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INTRODUCTION TO MMP DESIGN

MMP Design Limited was formed as a private limited company in 1988 by one of the current
Directors. Since then it has developed into it's present form as a firm of consulting engineers
with expertise in Structural and Civil Engineering Services.

Within the Company experience has been gained in a range of projects from structural surveys
through refurbishment to multi-million pound developments and the Directors have experience
in residential, retail, commercial, community care and educational projects. The Company also
has commitment to all types of work including Design and Construct projects.

The Company philosophy is to provide the fullest and most cost effective service to Clients.
The Directors have a direct involvement with each project taking on the day to day control in
order to provide the best possible service and the experience of the principals in the
construction processes ensures that the objectives of buildability and cost effectiveness are
met.

With regard to the Company’s association with retro-fit basements, we have been working

within this field since 1999 and during that time have had a direct involvement in the design of
more than 700 such schemes.

MMP DESIGN DIRECTORS

Steven R. Masters - BSc(Hons).,C.Eng.,M.I.Struct.E..
Philip Seastram - BSc(Hons).
Andrew J. Stone - BSc(Hons).,C.Eng.,M.I.C.E.,M.l.H.T.,Eur.Ing..



EVIDENCE OF COMPETENCE & RESOURCES

Details of Organisation

Name: MMP Design

Address: Second Floor Unit 5
Brook Business Centre
Cowley Mill Road
Uxbridge UBS8 2FX

Contact: S. R. Masters

Nature of Organisation

Consulting Civil, Structural and Highway Engineers

Incident/Accident Record

None recorded

Membership of Professional Bodies

S. R. Masters - BSc(Hons).,C.Eng.,M.|.Struct.E..

A. J. Stone - BSc(Hons).,C.Eng.,M.l.C.E.,M.I.H.T.,Eur.Ing..

Professional Indemnity/Liability Insurance

Pl is in place to cover our duties under CDM with cover limited to £1,000,000 and the liability
period limited to 6 years. Details are available upon request.

Details of Persons to be Employed

S. R. Masters & A. J. Stone — Chartered Engineers & Project Leaders

P. Seastram — Project Leader & Designer

L. Gibson - Designer

L. Bedwell - Technician

N. King & R. Shapland - CAD Operators

Familiarity with Construction Processes

The Directors have extensive experience in underpinning and retro-fit basement construction
and have been instrumental in the development of some of the working practices adopted by
the leading basement constructors.

Awareness of Relevant Health & Safety and Fire Regulations

Within the Company we have documentation relating to these matters which are regularly
updated and circulated among the Directors and members of staff.

Health & Safety Practices

A copy of the Company’s Health & Safety Policy is available upon request.



Management Systems

A Project Director is responsible for the design and resourcing of the project. Generally
projects are undertaken in house with occasional external draughting only where necessary.
Communications are by way of verbal and/or written instructions. All work is checked before
leaving the office.

Resources

The Company comprises three working Directors together with full time and part time technical
assistance sufficient to meet the design requirements for this project.

Technical Facilities to Support the Designer(s)

SCALE Structural Design suite

Staad/QSE Structural Analysis suite

Members of BSI

Members of TRADA

Members of BRE

Method of Communication Design Decisions

Design decisions are communicated verbally and confirmed in writing or by drawing revisions.
All drawings are issued to relevant parties as required by the Lead Consultant and/or the
Client.

Remaining Risks

Remaining risks will be communicated in writing to the appropriate Authority.



THE SITE

Solent Road runs approximately from north to south from Mill Lane and is to the west of the
A41 Finchley Road. The site is on the west side of the road between Mill Lane and Glenbrook
Road and is essentially level from front to back but with a side to side slope down toward
Glenbrook Road. The existing ground floor is approximately 100mm above the adjacent
pavement and road.

The surrounding area consists primarily of small to medium sized terraced residential
properties of two storeys and most likely built during the latter part of the 19" century.

The property shares party walls with Nos. 57 and 61 Solent Road which are properties of
similar age and general arrangement with No. 57 to the left when viewed from the road and
approximately 400mm lower than No.59 whilst No.61 is at the same level.

The footprint of the existing ground floor is approximately 5.2m wide between the site
boundaries by 18.3m long between the front bay and the rear extension.
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EXISTING STRUCTURE

The existing structure is a late 19" century mid-terrace property originally comprising two
storeys beneath a tile covered pitched roof and with a two storey annexe to the rear. To the
side of the rear annexe the original courtyard has been covered over to form additional
habitable space at ground floor level and a small single storey extension has been constructed
at the rear of the annexe. The loft space has also been converted to form additional habitable
space.

There is a typically small garden to the front.

The ground floor is approximately 100mm above the outside ground level and is a mix of
suspended timber and ground bearing concrete construction. The upper floors and the roof are
of suspended timber construction.

The external and party walls are of solid masonry which extend down to a concrete footing; the
internal load bearing walls are also of masonry at ground floor level but at the upper levels they
are of timber studwork. The property appears to be in good order structurally and apart from
where described previously is generally in its original structural form. Plans showing the
existing structural layout are attached.
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PROPOSED DEVELOPMENT

It is proposed to extend the existing ground floor to the side and to carry out extensive internal
structural alterations. A single level basement will also be constructed beneath the entire
footprint the enlarged ground floor and extending a short distance beneath the rear garden
terrace. The basement will extend to approximately 3.8m below ground level and the existing
ground floor will be retained where possible.

There will be a small lightwell within the front garden which will provide light into the new
basement and will also incorporate an escape staircase from the basement to street level.

The extent of the proposed basement is shown on the drawings prepared by Paul Archer
Design.

Waterproofing of the basement will take the form of drained cavities with sumps and pumps

within the basement area. The new drainage to the basement rooms will be pumped to the
existing system.

STRUCTURAL STABILITY

Reinforced concrete underpinning is proposed for the new basement perimeter walls and they
will be designed to support the lateral pressures resulting from the retained earth, transient
water and any surcharge loads. These pressures will be calculated using parameters specified
elsewhere in this document.

The retaining walls will be propped in the temporary condition using a system of props across
the basement and in the permanent condition the basement floor slab will prevent any sliding
of the walls.



SOIL CONDITIONS & FOUNDATIONS

Reference to the British Geological Survey indicates the presence of clay silt and sand of the
London Clay Formation which is compatible with our experience of constructing other
basements in the near vicinity. No significant ground water is anticipated.

The proposed basement will be founded in stiff clay at approximately 3.8 metres below ground
level.

In the absence of a site specific site investigation we have looked to BS.8002, BS.8004 and the
Reinforced Concrete Designers Handbook (by Charles E. Reynolds and James C. Steedman)
for a suggested range of parameters to be adopted for the design. For the soil profile
previously described the guidance suggests an Angle of Internal Friction of 20-40° and an
allowable Net Bearing Pressure (with no addition for depth of embedment) of 75-150 kN/m?.

Hence the following parameters will be adopted.

¢ =28° (so Ka=0.361) and & = 18 kN/m®
Allowable bearing stress at GL = 75 kN/m?
Allowable bearing at Basement Level = 75 + soil removed, say = 140 kN/m?

These parameters have been confirmed by previous testing regimes carried out over a period
of more than 15 years and are accepted by the checking authorities of at least 13 London
Boroughs. They represent the long term condition which when combined with the design being
based on active earth pressures results in a much simplified but rather conservative approach.

It should be noted that the nature of the construction of a basement ensures that the front
lightwell excavation is formed first in order to gain access to the working area; in effect a
substantial and full depth trial pit is formed before any foundation works are commenced.
Should the conditions encountered vary in any way from those described above then the
design will be re-visited before any underpinning works are commenced.

WATER

Although no significant water presence is anticipated at the site, the provisions of clause 3.4
(BS.8102) are considered. Despite the Clay having a relatively low permeability there is always
the possibility of faster flow through fissures or localised zones of more granular material which
could cause an occasional build up against the new basement wall.

Hence the water will be assumed at a level of 0.75 x the retained depth or at 1m below GL,
whichever generates the most onerous condition.



HEAVE & SETTLEMENT

London Clay is the shallowest strata at this site and it is likely to have a medium to high
shrinkage potential; it is therefore prone to seasonal volume change which can result in
subsidence and settlement of buildings. However there are no significant trees within influence
of the site and an inspection of the existing building internally and externally, and of the
adjoining buildings externally has not identified any signs of damage resulting from seasonal
soil movement. It is therefore reasonable to assume that the risk of seasonal movement
occurring in the future will not be increased by the formation of the basement.

The underpinning process involves transferring the foundation loads to a lower level and
inevitably this leads to some settlement which is estimated to be less than 5mm. Some
movement will also be caused by the sequential transfer of load between different parts of the
structure but the careful control of the underpinning process and sequence will keep such
movements to a practicable minimum. Particular care will be taken in the vicinity of the more
vulnerable parts of the existing fabric.

The depth to the London Clay and the modest dimensions of the site are such that the heave
of the Clay is unlikely to exceed 3mm and will have little discernible effect outside the site
boundaries. Any movement that does occur will be further mitigated by the necessarily slow
rate of the excavation and construction.

At the lower level the basement floor slab will be used to resist these heave forces and by
supporting the slab with the deeper underpinning and the internal column foundations, the
resulting upward movement effectively negates the settlements anticipated due to the
increased dig depth.

SLOPE INSTABILITY

The slope across the site is relatively small making the ground essentially level and there are
no plans to change the landscape of the site as part of the works.

Based upon our experience and observations we can confirm that slope instability will not be
initiated due to these works.

EFFECTS ON ADJACENT STRUCTURES

Outside of the basement area the change of vertical stresses in the ground may result in
limited upward movements but the underpinning of the party walls may also cause some very
minor settlements and horizontal movements towards the new basement.

In addition the underpinning operations may cause localised settlements of the party walls
which might result in cracks forming at the junctions of the walls of the adjacent properties
where they abut the party walls. It should be stressed however that any anticipated movements
are expected to be minimal as they are generally suppressed by the stiffness of the structures
above and those adjoining.

It is our experience that the potential for damage will be limited to the party walls but this can
be mitigated by appointing a suitably experience Contractor familiar with propping techniques
and sequential operations and by the Designer giving the necessary consideration to the risk
by specifying measures to ensure that significant damage is avoided. This would typically be in
the form of transitional underpins where we consider the structure above to be particularly
vulnerable but otherwise by ensuring that the foundation transitions occur at inherently strong
intersections of the more robust load bearing walls.

