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1. Introduction
The objective of this report is to investigate the flexural capacity of a full-scale pultruded fiberreinforced polymer composite distribution pole Class C5 designed by GPG. According to ANSI
O5.1, the pole should meet the requirements as a Class C5 if the flexural capacity reached 8.5
kN (1,900 lb) without failure. The pole was shipped to the attention of Prof. Benmokrane,
Department of Civil Engineering at the University of Sherbrooke for testing. The pole was
prepared for flexural testing according to the ASTM D4923-01.

2. Material properties of the designed pole
The tensile and compressive properties of the designed pole were examined using coupon
specimens according to the ASTM D3039M and D3410M, respectively as shown in Figure 1. The
material properties based on the coupon results are listed below:
Tensile elastic modulus = 26,000 MPa
Tensile strength = 534 MPa
Compression elastic modulus = 10,200 MPa
Compressive strength = 420 MPa
Poisson's ratio = 0.25
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Figure 1: Coupon specimens for: (a) tension test and (b) compression test

3. Full-scale pole test set up
One FRP composite full-scale pole was tested under flexural loading according to ASTM D492301 at the University of Sherbrooke. Figures 2 and 3 illustrate the general configuration of the tested
pole and the test setup. The pole was 10.5 m long and had a diameter of 250 mm with a shell
thickness of 6.25 mm. The pole was setup horizontally on the floor and fixed using two opposite
pinned supports at 0.0 and 1.8 m from the first end as shown in Figure 4. Two string potentiometers
were installed at these two supports to confirm the fixation by monitoring the movement if any.
The pole was subjected to vertical loading at 0.4 m from the second end using winch and steel rope
as shown in Figure 5. The design load of Class C5 of 8.5 kN (1,900 lb) was applied gradually as
shown in Figure 6. The load was monitored using a load cell fixed on the steel rope. At each load
level, the corresponding displacement was determined using string potentiometer (see Figure 2).
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Figure 2: General arrangement of the investigated pole and test setup

Figure 3: Pole ready for testing
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Figure 4: Pole-end fixation

Figure 5: Loading point on the pole

Figure 6: The investigated pole during drifting

4. Test results
The investigated pole showed a good performance during the flexural loading. Figure 7 shows the
tested pole at the maximum applied load (standard design load). The pole almost maintained its
stiffness until the maximum load was applied as shown in Figure 8. The pole had a bi-linear loaddisplacement relationship where it maintained the initial stiffness until the applied load of 4 kN.
Then, the stiffness reduced by approximately 15% only until the maximum load was applied. The
displacement at the maximum applied load was approximately 1,730 mm which represented to a
drift of 21%. The visual inspection during and after the test found no visible cracks or rupture in
the pole.

Figure 7: The investigated pole at the standard design load

Figure 8: Force-displacement relationship of the investigated poles

5. Conclusion
The experimental results of the tested pole and the coupon specimens confirm that the pole
successfully meets the requirements of a Class C5 according to the standard ANSI O5.1.
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