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1. ORIG IN AND MARKET OF ANHYDRITE FLOW SCREED

The use of anhy d rite (anhyd rous calciu m su lphate) in the production and laying of
screed has a long tradi tion in Ge rma ny. Its use in the building trade dates back to about
1917 or 1918.

When Ge rma ny wa s sepa rated after the war, the applica tion of the ma terial
developed in d ifferent wa ys . Wh ereas naturally occur ring an hydrous ca lciu m su lphate
wa s the most im por tan t ma te rial for producing anhydrite screed in East Ge rma ny,
synthetic anhy dri te, occu rri ng as a by-product in the prod uction of hyd rogen fluorid e
(desulphuri za tion p lan ts) was increasingly used in West Germa ny.

In the form er East Germany u p to 1989 it is es tima ted tha t some 75 m illion sq uare
metres of conventional anhyd rite screed an d the sa me area of flow screed was laid .
However, in West Ge rmanv in 1989 the market sha re of conventional anhvd rite screed
wa s just 6% and the sh are 'of flow screed a mere 3%. In the current DIN ~ tandards for
screed (valid since May 1992) flow screed s are treat ed as special materials.

The targeted a pplication of chemicals in the form of high performance liquefiers ha s
now resu lted in a new way of wo rkin g. Since the reu nification of Ge rmany there has been
a disti nct shift in the marke t development as a resu lt of:

a ) the raw material situation

We d ifferentia te between the following raw materials for anhy d rite fl ow scree d:

• na tu rally occu rring anhyd rite
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• synthe tic or chemical anhydri te

• the rma l or REA anhyd rite

• alpha hemihydrate as high-strength calcined gypsum

b) the techni cal progress

The preparation and handling of mate rials has drastically changed. No wa days it is
no problem to consistently prod uce an d pump hom ogeneous mortar. Volumes of 3 up to
about 14 cubic metres can be handled per hour and pumped th rou gh hoses up to 200
metres long ove r heights of 50 to 60 met res. Conseque ntly a three-m an crew can lay 500
to 700 squa re metres of screed in one day.
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2. ANHYD RITE FLOW SC REED AS A BAS E FO R FLOOR FINIS HES

Calcium sulphate screed is an ideal base for tiles in dry rooms.

Underiloor heating systems are being increasingly used to optimize energy use
and to improve the personal comfort in houses while at the same time providing
optimum and uni form heat distribution. Such systems are made of sc ree d that is
subsequently covered either with ceramic tiles or slabs, or with concrete or natural
stone work. Anhydrite flow screed is particularly advantageous in such cases as these
as it

- ha s high thermal cond uctivity

- encases the p ipes well and so produces a good heat transfer when laid wet

can be laid with a thin screed thickness

- has short heatin g up times.

The various systems on the market today can be di vid ed up into four basic types
with regards to the type of heating syste m (w arrn w at er undertl oor hea ting a nd
electrica l underfloor he ating) and the position of the heating p ipes or elect rica l
ele ments in the floor section (ins ta lled eithe r in th e insu lat ion layer or in the screed).
Tem peratures in the vicin ity of the heating eleme n ts vary depending on the ty pe of
system insta lled and the position of the ele ments, a ltho ug h for all syste ms the heat
prod uced by the underfloo r hea ting sys tem is limi ted by the ma xim um te mpera ture
req uired at th e floor surface.

The differences in te mpe rature be tween the u p per and lowe r parts of the floor
construc tion cause arch ing to occur. If the temperature modu li of elasti city as well as
the deformation parameters of the sc reed and tloor cove ring are di fferent then thi s
a rch ing lead s to stresses that can cause the layers to separate or cause crac king in the
sc reed .

However, anhyd rite flow screed is com pletely unsuitable for wet a reas, suc h as
bathrooms, sho we rs, industrial kitchen s, and for outside use.

Flow sc reed must be carefully prepared an d checked if it is to fu lfil its purpose
properly. The mo st important criterion is the internal moisture content of the flow screed .
The upper limit of moisture for layi ng tloor coverings that are imperviou s to water
vapou r, which includes tiles, is 0.5% by wei ght.

