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corrective maintenance of konhcrete structures,
particularly to the correction of fissures in floors,
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To this very day, issues relating to civil engineering,
notably those that relate to the correction of
fissures, cracks, faults, voids, etc., caused by the
deterioration or by the stresses absorbed by the inner
and outer structures of viaducts, slabs, buildings,
pavements, tunnels, among others, lead to complications
as regards filling them because, in addition to
ramifications, they.include irregular and deep surfaces
that make the application of certain products difficult

and impair their effectiveness.

With the aim of solving and improving such maintenance
jobs, a «range of products and methods has been
developed, with a focus on high technology and low
production costs, and progressively increasing the
performance in terms of injection rheology, the
resistance to extremely aggressive environments, and
providing for good injectability in any application
whatsoever, thereby bridging the gaps in this high
technology market.
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The document US 3,102,829 describes a method that is
applicable only to pieces of concrete having a smooth
surface, to which two lateral plates, fastened to the
surface of the concrete by means of vacuum, and one
elongate central plate of smaller dimensions, provided
with a gasket that is pressed over the crack and leaves
only an entry orifice for it through which a polymeric
resin is injected (the application method for the
application of expoxies, methacrylate, and polyurethane
is the same) are juxtaposed. Apart from being
utilizable only on planar and smooth surfaces, the
method is also burdened by the high costs of the resin.
The document WO 2006038858 describes, in contrast to

those mentioned hereinabove, a method where the crack




The docunent WO 2006038858 describes, in contrast to

t hose menti oned herei nabove, a nethod where the crack
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cenent - based materials, thé air being renoved from
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permit the filling of fissures in surfaces having non-
planar forms.

It constitutes another object of +the invention to
permit the filling of fissures regardless of the
conditions of the surface.

Another object of the invention is to dispense with the
necessity of expensive equipment such as diamond
grinding tools and computers for the control of the

process.

It constitutes another object of the invention to
provide for an increase of mechanical strength in the
region of the fissure, in addition to filling the empty
spaces.

Finally, it 4is  another object of the invention to
provide means in order to ensure that the empty spaces
are filled completely.
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suitable for the orientation of the surfaces they are

located on, they being horizontal, vertical, or

inclined.

According to another feature of the invention, the
fissures in horizontal surfaces are filled by gravity

following previous cleaning.

According to another feature of the invention, the
fissures in vertical or inclined surfaces are filled by

means of injecting the grout through injector nozzles.

According to another feature of the invention, said
injector nozzles are, following previous drilling,
inserted obliquely to the surface with the help of
punches.

According to another feature of the invention, said
vertical or inclined fissures are sealed and covered at

the surface using fast curing material.
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Figure 4 shows, by means of a sectional view, the
injection of the grout into a fissure.

DETATLED DESCRIPTION OF THE INVENTION

In general terms, the method for the injection of
microcement into fissures comprises two distinct
scenarios distinguished by the orientation of the
surface to be treated (horizontal and vertical/inclined
surfaces) and principally by the use of injector
nozzles that are not utilized for the treatment of
horizontal surfaces. The identification of the target
area of the treatment can be performed in two basic
manners, i.e., by visual inspection and by using
deflectometers.

In the first case, 1if we are dealing with warped
floors, a percussion instrument can be utilized. The

deflectometer is utilized in the treatment of specific



6 structures such as floors in order to identify the
differential settlenent. In the case of horizontal
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preissuglel ywater jet in order to eliminate existing
undesired materials in its interior and to achieve its
total decontamination, followed by drying its surface

using compressed air.

The water and the microcement grout have, when being
compared, different densities and viscosities, which
permits the elimination of residual water contained in
the fissures during the injection of the grout. Said
elimination is made possible by the Ffact that the
microcement grout is denser and more viscous than the
water, thus occupying the area to be treated and
expelling the water contained in the fissure without

contaminating and compromising the process.

