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SSQ (Spanish Slate Quarries as it was originally known) was 
formed in 1980 to import quality Spanish slate into the UK.

It was a bold move by our founder and chairman, Ahmed 
El-Helw, who correctly identified a lack of supply of local 
materials to satisfy the thirst of an increasingly slate-hungry 
home market.

Driven by a belief in the beauty and effectiveness of high 
quality slate and a passion for a level of service that makes 
the rest of the industry take a long hard look at itself, our 
chairman forged ahead and built SSQ as the first company to 
import quality slates into the UK market.

Over time, other quality sources of slate have been identified 
and added to SSQ’s portfolio and today, we have the largest 
stock of natural slate in the UK, with a minimum holding of 2 
million slates at, all times.

In more recent years, SSQ has become well known and our 
slate sought after throughout the world. A testament to our 
supply of consistently high-quality slate.

With teams posted in 22 countries, a logistics office in North 
West Spain and our own quarry in central Argentina, no 
matter where you are in the world, you don’t have to settle for 
anything less than SSQ quality.

SSQ SSQ
in the UK in Europe and the Rest of the World

Riverstone Ultra, Broad Meadow, Dudley, UK

ABOUT US
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BS EN 12326: 2018 Slate and stone products for 
discontinuous roofing and cladding 

BS 1202: Parts 2 - 3:1997

BS 5250:2011+A1:2016 Code of practice for control 
of condensation in buildings

BS 5534:2014+A2:2018 Slating and tiling for pitched 
roofs and vertical cladding – Code of practice

BS 8612:2018 – Dry fixed ridge, hip, and verge 
systems for slating and tiling - Specification

BS EN 1991-1-4:2005+A1:2010 Actions on 
Structures – General Actions – Wind Actions

BS 8000-6:2013 Code of practice for slating and tiling 
of roofs and cladding 

BS 8000-0:2014 Workmanship on construction sites. 
Introduction and general principles

BS 8104:1992 Code of practice for assessing 
exposure of walls to wind-driven rain

BRE Report, Thermal insulation: avoiding risks

BRE Digest 346: Parts 1-7

Building Regulations F2: 2013

International Lead Association

Lead Sheet Training Academy

NFRC Bulletin 43 – Scottish Practice

NFRC TB04a

NSAI – S.R. 82:2017 – Slating and Tiling Code of 
Practice

References
Publications and organisations 
referred to in this guide:This guide has been prepared by the SSQ Group in 

collaboration with practising UK architects, familiar with both 
traditional nail and hook fixing practices and incorporates the 
recommendations of BS 5534, BS 5250, BS 8000-6, BS 
8000-1-4, BS 8612 and in the application of these products.

It is intended to provide comprehensive information on the 
design and fixing of SSQ natural slate roofing and vertical 
slating products. Product literature is available on our website 
www.ssqgroup.com or upon request from our Technical 
Department technical@ssq.co.uk 

For advice and assistance on the design, application, 
installation, and specification of SSQ slates, please contact 
the SSQ Technical Department.

The information, both technical and otherwise contained 
within this guide is intended to provide illustrations on some 
of the ways in which SSQ products may be used and should 
be read in conjunction with all relevant British Standards, 
Codes of Practice and Health and Safety Legislation. Nothing 
contained in this brochure nor any advice or recommendation 
given by or on behalf of SSQ is intended to be relied upon 
in substitution for an appropriate technical and design 
appraisal of the specific use to which SSQ products will be 
put. SSQ will accept no responsibility for any loss or damage 
howsoever caused that may arise through the reliance being 
placed on the content of the brochure.

SSQ reserve the right to change designs and specifications 
without prior notice. All products are subject to our Terms and 
Conditions of sale, copies of which are available on request.

The information, illustrations, etc., in this publication were 
correct at the time of going to press.

About This Guide
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PITCH - The angle of the roof to the horizontal 

COLD ROOF - Roof that has insulation laid horizontally at 
ceiling level and a void between the insulation and its outer 
structure and covering. 

WARM ROOF - Roof that has insulation and a vapour barrier 
laid above its supporting structure (normally on the pitch 
of the rafters) and immediately below its weatherproofing 
membrane. 

EAVES - The lower edge of a roof slope.

FASCIA BOARD - The board attached vertically to the rafter 
ends at the eaves, the wall plate, or the wall face.

TILTING FILLET - A strip of wood laid beneath a course, to 
tilt it up slightly so that the slates rest properly on the roof.

VERGE - A free end of a roof surface; for example, that at 
the end of a gable or dormer 

BARGE BOARD - A board fixed along the edge of a verge. 

UNDERCLOAK - Roofing slates fixed at the verge beneath 
the battens to which slates are fixed at the verge with mortar.

DRY VERGE - A verge that is fixed mechanically without 
using mortar.

UNDERLAY - A layer of material acting as a barrier between 
the roof covering and the sub-structure. Also referred to as 
felt or sarking felt

COUNTER-BATTENS - Timbers fixed vertically to a sloped 
roof or wall to which battens are fixed.

BATTENS - Horizontal, small-section timbers on which slates 
are laid.

GAUGE - The length of slate exposed after it has been 
installed. It equals the distance between the top of one 
batten and the top of the next.

COURSE - A horizontal row of slates.

BROKEN BOND - A way of laying slates and so that the 
edge of each slate is above the middle of the slate in the 
course below.

LAP - The amount by which a slate overlaps the course 
below it.

Roofing terminology   

CAPILLARY ACTION - A phenomenon whereby moisture is 
drawn up into the space between closely fitting surfaces.

UNDER EAVES COURSE - The courses of slates laid 
broken bond under the eaves course, finished flush with its 
lower edge and of such a length to give the correct lap.

VENT TERMINAL - A roof slate with a grille for natural 
ventilation which can also be connected to soil pipes or 
mechanical extractors.

MANSARD ROOF - A roof slope changing from one pitch to 
a steeper pitch towards the eaves.

SPROCKET OR BELL-CAST - Change of pitch from steep 
to shallow, normally located at the eaves 

ABUTMENT - The junction of a roof surface with a wall, or 
any other structural feature which arises above it.

SOAKER - A small piece of sheet (usually lead) shaped and 
inserted between slates on the abutment between a roof 
slope and a vertical       wall (SIDE ABUTMENT), or at a hip or 
valley.

FLASHING - A sheet of metal, usually lead or aluminium, 
which protects a joint from water penetration.

SADDLE - A piece of impervious flexible sheet material 
(usually lead) dressed to shape and fitted to provide weather 
protection.

VALLEY - The junction of two inclined roof 

VALLEY GUTTER - A visible gutter running down the valley.

HIP - The meeting of two pitched roof surfaces which meet 
at an external angle.

RIDGE - The junction of two slopes forming the apex of a 
pitched roof.

DRY RIDGE - A ridge that is fixed mechanically without 
mortar.

MONOPITCH ROOF - A pitched roof with a single slope 
from eaves to ridge.
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BS EN 12326 ensures that all roofing slates sold in the UK 
are tested in the same way, using the same methodology, 
regardless of their origin. The UKCA mark carried on the 
packaging or accompanying commercial documentation, 
confirms that the slates have been tested and thus conform 
to the UK Building Regulations.

Roofing slates, which have not been tested to BS EN 12326 
and do not carry the UKCA mark or documentation, do not 
conform the UK Building Regulations, and should not be 
incorporated into the building envelope.

The standard itself is not an indication of the quality of the 
slate, there is no pass/fail criteria. It is merely a harmonised 
way of carrying out several mandatory tests. The results of 
these tests are given as values or statements. Thus, the user 
is presented with the problem of how to determine a good 
slate from a not so good one. 

SSQ in consultation with independent geologists have come 
up with a simple way of judging the performance of roofing 
slates. The test results, normally printed on the crate label, 
are the key to judging the quality of a roofing slate. SSQ use 
the following criteria when carrying out initial source selection 
and during the quality control procedure.

Firstly, look for the UKCA mark on the crates and 
accompanying commercial documentation. Identify the test 
results, on the label or from within the documents.

Secondly look for the following criteria:

This will occur due to the presence of reactive iron-sulphur 
minerals, and is usually evidenced by the thermal cycling 
tests, but not always. The results are classified into the 
following three categories:

T1 Inert, may be some discolouration around 
the inclusion, but will not form runs of 
discolouration.

T2 Inclusions present within the slate that will 
leach and form runs of discolouration but are 
unlikely to cause structural changes.

T3 Holes, structural changes and runs of 
discolouration will occur due to oxidation of 
inclusions.

SSQ only look at roofing slates within the T1 classification.

The higher the carbonate content the higher the potential for 
rapid material loss under acidic conditions. It is generally safe 
to assume slates with a lower carbonate content will weather 
more slowly unless reactive iron-sulphurs are present. 
Proven quality roofing slates typically have a carbonate 
content of < 3%.

Empirical testing in controlled conditions gives an indication 
of quality. The best method of all to indicate the long term 
behaviour of a roofing slate is to look at historical installations 
therefore establishing proven history of performance within the 
UK environment. SSQ have been supplying slates to the UK 
for over four decades and have a proven long term history of 
performance and durability in the UK climate and worldwide.

