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DDA Engineers (DDA) have been engaged by Firmdale Hotels, as part of the wider design team, to look
at the refurbishment of The Penn Club 21-23 Bedford Place into a 42 room boutique hotel.

1.0 INTRODUCTION

As part of the structural design works, we have undertaken some opening up works to understand the
structure, verify it matches the heritage information we have and assess its condition.

The current building is made up of 3 houses which have been previously refurbished into 1 building,
likely when the Penn Club took over. The building is Grade Il listed and within the Bloomsbury
Conservation Area. The original buildings date from around 1815 and are of traditional masonry and
timber construction generally sitting on shallow masonry strip footings.

This technical note refers specifically to the roof structure and covers all three roofs of the original

Fig 1: Typical Roof Arrangement (External)
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2.0 DESCRIPTION OF ROOF STRUCTURE

The form of the structure is described in the sketch in appendix A. This is as follows:
e 100mm deep rafters at approximately 360mm spacing spanning from the party walls to the
central valley beam.
e 200mm deep hip members to form the front and rear roof lines.
e Timber purlins supporting the rafters were observed in some areas but not all.
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Fig 2: Internal Roof Space showing Rafte

e 160mm wide x 250mm deep valley beams located on the centreline of the buildings.
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Fig 3: Valley Beam showing Rafters and Ceiling Joists
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e 32mm wide x 70mm deep ceiling joists span between the party walls and the valley beams with

an additional intermediate beam spanning front to back. This is picked up on the stair walls on
that side of the valley beam but has no clear line of support on the opposite side of the valley
beam.

Fig 4: Inside of Roof showing Rafters, Hip Beam and Intermediate Ceiling Support Beam

The following should be noted with regards to the existing structure:

e There is some indication of rot close to the ends of the valley beam in some locations where it is
supported on the external wall.

¢ We have considered all timber to be of equivalent to C24 timber softwood grade. It is likely that
the beams themselves are either Oak or Scots Pine given the age of the building. The C24
assumption is conservative.

¢ The roof build up looks to be similar to the original. Whilst slates may have been replaced over
time, no additional loading has been added.

¢ |tis not completely clear how the valley beam was originally supported. It is likely that it was
intended to span front to back. The beam is offset from the stair walls and heritage layouts do
not show outriggers or similar to pick up the load.

e There are signs that the valley beam has settled over time to be supported on the cross
partitions within the third floor creating unintended load paths further down the building. It is
clear that this was not the original intent as the partitions are showing signs of deformation.
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¢ The valleys collect the rain water for the building. There is evidence from below that areas have
been repaired over time with fresh timber. This is likely due to water ingress although is not
confined to the valley areas.

3.0 Structural Capacity of Existing Timber Elements

Our calculations have shown the following (refer to Appendix B for the Tedds calculations):
¢ The valley beams are undersized for the larger spans for both the original and current condition.
This presents itself as both visible deflection and deformation of both original and more
contemporary partitions below creating unintended load paths down the building.
¢ When considered as a single span front to back, the valley beam exceeds the capacity for
bending stress, shear stress, compressive stress and deflection. The bending stress is around 8
times its capacity.

-\.
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¢ Based on the above, additional supports will be required to pick up the valley beam at

intermediate points. The best option for this will be at the stair walls by inserting cross beams
to span between the stair wall and the party walls. These beams have been sized as 203UC
sections — refer to appendix B for proposed arrangement.

mm | 2600 | 4300 [ 6085 [

Fig 6: Analysis of Valley Beam in Proposed Arrangement

¢ When considering the support arrangement shown above, the valley beam will be acting as
simply supported with 3 no. different spans as shown in figure 6 above.

¢ When considering the 3 separate spans, the valley beam would still exceed capacity for bending
stress, shear stress, compressive stress and deflection on span 3 but to a much lesser degree.
The bending stress is now 2.6 times the capacity for this span. Span 2 exceeds the deflection
requirements but is within stress limits.

