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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting. Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.
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Thermoplastics piping systems for non-pressure underg
drainage and sewerage — Test method for resistance to
combined temperature cycling and external loading

round

1 cope

This [International Standard specifies two methods for testing pipes and fittings or. joints for p
systgms intended for use in underground drainage and sewerage systems for their-resistance tg
and Ieakage, when subjected to sustained external loading in conjunction with the ‘passage of hot

Met
pipes

od A involves temperature cycling, by passing hot water and cold water’alternately, and is
and associated fittings having a mean outside diameter d,, < 190 mm.

Methlod B involves passing hot water only, except at intervals./specified for measuremen
deflegtion, and is applicable to pipes and associated .fitings having a mean outsi
190 rpm < dgpp, < 510 mm.

2 ormative references

The following referenced documents are indispensable for the application of this documen
refergnces, only the edition cited applies.(For undated references, the latest edition of th
document (including any amendments) applies.

ISO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between
100 IRHD)

3 rinciple

A test piece comprising a pipe or an assembly of pipe(s) and fitting(s) is placed on a 100 mm gr|
covered with gravel to 600 mm above the crown of the pipe confined by a box of specified
Depgnding ondhe nominal size of the largest pipe or joint under test, a constant vertical load is a
gravel and_either a specified number of cycles of hot and cold water or just hot water is passec
test
compréssion, is measured.

astics piping
deformation
water.

applicable to

t of internal
e diameter

t. For dated
b referenced

10 IRHD and

bvel bed and
dimensions.
bplied via the
through the

iece.\ The deformation of the test piece, as indicated by vertical deflection or interpal diametric

For sizes having a mean outside diameter d,,, < 190 mm, hot and cold water is passed through the test piece

and air may be blown through the test piece during the intervals between stages (Method A).

For pipes with a mean outside diameter 190 < d,,, < 510 mm a constant flow of hot water is passed through

the test piece (Method B).

Vertical deflection of the test piece is measured. The test piece is checked at the end of the test
for local deflection in the bottom of the main channel and for leakage at the joints.

© 1SO 2010 — All rights reserved
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It is assumed that the following parameters are set by the referring standard:
a) if appropriate, the limits of the temperature of the water flowing out (see 7.2.2);
b) if appropriate, the duration of the flow (see 7.2.2);

c) the percentage, x, of d, for the calculation of the diameter of the hard ball, in accordance with 7.3.3.

4 Apparatus

41 Grave|filled box, to accommodate a test piece as shown in Figures 1, 2 and 3, with dimensions
depending on the size of the test piece as given in Table 1 and with a horizontal base.

Dimensiéns-in millimetres

——
s
s
(125 +25)
9 8 7 6
11
~T1Th
[l
10
Key
1 loading dgvice 8 filling material
2 box 9 testsample
3 loading plate 10 outlet hot water sensor (for Method B only)
4  cold watef sensor 11 water outlet (sealable)
5 inlet hot Water sensor o
a Airinlet.
6 upper surface sensor
, b Hot water inlet.
7 cold watef spray (sparge pipe)

¢ Cold water inlet.

Figure 1 — Typical box loading test (BLT) apparatus

2 © 1SO 2010 — All rights reserved
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Dimensions in millimetres

The i
flat s

The
at an

The

restraint on the assembly (see Clause 5), e.g~by flexible closed cell sponge collars. The test
or pipes and fittings shall be placed with a fall of between 1:100 and 1:75 to the horizont
h the case of Method A, condition§ alternate between discharges of hot and cold water or i
bd B, water at a constant temperature can be passed through the assembly while it is s
ant force acting through the gravel.

pipes
that i
Meth
cons

The
crow

Mean outside Inside box width? Minimum length
diameter pipef/fitting of box
em I l

Method A <190 600 </, <990 1200
190 <4, < 205 790 <1, <1005 1300

205 < dr < 255 805 <[ <1055 1 500

Method B 255 < d,,, <320 855<1, <1120 1500
320 <d,,, <410 920<1/, <1210 1 500

410 <d,,, <510 1010<1, <1310 15600

spacer.

a The inside box width shall

be determined on the basis ef a clearance of
(350 £ 100) mm between the side of the pipe/fitting and the side of the'‘box. The inside box
width should be adjustable by closing the gap using plywood sheeting or brickwork as a

heet.

point.

h of the pipe.

hside walls of the box shall be vertical £3 mm and shall have an inside smooth surface, e.g. plywood or

ox shall be constructed and reinforced such that, when under load, it shall not deflect more|than 3,0 mm

bipe line shall pass through the walls of the box via holes sealed in such a way as to impose minimal

assembly of
| base, such
I‘ the case of
bjected to a

pox shall be constructed“such that it can accommodate a total height of gravel of 600 mm above the

© 1SO 2010 — All rights reserved
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Dimensions in millimetres and prior to load being applied

[ 2

» <
o -

F F

! T

625 +25
625 +25

g
T

N
N

100 +5

Figure 2 — Main dimensions of the box

The gravel dhall be classified in accordance with Table 2, shall have a surface texture in accordance
Table 3, withf granular composition within the range shown in Figure 3 and shall conform to the requirer
of Table 4.

