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Foreword
This British Standard, which is published under the The dimensional coordination recommendations of the
direction of the Clay Products Standards Committee, Technical Committee for Modular Coordination in Building
was first issued in 1930 and revised in 1945. A metric are embodied where appropriate (see DD 51).
edition was published as Part 2 in 1970. This British Standard specifies the properties of the
In this revision the opportunity has been taken to modify product, Durability depends not only on these but also
the size of tiles for eaves and tops to accommodate the on the design of the roof, the conditions of exposure
larger 38 mm batten now used in preference to the old 1 in and the use of the material. Guidance on these factors
batten. At the same time, tolerances on both length and can be found in BS 56534 : Part 1.
width have been rationalized so that tile-and-a-half and
eaves and top course tiles now vary in a consistent fashion
with standard tiles. .
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BS 402 : 1979

British Standard Specification for
Clay plain roofing tiles and fittings
1. Scope Table 1. Size of clay plain tiles
This British Standard specifies requirements for plain Length Width
roofing tiles and fittings and vertical hanging tiles of clay or
marl, mm mm
NOTE. [t ized that 1 olain il factured Maximum manufacturing size 268 168

. It is recognized that certain plain tiles are manutacture .. . . v
nibless and/or in irregular sizes, shape, colour and camber, to M'mml:'m manufacturing size 262 162
meet special requirements. This standard is not intended to provide ~ Work size 265 165

for such tiles in these respects and its issue is not intended in any
way to exclude their use. ’

2. References

The titles of the standards publications referred to in
this standard are listed on the inside back cover,

3. Definitions

For the purposes of this British Standard the definitions
given in BS 2717 apply.

4. Tiles

4,1 Manufacture. The tiles shall be either hand made or
machine made, as may be specified, and shall be
manufactured from well weathered or well prepared clay
or marl,

The tiles shall be well burnt throughout and free from
fire cracks, true in shape, dense, tough and, when broken,
show a clean fracture.

4.2 Colour. The colour or colours of the tiles shall be
as agreed between the vendor and the purchaser at the
time of placing the order.

4.3 Nibs. Tiles shall have either a minimum of two nibs,
each of a width at the base measured across the tile of
not less than 20 mm, or one continuous nib.

The projection of the nib shall be not less than 7 mm

and not more than 13 mm, The hanging side of the nib
shall be such that the tile will support itself when hanging
vertically from a batten (see figure 1).

4.4 Size (see DD 51). The nominal size of tiles shall
be the work size in accordance with the dimensions given in
table 1,

4.5 Thickness. Tiles shall be not less than 10 mm nor more
than 15 mm thick.

4.6 Camber. Tiles may be either plain in cross section or
cross-cambered. No limitation is placed upon the magnitude
of cross-cambering. The longitudinal camber of tiles shall be
not less than half their thickness and not greater than half
their thickness + 3 mm.

NOTE 1, Manufacturers will usually be able to supply machine
made tiles to closer tolerances.

NOTE 2, Tiles 280 mm X 175 mm which otherwise comply with
the requirements of this standard are produced and if these are
required, this should be clearly stated in the inquiry or order.

4.7 Nail holes, Two nail holes shall be provided. The holes
shall be pierced so that their centres shall be not less than
25 mm nor more than 456 mm from the side of the tile and
not less than 13 mm nor more than 15 mm from the
underside of the nib, and shall be not less than 5 mm nor
more than 7 mm in diameter.

4.8 Manufacturer’s certificate and costs of tests

4.8.1 The manufacturer shall satisfy himself that the tiles
comply with the requirements of this standard, and shall
forward a certificate to this effect upon the request of the
purchaser,

4.8.2 If independent tests are required they shall be
carried out in accordance with the requirements of this
standard on the written instruction of the purchaser or
those of his representative and, if required, in his presence.
The tests may be conducted before delivery, or within one
month after delivery, but in any case they shall be
completed before the tiles are fixed.

NOTE. The costs of such testing should be agreed between the
purchaser and the supplier.

4.9 Sampling. The purchaser or his representative may
take from every consignment of 10 000 tiles or part thereof
the tiles necessary for carrying out the tests that may be
required. The individual tiles forming the sample shall be
taken at random by the purchaser, or his representative, in
the presence of the manufacturer.

If the full tests required by this standard are specified,

a minimum sample of 25 tiles is necessary.

4.10 Transverse strength requirements. The average
breaking strength, applied along the width of the tile
midway between the supports, shall be not less than 778 N
when determined by the method described in appendix A.

