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The invention relates to a flowable and settable casting c I N
particular |ightweight concrete, with a 5 binder, in parti ca@-@mﬂ[ﬂﬁmm’”’mand
at | east one lightweight aggregate, to a prefabricated ele :

structural nmenber that is cast LihgBtweighhdCansset® a process fopiso*
produci ng structured surfaces in cast structural nenbers and elenents. 10
Foam gl ass is offered on the market in plate formaor as bulk material. For
the purpose Bheproyesicagrpralasest tPoamt lgvabde ABG §EREEDPIE GRRBEUPGith a.

range of addichiyedind, Slnb%%%ﬂlbma‘guh%hm@ﬂghw eb»sci»@aaedmts ahen
thoroughlg 15 cool ed and cut, into pl atés ass gf th bul k
materi al ar e PEPEGFeNES @?rélF&éﬁFgF§§§nFay€P%wﬁ ﬂ}g§ PSdgEEB B?lggﬁing,
at up fo ggo?ngQ@a@@grQQsa @&eqkﬁrﬁgba%ﬁ powdemtmhtohahaSrbeEDraixed wth
m neral additi In.o t he a nn w gl ass
can 20 al so H@“ﬁ?&dtLﬁg ﬁﬁogﬁglndntﬁé g a%@b ggé%baPla gEO%EES Eggcegs for
produci ng t hipgddvaiingl ass usahirast sus fdeser ilbe¢asitn sEynepeanl PREERETRO. 0
292 424, for gﬁ]%h #t@am gl ass is known as an inert insulating material
ve ig

W th 25 rel & conpre55|ve strength. Foam gl ass ballast is
enpl oyedl10i nt er alla for perinmeter insulations, granular subbases beneath

structures, a8 Gt ght ofti%lxle@STonf @hPRESKELe-i00pabisi Bgrhaper asi n road

construction. I.n tthis connect I t 3 dth
i nsul ati ng pPH&ﬁWﬂPQﬂI%Qk!fégﬁyﬁi e§“§%%£§%%&nﬁgppyggbglnggesb:? ??gmgogd

and stabl e. (gqrgy§331éw Ig'1ta3ss |133 aimdutﬂﬂtirsed rafgret bér addefLivhe, is .
per reabi ! LY pdk dESRelo s WAL rBXeR Pled i 0 €hRR0 ALEUBLHAGS of thel

ball ast is par |cﬁ ermea ity in respect ter
i s basedisn tdweleat gpenctanutt wmﬁ%@@tloﬂéﬁebémﬁiltaﬁé lumps of the

bulk material are fragments of a foam-glass layer which is
produced by baking,.at up to about 900 degrees, an old-
glass powder which has been mixed with mineral additives.
The origin of the glass plays a minor role. New glass can
20 also be used for producing the-foam—glass ballast. The
process for producing this foam-glass ballast is described

in European Patent No. 0 292 424, for example.

Foam glass is known as an inert insulating material with

25 .relatively high compressive strength. Foam-glass ballast
is employed, inter alia, for perimeter insulations,
granular subbases beneath structures, as lighﬁweight
ballast for pressure-equalising layers in road
construction. 1In this connection the low weight per unit

30 volume and the insulating property of the foam glass are
primarily utilised, but its good and stable compressibility
is also utilised. Furthermore, the permeability in respect
of water even of the compressed structure of the ballast is
valued in particular. The permeability in respect of water

35 is based on the large cavity cross-sections between the
foam-glass lumps of practically uniform size. Thanks to
the absence of fines, the permeability in respect of water
can. be utilised permanently without any risk of flushing
out. Since the individuai foam-glass lumps in the texture
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f oam gl'ass |unps of practically uniformsize. Thanks to the absence of
fines, the perneability in respect of water can be.utilised pernmanently

wi t hout any risk of flushing out. Since the individual foamglass lunps in
the texture 212222212 1+ L 1Y b 0 0 0000 poprtoaaaarorobor ot !
*@00002* 2 interlock by claw action with $§he sharp edges in the

i nnuner abl e broken-open gas pores of the surface of the foamglass |unps,

foam gl ass bahktasl Rxhil 3 ahactaich wilteer RNEH QS er@wqufuﬁbout 45. It
can therefore al so ?3@3 E’?Ob‘ﬁ ed in the domain o '-{Tet}re?cu“ I%%ﬁs The term
‘glass' in tHAPSYEEAPERE é’pt?ﬁ’d&asgt % ©

vitrified ando@h‘&sﬁ.-alslsk&um@isel’ |fa:|a<m glsitch bad Inaw gﬂ;&&ﬂam‘s ahe (mmgpm t| on,
ol d gl ass of 10 or|g| |nC|n tio nt s..and Iso

parti cul ar, sl%?gé |% 51 gsr%t rfel‘?l‘ naces alb[ Yas %eenr}s O\?\aﬂ St[ erefg St Tsur nace
sl ag fr onbst bel mm@yealn ilye tiweo cewrsad qfntssdtuamgglselsmam a process that

consunes practically no energy. The product that is obtained thereby
apparently 15 exhibits an even higher conpressive strength and a | ower

wei ght per ufdife FSHIhe HRES 't HE FoaE X dfudic RS VR FHRE A1 gl ass
which is desaidabed fblﬂotalaeﬁ:ab@em&f kit raddidd Qhd |§l$is£'53~it1}4e5 rfatfe FRN1Q
favourabl e than that of t fo | ass derlvedfrorﬂdg qﬁg_jlass W th

rel atively hiSgir2gs i’ﬁé’n@ e IR P& or F47 S Bz W Yopi di e

Nat ur wi ssensdiafgtlnand;la@etfmm:Tk noderdreg iMrdgrirmdandusl rdleso Mimi ch 1980, a
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25 i ns, o EoetSharte SOPOha FORTh YA W 1N M A SR rml

‘{cohduct ance @hat. @iawtmfunn@O@r ddrag drmt%%wqmwm|@ﬁ@m$a®mr
coefficient qftthegml 1%%%d‘i%t 'aorbro%%?s thha.tth%cﬁ'%fn%atﬁ%&q%%l'lt}mrﬁﬂ by

sand, gravel or stone c I ppings can be replaced by various
energy. The product that is obtained thereby apparently

15 exhibits an even higher compressive strength and a lower
- weight per unit volume than the foam—gléss product derived
ffom old glass which is described further below. 1In
addition, its cost is far more favourable than that of the
foam glass derived from old glass with relatively high -

20 'ekpenditure of energy.

According to the "Enzyklopddie Naturwissenschaft und
Technik", Verlag Moderne Industrie, Munich 1980, a normal
concrete (normal heavy concrete) has a bulk density from
25 2.2 to 2.5 t/m?, a compressive strength from 16 to 60 MPa (=
N/mm?) and a thermal conductance of 1.97 W/mK. In order to
obtain a lower weight and a lower coefficient of thermal
conduction, some of the aggregates constituted by sand,
gravel or stone chippings can be replaced by various
30 1lighter aggregates with inclusions of gas, e.g. pumice
stone or expanded clay, or a viscous ultra-fine mortar can
be interspersed with gas bubbles. As a result, lightweight
. concrete is obtained. According to the aforementioned
encyclopedia, lightweight concrete can be subdivided into

35 four groups.



