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ABSTRACT

The invention relates to a flat strip lamella (10) for
reinforcing load-bearing or 1load transferring building
components e.g. concrete, wood, steel, natural stone or
masonry. The flat strip lamella (10) has a composite
structure consisting of a plurality of parallel aligned
bendable or flexible carrying fibres (26) and a binding
matrix (28) joining the carrying fibres to each other and
making them shear resistant. The lamella can be attached
facewise to the surface of the building component to be
reinforced, using adhesive (16). In order to be able to
bend the flat strip lamella over corner edges of a building
component, the binding matrix (28) «consists of a

thermoplastic synthetic material.
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FLAT STRIP LAMELLA FOR REINFORCING BUILDING COMPONENTS AND
METHOD FOR PLACING A FLAT STRIP LAMELLA ON A COMPONENT

Description

The invention concerns a flat strip lamella for reinforcing
load-bearing or load-transmitting building components, which
is comprised of a composite structure of a plurality of
bendable or flexible reinforcing fibers aligned parallel to
each other and a binder matrix which joins the reinforcing
fibers to each other in a shear resistant manner, and which
can be attached facewise to the outer surface of the buillding
components by means of an adhesive. The invention further
concerns a process for application of this type of flat strip

lamella onto a building component.

Reinforcing lamellas of this type are known, for example, from
WO 96/21785. The therein disclosed reinforcing lamellas are
applied to 1longitudinally extending and/or flat surfaced
construction components. The reinforcing lamellas hardened
with a binder matrix of a Duroplast, 1in particular epoxy
resin, do not permit a bending with a small bending radius, soO

that it 1is not possible to form a bowed reinforcement
extending over a corner of a construction component. Bowed

reinforcements or sheaths are necessary for example in order

to secure the connection or 1nterrelation between the

compressive and tensile zones in steel reilnforced concrete
girders or steel reinforced concrete T-beams and to avoid

stress and transverse fractures.

Beginning therewith the present invention is concerned with a

task of developing a flat strip lamella which can reinforce a
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construction component by extending over a corner thereof. A
further task of the invention is comprised in the development

of a process for the application of this type of flat strip

lamella to construction components.

For solving this task the combination of characteristics set
forth in <claim 1 as well as 6 through 9 1s proposed.
Advantageous embodiments and further developments of the

invention can be seen from the dependent claims.

The inventive solution is based on the recognition, that the
bending flexibility of the flat strip lamellas 1is determined
primarily by the binder matrix. 1In order to be able to guide
the flat strip lamella also over bent construction component
outer surfaces and building component corners, it 1s proposed
in accordance with the invention, that the binder matrix be
comprised of a thermoplastic resin. This type of flat strip
lamella can be deformed by application of a local temperature
increase and then fitted to the outer surface contour of the
construction component to be reinforced. The glass transition
point of the employed thermoplastic resin 1is preferably above
100°C, while the melting point should begin above 160°C, 1n
order that a reliable manipulation 1is achieved. The local

heating of the flat strip lamella can be achieved on site with

the aid of a hot air gun.

For forming the binder matrix one can consider for example a
thermoplastic resin from the group consisting of polyolefins,
vinylpolymers, polyamide, polyester, polyoxymethylene,

polycarbonate and thermoplastic polyurethane and l1onomers.
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The reinforcing fibers are preferably formed of carbon fibers,
which are characterized by a high modulus of elasticity. The
reinforcing fibers can however contain or be comprised of

aramid fibers, glass fibers, polypropylene fibers and the

like.

For application of the inventive longitudinally extending flat
strip lamella over a corner of a construction component to be
reinforced it is proposed in accordance with the invention

that the flat strip lamella is heated in the intermediate area

" t+to be directed over the corner of the construction component

to a temperature above the glass transition point of the
thermoplastic binder, that it is bent in the heated condition
at an angle corresponding to that of the corner or edge angle
of the construction component, and that Dbefore or after
cooling it is adhered to the construction component over the

construction edge by means of a adhesive layer.

The inventive application of a thermoplastic binder matrix
makes it possible to apply the flat strip lamellas 1in the
pretensioned condition to a construction component outer
surface. The free ends of the flat strip lamellas which
project beyond the surface of the construction component to be
reinforced can, in their heated state, be drawn or stretched
with a tensioning element or be bent and fixed thereupon. The
tensioning elements can then be tensioned against each other
so that the flat strip 1lamella can be adhered to the
construction component outer surface in the pretensioned
condition. For tensioning of the tensioning elements a
tensioning mechanism can be provided spaced apart from the

construction component. The tensioning mechanism could also
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engage only at the free end of the flat strip lamella, when

the other end is fixed to the construction component outer

surface by a suitable tensioning element.

