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Konacno, shodno sprovedenim ispitivanjima
uzoraka, analizi rezultata, kao i pregledom
izveStaja o  prethodnim ispitivanjima
utvrdeno je da skriveni armaturni nastavci
REBBOX sistema

edrt.no. 209913 - skriveni armaturni nastavak
8/150/ 120/ 150 mm sa armaturom 8

eArt.no. 200233 - skriveni armaturni nastavak
10/150/ 120/ 150 mm sa armaturom 910

eArt.no. 209926 - skriveni armaturni nastavak
12/150/120/ 170 mm sa armaturom @12

*Art.no. 200612 - skriveni armaturni nastavak
14 /150/ 170/ 170 mm sa armaturom @14

adekvatni su za
gradevinskih

odgovaraju nameni i
primenu u izvodenju
konstrukcija visokogradnje.

Finally, in accordance with the conducted
tests of samples, analysis of results, as well
as review of reports on previous tests, it was
determined that concealed reinforcement
extensions of the REBBOX system

» Art.no. 209913 - concealed reinforcement
extension 8/150/120/150 mm with bars O8;

* Art.no. 200233 - concealed reinforcement
extension 10/150/120/150 mm with bars @J10;

* Art.no. 209926 - concealed reinforcement
extension 12/150/120/170 mm with bars @12;

= Art.no. 200612 - concealed reinforcement
extension 14/150/170/170 mm with bars ©@14.

are suitable for the purpose and are
adequate for use for application in building
constructions.
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1. OPSTI PODACI

Ispitivanje skrivenih armaturnih nastavaka
preénika @8, @10, @12 i @14 mm REBBOX
sistema izvrseno je na osnovu Ponude
zavedene na  Gradevinskom  fakultetu
Univerziteta u Beogradu pod br. 132398/2-21
od 12.10.2021. god. i Korigovane Ponude
zavedene pod br. 132398/3-21 od 14.10.2021.

god. sa Naruc¢iocem INVESTMONT DOO
Beograd-Zemun.

Predmet  ispitivanja, shodno
Narudioca, su armaturni nastavci:

*Art.n0. 209913 - skriveni armaturni nastavak
8/150/ 120/ 150 mm sa armaturom J8;

*Art.no. 200233 - skriveni armaturni nastavak
10/ 150/ 120/ 150 mm sa armaturom @10;

*Art.n0. 209926 - skriveni armaturni nastavak
12/150/ 120/ 170 mm saarmaturom &12;

*Art.n0. 200612 - skriveni armaturni nastavak
14/150/ 170/ 170 mm saarmaturom @14.

Narucilac je dostavio tehnicku dokumentaciju
predmetnih  armaturnih  veza i izvrSio
ugradivanje po 2 (dva) uzorka od svakog tipau
AB zd izraien na poligonu u Sremskoj
Mitrovici.

zahtevu

Priprema za ispitivanje, otvaranje armaturnih
nastavaka, ispravljanje po dve gornje armature,

E-krgjnja i M-srednja, kao i narezivanje
odgovarajucih navoja, izvrseno je 02.03.2022.
Ispitivanje, koje je obavljeno 03.-04.

03.2022.god., sprovela je Laboratorija za
konstrukcije u okviru Instituta za materijale i
konstrukcije Gradevinskog fakulteta
Univerziteta u Beogradu.

REPORT

1. GENERAL DATA

Testing of REBBOX system concealed
reinforcement fitting extension diameter of
@8, @10, @12 and @14 mm performed base
on the Offer with number 1323398/2-21
October 12", 2021 at the Faculty of Civil
Engineering, University of Belgrade and
Corrected Offer with number 132398/3-21
dated October 14", 2021 with the Client
INVESTMONT LTD Belgrade-Zemun.

The subject of testing, in accordance with the
request of the Client, are reinforcement
extensions:

¢ Art.no. 209913 - concea ed reinforcement
extension 8/150/120/150 mm with bars &J8;

* Art.no. 200233 - concea ed reinforcement
extension 10/150/120/150 mm with bars @10:;

* Art.no. 209926 - concea ed reinforcement
extension 12/150/120/170 mm with bars @12;

* Art.no. 200612 - concea ed reinforcement
extension 14/150/170/170 mm with bars @14.

The Client submitted the technica
documentation of the  reinforcement
connections and installed 2 (two) samples of
each type in the RC wall made on the polygon
in Sremska Mitrovica.

Preparation  for  testing, opening  of
reinforcement extensions, straightening of the
two upper fittings, E-end and M-middle, as
well as cutting the appropriate threads, was
performed on March 2, 2022.

Testing, which was performed on March 34,
2022, conducted by the Laboratory for
Structures within the Institute of Materials and
Structures of the Faculty of Civil Engineering,
University of Belgrade.

|zvesta) br. / Report No. 017/2021

4/19




University of Belgrade Faculty of Civil Engineering
Institute for materials and structures— L abor atory for structures

2. OPISKONSTRUKCIJE

Armaturni nastavci namenjeni su za ugradnju u
zidovima / plocama AB konstrukcija, u cilju
ubrzanjaizgradnje objekata.

Nakon izvodenja elemenata u kojima su
ugradeni armaturni  nastavci, wvrS  se
ispravljanje armature nastavka, a u cilju
preklapanja sa armaturom elemenata koji se
naknadno izvode (AB ploce meduspratnih
konstrukcija, stepenistai dr.).

U armaturnim nastavcima ugradena je rebrasta
armatura kvaliteta B500B u obliku ¢irilicnog
sova II (tzv. II-ovke postavlijene u
horizontalnom polozaju) ¢ime se prakti¢no
formirgu uzengije koje ostgju ubetonirane u
elemente koji se prvo izvode, sa povijenim
Krajevima u gornjoj i donjoj zoni elelemenata
koji se naknadno izvode. Duzine povijenih
krgjeva armaturnih nastavaka, kao i Srina
ubetoniranog dela armature, zavise od precnika
armature i debljine elementa u kojima su
ugradeni nastavci. Povijena armatura ostgje u
formarnoj 'ni§' u prvo-izvedenom elementu
(zidu) dubine cca 5cm, pri ¢emu je spreceno
prodiranje betona zatitom povijene armature
limom (formira se odgovargjuca kutija/obloga
nastavka).

Nakon izvodenja elemenata u kojima su
nastavci ugradeni, vrS se otvaranje kutije
nastavka, ispravljanje armature i preklapanje sa
armaturom elemenata koji se naknadno izvode.

