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Report No. BP 2383/2/1C/98

TESTING AND ASSESSMENT OF ‘KLAN’ SPIRAL STAIRCASE TO BS 5395: ‘STAIRS,

LADDERS AND WALKWAYS :PART 2: ‘CODE OF PRACTICE FOR THE DESIGN OF
HELICAL AND SPIRAL STAIRS’:1984

SUMMARY

A 1600mm diameter self assembly modular spiral staircase named ‘Klan’, manufactured by Albini and
Fontanot and intended for private dwellings only, has been tested and assessed and found to comply
with the relevant requirements of BS 5395:Part 2: for spiral stairs. The 1600mm diameter ‘Klan’ is
the largest size of this particular range, with 1500mm and 1400mm diameters also available.

As the product is modular for all three sizes, many of the tests carried out on the 1600mm would be
repeated on the two smaller sizes. Therefore, only the individual components unique to the 1500mm
and 1400mm diameters have been assessed to the relevant requirements of BS 5395:Part 2.

The 1500mm components would comply with the standard. The~}400mm would comply, except that

the minimum clear width produced during complete assembly would be approximately 566.5mm. The
minimum requirement of the standard is 600mm. )

Neithera complete 1500mm or 1400mm spiral stair has been structurally load tested to the
recommendations of the standard. This load testing was carried out on the 1600mm sample, which as
for the smaller sizes with their cantilever treads, would be subjected to the most onerous combinations
of loading. The 1600mm complied with the deflection limits of the standard.

A landing baluster kit produced by Albini and Fontanot has also been tested. For single dwelling
domestic use the kit complies with the standard when a reaction leg is positioned no more than every
six balusters. The testing of this structure is detailed in report BP 2383/1/1C/98 and the results of
which are shown in summary in Appendix 3 of this report.

The results of this test programme apply to the samples tested in the laboratory only and cannot
accommodate assemblies by the general public.

1. INTRODUCTION

Building Investigation and Testing Services (Redhiil) Ltd were requested by Mr Enzo Fontanot, of
Albini and Fontanot S.p.A, to test and assess a self assembly modular spiral staircase named “Klan’,
which incorporates timber treads, to the recommendations of BS 5395: *Stairs, ladders and walkways:
Part 2: ‘Code of practice for the design of helical and spiral stairs’. We understand from the
manufacturer that this staircase is intended for private domestic use, which is a Category A stair in
accordance with the standard.

This work formed part of a test programme, which included another modular self assembly spiral
staircase manufactured by Albini and Fontanot named ‘Civik’. This product was constructed with
steel treads. Both products tested were 1600mm in diameter. As many of the components were the
same for both products, i.e the balustrading and handrails, these components were tested only once
and are detailed in our report BP 2383/1/1C/98. The results of the balustrade tests are summarised in
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Photo 1. 1600mm stair kit
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Appendix 3 of this report. This report gives details of the testing and assessment carried out on
components not associated with the Civik product.

This work was carried out in July and August 1998 and was authorised by Albini and Fontanot fax
dated 1/7/98. Our confirmation form aiso of 1/7/98 refers.

2. SAMPLE SUBMITTED

A crated sample was received on 26/6/98. This consisted of a 1600mm diameter stair Kit, an assembly
video and assembly instructions (see appendix 1 for details).

The stair kit supplied is one of three sizes that Albini and Fontanot produce. In addition to the
1600mm diameter there is also a 1500mm and 1400mm diameter stair kit. We were informed by
Albini and Fontanot that all three kits are constructed identically the same, as the system is modular.
The only difference is in the length of the treads and the landing size. For this project we were
requested to test and assess one size of kit and to comment on the conformance of the 1500mm and
1400mm kits to the recommendations of BS 5395. -
+B.L.T.S+ therefore selected the largest 1600mm diameter kit for testing, as this size would be
subject to the most onerous test regime, i.e loading and deflections. For the 1500mm and 1400mm
sizes of kit the components which varied from the 1600mm kit were selected for assessment. This
included the receipt of a landing and a stair from each of the 1500mm and 1400mm kits.

For all three sizes of kit the treads and landing consisted of a four layer plywood producing a total
thickness of approximately 45mm.

The distancial rings between the treads were made of plastic and came with spacer rings for height
adjustment.
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3. TEST PROCEDURE

The stair kit was erected by Albini and Fontnot personnel in August1998. The landing of the sample
was secured to a timber shelf supplied by <*B.L.T.S+, (See photo 1), which was used to simulate an
installation landing. In practice the top of the stair would be connected to a length of the
manufacturers baluster kit at landing level to completely guard against falling. However, as the
laboratory is not built to a typical dwelling height, the stair only was installed for testing. The baluster

kit supplied by the manufacturer was tested separately. This was carried out previously as already
stated.

The following programme was then carried out on the installed sample and the individual components
supplied, to the recommendations of BS 5395: “Stairs, ladders and walkways: Part 2: ‘Code of

practice for the design of helical and spiral stairs,” as is required in the Building Regulations for
England and Wales;

a) 1600mm stair kit

Clause 5. Design '

5.2) Relationship between rise and going Calculation
5.3) Rise Measurement
5.4) Going Measurement
5.5) Clear headroom Measurement
5.6) Clear width Measurement
5.7) Landings Measurement
5.8) Guarding of stairs and landings 100mm gap assessment
Slip resistance testing
5.9) Passage of large objects Observation only
5.10) Deflection Review of results from 5.8) to relevant

British material specifications.

5.11) Accuracy Measurement and assessment to BS 5606
5.12) Nosings Measurement

Clause 6. Fire

Assessment to BS 5395 and the Building Regulations for this Category A staircase.

 Appendix A T
1) Uniformly distributed load to each tread. Measure deflections.
2) Load lower 180° segment of stairs. Measure deflections.
3) Double load application to centre tread only Measure deflections.

4) Load each tread with two 91kg loads. M¢asure deflections.
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BS 5393:Part 1.

