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1. SCOPE OF WORK

Travelodge Euston is a mixed-use development. It incorporates the Travelodge Hotel, a retail unit, and

residential units. The building is flanked on its northeaster face by Grafton Chambers.

As per report of the RIBA STAGE 1 the design involves only the following typologies:

1. Copper alloy standing seam panel EWS-1:

001 – 50mm outer insulation wall

002 – 100mm outer insulation wall

2. External wall insulation system EWS-2:

001 – 50mm outer insulation wall

002 – 25mm outer insulation wall

3. Spandrel panel EWS-3

Scope of this document is to investigate the solution (Proposal 1) already provided in RIBA STAGE 3 report

and check their feasibility in terms of loads involved and structural analysis.

Since the layers within the proposed solutions of EWS-2 and EWS-3 do not involve a relevant change in

terms of weights to the SFS system, it was reported only the stability checks of the EWS-1.
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2.1 REFERENCE DOCUMENTS

• BS EN 1990: Eurocode 0: Basis of structural design;

• BS-EN 1990: Eurocode 0: Basis of structural design – UK National Annex

• BS EN 1991-1-1: Eurocode 1: Actions on structures. General actions –

Densities, self-weight, imposed loads for buildings;

• BS EN 1991-1-4: Eurocode 1: Actions on structures. General actions –

Wind actions;

• BS EN 1991-1-4: Eurocode 1: Actions on structures. General actions –

Wind actions – UK National Annex

• BS EN 1999-1-1: Eurocode 9: Design of Aluminium structures – General 

structures rules.

• BS EN 1993-1-8 : Eurocode 3: Design of joints

2.2 LOAD ANALYSIS

Dead Loads (DL) 

Dead loads are considered in according to the table of BS EN 1991-1-1: 

• Aluminium 27.0 kN/m3

• Steel 78.5 kN/m3

• Zinc 72 kN/m3 

• Copper 88 kN/m3

Wind Load (WL)

Wind Load as per EN 1991-1-4:
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Verification Methodology

Aluminum members

For the verifications at Ultimate Limit State (ULS), the code BS EN

1990 §6.4.3.2 provides the combination of actions, as follow:

The design of the structural members shall be verified with the partial

factors actions - γ – from table A1.2(B).

Pressure coefficients for interior and external wall
External pressure coefficients

Interior pressure coefficients

Cpi = + 0.2

Cpe = - 0.3

Wsuc,cpe1 = 0.53 kN/m2 x (-1.4 - 0.2) = -0.85 kN/m2

Wpre,cpe1 = 0.53 kN/m2 x (1.0 + 0.3) = +0.70 kN/m2

Wsuc,cpe10 = 0.53 kN/m2 x (-1.2 - 0.2) = -0.74 kN/m2

Wpre,cpe10 = 0.53 kN/m2 x (0.7 + 0.3) = +0.53 kN/m2
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Cladding Elements

For the analysis of the façade members, the following load 

combinations have been considered according to the standard 

BS EN 1990 Table NA.A1.1:

For the Ultimate Limit State (ULS):

For the Serviceability Limit State (SLS).

or:

Structural Deflections

At both positive and negative applications of the peak test 

pressure, the maximum deflection shall not exceed: 

- 1/90 of the span measured between the points of attachment 

of the panel. 

The combination factors - Ѱ - shall be obtained from Table NA.A1.1, BS 

EN 1990 - NA 

For the verifications at Serviceability Limit State (SLS), the code BS EN 

1990 6.5.3 provides the combination of actions, as follow: 

The combination factors - Ѱ - still refer to Table NA.A1.1, BS EN 1990 -

NA. 
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Materials

The properties of extruded aluminium profiles are taken according 

to Table 3.2b of BS EN 1999-1-1: 
Standard BS EN 1999-1-1 defines the mechanical properties of 

aluminum:

Density γ = 2700 kg/m3 

Elastic modulus E = 70 000 MPa 

Shear modulus G = 21 000 MPa 

Coefficient of linear thermal expansion αT = 23 x 10-6 1/°C 

The partial factors γ𝑀 should be applied to the various characteristic 

value of the resistance as follows according to BS EN 1999-1-1: 

• resistance of cross-sections whatever the class is γ𝑀1 

• resistance of member to instability assessed by member checks is γ𝑀1 

• resistance of cross-sections in tension to fracture is γ𝑀2 

The following value should be used: 

• γ𝑀1 =1,10 

• γ𝑀2 =1,25 
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

LOCALIZATION: WEST ELEVATION – EUSTON SQUARE
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

LOCALIZATION: SOUTH-EAST ELEVATION
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL
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EWS-1_001 - 002: 85 - 100 mm OUTER INSULATION

PROPOSAL 1 - STANDING SEAM AND CORRUGATED SHEET ON CONTINUOUS SUPPORT SYSTEM

HORIZONTAL SECTION

VERTICAL SECTION

In the images below are shown, as an example,  the horizonal and vertical sections of EWS-1_001 (85 mm outer insulation)
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL
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THE STEEL DECH SHALL HAVE THE FOLLOWING CHARACTERISTICS:

EWS-1_001 - 002: 85 - 100 mm OUTER INSULATION

PROPOSAL 1 - STANDING SEAM AND CORRUGATED SHEET ON CONTINUOUS SUPPORT SYSTEM

Please consider that the span shall follow the ctrs

to ctrs of SFS Stud.

Span among L supports (metres) = 0.6 m 
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

EWS-1_001 - 002: 85 - 100 mm OUTER INSULATION

PROPOSAL 1 SUBSTRUCTURE (STATIC SCHEME)

Following is shown the static scheme considered for the verification of the supports (aluminium mullion, aluminium brackets and SFS 

Stud).

It has been considered the typical span between slabs (2600 mm).

The stratigraphy shown below is related at standing seam and corrugated sheet. 

2600 mm

600 mm

600 mm

600 mmSTRATIGRAPHY

A

B

C

D

E

F

G

H

HORIZONTAL SECTION

VERTICAL SECTION

600 mm

Bracket Dead Load + 

Wind Load

Bracket Wind Load

600 mm

i

Imax = 600 mm

INSIDEOUTSIDE

INSIDE

OUTSIDE

STRATIGRAPHY

A - 2x12.5 PLASTERBOARD ON VAPOUR

BARRIER

B - 100 MM METAL STUD WITH FULLFIL

INSULATION + VAPOUR BARRIER

C - 10 MM PYROK BOARD + BREATHER MEMBRANE (CLASS A1)

D – MINERAL WOOL INSULATION (CLASS A1)

E – ALU BRACKET WITH CLIP + ALU L-PROFILE + PVC LAYER (1 MM)

F – AIR CAVITY

G – STEEL DECK 0.7MM

H – STANDING SEAM (NEW OR REUSED)
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

EWS-1_001 - 002: 85 - 100 mm OUTER INSULATION

PROPOSAL 1 SUBSTRUCTURE (ALUMINIUM MULLION) (6060 T5; thk 2 mm)

FOLLOWING, THE “L” ALUMINIUM MULLION CONSIDERED:

42

y

x

50

z

Input Data:

Wind Load Suction: PWLS = -0.85 kPa

Wind Load Pressure: PWLP = 0.7 KPa

Dead Load: PDL = 0.12 kPa

Panel Width: 𝑙 = 600 mm

Panel Height: ℎ = 2600 mm

Connection Spacing: 𝑖 = 600 mm

Section Properties Aluminum Mullion

The aluminum section is class 4.

