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M Marston & Grundy LLP

Consulting Engineers

Proposed works:

Construction of a new sign board as shown below.

5800-

2500

PROPOSED TBC Facing Screen

Design Solution:

The Client has requested a pad base solution the calculations and drawing for which are
appended to this report.

Advisory Note:

Should the contractor encounter poor or difficult ground conditions, ie very soft ground, high
ground water, running sands, obvious contamination, below ground services etc the
foundation solution may require adjustment. Footings should not be cast if the contractor has
any concerns on the quality of the ground.

Photographic record of the formation should be taken prior to casting.
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6300 !
| |
i i X= 25 m Total Height H 5.8
! !
- NEA onee R Site Altitude = 19 m
| |
| | Upwind distance to sea = 2.5 km
| |
j j Distance inside town = 2.5 km
| |
i | | Vb, map (Fig NA.1) 22.0 m/s
! !
* ' ' For wind calculation see pages 2-3
| |
| | ‘ | Zone A= 1.27 kN/m?
s Zone B = 0.77 kN/m?
1750 ! 2800 ! 1750
(Zones based on typical 5.8m high signboard)
Column Design:
Worst case load on end column w: 1.272 X 1.65 = 2.10 kN/m
BM= w.H%?/2 2.099 «x 58 X 2.9 = 35.3 kNm SLS 52.95 kNm ULS
Therefore adopt: 203x203x46UB (see pages 4-5)
Foundation Design:
Due to software constrains assume load is applied via two columns only.
BM @ base ofeach= 3 X 5.8 X 1.272 + 3.3 X 5.8 X 0.774 X 2.9 +
= 53.6 kNm SLS
Shear @ base of each: = 18.5kN SLS
Threrefore adopt : 1.9x6.4x0.7m deep pad base as pages 6-11

Baseplate Design:

Refer to pages 12-13 for baseplate design
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Location: Wind loads

Wind load assessment based on BS EN 1991-1-4:2005+A1:2010

The proforma utilises the simplified procedure for determining the peak
velocity pressure for all buildings where orography is not significant

and for buildings £ 50m tall where orography is significant. Where the
building height > 50m and where orography is significant the procedure

in Annex A of the NA to BS EN 1991-1-4:2005+A1:2010 will be adopted.

Chosen site is the Town; area with regular cover of vegetation or
buildings or with isolated obstacles with separations of maximum

20 obstacle heights (such as villages, suburban terrain, permanent
forest) or area in which at least 15% of the surface is covered with
buildings and their average height exceeds 15m.

Free-standing wall details

Eff.height of free-standing wall He=5.8 m
Height of wall H=5.8 m

23.2 m

11.6 m

1.74 m

He

ELEVATION ON FREE-STANDING WALL

Standard wind loads

Basic wind velocity (Fig. NA.1) Vbmap=22 m/s
Structure is not located at the crest of a hill or escarpment and the
orography is not significant.

Altitude above mean sea level Asite=19 m

Altitude factor Ca=1+0.001*Asite=1+0.001*19
=1.019

Directional factor Cdi=1

The structure is permanent or exposed to the wind for a continuous
period of more than 6 months.

Seasonal factor Cseason=1.0

Distance upwind to shoreline Dist=2.5 km

Distance inside town terrain Dit=2.5 km

Probability factor Cp=1

Town terrain with the closest distance to the sea being 2.5 km.

Basic wind velocity Vb=Cdi*Cseason*Cp*Ca*Vbmap
=1*1%1%1.019*22
=22.42 m/s

SCALE 7.52 Office 5015 Proforma 702
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Basic velocity pressure

Exposure factor

Correction factor

(Fig. NA.7)

Peak velocity pressure

(Fig. NA.8)

gb=0.613*Vb"2/1000=0.613%22.42"2/1000

=0.3081 kN/m?

Cez=LookUp=2.247
Cet=LookUp=0.799
gp=Cez*Cet*qb=2.247*%0.799*%0.3081

=0.553 kN/m?
Effective height He 5.8 m
DESIGN Altitude factor Ca 1.019
SUMMARY Direction factor Cdi 1
Seasonal factor Cseason 1
Probability factor Cp 1
Peak velocity pressure qp 0.553 kN/m?

Size factor Cs

The size factor Cs will be taken as 1.0.