Moguce su razlicite konfiguracije armaturnih
nastavaka, a kako je prikazano u Katalogu
proizvodaca. Standardne konfiguracije
armaturnih nastavaka prikazane su u Prilogu-1.

Za potrebe ispitivanja izraden je AB zd
debljine d=25cm u koji su ugradeni armaturni
nastavci od betona kvaliteta C30/37 (MB30), a
kako je prikazano u Prilogu-1: Dispozicija
konstrukcije, slika 1.

2. DESCRIPTION OF STRUCTURE

Reinforcing extension fittings are intended for
installation in walls / dlabs of RC struct., in
order to speed up the construction of buildings.

After performing the elements in which the
reinforcement extensions are installed, the bars
are unbended, in order to overlap with the
reinforcement of the elements that are
subsequently performed (AB slabs, stairs, etc.).

In the reinforcement extensions are
reinforcement of B500B quality is installed in
the shape of the vyrillic letter TT1 (so-called IT
—shape reinforcement placed in a horizontal
position), which practically forms stirrups that
remain in concrete into the elements that are
first performed, with bended ends in the upper
and lower zone of eements which
subsequently erected. The lengths of the bent
ends of the reinforcement extensions, as well
as the width of the concreted part of the
reinforcement, depend on the diameter of the
reinforcement and the thickness of the element
where extensions are installed. The bent
reinforcement remains in 'space’ in the first-
erected element (wal) about 5 cm deep,
preventing the penetration of concrete by
protecting the bent reinforcement with metal
sheet (a suitable box is formed).

After erecton of elements in which the
extensions are installed, the box is opened and
the reinforcement unbended that are
subsequently performed is overlapped with the
reinforcement.

Different configurations of reinforcement
extensions are possible, as shown in the
Manufacturer's Catalog. Standard
configurations of reinforcement extensions are
shown in Appendix-1.

For the purposes of testing, an AB wall with a
thickness of d = 25 cm was made, in which
reinforced concrete extensions of C30 / 37
quality (MB30) were installed, as shown in
Appendix-1: Disposition of the structure,
Figure 1.

|zvedta) br. / Report No. 017/2021
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Slika 1: Dispozicija konstrukcije sa ugradenim uzorcima armaturnih nastavaka
Figure 1. Layout of structure with bilt-in concealed reinforcement fitting extension

3. PROGRAM ISPITIVANJA

Program ispitivanja  armaturnih nastavaka
izvrSino je apliciranjem opterecenja u pravcu
ose ispravljene gornje armature nastavka. Na
svakom pojedinathom uzorku izvrSeno je
ispitivanje 2 armaturne Sipke, E-krajnje
armature u nastavku i M-srednje Sipke u
srednjoj zoni nastavka, a koje su nakon
otvaranja skrivenog armaturnog nastavka
ispravljene i narezan je odgovarauci navoji na
duzini cca 150mm.

3.1 Mernamestai instrumenti
Prilikom ispitivanjavrseno je:
- Merenje 50% aplicirane sile na gornjoj
armaturi  nastavka dinamometrom  U2B
opsega 50kN;

- Merenje pomeranjalizduzenja elektronskim
meracem pomeranja WA100 opsega 100mm.
Akvizicija podataka vrSena je elektronskim
sstemom  MGCplus sa  frekvencijom

uzorkovanjafs=1Hz.
Svi primenjeni instrumenti, kao i akvizicioni
sistem, su proizvodata HBM — Hottinger
Baldwin Messtechnik.

3. PROGRAM OF TESTING

The test program of reinforcement extensions
was performed by applying a load in the
direction of the axis of the corrected upper
reinforcement of the extenson. On each
individual sample, 2 reinforcing bars, E-end
reinforcement and M-middle bar in the middle
zone of the extension, which were unbent after
opening the reinforcement extension and
appropriate threads were cut to a length of
approx. 150 mm.

3.1 Test pointsand instruments
During testing was performed:

- Measurement of 50% of the applied force on
the upper bar of the extension with a U2B
dynamometer with the range of 50kN;

- Displacement / elongation measurement with
electronic displacement meter (LVDT)
WA100 range 100mm.

Data acquisition was performed with the
electronic system MGCplus with sampling
frequency fs= 1Hz.

All instruments used, as well as the acquisition
system, are manufactured by HBM - Hottinger
Baldwin Messtechnik.
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3.2 Analizarezultata ispitivanja

Na osnovu sprovedenih ispitivanja utvrdi¢e se
da li dolazi do izvlacenja armaturnih Sipki
nastavka na kojima je aplicirano opterecenje, a
isto ¢e hiti poredeno sa procenjenim nivoom
sila pri kojima dolazi do plastifikacije, na
osnovu cega ¢e se izvesti odgovarguci
zakljucak.

3.2 Analysis of test results

Based on the conducted tests will be
determined whether the reinforcement bars of
the reinforcement extensions on which the load
is applied are pulled out, and the same will be
compared with the estimated load level at
which yielding occurs, and the appropriate
conclusion will be reported.

4. PROBNO OPTERECENJE

Protokol optere¢enja definisan je na osnovu
maksimalnog nivoa optere¢enja na osnovu procene
sile na granici te¢enja za redukovan popre¢ni
presek nakon narezivanja navoja na armaturnim
Sipkama koje su predmet ispitivanja.

Opterecenje je apliciranu u 5(pet) priblizno
istih inkremenata, do dostizanja maksimahog
nivoa opterecenja ili do registrovanja velikih
deformacija koje odgovargju dostizanju nivoa
tecenja armature na koje je aplicirana sila
tokom ispitivanja.

4. TEST LOAD

The load protocol is defined on the basis of the
maximum load level based on estimated force
a the yield strength for the reduced cross
section after threading on the reinforcing bars
that are the subject of the test.

The load was applied in 5 (five) approximately
the same increments, until the maximum load
level was reached or large deformations were
recorded, which correspond to the level of
yielding of materia of bar of reinforcement
extension during the test.

5.MERNA MESTA | INSTRUMENT]I

Shodno Programu ispitivanja, a kako je
prikazano na Slici 2, vrSeno je merenje:

- 50% aplicirane sile — Payn[KN], i

- Pomeranje/izduzenje U[mm)].

5. TEST POINTSAND INSTRUMENTS

According to the Test Program, as it is shown
in Fig-2 were conducted measurement of:

* 50% of applied force - Pdyn [kN], and
* Displacement /elongation U [mm].