In addition to the requirements of BS 5395:Part 2, the stairs have to satisfy the recommendations of
the following (where applicable):

Clause 11.2 Accuracy Measurement and assessment to BS 5606
Clause 12 Safety Assessment to Building Regulations
Accident potential
Safety measures
Treads and goings
Steps
Guarding
Windows and doors
Surface finish
Clause 14 Acoustics Comment only
Clause 15 Lighting Comment only
Clause 16 Durability : General assessment
¢} 1500mm and 1400mm stair kits ’ -

Clause 5. Design

5.6) Clear width Measurement
5.7) Landings Measurement
5.11) Accuracy Measurement and assessment to BS 5606

The above work was carried out at the <B.I.T.S<laboratories, except for the fire assessment and the

slip resistance testing which was carried out independently by Roger Perryman Ltd and SGS UK Ltd
respectively.

For the loading tests to Appendix A, we understand from the manufacturer that the 1600mm diameter
stairs would have two wall brackets securing the balusters of the stairs to the surrounding wall
structure. These would be positioned at approximately a third of the way up the stair and a third of
the way from the top of the stair. These brackets are used to reduce oscillation of the stair and
provide support for the cantilever treads. We understand from the manufacturer that for the 1500mm
and 1400mm stairs, only a single wall bracket is used at the mid point of the stairs at midheight of a
baluster. It was agreed with Mr Giangolini of Albgu and Fontanot that this same single bracket
installation would be used for the 1600mm to a) simulate this a worst case installation and b) use the
results to cover the installation method for the two smaller diameters, which in theory shouid deflect
less with their shorter cantilever treads. For this wall bracket +B.I.T.S+ provided a steel upstand to
simulate a wall and to facilitate fixture.( as shown in photo 1).
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Clause 5 Design

\ Clause 5.1 General.

Except where shown in 5.2 to 5.12 in BS
5395: Part 2, the recommendations for

l straight stairs in clauses 11.2,12,14,15
tand 16 of BS 5395:Part 1, shall be
followed.

BS 5393:Part 1

11.2.3 Accuracy

BS 5606 lists the permissible deviations
that may be expected to occur in
practice.

12. Safety

12.3 Safety measures

The going for every tread has to remain
constant. The tread has to be horizontal
and should be firmly fixed and have a
nosing that does not become slippery
when in use.

There shall be not fewer than three and
not more than 16 risers in any one flight.

Where a stair has open rises, the nosing
of the tread of any step or landing has to
overlap, on plan, the back edge of the
step below by not less than 16mm.

In stairs having open rises or part rises
and use regularly by children, no opening
between adjacent treads should be large
enough to permit a sphere of 100mm
diameter to pass through it.

See later section

System is modular and constant
for each tread. The treads are
horizontal and adhered firmly to
the timber of the steps. The anti
slip nosing material was tested

and confirmed to be suitable.

12 risers

Minimum overlap = 85mm

The system uses a horizontal
riser barrier in the open gap
forming the riser. The resulting
gaps were measured between
90mm and 91mm. A 100mm
sphere could not pass through
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—

See later section

Satisfactory

Complies

Complies

Complies

the gaps.
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l Guardmg of stairs and landings. Guarding
| can take the form of a securely fixed

| balustrade or railing or a wall and should

| extend vertically above the pitch line for

| 2 height of not less than 840mm in stairs
within a single dwelling and not less than
900mm in other cases.

In buildings which are likely to be
frequented by small children, gaps in the
stair or landing balustrade should not be
such as to permit the passage of a sphere
of 100mm diameter and balustrades
should not provide a toe hold that would
enable a small child to cimb them. |,
It is recommended that every flight of
stairs having an aggregate rise of more
than 600mm should have a continuous
handrail fixed securely at a height of not
less than 840mm or more than 1000mm,
measured vertically above the pitch line.

The handrail section which provides the
most comfortable grip is circular and
between 45mm and 50mm in diameter.

What ever the shape, the handrail section
should be capable of being readily
gripped by the hand and sharp arrises
should be avoided.

Stairs and landings should be usable at all
times without risk of tripping or slipping.
A minimum coefficient of friction of 0.4
between the finishes of steps or landings
and the sole of the shoe is required if
slipping is to be avoided. Unless the
surface is rough, many surfaces that have
a good slip resistance when dry will tend

to become s]jggery and unsafe when wet.

Result

Comment

The stair balustrade was
measured at a finished height of
900mm to1000mm.
Balustrade kit see report

BP 2383/1/1C 98

Gaps between balusters were
measured at 90mm to 31mm.

A 100mm diameter sphere could
not pass between the balusters.
There were no horizontal
elements that could provide a
toe hold for small ¢hildren.

Continuous handrail of stair
climb measured at 970mm to
985mm, from pitch line through
nosing of treads.

Handrail section measured at

43mm in diameter.

Handrail made of grippable
polyurethane. No sharp arrises.

Treads and landing
Dry - greater than 0.4

Self adhesive tape - greater than
0.4 wet

For details see independent
report in Appendix 2.

N

Complies

Complies

6ompﬁes

Complies

43mm is just under
what is deemed to
be the most
comfortable grip.
Satisfactory.

Complies

Complies




»B.IT.S.%

Result

| Stairs of lightweight construction will

| give rise to more noise under foot than

| stairs of heavy construction. Open treads

of stiff construction tend to resonate
disturbingly. Care should be taken in the

l design and construction of stairs so that

[ they do not vibrate and thus cause

excessive noise.

Clause 15. Lighting

Windows and artificial lights should bé
situated so that they light towards the
stairs with the light directed roughly at
right angles to the pitch line.

Clause 16. Durability

Stairs are expected to withstand a
considerable amount of wear and tear and
often abuse.

The materials should be sufficiently
resistant to deterioration and wear,
having regard to the conditions to which
they will be subjected and the intended
life of the building and the stair.

—

The dense construction of the
timber treads gave little noise
when used. The erectionina

.| dwelling situation will probably

reduce any noise further with the
presence of internal walls and
soft furnishings. No excessive
noise caused by stair deflection.

Will depend upon éach
installation. It is assumed that
the installer will have cornmon
sense to ensure there is sufficient
light to enable safe passage using
the stairs.