Slates that perform well in the UK environment typically 
achieve flexural strengths of more than 65Mpa.

Low water absorption is a characteristic of high quality 
slate. With lower water absorption there is a reduced risk of 
swelling minerals, delamination, and damage during freeze 
thaw cycles. The old British Standard for water absorption 
was < 0.3% and the new standard BS EN 12326 looks for   
< 0.6% for an A1 classification. SSQ base their criteria on the 
old standard and look for < 0.3%.

Quality Standards

Quality standards Oxidation/Thermal cycling

Carbonate content

Proven performance

Strength (CMoR)

Water absorption

Quick quality checklist

Flexural Strength CMoR > 65 Mpa

Water Absorption < 0.3%, lower the better

Free of Oxidation
 T1, Low potential for 
oxidation

Carbonate Content < 3%, lower the better

Proof
Proven history of UK 
performance

 

   

 

  

 

 

 

 

 

 

 

 

 

Dimensions and dimensional variation Complies  (< +/- 5mm) 
Nominal thickness and variation Complies  (< +/- 35%) 
Mechanical Resistance MoR Transverse 37.03 MPa Longitudinal 68.20 MPa 
Carbonate content Complies (≤ 5%) 
Durability / Water absorption Complies with code W1 (≤0.6%) 
Durability / Freeze thaw cycling Not required 
Durability / Thermal cycling Complies with code T1 
Durability / Sulfur dioxide exposure Complies with code S1 
Durability / Non - carbonate carbon content Complies (≤2%) 
Release of dangerous substances None in conditions of use as roofing or external cladding 
External fire performance Deemed to satisfy 
Reaction to fire Deemed to satisfy class A1 

SSQ Natural Slate, 301 Elveden Road, London, NW10 7SS 
T: +44 (0)20 8961 7725 E: info@ssq.co.uk 

www.ssqgroup.com 

RIVERSTONE  

EN 12326 – 1:2014  
Non-Carbonated Slate for Roofing and Cladding 

San Luis – Argentina 

DOP Riverstone 2021 

Conformity 
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NAIL 
FIXING

head

10 mm

gauge = 
slate length - headlap

2

head lap

holing gauge = 
gauge + lap + 
10 mm

side lap

margin

tail

min 20 mm
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NAIL FIXING 
SITEWORK

Storage on site

Preparatory work

Traditonal holing and nailing method
Slates should be stored in pallets whenever possible. 

Slates should be stacked no more than 2 pallets high on 
their long edge on dry, level ground. Two battens should be 
placed under each row of slates.

SORTING AND STACKING SLATES

Each slate should be inspected and the thicker end selected 
for the tail, after being holed, they should be stacked into 
three separate stacks.

Thick slates should be used on the lower roof (eaves), 
medium slates on the middle roof area and the thin slates on 
the upper roof (ridge) section.

DRESSING AND HOLING SLATES

Slates up to 4mm thick can be dressed and holed by hand 
using a spike hammer. Thicker slates can be holed by hand 
or machine.

When holing by hand, the slate must be laid flat over a 
narrow iron and holed from the reverse side (bed) towards to 
face, thus leaving a small countersunk hole which allows for 
the head of the fixing nail.

Each slate should be holed twice at a distance from the tail 
equal to the holing gauge (gauge + head lap + 10 mm) and 
between 20 and 25mm from the long edge of the slate.

When holing by machine, a boring method is recommended. 
If a machine with a punching method is used, care must be 
taken to ensure proper maintenance and adjustment of the 
holing machine to prevent excessive breakage. If slates are 
drilled, do not drill more than one at a time.

CUTTING SLATE

When using a slate cutting machine for cuts to hips and 
valleys etc, proper adjustment and maintenance is required.

To maintain adequate laps and allow proper fixing, slates 
must not be cut too narrow. As a general rule, no slate should 
be less than one half the width of the slate.

At verges and abutments, the alternate courses must be 
started with a slate and a half or a slate of not less than 
145mm.

At valleys, hips and other angled surfaces, the slates must be 
cut on the rake using wider slates to maintain an adequate 
width of head or tail of no less than 95mm.

When holing and nailing it is imperative that slates are fixed 
in accordance with BS 5534, Code of practice for slating 
and tiling.

Reference should also be made to BS 8000:6 Workmanship 
on building sites. SSQ will not entertain claims for loss or 
damage where this has not been strictly adhered to. The 
main stages are outlined below:

1. Hole slates to correct gauge, measuring from the tail of 
the slates. The position of the holes can be calculated 
using the formula:

Holing gauge = gauge + lap + 10 mm

Holes should be between 20 and 25mm from the long 
edges of the slate. At the same time, sort the slates into 
three or four groups of equal thickness.

See BS 8000:6.

2. Fix underlay as specified.

3. Mark out the roof to the correct batten gauge.

The gauge may be adjusted to provide equal numbers of 
courses up the slope length, provided that the specified 
lap is not reduced.

4. Fix battens. 

5. Using a chalk string, set out the vertical perp lines of the 
slates from eaves to ridge to maintain a straight line.

6. Load slates on roof so that the thinnest slates near 
the ridge.

7. Fix slates to perpend lines, laying to give an overall 
appearance, with the tails of the slates aligned.

Use slates of consistent thickness in any one course, laid with 
the thicker end as the tail. Form verges by using slate and a 
half slates and full slates in alternate courses to maintain bond. 
Fix each slate with two nails through prepared holes.
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Nail fixing installation
With this system, straight lines must be maintained in the 
courses of slates and it is necessary to mark out these lines 
prior to fixing.

MARKING OUT 

1. Using a chalk string, mark the centre line of each batten 
(see fig 1), checking that the batten are positioned at the 
chosen gauge.

Vertical battens must be fixed at the verges to accept nail 
fixing.

The felt underlay is to be draped over batten (i) at the 
eaves (see FIXING below).

2. Mark out the position of each slate joint along the battens 
(see fig 2) as follows:

a. Working from the verge, first mark out a full slate width 
on both the eaves and apex battens. Then, continue 
marking along these battens at intervals of a full slate 
width.

b. Using the chalk string from eaves to ridge, copy the 
positions of these markings onto all the other battens.

c. Starting again from the original verge, mark a half width 
slate onto the eaves and apex battens. Continue 
as before marking along those battens at a full slate 
width.

d. Using the chalk string as before from eaves to ridge, 
copy the positions of all these markings onto all the 
other battens up the roof slope.

Fig 1.

Fig 2.
W + 5 mm

½ W + 5 mm

Fascia board

(iii)
(ii)

(i)
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Effective designs of a slate roof must consider several inter-
related factors including site exposure, the pitch of the roof, 
the type slae selected and the slate lap.

General guidance on the most important points to be 
considered is given below. Full application and sitework 
details are given on pages 8 to 26. Further information can 
be obtained from BS 5534:2014+A2:2018, Code of practice 
for slating and tiling.

Reference should be made also to BS 8000-6:2013, 
Workmanship on building sites series, Code of practice for 
sating and tiling of roofs and claddings.

RAIN EXPOSURE

The degree of driving rain exposure to a building determines 
the minimum lap which should be specified.

The anticipated degree of exposure is given in Figure 1 (taken 
from BS 5534:2014+A2:2018).

Localised factors such as high buildings, buildings on slopes 
or tops of hills and coastal sites, can increase the exposure 
grading which should be applied in a specific project. Table 
1 on page 9 shows the recommended minimum lap for 
moderate and severe exposure sites.

For more detailed information on exposure to rain refer to BS 
8104:1992.

WIND UPLIFT

Adequate resistance to wind load and wind uplift can be 
provided by following the application details shown on 
pages 8 to 26, taking into consideration the minimum lap 
recommendations given in Table 1.

Design calculations for wind load and wind uplift are given 
in BS5534:2014, BRE Digest 346: Parts 1 to 7 and BS EN 
1991-1-4:2005.

In general, the lower the roof pitch, the greater the head lap 
should be. This longer lap will help to resist both capillary 
action and wind uplift.

On steeper pitches with free-flowing drainage, smaller slates 
may be used.

For exposed sites, wide slates with a greater lap should be 
used (see section 5.5 of BS 5534:2014).

The head lap is calculated by taking account of wind uplift, 
exposure to driving rain and the roof pitch. Table 1 gives the 
recommended minimum laps for various roof pitches and 
building exposures.

Design considerations

Environmental conditions

Pitch of roof

Head lap

Map Based on BS 5534 Driving Rain Index.