Length of wall

Ratio

Solidity value

Net pressure coefficients

Lwall=6.3 m

lwHe=Lwall/He=6.3/5.8=1.086

Zeta=1

Wall return corners are not present or have been
Net pressure coefficient

Net pressure
Net pressure

Net pressure

Net pressure

coefficient

coefficient

coefficient

on

wall

Net pressure
Net pressure
Net pressure
Net pressure

on
on
on
on

wall
wall
wall
wall

zone
zone
zone
zone

zone A

zone B

zone C

zone D

o QW

CpA=TABLE 7.91
=2.3

CpB=TABLE 7.92
=1.4

CpC=TABLE 7.93
=1.2

CpD=TABLE 7.94
=1.2

Cpwin=gp*CpA=0.
Cpwin=gp*CpB=0.
Cpwin=gp*CpC=0.
Cpwin=gp*CpD=0.

ignored.
for lwHe=1.086

for lwHe=1.086
for lwHe=1.086

for lwHe=1.086

553*%2.3=1.272 kN/m?
553%1.4=0.7742 kN/m?
553*1.2=0.6636 kN/m?
553%1.2=0.6636 kN/m?

SCALE 7.52

Office 5015

Proforma 702
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national

annex

3.130

L Envelaps - Combinatian 1

TEDDS calculation version 3.0.14

i hirn

-32.883

Bending Moment Envelope

KN

18.270

Shear Force Enuelope

Support conditions
Support A

Support B

Applied loading
Beam loads

Load combinations
Load combination 1

Analysis results
Maximum moment

Vertically restrained
Rotationally restrained
Vertically free
Rotationally free

wind - Variable full UDL 2.1 kN/m

Support A

Support B

Mmax = 0 KNm

Permanent x 1.35
Variable x 1.50
Permanent x 1.35
Variable x 1.50
Permanent x 1.35
Variable x 1.50

Mmin = =53 KNm
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Maximum shear Vmax = 18.3 kN Vmin = 0 kN
Deflection Sdmax = 31 mm Smin = 0 mm
Maximum reaction at support A RA_max = 18.3 kN RA_min = 18.3 kN
Unfactored variable load reaction at support A RA_variable = 12.2 KN
Maximum reaction at support B Rs_max = 0 kN Rs_min = 0 kKN
Section details
Section type UC 203x203x46 (BS4-1) Steel grade S355
.
T v
§_ —] (7.2
P
L3 | N
4 =
¥
I.: 203 .5 ::I
Section classification Class 2

Check shear - Section 6.2.6
Design shear force Ved = 18 kN Design shear resistance Verd = 347.9 kN
PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment Med = 53 kNm Des.bending resist. moment Mc,rd = 176.6 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio LT = 0.715 Limiting slenderness ratio ALto = 0.400
ALt > Auto - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist. moment ~ Mbrd = 176.6 kKNm
PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to variable loads
Limiting deflection Siim = 32.2 mm Maximum deflection 6 =30.968 mm
PASS - Maximum deflection does not exceed deflection limit
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FOUNDATION ANALYSIS

In accordance with EN1997-1:2004 + A1:2013 incorporating corrigendum February 2009 and the UK National
Annex incorporating corrigendum No.1

Summary table

Tedds calculation version 3.3.05

Description Unit Allowable Actual Utilisation Result
Sliding kN 249.3 49.4 0.198 Pass
Base pressure kN/m2 |75 63.4 0.845 Pass
Description Unit Provided Required Utilisation Result
Reinforcement x-dir, top mm?2 3142 1749 0.557 Pass
Reinforcement x-direction mm?2 3142 1749 0.557 Pass
Reinforcement y-dir, top mm? 10367 6076 0.586 Pass
Reinforcement y-direction mm? 10367 6076 0.586 Pass
Description Unit Allowable Actual Utilisation Result
Shear x-axis kN 440 5 0.012 Pass
Shear y-axis kN 1477 38 0.026 Pass
Punching shear N/mm? |0.359 0.003 0.009 Pass
Pad foundation details

Length of foundation Lx = 6400 mm Width of foundation Ly = 1900 mm
Depth of foundation h =700 mm Depth of soil over foundation  hseil = 200 mm

Level of water

Density of concrete

hwater = 0 mm
Yconc = 25.0 kN/m

3

Density of water

ywater = 9.8 KN/m3

63.4 kMN/m?

