


● Electrical Management strip has to be fastned to buttom arc plate with fastners.

● All electrical cables has to be enclosed inside the electrical management strip

● Fix the polycarbonate in the provided profile grooves and slide them.

● After that EPDM’s has to be fixed properly to avoid splashing of water inside 
   Garden pearl. 

Buttom arc plate 2 (70mm Strip)

STEP 12 - INSTALL ELECTRICAL MANAGEMENT STRIP

STEP 13 - SPLASH GAURD
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1.0 Executive Summary 
 
Will Rudd Davidson have undertaken an investigation of the existing reinforced concrete roof slabs 
for Costa Coffee and Tourist Information on the upper roof plaza for the proposed enhancement of 
their current use. Currently the 3 no. roof areas are inaccessible other than for maintenance 
purposes. It is proposed to convert the use of the space to provide access for bar/restaurant 
seating.  
 
Intrusive investigations were carried out by Charles Darley and Associates Ltd. Reinforcement was 
exposed at four locations (2 no. on downstand beams & 2 no. on midspan of slab). Using the 
reinforcement details recorded, in tandem with the original design codes for the construction period 
we have adopted slab and beam arrangements which allow us carry out analysis of the slab.  

The slabs did not pass the modern imposed loading criteria for assembly areas with fixed seating 
of 4.0 kN/m2 (400kg/m2), but were estimated to have a capacity to carry 2.0kN/m2 (200kg/m2). 
Similarly, the beam analysis confirms a capacity to carry 2.0 kN/m2 (200kg/m2). 

The proposed seating arrangement as per drawing included in Appendix A, could be 
accommodated within the 2.0kN/m2 capacity of the slab provided the relevant fixed furniture and 
crowd control measures were adopted.   
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2.0 Introduction 
 
Will Rudd Davidson have undertaken an investigation of the existing reinforced concrete roof slabs 
for Costa Coffee and Tourist Information on the upper roof plaza for the proposed reconfiguration 
of the upper plaza area. Currently the 3no roof areas are inaccessible other than for maintenance 
purposes.  
 
It is understood that it is proposed to convert the use of the space to provide access for a 
temporary terrace from June – September for bar/restaurant usage. The proposed alterations 
would increase the loading criteria as follows:- 
 

 Roof access for maintenance only: 0.6kN/m2 (60kg/m2) 
 Assembly area with fixed seating: 4.0kN/m2 (400kg/m2) 

 
We have undertaken a review of the available drawings from Waverley Mall’s record drawings and 
those available within Edinburgh City council archives. The available drawings confirmed the 
general arrangement of columns and beams along with the slab thickness and concrete grade but 
did not contain any details for reinforcement within the slab. 
 
Intrusive investigations were carried out by Charles Darley and Associates Ltd. Access for testing 
was provided to the fire escape of Costa Coffee as well as the rear offices for Tourist Scotland. No 
access was available for carrying out intrusive investigations to the soffit of the slab for Tourist 
Scotland. Please refer to the attached plans confirming testing locations (Appendix B). 
 
Reinforcement was exposed at four locations (2 no. on downstand beams & 2 no. on midspan of 
slab). A cover meter was then used to supplement the intrusive works and measure the spacing 
between bars. As we were working in confined spaces, the extents of the survey are restricted.  
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3.0 Observations 
 
Archive Drawing Retrieval and Review  
 
Archive drawings were retrieved for viewing from the Council plan store & from within the sites 
record drawings, and photographic reference taken. The original building was built circa 1982. 
From a review of the available archive drawing information, we were able to determine the 
engineering design philosophy and thus coordinate intrusive investigations.  
 
 

 
 
 
Upper Roof Plan  
 
It is noted that similar forms of construction have been used to the Costa coffee and Tourist 
Information office roof structures.  
 
The roof make up for the Tourist Information Centre is more typical of the upper and lower mall 
levels with flat slab construction and splayed column head to the underside of the slab. The slab 
thickness for Tourist information Centre roof slab is 300mm thick while the lower levels are 350mm 
thick.  
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Review of the Current Codes with Regards Floor Loading Criteria 
 
Superimposed floor loadings vary with different types of property, and different categories of 
occupancy.  
 
These are based on a maximum worst case characteristic loading below which, there is an 
extremely low risk of structural failure. 
 
Imposed Floor Loadings according to the British Standard BS6399 for examples of different 
occupancy are as follows:- 
 

 Domestic and Residential   - 1.5 kN/m2 (150kg/m2) 
 Restaurants     - 2.0 kN/m2 (200kg/m2) 
 Assembly areas with fixed seating  - 4.0 kN/m2 (400kg/m2) 
 Assembly areas without fixed seating - 5.0 kN/m2 (500kg/m2) 

 
Appendix C gives an approximation of the density of occupancy for different imposed loadings for 
ease of reference. 
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Structural Analysis of Reinforced Slab and Beams 
 
Numerical calculation of the performance of structures is important, in relation to new buildings and 
conversion of existing buildings, where proof of structural safety and compliance is concerned.  
 