NAIL FIXING 
DESIGN WORK

Moderate exposure zone

Severe exposure zone

Map Based on NSAI – S.R. 82:2017  Driving Rain Index
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Minimum head lap for fixing slates with nails or hooks according to BS 5534:2014

Table 1

Moderate exposure (less than 56.5 l/m)

Slate size 
(mm)

20° 22.5° 25° 27.5° 30° 35° 40° 45° 80°

600 x 300 130 120 95 85 80 70 60 55 50

500 x 300 130 120 95 85 80 70 60 55 50

500 x 250 150 120 100 80 70 60 55 50

450 x 300 80 70 60 55 50

450 x 220 80 70 60 55 50

400 x 300 80 70 60 55 50

400 x 250 80 70 60 55 50

400 x 220 80 70 60 55 50

400 x 200 80 70 60 55 50

350 x 250 80 70 60 55 50

350 x 200 80 70 60 55 50

320 x 220 80 70 60 55 50

300 x 200 80 70 60 55 50

270 x 180 80 70 65 55 50

250 x 150 70 65 55 50

Severe exposure (56.5 l/m or over)

Slate size 
(mm)

20° 22.5° 25° 27.5° 30° 35° 40° 45° 80°

600 x 300 150 140 130 120 100 90 80 70 65

500 x 300 150 140 130 120 100 90 80 70 65

500 x 250 130 100 90 80 70 65

450 x 300 100 90 80 70 65

450 x 220 130 120 100 90 65

400 x 300 100 90 80 70 65

400 x 250 100 90 80 70 65

400 x 220 100 90 80 70 65

400 x 200 120 110 105 100 65

350 x 250 100 90 80 70 65

350 x 200 100 90 80 70 65

320 x 220 100 90 80 70 65

300 x 200 90 80 70 65

270 x 180 90 80 70 65

250 x 150 70 65
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Rafter Length Table

Sheltered Exposure - driving rain index less than 3m²/s

Length of Slope (m)

Roof Pitch 0 to 5.5 5.6 to 10.0 11.0 - 16.0

14° 145 155  

20° 120 130 140

25° 110 120 130

30° 100 105 115

35° 90 100 100

40° 80 90 100

45° 75 80 90

75° 60 60 70

Moderate Exposure - driving rain index between 3m²/s and 7m²/s

Length of Slope (m)

Roof Pitch 0 to 5.5 5.6 to 10.0 11.0 - 16.0

14°    

20° 135 145 155

25° 120 130 140

30° 110 120 125

35° 100 110 110

40° 90 100 110

45° 80 90 100

75° 65 70 75

Severe Exposure - driving rain index greater than 7m²/s

Length of Slope (m)

Roof Pitch 0 to 5.5 5.6 to 10.0 11.0 - 16.0

14°    

20° 150   

25° 135 145 155

30° 120 130 140

35° 105 110 120

40° 100 110 110

45° 90 100 100

75° 70 75 80
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Recommended timber batten sizes for natural slate roofs 
are 50x25mm up to 600mm rafter spans according to BS 
5534:2014.

Battens should be set out horizontally across the roof at a 
gauge calculated from the formula:

Gauge = (Slate length - head lap) / 2

Battens should be nailed at maximum 600mm centres, with 
the end of each length fully supported and be not less than 
50mm wide by 25mm thick.

Note: If used, counter battens should be a minimum 
38x25mm.

See table 2 for coverage of all slate sizes at different head lap.

The position of the hole is measured up from the tail of the 
slate at a position calculated using the following formula:

Holing = Batten gauge + Head lap + 10mm

The total weight of slates on a roof can be calculated as 
follows:

The head lap can be found in Table 1 by reference to slate 
size, roof pitch and exposure = 65mm

The slate coverage per m² can be found in Table 2 =23.9

The total weight of slates for a roof project can be found 
using the following formula:

Weight of slates (kg) / 1000 x Area of roof (m2 ) x 
Slate coverage

Therefore:

1235 / 1000 x150 x 23.9 = 4427kg Total weight

Example:

Underlay should be selected to meet the requirements of 
section 4.9 of BS 5534:2014.

To comply with the Building Regulations F2:2010 and BS 
5250:2011 Code of practice for control of condensation in 
buildings, 10mm continuous ventilation must be provided at 
all eaves for a cold roof construction and 25mm continuous 
ventilation for a warm roof construction.

Note: 25mm continuous eaves ventilation is required on roofs 
of 15° or less regardless of warm or cold roof construction.

Additional ventilation at or near the ridge equivalent to a 5mm 
continuous vent is required in the case of warm roofs and is 
also recommended for cold roofs with a greater pitch of 35° 
or if the span exceeds 10m.

Cold roofs are defined as being those where the insulation is at 
ceiling level and warm roofs where the insulation is at rafter level.

All SSQ natural slates can be fixed by using either traditional 
holing and nailing (see pages 8 to 26) or hooks (see pages 
28 to 44).

Nails should be copper to BS 1202-2: 1974.

The gauge of the nail shall be 3.3mm minimum and shall 
have a head of no less than 10mm diameter.

They should be 20 to 25mm longer than two thicknesses of 
slate, but longer nails should be used at the eaves course 
especially if a sprocket detail is used.

Battens Coverage of slates

Holing

Total weight of slate roof

Underlay

Ventilation

Fixing methods

Nails

Slate Type Del Carmen

Slate Size 400mm x 250mm

Weight of Slates (per 
1000)

1235kg

Exposure Moderate

Roof Pitch 40°

Roof Area 150m²

Length of Roof Slope 9.5m
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Figure 2

Table 2

Cold and Warm Roof Ventilation

Coverage of SSQ slates with nail fixing method

NB: No allowance has been made for wastage

Cold Roof: 
Insulation at ceiling level 

Warm Roof: 
Insulation at rafter level

Head Lap (mm)

Slate size 
(mm)

60 65 75 80 90 100 110 115 120 130 140 150

600 x 300 12.1 12.5 12.7 12.8 13.1 13.3 13.6 13.7 13.9 14.2 14.5 14.8

500 x 300 14.8 15.3 15.7 15.9 16.3 16.7 17.1 17.3 17.5 18 18.5 19

500 x 250 17.8 18.4 18.8 19 19.5 20 20.5 20.8 21 21.6 22.2  

450 x 300 16.7 17.3 17.8 18 18.5 19 19.6 19.9 20.2 20.8 21.5  

450 x 220 20 20.8 21.3 21.6 22.2 22.9 23.5 23.9 24.2 25 25.8  

400 x 300 19 19.9 20.5 20.8 21.5 22.2 23 23.4 23.8    

400 x 250 22.9 23.9 24.6 25 25.8 26.7 27.6 28.1 28.6    

400 x 200 28.6 29.9 30.8 31.3 32.3 33.3 34.5 35.1 35.7    

350 x 250 26.7 28.1 29.1 29.6 30.8 32 33.3      

350 x 200 33.3 35.1 36.4 37 38.5 40 41.7      

320 x 220 33.7 35.7 37.1 37.9 39.5 41.3 43.3      

300 x 200 40 42.6 44.4 45.5 47.6 50       
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Rafter Constants and Equations

Rafter (Or HIP/Valley)
Length

Measure the Pitch of the Roof

Measure the Length of the Run
(ie Half the Span)

Rafter Length = Run x Rafter Constant
(for Roof Pitch)

Hip/Valley Length = Run x Hip/Valley Constant
(for Roof Pitch)

Run

Span

Rise

Pitch°

Pitch Rise Rafter Hip/Valley

12.5 0.22 1.02 1.43

15 0.27 1.04 1.44

17.5 0.32 1.05 1.45

20 0.36 1.06 1.46

22.5 0.41 1.08 1.47

25 0.47 1.10 1.49

27.5 0.52 1.13 1.51

30 0.58 1.15 1.53

32.5 0.64 1.19 1.55

35 0.7 1.22 1.58

37.5 0.77 1.26 1.61

40 0.84 1.31 1.64

42.5 0.92 1.36 1.69

45 1.00 1.41 1.73

47.5 1.09 1.48 1.79

50 1.19 1.56 1.85
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At all eaves, a double course of slates is required, comprising 
a course of short slates over which the first course of full 
length slates is fixed.

The length of the eaves slates should be gauge + lap.

FIXING SEQUENCE AT EAVES:

1. Fix the underlay to extend over the tilting fillet and fascia 
board into the gutter. The underlay should overhang the 
fascia board by 50mm.

2. Fix the first full course batten (the eaves batten) so 
that the tails of the slates in the eaves and the under 
eaves courses align, ensuring that they will overhang 
40 to 50mm into the gutter. Fix the under eaves batten 
immediately below the eaves batten (see page 6 for 
minimum batten dimensions).

3. Lay the slates forming the under course on their backs 
and head nail them to the under eaves batten.

4. Fix the eaves course with tails of the slates aligning with 
the tails of slates in the under eaves course.

When an over fascia vent is installed, the fascia depth 
needs to be reduced by the depth of the ventilator. This will 
accommodate the vent and will not change the lay of the roof 
and will avoid a change of pitch detail at the eaves.

Eaves

Eaves ventilation

full length slates

under-eaves batten

short slate course

eaves ventilation

50 mm
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Where an undercloak is fixed it should consist of one or more 
course of slates not less than 4.5mm thick, laid riven side up 
and closely butted.

If more than one course is used, joints should be staggered.

Verge
Verges should be finished with slate and slate-and-a-half in 
alternate courses. Provision may be made for a slight inward 
tilt from the verge.

Mortar for bedding and pointing; 1:3 cement/sand pigmented 
to match colour of slates.