634 kM/m

Column no.1 details
Length of column
position in x-direction
Column no.2 details
Length of column
position in x-direction
Soil properties
Density of soll
Friction angle

Ix1 = 340 mm
X1 =950 mm

Ix2 = 340 mm
X2 = 5450 mm

ysoil = 18.0 kN/m3
Sk = 20 deg

Width of column
position in y-direction

Width of column
position in y-direction

Net ultimate bearing pressure

ly1 = 400 mm
y1 =950 mm

ly2 = 400 mm
y2 =950 mm

ne =75 kN/m?2
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Foundation loads
Variable surcharge load Fasur = 5.0 kN/m? Self weight Fswt = 17.5 kN/m?

Soil weight

Column no.1 loads
Permanent axial load
Variable moment in y-dir

Column no.2 loads
Permanent axial load
Variable moment in y-dir

Fsoi = 3.6 kN/m?2

Fcz1 = 9.0 kN
May1 = -53.6 KNm

Fez2 = 9.0 kN
Moy2 = -53.6 kKNm

Bearing resistance (Section 6.5.2)

Forces on foundation
Force in y-direction

Moments on foundation
Moment in x-direction

Eccentricity of base reaction

Eccentricity in x-axis

Eccentricity of base reaction

Eccentricity in x-axis

Pad base pressure
g1 = 63.4 kN/m?
Minimum base pressure

Presumed bearing capacity

Presumed bearing capacity

Design approach 1

Fay = -38.0 kN

Max = 1073.2 kNm

ex=0mm

ex=0mm

g2= 0.0 KN/m?2
gmin = 0.0 KN/m?2

Pbearing = 75.0 kN/m?2

Variable load in y-dir

Variable load in y-dir

Force in z-direction

Moment in y-direction

Eccentricity in y-axis

Eccentricity in y-axis

gs = 63.4 kN/m?
Maximum base pressure

Foy1 = -19.0 kN
Foy2 = -19.0 kN
Fdaz = 335.4 kN

May = 184.8 KNm

ey =-399 mm

ey =-399 mm

ga = 0.0 KN/m?2
gmax = 63.4 kN/m?

PASS - Presumed bearing capacity exceeds design base pressure

Partial factors on actions - Combinationl

Partial factor set
Permanent action

Partial factors for spread foundations - Combinationl

Resistance factor set
Bearing

Forces on foundation
Force in y-direction

Moments on foundation
Moment in x-direction

Eccentricity of base reaction

Eccentricity in x-direction

Effective area of base
Effective length
Effective area

Pad base pressure
Design base pressure

Al

ye=1.35

R1

YRV = 1.00

Fay = -57.0 kN

Max = 1478.0 kKNm

ex=0mm
L'x = 6400 mm
A'=6.598 m?

faz = 70.0 KN/m?

Variable action

Sliding

Force in z-direction

Moment in y-direction

Eccentricity in y-direction

Effective width

yo =1.50
yRh =1.00
Fdaz = 461.9 kN

May = 238.1 KNm

ey = -435 mm

L'y=1031 mm
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Sliding resistance (Section 6.5.3)

Forces on foundation

Force in y-direction Fay = -57.0 kN

Sliding resistance verification (Section 6.5.3)
Horizontal force on foundation H =57.0 kN

Design approach 1

Partial factors on actions - Combination2
Partial factor set A2

Permanent action ye =1.00

Partial factors for spread foundations - Combination2
Resistance factor set R1

Bearing yrv = 1.00

Forces on foundation

Force in y-direction Fay = -49.4 kN

Moments on foundation

Moment in x-direction Max = 1131.6 KNm

Eccentricity of base reaction

Eccentricity in x-direction ex=0mm
Effective area of base

Effective length L'x = 6400 mm
Effective area A'=5.864 m?

