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1.0 Introduction

Spark Structures was appointed by the Client to carry out a structural inspection and
evaluation of the existing structure at apartment 3.10 St Pancras Chambers in relation to
the proposed alterations to the existing bathroom partition wall and ceiling. The proposed
works are shown on the architectural drawings by Pick Our Brains.

An inspection of the property was carried out on 23 November 2023 by Lloyd Evans (Spark
Structures).

The purpose of this report is to assess the existing structural arrangement of the
apartment and offer recommendations to accommodate the proposed alterations.

This report is based upon a non-intrusive visual inspection of the property. This report
describes the findings and draws conclusions of a general nature and is not a detailed
structural appraisal of the building. Whilst comments are made to satisfy the requirements
of the brief, the report has, of necessity, not been exhaustive and cannot therefore
constitute a warranty as to the soundness or otherwise of the property in areas hidden
from visual inspection or not part of the brief.

This report has been prepared for the sole use of the Client.

2.0 Overview

The apartment is located within the former Midland Grand Hotel building, with the
conversion completed in 2009. The Grade I listed building falls within the Kings Cross St
Pancras conservation area.

The third floor apartment comprises three former hotel rooms. The main dividing walls
between the former hotel rooms running north west to south east in the apartment appear to
be solid masonry, and studwork partitions have been installed within two of the three main
spaces to form a separate hallway and bathroom.

All of the rooms have approximately 3.98m floor to ceiling height apart from the bathroom
which has a false ceiling installed to form a storage and service void above. This storage
and service void above the ceiling can be accessed via a ceiling hatch in front of the
bathroom door.

The proposed works are indicated on the architectural drawings by Pick Our Brains and can
be summarised as follows:

e Removal of the existing upper portion of the partition wall between the bedroom and
bathroom, and installation of a new paddle stair to improve access to a loft
storage void located above the bathroom false ceiling.

This report should be read in conjunction with all architectural drawings and reports
produced by Pick Our Brains.
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3.0 Observations and Discussion

Following the inspection the following items were noted regarding the existing structure
and the proposed alterations:

1. Both the existing main building structure and the infill partitions and ceilings
appear to be in good condition with no noticeable signs of structural distress or
deterioration.

2. All of the proposed alterations are to non-structural partitions and false
ceilings, and will have no impact on the structural stability and integrity of the
main building. Refer to figure 1 and 4 below.

3. The proposed alterations would improve access to the space above the bathroom
however due to the limited clearance to the main building ceiling above, the
classification of the space as a ceiling void would remain the same, as would the
0.25kN/m2 design imposed loading for such a space as stipulated by BS6399 and
EN1991. Therefore the overall design imposed load on the main building would remain
unchanged.

4. It is proposed to install a new paddle stair to improve access to the ceiling void.
Due to its lightweight nature and the spatial constraints imposed on the main floor
space below the paddle stair could be considered akin to a moveable item of
furniture. As such, the loading of the stair would account for a minor portion of
the residential design imposed floor load allowance of the apartment and would not
contribute to an increase in the overall design loading on the existing floor
structure.

5. Removal of the hot water cylinder, and replacing of the existing partition wall
above the false ceiling level with an open balustrade structure would contribute to
a net reduction in design dead load on the existing floor structure. Refer to
figure 1 and figure 3 below. A detailed breakdown of the loading calculations is
provided in appendix B.

6. The false ceiling is exposed on top and as such this detailing is not suitable for
access as it is unsafe to directly stand on. Replacement of the lightweight steel
joists and installation of new boarding would cause a nominal increase in the
ceiling dead load, but is still part of a net reduction in loading when considered
as part of the whole works. Refer to the detailed breakdown of the loading
calculations in appendix B.

7. The partition wall appears to be constructed from lightweight steel studs that are
continuous from floor to ceiling. Removal of the top part of the partition would
require some minor strengthening/modifications to retain its stability for the
altered layout.

8. It is unclear whether the existing partition wall studs would be suitable for
fixing and supporting the proposed timber paddle stair and balustrade. Although
designed for the ceiling design imposed load noted in point 3, the robustness of
the existing connection between the ceiling and partition wall studs is unknown.
Replacing the partition with a lightweight timber framed partition would be
preferable to allow a more robust fixing between the ceiling and partition and to
accommodate the install of the paddle stair and balustrade.

