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Assumptions used in the Preparation of Calculations.

1)

2)

3)

4)

5)

6)

The calculations, based upon the information provided to us, have been
carried out wherever possible to current Eurocodes/British Standards and the
guides developed them from.

Under certain circumstances the Engineer may have deviated from the
recommendations of the Design Codes where in his opinion the
recommendations are at variance with the client’s proposed usage, and the
client can satisfy the usual criteria by alternative means. In this case the
Engineer will have clearly identified his assumptions and the reasons for
them.

Where Design Standards are not available the Engineer will have developed
his solutions using technical guides, and other standards as appropriate, or
may have worked from first principles. The Engineer will have highlighted in
his notes all non-standard sources of information so that any other parties
will be able to validate his conclusions.

In certain circumstances the Engineer may have made recommendations
about the maintenance of the structural elements where in his opinion the
guidance laid out in the Design Codes does not cover this particular area of
use.

The Engineer will have carried out the design in accordance with the
information provided to him, in drawings, photographs, and site
measurements, and if requested by the client, by his own visual inspection.

It should be noted that for modification works, unless and until the structural
fabric of the existing structure is fully exposed, the calculations should be
treated as draft, and their appropriateness must be confirmed or otherwise
by the contractor when work starts on site. Should the contractors site
discoveries indicate that these assumptions are incorrect the Engineer should
be notified immediately, and the Engineers advice on how to proceed be
obtained before work proceeds.

Site Specific Guidance
Refer to notes in hand calculations
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Project no: K02906 - STARBUCKS, Calculation no: K02906
AHOBTTILLEN Date: 31-03-2022

Prepared by: TO

GLOBAL CONSTRUCTION  ~packed by:
SOFTWARE AND SERVICES

Page no: 1

Site reference: Colliery Road Rhostyllen, Wrexham Principal Area, LL14 4EG, UK

Notes

Peak velocity pressure calculation to BS EN 1991-1-4:2005+A1:2010 and UK national annex

VelVentiv2.5 (build 216) Copyright ©® Computer and Design Services Ltd.

Peak velocity pressure - direction independent data

Description Value

OS grid reference f; 1‘?2427

Site location 53'026245:“

-3.023849 E

Fundémental basic wind 23.0 (Figure NA.1)

velocity, Vi map (M/S)

Structure height, h (m) 6.00

Seasonal factor is based on all year.

Seasonal factor, Cseason 1.00 (Table NA.2)

Probability factor, Cprgp 1.00 (NA.2.8)

Site altitude, A (m) 109

Structuﬂre orientation from 0

North ( N)
Peak velocity pressure - direction dependent data

Sector S1 s2 S3 sS4 S5 S6 s7 S8 s9 S10 s11 s12
Sector 345°- [15°- |45°- |75°- [105°- |135°- [165°- |195°- |[225°- |255°- (285°- |315°-
orientation 15° 45° 7 105° 135° 165° [195° |225° |255° |285° |315° |345°
Direction 0 30° 60" 90° 120° [150° [180° [210° (240" |[270° (300" |[330°
Peak velocity

f::f;”;e % los08 [0441 |0434 |0449 |0440 |0532 |0579 [0.694 |0.828 |0.829 |0.691 |0.569
[NA.2.17]

Directional

factor, Cgi 0.78 0.73 0.73 0.74 0.73 0.80 0.85 0.93 1.00 0.99 0.91 0.82
[Table NA.1]

Altitude factor,
C.y [NA.2.5]

Local effects
factor, K 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

[A.3(4))

Basic wind
velocity, Vy 19.9 186 18.5 18.8 18.5 20.3 21.7 23.7 255 25.1 23.1 20.8

(mis) [4.2]

Basic velocity
pressure, qp 0.242 0212 |0.211 [0.217 |0.211 |0.253 |0.288 |[0.345 |0.399 |0.387 |(0.327 (0.266

(kN/m?) [4.5]




Calculation no: K02906

Project no: K02906 - STARBUCKS,

RHOSTTYLLEN Date: 31-03-2022

Prepared by: TO Page no: 2
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SOFTWARE AND SERVICES

Checked by:

Site reference: Colliery Road Rhostyllen, Wrexham Principal Area, LL14 4EG, UK

Significant
orography
[Figure
NA.2]

No

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

Orography
factor, C,
[A.3]

1.00

1.00

1.02

1.02

1.03

1.03

1.00

1.00

1.02

1.04

1.02

1.02

Orography
correction

factor [Eq.