LEGENDA / LEGEND:

Le

Dinamometar za merenje sile
Dynamometar / force gage

Hidraulicna presa za apliciranje opterecenja
Hydraulic cylinder

Elektronski merac pomeranja / Ugibomer
LVDT - device for displacement measurement

Mereno 50% aplicirane sile
PIN] Measured 50% of applied force
Mereno pomeranje / izduzenje

U[mm|
] Measured diplacement / extension

Podkonstrukcija za opterecivanje

Substructure for loading
N]
Podlozna ploca
Washer
|
Navrtka
Nut

ke
Ugibomer

LVDT <

800

Isrpavljeni gornji deo ankera
Upper part of reinforcement seted straight

Slika2: Mernamesta tokom ispitivanja skrivenih armaturnih nastavaka
Figure 2: Test points during testing of conceal ed reinforcement fitting extension
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Shodno Programu ispitivanja, a kako je

prikazano na Slici 2, merenja su vrsena:

- Sile - Pdyn[kN] dinamometrom U2B-50kN, i

- Pomeranjalizduzenja - U[mm)] elektronskim
ugibomerom WA100.

Tokom ispitivanja vrsena je automatska

akvizicija podataka 20-bithim  mernim

sistemom MGCplus.

Svi primenjeni instrumenti, kao i akvizicioni

sistem, su proizvodata HBM — Hottinger

Baldwin Messtechnik.

According to the Test Program, as it is shown
in Fig-2 were conducted measurement bz:
- Force - Pdyn [KN] using force transducer
U2B-50kN, and
- Displacement /elongation U [mm] using
LVDT WA100.
During the test, automatic data acquisition
was peformed with a 20-bit measuring
system MGCplus.
All instruments used, as well as the
acquisition system, are manufactured by
HBM - Hottinger Baldwin Messtechnik.

6. ANALIZA REZULTATA ISPITIVANJA

Nakon sprovedenih ispitivanja izvrSena je

detaljna analiza rezultata, 1 odgovora
pojedinacnih, ispitivanih, armaturnih  Sipki
armaturnin nastavaka koji su bili predmet
ispitivanja.

Detaljni zapisnici registrovanih pomeranja u
zavisnosti od apliciranog opterecenja tokom
ispitivanja, a tokom faza ispitivanja, prikazani
su u Prilogu-3 ovog lzvestgja.

Takode, u istom Prilogu-3 prikazani su
odgovaragjuci komparativni dijagrami odgovora
ispitivanih armaturnih profila na uzorcima koji
su bili predmet ispitivanja. Pored navedenog,
na istim dijagramima su prikazani |
odgovarguci nivoi procenjenog opterec¢enja pri
kojem se realizuje plastifikacija shodno proceni
dato] odgovargju¢em Kontrolnom proracunu —
Prilog-4.

S obzirom na cinjenicu da je od svakog tipa
armaturne veze ispitivana po 2 uzorka, isti su
oznaceni sa A/B, respektivho za uzorak-1
odnosno uzorak-2 odgovargjuceg tipa. Takode,
rezultati se prikazuju za E-krajnju i M-srednju
armaturu koje su ispitivane na svakom uzorku
od svakog tipa.

Konatno, registrovana pomeranja su posledica
ispravljanja odgovargjuée armature, kao i
izduzenjaiste.

6. ANALYSISOF TEST RESULTS

After conducted tests, a detailed analysis of the
results and responses of individual, tested,
reinforcing bars of reinforcement extensions
that were the subject of the test was performed.

Detailed records of registered displacements
depending on the applied load during the test,
test phases, are shown in Appendix-3 of this
Report.

Also, in the same Appendix-3, the
corresponding comparative diagrams of the
responses of the tested reinforcement profiles
of the samples that were the subject of the test
are presented. In addition to the above, the
same diagrams show the corresponding levels
of the estimated load at which the yielding is

realized, as estimated according to
corresponding  Control ~ computation -
Appendix-4.

Due to the fact that 2 samples of each type of
armature connection were tested, they were
marked with A/B, respectively for sample-1
and sample-2 of the appropriate type. Also, the
results are presented for E-end and M-middle
reinforcement which are tested on each sample
of each type.

Findly, the recorded displacements are
consequence of the unbent of the
reinforcement bar, aswell asit’s elongation.
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6.1 Analizarezultata ispitivanja uzoraka 6.1 Analysis of test results of
art.no. 209913 sa armaturom @8mm art.no. 209913 with reinforcement @8mm

Na dlici 3 prikazani su dijagrami odgovora | Figure 3 shows the response diagrams during
tokom ispitivanja uzoraka armaturnih veza | the testing of reinforcement connection
art.no. 209913 sa armaturom @8mm, uzorak- | samples art.no. 209913 with reinforcement
1A uzorak-1B. @8mm, sample-1A and sample-1B.

Armaturni nastavak / Concealed reinforcement fitting extension  Type-209913
preénik arnature / reinforcement diameter #8mm Sample-lA

25.00
z
=
e 20.00 —e— Armatura /
E Reinforcement
";, 1A-E  @8mm
:'é 15.00 = 8= Armatura /
_l:é. Reinforcement
g 1A-M  @8mm
= 10.00 ++ @+ Pyield
]
£
£
=
;T 5.00

0:00

-1.00 1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00 ‘

U [mm] Pomeranje-izduzenje / Displacement-extension

1
Armaturni nastavak / Concealed reinforcement fitting extension  Type-209913
precnik arnature / reinforcement diameter @8mm Sample-lB
25.00

z
=
'; 20.00 ———t——9 —e— Armatura /
S o i | pae=mm=m=——"= ' Reinforcement
S ) SR | PR 0 T (% RO oo p 18- @8mm
g 1500 ¢ . ] =4=_Armatura/
< | - | I Reinfarcement
3 || - |'I 1 1B-M  @8mm
= | s - | ' ++ @+ Pyield
2 1000 ¢ 5= | ]
= | |
E S [ !
2 / [ !
s so0 ¢/ [

! |

! I

§ I

0.00— ®
-1.00 1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00
U [mm] Pomeranje-izduzenje / Displacement-extension

Slika3: Dijagrami odgovoratokom ispitivanja armaturnih profilanauzorcima1Ai 1B
Figure 3: Diagrams of responses during testing of reinforcing profiles of samples 1A and 1B
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Shodno dijagramima registrovanih
pomeranjalizvlacenja profila u zavisnosti od
aplicirane sile prilikom ispitivanja uzoraka
armaturnih  nastavaka art.no. 209913 sa
armaturom @8mm, uzorak-1A i uzorak-1B,
evidentno je:

- Prilikom apliciranja opterecenja na kranji i
srednji profil, 1A-E i 1A-M, kao i tokom
ispitivanja na profilima 1B-E i 1B-M, nije
doslo do izviacenja istih iz zida u kome su
armaturne veze ugradene za potrebe
ispitivanja, a za maksimano aplicirano
opterecenje vece od procenjenog nivoa
dostizanja granice tecenja profila Pyie.p =
16.41 kN.