Further there exists with the inventive thermoplastic binder
matrix the possibility of pressing the free ends of the flat
strip lamella under the action of pressure and heat 1into a
wave or 2zigzag shape. To achieve a form-fitting anchoring,
the lamella ends deformed in this manner are introduced 1into a
recess in the construction component filled with adhesive, so
that the zigzag area fills with the pasty adhesive and after

hardening of the adhesive forms a form fitting connection.

The flat strip lamella with the inventive thermoplastic binder
matrix can additionally be employed for reinforcement of
column-shaped construction components. Therein the flat strip
lamella heated to a temperature above the glass transition
point of the binder matrix is wound in a spiral manner about a
column-shaped construction component of which the outer
surface is coated with fluid reaction adhesive and in this
wound state is cooled to room temperature with simultaneous
hardening of the adhesive. In order to avoid collection of
liquids below the flat strip lamella winding, 1t 1s
advantageous, when a separation is maintained between the

spiral windings of the flat strip lamella.

In order to improve the bond between the flat strip lamella

and the adhesive, such as epoxy resin, it can be advantageous,
when the flat strip lamella is freed of binder with

simultaneous exposure of the reinforcing fibers on the side to

be adhered, for example by roughening or grinding.




10

15

20

25

30

CA 02278650 1999-07-28

In the following the invention will be described in greater

detail by reference to the embodiment shown 1in schematic

manner in the drawings. There 1s shown
Fig. la a top view of a section of a reinforcing lamella;

Fig. 1b an enlarged representation of a section along

section line B-B of Fig. 1la;

Fig. 2 a section through a steel reinforced concrete T-beam

with bow-shaped bent reinforcing lamella;

Fig. 3 the one end of the reinforcing lamella, which can be
introduced into the recess 1in the construction

component according to section III of Fig. 2;

Fig. 4 a tensioning device for pretensioned application of

the reinforcing lamella to a construction component;

Fig. 5 a sectional side view of a column-shaped construction

component with a reinforcing lamella wound about 1in

spiral manner.

The flat strip lamellas 10 shown in the drawings are designed
for post reinforcement of construction components 12, such as
steel reinforced concrete structures and masonry structures.
They are secured at one of their face sides 14 against the
outer surface of the construction component with the aid of an

adhesive 16, preferably an epoxy resin, and supplementally
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anchored at their free ends 32, 34 to the construction

component 12 (Fig. 2).

The construction component 12 according to Fig. 2 is formed in
this example as a steel reinforced concrete T-beam, 1in which
rhe lamella 10 extends in a bow like manner over the cross

beam 22 of the construction component 12 and thereby 1s bent

over the corner edges 24 of the cross beam 22.

The flat strip lamella 10 has a composite structure of a
plurality of parallel aligned bendable or flexible reinforcing
fibers 26 of carbon fiber and of a binder matrix which joins
the reinforcing fibers in a shear resistant manner, the binder
matrix being comprised of a thermoplastic resin. The
thermoplastic binder matrix 28 ensures that the flat strip
lamella is relatively stiff at temperatures of use and 1is
plastically deformable upon heating to a temperature above the
glass transition point. In order to initially guide the
longitudinally extending flat strip lamellas 10 over the
corners 24, they are heated in the intermediate area 30 to a
temperature above the glass transition point of the
thermoplastic binder matrix and plastically bent about the
edge angle, which may be rounded off, at approximately 90°.

This bend remains retained after the cooling to the

temperature of use.

In the illustrative embodiment shown in Fig. 2 the plastic
deformability under increased temperature of one end 32 of the
flat strip lamella is also taken advantage of 1in the anchoring
process. The bent-away end 32 is adhered to the construction

component 12 with an adhesive 16. At 1its other free end 34,
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the flat strip lamella exhibits a zigzag-shaped deformation,
with was produced under the action of pressure and heat. With
this end 34 the flat lamella 10 penetrates into an adhesive
filled recess 35 of the construction component 10 and forms a

form-fitting anchoring upon hardening of the adhesive in this

recess.