NA 4a]

N/A

N/A

1.012

1.016

1.019

1.021

N/A

N/A

1.012

1.027

1.014

1.014

Terrain
category

Country

Country

Country

Country

Country

Country

Country

Country

Country

Country

Country

Country

Distance
to
shoreline
(km)

23.28

31.46

166.82

203.24

283.19

140.47

146.92

111.97

70.89

70.42

46.29

26.78

Exposure
factor, C,
[Figure
NA.7]

2.09

2.08

2.01

2.01

2,01

2.01

2.01

2.01

2.03

2.03

2.05

2.09

Zone for
size factor,
C.[NA.8]

B

Peak
velocity, V,,
(m/s)

28.8

26.8

26.6

271

26.8

294

30.7

33.6

36.8

36.8

33.6

30.5

Pressure variation across compass directions

Pressure variation with height in dominant wind

direction (270°)

0.529 kNym?*

(=]
=

Stiucture height (m)
o

wn
o
o

0.5 0.75

Pressure (kN m?®)

0.25

Peak velocity pressure variation with height across all wind directions
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Project no: K02906 - STARBUCKS,
RHOSTTYLLEN

Calculation no: K02806

Date: 31-03-2022

Page no: 3

Site reference: Colliery Road Rhostyllen, Wrexham Principal Area, LL14 4EG, UK

Peak velocity pressure (kN/m?)

i s1 Is2 sz |sa |ss |[se [s7 [s8 [so [st0 |[s11 |[s12
height/Direction

0 30 60" 90’ 120° |150° |180° 210" 240" |270° [300" |330
50m 0481 0417 |0411 |o.425 |0416 |0503 [0548 |0.656 [0.784 [0.785 [0.655 [0.539
60m 0508 |0441 |0434 |0.449 0440 [0532 |0579 |0.694 [0.828 [0.829 [0.691 |0.569
Orography details in each wind direction
Sector s1 |s2 |s3 s4 S5 S6 s7 |s8 [s9 s10  |s11 |S12
Direction 0 300 |60 90’ 120° 150° 180" [210° |240 270 300° 330°
Orography , : : . : . . .

Flat Rid

bt Flat |Flat |Ridge |Ridge |Ridge |Ridge |Flat la Ridge [Ridge idge |Ridge
Upwindbase |\ |\/a l1049 [1047 [1046 |1055 [NnA |NA |1092 |1040 [1045 [104.1
altitude, A, (m)
Upwind slope |\ .\ I\/a |195 |262 [135 |68 |wA |wA |10 |[269 |154 |99
height, H, (m)
Upwind slope |\, [\/a 2500 |2500 [1500 |1000 [wA |[NA |2500 [300.0 [2250 |150.0
length, Ly (m)
Downwind
base altitude, |N/A [WA [1141 1093 [1104 [1041 |NA  [NA  |1049 [1047 1046 |1055
Ag (m)
Downwind
slope height, N/A  [N/A |91 21.6 9.4 9.9 N/A N/A 19.5 26.2 13.5 6.8
Hy (m)
Downwind
slope length, Ls| /A |N/A  [1250 |1750 [1000 [1500 |N/A |NA  |2500 [2500 [150.0 |100.0
(m)
Distance from |\ \ya |-2000 [-2000 [-1000 [-500 |WA |NWA |2500 [2000 |150.0 |100.0
crest, X (m)
Summitlengh, | Taga |50 0 50 50 NA |NA |50 0 50 50
Ls (m)
E:ec“"es"’pe' nA Ina |oos  [o10  |ooe  [o07 [wA |nA |oos  |oo09 |oo7 [007
e
Efeciie NA [NA 2500 |2500 [1500 [1000 |wA (WA [2500 [3000 [2250 [1500
length, Le (m)
Orography
location factor, | N/A N/A 0.12 0.12 0.17 0.25 N/A N/A 0.17 0.24 0.17 0.17
s