- Ukupno realizovano pomeranje je posledica
ne-idealno ispravljanja prethodno savijenog
profila, kao i odgovarajuceg izduzenja profila
tokom opterecivanja

- Nakon  pregleda ispitivanih  profila,
ustanovljeno je da nije doslo do izvliacenja
profila iz AB zida u kome su armaturni
nastavci ugradeni.

According to the diagrams of registered
displacements / extractions of profiles
depending on the applied force during testing
samples of reinforcing extensions art.no.
209913 with reinforcement @8mm, sample-1A
and sample-1B, it is evident:

e During applying the load to the end and
middle profile, 1A-E and 1A-M, as well as
during testing on profiles 1B-E and 1B-M, they
were not pulled out of the wall in which the
reinforcement connections are instaled for
testing purposes for a maximum applied load
greater than the estimated level of profile yield
limit PyieLo = 16.41 kN.

e The tota readlized displacement is a
consegquence of non-ideal correction of the
previoudy bent profile, as wel as the
corresponding elongation of the profile during
loading.

» After inspecting the tested profiles, it was
found that there was no extraction of the
profile from the RC wall in which the
reinforcement extensions were installed.
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6.2 Analizarezultata ispitivanja uzoraka
art.no. 200233 sa armaturom @10mm

Na dlici 4 prikazani su dijagrami odgovora
tokom ispitivanja uzoraka armaturnih veza
art.no. 200233 sa armaturom @10mm, uzorak-
2A i uzorak-2B.

6.2 Analysis of test results of
art.no. 200233 with reinforcement @10mm

Figure 4 shows the response diagrams during
the testing of reinforcement connection
samples art.no. 200233 with reinforcement
@10mm, sample-2A and sample-2B.

35.00
30.00
25.00 [TE
20.00
15.00

10.00

Aplicirana sila / Applied force P[kN]

5.00

0.00

-1.00 1.00 3.00

U [mm]

5.00

Armaturni nastavak / Concealed reinforcement fitting extension

Type-200233

preénik arnature / reinforcement diameter #10mm Sample-ZA

—e— Armatura /
Reinforcement
2A-E @10mm

- o= Armatura/
Reinforcement
2A-M  @10mm

«+®++ Pyjeld

7.00 9.00 11.00 13.00 15.00

Pomeranje-izduzenje / Displacement-extension ‘

35.00

30.00

25.00

20.00

15.00

10.00

Aplicirana sila/ Applied force P[kN]

5.00

0-00
-1.00

1.00
U [mm]  Pomeranje-izduzenje/ Displacement-extension

3.00 5.00

Armaturni nastavak / Concealed reinforcement fitting extension
preénik arnature / reinforcement diameter @10mm Sample-2B

Type-200233

—e— Armatura /
Reinforcement
2B-E @10mm

== Armatura/
Reinforcement
2B-M  @10mm
Pyield

7.00 9.00 11.00 13.00 15.00

Slika4: Dijagrami odgovoratokom ispitivanjaarmaturnih profilanauzorcima2Ai 2B
Figure 4: Diagrams of responses during testing of reinforcing profiles of samples 2A and 2B
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Shodno dijagramima registrovanih
pomeranjalizvlacenja profila u zavisnosti od
aplicirane sile prilikom ispitivanja uzoraka
armaturnih  nastavaka art.no. 200233 sa
armaturom @10mm, uzorak-2A i uzorak-2B,
evidentno je:

- Prilikom apliciranja opterecenja na kranji i
srednji profil, 2A-E i 2A-M, kako i tokom
ispitivanja na profilima 2B-E i 2B-M, nije
doslo do izviacenja istih iz zida u kome su
armaturne veze ugradene za potrebe
ispitivanja, a za maksimano aplicirano
opterecenje vece od procenjenog nivoa
dostizanja granice tecenja profila Pyie.p =
26.13 kN.

- Ukupno realizovano pomeranje je posledica
ne-idealno ispravljanja prethodno savijenog
profila, kao i odgovarajuceg izduzenja profila
tokom opterecivanja

- Nakon  pregleda ispitivanih  profila,
ustanovljeno je da nije doslo do izvliacenja
profila iz AB zida u kome su armaturni
nastavci ugradeni.

According to the diagrams of registered
displacements / extractions of profiles
depending on the applied force during testing
samples of reinforcing extensions art.no.
200233 with reinforcement @10mm, sample-2A
and sample-2B, it is evident:

e During applying the load to the end and
middle profile, 2A-E and 2A-M, as well as
during testing on profiles 2B-E and 2B-M, they
were not pulled out of the wall in which the
reinforcement connections are instaled for
testing purposes for a maximum applied load
greater than the estimated level of profile yield
limit PyieLo = 26.13 kN.

e The tota readized displacement is a
consegquence of non-ideal correction of the
previoudy bent profile, as wel as the
corresponding elongation of the profile during
loading.

» After inspecting the tested profiles, it was
found that there was no extraction of the
profile from the RC wall in which the
reinforcement extensions were installed.
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6.3 Analizarezultata ispitivanja uzoraka 6.3 Analysis of test results of
art.no. 209926 sa armaturom @12mm art.no. 209926 with reinforcement @12mm

Na dlici 5 prikazani su dijagrami odgovora | Figure 5 shows the response diagrams during
tokom ispitivanja uzoraka armaturnih veza|the testing of reinforcement connection
art.no. 209926 sa armaturom @12mm, uzorak- | samples art.no. 209926 with reinforcement
3A i uzorak-3B. @12mm, sample-3A and sample-3B.