9. Although the proposed works are not likely to exceed the current design loading
condition of the main building structure, it should be noted that the building was
previously operational as a hotel which has a much higher allowance for design
imposed floor load compared with the typical domestic/residential use category. As
a result it is likely that the main building structure could accommodate notable
increases in design loading if required.
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4.0 Conclusion and Recommendations

1. No modifications or strengthening works are required to the main building
structure.

2. The lightweight steel ceiling and partition wall should be replaced with a
lightweight timber stud partition and ceiling to allow top boards to be added,
improved access, and fixing of the paddle stair/balustrade.

Please refer to the drawings in Appendix B for details of the proposed structural
specification and details.

Fig. 1: Photograph of the existing ceiling void viewed from the access hatch facing west
with the exposed top surface of the ceiling visible, the top part of the partition wall on
the right and the main building masonry party wall on the left.
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Fig. 2: Photograph of the existing ceiling void viewed from the access hatch facing south
with the services visible, the main building masonry corridor wall on the left and the main
building masonry party wall on the right.

Fig. 3: Photograph of the existing hot water cylinder and support bracket within the ceiling
void supported on the main building masonry corridor wall.
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Fig. 4: Photographs of the existing partition wall viewed from the bedroom looking towards
the bathroom/hallway. The proposed works include the removal of the upper portion of the
partition.
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Appendix A - Loading Calculations

The total relevant loads have been distributed over the plan area of the ceiling void to
allow the existing and proposed load conditions on the main building structure to be
assessed.

Ceiling void plan area = 6.8m’

Existing load

Element [KN/m?] Notes

Ceiling: 0.20 Lightweight I joists with no top boarding
Services: 0.20 Includes 109kg hot water cylinder and framing
Partition: 0.25 Upper portion of lightweight partition
Imposed: 0.25 Eurocode standard for ceiling voids

TOTAL: 0.90

Proposed load

Element [kN/m?] Notes

Ceiling: 0.40 Increased to allow for top boarding/finishes
Services: 0.05 Reduced following removal of hot water cylinder
Balustrade: 0.15 Replacing upper portion of partition

Imposed: 0.25 Eurocode standard for ceiling voids

TOTAL: 0.85
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Appendix B - Structural Drawings
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Appendix C - Structural Calculations
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Apartment 3.10 St Pancras Chambers, Euston Road, London,

Job no.

2304

Calcs for Start page no./Revision
Partition Wall Studs 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
LE 06/12/2023 LE 06/12/2023 LE 06/12/2023

TIMBER STUD ANALYSIS & DESIGN (EN1995-1-1:2004)

In accordance with EN1995-1-1:2004 + A2:2014 incorporating corrigendum June 2006 and the UK national annex

Stud details

Description

Restraint in plane of panel
Stud spacing

Stud height

Panel height

Forces input on Stud

47 x 75 C16 timber studs

Dwangs (x 1)

Sswd = 400 mm

Iswd = 2200

mm

Ipanel = Istud + 2 x b =2294 mm

-_IDL><51v

Permanent distributed load on top rail
Imposed distributed load on top rail

Stud loading details

Point loads

Total vertical permanent point load (2200 mm)
Total vertical imposed point load (2200 mm)

|_-".l::l::_|_a1:|:|_|_-".l::l::_| |E|.-",

Le_stus= 0.60 kN/m
Lo stus= 3.60 kN/m

Tedds calculation version 1.0.07

Pc 1 = Lo_stud x Sstud= 0.24 kN

Po 1 = Lo std x Sswd= 1.44 kN

Member results summary Unit Capacity Maximum Utilisation Result
Compressive stress N/mm?2 |12.9 0.7 0.055 PASS
Column stability check 0.169 PASS

ANALYSIS

Loading

Self weight included (Permanent x 1)

Tedds calculation version 1.0.37
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Calcs by Calcs date Checked by Checked date Approved by Approved date
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Load combination factors
s | o
. A -
Load combination £ g UC) s
S £
) £
o
1.35G + 1.50Q (Strength) 1.35 | 1.50 | 0.00 | 0.00
1.00G + 1.00Q (Service) 1.00 | 1.00 | 0.00 | 0.00
Member Loads

Member Load case Load Type Orientation | Description

Member Permanent Point load Globalz 0.24kNat2.2m

Member Imposed Point load Globalz 1.44kN at2.2m

Results

Total deflection

1.35G + 1.50Q (Strength) - Total deflection

z
H
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1.00G + 1.00Q (Service) - Total deflection