Modern codes of practice provide imposed loading criteria for difference building use, and require 
that factors of safety be applied to these loadings to ensure structural safety in design. 
Furthermore, material design properties in design codes are presented based on standard 
deviations providing a further safety margin, whereby conservative solutions result.  
 
Some theoretical beam analyses have been carried out, and results established:- 
 

 The capacity of the reinforced slabs for both Costa Coffee and Tourist information Scotland 
is 2.0kN/m2 (200kg/m2). This coincides with the capacity of the downstand beam analysis 
on Costa Coffee.  

 
 The downstand beam on the external north elevation of costa was also investigated. The 

reinforcement identified was not consistent with the reinforcement exposed elsewhere and 
is considered that the main beam reinforcement was not exposed but rather reinforcement 
which were tying into the adjoining boundary wall on the east elevation.  
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4.0 Conclusions 
 
Using the reinforcement details recorded, in tandem with the original design codes for the 
construction period we have adopted slab and beam arrangements which allow us carry out 
analysis of the slab and beams.  

The slabs did not pass the modern imposed loading criteria for assembly areas with fixed seating 
of 4.0 kN/m2 (400kg/m2), but were estimated to have a capacity to carry 2.0kN/m2 (200kg/m2). 
Similarly, the beam analysis confirms a capacity to carry 2.0 kN/m2 (200kg/m2). 

The proposed seating arrangement as per drawing included in Appendix A, could be 
accommodated within the 2.0kN/m2 capacity of the slab provided the relevant fixed furniture and 
crowd control measures were adopted.  The imposed loading achieve is as per BS6399 Table 1 - 
Category C1 “Public Institutional & Communal dining room & lounges, cafes & Restaurants” Refer 
to relevant extract in Appendix D. 
 
No access for intrusive investigation was available for Tourist Information Centre. The construction 
of this roof space differs to that of the office area & Costa Coffee. While we do not have any details 
of the reinforcement in the slab, we would anticipate that similar design intent was carried out 
across all roofs and therefore it would be considered likely similar load capacities for this space 
would be achievable.  
 
It is considered that the existing plaza level would have been designed to have an imposed load 
capacity equal to (or likely greater than) those of the above noted roof structures. Furthermore, this 
space has previously occupied to the required loading classification as per BS6399 Table 1 - 
Category C1 “Public Institutional & Communal dining room & lounges, cafes & Restaurants”. 
 
 
5.0 Recommendations 
 
We would recommend that the proposed furniture arrangements are coordinated to ensure they 
are within the allowable limits of the slab. Sufficient security control measures will be required to 
control the occupancy of the roof area.  
 
For the proposed areas to become occupied, suitable hand railing will need to be provided to meet 
the current standards of that it does not allow the passage of a 99mm sphere and is suitable for the 
proposed occupancy crowd loadings. Refer to appended minimum imposed loading extracts from 
the relevant loading codes.  
 
Should the roof space of the Tourist Information Centre wish to be utilised, further intrusive 
investigations would be required. The investigations would require access to both the underside 
and top side of the slab which would penetrate any waterproof details.  
 
Should the plaza space require confirmation of a load capacity in excess of the noted 2.0kN/m2 for 
Public Institutional lounges, cafes & restaurants then further intrusive investigations should be 
carried out to verify its capacity.  
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Appendix A - Proposed Seating Arrangement  
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Appendix B - Testing Locations 
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Appendix C - Approximate Density of Occupation Guide 
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Appendix D - Loading Code Extracts - BS 6399 
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Appendix E - Charles Darley Report  

 
 



Report on Investigation of Slab at  

Waverley Mall 

Princes Street, Edinburgh



5th June 2017 

Will Rudd Davidson,  

43 York Place,  

Edinburgh EH1 3HP 

For the attention of Paul Nilan Esq.

Report on Investigation of Slab at Waverley Mall 

Princes Street, Edinburgh  

1. Introduction 

In accordance with your e.mail instructions of 26th May, we have conducted a covermeter survey 

of the Waverley Mall roof slab.  The work on site was done on 29th May 2017 by a team led by 

our Mr. A. McFarlane.  This report details our findings.  

  

Opinions and interpretations expressed herein are out with the scope of our UKAS accreditation.  

We confirm that in preparing this report we have exercised all reasonable skill and care. 

2. Inspection and Testing 

2.1  Concrete Cover to Reinforcement 

Measurements were made of spacing and depth of concrete cover to reinforcement in accordance 

with BS1881:Part 204: 1988. The test details were as follows:-  

a) Date of test    29th May 2017 

b) Components tested   Slab soffit 

c) Details of concrete in test area See Appendix 1 

d) Location of test areas   See Appendix 1 

e) Make of cover meter   Elcometer 331 

f) Accuracy of covermeter  +/- 2mm or +/- 5%, whichever is greater. 

      On site +/- 5mm or +/- 15%, whichever is greater, or 

      cover not exceeding 100mm. 

g) Details of calibration   Laboratory calibrated 26.8.16. 

h)  Measured cover   See Appendix 1 

i) Arrangement of reinforcement See Appendix 1 

For Charles Darley and Associates Ltd. 

44/17

1 of 14

3516363
Pencil
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