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INTRODUCTION

The following document is an exact from the main calcalution document and provides structural information on the temporary design of a
portion of masonry wall that is to remain following demolition works.

DESIGN SUMMARY

SUPERSTRUCTURE

The exisitng external masonry wall is situated adjacent the Canal towpath and supports the roof timbers of a single storey building. To
comply with Hertitage requirements it is proposed to remove all the surrounding building structure but leave the external masonry wall
‘free standing' To ensure that the wall remains stable, a steel support frame is to be installed. The steel frame will be designed to
cantilever from it's support base to resist the lateral wind forces applied to the wall.

FOUNDATIONS

A concrete base foundation has been adopted. The foundations have been designed assuming a ground bearing pressure of 100kN/m?

REGULATIONS & DESIGN GUIDANCE

- BS 6390-1:1996
+ BS 6399-2:1997
- BS 5950-1:2000
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DEAD LIVE

UNFACTORED LOADINGS
EXTERNAL WALLS
1 No. 350mm Thick Stone Block Wall 4.50 kN/m?
1No. Skins of Plaster 015 kN/m?

465 KkN/m?
INTERNAL BLOCK WALL - (SINGLE SKIN)
215mm Block 370 kN/m?
2No. Skins of Plaster 0.10 kN/m?

3.80 KkN/m?
INTERNAL PARTITION WALL
100mm Stud 0.40 kN/m?
1No. Skins of Plaster 0.20 kN/m?

0.60 kN/m?
GROUND FLOOR
150mm Thick Ground Bearing Slab 3.60 kN/m?
70mm Screed 1.25 kN/m?
Finishes 0.10 KN/m?

495 KkN/m?
UPPER FLOORS
Finishes 0.05 kN/m?
Boarding 0.10 KN/m?
0.15m Topping 270 kN/m?3
Acoustic Overlay 0.10 KN/m?
0.275m (average masonry thickness) 550 kN/m?
Fire board 0.10 KN/m?
Ceiling & Services 0.10 kN/m?

8.65 kN/m?
REPLACEMENT TIMBER FLOOR
Finishes 0.05 kN/m?
Boarding 0.25 KN/m?
Timber Joists 0.30 kN/m3
Ceiling & Services 0.10 KN/m?

. 070 KkN/m?

IMPOSED
Domestic 150 kN/m?
Roof 075 kN/m?
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GENERAL NOTES
1 NO DIMENSIONS TO BE SCALED OFF THIS DRAWING

2 THIS DRAWING TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ARCHITECTS, SPECIALIST'S AND ENGINEER'S DRAWINGS.

3 ALLDIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE
4 ALLLEVELS ARE IN METRES UNLESS NOTED OTHERWISE.

5 ANY DISCREPANCIES NOTED ON SITE ARE TO BE REPORTED TO THE.
ENGINEER IMMEDIATELY,

FOUNDATION NOTES

1 THE BASE SPECIICATION FOR FOUNDATION WORKS SHALL BE BS: 8004
BRITISH STANDARD CODE OF PRACTICE FOR FOUNDATIONS.

THE ENGINEER SHALL BE IMMEDIATELY NOTIFIED OF ANY VARIATIONS TO
THE REPORTED GROUND CONDITIONS OR WHERE VARIABLE GROUND IS
ENCOUNTERED AT FOUNDATION DEPTH,

ALL OBSTRUCTIONS, OLD FOUNDATIONS, DISSUSED SEWERS ETC SHALL
BE REMOVED FOR THE EXTENT OF THE FOUNDATION WORKS AND
BACKFILLED TO THE APPROVAL OF THE ENGINEER.

4 EXCAVATION SIDE SUPPORT AND DISPOSAL OF GROUND WATER SHALL
BE CONSIDERED UPON THE BASIS OF THE GROUND.

FOUNDATIONS DESIGNED ON THE BASIS THAT GROUND BEARING.
CAPACITY TO BE:

125KN/m?  BENEATH PAD FOUNDATIONS
60 KN/m:  BENEATHSLAB
STEELWORK NOTES

5 INTHE ABSENCE OF A PROJECT SPECIFIC SPECIFICATION THE BASE
SPECIFICATION FOR STRUCTURAL STEELWORK SHALL BE BS5950
STRUCTURAL USE OF STEELWORK IN BUILDING AND THE NATIONAL
STEELWORK SPECIFICATION PRODUCED BY THE BCSA.