Armaturni nastavak / Concealed reinforcement fitting extension  Type-209926
preénik arnature / reinforcement diameter @12mm Sa mple-3A

45.00
= 40.00
=
t 35.00 —e— Armatura /
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~ 20.00 3A-M @12mm
= <
= »+®: s Pyield
o 15.00
=
Z 0.00
< 10.
=3 5.00

0.00
-1.00 1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00

U [mm] Pomeranje-izduzenje / Displacement-extension

Armaturni nastavak / Concealed reinforcement fitting extension ~ Type-209926
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45.00
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=2 25.00 ! Reinforcement
S l' 3B-M @12mm
7 20.00 , Pyield
5 15.00 ]
= 10.00 1
< 1
5.00 ]
]
0.00 5
-1.00 1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00

U [mm] Pomeranje-izduzenje/ Displacement-extension

Slika5: Dijagrami odgovoratokom ispitivanja armaturnih profilanauzorcima3Ai 3B
Figure 5: Diagrams of responses during testing of reinforcing profiles of samples 3A and 3B
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Shodno dijagramima registrovanih
pomeranjalizvlacenja profila u zavisnosti od
aplicirane sile prilikom ispitivanja uzoraka
armaturnih  nastavaka art.no. 209926 sa
armaturom @12mm, uzorak-3A i uzorak-3B,
evidentno je:

- Prilikom apliciranja opterecenja na kranji i
srednji profil, 3A-E i 3A-M, kako i tokom
ispitivanja na profilima 3B-E i 3B-M, nije
doslo do izviacenja istih iz zida u kome su
armaturne veze ugradene za potrebe
ispitivanja, a za maksimano aplicirano
opterecenje blisko ili vece od procenjenog
nivoa dostizanja granice tecenja profila
PyieLo = 38.10 kN.

- Ukupno realizovano pomeranje je posledica
ne-idealno ispravljanja prethodno savijenog
profila, kao i odgovarajuceg izduzenja profila
tokom opterecivanja

- Nakon  pregleda ispitivanih  profila,
ustanovljeno je da nije doslo do izvliacenja
profila iz AB zida u kome su armaturni
nastavci ugradeni.

According to the diagrams of registered
displacements / extractions of profiles
depending on the applied force during testing
samples of reinforcing extensions art.no.
209926 with reinforcement @12mm, sample-3A
and sample-3B, it is evident:

e During applying the load to the end and
middle profile, 3A-E and 3A-M, as well as
during testing on profiles 3B-E and 3B-M, they
were not pulled out of the wall in which the
reinforcement connections are instaled for
testing purposes for amaximum applied load is
close or greater than the estimated level of
profile yield limit PyieLpo = 38.10 kN.

e The tota readlized displacement is a
consegquence of non-ideal correction of the
previoudy bent profile, as wel as the
corresponding elongation of the profile during
loading.

» After inspecting the tested profiles, it was
found that there was no extraction of the
profile from the RC wall in which the
reinforcement extensions were installed.
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6.4 Analizarezultata ispitivanja uzoraka
art.no. 200612 sa armaturom @14mm

Na dlici 6 prikazani su dijagrami odgovora
tokom ispitivanja uzoraka armaturnih veza
art.no. 200612 sa armaturom @14mm, uzorak-
4A i uzorak-4B.

6.4 Analysis of test results of
art.no. 20612 with reinforcement @14mm

Figure 6 shows the response diagrams during
the testing of reinforcement connection
samples art.no. 200612 with reinforcement
@14mm, sample-4A and sample-4B.
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Slika 6: Dijagrami odgovoratokom ispitivanja armaturnih profilanauzorcima4Ai 4B
Figure 6: Diagrams of responses during testing of reinforcing profiles of samples 4A and 4B
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Shodno dijagramima registrovanih
pomeranjalizvlacenja profila u zavisnosti od
aplicirane sile prilikom ispitivanja uzoraka
armaturnih  nastavaka art.no. 200612 sa
armaturom @14mm, uzorak-4A i uzorak-4B,
evidentno je:

- Prilikom apliciranja opterecenja na kranji i
srednji profil, 4A-E i 4A-M, kako i tokom
ispitivanja na profilima 4B-E i 4B-M, nije
doslo do izviacenja istih iz zida u kome su
armaturne veze ugradene za potrebe
ispitivanja, a za maksmano aplicirano
opterecenje blisko ili ve¢e od procenjenog
nivoa dostizanja granice tecenja profila
PyieLp = 52.32 kN.

- Ukupno realizovano pomeranje je posledica
ne-idealno ispravljanja prethodno savijenog
profila, kao i odgovarajuceg izduzenja profila
tokom opterecivanja

- Nakon  pregleda ispitivanih  profila,
ustanovljeno je da nije doslo do izvliacenja
profila iz AB zida u kome su armaturni
nastavci ugradeni.

According to the diagrams of registered
displacements / extractions of profiles
depending on the applied force during testing
samples of reinforcing extensions art.no.
200612 with reinforcement @14mm, sample-4A
and sample-4B, it is evident:

e During applying the load to the end and
middle profile, 4A-E and 4A-M, as well as
during testing on profiles 3B-E and 4B-M, they
were not pulled out of the wall in which the
reinforcement connections are instaled for
testing purposes for amaximum applied load is
close or greater than the estimated level of
profile yield limit PyieLo = 52.32kN.

e The tota readlized displacement is a
consequence of non-ideal correction of the
previoudy bent profile, as wel as the
corresponding elongation of the profile during
loading.

» After inspecting the tested profiles, it was
found that there was no extraction of the
profile from the RC wall in which the
reinforcement extensions were installed.
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7. ZAKLJUCAK

Na osnovu ispitivanja skrivenih armaturnih
nastavaka REBBOX sistema proizvodaca
INVESTMONT DOO Beograd-Zemun iz
Beograda-Zemuna,

*Art.no. 209913 - skriveni armaturni nastavak
8/ 150/ 120/ 150 mm sa armaturom J8;

*Art.no. 200233 - skriveni armaturni nastavak
10/ 150/ 120/ 150 mm sa armaturom @10;

*Art.no. 209926 - skriveni armaturni nastavak
12/ 150/ 120/ 170 mm sa armaturom @12;

*Art.no. 200612 - skriveni armaturni nastavak
14/150/ 170/ 170 mm saarmaturom @14,

sprovedenog od strane Laboratorije za
konstrukcije u okviru Instituta za materijae i
konstrukcije Gradevinskog fakulteta
Univerziteta u Beogradu, kao i dostavljene
dokumentacije, zakljucuje se:

- Ispitivanje uzoraka skrivenih armaturnih
nastavaka REBBOX sistema sprovedeno je u
nepovoljnijoj dispoziciji u odnosu narealnu u
konstrukcijama, s obzirom da donja armatura
nije ubetonirana u zoni izvan zida u kome su
ispitivani nastavci ugradeni, i dispozicija
ispitvanjaje 'nastrani sigurnosti’;

- Apliciranjem optere¢enja na gornji  profil
armaturnog nastavka do nivoa granice tecenja
materijala od koga su izradeni profili
(armatura  B500B) nije  registrovano
izvlacenje profila iz zida u kome su nastavci
ugradeni. Isto ukazuje da samo ubetonirani
deo uzengije je dovoljan za ostvarenje
adhezije tj. 'sidrenja profila nastavka.
Navedeno je ustanovljeno na krgnjim i
srednjim profilimaispitivanih nastavaka.