As a result we anticipate that should any damage occur it will be classified as Category 0 in the
Category of Damage Chart, CIRIA C580. Category 0 is Negligible; hairline cracks of less than
0.1mm.



IMPACT ON DRAINAGE AND SURFACE WATER

We understand that there is no statutory drainage within the area of influence of the proposed
basement works. With regard to surface water, the proposed basement is below the existing
building footprint and hard paving so no significant impact on the surface water courses is
anticipated.

It is commonly accepted that constructing a small basement like the one proposed has little or
no effect on the flow of local water in relation to adjoining properties. In fact even if mobile
water was forced to find an alternative route as a consequence of the basement construction,
any increase in the level of that water is likely to be significantly less than the natural variations
associated with seasonal changes and rises in levels from extreme rainfall events. We concur
with these views.



DESIGN PRINCIPLES

Ground Floor Structure

Where the existing internal below ground floor level load bearing structure is to be removed,
replacement will be by the use of steel and/or timber beams supported by the existing load
bearing walls or new load bearing brick piers and/or steel posts.

To ensure the continued stability of the structure without reliance from the adjoining properties,
the existing and any new load bearing basement walls are strapped to the structural ground
floor deck using 30mm x 5mm galvanised mild steel straps placed at 2m centres.

New beams are not considered ‘restrained’ unless there is a mechanical connection to the top
flange (or within 75mm of it). Hence timber floor joists do not restrain the compression flange
unless they are notched into the web or nailed/screwed to a timber flange plate.

In order to restrict any possible damage to the existing structure, the deflection in the new
beams is restricted to 1/360th of the overall span, under the total characteristic load condition.

Timber

The exact structural layout of any existing ground floor joists is often unknown although
sometimes the general direction of the span of the joists is. There will almost certainly be a
foundation under each load bearing and/or masonry ground floor level wall; it also likely that
there are numerous sleeper walls supporting nominal floor joists and experience would
suggest that these are likely to be only 50mm x 100mm joists spaced at little more than
400mm centres. The spacing of the sleeper walls is also likely to be little more than 2.0m.

The new ground floor support structure will therefore need to replicate this arrangement.
However, since the exact location of the sleeper walls is unknown, the main beam layout will
be created first with a beam provided under each load bearing and/or masonry wall. It will then
be necessary to provide additional beams to replace each sleeper wall. Hence sleeper wall
beams will be designed to span up to various lengths and support at least 2.0m width of floor
and ceiling. All main beams will then be designed assuming the worst ground floor loading
case.

For DL of (2 x 0.6)+0.5 = 1.70 kN/m and IL of (2 x 1.5) = 3.00 kN/m,

Provide 152x152 UC.23 for spans up to 4.5m,
152x152 UC.30 for spans up to 5.0m,

Concrete

The exact structural detail of any existing concrete ground bearing ground floor is also
unknown although the thickness has been assumed as 200mm (plus 50mm finishes) and the
non load bearing masonry walls will likely have been built off the slab.

In such cases it will necessary to provide beams to support the slab; these will be spaced at
approximately 600mm centres hence several floor support beams will be designed to span up
to various lengths and support at least 0.6m width of floor and new ceiling. All main beams will
then be designed assuming the worst ground floor loading case.

For DL of (0.60 x 6.00)+0.50 = 4.10 kN/m and IL of (0.60 x 1.50) = 0.90 kN/m,

Provide 152x152 UC.23 for spans up to 4.0m
152x152 UC.30 for spans up to 4.5m



Basement

The remaining load bearing structure will be underpinned in a traditional ‘hit and miss’ method
to achieve the increased headroom required. The underpins comprise a vertical stem which is
immediately beneath the existing wall and a base which usually has a toe and a nominal heel.
The heel size is determined by ignoring the earth pressure and considering the maximum
vertical load on the wall only, using this to find a minimum foundation width based on the soil
bearing capacity.

The toe of the base is then determined by considering the minimum vertical dead load on the
wall along with the maximum pressure from the retained soil and with the wall assumed to be
acting as a cantilever. In calculating the toe size, the maximum allowable bearing pressure is
not exceeded and a minimum factor of safety against overturning of 2.5 is achieved.

The toe and/or stem will only be reinforced when the underpin stem is subjected to tensile
stresses due to the pressures from the retained material. This usually only occurs where the
London Clays are present or where the retained depth of soil is significant

To check the stresses in the underpin stem, the overturning moment taken about the basement
slab is used. However, the design of the toe and the overall stability is based on the
overturning moment taken about the underside of the underpin base.

We assume the soil/stem interface to be friction free as ultimately this provides the most
onerous design.

Basement Floor Slab

The new basement floor will be a 200-250mm thick reinforced concrete semi-suspended slab
cast onto a polystyrene void formed to reduce the effects of clay heave. The slab will span onto
and connect with the perimeter underpins. Any upward water pressure on the basement will
also be resisted by the basement slab and there is sufficient weight in the loading to the
underpinned walls and the basement structure to resist any floatation effects.

Lightwell

The lightwell walls comprise a vertical stem and a base with a toe and occasionally a heel. The
reinforced concrete stem provides the necessary resistance to the applied overturning forces
and is cast against the soil. The size of the base toe is determined by considering only the self-
weight of the wall along with the maximum pressure from the retained soil and any surcharge.
In calculating the toe size, the maximum allowable bearing pressure is not exceeded and a
minimum factor of safety against overturning of 1.5 is achieved. Since the base is usually cast
up against the front wall of the basement, the design of the toe and the overall stability is based
on the overturning moment taken about the top of the wall base.

Ground Water

Although no significant ground water is expected to be present during the construction, if any
local water is found it will be locally removed from the excavations by pumping from the
excavated area to a sump.

Water and moisture will generally be excluded from the permanent structure by the reinforced
concrete walls/slab and the provision of an internal drained cavity system on the inside face of
the walls/slab. Any water from the cavity system will drain to a sump in the basement and will
be pumped into the house surface water drainage system. The concrete walls/slab will prevent
the migration of large quantities of water or soil particles and therefore the drained cavity will
only need to deal with a limited quantity of ground water.



DESIGN CRITERIA

General

The detailed structural design of the proposed works will be carried out in accordance with
current British Standards, Building Regulations and appropriate Guidance Documents
published by CIRIA, ICE, IStructE etc. The design and drawings will be submitted to the local
Building Control for approval and the construction inspected by the Building Inspector on site.

Existing Brickwork

Assuming 7N bricks in lime mortar, from CP.111 the basic compressive strength = 0.49 N/mm?
Hence under a concentrated load, bearing strength = 1.5 x 0.49, say 0.7 N/mm?

Typical Underpinning Sequence

Highway Loading

Where the basement is to be constructed adjacent to the public highway then additional
surcharge loads are considered and are taken as either of the following, whichever produces
the more onerous design conditions.

a... auniformly distributed load of 2.5 kN/m?, applied from within the garden and assuming
private vehicle parking is possible,

b... a uniformly distributed load of 10 kN/m?, applied from the highway and/or footpath,
c... apointload of 40 kN (a typical wheel load), applied over an area 0.3m x 0.3m and
assumed to act at a point 0.6m from the property boundary, out toward the highway.
Structural Steelwork

Unless noted otherwise this project shall be classified as Execution Class EXC2 for the
structure, the components and all detail.

All fabricated steelwork delivered to the site shall be CE marked and the supplier/manufacturer
shall have EXC2 capability or higher.

Materials

Concrete is grade C35 N/mm? using Sulphate Resisting cement unless otherwise directed.

Reinforcement is grade 500 N/mm?
Mortar is Class (iii).
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DESIGNERS RISK ASSESSMENT

Excavations

Care must be taken to prevent sides of excavations from collapsing.

Suspended Floors

The use of suspended insitu reinforced concrete ground slabs is expensive and impractical
due to the extent of formwork required and the thickness of slab required.

Precast beam and block floors provide reduced weight and quick installation with holes and
cutting for designed services carried out on site at the time of installation. However, during
installation, and indeed before the floor is screeded, safety netting or air bags shall be
provided to prevent injury due to operatives falling between the joists.

In-situ concrete slabs cast onto a profiled steel permanent shuttering provides a suitable
alternative to the beam and block and removes the need for the netting or air bags. However,
the manufacturer should always be consulted about temporary span propping that may be
required prior to the concrete achieving it's design strength.

Masonry Walls

A 150mm minimum thickness is required for design load resistance and height to thickness
ratios. However the blocks tend to be too heavy to manhandle and so load bearing blockwork
walls will be specified as 215mm thick and formed from 100mm thick blocks laid on their side.
Steel Beams

Where possible, large span beams will be spliced to minimise manhandling. Other ways of
minimising the weight of steel sections is to specify two channels bolted back to back in lieu of
a single UB or UC section. However, there will be occasions where neither option will be
practical and/or possible and the Contractor will be made aware of such situations.

Hazards & Risks Which Cannot be Designed Out

Potential Hazards Action Required Risk Assessment

Falls from Height Works being carried out - Medium
provide hand rails and
access scaffolding to all
openings.

Falling Debris Works carried out above High
public access - provide
toe boards, netting and
protection fans.

Materials Storage Existing roofs and floors High
are not to be used for
storage of materials
without reference to the
Engineer or for
supporting access
scaffolding.



Potential Hazards

Lifting of Steelwork

Erection of Steelwork

Lifting of Timber

Fixing of Timber

Reinstate Existing Roof
Finishes

Use of Cutting
Equipment — Flame or
Disc.

Painting

Excavation

Precast Concrete units

Insitu Concrete
Construction

Action Required

Steel sections to be lifted
using mechanical means
where unable to be
manually lifted.

Contractor responsible
for providing method
statement for erection
procedure, including any
temporary bracing.

Timber rafters and joists
to be lifted using
mechanical means
where unable to be
manually lifted.

Timbers to be fixed in
accordance with good
building practice.

Method statement to
allow for temporary
waterproofing if required.

Fire risk - use suitable
protective methods —
remove inflammable
materials.

Touch up steelwork with
primer — take precautions
against vapour
inhalation, eye and skin
contact and fire. Wear
protective clothing.

Take precaution against
collapse of excavation
and hazards of persons
falling in.

Lift into position using
mechanical assistance.
Storage at ground level
in a safe manner.

Take precautions to
prevent skin/eye contact.
Protect public and site
staff from falling objects
and spillage. Ensure
adequate care when
fixing reinforcement.