30 lighter aggregates with inclusions of gas, e.g. pumce stone or
expanded clay, or a viscous ultra-fine nortar can be interspersed with gas
bubbl es. As a result, |ightweight concrete is obtai'ned. According to the
af orenenti oned encycl opedi a, |ightweight concrete can be subdivided into

35 four groups. 3 1st G oup: dense |ightviei ght-aggregate concrete which
can be used structurally for high-rise and industrial buildings as well
as bridges. Ratafeveps: denisle dénditweight -B@IregatenBonesRieeySi¢E SeFengt h

16 to 45 Npabgzu@@%ﬁ%kr%%%gx%ﬁﬁ?ﬁ@%%lhﬁ%@d%%%%n%%dpi§@u%9rla@BbW&Eﬁinﬁgr

this concrete, wuse is nad e normal concrete aggregates, but they are
partially regcacedlopsl PGRORSSght PAFEMEGETEs. bB}ﬂfaﬁi&g%lt | &y %ah@ expanded
slate are spacid itgthasc6RBEL L ivaUgt £8AHEE. 1§heo e Bi MPST (+ICN Live? )t ol | S

cl osed. Foam 10 gl ass | unps are prqposed.in EP 12 114 and in JP-A-10
203836 as’a frdrad ﬁ&é’é“tﬂt@nlqegﬁ’t-%@i 31?[ 1a§ger é“fﬁt’g SF §3dsncPRrEete.
peréai ni ng t aideiiss fradst off ahe dornER @t et agopregedss i buliesbeiybedef or
producing a _15 f.o |.as r anyl_at I - (o] l.ass wi ty
expandi ng agéDr?trst_]\ﬁﬂiTﬁr ﬁ‘?l%s d10 yaolﬁ ar%-’?chlgﬁ %I%g‘r#g%'su s%}gﬁg%? The
granul ate conslisgt sinof expagient sleft ea afnzarapaylidsechedy s@e¢igdnpri ses 100, 000
Lo 5 m11i on Apmldcubl esndiaang, 2RRRHIR el e sauBes) zospaim CE of
granul ate 20 éhn . It exhibits a conpressive strength of 130 kg/cn®.

I'n one erfodiTeafs tIERS A4% RFFCRIFE Y ldhfiFatle %élﬁeé’g’é’d Dedges. In order

to obtain therheaded xdges ddhe ghatlert @odssibier Kedhmeliahitc alggyegate. in
e 25 cr usHel TIRETRR AT Bhdiiiod With RS ‘process 1ay
according to the disclosure, fine-pored and very |ightweight and can be
used as an aggregate iy 1 AN YRIlss CU YK G Hed St Iddilcihgy Hlastics.
15 foam-glass granulate from a powdered glass with pasty '
expanding agents which consist of organic and inorganic
‘substances. The granulate consists of fragments of a foam-
glass body and comprises 100,000 to 3 million small bubbles
having approximately the same size per cm’ of granulate
20 compound. It exhibits a compressive strength of 130 kg/cm?.
In one embodiment the grains of the granulate have beaded
edges. In order to obtain the beaded edges, the granulate
is worked mechanically, e.g. in a device reéembling a
sugar-coating drum, in such a manner that the edges are
25 crushed. The granulate that is obtained with this process
is, according to the disclosure, fine-pored and very
lightweight and can be used as an aggregate for lightweight

concrete or as a filler for plastics.

30 Proceeding from known processes for producing globular
foam-glass bodies that find application as filling material
for lightweight mortar and from known processes for
producing plate-like foam glass, in JP-A-10 203836 a
process is described which is practically identical to the

35 process.aCCOrding to the substantially older patent’

' specification EP 0 292 424. With this process, according

to the disclosure, a foam glass having an undefined massive
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si ntered ash and 0t hér aggregates are speC|f|ed as

is constituted by aerated concrete (gas-

A second group of lightweight concrete is constituted,
according to the "Enzyklopddie Naturwissenschaft und
Technik", by particulate-pored lightweight aggregate
concrete. The latter can be employed structurally and for
thermal insulation in the form of cavity blocks, large
slabs and large blocks. .Parameters: bulk density 1.0 to
1.4 t/m?; compressive stréngth 2.5 to

8 MPa (= N/mm?) and thermal conductance 0.41 to 0.58 W/mK.
Expanded élay and ekpanded slate, but also pumice slag,
sintered ash and other aggregates are specified as
aggregates for this concrete. The grain-structure type is

open.

A third group is constituted by aerated concrete (gas-
silicate concrete, foamed concrete), which can be employed
structurally and for thermal insulation in the form of
structural mehbers for walls, roofing slabs and insulating
concrete. Aerated-concrete blocks are also known.
Parameters: bulk density 0.3 to 1.0 t/m’; compressive
strength 0.5 to 15 MPa (= N/mm?) and thermal conductance
0.058 to 0.41 W/mK. Fine sand, fly ash and slag sand are
specified as aggregates for this concrete. The grain-

structure type is fine-pored.



si'licate concrete, foaned concrete), which can be enployed structurally
and for thermal insulation in the formof structural nenbers for walls,
roofing slabs and insulating 30 concrete. Aerated-concrete blocks are al so
known. Paraneters: bulk density 0.3 to 1.0 t/nB; conpressive strength 0.5
to 15 MPa (= NNmR) and thermal conductance 0.058 to 0.41 WnK. Fine sand,
fly ash and slag sand are specified as aggregates for this concrete. The
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inferred that in the case of a weight per unit vol une of about one 15
tonne per cuhjc r f d mo
better ther Flcon ué%anggﬁihan gﬁgﬁﬁﬁ§§h%%V?h %&q g?ﬁél%@dwkﬁn%g%%r825|ve
strengt h16f der Kde%iqxpaﬂﬂqfehughqwaighttﬁﬂ?qn§t@a&@eoFoﬁ%ﬁ§§§éﬂecIay or
expanded sl atg c?’@—}’ of1 1RIHAGR! 8.6 (N/rdn{"’ aer abed seneret @oezﬁld::se]pt ogificed
fromfinely roun regates and f ggﬂ ive Howev expanded
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cast-in-pl ace COI’]CI’ et
P that

15 tonne per cubic metre a maximum compressive strength of

é%e Case of a weight per unit volume of about one

15 N/mm? and no better thermal conductance than about

0.4 W/mK are attained. A compressive strength of over

8 MPa is only attained if use is made of expanded clay or
expanded slate by way of aggregate or if aerated concrete

20 1is produced from finely ground aggregates and gas-forming
additives. However, expanded cléy and expanded slate
utilise limited resources, and aerated concrete, for
reasons of quality assurance, cannot be used for load-
bearing cast-in-place concrete.

25 . , .
From this survey it can therefore further be gathered that »
there is no constructional concrete capable of being cast
on the building site having a bulk density below 1.4 t/m?
and a thermal conductance below 0.58 W/mK. Aerated

30 concrete could presumably also be cast on the buildihg
site. However, its quality depends very much on the
external conditions. The attainment of a desired formation
of pores, and hence of 'a heat-insulating property, a
lightness and a load- bearing strength belng striven for,

35 indeed even a volume being striven for, is therefore not

guaranteed.



Fromthis survey it can therefore further be gathered that there is no
constructional concrete capable of being cast on the building site having
a bul’k density below 1.4 t/nB and a thermal conductance bel ow 0.58 W nK.
Aerated 30 concrete could presunmably al so be cast on the building site.
However, its quality depends very much on éhe external conditions. The
attai nment of a desired formation of pores, and hence of'a heat-insulating

property, a i ght-ness ,and.a | oad- bhear.i strength being striven for, 35

i ndeed even ad lv%l%lr?essnek}ans 9 S&FT v B’re,gigfsoﬁ hseor“gef r(}rlemen oatgs YIESREsd. 6

A d gl ass hasadgzeagadmpl oyed fdvisawpdse asld Clomy eie craggjreeyaie askao

this purpose,sHhgd gﬂl'aassss—rda‘iciQ{%jJt f SO @5 dShwd ; @kl ng,gand. In
I tekt,

Schwei zer. I ngeni eur and Arc " |'ssue No. 3 dated 18 January 2000, the
5 Begl ei t komAESr el A Isgng Aoswi s satdmdh s imnyaomiadfy e uct ur al

engi neer i ng) Rudal ¢ styeshmBe Qnbattren's A AN Rkt dARS )or A AR on on
t he use of old Iassaﬁ:l a sand substitute in concrete. In"thls article the
risk is poi ntseth‘ lb‘iftu”c_ ENGNNGF TR kshede' B tohaW 91 caGoncrste
reaction, gl &srictaresndangeed iaggroegaiie an;iahczem dleheflasy tdy }ahesaaﬂdwl is
di ssolved in e wat er_of the concrete. This reaction.results in

vol um nous re%i%slt(%ﬁ!’uq:ﬁr oldlucctcsn cv%eir%c%' cgﬁn IetehaldS taortllrﬁleer ﬁﬁ'ﬂe s"iﬁ'sgtsslg‘s and
cracks and toeirtedasttr FdtEton wafth e foorrorasd & a etteurad kadlti Hssi Mfiwettleer 15

pointed qu thal-RieriAlsVery M fdRiehe fdLM A% SUGH & el
(aluminium lead) and ITabels ‘etc, are crushed wth- the old glass and can
| ead to addi tdrialths dikedds dHesdesd jin ithpdgitedadnr iaf tthies -