- Registrovana pomeranja su posledica
dodatnog ispravljanja armaturnog profila

nastavka i izduZzenja usled apliciranog
opterecenja;
-Na osnovu dostavljenih lzvestga o

ispitivanju armature koja se primenjuje za
izradu nastavaka, evidentno je da ista
odgovara kvalitetu armature B500B.

7. CONCLUSION

Based on testing of concealed reinforcement
fitting extension of the REBBOX system
manufactured by INVESTMONT LTD
Belgrade-Zemun from Belgrade-Zemun,

* Art.no. 209913 - concealed reinforcement
extension 8/150/120/150 mm with bars &8;

* Art.no. 200233 - concealed reinforcement
extension 10/150/120/150 mm with bars @10;

* Art.no. 209926 - concealed reinforcement
extension 12/150/120/170 mm with bars @12;

* Art.no. 200612 - concealed reinforcement
extension 14/150/170/170 mm with bars @14,

caried out by the Laboratory for Structures
within the Institute of Materials and Structures
of the Faculty of Civil Engineering, University
of Belgrade, it is concluded:

- Testing of samples of concealed
reinforcement extensions of REBBOX system
was conducted in a less favorable layout than
the real one in structure, since the lower
reinforcement is not concreted in the area
outside the wall where the tested extensions
are installed, and the test layout is 'on safety
side;

- By applying the load on the upper profile of
the reinforcement extension to the level of the
yielding of the materiad from which the
profiles were made (reinforcement B500B),
no extraction of the profile from the wall in
which the extensions are installed was
registered. The same indicates that just the
concreted part of the stirrup is sufficient to
achieve adhesion, ie. ‘anchoring’ profile. This
was established on the end and middle
profiles of the examined extensions.

- Registered displacements are a consequence
of additional correction of the reinforcement
profile of the extension and elongation due to
the applied load;

- Based on the submitted Reports on the testing
of reinforcement used for the production of
extensions, it is evident that it corresponds to
the quality of reinforcement B5S00B.
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Kona¢no, shodno sprovedenim ispitivanjima
uzoraka, analizi rezultata, kao i pregledom
izveStaja 0 prethodnim ispitivanjima
utvrdeno je da skriveni armaturni nastavci
REBBOX sistema

*Art.no. 209913 - skriveni armaturni nastavak
8/150/ 120/ 150 mm sa armaturom &8

*Art.no. 200233 - skriveni armaturni nastavak
10/ 150/ 120/ 150 mm sa armaturom @10

*Art.no. 209926 - skriveni armaturni nastavak
12/150/ 120/ 170 mm sa armaturom @12

*Art.no. 200612 - skriveni armaturni nastavak
14/150/ 170/ 170 mm saarmaturom @14

adekvatni su za
gradevinskih

odgovaraju nameni i
primenu u izvodenju
konstrukcija visokogradnje.

Finally, in accordance with the conducted
tests of samples, analysis of results, as well
asreview of reportson previoustests, it was
determined that concealed reinforcement
extensions of the REBBOX system

* Art.no. 209913 - concealed reinforcement
extension 8/150/120/150 mm with bars &8;

* Art.no. 200233 - concealed reinforcement
extension 10/150/120/150 mm with bars @10;

* Art.no. 209926 - conceal ed reinforcement
extension 12/150/120/170 mm with bars @12;

* Art.no. 200612 - concealed reinforcement
extension 14/150/170/170 mm with bars @14.

are suitable for the purpose and are
adequate for use for application in building
constructions.

Izvestaj odobrio / Report approved by:
Tehnic¢ki rukovodilac Laboratorije/
Technical manager of the Laboratory

Zoran Miskovi¢, PhD, CEng.

STAVIO/PREPARED by:

Zoran Miskovi¢, PhD, CEng.

KRAJIZVESTAJA / END OF THE REPORT

IZVESTAJ sadrZi 5 (pet) Priloga/ The REPORT includes 5(five) Appendixes

Izvestaj se moZe umnozavati samo u celosti, a pojedini delovi samo uz odobrenje Laboratorije za konstrukcije I nstituta za

materijalei konstrukcije Gradevinskog fakulteta /

The Report can be reproduced in integrally, and parts with permiton of the Laboratory for structure of the I nsitute for
Materials and Structures of the faculty of Civil Engineering University of Belgrade
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PRILOG -1 / APPENDIX -1

DISPOZICIJA KONSTRUKCIJE / GENERAL LAYOUT OF STRUCTURE

ISPITIVANJA REBBOX sistema
skrivenih armaturnih nastavaka precnika @8, @10, @12 i @14 mm

of testing REBBOX system
concealed reinforcement fitting extension diameter of @8, @10, @12 and @14 mm
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Prilog 1-2: Dostavljena dokumentacija od Naruéioca / Documentation delivered by Client
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REBBOX "

GRAFICKA DOKUMENTACIJA

Beograd, Decembar 2020.

a u glucaju

REBBOX "

Korianik je odgovoran za praviino korigéenje,

nedoumica, obratite se tehnicko) podrici

b

Uputstvo
Zza montazu

Qvo uputatvo za
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i,

REBBOX "

Korisnik je odgovoran za pravilno koriséenje, a u sluéaju

nedoumica, obratite se tehnickoj po

Owo uputstve za ugradnju predstavijaju sazeti opis fak-
tora koji imaju direktan uticaj na performanse proizvo-

-
da REBBOX i zasnovane su na trenutnoj tehnologiji.

