
MICHAEL MILLER BA. (Hons) ARCH. MCIAT
A r c h i t e c t u r a l   C o n s u l t a n t

16 Park View. Glaisdale. Whitby. YO21 2PP.
  

 

STRUCTURAL REPORT.
SHIRLEY HOUSE, SUNNY PLACE, ROBIN HOODS BAY

1.0. REQUIREMENT.
There is a requirement to submit Structural report with this Planning Application because the building 
concerned is a Listed Building.
The report is also required because there are elements of structure, namely timber floor joists, which require 
assessment due to obvious deflection which can be easily seen with the naked eye.

2.0. ASSESSMENT.
Photographs 1, 2 and 3 show floor joists at Ground Floor, First Floor and Second Floor levels respectively.

                                                                                               

Photograph 1. Shows deflection of   GFL joists 
approx 30mm.

x

Photograph 2. Shows deflection of  FFL joists of
approximately 70mm.
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Photograph 3. Second Floor joists. Deflection 
approximately 40mm.

2.1. In the case of  GFL joists the deflection represents 1/200 span which is not acceptable in BS 5268:2 2002 
Structural use of  Timber and in any case, spans over 4.67 metres, the deflection is not to exceed 14mm.

2.2. For the FFL joists deflection amounts to 1/85 of  the span which needs no further comment.

2.3. SFL joists are similar in stature to the GFL joists and consequently inadequate.

2.4. A calculation performed in accordance with BS. 5268 is attached in Appendix A to demonstrate the 
structural capacity of  the FFL joists, which are worst case.

2.5. Conclusion of  Assessment
Deflection is well beyond what is considered to be satisfactory and this is in the unloaded state. On the 
introduction of  domestic paraphernalia the deflection will increase and without the introduction of  additional 
support, the possible consequences are:

a). The bending stress limit of  the timber is surpassed and fail, the fibres tearing apart and cracking.
b). The deflection increases and decreases with movement of  loading and due to the excessive amount 

disturbs construction at the bearing. The walling and mortar joints are disturbed and allows the ingress of
water from outside. The structure deteriorates.

c). The deflection becomes so great that the timber falls from its bearing.

3.0 Consideration of  Remedial Work.

3.1 Historical Considerations.
It is presumed that the joists are the product of  the Georgian era revamp of  the building as the lower arrises are 
moulded. A c17th century fisherman’s cottage construction would have been more prosaic than this, quite 
possibly with unwrot timbers being used, these consequently being replaced. In the absence of  any other historic 
material and in the overall scheme for improvement of  the building, it is considered that this Georgian feature is 
that worthy of  retention in this Listed Building.
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3.2. Hollington; The Flitch Plate Solution.

Elsewhere in Robin Hoods Bay the addition of  a flitch plate and additional joist solution has been presented to 
address similar problems with over stressed timber joists.
The initial observation is that the span of  the joists has had to be broken and at Hollington, this has been 
achieved with a SHS section fitted beneath the joists. 
At Shirley House it is proposed that the ground floor joist span is broken by the introduction of  a structural 
partition at Basement level. A single span beam fitted to the underside of  first floor and second floor joists to 
achieve the same result.

In respect of  the flitch plate

• The deflection of  first floor joists at Shirley house means that a flitch plate cannot be fixed along the 

neutral axis of  the joist section due to its centenary curve and the disparity in geometry of  the steel flitch 
plate with this. 

• The second consideration; the historical aspect. The existing arrangement at Shirley House is that the 

ceilings are open and the finish is fixed to the underside of  the floorboards over. This allows the floor 
joists to be seen in section and with the moulded arris on display. A secondary joist and metal plate would
bulk up this image to become a quite different historical image in the asset.

• Whereas at Hollington the floor joists are to have ceilings below, the headroom to underside of  joists 

throughout the floor levels at Shirley House is limited to; Basement 1.87m, Ground Floor 2.01m and 
First Floor 1.98m. Ideally it is better for the sake of  habitation that the headroom is left uncompromised.

3.3 Joist Intermediate Support.

3.3.1Basement.
The headroom below the floor joists above is 1.87 metres and it is impractical to consider that this could be any 
less. As a consequence the notion of  fitting any kind of  structural support beneath the joists is also impractical. 
It is therefore proposed that a structural timber partition be constructed to break the existing joist span. The 
actal support required for the joists can generally be contained within the partition structure and allowing the 
existing floor joists to remain intact. Above the doorways to the staircase Lobby and the Pantry, it will be 
necessary to notch the existing joists to the door head. Although the removal of  material is required it is 
considered that this is no less than would be involved in attaching flitch plates and equally so reversible by the 
installation of  scarf  jointed inserts. 
(Flitch plates when removed would leave 12mm diameter holes at 600mm centrelines on every joist.)

