
CASTELL6~ ISPA!:"J) QUAU~96

MOVEMENTS JOINTS
A FREQUENT SOURCE OF COMPLAINTS
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Schliitet-Svstettis GmbH, 58640 Iserlohn , Germ any
Schluter-Systems S.L. , 12004 Castello n

Nothing is more fru strating to an owner tha n a newly install ed tile co ve ring that
develops crac ks or worst. the tiles detach co mpletely from the su bs tra te . Typica lly. these
problems become ap pare n t only when the building has already been fin ished and the
occu pants have moved in. There are a number of pos sible causes , bu t such headach es can
often be prevented - with moveme nt joints.

Practical ex perienc e shows that uncertainties often exist about how to arrang e and fill
in movement join ts in ceramic coverings. Even with profession ally laid til es in co untries
with high "s tan dards density" - i.e. where standards , co des or guid elines ex ist for this typ e
of wo rk - an as to nish ingly high number of errors are co mmi tted.

Even today, movemen t joint s are still regarded as "weak po ints" which are a frequen t
so urce of dam age to ceramic coverings. This is a com mo nly held opi n io n not only for
mechanica lly hi ghl y s tresse d areas or facade s ur faci ngs, bu t also for ba lconies and terraces.
or cove rings over floati ng sc ree ds or heat ed sc ree ds (i.e. cove rings com bine d with floor
heating systems ]. the success of an install ation stan ds or fall s with the movement join ts. If
th ey are wrongly arra nged or the dime nsions are in correct , movement joint s become a
frequen t source of complaints - com plain ts tha t di dn't ex ist earl ier, since the use of movement
join ts only became necessary with the introducti on of modern install at ion methods (th in­
se t method) and new substra te constructions (like floating screeds combined with floor
heating systems].
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What are m ovemen t joints?

CA ST ELLOr-.; (SPAIN)

People freque ntly talk about 'expansion joints ', but the expression "movement joints"
is bett er, s ince - dep ending on th e design - movements occur there in up to 6 differen t
direc tions (Figure 1). Th eory teaches us th at flexible movem en t joints are a technical
necessity for subdividing larger tile coverings , or as edge join ts between floor and ski rting.
In a screed serving as substrate, expansion joints must have been placed in the screed directly
below the future movem ent joint in th e fini shed surface .

To answer the above ques tion, one could quote an excerp t from th e Deutsch e
Industrien orm (DIN · Germa n Industrial Standard) which, as one of th e world 's most
progressive technical standards , certainly offers reli able orienta tion. In DIN 18515 Part 1
(external wall surfacings - mortared tiles or paving stones - Principles for planning and
execution ) "Movement joints" are defined as joints "wh ich permit movem ent and reduce
harmful stresses between parts of a building, sub-areas of th e extern al wall surfacing or
stru ctural pa rts". Very imp ortant here is the passage which says that "the positi oning and
dime nsions of the movement joints to be installed to red uce harmful s tresses in extern al
wa ll surfa cing must be agreed upon between the planners and those who will execute the
work."

In mos t cases, movement joints are filled with elastic joint sealants. A furth er possibili ty
is to use the so-calle d "ma intena nce -free movement join ts", in othe r words: profiles , but
more on these la ter.

W h y m ovement joints?

Construction elements are subject to changes in shape, and the most frequen t causes
for changes in shape are drying out of the sub-structure, the load ing ofconstruction elements,
and cha nges in eithe r the moisture content or temperature.

Moisture changes:

Green concrete, new bu ilding blocks that contain binding agents , and mortar all contain
excess mixing water which evaporates over time, caus ing the produced construction elements
to contract. This phen omenon is referred to as "shrinking". Un der normal circumstan ces ,
th e degree of shrinkage can be as high as 0,5 millimeters per meter. Experience shows that.
un der normal climatic conditions, th e shr inking process is basicall y comple te after tw o
years . With massive constructio n elements and un der un favorable cli ma tic conditions.
however, th is process can take more tim e.

