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The following information has been provided about the project & team at @he stagdiof this
design being commissioned and produced.

Drawing Number Revision | Drawing Title

Example Example Example

Example Example Example

Example Example Example

Example Example Example

Role on the Company Name 3 Contact details
project

Client Example Example
Principal Designer Example Example
Architect Example Example
Structural Engineer | Example , Example Example
(F;roig‘(c:rig)jtlor Example Example Example

Drawing Numb ision | Drawing Title
Example Example Example
Example Example Example
Example Example Example
Example Example Example
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Asmuch asthisis an internal check before calculations are issued t jeWt, it is essential
that anyone reading this design package information has s understood all the
items and information above. It must all be passed to the relgWant partjes as part of the Pre-
construction / Tendering documents.

X

Designers Hazard Assessment (Required)

Construction sequencing (where licable)

Structural justification and calculation Il elements specified

Appropriate supplier and pr prmation (where applicable)

Key survey information rele project (where applicable)

o o o o O

Detailed structural drawing [0 Detailed structural sketches

&
S
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DESIGN INFORMATION SUMMARY
The design presented herein has been developed based on a set of a deemed
reasonable within the context of the preliminary findings. It is importa note that this

initial assessment was conducted without the benefit of an intru . While these
assumptions are considered to be a sound basis for the
ailed investigations.

nderstanding that

MISSING TEXT - DUE TO BEING AN E’

The design specifies the installation of 2 152 x 152 U S355 universal column, with a total
length of 3.3 meters, plus an additional 200mm fo ing purposes. This column is to be
supported at each end by steel bearing spreaders meas 500mm in length, 1000mm in

width, and 20mm in thickness. The inclusion g 00mm bearing at both ends of the
universal column is essential for distributing tife load &ffectively across the steel spreaders,
thereby ensuring the structural integrity andistabilityfbf the system under the expected
loads.

&
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This information package has been provided to allow the safe construction roject;
this should also form part of the Health & Safety file put together by t imsical Designer
and handed over should the Clients interest change in the property, i.e. or rented. This

is in line with the Construction Design & Management Regulation

Although a summary has been provided on page 6, please ens

of the Principal Contractor on site. PF & Co Constru
assessment for these works before final constr
commences on site. This is provided in thisinform

n Ltd will'provide a designer's risk
ion drawings are issued and work

These calculations are intended to be handedfover ang
PF & Co Construction Ltd are not the Principa@iesigng

ept by any owner of the property.
s on this project.

All dimensions are to be checked on site bef radering, ifthe length is longer or a different
section size is required, please contact struction Ltd before ordering.

N
S
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DESIGNER HAZARD ASSESSMENT

Site Managers
W Workers
© Other Site Personnel
G General Public
A All

Assessed Risk Value(ARY) = Consequence (C)

Wkelihood (L)

Low Risk =1-5

Medium R{

High Risk =11-25

. Certain 5

Multi Fatality 5

\' robable 4 Fatal 4
5 3 Major Injury £
May Occur 2 3 Day Injury 2
Unlikely 1 Accident 1
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)y contra®@@er control

Client = Residual risk requiring client/ma
PF & Co Construction Ltd Risk mitigated by design.

Principle Contractor Residual risk requiring i for control

required

Miscellaneous Risk controls by other/]

The following symboal is used cn PF & Co Constructicn Ltd desig
drawings tc identity where residual hazards remain crgthe
design.

“C" CMR Designation

“1" Seqguential residual risk number in designer riskg iication C -l

&
S
%,
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Revision: | 01

Location: | Kitchen wall removal
Rev. Date | Friday, 22 March 2024

Hazard Control Earse
Reference Hazards g;?” Uncontrolled Control Measures Controlled
CHWR_ Ref. = | ARV |8 e IE ARV
S 1 Strength of concrete in Pad stones A 5] 2 10 rincipal Contractor to ensure sufficient time is 5 1 5
a d for the concrete to cure and get to
maximum strength (Use suppliers guidance} before

installing and securing the steel beams

eight isto be placed on the pad stones until
ncrete is fully cured
S 2 Working at Heights S, W 4 3 . Principle Contractor to ensure that all operatives 4 1 4
work to an approved method of works.

