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1 COWPCSI TI ON OF POLYMERI C CONCRETE FI ELD OF THE
INVENTION 5 This invention is related to a new
conposition of Polyneric Concrete which is
characterized by the total elimnation of Portland
cenment as an adhesive or ag?Iutination el enent, as
well as the total elimnation of water as a catal yst
or hardening agent. The product uses a thernostable
pol ymeri zation or 10 polycondensatlon resin in

per cent ages tg . .

and from94.0 :
nmechani cal reS|stance el enents such as fundanenta

mnerals or igneops. LOGKSHsHG Ryartz, all kinds
or varieties of f ﬁ%%pars——or—gﬂéﬁ%se, m crocline and
pl agi ocl ase; nefeline, sodalite, 15 leucite, all Kkinds
or varieties of mcas or nuscovite, biotite and

Thpg|I 999&1141%11 a:Hagl G:glat?e%.l r{:ge ar&‘gemﬁy?&nn%)sq_@g ﬁy%gs 195‘1 eric

varieties of pyroxenes; hor nb frendosi t
Congretei epbick t &s ar?élamcmﬁrﬁéedt ypesthad bpapl etglégipition of

poAdRRbeL&sHc ass Wl |adﬁ§sﬁ%cQ§:S%rg}gle&ﬂ%{t@LB§ e Phmdr@N€QUS we11
rocks such as; zircon, sphene, nmmgnetite, ilnenite, 20

25 ofF'gi SPEFhpELITHIAEAPR| PE, WiFEI iPEm? CORvANIGH id hardening
ag@iad.netthePl grodie: raeks suchhasméherdef f @oefterization or

Mar ties.of granite - granodiorite; the different
ool BrrariEigh dREM | B HRRONT T, (e VI FEFENEroR 60 to

35vammﬁtwesto&ndoﬁaMiwe e quaﬁsz)gﬁhbbentth@ odd eredphts or
mecM‘PcL[n Sgi e%e&{stagllcgr A einent%ab . %Shfnglréf er E neralsf oY

varietres o pert dor i t he' ent vari etles
ignasuganveks stkd sucivaaszr i @ld tkdndeher dififegient of feldspars

orvafrltﬁtnégs QIlCEB@fI}Yé e’anhhepfjégrlo%ﬁ.ggé Vq{éf%tliﬁé Ofsodallte,
honolite; the different varieties of latite and

leycidpt 21 afipes of Wer#ptiesr efitmiens eri B svitaci piotifaeand

phl@gﬁﬁﬁt@'ntau\éaf:bﬁt L&5riok adacChi@srdiBBedi{ifes et varieties of
ieties _of andesite; the different 30 varjeties of

PYRSREATT: e AFFPETENL SPAFTERFOES ot rGRERKLYS #nd olivine
typegnendSVarxﬁtieeropyammﬂﬂh&nes r ¢ ki1 1V @lsC arb6s88ly alderals

of VPg]mCe%ﬂlsCr%HLL such as: zircon, sphene, magnetite, i1lmenite,
oligist, apatite, pirite, ritulium, corindon and garnet. Plutonic

rocks such as the different wvarieties of granite — grancdiorite;

the different wvarieties of glenite - monzonite; the different

varieties of tonalite -~ quartz gabbro; the different varieties of
diorite - gabbro; the different varieties of peridorite; the

different varieties of volcanic rocks such as vriolite; the

"different varieties of trachyte; the different varieties of

phonolite; the dJdifferent varieties of latite and quartz latite;
the different varieties of lacite; the different wvarieties of

dacite; the different varieties of andesite; the different

-varieties of basalt; the different varieties of fragmentary

igneous rocks or pyroclastic rocks, volcanic ash and volcanic tuff

or dust; the diff.erent varieties of pegmatites; the different
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or dust; the different varieties of pegmatites; the
different 2 kinds and varieties of sedinentary rocks;
all kinds of sedinmentary rocks of mechanical origin
such as congl onerates; all kinds of sandy rocks; al
varieties of argillaceous slate; all varieties and

ki nds of sedi nentary rocks 6f cheni cal origin such as
5 linestone; all varieties and kinds of travertine;

all varieties and kinds of evaporites al | varieties

kinds_of regi naI netann r
k1\1/1§“ e 41351’5%%{1% fRds odflmggﬁ?ré‘fc r%ﬁp%ﬁ%gs (G RgHimentary
roaksOOQSEQChﬂnﬂuaaabrebfnmwuch.sunhc@nguoaaﬂbua$I arinateds of
saﬂﬁy 95%’“ aEI %Qz% C ff ba%r 1119!: adc’s fllg LS afi | varieties
k|n ?I%ers

varieties an ani c nine
an@pofindisr ot orsegi‘ﬂ@@mtasfbfagmfd‘tsasgf pelrdriicel gmand such as

1i8b&She; S@21589d; c d€seLhaS @{agds aL rrwweft@nlea%fft CarUties
angranulate all varieties and kinds and all varieties

ndFRARISE o?vallc’éﬁ%?sanc%uofv@fl@élleﬁodmdsr?‘b"é‘fiﬁ f regional

meeé}ﬁd’r@@a& eﬂocﬂlsﬁe la1l a{7§r1 étﬁ.@ﬁ an®1188las06 £ ab&WHa Mnet amorphic
avi wood shavi sawdust. Al so uses the 15

s
TOFET o ﬁ’g Y& &Y EE%F“F’&F% S e Tead f’f"er]&’i‘}mate or
grawsipitpat nensllicnigbesd,t glacal fiatedanBgnaSktees and kinds

Oqu%gg%lerl ggé?agﬁd?gﬁ_on1tf C|an|tet8§éqglug|te,glass

bauxit e, *Chr o
Pe€&m2§nthcﬁund:aﬂ@ssstsyatsamﬂ, Hasbrn|3aadandlMMxﬂw$ i20ldfHeate

orrﬁrﬂ§a9§edalln vragge@l%@pgﬁ&t | hhh_ls.l 'JQ{_»@_QE&Q@ aq'fde kinds

| T quid pol ymerization and poly con ensati on resins,
of AYHELGRCS [R5 PREPT Z8EF OFMIESI AE errruspbe@ryted] s, iron,

stééﬂq@&‘@ﬁuﬁﬂﬂdﬂ“@&h&ﬁﬁdgﬂnwo&@séﬁg%ﬂh Qt £EnﬁuQ% uﬁfgb uses the

| .ude: resins, unsaturate gest er resi ns,
PP chE’é?%%rypEP‘ﬁﬁl@tlﬁaﬁédr &8PhE, dé fqregh combinggions:

madgresins, EheCpmqeaomds@nsaiu@n A&SInis el haialaﬁyad@a Ltﬁﬂ.@l)mlte,
be: ani.c resins nol - f or ma] dehyde r.esin .

i e oyl B 7ae CPREFRE A, (BT HE { B enydiom ce

zinqon. neindtdhs meledli neteaatiine: kediinste 3ind clays.

The resins used in the composition of this invention are
liguid polymerization and polycondensation resins, although
polymerization resins are preferred. The kinds of polvmerization
resins that may be used include: SpOxy resins, unsaturated
polyester resins, acrylie resins, polyurethane resing, silicon
resins. The polycondensation resins that may be used can be:

furanic resins, phenol-formaldehyde resins, urea-formaldehyde

" resins and melamine-formaldehyde tri-methylol-melamine amino-

resins.




10

15

20

25

30

DESCRI PTI ON OF THE | NVENTI ON COWVPCSI TI ON OF POLYMERI C
CONCRETE 5 1.0 Background The constant devel opnents
inthe field of civil engineering and the growh of

i ndustrial activity have created a constant demand 10
for materials for the construction industry that do
nore and nore to conply wi t R structural requi renents
and neet demands for stricter working and

envi ronnental environnents. Traditionally, mechanica

force has been th in criterion 15 used when

choosi ng bui|diﬁggﬁgﬁgE2§#¥£3§EFE®E§EE§Eare taller,

while structural elenents are used in w der spaces and

are growing abong il & beMHGHANChRiRkoNt and size

of cross sectrTomrs—ot rodttes—m—strtcttotal el ement s.

20 Technol ogi cal devel opnents in the cal cul ati on and

design of structures, as well as the devel opnent of

new materials, have nade it possible to increase the
1.9 oaBagkgraerdy in bridges and structures: highway and

rail way bridges currently used by conventiona

trans ortatl n nmeans have been mdified in sone cases

o GinerERse rhErt §i5ad %%ﬁé(‘fﬂyen%nteﬁrmg and

thé fg&&ﬁrthncﬁ:ﬂ’ aaae§trﬂae| m@tﬂaltgl yafwe:rte@tédl% appit0at demand

rei nf ed gre a apaci t
£of el BT o8, Bt Crapet pra bEReShy o, SRTRTS, Bag o
to calyipds) widitt soutctalrber rengritrkeentd gindaheast ﬂamamrise famd,

itdehe, 5888 ,0 dges,, E@ e of
St ﬁéﬁ reS|s$gn%gP% vgg%gﬁhgéhceneﬁF %QH?z 350 kg/cn?)
in prefabricated el enents and the aforenentioned

ﬁ%&iw&ﬁd d§t eRlchafti cAS raré& st nOEL the AR fdgabloh
npl emented in the General Regul ations of Construction

userdo PORBXTRAFSERY Puigdieg Mater b5 c SEraridregppr ¢ @1t 6T
whiOleh @ E r&@i Sl Ce %@ 8 s Odr Maxk80in asdet &B8%sSitachur glowing

aleng with a reduction in weight and size of cross sections or

nodules in structural elements.