Load-depende nt d eformations :

Load-b earing construction elements are subject to increasing stresses as the building
is progressively erec ted, and th en through its actual use. The st ress is cause d first by the
weight of the struc ture itself, and later by the working load imposed . For vertical cons truction
elemen ts , this leads to a slight shortening, which is described as "creep". Dep ending on the
load , th e degree of creep wi th normal concrete can amount to as much as 0.2 millimeters
per meter.

- 510 .



CAS TEL L(l ;-J (SPAIN )

Thermal length changes :

Wh en tempera tures in crease , co ns tr uc ti on e le men ts tend to ex pand, an d w he n
temperatu res fall, they tend to con tract. These temperatu re change-re lated processes area
called "swell ing" (expa ns ion) an d "shrinking" (con tracti on) . an d th ey change the d im en sion s
of th e cons truction elemen t.

With the warming of constru ction e le men ts . "ex pans ion " occu rs , w ith cool ing
"re duc tion" (short enin g) occ urs . Th e degree of the deformation will diffe r depending O il

th ei r expansion coeffic ie nt. The expans ion coe fficien t. e.g. for concre te . amo un ts to 0.01
millimeters per degree Celsius and per m eter.

In add it ion one sho nld als o note th at th e abo ve-menti on ed shape changes ca u occur
in co mbina tio n. Stresses are generated by loads and shape cha nges o f th e co nstruction
elemen ts. an d by th e differing behaviors of the ir ra w mater ial s. Th eses stresses must be
minimized in sur face coverings through prop er positioning of mo vement joint s.

What types of movement joints am there?

We di stingui sh four typ es of m ovem ent join ts :

• Building se para tion join ts :
Buildi ng se para tion joints , also referred to as structure join ts . pa ss th ro ugh all loud­

bearing and no n-bearing parts of the bu ild ing and must be taken ove r in th e co ver ing or in
th e surfacing at th e same po int an d in th e width speci fied by th e arch itec tura l pl nn s.

• Fie ld bo un da ry joints :
Fie ld boundary joints (surface con tro l joint s) divid e the covering and should be installed

from th e sur face of th e cover ing down to th e load-bearing subs trate . or to the covering of th e
in sulat ion or the wat erproo fing membran e.

• Edge joints :
Edge join ts , which delimit the covering at th e int erface with wa lls or construc tion

ele men ts tha t pen et rate the covering, sho uld be in stalled like th e field boundary joints .

• Jun cti on joints :
Junction joints mny be required bet ween coverings or surfacings and ad jacen t to

co ns truc tio n e lemen ts as we ll as fixtures. Gene rally. th ey are execu ted in the same thickness
as the covering material. if necessary however, up to the leve l of the laying surface.

The arrangeme nt of movement joints

Direct bond coveri ngs (rigid bond )
In gen eral, mo vem ent joints in cera mic co verings with a rigid bond are arranged :

- over struc ture joints at the same spo t.
- at wall juncti on s. pillars or other co nstruc tio n e lemen ts whi ch pe netra te th e
covering sur fac e (edge or junction joints).
- with co ntinuo us . large-span ceil ings where negati ve support mom ents exis t. i.e.
di rect ly above suppo rting beams or load -bearing partition wall s ,
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- at poin ts where the sub-stru cture materials change,
- at inner and outer corners of th e covering,
- with continuous coverings at ceiling leve l (in genera l at the lower edge of the
ce iling).

The internal stress es caused by the shrinkage of the screed or the layin g bed mortar
are completely eliminated by the so-called "rigid composite" with the load-bea ring substrate.
Th ey are not depend ent on the size of the screed field , and th erefore also cannot be positive ly
influenced (in the sense of stress red uc tion ) by the arrangeme nt of the field boundary joints.