Materials and construction of the
system appears to be well made
and likely therefore to satisfy the
requirement of the standard.
Wear may occur eventually on
anti slip material. Depends on
volume of traffic
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User

Satisfactory.

Dictated by end

Satisfactory

Comment
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> requirement Result I Comment
| Clause 5.2 Relation between rise and
| going
i
" The rise and going should be determined
using values for (2r +g).
Where r = rise and g = going
From table 2 of the standard a Category
A stair should have a minimum value of
480mm and a maximum value of 800mm.
(For the 1600mm diameter sample this 1600mm
could be calculated from measurements. | The riser and goings measured
For the 1500mm and 1400mm diameters | provide values betwveen the Complies
one step only was received. As the limits.
system is modular a second step was
made from cardboard using the relevant 1500mm and 1400mm
steps as templates. The steps were then
positioned over each other as would The risers would be as for the
occur and measurements made of the 1600mm. The goings measured | Complies
goings.) plus the riser would provide
values between the limits
Clause 5.3 Rise |
1600mm
Recommended rises for this Category of | Measured at 215mm on sample | Complies
stair is 170mm to 220mm. installed.
1500mm and 1400mm
Modular system, would be same Complies
as for the 1600mm
Maximum number of risers = 16 12 nisers for all three sizes .1 Complies
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1 Clause 5.4 Going

|

| From table 2 of the standard.

i

Minimurmn inner going = 120mm
Minimum centre going = 145mm
Maximum outer going = 350mm

1600mm

Inner going = 150mm

.| Centre going = 180mm
QOuter going = 21 1mm

1500mm

Inner going = 160mm
Centre going = 180mm
Outer going = 203mm
1400mm '""
Inner going = 170mm
Centre going = 180mm
Outer going = 190mm
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All three going
measurements
comply.

All three going
measurements
comply.

All three going
measurements

{ comply.

]

Clause 5.5 Clear headroom

The clear headroom should not be less
than 2000mm.

1600mm
Clear headroom between landing
and floor = 2720mm

1500mm and 1400mm

System is modular the same
value should apply to these sizes
also.

Complies

Clause 5.6 Clear width

From table 2 of the standard.
Minimum clear width = 600mm

1600mm
Measured at 665mm minimum

1500mm and 1400mm
Measured using samples
received with components of test
sample.

1500mm = 611.5mm

1400mm = 566.5mm

Complies

Complies
Non compliance

I Clause 5.7 Landings

Landings at storey levels should subtend
an angle of not less than 60° at the
geometric centre on plan.

All three sizes measured at 60°

Complies

= |
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| Clause 5.8 Guarding of stairs and
{ landings

§ Protection against falling should follow
| the recommendations of 12.3 of BS

5395 Part 1.

For safety reasons any gap between the
end of a tread and the centre of the
column of a stair should never exceed
100mm.

In areas frequented by children, the
widest gap in a balustrade should not
permit a sphere of 100mm diameter to
pass through.

Balustrades and handrails should follow
the recommendations of BS 6180,

Tlause 3 L andiac

Building use categories and barrier loads
from annex A;

Category 1A = Single family dwelling

( house, maisonette, etc).
a) UDL = 0.36 kN/m length of handrail
b) Concentrated load = 0.25 kN

6.3 4 [nfill panets and baiusters

Each baluster should be designed to resist
half the concentrated load in annex A,
when applied at mid height.

’I6_4 Deflection

A barrier for the protection of people that
is structurally safe should not possess
sufficient flexibility to alarm the building
users when subjected to normal use.

l The horizontal displacement of any part
of the barrier should not exceed 25mm

(See in this report pages 7 and
8)

Not applicable for this design.

Maximum gap measured =
95mm. Sphere could not pass
through any openings.

Full test details in report BP
2383/1/1C/98. Maximum
deflectioh was in baluster kit =
4.5 mm.

There is some flexibility in the
system. Not unduly sufficient to
cause alarm.

Maximum deflection in report
BP 2383/1/1C/98 was 24.06mm,
in the stair handrail.

Complies

Complies

Complies

Complies. No
damage. Maximum
deflection allowed
25mm

Complies

Complies
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Result Comment

| The finished barrier shall have no sharp No sharp edges. Complies
I edges or projections that may cause

injury to persons or damage to clothing.

Infill panels and balusters are intended to
provide support and protection to the

user and should be designed to restrain No sharp edges. Complies
people without causing additional injury
from sharp edges, thin sections,
projecting details, etc

Clause 5.9 Passage of large obiects
Designers should consider whether the .
minimum clear width of 600mm and a Purely a design consideration No comment
headroom of 2000mm are sufficient for
large objects such as furniture, coffins,
etc

Clause 5.10 Deflection

Helical and spiral stairs should be For this sample the relevant To assess the stairs
designed to be rigid enough to give standards would be BS 5268 for | Appendix A of the
confidence to the user, since they can be | structural use of timber. Which | standard provides
subject to oscillations. Stairs should be refers to BS DD ENV Eurocode | recommended
designed to limit deflections under 5: Design of timber structures loading tests for
working conditions to the maximum Part 1.1, which gilves limits on assessment. The

values given in the appropriate standard. | deflections. Assuming that each | results of this
individual tread and landing acts | testing are given
as a cantilever then the standard | later in this report
recommends a deflection hmuit,

of length /150
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BS 5395 requirement

Result

Comment

Clause 5.11 Accurac

The maximum permissible deviation for
any size should not exceed the
appropriate value of table 2 of BS 5606.

Consistency of rise and going are of
prime importance for user confidence and
safety

A selection of components were
selected for measurement. The
results of these measurements
were compared with the

"1 manufacturers drawings.

The relevant dimensions
assessed were the length of the
steel components and the
location of holes within the
component. All dimensions
measured were within the
tolerance and accuracy
requirements of BS 5606.

Sample uses a modular system
which automatically provides
consistency.

Complies

Complies

Clause 5.12 Nosings

Nosings should be horizontal and straight
between the pitch lines corresponding to
the inner and outer goings.

Measured as virtually horizontal.

The nosings were straight
between goings.