(tio,n}'runi ca]'Ei Ortdrhﬂ'iede{le Teard Refdveem trf}é%ﬂﬁt@rkﬂn ﬂ%ﬁlrdﬁﬁirﬁﬂ% tr*é%d‘t@]@ﬁlt Ih
surface of 2.0 the ass grains . s rather weak .and that the use of gl ass
can neke | at ér % “b‘i}% i‘“ﬁb1 e lce&?%rté% S HFFCUISE I IS A% THELsn 3Pk

use of gl ass tas tthesalwbtuwlstiidruteef ithe concrete texture. It is further
15 pointed out that materials very different from glass, such
as lids (aluminium, lead) and labels etc, are crushed with
the old glass and can lead to additional problems.
Besides, it is pointed out in this communication that the
bond between the cement matrix and the smooth surface of
20 the glass grains is rather weak and that the use of glass
' can make later recycling of the concrete difficult. For
this reason the use of glass as a sand substitute in
constructional concrete is advised against by the
Begleitkommission SIA 162 and by AG SIA 162-4 "Beton"
L 25 (Concrete). ' ' '

The object of the invention is therefore to create a
flowable, setting compound with, in comparison with the
state of the art, relevantly better and predeterminable

30 properties with respect to weight per unit volume,
compressive'strength and/or thermal conductance. In
particular, a constructional concrete with granulated
lightweight aggregates is to be proposed that is suitable
for building construction and civil engineering and capable

35 of being cast on the building site in a formwork as cast-

in-place concrete. Waste products or recycled primary



constructional concrete is advised against by the Begleitkomm ssion SIA
162 and by AG SI A 162-4 "Beton" 25 (Concrete). The object of the invention
is therefore to create a flowable, setting conmpound with, in conparison
with the state of the art, relevantly better and predeterm nable 30
properties with respect to weight per unit7 vol une, conpressive strength
and/ or thermal conductance. In particular, a constructional concrete with
granul ated maghtwel ghteaggr bgarepabiet ofbbeppapysed £ARL e suitable for

bui | di ng const LognLando6i-¥hLgngi neering and capable 35 of being cast
on the buiId?%éHg%tean aggor%mork as cast- in-place concrete. Waste

products or recycled primary 7 material are to be capable of being used
for the .lightweiebtiapesr ggaheshel Anaeaondanae fdbiwhablbeahdveatiahla

fl owabl e and settable 5 castin onpound wi th .a_bi r..and_at . :

| i ght wei ght céﬁﬁﬂ@@aFQmPQUEHanEEeFigéBgFﬁ Fﬁgta?hgggﬁﬁh?a%i%h%ﬁegéégggate
consi sts of epuskedttoam ghasackterpsedndn whih thkelégbépeioht if need be,
of sand and still finer _admxture as il L8r alhpthengr apykat ed
aggr egat es 16°86nSst SPngg%E%egff§§§§393529aée§gﬁ%senke?s_p?inarily into .
consi der at i otthiey ewagptfionbi adeneethbs ., r efuisead angd stdhtweigRt concrete

with cr ”She%dﬂr&?c%%@ﬁ%u!c%m%_ by 1MRY-s0f shiightweisghhuaggeagatgredseEyrt her
i norganic, but also organic, binders can also be wused. The |ightweight

aggr egat & Omayome igte 8EncTAbeRe 1O6MP16F5a si ngl e aggregate or may be ni xed
with traditional small-grained aggregates such as sand. The grain size in
crushed gr ai FORThENRGEeR By Sud B P L o o8 AneaTr Sim gl ass ("
| unps. Dependiingiean t maisf iredsthlafs dpplai datdhmwe ightosogcaieienwiehi al or a
mxture of crushed foam-glass lumps'by way of lightweight aggregate.
15 Further inorganic, but also organic, binders can also be
used. The lightweight aggregate may be present in the form
of a single aggregate or may be mixed with traditional
small-grained aggregates such as sand. The grain size in
the course of crushing or in the course of subsequent
20 screening of the crushed'grain can be chosen by virtue of
the use of crushed foam-glass lumps. Depending on the
field of application, a monograin material or a mixture of
various grain sizes corresponding to a desired screen-
analysis curve is striven for. The use of crushed foam-
25 glass lumps in a settable casting compound is not only able { 
to lower the weight per unit volume of the article that 1is
cast from the casting compound; by virtue of the surface
structure of the crushed lumps, which exhibits a multitude
of pores that have been broken open, the bond between
30 bindér and foam-glass lumps is, for example, also very
intenée. In the case of cement the bond is greater than
between gravel aggregate and cement. This excellent bond
enables a high compressive strength and a better tensile
bending stréngth in comparison with the normal heavy

35 concrete.



various grain sizes corresponding to a desired screen- analysis curve is
striven for. The use of crushed foam 25 glass lunps in a settable casting
conpound is not only able to |lower.the weight per unit volune of the :
article that is cast fromthe casting conpound; by virtue of the surface
structure of the crushed |unps, which exhipits a nultitude of pores that
have been broken open, the bond bet ween 30 bi nder and foamglass |unps is,
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relatively syl krigraien, ofarportens‘idratnn@g apirﬂstterre&an be produced. In the case
Vihere use is nade of aggregates with a Fuller screen-analysis curve, 20 a
pressure-resistant, closed grain structure can be obtained. In this case
all the fractIirortshaﬂrayasma Wereedidgy is made of a monograin material by

15 way of lightweight aggregate, a very lightweight seepage
concrete having a large through-flow cross-section can be
produced, or, in the case of relatively small grain, an
insulating plaster can be produced. 1In the case where use

- is made of aggregates with a Fuller screen-analysis curve,

20 a pressure-resistant, closed grain-structﬁre can be
obtained. - In this case all the fractions may be fdrmed by
the foam-glass lumps, or one or more grain sizes; e.g. 0 to
'l mm, may be added as ordinary sand. The screen-analysis
curve may also differ in purposeful manner from the Fuller

25 curve,.

As in the case of normal heavy concrete or traditional
lightweight concrete, one or more additives may also be
added to the casting compound. Advantageous in particular
30 1is a pore-fofhing additive which, in addition to the
positive effect on the resistance of concrete to frost and
to freeze-thaw salt, also may replace a certain proportion
of fine particles in the aggregate. A filler may also be
employed for the purpose of reducing the proportion of

35 cement.
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An organic resin or another synthetic material, lime,

15 casein, water- glass etc may also be employed by way of
binder. Synthetlc materials are sultable, in particular,
for smaller prefabricated units such as drainage gutters,
shaft floors, water bars etc. Lime and casein can be
employed more easily in the plaster and surface regions.

20
The foam-glass lumps are advantageously crushed in angular
manner. As a result of angular crushing of the original
foam—giass bodies, hardly any of their volume is lost. For
initial attempts to'produce foam-glass concrete the

25 applicant followed the expert opinion that a round grain is ¢
necessary for a good téxture of concrete and so produced :
round grain. In contrast to angular crushing of the foam
glass, however, crushing of a round grain leads to massive
losses and to an excessive yield of fines. Although

30 crushed foam-glass lumps become wedged together with one
another with their edges and corners and interlock by claw
action with large interspaces, the workability and the
compressibility of a casting compound with angular foém—
glass fragments by way of aggregate are, surprisingly, just

35 as good as those of a casting compound with round grain.
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15 of a material-space calculation. By this means, a specific
requirement with respect to lambda value and compressive
strength of the structﬁral member can be approximated to.
This pérmits the production of specific compositions for
purposeful ranges of application. Thus, e.g. for window

20 cornices, the heat-insulating property can be improved at
the expense of the compressive strength, while for cast-in-
plaée concrete for basement walls the compressive strength
can be increased at the expense of the heat-insulating:
property. For the séké of safety, test cubes are examined

25 prior to construction work taking place, and in'the>process
the calculated parameters are remeasured, so that the

composition an be adapted on the basis of the measurements.

There is advantageously added to the casting compound a

30 fibre reinforcement or chip reinforcement which, like pore-
forming additive, may likewise replace fines such as
fillers or aggregates with a grain size of 0 to 0.5 mm. In
addition, this reinforcement increases the load-bearing
capacity of the set compound.