The interna l moisture content is th e m o istu re content remaini ng in a porous
buil ding material af ter it has been stored u nd er specific cond itions of te mpe ra ture
a nd relat ive h umid ity unti l it has a co ns tant weig ht. There is a re lationship here
between the screed water content a nd the re lative h u m id ity at a spec if ic
te mpera tu re .

Anhy d rite flow screed is norm ally laid on an insul ating or se pa rat ing layer. Th e
drying beh a viour on th e insulating or sepa ra ting layer is ge ne rally indepe ndent of th e
subsu rface. The d ownward drying process th a t occu rs in com posite sc reed is to a large
exte nt p revented by the impervious insulating or se pa ra ting layer it is laid on. Th e
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moisture grad ient of screed, without floor covering, on insulat ing or se pa ra ting layers
is always fro m the bo tto m to the top. Th e moisture content of thin sc reed d iminishes
cons idera bly quicker than that of thic k screed. Usually when conditions and scree d
com position a re similar the sc reed th ickness on an area basis sho uld be consi dered
when determining the d rying time. In d ry roo m cond itio ns and temperatures an
approximate ly 4 cm th ick screed layer is usually mat u re for all ty pes of floor coverings
af te r abou t 3 to 4 weeks. An hyd rite flow screed sh rinks only sligh tly when drying
compared with cement sc reed, and the refore is scarely d isto rted d uring drying . This
has, howeve r, no t been p roved for the more recent binders w ith a calcium sulpha te
base. In itia l obse rvatio ns reveal tha t shri nkage is larger in screed prod uced with these
binders than it is in screed p rod uced almost excl us ive ly fro m sy nthetic anhydrite
binde rs.

Owing to the widely varying condi tio ns and par ameters it is not possible to
deter mine the moisture content of screed in advance. Co nse quently the matu rity of the
floor must be determined by measuremen t. How and when screed for underfloo r heat ing
is to be measured mu st be included in the job speci fica tions and su bse quently
coord inated. For instance the marking of three measuring points per 200 m' by the
heating eng inee r, embedding the mar ked points in screed by the builder, and the
measuring at the marked points by the tiler. A CM tester is used for measuring on the
bui ld ing site.

Besides determining the moistu re content it is necessary to ru b off any loose surface
layers from the flow screed and to ap ply a pri mer. Th is pri mer p rotects the screed against
moisture given off from the th in-bed mortar, and also increases the adhesion between the
mortar and the screed.

Today 's flow screeds to be grouped u nde r the head in g of screeds w ith ca lciu m
su lpha te binders mus t a lways be abraded. A co nven tio na l surface gri nd ing
machine shou ld be used with ab rasive pa per (g ra de 16). Du s t shoul d be re moved
using an indu strial vacu um clea ner. Ha rd su rfa ces an d sl ivers of ma teria l that are
no t fir mly a ttached to th e load bea ring sc reed su rface as well as surface
ir regulari ties th at ca nno t be re moved by abra ding a re all defects that must be
grou nd off.

Any cracks caused by sh rinkage have to be thoroughly sealed with plaster resin.
Moreover layers of filler must as far as possible retain the mixing water so as to prevent
moisture pe ne tra ting the subsurface. As an additiona l precaution movem ent joints must
be incl uded in the tiled surface even if the flow screed was laid as one continuo us area.

Owing to the di fferent expansion coefficients it is necessary to insta ll a movem ent
joint in the tiled su rface in the doorways. It is also recommended to include a movem ent
joint every 5 metres in the tiled surface.

3. ANHYD RITE FLOW SCREED AS A HEATED STRUCTURE

Heated stru ctu res consist ing of anhydrite flow screeds form an idea l subs trate for
floor tiling in resid ential environments. As a result of the high density of the anhydrite
flow screed, optimum heat transm ision is ach ieved. When the screed is installed, its fluid
cons istency ensu res tha t the heat ing pipes are fully embedded .
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The anhy drite screed shou ld be inst alled and sp rea d immediat ely a fte r end ing
the m ixing process o r after de livery at th e building site, th en levelle d and co m pacted .
Th e su rface is to be rubbed off and smoo thed . Th e su rface shou ld not be dusted or
wetted .

