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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 ISO technical committees. Esch 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, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. 

Braft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 8108 was prepared by Technical Committee ISO/TC 77, 
Products in fibre reinforced cemen t. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 

International Organkation for Standardkation, 1986 0 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 81084986 (E) 

Directives for fixing asbestos-cement corrugated and 
asymmetrical section sheets and fittings for roofing 

0 Introduction 

This International Standard has been prepared on the basis of 
experience in laying roofs of corrugated or asymmetrical sec- 
tion sheets. 

lt has been written in the form of directives and is intended for 
use by manufacturers in the preparation of instructions for fix- 
ing sheets, by installers/contractors engaged in the fixing of 
sheets, by those responsible for preparing national specifica- 
tions, by designers, by architects and by engineering depart- 
ments, etc. 

lt states general principles ‘) for establishing methods for the 
fixing of sheets and will, therefore, be usefully complemented 
by taking into account climatic conditions and local usage. 

1 Scope and field of application 

This International Standard gives guidelines for the design, 
execution and maintenance of roofs made of asbestos-cement 
corrugated and asymmetrical section sheets. 

lt is applicable to the conditions most often found on buildings, 
wherever they are sited. For special or exceptional laying condi- 
tions, particular instructions, additional to those given in this 
International Standard, are required. 

Roofing works, as defined in this International Standard, have 
to be carried out on load-bearing structures built in accordance 
with International Standards or national Standards. 

The sheets are impermeable but, as is the case with all overlap- 
ping elements, they depend upon roofing installation properly 
carried out to ensure watertightness of the roof. 

This International Standard does not apply to roofing using cor- 
rugated or asymmetrical section sheets as support for other 
roofing materials; in this case, other rules should be adopted. 

2 Design of roofing 

2.1 Pitch 

The Ioad-bearing structure shall be such that the roof has at 
least the required pitch for the climatic conditions, length 

of roof slope, height of sheet corrugations and use of the 
building. 

Unless special precautions are required in Order to ensure 
watertightness, and according to the extent of the longitudinal 
overlapping 2), the pitch should not be less than 9 % (5O). 

2.2 Supports 

2.2.1 The 
on 

- the 
sheets; 

- the 

- the 

- the 

2.2.2 The 

centreline spacings between the supports depend 

materials to be used : Profile and length of the 

transverse overlapping of the sheets; 

applied loads; 

safety conditions. 

contact surface between the sheets and their sup- 
ports shall be such that puncturing tan be avoided. 

2.3 Principles for placing sheets 

2.3.1 The sheets should be placed on two or more supports in 
such a manner that the corrugations are parallel to the greatest 
slope of the roof. 

2.3.2 They shall be placed either 

- after cutting the corners (this is called “laying sheets 
with mitred corners”), or 

- without cutting the corners (this is called “laying sheets 
with staggered junctions”) 3). 

In the case of laying sheets with mitred corners, the sheets shall 
be placed from the eave towards the ridge in rows perpen- 
dicular to the eave. 

In the case of laying sheets with staggered junctions, the 
sheets shall be placed from the eave towards the ridge in 

1) A certain number of these principles are common to all roofs and are independent of the materials used. 

2) For example, increasing transverse and longitudinal overlapping (if possible, taking into consideration Problems of fixing, compatibility with fit- 
tings and constraints due to traffit), addition of a weatherstripping product within overlaps, double roofing or addition of a sub-roof. In all cases, if the 
slope is less than 9 %, precise verification of the slope is required when laying. 

3) This method cannot be used for all profiles. The manufacturer should give relevant information. 
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rows parallel to the eave, and the corresponding iongitudinai 
overiap of two adjacent rows shail be staggered by one cor- 
rugation. 

2.3.3 Consecutive sheets in the same tier shaii have 
transverse overiap. 

The overiap shaii be piaced on the supports. The iength of the 
overiap depends on the thickness of the sheets, the height of 
the corrugations or rib, the pitch, and the ciimatic conditions? 

2.3.4 The sheets of two consecutive tiers shaii overiap 
iongitudinaiiy. The overiapping width varies according to the 
category of the sheets and the design of the overiap. Some 
profiies aiiow an increment of iongitudinai overiap for severe 
ciimatic conditions (see the footnote to 2.1). 