. Fall from Height

. Death Allworks should be carried out in accordance with the
. Fractures Working at Heights Regulation 2005
« Sprains & Strains
S 3 Construction Sequencing S Sl 2 10 Principal contractor to establish the safe sequencing of 5 1 5
steel beam installation taking into consideration
temporary propping and roof stability
S 4 Dust 3 5 B . Principal contractor to ensure they control dust at all 3 1 3
Ri | of I . . . .
smoval ot masontywalls time, using tools with extractors on where possible
and RPE atall time.
5 5 Dust S 3 = 3 1 3
Drilling and cutting timbers. . Principal contractor to ensure they control dust at
all times, using tools with extractors on and RPE
at all time.

Page 8 of 20




Design Load Assumptions
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Item Description Load
Imposed Load
Live Load Domestic 1.50kN/m?
Flat Roof Load Snow/flat roof live load 1.50kN/m?
Pitch Roof Load 45-degree pitch roof live 0.30kN/m?
Dead Load
Warm Pitched Roof
Roofing Tiles Concrete, stone #g@gr e, plain, 75mm 0.90kN/m?
gauge
Battens 25x38mm tagifalise@goftwood 0.05kN/m?
felt Breathable i negligible
Insulation Celotex CA48R +60mm =120mm | 0.04kN/m?
total
Rafters 47xX195mm e C24 at 400mm centres 0.15kN/m?
Vapour control Vap negligible
Plasterboard/skim 12.5mm im 0.15kN/m?
Services 0.25KkN/m? |
Total = 1.54kN/m?
otal — excluding Rafter s/wt. = 1.39kN/m?
Cold Flat Roof
Chippings .Smam reflective chippings 0.20kN/m?
Felt 3 Igffers felt 0.J0KN/m?
Plywood on firrings ! erior grade 22mm plywood + firrings 0.20kN/m?
Joists 1 47x195mm Grade C24 at 400mm centres 0.15kN/m?
 Insulation VCelotex XR4120,120mm thick 0.04kN/m?
Insulated 0a Celotex PL4000O, 40mm thick+12.5mm 0.10kN/m?
plasterboard
0.25kN/m?
Total = 1.04kN/m?
Total — excluding Joist s/wt. = 0.89kN/m?
22mm t&g flooring grade chipboard 0.17kN/m?
47xX195mm Grade C24 at 400mm centres 0.15kN/m?
Rockwool quilt insulation (10kg/m?3) 0.0TkN/m?2
100mm thick
12.5mm Gyproc Fireline plasterboard + 0.15kN/m?
skim
Total = 0.48kN/m?2
Total — excluding Joist s/wt. = 0.33kN/m?




The following key assumptions have been made throughout this design:

N
$
)
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Architectural Drawings are the correct dimensions.

Existing building is in sound structural condition; this i
regularly monitor and identify to PF & Co Construction
works progress.

for t contractor to
msynot the case as

Existing foundations are well constructed, angll th a no movement or
subsidence issues currently or previously.

Any changes to the layout or structure will bgf€onfirmed with PF & Co Construction
Ltd to confirm that these do not affect this

The appointed Building Control Officer nitor and confirm that the design is
constructed as set out in the docume

Temporary works are to be fully co
Hazard Assessment included within
team to ensure the tempor
Construction Ltd are happytoa if required.

he construction team, consider the

These structural calculations are based upon information provided by the client.
Should any variation between gife conditions and the information provided by the
client be identified, thase calculations will be void.

Construction wor ot
Building Control.

tarted until calculations have been approved by

SSING TEXT - EXAMPLE




Contract title: Contract Number:
EXAMPLE EXAMPLE
Part of the structure: Calculation Sheet Number:
EXAMPLE Sheet 11 of 20
e o N E LR e the iT O Drawing References: Checked By: Date: Calculation by: Date:
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STEEL BEAM ANALYSIS & DESIGN (EN1993) Q

STEEL BEAM ANALYSIS & DESIGN {EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 6 an ril 2009 and the

UK national annex
EDDS calculation version 3.0.14

Load Envelope - Combination 1
245
—

mrj, 2300 I,
& P B

Bending Moment Envel

o

2300
T

4

Shear Force Envelope

0 = =
1 \]’S

mi 3300
T

[ ol

Support conditiggs

Support Vertically restrained
Rotationally free

Su Vertically restrained

Rotationally free

plie ding
B Permanent self weight of beam x 1
Floor & Wall - Permanent full UDL 4 kN/m
FFL - Variable full UDL 6 KN/m