Project no: K02906 - STARBUCKS, Calculation no: K02906
RHRBHIVLLEN Date: 31-03-2022
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Page no: 4

Site reference: Colliery Road Rhostyllen, Wrexham Principal Area, LL14 4EG, UK

Orography details in dominant wind direction (270°)

Upsiope Crest Downsiope Crest  ®Downslope Base

Ridge/hill upwind of site but slope sheltered by higher ground upwind. Orography Not significant

Orography category Hill or Ridge
Upwind base altitude (m) 104.0
Upwind slope height (m) 269
Upwind slope length (m) 300.0
Downwind base altitude (m) 104.7
Downwind slope height (m) 26.2
Downwind slope length (m) 250.0
Distance from crest (m) 200.0
Summit length (m) 0.0
Effective slope 0.09
Effective length (m) 300.00




Project no: K02906 - STARBUCKS, Calculation no: K02906
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Site reference: Colliery Road Rhostyllen, Wrexham Principal Area, LL14 4EG, UK

Orography details in selected wind direction (240°)

B r=~.1:dﬁ—fﬂ=m mﬁ'«sﬂ —_——

Upslope Base Upsiope Crest Downslope Crest  ®Downslope Base

Ridge/hill upwind of site but slope sheltered by higher ground upwind. Orography Not significant

Orography category Hill or Ridge
Upwind base altitude (m) 109.2
Upwind slope height (m) 14.0
Upwind slope length (m) 250.0
Downwind base altitude (m) 104.9
Downwind slope height (m) 195
Downwind slope length (m) 250.0
Distance from crest (m) 250.0
Summit length (m) 50.0
Effective slope 0.06
Effective length (m) 250.00
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b Tedds STARBUCKS, RHOSTYLLEN, WREXHAM, LL14 4EG K02906
GCA(UK) Ltd | Cales for Start page no./Revision
Leatherline Business Centre BASE/FOUNDATION 1
FRPEAMECN b Calcs by Calcs date Checked by | Checked date Approved by | Approved date
B TO 01/04/2022 | |

FOUNDATION ANALYSIS (EN1997-1:2004)

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex

incorporating Corrigendum No.1

Pad foundation details
Length of foundation

Width of foundation
Foundation area

Depth of foundation

Depth of soil over foundation
Level of water

Density of water

Density of concrete

s g

12.9 kN/m?

Column no.1 details
Length of column
Width of column
position in x-axis
position in y-axis
Column no.2 details
Length of column
Width of column
position in x-axis
position in y-axis

Lx = 2500 mm

Ly = 2500 mm

A =Ly x Ly = 6.250 m?
h =1000 mm

hsoit = 150 mm

hwater = 0 mm

Ywater = 9.8 KN/m?

Yeone = 25.0 kKN/m?

I

¥

ol _

lk1 =300 mm
lyr = 300 mm
x1 =575 mm
y1 = 1250 mm
Iz = 300 mm
Iz = 300 mm
x2 = 1925 mm
y2 = 1250 mm

g ||||HIIHHHHH|||||||||'””'”||||||H|H|[H_H1mI g.