Use aluminium EN AW 6060 T5 t ≤ 5mm

Eal = 70000MPa

fo = 120MPa

fu = 160MPa

γ𝑀1 =1,10 

σadm = fo / γ𝑀1 =109MPa

Max working ratio = 0.622 Check is OK

Max displacement = 0.176 mm Check is OK 

RESTRAINT POINT
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

EWS-1_001 - 002: 85 - 100 mm OUTER INSULATION

PROPOSAL 1 SUBSTRUCTURE (ALUMINIUM BRACKETS) (6005A T6; thk 3 mm)

FOLLOWING, THE ALUMINIUM BRACKETS CONSIDERED:

EWS-1-001 EWS-1-002

Bracket Dead load + Wind load Bracket Dead load + Wind load

Bracket Wind loadBracket Wind load
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

EWS-1_001 - 002: 85 - 100 mm OUTER INSULATION

PROPOSAL 1 SUBSTRUCTURE (ALUMINIUM BRACKETS)

For the verification of the brackets it has been considered the worst case which is the brackets with a 160 mm length.

Bracket Dead Load + Wind Load

y

x
z

A

150

3

Mz

My
Mx

𝐹𝑦 = 1.5 ∙ 𝑃𝑊𝐿𝑆 ∙ 𝑙 ∙ 𝑖 = 0.5𝑘𝑁 Horizontal Force

𝐹𝑧 = 1.35 ∙ 𝑃𝐷𝐿 ∙ ℎ ∙ 𝑖 = 0.3𝑘𝑁 Vertical Force

M𝑧 = 𝐹𝑦 ∙ 20mm = 0.01 𝑘𝑁m
My = 𝐹𝑧 ∙ 20mm = 0.006 𝑘𝑁m
Mt = 𝐹𝑧 ∙ 160mm = 0.05 𝑘𝑁m

Wz=(150mm∙(3mm)^2)/6 = 225 mm^3
Wy=(3mm∙(150mm)^2)/6 = 11250 mm^3

σEd=Mz/Wz + My/Wy = 45 MPa

z

y

x

A

Section A-A
Section Properties Aluminum Bracket

Use aluminium EN AW 6005A T6 t ≤ 5mm

Eal = 70000MPa

fo = 225MPa

fu = 270MPa

γ𝑀1 =1,10 

σadm = fo / γ𝑀1 = 205MPa

τEd=((3Mt )/(a b^2 )) +( 𝐹𝑦
2+ 𝐹𝑧

2 / 0.8 A)= 112.7 MPa

σmax=√(σEd^2+3∙τEd^2 )=200.4 Mpa

𝜎𝑚𝑎𝑥

𝜎𝑎𝑑𝑚
= 0.98 Check is OK 

Area = 450 mm2

a= 150 mm

b= 3 mm
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

EWS-1_001 - 002: 85 - 100 mm OUTER INSULATION

PROPOSAL 1 SUBSTRUCTURE (ALUMINIUM BRACKETS)

For the verification of the brackets it has been considered the worst case which is the brackets with a 160 mm length.

Bracket Wind Load

y

x
z

80

3

Mz

𝐹𝑦 = 1.5 ∙ 𝑃𝑊𝐿𝑆 ∙ 𝑙 ∙ 𝑖 = 0.5𝑘𝑁 Horizontal Force

M𝑧 = 𝐹𝑦 ∙ 20mm = 0.01 𝑘𝑁m

Wz=(80mm∙(3mm)^2)/6 = 120 mm^3

σEd=Mz/Wz = 83 MPa

z

y

xA

Section A-A
Section Properties Aluminum Bracket

Use aluminium EN AW 6005A T6 t ≤ 5mm

Eal = 70000MPa

fo = 225MPa

fu = 270MPa

γ𝑀1 =1,10 

σadm = fo / γ𝑀1 =205MPa

τEd=𝐹𝑦/ 0.8 A= 3 MPa

σmax=√(σEd^2+3∙τEd^2 )=83 Mpa

𝜎𝑚𝑎𝑥

𝜎𝑎𝑑𝑚
= 0.40 Check is OK 

Area = 240 mm2

A
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

EWS-1_001 - 002: 85 - 100 mm OUTER INSULATION

PROPOSAL 1 SUBSTRUCTURE (SFS Stud)