¢ As such, the valley beam will also need to be strengthened as well. We consider it prudent,
given the age of the valley beam to strengthen all three spans to future proof the beam rather
than just the two spans which exceed capacity.

e Atimber specialist has been contacted and they have advised that the below arrangement
would be appropriate in the circumstances and that this could be installed in a safe and heritage
appropriate manner.

180 x 75 x 20 kg/m channel
either side of beam

h

bearers bolted each
side of

Fig 7: Proposed Strengthening of Valley Beam

¢ Refer to Appendix B for the proposed arrangement.
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4.0 Conclusions and Recommendations

The roof has been stable over its life and is not in any immediate danger of collapse due to the beam
being propped on the partitions. However this is not sustainable going forward and intervention is
required to return the valley beam to the original line, avoiding loading areas below which are not
intended for the loads and protecting this heritage element for the future.

We would recommend the following course of action to protect and strengthen the valley beam in-situ.

¢ Prop the valley beam to enable the strengthening works.

¢ Expose the full length of the valley beams from below to allow inspection of the full extent for
any areas of decay or rot.

¢ Remove rafters to allow for strengthening

¢ Repair any decayed sections using a Rotafix detail in line with the manufacturers
recommendations.

e Cut the existing valley beam to allow the insertion of the new trimming beams. The
intermediate ceiling joist support beam will also need to be cut to suit.

¢ Install strengthening channels either side of the valley beams as shown on enclosed details

¢ Remove temporary propping.

* Replace existing rafters and ceiling joists alongside new timber members if/where required.
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APPENDIX A

ROOF STRUCTURE BASED ON OPENING UP WORKS
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! | ORIGINAL WALL LINES BELOW FROM ASSUMED HISTORIC PLANS

EXISTING STRUCTURE FOUND WITH OPENING UP WORKS

EXISTING STRUCTURE ASSUMED BASED ON DESK STUDY AND
OPENING UP WORKS

NOTE: POSITION OF RED EXISTING STRUCTURE IS
SHOWN TO SCALE BASED ON OPENING UP WORKS.
POSITION OF PURPLE EXISTING STRUCTURE IS
SHOWN APPROXIMATELY BASED ON DESK STUDY
AND OTHER OPENING UP WORKS

RAFTER, PURLIN AND HIP BEAMS UNABLE TO BE
MEASURED AT CURRENT TIME WITHOUT SAFE
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ORIGINAL STRUCTURAL LAYOUT AT 38 BEDFORD PLACE: FLOOR BELOW

el EEEEEEEEREREEEE SmRESESERENES TSSO s —— ————————— S R R R R R R R P P e e e e e e e 1
~ ~
~ -~
~
~ -~
\ A
~ P - 1
~ - _ 02-2004
<
-~ ~
~ ~
~ ~
P I 215 DP X 100 WIDE TIMBER BEAM
_ 7 ~ 70 DEEP X 32 WIDE CEILING JOISTS
- A ~
~

NOTE: FURTHER OPENING UP WORKS SUGGEST THAT THE VALLEY BEAM AND
CEILING JOIST SUPPORT BEAM TO THE RIGHT OF THE STAIRWELL ARE SUPPORTED
ON THE PARTITION WALLS.

BASED ON THE SIZE OF THE MEMBERS, IT LOOKS AS IF THERE WILL HAVE BEEN

SOME SUPPORT HERE IN THE ORIGINAL BUILDING BUT THE CURRENT PARTITIONS -

DO NOT LOOK TO HAVE BEEN DESIGNED FOR THIS AND DO NOT GO ALL THE WAY BEDFORD PLACE T 3'0(” \
TO THE BASEMENT/FOUNDATIONS. THIS MAY BE WHY SOME OF THE DOOR '
OPENINGS LOCAL TO THE VALLEY BEAMS ARE NOT STRAIGHT.