Complies

Clause 6 Fire protection and means of
escape

Stairs in most buildings form the main
escape vertical escape routes and are
often in the first protected areas reached
by people escaping in fire. The

I recommendations for planning,
construction and protection of escape
routes to prevent rapid spread of fire are
given in BS 5588:Part 1.

In addition the requirements of the most
current Building Regulations have been
referred to.

With the small private stair
category classification, it is
intended that the stair is not the
main fire escape for a small
number of people.

It has been concluded that the
Klan stair complies with the
recommendations of BS 5395.

See Appendix 4 for full
independent assessment report.

Although there is
no requirement in
the Building
Regulations, it has
been recommended
that the landing 1s
tested for surface
spread of flame.
This is because it
may be considered
that when erected
the landing forms a
type of ceiling,
which has a

requirement. |l
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Photo 2. Stair loaded with 4kN/m?2,
Note manufacturers single wall bracket fixed to metal upstand to simulate actual instailation
details
(testing witnessed by Mr C.Giangolini of Albini and Fontanot)
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L Comment

test helical and spiral stairs.

BS 5395 requirement Result
Appendix A
The following procedure may be used to See Appendix 5 indicating dial

gauge positions and detailed test
results.

Allowable
deflection, see
note 1 = 4.67mm

a) Apply a uniformly distributed load of 3 | Deflection of landing
KN/m? to SkN/m?* to each tread. Check 3.95mm
deflections and displacements. Deflection of 7th tread
1.57mm
*This range of udl is taken from BS Deflection of 4th tread Complies
6399:Part 1 and should be chosen to suit 0.05mm -
the stair category and the intended function ’
of the stair. From BS 6399 this has been (Deflections after 5 minutes at'
taken as 4kN/m? for ‘stairs and landings in | full load.)
all other buildings’.
b) Remove the load from all treads forming | Deflection of landing
the lower 180° segment of the stair. Check | 1.04mm
deflections and displacements. Deflection of 7th tread Complies
1.30mm
Deflection of 4th tread
0.09mm
¢) Remove the load from all remaining Deflection of landing
treads except one tread at mid height. 0.39mm Complies
Increase load on this tread to double the Deflection of 7th tread
previous load. Check deflections and 1.56mm ( at centre of tread)
displacements. Deflection of 4th tread
0.02mm
d) Check individual treads by placing on A number of treads were selected
them two loads of 0.9kN spaced 300mm and loaded. The maximum Complies
apart and placed symmetrically about the deflection noted was 2.9mm.
centre line of the tread. There was no visible signs of any
failure of distress. II
Note 1

From clause 5.10 of BS 5395: Part 2 and detailed earlier in this report, the maximum allowable
deflection for a cantilever structure is length/150, which for the landing and treads of the 1600mm
diameter stair is 700/150 = 4.66mm.(distance measured between the centre column and the balusters).
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Note 2

The deflections have been adjusted to allow for any slight movement at the column, so the cantilever
deflection only is given.

5. DISCUSSION

The assessment of the 1600mm diameter Klan spiral stairs has shown that the system would satisfy the
requirements of BS 5395. For general public installation the following should be noted and applied;

a} At least one wall to stair baluster bracket should be used at approximately the centre height of the
stair for increasing rigidity.

b) For the treads and landing the anti slip self adhesive tape should be applied at 25mm intervals as
shown in the manufacturers literature.

c) For the landing baluster kit a reaction leg should be fitted no more than every 6 balusters. The
height of this leg to be greater than half way up the baluster its fitted to.

The same items noted would also apply-io the 1500mm and 146f)mm diameter stairs.

6. CONCLUSION

A 1600mm diameter self assembly modular spiral staircase named ‘Klan’ has been tested and assessed
and found to comply with the requirements of BS 5395, for use in private dwellings.

Components of two smaller sizes, namely the 1500mm and 1400mm diameter staircases, unique to
these stairs have been assessed to BS 5395 and in our opinion comply with the standard with one

exception. The minimum clear width of the 1400mm diarmeter would be 566.5mm. The recommended
minimum clear width of BS 5395 is 600mm.

The results of this test programme apply to the samples as tested. For assembly by the general public
the following should be applied;

a) At least | wall to stair baluster bracket should be used at approx. centre heig‘ht for increasing
rigidity.

b) The treads and landing should have the anti-slip self applied at 25mm intervals as shown in the
manufacturers literature.

c) With the installation of any landing baluster kit a reaction leg should be fitted no more than every 6
balusters. The height of this leg to be greater than half way up the baluster fitted to.

The same items noted would also apply to the 1500mm and 1400mm diameter stairs.

REPORTED AND _' C z . CHECKED AND ??/
AUTHORISED BY ....[0w bl APPROVED BY ..M. .
1 COLLINS R FRYER

Building Consultant Building Consultant
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Manufacturers Literature

Manufacturers assembly instructions
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UNIVERSAL LANDING

KLAN is adatable to round of squa-
red cefing operings with this measure;
model with 3 Gameter of 120 ¢cm

is adaptable uctl 144 cm of opening
medel with 2 ciameter of 140 ¢m

is adaptatle urtl 174 o of cpening
medel with a diameter of 160 em

is adaptatle untl 174 ¢m of gpenirg
ADJUSTABLE RISER

Tha biack distzncial rngs put
batwzan the trzads permit the height
varation indicasd in the takle.

=5 WINDING DIRECTION

KLAN may be assemtled indiizren-
ty in clockisa or anbi-clockiaise
diracticn.

TREADS

inkirsn siywees.

UPRIGHTS

made of stesl. ‘worked with Efack
{RAL 2017) pelvaster resins,
HANDRAIL

Rexitel metal cora coatad by black
integral ciyurathane:t can taks any
tyge of curvarrs,

KIT BALUSTRAOE

Axitbausiads $H120¢m

UNIVERSELE QVERLOCP

KLAN kan worden geinstalleerd in
ronde of vierkante cpeningen met de
veigende afmatngen:

het model met de diameter 120.cm
kan worcen 3angepast aan een
crening mel een diareter van

max. 14+ ¢

hiat model met de diameler 140 ¢n
kan worder aangrast 42n een
ofaning mal een Famater van

max. 174 cm

het mocel met da diamater 180 cm
kan werdan aangesast aan een
opening met e2n diameter van

max, 174em )

REGELBARE OPTREDE

Darkzj de rvana afsiandsringen de
lLssen de raden werden
aangegracht, kunren ce opliscen
vandren zoalsuit de tatel kan
worcan afgelsid,

DRAAIRICHTING

KLAN kad zowel met do wijzers v2n -
de ok mes 2l artzgenin werden
gementzerd.