4,11 Water absorption requirements. The average water

absorption, when determined by thE)@thqd tRents

in appendix B, shall not ixcezc 1056 %,
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4,12 Compliance with standard. If the tiles taken in
accordance with 4.9 fail to meet any of the requirements
of this standard, the whole consignment from which the
tiles were selected shall be deemed not to comply with
the requirements of this standard.

5. Fittings
5.1 General, The fittings specified in 5.2 to 5.7 shall
comply with the relevant requirements of 4.1 to 4.12.

5.2 Eaves tiles and top course tiles. Eaves tiles and top
course tiles shall be 165 + 3 mm wide and 215+ 3 mm
long. They shall have two nail holes and either not less than
two nibs or one continuous nib (see figure 2).

Tiles 190 + 7, — 0 mm long (i.e. made to the dimensions
given in the previous edition of this standard) shall be
deemed to meet the requirements of this clause provided
they comply with the other requirements of this standard.

5.3 Tile-and-a-half tiles. Tile-and-a-half tiles shall be
248 + 3 mm wide and 265 % 3 mm long. They shall have
not less than two nail holes and either not less than three
nibs or one continuous nib (see figure 3).

5.4 Hip tiles

5.4.1 The three patterns of hip tiles are illustrated in
figures 4 and 5.They shall be made so that the sides AF and
CD are parallel to the uncut edges of the abutting plain
tiles within a tolerance of 7 mm. The diamster of the nail
hole shall be not less than 7 mm and not more than 10 mm.
The length of the lines XD and XF shall be 265 + 7, — 0 mm
and the angles AFE and CDE shall be 90 + 1% °,

The lengths of the lines AF and CD for all hip tiles shall be
not less than 200 mm whilst the length of line BG shall be
not less than 256 mm nor more than 38 mm.

5.4.2 Angular hip tiles shall be made so that the lower
edges FE and ED (see figure 4} shall, when laid, be
horizontal and shall extend the lines of adjacent courses of
plain tiles with a deviation not exceeding £ 7 mm.

5.4.3 Round pattern {semi-bonnet) hip tiles shall be
similar to angular hip tiles except that on plan the lines FE
and ED shall be rounded about E2 and on section shall be
rounded about Y2 (see figure 5).

5.4.4 Anguiar and round pattern hip tiles shall be of such
shapes that, when laid, they shall lie reasonably well in the
same planes as those of adjoining courses of plain tiles on
each side and shall fit reasonably well on the hip tile below.

5.4.5 Bonnet {granny bonnet) hip tiles shall allow room for
bedding to fill up the space between one hip tile and the
next, but as they have a smaller dihedral angle than that

of angular hip tiles for the same pitch of roof they will not
lie in the same planes as the adjoining plain tiles on each
side (see figure 6).

5.4.6 Table 2 gives variants which shall apply to angular
and round pattern hip tiles but not to bonnet hip tiles.

5.5 Valley tiles

5.8.1 The two patterns of valley tiles are illustrated in
figure 7. They shall be of such a shape that, when laid, they
shall lie reasonably well in the same planes as those of the
adjoining courses of plain tiles on each side and shall fit
reasonably well on the valley tile below. They shall not be
holed for nailing.

The sides of valley tiles AF and CD (see figure 7) shall be
parallel to the uncut edges of the abutting plain tiles with
a tolerance of 7 mm and the line BE shall be the centre
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Table 2. Variants for angular and round pattern

hip tiles
Pitch of roof Dihedral Angles EXF Permissible
angle and EXD deviation
degrees degrees degrees degrees
40 and 42% | 136 - -3
- 40% 1%
45 and 47% | 129% — -3
- 39 £ 1%
50 and 52% | 123 — -3
- 36% 1%

line of the valley‘where the two sides meet. The point Dp
shall be 85 mm from the point O and not less than 25 mm

from D2 nor less than 50 mm from D3, whilst the point
Fp shall be similarly placed along the line F2 and Fs in

relation to point R. Both these points Dp and Fp shall be
not less than 293 mm measured in straight lines from the

point B.

The upper edge DF of the valley tile may be curved,
provided that the curve does not pass inside the straight

lines DD3, DaD2, D2E, EF2, F2F3 and FaF (see figure 7).