35
' The foam-glass lumps are advahtageously produced from glass

and/or glass-like material and from an activator. The



20 cornices, the heat-insulating property can be inproved at the expense
of the conpressive strength, while for cast-in- place concrete for basenent
wal | s the conpressive strength can be increased at the expense of the
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‘The foam gl ass | unps are advantageously produced from glass and/or

glass-1iké& material and froman activator. The 11 activator,. which brings
about the fOiﬂﬁhh@nsQngQﬁESJkﬁuhhgla@ba%&d Bet HSatedr serett@ypamsi on in

t he expandi ng fuyrnace org n the pandi n gpi e, 1S conp sed.gf s&krcon
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oam ng agent .into.the |liquid nel{. - f.am e ases gas

i mredi ately é'{flttélr %ggn'?lgc qslivﬁgc ﬁnt%é:aﬁgé%slt%% alr%gt%gug%s&tghg ngt gr to foam
up. 10 1At he case of a currently unpublished process for the foam ng of

bl.ast - furnace saQ 1w el Workentihe JipUbIdsHad PReLakkorokakas place as
follows. Liquid slag 1s poured onto a_rotating disk. B V|rbue of .

centrifugal fEEENS 1RE bl ) AP iRcadd AUt IO (&S V?ﬁ¥§o 8%t BKoPHra (7
thin filmhavineped=arigmn sudacelabe foavingwagentiqaidi xlageis poured

onto a rotating disk. By virtue of centrifugal force, the

15 slag spreads out on the disk so as to form a thin film
having a large surface. The foaming agent, a mixture
comprising silicon carbide and carbon as well as borax or
at least one metal oxide, is now sprinkled in powder form
onto this film, whereupon the slag immediately begins to

20 foam up. At the edge of the disk the slag/foaming-agent
mixture is flung outwards against a tubular wall. Since
the temperature of the slag is still above its melting’
temperature, it -continues ﬁo flow downwards, foaming up,
along the wall. At the lower edge of the wall the foam

25 drips off onto a plate conveyor, with which it is f

transported away continuously.

The temperature of the slag foam which is generated is
above 1,000 °C. At least at first, the foam on the

30. conveyor belt is therefore still soft and viscous in its
interior. BAs a result of being allowed to cool down
passively in contact with air, the slag foam breaks up into
lumps of practically uniform granulation. 'These hot slag-
foam lumps are heaped up by the plate conveyor.

35 |
With a view to producing foam-glass lumps from old glass,

the powder consisting of a glass or glass-like material is



6enprising silicon carbide and carbon as well as borax or at |east one
nmetal oxide, is now sprinkled in powder form onto this film whereupon the
slag i medi atel y*begins to 20 foamup. At the edge of the disk the
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424, to which reference .S made expressly at this point. O this

process one 8FYtRE PGFESRERE *nixtures is proposed by way of activator: A)
50 to 80 parts by weight silicon carbide, 20 to 50 parts by wei ght borax

and 1 to 10 R?r%% Q% @%'gQEtEaEQOQeEQhEhgll%gogr¥a§£§&g’ 256 to s0 parts
by weight borax and 1 to 10 parts by weight carbon in the
15 dry state, or
B) 85 to 95 parts by weight silicon carbide, 1 to 10 parts
by weight manganese oxide and 1 to 10 parts by weight
carbon, or _ _
C) 45 to 50 parts by weight silicon carbide, 1 to 10 parts
20 by weight carbon, 20 to 26 parts by weight copper oxide and
20 to 26 parts by weight lead oxide in the dry state.

With a view to ensuring a good mode of operation of the
process prior to the homogenising of activator and powdered
Q : 25 glass, metal oxide, e.g. copper oxide or lead oxide, can
' also be added to the powdered glass to be mixed with
activator B). The quantity of metal oxide is specified at
0.5 to 1.5 percent by weight of the powdered glass. By way
of carbon, furnace black is preferred. The latter oxidises
30 almost completely, which is an advantage for the definition
of the pore size. By way of manganese oxide, use may be

made of brownstone.

The foam glass from this process is distinguished, like the
35 slag foam, by a high compressive strength. Both are
neutral as regards odour and are inert. The properties can

be varied in purposeful manner. At least glass gall can be



B) 85 to 95 parts by weight silicon carbide, 1 to 10 parts by weight
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15 aggregate foam glass which is used exclusively therein,
over 30 N/mm?, even 45 N/mm’ and more, which corresponds at
least to the limiting range between concrete Types I and II
and hence to a concrete that is suitable for medium-
- stressed and highly stressed structural members made of

20 . concrete and steel-reinforced concrete.

" The foam-glass lumps advantageously have closed cells, in
order that no liquid is able to penetrate into the pores.
» By this means, the insulating property of the lump, for
25 . example, remains unéhanged, even in a wet environment. The
weight per unit volume of such a compound can élso, for
example; only change within certain limits as a result of.

intake of water. The pores cannot be filled by the binder.

30 In the casé of such a casting compound for a special use,
e.g. lightweight backfill concrete for false floors, wood-
concrete composite, statically loadable lightweight-
concrete prefabricatéd units such as staircases, supports,

- lintels, non-load-bearing elements such as parapets,

35 partition walls, heat-insulating elements, floors, wall

coverings, soundproofing elements, the bulk density and/or

pore size of the foam-glass lumps is advantageously matched



16 aggregate foam gl ass which is used exclusively therein, over 30 N m®,
even 45 NNmm®2 and nore, which corresponds at |east to the limting range
bet ween concrete Types | and Il and hence to a concrete that is suitable
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15 glass lumps are advantageously matched to this use of the
casting compound. To this end, a purposeful formulation of
the composition of the raw materials for the production of
the foam-glass lumps is expedient, for example by addition
of lead or pigments.

20
Lightweight aggregates for concrete have hitherto been
charged in the form of monograin material into the concrete
compound, as a result of which a special grain size was
added to the aggregates exhibiting approximately a Fuller

25 screen-analysis curve. But in the case of a flowable and
settable casting compound, in particular lightweight
concrete; with a binder, in particular cement, and at least
one lightweight aggregate, the aggregates advantageously
exhibit a balanced screen-analysis curve overall. To this

30 end, the lightweight aggregate exhibits-a screen-analysis
curve that is graded between 0 and the largest grain size
with at least 3 grain sizes, preferably more than 5 grain
sizes, in particularly preferred manner at least 8 grain .
sizes. The proportion of lightweight aggregate can be

35 increased by this means. The lightweight aggregate in this

case advantageously constitutes at least 80 % of the



floors, tiles, |edges, etc, the properties of the foam 15 glass lunps are -
advant ageously matched to this use of the casting conpound. To this end, a
pur poseful formulation of the conposition of the raw materials for the
production of the foamglass lunps is expedient, for exanple by addition

of lead or pignents. 20 Lightweight aggregates for concrete have hitherto
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by way of aggregate. The advantages thereof have : _

decisive factor. By virtue of the excellent compressive

15 strength and tensile bending strength of the material at

low weight. per unit volume, inter-floor staircases, for

‘example, can be produced in one piece and displaced with a

crane. In_comparison with normal heavy concrete of the

same weight, wall elements and load-bearing structural

20 members can exhibit up to twice the volume.