TREDEN

van geiamalears Sarerout,
SPILEN

van sizal, berarced mat rwarkizy
g2 reiyesiamars \RALK17)
TRAPLEUNING

faxs

S8 TEIEN T, T80 T

damrames,
KIT VOOR BALUSTRADE

P A

siracenan 120 em.
CPAANYEAAG (UNNEN CE

METALZN JZLEN N ITHEE
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ASSEMBLY INSTRUCTIONS

Before you begin to assemble the stair read well the inciuded page
- CALCULATIONSYSTEM OF THE KLAN RISERS-.

STAIR ASSEMBLY

1) Determine the point where you will fit the base (G03) of the center pole signing the point
between the two extremities of the landing {&02) on the ceiling.

]
Put the landing on the floor and make attention that it is in torrispandence with the two
points )
which had been signed on the ceiling first and detarmine the middie of the center pole.

Mark the three points for the base plugs,-pierce and fit definitely the base on the ficor
after

having well blocked the screw (B17) throughout the bush (B46).

2) Screw the base to the center pole (G02) and complete the assembly of the art. (G02)-
(B47)- (B46).

3) Insert the stair components to the center pole in the following order:

1 - cover base (D12).

2 - probable distancial discs (DC8): quantity Y fer the first riser, quantity X for the
following ones.

3 - 1st central distancial {(D14-D16) for the first riser (D15-0186) for the folicwing ones.

4 - probeble distancial discs (D08): quantity Y for the first riser, quantity X for the
following ones.

5 - tread (LO3)} with threaded inserts (B21) ed i grani (B20) gia insefiti.

4) Screw the threaded bar (G01) to the end of tha center pele (GO2) but note that and its
upper end will be screwed the final upright (CG4).

5) Continue to insert the components but in comspondence with the threaded bar (GO1},
immediately before and after every tread have !0 be put also the centering insert (DC6).

6) After the landing (E02) insert the final bush (BGS), the spring (B04) and screw the nut
(BO3) without screwing too much. ' :

7) Fit definitely the landing to the ceiling by the stimup with the *L™-form (FO3), ty the
expansion screws (B13), the 6x40screws (B11) and the wooden caver stirrup (B18).
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RAILING ASSEMBLY

The railing assembly qualifies the good' result of the stair assembly and at the same time
represents the most dificult part of the work,

The result will be satisfactory if the railing uprights are all periectly vertical and the handrait
well modelled without any humps.

8) Open the treads fan-wise.
8) Begin by the landing to insert the passing updghts (C03) which connect the treads.
Put the article (BGS) so that the drilleed side upwards (DiS.14).
10) Check the verticality of the long uprights and tighten definitely.the nut (BO3).
Screw definitely the dowels (B20) of the superior treads.
11) Fit the article (FO1) on the floor drilling with the bit @8 and using the articles (B12)-
(B83) and (B11) in corrispondence with the first upxght.
Pasition the first upright inserting the reinforcing element (F07).
Adjust the height of the first upright cutting the end of a long upright.
12) Choese the handrail piece with the letter R (this handrai! will be used on the landing)
among the other ones which have the letter M upon.
13) Model the handrail (with the letter M) trying to bend as similar as possible to the final
curvature.
Start screwing the handrail at the first pole up on the landing using the scraws (B16)
14) Link the second handrail piece to the first twisting it and glueing it with the help of the
article (B33) and the delivered cyanc-acrylic glue.

15) insert all the other uprights into the treads and fit them to the handrail, paying close
attention to their verticality.

16) Having reached the first tread, cut the handrail with an iron saw and plug it with the cap
(AQ7),

which has to be glued and screwed with a screw (B16).

ASSEMEBELY OF THE LANDING BALUSTRADE

17} Driil the landing (E02) with the bit 4.5 as indicated on the drawing 11, assemble then
the articles (FO1) using the screw (B11) and the article (B83).

18) Drll with the bit €12 trying to maintain the equidistance fitted by the preceding articles
{F01) on the landing (drawing 10) assembling the articles (FO1)-(B11) and (B83) on the
landing and the adticles (F01) and (B&7) on the flcor.

19) The balustrading handrail has to be assembled using the articles {AQS)-{A0T)-(FOS)

and (FO2) as shown on the drawings 09 and 12 which show the different planned
situations,
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Questa tabella vi consenta df rilevare ka quantiti def dischi
distanziateri da inserire su ogni alzata. (VEDI DISEGNO)

A = NUMERO DELLE ALZATE

H= ALTEZZA DELLA SCALA

Y = QUANTITA' DISCHI DISTANZIATORI DA INSERIRE SUL 1° DISTARNZIATORE

X = QUANTITA' DISCHI DlSTA.NZ]ATORl DA INSERIRE SULLE RESTANT] ALZATE

Ce tableau vous pen-net de releverla quartité des d‘sques
d‘en!retosses 2 inserér sur chaque hauteur (VOIR LE DESSING

A= NUMERO DES HAUTEURS -

H = KAUTEUR DE L'ESCALIER EN CM.

Y = QUANTITE DES DISQUES DENTRETOISES A INSERIR AU-OESSOUS ET AU-DESSUS OF LA 1Rz
ENTRETOISE. .

X = QUANTITE DES DISQUES ENTRETOISES A INSERIR AU-DESSOUS ET AU-DESSUS LES
HAUTEURS RESTANTES. _

This list shows the quantity of the distancial discs
1¢ insert on avery riser, (LOOK AT THE DRAWING).

A= NUMSER OF THE RISERS

H = STAIR HEIGHT IN CM.