In the embodiment shown in Fig. 4 the free ends 36 of the
flat strip lamella 10 are drawn 1in the heated, plastic
deformed condition upon drum-shaped tensioning elements 38 and
are anchored there. The tensioning elements 38 can, under the
influence of a suitable tensioning mechanism, be displaced in
the direction of the double arrow 39 towards each other so
that the flat strip lamella 10 is pretensioned during adhering
to the construction component 12 with the aid of the adhesive
16. If the pretensioning is maintained until the hardening of

the adhesive, one attains an improvement in the reinforcing

effect.

In the embodiment shown in Fig. 5 a flat strip lamella 10 1s
wound in a spiral manner upon a column-shaped construction
component 12 and adhered thereto. 1In order to facilitate the
winding, the flat strip lamella is subjected to an elevated

temperature, so that during winding it can easily be brought

to its spiral shape.

In summary the following is to be concluded: The invention
concerns a flat strip lamella 10 for reinforcing load-bearing
or load-transmitting building components e.g. concrete, wood,
steel, natural stone or masonry. The flat strip lamella 10

has a composite structure consisting of a plurality of
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parallel aligned, bendable or flexible carrying fibers 26 and
a binding matrix 28 joining the carrying fibers to each other
and making them shear resistant. The 1amé11a can- be attached
facewise to the surface of the bﬁilding component to be
reinforced, using adhesive 16. In order to be able to bend
the flat strip 1lamella over corner edges of a building
component, it is proposed in accordance with the 1invention

that the binding matrix 28 consists of a thermoplastic resin

material.
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Patent claims

1. Flat strip lamella for reinforcing load-bearing or load-
transmitting building components (12), preferably
comprised of concrete, which comprises a composite

structure of a plurality of parallel-aligned bendable or
flexible reinforcing fibers (26) and a binder matrix (28)
which joins the reinforcing fibers in a shear-resistant
manner, and which can be attached facewise to the outer
surface of the reinforcing construction component (12) by
means of an adhesive (16), characterized therein, that

the binding matrix (28) consists of a thermoplastic

resin.
2. Flat strip lamella according to claim 1, characterized
therein, that the glass transition point of the

thermoplastic resin is at least 100°C and the melting

point is at least 160°C.

3. Flat strip 1lamella according to c¢laim 1 or 2,
characterized therein, that the thermoplastic resin 1is
selected from the group consisting of polyolefins,
vinylpolymers, polyamide, polyester, polyacetale,

polycarbonate, polyurethane and ionomers.

4 . Flat strip lamella according to one of claims 1 through
3, characterized therein, that the reinforcing fibers

are or include carbon fibers.

5. Flat strip lamella according to one of claims 1 through

4, characterized therein, that the carrying fibers are or
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include aramid fibers, glass fibers or polypropylene

fibers.

Method for attachment of a premanufactured longitudinally
extending flat strip lamella according to one of claims 1
through 5 to a construction component (12) over at least
one corner edge (24), characterized therein, that the
flat strip lamella is heated in the intermediate area
(30) to be applied over the corner (24) of the
construction component to a temperature above the glass
transition point of the thermoplastic binder, that it is
bent in the heated condition at an angle corresponding to
that of the corner or edge angle of the construction
component, and that before or after cooling it 1s adhered
to the construction component over the construction edge

by means of a adhesive layer (16).

Method for attachment of a premanufactured flat strip
lamella according to one of claims 1 through 5 to a
construction component surface, characterized therein,
that the flat strip lamella (10) with each free end in a
heated condition 1is drawn or bent wupon a respective
tensioning element, and is arrested thereto, and that the
tensioning elements (38) are tensioned agalnst each other
and the flat strip lamella (10) 1s adhered to the
construction component surface 1in this pretensioned

condition.

Method for attachment of a flat strip lamella according
to one of claims 1 through 5 to a construction component

with the aid of an adhesive, characterized therein, that

10
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a wave or zigzag shape is pressed 1n into the free ends
(34) of the flat strip lamella (10) under the application
of pressure and heat, and while inserting the lamella
ends (34) into a construction component recess the wave

or zigzag areas are filled with adhesive under production

of a form fitting connection.

Method for attachment of a flat strip lamella according
to one of claims 1 through 5 to an construction component
with the aid of an adhesive, characterized therein, that
the flat strip lamella 1s heated to a temperature above
the glass transition pint of the binder 1is wound in a
spiral manner about a column-shaped construction
component and in this wound state 1s cooled to room

temperature with simultaneous hardening of the adhesive.