TEDDS calculation version 3.2.20
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Soil properties
Density of soil
Characteristic cohesion

Characteristic effective shear resistance angle

Characteristic friction angle

Foundation loads
Self weight
Soil weight

Column no.1 loads
Permanent load in z
Variable load in y
Variable moment in y

Column no.2 loads

Permanent load in z

Variable load in y

Variable moment in y

Bearing resistance (Section 6.5.2)
Forces on foundation

Force in y-axis

Force in z-axis

Moments on foundation
Moment in x-axis
Moment in y-axis

Eccentricity of base reaction
Eccentricity of base reaction in x-axis
Eccentricity of base reaction in y-axis

Pad base pressures

Minimum base pressure
Maximum base pressure

Presumed bearing capacity
Presumed bearing capacity

Design approach 1

Partial factors on actions - Combination1

Partial factor set

Permanent unfavourable action - Table A.3
Permanent favourable action - Table A.3
Variable unfavourable action - Table A.3

veoi = 18.0 KN/m?
c' = 0 kN/m?

o' = 30 deg

& = 20 deg

Fsw=hx Yeone = 25.0 kN/m?
Fsoit = hsoil x Ysoil = 2.7 kN/m?

Fez1 = 7.6 kN
Fay1 = 5.6 kN
May1 = 16.8 kNm

Feza = T.6 kKN
Faye = 5.6 kN
MQ\‘IZ =16.8 kNm

Fay = Fayt + Fayz = 11.2 kN
Faz = A x (Fswt + Fsoi) + Fez1 + Faz2 = 188.2 kN

Max = A x (Fswt + Fsoit) x Lx/ 2 + Fgz1 x X1 + Fgz2 x x2 = 235.3 kNm
May = A x (Fswt + Fsoi) x Ly /2 + Foz1 x y1 + Fezz x y2 + May1 + Fgyi x h +
Mayz + Fayz x h = 280.1 kNm

ex=Max/Foz-Lx/2=0mm
ey =May/Faz-Ly/2 =238 mm

Qi =Fazx(1-6xex/Lx-6xeylLy)/ (L x Ly) =12.9 kN/m?

Gz =Fazx (1-6xex/Lx+6xey/Ly)/ (L x Ly) = 47.3 kN/m?
Qs =Fazx (1 +6xex/L-6xeylLy)/ (L xLy)=12.9 kN/m?
Qe=Fazx(1+6xex/Li+6xe,/Ly))/ (L xLy) = 47.3 kN/m?
Qmin = MiN(q1, G2, 3, G¢) = 12.9 kN/m?

Qmax = max(q1, qz, q3, q4) = 47.3 kN/m?

Pbeanng =100.0 KkN/m?
PASS - Presumed bearing capacity exceeds design base pressure

A1

y6 =1.35
ver = 1.00
va=1.50
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Variable favourable action - Table A.3

Partial factors for spread foundations - Combination1

Resistance factor set
Bearing - Table A.5
Sliding - Table A.5

Forces on foundation
Force in y-axis

Force in z-axis

Moments on foundation
Moment in x-axis
Moment in y-axis

Eccentricity of base reaction
Eccentricity of base reaction in x-axis
Eccentricity of base reaction in y-axis

Effective area of base
Effective length
Effective width
Effective area

Pad base pressure
Design base pressure

Sliding resistance (Section 6.5.3)

Forces on foundation
Force in y-axis
Force in z-axis

Sliding resistance verification (Section 6.5.3)

Horizontal force on foundation
Sliding resistance (exp.6.3a)

Design approach 1

Partial factors on actions - Combination2

Partial factor set

Permanent unfavourable action - Table A.3

Permanent favourable action - Table A.3
Variable unfavourable action - Table A.3

Variable favourable action - Table A.3

Partial factors for spread foundations - Combination2

Resistance factor set
Bearing - Table A.5
Sliding - Table A.5

yar = 0.00

R1
yry = 1.00
yrn = 1.00

Fay = ya x (Fay1 + Fayz) = 16.8 kN
Foz = 6 x (A x (Fsw + Fsoi) + Foz1 + Fozz) = 254.1 kN

Max = y6 % (A x (Fswt + Fsoi)  Lx / 2 + Faz1 x X1 + Fezz x X2) = 317.7 KNm
Mdy:'}'GX (AX{Fsmi'Fsoﬂ}x Lyfz +FGZT x Y1 +FGz2‘><YZ)+Yo><(MQy1 +
Mayz) + (ya x (Fayt + Fayz)) x h = 384.9 kNm

Ex=de/Faz“L:!2=umm
ey=May/Faz-Ly/2=265mm

L% = Lx - 2 x ex = 2500 mm
L‘y=Ly"2 Xey=1971 mm
A'=L'% x L'y =4.927 m?

foz = Faz / A’ = 51.6 kN/m?