Pad base pressure

Design base pressure faz = 60.3 kN/m?
Sliding resistance (Section 6.5.3)

Forces on foundation

Force in y-direction Fay = -49.4 kN

Sliding resistance verification (Section 6.5.3)
Horizontal force on foundation H =49.4 kN

FOUNDATION DESIGN

Force in z-direction

Sliding resistance
H/Rhda=0.161

Faz = 274.6 kN

RH.d = 354.4 kN

PASS - Foundation is not subject to failure by sliding

Variable action

Sliding

Force in z-direction

Moment in y-direction

Eccentricity in y-direction

Effective width

Force in z-direction

Sliding resistance
H/Rhd=0.198

Library item: Check sliding summary

vo=1.30
yrRh =1.00
Fdz = 353.6 kN

May = 162.0 KNm

ey = -492 mm

L'y=916 mm
Faz = 274.6 kKN
Rhd =249.3 kN

PASS - Foundation is not subject to failure by sliding

Library item: Check sliding summary

In accordance with EN1992-1-1:2004 + A1:2014 incorporating corrigenda January 2008, November 2010 and
January 2014 and the UK National Annex incorporating National Amendment No.1 and No.2

Concrete details (Table 3.1 - Strength and deformation characteristics for concrete)

C28/35
yc = 1.50
fed = 15.9 N/mm?

Concrete strength class
Partial factor for concrete
Designh compressive strength

Char.comp.cylinder strength

Maximum aggregate size

Design tensile strength, plain

Tedds calculation version 3.3.05

foc = 28 N/mm?
hagg =20 mm
fctd,pl =10 N/mm2
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Reinforcement details
Characteristic yield strength  fyk = 500 N/mm?2 Partial factor for reinforcment ys = 1.15
Design yield strength fya = 435 N/mm?2 Nominal cover to top Cnom_t = 30 mm
Nominal cover to bottom Cnom_b = 30 mm Nominal cover to side Cnom_s = 30 mm
Nominal cover to top reinforcement Crom_t = 30 mm

Shear diagram, x axis (kN)

Moment diagram, x axis (kNm)

Rectangular section in flexure (Section 6.1)
Design bending moment Med.xmax = 1.2 KNm K =0.000 K'=0.176
K'> K - No compression reinforcement is required
Tens.reinforcement required  Asxbotreq = 1749 mm?2
Tens.reinforcement provided 20 ¢ bars @ 200 c/c bottom Asx.botprov = 3142 mm?
Min.area of reinforcement As.min = 1749 mm? Max.area of reinforcement Asmax = 48640 mm?
PASS - Area of reinforcement provided is greater than area of reinforcement required

Crack control (Section 7.3)
Limiting crack width Wmax = 0.3 mm Maximum crack width wk = 0.001 mm
PASS - Maximum crack width is less than limiting crack width

Rectangular section in flexure (Section 6.1)
Design bending moment abs(Med.x.min) = 7.9 kNm K =0.000 K'=0.176
K'> K - No compression reinforcement is required
Tens.reinforcement required  Asxtop.req = 1749 mm?2
Tens.reinforcement provided 20 ¢ bars @ 200 c/c top Asx.top.prov = 3142 mm?
Min.area of reinforcement Asmin = 1749 mm? Max.area of reinforcement Asmax = 48640 mm?
PASS - Area of reinforcement provided is greater than area of reinforcement required

Crack control (Section 7.3)
Limiting crack width Wmax = 0.3 mm Maximum crack width wk = 0.004 mm
PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear (Section 6.2)
Design shear force VEedxmax = 5.5 kN Design shear resistance VRrd.c = 440 kN
PASS - Design shear resistance exceeds design shear force
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Shear diagram, y axis (kN)
T4

Moment diagram, y axis (kNm)

903

Rectangular section in flexure (Section 6.1)
Design bending moment Medy.max = 76.1 KNm K =0.001 K'=0.176
K'> K - No compression reinforcement is required
Tens.reinforcement required  Asy.botreq = 6076 mm?2
Tens.reinforcement provided 20 ¢ bars @ 200 c/c bottom Asy.botprov = 10367 mm?
Min.area of reinforcement Asmin = 6076 mm? Max.area of reinforcement Asmax = 168960 mm?
PASS - Area of reinforcement provided is greater than area of reinforcement required

Crack control (Section 7.3)
Limiting crack width Wmax = 0.3 mm Maximum crack width wk = 0.002 mm
PASS - Maximum crack width is less than limiting crack width