Y A

100
90
80
70
60

N
S N
40 N
N
N
J

30
20 &

with
nents

N
10 &

0 ==
05 1 2 5 05 20 50 100 X

Feo po e

X particle size, in millimetres
Y cumulative percentage passing

8 Sand.
b Gravel.
¢ Stone.

Figure 3 — Gradation range of the gravel for box loading test
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The gravel shall be washed natural material comprising hard, durable and clean particles.

It shall be dry during the preparation and completion of the test.

Table 2 — Particle shape

Classification Description
Rounded Fully water-worn or completely shaped by attrition
Irregular Naturally irregular or partly shaped by attrition and having rounded edges
Anguylar Rossess ing-well-defined-edgesformed-at-the-intersection-ofroughly-planarfaces
Flaky Material of which the thickness is small relative to the other two dimensions
Elongated Material, usually angular, in which the length is considerably larger than the other two difnensions
Flaky and Material having the length considerably larger than the width and the widthi ' considerafly larger than
elongated the thickness

Table 3 — Surface texture of particles

Sufface texture Characteristics
Glass$y Conchoidal fracture
Smogpth Water-worn, or smooth due to fracture of laminated or fine-grained rock
Granplar Fracture showing more or less uniform rounded grains
Rough Rough fracture of fine or medium-grained rock containing no easily visible crystalline gonstituents
Crysfalline Easily visible crystalline constituents

Table 4 — Shape of particles

Shape Surface Content

Rounded or irregular Glassy or smooth At least 85 %

Up to 15 % mal.fall within the other classes / textures given in Tables 2 and 3 as applicable.

The particlé.size distribution for all particles shall conform to Figure 3.

4.2 | Compressive loading equipment, capable of applying the force, F, (see 7.1.7) by means$ of hydraulic
or pneumaticrequipment acting through a (450 = 5) mm x (300 = 5) mm steel plate at least 25 mm thick, or of
another/material of an equivalent stiffness, which shall be positioned horizontally. The 450 mm side of the
plate|shall be positioned parallel to the long wall of the box as shown in Figures 1, 2 and 4. Fprce shall be
applied such that the initial applicable load is applied for a 1 min to 2 min time period and maintained to within
+1 kN.

Fixed points shall be established above each of the four corners of the loading plate to act as datum points to
measure the sinking of the plate into the gravel after application of the final load (see 7.1.7).

© 1SO 2010 — All rights reserved 5
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Key

1 loading pl

ate 300 mm % 450 mm

2  Flow.

4.3 Hot ar
a)

assemb
b) cold wa
upper p
(see 7.2
assemb
c) if requir
cold wa

4.4 Temperature measuring device, having temperature sensors linked to an automatic contin

recording de
temperature

4.5
test piece to

Bore micrometer or equivalent, capable’ of measuring changes in the vertical inside diameter

Gaugé, capable of checking the bottom radius of the test piece for the purposes of item b) of 7.3.2
Hard ball, conforming to 7:3.3, if applicable.

ht edge, of length > (1,5 x actual outside diameter £ 10) mm.

Figure 4 — Example of positioning of a test piece under the loading plate

d cold water and air delivery systems, capable of providing the following:

y for the applicable periods (see 7.2.1 or 7.2.2);

r at the specified flow and temperature [see item c) of 7.2.1.2]<which shall be sprayed on
rt of the inside surface of the test assembly throughout its entire’ length for the applicable ps
1). The internal spray arrangement shall be designed to spray the upper 120 °C sector of th
y. The sparge pipe shall be held off the surface of the test'assembly;

d, additional cold air may be passed through the {est piece before, during or after circulat
r [see item c) of 7.2.1.2].

vice and capable of measuring, to an aceuracy of £1 °C, external surface temperatures or
S), as necessary, in accordance with 7-2-and positioned as shown in Figure 1.

within £0,1 mm.

ng tool; of‘overall mass (10 + 0,5) kg and having a (300 + 10) mm?2 foot face with rubber at
d nominally 60 IRHD, when measured in accordance with 1ISO 48.

4.6
4.7
4.8 Straig
49 Tamp
5 mm thick &
5 Testp

hot water at the specified flow and temperature, 7y, see 7.2.1 or 7.2.2, along/the invert of thg test

o the
riods

b test

on of

uous
vater

pf the

least

iece

The test piece shall comprise an assembly of two pipes connected together or fitting(s) assembled with two or
more pieces of pipe, of the size(s) and type(s) for which the fitting is designed or a length of pipe having no

joints.