Fay = ya x (Fay1 + Fay) = 16.8 kN
Faz = yor x (A x (Fswm + Fsoi) + Faz1 + Fazz) = 188.2 kN

H = abs(Fay) = 16.8 kN
Ri.a = Foz x tan(dx) / & = 68.5 kN

H/Rua =0.246
PASS - Foundation is not subject to failure by sliding
Library item: Check sliding output

A2

ve = 1.00
yer = 1.00
yo=1.30
yor = 0.00

R1
TRv = 1.00
vrh = 1.00
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Forces on foundation
Force in y-axis

Force in z-axis

Moments on foundation
Moment in x-axis
Moment in y-axis

Eccentricity of base reaction

Eccentricity of base reaction in x-axis
Eccentricity of base reaction in y-axis

Effective area of base
Effective length
Effective width
Effective area

Pad base pressure
Design base pressure

Sliding resistance (Section 6.5.3)

Forces on foundation
Force in y-axis
Force in z-axis

Sliding resistance verification (Section 6.5.3)

Horizontal force on foundation
Sliding resistance (exp.6.3a)

FOUNDATION DESIGN (EN1992-1-1:2004)

Fay = va x (Fayt + Fay2) = 14.6 kN
Foz = v6 % (A x (Fsw + Fsoi) + Fozt + Fozz) = 188.2 kN

Max = y6 x (A x (Fsmt + Fsoi) x Ly / 2 + Fgz1 x X1 + Faz2 x x2) = 235.3 kNm
May = y6 x (A x (Fswt + Fsai) x Ly / 2 + Faz1 x y1 + Foz2 x y2) + ya x (Mays +
Mayz) + (va x (Fayt + Fay)) x h = 293.6 kNm

€x = Max/Faz-Ls«/2=0mm
ey=May/Faz-Ly/2=310 mm

L'y = Lx - 2 x &x = 2500 mm
Llnyy'2 x ey= 1381 mm
A'=L%xLYy=4.702 m?

foz = Faz / A’ = 40 kKN/m?

Fay = va x (Fayt + Faye) = 14.6 kN
Faz = yor x (A x (Fsw + Fsoi) + Fz1 + Fozz) = 188.2 kN

H = abs(Fay) = 14.6 kN
Rug = Faz x tan(dx) / yo = 54.8 kN

H/Rug = 0.266
PASS - Foundation is not subject to failure by sliding
Library item: Check sliding output

In accordance with EN1992-1-1:2004 incorporating Corrigendum dated January 2008 and the UK National Annex
incorporating National Amendment No.1

TEDDS calculation version 3.2.20

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

Concrete strength class

Characteristic compressive cylinder strength
Characteristic compressive cube strength
Mean value of compressive cylinder strength
Mean value of axial tensile strength

5% fractile of axial tensile strength

Secant modulus of elasticity of concrete
Partial factor for concrete (Table 2.1N)

Compressive strength coefficient (¢l.3.1.6(1))
Design compressive concrete strength (exp.3.15)

C30/37

foe = 30 N/mm?

fek.cube = 37 N/mm?

fem = fox + 8 N/mm? = 38 N/mm?

fam = 0.3 N/mm? x (fa/ 1 N/mm?)?? = 2.9 N/mm?
few0.05 = 0.7 x fetm = 2.0 N/mm?

Ecm = 22 KN/mm? x [fom/10 N/mm?]°2 = 32837 N/mm?
yc = 1.50

ttec = 0.85

fed = ctee x fox / yo = 17.0 N/mm?

