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Australian Standard
TM

  

Plastics— 
(GRP)—Methods of test 

Method 6:  Determination of hoop tensile 
modulus of elasticity of wound glass filament 
reinforced plastics pipes 

 

1   SCOPE 

This Standard sets out a method for determining the hoop tensile modulus of elasticity of 

filament wound glass filament reinforced pipes. 

NOTE: This test may be carried out on pipe wound at any angle. 

2   REFERENCED DOCUMENTS 

The following documents are referred to in this Standard: 

AS  

1349 Bourdon tube pressure and vacuum gauges 

3572 Plastics — Glass filament reinforced plastics (GRP)  — Methods of test 

3572.1 Method 1: Preparation of glass filament reinforced plastics test specimens 

3572.4 Method 4:Determination of the dimensions of glass filament reinforced 

plastics pipes 

3   APPARATUS 

The following apparatus is required: 

(a) Pressurizing system   An hydraulic system capable of producing a pressure up to 

twice nominal pressure rating of the pipe under test. An hydraulic accumulator or 

pump may be used for this purpose. 

(b) End connections   Fittings that will make a watertight connection to the test specimen 

and to the pressurizing system. Three types of fittings are permitted, as follows: 

(i) Caps, provided with ring joints sealing onto the external surface of the test 

specimen and connected to one another by a metal rod allowing some 

longitudinal movement at the ends of the test specimen. Pressure is applied 

through one cap end, or through the connecting rod (see Figure 1(a)). 

(ii) Metal plugs provided with ring joints sealing onto the inner surface of the test 

specimen and connected to one another by a metal rod with a central bore, 

allowing some longitudinal movement at the ends of the test specimen (see 

Figure 1(b)). 

(iii) End caps, or end plugs, incorporating standard joint couplings (see Figure 1(c)). 

(c) Pressure measurement device   A pressure gauge or pressure gauges meeting the 

requirements of AS 1349 for the range of pressure to be measured within the 

specimen under test. 
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Pressure gauges shall be of 150 mm minimum diameter and shall be capable of 

indicating the test pressure to within ±2% of its true value. 

NOTE:  Digital or analogue pressure gauges which can be shown to provide capabilities and 

characteristics of the same or a higher degree, may be used. 

(d) Strain measurement device   A means shall be provided to measure the strain in the 

pipe wall in the hoop direction. 

NOTE:  Where strain gauges are used, a minimum gauge length of 60 mm should be used. 

4   PREPARATION OF TEST SPECIMENS 

One specimen consisting of a piece of pipe of nominal diameter in the range 250 mm to 

300 mm with a free length (L) between end connections of at least 1.5 m shall be tested. 

The test specimen shall be prepared for testing without a corrosion barrier on either the 

internal or outer surfaces. 

Before testing, the test specimen shall have its ends squared and cleaned. It shall not have 

any burrs, notches or other markings, which may cause premature failure. 

5   CONDITIONING 

Test specimen shall be conditioned in accordance with AS 3572.1. Except for referee tests, 

conditioning shall be at ambient conditions. 

At the commencement of conditioning, the test specimen shall be filled with water. Ensure 

that all air is released from the system. 

6   PROCEDURE 

The procedure shall be as follows: 

(a) Determine minimum wall thickness and outside diameter of each test specimen in 

accordance with AS 3572.4. 

(b) Connect the test specimen to the apparatus provided. Ensure that all air is excluded 

from the system. 

(c) Attach the strain measuring device to the exterior surface of the test specimen in the 

hoop direction, approximately equidistant from the end connections. 

(d) Apply the following internal hydrostatic pressures to the test specimen and record the 

strains that occur: 

(i) 0.5 times pressure rating. 

(ii) 0.75 times pressure rating. 

(iii) 1.0 times pressure rating. 

(iv) 1.25 times pressure rating. 

(v) 1.5 times pressure rating. 
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7   CALCULATION 

Calculate the modulus of elasticity for each pressure condition and corresponding strain 

measurement using the following equation: 

ε
σ

h

h
=E  

where 

Eh = modulus of elasticity in the hoop direction, in megapascals 

σh = 
the hoop stress =  

( )
min

mino

2T

TDP −
, in megapascals 

ε  = is the measured strain in the hoop direction 

P = internal hydrostatic pressure, in megapascals 

Do = outside diameter, in millimetres 

Tmin. = minimum wall thickness, in millimetres 

8   REPORT 

The following shall be reported: 

(a) Full identification of pipe tested. 

(b) Date of test. 

(c) Minimum wall thickness and outside diameter of test specimen. 

(d) Test pressures applied and the corresponding strain measurements. 

(e) Mean of the five calculated moduli of elasticity results. 

(f) The number of this Australian Standard, AS 3572.6. 
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