Risk Assessment

High

Medium

High

Medium

Low

High

Low

High

Medium

Medium



Potential Hazards

Formwork/Falsework

Forming new Openings
in Walls

Action Required

Design temporary works
in a manner that makes
allowances for all
loadings, including
accidental loads. Ensure
adequate vertical and
diagonal bracing.
Supports not to be
removed until period
specified.

Provide temporary works
to support wall and loads
above opening. Install
new support lintel and
reinstate prior to removal
of temporary supports.

Risk Assessment

Medium

Medium
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A

UNIT LOADS in kN/m*

Pitched Roofs

Pitched roof with tiles and battens over felt, unlined but including ceiling below
Pitched roof with tiles and battens over felt, unlined but excluding cciling below
Pitched roof with tiles and battens over felt, lined and including ceiling below
Pitched roof with tiles and battens over felt, lined but excluding ceiling below

Flat Roofs

Flat roof of three layer felt, access for maintenance only
Flat roof of lead, access for maintenance only

Flat roof of three layer felt and full access

Flat roof of lead and full access

Suspended floors

Timber upper floor including ceiling

Timber ground floor including services and suspended ceiling

200hmm Concerete in-situ ground fleor including services and suspended ceiling
150mm Conerete in-situ ground floor including services and suspended ceiling
Concrete precast ground floor including services and suspended ceiling
Allowance for lightweight partitions if position not known

External walls

215 mm solid masenry, plastered one side

330 mm solid masonry, plastered one side

440 mm solid masonry, plastered one side

Timber studwork, tile hung with plasterboard and skim internally
250 mm cavity masonry, pastered one side

Internal walls

100 mm solid masonry, plastered both sides

215 mm solid masonry, plastered both sides

330 mm solid masonry, plastered both sides

100 mm timber studwork, lathe and plaster hoth sides

100 mm timber studwork, plasterboard and skim both sides

DEAD IMPOSED

1.35 0.90
1.05 0.65
1.50 (3.90
1.20 (.65
0.75 0.75
1.00 0.75
0.75 1.50
1.50 1.50
0.56 L.50
100 1.50
6.00 150
4.80 1.50
5.00 1.50
0.00 1.00
4.80 0.00
7.20 0.00
9.50 0.00
1.00 0.00
4.80 0.00
2,60 0.00
5.00 0.00
7.50 0.00
0.60 G0
0.60 .00
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Location: WIND LOADING

WIND LOADS: in accordance with : Chapter V @ Part 2 @ 1872
Basic wind speed V=38 m/sec

Topography factocr to clause 5.4 Bl=1

The average slope of the ground does not exceed 0.05 within a
kil L

ometre radius of the site, the terrain is faken a a :
topograpny factor 31 is taken as 1.0 in accordance with clause 5.4,
:round roughness to ciause o.
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Lesser horiz dimens of bullding w=53.2 m
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Height above ground 10m
DESIGN Topography factor 51 1
SUMMARY &rd roughness factor $2 (.74
Statistical factor 53 1
Directional factor 54 1
Dynamic wind pressure g 0.485 kN/m2

Dynamic pressure § pressure coeffs on walls of rectangular buildings

Height to eaves h=6.5 m

Dynamic pressure based on height above ground 10 m
Design wind speed € eaves Vse=28.1 m/sec
Dynamic pressure & saves gqe=0.485 kN/m2
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589 SOLENT RCAD, LONDON NW8 JOB No. 4580
BEAM REACTIONS - FIRST FLOCR LEVEL PAGE No. FF/g

T S o e N T S— R
REF. BL & JULT 0L b JWLT p RER DL L ULT bt b LT
FBt | 1 05 23 11 65 23
FB2 | 29 20 73 | 53 34 | 129
FBI 19 | 10| 43 | 19 | 10 | 43
T T T T T
FBS | 187 . 32 313 38 | 17 80
€ o T T T e T Tome
FB7 | 552 o7 | 28 | 678 | 134 1164 |
FB8 | 182 54 341 182 | 54 21
FBO | 102 108 316 102 108 316
FBI0 | 74 | 75 | 218 | 74 | 75 | 219
FB11 | 22 | 34 | 85 | 64 | 79 | 216
¢ . FB12 | 887 19.0 12656 se7 83 et |
FB13 | 246 314 847 306 264 851 | | .
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el B1895 235611

ER s
.Shcut No. FE7 ;Rcv

FIRST FLOOR LEVEL BEAM BEARINGS

For existing brickwork, 0.7 N/mm® (EXB)
For new 50N brickwork, 3.1 N/mm” (NWRB)
For new 35N concrete, 3.9 Nimm”® (CON)

All loads are un-factored.

€ BEAM  END LOAD TYPE BEARING
FB2 RH 8.7 EXB EB
FBS LH 219 EXB  400x100x150 CP
FBS LH 236 EXB  400x100x150 CP
FBI1 LH 5.6 EXB EB
RH 143 EXB  300x100x150 CP

P

Allowable bearing stresses beneath concentrated loads such as beam bearings arc;

CP = Concrete Padstone; EB = single Engineering Brick; BC = Bearing onto Concrete.
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LChecked

39 SOLENT ROAD, LONDONNWG

Second Floor Unit 5

Brook Business Centre
Cowley Mili Roud
Uixbridge UBY 2FX
Tt 01895 335417
é.,Tuh Nos
e MAR/I6

ESElC:i:i NO Rev

FF/8

BENDING MOMENTS IN NEW COLUMNS GC1 & GC2

at xl

at x3
atxd

atxx - FB3 190

Enter the ful_luwing: : Beam Rc'f;' . ChmDLClnr LL

RELS

Total Ultimate Load = 426

Total Ultimage Sway (x1-x2) say =
Total Ultimate Sway (x3-x4) say =

Total Ultimate Moment (x1-x2) say =
Total Ultimate Moment (x3-x4) say =

Total Load 399 .

NeDLGL)S 190
Net DL (x3-x4) = 000

B0 i

kN

kN

kN

100

0.07 |

~0.00 |

e
oo

BENDING MOMENTS INNEW COLUMNS GC3 & GC4

Enter the following: | Beam Ref, ~ Char.DL' Char LL

at x2

at x1 | FB7 6780 1340

at x4

Total Load = 8120
Total Ultimate Sway (x1-x2) say =

Total Ultimate Sway (x3-x4) say =

Total Ultimate Momeani (x1-x2) say =
Total Ultimate Moment (x3-x4) say =

NetDL(x1x2)= | 67.80
Nﬁ{ DL: {,\’,3‘.\’4) ey H 0.00

. BL20 KN
Total Ultimate Load = 116.36

kN

kN

237
.00

“ioay
. D00 ]

x 1 x2

x4

Enter Columan Height = 320 m

KN (say 2.5% of Dead Load)

kN

Max. LL(x1-x2)= = 100 kN
Max LLG3=xdy= 800 kN

kN.m
kN.m

x3

x 1 x2

x4

Column Height= 320 m

kN (say 2.3% of Dead Load)

kN

Max. LL(xI-x2)= 1340 kN
Max. LL (x3-xd} = 0,00 . kN

kN.m
kN.m

4586
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T 59 SOLENT ROAD, LONDON NW6 N ass
CALCULATION SHEET - ALTERATIONS -~ DIL _OMARAG
By S\ Checked Sheet No EF/9 éRcv
BENBING MOMENTS INNEW COLUMNS GC5 & GCo
Enter the following: - Beam Ref; ~ Char. DL. Char. LL.
atxi e ' x 1 x2
atx2 L FBl2 68.70 - 19.00 -
arx3 : x4
6870 1900 .
Total Load = 87.70 kN Enter Column Height= 320 m

Total Ultimate Load = 12658 KN

il

Total Ultimate Sway (x1-x2) say

]

Total Ultimate Sway (x3-x4) say

NeDLab - G
Net DL (x3-xd4)= 0.00 kN

Total Ultimate Moment (x1-x2) say =
Totat Ultimate Moment (x3-x4) say =

BENDING MOMENTS IN NEW COLUMN GC7

| 2035
0.00 °

240 KN (say 2.5% of Dead Load)
006

KN

Max., LL (x1-x2) =
Max. LL (x3-x4) =

1980 kN
0.06 kN

kN.m
kN.m

x3
Enter the following: |+ Beam Ref; : ~ Char. DL Char. LL:
atxl ' ‘ 5 x 1 X2
atx2 : :
atx3 - FBIO 7.10 _ x4
at x4 ~ FB9 10.20 10.80 -
| 17.30 18.30
Total Load = 3560 kN Column Height= 320 . m
Total Ultimate Load = . 53.50 kN
Total Ultimate Sway (x1-x2) say = (}GO kN (say 2.5% of Dead Load)
Total Uitimate Sway (x3-x4) say = ~ b.e1 kN
Net DL (x1-x2) = 000 kN Max. LL (x1-x2) = D00 kN
NetDLG3x)= 310 kN Ma. LL (x3-x4) = 1080 kN
Total Ultimate Moment (x1-x2) say = 000 kN.m
Total Ultimate Moment (x3-x4) say = 4,10 kN.m




MMP DESIGN

Consuiting Civil & Structural Engineers

Second Floor Lnit §
Brook Business Centre
Cowley Mill Road
Uxbridge UBS 2FX

Teb (803 735611
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CALCULATION SHEET I__'L_L_ ALTERATIONS T MARIS
: Cthaeled Saped Ny Ry
By SV ;C:.CL]\LU Shegs Ne FF/0 .Ru
BENDING MOMENTS IN NEW COLUNMN GC8
o e . . X2
Enter the following:  Beam Ref; Char. DL Char. LL:
atxl x| x2
atx2 FBI3 2460 3140
atx3 7 ; 4 X 4
74.60 37.40
Total Load = L 56.8_9_ kN Enter Column Height = 320 m
Total Ultimate Load = | 84.68 . kN

Total Ultimate Sway (x1-x2) say =
Total Ullimate Sway {x3-x4) say =

Net DL (x1-x2) = 24,60

Total Ultimate Moment (x1-x2) say =
Total Ultimate Moment {x3-x4) say =

BENDING MOMENTS IN NEW COLUMN GC9

Enter the following:

Bcam Ref:

kN

0.00

11.22

o0

__Char. DL ___'(_flm'r. LL

atxl . FBI3 3060 1 2640
atx3

at x4

oo N N Y T
Total Load = 57.00 kN

Total Ultimate Load = ' 8508 kN

Total Ultimate Sway {x1-x2) say =
Total Ultimate Sway (x3-x4) say =

Net DL (x1-x2) = ~30.60
Net DL (x3-x4) = ....200 ;

