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Structural reinforcement
by the composite materials in the constructions
- samples of pro;ects and appllcatlons
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Dear Meers,

When we talking about structural reinforcement always we standing in the front
of the challange.

When we talking about structural reinforcement by the composite materials we
standing in the front of the huge challange.

When we talking about structural reinforcement by the composite materials in
the historical buildings we standing in the front of the extremly taff challange.




KOMPOZYT
EXPO’

think green reduce
reuse

recycle

TATRAN

passive frame wood houses made of certified wood
natural insulation by healthy sheep's wool
recovery, renovation & cultural heritage

ral
"‘ OLSKI y
£ LASTER KRAJOWY
J/TECHNOLOGII s il
2 < KOMPOZYTOWYCH g

&6 &

TATRAN FRP

composite materials center
construction design office
structural reinforcement by composite materials

Jarostaw Matek, Kompozyt Expo Workshop - Cracow 29th September 2022



T
P POLSKI y
‘ LASTER KRAJOWY
J/ TECHNOLOGII A i

.,.‘ KOMPOZYTOWYCH
TATRAN FRP

Based on the composite materials, it is possible to create safe and durable
construction, rationally manage natural resources with positive environment
effect and what is rather important reduce the energy demand for heating or
cooling of the buldings.

Composite materials are in line with sustainable development standards and
already constitute an alternative to replacing steel and aluminium in many
industries, not only construction.

Of course is possible to apply composite materials, but not always, not
everywhere and not anytime.
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DESIGN PRODUCTION DISTRIBUTION

GFRP PRODUCTS:
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COMPOSITIES BARS COMPOSITIES MESH COMPOSITIES PROFILES
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In the constructions every day we meet the problems like: corrosion, thermal
bridges, vertical deviation, decreasing of load bearing or many other weakness
what can follow to damage.

To solve it there is no sense to increase the load of the reinforcement by increase
the their weight, because this may no any sense. That’s why the light weight of
composites is so practicall.

There are some engineering solution for structural or seismic strengthening by
the composite materials to build, recovery and restoration of buildings, bridges,
tunnels and cultural heritage.
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Generally there are 2 groups of the reinforcement system:

FRP - Fiber Reinforced Polymer system what means polymer reinforced,
continuous, high resistance fibers with the organic resins

and

FRCM - SRG system what means Fiber Reinforced Cementous Matrix or Steel
Reinforced Grouts with inorganic matrix for example cement mortar.
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We offer glass and basalt fibre rods and meshes, as well as shape sections of
various geometries made of fibreglass and other: fabric, mats and lamellas of
carbon fibre, together with proper mortars and resins for their assembly.

Reinforcement refers to the strengthening of concrete components to increase
their load-bearing capacity. Reinforcement primarily increases the resistance of
the composite material to tensile stresses, since concrete can only absorb a few
tensile forces. Other component properties, such as flexural and compressive
strength or deformation capacity, can also be improved by combining the
materials.
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Our Structural reinforcement is designed, manufactured and qualified especially
for the needs of static load transmission and crack safety.

With this reinforcement you will much find more than just a substitute for
conventional steel reinforcement.
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Bending Shear Confinement