Technological developments in the calculation and design of

structures, as well as the development of new materials, have made

. it possible to increase the load capacity in bridges and

structures: highway and railway bridges currently used by
conventional transportation means have been modified in some cases

in order to increase their load capacity, with these increases

being mainly due to the application of reinforced steel with a

greater load capacity in the form of steel ropes (pre-tensed or
post -tensed cables) without altering the original structure and
in the case of new large bridges, the use of high~registance

Portland cement (f’c = 350 kg/cm2) in prefabricated elements and

the aforementioned reinforced steel.
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desi gns have changed significantly in the case of tal
and small 5 structures for public or private use
(offices and housing). Tall structures that already
exi sted in 1986 have been subjected to structura
nodi fications and reinforcenents ranging fromthe

| oad capacity of their f oundati ons and increases in
beam 10 columm and sl ab sections to the use of |oad
bearing wal I s made of high-resistance reinforced

concrete d b ac ctures ago heam col um
Hode®t 65Hdde #%n?oéﬁgFﬁﬁéantd‘8{?%ﬁ§?ﬂeﬁn tthe General
RestldnﬂbnseofuﬁﬂnﬂsfudnﬂbhlﬁgrfMHRﬁeS)Ciuﬁ|1Fbﬂéﬂdk3DaBdr1ct, and
de e Level.. 15 truct ures bUI
apgg%%ihave%%ncreaggnc%&ﬁ?l e?gb%y “tHe s € 0#9§§ Sructural
depgrf drevedchaemsld pépnifbicentdf st riot ureak ef eneht ,arvotsmall

st gLnss Hf qu@{@to%r oL Qf ugg' QY ANE, REJ, ‘Eﬁng ywhi | e

sections such as beans and col unms are er and
sl abs between floors are 20 |ighter due to t he use of
steel in a permanent framework (steel slabs) and
tighter and greater dianmeter in steel mesh in

f r apBno %'Eruééhx%E ! t}?a?é %‘% E&?}‘ né«?é%%& 4NCE9 SORCLEL £l S

specified as I'n structures Wth
subieatedf gurs trévm@lom%ﬁ}sqaﬁgomwmdc apinfidggsient sFapdying

frémf@pavédd caphe t4serofndiel @EQﬁ&éﬂioﬁEeéﬂd'1Hcré§§éécgﬂrﬁgam
el enents _.has i ncreased, while the use of nulti-

col1uyY BRAtUECaRTRHI®E BP i FES fominre dPgaring el igompde of
hlgm&esmﬁ@erém@trwatwr@lreeé effRNbsatihd Qadudeaking

wal | s ong oi.nt, reinforcenents each_three
(et PR Rbinh b g o B TGS LAY & CasRghen

thetatuctunal aghbrentutEHmgotostads bark idickeand@nditsi e each
1eg%aneter and size of nmesh used is also being nodified,
t

e 5 specification of concrete has changed to f'c =
240 kg/cnm2, while the nortar used to bind bricks is
stronger with a proportion of 3

New structures built as of 1993 have increased considerably
the use of reinforced steel per meter of structural element, both
in terms of diameter and of kilograms per meter, while sections
such as beams and columns are thicker and slabs between floors are
lighter due to the use of steel in a permanent framework ({(steel
slabs) and tighter and greater diameter in steel mesh in
framework. In all cases high-resistance concrete is specified as

f'c = 350 kg/cm2.

- In structures with up to four levels of housing (Mexican

_Housing Fund, Infonavit), the use of reinforced steel in
. structural elements has increased, while the use of multi-

- perforated annealed brick is fomented in order to use intermediate




10

15

20

25

30

to 1. In all cases, including existing structures,
mechani cal ground studi es ainmed at determ ning
foundation reinforcements are 10 conpul sory.
H gh-resi stance concrete should nmean not just high
resistance to tension with_regard to resistance to
conpression, but also resi Stance to exi sting
envi ronnental agents and water and 15 aggregates used
as well as the working conditions and place of work
or oration of sai Ge of _work. Structure
S e R r o TBRRERA Thul P80 alPaerS o Buct 15 pPot ergint
re@lflfcccazlemaﬂlm | eactandhoee desw:gn glthhechaniredhfsesimehanc deing
att: etdS tgf eggﬁ é%%r %Lf e en%r ﬁ: I‘OOrI‘S agsgrou ghlcker and
nmechani cs The cons ructlon pr ocesses
thaséuﬂﬁﬁ@rtﬁeddawablPftyeiﬁ ugrat oS allscahdinn widisiedsethe

spé&ﬂ@gki&w c%' 'coii'lgﬁeﬁg] Q{QSC Q:Jhaﬁsg‘c!l SE@@% -t 945 hﬁg/a&&ualwhl le
material s and/or nodifying chem cal agents

the gefitervesgd tp5bing ket igestravReed fop PeaPeosen of 3
toproductive processes related to the construction
field that enable the possibility of availability of
the work or prefabricated elenent in as little tine as
posSt Bilé ST Tredbteding gehiiaor strurthuaeer iMgchanidrla

gr&SEr Ets@ids Bgmdd R Getd¥rtihodl tdiggneesh fr@ﬁnforcements are
hi ghl y- speci al i zed ‘aggregates or |oads or chenica
““Wouifters or prior or posterior reprocesses of
supplies or materials or " trengtheners" and t hat

al | stall ation ed fo rial.s
pr elsl\;&hl I£1%Sglslrkﬁ1 “FRi § ar ke Cﬂ} ge useél OESj ql %Hgﬁ ]fESlStance
to cdiranges wishposssnsl ¢o ﬂ&ﬂ;S@QeC©ftqmap@@reﬁ§lancahqﬂ ypd&o or

reél}%rtgﬁ@é n:g) @Qf@glﬂ ehpﬁ:orﬁkﬁf:éprdg%ﬂté oa[hdptvater and

gh resi st ance ort|l and concrete reqw res a
29EIGREPT SRR At opal theowprrinansprd sl opReap gl apsr of

wol@rCOMMHEELLion of said place of work.

Structure deterioration and faults are not only due to
problems of calculation and/or design or mechanical resistance
faults of the materials used or errors in ground mechanics, but
also to the construction processes used and the durability of
materialg and in this case in particular, the chemical resistance
to the actual materials and/or modifying chemical agents

{additives) .

2.0 Objective

The need for low-cost productive processes related to the
construction field that enable the possibility of availability of

the work or prefabricated element in as little time as possible

.creates the demand for a material with a s_hort setting time
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10 to be nade potable or purified, while its
availability at the work site or fabrication and
additional treatnent in the case of steam
"strengt heners” and the return of the duly treated
water as industrial waste should al so be considered.
15 An ideal material can be®described as one that
fulfils one or nore of the follow ng, preferably all
requirenents: It has a high nechanical resi stance and
esi stance to en3|on ressi on can be
Wlé\g?%tbl %h‘éechw?Pﬁufr‘% QYRS i‘g%edofag PRI CEofftfifi Shs
chem@dcmomvat hpitibe serpvisceritondicbrofnsses 6€Guesl Ses
rGe W Lhenmi cal, resi st
or Pl O o P heteaies "3RG Bt Geten. SHonars g <o
deﬁtknnéﬁeébﬁlthacm@WQkﬂmée NWaﬂailimg;ﬂysehi$rmﬂrkptcmn @esused
nglyagsa@g‘ge&agi%ggrgg Q)g,sgmalequal ity of the materials to
be used in the work or plant; that does not use water
as a catalyst; that is ductile; that does not require
further 25 treatnents or reprocesses to accelerate its
avai lability; that can be used in any atnospheric
GBI 0 WEOMILT ONead AL 49CS00L, 1 LAYLLE Lheyuse
“cold joints” in or e strengthéned in a
Pr%ﬁafbﬁ-”éf—@‘ﬁtonpéifl bphofresipimncgi Por iepdnoenasher srayisns a

51iMIGS BamS &adk EPEASICRLSE B JGBeT als SRV Ald FoE08tsS coh.@f)éte
allows the reduction of 30 thicknesses wthout causing

to e petamatapie s pupdfied | Bhksle Hésutrrilapilpfy |ggsghe work
siteeionf oinadasieelamindadnditonil | trd@iefauise thlaecase of steam
" ntlgned r.ei nforced or that
T R O BV R P
industeclal maktanshdlie atlepérdemsicleaieds ful fils one or

more, preferably all of the above requirements. 3.0

Met hodol ogy 10

An ideal material can be described as one that fulfils one or
more of the following, preferably all, requirements: It has a high
mechanical resistance and whose resistance to tension and
compression can be established within a wide range of working
conditions in accordance with the service conditions or regquests
for force with a high chemical resistance and resistance to
inclemency and pollution; that may be modified in accordance with

its use; that provides guarantees regarding the quality of the

- materials to be used in the work or plant; that does not use water

" as a catalyst; that igs ductile; that does not require further

treatments or reprocesses to accelerate its availability; that can
be used in any atmospheric climate or condition; that does not
require the use of “cold joints” in order to be strengthened in a
different period of time, with minimum contractions, whose use
represents a general saving in costs; that allows the reduction of

thicknesses without causing structural risks; that allows the use
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The initial point of the research and devel opnent was
determ ned as obtaining in a | aboratory environnent a
cenentant that is not soluble in water and that can
use its own base product as vehicle or dissolvent. In
this particular case, tests_with 15 several different
nonomers were carried out ad said nonomers are

nol ecul es or conpounds that tend to contain carbon and
have | ow nol ecul ar wei ghts and sinpl e cheni ca

sfructure and ar sysceptible to becone. polyners,
Ofp#%{‘ss irgé?é%ﬁfﬁghﬁf?e? F&éi %%ﬁowlkgllhostt GABTS tf“%r ough
afhednrgrtd omdod nedniwtded heesl awnrovt ecumbes @r BBt atsher
redbditar nol ecul e conpounds. A variety of tests were

therefore carried out with different pol ycondensat i on
and/ or polynerization products of dicarboxylic acids
wi t h di hydroxi de al cohols and drying oils and
et hyl enic 25 insaturation; vinyl chloride, nethyl

tacril.at adi pi ¢, acid, exaneti| endi am ne
SRy TareRhfs, el B e o AL R EREST R 5301 e
depgndeaki ¢laigisd fubily enacimd rotar froeflerabioohol , of the above
rediiftEdls . Mel anine and formal dehyde am no-resins,

urea, phenol, I't 8 paratol uensul phonic acid,

benzensul phonic acid, tri-nethylol- nelamne,

nmet hyl ol - nel am ne, hydroxi fenil benzotriazol,

ol igomeric chloroal kyl phosphate, nethyl dinethyl

3. PhashalSiofpht hal ate steres, sebacats, adipats,
tri sphate, alum nates, 5 silicon oils,
cresol s, xylenols, resorcinol, naphthols,

hidr oxidhenzgse: Behpl ixesaghsh 6ar Baldiepaghdwas
oxi nethyl ene, form ¢ aldehyde, n-butanol,

. y L

At I RES 1B PRFFH N9t Ry? SRECERFIRI GBVIEIYeBRe® SPBRBREIC
thed:i aahlycgkr i@lpywmﬁi bviaf;éﬁ,arﬁytﬂéﬁEHaht L1€e &G:!sdown base product

pirrolidine, ent adi ene_and ci cl ooctatriene, anon
as B PLe G0 SRR B R et e R st oo B e
se\{elrgla@:'aﬁﬂeabhtimgnomérs were carried ocut ag said monomers are
molecules or compounds that tend to contain carbon and have low
molecular weights and simple chemical structures, and are
susceptible to become polymers, plastics, synthetic resins or

elastomers through being combined with their own molecules or

other similar molecule compounds.