Total Ultimate Moment {x1-x2) say =
Total Ultimate Moment {x3-x4) say =

KN

KN

1.07 :
000

BRI
0.00 .

kN (say 2.5% of Dead Load)
kN

Max. LL (x1-x2) = 3140 kN

Max. LL (x3-x4) = 000 KN
kN.m
kKN.m
x3
x1 x2
x4
Column Height = 320 m

kN (say 2.3% of Dead Load)
kN

Max. LL {x]-x2) =
Max, LL (x3-x4) =

0.00 kN

KN.m
kN.m
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MMP Design Ltd “ass0 | ANL1/1 |

Software ficensad ta MMP Design Lt Part Alterations
Job Titie 58 Solent Road, NW6 Re! Erame GE1
By SM Date Mar/16 Chd
Client

Fie 4580 GF Frame tpsa  |DAeTme 14.Mar-2016 10:27

2 BUBTTEXINZK1S 4
1 3
& &
ELEMENT & NODE NUMBERS
Nodes
Node X Y Z
(m) (m) (m)

4 0.000 0.000

2 0.000 3.160

3 4,350 0.000

4 4350 3100
Elements

Emt NodeA NodeB Length PropA PropB B
(m} degrees

1 1 2 3,100 1 - 0

2 3 4 3.100 1 - 0

3 2 4 4.350 1 - 0
Section Properties

Prop Section Area lyy L J Material
{em?) {cm") {em™) {cm*)

1 UB178x102x19 24300 1.36E 3 137.000 1
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" Job No Sheet No Rev
MMP Design Ltd 4580 ANL1/2
B Software licensed to MMP Design Ltd Part Alterations
Jos Title 59 Solent Road, NW6 Ref Frame GF1
BY SM Dateatar/16 Cha
Clent File 4580 GF Frame 1.psa  {PaeTme 14.Mar-2016 10:27
Materials
Mat Name E G Density a Design
(kN/mm?®)  (kN/mm?) {kg/m®) {11K) Type
Steel 205.000 7.85E 3 12E-6 Steel
2  Concrete 10.000 24E 3 10E-6 Concrete
Supports
Node X Y Z X rY rZ
(kNfmm)}  (kN/mm)  (kN/mm}  (kNmvrad) (kNmirad) (kNm/rad)
1 Fixed Fixed -
3 Fixed Fixed -
Basic Load Cases
Type Basic Nama
Dead DL Dead Load
Live LI Live Load
Wind WL1  wind load
Self WL SW1 st
Combination L.oad Cases
Name Combination L/C Name Basic Basic 1./C Name Factor
C1 LHtirmate DL + LL DL fead Load 1.40
L Live Load 1.60
SW1 st 1.40
c2 Ultimate DL + LL + WL o Dead Load 1.20
LL1 Live Load 1.20
WL1  wind load 1.20
SW1  swt 120
Cc3 Unfactored DL+ LL DLt Dead Load 1.00
LE1 Live Load 1.00
SW1  swt 1.00
C4 Unfactored DI + LL + WL DLt Dead Load 1.00
(AN Live Load 1.00
WL1  wind load 1.00
SW1 st 1.00
c5 Unfactored DL + WL DL Dead Load 1.00
WET  wind load 1.00
SWi s.wt 1.00
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» Job No Sheel No Rev
MMP Design Ltd 4580 ANL1/3
| Software licensed to MMP Design Lid Pan Allerations
Jab Tiie 50 Solent Road, NW6 Ref Frame GF1
By SM Daleppartig Chd
Client File 4580 GF Frame 1.psa DatelTime  14.Mar-2016 10:27
Loadings
For Temp Diff loads: D= distance to neutral axis {mm}.
Lic NIE Ref Type Axis Fa Da Fz Dp
(m) (m)
L1 E 3 Distributed kMN/m Globhal Z -0.850 -0.850
LL1 E 3 Distributed kN/m Glotal Z -0.450 -0.450
WL N 2 Point kN Global X 0.300
E 1 Distributed kN/m Global X 0.600 0.600
SwWi E 1 Distributed kN/m Globat Z -0.187 -0.187
E 2 Distributed kN/m Globai Z -0.187 -0.187
E 3 Distributed kN/m Global 2 -0.187 -0.187
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" Job No Sheel No Rav
MMP Design L.td 4580 ANL1/4
| sorware ficensed to MMP Design Ltd Part Alterations
Job Tite 50 Solent Road, NW8 Rel Eeame GF1
By M Pate Mar/16
Ciien File 4580 GF Frame 1.psa  [P®¢Tm® 14-Mar-2016 10:27
2 3 1
f s — I ————— ‘
!
/ /
i %
TYPICAL DISPLACED FORM

Node Displacements

Node Lc X Y z Resultant rX ry rZ
{mm} {mm} {mm) (mm) {rad}) (rad) {rad)
1 c3a 0.000 0.000 0.000 -0.00029
C4 0.000 0.000 0.000 0.00185
C5 0.000 0.000 0.000 4.00174
2 C3 0.002 -0.022 0.022 ©.00059
C4 4.167 -0.016 4.167 0.00100
C5 4,166 -0.010 4.166 0.00082
3 C3 0.000 0.000 0.000 0.60G29
Cc4 0.000 0.000 0.000 0.00201
Cs 0.000 0.000 0.000 0.00192
4 C3 -0.002 -0.022 0.022 -0.00059
C4 4,156 -(.027 4,156 -0.00000
c5 4.157 -0.021 4.187 0.00018
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Reactions
Horizontal Vertical Moment
Node L/C FX FY FZ My Mz
(ki) {kN) (KN} (kNm) (kNm)
1 C3 0.513 3.815 -0.000
C4 -0.895 2.938 -0.000
Cs -1.150 1.959 -0.000
3 C3 -0.513 3.815 0.000
C4 -1.165 4,691 -0.00a
Ch -1.010 3.712 -0.060
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TYPICAL BENDING MOMENT DIAGRAM
Element Maximum Moments
Distances to rmaxima are given from element end A.
Major Minor
Emt NodeA Length Lc d Max My d Max Mz
{m) {m) (kNm) (m) (kNm)
t 1 3.100 C1 Max +ve 3100 2321
Max -ve 0.000 -0.000
c2 Max +ve
Max -ve 1.659 -0.890
2 3 3.100 C1 Max +ve G.060 0.600
Max -ve 31060 -2.321
c2 Max +ve 0.060 0.000
Max -ver 3.100 -4.333
3 2 4.350 C1 Max +ve 0.000 2321
Max -ve 2.175 -2.816
Cc2 Max +ve 4.350 4.333
Max -ve 1.586 -2.488
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Element Maximum Shear Forces
Distances to maxima are given from element end A.

Major Minor
Emt NodeA Length Lic d Max Fz d Max Fy
{m) {m) (kN) (m) {kN)

1 1 3.100 C1 Max +ve 0.000 0.748
Max -ve

c2 Max +va 3.100 1.038

Max -ve 0.000 -1.184
s 3 3.100 €1 Max +ve

Max -ve 0.000 -0.749
Cc2 Max +ve

e Max -ve 0.000 -1.398

£ 3 2 4,350 ci Max +ve 4350 4724

Max -ve 0.000 -4.724

c2 Max +ve 4.350 4933

Max -ve 0.000 -2.830

Element Maximum Axial Forces
Distances to maxima are given from element end A,
Emt NodeA length Lic d Max Fx
(m) {m) (kN)

1 1 3.100 1 Max +ve 0.000 5536
Max -ve

c2 Max +ve 0.000 3526
Max -ve

2 3 3.100 1 Max +ve 0.000 5536
Max -ve

c2 Max +ve 0.000 5629
Max -ve

3 2 4,350 C1 Max +ve 0.000 0.749
Max -ve

c2 Max +ve 0.000 1.398

Max -ve
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ELEMEMT & NODE NUMBERS
Nodes
Node X Y Z
{m) {m) {m)
1 0.000 0.000
2 0.000 3.100
3 4.850 0.000
4 4.650 3.100
Elements
Emt NodeA NodeB Length PropA PropB p
{m) degrees
1 1 2 3.100 1 - 0
2 3 4 3100 1 - 0
3 2 4 4650 2 . 0

Section Properties

Prop Saction Area lyy Iz J Material
{cm®) fem*) {em®) {cm*)
1 UC203x203x71 90400 762E 3 254E 3 1

2 UCZ254x254x8% 113.000 143 3 4.8BE 3 1
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Materials
Mat Name E G Density « Dasign
(&N/mm?)  (kNfmm?) (kgim®) (1K) Type
1 Stesdd 205.000 T7.85E 3 12E-6 Stesl
2 Concrete 10.000 24E 3 10E -6 Concrete
Supports
Node X Y z X rY rZ
(kNfmm)  (kN/fmm)  (kN/fm)  (kNm/rad)  (kNmfrad)  (kNm/rad)
1 Fixed Fixed -
3 Fixed Fixed -
Basic Load Cases
Type Basic Name
Dead DL1  BDeadload
Live LL1 Live Load
Wind Wt wind load
Self Wt. SW1  swt
Combination Load Cases
Name Combination L/IC Name Baslc Basic L/IC Name Factor
C1 Ultimate DL + LL DLt Dead Load 1.40
LL1 Live Load 1.60
SW1 s.wi 1.40
c2 Ultimate DL + LL + WL DL1 Dead Load 1.20
LL1 Live Load 1.20
Wit wind load 1.20
SW1  swt 1.20
Cc3 Unfactored DL + LL DL Dead Load 1.00
LL1 Live Load 1.00
SW1  swt 1.60
Cc4 Unfactored DI + LL + WL DIt Dead Load 1.00
LL1Y Live Load 1.00
Wit wind load 1.00
SW1  swi 1.00
C5 Unfactored DL + WL DL Dead Load 1.00
WLi  wind load 1.00
SW1  swt 1.00
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Loadings
For Temp Diff loads: D= distance to neutral axis {mm).
LIC  NE  Ref Type Axis Fa Da Fy Dy
{m) (m)
bl N 2 Point kN Global 2 -2.800
E 3 Paint kN Global Z -64.700 3.350
Patch kN/m Glebal 2 -15.870 0.000 -15.870 3.350
Patch kN/m Global Z -1.700 3.350 -1.700 4,850
LE1 N 2 Point kM Global Z -2.000
E 3 Point kN Global Z -14.400 3.350
Patch kN/m Giobal Z -1.650 0.000 -1.650 3.350
Patch kN/m Globat Z -0.800 3.380 -0.800 4.650
WL N 2 Point kN Glohal X -7.030
E 1 Bistributed kN/m Global X -2.040 -2.040
SW1 E 1 Distributed kN/m Global Z -0.696 -0.696
E 2 Bistributed kN/m Global Z -(1696 -0.696
E 3 Distributed kN/m Global Z -0.870 -(.870
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TYPICAL DISPLACED FORM
Node Displacements
Node L/C X Y Zz Resultant rX rY ré
(mm) {mm) {mm) {mm) (rad) {rad) {rad)
1 C3 0.000 0.000 0.000 -0.00151
C4 0.000 0.000 0.000 -0.00373
cs 0.000 0.000 8.000 -0.00343
2 c3 -1.043 -0.114 1.049 0.00201
c4 -5.853 0,125 5.854 0.00163
C5 -5.628 -0.109 5.620 0.00136
3 C3 0.000 0.000 0.000 0.00083
c4 0.000 0.000 0.000 -0.00126
c5 0.000 0.000 £.000 -0.00136
4 c3 -1.066 -0.141 1.075 -0.00269
c4 -5.865 -0.129 5.866 -0.00318
C5 -5.637 -0.107 5.638 -0.00274
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Reactions
Horizontat Vertical Moment
Node Lc FX FY FZ MY Mz
{kN) (kN) (kN) {kNm) (kNm)