STRUCTURAL STEELWORK TO BE GRADE 355 JR AND FOR HOLLOW
ECTIONS GRADE $355 J2H UNLESS N

‘CONNECTIONS, BASE PLATE AND HOLDING DOWN BOLTS TO BE
DESIGNED AND DETAILED BY THE STEELWORK CONTRACTOR

4 HOLDING DOWN BOLTS AND WASHER PLATES ARE TO BE SUPPLIED BY
THE STEELWORK CONTRACTOR UNLESS NOTED OTHERWISE

ALL PLAN DIMENSIONS ARE SHOWN TO CENTRE OF LINES OF BEAMS OF
STANCHIONS UNLESS NOTED OTHERWISE.

FOR DETAILS OF FIRE PROTECTION TO STEELWORK REFER TO
ARCHITECTS DETAILS,

7. ALLSTEELWORK BELOW GROUND LEVEL TO BE ENCASED WITH 100mm
MIN CONCRETE (VI3 AS FOR FOUNDATIONS),

DESIGN OF TEMPORARY WORKS, PROPPING AND BRACING SHALL BE THE
RESPONSIBILITY OF THE OF THE STEELWORK CONTRACTOR.

WHERE DISSIMILAR STEELS APE TO BE CONNECTED A SUITABLE
ISOLATING MATERIAL SHALL BE INCORPORATED.

ALL STEELWORK TO BE ENCASED (EITHER BURIED ENCASED IN
CONCRETE BELOW SLAB LEVEL OR WHOLLY OR PARTIAL EMBEDDED
WITHIN EXTERNAL CAVITY WAL TO BE GIVEN 2 COATS RIW. LIGUID
ASPHALTIC COMPOUND ON ALL SIDES THAT ARE TO BE ENCASED OR
EMBEDDED BY THE MANUFACTURER TO A DFT OF 150 MICRONS.

ALL STEELWORK UNLESS NOTED OTHERWISE TO SE SHOT-BLASTED TO
5A21/2 THEN RECEIVE A SHOP APPLIED ZINC PHOSPHATE PRIMER TO A
DFT OF 100 MICRONS,

ALL EXTERNAL STEELWORK TO BE GALVANISED WITH 75 MICRONS
PROTECTION.

CONTRACTOR TO ALLOW FOR SECONDARY COLD-ROLLED TRMMING
STEELWORK FOR SERVICE PENETRATIONS.

14 CONTRACTOR TO ALLOW FOR PENETRATION THROUGH STEELWORK TO
ACCOMODATE MBE EQUIPMENT ABOVE THE CEILING
Pos 180724 Details upcated RH JH
Pos 260624 Oplion 2 added RH CW
Po3 040824 Bases updated aH cw
Po2 080524 Midspan PFC added RH JH
Po1 020524 RH JH
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FOUNDATION LOAD TAKE-DOWN

Length of wall Panel
Wall thickness
Internal Wall Height

LATERAL LOAD ACTING ON WALL 1

Wind load to be supported
600 m x 078 kN/m? wk

Total load /m gk

From Tedds Analysis use:

203x203x52UC Columns

I

= 6.00

- 0.30

= 3.70

4.68

4.68

3

kN/m

kN/m
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STEEL BEAM ANALYSIS & DESIGN (BS5950)
In accordance with BS5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.08
Load Envelope - Combination 1
4.700
0.0
mm | 3700 |
A 1 B
KNm Bending Moment Envelope
-32.172 322
0.0 y
mm | 3700 |
A 1 B
KN Shear Force Envelope
0.0 Y
-17.390 174
mm | 3700 |
A 1 B
Support conditions
Support A Vertically free
Rotationally free
Support B Vertically restrained
Rotationally restrained
Applied loading
Beam loads Wind full UDL 4.7 kN/m
Load combinations
Load combination 1 Support A Dead x 1.40
Imposed x 1.60
Wind x 1.00
Dead x 1.40
Imposed x 1.60
Wind x 1.00
Support B Dead x 1.40

Imposed x 1.60
Wind x 1.00
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Analysis results
Maximum moment Mmax = 0 kNm Mmin = -32.2 KNm
Maximum shear Vmax = 0 kN Vmin = =17.4 kN
Deflection Smax = 10.2 mm Smin = 0 mm
Maximum reaction at support A Ra_max = 0 kN Ra_min = 0 kKN
Maximum reaction at support B Re_max = 17.4 kN Re_min = 17.4 kN
Unfactored wind load reaction at support B Re_wina = 17.4 kN