A wvariety of tests were therefore carried out with different
polycondensation and/or polymerization products of dicarboxylic
acids with dihydroxide alcohols and drying oils and ethylenic
ingsaturation; wvinyl chloride, methyl metacrilate, adipic ac.id,
hexametilendiamine, ethylene glycols, propylene, diethylene,
dipropylene, '~ phthalic acid, adipic acid, furfuryl alcochol,

furfural, .melami_ne and formaldehyde amino-resins, urea, phencl,
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the raw materials for each one of the above was
deternmined, both wth regard to original or virgin
raw material as with recycled naterials. Thernofixed
pl astics (packaging, lighters, disposable 15 razors,
trash bags, soda bottles, packaging, etc.) and sone
derivates of adipic acid refresent a considerable

vol une of non- industrial waste and are

non- bi odegr adabl e. The above materials, having been
cleaned and m.lled, were 20 used in 30. O(Per cent aof

PRFRES TABPREAITUN ofCihe MeAIZAPRYtIOPAPy| aoid,  triomethylol-
mepahicoNdetigl o Dihell @fi e th}dirﬁaﬁb@fm%lehﬁot&@adiilw b gomeric

chgg;gg{ Egng %ﬁﬁé Q?L?y?géiil &%ya' SOP [ﬁ% ggthaphthalate

stdr¢an|rﬁyhagetw an@ﬂxﬂaenlcatk@cnespﬂoceBS$Hnyteuntalumﬁnates,
hi gy, polyner resyl g fr em chion 2

st presence o heé%%ghggthe}§H%§ Qts se 8%§Q11' E%bﬁ% ols

hl@llif@ﬂbleéﬁgm colehinghig: Bcidr e@@ﬁh%lph@@pﬁap@m@h@b@m negrmic

aﬂéﬂdfaer el Bua1Modbi dedhrodyhi 119 tnté%hpié}&estmm&b styrene
OX|phenbeenzotr|azoIs and chl oroal kyl ol i goner,

m%?f'&fgph at-ashid cndy RyPeldilr Ehy Py amse phist e s2cig. pherolidine,
pepfadeat ol aibesboRuld-he Ghassiddegsas an ethyl enical
i nsaturation orthophtalic phosphate that is conpatible
with wunsaturated isophtalic resins. 5 A nunber of
absorption tests were carried out with the determ ned
resin using different rocky aggregates in non-netallic
HrBRr ahs, résmttaebtsc tﬁ@dl%&%ﬁb@yf LOSIS, t&@aasamablhty of

desert sand, ceous earth, potassic and sodic
the of 5“%115 c3l FLs °far’h?e PV &35 Seharaifnd, both
wltmat:&rgaali and oaigmam tohr Ghifrfrem emw Jzﬁ)ammm nas i NS decyeled
e Mﬁth ne als, ..
madilliph 1° AROVETOLET RS el NlBhAE TOBERLS digugsavle

razmst er tigrsh rb@gﬂ;l abb@a nmteiesucha@sagsmgel aficay. e some
deﬁf%%%EESonééﬁﬂM%da@?&e£QB£5§énEh§ gbﬁéf&%rgﬁlér@%fﬁﬁgvageﬁon—

the Instituto de Ingenieria d Uni versi d
1an§§Féﬁ%”wqg@pG@Rﬁn§reenon—blodegradable

The above materials, having been cleaned and milled, were
used in 30.0 per cent of the fabrication of the new alkidic-style
polycondensation resin of dicarborxylic acids with dihydroxide

alcohols, and it was established that using the original styrene

| monomer solvent as a diluting agent and chemically reprocessing

until a high polymer resulting from a chemical reaction in
presence of heat and the catalysts sebecat, adipat, dietilenglicol

and tricresylic phosphate is obtained. This resin was meodified

'durlng the process with hydr0x1pheny1benzotrlazols and chloroalkyl

'ollgomer phosphates and methyl dimethyl phosphates.
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Mexi co (National Autononmous University of Mexico
Engi neering Institute) in order to provide scientific
validation of the results by virtue of the need to
establish the corresponding standards. 20 Using the
results of different tests, a conmm tnment was
established with the Institdto Tecnol 6gico y de
Est udi os Superiores de Mnterrey, Canpus Atizapan
Estado de Mexico (Atizapan Mexico State Canmpus of the
Instjtute of Technol nd, 25 Hi h r Studi es of
VD FBE HEPRSTT, RAGPST ot deb s EHaL Eifrop i A Brkeical
insaanmndﬁ ortBopUtdl idephgspleftet bigatEXpetdnpmitibla with
un cuo]_,r‘,:1 ce ng 1Lpeel\latl onal Aut ononmous University of
XI'CO I'ns thu e of Engl neering, 500 exanples of 15.0
by 30.0 cm 5 cylinders nade of Polyneric Concrete
wer e el aborated, 50 of which included |inmestone gravel
and gray sand, raw and w thout granul oneters 50
exa of h sane, mater asvvlth r.anul o er.s
si m‘mljl}slurms'O ?%oagbesoﬁgtloo *fH2 S ab5FEt on D rr%t‘fand
detceamsned Jsé.‘alelxaﬁmgesil\ﬁfeterbasabky cugreyeles fawantetallic
mifLLQUt Qrpch%‘cﬁi?ué L6htic 30p8XAMLESid, Nalhg 52
materi al ranufoneters simlar to'those used in
digtrmagkapdreaagitbn Hﬁtapéw | aned so@bmeisl ds O sex phptass ol glpss

an@nglesite Of auel s AU nAraYi-520da 413 Ach aMekboid:
ranul ometers; 50 exanples with the sanme naterials

ot oR t gps i Birbtidtes RBPYR MREST bRt hFdER gL mHeerals,

1n@|Lﬁhﬁ§-a}§iﬁlteOfaé3Ql’eiltLaﬁQ nbn -6 888 riadS0 £ %a8Pé a6 tWet-hor
ol s_Lab rave nd basal ti sand raw and w t hout
gt ﬁ’ §F§ é‘ia%befeels fh the same materials

wi th granul oneters simlar to those used in the
el aboration of Portland cenent; 50 exanples with
tezontl e gr aveI and gray sand raw w t hout

ar aul ometers and, 50, examples wLh Lhe sane materigls. .

the Instltuto de Ingenieria de la Universidad Nacional Autdnoma de

México (Naticnal Autonomous University of Mexico Engineering

Institute) in order to provide scientific wvalidation of the
results by virtue of the need to establish the corresponding

standards.

Using the results of different tests, a commitment was

established with the Instituto Tecnolégico vy de Estudios

‘Superiores de Monterrey, Campus Atizapdn Estado de México

(Atizapdn Mexico State Campus of the Institute of Technology and

Higher Studies of Monterrey) in order to develop the .

~aforementioned standards.
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20 granul oneters simlar to those used in the
el aboration of Portland cenent. The above exanpl es
were used to determ ne the resistance to conpression,
el asticity nodule, resistance to tension (Brazilian
25 test), plastic dripping or Creep frane, absorption,
chenical resistance, electrital conductivity,
dielectric resistance, resistance to flane,
determ nati on of Barcol hardness, resistance to
" gbra3|pn accelerated i ncl emency, freezing and
nce to corrugated and snooth
iron tests, resi stance 30 to post -t ensed and
pre- teyseg and re% st.an etto uttkn force in fg
P o RS aRRe ko AR e Sosty b aitane s e a6 2
Mepycd Gndt i fzeafsEnEneenhae, 500 skdrplandeSilbed grnavel.o cn
oy ML U5 2% 1 B0A L ROUL o QML QTR 88 AR, VEd el i cn
sanme materials granu oneters b
ingheded Ainertonkayoretl] endmfraQOﬁamchndawear@wmtn@Jt Wi t h

graﬁmtegees 9158V 8kardNd <06 AV 1RARGL M [RQL] - 1GF GRUL OMBL er's;
10 with the same materials with granul oneters S|n1lar

ITIYIORGE R SEFL LT thfe thet et b rihef cPharpaher &fnmBRTEland

celdhtd b Lasahbs crhavelapnd gray=1,Safd aMat Bithout
simlar to those used in the e| aborati on

nul onet er
gr%dﬁ FepgT Y éﬁd@ THERE hd* foewWae Patonale Htidvel and
grgnayms aec andllqy=amuhnﬁeﬁ(ﬂeedsiﬂnﬂharelabo&EGS@hlﬂeedortnand
e n Por The a
ceﬁ&% }Sgs%{\ﬁ% h(Qus"gcs: 1—lt %m(&:arr Vﬁ han‘%eqsrag i%ng raw and
%hﬂU¢eSanu%Omgt¢Iﬁ:téﬁsetnmpMeEhWiﬂnetbeaﬁnméreetgrlals with
grabRRREt&d s 14y rds hode h@edwﬁgleoggbt&ﬁk{ml g%&_»tland

In accordance wth the above res ousan
cenqniht eheemples (iE thabasaphiggotrvah prd desadhic sapdl faw and

withR tCeAduTRhe A} Gl éﬂn@:legowi@ﬁﬂﬁécééﬂeeﬂat@ﬂl%gs with

aIC|un1carbonate and potassic silicate as . |oads_or
gr %ﬂiipga FSs simllar to those used in the elaboration of Portland

cement; 50 examples with tezontle gravel and gray sand raw without
granulometers and 50 examples with the same materials and with
granulometers similar to those used in the elaboration of Portland

cement.

The above examples were used to determine the resistance to
compression, elasticity module, resistance tc tension (Brazilian
test), plastic dripping or Creep frame, absorption, chemical

resistance, electrical conductivity, dielectric resistance,

resistance to flame, determination of Barcol hardness, resistance

to abrasion, accelerated inclemency, freezing and defrosting

_tests, adherence to corrugated and smooth iron tests, resistance

to post-tensed and pre-tensed and resistance to cutting force in a

rigid frame.
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Several test walls were constructed in the | aboratory

of the National Autononobus University of Mexico

Engi neering Institute 25 using the aforenenti oned

bricks, along with a 2.92 by 2.54 neter wall wth

partition walls made of Portland cenent and joints

with 1.0 cmgrooves. The nbrtar used was el aborated

with Portland cenent and a proportion of 1:1/2:4 of

Portl and cenent, cal and gray sand respectively was

determned. ',, 12 The aforenentioned wall was

subjected to cyclical cutting forces, the results of

whi ch denonstrate that the bricks possess a great

I eShStARCRApE SnGAMRLESR QBovd RktkhesSaBE thy 8626 dah®eans

above tests were carried out, the adherence of
YeRRINFEY i Y COEr BE TG hEFATEh et P GHY SORE rEtEthhs
gr&ﬁn&mﬁtaﬁd 18Swiveh | thas sdhe rhestuflat woth efrahal deneds

%_ Ig concrete af er c acklnog1 fr c%gre or

SHPHET 8t PSS £0°F i br88rS PSP 1ot At t heF BBy ST 68t s, !
w1tﬂnﬂ$menemnﬂ'akasezeaﬂ@eanay saoﬁuwwtqootngranmdesewﬁﬂse 10 with
th& LR, éﬁg wPJh é?h fRe.solder ed. Rl 2QYE RLAGESS the

was y ste d connected to then pour
elmr_\?ﬁépm @@ﬁ@ﬁb@@ Wﬁmﬁnta A8siEthaesabfic ggawel] 800 gray

sakhQRB.- gﬂarﬁutleﬁeéérssggﬂpﬁaﬂ@m{& hgeé().md%fl@de}ﬂlb@g&l@ﬂ.on
process was not nodified and Polyner|c Concrete with

of (Rprtdand JeEent At d 0t bildb FerensioArwirl PeuFey, SPRY 13

grdhilofle€XaMRlifi 1 He ol apse: sekdefd RGePERARSSLIES of Portland
carried out along with the installation of stee

ceBitnectors in order to the pour Polymeric Concrete
with the sane resistance to 20 conpression. As in the
case of the wall described above, the three
af orenenti oned exanpl es were subjected to cyclica
cuttlnggforce | pads, and re%|stered failures at 84,

87r§ﬁﬂ %V?(ﬁﬁ?mgﬁe$gF%FaPse o carry out the tests

corresponding to tension with the beam freely supported two-thirds

of the way along their length.