Such a prefabricated element may advantageouély exhibit a
cut, sawn, ground and/or milled surface. The surface that
is obtained by grinding, sawing etc shows the grain

25 structure with the porous foam—glaés aggregate. This
structure can, for example, be utilised decoratively,
acoustically or for the purpose of better adhesion of
plasters etc. By way of examples, the following may be
citéd: tiles, constituted by disks that are cut away by a

30 bar, wall panels having a decorative and sound-scattering
effect, profiled bars for decorative purposes with the same
surface as the separately displaced wall elements,
lightweight - and therefore considerate to the back in the
course of displacement - paving stones with a non-slip

35 surface. There are hardly any limits to the possible

applications.



been expl ai ned above. In the course of prefabrication, in particular the
wei ght of the prefabricated units is the decisive factor. By virtue of the
excel l ent conpressive 15 strength and tensile bending strength of the
material at |ow weight per unit volume, inter-floor staircases, for
exanpl e, can be produced in one piece and glsplaced with a crane. In
conpari son wi'th nornmal heavy concrete of E sanme weight, wall elenents

and | oad- bearhng; %B%HEFBBah1%8w§§€bﬁﬁ§oc§%1%¥%'ka HpsEQuEWMQSltR%mEQEU”E

Such a prefabricate ement _may advantageously e
ground and/oPeﬁFBPéénguFPa@éltThét§E¢Va@@1ﬂ@&P95|§n§bFthéde§91@ﬁﬁﬁdpﬁg,

sawi ng etc shewsctheedr @hAt29sSERYE! Yhe sWitlh wike Q@éﬁuélﬁgénﬁgh?§sb
aggregate. This structure can, _for exanple, _be utilised decora |ve¥

acousti cal | yW&g¥ PéraﬁﬁéeﬁéFﬁosepéFlgétpéra&@ﬂé§?6ﬁ°8fthﬁFSQFe?§eet€°rBy way
of exanpl ss, ekhmpﬂellmuhagbaaylbg a6tt @dn-llicdaes bea@tstl wutled, byidisks,t hat
are cut away

b h ti .and .
sound- scat t efi é&lngﬁfggg Ea8fﬁﬁggeg§Fga¥bF%HE&g§;$%%8&é§%§§5g?uﬁﬁﬁﬁlPﬂe
sane surfacelabst heosdpanatekysdi bpldged  wahippelredent §1ookrsghhdenght - and

therefore COQi'gekﬁbgrE tﬂﬁt?%ﬁ%lb” t@?ac%ﬁ%%ﬁ?gogng §E#ﬁ8@ﬁ§2& meﬁﬂgkng

stones with a non-sl |g surface. There aré har mts
possi bl e appghirEacanse PEodTRedi ARehEREN FP@@W?§@ @rséraép5@@§aﬂo a

structurab merbekweRghtakBhBgete BHht h1gboHRY phWihebAdE r8Rd foam-glass
" civil-engineerin structurgs that is cast in situ th foan}glass | upps by

way of aggre@&?&geﬁﬁeldgnoF APpFPEREFEACThEPELFPEFd2 féﬁvgnéi fpl €30 e
f“oad- bear|nguaﬂdlﬁeﬂrl@adpbeaﬁbngawanhghtnbbbabad ceeblreBgs vangdtikages,

piles, ther I | at i. n Snof9ad _surfaces .brid es
supporting P?go%gdaﬁérﬁgﬁgg 8 g oor%ﬁﬁu%gger al-§P2pr XflcaFFStan to
structural nﬁhb@ncaﬂhatceanabelptwdupempablheavy m@nchebel@tytpédtheonal

15 mixture etc.

Such a structural member or element advantageously exhibits
‘a weight per unit volume below 1,400 kg/m’, preferably below
1,200, in particularly preferred manner around or below

20 - 1,000 kg/m’. Lightweight structural members often enable a
reduction of the foundation, a diminution of the dimensions
of the structural member or an enlargement of the.sﬁans.
With lower specific weight, elements can be so much larger.
The reduction in the dead weight of the structures is a

25 great advantage, in particular, in the construction of
bridges or high-rise buildings, or for structures over
‘terrain that bears loads poorly. With such lightweight
building material, encasements df cables can be constructed
so as to float in water.

30
Such a structural member or element advantageously exhibits
a compressive strength of at least 12, preferably 18, in
particularly preferred manner over 25 N/mm?’. Starting from
strength classes Bn 150 and Bn 250, the lightweight

35 concrete or a comparable lightweight building material can

be used for statically loaded structural members.



10 |ightwei ght concrete can al so be produced from foamglass concrete. In -
this connection the special advantages can be wutilised, in particular

| i ght ness and conpressive strength, closed pordsity and heat-insulating
capacity, resistance to chemcals, castability, punpability, matchability
of the 15 mxture etc. Such a structural menber or el enent advant ageously
exhibits a weight per unit volune below 1,400 kg/m, preferably bel ow
1,200, in parkf ctharstyryrefml etemizamerr ag bamzhtorexigllow 2@ H¥GaKg/ ni .

Li ght wei ght al ; r ft e r t] fe t f oundati on,
a dimnuti on%é%égﬁ%;rgﬁr%ﬂof@%'e t%ﬁ%ﬁgqu}r%;lréo@p'g’rs ’ag%enl ar genent
of the. spansPariWeH anherrrgfanned mamegr baleneht3® dumke igo qarchn ar ger .
The reduct i omddy £ h deadmelightd ofn thea $1 TG ISS] ettt rfc‘f“téf%%%“yt age,
in particylar, in the construction of bridges or high-rise buildings,~ or
for structlred REIRS P AR DEAS T Rford PUIKRIRSs deh tergiet Wi ght
~building matefimd., encasenents of cables can be constructed so as to float
in water. 30 Such a structural nmenber or el enent advantageously exhibits

a conpressive strength of at |east 12, preferably 18, in particularly
preferred mrfnestovaiuzyd NemiRr Sirardlemerdit dm stveerigigectisdyses Bn 150 and
Bn 250, the I4 ' r . Or e 1 Iy i ] di

mat eri al _can d%%@e%%hoe?f%%c% ycpl%g ed ‘st r%?:‘tvﬁer a%t%}%égg% Wlanl fP$
st ruct ur A0 mAfEFR oS efErft VSdMs t dry k Her e/ ™’ cofdarervit §0of max. O.

preferably belaved38.y idvedarideulaf lpapy eherdad, rmpareh- e awde32 gk,

it can in addition he enplaoyed in heat-insulating manner and thereby 5 in
a manner i ncﬁe‘aésq ng ﬁ'ﬁe ﬁaé{ef Jth%a B YSiHg Gt &drie Cof Ehe merea .
structural nefberurabled enents i Siatheandtagenirtd Yor greater loads can be -

carried away with a lighter structural member.

he
4

15
. The invention also relates to a process for producing

structured sﬁrfaces in cast strﬁctufal members. With this
process a casting compound with a binder and foam-glass
lumps by way of aggregate is poured into a formwork or

20 mould and after the casting compound has set the surface is
eroded. With a view to eroding the sﬁrface, the outer skin
which is formed by the binder can be abraded, milled off,
scraped off, picked, bush-hammered etc. The new surface is
then moulded by the textural structure with the pore-rich

25 aggregate. This results in a decorative, non-slip,

acoustically interesting surface.

This surface can then be sealed, in order to close the
pores that have been broken open. The binder and/or the

30 foam—gléss lumps can be pigmented prior tb casting. The
colouring effect of the structural member can be created by

this means.

The invention will be elucidated in more detail below on
35 the basis of examples. The baked foam glass leaves the
expanding furnace in a plate thickness that is determined

by the input-side layer thickness of the glass dust. By



di stinguished by a ratio of conpressive strength in Nnmm2 to 10 wei ght per
unit volunme (dry) in kg/n8 of -over 1:80, preferably over 1:60, in
particularly. preferred manner over 1:50. The greater the value of this
ratio, the nore favourable it is, since the sane or greater |oads can be
carried awnay with a lighter structural nepher. 15 .The invention al so
relates to a process for producing structured surfaces in cast structural

menbers. Vthe%Qgﬁ o?rQHgsﬁeﬁ§8§§E898 89?@8?@ﬁc@%tgr§s?§§d gg %899%9'355

| unps by way o gregate is poured Into a formaor ter
the casting EB&fo ﬁamhaéaseep ghe buepkeeups dePeGQQHQV@ﬂhtbevakaeeSS

eroding the sarf{aeepihbe QHHeBe?Ehﬁln§hbﬁh1t§ tarredebyc e hiadernean be
abr aded, nllied of f, scraped i cked, “bush- hanmered etc. The new

surface is H@HSHBGIH@Hfﬁymtﬁéz?extapélS@PF&E?Erétﬁpgﬁr?hélﬁ%Pel?PEhOQS

aggregat es Thhe neapbtarenaaodecmoansvam nomog! sMallagogshifakiyes,
i nteresting gHrface S S ce can.then be sealed, in order _to close the
BEAnde ?