Section details
Section type
Steel grade

From table 9: Design strength py

Thickness of element
Design strength
Modulus of elasticity

Lateral restraint

Effective length factors

N
>

1
> |esz

2902

l€
I

—-» |5zl

Effective length factor in major axis
Effective length factor in minor axis
Effective length factor for lateral-torsional buckling Kira = 5.00

UC 203x203x52 (BS4-1)
S§355

max(T, t) =12.5 mm
py = 355 N/mm?
E = 205000 N/mm?

v

e 204.3

Span 1 has lateral restraint at supports only

Cantilever tip is free

Cantilever support is continuous with lateral and torsional restraint

Kx =1.00
Ky =1.00

Kirs =1.00

Classification of cross sections - Section 3.5

Internal compression parts - Table 11

Depth of section

Outstand flanges - Table 11
Width of section

e =V[275 N/mm2/ py] = 0.88

d=160.8 mm
d/t=23.1xe<=80x¢

b=B/2=102.2 mm

Class 1 plastic
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b/T=93xe<=10x¢ Class 2 compact

Section is class 2 compact

Shear capacity - Section 4.2.3

Design shear force Fv = max(abs(Vmax), abs(Vmin)) = 17.4 kN
d/t<70x¢g
Web does not need to be checked for shear buckling
Shear area Ay =t x D =1629 mm?
Design shear resistance Py =0.6 x py x Ay = 347 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5

Design bending moment M = max(abs(Ms1_max), abs(Ms1_min)) = 32.2 kKNm
Moment capacity low shear - cl.4.2.5.2 Mc = min(py x Sxx, 1.2 x py x Zx) = 201.4 kKNm
Effective length for lateral-torsional buckling - Section 4.3.5

Effective length for lateral torsional buckling Le = 5.0 x Ls1 = 18500 mm

Slenderness ratio A =Le/ry=357.234

Equivalent slenderness - Section 4.3.6.7

Buckling parameter u=0.848

Torsional index x =15.838

Slenderness factor v=1/[1+0.05x (A/x)4°?% = 0.441

Ratio - cl.4.3.6.9 Bw =1.000

Equivalent slenderness - cl.4.3.6.7 ALT = U x V x A x V[Bw] = 133.600

Limiting slenderness - Annex B.2.2 Mo =0.4 x (n® x E / py)>5 =30.198

ALt > ALo - Allowance should be made for lateral-torsional buckling

Bending strength - Section 4.3.6.5

Robertson constant our=17.0
Perry factor 1Lt = max(owt x (ALt - ALo) / 1000, 0) = 0.724
Euler stress pe = 72 x E / At? = 113.4 N/mm?
oLT = (py + (Lt + 1) x pe) / 2 = 275.2 N/mm?
Bending strength - Annex B.2.1 Pb = pe x Py / (¢t + (pL72 - PE x py)°5) = 86.8 N/mm?

Equivalent uniform moment factor - Section 4.3.6.6
Equivalent uniform moment factor for LTB m.t = 1.000

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mo = pb x Sxx = 49.3 KNm
Mb / mct = 49.3 kNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead, imposed and wind loads
Limiting deflection 8im = Ls1 / 360 = 10.278 mm
Maximum deflection span 1 8 = max(abs(dmax), abs(dmin)) = 10.213 mm
PASS - Maximum deflection does not exceed deflection limit
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FOUNDATION DESIGN
COLUMN FOUNDATION
Reactions from Column Design Vmax = 17.40 kN
Mmax = 32.20 kNm

From Tedds Analysis

Use 2000mm x 1500mm x 1000mm base
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PAD FOOTING ANALYSIS AND DESIGN (BS8110-1:1997)

«——————1550————»{ —»f |« 150

«——005L P

Pad footing details

Length of pad footing

Width of pad footing

Area of pad footing

Depth of pad footing

Depth of soil over pad footing
Density of concrete

Column details
Column base length
Column base width
Column eccentricity in x
Column eccentricity in y

Soil details

Density of soil

Design shear strength
Design base friction
Allowable bearing pressure

Foundation loads
Dead surcharge load
Imposed surcharge load
Pad footing self weight
Soil self weight

Total foundation load

Horizontal loading on column base
Dead horizontal load in x direction
Imposed horizontal load in x direction
Wind horizontal load in x direction
Total horizontal load in x direction

2000

L =2000 mm

B =1500 mm

A=L xB=3.000 m?
h=1000 mm

hsoil =200 mm

peonc = 23.6 kN/m?3

Ia =300 mm
ba =300 mm
epxa = 700 mm
epya = 0 mm

psoil = 20.0 kN/m3

¢’ =25.0 deg

8 =19.3 deg

Poearing = 150 kN/m?