In accordance with the above results, a thousand lightened
7.0 by 14.0 by 28.0 cm bricks and a wall one centimeter thick were
manufactured using calcium carbonate and potassic silicate as

loads or aggregates.

Several test walls were constructed in the laboratory of the
National Autonomous University of Mexico Engineering Institute

using the aforementioned bricks, along with a 2.92 by 2.54 meter

" wall with partition walls made of Portland cement and joints with
1.0 com grooves. The mortar used was elaborated with Portland
‘cement and a proportion of 1:1/2:4 of Portland cement, cal and

gray sand respectively was determined.
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25 |l oad respectively at the joint of Polyneric
Concrete with the Portland concrete, with the fina
exanpl e reporting a nunber of fractures and
crunbling, while the Polyneric Concrete registered
fissures caused by the steel flexion force. 13 The
Pol ynmeric Concrete used in the above test corresponds
to the formulation determ ned with basaltic gravel and
gray sand wth granul oneters. The aforenenti oned
tests were supervised by 5 personnel fromthe
Nat i onal Aut ononbus University of Mexico Institute of
Engi neering. In order to devel op the adherence tests
afhet herBedneiet bted CRATT et@st osgedesed tBordéfdandal cutting

o E8Hr o6, PH1OL 250D W50, DUTIE I Rdard MgeFes possess o

gr&ﬂtyﬁenstmﬁnnmbeéaqaﬂdsbasalt|c gravel and gray sand
wer e el aborated w thout granuloneters for a nom na
resi stance to conpression of f'c = 1200 kg/cnR. The
cylinders were cut in half at an angle of 452 fifteen
days after being cast, and the twel ve hal ves were
pltacec l&anen tiedealdd CtHS. Qbove30cdtemueyki rderieubels, the

adO&l “h'%hpéﬁ'ﬁé§§8r of PoEtIan%_cogC£ tﬁan§58ﬂﬁﬂfte was

erence o] oricret
nom nal T esi stance fo conpression of f
deymmnipedr edis awelllt hen suils ecesdbreoien stOéarﬂnEIrmiedem r@rtland
coliReessef r cggy;gugour&a@emeg hen 15enb;4a hhe National
Aut ononmous  University of Mexico Tnstitute of
Engi neering to be assessed. 20 In order to performthe
inverse test, nine 15.0 x 30.0 cm cylinders were cast
with Portland concrete with a noninal resi stance to

GQMRL&SSi QN b £f 1.6 ae3§905g/ {g%r e eee Gyl PORrS , WBLE, -

subj ected to steam eni ng t hours an
colfymt gleYingay9des Marer chratedgutini rPnIfFaICff athigh ahgl eodflered

plAR2. plBeedd M RS VeES npl aced |aﬁdn%tvﬁxllédt‘éd15o tRen pour
30.0,cm nmoul ds on which Polynmeric Concrete with a

POIYBRE hAl CTEER alt'd! o TEBMPTESS 8A BfC = 1602 (2. Tn the

second example the scldered plagque process was not modified and
Polymeric Concrete with the same resistance to compression was
poured. In the third example the plague soldering process was
carried out along with the installation of steel commectors 1in
order to the pour Polymeric Concrete with the same resistance to

compression.

As 1in the case of the wall described above, the three
aforementioned examples were subjected to cyclical cutting force
loads, and registered faillures at 84, 87 and 96 tons of lateral

load respectively at the Joint of Polymeric Concrete with the

Portland concrete, with the final example reporting a number of

fractures and crumbling, while the Polymeric Concrete registered

fissures caused by the steel flexion force.




10

156

20

25

kg/ cnm2 was cast. These cylinders were not subjected to
any kind of steam hardening process, and were then
sent to the National 14 Autononous University of
Mexico Institute of Engineering for assessnent. In
all cases the typical failure exists at the part cast
with Portland concrete whith is transnitted to the
area cast with 5 Polymeric Concrete, with no

di spl acenent caused by | ack of adherence being shown
bet ween the two concretes at the point of union. The
report issued by the National Autononous University of
Mexi co Institute of Engi neering concludes that the
tryHe cxaﬂymsﬂrmr@ﬁﬁ:iraeefaisédlrﬂl | Shd Ndddval lkgsgeseraisgdnds to

ra | oncrete an e .
enp MU e b U SRR i ERRARS efave b grag syt it
gramel dgeneral [Tﬁaunafbaémﬁnﬁioﬁe@erEésdﬂ glway s Gﬁpeﬁﬂieed by

Lry S d Iransp .
pebb ] Y efin AT TRRE AMPnob8EP B oeifl, e weico
Inﬁhﬁuﬁacpﬁﬂﬁw1mpﬁhnﬁblynerlc Concrete with a nonlna

resi stance to conpression of f' ¢ = 1200 15 kg/cnR.

This structural elenent was instrunented w th gauges

to measure its deformations and recuperation wth
cyclical punctual |oads for which three hydraulic
jTacksrdsacho wideheborwaphei taghefer5G0 tegms pf ovhdedPddymeric

cOﬁ&eet@f cererﬁ%%w&fdpm&gg&%snwts usgd Po;f@fdn%t raa,%wg@é to

el enent was manuf act ure on Decenber 21
Pobymergsuf ehGetent $iadds - Vas %ﬁo?‘éocktlﬁpéérﬁhéf@ld@ ahPe?lymerlc

Corhﬁkﬁ@ ab@Hasaldi St@elet! ath 100RESsMd R34 c1RLB1L €A €M thout
used i nstead of the 36 indjicated in _

cables were )
S HO R el Sfect f PRBPINS GESAHE MohiSFRySsPn of £ =
12@%Cﬁ?@ﬁﬂ ZQhe19&&J@thhFarﬂaﬁﬂﬁﬂhﬂguﬂﬁﬁ%tO%ﬁléﬁgh@UbB 45¢

irst 1 ton.test | oa p t he
flllztfelnocai[ed at. %elf"ﬁl B ofangagh?e%é‘?lﬁ’eoyi éj aced
in frgrtadlperisod @f30faaum tplimgler dusu Iy mhexﬂwﬂ;cheatMMxture of
Poxdcg_ gﬁ”@éﬂ&%@ev\ﬁﬁe an%gﬁﬂﬁﬁd reg\g]%{%nctehgol&ﬁrgrggs{ghe gf ffe =

acks was cance a punctua oad ul val ent
35 kg/cm2 was poured, and then subjected to a steam hardening

process for four hours and then sent to the National Autonomous

University of Mexico Institute of Engineering to be assessed.

In order to perform the inverse test, nine 15.0 x 30.0 com
cylinders were cast with Portland concrete with a nominal
ﬁ:_esistance to compression of f’¢ = 350 kg/cmZ2. These cylinders
were subjected to steam hardening for eight hours and fifteen days

later were cut in half at an angle of 452. The 18 halves were

- placed in metallic 15.0 x 30.0 com moulds on which Polymeric

Concrete with a nominal resistance to compression of f'c = 1200
kg/cm2 was cast. These cylinders were not subjected to any kind of

steam hardening process, and were then sent to the Natiomal
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150 tons was applied to the center of the elenent for
a period of four hours, with the deformations and
recovery of the canber being 30 nmeasured until the
original position, which was obtained three mnutes
after the load was cancelled. 15 Six 15.0 x 30.0 cm
cylinders nade of Pol ynericlConcrete were al so
manuf actured for the aforenenti oned governnent office,
in this case boulders and river sand were used as
rocky ag tes The cyl.inders were sent to . the
AUEQR B4 %‘?JS’EFB?%‘{eOSf fRi cASS8SSHp6Ft Bervreeye  for
asgkabemhat ori es) of the aforenentioned office to be
assessed. The resistance to conpressi on and ot her

characteristics of .t rimul atj on have not bhee
a%t eﬁaﬁn' ﬁ%ﬁe%s&bef WRES? rrEal &"rev\f””ﬁtﬁg atgERpi R T ﬁ:é“t with
Pofaldndt hcainctrhEet edt ciradhi neahasittcedapaci the 0Ohredb00ast with
ns.. .Th relim nary anal yses. of the center, estinat
Pogﬁe%dcr eg?rgct ance t'o }élon'pr escglsg%a%e Wgenceﬂ'1 %560 é%dnlaac‘ﬁ of
adde5oQek getn®. sl Resubers Thve mivemopatetsssiast dree pofint of

unPOl Y AL eegmc rekGed %JT%E NQQE&%%S hM@orﬁ%GE SUMkrér@% 24 of
envi ronnment 1s excellent and, 1f S required, may

Mefl f ifedt by tany °§pe€1F9‘31D@eW§k \Morlﬁb‘efieSaf feeti n‘éjﬂe i ttgfplcal

combtGisRah ehanaet 8kl $hi €841 IPHYShEAL ca CHEMGALt e hydraulic
MECHANI CAL PROPERTI ES COWPARATI VE OF POLYMERI C

CORPIGERETE THSPORTAND ERNGRETES RHHPSE e FPRETES Uni t
Pol ymeric Portland Density Kg / cubic m 1200 - 2000
220Q equddOOoy Limeatereonl I 8¢tdidrkbe har d@élﬂélgtl%l—ﬁggs?aays of
OH%O.O.S - g.% eS|stance t o, conpr essi on
eng B3y oBhemian s hgt Hb| CREE o 11 Shithiiab kg Lone
AAGHTOQUEr eigima 11905-m&80 b4iit Ies Reshsianeedt oitlersilgheric
Concrete with a nominal resistance to compression of f'e¢ = 1200
kg/cm2. This structural element was instrumented with gauges to
measure its deformations and recuperation with cyclical punctual
loads for which three hydraulic jacks, each with a capacity of 500

tons provided by the aforementioned Institute were used.

