 7 - Safety rules 
Bool<let 8 - Test loads and tolerances 

and must no: oe used separately . 
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8.1. 

ii 

8.1.l. 

8.1.2. 

8.1. 3. 

TESTS 

Prior to being placed in service, appliances must be tested under overload conditions, 
as follows : 

I 
I 

I 

DYNAMIC TEST 

The dynamic test snail be carried out with an overload coefficient o1 = 1,2, i.e. 
with a load eo.;al to 120 % of the safe working load. All motions shall be carefully 
ooerated in turn, wit"lout checking speeds of temoerature rises in the motors (see 
clause 2 .3 .3 .c). 

i 

s r A r r c r Els r 

Tne static test snall be carried out with an overload coefficient Oz= 1,4, i.e. with 
a load ecual to 140 % of the safe working load. Th.is test must be carried out under 
still_ cxditions and consists in Misting tne safe worl<ing load to a small distance 
above t:,e grour.c af':C ':.hen adding the required surplus without shock (see clause 
2.3.3.c.). 

NOTE l 

The figures gi veri for these test loads represent minirrun reQ..Jirements. '11here na tlcnal 
legislation or rules call for higner values, these must be carolied with insofar as 
apeliances destined for sucn countries are concerned. 

The test to be used in certain cour.:tries are given in acoendix A-8.1.3. for infor­
mation. 

NOTE 2 

\other, maldng tJ,ese tests, it is custonary to measure the deflection of the structure 
of an appliance. 

The present rules i:::ocse no obligation as to the allowable ceflections. 

Siruld t.'"le user wish to .ir.oose a ceflection limit, he trust scecify t."1is in his call 
for tenjers (1). 

The custon of regarcing ~-nall ceflec:icn uncer load as a measure of t~e strengt"1 of an 
acoliance s/'7culc oe c:scontir.1...~c. 

:.lt""ICl...>g'l an u-x:uly lar;e Ceflecticn can acversely affect lattice ;i.::-cers because of 
t:ie· canger of mcvemeit at tJie jcints, no IJ/"ltc,;ard effects are to be fear~ in the 
case of solia-eo or :ex ;:rcers. 

In oract:ce, t"'le magnituce cf the deflection should be limited only frcxn the stand­
point of convenie!'lce of cperation, since vertical oscillations of the load can be 
t:-out:Jlesane in sane cases . 

• 
• 
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8.2. 

8.2.l. 

8.2.2. 

8.2.2. l. 

8.2.2.2. 

• 
TOLERANCES Of CRANES AND TRACKS 

GENERAL 

The use er the Design Rules presu,ooses tr.at the tolerarices soe:::if!.ed herearte: fo-:­
c:anes and t:acks sriall be mair.tair.ec. These tole:ances aPOly unless o~..,er ccn::itic:ns 
have teen agreed with the use::, ar-d take no ac:::cx..nt of elas:i:; oefcrmations during 
the operation. The elastic oefo:::rr.ations have t~ be taken into consice:a:ion if re­
q.Jired. 

The s~ified tole:ances are valid for ove:nead t:avelling cranes, gantry cranes and 
jib c::anes, but rot fo: railway cranes. For craf'les wr,ich have Deen erected fo: tem­
oorary use only, e.g. building cranes, these :ules are only partially valid, in othe:: 
cases they are to be used judiciously. 

MEASURING PROCEDURE 

..tien usir,g measuring taoes, calibrate-:l steel measuring types are to be us.ed. The 
:ules· for· the use of these measu:.ing types are to be observed. The readings obtair,e;j 
are to be CtJITected for the sag of the taoe measure as well as fo:r the di ver?e1 K:e of 
':.,>-,e a-rtiient terrperature frc:rn ~ starda.ro te-r:,perature. PJ.l measure!Tle!"lts on one arxj 
t"le same crane have to be mace with the sare taoe ar-d the same tension force. _ 

MANUFACTURING TOLERANCES FOR CRANES 

The g;-eatest divergence !:.,, s of the crane span s f:-ooi the draioting cimension must not 
exceed the followir,g values 

for s {. 15 m t>. s = .!. 2 rmi 

fo: s > 15 m t>. s =.::.. L2 + 0,15 • (s-15)] rrrn (r,~x . .=. 15 rrrn) 

( s is to be expressed in m) 

(see figure 8.2.2.1.) 

I I 

s + D.s , 

Fig..rre 8.2.2.l. 

Crane giroers, freely sux,orted at their er-ds, must have no sag, even if the drawing 
does rot prescribe a caroer. This means that the traci< of the trolley with u,loaoeo 
crane (withcx.Jt trolley) must have no deviation down.card frc:rn the horizontal. This re­
q.Jirement c:nly ap;,lies to cranes with a span longer than 20 m. 

• 
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8.2.2.3. 

I 
I 
I 
I 
I 
I 8.2.2.~. 

I 
I 
I 
I 
I 

8.2.2 . .5. 