FIXING SEQUENCE AT VERGE ON BRICKWORK

1. Bed the undercloak in mortar so that it extends 40-50mm 
from the face of the wall.

2. Fix verge slates flush with the undercloak.

3. Fill the gap between the undercloak and the slates with 
mortar and strike off smoothly to provide a flush joint.

FIXING SEQUENCE AT VERGE ON BARGEBOARD

1. Fix the undercloak with nails so that it overhangs the face 
of the bargeboard by 40-50mm.

2. Fill the gap between the undercloak and slates with 
mortar and strike off smoothly to provide a flush joint.

mortar fill struck off cleanly mortar fill struck off cleanly

sarking felt extended
over undercloak

sarking felt etended
over undercloak

undercloak slate
bedded in mortar

undercloak slate nailed
to bargeboard
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The length and gauge of slate in the top courses at the 
ridge must be sufficient to ensure that the appropriate lap is 
maintained.

Shouldered slates should be used in the course below the 
top course to enable the short top course slates to be nailed 
directly to the batten.

Ridge

FIXING SEQUENCE WITH TILED RIDGE

1. Fix underlay over the ridge so that it overlaps the main 
underlay by at least 150mm. when using ventilated 
ridges, a gap of 50mm should be allowed between the 
top of the underlay of each pitch.

2. Fix the top course of slates to maintain gauge.

3. Lay ridge tiles true. Joint ridge tiles in mortar and firmly 
bed the edges along the roof slope in mortar. Where 
ridge tiles meet, squeeze up the bedding to fill the 
joint and strike it off smoothly; no separate pointing is 
necessary.

4. Fill the ends of the ridges at the gables with mortar and 
slips of slate finished flush with the ridge tile.

FIXING SEQUENCE WITH SHEET METAL RIDGE (NOT 
ILLUSTRATED)

If required, stainless steel, copper or zinc ridges can be 
made by the roofer on site.

1. Fix underlay over the ridge so that it overlaps the main 
underlay by at least 150mm. when using ventilated 
ridges, a gap of 50mm should be allowed between the 
top of the underlay of each pitch.

2. Fix the top course of slates to maintain gauge.

3. Fix 50mm zinc tack at 500mm intervals.

4. Fix the sheet metal ridge, overlapping each ridge piece 
by 100mm and nailing it with two clout nails on each 
pitch wherever an overlapping end of the ridge with pre-
bonded clips. At the verges, hips etc, cut and shape the 
ridge accordingly.

Note: To ensure resistance to wind pull-out, the length of the 
ridge pieces should not exceed 1m.

FIXING SEQUENCE WITH LEAD ROLL RIDGE

1. Fix underlay over the ridge so that it overlaps the main 
underlay by at least 150mm. when using ventilated 
ridges, a gap of 50mm should be allowed between the 
top of the underlay of each pitch.

2. Fix the top course of slates to maintain gauge.

3. Cover the timber roll with Code 6 lead strips 450-500mm 
wide and 1.5-1.8m long. Lap the strips 75mm at the 
joints; secure the lead with screws; top sealed with a 
lead dot under the overlap.

4. Fix 50mm lead clips at 450mm.
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ridge tiles jointed and bedded in mortar 
and mechanically fixed

top course maintaining lap

shouldered course

top course maintaining lap

shouldered course

underlay lapped 150 mm

code 6 lead

50mm wide stainless steel or copper clips 
minimum of 450mm centres

underlay lapped 150 mm
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In cutting the slates for hips, care must be taken to preserve 
an adequate bond, using slate and a half slate.

Where pitches at hips are almost vertical, the hips can be 
treated in the same way as verges.

Hips

FIXING SEQUENCE AT MITRED HIP

1. Fix 600mm wide underlay, overlapping the main underlay.

2. Cut slates carefully, ensuring that adequate width is 
maintained at the head. Neither SSQ nor BS 5534 
recommend the fixing of mitred hips on roofs where the 
angle of the hip is 30° or less.

3. Hip slates must have an even size and shape at every 
course.

4. Fix hip slates interleaved with lead soakers nailed to 
battens at the top edge to provide a weathertight close 
mitred joint.

5. Cut slates of adequate width to connect with main roof 
slates and hip slates. The slate nearest the hip slate must 
remain a full slate.

Note: Mitred hips in exposed locations are subject to high 
wind loads. Where mitred hips are specified in exposed 
locations external tail fixing such as hooks may be necessary.

FIXING SEQUENCE WITH LEAD ROLL HIP

1. Fix 600mm wide underlay, overlapping the main underlay.

2. Finish slating as close to the timber roll as possible.

3. Cover the timber roll with Code 6 lead strips 450-500mm 
wide and 1.5-1.8m long. Lap the strips 75mm at the 
joints equal to the lap of the slates.

4. Fix 50mm lead clips at minimum 450mm centres, under 
the timber roll.

FIXING SEQUENCE WITH RIDGE TILED HIP

Mortar 1:3 cement/sand pigmented to approved colour.

1. Fix 600mm wide underlay, overlapping the main underlay.

2. Fix hip iron (to BS 5534) to hip rafter.

3. Cut slates to fit closely at junction.

4. Lay hip ridge tiles true and bed edges and joints firmly in 
mortar, struck off smoothly to provide a flush finish.

5. Cut first tile to align with corner of eaves.

6. Fill end of hip with mortar and slips of slate finished flush.

Note: All ridge tiles hips to be twice mechanically fixed in line 
with BS 5534

Mitred Hip

Lead Roll Hip

Ridge Tiled Hip
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Mitred Hip

Lead Roll Hip

Ridge Tiled Hip

hip slates interleaved with lead soakers
nailed to battens at top edge

600 mm wide overlay to
sarking felt

600 mm wide overlay to
sarking felt

ridge tiles bedded and jointed in mortar
and mechanically fixed.

600 mm wide overlay to sarking felt

hip rafter

hip rafter

hip rafter

50mm wide stainless steel 
or copper clips minimum 
450mm centres

timber roll

code 6 lead
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Special care should be taken to ensure that valleys feature a 
clear unobstructed channel, at least 100mm wide. Increased 
kerbing may be required to accommodate mass flow where 
the pitches on either side a valley are unequal.

Valleys

FIXING SEQUENCE AT MITRED VALLEY

1. Lay a strip of underlay 600mm wide over the valley, 
underlapping the main underlay.

2. Cut slate and a half slates carefully, ensuring that 
adequate width is maintained at the tail.

3. Fix slates to interleave with Code 3 lead or stainless steel 
soakers, nailed to battens at the top edge to provide a 
straight, weathertight, close mitred joint. The size of the 
soaker must not be less than one slate length; in width, it 
should be at least a slate on both sides at the head and 
at least half a slate on both sides at the tail.

FIXING SEQUENCE AT VALLEY GUTTER AND OPEN 
VALLEY

1. Fix valley boards down the length of the gutter.

2. Fix tilting fillets on either side of the valley board and 
dress underlay over these tilting fillets.

3. Dress Code 5 lead strip at least 500mm wide, into the 
gutter and over the tilting fillets, extending at least 40mm 
beyond each tilting fillet.

4. Cut slates accurately, ensuring sufficient width is retained 
at the tail, to overhang the tilting fillet but leave a minimum 
of 100mm clear width of valley.

Note: The edges of the slating should not be tilted up over 
open valleys.

For more information on open lead valleys, please contact:
The Lead Sheet Training Academy
Unit 20 Archers Park
Brandbridges Road
East Peckham
Tonbridge
Kent
TN12 5HP
Telephone: 01622 812 432
Or contact the SSQ Technical Department at 
technical@ssq.co.uk
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600 mm wide underlay
fitted under main underlay

underlay dressed
over tilting fillets

valley boards

valley rafter

tilting fillets

code 5 lead, min 500 mm wide
dressed over valley boards and
tilting fillets

valley rafter

valley slates interleaved
with lead or s.s. soakers
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Abutments and parapets

TOP ABUTMENT

1. Furn underlay 100mm up abutments.

2. Fix short slates as the top course to maintain gauge.

3. Fix Code 6 clips, 50mm wide at 450 mm centres and 
laps.

4. Fix Code 4 lead apron flashing in 1.5-2m lengths, wedge 
at the laps and secure into the brickwork joints to a depth 
of at least 25mm, dressed down 150mm over the slates.

Note: Avoid staining when lead is used, a smear coat of 
patination oil should be applied to the surface of the lead 
before fixing.

code 4 lead apron flashing secured
into brickwork with lead wedges

underlay turned up abutment by 100 mm

50 mm wide code 6 lead clips 
at 450mm centres   

abutment wall
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SIDE ABUTMENT

As nearly as possible, the abutment slates should be slate 
and slate and a half in alternate courses. Soakers should be 
equal to slate length plus 15mm. the width should be equal 
to half the standard slate width.

Note: Avoid staining when lead is used, a smear coat of 
patination oil should be applied to the surface of the lead 
before fixing.

FIXING SEQUENCE

1. Cut slates as required and interleave with Code 3 lead 
soakers, dressed to provide at least 75mm upstand 
to form a close, weathertight abutment, fix soakers by 
turning down over the head of each slate.

2. Fix Code 4 lead flashing over soaker. Welt top edge, 
secure into the brickwork joints, to a depth of at least 
25mm, with lead wedges and point in mortar.