Any jointing shall be carried out in accordance with the manufacturer's instructions.

6 Conditioning

Pipes and fittings shall not be tested within a period of 24 h after their production.

©1S0 2010 — All rights re;
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7 Procedure

7.1

711

Test piece embedment and loading

Wherever this method calls for compaction, the following method shall be used.

Apply 75 blows with the tamping tool evenly spaced over the surface of the gravel. For each blow, raise the
tamping tool (450 + 50) mm above the surface of the gravel and allow it to fall under gravity.

71.2

Using gravel conforming to Table 4, lay and level a compacted gravel bed (100 + 5) mm thick, such
that a fall of between 1:100 and 1:75 is achieved in the direction of flow.

7.1.3
deter
the Iq
flow

For p

fitting,

When testing a branch, locate the side limb in the horizontal position and)seal any socket not be

a sha

If neq

7.1.4

the b

For N

For N

71.5

Check that the test piece conforms to the dimensional requirements of the applicable
mine the minimum inside diameter, dj, of the test piece. Place the test piece flat on the-gra
ading plate as indicated in Figure 4 and such that the weld line of fittings, if any, will-be suk
pf water, where this is possible.
ipes jointed directly, position the joint under the centre of the loading plate-. In‘the case of a
install the side inlet of the fitting at a gradient of approximately 1:40.

rt length of pipe having a sealed end or by means of a socket plug.

Attach a temperature (upper surface) sensor to<the crown of the test piece, where appl
bx adjacent to the water inlet, within 100 mm to 150 mm from the inside of the box (see Figu

lethod A, place a temperature sensor in the.inlet of the hot water stream.
lethod B, place a temperature sensor in'the outlet side of the hot water flow outside of the bg

Fill the box in the following stages:

a)

sing gravel conforming to-Table 4, fill the box to within 100 mm to 150 mm above the crow
inimizing voids below the-pipe ensuring that it is fully supported and compacted;

standard and
el bed under
jected to the

Single branch

ng used with

essary, add gravel such that the test piece rests on an even*base or remove gravel such that a close fit
is aclieved for any socket.

cable, inside
e 1).

X structure.

h of the pipe,

hieve a total

rence, d,, of

gravel and maintain the force W|th|n the specified limits throughout the test.

71.7

a)

Apply the load in the following manner.

urface of the

Lower the rigid plate to the surface of the gravel and within 2 min apply an initial load of (5 + 0,5) kN. Note

the level of the face of the load plate by measurement using the four corners as datum points (see 4.2).

b)

©1S0

Depending on the size of the test assembly, apply the test load (see Table 5).

2010 — All rights reserved
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Table 5 — Test loads

Mean outside diameter Load
dom F
< 255 502
255 < dg,, < 410 55 + 2
410 <d,,, <510 60 +2
c) If the plgte sinks more than 20 mm at any datum point, remove the load plate. In case of dispute;-@mpty
the box|and refill it in accordance with 7.1.5, otherwise add to, level and re-compact the~tep layer of
gravel tq re-establish a total depth of gravel cover of between 600 mm and 650 mm over the cfown of the
pipe. Resstart the test by commencing at the procedure given in 7.1.6.
7.2 Exposure to hot water
7.21 Method A: Temperature cycling — for pipes/fittings with a¢ mean outside diarmeter
dem < 190 mm
7211 Pirocedure

Subject the @assembly to a minimum of 2 500 cycles in accordance, with 7.2.1.2, provided that within th
d for all subsequent cycles, the temperature of the\crown of the pipe recorded by the (lpper

20 cycles an|
surface) sen
be achieved

If, during the
a number of

If, during the
may be discqd

The hot and
respectively,

sor is above 30 °C on the hot cycle and is below 30°°C on the cold cycle. If necessary, this
by controlling the outlet ventilation.
Cycles, an equal number of cycles shallbe added to the test.

test, the water temperature increases above 87 °C or the load rises above that specified, th
ntinued at the discretion of thetmanufacturer.

cold water temperatures(may be recorded at the inlet hot water sensor and cold water sq
continuously during thetest.

b first

may

test, the water temperature drops below:83°C or the load drops below the minimum requir¢d for

b test

nsor,

7.21.2 Cycle procedure

Use the following cycle Sehedule, where cooling may be supplemented by an air flow or air blast at any time

during the cycle so as_to achieve the requirements of 7.2.1 for the temperatures measured by the (Wpper

surface) sensor:

a) pass (34 £3) | of water at (85 + 2) °C measured at the point of inlet to the assembly by the inlet hot vater
sensor, over a period of 90 s 10 95 §;

b) rest and drain period of 60 s to 90 s;

c) pass at least 30 | of water of between 5 °C and 22 °C via a sparge pipe positioned within the bore of the
assembly and having holes on its upper part to direct the flow over the pipe crown. The flow, together if
necessary with an optional air flow or air blast through the test assembly, shall be sufficient to reduce the
crown temperature to below 30 °C as recorded by the (upper surface) sensor. The cooling discharge shall
be introduced through a pipe of suitably small diameter positioned in the bore within the assembly and
having perforations along its upper part such that the water is directly over the upper 120° sector;

d) drain the assembly for a period sufficient to allow the assembly to be emptied;

e) returnto a).