Uputstvo
za montazu
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PRILOG -2 / APPENDIX -2

PROGRAM ISPITIVANJA, MERNA MESTA | PROBNO OPTERECENJE
PROOF LOAD TEST PROGRAM, TEST POINTS, TEST LOAD

ISPITIVANJA REBBOX sistema
skrivenih armaturnih nastavaka pre¢nika @8, @10, @12 i @14 mm

of testing REBBOX system
concealed reinforcement fitting extension diameter of @8, @10, @12 and @14 mm

- Prilog / Appendix 2-1: Program ispitivanja / Test Program
- Prilog / Appendix 2-2: Dispozicija mernih mesta/ Layout of test points
- Prilog / Appendix 2-3: Dispozicija probnog optere¢enja/ Test Load Layout
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Prilog / Appendix 2-1: Program ispitivanja / Test Program

Predmet ispitivanja, shodno zahtevu Narucioca, su
armaturni nastavci:

- Art.no. 209913 sa armaturom precnika @8

- Art.no. 200233 sa armaturom precnika @10

- Art.no. 209926 sa armaturom precnika @12

- Art.no. 200612 sa armaturom precnika @14

U obavezi naruéioca je da instalira po 2 armaturna
nastavka, od svakog tipa, u AB zidu prema
dispoziciji ispitivanja datoj u Prilogu 1.

Ispitivanje armaturnih  nastavaka izvrSice se
apliciranjem optere¢enja u pravcu ose ispravljene
gornje armature nastavka. Na svakom pojedinathom
uzorku izvrSice se ispitivanje 2 armaturne Sipke,
krajnje armature u nastavku i armaturne Sipke u
srednjoj zoni nastavka, a koje ¢e nakon otvaranja
skrivenog armaturnog nastavka biti ispravljne i na
istim ¢e biti narezani odgovargju¢i navoji na duZzini
cca 150mm.

Apliciranje sile ¢e se izvrSiti posredno, primenom
podkonstrukcije sistema proste grede uz direktno
apliciranje sile hidraulicnom presom na jednom kragju
i merenje odgovargjuce reakcije na drugom kraju. Na
ova nxin, aplicirana sila na armaturi nastavka ¢e biti
odredena kao dvostruka vrednost registrovane sile na
dinamometrul.

Prilikom ispitivanja merenje sle ¢e se vrSti
dinamometrom U2B kapaciteta 50kN, dok ¢e se
merenje pomeranjalizduzenja mereiti elektronskim
meratem pomeranja WA100 opsega 100mm.
Akvizicija podataka ¢e se wvrditi  elektronskim
sistemom MGCplus. Svi primenjeni instrumenti, kao
i akvizicioni Sistem, su proizvodaca HBM —
Hottinger Baldwin Messtechnik.

Napominje se da prilikom pripreme armature za
ispitivanje nije moguce sprovesti idealno ispravljanje
istih iz paketa REBBOX-sistema, kao ni idealno
centri¢no postavljanje podkonstrukcije za apliciranje
sile. Navedeno, ¢e imati posledicu regisrovanja vecih
(uglavnom parazitnih pomeranja) a koja su posledica
prethodno navedenih ekscentri¢nosti.

The subject of testing, in accordance with the
reguest of the Client, are reinforcement extensions:
» Art.no. 209913 with reinforcement bars @8

* Art.no. 200233 with reinforcement bars @10

* Art.no. 209926 with reinforcement bars @12

* Art.no. 200612 with reinforcement bars @14

The client is obliged to install 2 reinforcement
fittings, of each type, in the AB wall according to
the test disposition available in the Appendix 1.

Testing of reinforcement extensions will be
performed by applying aload in the direction of the
axis of the corrected upper reinforcement of the
extension. On each individual sample, 2 reinforcing
bars, end fittings below and reinforcement bars in
the middle zone of the extension will be tested,
which will be straightened after opening the hidden
reinforcement extenson and the corresponding
threads will be cut to alength of approx. 150 mm.

The application of force will be performed
indirectly, by applying the substructure of the
simple beam system with the direct application of
force by a hydraulic press a one end and the
measurement of the corresponding reaction at the
other end. In this way, the applied force on the
fitting armature will be determined as twice the
value of the registered force on the dynamometer.

During the tests, the force will be measured with a
U2B dynamometer with a capacity of 50 kN, while
the displacement / elongation measurement will be
measured with an electronic displacement meter
WA100 with a range of 100 mm. Data acquisition
will be performed by the electronic system
MGCplus. All instruments used, as well as the
acquisition system, are manufactured by HBM -
Hottinger Baldwin Messtechnik.

It is noted that during the preparation of the
reinforcement for testing, it is not possible to carry
out the idea correction of the REBBOX system
package, as well as the ideal centric placement of
the substructure for the application of force. This
will have the consequence of registering larger
(mostly parasitic movements) which ae a
consequence of the previoudy mentioned
eccentricities.
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LEGENDA / LEGEND:
Dinamometar za merenje sile

Hidraulicna presa za apliciranje opterecenja

Dynamometar / force gage
HP Hydraulic cylinder

L o

Elektronski merac pomeranja / Ugibomer
LVDT - device for displacement measurement

Podkonstrukcija za opterecivanje
Substructure for loading

Podlozna ploca

800

Isrpavljeni gornji deo ankera
Upper part of reinforcement seted straight

Zid sa ugradjenim REBBOX nastavcima
Wall with built-in reinforcement extensions

Maksimalni nivo optere¢enja odreden je na osnovu
procene sile nagranici te¢enja za redukovan poprecni
presek nakon narezivanja havoja na armaturnim
Sipkama koje su predmet ispitivanja.

Konatno, na osnovu sprovedenih ispitivanja utvrdice
se da li dolazi do izvlatenja armaturnih Sipki
nastavka na kojima je aplicirano optere¢enje, a isto
¢e biti poredeno sa procenjenim nivoom sila pri
kojima dolazi do plastifikacije, na osnovu ¢ega ¢e se
izvesti odgovargjuéi zakljucak.

The maximum load level was determined on the
basis of the estimated yield strength for the reduced
cross-section after threading on the reinforcing bars
that are the subject of the test.

Finaly, based on the conducted tests, it will be
determined whether the reinforcement bars of the
reinforcement extensons on which the load is
applied are pulled out, and the same will be
compared with the estimated load level at which
yielding occurs, and the appropriate conclusion will
be reported.

Belgrade, March 2022.