Abutments and parapets

code 4 lead flashing secured into
brickwork with lead wedges

slates interleaved with code 3 lead
soakers, minimum 75 mm upstand

brick abutment or parapet wall
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Change of roof pitch

MANSARD

1. Slate lower slope as for standard vertical cladding 

a. (see pages 25)

2. Fix a tilting fillet to the upper slope to form an upstand 
equal to the batten thickness.

3. Fix first batten to the upper edge.

4. Fix Code 5 lead apron flashing over the first batten and 
tilting fillet, dress down over the heads of slates below at 
least 150mm. Fix using 50mm stainless or copper clips 
at minimum 450mm centres.

5. Slate the upper slope as standard eaves with the 
bottom edge of the upper slates overhanging the 
flashing by 50 - 60mm.

slates as standard eaves

tilting fillet

50-60 mm

code 5 lead apron flashing

slates as standard
vertical cladding
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SPROCKET

1. Complete slating lower slope as for standard roof upper 
edge.

2. Fix layer boards to the rafters at the intersection of the 
two roof slopes, equal in thickness to the battens.

3. Fix tilting fillet to the to top edge of the upper layer board, 
equal in thickness to the battens.

4. Fox Code 5 lead apron flashing over the tilting fillet and 
dress down over the heads of the slate below by at 
least 150mm.

5. Slate and batten upper slope as standard eaves, with 
bottom course projecting below tilting fillet by 50-60mm.

Change of roof pitch

slating as standard eaves detail

code 5 lead apron flashing

layer boards

tilting fillet50
-6

0 
m

m
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Vertical cladding

FIXING SEQUENCE FOR VERTICAL CLADDING

1. General

Vertical slating or cladding may be fixed either directly 
to batten or to battens and counter batten soundly 
fixed on the wall face (see BS 5534). The minimum 
recommended head lap is 50mm.

If vertical slating or cladding is used as a facing for timber 
framed construction, a suitable underlay is required to act 
as a breather membrane.

2. At Lower Edge

Fix slates at the lower edge of vertical work in the same 
way as roof slating.

At external corners, or next to openings, full slate and half 
width slates should be used on alternate courses and 
soakers should be fixed at every course

3. At Top Edge

Cut slates for the top course to maintain gauge.

SSQ Slates used for external wall cladding provide a highly 
aesthetic appearance as well as being extremely functional.

A wide range of cladding patterns can be achieved, which 
can offer benefits of economy and weather resistance as well 
as allowing versatility in design.

4. At Abutments

Form abutments with full slate and half slate on alternate 
courses.

5. At Angles

Cut slates as appropriate and interleave with lead 
soakers fixed by nailing to battens at the top edge, which 
is formed with full slate and half slate in alternate courses.

6. At Abutments Adjacent to Openings

Fix full slate and half slate on alternate courses, 
interleaving with lead soakers. Fix flashings, suitable for 
the window installations, around all opening.

7. At Gable Ends

Splay cut slates at the ends of courses to fit closely 
under the verge, either by cutting wide slates to leave 
a 5mm gap adjacent to the abutment or cutting the last 
two slates at the end of every course so that the tail of 
the end slate is almost at right angles to the verge.

slate and a half
width slate

lead soaker

insulation

breather paper
50×25 mm counter battens

50×25 mm slating battens

slates
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HOOK 
FIXING
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Storage on site

Preparatory work

Slates should be stored in pallets whenever possible. 

Slates should be stacked on their long edge on dry, level 
ground. Two battens should be placed under each row of 
slates.

SORTING AND STACKING SLATES

Each slate should be inspected, and the thicker end selected 
for the tail. They should be stacked into at least three 
separate stacks, according to thickness (heavy, medium, 
thin).

Thick slates should be used on the lower roof (eaves), 
medium slates on the middle roof and thin slates on the 
upper roof (ridge) section.

CUTTING SLATE

When using a slate cutting machine for cuts to hips and 
valleys etc., proper adjustment and maintenance is re quired.

To maintain adequate laps and allow proper fixing, slates 
must not be cut too narrow. As a rule, no slate should be less 
than half a slate wide.

At hips and other angled surfaces, the slates must be cut on 
the rake using wider slates to maintain an adequate width of 
head of not less than 50 mm.

Hook fixing method
Full details of the labour saving hook fixing method are 
available on request from SSQ Technical Department.

Hook shaped stainless steel fixings are used instead of nails 
to support the slates, eliminating the need to hole individual 
slates.

Where slates are laid on battens, nail hooks must be used. 
Slates laid on fully boarded roofs are secured by nail hooks.

The length of hook should be at least 10mm longer than the 
minimum head lap required. Hooks are available from 60mm 
– 160mm in 10mm increments.

1. Fix underlay as specified.

2. Mark out the roof to the correct batten gauge.

3. Fix battens.

4. Check width of slates and add 3mm for the hook and 
mark out the slate joints and slate centres (perpends). It 
is generally necessary to mark out only two lines for every 
three slates on battens and every perpend when fixing to 
full boarded roofs.

5. Fix batten or nail hooks as appropriate on perpend lines 
and secure slates. Perimeter slates should be fixed with 
additional nail(s).

HOOK FIXING 
SITEWORK
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Hook fixing installation
With this system, straight lines must be maintained in the 
courses of slates and it is necessary to mark out these lines 
prior to fixing.

Hooks should conform to BS EN 10088:2004 stainless steel 
grade 316, 2.75 gauge.

Hook length = Head lap + 10mm

3. Using the position markings, fix a second line of hooks 
into batten (iii), positioning them at the centre line of each 
under-eaves slate.

(See fig 5) Fix a complete course of eaves slates by 
sliding them centrally by the tail into those hooks fixed 
previously into batten (I). for security, nail the eaves slates 
into batten (iii).

FIXING

1. With hook fixing, only one under-course of slates is used 
at the eaves, with the felt being draped over battens (i) 
see fig 1.

Consequently, the nail hooks in batten (i) must be fixed 
before the felt is laid over them (see fig 3). Fix a line of 
hooks into batten (i), lignin them up with previously made 
position marks. Lay the felt carefully into the hooks.

2. Drill the under-eaves slates and fix a complete course by a

Nailing them into batten (ii) in such a way that the hooks 
previously fixed into batten (i) fall into the gaps between 
the slates (see fig 4).

Fig 3.

Felt

Fig 4.

4. Continue slating up and across the roof, laying a 
triangular area from the verge/eaves corner.

For extra security, each full and half width verge slate is 
drilled and fixed with three nails. If desired, even further 
security can be obtained by locating the verge slate 
edges into the hooks fixed horizontally along the battens 
at right angles to their normal position.

All other slates are secured at the tail, by the hook only 
and are not nailed into position (see fig 6).

Continue inserting nail hooks and laying slates in position 
up and across the roof.

The final slates at the apex and the opposite verge are 
nailed into position in the normal manner.

Fig 5.

Fig 6.

ALTERNATIVE EAVES/VERGE FIXING

Nails are used to secure eaves and verge slates, the hook 
fixings being employed elsewhere

This enables a double eaves course and slate-and-a-half 
widths at verges to be fixed.

HIPS AND VALLEYS

Where these details occur, it is essential to secure the 
skew cut slates with nails and hooks.
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Effective designs of a slate roof must consider several inter-
related factors including site exposure, the pitch of the roof, 
the type slae selected and the slate lap.

General guidance on the most important points to be 
considered is given below. Full application and sitework 
details are given on pages 28 to 44. Further information can 
be obtained from BS 5534:2014+A2:2018, Code of practice 
for slating and tiling.

Reference should be made also to BS 8000-6:2013, 
Workmanship on building sites series, Code of practice for 
sating and tiling of roofs and claddings.

RAIN EXPOSURE

The degree of driving rain exposure to a building determines 
the minimum lap which should be specified.

The anticipated degree of exposure is given in Figure 1 (taken 
from BS 5534:2014+A2:2018).

Localised factors such as high buildings, buildings on slopes 
or tops of hills and coastal sites, can increase the exposure 
grading which should be applied in a specific project. Table 
3 on page 29 shows the recommended minimum lap for 
moderate and severe exposure sites.

For more detailed information on exposure to rain refer to BS 
8104:1992.

WIND UPLIFT

Adequate resistance to wind load and wind uplift can be 
provided by following the application details shown on 
pages 28 to 44, taking into consideration the minimum lap 
recommendations given in Table 1.

Design calculations for wind load and wind uplift are given 
in BS5534:2014, BRE Digest 346: Parts 1 to 7 and BS EN 
1991-1-4:2005.

In general, the lower the roof pitch, the greater the head lap 
should be. This longer lap will help to resist both capillary 
action and wind uplift.

On steeper pitches with free-flowing drainage, smaller slates 
may be used.

For exposed sites, wide slates with a greater lap should be 
used (see section 5.5 of BS 5534:2014).

In sheltered areas, roof pitches as low as 15° can be 
achieved using the SSQ hook fixing system.

Design considerations

Environmental conditions

Pitch of roof

The head lap is calculated by taking account of wind uplift, 
exposure to driving rain and the roof pitch. Table 3 gives the 
recommended minimum laps for various roof pitches and 
building exposures.

Head lap

Map Based on BS 5534 Driving Rain Index.