Coverings on separation or insulation layers

These are se parated by in termediate layers from th e load-bearing subs tra te , so that the
covering structure consis ting of screed and surface layer cannot directly transmit tensions
and stresses to the load-bearin g substra te. In thi s case - unlike in the composite cons truction
- the important thing is to limit the magnitude of the in ternal stresses deriving from hindrance
of the shr inkage. The most important measures for thi s are the creation of movement that is
as unimpeded as possible and sub-div ision of the area th rough movement joints.
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Foto 1
«M ovement joint» is better than «expansion joint»; the movement

occ ur - de pend ing on the de:o.ing - in up to 6 d irect ions

The fricti on wh ich hinders the movement ofscreeds is dependent on the loads imposed.
Heavy loads suc h as shelving and machines can increase the frict ion resistance so muc h
that they ac t as a rest raint and thus cause crack damage as a result of internal (tracti on)
stresses of the screed due to shr inking. In such cases, therefore, it is logical to se para te the
impact positions of hi gher pinpoint or area load s from th e other surfaces through the
install ation of field boundary joints .

Joints are generally necessary with cover ings that rest on se paration or in sulati on
layers.
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- over s tructure joints on the same spot,
- at wall jun ctio ns, pill ars or othe r construction elements which pen etrate th e floor,
as well as at doorways.
- in large annexes of the base layer and in the sur face at d istan ces of eight to tw elve
meters (over in sulati on layers no more th an eight meters). A field size of 40 squa re
meters should not be exceeded,

Exp eri en ce has shown that such a joint divi sion is especially recommended for heal ed
anhydrous flow scree ds and for unheated screeds when sha pe changes are still ex pec ted
during th e drying process. Movemen t joints are particularly necessary at the changeovers
between screed areas as well as at the changeovers of the covering structure, e.g. at transitions
betw een composite cons truc tions to coverings on separation or insulation layers,

For tile floor coverings and paving stones outside ofbuild ings, the Centra l Ass ociation
of th e Germ an Constructio n Industry has issued a Code of Practice acco rding to whi ch there
should be a con tinuous, strai ght arrangement of the movement join ts . dep ending on the
size and layout of the covering sur face, The dis tance between joints depends on the amo unt
of su nlight to be expected and the color of th e covering.

According to this Code of Pra ctice, movement joints shoul d be in stalled at a di sta nce
of between 2.5 and 5 meters, The fields thu s formed should be as square as possib le
(som ething which is indeed tru e for all fields form ed by movement joints), The optimal
geometry wou ld be a circle, th e only figure where the distance from center to outer edge is
identical everywhere . With ceramics. of course, thi s is virtually im possible to ach ieve. In
actual pract ice , the closest one can come to th e circle is the rectangle (Figure 2), As far as
possible . the rati o of the si des of the rectangle should not exceed 1 : 1.5. The installation of
edge and junction joints which are at least 10 millimeters wide an d which ex tend down to
th e separation layer or to the drainage layer will eliminate the stress ing of the covering
lavers,

~----
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Foto 2

A circle wo uld be the optimal fie ld geometry. The next best is a square
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Th e Central Association of the German Construction Industry focu ses in ano the r Code
of Practi ce on th e laying of til es, paving stones and natural stone on heated floor structures.
It states that movement joints should be insta lled in the heated floor structure :

- over existing building separation joints over th e same points and in equal width ,

- as field boundary (screed fields up to 40 square meters, whe reby th e side length of
th e individual fields should not exceed 6 meters) and in doorways , at least 8

millimeters wide.

- as edge joints at all adjacent construction elements an d fixt ures. wh ereby one
must ens ure that movements of at least 5 millimeters are possible.

Remarks on th e dimensioning of movement joints - in theory

Movem en ts within the joints must be absorbed as much as possible without ca using
damage. It is therefore necessary that movement joints be structured elastica lly, whereby
filli ng in with si licone is regarded as the "conventiona l practice". DIN 18560 and th e Codes
of Pra ctice of the Central Association of th e German Construction Industry give inst ru ctions
for how to arra nge them .

For the execution of movement joints in floor coverings, the Code of Practice of th e
IVO applies, while in Germany DIN 18540 in combination with the IVD Code of Pra cti ce (1I­
11) apply for the execution of mov emen t joints for facad e surfacings . Accordingly, the joint
width b for floor coverings should be not less than 8 millimeters and no t more than 15
mill imeters. Required joints widt hs wh ich exceed 15 mill imeters should be executed with
joint profiles , or mechanically pro tected with drag sh eets when structured with joint sealing
materi al.

