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1. Sample data
Evidence Number: VZ060240086 - 6 mm
Sample: FRP bars made of glass fibres (wrapped) diameter 6 mm
Date of sample delivery: 28™ February 2024, taken over by Ing. Marek Sopko
Bars before tests were prepared by pouring epoxy resin into the metal ends.
The test results apply to the sample as received.
2. Test methods
Identification of the test method Title of the test method
ISO 10406-1 _I:_ibre-reinfo;oedpp OIVT eFrR(EIEP) mi::’o' cﬁdenlent of concrete - Determination of the nominal
chap. 5 SstmeNioas -[Pait il-[FRF(oars,and gixis cross-sectional area
Test method for cross-sectional properties
ISO 10406-1 Fibre-reinforced polymer (FRP) reinforcement of concrete - | Determination of the tensile
chap. 6 Test methods - Part 1: FRP bars and grids strength, modulus of elasticity,
P- Test method for tensile properties elongation
Fibre-reinforced polymer (FRP) reinforcement of concrete - — "
:i(a) 1(:106'1 Test methods - Part 1: FRP bars and grids rl)eiti:tr:::zzhon ofthoalich
p- 11. Test method for alkali resistance

deviations or exclusions from the standard procedure or use of non-standardized methods: were not applied.

3. Test resuits

The tests were evaluated on:

Place of testing:

The tests were performed by:

234 May2024
Laboratories of Testing Department Bro
Ing. Lubomir Opat

Measured data, test conditions and equipment used are listed in the Test Minutes. Apparatuses and
measuring instruments that were used have been calibrated and verified pursuant to the valid plan of
Testing Department Brno.

3.1 Determination of nominal diameter according to ISO 10406-1 chap. 5

Cross-sec. area A [mm?]

Sample | Length [nm] | Volume [mm3] | Nom. diameter @ [mm]
| 99,56 3400 6,59 34,15
] 99,28 3 400 6,60 34,25
i 100,46 3 400 6,56 33,84
Average 99,77 3 400 6,59 34,10
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3.2 Determination of tensile strength according to ISO 10406-1 chap. 6.4.3

: Tensile Average tensile Standard Tensile strength -
Sa;; 2.2 Maxw;u[r'n‘l]force strength £, strength fum deviation char. value
; 4 [N/mm?2] [N/mm?2] [N/mm?Z] fy c [N/mm?]
1 ref 40 587 1190
2 ref 45 959 1348
3ref 41910 1229 1294 70,0 1130
4 ref 46 377 1360
5 ref 45730 1341
FRP 6 mm - ref
50 000
45 000 2 ==
40 000 7 ref
=
35000 g
o ref2
Z 30 000
g 25000 ref3
S 20000
é 15000 ref4
“ 10000
5000 refs
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deformace / deformation - extenz. [mm}
Graph 1: expression of the dependence of the sample deformation on the load
3.21 Determination of elongation and tensile rigidity according to ISO 10406-1 chap. 6.4.4, 6.4.5.

The elongation is determined by calculation from the extensometer data, unless otherwise stated.
Tensile rigidity was determined by calculation from measured values from tensile strength tests.

Sample | Elongation Average Tensile rigidity Average value of Standard
No. [%] elongation [%] Ea[kN] tensile rigidity Ea »[kN] | deviation S [kN]
1 ref 2,79* 1457
2 ref 313* 1471
3 ref 2,92 3,07 1475 1473 14,3
4 ref 3,37 1462
5 ref 3,16 1498

* - calc. according 6.4.5, formula (9)

3.2.2 Determination of Young’s modulus of elasticity according to ISO 10406-1 chap. 6.4.4
Modulus was determined by calculation from measured values from tensile strength tests.

Sample Modulus of elasticity Average value of the modulus of Standard deviation
No. E [GPa] elasticity Em [GPa] S [GPa]
1 ref 42,7
2 ref 431
3ref 43,3 43,2 0,41
4 ref 429 | —
5 ref 439 f s \\




TZUS Prague, Central laboratory

Testing Departiment Bmo 060-057935 Page 4/4
3.3 Determination of alkali resistance according to ISO 10406-1 chap. 11
3.3.1 Determination of tensile strength according to ISO 10406-1 chap. 6.4.3
; : : Standard
Sample No. Maximum force F, | Tensile strength f, | Average tensile strength deviation
[N] [N/mm?] fy m[N/mm?] IN/mm?]
1 alk 33615 986
| 2alk 34 904 1024
3ak 35 521 1042 1011 21,0
4 alk 34 553 1013
5 alk 33759 990
FRP 6 mm - alkali
40000
35 000 alk 1
30 000
— 25000 —alk2
<.
g 20000 alk 3
2 15000
S 10000 alkc 4
w
5000 alk 5
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0,0 0,5 1,0 15 20 25 30 35

deformace / deformation - extenz. {mm]
Graph 2: expression of the dependence of the sample deformation on the load after alkali cond.

3.3.2 Determination of elongation and tensile rigidity according to ISO 10406-1 chap. 6.4.4

The elongation is determined by calculation from the extensometer data, uniess otherwise stated.
Tensile rigidity was determined by calculation from measured values from tensile strength tests.

Sample | Elongation Average Tensile rigidity Average value of Standard
No. [%] elongation [%] Ea[kN] tensile rigidity Eam[kN] | deviation S [kN]
1 alk 2,82 1290
2 alk 2,90 1426
3ak | 279 | 2,87 1427 1395 52,8
4 alk 3,01 1411
5 alk 2,82 1422

3.3.3 Determination of Young’s modulus of elasticity according to 1ISO 10406-1 chap. 6.4.4
Modulus was determined by calculation from measured values from tensile strength tests.

Sample Modulus of elasticity Average value of the modulus of Standard deviation
No. E [GPa] elasticity Em [GPa] S[GPa]
1 ak 37,8
2 ak 41,8
3 ak 41,8 40,9 1,56
4ak | 414
5 alk 4,7

END OF THE TEST REPORT