pores that have b%eﬁlﬁroﬁgngSp rn. °Tha NaRdf &F SEhEST385¢ Bhm gl ass
| unps can beeppgremertdspwibh foawmaglhrg. cthereokoubiyngimplectroéhihe of

structural HQanoﬁggf PC@spgeqaéyeggt}p;egg%@am {he ggépﬁmg#'éug gg

elucidated in nore oW On asl' s exa
f oam gl ass Iéa§§§eﬁﬁeané%béhélﬁngQrﬁécéhﬁnféamkaﬂésﬁhﬂemﬁéssst@htaleed

determned bMathappreutmatds keﬁehlyhtekeﬁesnglébecgkaéstﬂgét1sB¥ril§d
reason of the %eggeraaure differences arising in the plate, hi s

f oam gl ass pfH PESRsIAp, CABBFEREPNg on the thickness of the pl ate and
‘depending on its surface structure, into lunps of uniformsize. The

smal | est stapgarg dineps ns ogeS gggllu S are ab u% %0/2; nn% For naller
grain sizes, ?hls graln §°t6%becrug RVS PrrsPesePrBsofss
was used in thlS series of experlments has a proportion of
15 28 % of the fraction between 0 and 1 mm (gravel for
‘concrete about 12 %), 18.3 % between 1 and 4 mm (gravel for
concrete about 24 %) and 53.7 % between 4 and 16 mm (gravel
for concrete about 64 %). In this case, in comparison with
the ideal proportions of the Fuller curve being striven
20 for, the portion between 0 and 0.25 mm is represented in
clearly below-average proportion and the portion between
0.25 and 1 mm is represented in clearly above-average
proportion. An above-average proportion of cement
therefore has to be reckoned with. 1In addition, a pore-
25 formlng addltlve is mixed in. Four concrete mixtures have
been singled out below by way of examples from this first

series of experiments.

A first concrete is produced from a 650 kg/m® cement,

30 without filler, with 258 kg/m’ water, 120 kg/m’ foam glass
0-1 mm, 79 kg/m’ foam glass 1-4 mm, 231 kg/m’ foam glass 4
to 16 mm and 3.9 kg/m® concrete admixture for the purpose of
forming pores in the mortar. A concrete results from this
which after 28 days exhibits a weight per unit volume of

35 1,350 kg/m?. This figure is reduced after drying to
1,220 kg/m’. The compressive strength exhibits [a value of]

25 N/mm?, the tensile bending strength exhibits [a value of]



experiments with foamgl ass concrete, by sinple crushing of the nonograin
material enmerging fromthe expandi ng furnace a screen-analysis curve of
the foamglass lunps is obtained 10 that approxi mates roughly to the Fuller
curve that is tried and tested for concrete. The 0 to 16 nm
screen-anal ysis curve of the foamglass that was used in this series of
experiments has a proportion of 15 28 % of the fraction between 0 and 1 nmm
(gravel for contimet’e albet there@] ¢8nduét beitgenflthadddiedh ¢gnavetef or

concrete aboUndithed A Gruke’ RCWREE 4rRNGhRITE (Of sl skak,concr et e

about 64 9%. IS case, I n conparison wt al proportions of the
Ful | er curve amuUTy st \aaPWo &.&00 N{&@merti on between 0 and 0.25 mmi s
represented in clearly bel ow average proportion and the portion between
0.25 and 1L mmis represented in clearly aboye-average grgzo;tion. An
above- averagd piUittd i Be et SOfer e/ 8F eCREEM o b3 r tfRoEFSAith. In
addi tion, a pore koot Beaddhtiry¥tei 8dMi xedrenandouso chagltmetcr rahd ures
have been siégged out_ bel ow by way of exanples . framthis first, series of
experinments. T ISP SO $0% SSTSAFETF T A YESS K§rnE ESFSAES 36 2
wi t hout fill ergnanete 268 g/, 2% wddgem® d20ekgPABdapam gihss doiddmit 79
kg/ nB8 foam gl ass,1- 4. . 23 / 508 a - .9
concrete admsg'tslalrle_ V%%ol;gﬂt%el 's)iudr%go en{)f f'“fr%!?méémf.% Eg%géglén%gaﬂ%}?t%ggﬁn%
concr et e s ass firora2 A/’ nwhibl BepeilegbgagsngxArbeegth @i ghe Pérmimi t

vol ume of 35 fh 350 et MB. coiuthivahe iisS Rl ® afst &/, Yiche tedhi440

kg/ n8. The co rétssw,e strength exhjbits [a val,ue of] 25 Nm®, the
tensile bendi?r% RN e B VAP ™19 3 N 2. The t her mal -
conductivity of the dried concrete anmounts to about 0.38 WnK, the nodul us

of eLasticl i3, ampunte. Lo.about § 990 MRS ARERENT59NETR S, ULE, 550
15 2.7 kg/m® pore-forming concrete admixture and 505 kg/m® of
the foam glass exhibits after 28 days a wet weight per unit
- volume of 1,190 [kg/m?}, 1,040 dry. The compressive _
strength at this time is.19 N/mm?, the tensile bending
strength is 2.5 N/mm?. The thermal conductivity and the
20 modulus of elasticity come to about 0.31 W/mK and

6,000 N/mm?.

A concrete'which still weighs 970 kg/m® when dried is

produced from 350 kg/m® cement, 217 1l/m’ water, 2.1 kg/m’
25 concrete admixture and 535 kg/m® foam glass 0-16 mm having

the same screen-analysis curve. The compressive strength

and tensile bending strength after 28 dayé are 12 and

2.2 N/mm?, respectively. The heat-insulating property

attains a value of about 0.27 W/mK and the modulus of

30 elasticity attains a value of about 4,500 N/mm?.

With these values, despite clear divergences of the
aggregates from a Fuller screen-analysis curve that has
hitherto been regarded as ideal, a concrete is already
35 obtained that no longer fits the current classifications.
The foam-glass concrete is, surprisingly, castable and

pumpable like ordinary concrete. The segregation of the



3.3 kg/ nB of the concrete adm xture and460 kg/nB of the foamglass wth
the sanme screen-analysis curve results in a concrete with 1,265 kg/n8
‘after 28 days. Wen dried it still weighs 1,100 kg/ nB. The -conpressive
strength after 28 10 days is 22 Nm®, the tensile bending strength is 2.8
N nm2. The thermal conductivity is aroundp0.34 WnK, the nodulus of
elasticity is around 7,000 NV m2. A concrete consisting of 450 kg/ n8
cenent, 233 tbmBreatels 1ﬁ51§n1fkgbm& @&@@-h@rmh@ge@@ncraﬁevwwﬁa&u@he and

505 kg/ nB of . the foan1 $3 exhi bi t t 28 days.a er unit
volume of 1. Y60%EkE RETCrEtaas ARy @ BHa Y Srpeasy, be 10w FedobH Wt 1Bhi s 1 e
is 19 N me2, Obhelnedsthetbemdcm@abéereﬁgthlm@ 2rochbratd. oﬁhehbhémaéﬁlng

conductivitysgﬂg theo20. 0o m&'l %B|?E%%t'%&5é$%%gefn§ nggg Q.31 WnK and

6, 000 N m? concrete rled is
produced Pr ofF3509kE/ BB é@ﬁ@ﬁtchPE LQﬁthEtéﬂmeE thrg/ et a25redicienel

adm xture and1§§5w%9@ﬁ% E@@E@@b%%sc%n%Qe%%'Q%%kngstﬁg ?@%ﬁbi%r%%n anal ysi s
curve. The conpressive stréength nd -tensil e bend mgle rength after 28 days
n

are 12 and 2T29RF weﬁ@§ﬁe€FFV€P9t Yﬁé“ﬁ@a@npnéﬁlé ﬁaﬁﬁoﬁéFFya &e&ins a
val ue of abodhsQl2¢iWgnKrape riche tiaduliys agloundO 26l ast Bei By sapkaiids .a val ue
of "about 4,500 NV m®2. Wth these val ues, despite clear divergences of the
aggregates froma Fuller screen-anal ysi's curve that has hitherto been
regardedl@s FHeabraanceneretdd sitgiblutéady o35 tolet doaedglhat renl beger fits

the current ShBssLbLeabiang. ar-Lhe AWl asereoRehehesi 3o SULRLLSIRGL
5 20

castabl e and punpabl ke ordinary concrete. e segregation o
[€oncrete is FﬁsF&ﬁlﬁPé@nBléﬁénaﬂﬁrﬁﬁét€v§ﬁP 6 PPELRLF6A. bYH@ﬁ@éhanéoh@rete