Roof load - Permanent full UDL 4 kN/m
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RL - Variable full UDL 3 kN/m
Load combinations
Load combination 1 Support A Pe % 1.35
i = 1.50

Support B rmanent x 1.35
Variable x 1.50

Analysis results

Maximum moment; Mmax = 33.6 K Mmin = 0 KNm
Maximum shear; Vmax = 40.8 kN; Vmin = -40.8 kN
Deflection; Bmin =0 mm
Maximum reaction at support A; Ra_min = 40.8 kN
Unfactored permanent load reaction at support A;

Unfactored variable load reaction at support A;

Maximum reaction at support B; Re_min = 40.8 kN

Unfactored permanent load reaction at support B;
Unfactored variable load reaction at support B;

Section details

Section type; x152x30 (British Steel Section Range 2022

(Bs4-1))

Steel grade; 55

EN 10025-2:2004 - Hot rolled products of uctural steels

Nominal thickness of element; t = max{ty, tw) = 9.4 mm

Nominal yield strength:; fy = 3565 N/mm?
Nominal ultimate tensile stren fu = 470 Nfmm?2
Modulus of elasticity; E =210000 N/mm?

Page 12 of 20
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Partial factors - Section 6.1
Resistance of cross-sections; v = 1.00
Resistance of members to instability; a1 = 1.00

Resistance of tensile members to fracture; a2 =1.10
Lateral restraint
Span 1 has full lateral restf@int
Effective length factors
Effective length factor in major axis; Ky = 1.000
Effective length factor in minor axis; Kz = 1.000
Effective length factor for torsion; Kira = 1.000;
Kite = 1.000;

Classification of cross sections - Section 5.5
e=1[2 m2 / f,] = 0.81

Internal compression parts subject to bending - Table 5.2 (she f 3)

Width of section: Ii B3 6 mm

g§<=72 x g Class 1
D-Tn-2x1)/2=865.6mm
Bxe<=9xg Class 1
Section is class 1

Outstand flanges - Table 5.2 (sheet 2 of 3)
Width of section;

Check shear - Section 6.2.6
Height of web; ha=h-2:xt=138.8 mm
l n =1.000
hw/tw <72 x /7
Shear buckiing resistance can be ignored

Shear area factor;

Design shear force; Ved = max(abs(Vmax), abs{Vmin)) = 40.8 kN
Shear area - cl 6.2.6(3); Av=max(A-2xbxtr+ tw+ 2xr)xtymxhyxtn)=
1156 mm?

Vc,Rd = Vp|,Rd = Ay x (fy/ \1‘[3]) /'YMU = 236.9 kN
PASS - Design shear resistance exceeds design shear force

Design shear resista

Check bending major (y-y) axis - Section 6.2.5
Design bendi m Med = max(abs(Ms1_max), abs{Ms1_min)) = 33.8 kNm
Design bending ce moment - eq 6.13; Me,ra = Mpird = Whiy x fy / 90 = 87.9 kKNm

PASS - Design bending resistance moment exceeds design bending moment

Limit| : Sim = Lst / 360 = 8.2 mm

deflection span 1; 8 = max{abs(dmayx), abs(Bmin)) = 3.786 mm

PASS - Maximum deflection does not exceed deflection limit
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MASONRY BEARING DESIGN (EN1996)
MASONRY BEARING DESIGN
In accordance with EN1996-1-1:2005 + A1:2012, incorporating Corrigenda Fe nd July

2009 and the UK National Annex.

alculation version 1.0.14

Summary table

Load Local concentration Spreader ilisation
Design Resistance Design Resist@hce
force stress
1 1.7 kN 44.0 kN 211 N/imm2 | 2.20 59 Pass
Masonry panel details
Panel length; L =800
Panel height; h=2

Panel support conditions
Top, bottom and one vertical edge supported

9

4

o

masohnry wall - Section 5.5.1.2
L <15 x ter (Wall restrained at the top and bottom and
stiffened on one vertical edge (with one free edge))

: Simply supported

p2=1.00

p3 =11+ [(p2 = h) /(3 x L)]?) = p2 = 0.52
her= pa x h =1199 mm

ducti
R on factor - eq. 5.6,

factor - eq. 5.5;

Effective height of wall - eq. 5.2;
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Wall construction details

]

Wall type; Single leaf panel

Overall wall thickness; t=100.0 mm
Effective thickness of masonry wall - Section 5.6.1.3
Effective thickness; ter=t=100.0 mm

Masonry material details

Unit type; Aggre oncrete - Group 1
Compressive strength of masonry unit; ¢ =T N/m
Height of unit; hu zg8 m

Width of unit;

Conditioning factor;

- Conditioning to the air dry condition in accord
Shape factor - Table A1;

Mean compressive strength of masonry uni k x dsr=10.07 N/mm?2

Specific weight of units; v =18 kN/m?