3.3.2 Ground Floor.
This is the most difficult of  the three floors to address. The headroom to underside of  the joists is 2.01 metres. 
The head of  the door between Sitting Room and rear Hall is 1.86 metres leaving a space of  only 150mm between
the two levels.
At Hollington, a SHS steel section (120 x 120) has been proposed which would ideally suit the situation at Shirley
House. However, by comparison the reactions at the supports are 150% higher and so the section fails where the 
bending moment capacity should be less than 1.2pyZ, which it I not. See Appendix B.
A 140 x 140 SHS is no better, the density/m still compromising the formula.
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The conclusion was to examine the structural properties of  a steel column as the sections are, like the SHS, also 
compact in depth. A calculation carried out to BS. 5950 and to be found in Appendix C, shows that a (serial size) 
150 x 150 steel column has the capacity to provide the necessary support for the first floor joists.

The complication here is that of  the headroom to the door opening between the Sitting Room and rear Hall as 
previously mentioned. Drawing 190.18 First & Second Floor Beam details shows the constructional constraints 
and the proposed installation.

Essentially, the constraints amount to
a). The headroom above the Sitting Room/stair lobby doorway is limited to 140mm from door head to underside

of  joists. The proposed support beam cannot be fitted within this space and the door head rail needs to 
be cleared. 

b). It would also be preferable if  the architrave to the Sitting Room side of  the door could be retained and also 
the Sitting Room side of  the adjacent (to the door opening) lath & plaster partition.

The detail drawing demonstrates how this can be effected with the minimum of  disturbance to the heritage asset.

It would be intended that the beam is to be installed as one unit in order to avoid bulky connections along the 
length. This would facilitate the fire protection of  the steelwork plus the enclosure of  all this with timber 
panelling with a beaded arris. This would be complimentary to the period of  the present floor construction and 
to the asset overall.

3.3.3 Second Floor installation.
The position of  the proposed support beam is controlled by the presence of  historic fabric. In this case this is 
the panelled partition wall which aligns the existing main Bedroom. The detail drawing presents the case for the 
installation of  the support beam towards the rear house side of  the panel. This would appear in the First Floor 
Landing and the adjacent Bathroom and would disrupt the minimum of  historic fabric; a section of  panel wall to
the Landing/Bathroom Lobby.

As for the proposed installation beneath first floor joists, the intention would be that the beam is to be installed 
as one unit in order to avoid bulky connections along the length. This would facilitate the fire protection of  the 
steelwork plus the enclosure of  all this with timber panelling with a beaded arris.

4.0. Structure Adjacent Chimney Breast. Basement Floor Level.
The floor joist spanning from the front wall to the chimney breast is structurally compromised.

• The timber section has been reduced to less than half  section area; was 150 x 100m, now 70 x 100mm in 

order to accommodate the fireplace hearth stone.

• A large knot has fallen from the section immediately adjacent to the bearing in the reduced section zone.

The combined effect of  these two problems is that the joist is structurally incompetent and the options for 
remedial work are:
1. Leave the arrangement as it is. It has not fallen down.
2. Removal of  the joist and insertion of  new.
3. Additional support beneath the joist.
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Discussion of  options for remedial work.
1. If  the structure is left to remain the joist will fail as the section is not adequate. If  the structure fails, historic 
fabric and construction will be lost. The most onerous outcome would be injury to persons or fatality. Neither of
these two considerations is acceptable.
2. If  the joist is replaced then the section still would require to be reduced to accommodate the hearth detail. As 
the reduction is more than allowed for notching by BS. 5268 (ie h/2) this option is impractical. Additionally, the 
removal of  the joist would require disturbance of  historic fabric, which if  option 3 is adopted, is bypassed.
3. The addition of  a timber post which supports the joist at the full depth of  section appears to be a logical 
conclusion to remedy the structural defecit.
The calculation for this is attached and results in a 100 x 100mm square timber post. This should be of  kiln dried
Douglas Fir or Pitch Pine which is sympathetic to the timbers used elsewhere in the asset.

Structural Condition addressed in Section 4.

END.
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