ORC @ FRP |U-Wrp v | Design Paramsters | [Comments
Geometry Strengihening Concrete Cross-Section
T-section ~ || || c-Sheet 2401300 v| [info || | £, MPa] 25
w, [mm] h; [mm] |Em‘hﬂuum zhest w | Y Wy
1000 T n, ’—II 8] 45
r_[mm] || em %0 CNR-DT 200 R1/2013
k, 1000 | 1 A
Steel Reinforcement t [mm] 0.163 r - 1 s
Lavers of rebar 1B E; [MPa] Fi; (N/mm]
1 [mm] 1072 A
n, & fmml d fmm] A [mm?] £, * —
L Bd_10 v, faa MR e
W
2
Te 110 ffdd.,z [MPa] 1071.12
T 120 | “m u.uuus
Ay ] 7 ———— Resuts————
al’ F frq PMP)
s [mm] 200)| || Distributed toad o[ | Vo BN
£, [MPa] 400 Veas [KN] 254.07
Applied Normal Force
Yo, . [kN] 31973
" e I
. "
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(ORC @FRP M+ ~ | (@ END ANCHORAGE Design Parameters | |Comments
Geometry Strengthening CNR-DT 200 R1/2013 Cross-Section
| T-section v | | sheet v||info || | K, 1.183 W,
w; [mm] h, [mm] | C-Sheet 240300 e | I [N'mm] 0230 .
2
1 63217/| | n o,
a [mm] 10 = frag DVE2) ‘
[mm] 0.163 1647.72
I [mm] )| | fraa 2 R0 A
E [MPa] 240000.0 £gqq [MPa] 0.00687
Steel Reinforcement W
: 0.0158 00687
Layers of rebar 14 o “rd b W;
133
n, & [mm] d [mm] A [mm?] T4 Results _
- 110/l | xfmm 37| —— Applied Load ————
n, 095/| | o IMPal 93| | kol N \I\]; NN
FC 1.00 'lls [fi'ﬂ’l] 34783 w
Distributed load |l | = 000637 | | u *
£ [MPa] 400
Concrete [ENm] 25285| ——Previous Applied Moment
E, [MPa] 200000 Vra - =5
f. [MPa] 25 207 65 m.
. s ” Mg, , [KNm]
Te B0 | Mgy Mgy 17.02% | | Mg, [Nm]
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Lets see some samples what we have realized:

Almost 2 years ago in Jozefow close to the Warsaw we have used a composite materials to strengt
in the single-family house.

The goal was to enlarge area of the living room by removing the staircase and one concrete column t
supporting the ceiling. That concrete beam supported 7,5kN.

The construction of the ceiling was done by FERT system with beams spaced at 60cm and with max spa
5,5m.

On the floor above that ceiling was the bathroom with big bathtub and we had to avoid the cracking of t
ceiling finish layer.

Project was realized as follows: all ceiling covers were removed to uncover and clean up the construction,
surface of the ceiling was covered by the primer, the ceiling surface was aligh using two-component cement
mortar (its high strength mortar for concrete renovation: Concrete Rock V2), under the mortar there was
immersed the two directions carbon fiber fabric (C-net destiny 220 BL),

further the second layer of the Concrete Rock V2 mortar was applied, next there were pasted by epox
carbon lamellas CFPR (CFK width 100mm and thickness 1,4mm) in a cross-directions and spaced at 8
everything was additionally supported by the GFRP beams H 150mm spaced at 40cm, and post-str
much as possible,after 28 days we removed concrete column.

efore reinforcement the client mark the revision eye to check the eventually cracks, but in
as no any cracks
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Other realizations:

» Lintel Raciborz

» Lintel Olkusz
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CONCRETE REINFORCEMENT

[ 1. C- net (width 100cm) glued by the
| mortar Concrete Rock V2
[
|

2. CFK lamelle 1,4x10mm + epoxy resin
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Naprawy rozwarstwien $cian poprzecznych z podtuznymi nalezy wykona¢ wedtug ponizszego schematu
stosujac obustronnie kotwy CemTie w uktadzie krzyzowym.

RZUT

Kotew wklejane
CemTie #8

w co 5 spoinie

Kotew wklejano 3
CemTie #8 _/ Rozwarstwienie

w co 5 spoinie sciany podfuznej— | NN NN O NCONCONL
Z poprzeczng
KOLEINDSE ROBOT : [JWAGA :
1. Wywierci otwér o wymaqanej 4rednicy i dlugosei, a nastepnie go PRETY UMIESZCZAC MIJANKOWO
oczyécic.