¥ = QUANTITY OF THE DISTANCIAL DISCS TO INSERT BEYONQ AND ABOVE THE 1ST DISTANGIAL

X = QUANTITY OF THE DISTANCIAL DISCS TO INSERT BEYOND AND ABOVE THE REMAINING
RISERS - wiwsomy .

Lo
o aan

It dleser labe!le kann d‘e menge der dlstanznnge abgeleser werden,
die aut ;eder stn.rfenhéhc tngebracht werden (Sl:.HE ZE]CHNUNG)

. ._, el

A= ANZAHL STUFENHOHEN
H = TREPPENHOHE IN CM. .

Y = ANZAHL DISTANZRINGE UNTER oosa JBER DEM 1 CISTANZRING

X = ANZAHL DISTANZRINGE UNTER ODER UBER DENRESTLICHEN STUFENHOHEN

N\ a-

Esta tak(a o5 permite avariguar [a cantidad de discos
separaderes a colocar en eada tabicas (VER DIBLUO).

A = NUMZRO DE TABICAS

H = ALTURA ESCALERA EN CM.

Y = CANTIDAD DE DISCOS SEPARADORES A COLOCAR BAJO Y ARRIBA AL 1* SOPORTE

X = CAMNTIDAD BE DISCOS DISTANCIACORES A COLOCAR POR ENCIMA Y POR DERAJO OE LAS
RESTANTES TABICAS

A DISTHE DISTANIIRTSAN(X)

I OGES QISCLES DUINTRTIOEI (X
¢ GF THD DISTANCLL DISCS (1)
STANINGE (%)

% 018228 SIamaQ0REE ()

ANZIATORI(Y)

LIS CENMTRTIIST (Y)
SFTANCAL DISTS (T

:' v\

3% HECOS SERaZ RAQIRIZ (Y}

l[uu',']{mmn”nm{junuuk
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Photo 4. Showing how anti slip tape is to be applied to treads



wbh i l.o.%

rage 32 of DU pages
Report No. BP 2383/2/1C/98

Application of Anti slip Tape to Stair Landing

.}

Y

St

S
Y\\\\\\ \\ /

7

1. Apply vosing anti slip mat to appreaching side of Landing

2. Apply strips of anti slip tape starting 25mm from end of mat

3. Apply subsequeat strips parallel to the previous onc at intervals equivalent to

the width of the tape i.e. 1t 25mm (see drawing)
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independent stip rcssstance test report
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N f@\ SGS 'SGS United Klngdom Lta, 500
. Consumer Products DiVlSIol‘l T
Gaw Hnusa .
Alperton Lane -
- Wembley -
-Middlesex
. HAO WU

- -Telephone: 0181 998 2171 .
© Fax 01819979723

Prepared for: Building Invesugaton and Testing Samaces Lid
Trowsrs Was
Rzdhill
Sumey
RHIILH
For the attention of: Mr [ Collins
Date: 21 Julv 1998
AMamzer¢ftne 553 G 'Sacieta Gésdrala J2 Surve
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1.0.%

- by your order No . 566 datcd lS Iuly 1998
e Samplcs of two stmrcase stcns anda Ia.nclmg cover were reccwed on 9 July 1998. One sampte o

" The other sample comprised of black plastic covers which uould be’ pIaced over the stép and
. la.ndmg secuon of 2 metal sp1ra1 st.axrcase the stcp cover had stnps of roug,h tcxmred plastic
B nosmgs on both cdgcs e R .
. spec:ﬁcd hard.ness of IRHD 55 5

: Test weré made on both dry and wet surfaccs and t.hc machme rcadmg com en.cd to co:fﬁcxcnt of
_ fncnon (COF) and comparcd to T.hose requuments in 355393 Pan 1

'_Results - :

Report No. BP 2383/2/1C/98

33edT0

spiral stairway step comprised of laminated wood with a clear slightly temred coating | finish. *

v

e

-. Coefficient of Friction for'7:*/
ol W
. - 2100
stcp .
.| Black plastic step cover.
.| Centre step : < .>1.00
"] Nosing strip = - 100
Black plastic landing cover N R
Notes

1. We have been told that the COF should be 0.4 minimum.
2. The wood step COF when wet was 0.24 i.e. below minimum requirement.

3. The plastic cover for the metal staircase had a COF for the nosing marginally below 0.4
and in low use conditions would probably be suitable especially as the nosing was slightly
raised. In this test the full test arza could not be used due to the dimensions of the nosing.

4. The texture oq the plastic landing cover was finer than that on the nosing for the stzp and
was below requirement for these structures. It is suggested that samples of the black
plastic nosing material is prepared so that at full area test may be made in two directions.

Prepared by
G. L. Birch
Principal Consultant
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Consumer Products Division

(®\ SG $GS United Kingdom Ltd.
- .

Gaw Housa

Alperton Lane

Wembley

Middiesex

HAD 1wU

Telephone: 0181 998 2171
Fax: 0181 857 9723

SLIP TEST TO B85395
Report No. 51545.2/GLB/38

Prepared for: Building Investigations and Testing Services Ltd
Trowers Way
Redhiil
Surrey
RH1 2LH N

For the attention of: e I Collins

Date: 02 September 1998

Mamber of the SGS Graup (Socid:d Génaralz de Surveillance)
Rajsitrea noEegand No 1133333 Asparead Qttes 353 House, 117231 Langan Road. Tamdertey, Surrey, GUIS )57
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Report No. DC51549/GLB/98

Our report No. DC51549 dated 21 July 1998 showed slip resistance tests on samples of
spiral staircases to be satisfactory when tested dry but marginally below specification
when tested in a wet condition.

We have been requested o test the same samples which have modified surfaces as per
your order No. 581 dated 18 August 1998 and your fax dated 19 August 1998.

The sample received in August 1998 comprised of those samples as tested in our first
report but which had anti slip tape 25 mm wide bonded to the test surface at 25 mm
intervals.

Tests were made to BS5395 using a TRRL pendulum tester in the wet condition only.
The test was carried out in two directions, paralle} with the tape and at right angles to it.
In the parallel direction the test was made with the test foot covering two strips and one

strip of abrasive tape respectively. .