The structural element was manufactured on December 21, 1991,
and the mould or intrados was removed three hours after being

cast. 14 steel clad ropes with %" pre-tensed steel cables were

used instead of the 36 indicated in the normal specifications of

the Ministry. On December 22, 1991, with a hardening time of 14
hours, the first 100-ton test load was applied with the jacks

‘located at two-thirds of the length of the element for a period of

four hours, during which time the deformations were measured. When

the load on the jacks was cancelled, a punctual load eguivalent to
150 tons was applied to the center of the element for a period of

four hours, with the deformations and recovery of the camber being

measured until the original position, which was obtained three

minutes after the load was cancelled.
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** Kg. square cm 120 - 160 max. 20 / Elasticity
nodul e Square root of f'c 10000 - 15000 7000 -10000 16
Fi nal conpression force %12 2 - 3.5 Lineal portion
of the deformation curve Kg. / cm square 0.6 - 0.75
0.1 - 0.3 Abrasion (Boehne disc) cm 0.10 - 0.35 2.0
- 8.0 Specific dripping (cghpression) 10 Mpa. 35 -180
45 - 300 Adherence to steel (cutting) Kg. / cm 80 -
180 15 - 17 Thermal expansion proportion (lineal) 10

/ K60 - 9. 0.5 - 12. Fi nal rking tenperature

G e e ilgP a8 TEBGi g aats o0t Fogge v, Gyicrets were
alabsopptfonunediglfbr0.thd -afBr&iahtiondd - g@GefhmeResicstanee in

1 Sj * &k cellent Poor Resistance to acids
e} @ L Mudllers and [(vef Madd Glore HRLPI AN i0ckE Bpitares.
Thay ey dgelerAv ackabieit ytat tiraxdamgoal otk Ddapsa s 76 1Bedhnical

Su% 01Q: S%@vpcés Fﬂ%HBé’PAtoQEe&Fereftthamlé&éné”i&ea éf)_gice to be
6.0 Loss of weight due to

assessed. The resistance to compression and other characteristics
of this formulation have not been determined as of the time of
writing, despite the fact that the test machine has a capacity of
500 tons. The preliminary analyses of the center esgstimate a

resistance to compression between 4,000 and 4,500 kg/cm2.

5.0 Results

The chemical resistance of Polymeric Concrete to most
aggressive agents 1in the enviromment is excellent and, if
required, may be modified by any specific work without affecting

its original characteristics.

PHYSICAL - CHEMICAI: — MECHANICAI. PROPERTIES
COMPARATIVE OF POLYMERIC CONCRETE TO PORTLAND CONCRETE

Characteristics ' Unit Polymeric Portland
Density Kg / cubic m. 1200 — 2000 2300 - 2400
- Lineal contraction in
hardening % 0.03 - 0.10 0.5 - 2.3
Resistance to | '
compfession Kg. / square cm. 1200 - 3800 140 - 400
_ Resistance to flexion * Rg. / square cm. 190 - 280 14 - 16

~ Resistance to tension

*E Kg / square cm. 120 - 160 max. 20

-Elasticity module Sguare root o.f f'e 10000 - 15000 7000 -10000




freezing and unfreezing (from- 40.0 to + 60 C) 1000
cycle test %weight loss 0.01 23.0 - 29.0 * beam
freely supported at 2/3 of length 17 ** "Brazilian"
tension test Tests carried out in the National
Aut ononobus University of Mexico Institute of
Engi neering M xtures nmade ulﬁ of aggregates from
netropolitan area of Mexico City Percentage of resin
used 15.0 % in Polyneric Concrete 520.0 kg. of
Portland cement per cubic nmeter of Portland Concrete
F1pEr FROPRATTON F8TSFOLUME) % (WEI GHT)  Saturated sodi um
phosphate 0.63 0.9 5.0 % s¢di um phagphate 0.6 @.3%.5
.10.0 % sodi um Ehosphat e 0.6 0.35 Saturated anmoni um
LiAPRt &Pet8025 5083 5.0 % amonium nitrate 0.16 0. 34
deSatnatabadotifer i ¢ nitgxat e . 25839 0.6at ur.aced oupr+ @.3
Ab(:hl.ori (ge .28 0.17 5.0 %cupric chloride 0.04 0.01
567 0"% Eﬁ%ﬁ'l"?uflf"%c’aci d 0.56 1.2 5.0 % sul phuric acid
0.18 0.37 Concentrated chhorohydriociact @.053120079 8.0
s géiof.%) &hl or.%h dric acid 0.12 0.28 Concentrated acetic
PREd “0T5P: 20. 0 % amoni um hydroxi de 0.28 0.54
(c@aingsaied) sodi um hydr oxirderfd.16 0. 43 -180 45 - 300

Adherence to steel

(cutting) ' Kg. / cm. 80 - 180 15 - 17
Thermal expansion _

proportion (lineal} 10 / K 6.0 ~ 9.5 10.5 - 12.5
Final working

temperature Degrees centigrade 1280 - 1832 220 - 250
Water absorption % weight 0.01 - 0.014 16.0 - 26.0

Regilstance to corrosion

* ok ok Excellent Poor
Regigtance to acids

*okk Excellent Poor
Registance to alkalis

| * ok ok Excellent Average
Availability at maximum
icad Days 0.75 14.0 - 28.0
96.0 -

Removal of centering Hours 3.0 - 4.5 336.0
Loss of weight due to
.freezing and unfreezing
(from - 40.0 to + 60
°C) 1000 cycle test % weight loss 0.01 ' 23.0 - 29.0

* beam freely supported

at 2/3 of length



Saturated lactic acid 0.1 0.14 Carbon tetrachloride
0.5 0.93 Benzene 0.41 0.88 Nova gasoline 0 0 18
Et hylic al cohol 0.43 0.48 Saline chanber 72.0 hrs. 0
0 Water absorption 0.13 0 Perneability in water
colum O O The tinme required to obtain the optinmum
avai |l abl e service of any dQVeIopnent wi th Polyneric
Concrete is normally no greater than eight hours,
whi ch allows the renoval of nolding or intrados after
three hours or |less time if permtted by working
**comditaitofR. S¥h?ee hours after casting, Polyneric
te€oncrete has 70 per cent of its nom nal working
resistance, while its plastic dripping (Creep mark)
in the sane period of time is 80.0 per cent, with the
Tef E$BdaRrNgd REILC ent @@enBel g1 PAeVtadul Niauwghouty idFSMexico
I wos ki ng gifeh which is estimated to be an average of
" ogrEals F19 880 Fance 10 with the tests carried out
Mikyuddzembad ipnak Aldreser®lTruni velrSbbyitf aMeXiOMexico
C.%gstitute of Engi neering. The maxi num desi gn | oad nay
appl i ed eight hours after casting. Unlike Portland
Peconitagbeof Rekynbrded Ooncrete Bagsendt qserwater as a

| yst _or hydrati on agent,. and _does not require
52§ i 46 Mo R G E MRaPerch RoRRyGr CPogrete
el aboration processes neans that the probable Iife of
the produ [ S| bj ect to the rtiog Hﬁﬁ%
and/ or purs‘%?%/ﬁ%'g'g‘%%oéyv\ater. Aft er WQ?' eni ng, HT)
Pol ynmeric Concrete has a maxi num absorption of 0.012
er .cent aof ter. 20 The cl eargest advantag f
Sa%oﬁa)?rerér?%&&nn%roe e7S its wide rog'nﬁée of appﬁl‘%ati ons,
5.0% kedamotpherphstet he possi bility.agf produci ng.z®

10.0 % sodium phosphate 0.6 0.35
Saturated ammonium nitrate 0.25 0.91
5.0 % ammonium nitrate 0.16 0.34
Saturated cupric nitrate 0.25 0.39
Saturated cupric chloride 0.28 0.17
5.0 % cupric chloride 0.04 0.01
50.0 % sulphuric acid 0.56 1.2
5.0 % sulphuric acid 0.18 0.37
Concentrated chlorchydric acid 0.31 c.79
5.0 % chlorohydric acid _ 0.12 0.28
Concentrated acetic acid 0.31 0.4
. 20.0 % ammonium hydroxide 0.28 0.54
' Saturated sodium hydroxide 0.16 0.43
Saturated lactic acid 0.1 .0.14
Carbon tetrachloride 0.5 0.93
Eenzene 0.41 - 0.88
Nova gasoline 0 -0
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construction material with its own controll able
speci al design properties. 19 Understanding the
nature of Polyneric Concrete is the best way to
prepare it rationally and nmake its m xture designs and
characteristics nore effecthge This allows us to
understand the main proble of the material and its
engi neering and its 5 conparison with other conpounds,
in particular with conventional Portland concrete.
SIC | -chem cal properties_of conventlona
Etﬁ%f $§% ncrete andpltg reIath%ﬁy | ow codt *frake it

Sadimé deahbeoOvet pugtd.on material for many applgi cations,
despiite its many limtations, 10 incl uding |ts | ow

WaleEi A PRRRE YD corrosion, high pePrEability, ‘fractures

reeadaRdiby fo e;azaaﬁg;olainkal | -aggregate reactivity,
lixiviation in presence of carbonated water, crunbling

due to heat, |low resistance to tension, |ack of
d!electric resistance, | ack of isplation resi st ance,
hitgh ﬂmﬁuﬁra@ﬁiﬁddng:occt&ﬁ:aﬁ_@r tldd &PSintthaRG8ildble service of

sion gre er than,400 kg/cn?, use of potable
ar%agg‘?? Rbutb ggﬂ]ﬁ%‘?rlﬁcuc&ggr?%n}% NPFEYY g8e GrEater

thewntirgblk| Bdursgr ahutonetletsr en&we%@gaegat e&muh@ow ieados
afgére%%ggg hour!sl gre le%lés%%(mﬁ :Lf %g]}n? trt‘{g&%}lgawlok 1nq cohdltlons

m caceous, reacti'vVé a ul"pnur
m neral s (plrltes) etc. 20 Pol ymeric Concrete is a

Miree | Bdums tdftar hcgdeimgsi $banee ilco Coaapstes Hasn 7an¢ber cent

of V"‘lg‘s‘h n%ﬁﬁﬂig)le lenl eq‘ %%%ﬁggéeng :thehe asgg%f%%tlgs dribping
granu oneters ed. e résistance onpreSS|oﬁ
(Cxfert Rpskdfe £hal says ngrxcaﬂmoéndem tlisc 89 r Qe ewt,houtth the

reﬁﬁ@ﬁbOBEE@JrDtaQdeeﬂ{ga)i)x%%Qe&“ hﬁh:o%gﬁ%& MR BEARILL! QQfe

dust (passes 100 nesh) .0 per cent is
w ’r&j'/ crip, ek 1parsfe thate Mk %@éﬁ%s@ifgﬁ@@i YEATs hig Secsrdance
witld aksas sd:andar duf esy stranaetibes1 thg Bbabey aldi9lrsity

ranul oneters simlar to those
of CHe:»uco ?ns%ntg utJ Eng:Eneer:Lng The maximum design load may be

applied eight hours after casting.