2

1
i
a0
Node deflections
Load combination: 1.35G + 1.50Q (Strength)
Node Deflection Rotation |[Co-ordinate
system
X z
(mm) (mm) ©)
1 0 0 0
2 0 0.2 0
Load combination: 1.00G + 1.00Q (Service)
Node Deflection Rotation |[Co-ordinate
system
X z
(mm) (mm) ©)
1 0 0 0
2 0 0.1 0
Total base reactions
Load case/combination Force
FX Fz
(kN) (kN)
1.35G + 1.50Q (Strength) 0 2.5
1.00G + 1.00Q (Service) 0 1.7
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Element end forces

Load combination: 1.35G + 1.50Q (Strength)

Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 2.2 1 -2.5 0 0
2 0 0 0
Load combination: 1.00G + 1.00Q (Service)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 2.2 1 -1.7 0 0
2 0 0 0
Forces

Strength combinations - Moment envelope (KNm)

ki
&
Member results
Envelope - Strength combinations
Member Position Shear force Moment
(m) (kN) (kNm)
Member 0 0 | 0 |
Tedds calculation version 2.2.20
Member - Span 1
Partial factor for material properties and resistances
Partial factor for material properties - Table 2.3 ym =1.300

Member details
Load duration - ¢l.2.3.1.2 Short-term
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Service class - ¢l.2.3.1.3 1
Timber section details
Number of timber sections in member N=1
Breadth of sections b =47 mm
Depth of sections h=75mm
Timber strength class - EN 338:2016 Table 1 C1l6

| AT |

715

Span details
Bearing length

4Tx75 timbar sactlan

Cross-sectional area, &, 3525 miy

Seclion medulus, W . 440525 mm?

Seclion modulus .I.l: a1 mm

Sapand mament of aea, |, 1652344 mime

Second moment of area, |, 648534 mn

Radus af gyrallan, |, 21.7 mm

Radiis af gyralian ., 13,6 mim

Timber strangth class C16

Characierisic bending srength, T__, 16 Mimme

Characierisic shear sirenglh, 1, 3.2 Mimm#

Characterislic comprassion slrengln paralel to grain. T 17 Mimme
Characleristic compression slrenglh perpendicular 1o gramn, 1, 2.2 Wimmy
Characierisic tenslon sireng paralel 1o grain, T, &5 Nmm-
Mean macuius of elasticly, . BOOC Kiminy

Fift percerile modues of @aslicily, £ 5400 kimvme

Shear modulus of elasticity, G 500 Kimie

Characierisic density, p,, 310 kg'm

|, 370 Kgim?

Lb =100 mm

Consider Combination 1 - 1.35G + 1.50Q (Strength)

Modification factors

Duration of load and moisture content - Table 3.1

Deformation factor - Table 3.2
System strength factor - cl.6.6

Kmod = 0.9
Kdet = 0.6
ksys =1.1

Check compression parallel to the grain - ¢cl.6.1.4

Design axial compression
Design compressive stress
Design compressive strength

Pd = 2.516 kN

oc0d = Pd/ A =0.714 N/mm?2

fc,0,d = kmod x Ksys x fc.ok / ym = 12.946 N/mm?2
oc0d / feod = 0.055

PASS - Design parallel compression strength exceeds design parallel compression stress

Check columns subjected to either compression or combined compression and bending - cl.6.3.2

Effective length for y-axis bending
Slenderness ratio

Relative slenderness ratio - exp. 6.21
Effective length for z-axis bending
Slenderness ratio

Relative slenderness ratio - exp. 6.22

Straightness factor
Instability factors - exp.6.25, 6.26, 6.27 & 6.28

Ley =0.9 x 2200 mm = 1980 mm
Ay = Ley /iy =91.452
Arely = Ay / @ x (feox / Eoos) = 1.633
Lez =1100 mm
Az = Lez /iz = 81.075
hrelz = Az [ x V(feok / Eoos) = 1.448
Both Arely > 0.3 and Arel,z > 0.3, column stability check is required
Bc=0.2
ky = 0.5 x (1 + Bc x (Arely - 0.3) + Arely?) = 1.967
kz = 0.5 x (1 + Be x (hrelz - 0.3) + hreiz?) = 1.663
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Column stability checks - exp.6.23 & 6.24

key = 1/ (ky + V(ky? - Areiy?)) = 0.326
kez = 1/ (kz + V(k? - Arelz?)) = 0.403
cc0d / (Key x fe0d) = 0.169
oc0d / (Kez x fe0d) = 0.137
PASS - Column stability is acceptable

Check columns subjected to either compression or combined compression and bending - cl.6.3.2

Effective length for y-axis bending
Slenderness ratio

Relative slenderness ratio - exp. 6.21
Effective length for z-axis bending
Slenderness ratio