PREPARED by:

B i)

Associate prof. Zoran Miskovi¢, PhD, CEng
Technical manager of the
Laboratory for Structures

Faculty of Civil Engineering
University of Belgrade
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Prilog / Appendix 2-2: Dispozicija mernih mesta/ Layout of test points

LEG E N DA / LEG E N D . Podkonstrukcija za opterecivanje

Substructure for loading

Dinamometar za merenje sile PIkN
Dynamometar / force gage [ ]
Hidraulicna presa za apliciranje opterecenja Podlozna ploca
Hydraulic cylinder «
L @  Elektronski merac pomeranja / Ugibomer = b=
LVDT - device for displacement measurement ‘ ! U[mm] O
‘ Ugibomer
(XL
Mereno 50% aplicirane sile LvoT “
PIkN] Measured 50% of applied force | H P
Ulmm] Mereno pomeranje /izduzenje Isrpavljeni gornji deo ankera

Measured diplacement / extension Upper part of reinforcement seted straight

Prilog / Appendix 2-3: Dispozicija probnog optereéenja/ Test Load Layout

Prilikom apliciranja opterecenja, isto je nanoseno u 5 priblizno jednakih inkremenata do nivoa
procenjene grani ce tecenja, odnosno do registrovanja znacajnih izduzenja arnatrure nastavka.

During load application, which was applied in 5 approximately equal increments up to the level of
the estimated yield limit, i.e. until significant elongation of the reinforcement extensions.

Armaturni nastavak precnika @8mm/ Armaturni nastavak pre¢nika @10mm/
Reinforcement extension diameter @8mm Reinforcement extension diameter @10mm
dimm) | comm) | dumm) |Aneo(cm? d(mm) | da(mm) | dy(mm) | Aneo(cm?)
Nomin. | @8 mm 8.000 7.188| 6.466 0.328 Nomin. | @10 mr | 10.000 | 9.026 8.160 0.523
kN kN
Pyleid 16.41 16.41 16.41 16.41 16.41 16.41 16.41 Pyie.d 26.13 26.13 26.13 26.13 26.13 26.13 26.13
Armaturni nastavak precnika @12mm/ Armaturni nastavak precnika @14mm /
Reinforcement extension diameter @12mm Reinforcement extension diameter @14mm
d(mm) | damm) | dimm) [Aneo(cm?) d(mm) | do(mm) | di(mm) |Aneo(cm’)
Nomin. | @12mm | 12.000 | 10.863 9.853 0.762 Nomin. | @14mm | 14.000 | 12.701 | 11.546 1.046
kN kN
Py‘dd 38.10 38.10 38.10 38.10 38.10 38.10 38.10 Pyieid 52.32 52.32 52.32 52.32 52.32 52.32 52.32
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PRILOG -3 / APPENDIX -3

REZULTATI MERENJA | ANALIZA
RESULTS OF TESTING

ISPITIVANJA REBBOX sistema
skrivenih armaturnih nastavaka precnika @8, @10, @12 i @14 mm

of testing REBBOX system
concealed reinforcement fitting extension diameter of @8, @10, @12 and @14 mm

Prilog 3-1/ Appendix 3-1: Zapisnici merenja / Test notes of measurements
Prilog 3-2/ Appendix 3-2: Dijagrami rezultata ispitivanja/ Diagrams of test results
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Prilog 3-2/ Appendix 3-2: Dijagrami rezultata ispitivanja/ Diagrams of test results
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preénik arnature / reinforcement diameter #10mm Sample-ZA

35.00
< 30.00
t —e— Armatura /
< .
5 25.00 Reinforcement
;: 2A-E @10mm
3 20.00 - Armatura/
% Reinforcement
r 2A-M  @10mm
é 15.00 se@ss Py|e|d
=
=
£ 10.00
2
=
< 5.00

000
-1.00 1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00
U [mm] Pomeranje-izduzenje / Displacement-extension

Armaturni nastavak / Concealed reinforcement fitting extension  Type-200233
preénik arnature / reinforcement diameter #10mm Sa mple-ZB

35.00
£ 30.00
t —e— Armatura /
S 25.00 Reinforcement
3 2B-E @10mm
= - o= Armatura/
‘:g: 20.00 Reinforcement
= 2B-M  @10mm
= 15.00 <+ @ Pyjeld
]
=
£ 10.00
) ’
Z

5.00

0.00

-1.00 1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00

U [mm] Pomeranje-izduzenje / Displacement-extension

Izvedtaj br./ Report No. 017/2021 Prilog / Appendix 3: Rezultati merenjai analiza/ Results of testing 7/9



Univerzitet u Beogradu Gradevinski fakultet / University of Belgrade Faculty of Civil Engineering

WuctutyT 32 Marepujaie u koHcTpykimje L aboratorija za konstrukcije/
Institute for materials and structures Laboratory for Structures

Armaturni nastavak / Concealed reinforcement fitting extension ~ Type-209926
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Armaturni nastavak / Concealed reinforcement fitting extension  Type-200612
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PRILOG -4 /| APPENDIX - 4

KONTROLNI PRORACUN
CONTROL COMPUTATION

ISPITIVANJA REBBOX sistema
skrivenih armaturnih nastavaka precnika @8, @10, @12 i @14 mm

of testing REBBOX system
concealed reinforcement fitting extension diameter of @8, @10, @12 and @14 mm
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Proracun sile plastifikacije za redukovan poprecni prese 2
Computation I[(;f Yield fo:ce for reduced c?ofs secti(r;n Syield [kN/em'] >0
Diameter Neto cross sect. area (cmz2) Force
Nominal (mm)| Netod (mm) [ d2(mm) Neto (sz) Pyiewo (KN)
MB8x1.25 8.000 6.466 7.188 0.328 16.41
M10x1.50 10.000 8.160 9.026 0.523 26.13
M12x1.75 12.000 9.853 10.863 0.762 38.10
M14x2.00 14.000 11.546 12.701 1.046 52.32
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PRILOG -5 / APPENDIX -5

FOTODOKUMENTACIJA / PHOTODOCUMENTATION

ispitivanja REBBOX sistema
skrivenih armaturnih nastavaka precnika @8, @10, @12 i @14 mm

of testing REBBOX system
concealed reinforcement fitting extension diameter of @8, @10, @12 and @14 mm
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FOTODOKUMENTACIJA ispitivanja REBBOX sistema
skrivenih armaturnih nastavaka precnika @8, @10, @12 i @14 mm
PHOTODOCUMENTATION of testing REBBOX system
concealed reinforcement fitting extension diameter of @8, @10, @12 and @14 mm
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