Moderate exposure zone

Severe exposure zone

Map Based on NSAI – S.R. 82:2017  Driving Rain Index

HOOK FIXING 
DESIGN WORK
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Minimum head lap for fixing slates with nails or hooks according to BS 5534:2014

Table 3

Moderate exposure (less than 56.5 l/m)

Slate size 
(mm)

20° 22.5° 25° 27.5° 30° 35° 40° 45° 80°

600 x 300 130 120 95 85 80 70 60 55 50

500 x 300 130 120 95 85 80 70 60 55 50

500 x 250 150 120 100 80 70 60 55 50

450 x 300 80 70 60 55 50

450 x 220 80 70 60 55 50

400 x 300 80 70 60 55 50

400 x 250 80 70 60 55 50

400 x 220 80 70 60 55 50

400 x 200 80 70 60 55 50

350 x 250 80 70 60 55 50

350 x 200 80 70 60 55 50

320 x 220 80 70 60 55 50

300 x 200 80 70 60 55 50

270 x 180 80 70 65 55 50

250 x 150 70 65 55 50

Moderate exposure (less than 56.5 l/m)

Slate size 
(mm)

20° 22.5° 25° 27.5° 30° 35° 40° 45° 80°

600 x 300 150 140 130 120 100 90 80 70 65

500 x 300 150 140 130 120 100 90 80 70 65

500 x 250 130 100 90 80 70 65

450 x 300 100 90 80 70 65

450 x 220 130 120 100 90 65

400 x 300 100 90 80 70 65

400 x 250 100 90 80 70 65

400 x 220 100 90 80 70 65

400 x 200 120 110 105 100 65

350 x 250 100 90 80 70 65

350 x 200 100 90 80 70 65

320 x 220 100 90 80 70 65

300 x 200 90 80 70 65

270 x 180 90 80 70 65

250 x 150 70 65
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Rafter Length Table

Sheltered Exposure - driving rain index less than 3m²/s

Length of Slope (m)

Roof Pitch 0 to 5.5 5.6 to 10.0 11.0 - 16.0

14° 145 155  

20° 120 130 140

25° 110 120 130

30° 100 105 115

35° 90 100 100

40° 80 90 100

45° 75 80 90

75° 60 60 70

Moderate Exposure - driving rain index between 3m²/s and 7m²/s

Length of Slope (m)

Roof Pitch 0 to 5.5 5.6 to 10.0 11.0 - 16.0

14°    

20° 135 145 155

25° 120 130 140

30° 110 120 125

35° 100 110 110

40° 90 100 110

45° 80 90 100

75° 65 70 75

Severe Exposure - driving rain index greater than 7m²/s

Length of Slope (m)

Roof Pitch 0 to 5.5 5.6 to 10.0 11.0 - 16.0

14°    

20° 150   

25° 135 145 155

30° 120 130 140

35° 105 110 120

40° 100 110 110

45° 90 100 100

75° 70 75 80
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Recommended timber batten sizes for natural slate roofs 
are 50x25mm up to 600mm rafter spans according to BS 
5534:2014.

Battens should be set out horizontally across the roof at a 
gauge calculated from the formula:

Gauge = (Slate length - head lap) / 2

Battens should be nailed at maximum 600mm centres, with 
the end of each length fully supported and be not less than 
50mm wide by 25mm thick.

Note: If used, counter battens should be a minimum 38x25mm.

See table 4 for coverage of all slate sizes at different head lap.

The total weight of slates on a roof can be calculated as 
follows:

The head lap can be found in Table 3 by reference to slate 
size, roof pitch and exposure = 65mm

The slate coverage per m² can be found in Table 4 =23.9

The total weight of slates for a roof project can be found 
using the following formula:

Weight of slates (kg) / 1000 x Area of roof (m2 ) x 
Slate coverage

Therefore:

1235 / 1000 x150 x 23.9 = 4427kg Total weight

Example:

Underlay should be selected to meet the requirements of 
section 4.9 of BS 5534:2014.

To comply with the Building Regulations F2:2010 and BS 
5250:2011 Code of practice for control of condensation in 
buildings, 10mm continuous ventilation must be provided at 
all eaves for a cold roof construction and 25mm continuous 
ventilation for a warm roof construction.

Note: 25mm continuous eaves ventilation is required on roofs of 
15° or less regardless of warm or cold roof construction.

Additional ventilation at or near the ridge equivalent to a 5mm 
continuous vent is required in the case of warm roofs and is also 
recommended for cold roofs with a greater pitch of 35° or if the 
span exceeds 10m.

Cold roofs are defined as being those where the insulation is at 
ceiling level and warm roofs where the insulation is at rafter level.

All SSQ natural slates can be fixed by using either traditional 
holing and nailing (see pages 10 to 24) or hooks (see pages 
30 to 44). 

The hook fixing method offers considerable freedom in 
design and can save up to 25% on labour costs and 
eliminate waste from slate breakage.

With the hook fixing system, the slates are secured at the tail, 
thus providing stronger resistance to wind uplift.

Hooks should be black stainless steel, confirming to BS 
EN 10088-3:2014 grade 316, 2.7mm gauge and at least 
10mm longer than the minimum lap required. Where battens 
coincide with rafters, nails hooks must be used. 

Pitches of 25° and less should use a stainless steel 
crossinous hook.

Battens Coverage of slates

Total weight of slate roof

Underlay

Ventilation

Fixing methods

Hooks

Slate Type Del Carmen

Slate Size 400mm x 250mm

Weight of Slates (per 
1000)

1235kg

Exposure Moderate

Roof Pitch 40°

Roof Area 150m²

Length of Roof Slope 9.5m
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Figure 2

Table 4

Cold and Warm Roof Ventilation

Coverage of SSQ slates with hook fixing method

NB: No allowance has been made for wastage

Cold Roof: 
Insulation at ceiling level 

Warm Roof: 
Insulation at rafter level

Head Lap (mm)

Slate size 
(mm)

60 65 75 80 90 100 110 115 120 130 140 150

600 x 300 12.1 12.5 12.7 12.8 13.1 13.3 13.6 13.7 13.9 14.2 14.5 14.8

500 x 300 14.8 15.3 15.7 15.9 16.3 16.7 17.1 17.3 17.5 18 18.5 19

500 x 250 17.8 18.4 18.8 19 19.5 20 20.5 20.8 21 21.6 22.2  

450 x 300 16.7 17.3 17.8 18 18.5 19 19.6 19.9 20.2 20.8 21.5  

450 x 220 20 20.8 21.3 21.6 22.2 22.9 23.5 23.9 24.2 25 25.8  

400 x 300 19 19.9 20.5 20.8 21.5 22.2 23 23.4 23.8    

400 x 250 22.9 23.9 24.6 25 25.8 26.7 27.6 28.1 28.6    

400 x 200 28.6 29.9 30.8 31.3 32.3 33.3 34.5 35.1 35.7    

350 x 250 26.7 28.1 29.1 29.6 30.8 32 33.3      

350 x 200 33.3 35.1 36.4 37 38.5 40 41.7      

320 x 220 33.7 35.7 37.1 37.9 39.5 41.3 43.3      

300 x 200 40 42.6 44.4 45.5 47.6 50       
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Rafter Constants and Equations

Rafter (Or HIP/Valley)
Length

Measure the Pitch of the Roof

Measure the Length of the Run
(ie Half the Span)

Rafter Length = Run x Rafter Constant
(for Roof Pitch)

Hip/Valley Length = Run x Hip/Valley Constant
(for Roof Pitch)

Run

Span

Rise

Pitch°

Pitch Rise Rafter Hip/Valley

12.5 0.22 1.02 1.43

15 0.27 1.04 1.44

17.5 0.32 1.05 1.45

20 0.36 1.06 1.46

22.5 0.41 1.08 1.47

25 0.47 1.10 1.49

27.5 0.52 1.13 1.51

30 0.58 1.15 1.53

32.5 0.64 1.19 1.55

35 0.7 1.22 1.58

37.5 0.77 1.26 1.61

40 0.84 1.31 1.64

42.5 0.92 1.36 1.69

45 1.00 1.41 1.73

47.5 1.09 1.48 1.79

50 1.19 1.56 1.85
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At all eaves, a double course of slates is required, comprising 
a course of short slates over which the first course of full 
length of slates is fixed.

The length of the eaves slates should be gauge + lap.

FIXING SEQUENCE AT EAVES:

1. Fix the underlay to extend over the tilting fillet and fascia 
board into the gutter. The underlay should overhang the 
fascia board by 50mm.

2. Fix the first full course batten (the eaves batten) so that 
the tails of the slates in the eaves and the under-eaves 
courses align, ensuring that they will overhang 50 to 
60mm into the gutter. Fix an under-eaves batten below 
the eaves batten at a position which corresponds with 
the hook length from the tail of the eaves course slates 
(see page 31 for minimum batten dimensions).

3. Lay the slates forming the under-course on their backs 
and head nail them to the eaves batten.

4. Fix the eaves course with the tails of the slates aligning 
with the tails of the slates in the under-course.

5. Commence hook fixing on second course of slates.

Eaves

undereaves slate course
length = gauge + lap,
head nailed to eaves batten

under-eaves
batten

50-60 mm

eaves ventilation



Hook Fixing | 39

Where an undercloak is fixed it should consist of one or more 
courses of slates not less than 4.5mm thick, laid riven side 
up and closely butted.