8 © 1SO 2010 — All rights reserved
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7.2.2 Method B: Constant hot water — for pipes/fittings with a mean outside diameter d,,, > 190 mm

Pass water at a temperature, 7, of (50 + 2) °C constantly through the test piece. The temperature of the
water, T,, measured at the outlet hot water sensor, shall be (50 * 2) °C, unless otherwise specified in the

referring standard.
NOTE Surface temperatures are not measured.

Unless otherwise specified in the referring standard, maintain the flow for 192 h.

The hot water temperature may be recorded at the outlet hot water sensor, continuously during the test.

7.3 | Assessment

7.3.1] Assessment of initial deflection and leaktightness

Befolle removing the force on the loading plate, and unless 7.3.3 applies, proceed-as’follows.

a) llocate, measure and record the vertical inside diameter, d, or the reference dimension at the position at

hich 4, was measured.

b) $eal the pipe ends, fill the assembly with water at a temperature~of (17 £ 5) °C and, after g4 conditioning
eriod of 15 min, apply a hydrostatic pressure of 0,35 bar,{or"a period of 15 min whilst nonitoring the

ressure and during which the pressure shall not fall below 0,3 bar.

The Yertical deflection may be measured continuously during the test.

7.3.2| Control of deflection, weld line and cracks

After|the leak-tightness test and within 24 h aftéer removal of the force, and unless 7.3.3 applies,
local |deflections in the test piece as follows,

a) Measure the evenness of the bottom' of the test piece from the outside in the direction of th
xis, by placing the straight edge against the bottom of the test piece, without contactin

measure the

b longitudinal
J any raised

tructural features of the test\piece, and measuring the greatest gap between the straight ¢dge and the

ottom of the test piece;

b) easure deviations, inthe bending radius of the test piece by using a gauge not less than 1
e shape of a cylinder with the axis of the gauge aligned with the longitudinal axis of the t¢
e convex parhof the gauge turned in the direction of the perimeter along the test piec
ubjected torwater flow;

c) rain, recover and dismantle the test piece and inspect the test piece components for any d3
itheut' magnification. In weld line zones, if any opening is visible, break it open and measurg
epth of the crack in the fracture surface induced by the exposure to hot water. Record the

P mm thick in
st piece and
e which was

mage visible
the greatest
observations

and the crack depth(s), as applicable:

7.3.3 Alternative deflection measurement

Alternatively, 7.3.1 a), 7.3.2 a) and 7.3.2 b) may be replaced by the following procedure.

© 1SO 2010 — All rights reserved
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Determine whether the test piece assembly is capable of passing a hard ball having a diameter Dg in
accordance with Equation (1):

Dg =(d1-x) (1)
where
x is a percentage of d;, as specified by the referring standard;
dq is the measured vertical inside diameter prior to loading and exposure to hot water (see 7.1.4), in
millimetres.
8 Calculption and expression of results
Calculate thg deformation, 1, as the percentage change in inside diameter, using Equatiop,(2):
a=91799 400 (2)
(
where
dy s te measured vertical inside diameter prior to loading and exposure to hot water (see 7.1.4);
d, is the measured vertical inside diameter after loading.and exposure to hot water at the position at
whigh 4, was measured (see 7.3.1).
9 Testreport
The test repqrt shall include the following information:
a) areferefce to this International Standard, i.e. ISO 13260:2010, and the referring standard;
b) the identity of the fitting or pipe under test, including its (their) nominal size(s);
c) the forcg, F, applied through'the loading plate, in kilonewtons;
d) the test method used, i;e./Method A (see 7.2.1) or Method B (see 7.2.2);
e) the hot water temperature, 7;
f) for Method’A, ‘the number of hot and cold water cycles applied, or for Method B, the total time during
which hot water was passed through the test piece;
g) the initial inside diameter, dy;
h) as applicable, one of the three items 1), 2) and 3) or item 4):
1) the inside diameter, d,, of the test piece after water cycling (Method A) or hot water passage
(Method B) [see item a) of 7.3.1] and;
2) the deviation of the evenness of the bottom [see item a) of 7.3.2] and;
3) the radius in the bottom [see item b) of 7.3.2]; or
4) the diameter of the ball, Dg, and whether or not the ball would pass through the test piece
(see 7.3.3);
10 © ISO 2010 — Al rights reserved
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