2. Do wypetnione| zaprowq koricowki aplikatora wprowadzic kotwe CemTie |
wprowadzit koficdwke szpilkowq pistoletu do kofca otworu,

3, Pompowanie zaprawy powoduje rownoczesne wsuwanie kotwy.

4, Przeciwcisnienie wypycha dysze z otworu, pozostawiajac w otworze
catkowicie olulong zaprawq kolwe.

Rys. 7 Zszycie rozwarstwionych Scian - rzut.
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Przekrdj A-A
WIDOK SCIANY
£0

f 2 ¢ - Bond— [— | E——— |
] ] ] zaprawa HenBond\
I‘T Peknigcie sciony i ' “ H Tl
[ 1. wekiod | niskoskurczowa zaprawas—"1 ” ”
O ek | A
- 1 A . I L I ! prel spralny HELIBAR “ H
I — 1/ | s s [ B | I IL_]| &
T [ T ¥ T T T | & I [
M S N A | I
| A ' A — = | | =
B S s e s s T I i
L . 1 L B
LT T T T T TT T — 1l I
' ] | i
‘ KOLEMNOSE ROBOT |
{ I, Usunge zopraws ze spoiny wsporne] lub wyeiqt bruzde w moteriaie
— murowym, ¢o naymniej 800mm 2 kazde| strony peknigeio.
! | 2. Wyezyscic szczeliny 20 pomocq odkurzacza | zwillye wodg.
3. Wprowadzic worstwe zoprawy HeliBond pr2y uzyciu oplikatora.
‘ 4. Wepchnge pret HeliBor w zaprow do uzyskonia rdwnej olumy..
Prely HELIBAR #10, L=1600 l 5, Wouqdm nostwqq warstwe zoprowy HelBond w ‘qtqb sfrrzelny w cHu
A w co § spoinie poziome| - cafkowitego pukryrx‘x prela Hd@a | ulyn?vmolc powierzchnie szpochelkg.
ze stall nierdzewnej 1.4301 6. Lapetnic wypemienie szczeling | pgknigcia niskoskiurczong zaprowy

dabrang odpowiednio do zaprow w obiekcie,

Rys. 4 Schemat wzmocnienia naprawy — rzut. Rys. 5 Schemat wzmocnienia naprawy - przekroj.
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» R&D projects:

Composite tie Our R&D project consists of composite tie rods for stay-in-place
formworks, which reduce the quantitative demand for concrete, increase the
thermal resistance of buildings, are resistant to corrosion and are less expensive
and more effective than steel.
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Our R&D project: GFRP composite tie

AANNVLNLLANNNANY

[11E7111717717
GFRP COMPOSITIES TIE

4
J'wlnl'

LOWER INVESTMENT COSTS LESS CARBON FOOTPRINT HIGHER HEAT RESISTANCE TIME SAVING
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Our R&D project: GFRP composite tie

Seigg kompozytowy z whoknao
LS azklanego GFRP @12

153 crgar nlagwiatawonn 153
geintowana KoActwha gwintowong karchvko
7 alostomeny 050 ¥ elastomern

Seigg kompozytowy z whbkna

. S szklanego GFRP @®16
ﬁt AR RN I,
153 c2gae nlagwintowonn ) 153
gwinfowara konclwka gwintowona loncdvko
1 elastomen 80 I gkastomeny

ot

L]
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Our R&D project: GFRP composite tie
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» R&D projects:

TimberFRP by the glue the carbon textile between lower lamelles of the wood we
have a target to reduce a geometric cross-section profile of the wood, reduce the
weight and increase the strength. All surface of wood is protected by the fire
retardant no salt impregnation. For received the result we need to move out the
compression area away of form the tension zone. After some laboratory test we
have seen that this way may sense.
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Our R&D project: Timber FRP GL + C net
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Our R&D project: fire retardant GFRP rods + hybrid core CFRP+GFRP
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Thank You very much for Your attention.

TATRAN FRP
Nowy Sacz, PL
tif: +48 (18) 541 77 70
tatran-frp.com
tatran-group.com




