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INTRODUCTION

The tests have been performed upbn an order of TERRA TECH.

Tested object: Fiberglass reinforcement of AKC grade of 12 mm diameter.

Address of the manufacturer of the tested objects: Investment Zone in Mit Ghamr
Name of the manufacturer of the tested objects: TERRA TECH, LLC.

Sampling reports (number, date): No. 2025/Mat./1196 dated Nov. 27, 2025.

Test purpose: Determination of the physical and mechanical characteristics of GFRP
reinforcement using the concrete pull-out test, in order to verify compliance with the
requirements of ECP 208-2019 “Composite polymer reinforcement for armoring
concrete structures. General specifications”.

Physical and mechanical characteristics to be determined:

- Nominal diameter and actual cross-sectional area of the bar.
- Bond strength between the GFRP bar and concrete under axial loading.

- Failure mode, including identification of the type and location of failure

(e.g., bar pull-out, concrete splitting, or bar rupture)

Reference documents for testing methods:

- ECP 208-2019 “Composite polymer reinforcement for armoring concrete
structures. Methods of determining physical and mechanical
characteristics”

- ECP 208-2019 “Composite polymer reinforcement for armoring concrete
structures. General specifications”.

R
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TEST RESULTS

L Samples Dimensions

- Sample tagging — fiberglass reinforcement of 12 mm grade;
- Name of organization conducting the tests — Suez Canal Authority Research center;

- Test date —17.11.2025;

Table (1) shows the dimensions of the specimens used.

Table No. (1): The Samples Dimensions

Results
Items Samples shape
@ @ |13
Height (mm) 302 301 | 299 -
Concrete
Diameter (mm) 150 150 | 150 | gteel Cylinder >
Diameter of the GFRP bar 12 12 12
(mm)
GFRP e
Embedded length of the GFRP
GFRP bar inside the concrete (mm) 200 200 200 Q/
Exposed (free) length of the 151 153 154
GFRP bar at the middle (mm)
Length (mm) 250 255 | 254
The steel Concrete ———»
cylinder
Diameter (mm) 22 22 22 U

ahme Qd&&y
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UralNIIStrom, LLC, Report No. 1515/16 dated 24.05.2016
Testing of composite fiberglass reinforcement for compliance with GOST 31938 requirements

II.  Pull Out Test
- Test date - 17.11.2025.
- The specimens were loaded at a constant rate until it reached its maximum load.

Table (2) shows the test results, and Figures (1 to 3) illustrate the test outcomes.
Table No. (2): Test Results

Sample No. Faih(l::nl)mad B‘()E(gi/f;:‘:;ss Failure Mode
1 7.19 95.4
2 5.84 61.2 Concrete splitting failure
3 6.65 108.6
Average 88.4 6.56
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Figure (1): Bond strength test results for specimen No. (1)
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Figure (2): Bond strength test results for specimen No. (2)
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Figure (3): Bond strength test results for specimen No. (3)
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