1 C3 11.442 69.218 -0.000

c4 19.525 76.013 -0.000

C5 17.861 §6.287 -0.000

3 c3 -11.442 85217 0.000

c4 -6.171 18422 0.000

C5 -4 507 £5.050 0.000
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TYPICAL BENDING MOMENT DIAGRAM
Element Maximum Moments
Distances to maxima are given from elerment end A.
Major Minor
Emt NodeA Length Lic d Max My d Max Mz
{m) {m) (kNm) {m} {(kNm}
1 1 3.100 (9% Max +ve 3.106 50.601
Max -ve
c2 Max +ve 3.100 60.869
Max -ve
2 3 3.100 c1 Max +ve
Max -ve 3100 -50.681
2 Max +ve
Max -ve 3100 -22.958
3 2 4.650 C1 Max +ve 4.650 50.691
Max -ve 3.350 -99.694
Cc2 Max +ve 0.000 60.869
Max -ve 3.350 -92.498
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Element Maximum Shear Forces

Distances to maxima are given from element end A.

Major Minor
Emt NodeA Length Lic d Max Fz d Max Fy
{m) {m) (kN) {m) {kN)
1 1 3.100 C1 Max +ve 0.000 16.352
Max -ve
Cc2 Max +ve 0.000 23.429
Max -ve
2 3 3106 C1 Max +ve
Max -ve 0.000 -16.352
c2 Max +ve
P Max -ve 0.000 -7.405
| 3 2 4,650 ci Max +ve 4650 118956
Max -ve 0.000 -88.569
c2 Max +ve 4 650 91.517
Max -ve 0.000 -8§2.745
Element Maximum Axial Forces
Distances to maxima are given from element end A.
Emt NodeA lLength L.IC d Max Fx
{m} {m) {kN)
1 1 3.100 C1 Max +ve 0.000 48,850
Max -ve
c2 Max +ve 0.000 91.215
Max -ve
2 3 3100 1 Max +ve 0.000 t21.978
Max -ve
c2 Max +ve 0.000 94.106
Max -ve
- 3 2 4.880 c1 Max +ve 0.000 16.352
t Max -ve
cz Max +ve 0.000 7.405

Max -ve
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2G0T 2DNES

ELEMENT & NODE NUMBERS (Input data was modified after picture taken)

Nodes
Node X Y z
(m) {m) {m)
1 0.000 {.000
2 0.000 3.100
3 3.300 0.000
4 3.300 3.100
Elements
Emt NodeA NodeB Length PropA PropB B
(m) degrees
1 1 2 3.100 2
2 3 4 3.100 1
3 2 4 3.30G 1
Section Properties
Prop Section Area Ly fer J Material
{cm?) {cm) {cm™) {cm")
1 UC203x203x86 110.000 9.45E 3 JIM13E 3 1
2z RHS300x100x10 74800 7H1E 3 1.28E 3 1
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Materials
Mat Name E G v Density a Design
(kN/mm®)  (kN/mm®) {kg/m™) (1K) Type
1 Stesl 265.000 7.85E 3 12E-6 Steel
2  Concrete 10.000 24E 3 10E-6 Concrete
Supports
Node X Y r A rX ry rZ
(kN/mm)  (kN/fmm}  (kN/mm} (kNmfrad} (kNm/rad) (kNm/rad)
1 Fixed Fixed -
3 Fixed Fixed -

Basic Load Cases
Type Basic Nama

Dead DL1  Bead Load
Live 1L Live Load
Wind WL1  wind load
Self Wi SWt  swt

Combination Load Cases

Name Combination L/C Name Basic Basic L/IC Name Factor

Ct Ultimate DL + LL DL1  Dead Load 1.40

LL1 Live Load 1.60

SW1  swit 1.40

cz Ultmate DL + LE + WL DLt Dead Load 1.20

LLt Live Load 1.20

{ WL1  wind joad 1.20
e SW1  swt 1.20
C3 Unfactored DL + LL DL1 Dead lLoad 1.00

LET Live Load 1.00

SW1  swt 1.00

C4 Unfactored Di + LL + WL DL1  Dead Load 1.00

EL1 Live Load 1.00

WL1  wind load 1.00

SW1 st 1.60

C5 Unfactored DL + WL DL1  Dead Load 1.60

WL1  wind load 1.00

SW1 st 1.00
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Loadings
For Temp Diff foads: D= distance to neutral axis {mm).
LiIC NIE Ref Type Axis Fa Dy Fy Dg
(m) (m)
oLt N 2 Point kN Global 2 -10.200
N 4 Point kN Global Z -18.200
E 3 Distributed kN/m Global Z -8.120 -8.128
LL1 N 2 Point kN Global Z -10.800
N 4 Paint kN Global Z -5.400
E 3 Distributed kN/m Gichal Z ~12.600 ~12.600
WL1 N 2 Paint kN Global X -12.900
E 1 Distributed kN/m Global X -1.840 -1.840
S5W1 E 1 Distributed kN/m Gighal 2 -0.577 -0.577
é E 2 Distributed kN/m Global 2 -0.847 -0.847
E 3 Distributed kN/m Gilobal Z -0.847 -0.847
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TYPICAL DISPLACED FORM

Node Displacements

Node L/c X Y Z Resuftant X rY rZ
(mm) {mm) {mm) {mm} {rad} {rad) (rad}
1 C3 0.000 0.000 0.000 -0.00046
c4 0.000 0.000 0.000 -0.00380
Ca 0.000 0.000 0.000 -0.00333
2 c3 -0.258 0116 0.283 0.00068
C4 -7.181 -0.146 7.183 0.00010
cs -1.022 -0.082 7.023 -0.00029
3 Cc3 0.000 0.000 6.000 0.00022
c4 0.000 0.000 0.000 -0.00270
Cs 0.000 D.000 0.000 -0.00283
4 C3 -0.263 -0.083 0.276 -0.00070
C4 -7.174 -0.063 7.175 -0.00154

cs -1.012 -0.027 7.013 -0.00113
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Reactions
Horizontal Vertical Moment
Node LIC FX FY FZ MX My Mz
(kN) (kN) (KN) (kNm) {kNm) {kNm)
1 Cc3 3.708 58.374 -0.000
C4 13.927 73471 -0.000
Cs 11,761 41,581 -(.000
3 c3 -3.708 61.812 0.000
C4 4.877 47.014 0.000
cs £6.843 20.824 0.000
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TYPICAL BENDING MOMENT DIAGRAM
Element Maximum Moments
Distances to maxima are given from element end A,
Major Minor
Emt NodeA Length LiC d Max My d Max Mz
(m) {m) (kNm) {m) {kNm)
1 1 3.100 C1 Max +ve 3.100 17.434
Max -ve 0.000 -0.000
c2 Max +va 3.100 41.193
Max -ve 0.000 -0.000
2 3 3.100 1 Max +ve 0,000 0.000
Max -ve 3.100 -17.434
c2 Max +ve 3.100 17.388
Max -ve
3 2 3.300 C1 Max +ve 3.300 17.434
Max -ve 1.650 -27.097
c2 Max +ve 0.000 41.199
Max -ve 2.336 -28.421
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Element Maximum Shear Forces
Distances lo maxima are given from giement end A,

Major Minor
Emt Node A length Lic d Max Fz d Max Fy
{m) (m) (kN} {m) (kN)
1 1 3.100 C1 Max +ve 0.000 5.624
Max -ve
cz Max +ve 0.000 16.712
Max -ve
2 3 3.100 C1 Max +ve
Max -ve 0.000 -5.624
C2 Max +ve 0.000 5612
Max -ve
3 2 3300 i Max +ve 3.360 53.878
Max -ve 0.000 -53.978
c2 Max +ve 3,300 24.948
Max -ve 0.000 -60.460
Element Maximum Axial Forces
Distances fo maxima are given from element end A.
Emt NodeA Length Le d Max Fx
(m) (m) (kN)
1 1 3.100 c1 Max +ve 0.000 88.041
Max -ve
c2 Max +ve 0.000 87.805
Max -ve
2 3 3.100 1 Max +ve 0.000 91.774
Max -ve
Cc2 Max +ve 0.000 56.417
Max -ve
3 2 3.300 Ci Max +ve 0.000 5.624
Max -ve
c2 Max +ve
Max -ve 0.000 -5.612
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59 Splent Road Page FEC/L
London NWE Made by: 5V
Date: Mar/.6
Alterations MMP DESIGN Ref No: 4580
5831
Location: FIRST PLOOR LEVEL BEAM PRI
Timber peam to BS5268-2:2002
Simply supported
A beam sublected to
/ vertical loads
§ L
Beam span I=4.1 m
Dist. from left support to start Zau{l}=0 m
Distance from left support to end Lbu{li=4.1 m
Dead load {unfactored) Gru{l)=0.53 &N/m
Inposed load {unfactored) Qxu({l)=0.25 xN/m
Maximum span bending moment 1,681
Design shear force Fve's=l,64
|y
Bection design parameiers
W= - X d
ly.
—o—|
Design axial load (+ve compress) TFa=0 kN
Depth of section d=193 mm
Width of section =94 mm
Eff length for bending about xx Lex=4100 mm
Eff length for bending about yy Ley=4100 mm
Length of bearing 1b=50 mm
From BS5268-2 Table 18, bearing is < 75 mm from joist end.
Bearing Modification facter Ké=1.0
Strength class CZ24 to Table 8
Timpber service class adopted tmolass=3
Timber stress grades and modull adiusted as taple 1¢.
Duration of loading K3=1.25
Depth factor KT={300/d)"0.11=1.0485
Load=~sharing modification factor K&=1.1 clause 2.10.11
No notches exist at the support R5=1.0
Member: 195 mm x 94 mn
Strength class CZ4 o Table 8
Moisture service class 3
Bending stress 2.8218 N/mm2
Permissible bending §.6503 N/mm2
DESICHN Deflection 7.9858 mm
SUMMARY niting deflection 12.3 mm
Shear stress G.13421 N/mmZ2
i G.87863 N/mmZ
0.34894 N/mmZ