2.3.5 Rain watertightness is ensured by transverse and 
iongitudinai overiapping. To ensure tightness to other eiements 
(air, dust, Snow, etc. 1, a compiementary watertightness, 
seaiant or other simiiar weatherstripping product shaii be put 
into the transverse and longitudinai overiaps, according to the 
pitch, ciimatic conditions and iocai Situation. 

2.3.6 A great variety of methods of fixing sheets is avaiiabie; 
and to a iarge extent the method depends on the ioad-bearing 
structure. These methods of fixing shaii 

- suit the sheet Profile; 

- resist suction forces caused by the wind, as defined by 
national Standards or, if none exist, by iocai conditions; 

- resist the siiding of sheets due to dead ioads and 
suction forces caused by wind; 

- ensure the weathertightness of the roof; 

- be durabie; 

- not create Stresses in the sheet which couid resuit in 
fracture. 

2.4 Particular fittings for roofing 

Particuiar fittings for roofing are made in asbestos-cement or 
other materiais, for exampie : 

a) for eaves : asbestos-cement fiat or profiied eave pieces; 

b) for ridges : profiied two piece ridges or asbestos- 
cement rigid profiied ridges; 

c) for hips : asbestos-cement rigid eiements, with a hemi- 
cyiindricai shape, caiied “hips”; 

d) for front edges : front edge eiements with asbestos- 
cement corrugated edges, cailed “front edges”; 

e) for lateral edges : asbestos-cement eiements in the 
form of rigid vaiieys, caiied “lateral edges”; 

f) for continuous speciai mouidings : asbestos-cement 
front waii junctions and lateral waii junctions; 

g) for discontinuous speciai mouidings : either speciai 
asbestos-cement profiied sheets intended to contain giass 
Panels to provide natura1 iighting or to aiiow the passage of 
ducts for Ventilation, smoke extraction or removai of com- 
bustion gases, or giass or piastics sheets to provide dayiight 
to the spaces beiow the roof. 

2.5 Roofing Ventilation 

it is aiways desirabie to ventiiate a roof but, depending on its 
design, dimensions, the intended purpose of the buiiding and 
the ciimatic zone in which the buiiding is situated, it shaii be 
either naturaiiy or artificiaiiy ventiiated. 

2.5.1 Buildings with low and medium humidity2) 

2.5.1 .l Roofing without thermal insuiation 

Ventilation is generaiiy provided by openings for the entry of air 
at the eaves with an air exit at the ridge or aiong the side if the 
roof slop is iong and/or the pitch is low. The openings may be 
speciai asbestos-cement pieces. 

In some specific cases, if the sheets are iaid without seaiing 
mastic or other simiiar weatherstripping product, the interstices 
and the transverse overiapping ievel may be sufficient to pro- 
vide natura1 Ventilation. 

2.5.1.2 Roofing with thermal insuiation 

Generaliy, Ventilation is provided by two series of openings, at 
the eaves and at the ridge, and by roof Ventilators especiaiiy 
designed for the purpose. if the roof siope is iong and the pitch 
iow, one or more series of intermediate openings may be 
necessary. 

2.5.2 Buildings with high humidity2) 

A speciai study shaii be conducted by speciaiists for such 
buiidings. 

2.6 Thermal insulation of roofing 

Thermal insuiation may be provided in severai ways. The 
foiiowing three examples are given for guidance oniy : 

- over puriins : rigid or fixed supports, a vapour barrier, a 
flexible or semi-rigid insuiating material, a means of ventiia- 
tion and the roof sheeting; 

1) The manufacturer should indicate the maximum and minimum values of the overlap. 

2) Buildings with high humidity are usually considered to be those in which the quantity of water vapour is more than about 5 g per cubic metre of air 
in excess of the water vapour content of the external air. 

2 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 8108:1986
https://standards.iteh.ai/catalog/standards/sist/06c9408a-4e2a-48e0-9117-

6aa5244be382/iso-8108-1986



ISO 81084986 (El 

- aiong puriins : a rigid insuiating material, a means of 
Ventilation and the roof sheeting; 

- under puriins : suspended ceilings or a sub-roof, a 
vapour barrier if necessary, a flexible or semi-rigid insuiating 
material, a means of Ventilation, the roof sheeting. 