Method according to one of c¢laims 6 through 9,
characterized therein, that the reinforcing fibers (26)
are at least partially exposed by removal of binder (28)
from the surface of the side which 1s to be connected

with the construction component.

11




CA 02278650 1999-07-28

WO 99/06651 " PCT/EP98/04383

1/ 1

e Sy Snly SEN SRS e igyenihe nS S Guni Ghay TS WEPS wpas da At @ e e -y - p——— e Ge A Y Aot WGbiELh WEP TP s SR A
A uampeeny Siiaeials S Geaethad SN _-wﬂﬂ-—---—--ﬂ—x- s wréns e G AR WS S A e S Ay e cume dar SRS SA-wEEp W
A Ganis Waib Uy GRS W Gy gy G- Aar u D NS AER WE W W dowe Wi o b - G o Gue SRS Guik @ WP o Wy W P W - e dalind e duea-Aab W N T W
TEP W A s W WEn Tataane G Hae NN T Gy Geems W e WP R Yame Taedm WS S W G T 4 U D akagy SEENP W A A4 dai iy G Sab A T WSS TR A e S ..
- s an ‘ain Sak JoepEaan Sae G o el G W aEEnie e e Sy A T TER S e - - -----m--ﬂ_-——-“--—---—-._-
ave Gir SR WD Righ 4ie b kb e Y e ﬁ-ﬁnﬂ--ﬂ.&- s e e SRigh Sue S WS ape ogupy U =4 TEEEEEy dpes S ardkt Gnb dE SR -
S GERES S e G i amy G Gk B fEe S e dune e Semy ¢ SFRAETSiEN) R - Mgy e e W W way e S GEEeTEy s Epasfelappegi Wi ol GRS AN SREEE-EWe dNe a4 @ " -
e T WA wap AN S e siye EEVCEINS Wit WED G S Gt @A - Gt S e e W IR SWh Ee AR WEy T Y AERERAER 4 WA SE——— e el S —
Gl GMELERGS TIPS GRS R W A SR TE S S Wae W dE e e S e man ot el A GEy S0 e A  end St YEEED e damp G I TEe SUen e Sape  SE o Te—
apeyyee ikl S SPge AR G YA cann Goane  T—— A s W Wes Sws G O Sage e A daasteasipibee Eaagl PRSP dEEE GPehe S - vege Jdus W WA Giee demeeemy o dafedane Sl e
WOt Shtm M APt SEmedun S igunbis G WS One el aEn e Gk Gver A GSaw W Saae T T oy TN GhE NS SN Ay Amme G o ap Sab GUUTEEEE—— G WS ik W 00 & AR P
. iy sy Sy W TSNS WP Syny Wik Skl AEme velne WD AN W P GRETET e ek g aEEp E———ae——-———— S P I
e e T S— e ags Wae W cpys Gany e SO Wh GhniS § wer Gk AED AN AW UEe e AEee s Wb Wis AR AEEEEENS S B ST TS S SEnl I TEER Wy W A an alie W
--------_-‘“-hﬂ- e A e Aupmmmny oibe WS AU W A e e Ny SEpeanny A eee Senis  ‘alipsisingi die Sbis SR e R e R e a . e
T G W . * sams Sgn e GM T apeYRh T TS A ciPapt wyw e vEER e dege AV EED e oy B ey S o e e Glm amn- Sk % X X 1 N _a N N
s A WEs e e Anp ane s AEL T WP e TS T TS e S e Gt Gans Gy WS GE G WP WD Smws We wes Ghy GRS SR G QPR ARG AR Ebcale ws ol RS SEEEE A NS Gy S S
I W el MW Yp D W e e v @ " YEm e Sewr e AarSye e ey S e W VTR e Year M A A G G e WS W e G-k Vi Eabh AT 40 "D A SEe  e-awai
iRty il WS I S - T -n wen Apr e SEm W - EEEE Y ey e AN essmilp A b Wk WaES W Wi el el S ———— Sl Al D S——
e - oy Semee Gl Nink Ry — el Ao — -t  — i [ e — Pro— e Ty an dume Yens NP Wae Y- E— O . e B A e T W

10

Fig. 1b

12
16

T s LT 57

e b . el SIS, gl “ailinbinih. WhidpeEng, il N— e AR VRS GMRE AN AR SEleA— W

( |
\. .

/\

}

36
12

F1g. &

36

30







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - abstract drawing