Nozb5

ad
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Title Alterations Ref No: 4580

MMP DESIGN

Office: 5831

Location: EXTENSICN ROOF JOISTS

Domestic floor joist

dead+imposed A——
\AAAAAAAAAAAAAAAAAAAALMAAAAALI

IT'\

hese calculations feollow
the domestic floor jolsts
example by V C Johnson in
TRADA Design Ald DAL and
BS5268-2:2002.

0.

He
HE
A-A

| B {

The following assumptions are made in these calculations:

n that the timber has a moisture content of service
class 1 or 2 (i.e. K2=1}

. the floor can adequately distribute any concentrated point
load to at least two joists.

= the centres of joists do not exceed 610 mm

u that lcad sharing of the joists can occur & ¥8 = 1.1.

Effective span of joist L=4.65 m
Centres of joists crs=300 mm
Dead load including self weight dead=1.00 kN/m2
Imposed udl load (on floor) live=0.75 kN/m<
Imposed point load (cn one joist) PL=0.9 kN

Depth of section d=195 mm

Widih of seciion b=47 mm

Bearing length 1b=50 mm

Strength class C24 to Table 8

Duraticon of loading K3=1.25

Depth factor K7=(300/d)"~0.11=1.0485
Load sharing (Clause 2Z.9) K8=1.1

From BS5268-2 Takle 18, bearing is < 75 mm from jolst end.
Bearing Modification factor Ki=1.0

Joists: 193 mm x 47 mm @ 300 mm crs
Strength class CZ4 te Table 8

DESIGHN
SUMMARY

Bending stress
Permissible bending
Beflecticn

Limiting deflection
Shear stress
Permissible shear
Bearing stress
Permissible bearing

6.2347 N/mm2
10,613 N/mm?
11.991 mm
13.95 mm
0.26146 N/mmZ2
0.97625 N/mm=2
0.67979 N/mmZ
3.3 N/mme

No252
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MMP DESIGN

n: FIRST FLOOR TEVEL BEAV FB2

Simply supported steel pean

in accordance

/77 050

pet

£=205 kN/mm?

Dead load factor gamd=1.4
Imposed lcad factor gami=1.6
Dist. from left suppor start Lau =0 m
Distance from left s nd I

1] 3ot
. O
S et
o O
[
9]
o
o

Desi gv snear force Fy=T7_.249 kN
Bending strength pom(ney)/(mhilf%{(phiLTAZ*pey)“O.B}

UNIVERSAL BEAM 178 % 102 % 1% UB Grade 8§ 275

DESIGN SUMMARY Maximum shear forc 7.249 kN
Shear capacity 140.82 kN
Max. applied moment 3.987 kNm
Moment camacﬁty 47.025 kNm
Buckling resist 22.261 kNm
Moment factor 1
Resistance (Mb 22.267 kNm
Unfactored DL 28982 mm

.19693 mm

(4

ha N

I
©h bR 24 [ ”J
I ed O
3 et ﬂ}

0

b
3

Unfactored LL

2. L
gty
ot i

-
¥

G
m
(=3
Limiting deflection 6.11001 mm
5L shear at LHE 2.915 kN
Unfactored LI shesar at LHE 1.98 kN
end shears DL shear at REE 2.815 kN
LL shear at RHE 1.88 kN
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Tage: FrC/4
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Loca

LEVEL

1

Dead lcad facior
Imposed load factor

®imum span bendi
Des ign shear force
Bending stren

L.i

UNIVERSAL BEAM
DESIGN SUMMARY

BEAM

Gffice:

B3

Simply supporied steel peam
Calculations are in accordance
with BS3950-1:2000.

Le=h 4 s

E=205 kN/mm2

gamd=1.4

gami=1.6

Lau{ly=0 m

Lhuf{l)=4.4 m

Grku{li=0.85 ki/m
Qku{i)=0.45 kN/m

4.6222 k¥m

Fy=4,202 kN

ph={pey}/ phiiT+(

=72.238 X/mmz

178 x 102 19
Maximum shear force
Shear capacity

Resistance {Vb/wgfb
Unfactored DL defln

Unfactored LL deflin
Limiting deflection
DL snear at LHE
LL shear at LHE
DL shear at RHE
LI, shear at RHE

UB Grade 8§ 275

4,202 kN
140.82 kN
4.6222 xHNm
47.025 kNm
12.353 kNm

12.353 kNm
1.4879 mm
0.78772 mm
12.2722 mm
1.87 kW
0.929 N
1.87 kN
0.98 &N

6'
ExN



Sage: DEC/S
Made DY 5

Date Mar/16
Ref No: 4580

MMP DESIGN

0
[
§

Office: 5

Location: FIRST FLCOR LEVEL BEAM FR4

Simply supportec sieel bean

Calculations are in accordance
A A with BS53950-1:2000.

152 = 152 = 23 UC
. Young's Modulus E=205 kN/mme
\
Dead load factor gamd=1.4
Imposed load factor gami=1.6

Distance from le
Dead load (unfac
Imposed ioad {un
Maximum span bending moment g.7!
Design shear force Fymgl 7}
Bending strength ph= {pey

Dist. from left supporit to si
4+ e
Lo L

fu
[
it
| e

G Lk
AN T W
&

UNIVERSAL COLUMN
¥

15 4 23 UC Grade 5 27%
DESIGHN SUMMAR Maximum sh r

ce 21.7686 kN
145,85 kN
9.7245 kNm
45,112 ¥Nm

(o))
wore 8

o]

=

@®

o]

¢t

City

Buckling resistance 37.638 kNm

Moment factor (mLT) 1

Resistance (Mb/mLT) 37.638 kNm

Unfactored DL defin 0.76598 mm

Infactored LL defln 0.13602 mm

Limiting deflecticn 5 mm

DL shear at LHEE 12.924 kN
Unfactored L1, shear at LHE 2.295 kN
end shears DI shear at RHE 12.924 ki

1.1 shear at RHE 2,295 kN

No408



Profect: 3% Solent Road Page FEC/8
London NWe Made by 5M
Date: Mar/lé
Ailrerations MMP DESIGN Rel No:r 4580
Office: 5831
Location: FIRST FLOODR LEVEL BEAM FRE
Simply supporied steel beanm
; i Calculations are in zsccordance
A A with BEL850-~1:2000,
/Y 200
| J |
Beam span =3.4 m
152 % 152 x 23 UC.
Young's Modulus E=205 kN/mmZ
Dead load facior gamd=1.4
Imposed load factor gami=1.,6
Distance from left support Le{(i)=0.6m
Dead load funfactored) Gko(l)=12.9 kN
Imposea leac (unfactored) Qko{l)y=2.3 kN
Dist. from left support to start Lau{l)=0 m
Distance from left support to end Lbu(l)=3.4 m
Dead load {unfactored) Cku{l)=0.50 kN/m&m
Imposed load {unfactored) Oku(i)=0.75 kN/m
Dist. from left support to start Law(2i=0 m
Distance from left support to end Lbu{2}=0.6 m
Dead load {unfactored) Gku{21=13.26 kN/m
Imposed load {(unfactored) Oku(2)=0 kN/m
Maximum span bending moment 14.995 kNm
Design shear force Fvy=31,289 kN
Bending strength pbx(?ey)/(o“mLT+{{phii?“Z—mey}”O.S))
161.02 N/mm2
UNIVERSAL COLUMN 152 % 152 x 23 UC Grade § 273
DESIGN SUMMARY Mawimum shear force 31.289 kN
Shear capacity 145,85 kN
Max. applied moment 14,995 kNm
Moment capacity 45,112 kNm
Buckling resistance 26,414 ¥KNm
Moment factor (mLT) 1
Resistance {(Mb/mlT) 26.414 kNm
Unfactored DL defin 3.0902 mm
Unfactored LL defln 0.88227 mm
Limiting deflection 9.4444 mm
DL shear at LHE 18,728 kN
Unfactored LL shear at LHE 3.1691 kN
nd shears DI shear at BHE 3.8285 kN
LL shear at RHE 1.6809 kN

Noi4(8



Page FrC/
Made Dy: 5M
Date Mar/lég
PRI P ER0
MMP DESIGN Ref No: 4580

Location: FIRST FLOCR VEL BEAM PBé

Dead load factor gamd=1.4
Imposed load factor gami=l.&

j—
[N
o

U3
H
w o

[

Qkof
start Lau
to end Lbu

»

ol
&J‘ E..i
£« BV T Sy o B VY

port to end Lbu

DJ
& on
[ O]
b eF e W

d lead {(unfa

{

{
o {
a {
upport to start Lau/{
o L {
De ') {
Imposed load (unfact (

[¥3]
o
il
£
]
£
i
[ i
]
D
3
£
14
[a]
i
[ISE S

i

UNIVERSAL COLUMN 254 x Z54 » 107 UC Grade 3 Z75
DESIGN SUMMARY Maximum shear force 127.11 kN
ear capacity 542.79 kN
ax. applied moment 186.51 xNm
ment capacity 392.2 kNm
ling resistan 265,56 kKNm

G
®

Moment factor (miLT) 1

Resistance {(Mb/mLT) 265.56 XhNm

Unfactored DL defln 11.706 mm
£ fln 2.7643 mm
m ien 1

7.222 mm
70.123 kN
18.089 kN
64.692 kN
14,431 kN

No4(E



Project: 59 Sclent Road Page: FIC/d
London NWE Made oy SM
Client: Date: Mar/1§
Title: Alterations MMP DESIGN Ref No: 4580
5837
Location: FIRST FPLOOR LEVEL 3TAM 737
S5imply supported steel bsanm
| | Cailguiations are in accordance
A with BS5650-1:2000.