Mortar type; - General Purpose
Compressive strength of mortar; fm = 4.0 N/mm?
Compressive strength factor - Tbl. NA 4; l K=0.75

Ke = 1000
Ew = Ke = f« = 8727 N/mm?

Category of manufact Category Il
Class of execution cgg Class 2
w1 = 3.00

A=Lxt=0.08m?

vic = 1.35
via = 1.50
Perm UDL at top of wall; gk = 0.00 kKN/m
L at top of wall; gk = 0.00 kKN/m
ity of permanent UDL load; €qu=0mm
ity of variable UDL load; equ=0mm

erness ratio of masonry wall - Section §.6.1.4
Slenderness ratio limit; Jiim = 27

Page 15 of 20

ik = Ko fp07 x fin0-3 = 8,73 N/mm?

G
g

(A <0.1m2

fo=fic/yax (0.7+3x AJ1m2) =1.79 Nf/mm?
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Slenderness ratio; = herfter=12.0
PASS - Slenderness ratio is fess thafisienderngss limit
Concentrated Load 1 details - Beam Bearing Load

Permanent concentrated load:; Gket =12.00 kN
Variable concentrated load; Qke1 =17.00 kKN
Eccentricity of concentrated €t =0 mm
Length of concentrated load; Ler =200 mm
Width of concentrated lpad; wetr =100 mm
Height of concentrated i her = 2300 mm

rie =0mm

air =0mm

e <=t/4
PASS - Eccentricity of load is less than t/4
Ap1 = Let x wer = 20000 mm?
letn1 = L =800 mm
Aett = leim1 x t = 80000 mm?
Avatior = Min{Ap1 / Aenr, 0.45) = 0.25
Binit = Max((1 + 0.3 x @11 f het) x (1.5 - 1.1 x Aratio1), 1.0)

Bmaxt = Min(1.25 + @y / (2 « her), 1.5) = 1.25

ement factor for concentrated loads; B1 = Min(Binit1, Pmax1) = 1.23
Design value of the concentrated load; Nedet = Giet x y6 + Qket ¥ yra = 41.70 kN
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Contract title:

EXAMPLE

Contract Number:

EXAMPLE

Part of the structure:

EXAMPLE

Calculation Sheet Number:

Sheet 17 of 20

Drawing References:

SKO1

Checked By:

EXAMPLE

Date:

EXAMPLE

Calculation by:

E

Date:

EXAMPLE

Design value concentrated load resistance;

Design of spreader beam

Type of spreader;

Page 17 of 20

functions for the spreader length;

Steel spreader plate

Point load
P11 =100 mm
Lspt = 500 mm

hspt = 20 mm
Wsp1 = 100 mm
espt = 0 mm
Esp1 = 210000 N/mm?

lsp1 = 112 % Wsp1 % hsps® = 66667 mm#
ko = Ew / h = 2.49 N/mm2/mm
Ket = ko x Wsp1 = 249.00 Nfmm/mm

ot = (Ket / (4 x Espr ¢ lsp1))1* = 0.00817 mm-!

ol1 = ou x Lspt = 4.08; Medium

But = 1/2 x {(cosh{cL1) x sin{180 x aL1/m) + sinh{cL1) «

Nrdet = Bt x Apt x fa = 43.96 kN

PASS - Design resistance exceeds applie.@d load

cos(180 x als / m)) = -20.72
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Cat = 1/2 x sinh{aL1) x sin{180 x oL

Do = 14 « (cosh{cly) = sin{180 x In) - sinflloLy) <

cos(180 x «Lq /7)) =-1.63
Krilov's functions at the point load; Acp11 = coshlon = P11) x cos(

Using method of initial conditions

Initial moment of LH edge: Mg1 = 0 kNm
Initial shear of LH edge; Vo1 =0 kN
Which gives; (4 x c1? x Cat

and;