5.5.2 Angular valley tiles shall be made so that the
lengths of the lines CO and AR shall be 265 +7, —0 mm
whilst the angles EBC, EBA, BED2, BEF2, COD2 and

- ARFz2 shall be 90 °, with a permissible deviation of + 1% °.
The length of lines AB and BC shall be not less than 10 mm

nor more than 38 mm, whilst the length of lines AF and
CD shall be not less than 240 mm (see figure 7).

5.5.3 Table 3 gives the variants for angular valley tiles.

5.5.4 Curved valley tiles shall be of similar design to
angular valley tiles except that the angle FYD {figure 7)

shail be rounded about Y2.

5.6 Ridge tiles
5.6.1 General. The four patterns of ridge tiles are

illustrated in figures 8 to 11, They shall be either 300 mm.
or 450 mm long with a permissible deviation of £ 13 mm

and shall be not less than 15 mm thick, They may have
capped joints if required, but the effective covering

capacity for length shall remain as stated.

Table 3. Variants for angular and curved valley

tiles
Pitch of roof Dihedral Angles BCD Permissable
angle and BAF deviation
degrees degrees degrees degrees
40 and 42% | 139 -~ =3
- 131 1%
45 and 47% | 132% — +3
— 129% 1%
50 and 562% | 126 - -3
- 128
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5.6.2 Half round ridge tiles. The internal diameter XZ
(see figure 8), shall be not less than 200 mm.

5.6.3 Segmental ridge tiles. The chord of half the arc
XYZ (see figure 9), shall be not less than 140 mm.

5.6.4 Plain angle ridge tiles. Plain angle ridge tiles shall
measure not less than 140 mm wide measured internally
from X to Y and Y to Z (see figure 10).

5.6.5 Hog back ridge tiles. Hog back ridge tiles shall
measure not less than 2056 mm measured along the line
XYZ (see figure 11).

5.7 Vertical angle tiles

5.7.1 The four patterns of vertical angle tiles are illustrated
in figures 12 to 15. When these tiles are made ‘right handed’
and ‘left handed’, that angle tile which when fixed provides
the larger area on the right side shall be known as ‘right
handed’ and that which when fixed provides the larger area
on the left shall be known as ‘left handed’. Alternatively,
symmetrical tiles may be made designated ‘large’ or ‘small’
(see table B),

All vertical angle tiles shall be of such shapes that when laid
they shall lie reasonably well in the same planes as those of

Table 4. Variants for handed external angle tiles

BS 402 : 1979

the adjoining courses of plain tiles on each side, and shall
fit reasonably well on the angle tile below, The lower edges
shall continue the line of the plain tiles with which they are
to be fixed with a deviation of £ 7 mm. The sides AF and
CD shall be parallel to the uncut edges of the abutting plain
tiles with a deviation of £ 7 mm. They shall be not less
than 255 mm nor more than 275 mm long and the nail
holes shall be not less than 2356 mm and not more than

240 mm from the lower edge of the tile when measured

at right angles, whilst the diameter of the nail holes shall
be not less than 7 mm nor more than 10 mm,

5.7.2 External angle tiles shall be made so that the angles
BAF, BCD, AFE and CDE shall be 90 = 1% °.

5.7.3 Table 4 gives the variants for handed external angle
tiles, and table 5 the variants for large and small angle tiles.

5.7.4 Internal vertical angle tiles shall be designed with the
angle DCB, FAB, CDE and EFA each 90 ° with a deviation
of = 1% ° similar in shape and size to the corresponding
external angle tiles except that the camber shall be reversed.
The finished surface shall be on the opposite side of the tile
and the nail holes shall be at the other end.

Type Angles Lengths Permissible
Right hand Left hand deviation
Dihedral BED and BEF | DE  EF DE EF
degrees degrees mm mm [ mm mm )
Square 91% 80 - — — - +1%°
- — 166 80 80 1656 | * 7 mm
Hexagonal | 121% 84 - - — - *i%°
— — 136 50 50 136 | £ 7 mm
Oc;cagonal 136% 85% - - - - £1%°
— - 136 b0 50 135 | 27 mm
Table 5. Variants for large and small angle tiles
Type Angles Lengths Permissible
Small Large deviation
Dihedral BED and BEF | DE EF DE  EF
degrees degrees mm mm | mm mm
Square 9% 80 - - - — +1%°
— - 80 80 166 1656 | * 7 mm
Hexagonal | 121% 84 - - - - *1%°
— — 50 50 136 135 | 7 mm
Octagonal 85% — — — —_ +1%°
— b0 50 1356 135 | £ 7 mm
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