Tens.strength coeff.for plain concrete (cl.12.3.1(1)) oetp = 0.80

Des.tens.strength for plain concrete (exp.12.1)

Maximum aggregate size

foap = cterpt % fewoos / yo = 1.1 N/mm?
hagg =20 mm
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Ultimate strain - Table 3.1 £cuz = 0.0035
Shortening strain - Table 3.1 £cus = 0.0035
Effective compression zone height factor »=0.80
Effective strength factor n=1.00
K:=0.40

Bending coefficient ki
Bending coefficient k2
Bending coefficient ks
Bending coefficient ks

Reinforcement details

Characteristic yield strength of reinforcement
Modulus of elasticity of reinforcement

Partial factor for reinforcing steel (Table 2.1N)
Design yield strength of reinforcement
Nominal cover to reinforcement

47

-5.5

Kz =1.00 x (0.6 + 0.0014/¢cu2) =1.00

Ka =0.40
Ka =1.00 x (0.6 + 0.0014/ecu2) = 1.00

fye = 500 N/mm?

Es = 210000 N/mm?
ys=1.15

fya = fx / ys = 435 N/mm?
Cnom = 50 mm

Shear diagram, x axis (kN)

55

4.7

Moment diagram, x axis (kNm)

0.7

-

TR s
o e R R e L e

Rectangular section in flexure (Section 6.1)

Design bending moment
Depth to tension reinforcement

Medymax = 32.5 kKNm
d=h- Crom - ¢y.bcl!’2 =940 mm
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Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement (exp.9.1N)
Maximum area of reinforcement (cl.9.2.1.1(3))

K = Meaymax / (Lx x d° x fx) = 0,000
K'=(2 x 1 x aclyc)x(1 - % x (8 - Ki)(2 x K2))x(h x (& - K1)/(2 x Kz2))
K'=0.207
K'> K - No compression reinforcement is required
z=min(0.5+ 0.5 x (1-2 x K/ (n x aee/ vc))*5, 0.95) x d = 893 mm
x=25x(d-z)=118 mm
Asybotrea = Medymax / (fya x ) = 84 mm?
12 No.20 dia.bars bottom (215 c/c)
Asy.otprov = 3770 mm?
As min = Max(0.26 x fum / fy, 0.0013) x Lx x d = 3539 mm?
Asmax = 0.04 x Lx x d = 94000 mm?

PASS - Area of reinforcement provided is greater than area of reinforcement required

Crack control (Section 7.3)

Limiting crack width

Variable load factor (EN1990 — Table A1.1)
Serviceability bending moment

Tensile stress in reinforcement

Load duration factor

Effective depth of concrete in tension
Effective area of concrete in tension
Mean value of concrete tensile strength
Reinforcement ratio

Modular ratio

Bond property coefficient

Strain distribution coefficient

Maximum crack spacing (exp.7.11)
Maximum crack width (exp.7.8)

Rectangular section in flexure (Section 6.1)
Design bending moment
Depth to tension reinforcement

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement (exp.9.1N)
Maximum area of reinforcement (c1.9.2.1.1(3))

Wmax = 0.3 mm

y2=0.3

Msis.ymax = 9.2 KNm

05 = Msisymax / (Asybotprov x Z) = 2.7 N/mm?

ki=0.4

heet = min(2.5 x (h-d), (h-x)/3,h/2)=150 mm
Acett = heer x Ly = 375000 mm?

fererr = fom = 2.9 N/mm?