Rectangular section in flexure (Section 6.1)
Design bending moment abs(Med.y.min) = 60.8 KNm K =0.001 K'=0.176
K'> K - No compression reinforcement is required
Tens.reinforcement required  Asy.top.req = 6076 mm?
Tens.reinforcement provided 20 ¢ bars @ 200 c/c top Asy.top.prov = 10367 mm?
Min.area of reinforcement As.min = 6076 mm? Max.area of reinforcement Asmax = 168960 mm?
PASS - Area of reinforcement provided is greater than area of reinforcement required

Crack control (Section 7.3)
Limiting crack width Wmax = 0.3 mm Maximum crack width wk = 0.002 mm
PASS - Maximum crack width is less than limiting crack width

Rectangular section in shear (Section 6.2)
Design shear force VEedy.max = 38 KN Design shear resistance VRd.c = 1476.7 kN
PASS - Design shear resistance exceeds design shear force

Punching shear (Section 6.4)
Maximum shear resiastance  Vrdmax = 4.227 N/mm?2 Punching shear resistance VRd.c = 0.361 N/mm?

Column No.1 - Punching shear perimeter at column face

Punching shear perimeter Uo = 1480 mm Area within shear perimeter Ao =0.136 m2

Max.punching shear force Vedmax = 10.4 kN

Punching shear stress factor p =1.500 Max.punching shear stress Vedmax = 0.016 N/mm?
PASS - Maximum punching shear resistance exceeds maximum punching shear stress

Column No.1 - Punching shear perimeter at 1d from column face
Punching shear perimeter u1 = 5564 mm Area within shear perimeter A1 =2.425 m?
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Design punching shear force  Ved1 =5.2 kN
Punching shear stress factor f =1.500 Design punching shear stress ved.1 = 0.002 N/mm?

PASS - Design punching shear resistance exceeds increased design punching shear stress

Column No.1 - Punching shear perimeter at 2d from column face

Punching shear perimeter uz = 1999 mm Area within shear perimeter Az = 4,484 m?
Design punching shear force  Ved2 = 2.8 kN
Punching shear stress factor 3 = 1.500 Design punching shear stress ved.2 = 0.003 N/mm?

PASS - Design punching shear resistance exceeds design punching shear stress

Column No.2 - Punching shear perimeter at column face

Punching shear perimeter Uo = 1480 mm Area within shear perimeter Ao =0.136 m?

Max.punching shear force Ved.max = 10.4 KN

Punching shear stress factor 3 = 1.500 Max.punching shear stress Ved.max = 0.016 N/mm?
PASS - Maximum punching shear resistance exceeds maximum punching shear stress

Column No.2 - Punching shear perimeter at 1d from column face
Punching shear perimeter u1 = 5564 mm Area within shear perimeter A1=2.425 m?
Design punching shear force  Ved1=5.2 kN
Punching shear stress factor p =1.500 Design punching shear stress ved.1 = 0.002 N/mm?2
PASS - Design punching shear resistance exceeds increased design punching shear stress

Column No.2 - Punching shear perimeter at 2d from column face
Punching shear perimeter uz2 = 1999 mm Area within shear perimeter A2 =4.484 m?
Design punching shear force  Ved2 = 2.8 kN
Punching shear stress factor p =1.500 Design punching shear stress ved.2 = 0.003 N/mm?2
PASS - Design punching shear resistance exceeds design punching shear stress

Ao = e T e

IJr-.'H il ‘l [f 'rf W 205 bars @ 200 clc bottom
Q | "'5‘ Il 204 bars @ 200 cic top
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H e W el e —
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204 bars @ 200 ofc top
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WARNING Concrete edge distance for holding down bolt assumed >

See: DD CEN/TS 1992-4-2:2009 6.2.5.3

Summary of results Unity

Resistance in pure compression
Resistance moment

Flange weld

Web weld

Shear resistance

Bolts in shear

Base plate in bearing
Combined shear and tension
Anchor bolt

Overall

Printed : 05/02/2026 Sheet 13
Project  : Small File : 203 base plae
Title : Red Square Retail
Base Plate
base plate
Designed :MD Checked
525 mm.
Verdict Comment
0.00 Passed
0.95 Passed
0.72 Passed
0.07 Passed
0.05 Passed See EN 1993-1-8 6.2.2(5)
0.02 Passed
0.74 Passed
0.13 Passed
Passed

S:\01-Contracts\14979 LED 1 Red Square, Worthing\02 - Calculations\203 base plae.qj2

Quikjoint - Comprehensive Edition

Release 10.10
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