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Table of codes used in Planning design

Table of existing loads (Dead loads derived from 1950s archive drawings, 

imposed loads derived from BSCA historical steelwork handbook)

Project Descrip! on

Refer to BDP Structural Engineer’s and Architect’s  Planning Reports

Purpose

This document provides the Basis of Design for the project with regards to 

structural engineering. The report sets out the codes, standards and reference 

documents by which the structure is designed. It includes an outline of the 

assump! ons for structural materials, design loads and performance criteria. 

Design Life and Building Condi! on

Table ".# in BS EN #$$%:"%%" states that a minimum design life of &% years 

should be for Category ' buildings (Building Structures and other common 

Structures). Normal prac! ce in the UK is to try and achieve a design life of *% 

years. At this stage the proposal is therefore to achieve a minimum design life 

of *% years.

The condi! on of the exis! ng building where works are taking place has not 

been reviewed at this stage. Best prac! ce to improve the durability and 

longevity of exis! ng structures is to con! nuously review and record the  

condi! on of structural elements as more of the building is opened up. An 

allowance for repair of elements should be made at the design phase as it is 

likely that defects will be uncovered during the construc! on phase.

Any planned improvements to the building thermal envelope and 

waterproofi ng may be benefi cial to the longevity of the structure.

It is diffi  cult to guarantee the design life for exis! ng structural elements.

Codes and Standards

The building will be designed to Building Regula! ons Part A and the current 

Eurocodes and Na! onal Annexes, including those listed below: 

Code Reference Title

BS EN #$$%:"%%" Basis of Structural Design

BS EN #$$#-#-#:"%%" Ac! ons on Structures - General Ac! ons – 

Densi! es, self-weight, imposed loads for 

buildings

BS EN #$$#-#-

":"%%"

Ac! ons on Structures - General Ac! ons – 

Ac! ons on structures exposed to fi re

BS EN #$$#-#-

0:"%%0

Ac! ons on Structures - General Ac! ons – Snow 

loads

BS EN #$$#-#-

':"%%&

Ac! ons on Structures - General Ac! ons – Wind 

loads

BS EN #$$#-#-

1:"%%*

Ac! ons on Structures - General Ac! ons – 

Accidental ac! ons

BS EN #$$"-#-

#:"%%'

Design of Concrete Structures – General rules 

and rules for buildings

BS EN #$$0-#-

#:"%%&

Design of Steel Structures – General rules and 

rules for buildings

BS EN #$$'-#-

#:"%%'

Design of composite steel and concrete 

structures – Part #-#: General rules and rules 

for buildings

BS EN #$$&-#-

#:"%%'

Design of Timber Structures - Common rules 

and rules for buildings

BS EN #$$&-#-

#:"%%'

Design of Masonry Structures - Common rules 

and rules for buildings

BS EN #$$1-#:"%%' Geotechnical design – General rules

BS EN #$$1-":"%%1 Geotechnical design – Ground inves! ga! on 

and tes! ng

CP###: #$1% Structural recommenda! ons for load bearing 

walls

BS''$ Use of Structural Steel in Buildings

Loadings

Exis! ng Loads

Exis! ng loads have been calculated using archive drawings available, where 

archive informa! on is lacking assump! ons have been made. Results from the 

Site inves! ga! on are required to confi rm assump! ons.

Loadings assumed at this design stage are given below:

Dead Loads

' #/"” Concrete Slab 0.%kN/m²

&” Concrete Slab 0.0kN/m²

& #/"” Concrete Slab 0.&kN/m²

* #/"” Concrete Slab '."kN/m²

1 #/"” Concrete Slab &.%kN/m²

3 #/"” Concrete Slab &.&kN/m²

$ #/"” Concrete Slab *.0kN/m²

Superimposed Dead Loads

#/'” Lino & # #/'” Monolithic Screed #.%kN/m²

Ceiling & Services %.0kN/m²

Note: Superimposed Dead Loads are TBC by site inves! ga! on.