The SFS Stud considered has the following characteristic:

D = 100 mm

F = 50 mm

L = 10 mm

t = 1.2 mm

Section Properties SFS Stud

Since there is no data about the steel grade used, for the 

calculation we considered the usually worst grade for 

SFS

Grade S280GD (minimum yield strength = 280 N/mm2) 

Eal = 210000MPa

fo = 120MPa

fu = 360MPa

γ𝑀1 = 1,00 

σadm = 280MPa

δmax = 3.66 mm < 2400 mm/360 = 6.7 mm Check is OK 
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

EWS-1_001 - 002: 85 - 100 mm OUTER INSULATION

PROPOSAL 1 SUBSTRUCTURE (Screws)

Following are shown the calculation of screws:

A) Screw between corrugated sheet and  “L” aluminium mullion

B) Screw between “L” aluminium mullion and brackets

C) Screw between brackets and SFS Stud

A
B

C

B

A

C

i=
2

0
0

 m
m

Check Screw A

n (approximately numbers of screws in panel height 

2.6m) = 6

The screw shall have the following characteristics

𝐹𝑡 = 1.5 ∙ 𝑃𝑊𝐿𝑆 ∙ 𝑙 ∙ (𝑖 + 𝑖) = 0.31 𝑘𝑁 (force on 

single screw)

𝐹𝑣 =
1.35∙𝑃𝐷𝐿∙𝑙∙ℎ

6
=

0.3

6
= 0.05 𝑘𝑁 (force on single screw)
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

EWS-1_001 - 002: 50 - 100 mm OUTER INSULATION

PROPOSAL 1 SUBSTRUCTURE (Screws)

Following are shown the calculation of screws:

A) Screw between corrugated sheet and  “L” aluminium mullion

B) Screw between “L” aluminium mullion and brackets

C) Screw between brackets and SFS Stud

A
B

C

Check Screw B (wind load bracket – worst case)

n (numbers of screws in wind load bracket) = 2

The screw shall have the following characteristics

𝐹𝑡 = (1.5 ∙ 𝑃𝑊𝐿𝑆 ∙ 𝑙 ∙ 𝑖)/2 = 0.25 𝑘𝑁 (force on 

single screw)

B

A

C

i=
2

0
0

 m
m
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3. EWS-1: COPPER OR ZINC STANDING SEAM PANEL

EWS-1_001 - 002: 50 - 100 mm OUTER INSULATION

PROPOSAL 1 SUBSTRUCTURE (Screws)

Following are shown the calculation of screws:

A) Screw between corrugated sheet and  “L” aluminium mullion

B) Screw between “L” aluminium mullion and brackets

C) Screw between brackets and SFS Stud

A
B

C

B

A

C

i=
2

0
0

 m
m

Check Screw C (dead load + wind load bracket –

worst case)

n (numbers of screws in wind load bracket) = 3

The screw shall have the following characteristics

𝐹𝑣 = 0.2 𝑘𝑁 (force on single screw)

𝐹𝑡 = 0.8 𝑘𝑁 (force on single screw)
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Euston Travelodge External Wall Systems have been found to have combustible materials within the 

construction, therefore the Owner decided to replace any flammable material with a safer an more 

suitable material.

Scope of this document is to investigate the solution already provided in RIBA STAGE 3 report and

check their feasibility in terms of loads involved and structural analysis.

Since the layers within the proposed solutions of EWS-2 and EWS-3 do not involve a relevant change in

terms of weights to the SFS system (considering to have a max distance between SFS Stud equal to 600

mm) it was reported only the stability checks of the EWS-1.

The structural performance of the solution proposed for the EWS-1 has been analysed and reported in 

this document. The solution is feasible in terms of loads involved, and do not affect the stability of the 

SFS system already installed.


