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Plastics piping systems — Glass-reinforced thermosetting plastics

(GRP)

pipes — Determination of initial specific ring stiffness

1 Scops

This Intern
thermosetti
equally vali

2 Defini
For the pur,

2.1
compressiy
load applie

It is expres

2.2
vertical def|
vertical cha

htional Standard specifies methods for determining the initial specific/ring stiffness of gl
ng plastics (GRP) pipes. Two methods are given, and within the specified deflection
d and may be used for any diameter.

ions

poses of this International Standard, the following déefinitions apply:

eload (F)
l to a pipe to cause a diametric deflection

5ed in newtons.

ection (y)
nge in diameter of a pipecin,;a horizontal position in response to a vertical compressive load

hss-reinforced
imits each is

(see 2.1)

It is expresped in metres.
2.3
relative verfical deflectiof~"(y/dn)
ratio of the |vertical deflection y (see 2.2) to the mean diameter of the pipe dy, (see 2.4)
2.4
mean diamieter \(d,)
diameter olLthe circle Pnrrncpnnding with the middle of the pipn wall cross-section
It is given, in metres, by either of the following equations:
dm = de - e
where
d; isthe average of the measured internal diameters (see 5.3.3), in metres;
de is the average of the measured external diameters (see 5.3.3), in metres;
e s the average of the measured wall thicknesses of the pipe (see 5.3.2), in metres.
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2.5

specific ring stiffness

98(E)

©)
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a physical characteristic of the pipe, which is a measure of the resistance to ring deflection under external load

This characteristic is determined by testing and is defined, in newtons per square metre, by the equation

ExI
S= 3
dm
where
E is the apparent modulus of elasticity as determined in the ring stiffness test, in newtons per square metre;
| is thgsecond moment of area i the fongitudina direction per mMetre fengti, expressed i mgtres to the
fourth power per metre, i.e.
e
12
where
e isthe wall thickness of the test piece, in metres;
dm is theé mean diameter (see 2.4) of the test piece, in metres.
2.6
initial specificring stiffness ()

initial value of

It is expresse

3 Principlg

A length of p
method A (co

Method A: Af
a specified p¢g

Method B: A
the deflection
is determined

Sobtained by testing in accordance with this International Standard

| in newtons per square metre.

pe is loaded throughout its length-te* compress it diametrically. Two ways are given for
nstant load) and method B (constant’deflection), either of which can be used:

ter applying the load neces§ary to give a relative deflection of (3 + 0,5) %, the load is kept
riod of time and the final deflection is determined at the end of this period.

ter applying the loadnecessary to give the initial relative deflection specified in the referrin
is kept constant-fara specified period of time and at the end of this period the final load be

doing this,

onstant for

g standard,
ing applied

NOTE — It is pssumed.that the following test parameters are set by the standard making reference to this [International
Standard:

a) the methof to be'used (A or B);

b) the length ofthetestpieces (See 5.1);

c) the number of test pieces (see 5.2);

d) if applicable, the details of conditioning of the test pieces (see clause 6);

e) for method B, the relative deflection to be applied (see 7.3.3).

4 Apparatus

4.1 Compressive-loading machine,

comprising a system capable of applying, without shock, a compressive

force (suitable for method A or B) at a controlled rate through two parallel load application surfaces conforming to
4.2 so that a horizontally orientated pipe test piece conforming to clause 5 can be compressed vertically. The
accuracy of loading shall be £ 1 % of the maximum indicated load.
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4.2 Load

ISO 7685:1998(E)

application surfaces

4.2.1 General arrangement

The surfaces shall be provided by a pair of plates (see 4.2.2), or a pair of beam bars (see 4.2.3), or a combination
of one such plate and one such bar, with their major axes perpendicular to and centred on the direction of
application of the load F by the compressive-loading machine, as shown in figure 1. The surfaces in contact with the
test piece shall be flat, smooth, clean and parallel.

Plates and beam bars shall have a length at least equal to that of the test piece (see clause 5) and a thickness such

that visible

deformation does not occur during the test.

4.2.2 Plat

The plate(s

4.2.3 Bea

Each bean bar shall have rounded edges, a flat face (see figure 1) without sharp{edges and a wig

upon the pi
a) for pip
b) for pip

The beam

S

shall have a width of at least 100 mm.

m bars

pe as follows:
bs with a nominal size not greater than DN 300, the width shall be 20-mm = 2 mm;
bs of nominal sizes greater than DN 300, the width shall be 50)mm = 5 mm.

bars shall be designed and supported such that no other“surface of the beam bar structu

contact with the test piece during the test.