Beam span
254 w 254 x 73 UC.
Young's Modulus

Dead load
Impesed load

[

]

stance from left support
Dead leoad [(unfaciored)
Imposed lead (unfactored)
Distance from left support
Dead load {unfactored)
Imposed load {unfactored)
Dist. from left support to
Distance from left support
Dead leoad {unfactored)

Imposed load {unfactored)
Dist. from left support to
Distance from left support
Dead load (unfactored)
Imposed load (unfactored)
Maximum span bending moment
Design shear force

Length of beam between restraints

a
Bending strength

UNIVERSAL
DESIGN

COLUMN
SUMMARY

start

o end

L=4,65 m
=205 kN/mm?
gamds=1 .4

Le(ly=0.15 m
Gko(l)y=2.9 k¥
GQko{i)=2.0 kN
Lei2y=3.35 m
Gko{2)=64.,7 kN
Qkc(2)=14.4 kN
Lau(i;=0 m
Lhu(l)}=3.35 m
Gru{i)=15.87 kN/m
Okul{li=1.65 kN/m
Lau{2)=3.35m
Ibhul(2)=4.85 m
Gku(2Y=1.7 kN/m
Qkui{2i=0.9 kN/m
147.71 kNm
Fy=116.36 kN
LT=3,3% m
pb={pey

233

it

Maximum shear force 11
Shear capacity 36
Max. applied moment 147.

]

LRSI A N e B o I 134

Moment capacity
Buckiing resistance

(oS

Moment factor [(mLT)

Reslistance {Mb/mLT) 31

Unfactored DL deflin 8
lefl 3

[TV
R

OO R LAY B R Y B e D)
FEE AN B o s « B 4

7.
L
it
I
ik

Lad =] -

B

OO 0 -3 AN W DD
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Protect: 52 Solent Road Page: FIC/S
London NWE Made by: 8M
. i Date Mar/l6
R ] . b E N S0
Alterations MMP DESIGN Ref Noi 4580
Office: 5831
Location: FIRST FLOQR 1LEVEL BEAM Fa8
imply supported steel beam
i | Calculations are in accordance
A A with BS85950-1:2000.
’7/ 000
i T ]
{ = |
Beam span L=3.8 m
=205 kN/mmd
Dead load factor gamd=1.4
Imposed lcad factor gami=1,6
Dist. from lefi support to start Lau(l}=0 m
Distance from left support to end Ibu(l)=2.8 m
Dead load {unfactored) Gku{li=1.45 kN/m
Imposed load {uniactored) Qku({l)=2.85 kN/m
Dist. from left support te start Lau{Z}=1.05m
Distance from left support to end Lbu{Z)=Z.75 m
Dead lecad (unfactored) Cku(2)=18.2 kN/m
Imposed load (unfactored} Qku{2)=0 kN/m
Maximum span bending moment 43,841 k¥Nm
Design shear force Fy=34.179 kN
Bending strength ph={pey] /(o m%l~~{{g:x'niL’i‘"L?—g::ey)"0.5))

UNIVERSAL CCLUMN
DESIGN SUMMARY

1

1
&5
[

b
iy
WL

oot

)
5
A,
(33
H

$L73.83 V/A

152 = 152 x» 37 UC Grade 8§ 275

Maximum shear force 34,179 kN
Shear capacity 213.58 kN
Max. applied moment 43.841 kNm
Moment capacity 84.97% klm
Buckling resistance 53.713 kNm
Moment factor (mLT) 1
Resistance (Mb/mlT) 53.713 kNm
Unfactored DL defln T.8821 mm
Unfactored LL deflin 1.7079% mm
Limiting deflection 10.55¢ mm
DL shear at LHE 18.225 kN
LL shear at LHE 5.415 kN
DI shear at RHE 1B.225 kN
LL shear at REE 5.415% kN
Nos(B
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2Cct: 52 Sclent Road Page: FFC/10
London NW6 Made by: 85
Client: Date: Mar/16
R RN i+ 5t £ ONe e L4580
Title: Alterations MMP DESIGN Ref No: 1580
Office: 5B3L
Location: FIRST FLOOR LEVEL BEAM FRY
Simply supported steel bDear
| E Celeouiations are in accordance
A A with B553950-1:2000
rr7 200
| T ]
l = |
Beam span L=2,3 m
152 = 152 x 23 UC.
. Young's Modulus =205 kN/mm2
i
w
Dead load factor gamd=1,4
Imposed load factor gami=1.6
Dist. from lefi support to start Lau{l)=0m
Distance from left suppori to end ibul{l)=2.3 m
Dead load [unfactored) Gku(1)=8.86 kN/m
Imposed load {unfactored) Qkuil}=9.38 kN/m
Maximum span bending moment 18.126 KkKNm
Design shear force Fv=31.524 kN
Bending strength ph=(pey}/ (phiLlT+ {{philT" 2-pey) "0.5))
=204,67 N/mm2
UNIVERSAL COLUMN 152 x 152 % 232 UC CGrade 5 275
DESIGN SUMMARY Maximum shear force 31.524 kN
Shear capacity 145.85 kN
Max. applied moment 18.126 kNm
Moment capacity 45.112 XNm
Buckling resistance 33.575 kNm
Moment factor (mLT) 1
Resistance (Mb/mLT) 33.575 kNm
Unfactored DL defln 1.2599 mm
Unfactored LL defln 1.3338 mm
Limiting deflection 6.3889 mm
DL shear at LHEE 10.189 kN
Unfactored LL shear at LHE 10.787 kN
end shears DL shear at RHE 10.189 kN
1L shear at REE 16,787 kN
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Aiterations MMP DESIGN Rei X

TS

()

ok

Pt

[Rad
r
D
oy
oo
fad

Locaticn: FIRST FLOOR LEVEL BEAV

s

152 x 152 = 23 UC.
Young's Modulus

Dead lead factor gamd=l .4
Imposed loaa factor gami=1.6
Distance from left supporit Lel{i=0.8 m
Dead load (unfactored) Gke(ly=7.1 kN
Imposed load {unfactored) Skol{iy=7.5 kN
Dist. from left support to start Zau{li=0m
Distance from left support to end Zbu{l)i=1.0 m
Dead load (unfactored) Grul{l)=1.30 kN/m
Imposed load funfactored) 1 {1)=3.75 N/m
Maximum span bending moment 584 xNm
Design shear force 21.602 kN
Bending strength {pay) / (phil T+ {{(philT Z-peyi 0.
=273.95 N/mm2

UNIVERSAL COLUMN 1
DESIGN SUMMARY Y

[

i’l!'jmuw
xm
H
job}
@ 0
*UEU
L]
]
G}O
0. b
Tt
=
Q
=
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o
I 4
=N

Moment capa i:y 45,
ling resistance L4
t factor {mi7T} 1
tance (Mb/: 44,94 kNm

.t

stanc

ctored DL L04G40

ctored I 053688 mm
d 7

i
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)
=

ot p e
oh Y
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ear at LH
Unfactored LL shear at LH 375 kN
end shears DL shear at RH . kN
LL shear at RHEE LBT5 kN
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O
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59 Sol T
London NWE& SM
Ma

MMP DESIGN

socation: FIRST TLOOR LEVEL BEAM FBLIZ

Simply supported steel beanm

Calecul re in accordance
2 aval
(SR

al
A A with BS
/

o3|

ions
850

£41 CT

Beam span =2 .25 m

203 » 203 x 46 UC.
Young's Modulu

Dead load factor gamd=

imposed igcad factor gami=1.6

i 2
Dead load {unfaci
Imposed load {un
Maxlimum span ben
Design shear £

Bending strength pbx

Distance from left support Leili=0.9 m
Dead load {unfactored) ke =70.1 kN
Imposea load {unfactored) Qkc =318.1 kN
Dist. from left support to start Lau =0 m
Distance from left support to end Lbu =2 .2
d z
-

y)/(mhiLTw{{mhim?“ﬁ—pey}AO.

NIVERSAL COLUMN 203 x 203 x 46 UC
ESIGN SUMMARY Maximum shear force

[
4
i
o)
44

Shear capacity
Max. applled moment
Momant capacity
Buckling resistance

R LI te B =

M 17.29 kNm
Unfactored DL deflin 519 mm
Unfactored LL defin 0.68927 mm
imiting deflection €.25 mm
I shear at LE 6B8.678 kN
L

2

18.%6 kN
24,658 kN
15,24 kN
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ect: 59 Splent
London NWe

Road

Alteratlions

MMP DESIGN Ret No:

Location: FIRST FLOCR LEVEL BEAM

l{M
Q
C‘w
uQ><
mi\)

<2
m oW
Q
[T~
-
(B
O
43}

]

Dead load factor

Imposed load factor
Distance from left support
Dead load [(unfactored)
Imposed leoad {unfactored
Distance from left suppo
Dead lead {unfactored)
Imposed load {unfactored)

)
rt

Dist. from left support to star
Distance from left support to e

Dead load (unfactored)
Imposed load (urnfactored)
Maximum span bending moment
Design shear force

Bending strength

UNIVERSAL COLUMN
DESTGN SUMMARY

3ot

Q.

s

FB13

Simply supported steel bear

in accordance

Lefll)=0.2 m
Gko(2)=10.2 kN
Qko(i)=10.8 kN
Le{217=3.0 m
Gko(2)=18.2 kN
Qkoi{2)=5.4 kN
Laulil=0 m
Ibu{i)=3.3 m
Gku(l)=8.12 kN/m
Oku(ly=12.6 kN/m
51.19% kNm
Fv=84.952 kN

ph= (pey} /{(philT+ ({(philT " 2-pey} ~0.5})

8.15 N/mmZ

wua mﬁd

W

i

203 w 203 x 46 UC Grade

fi-8

147]
[ta]

=N 1 I e
N

Maximum shear force 84. KN
Shear capacity 241.4 kN
Mawx, applied moment 51,187 kNm
Moment capacity 36.68 kNm
Buckling resistance B.975 kNm

Moment factor [(mLT)
Resistance (Mb/mLT)
Unfactored DL defln

5.973 kNm
L8782 mm

[ I S T S R Rt

Unfactored LIL deflin L3484 mm
Limiting deflection 9.1667 mm
DL, shear at LHE 24,634 kN
LI shear at LHE 31.426 kN
DL shear at RHE 30.562 kN
L1 shear at RHE 26.304 kN

,_
\
o]
I
(]
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Prodect: 59 Solent Road Page: [FC/L4
London NWE Made py: SM
Date: Mar/lB
Alterations Ref No 4580

MMP DESIGN

5831

Cffice:

Location: GROUND FLOOR

truction

cons

in 'simple!