AS PART OF THE WORKS TO SUPPORT THE PLANT AND REPLACEMENT LANTERN, WE
WILL LOOK TO REINSTATE A LINE OF SUPPORT HERE; LIKELY WITH STEEL FRAMING
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APPENDIX B

PROPOSED STRENGTHENING WORKS

90 Borough High Street, London, SE1 1LL STRUCTURAL ENGINEERS

t: 020 7278 6968 mail@dda-engineers.co.uk www.dda-engineers.co.uk

Registered office: International House, Dover Place, Ashford, Kent TN23 1HU Registered No: 08459601



PROPOSED STEEL CHANNEL

EXISTING VALLEY BEAMS ARE SAGGING
AND LOOK TO BE NOW BEARING ON NON-
LOAD BEARING PARTITIONS. BEAM NEEDS

i SECTION (180x90x26 PFC) VALLEY BEAM TO BE CUT TO EXISTING 160mm WIDE BY 250mm DEEP
R EXISTING 160mm BOTH SIDES OF TIMBER ALLOW NEW STEEL | BEAM TO BE /"1 EXISTING 160mm TIMBER VALLEY BEAM
1) 1 WIDE BY 250mm DEEP VALLEY BEAM AND FIXED INSTALLED BETWEEN PARTY \0335 '  WIDE BY 250mm DEEP M16 THROUGH
\0335) H— TIMBER VALLEY BEAM T g Lo WALL AND STAIR WALL TIMBER VALLEYBEAV PROPOSED STEEL| PROPOSED STEEL | BEAM BOLTS AT 600c/c (5 ) A
4 BEAM (203 UC 46) (203 UC 46) SUPPORTED ON % 7 EXISTING MASONRY \0335/
- VALLEY BEAM TO BE CUT TO NEW CONCRETE PADSTONE f PARTY WALL
T ALLOW NEW STEEL | BEAM TO BE - EXISTING 160mm A f /| BETWEEN ORIGINAL N _— PROPOSED STEEL
Sl INSTALLED BETWEEN PARTY o= IF——=_  WiDEBY 250mm DEEP =St 7 \ BUILDINGS =~ CHANNEL SECTION
egd WALL AND STAIR WALL “‘—’[ © d O\ TIMBER VALLEY BEAM < o :If To % © (180x90x26 PFC)
e — S % /4
2 4 a \ .| ~ L
rgmu GRADE 8.8 M16 THROUGH PROPOSED STEEL CHANNEL
PROPOSED STEEL | (I BOLTS AT 600c/c SECTION (180x90x26 PFC) %@ PROPOSED M
BEAM (203 UC 46) TO H— \ BOTH SIDES OF TIMBER PROPOSED 440x215x140 PADSTONE
SUPPORT [ PROPOSED STEEL CHANNEL PROPOSED STEEL | PROPOSED STEEL CHANNEL VALLEY BEAM 440x215x140 PADSTONE
STRENGTHENED H— SECTION (180x90x26 PFC) BOTH BEAM (203 UC 46) TO SECTION (180x90x26 PFC) g v
VALLEY BEAM. ] SIDES OF TIMBER VALLEY BEAM SUPPORT BOTH SIDES OF TIMBER SECTION 4-4
(1} AND FIXED WITH M16 THROUGH STRENGTHENED VALLEY BEAM AND FIXED
o LA BOLTS AT 600mm CENTRES VALLEY BEAM. SECTION 1-1 WITH M16 THROUGH BOLTS SECTION 2-2 SECTION 3-3 EXISTING TIMBER VALLEY BEAM AND PFC
AT 600mm CENTRES
SECTION A-A (1:20) " STRENGTHENING DETAIL OF EXISTING PADSTONE DETAIL FOR 203UC BEAM STRENGTHENING PADSTONE DETAIL
TIMBER VALLEY BEAM (1:20) (1:20)
DETAIL A (1:20)
(1:20) '
| PROPOSED STEEL | BEAM ey
0335, (203 UC 46) SUPPORTED ON G
NEW CONCRETE PADSTONE >
EXISTING WALL — —
(PROFILE TBC) / EXISTING MASONRY |
~ STAIR FLANK WALL
7 | ﬁ\ PROPOSED STEEL | BEAM
— (203 UC 46) SUPPORTED ON