Imposed Loads (Historical)

Roof - No Access  %.&kN/m² (10lbs/sq. ft)

Roof - Access #.&kN/m² (30lbs/sq. ft)

Roof - Plant '.3kN/m² (#%%lbs/sq.5 )

Library Sor! ng Room &.3kN/m² (#"%lbs/sq. 5 ) 

Reading/Lecture Rooms 0.3kN/m² (3%lbs/sq. 5 )

Circula! on ".$kN/m² (*%lbs/sq. 5 )

Storage 1."kN/m² (#&%lbs/sq. 5 )
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Table of proposed loads used in design

Proposed Loads

Dead Loads

!"#mm Composite Deck $."kN/m²

Superimposed Dead Loads

"#mm Stone (TBC by Architects) !.$kN/m²

Ceiling & Services #.$kN/m²

Imposed Loads (Eurocodes)

Plant (E%!$) '."kN/m²

Library Sor* ng Room (B!) %."kN/m²

Reading/Lecture Rooms (C!$) $.#kN/m²

Circula* on (C$!) $.#kN/m²

Storage (E!+) ".#kN/m²

Robustness & Dispropor* onate Collapse

The Wilkins building, like many historic structures, is unlikely to meet current 

regula* ons for dispropor* onate collapse. 

The building is an educa* onal building and between !-!" storeys and will 

retain similar occupancy and no.  of storeys in the proposed condi* on. Hence, 

the proposed building would be classifi ed as Class %B under current Building 

Regula* ons, Part A$. 

To comply with current Building Regula* ons, all modern buildings must be 

designed to ensure that in the event of an accidental load case (e.g. gas 

explosion) the building will not suff er collapse to an extent dispropor* onate 

to the cause. This condi* on applies when refurbishing exis* ng structures, and 

hence is relevant to the proposals.

However the original construc* on pre-dates such requirements. In line 

with the Ins* tu* on of Structural Engineer’s “Prac* cal Guide to Structural 

Robustness and Dispropor* onate Collapse in Buildings”, where altera* ons 

to an exis* ng building are being carried out, if the building is no more 

unsa* sfactory than before the work was carried out with regard to 

dispropor* onate collapse then the building does not need to comply with 

modern requirements, in accordance with the below legisla* on:

 

“Requirements relating to building work 
–  (1) Subject to paragraph (2) building work shall be carried out so that –  

(a) it complies with the applicable requirements contained in Schedule 1; and 
(b) in complying with any such requirement there is no failure to comply with any 
other such requirement. 

(2) Where –  
 (a) building work is of a kind described in regulation 3(1)(g), (h) or (i); and 

(b) the carrying out of that work does not constitute a material alteration, that 
work need only comply with the applicable requirements of Part L of Schedule 1. 

(3) Building work shall be carried out so that, after it has been completed –  
 (a) any building which is extended or to which a material alteration is made; or 

(b) any building in, or in connection with, which a controlled service or fitting is 
provided, extended or materially altered; or 

 (c) any controlled service or fitting, 
complies with the applicable requirements of Schedule 1 or, where it did not comply 
with any such requirement, is no more unsatisfactory in relation to that requirement than 
before the work was carried out.”. 

The works include the removal of non original fl oors and stairs and replaced 

with new fl oors which will replace the restraint condi* on of the wall. All of the 

works being carried out can be considered to make the building as ‘no more 

unsa* sfactory than before’. 

Notwithstanding, new structure will be designed to meet the requirements of 

%B. This will be achieved by the following:

• Provision of horizontal tying to each fl oor level in two direc* ons;

• Horizontal tying of edge columns

• Ver* cal tying of columns;

Fire

The building is approximately !"m above ground level. The assumed minimum 

periods of fi re resistance are highlighted in the below extract from Building 

Regula* ons Part B).

Exis* ng concrete encasement to steelwork may need to be assessed by the 

fi re consultant to confi rm it meets modern requirements.

It is assumed that either fi re boarding or intumescent paint will be provided to 

the new steel frame. Any * mber elements such as * mber joists should also be 

provided with suitable fi re protec* on or designed for charring in accordance 

with the latest requirements.

This informa* on is just a guide-The architect’s and fi re consultant’s 

informa* on should be referred to for the fi re strategy. According to the 

Building Regula* ons Approved document B, the recommended fi re period is 

3# minutes.
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Exis! ng Masonry

Un! l brickwork tes! ng has been carried out to confi rm brickwork strength the 

permissible strength of the exis! ng brickwork is taken as #.$% N/mm².

Exis! ng Concrete

The archive drawings from the &'$#s refurbishment indicate a concrete mix of 

&:%:$ for cement : sand : aggregate.

Exis! ng Steelwork

The permissible stresses in steelwork are assumed to be in line with The 

BCSA’s Historical Structural Steelwork Handbook guidance. The following 

values are for steels manufactured a( er &'%).