At right angles to the tape the two test areas included three strips and two strips
respectively.

Results

Sample Coefficient of Friction
Wood step

Parallel direction

A, two strips >1.00

B. one strip >1.00

at right angles

A. three strips 0.82 “

B. two strips 0.67

Metal Step

Parallel direction

A. two strips >1.00
B. one strips 1.00
at right angles

A. three strips 0.92
B. two strips 0.82

Reported by

G L BIRCH
Principal Consultant
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APPENDIX 3
Detailed BS 6180 handrail and balustrade test results

These include:1) Tests on baluster kit
2) Tests on stair handrail

Results taken from report BS 2383/1/1C/98
(All components from this report would be identical to that used on the Klan product)
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Figure 1. Location of dial gauges




6.3.4 Infill panels and balusters
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Stair baluster
[ e o — e —————————————
Load kN
0.125
0.125 (after 5 mins)
0
0 ( after 5 mins) 0.00
Note
Some relaxation of the handrail occurred under load due to the compressible nature of the material
used.
Baluster kit '
Load kN _ Actual deflection II
0.125 451
0.125 (after 5 mins) 4.51
0 0.25
0 ( after 5 mins) _ 0.18
6.5 Deflection
Baluster kit hﬁndrail
Load kN Actual deflection
(0.36kN/m length=1.17m x 0.36 = 0.42) A 5 3
0.42 9.18 12.01 10.20
0.42 (after 5 mins) 9.50 1223 10.15
0 2.06 2.37 1.44 i
0 ( after 5 mins) i33 | 167 | 086 |

Note - See figure 1 for dial gauge locations.
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Actual deflection

0.36 (after 5 mins) 12.74 23.06 16.06
0 0.25 0.87 0.90
| 0 ( after 5 mins) 0.09 0.63 0.75 ﬂ
— -~ ——————— ——~ ——————

Note
Some relaxation of the handrail occurred under load due to the compressible nature of the material
used.

Landing rigid handrail ' T
Load kN l Actual deflection

(0.36kN/m length = 0.83m x 0.36 = 0.30) , N 5
% 0.30 | 17.33 20.80 8.37

—

0.30 (after S mins) 17.40 20.49 8.34
0 1.75 1.79 0.87
0 ( after 5 mins) 1.58 1.36 0.62
Note
See figure 2 for dial gauge locations.
] 3
\ End restrained during test
Centre Column - :\
Landing
r-'L‘u’
"

Ficure 2. Location of dial gauge

S
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APPENDIX 3

Independent fire assessors report
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Roger Perry&ran Limited

Fire and Chemical Engineering Consultancy

REPORT No. RPL 1050.2
Date 24™ July 1998

ASSESSMENT OF SPIRAL STAIRS TO BS 5395
AND
ASSOCIATED REGULATIONS FOR FIRE REQUIREMENTS

Report prepared for

Building Investigation & Testing Services (Redhiil} Limited
Traowers Way
Holmethorpe Industrial Estate
Redhill
Surrey
RH1 2LH

Roger Parryman Limitad. 19 Pacdack Way, Hurst Green, Oxted, Surrey, RH8 OLF.
Tel / Fax +44 01883 713533, E-mail. rpl@hizvillage nat
Haeistarad in Englasnd No 3421243 VAT No 6799518 52
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ASSESSMENT OF SPIRAL STAIRS TO BS 5395 AND
ASSOCIATED REGULATIONS FOR FIRE REQUIREMENTS

1.0 Introduction

1.1.1 1tis required to determine the fire requirements for a spiral staircase, known as
‘Klan' fabricated from predominantly steel with plywood treads. The staircase is
intended for the domestic market.

1.1.2 Feor the purpose of this investigation two main documents apply to the staircase
with respect to the fire requirements.

a) British Standard 5335 Part 2: 1984

b) The Building Regulations 1991 and 1992 & 1998 Editions

2 Assessment
2.1 British Standard 5395: Part 2: 1984

2.1.1 This Standard clearly state that, for ‘Category A - Small Private Stairs’. This
category of stair may be used as a fire escape for a srmall number of people who
are familiar with the stair. To comply with the Standard, the stair must have
specific dimensions for Rise, Going, Clear Width, etc.

2.1.2 Therefore, for the stairs to be in accordance with the Standard for Category A, the
clear width must not be less than 600mm.

21.3 For'Category B — Private stair. This category is for a stair to the upper floor used
as a main access of a dwelling. In othar words to a main habitable area in regular
use. The dimensional limits change and the Clear Width must not be less than
8C0mm.

.

214 Under Clause 6 of 855335 Fire Protection and Means of Escape
recommendations are mads to BS 5588 Part 1. Section 2 Single Family
Drwellings would be the only saction under which this type of stair would be
acceptable as a means of eszape and for properties not exceeding 4.4 m in
height without being a protacted stair. The stair should not ke in an inner room
untass it is provided with a door or window providing a suitable means of escape.

215 The stair may be used for properties of greater than 4.5m height but it must be
either protected or the room served above must itself be fire protected and with a
separate means of escape.

Rogar Perryman Limited. 19 Padasck VW/ay, Hurst Green, Oxted, Surrey, RH8 OLF.
Tel / Fax +44 018383 713535, E-mail. ral@izvillage net
Ranistarad in Enclands Mo 3421241 VAT Mo 679 9618 52
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22 The Building Regulations 1992, Document B

2.2.1 These Regulations are a revision of the 1991 Regulations to correct certain errors
when the document was reprinted. There are no modifications as far as the
staircase is concerned.

2.2.2 Under these regulations it is required to provide a means of escape from the
upper floor to the area below in the event of firs. The regulations consider that
any staircase is a means of escape unless there is the facility for escape from the
upper roomn to the outside through a door or a window.

2.23 lis preferred that the staircase is installed from a hallway or other area requirng
the opening of anly one door to escape to the outside.