The mentioned filling takes place after said cleaning,
the microcement grout being poured over the fissure by
means of gravity, the expulsion being verified visually

based on the overflow at the fissure. With the aim of



based on the overflow at the fissure. Wth the ai m of
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repeated once or several tjines until the fissure has
been fully repaired. In the treatnent of vertical or
i nclined surfaces, the mcrocenent injection nethod

enismelingestloht fdld ofif AGUTSt ebs: fia)epr evomrse R bpar ithe
prift@ saF @ant ‘E)eb?ce?e%@e%ld ondd cdenRRealiing itlke sintas folke

the insertion o i njector nozzles and drilling of
flﬁﬁ@r@oﬁ@ﬁegﬁﬁn(éPllﬁééﬁH%ﬁ§e§ald i nj ector nozzles with

t he help of approprlate punches (d) cl eaning and

Inl%ﬁé (ﬂe% %Syé¥t%%£f Oﬁ ?Hblggédsg%%%ggk@

rou Fou njector nozZle
mugﬁpoﬁmenﬂylngjehél@npumstbndoflmﬁbu@$®utthﬂzaﬁq#iOWlng
SH%?§ector nozzl es. The feasibility of the treatnent set
th herein is related to the characteristics of the
area to be treated, its application not being
(aRos Pl dus tm%pa@i@l@t tofe fdresunes deavdimg tadm dt h
smaller than 0.3 mm Said treatnent becones feasible
with greater widths. According to the invention and
(H)n cenfeooradttiyngni thet el tdd owodi aghamiofsefitg.on2, ofheche

S' t %%ej fe S 'rldaﬂ%sa%of e} lltlfl%g)slm_sec%e%da}%eaé i on

Injector nozzles covers) are demarcat ed
mhlch are installed obliquely to the surface to be
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(d) cleaning and saturating the fissure with water;

(e) sequential injecting of the grout through the

injector nozzles;

(f) verifying the expulsion of the grout via the

injector nozzles.

The feasibility of the treatment set forth herein is
related to the characteristics of the area to be
treated, its application not being possible in the
event of fissures having a width smaller than 0.3 mm.

Said treatment becomes feasible with greater widths.

According to the invention and in conformity with the
flow diagram of Fig. 2, the sites for drilling and for
the subsequent insertion of the injector nozzles
(covers) are demarcated, which are installed obliquely
to the surface to be treated, the point of insertion
not coinciding with the fissure. Fig. 3 shows

schematically the positioning of the injector nozzles
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using water

In the treatment of fissures by means of injection
under pressure with the application of the injector
nozzles, cleaning is performed by injecting water under
moderate pressure (normally between 2.5 kgf/cm? and 4.0
kgf/cm?) through the same, before we inject the
previously prepared grout.

The preparation of the grout is started by placing
water and dispersing additive into a colloid mixer.
Then, the microcement is gradually poured out, while

the mixer is always kept in motion.

Said dispersing additive is a melamine-resin-based
liquid super-plastifier having a variable density from
1.19 to 1.23 g/cm® and a solids content from 35 to 39%,.

Its use provides for increased final and initial
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expulsion occurs. For verification based on the
adjacent injector nozzles, the non-return wvalve
disposed in the interior of such nozzles must be
unblocked in order to provide for «relief of the
pressure of the flow in the opposite direction (from
inside to the outside) so as to ascertain that the
fissure has been filled. The absence of grout being
discharged by an adjacent injector nozzle indicates
that there exists an obstruction in the fissure between

the injector nozzles.

After the completion of the process at the last
injector nozzle, the process continues with the
reinjection along the fissures in order to ensure and
correct possible faults, thus providing for a total
repair of the fissure.



CLAIMS 1. A nethod for the treatnent of fissures in
concrete structures by neans of repairing themwth
wor@sosenent - based materi al s, 8haracterized i NPCTYER2007/(03171
.conprises the foll ow ng stép%. preparation of the area
to be treated; filling of the fissure with
m crocenent grout; visual verification of the filling
state and reinjection afaidM® grout. 2. The nethod as
claimed in claim1, characterized in that the
preparati on of the area on horizontal surfaces-
1.conpr insgbod Eami hhewttrkapressuritzédsswaeesr inf sphowede
by %Eéh%ﬁu&gg_SQJ aCRe ¥8ENY o FCONRIESSBG Al rehdn Theth
method as clainmed in claing 1 or 2, chdaracteri.zed in
t hafiiggPgerprirRgser A& SriLaddr e ChPS2FEPFAFRE 1By Chat