The temperature of the anhy d rite screed sho uld not be less th an soc when the
screed is installed . It should be then kept at a temperature of at least SoC for a not her two
days. The screed shou ld also be protected for tw o da ys aga ins t heat , d rivin g rain and air
currents. Thi s is usually ass ured witho ut any specia l measu res at smal ler building sites
w hen the build ing is closed .

Th e anhvd rite screed s hou ld be a llowe d to dry unhind e red and shou ld not be
e xp osed to the co n tin uo us ac tio n of mo is tu re . Regi on s in the screed that are
potenti a lly exposed to m o isture sha ll be p ro tected by a va pou r seal. Such
m easu res shoul d be d ef in ed beforeh and by the d esigner in dra wing u p the
building p lans .

The anhv d rite screed sho u ld not be walked on for two days, and should not be
subjected to fu rther loading afte r five days have passed. ~

As the ne wl y insta lled anhydr ite flow screed can alread y be hea ted af te r 5 days,
th e dom estic m oi stu re level of 0.5% C M (carb id e method ) is "reached w ith in 20 da~s .
Tile install at ion ca n possibl y tak e pl ace fas te r th an with a conventiona l cem~nt
sc reed.

The th ickness and mechanical strength or hardness of screeds fitte d w ith underfloor
heatin g a re to comply with the val ues detai led in Table 2, according to the type of
construction involved .

Surface testing and trea tme n t is to be carr ied out as with non-heated structures. A
greater expansio n sho uld however be ta ken into account in the des ign, involving
add itional movement joints.

saeed Certificatioo test
nominal Covering Bending tensile strength l30z

Typed Typed thickl1llll8 in heigKin in N/mm'
screed com;tructioo mm ') ') mm

M in. individual Mean
Value value

A 1 45+ d 45
A nhydri teAE A2 50+ d -
20 2.0 2.5
Cement ZE 20 A3 45 + d 25 ')

B,C 45 -

1) dis the outer dianete- of the he<ting element.
2) The compress biIi ty of the insulating rnen oraie ffi<i I be not exceed 5 mm.
3) The sum of the distmces of the heating elements from the top ald bottom surfa:esof the
screed 51 cD ffi<i I be it Ieast45 mm.

Tab le 2. Nt/millal tllick" t';;;; and mechanical stre/ Ig /it or 111l rdllt'S~ of heated <creeds ii/stalled
Oil illSllIlltillg membm /lt's at traffic load:.' of 1.5 kN/m'.
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Fig. 3. Thill bed tile installation all a hardened load distribution layer.

4. DAMAGE AND THE CAUSE OF DAMAGE

The most commo n type of damage is caused by moisture encroaching subse que ntly
from above or below, for example as a result of burst pipes or wa ter coming from above,
or rising dam p due to gro und contact. The consequence is that the flow screed expa nds,
loses its streng th (forma tion of ettr ing ite) and the tiles become loose. In such cases the
fract ure zone is in the upper part of the screed .

Tiles may also becom e loose as a resu lt of the residual moisture in the screed being
too high at the time the tiles were laid . In thi s case as the screed d ries the moisture rises
and canno t esca pe throug h the tiles so that ettringi te is for med. The resu lt is that the tiles
beco me loose. Thi s can be avoided by making sure the resid ua l moi stu re content of the
screed has decreased sufficiently before tiling, for example by measuring it.

Cracks in tiled surfaces laid on flow screed a re ano ther form of dam age. A number
of things can cause th is, for example the thickness of screed being too thin, the presen ce
of folds in the underlyin g sea l, underfloor heating pipes not lyin g deep enough and the
d ifferent movem ent characteri stics of the tiling and the screed .

Calcium sulphate flow screed, when it is p roperly laid and properl y tiled, is a
bui ldi ng materi al with a bright future, not on ly ecolog ically but also for the wo rkfo rce on
the building site.

Let' s seize the oppo rtunity and use this material!
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