Therefore,
Initial deflection of LH edge;
Initial rotationof LH edge;

Location of maximum deflection;
Krilov's functions at the spreader length;
16.53

deft = COSh{c1 x Xdert) x COS(180 x 11 x Xdert /1) = -

Boxdert = 1/2 x (cosh{ctt = Xgen) x $iN{180 x o1 x Xqer1 f 7)
inh(out x Xdert) x COS{180 x o1 % Xgert / m)) = -12.46
Distance of point load right of loaction; Pidert = 42.4 mm

Krilov's functions at the spreader length; l Deptdent = 1/4 x (cosh{ct x piden) = sin(180 x o1 x Prdert /

) - sinh{o x Prden) x cos(180 x o x prden f m)) = 0.01
Particular integral due to load; 8'1 = Doptdent £ 043 x Nedet / (lsp1 = Esp1) = 0.038 mm
Maximum deflection; Bmax1 = Aoxdert x O01 + Boxdert x Dot f o + 8'1 = 0.847
mm

Location of maximum m t: X1 = 400 mm
Krilov's functions eal ngth; Contat = 12 x sinh{ou x X} = siN{180 x cuq x Xpt / w) = =

0.81
Dot = 14 x (cosh{o = Xm1) = sin(180 x g = X /) -
sinh(c % Xwi) x cos(180 x o x X1 /1)) = 2.84

Distance of point t of loaction; pim1 = 0 mm

Krilov's spreader length; Bopimt = 1/2 x {cosh{c x pirr) = sin{180 x o1 x piwn /)
+ sinh(e1 x pimr) x cos(180 x o1 x pavr /1)) = 0.00

Pa due to load; M4 = -Boptmt / cu1 « NEder = 0.00 KNm

Maxi oment; Medspt = (4 x 042 x Comar x So1 + 4 x ct1 x Derar x Doy x
(Ispt = Esp1) + M'y = 1.04 kKNm

ocatigff of maximum shear; Xv1 = 400 mm
K functions at the spreader length; Bexv1 = 1/2 x (cosh(cut x Xv1) = 8in(180 x o x xan I m) +

sinh(c x Xvi) « cos(180 x i x Xwi fm)) =-7.31
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Coxvt = 1/2 < sinh{ou x Xv1) = sin(1808 o x Xvigln) = -

0.81

Distance of point load right of loaction; pivi = 0mm

Krilov's functions at the spreader length; Aopivi = cosh{o x Pivi) x €O 1vi /1) =1.00
Particular integral due to load; V'1 = -Acprvt x Neger = -41.70 K

Shear at concentrated point load; Vi1 = (4 = 01% x Boavt x 301 @4 = o1 & Coorvt x Do1) % (lsp1

x BEsp1) + V4 =-20.85 KN
Maximum shear; 1)) = 20.85 kN
Maximum allowable stress under spreader;
Maximum reaction;
Design stress;

Eccentricity of concentrated load at mid-height;
Initial eccentricity - ¢1.5.5.1.1(4);
Concentrated load at mid-height as UDL;
Vertical load at mid-height;

54.92 kN/m

Design moment at mid-height; l Medt = Ok = Y16 % €gmut + Ok % Yre x €gmut + Nmet % me1 =
0.00 kNm/m

Eccentricities due to loads - e
Slenderness ratio limit for cr
Eccentricity due to creep;
Eccentricity at mid-height - eq. 6.5;

1/ 450 = 2.7 mm
Nmet = Nedet / lefm1 = 52.13 KNfm
di =@k +yxtx (h-het/2) «yis + Qe x vio + Nimet =

emt = Abs(Mea1) / Ned1 + emt = 2.7 mm
e =27

e =0.0mm

emkt = Max(em: + exs, 0.05 x 1) = 6.0 mm

Fromeq. G2; An=1-2xemn/t=0.90

Fromeq. G3; Ut = (her/ terx (1/Kg)¥2-0.083) / (0.73 - 1.17 % emkt / 1)
=047

Capacity redugii r-eq. G1; Om1 = Aqr = exp{-(us?) / 2) = 0.81

Design vertica panel - eq.8.2; Nra1 = Om1 x t x fa = 144.56 KN/m
PASS - Design value of vertical resistance exceeds applied vertical load
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