In cases where thermal insuiation is not the essential purpose, a 
sub-roof or suspended ceiling without insuiating material may 
be used in Order to improve the aesthetic appearance or air- 
tightness of the roof. 

3 Laying 

3.1 Storage and handling of sheets 

The iots of sheets shall be stored on a fiat, sufficientiy strong 
surface, away from risks caused by faliing heavy objects and, if 
possible, in close vicinity to the lifting unit. If the piace is not 
suitabie, the lots shouid be iaid ievei and parallel on two 
wooden bars of rectanguiar section, set perpendicuiar to the 
direction of the corrugations and at a distance between them of 
two-thirds of the length of the sheets. The upper sheets of the 
iot shail be baliasted as protection against high Winds. 

Coioured sheets shaii be protected 
placed. Sheets in natura1 colour shai 
storage has to be proionged. 

The sheets shaii be raised to the roof 

from rain untii they are 
be simiiariy protected if 

rsing adequate manual or 
mechanicai means, in particuiar avoiding impacts. The use of a 
crane is not recommended uniess the work site is extensive, in 
which case it is essential that the crane be fitted with an ad- 
equate compensation bar. 

3.2 Working on asbestos-cement sheets and 
fittings 

3.2.1 Fixing hoies made in sheets or fittings shaii have a 
diameter 

3.3 Laying sheets 

3.3.1 Laying sheets with mitred corners 

3.3.1.1 Definition of a mitred corner 

The mitred corner (or the diagonal tut) is limited by the length 
of the transverse overlap and the width of the longitudinal 
overiap. The choice of the corner (or corners) to be tut 
depends on the laying direction and on the Position of the sheet 
in the roof. 

3.3.1.2 Laying direction 

The sheets may be delivered with mitred corners. In this case, 
the manufacturer shall indicate the transverse and longitudinal 
overlap and the laying direction. 

Sheets shali be laid in consecutive tiers, either from left to right 
or from right to left. The laying direction may depend on the at- 
mospheric conditions; if this is the case, it should be contrary 
to the predominant wind direction. 

3.3.1.3 Order of cutting and fixing the sheets (see figure 1) 

Laying direction 

Ridge 

- greater than the diameter of the shank of the fastener 
to aiiow for expansion; 

First 
tier I ntermediate 

Last 

tiers 
tier 

Figure 1 
- iess than the diameter of the seaiing washer. 

Drilling by percussion is not permitted. 

3.2.2 Sheets and, if necessary, their corners, shaii be tut, if 
this has not been done at the factory, at ground ievei on a rigid 
and fixed support by means of a hand or powered saw, nippers, 
or jig saw. ‘) The mitring of the corners tan be facilitated by 
using a tempiate aiiowing the manufacturer’s indicated dimen- 
sions to be respected. 

The foiiowing procedure is appiicabie when laying from left to 
right. The procedure shouid be reversed when laying from right 
to ieft. 

a) First tier of first course 

Fix sheet A without mitre. 

Cut sheets B and C at the bottom right-hand corner and fix 
progressiveiy up towards the ridge. 

1) For cutting on site, see [61. 
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b) intermediate tiers Laying direction 

Mitre sheets D at the top ieft-hand corner and fix them. 
Ridge 

Mitre sheets E and F at the top ieft-hand and bottom right- 
hand corners and fix them. 

c) Finishing tier Minimum width : 
3 corrugations 1/4 \ 

Mitre sheets G, H and i at the top ieft-hand corner and fix 
them. -1 r-Ir-Ir-Ir-7 I I 

Q) i_iLX-JL_i On the other side of the ridge, fix the sheets in the same man- 
ner, but iay from right to ieft to ensure that corrugations on 
both sides coincide. 

Case of roofing 
with sheets hav 
6 corrugations 

ing Certain types of ridge do not require mitring of the top tier of 
sheets. 

lclclclcl 2 81 nm WL 

The adjustment of the iongitudinai overiap, if it is equai to a 
partial corrugation, shaii be made by means of a iaying gauge 
(see figure 2). 

Laying direction 
-4 

Figure 3 

3.4 Fixing sheets 

3.4.1 Fastening System 

Purlin The sheets shaii be fastened to the ioad-bearing structure 
through the crown of the corrugations, using a suitabie fixing 
System. 