I 
I 
I 
I 

.. 

In cases !there, the· top of the rail ls flat, the inclination of the: -.t-.ee,l. 
f'ron the horizontal, for the uiladen crane, a..ist be between +- o,z· ,t. and: - a:as::r~, 
(s~ figure 8.2.2.J.) 

Fig.ire 8.2.2.3. 

i 
By Uiladen crane is meant tl'ie crane bridge Joli thout trolley, freely supported en the 
end car=iages. 

i 

The trolley rail cent::-e distance must not differ fr011 the nroinal di:nensi-on s by more 
than. 3 ITITl (see figure 6.2.2.4.). 

' ,.... 

s: 3 mm 

Figure 8.2.2.4. 

I 
M 

In a plane perpendicular to the travel di rec ti en a f the t:olley, the differer.ce in 
heignt of two aocosite points of tne trolley t::-aci< snall net exceed O, 15 ~ of the 
t::-clley rail centre distance, with a maxilT1..1!1 of 10 = (s~ figure 8.2.2.5.). 

s 

:. : ( ; 0' !-

"'""' iO -,,,-,, 

F"igure 8.2.2.5. 

• 
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;iCe-~.2.2.6. 
_-....-...::_--

----··--·- ---·-- •• -

• 

Trolley rails shall be laid in such a way tlid-t the. nrining surface is horizontal am 
that tt-ie greatest u-ievenness of the bearing su.tf.ace ls no more than • 3 rrrn for rail 
centres up to 3 m and no more than.!. O, l X of the. trolley .neel centre-distance if 1t 
excee::ls-3 m (see fig.;re 8.2.2.6.). 

..S. : 3 mrn i or s ~ ~ m 

: 0 .1 ~ oi s i or s > ::. "' 

8.2.2.7. 

8.2.2.8. 

Figure 8.2.2.6. 

The vertical axis of the trolley rail m.ist not diverge frcrn the vertical axis of the 
rail girder we:J by more than half the thickness of the rail girder web (see fig.ire 
8.2.2. 7.). l 

----- ' : ----

I I 

I 

r -
Figure 8.2.2.7. 

The axes of the trolley :-ails must not diverge f:::crn their theoretical axis by more 
t,-,an .::. l,O rrrn in -a :::ail length of 2 m. There should be no misaligr-ments at rail 
joints (see fig.ire 8.2.2.8. ). 

_J__ 
mu:. l.O mm 

-------t 

Figure 8.2.2. 8. 
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8.2.Z.9. 
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8.2.2.10. 

3.2.2.ll. 

• 

• 0 . 
'1. .. I 

-l 
-a .,., 
~-= 
-J: .. 
·- I ---0 .. 
0 

..:: ... 
>-0 

I 

0 .r,.1 l - ·-
Figure 8.2.2.9. 

~ 

The axle bores of •h~els opposite to each otl"ler at eacn side of the track, and if 
wheels are ITIOl..l!1ted in bogies the a:xes of the bogie pins of tl"le unwarped trolley and 
c::-ane bridge shall have an alignment divergence in the vertical plane, less than 
0,15 ,;, maxirrun 2 ITrn;of the •heel centre distance (see figure 8.2.2.10.). 

j_ f honz011a.l 

O.l~S of s \ 

i max. 2 mm bocizocc:,J _I 
:.:::t::- ----- _....;._ ___ - ~ - --

-• 
I s 

Figure 8.2.2.10. 

The centre planes of wheels rolling on a common rail must not diverge mere than 
1ml frO'll the rail axis (see figure 8.2.2.11.). 

Figure 8.2.2.11. 

F,..,,. busr.eo 'Jftleel s U1e aoove tolerances apply ""i th the wheel in a central posi Uon 
betllleen ~~e contact surfaces at either side of the •heel . 

• 



a.2.2.12. 

8.2.2.13. 

8.2.3. 

• 

1',' ' < • 

tted f Ind I ml h ~ d a, a rte e • t ti' • :-· --- 1 ,w\f"i1f:!WP
0

£rt11► tWlr
0 f? t Ci 

• 

!f horizontal guide rollers are used, the centre of the distance between guide 
rollers at one comer trust riot deviate rrore tnan • 1 ITtll from the ax_is of the rail 
(see figure 8.2.2.12.) 

Ji seance !'er-we en 
ilt..1ce roliets 

I .: 
r 

' Centre oi eutance ber,.een ,i:u,cie rollers 

----- --- -
T~ t ' -----\_/ Ce-n:re a.x:s oi the rail hea<: 

Figure 8.2.2.12. 

+ 
I 

T 

rne dia~eter tolerance of the wheels shoulc ccrresoond to tne ISO t:lerance classifi­
cation h9. If runner wn-ee2. sckecs are syncrir-CY."l~Zed by a:1 11 ele:t:-i:al sr'iaft.", tignte!" 

tolerance~ may be ~eouired. lnese will have to be oetermi~ed frCJn case to case. Ti~ese 
tolerances will ao::,ly also to non criven wheels, as the wneels must ::ie inter­
changea::ile. 