The Code of Practi ce of th e IVO ("Elas tic joint sea ling for facades made of mortared
ceramic tiles and paving stones ") and the DIN 18540 ("Sea ling of externa l wall joints in
high-rise buildings wi th joint sealing materi a ls") apply for the executio n of movem ent jo int s
on facade s.

According to this standard , the joint flanks must run parallel up to a depth of t = 2 x b
(with a minimum of at least 30 millimeters, however) in order to give th e backfill materi al
a sufficie nt grip. Th e movement joint width on facades amounts to at least 10 millim eters.
It sho uld also be pointed out that , for dark -colored facades , where one must count on
significa n t temperature increases during the summer months. th e joint wi dths must be
increased by 10 - 30 %.

The joint width must ensure that the acce ptable deformation limit of the sealing material
is not exceede d, since this would cause the joint to fail , which would be expressed by the
crac king or ripping out of a flank. This is a particular threat for the edge joints, i.e, the
junction joints betw een floor coverings on an insulation layer an d the wa ll sur facing. In
most cases, the cause here is a joint width whi ch - for reasons of appearance - has been
under-dimensione d , or om iss ion of a preliminary trea tment of th e joint flan ks so as to ensure
the ad hesion of the fill ing material.

In order to keep the movements occurring in the joint as low as possib le. it has proven
advantageous in prac tice to fill the elastic joints with flexible sea ling material as late as
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possible. In so doing. one must seek to ens ure that shape changes of the ad jace nt cons truc tion
eleme nts have as far as possible been comple ted by thi s time.

A n d pra ctice . . .

In everyday pra cti ce at construc tion sites. how ever. it is found again and aga in tha t.
under today's tight scheduling pressures. thi s recommendation concern ing the latest possib le
filling of the joints is generally ignored. Another factor is that returning se veral times to the
cons truc tion si te would gen erate significant additional cos ts for the exec uting cra ftsme n.
Ano ther weak point in pra cti ce is the often omitted preli minary treatment of the surfaces to
be joine d with " primers" which ens ure a better flank adhesion . An d finall y. it is rea lly
asking quite a lot from the crafts men to expect that they will apply all thi s " joint vo lume
mathem atics " in practi ce. All of these are facts which speak in favor of using maintenance­
free movement joints.

The funda mental po in t is tha t movem en t joints sho uld be di mensioned and structured
in suc h a way that th ey ful fill the ir fun cti on as permanently as possible. An d tha t function
is to absorb movem en ts an d shape changes of the cons tru ctio n eleme nts ad jace nt to the
join t and the joint sealan t. In ad dition. movem en t join ts in floor cov ering sur faces - and
here above all within coverings exposed to high stresses - must be structured so tha t the tile
or paving stone edges are prot ected against d irect imp acts. Amon g othe r things. these can
be ca used by dynam ic stresses. This is di scussed in grea ter deta il below when the use of
profil es is described .

T he structu re of movement joints with joint sealing m aterial

Until now. joint sealing materials have been nsed for narrow joi n t wid ths. as well as
for join ts which are expose d to only sligh t (or no) mech ani cal stres s. e.g. wall surfacings
and Iloor coveri ng joints. junction and edge join ts whi ch are exposed to only s ligh t
mechanical stress. Most often these are injectab le sea ling ma ter ials . incl uding the alkaline
or neu tra l cross-li nking silico nes . polysu lfides. polyure thanes or ac ry la tes . T hey are
di stinguished accord ing to th eir physica l - that is . the pla st ic or elas tic sea ling mater ia ls ­
and chemical cha racte ris tic s. as well as accor d ing to the raw materi a l bas is . wh ich
fundamentall y determines their prop er ties .

All material s display deform ati on poss ibi li ties between 5 and 25 %. With ou t go ing
further int o detail on the charac teris tics (whi ch would lead us too far afield here ). the
fund am ental poin t is tha t aci di c. i.e. ace tate cross-linking systems sho u ld not be em ployed
on ce me nt-bound. a lkaline -reac ting substra tes. since otherwi se che mical reacti ons ca n take
pla ce between released co mpone nts of the silicone and the ad hesive surface. One advantage
of the silicones is their easy processing. while the ir d isadvantage is a tenden cy to develop
mold on the joint surface over time.