4.3 Dime

— the ne

Nsion-measuring instruments,  capable of determining

cessary dimensions (length, diameter, wall thickness) to an accuracy of within + 0,1 mm;

— the deflection of the test piece in the vertical direction to an accuracy of within + 1,0 % of the maxi

Detail of beam bar

width of

F the flat F

surface

Is{ q Deflection measurement

th dependent

re comes into

mum value.

Plate

. PRE S .
roRerrar ma-cergriT

of test piece

N N

Beam bar

Plate loading Beam bar loading

Figure 1 — Schematic diagram of the test arrangement
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5 Test pieces

5.1 Preparation

Each test piece shall be a complete ring cut from the pipe to be tested. The length of the test piece shall be as
specified in the referring standard, with permissible deviations of £ 5 %. Where a referring standard does not exist
or does not specify the length of the test piece, the said length shall be 300 mm %= 15 mm.

The cut ends shall be smooth and perpendicular to the axis of the pipe.

Straight lines, to serve as reference lines, shall be drawn on the inside or the outside along the length of the test

piece at 60° intervals around its circumference.

5.2 Numbe

The number d

r

f test pieces shall be as specified in the referring standard. Where a referring standard do

or does not specify the number of test pieces the said number shall be one per pipe size.

5.3 Determ

5.3.1 Length

Measure the |

Calculate the

5.3.2 Wall th

Measure to w

Calculate the

ination of dimensions

ength of the test piece along each reference line to an accuracy of 0,2 mm.

Aaverage length L, in metres, of the test piece from the six measured values.

ckness

thin £ 0,2 mm the wall thickness of the test piec¢e’ at each end of each reference line.

average wall thickness e, in metres, of the 32 measured values.

5.3.3 Mean gliameter

Measure to ap accuracy of within + 0,5 mnieither of the following:

S not exist

a) the internal diameter d; of the test piece between each pair of diametrically opposed reference lines at their mid-
length, eg. by means of a pair.of calipers;

b) the extefnal diameter d.Cef*the test piece at the mid-points of the reference lines, e.g. by| means of
circumferential-wrap steél tape.

Calculate the [mean diameter d,, of the test piece using the values obtained for wall thickness and either [the internal

or the externg

| diameter(see 2.4).

6 Conditioning

Unless otherwise specified by the referring standard, store the test pieces for at least 0,5 h at the test temperature
(see 7.1) prior to testing.

In cases of dispute, condition the test pieces for 24 h at 23 °C + 3 °C before testing, or subject them to a mutually

agreed condit

ioning schedule.

7 Procedure

7.1 Test temperature

Conduct the following procedure at the temperature specified in the referring standard.
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7.2 Positioning of the test piece

685:1998(E)

Place a test piece in the apparatus with a pair of diametrically opposed reference lines in contact with the plate(s)
and/or beam bar(s).

Ensure that the contact between the test piece and each plate or beam bar is as uniform as possible and that the
plate(s) and/or beam bar(s) are not tilted laterally.

7.3 Appli

7.3.1 Ge

cation of load and measurement of deflection

eral

Carry out 8
recover bet

7.3.2 Met

See figure

Apply the ¢
is reached

test in accordance with 7.3.2 or 7.3.3 at each pair of reference lines (see 5.1). Allow/thg
ween each test. In cases of dispute, allow 15 min between each test.

nod A: Using constant load
D

ompressive load at an approximately constant rate so that a relative_tleflection between 2,5
n60s*10s;

Keep this Ipad constant for 2 min, and at the end of this period determine and record the load and the

test piece to

% and 3,5 %

Heflection.
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Figure 2 — Method A: Load and corresponding deflection versus time

7.3.3 Method B: Using constant deflection

See figure 3.

Apply the compressive load at an aproximately constant rate so that a relative deflection between 2,5 % and 3,5 %

is reached

in60 s+ 10 s.

Keep this deflection constant for 2 min, and at the end of this period determine and record the deflection and the

load.
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Figure 3 — Method B: Deflection and corresponding load versus-time

8 Calculation

Calculate the |initial specific ring stiffness §, for each of the three positions-using the following equation:

F
Ty

1
L x

f  is the deflection coefficient, given by the equation
f =1{1860 + (2500 x y/ dy)} x 103

L isth¢ average length of the testpiece, expressed in metres;
F is th¢ applied load, expressed in newtons;

y is th¢ deflection, expressed in metres;

dm is the meandiameter, expressed in metres.

Calculate the faverage of the three values and record this value as the initial specific ring stiffness of the test piece.

9 Testreport
The test report shall include the following information:

a) areference to this International Standard and the referring standard;
b) all details necessary for complete identification of the pipe tested,;
c) the dimensions of each test piece;

d) the number of test pieces;
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