e PO NEW CONCRETE PADSTONE
PROPOSED
L PROPOSED 250 WIDE X /
250x275x130 PAD // 275 LONG X 150 DEEP / /
EISTING WALL CONCRETE PADSTONE g
- 0D
\0335
SECTION 6-6 SECTION 7-7
STRENGTHENING DETAIL OF EXISTING (1:20)
TIMBER VALLEY BEAM '
(1:20)
1 2 3 4 7 8 9 10
B 2712 __ B 3363 1 2721 3662 1 2721 _ 1203 3564 _l
w =—=. w w w w
E% 7\777’7‘ ’’’’’’’’’’’’’’’ ‘77 B r ’’’’’’’’’’’’’’’’’ ‘777777777 7777777777‘7777777 ’’’’’’’’’’’’’’’’’’’’’’’’’’’’
) [ ]
| | i | - | | STEEL BEAM SPANNING FROM STAIR WALL
STEEL BEAM SUPPORTED ON CONCRETE | | AN | FE- | | TO PARTY WALL. VALLEY BEAM TO BE
PADSTONES ON EXISTING MASONRY WALLS. % D [ | ‘ STRENGTHENED AND CUT TO SUIT.
EXISTING TIMBER VALLEY BEAM CUT AND | 5 & O ! | | |
ey STRENGTHENED WITH NEW STEEL CHANNEL 'y Nl 1k ‘ | |
© MEMBERS EACH SIDE. STRENGTHENED | ) | \ \ H | \ \ \
N VALLEY BEAM SUPPORTED ON NEW STEEL 4 | Rl ! | | |
BEAMS AND FRONT AND REAR WALLS : % ! ‘ | il i ! !
| I | |
| . ¥ . - e UC203x203x46 PS2 PSt UC203x203x46 | os)
TN PS1 A
o e & 2 - J
avanvanvanvanvanvaanvaavasval N1 [ | | | |
| v"’vﬁzwﬁz‘zw % | UC203x203x46 | R ANGLE | | 24N |
fresosecesesesetesess | I + + + +
e | I ! ! ! !
i w w \ w
N | “ ‘ 5 PLANT SUPPORT DECK. \ | TYPICAL - PLANT DECK SUPPORT | |
= ‘ ‘ iN CONSTRUCTION TYPE TBC. ‘ | STEEL BEAMS - TO BE FACE | ‘
: § i SO | meseeemese | | l
! “ § \ TO MASONRY \ \ | \
TRSEEEESEH | \ » » \
11929.9.9-0. 0.9, 5N | e | N |
A OOST IR ih | STEEL ANGL - | |
| = j _ § | 020320346 | | UC203x203x46 | | UC203x203x46 71/ ps2
NS ¢ 7 /7. S — i Z e A
1 w v A O w w w
l | | S | | |
Y | | | | |
Y | | | | |
| | | | | |
1 | | | | |
| | | | | \
S | | | | | |
N~
S | | | | | ‘
| | | | | Y
1 | 1 | | 1
l | l | | l
| | | | | |
| | | | | |
| | | | | |
b x x , w w w
(H————p= S T T . = T T MM T 77 T S s
| | |
| | |
| | |

ROOF LEVEL - ROOF STRENGTHENING

WORKS
(1:50)

ADDITIONAL SUPPORT AS CANNOT SPAN
FULL LENGTH OF BUILDING

EXISTING 160mm
WIDE BY 250mm DEEP
TIMBER VALLEY BEAM
M16 THROUGH L EXISTING 160mm WIDE
BOLTS AT 600c/e — BY 250mm DEEP
=== TIMBER VALLEY BEAM
{
PROPOSED
440x215x140 PADSTONE
SECTION 5-5
(1:20)

GENERAL NOTES

These drawings plans & specifications & the copyright therein are the property of
DDA Engineers & must not be used, reproduced or copied wholly or in part without

written permission of DDA Engineers

NOTES

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
RELEVANT ARCHITECTS, SERVICE ENGINEERS AND ENGINEERS

DRAWINGS AND SPECIFICATIONS.

2. DO NOT SCALE FROM THIS DRAWING, WORK ONLY TO FIGURED

DIMENSIONS.
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