Unlike Portland concrete, Polymeric Concrete does not use water
as a catalyst or dehydration agent, and does not reguire steam
“hardening”. Not using water in any of its elaboration processes
means that the probable life of the product is not subject to the

proportion used and/or purity of the water. After hardening,

Polymeric Concrete has a maximum absorption of 0.012 per cent of

water.

The clearest advantage of Polymeric Concrete is its wide range
of applications, while another is the possibility of producing a
construction material with its own controllable special design

properties.
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used with Portland cenent are applied to obtain the
sane material (gray sand nortars), so reducing the
percentage of dust to 8.0 per 30 cent, giving an
average resistance to conpression of up to 1100

kg/ cn2. The aggregates to b@ used can be pomtic,
andesitic, 20 basaltic, aceous, sul phuric sand,
quartz sand sodi c or potassic feldspars,
diatonaceous earth, sea sand, desert sand, tezontle,

dient. f Pol
SrerRyTeTe o8 IHLALr &F1 BHOPESIh TGEER T o nost vy
tonoelipiaed Lnnsatatzmnailgrtimﬂahmakec 1U30|ﬂ;xﬂdne designs and
chQJ;eécCc%Qﬁ sOfmo_.liléeeQE cWsz%h )fﬁll‘é ea‘f’l f&{vgmu6 o é%rﬁsgagg r the

e Weig aggr egates, dependi ng
ma@@néﬂﬁblawbs@ﬁptﬂUh ehéfa@ﬂerﬁs@|c@sofemQMQQWEFEW|at@~ its

c oﬁ@ﬂ%@h ng; t1§ &lﬂ}é%e Q.I:om é(uﬂﬁl ng,p %?@i cﬁh%re %I‘EL BfSconventional
sebecat, poliol adipats, such as 10 dietilenglicol and

Portyiagfes9IcsBsphat e. It does not require water or
Portland cenent. As well as all the above advantages,

Rely ngﬁyglﬁ@ngﬁsﬁl%amas BopdttdBsr st St NGRS LNSIRR t1and
and br eakage an eFast|C|t nodul e that can vary

CO%%Pd?% gté Fﬁjeatﬁéneh’clcﬂ“hrco§ttrf8ﬂ:‘?euﬁél an éﬁ?ﬁﬂe?@rﬁ%‘lﬁl"n
maeérlaacrfoea&aany rwbtgh lidgtidhd, tﬁdi@lﬁﬁl aitds0 Nmdrlie aﬂﬁiuttalt@ans,
p with menory wit | reS|sta ce
inGluBBEY TRES 1o TeaRlRnde "k Coeiiniei c oh i coRehaskini Y-
fraesirst anceused f llarre fregediegest abkabhedgadgatlB00reactivity,
cent de for.two hours and. with_excel.l ent
160GRE RS OO RULBUR.S Ol | UB IS0 SRt L BB R e co
hegft.esemc eegf s pmder got thepsior. | btk off whieghttrid srasdlsapece.,

laM@' gﬁt %Bt‘atﬁ%ﬁeskgbfst%{ncebasﬂl&ﬂ c n%gxgtgfggéﬁrq%gl S8 for
average of 2000 kg/n8. Its chemcal characteristics

resisdangRrifi CoOPRECIReToPTEHS s &Ren $0brkidgide Wi @ potable

wa tRirg et Bowts e ghRi BOr tdaad, cegls;ﬁle_tee\aicth the: Hdvankageled
oflnot alter¥ng t he colorln% of the %nents with the
ITFR - BURST NG O6 1Y t 197 SR t ot G OBF o‘Flb%ééf& EXpostr ifg: dust.

orcggiphbi gltterial, humic, micaceous, reactive alkali, pomitic,

sulphuric minerals (pirites), etc.

Polymeric Concrete i1s a material with a high resistance to
compression and which can be modified depending on the aggregates
and granulometers used. The resistance to compression of this
material using raw andesitic gravel (without granulometer) and
gray sand with a maximum proportion of dust (passes 100 mesh) of

10.0 per cent is 1200 kg/cm2, a value that has been assigned to

" the material as standard resistance.

For the elaboration of mortars, granulometers similar to those
used with Portland cement are applied to cbtain the same material
{(gray sand mortars}), so reducing the percentage of dust to 8.0 per

cent, glving an average resistance to compression of up to 1100

'kg/cmz-_ The aggregates to be used can be pomitic, andesitiec,
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Its availability to be required for a maxi num | oad
capacity is after 8.0 hours of hardening, and the
time can vary from3.0 mnutes (plant processes) to
3.0 hours. In the case of concrete elaborated on
site, the tinme may be slowed or accelerated in 30
accordance with the specifi%’needs of each case. 21
6.0 Definitions and O assification The different
compounds of Polyneric Concrete have been classified

as. follows according to use or appl i cation:
bapat ifer i BLETHRYE e %é]rf’é"l’ff“f PCEYR t hA82 T ersl""81i j godic  or

popaﬁspla:f eftkld¢panddi AfaEonpobyiler e@FtHTONGIRT s&0], Ul elrd sand,
cevater, to fresh Portland cenment to harden it or during
fRe m'xfUfe of the cement. For exanpl e, marble
cenent, tile cenent, etc., see figure 2, page 1/3
Vifiec mafef eas itngrelberst rﬂwt tErbB_;m:Hragr aﬁﬂl@fetfeh&s haii detgdenic
ind rléﬁ:llggn}es]i% FZI’_IOlrS Y I POI‘ %%Qg ra. ege ortl':]hophtallc
Wi th a pol ymer so U%?EIH vvaer ere-thie
acydedches parpemidiosg o8l epentt iwhigh pericentfags @fO 1t5> t3(5 BOper
ceREl gentyof Wb tvolo@ rreag}g@egmesanddgﬁ&qlagr o8 ! ¥,th gtekasral

product is 10 20 per cent of its vo
abpiietiery ﬁ?é?rm%ﬂﬂs%du@péﬂ@e ma g griag|sy rréflaif@emﬁ]geéﬁeﬂﬂaus ed

byCQﬁ,G_EQt GHRE G te t @sﬁe@t eLbBdcdiS %&Q@f}_eda@%ats such as

ai 'é{eCt; ‘1953 or causing to flow by vacuumor gravity a

1 Pl 5oy it SR YADRBARRAEAr ofigHiRGsacies, TEBlige ypter

orlH'ttr&ﬂ_SﬁcﬂG:@&eﬁE har dened or pre-hardened Portl and
concrete. The nost commpn use of this nateri al is in

%ruc ral r e co%"e?ry %foun ations, columms, 20 bea

5dUf aset%e]) d oPRES r & V&\?&F‘?ﬁ NEVPET bt %‘f“&%t%yhas a
hlmmefsyst@iddﬁeophyﬂéﬁai athehredlagaeehanigalelasticity module
th&@%ra?lc%ghzvé]& Csd?zfé hariiq'lened Con %%tg ruS %rfa.hgdlo&llrements

ers pore Sttucture
of dfaChar:@I@wednéggiqu ilpants u‘sqrmglfpiriemhahdea@iitlé’orwﬂ a:rmdymers

Wllgp%fngff m%ﬁgﬁnpesrl%cégﬂgé eg) "éﬂc‘iﬁs? J{lﬁ{%rlngtgleH%tlcs and
pol ymer™ 25 as binding elenment with a percenfage of
al];{]:@tisspe}t%écﬁtxl@pmt¥1%91stance to flame may be establlshed at

1800 degrees centigrade for two hours and with excellent
resistance to freezing and unfreezing without the presence of
fractures or loss of weight. Its volume weight with andesitic or

basaltic aggregates is an average of 2000 kg/m3.

Its chemical characteristics also permit the use of the same

iron oxide base pigments used in Portland concrete with the

" advantage of not altering the coloring of the pigments with the

passing of time or due to prolonged exposure to sunlight.

Its availability to be required for a maximum load capacity is
after 8.0 hours of hardening, and the time can vary from 3.0
minutes (plant processes) to 3.0 hours. In the case of concrete
elaborated on site, the time may be slowed or accelerated in

accordance with the specific needs of each case.
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vol unme weight and with a porosity of 5 to 15 per cent

of its volunme and where the pol yner phase is

sem -constant. Polyneric Concrete (PC: this naterial

is prepared by mxing a diluted polyner in a nonomer

as bi nding or agglutinant agent for 22 the |oads or

aggregates, with its hardenf'ng or polynerization

i nduced by chem cal nethods which can be totally

controlled with regard to tinme and environnent

(marine cast). Polyneric Concrete conpounds differ

Wth regard to the 5 substitution of a polyner by

Portl and Cenent. The function of a nodified polyner,
6.8sDedimhitidss fapdnChatigbtatdomont ent (1iquid or

powder), are not the same, and their fundanental

ffere es are the chem vehi cles and catalysts

as Snelt ﬁgﬁ“%c’euﬁ’i%ﬁ gxo?%&ctemﬁfﬁfﬁr VEndPeen
clelse‘.:fmlreénas cﬂm&ﬂbﬂaladceaaingms ss€ hbraspiDication:

pol ycondensati on with Iiberation of water on hardening

|zat on wi t ho econdar oduct on

Efgorl eﬁllf nC O§lee i guias %Egﬁﬁy EhiSaget f¥§ﬂvﬁrﬁ dfepared by

addggpect polemmerr @ﬁ:emohaném&eoldubagr ans wafet heo presh Portland
ctur | utinan f _Portl

o Tl oo e R B LA BVl 8 semahg T
ex@IRdfenTaEie FSTehe. pgoresirenerdf, ehe- prseﬁménguse 8 teyeel/3

whid&f ﬂé%@ksoéolgﬁé %Qkﬁ%ﬂ%r@ngla§£gﬁ QQrQﬁétyhfa nB@'&&B& tgnant
Concrete where | oaded polynmer to volunme weight

PO¥Qy 85N PRERERIWCPRCEHISS TR8IeRG tHéhom ywlygrut ﬁﬁ%ﬁ*hle in
wattléiedwld\éﬁeh ah@orpasyﬁ%r Ofiso Lils‘édo ﬁs par wieRtin®f dibfent ci)n a
me_an ere the ase i s _continuous.
pe]?ceﬁl a%%nf??u of§ e R gép e§1t dfnc'ék?t GHUBGI Vet o atd the
polprityebé cnappmtti&tt heomghtbheo batreguctdfon tef voheme and
hrodyct_ in t(euryently with polycondensation in

wh Por ?# npdkL o%grgeiés) ﬁasélbsgengcarrl ed out in 25 several

ways as part of the current practice.
Polymeric Injected Concrete (PIC}: this material is prepared by

injecting or causing to flow by vacuum or gravity a catalyzed
polymer or monomer through cracks, pores or Iinterstices of
hardened or pre-hardened Portland concrete. The most common use of
this material is in structural recovery (foundations, columns,
beams, nodules, ete.) and the recovery of walls or slabs by
modifying the physical-chemical-mechanical characteristics of
hardened concrete. See figure 3, page 1/3, which refers to the
pore structure diagram of hardened agglutinant using pre-hardened
Portland Concrete Cement and recovered with a thermostable polymer
as binding element with a percentage of 5 to 15 per cent of the
volume weight and with a porosity of 5 to 15 per cent of its

volume and where the polymer phase is semi-constant.