TOLERANCES FOR CRANE TRACKS 

ihe tolerances soeci fied below apply to ne-.. crane tracks. 1f in the course of use, 
these tolerances are exceeded by 20 X, the :rack must be realigned. lf the travelling 
benavio~r is noticeably deteriorating, it may be necessary to realig:; the track, even 
:f the tolerance excess has not reacneo 20 ~. 

The greatest civergence ls fr::)'Tl t~e s~a~ sis 

for s ~ 1.5 m 

for s > 1.5 m 

6s:: .. 3r.m 

6 s:: ~ [3 • 0,25 • (s-lS)j rrrn (max.~ 25 r.-rn) 

( s is to be expre_ssed in m) 

(see figure 8.2.2.1.) 

If horiz~~tal guide rollers are provided on 0/"\e rail only, the tolerances for the 
other rail only may oe increased to tr-.ree times the above values, but l'!JJst not 
exceed 2.5 rmi. 

2 - It is assuned that with the trolley positio,;eo in the centre of the span the de­
flection of both rail tracKs is approximately eq.;al. 

-----------3 - The greatest permissible tolerance of tne upper edge of the rail is~ 10 rrrn fr::xn 
the theoretical height position. The theoretical heii;nt is either the hcrizontal 
position, or if applicable, the theoretical carroer curve. The heii;t,t position of 
the t.o rails may show a divergence of 10 JTXn. The curvature in a longitudinal 
direction may, at each point or a measured length or 2 m, not exceeo a rise 
Of + 2 ITlll • 
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4- - The inclination of the rail rolling surface ft.JSt not exceed the, ro11~L ... :..:/7;;,+ 
ith t 

. ....,,,,. •&'-tleS:. 
as CO'llJSred • he theoretical position : •. . ·~· · 

longitu:linally 0,3 '­

laterally 0,3 ,. 

(s~ figure 8.2.3.a.) 

i ----------t O.H 

Figure 8.2.3.a. 

' i 

5 - The maxi!Tl,JTI permissible lateral deviatioo of each rail in a horizontal plane is i 
~ 10 ,mi. The curvature 1n the longitudinal axis at any point shall not exceed 
~ l 7m in a length of 2 m (see figure 8.2.3.b.). 

----- --------
2 m 

Figure 8.2.3.b. 

Fer cranes guided on both sides by horizontal rollers, the above values are valid 
also for the rail surfaces of the horizontal rollers. 

F"cr c:-anes guided on one rail only, :ne recuirement fo.r tne straightness of tne 
non qJiding rail can be lcwered, in agreement with manufact~rer. 

6 - l'<l accou,t Mas to be taken of misalig-me!"lt at the rail joints. It is recorrnenced 
that welaed rail joints are used . 

.. 
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APP£NQ!X A - 8.1.3. 

TEST LOADS FOR CRANES IN 

SOME EUROPEAN COUNTRIES 

Dynamic ~ests Static tests 

125 % up to 25 t ' 
' 

llO % 25 .. aver '-

' ; 
L'o to 20 t ........ 125 % i 25 t . ......... 
From 20 to 50 t . . .. 5 t i 25 to so t . ... 
Cve:- 50 . 110 ~ i50 t '- ........ "' . ......... 

n< = l, 25 ? 
i (Hl ar.c H2) Pg : 1,50 p (H3 Pg = l, 33 ::, 

140 % 

10 t 

120 % 

and H4) 

M< = 1,25 C: Pg = 1,33 p - l, 4 p 

?,< = l, 25 C: 1 .. 0,25 Po . 

120 % 150 % 
(excluding builder's tower (excluding builder's tower 
c:-anes anc sone ois.-noun- cranes and so:ne dismoun-
taale aoo.:.iances : l lO %) taole aool.iances : 133 %) 

:25 % of :.~e Si-IL 

128 % sel~ ::::-ooelleo cranes 
~20 % t::we:- c:anes 
ilC % otr.e~ .:.ifting 
acoliances 

L'o :o 20 . 125 % . . . . . . . 
F:::rn 20 ►- 50 .. - 5 t 1--Ct COT!Ot.Jlsory .__ '- .. 

LO to 21J . . . . . ,. . 125 ... . ... 
F"::m 20 . ,., 5C . - 5 t '-- '- .. 
Cve: 50 t ........ llO ... ,. 

-· FE!-1 ;:-~ 

LO -,., 5 : 125 % -- ........... 
=-::m ~ ·- ,.,,., . ~20 % '-- . . . . 
• :::::m "I"\ t:: so t 1·~ % -'- .. . ., 
::Ve:- 50 - 1 1,., ... . . . . . . .. •'-' ... 

Ccmnents 

Accorcing to 
OIN 15030 

DIN 15018 oart 1 
-

DIN [5019 cart 1 

O!N 15030 

CUring 15 min . 
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