Relative slenderness ratio - exp. 6.22

Straightness factor
Instability factors - exp.6.25, 6.26, 6.27 & 6.28

Column stability checks - exp.6.23 & 6.24

Ley = 0.9 x 2200 mm = 1980 mm
Ay = Ley /iy =91.452
Arely = Ay [ 7t x (feox / Eoos) = 1.633
Lez =1100 mm
Az = Lez/iz =81.075
hrelz = Az [ x V(feok / Eoos) = 1.448

Both Arely > 0.3 and Arel,z > 0.3, column stability check is required
Bc=0.2
ky = 0.5 x (1 + Bc x (Arely - 0.3) + Arely?) = 1.967
kz = 0.5 x (1 + Bc x (Arelz - 0.3) + Arelz%) = 1.663
key = 1/ (ky + V(ky? - Areiy?)) = 0.326
kez = 1/ (kz + V(k? - Arelz?)) = 0.403
cc0d / (Key x fe0d) = 0.169
oc0d / (Kez x fe0d) = 0.137

PASS - Column stability is acceptable
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TIMBER JOIST ANALYSIS & DESIGN (EN1995-1-1:2004)

In accordance with EN1995-1-1:2004 + A2:2014 incorporating corrigendum June 2006 and the recommended

values

Joist details
Description
Joist spacing

47 x 100 C16 timber joists
Sdoist = 400 mm

Tedds calculation version 1.0.07

L] |-
| 2400 |
Forces input on Joist
Vertical permanent load on joist Fc_soist= 0.35 KN/m?2
Vertical imposed load on joist Fo_sist= 0.25 KN/m?2
Joist loading details
Distributed loads
Vertical permanent load on joist pc = Fe_soist x Syoist= 0.14 kKN/m
Vertical imposed load on joist PQ = FQ_saist x Syoist= 0.10 KN/m
Member results summary Unit Capacity Maximum Utilisation Result
Bearing stress N/mm?2 | 1.7 0.1 0.068 PASS
Bending stress N/mm?2 | 13.2 3.3 0.249 PASS
Shear stress N/mm? | 2.4 0.2 0.084 PASS
Deflection mm 6.7 5.0 0.750 PASS
ANALYSIS
Tedds calculation version 1.0.37
Loading
Self weight included (Permanent x 1)
Load combination factors
c | o
oad combination £ g = S
o E
a
1.35G + 1.50Q (Strength) 1.35 | 1.50 | 0.00 | 0.00
1.00G + 1.00Q (Service) 1.00 | 1.00 | 0.00 | 0.00
1.00G + y21.00Q (Quasi) 1.00 | 0.30 | 0.00 | 0.00
Member Loads
Member Load case Load Type Orientation | Description
Member Permanent uDL Globalz 0.14 kN/mat0O mto 2.4 m
Member Imposed UDL Globalz 0.1kN/matOmto2.4m
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Results

Total deflection

1.35G + 1.50Q (Strength) - Total deflection
1 2

w

pre—— 2

1.00G + 1.00Q (Service) - Total deflection

1.00G + y21.00Q (Quasi) - Total deflection

Node deflections

Load combination: 1.35G + 1.50Q (Strength)

Node Deflection Rotation |[Co-ordinate
system
X z
(mm) (mm) ©)
1 0 0 0.37737
2 0 0 -0.37737
Load combination: 1.00G + 1.00Q (Service)
Node Deflection Rotation |[Co-ordinate
system
X z
(mm) (mm) ©)
1 0 0 0.26783
2 0 0 -0.26783
Load combination: 1.00G + y21.00Q (Quasi)
Node Deflection Rotation |[Co-ordinate
system
X z
(mm) (mm) )
1 0 0 0.1941
2 0 0 -0.1941
Total base reactions
Load case/combination Force
FX Fz
(kN) (kN)
1.35G + 1.50Q (Strength) 0 0.9
1.00G + 1.00Q (Service) 0 0.6
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Load case/combination Force
FX Fz
(kN) (kN)
1.00G + y21.00Q (Quasi) 0 0.4
Element end forces
Load combination: 1.35G + 1.50Q (Strength)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 2.4 1 0 -0.4 0
2 0 -0.4 0
Load combination: 1.00G + 1.00Q (Service)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 2.4 1 0 -0.3 0
2 0 -0.3 0
Load combination: 1.00G + y21.00Q (Quasi)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (KNm)
1 2.4 1 0 -0.2 0
2 0 -0.2 0
Forces
Strength combinations - Moment envelope (kNm)
# N
03
Strength combinations - Shear envelope (kN)
0.4
iy
0.4