2.2.4 If the staircase has to be installed such that the lowers end of it is in a room with
na direct exit to the outside then it is required that that reom should be protected
from the rest of the property by a fire resistant doorset.

fadid

)
2.3 The Building Regulations 1991, Document K

231 These Regulations were revised in the 1998 Edition. They were simplified under
the Requirement K1 Spiral and Helical stairs 1.21 to refer only BS 5395 Stairs,
ladders and walkways. Part 2: 1984 Code of practice for the design of helical and
spiral stairs,

232 1t would be wise when intending to install a new stair to consult the Building
Control Officer of the specific Local Authority.

23.3 It may be necessary to apply under Building Regulation for agreement to the
proposed installation. The officer will advise on this matter and the suitability of a
proposed stair under the regulations.

2.3.4 Building Control Officers may, and some do, on the basis of the requirements of
The Building Regulations, ignare the raquirements of BS 5395; Part 2: 1984 with
regard to the 'Clear Width' given in Table 2, Sizes of Stairs for Category A, Small
private stair, They consider that as the Building Regulation are mare up to date.
Therefore under these circumstances they will accept that the ¢lear width may be
less than that given by the Standard of B00mm minimurm.

2.35 Where only a small number of people are likely to use the stair thay may only

require that the claar widih is enough for a person to reasonably pass up and
down the stair.

236 The Building Contrel Officer will require that the stair comply with the requirement
for gaps between treads and balusirade rails to be not more than 100mm. This is
a safety aspect to prevent entrapment of parts of the body especially children.

Roger Perryman Limited. 19 Pads:zk Way, Hurst Grean, Oxted, Surrey, RH8 OLF.
Tel/Fax +43 01883 713385 E-mail rzi@aizvilage net
Registared in Englanc o 3421241 VAT No 679 9518 52
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3 Other Requirements
3t Surface Spread of Flame

3.1.1  There does not appear to be a requirement under the Building Regulation for the
stair to comply with a Class of Surface Spread of Flame, as it does not form
either a wall or ceiling lining.

3.1.2 While there does nat appear to be a requirement for a classification on surface
spread of flame, it might be thought that the landing form a type of ceiling.
Therefore, the client might be wise to ascertain the performance of the plywoed
for Surface Spread of Fiame in accordance with BS 476 Part 7: 1887. It is
unlikely a performance of better than Class 3 would ever be required as the area
of the landing is less than 4 square melres.

4 Conclusions
Ly

4.1 In our opiniod the spiral stair complies with the requirements of 85 5335: Part 2
1684 Clause 6 Fire Protection and Means of Escape. However, there are
conditions applicable to the height of the propeity an its installation in that
property. 1t is recommended that reference be made to the potential purchaser
that they check on the requirements for the instaliation of the stair with respect to
the Standard.

4.2 In our opinion the spiral stair complies with the requirements of BS 5395: Part 2
1984 Clause & Fire Prolection and Means of Escape. However, there are
conditions applicable o the height of the property an its installation in that
property. It is recommended that reference be made to the potential purchaser
that they check on the requirements for the installation of the stair with respect to
. the Standard.

4.3 However, there appears to be a strong case ta suppert the instaliation of spirat
stair of naower clear width. The indications are that Building Control Officers
cansider that the Building Regulations are more up to date and that there is no
mention of clear widih limitations in these Regulations. Therefare, they are willing
to accept spiral stairs with a clear width of less than 600mm for installation in
domestic propertias, or small offices, where there are a small number of people
who would use and are likely to be familiar the stair.

4.4 I* is recommended that tne client submit a sample of the plywood used for the
tanding for at least an indicative test for Surfac2 Spread of Flame in accordanca
with BS 476 Part 7. 1937. For this test the thickness of the plywoed cannat
axceed 50rmm. If the sample is thicker it must be raducead for the test and it must
bz ensurad that the sida having the original suriace is subjectad to the tes!
conditions.

Report grepared by

-

Roger Perryman. C.Eng. F | Chem E. A1 Fire E. MIFS.
For and on behalf of Roger Perryman Limited

Reger Parryman Liritad. 19 Faddock Way, Hursi Graen, Oxtad, Surrey, RHE OLF.
. Tei/Fax +44 01383 713585 E-mail: reiZarzvilage nat
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APPENDIX 5

Detailed loading results to Appendix A of BS 5395
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Figure 3. Dial gauge locations used .
( figure from BS 5395 for reference only)
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#LL
Actual deflection mm “
Load ‘
o8 Landing Tread 7 Tread 3
[L.=—=—T‘=_l=_ —— 9
Landing | 0.25 . 0.01
only _
Full load | 0.33 0.51 0.29 0.34 1.12 1.88 0.06 217 3.94 J‘
Full 0.34 0.52 0.29 0.35 1.14 1.92 0..06 2.21 4.01 “
load(+ 5
mins)
Full 0.34 0.52 0.29 0.35 1.15 1.93 0.06 223 4.07
load(+15
mins)
180° off | 0.34 0.50 0.25 0.28 0.95 {58 0.02 0.67 1.06
Centre 0.06 0.08 0.04 017 0.14 0.98 0.00° 0.22 0.39
only (x2)
0 load 0.05 0.05 0.02 J_0.02 0.12 0.23 0.00 0.14 0.26
_————— — - ———— E#L
Note

Figure 3 is a diagrammatic sketch from BS 5395 and has be

of dial gauges 1 to 9.

en included to show the general location
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Test D
Landing
W
Load Actual deflection mm ﬂ
1 2 3
Two x 0.9kN 0.53 0.55 0.17
Two x 0.9kN (after 5 mins) 0.54 0.56 0.17
0 0.10 0.06 0.06
0 ( after 5 mins) 0.10 0.06 0.06
Tread 7
Load Actual deflection mm |l
4 5 6 “
Two x 0.9kN 0.16 0.94 1.19
Two x 0.9kN (after 5 mins) 0.16 0.96 1.21
0 0.00 0.06 0.07
0 ( after 5 mins) 0.00 0.03 0.04
Tread 4
— = ﬁ 1
Load Actual deflection mm
7 8 9
Two x 0.9kN 0.36 1.94 3.14
Two x 0.9kN (after 5 mins) 0.37 2.02 3.27
0 0.04 0.15 0.25
0 ( after 5 mins) 0.02 0.08 0.13