Polymeric Concrete (PC): this material is prepared by mixing a

diluted polymer in a monomer as binding or agglutinant agent for
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This has defined three kinds of concrete products
derived from the use of nononers and pol yners as
substitute nodifying or agglutinant agents: PCC, PIC
and PC. r5 23 Inprovenents of nechani cal properties
have been registered, incl ugi' ng i ncreased resistance
to conpression and resistante to tension and the

rel ati onship between the two resistances; better

resi stance to water and cold and to chem cal attacks,

n others, are the main, results obtained in .
th%g;leo% fi? SF KEPdeRed™ pott an%ltsco%%l?d.;éflén%nareftohgﬁ%nzatlon
inglered iy cdwedi tdlomsthbés helsi dieernd@rphstaldtyedrohhatl 1IRECwith
regclﬂ%. %dtflge da'ntif gﬂvi\@ome t[.e%%nrgné Oca%tw. de range of

characteristics of Portland cenent of concrete, as

well as with any other agglutinant such as epoxic or

1 lyhentt | cGonkgebmi ccawosnfiphudi tfegenentls. REQEBrdantbe the
sudestniihed 88 2 podasl BRlLieloff dRGL! e PULIR of a

concrete, in particular ofP Its adherence to the sane
mog} Hedofeolmar e rifd Wohciée e farmd #vf soiddcasesenthelldquid or
pof@)gntarer nbi | LR date, UsRE LReMAldiSaanch Y dGakEderBbs are

sanjtary .installations. 15 PIC is described as an ,
EOE nOPRETY SYSUEEEF alP o didftPéystsangs i 181l adarittsgdrdening
exOutelrmPor témitd- a6 QRS edrel CRIT fReefONSHEe LRl aSadibhBealich as

xtrapol at.i on of _the product's .
po Ly ConaR bt teR 1 WA ok RSTPERT™  PopdlPEREs. OBC haffeping  or
pouemrim‘etbna_swia:mgw ansgt cﬁa‘cb_eﬁem Moﬁzhcpf @oneretein®0 See
sidBLEr i al Jphi oh 'Bagcé“aﬁﬂ‘it?%%&? DYDAMNG18 vofer to the
_conbi nati on of many physical -chem Ral “echanical
diggrgper of ddiet Rare arteukbeye tof hpndetiad agyherinpnbdek tRortland

coddidcal 86ndh G OFhLARLIRR0f s BNV, Al nbbhe s afi0reARNIRRRE ang
th$r operties at_a low cost. Al concretes, both those

FPEPFE 19§ EBBVREFOFHEAC otthdiBs Fongl @eroseedf its volume and
thelgrenpsi tated rasyeon esastaty wikde NBYRIAObol @iRraG8d volume

Portl.an . .
WElé%t is g to 35 per cent, with this being the only agglutinant

used with a porosity of 0 to 0.2 per cent of its volume and where

the polymer phase is continuous.

7.0. Conclusions

The general concept of Polymeric Concrete compounds through the
introduction of the product in cement (currently with
polycondensation in Portland concrete) has been carried ocut in

several ways as part of the current practice.

This has defined three kinds of concrete products derived from

the use of monomers and polymers as substitute modifying or

- agglutinant agents: PCC, PIC and PC.
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concrete in the consuner market. Polynmer substitutes
are conpatible in 66 per cent of options and depend
on Portland concrete to denonstrate their
characteristics (PCC and PIC). Polyneric Concrete
(PC) is the only one of the, options anal yzed 24
capabl e of substituting conenti onal Portl and
concrete, and does so with enornous advant ages, both
techni cal and economi cal. See figure 5 page 3/3 5

ro@ex?%)t%grgph%echarﬁ. %?;E?reo%]lértles ave g%e nﬁ?% itered

ol yner nposI tes uns e au
rz,qﬂnlmgn J)nchasq_cB rédo.st4ancd 988, cpmprki8ien 18136‘.(1:eslstance to

cefB{ FRMnd $he r§@&'€io‘?{sm{§eﬂ£‘§$£n ‘theH‘;&gg' feétsrtgﬁgégq better
Concrete, past, resent, futur Concrete
reFﬁ%%Fﬁ@tl%haWat%%sP@ awédCGw@tr%ttpb¢mica¥ Ftaphs. 6among

otdRe 18980, tRP. mlbn- refuid obgil%%ge(ﬂnng%ne%ﬁlg of hardened
I nf ernati onal Congress on Polyners in Concrete,

POBhtRAér SPRYF O O S e T e pp. 4. -

Proceedi ngs, 3rd International Congress on Polyners in

I Goncredsy &&E&ﬁtb’ﬂt&&rﬁﬁiﬂ/ pdOr | ¥8dBand 98¢, dl@@ér with
Phi | ers, Richard E., and

.. 5. - Cady, |
re%ﬂ’dsoﬁﬂ aoav% f?fl%cﬁjér?%@@c RB* Bricdg 8t DBk Si's eRERE ©F
cofleateneas swdlan @rsetvet:h |ntyelonnét ongilutDesitgRuaRdasy epoxic or
trugtion 6, June 1984, pp. 36 - 44. 20
phg%ﬁ 5 rame% Sul%]rohbm‘b ®MSYSER Scientific Exchange
Pr ogr am in Field of Polynmer Concrete " Proceedi ngs
A7¢ ot ernatdsenabedCongrae s®deon Raiyier ¢ nﬁalcrﬁ &ortland

corlrgye\égrsgny 19 rt]__gﬁ(%sr %AE‘!{?;I ndhé‘n?emnéoe pc% 15127 %amet 3]<1r§i[5 of

- "Bar és, rane Resin Concreté an
hamﬁﬂericéppwtteo drgr ger BiceetcascSeweerdi pedant Pol faklsr is

usdd 1GORLTEL Gng hfHhennat i @%En@%‘)§_hgt{:ﬁll§l}gloné 8,
Anerican Concrete Institute,

PIC is described as an important structural modifier, and its
advantages over Portland concrete can be considered as a lineal
extrapolation of the product’s physical~chemical -mechanical

properties.

PC can be described ags a new and different kind of concrete
material which is characterized by having a combination of many
physical-chemical-mechanical properties that are hard to find in
other products and also a combination of many of the

aforementioned properties at a low cost.

All ceoncretes, both those referred to above and others, have
been demonstrated as complementary and have not replaced Portland

concrete in the c¢onsumer market. Polymer substitutes are

~compatible in 66 per cent of options and depend on Portland

concrete to demonstrate their characteristics (PCC and PIC).

.Polymeric Concrete (_PC) is the only one of the options analyzed
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Detroit, 1978, pp. 41 - 74. 25 dainms 1. A
conposition of Polyneric Concrete conprising i) 6.0 to
35 per cent in weight of a polynerization or

pol ycondensation resin; ii) 94.0 to 65.0 per cent in
wei ght of | oads or 5 nechanical resistance el enents;
iii) optionally 0.5 to 5.0 “per cent of weight of a
cat al yst dissolved in dissolvent agents; iv)
optionally 1.0 to 6.0 per cent of weight of an

acqfleg$tor based on soa elab?rated wi_th
CARIRhyUr CEREIBFE e &7V Tt iare L dFeEiargd crRcete, and does

sodiwd $bl ehowgnaage ridvanjageat | @oah| yedkhital wadl@cbnd€ical. See
. f i of ultraviolet ray inhibitors

fl%?%%éﬁv %g%%ﬂé'dissolving agent; vi) optionally 1.0
to 15.0 per cent of weight of flane conbustion
i nhibitors dissolved in a dissolving agent; vii)
optionally 4.0 to 15.0 per cent of weight integrated

3.69'9&;%§i§§}ae%t ed 15 fromthe group consisting of
net s and organic colors soluble in a any
kind of resin. 2. A conposition according to claim]1,
1. whetm=irmethe, mechancoadreteesi sbhyee ebepEdittesar eKunststoffe

imSELLG Fgaékrf%'i”ttﬂ% 1l up CoNSigst ), ng 4,29?3% , fungzére_ntl%l3 (In
m neral's 1 n 1gneous rocks such as quartz, a1~k nds “6r
Gexmanilet i es of orthose feldspars; nefeline, sodalite,

2. | eucéatu%iegl | Kléhﬂgtch OL. ,Var“i eIE:LIg%S of SE}&%%h.OrConcrete, past,
muscovite, biotite and flogopite; the varieties or .
Pr§HRds Bfturgugi Fencrafer FRkemnd ingper Seahe mpoXenesruchéon,

v. VAr et i €S sehe2bodd Ngs. ofs hoepbl ed, afrendsonite and

3 ri ebeckite . and olivi ne anghjboles as well as ,
- acceBSHITFRr a8l HtGRBOLCRIC KON GER 42 BrhaEwEs in

Coispreene, Umiegnet it @f rbfeniateruddingi $478, apatid.e,

g Pirite, rutiliu orindon and garnet: plutonig . rocks .
Such S TRE G111 8Fdnt VAP Ter] B8 o CGPHAFTe oF  Polimeis in

Concrete, Nihon University, Korivama, 1981, 1465 pp.

5. - Cady, Philip D., Weyers, Richard E., and Wilson, David T.,
Overlays and Bridge Deck Substrate Treatments ", Concrete
International: Design and Construction, V. 6, No. 6, June 1984,
pp. 36 - 44. '

6. - Scalon, John M., " US - USSR Scientific Exchange Program in
Field of Polymer Concrete " Proceedings 2nd International Congress
on Polymer in Concrete, University of Texas at Austin, 1978, pp
527 - 533.