If more than one course is used, joints should be staggered.

Verge

FIXING SEQUENCE AT VERGE ON BARGEBOARD

The verge should be finished with full slates in alternate 
courses, the full slate should be fixed with two nails in 
addition to the hook; the half slate should be fixed with two 
nails. Provision may be made for a slight inward tilt from the 
verge.

1. Fix the undercloak with nails so that it overhangs the face 
of the bargeboard by 40-50mm.

2. Fill the gap between the undercloak and slates with 
mortar and strike off smoothly to provide a flush joint.

FIXING SEQUENCE AT VERGE ON BRICKWORK

1. Fix one batten parallel to the verge.

2. The verge should be finished with full slates and half 
slates in alternate courses. The full slate should be fixed 
with one nail in addition to the hook; the half slate should 
be fixed with two nails. Provision may be made for slight 
inward tilt from the verge.

3. Clad timber with slates fixed with two nails and one hook. 
Slates must overhang the timber by at least 50mm and 
overlap one another by 75mm.

mortar fill struck off cleanly timber verge board

sarking felt extended
over undercloak

slate cladding to verge with
2 nails and 1 hook fixing per slate

undercloak slate
nailed to bargeboard
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The length and gauge of slate in the top courses at the ridge 
should be sufficient to ensure that the appropriate lap in 
maintained.

Shouldered slates should be used in the course below the 
top course to enable the short top course slates to be nailed 
directly to the batten.

Ridges

FIXING SEQUENCE WITH TILED RIDGE

1. Fix underlay over the ridge so that it overlaps the main 
underlay by at least 150mm. When using a ventilated 
ridge, a gap of 50mm should be allowed between the 
top of the underlay of each pitch.

2. Fix the top course of slates to maintain gauge, using one 
nail in addition to the hook.

3. Lay ridge tiles true. Joint ridge tiles in mortar and firmly 
bed the edges along the roof slope in mortar. Where the 
ridge tiles meet, squeeze up the bedding to fill the joint 
and strike it off smoothly, no separate pointing necessary.

FIXING SEQUENCE WITH SHEET METAL RIDGE (NOT 
ILLUSTRATED)

1. Fix underlay over the ridge so that it overlaps the main 
underlay by at least 150mm. When using a ventilated 
ridge, a gap of 5mm should be allowed between the top 
of the underlay of each pitch.

2. Fix the top course of slates to maintain gauge, using one 
nail in addition to the hook.

3. Fix 50mm zinc clips at 450mm intervals.

4. Fix nail hooks in a position to secure the tail of the 
sheet metal ridge. Secure the sheet metal ridges in the 
hooks, overlapping each ridge piece by 100mm and 
nailing it with two clout nails on each pitch wherever and 
overlapping.

Note: To ensure resistance to wind pull-out, the length of the 
ridge should not exceed 1m.

FIXING SEQUENCE WITH LEAD ROLL RIDGE

1. Fix underlay over the ridge so that it overlaps the main 
underlay by at least 150mm. when using the vent ridge, 
a gap of 5mm should be allowed between the top of the 
underlay of each pitch. 

2. Fix top course of slates to maintain gauge, using one nail 
in addition to the hook.

3. Cover the timber roll with Code 6 lead strips 450mm to 
500mm wide and 1.5m to 1.8m in length. Lap the strips 
75mm at the joints, secure the lead with screws top 
sealed with a lead dot under the over-flap.

4. Fix 50mm clips at minimum 450mm intervals.
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ridge tiles jointed and bedded in mortar
and mechanically fixed.

top course maintaining lap

top course maintaining lap

underlay lapped 150 mm

code 6 lead

50mm wide stainless or copper clips 
minimum of 450mm centres

underlay lapped 150 mm
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In cutting slates for hips, care must be taken to preserve an 
adequate bond, using slate-and-a-half-slates.

Where pitches at hips are almost vertical, the hips can be 
treated the same way as verges.

Hips

FIXING SEQUENCE AT MITRED HIP

1. Fix 600mm wide underlay, overlapping the main underlay.

2. Cut slates carefully, ensuring that adequate width is 
maintained at the head. SSQ and BS 5534 do not 
recommend the fixing of mitred hips on roofs where the 
angle of the hip is 30° or less.

3. Hip slates must have an even size and shape at every 
course. The width of the tail of the hip slate must not be 
less than the width of a normal slate.

4. Using one hook and two nails, fix the hip slates 
interleaved with lead soakers, nailed to battens at the top 
edge to provide a weathertight close-mitred joint.

5. Cut slates of adequate width to connect with main roof 
slates and hip slates.

FIXING SEQUENCE WITH LEAD ROLL HIP

1. Fix 600mm wide underlay, overlapping the main underlay.

2. Cover the timber roll with Code 6 lead strips 450mm to 
500mm wide and 1.5m to 1.8m in length. Lap the strips 
75mm at the joints equal to the lap of the slates. 

3. Fix 50mm lead tacks at 500mm intervals, under the 
timber roll.

FIXING SEQUENCE WITH RIDGE TILED HIP

Mortar 1:3 cement/sand pigmented to approved colour.

1. Fix 600mm wide underlay, overlapping the main underlay.

2. Fix hip iron (to BS 5534:2014) to hip rafter.

3. Cut slates to fit closely at junction.

4. Lay hip tiles true and bed edges and joints firmly in 
mortar, struck off smoothly to provide a flush finish.

5. Cut first tile to align with corner of eaves.

6. Fill end of hip with mortar and slips of slate finished flush.

Note: Ridge tiles hips to be twice mechanically fixed in line 
with BS 5534.

Mitred Hip

Lead Roll Hip

Ridge Tiled Hip
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Mitred Hip

Lead Roll Hip

Ridge Tiled Hip
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Special care should be taken to ensure that valleys feature a 
clear unobstructed channel, at least 100mm wide. Increased 
kerbing may be required to accommodate mass flow where 
the pitches on either side f the valley are unequal.

Open valleys

FIXING SEQUENCE AT OPEN VALLEY

1. Fix tilting fillets on either side of the valley board and 
dress underlay over these tilting fillets.

2. Lay pre-formed sheet metal or GRP gutter at least 
400mm wide in the valley, overlapping each piece by at 
least 150mm and securing them with lips at the edges 
and at the top.

3. Cut slates accurately, ensuring sufficient width is retained 
at the head to pit nails in to overhang the tilting fillet but 
leave a minimum of 100mm clear width of valley.

4. Secure the edge slates with one nail in addition to the 
hook or use two nails if not using a hook.

FIXING SEQUENCE AT MITRED VALLEY

1. Lay a strip of underlay 600mm wide over the valley 
underlapping the main underlay.

2. Cut slate accurately to match with the main roof.

3. Fix slates to interleave with Code 3 lead or stainless steel 
soakers, nailed to battens at the top edge, to provide a 
straight, weathertight close-mitred joint. The size of the 
soaker must be not less than one slate in length; in width, 
it should be at least half a slate on both sides at the top 
and at least a quarter of a slate on both sides at the tail.

For more information on open lead valleys, please contact the Lead Sheet Training 
Academy at:
Unit 10 Archers Park
Branbridges Road
East Peckham
Tonbridge
Kent
TN12 5HP
Telephone: 01622 812 432
Or contact the SSQ Technical Department at 
technical@ssq.co.uk 
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underlay dressed over tilting fillet

tilting fillet pre-shaped metal or GRP gutter

600 mm wide underlay
fitted under main underlay

valley rafter

valley slates interleaved
with lead or s.s. soakers

valley rafter layer boards
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Abutments and parapets

SIDE ABUTMENT

As nearly as possible, the abutment slates should be slate 
and slate-and-a-half in alternate courses. 

Soakers should be equal to slate length plus 15mm. the 
width should be equal to half the standard slate width.

Note: To avoid staining when lead is used, a smear coat of 
patination oil should be applied to the surface of the lead as 
soon as practical after fixing.

FIXING SEQUENCE

1. Cut slates as required and interleave with Code 3 lead 
soakers, dressed to provide at least 75mm upstand to 
form a close, weathertight abutment.

2. Fix soakers into the battens with nails; soakers should be 
no shorter than the slate. Fix one soaker under full slate 
and none under the half slate.

3. Fix Code 4 (1.8kg) lead flashing or sheet metal flashing 
pre-formed to right width, to be secured in the top 
course of hooks and turned up against the abutment. 
Welt top edge, secure into the brickwork joints to a depth 
of at least 25mm, with lead wedges and point in mortar.

code 4 lead flashing secured into
brickwork with lead wedges

slates interleaved with code 3 lead
soakers, minimum 75 mm upstand

brick abutment or parapet wall
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TOP ABUTMENT

FIXING SEQUENCE

1. Turn underlay 100mm up abutment.

2. Fix short slates as the top course to maintain gauge.

3. Fic Code 4 lead flashing or sheet metal flashing pre-
formed to the right width to be secured in the top course 
of hooks and turned up against the abutment. Welt top 
edge and secure into the brickwork joins to a depth of at 
least 25mm with lead wedges and point mortar.