Allowable bending stresses:

Tension (+ tons/sq. in)   &%-.0 N/mm²

Compression (+ tons/sq. in)  &%-.0N/mm²

New Concrete

Material Proper! es

Grade RC -%/$#

Unit Weight %1## kg/m²

Coeffi  cient of thermal 

expansion

or contrac! on

&.# x &#-1 /°C

Poisson’s Ra! o #.%

Design for concrete in the ground is to be advised in the next stage when S.I 

informa! on is available.

Reinforcement

All reinforcement is assumed to be ribbed grade B1##B steel reinforcement at 

this stage. 

Material Proper! es

Yield Strength 1## MPa

Tensile/yield strength ra! o &.#+

Structural Steel

Structural steel shall conform to the following standards, unless noted 

otherwise. Steel shapes and sizes are chosen from the Tata Steel Blue Book to 

ensure sizes proposed are readily available within the UK.  All structural steel 

elements are currently assumed to be grade S-11 hot rolled steel.

No allowance has been made for stainless or galvanised steel elements but 

this might be a considera! on for any elements exposed to the elements, as 

the design develops.

Steel Material Proper! es

Grade S-11

Yield Strength -11 MPa (thickness < &0mm)
-$1 MPa (thickness < $#mm)

Ul! mate Strength $)# MPa

Defl ec! on and Vibra! on Limits

Superstructure Movement

The limi! ng design defl ec! ons shall be in accordance with the relevant 

European Standards. Typical defl ec! ons shall be limited to the following:

Descrip! on Defl ec! on Limit

Defl ec! on under live load span/-0#

Defl ec! on under dead and live span/%1#

Defl ec! ons of transfers 

suppor! ng bri6 le structure

span/1##

Horizontal defl ec! ons/sway h/-##

Substructure Movement

Founda! on elements will be designed to limit maximum se6 lements and 

mi! gate any damage to surrounding buildings.

As a general rule anything greater than a &#% increase in the overall 

loading on the exis! ng founda! ons is not considered acceptable without 

strengthening of exis! ng founda! ons or an in depth analysis of poten! al 

se6 lement.

Vibration

Floors are to be designed to ensure vibra! on limits do not impact on user 

comfort. The following response factor limits should be adhered to;

Room Use Response Factor Limit

Workshops 8

Offi ces 4

Operating theaters, precision 
laboratories

1
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Construc! on Logis! cs

The site presents a number of constraints that the Contractor will need to 

consider. These have to some degree informed the design and are discussed 

below. As it is likely the Main Quad and Wilkins construc! ons will occur 

concurrently these have been discussed holis! cally.

All proposals will need agreement between the Landlord and Contractor - the 

below informa! on is for indica! ve purposes only.

Occupancy
 

During works its likely that parts of the Main Quad and Wilkins building will 

need to be restricted to allow for safe construc! on ac! vity and vehicular 

movement.

Assumed access routes to site

Access to Site

Main access for vehicles during construc! on is assumed to be provided from 

Gower Street or Gordon Street which can be accessed from the A"#$ to the 

North. 

The route from Gordon Street to the Wilkins Building  is thought to be less 

viable than from Gower Street via the Quad due to space and vehicular access 

limita! ons.

Storage

Its assumed that the proposed works to the Wilkins building and the Main 

Quad will occur concurrently and it is therefore likely that the Quad can be 

used for storage and a base of opera! on for the Contractor, as work is carried 

out on the Wilkins building. There are various other open areas which could 

be used for storage during construc! on. Some examples have been provided 

on the site logis! cs image on the next page.

The contractor should be made aware of the Slade  and Chadwick basements 

so necessary precau! ons are made to ensure they are not overloaded. For 

example heavy equipment, materials or vehicles adjacent to or above the 

basement slab.

Mobile Crane Loca! ons

For the proposed structural works a mobile crane has been assumed. It is 

likely this would be used primarily for the removal and replacement of the 

exis! ng roof plant, manoeuvring bulk material and installa! on of precast 

planters. 

If situated in the Quad, the crane is likely required to li%  equipment over the 

Wilkins building. Care must be taken around the por! co and dome which are 

a main features of the Grade I listed building.