The prima ry use area of polysul fides are movem ent join ts in facade surfacings. Their
difficult . two-compon en t processing is seen as a d isadvantage.

Polyureth an es react sens itively to the effects of UV. and mus t th ere fore be pro tec ted
by stab ilizers.

Until the development of a sur face skin after their applica tion . acrylatos are sens itive
to d irect ex pos ure to precipitat ion. Prot ection agains t rain is therefore necessa ry during
thi s per iod .

• S15-



CASTELLO!': (SPA!!':)

Further, it should be observed that certain elastic joint sealing materi als tend to release
compone nts, which are dep osited in the edge area of the joint and on the ad joining surface.
There, in combina tion w ith soot and dust, they form ugly streaks of dirt. The processing
craft sma n shoul d therefore pay attention not to use these sea ling materi als on faca des or
with marble facad es , for example.

Neverthe less , all joints with elas tic sealing materials, in cluding even th e "s imp le"
silicone joint aro und the edge of a bathtub , ha ve one thing in common: they can by no
mean s be charac terized as "impermeable" and th erefore cannot be regarded as an effective
waterproofing measure. In addition , they are regard ed as maintenan ce joints. The Code of
Practi ce on "Movement joints in sur facings made of tiles and paving stones" still says lit erall y
: "Joints that are filled with elastic joint sealing comp ounds requ ire maint en an ce th at will
dep end on the stress to which they are exposed." (Figures 3 and 4)

Torn joints.

Maintenance-free movement joints : movement profiles

This definition contains an obvious contradiction: th e movem ent joints, which are
intended to exclude the possibility of later damage, are thus by their very definition exec uted
as "maintenance joints", and accordingly they are "damage joints".

It can th erefore be suppose d th at the "maintenance join t" conc ept sho uld first of all
prot ect the craftsma n agains t warranty cla ims from the owners . However, man v cra ftsmen- -
neglect to advise th ei r cus tomers acco rdingly and express th ei r reservations. As a
consequence , the warranty obligation remains willy-nilly on the craftsma n. Apart from
thi s warranty as pect, however, the goa l of planners and craftsmen should be to offer owners
long-term , fun cti onal solutions which in terms of technology embody the cur rent s tate of
th e ar t.

For severa l years now, one has been able to find on th e market for this problem area
specially-developed movement profiles , with particul ar types for the respecti ve applica tion
fields of screed , covering, juncti on and edge joints. They are mad e of recycl ed rigid PVC
with movemen t zones of flexible polyethylene.

Scree d and surface movement profil es make it possible to arrange th e joints in both
layers (Figures 5 and 6) one directl y atop the other, for the problem with movement joints in
ceramic coverings often lies in the imprecise joint arrangement in the sub structure. Thus
th e joints in the scree d - often executed merely as a trowel cut or through an inter posed
strip of Styrofoam - are frequentl y not properl y aligned with the later til e joints.
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The movem ent profiles specially pro d uced for th is applica tion area thus make possible
a properly a ligned arrangement so tha t the joi nt pattern ca n later be perfect ly foll owed in
th e til e covering. The movement profiles are then la id prec ise ly on top d uring th e fixing of
the tiles . T hey are lat erall y anc hored with the pe rfora ted fix ing flanges in th e til e ad hes ive
un der th e ti les.

For coverings exposed to heavy mechanica l stresses. there are profil es with tw o brass
or aluminum corners. w hich are connected with one an oth er by a flexibl e p rofil e mad e of
svn the tic rubber. The tiles are laid flush with a sma ll joint agai ns t the profile . Such a
movemen t join t pe rmane ntly ens ures a re latively large abso rptio n of movem ent an d pro tects
th e tile edges (Figures 7 and 7a).

The joint in the covering runs directly over the sc reed movement pronle-a!-o with the help of .1 profi l...