7. - Baresg, Richard A., " Furane Resin (Concrete and its
Application to Large Diameter Sewer Pipes ", Polymers in Concrete:

International Symposium, sp - 58, American Concrete Institute,

Detroit, 1978, pp. 41 - 74.
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30 granodiorite; different varieties of sienite -
nmonzonite; different varieties of tonalite - quartz
gabbro; different varieties of diorite - gabbro; the
different varieties of 26 peridorite; the different
varieties of volcanic rock such as riolite; the
different varieties of tractiyte; the different
varieties of phonolite; the different varieties of
latite and quartz latite; the different varieties of 5
dacite; the different varieties of andesite; the
different varieties of basalt; the different
varieties of fragnentary < us rocks or pyroclastic
rocks, vol canic ash and volcanic tuffs or dust; the

fferent varletle of tites; the djfferent
k|nd§'anﬁpvar|e |é§ YT%r Oﬁ%ﬁ?%?f°?8%ﬁ§”gaﬂr %i%hdas 3
of sedrnestarin w@dbhbfof|ﬁemhémmezdzam1pg|nrsmnﬂycasdensation

CO”Q'r@H?ant Je_f‘)a @&'0 kll_cpd§5 Q)f pes,ca%ttorﬂ% v?élgh¥a['>ketlo§§s or
of argi|laceous slate; all ‘varieties or kinds of

sedi FEREAHYFal o CRS B CERENELHISNSFF gl i) serGioRally 0.5 to 5.0
| i mregtonesnal bf vasigptti && @r deitadssof didsaveed i ie; dddsolvent

al | [ |nd vapord jes al | va |et1
klndéag#g%egi$na 10% %ﬁ%gprocﬁ pé%ffevar%e é%ﬁ PE an
k|nd§CC%ﬁen9§ﬁFab@8¢dnqmnmpph|el¢hnﬂ@§edfuxthunoncheﬂ¢Qﬁﬂluble

el enmeBh ey rt6hs a8 dLaded Ny %nhﬂéé&ﬁﬁgggééﬂﬂ age; o :Lonally
metallic fibers glass flbers all varieties or. kinds

of ofghni'® filfePs, P0 mRbr aP® WISl r off orldFREiolet  ray
sIag;ngﬂhxngrpedi$aqivegrmmnﬂ d;ﬁamis;n§e§genandv1ﬂesmﬂﬁonally

Sandl @l L{._I’Q n'ﬂ!g] d) n ﬂe%m Q%{ltle Qe xgéﬂﬂﬁl agg % 8 c?mbustlon

varieties or kinds vari eti'es and

resi $PRi&oEE %%Segéal\i’?%dﬂsn ssréesobdmg, apetth yabot PPtigaglly

corrugatesl, 13 rOOI’be&rha\éhﬂchf wdiemk @htaéﬂaﬂeaueblmdsea%cted

shavi ngs, sawdust . Al so uses %he théOMﬁn efraéﬁo anlc
SI

mat ert a sug%dgﬁﬁﬂ? CRPHE e ENt° 5 ofE

colors soluble in a any kind of resin.

2. A composition according to claim 1, wherein the mechanical
resistance elements are selected from the group consisting
of fundamental minerals in igneous rocks such as quartz,
all kinds or varieties of orthose feldspars; nefeline,
sodalite, leucite, all kinds or varieties of micas or
muscovite, biotite and flegopite; the varieties or kinds of
augite, egirine and hyperstene pyroxene; the varieties or
kinds of hornbled, afrendsonite and riebeckite and olivine
amphiboles, as well as accessory minerals of igneous rocks
such as: zircon, sphene, magnetite, ilmenite, oligist,
apatite, pirite, rutilium, corindon and garﬁet; plutonic
rocks such as the different wvarieties of granite -
granodiorite; different varieties of sienite - monzonite;
different varieties of tonalite - quartz gabbro; different

varieties of diorite - gabbro; the different varieties of
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cal ci nated nmagnesite, dolomte, calcinated dolomte,
cianite, andalucite, dunortierite, graphite, bauxite,
chromte, zircon, am anthus, talc, steatite, kaolinite
and 30 clays. 3. The conposition of claim1l or 2

wherei n the aggl uti nant or (ﬁardenlng resinis

sel ected fromthe group of “polynerization resins

consi sting of: epoxy resin, non 27 saturated

pol yester resin, acrylic resin pol yur et hane resin,
silicon resin and simlar resins fromthe group of

et hyPenedemigat uthe i 8htfansok udinipttiee wée volcguloymeres such

Wit hasmepnsyiceh difd engpteLoRDbI patiqngssush %a%achyte, the
nmodi f %%elenents 5 fromthe elasticity nodul e. 4.
The 6%5% T IRTOFEERTY U RIBOpt ereddihglidrar et varieties

wher eifn Lathee pehy counadensatddrer eshh ids feMOsen faragtide of
grouaaQItefth%u%ngé¥%§gh9gr}é¥y%go%f gﬁﬁ%?%tgeh¥ﬁ£ different

mel am ne, urea an resin
con‘p&%ﬁ?%ﬁsoﬁfa}?@ﬁa&t t Hee pliééeegithyaciefims, ohhéragmentary

t hte :J.Qla&&l sar goﬁ]@s Qﬂ't flﬁffﬂctllagtzgé Olla!:%cﬁgnSiv%tlicaglcﬁf ‘ash  and
met a and nop-netalljc mnerals anic fihers

wine?a}c Yiher §U 9%% ﬁﬁbrd%ﬁlc fF %rsdlégggFﬁ@at%ﬂfﬁ?F@ﬁs of
r esi seamde tand nabeal diféstsitanckisdseel andds vashooids of
st eege@r{‘e%t@h% h didderent; QJllnﬂgs’ oPr esetd%ﬂg lgaﬂ?nd rock of

pOSt t ensed Cables i ncl udi n I ron an St eel
sl aghegdenisrf a%”lgh?/ Y58 oFs | eapokamegatenr salandiinds  of
| am saidsoak; anyll hiedknesses al am nuwpibassednrd slate; all

| an19 1é%120 Of %n% tr”f:kngssénta %%c?arg gﬁg%'cal origin
| ami nates of any Hi ¢ neéss, nanganése bar sCAnd
| ami ﬁlm}esaﬂ)flﬂawtpmckm@ssvaléﬁdi% nogehérdd ,obarsvamtiine;

| am gat esaﬂlfetﬂﬁﬁ mat el %Sf_ede@ai)orﬁ@é@f OLEEMGAL: Hies or

protectl)on |nclud|ng grotectlon from_ nucl ear
rad|%&ﬁ Of regional metamorphic rocks; all varieties or kinds

of contact metamorphic rocks; further chemical elements
such as lead in laminate or granulate; metallic fibers,
glass fibers; all varieties or kinds of organic fibers,
mineral wool, iron or steel slag, glass perlite, ground
glass, sea sand, desert sand, aluminum in laminate or
granulate, all varieties or kinds and all varieties and
kinds of resistance of steel rods; steel bars, both smooth
and corrugated, diron shavings, steel or aluminum; wood
. shavings, sawdust. Also uses the following refractory
.materials and their different combinations: magnesite,
calcinated magnesite, dolomite, calcinated dolomite,
cianite, andalucite, dumortierite, graphite, bauxite,
chromite, zircon, amianthus, talc, steatite, kaolinite and

clays.

3. The composition of claim 1 or 2 wherein the agglutinant or

hardening resin is selected £from the group of

polymerization resins consisting of: epoxy resin, non-
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25 6. The conposition of any of the preceeding clains,
wherein the ultraviolet ray inhibitors are chosen
fromthe group of hydroxybi phenyl benzotriazol es. 30

7. The conposition any of the preceeding clains,

wherein the conbustion or %;ane i nhi bitors are chosen
fromthe group of chloroal ol i goners phosphat es

and met hyl di et hyl phosphonates as well as the

group of alum nates, potassic alum nates and

silicates. 28 8. The conposition of any of the

pr ecsedirrad abatyesiiser eresithe resylstcancesil.enealsucshane

be Cri@ﬁﬁlrﬂ fEombhe r85 QRN %@ﬁhf‘gﬂ %ng’ls begt opid &roup of
i mest , tezontle, calcium 5 carbonate,

di at & % Bifs BEPERTANEPn ¢BFIIBET BFofar, °f epebimers with
gr ay ngandy icesiertfesandcosimagands 2t ﬁanﬂodlﬂ?&ﬁblélhments

pOta%§bﬁtﬁkyghgé&ﬁﬁuyp$&£h%$' ground gl ass, gl ass

perlite, Jute, ose, paper, sawdust, wood
shavings, ixtle and simlar products. 10 9. The

cmp@ﬁiatl:sfﬁbdy‘ltaeﬁ ot Lhe efeeﬁgdbﬁ&éadahgscla\n@ Eiyherein

after thre S hardeni ng. it cont ai ps

cent Bt PO IRARF oot S br P RiAR r B Hiposbue of
in ttﬁeréemfé aperhod athehpihe [dwenaplastdec diilppimg urea and
(CreeppimK)esi S5 0f 15 80.0 per cent, while the

remai ni ng 20. 0 per cent being produced throughout its
working life which, in accordance wth the

appl rrat c@mpdet tnon Nt A&T}NF &F 88113691&4&&351% Cc]?érmslggﬁlerein
compoat 11 ot S SRR e FER iRy BR B i hoRE ApeiLic
t he ﬁ’&@(lmﬁmﬂl&ésl]gw ovingoa ki nriventc néibdys . apphﬁﬁ@d flbers

ei ghtnoheui s afitekssetbiAfyated high resistance and normal
resistance steel rods, smooth steel bhars with different
alloys, pre-tensed and post-tensed steel cables, including
:_i.ron and steel slag, as well as any kind of lead slag, bars
and laminates of any thickness, aluminum bars and laminates
of any thickness, copper bars and laminates of any
thickness, manganese bars and laminates of any thickness
and, in general, bars and laminates of any material used as
reinforcement or protection, including protection from

nuclear radiation.

6. The composition of any of the preceeding c¢laims, wherein
the ultraviolet ray inhibitors are chosen from the group of

hydroxybiphenylbenzotriazoles.

7. The composition any of the preceeding claims, wherein the
combustion or flame inhibitors are chosen from the group of
chloroalkyl oligomers phosphates and methyl dimethyl
rhosphonates, as well as the group of aluminates, potassic

aluminates and silicates.
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11. The conposition of any of the preceeding clains,
wherein 25 the | oads, resistance el enents, resins and
special characteristics nmay be present in the
conposition, either alone or in conbination.

10.

i11.

28

The composition of any of the preceeding claims, wherein
the resistance elements can be chosen from the group
consisting of: Dbentonite, limestone, tezontle, calcium
carbonate, diatomaceous earth, vermiculites, tepojal,
tepecil, gray sand, desert sand, sea sand, red sand,
perlite, potassic aluminates, pirites, ground glass, glass
perlite, Jjute, cellulose, paper, sawdust, wood shavings,

ixtle and similar products.

The composition of any of the preceeding claims, wherein
after three hours of hardening it contains 70.0 per cent of
its nominal design or working resistance but in the same
period of time the plastic dripping (Creep mark), is of
80.0 per cent, while the remaining 20.0 per cent being
produced throughout its working life which, in accordance
with the application of norms ASTM-C-88-76 and NOM C-75-

1885, in laboratory, is over 100 vyears.

The composition of any of the preceeding claims, wherein
the maximum design or working load may be applied eight

hours after setting.

The composition of any of the preceeding claims, wherein
the 1loads, resistance elements, resins and sgpecial
characteristics may be present in the composition, either

alone or in combination.