Fesur = 0.000 kN/m?
Fasur = 0.000 kN/m?
Fswt = h x peonc = 23.600 kN/m?
Fsoil = hsoil x psoil = 4.000 kKN/m?

F=Ax (FGsur + Fasur + Fswt + Fsoil) =82.8 kN

Hoxa = 0.0 kN
Haxa = 0.0 kN
Hwxa = 17.4 KN
Hxa = 17.4 kN

«—009— > «—009— >

Tedds calculation version 2.0.07
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Dead horizontal load in y direction Hoya = 0.0 kN
Imposed horizontal load in y direction Haya = 0.0 kN
Wind horizontal load in y direction Hwya = 0.0 kN
Total horizontal load in y direction Hya = 0.0 kN

Moment on column base

Dead moment on column in x direction
Imposed moment on column in x direction
Wind moment on column in x direction
Total moment on column in x direction
Dead moment on column in y direction
Imposed moment on column in y direction
Wind moment on column in y direction
Total moment on column in y direction

Check stability against sliding
Resistance to sliding due to base friction

Passive pressure coefficient

Stability against sliding in x direction
Passive resistance of soil in x direction
Total resistance to sliding in x direction

Maxa = 0.000 kNm
Maxa = 0.000 kNm
Mwxa = 33.000 kNm
Mxa = 33.000 KNm
Maya = 0.000 kNm
Maya = 0.000 kNm
Mwya = 0.000 kNm
Mya = 0.000 kNm

Hériction = maX([PGA + (FGsur + Fswt + Fsoil) X A], 0 kN) X tan(6) =29.0 kN
Ko = (1 +sin(¢)) / (1 - sin(¢")) = 2.464

Hxpas = 0.5 x Kp x (h2 + 2 x h x hsoil) x B x psoil = 51.7 KN
Hxres = Hfriction + Hxpas = 80.7 kN

PASS - Resistance to sliding is greater than horizontal load in x direction

Check stability against overturning in x direction

Total overturning moment

Restoring moment in x direction
Foundation loading

Axial loading on column

Total restoring moment

Mxot = Mxa + Hxa x h = 50.400 kNm

xsur = A X (Fasur + Fswt + Fson) x L /2 = 82.800 kNm
Mxaxial = (PGA) X (L /2 - erA) =0.000 kKNm
Mxres = Mxsur + Mxaxial = 82.800 kNm

PASS - Overturning safety factor exceeds the minimum of 1.5 in the x direction

Calculate pad base reaction
Total base reaction

Eccentricity of base reaction in x
Eccentricity of base reaction in 'y

Check pad base reaction eccentricity

Calculate pad base pressures

Minimum base pressure
Maximum base pressure

T=F+Pa=828kN
erx = (Pa x epxa + Mxa + Hxa x h) / T = 609 mm
ety = (Pa x epya + Mya + Hya x h) / T =0 mm

abs(erx) / L + abs(ety) / B = 0.304
Base reaction acts outside of middle third of base

g1 =0.000 kN/m?

g2 = 0.000 kN/m?

Q3=2xT/[3xB x(L/2-abs(erx))] = 94.044 kN/m?
qs=2xT/[83xBx(L/2-abs(er))] = 94.044 kN/m?
Qmin = MiN(qg1, g2, g3, g4) = 0.000 kN/m?

Qmax = Max(q1, gz, g3, q4) = 94.044 kN/m?

PASS - Maximum base pressure is less than allowable bearing pressure
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0.0 kN/m* 94.0 kN/m*

0.0 kN/m®

94.0 kN/m *




E. info@hwconsultingeng.co.uk
W. www.hwconsultingengineers.com

A. Unit 2A 100 Melton Road
West Bridgeford NG2 6EP

E. info@hwconsultingeng.co.uk