Figure 2 

in generai, the fasteners shaii be positioned 50 mm from the 
upper edge of overiapped sheets. 3.3.2 Laying sheets with staggered junctions (sec the 

footnote to 2.3.2) 

in certain cases, the fixing of a sheet on an intermediate puriin 
may require a thickness spacer at the ievei of the puriin. 3.3.2.1 Laying direction 

Sheets shaii be iaid in consecutive tiers, either from ieft to right, 
or from right to ieft. The direction of iaying may depend on the 
atmospheric conditions. 

Fasteners shaii be tightened just sufficientiy to ensure that the 
seaiing washer is firmiy seated on the sheet and that the sheet 
is not under stress. in Order to achieve this, the tightening may 
need to be done in two operations. 

3.3.2.2 Order of iaying (see figure 3) 

3.4.2 Number of fasteners per sheet and Position 
The first row at the eave consists of compiete sheets. 

Information on the number of fasteners per sheet and their 
positions shaii be provided by the manufacturer. The next row Starts with a sheet the width of which has been 

reduced by one corrugation. Successive rows simiiariy have 
the width reduced untii a minimum width of three corrugations 
is reached. When the minimum width of the first sheet is 
reached, the next row shaii again be started with a compiete 
sheet. The other sheets of each row are compiete sheets with 
the exception of the last, which shaii be adjusted to the dimen- 
sion of the roof. 

3.4.2.1 Laying sheets with mitred corners 

in generai, one or two fasteners per sheet and per support are 
sufficient, depending on the Position of the sheet in the roof 
and the dimensions of the sheet (width and iength). 

The ridge, end and eave sheets shaii have at least two fasteners 
per sheet and per support. Sheets resting on three supports 
may require oniy one fastener, on the middie support. Oniy one 

After aiigning the first sheet of the eave row, parallel and 
perpendicuiar, respectiveiy, to the iine of the eave, the other 
sheets shaii be aiigned using a chaik iine. 
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fastener may also suffice if the supports are ciose together and 
the iifting forces are siight (sec figure 4). 

Laying direction 

4 

Ridge 

1 fastener 

Eave . 

Ridge 

2 fasteners 

Ridge purlin 

Overlap 
purlins 

Eave \ Eave purlin 

Figure 4 

3.4.2.2 Laying sheets with staggered junctions 

Sheets with three or four corrugations shaii be fixed on each 
support by means of a fastener. Other types of sheet shaii be 
fixed on each support by means of two fasteners one of which 
shaii be situated at the iongitudinai overiap (see figure 5). 

Sheets on three supports may require a fastener on the middie 
support (sec figure 5). 

Laying direction 

I I 
I 
I 

I 
1. 

I I 
I I 

l 8 1. i* 
I I 
I 1 

I I 

-5 1.13 1. 

I 
I 
1 

I 
I 

Length of sheet Q l,52 m Length of sheet > 1,52 m 

Figure 5 

3.5 Projection at the eave 

Roofing projection at the eave shaii be defined in reiation to the 
pitch and iocal ciimatic conditions (overioading due to Snow, 
wind pressure). 

3.6 Laying weatherstripping products 

3.6.1 Weatherstripping products (seaiant or simiiar 
product) 

The products to be used shaii be Chosen in reiation to the sur- 
face condition of the sheets just before iaying and the nature of 
the sheets providing iighting. 

3.6.2 Transverse overlapping weatherstripping 

The weatherstripping product shali be appiied as a Strip aiong 
the sheet Profile, between 80 and 100 mm from the upper edge 
of the sheet to be covered (sec figure 6). 

Dimensions in millimetres 

Laying direction 
m 

80 to IO0 30 to 50 
1 

L Additional weatherstripping 

Figure 6 

The ends of the Strip shaii be raised on each side of mitred cor- 
ners on sheets with ascending and descending side corruga- 
tions (sec figure 7). 

Dimensions in millimetres 

Laying direction 

80 to 100 
w 

30 to 50 

L Additional weatherstripping 

Figure 7 

For sheets with two descending corrugations, the Strip shaii in- 
tersect with the mitred corner on the crown of the corrugation. 
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