The following image shows that a crane with &#m of reach may be required to 

access the back segments of the Octagon. However, if cranes are located close 

to the Wilkins building, the retaining walls to the light wells and the lower 

ground fl oor would need to be jus! fi ed for the surcharge loads. Temporary 

propping may be required. A crane with a longer reach, located further the 

basements may be a preferred solu! on. 

Concrete Mixer

The scale of the concrete pour may allow for on-site ‘hand’ mixing which 

could simplify construc! on logis! cs. However, if a mobile concrete mixer is 

required this is likely to be sta! oned in the quad as indicated on the images 

overleaf.

The concrete could be pumped over or through the Wilkins building to reach 

the ‘Level Access Zone’ where much of the ‘wet’ concrete work is occurring.
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Access through the Building

The following image shows movement through the site to the areas where 

structural works are taking place. 

Access to the cloisters is rela! vely straigh" orward via the main entrances for 

each cloister possibly via a ramp. 

The route to the ‘level access zone’ is complicated by the planned removal of 

the lower ground fl oor stairs.

Assumed construction access and logistics over existing ground floor plan

Assumed construction access and logistics over satellite image

Possible routes are described below:

The green route would likely mean ground fl oor restric! ons to the users of 

the Cloisters and Octagon. Necessary protec! ons would be required to all the 

listed fi nishes.  Li% ing equipment would also be required to lower materials 

from ground fl oor to lower ground fl oor a% er the removal of the stairs and 

fl oors.

The green route through to the rear of the Cloisters may be less disrup! ve 

to the internal spaces. This op! on requires a mini crane in the South Cloister 

Garden to lower materials from the garden area to the external lower ground 

fl oor walkways. 

The purple route may allow materials to be delivered via the rear of the site 

and transported to the Octagon without li% ing apparatus. This route has a 

restricted head height and u! lises the lower refectory which might cause 

disrup! on to the university users.
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11. Next Steps and Design Risks

Next Steps Wilkins

Further Inves! ga! ons

The Intrusive Site Inves! ga! on is required to be carried out in accordance 

with BDP scope to confi rm:

• Assumed structural confi gura! ons.

• Make up of exis! ng fi nishes to confi rm assumed loads

• Brickwork tes! ng to confi rm compressive strength of exis! ng brickwork.

• Trial pits to confi rm exis! ng founda! ons and ground condi! ons

• The bearing capacity and nature of the soil strata.

• Capacity of exis! ng slabs to supports pendants using pull out tests

Piling/Geotechnical Specialist

The scheme should be sent to a geotechnical consultant for advice on the 

proposed ra#  founda! ons.

Informa! on Required to Complete Design

• Li#  load`s and support points from Li#  Subcontractor

• Pendant Ligh! ng loads and loca! ons from ligh! ng designer.

• Listed Building Consent

The design once complete should be sent to Historic England for listed 

building consent.

Next Steps Main Quad

Site Inves! ga! on 

The intrusive site inves! ga! on is required to be carried out in accordance with 

BDP scope to confi rm:

• Assumed ground condi! ons.

• Trial pits to confi rm exis! ng founda! ons and basement condi! ons within 

the Quad.

• Below ground services survey required for area occupied by the 

temporary teaching building located towards the south of the quad.

• Further survey required to iden! fy the loca! ons of the outlets from the 

exis! ng drainage channels and the connec! ons to the exis! ng below 

ground drainage network.

• In situ CBR tes! ng required to inform pavement design.

Piling/Geotechnical Consultant

The structural scheme, site inves! ga! on and preliminary loads should be sent 

to a screw pile specialist and/or geotechnical consultant for advice on the 

proposed founda! ons.

UXO

The scheme should be send to a UXO specialist for advice on whether a 

watching brief and/or intrusive UXO monitoring is required.

Arboriculturalist

The scheme should be sent the Arboriculturalist for review of tree root 

damage limita! on methods.

A  downstand nib element to the retaining wall may need to be incorporated 

post  to help minimise disturbance to tree roots and help achieve the 

architectural scheme. This has been discussed  with the architect and 

arboriculturalist and agreed in  principle, but will be developped further.

‘Temporary’ Tensile Structures

An indica! on of the founda! ons requirements for the ‘temporary’ tensile 

structures are required from the specialist subcontractor. These will need to 

be coordinated with the below ground services, tree roots and retaining walls.

Design Risks

A project risk register is being prepared by the Project Managers Gardiner and 

Theobald for circula! on which will highlight the design risks. The design team 

will provide input in to this register.
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