W th a bulk gdeasdtymbelrawhtrd ubselgenebbrirdedihbabuts aapakbepafakebnrg

processed on %he bU|Id|n% site like erlnaE% concrete, exhibits a
conpreSS|ve desired screen-analysis rve from the various grain

<15 sizes that have been screened out. By virtue of an
improvement in the scfeen¥anaIYSis curve of the aggregaﬁes
in favour of the compressive strength and by virtue of the
addition of steel-fibre reinforcement,'in a further
developmeht of the invention compressive strengths up to

20 over 30 N/mm’ can be obtained in the case of a weight per
unit volume of a little above 1,300 kg/m?*. This results in
a performance ratio between compressive strength and weight
per unit volume, in the stated units, of over 1:45. This
corresponds to the performance of a heavy concrete having a

25 weight per unit volume of 2.5 t/m’ and a compressive
strength of 55 N/mm’. With good granulometric composition
the compressive strengths of a lightweight concrete
according to the invention with 900 to 1,000 kg/m’ are still
between 13 and 17 N/mm?. With a weight per unit volume of

30 1,000 to 1,100 kg/m’, compressive strengths between 17 and
21 N/mm?’ can be obtained; at 1,100 to 1,200 kg/m’, between
21 and 26 N/mm?’. An improvement in these values in the
course of further refinement of the formulations is to be
expected. In the case of a compressive strength of

35 45 N/mm*, as can be measured in respect of a reinforced

structural member, the above ratio is over 1/30.



5 strength at least three to five tines that of a traditional

| i ght wei ght - aggregate concrete that is conparable as regards wei ght per
unit volune and at the sane tinme a heat- insulating property that is around
25 to 35 % superior. 10 The grain-size distribution of the foam glass can
be inmproved with a drum crusher. The grai4}size distribution in the

foam gl ass aggregate can be optim sed by crushing in the qdrum crusher,
subsequent s%e‘?ﬁ"i‘]g}l&ut%t &R Rmais i%ﬁit'ofsblf H’g“ifééq PE)‘Ld tgker &SE- Qfal ysi s

c_u; ;/eef g?matnh_fruﬁéd;tfoa?ﬂr ﬁ;}nll’htshs oy siadesof halajgﬁ@m:ebeieﬁ f%:[c%’t&'@hgout » By
~virtu [ v N screen-anal ysi s, curve .of. .the aggregates in
favour of thecorr}ﬁ?%frécg‘saqvecgtlrseﬁbq“}?iﬁvd‘ iR Yot %t?éuléfc}ﬁ’lgt-?‘%ﬁe%flaﬁ
steel -fibre nesfovtceiment that erfabltdwerveaigy et igiereranaiing Rem lnverttiicon
conpressi e sl hs, %Ittqc@]foarovq;e_% N nm2 can be obtained in the case

of a weight per  unit volune of a [ittle above 1,300 kg/m . This results in
a perf or mancel fatperRrittieash Tomiriassite Ee et G @ e YRt ryséd i t
volume, in thg,staied units, of over 1:45. This corresponds to the
performance of a heavy concrete having a 25 wei ght per unit volune of 2.5
t/m and a co‘nﬁ?%‘%i‘?%“mﬁsr%‘n"g? (Ficrens Ry htb. DARH K G T AORLNE
conposi tion . dthel ®onpFeRsd e stureingthrs wifie aard dhdwvad lgdmadoneirete t aageqr di ng
to the inventiqgn wth 900 to 1,000 ka/m. are .sti,ll . between 13 d.1l7
e Wit Ve h e L T4 T $S LG KL Cieht
conpr essi ve siff engtiea betawbretlibamhd 2 Mwwmdddmhe hstlasteditat, 1, 100 to
1,200 kg/m , bejweenorede %ﬁfwm%g}fam Qe Ndd1ase Lues i n

the course of Turther refinement of t ormulations is to be expected. [
In the case JTheredhpPPERNSACBtrength of 35 45 N mmR2, as can be neasured in

respect of a reldfaiLed - Siddiinal capribery dhehabowe 4 allidsdds poer, 1/ 30.
21 To sumup, it can be said that, by virtue of the use of crushed foam

gl ass by my P RPFIRIY 1FIEER i ng

- high anticorrosive protection for the steel reinforcement
thankslto a high content of hardened cement paste;
but also its workability, in particular
- its miscibility and transportability (low weight),
20 - its castability and pumpability,

- its compressibility and vibratability.

In addition, the optical, acoustic and/or tactile effect of
the crushed, sawn or ground structural member is valued in
25 - cast or placed flooring materials,
- cast or transferred structural members forming Qisible
surfaces,.e.g. on walls and ceilings,
- acoustic elements and soundproofing elements,
- decorative elements.
30
Experiments with foam-glass lumps obtained from blast-
furnace slag are not currently available. The results
cited above with foam-glass lumps derived from old glass
can probably be surpassed with the blast-furnace-slag
35 product by reason of the lightness and compressive strength
thereof. The environmental compatibility and ecological

value added resulting from waste products such as old glass



conmpound which is bound.with a binder, a building material was obtained

t hat enabl es very wi de-ranging application. 5 Valued in particular are: -its
. properties relating to the physics of construction, such as - high :
conpressive strength and high uprooting resistance .at |ow weight per unit
volume and | ow thernmal conductance, 10 -,high fire-resisting capacity
thanks to a | ow coefficient of thermal conduction and a | ow nodul us of

elasticity, ogobdas@nﬁhaﬁﬁyeOEldglEHE Eb&ﬂ&értgualheméQOSEftﬁh@nt of

t her mal expa ﬁg é m%maaﬁr absorb g BaC|t¥ t hanks to a cl osed- pore,
15 non- absor aag? g 8- -hi-gR QﬁFFE& Lo§PPE pFEtBRFi bR PBr the steel .
reinforcenenundehaaksmabed hi gh eddtenbnof thar gesadceesrntopast 8 bHé al so
its workabil n i i n150| ility a tran ortabll ty (low
wet gt oot el oL Bl AGes B 3aThEE Tty Yor ERe REPHEEE LERT b nd

vi br at abi 3i t yaken aHEPtFQﬁSltﬂﬁéaprncaS caupestttonntdpotradetibrakf f ect of
the crushed, gsawB) Ofogr gYAdrateuct ural nenber is valued in 25 - cast or

pl aced roorlng materials, - cast or transferred structural nenbers form ng
visible surfaces, e.g. on walls and ceilings, - acoustic elenments and
soundproofing elenents, - decorative elenents. 30 Experinents with

foam gl ass | unps obtalned fromblast- furnace slag are not currently
avai l able. The results cited above with foamglass |unps derived from ol d
gl ass can probably be surpassed with the bl ast-furnace-slag 35 product by
reason of the |ightness and conpressive strength thereof. The

envi ronnental conpatibility and ecol ogi cal value added resulting from
&Bste'products such as ol d gl ass



22 or blast-furnace slag are further qualities of this |ightweight
building material that are not to be wunderestimated. In addition, the
production costs of the foaned blast-furnace slag are |ow, “so the product
can be 5 taken into consideration as conpetition to traditional gravel for
concrete. 23 Cains 1. A flowable and settabl e casting conpound, in
particul ar |ightweight concrete, with a .binder, in 5 particular cenent,
aggregates amtlaigggionally, fillers and/or additives, characterised in
that all the aggregates with a grain size |arger than sand consist of
crushed foamglass. 10 2. Casting conpound according to Claiml1,
characterised - i n& Hatowahle radGERCFER S @fsing SFRFTShed ™ oam gl ass.

3. Casting conpourghacicQnidNg itchtdeigAtl ndrethd Ghatact eyinged i 1 hat the
foam gl ass is crushed in_ angular manner. 4. Castipg corrpoun ac&q&ﬂi ng to
one of A& s 1 tPELLIIHARAESHed FIPTIHALTHhE T oafRJI*Ede 1 dmp &t
present 20 °in di fdmeijidg gdivi wdzeshdradiastigegl conpowtd sddcatei ng to
Claim4, characterjsed in that .the aggregates -exhjhit S n- VSIS
curve approxi mat i3 T me M Giee Irga\%ler.1 gs’_”2e5 lé%ftaysttlh%él %%?ﬁ%oﬁﬁl&g’agl t
according to one off Gristeed fans,gladwmracteri sed by a fibre reinforcenent
or chip reinforcenent. 30 7. Casting conpound according to one of Clains 1
to 6, characterised in that the crushed foamglass is produced by adding
an activdthr 20 m%t:gmj/qﬂm@%_accordlng to Claim 1, characterised

in that all the aggregates consist of crushed foam

glass. -
S
3. Casting compound according to Claim 1 or 2,
15 characterised in that the foam glass is crushed in

angular manner.