Abutments and parapets

code 4 lead apron flashing secured
into brickwork with lead wedges

underlay turned up abutment by 100 mm

lower edge of apron flashing
secured into top row of hooks

abutment wall
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Change of roof pitch

FIXING SEQUENCE TO MANSARD ROOF

1. Slate lower slope as standard for vertical cladding.

2. Fix tilting fillet to lower edge of upper roof slope.

3. Fix Code 5 lead flashing over the under-eaves batten 
and fillet on the upper slope and dress down at least 
150mm over the slates on the lower slope.

4. Slate the upper slope as standard eaves with the 
bottom edge of the upper slates overhanging the 
flashing by 50mm to 60mm.

code 5 lead apron flashing
secured in top row of hooks

slates as standard
vertical cladding

tilting fillet

slates as standard eaves

50-60 mm
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FIXING SEQUENCE TO SPROCKET ROOF

1. Complete slating the lower slope as for standard roof 
upper edge.

2. Fix layer board to the rafters at the bottom of the upper 
roof slope, equal in thickness to the battens. The top 
edge of the layer board should correspond in position to 
the usual under-eaves batten.

3. Fix tilting fillet to the upper edge of the layer board.

4. Fix Code 5 lead apron flashing over the tilting fillet and 
layer board and dress down over the heads of the slate 
below by at least 150mm.

5. Slate upper slope as standard eaves, with bottom course 
projecting below titling fillet by 50mm to 60mm.

Change of roof pitch

slating as standard eaves detail

code 5 lead apron flashing

layer boards

50
-6

0 
m

m
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Vertical cladding

FIXING SEQUENCE FOR VERTICAL CLADDING

1. General

Vertical slating or cladding may be fixed either directly to 
battens (or to battens and counterbattens), firmly fixed 
to the wall face (BS 5534:2014) minimum head-lap is 
32mm.

2. At Lower Edge

Fix slates at lower edge of vertical work in the same way 
as roof slating.

External corners and abutments to openings should be 
treated as verges or mitred verges with soakers at every 
course.

3. At Top Edge

Finish top course with lead apron fixed on hooks.

SSQ slates used for external wall cladding provide a highly 
aesthetic appearance as well being extremely functional.

A wide range of cladding patterns can be achieved, which 
can offer particular benefits of economy and weather 
resistance as well as allowing versatility in design.

4. At Abutments

Form abutments with full slates and half slates on 
alternate courses.

5. Abutments Adjacent to Openings

Fix full slates and half slates on alternate courses, 
interleaving with lead soakers. Fix flashings, suitable for 
the particular window installations, around all openings.

6. At Gable Ends

Splay cut slates at the ends of courses to fit closely 
under the verge, either by cutting wide slates to leave 
a 5mm gap adjacent to the abutment or cutting the last 
two slates at the end of every course so that the tail of 
the end slate is almost at right angles to the verge.

slate and a half
width slate

lead soaker

insulation

breather paper
50×25 mm counter battens

50×25 mm slating battens

slates
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SCOTTISH 
PRACTICE
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During the Victorian era, Scotland had more than 300 
quarries producing an array of slates varying in quality, colour, 
thickness, and durability. The most prized of these was the 
blue/grey Ballachulish slate. Although the Ballachulish quarry 
closed its doors in the mid-1950s, the slates produced there 
continue to be stripped and relayed even to this day. SSQ 
provide Natural slates and phyllites that are as close to the 
historical slates of Scotland as possible.

SCOTTISH SLATE PRACTICES

• Slates should be sorted into at least three groups of 
equal thickness. The thickest of these are selected for 
the lower portion of the roof and graded down in the 
thinnest towards the ridge.

• The size of slate, the head-lap should be to conform 
to BS 5534. These should be checked to ensure they 
provide adequate side lap.

• Where required, slates should be holed with the thicker 
end as the tail, and in addition from the underside to the 
topside as laid, to provide a small counter sink in the 
face of the slate.

• The roof should be covered with square edged sarking 
boards with a minimum of 2mm between each sarking 
board then, covered with the underlay (specified by the 
architect).

• Mark out the roof both, vertically and horizontally and to 
the correct gauge.

• Check the actual width of slates and mark out perpends 
allowing a maximum of 5mm joint gaps between the 
slates to accommodate lateral movement within the roof 
structure.

• Once graded on the ground, load out the slates onto the 
roof so that the thickest slates are in the lower courses 
and the thinnest near the ridge.

• The undereaves course should be laid with a minimum 
of 50mm overhang past the fascia to give the required 
overhang into the centra of the gutter and with the 
dressed edges face down, thus allowing a natural drip.

• Slates should be laid with the dressed edge face up. 
Sales of equal thickness should be laid in any one 
course. 

• Fix the slates to perpend lines. To maintain adequate 
laps and allow proper fixing, no slates shall be less than 
150mm wide.

• At all verges and abutments, alternate courses must be 
started with half width slates to maintain bond. 

• At valleys, hips, where slates must be cut on the rake, 
it is essential that slates are of an adequate width to 
accommodate secure fixings and maximum head 
bearing.

• Close mitre hips for roofs of 30deg and below, it is a 
requirement that the hip slates be mechanically fixed with 
grade 316 stainless steel hooks.

• Nails, minimum 3.35x40mm copper to BS1202-2

All slating should be mechanically fixed in line with BS 5534. 
Traditional Scottish practice will fall outside the guidance 
of BS 5534 and regional variations will also apply. Where 
regular-sized slates which are centre nailed or hooked are 
used, then all calculations and clauses in BS 5534 will apply.

Traditional Scottish slating is not recommended below 25°. At 
lower pitches, the sidelap becomes critical and this is where 
our wider sizes come into a league of their own. Detailed wind 
load calculations are given in BS 5534:2014+A2 2018 and 
BS EN 1991-1-4:2005. For Pitches below 25 degrees please 
consult with our Technical Department technical@ssq.co.uk 

Fixing and Headlap Requirements BS 5534
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Traditional Scottish slating is not recommended below 25°. At 
lower pitches, the sidelap becomes critical and this is where 
our wider sizes come into a league of their own. Detailed wind 
load calculations are given in BS 5534:2014+A2 2018 and 
BS EN 1991-1-4:2005. For Pitches below 25 degrees please 
consult with our Technical Department technical@ssq.co.uk 

SARKING

Sarking timber should be softwood with a thickness of 19mm 
to 22mm. Although the boards are installed with horizontal 
gapping, gaps of up to 5mm may occur due to shrinkage. 
Where jointed on rafters, gaps of approximately 10mm should 
be allowed between boards ends to allow for movement in 
the roof. They should be fixed to rafters with 75mm x3.35mm 
galvanised steel clout nails, to BS EN10230-1. In the case of 
nails guns, the appropriate proprietary fixings should be used 
in line with manufacturers’ recommendations.

Traditional Scottish Practice 

UNDERLAY

Undelay may be HR (non-breather) or low resistance 
(breather)types and should be installed directly to the 
sarking boards before the slates. When fixing LR underlay 
it is recommended that this is fitted in accordance with the 
manufacturers’ instructions. (See also NFRC TB6 – Pitched 
Roof Underlay)

INSULATION AND VENTILATION

The location of the insulation and ventilation requirements 
be in line with BS 5250. Where high resistance underlay is 
used (such as type 1F Felt) then ventilation requirements 
should be followed. Non-vented systems, including the use 
of air permeable underlay may also be suitable, subject to a 
condensation risk analysis. In all cases, it is important that the 
proposed design solutions are appropriate to the project.
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Designed and manufactured to satisfy the growing demand to 
meet current legislation protecting bats and their habitat.

The Bat Access provides a discreet and un-interrupted path 
from the roof exterior to the batten cavity/interior of the roof.

Bat Access Slate

ACCESSORIES

Available in a number of slate finishes and sizes, plain tile and 
profile, the Bat Access comprises an exterior vacuum formed 
weathering cowl to allow bat entry, let into the body of the roof 
covering. Combined with an injection moulded underbase unit 
with a factory applied non-slip surface to facilitate easy access 
for the bat into the roof space.

batten cut to allow insertion of
underbase

felt remains intact to allow bats to occupy batten cavity

bat entry point bat entry point

felt cut allow underbase to pass into roofspase
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SLATEVENT AS ROOF SPACE VENTILATOR

The Slatevent has a free air capacity of 10,000mm2. One 
Slatevent at 1.00 metre centres will achieve the equivalent of 
10,000mm2 per linear metre at low level. One Slatevent at 
2.00 metre centres will achieve the equivalent of 5,000mm2 at 
high level. Cut and fold out felt underlay, position and nail Tile 
Vent to secure. Continue tiling as normal.

There is currently no British Standard test for driving rain 
testing. The Slatevent range has been tested at the Building 
Research Establishment for rain penetration. Test results and 
methods are available on request.

SLATEVENT INSTALLED AS SOIL PIPE/EXTRACT FAN 
TERMINATION

The Slatevent can be adapted for connection to 110mm 
diameter pipework. Adaptor and flexible pipe are supplied 
separately.

Slate Ventilation
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BESPOKE 
ROOFS

Curved Slating
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Random Slating

For further information regarding fixing slate to either curved 
or random slating please contact 

technical@ssq.co.uk
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NOTES
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