Member results

Envelope - Strength combinations

Member Position Shear force Moment
(m) (kN) (kNm)
Member 0 0.4 (max abs) 0 (min)
1.2 0 0.3 (max)
2.4 -0.4 0 (min)

Tedds calculation version 2.2.20
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Member - Span 1
Partial factor for material properties and resistances
Partial factor for material properties - Table 2.3 ym =1.300
Member details
Load duration - cl.2.3.1.2 Short-term
Service class - ¢l.2.3.1.3 1
Timber section details
Number of timber sections in member N=1
Breadth of sections b =47 mm
Depth of sections h =100 mm
Timber strength class - EN 338:2016 Table 1 Cl6

e

0o

Span details
Bearing length

472100 timber saction

Crogs-gaclional anga, A, 4700 mms
Sectian modules, W TB333.3 mm?
Sectan madules, W, 36517 mm

Second moment of area, |, 3916567 mm
Secand moment of area, |, 865132 mm*
Racus of gyralien, | | 28 & fren

Racus of gyration, _. 13.6/mm

Timber afrength class C18

Charazlerislic Bendng slrerngt, 1 u 18 M-

Charaglerislic shear sirenglh, £, 3.2 Nmme

Characlerislic campressian sirengih paralel 1o grain, T 17 Nimme
Charatlerlstic compressan sirengih perpendlcwar o gram, 1 | 2.2 Wimm?
Characleristic tension strength paralel to grain, 1 | 8.5 Mimm?

Mean modwius of elasticity, E . 000 Wimm:

Fifin percandle modeius of elashiclly, B 5400 Mimme
Shaar moduks af elasticily, G___ . 500 Wmimé
Characieristic denslty, o . 310 kgim

hean gensiy, o | 370 ka'm

Lb =50 mm

Consider Combination 1 - 1.35G + 1.50Q (Strength)

Modification factors

Duration of load and moisture content - Table 3.1
Deformation factor - Table 3.2

Depth factor for bending - Major axis - exp.3.1
Bending stress re-distribution factor - ¢l.6.1.6(2)
Crack factor for shear resistance - cl.6.1.7(2)
System strength factor - cl.6.6

Check design at start of span

Kmod = 0.9

Kdet = 0.6

khmy = min((150 mm / h)°2, 1.3) = 1.084
km = 0.7

ker = 0.67

ksys = 1.1

Check compression perpendicular to the grain - cl.6.1.5

Design perpendicular compression - major axis
Effective contact length

Fc,y,QO,d =0.43 kN
Lb,et = Lb + min(Lb, 30 mm) = 80 mm

Design perpendicular compressive stress - exp.6.4 ocy90.d = Fcy9.d / (b x Lbef) = 0.114 N/mm?

Design perpendicular compressive strength

fc,y,90,d = Kmod x ksys x fc.90k / ™ = 1.675 N/mm?2
oey,90,d / (Kego x fey90,d) = 0.068

PASS - Design perpendicular compression strength exceeds design perpendicular compression stress
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Check shear force - Section 6.1.7
Design shear force Fyd=0.43 kN

Design shear stress - exp.6.60
Design shear strength

Check design 1200 mm along span

Check bending moment - Section 6.1.6
Design bending moment

Design bending stress

Design bending strength

Ty,d = 1.5 x Fy,d / (ker x b x h) = 0.205 N/mm?
fuy.d = Kmod x Ksys x fuk / ym = 2.437 N/mm?
ty.d / fuyd = 0.084
PASS - Design shear strength exceeds design shear stress

My.d = 0.258 KNm
omyd = Myd / Wy = 3.293 N/mm?2
fmy.d = Khmy X Kmod x Ksys x fmk / ym = 13.214 N/mm?
omy.d / fmyd = 0.249
PASS - Design bending strength exceeds design bending stress

Consider Combination 2 - 1.00G + 1.00Q (Service)

Check design 1200 mm along span

Check y-y axis deflection - Section 7.2
Instantaneous deflection
Quasi-permanent variable load factor
Final deflection with creep

Allowable deflection

8y =3.6 mm
y2=0.3
SyFinal = 0.5 x 3y x (1 + kdef) + 0.5 x 8y x (1 + y2 x Kdef) =5 mm
Sy.Allowable = Lm1_s1 / 360 = 6.7 mm
Sy,Final / Oy.Allowable = 0.75
PASS - Allowable deflection exceeds final deflection
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