The edge join ts between floor tiles and skirting or wall tiles are a lso movem ent joints .
for these are areas w he re rela tive ly large movemen ts occur. In ligh t of the d imension
permitted under the DIN for th e compres s ion of th e foot fall sound insu lat ing mat s with
floating sc ree ds of up to 5 mil limet ers in th e bu il t-in state under th e floor co ve rings. th ere
resu lts an edge joint expa ns io n of th ese 5 mill imet ers. In add ition . hori zon tal expans ion­
shrinkage s tres ses arise through various temperature influen ces .

When a bui lt-in floor hea ting sy st em is added to th e overa ll pi cture . th e different
temperatures in the covering co ns tru ction produce more or less sign ifica n t bu ck ling and
length changes of th e covering sur face. which also act as movements on th e edge join t. If
such join ts are filled with elas tic material. th ey wil l in evitably sp lit open . Apar t from th e
ugly ap pearance . a gaping joint crack opens th e way to dirt and clean ing water. Such areas
qu ic kly becom e infes ted wit h vermin .

To so lve th is "corner problem". the market offers corn er movemen t profi les whi ch
a lso com bine both rigid and flexible p last ic. These profiles cons ist of tw o parts wh ich ar e
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fixed logether by a permanently flexible slid ing tongue and groove joint. Th e lower profile
part is anc ho red in the tile adhes ive un der the floor tiles and the upp er profil e part in the
til e adhesive beh ind th e skirting or wall tiles. The tile edges are covere d by a rub ber fin.
The s lid ing lon gue and groove joint of th e profile elements abs orb, perman ently and
maintenan ce-free, vertica l movem ent s of up to 10 mill imeters. Horizontal movements are
also absorbed. An additiona l advantage in using these pro files lies in the avoidance of
sou nd hrid ges th rough accidental backflow of joint mortar or tile ad hes ive when skirting.
wall or floor til es are laid (Figures 8, 9, 10 and l Oa)
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The two -part corner movement profile (8 , 9 ) and a single-part
variant (10 and 10.1) Tor usc over no n-floating screed, and

f1o.llrng scree ds withou t compressible separation layer.
or with a pressure-stable insulation layer.
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In addit ion. ther e are sp ecia l junc tion profiles for permanently flexible joinings of til e
coverings to construc tion eleme nts and fixtures like ba tht ubs (Figures 11 and ll a). door
frames or wi nd ow eleme nts. These profil es have alread y proven themselves to be UV resistant
for yea rs . and ar e therefore suitable for ou tdoo r use. In add ition. they ar e res istan t aga ins t
att ack by mold and bacteria. as well as agains t the kinds of chemicals , cl ea ning agen ts and
di sinfectants that co mmo nly come into co n tact with tiles.

As these rema rks should hav e mad e clear, the industry offer s a wide range of su ppor ts
and in nova tive produc ts for thi s complain t-prone area, products which will hel p keep
com pla ints from arising in the first place. The manufacturers of these products also support
the pr ofessional til e lay ers by guarantee ing a co ns tan t exchange of information. Clea r
in format ion al material. talks held in th e field as well as seminars on specific problem areas
a t the co ns tru ction site all contribu te to significan tly red ucing the frequ en cy of co m p lain ts
- prompted by the in correct arrangement and s tru cturi ng of movement joint.

Junction profile ior use around ba th tubs , etc.
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Summary

./

A sma ll cause with major effects : that's one way to summarize th e topi c of "movem ent
join ts ". Thus . for the professi on al tile layer it is of grea t importan ce to fundarnenta llv stud"
thi s aspect of th e ir dai ly activities, s ince (as already menti oned at th e s tar t 'of th is
presen ta tio n) . practica l experience shows tha t th is is one ar ea where ma ny uncerta in ties
s till ex ist. Help is offere d by the already-men tio ned Cod es of Prac tice. as well as th e
manufacturer s of th e relevant pr oducts. On ce aga in , it sho uld be pointed out that the
designers are principall y responsi ble for the arra ngement of the movement joints. In the
execu tion. the designers and the implem enting craftsme n ar e equally respons ible.
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