4
o
%

in accordance with
"Steelworx gr

uilished by

Calculations are
nd

BEH850-1:2000
Guide to BE595

s

& Desi
o' 507

.

- ed

All beams supported by

are assu
Rased on
Necessary

—
A

med Lo pe

£,

Y
CTause £,7.7

o consider

e
[

the column
loaded.

is not
gffact

L

he

o

Factored axial compressive load
Factored BM about major axis x-x
Factored BM about minor axis y-y
Length betwsen restraints

Young's Modulus
Effective length factor
Compressive strength

DESIGN
SUMMARY

of pattern loading.

B=d .3 KN

Mx=0.6 kNm

My=0 KkNm

1=3200 mm

EﬁZGS kN/ﬁie..n?‘

e f=2
pe=pe~*py/ {phi+ phi~2-pe*py} ~0.5)

=25.351 N/mm?
ph= (pey} / (philT+
=194 ,84 N/mm2

178 » 102 x 19 UXB Grade § 275
Design strength 275 N/mm?
Compressive strength 25.351 N/mme
Buckling strength 194,64 N/mem?
Bucklino check 0.087811 <« 1

Sect
axial

ion is satisfactory for bendi

load, and overall buckling.

ndg,

Nod



2roject: 52 3olent Road Page: DFC/LE
London NW6E Mace by: 5M
o Date: Mar/le
iteration Ref No: 4R8O
Alterations MMP DESIGN Ref No: 4580

Cffice: 5B3%

' construction

- Calculations are in accordance with
{ B355950~1:2000 and '"Steelwork Design
ide To B353950' puclished by 5CI.

i
e | e 3
Lo
=t
[y}
[
i)

All besams supported by the column
- - 'S are assumed to be fully loaded.
A A }ww? Based on Clause 4.7.7 it is non

necessary to consider the effect
TON of pattern loading.

o

Factored axiel compressive load 2
Factored BM about maijor axis x-x 2
Factored BM about axis y-y My=0 kNm
Length between restraints L=32 T

i

o
out minor

203 x 203 x 46 UC.
Young's Modulus E=205 kN/mm?2

=3

Effective length £

0
a
:’3
|'O
3
®
in
s
*....1 -
<
o
in
"
4
B
o
oW

SECTION 203 » 203 x 46 UKC Grade 5 275
Design strength 275 N/mm2
SIGN Compressive strength 91.817 N/mm2
SUMMARY Buckling strength 275 N/mm2
Buckling check $.38415 < 1
Section is satisfactory for bending,
axial load, and overall buckling.

Nod52



MMP DESIGN Ref No: 458

Location: GROUND FLOOR LEVEL COLUMNS GCT & CGC8B

le' construction

v

I

3

w0
teoLn Uy g

ons are in accordance with
and 'S5HS Design Examples o

o
S UE e

i

The coiumm is part of simple constr
~uction and in accordance with 4.7.7
i necessary to consider the
pattern lcading. All beams
ed by the column are assumed
ully loaded.

i

It I1s assumed that sll elements of
- the ceolumn remain in compression.

Factored axial compressive load T=84 .7 kN
Factored BM aboult major axls x-x Mu=11.2 }
Factored BM about minor axis y-y My=0 kNm

Length betwsen restraints L=3200 mm

4

150 x 100 n B RHS - Hot finished.

Properties (cmj: A=36.8 ru=b.44 Zx=145 Sx=180 Ix=1090
S=1200 C=183 Zy=11l4 Sy=135 Iy=568 ry=3.04
Young's Mcduius E=205 kN/mm?
Effective lengih factor ef=2
Compressive strength po=pe*py/ (phi+ {(phi*2-pe*py) ~0.5)
=6%.19 N/mm<
HOT FINISHED Im accordance with EN 10210
RECTANGULAR HOLLOW SECTION 150 x 1

5
SECTION Se
o

ction is satisfactory for axial
SUMMARY load, buckling resistance and
overall buckling check.
DESIGN Axial compressive load 84.7 kN
SUMMARY Compressive resistance 254,62 &N
Moment about major axis 11.2 kNm
3ucklina resi,tance £9.5 kNm
Overeall buckling check 0.55881 « 1



3% Bolent Rosad

London NWa

Alterations

MMP DESIGN

Location: GROUND FLOOR FRAVE 2

Ly

3
2

gn moment aboutbt z-z axis

ign shear force

sign axial load
th of member

{tve comp)

.‘f\
S

major axis
Buckling about minor axis
Compressive strength

I section peam

Calcula“*oﬁs in
with B5595

Mz=89 7 kNm
Pu=13132.0 kN
4

wm{AFE e Zx (L-Ty/Tz) /{(B"2* {{D-T)
J10}*2)3170.25 =0.84569
b= (pey)/ (philT+ {{phikT"2-pey) "0.3})
=104,34 N/mm2

254 x 254 x B9 UKC Grade 5 275
Section is gatisfactory for axial,
bending, shear, and local capacity,
and overall buckiing checks.

Factored shear force 118 kN

Shear Capaczhy 426.29 kN
Factored moment 99,7 kNm
Moment capacity 323.3 kNm
uompressiva axial icad 16.4 kN
Compressive resistance 1971.6 kN
Local capacity check
Overall buckling check

o0

.31386 < 1
.350674 € 1
.42883 £ 1

Lo R e



Project: 59 Solent Road Page: FTEC/LE
London NW6 Made by: 5¥
Date Mar/ie
Trerations Refi X 4380
Alterations MMP CESIGN Ref No L1580
5831

Lcocaticn: GROUND FLOOR FRAME 2 - COLUMN SECTION

r—————~1 T I section bea
Calculations in accordance
with BE5830-1:2000
z — z o
>iti< Ail loads and moments are
factored.
FT |
|y
]
Design moment aboul z~z axis ¥z=60.9 kNm
Design shear force Fy=22.4 kN
Design axial load (+ve comp] Fe]22.0 kN
Length of member I=3.1 m
203 = 203 x 7% UC.
Young's Modulus E=203 kN/mm?2
Buckling about malior axis 1z=3100 mm
Buckling about minor axis Ly=3100 mm
Compressive strength voy=pe*py/ {phi+ (phi2-pa*py) ~0.5)
=197.92 N/mmZ
Compressive strengtl pez=pe*py/ {(phi+ (phi*Z-pe*py) ~0.5)
=240.12 N/mm?
Length between restraints LT=3.1 m
Buckling parameter um (%82 2% (1-Ty/ Tz} /(A"2% ({D-T)
/10y~2)y70.25 =0.85271
Bending strength pb={pey) / (philT+ {{philT "2-pey) "0.5) )
=218.69 N/mm2
UNIVERSAL COLUMN 203 x 203 » 71 UKC Grade § 275
SECTION Section is satisfactory for axial,
SUMMARY bending, shear, and local capacity,
end cverall buckling checks.
Factored shear force 23.4 kN
DESIGN Shear capaclty 343.12 kN
SUMMARY Factored moment 60.9 xNm
Moment capacity 211 .74 kNm
Compressive axial lo 122 kN

: ad
Compressive resistance 1789.2 kN
lLocal capacity check 0.33855 <
Overall buckling check §.3936 = 1



Profect: 592 Solent Road Fage: FEC/LS
london NWH ¥ade Dy 5™
Client Date: Mar/leé
e ' FT e e e s Wi LR
Title: Alterations MMP DESIGN Rel No: o
Office: 383%
Locatiorn: GEROUND DLOOR FRAME REAM SECTION
|y
rmmmmwmw -+ I section beam
Celcoulations in accordance
with 5950~-1:2000.
2 e — o
>t All ioads and moments are
factored.
ly
3|
Design moment about z-z axi Mz=41.2 XNm
Design shear force Tv=60.5 kN
Design axial load {+ve comp) Fe=B.6 KN
Length of nember L=3.3m
203 » 203 x 86 UC
Young's Mcodulus E=205 kN/mm2
Buckling about major axis Lz=3300 mm
Buckling aboui minor axis Ly=3300 mm
Compressive strength pey=pe*py/ (phi+ {(phitZ~pe*py) ~0.5]
=191.62 N/mm2
Compressive strength pcz=pe*py/ (phi+ (phi~Z2-pe*uy) ~0.5)
=237,22 N/mnZ
ength between restraints LT=3.3 m
Buckling parameter ={4*z 2% {1-1y/Tz)/ (A"2* ((D-T)
/iQ) 2)170.25 =0.848¢6¢6
Bend ob=(pey) / {philT+ { (philT"2-pey} 0.5}
=223.74 N/mm2
203 x 203 x 86 UKC Grade 5 275
SV Section is satis;actory for axial,
SUMMARY bending, shear, and local capacity,
and overall buckling checks.

FPactored shear force

Shear capacity
Factored moment

Moment camac1;y
Compressive axial load
Compressive resistance
Local capacity check
Overall buckling chneck

6.5 kN
448,69 kN
41.2 kNm
258.9 kNm
& kN

2107.8 &N
0.16105 =
§.18544 =
£.18113 =

Jod ok pound

e
[
s

b

[
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Troject: 59 Solent Road Sage: FFC/Z20
Zondon NWE ¥Made bpy: SM
Date: Mazr/lé
MMP DESIGN Rel Xo: 4380
Cifzcer 5833

Location: CSROUND FLOCE

]
ol

Design moment about z-z axis
Deslign sheer force

Design axial load {+ve comp)
Length of member

203 % 203 = 86 UC.
Young's Modulus

Buckling abcut major axis
Huckling about minor axis
Compressive strengih

h between restralints
ing parameter

Al losds and moments are
factored.

kN /mm?

Lz=310C mm
Ly=3100 mm
pey=pe*oy/ (phi+

=138.6 N/mm2
pez=pe*py/ (phit+ (phi®2-pe*py) ~0.5)
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