meang ebm@hiavkeky thkbh€ogneutneshgpspour ed over the
fissure wwth the help of a "pset". 4. The nmethod as
claimed in claim1, characterized in that said

pr epar at paepbemathenf b§s thes adiesptsetieonrentetical or

i nclined surfaces conprises the insertion of injector
nozzl es after the previous demarcation and drilling
of the aféalésdbe oft r ddt®d. T5ssWhRe n¥iRbBd A4 CEP&HERt
in clai mgougharacterized in that the distance

bet ween the demarcations varies from20 to 60 cm for
non-seal ed fissures, with openings being between 0.3
and 2. 0 mhsudD 2608/056215rPCTY | B200¥10034F1statel andl

The rreth%%ii §e%kékﬁ§gfi%h%l i%hin characterized in

that the ssures Vi ng openings greater than 2.0

2. The method as claimed in claim 1, characterized in
that the preparation of the area on horizontal
surfaces comprises <cleaning with pressurized
water, followed by drying the surface using

compressed air.

3. The method as claimed in c¢laims 1 or 2,
characterized in that said filling of the fissure
is performed by means of gravity, the grout being

poured over the fissure with the help of a "pset".

4. The method as claimed in claim 1, characterized in
that said preparation in the fissures disposed on
vertical or inclined surfaces comprises the
insertion of injector nozzles after the previous
demarcation and drilling of the area to be
treated.

5. The method as claimed in claim 4, characterized in
that the distance between the demarcations varies
from 20 to 60 cm for non-sealed fissures, with

openings being between 0.3 and 2.0 mm.



mm are sealed at their surface with fast curing

material. 7. The nmethod as clained in claimi4,
webasasd2es i zed in that said injector nozzl es BCEIB2007/003171

inserted obliquely to theldurface to be treated. 8.

The nethod as clainmed in clainms 4, 5, 6, or 7,

characterized in that said preparat|on stil
6. ﬁ%??é%%t?ﬂ% 29) et iBRdotnwat eiMupdefhprastarézed in

thr’o]u@h the fhjecteos n@&ﬁlh@%p&nlﬂ@@ geéhedrasnghab npd
8, [ I n
}PI ﬁég%he Eﬂ?sur %ﬁgﬁh S%¥Pa?%1g&ggngéﬁ?%u?uﬁhﬂﬁr

pré@@b¢@lahrough sald injector nozzles. 10. The
method as clained in clains 1, 3, or 9, characterized
in that the verification of fil!ing i s perforned by
7. obsERYi PRERME X pedaimed ofn t k2 imyr Hut chatacthel ned hbo
as chat medifiniek abﬂka,nocz&areécta%ré zpthetted hébﬁeué‘ly

ver|f| ation rmed visu IIy based on the
over?lﬁh? ?uf#ﬁfé) 8? ?F??% hori zontal surfaces.
12. The nethod as clained in claim10, characterized

g.in tmE'EEPSX%lQ swglfﬂédV%glhféfad&aSﬁd tpe

di scharge o Vi a et 6f nuzzPes % hat
ar ecla%ﬁaa%wl%%ﬂthb@e thesugtsais clpltem%ratglr@ut $iill

bei egnp 1 £6¢ €dhe injection of water under pressure
through the injector nozzles.

9. The method as claimed in claim 8, characterized in
that it comprises filling the fissure by means of
injecting grout wunder pressure <through said
injector nozzles.

10. The method as claimed in claims 1, 3, or 9,
characterized in that the verification of filling
is performed by observing the expulsion of the
grout.

11. The method as claimed in claim 10, characterized
in that said verification is performed wvisually
based on the overflow of the fissure in the
horizontal surfaces.

12. The method as claimed in claim 10, characterized
in that the expulsion is verified based on the
discharge of the grout via the injector nozzles
that are adjacent to those through which +this
grout is being injected.