4. Casting compound according to one of Claims 1 to 3,
characterised in that the foam-glass lumps are -present

20 in differing grain sizes.

5. Casting compound according to Claim 4, characterised
in that the aggregates exhibit a screen-analysis curve

approximating to the Fuller curve.

25
6. Casting compound according to one of Claims 1 to 5,
characterised by a fibre reinforcement or chip
reinforcement. '
30 7. Casting compound. according to one of Claims 1 to 6,
characterised in that the crushed foam glass is
produced by adding an activator to glass and/or glass-
like material, in particular blast-furnace slag.
35 8. Casting compound according to one of Claims 1 to 7,

characterised in that the foam-glass lumps exhibit an

average compressive strength of over 1 N/mm?,



like material, in particular blast-furnace slag. 35 8. Casting conpound
according to one of Clains 1 to 7, characterised in that the foamglass

| unps exhi bit an average conpressive striength of over 1 Nm, 24
preferably over 3 Nmm2, in particularly preferred nmanner on average over
5 Nm¥. 9. Casting conpound according to2ene of Clains 1 to 8, 5
characterised in that the foamglass | unps have closed pores. 10. Casting
conpound accor di npredeaadlef oCeai B8 NYwimd, 9ihopart i gint awl yhb r ekt ed |

concrete, statically | oadabl L ght weig gncrete prefabricated units,
non- | oad- bearingkb gﬁ%hgg,agﬁég S,gggﬁhgbggéﬁ}hg el ements and f.. such

| i ke, characterised in that the bulk density and/or pore size of the

foam gl ass 14nps g sBLEhedmbBunkne ke Ohd e Gast bRIcEaTRauURd, 18 11.
Casti ng conmpound according to one of Clains 1 to 10 for a special use,

e.g. radi &ion shicbpdRrGerisgdcdratiaé Sler feam-ghasactempsefany glosed
purposeful formlatiegn of the conposition of the raw materials 20 for the
production of the foamglass |unps, for .exanple by addition of |ead or

pi gnents, so that the properties of the foamglass |lunps are matched to
this use of 10he Castiing compound. a2tolZing awabhhe afidcietinabhletoast fag

compound accor di ng 160, ANGHAN pGLAETE 1T LAckh: CALaEL eLh 560, LOSLRRL L he
| i ght wei ght aggregate exhrbits a Screen-analysi's curve at '1s_graded
bet ween @0and t he ligh§wet gftaicansireée wrekadricesstd 8nitgct Ponslopdef erably

nore than 5 30 fraekhens, elRmBatki C¥hathy PrefeubedorangeL: eheheastng
- fractions. 13. A structaral nenber that is cast in situ Eertaln[ng to
o such like, characterised in that the bulk density

and/or pore size of the foam-glass lumps is matched to
the use of the casting compound. ’

15

| 11. Casting compound according to one of Claims 1 to 10
for a special use, e.g. radiafion shielding,
decorative sﬁrface, characterised by a purposeful
formulation of the composition of the raw materials

20 for the production of the foam-glass lumps, for
.example by addition of  lead or pigments, so that the
properties of the foam-glass lumps are matched to this

use of the casting compound.

25 12. Flowable and settable casting compound according to
one of Claims 1 to 11, characterised in that the
lightweight aggregate exhibits a screen-analysis curve
that is graded between 0 and the largest grain size
with at least 3 fractions, preferably more than 5

30 fractions, in particularly preferred manner at least 8

fractions.

~13. A structural member that is cast in situ pertaining to
' multi-storey buildings or civilrengineefing structures
35 or a prefabricated element that is formed from a

casting compound according to one of Claims 1 to 12.



mul ti-storey buildings or civil-engineering structures 35 or a
prefabricated elenment that is fornmed froma casting conpound according to
one of Clainms 1 to 12 25 14. Structural nenber or el ement according to
Claim 13, characterised by a cut, sawn, ground and/or nilled surface. 5
15. Structural menber or el enent accord|n§5to Claim 13 or
characterised in that the weight per unit volunme 1is belom/éa400

preferably béfow ﬁQHN§tqrﬁlp§FFP€EI8FI€ Lemend, AEFORERREr t5r GdRd™o & bel ow
1,000 kg/ mB. 10 1GharSidtéstiwed pyeabenitqr seweerircandondidiert midedof
Clains 13 to 15, characterised by a conpressive strength of at |east 12,
preferably 18, in® Scul arly preferred manner over 25 NmR. 15 17.
Structural menber or el ement accordlng to one of Cains 13 to 16,

characterlse | tivit l; e
0.35, in pa(ritl cul%a HUCtg%e er r e %%aﬁ\éjerewbq{ écfgjrélln‘%r 2 Cq%lxls?r%uct ur al
menber or el enent ldcc ohdimagtericed én tOadi ﬁ@eiyeﬂﬁh$7peéhéﬁé@tépﬂ§@6 by a

ratio of conpressgquoesltavﬁriq%d r}kgl)‘/nm reruehehy psxownuzuol upg (dry) in
kg/ 8 of over 1:80, preferably ovér 8 in 25 artlcular ¥ referred

manner over 1:50. Rﬁft%@%%%%@@§”F@FI§ﬁGHGﬁQH§ ces in cast
structural menbers.,ochagpeterised in that a castlng conpound wth a

bi nder qg crushed foam gl ass |unps by 30 way of aggregate is poured into a
f or mvor k mould and after setting of the casting. conpound the surface
is eroded, e.lg. graaundtordiusteremmeredlement according to one of

Claims ‘13 to 15, characterised by a compressive -
strength of at least 12, preferably 18, in '
particularly preferred manner over 25 N/mm’. -
15 | |
17. Structural member or element according to one of
Claims 13'to 16, characterised by a thermal
conductivity of max. 0.4, preferably below 0.35, in
particularly preferred manner below 0.32 W/mK.
20
18. Structurél.member or element acéofding to one of
Claims 13 to 17, characterised by a ratio of
compressive strength in N/mm? to weight per unit volume
(dry) in kg/m’ of over 1:80, preferably over 1:60, in

25 ~ particularly preferred manner over 1:50.

19. A process for producing structured surfaces in cast
structural members, characterised in that a casting
compound with a binder and crushed foam-glass lumps by

30 way of aggregate is poured into a formwprk or mould
and after setting of the casting compound the surface

is eroded, e.g. ground or bush-hammered.

20. Process according to Claim 19, characterised in that

35 the surface is sealed.



20. Process according to Caim19, characterised in that 35 the surface is
sealed. 26 21. Process according to Claim19 or 20, characterised in that
the binder and/or the foam glass are pignented prior to casting. 5 22. A

~ process for producing a casting conpound according to one of Clains 1 to
12, characterised in that foam glass is prepared by being crushed and
screened out in fractions and in that theecrushed fractions are m xed so
as to conformto requirenents. 10 23. Process according to Claim 22,
charact eri se@li.n tPhraicessheccomddsigt iton C3kirhé Scast 2Ag cbApeahdroserhen
composi tion of th%h%@rt%%gﬁog%d\@'ﬁ g9 BRe ¢l %aq\uarifa'sgyarg%g@hg]btgad grain

size of the foamgl ass ractions is estimted on the basi§

mat eri al - space c&rd@ratiogasting.

5 22. A process for producing a casting compbund according

' to one of Claims 1 to 12, characterised in that foam
glass is prepared by being crushed and screened out in
fractions and in that the crushed fractions are mixed

so as to conform to requirements.

10
23. Process according to Claim 22, characterised in that
(7 : the composition of the casting compound or the
composition of the aggregates with respect to
quantity, material and grain size of the foam-glass
15 ' fractions is estimated on the basis of a material-

space calculation.