Ppeff = Ae‘.‘,-'.bot.prcv | Acet = 0.010

te = Es / Ecm = 6.395

ki=0.8

k2=0.5

k3=3.4=3.4

ks = 0.425

Srmax = K3 % Cnom + K1 x K2 x Ka x dybot / pper = 508 mm
Wk = Srmax x Max([os — ke x (feret / ppenr) x(1 + cte x pp.ef)] / Es,
0.6 x 55/ Es) = 0.004 mm

PASS - Maximum crack width is less than limiting crack width
Library item: Crack width output

abs(Megy.mn) = 22.7 kNm
d = h - Cnom - dxtop = dytop / 2 = 924 mm
K = abs(Meaymin) / (Lx x d? x fex) = 0.000
K'=(2 x 1 x aeelye)x(1 = & x (8 - K1)(2 x K2))x(% x (& - K1)/(2 x Kz2))
K'=0.207
K'> K - No compression reinforcement is required
z=min(0.5+ 0.5 x (1 -2 x K/(n x ctec / y¢))°®, 0.95) x d = 878 mm
x=25x(d-z)=116 mm
Asytopreq = abs(Medymin) / (fya x Z) = 59 mm?
12 No.20 dia.bars top (215 c/c)
Asy.lop.pmv = 3770 mm?
Asmin = max(0.26 x fom / fix, 0.0013) x Lx x d = 3479 mm?
Asmax = 0.04 x Ly x d = 92400 mm?
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PASS - Area of reinforcement provided is greater than area of reinforcement required

Crack control (Section 7.3)

Limiting crack width

Variable load factor (EN1990 — Table A1.1)
Serviceability bending moment

Tensile stress in reinforcement

Load duration factor

Effective depth of concrete in tension
Effective area of concrete in tension
Mean value of concrete tensile strength
Reinforcement ratio

Modular ratio

Bond property coefficient

Strain distribution coefficient

Maximum crack spacing (exp.7.11)
Maximum crack width (exp.7.8)

Rectangular section in shear (Section 6.2)
Design shear force

Longitudinal reinforcement ratio

Design shear resistance (exp.6.2a & 6.2b)
Punching shear (Section 6.4)

Strength reduction factor (exp 6.6N)

Average depth to reinforcement
Maximum punching shear resistance (cl.6.4.5(3))

Longitudinal reinforcement ratio (cl.6.4.4(1))

Design punching shear resistance (exp.6.47)

Wmax = 0.3 mm

yz=0.3

abs(Msisy.min) = 1.9 kKNm

os = abs(Msisy.min) / (Asytop.prov x 2) = 0.6 N/mm?

ki=0.4

heer = min(2.5 x (h - d), (h-x) /3, h/2) = 190 mm

Aceff = heer x Lx = 475000 mm?

feter = fom = 2.9 N/mm?

Ppeft = Asy.lop.prov / Acer=0.008

oe = Es/ Ecm = 6.395

ki=0.8

k2=0.5

ka=3.4=34

ks = 0.425

Srmax = Ka x (Cnom + fxtop) + K1 x Kz x Ka x Oytop / pp.er = 653 mm
Wk = Semax x Max([os — ki x (feretr / poeft) x(1 + e x pp.err)] / Es,
0.6 x os / Es) = 0.001 mm

PASS - Maximum crack width is less than limiting crack width
Library item: Crack width output

abs(Vegymin) = 12 kN

Croc=0.18/yc =0.120

k = min(1 + (200 mm / d), 2) = 1.465

pi = min(Asy.ootperov / (Lx x d), 0.02) = 0,002

Vmin = 0.035 N"2/mm x k32 x f425 = 0.340 N/mm?

Vrac = max(Crac x k x (100 N2/mm* x pi x fe)'3, vmin) x Lx x d

Vrae = 785.4 kN
PASS - Design shear resistance exceeds design shear force

v =0.6 x [1-fx /250 N'mm?] = 0.528

d =931 mm

VRdmax = 0.5 x v x feg = 4.488 N/mm?

k = min(1 + V(200 mm / d), 2) = 1.463

pix = Asxborprov / (Ly x d) = 0.001

ply = Asybotprov / (Lx x d) = 0.002

pi = min(¥(pix % piy), 0.02) = 0.001

Crac=0.18/yc =0.120

Vmin = 0.035 N'2/mm x k2 x %5 = 0.339 N/mm?

Vrac = max(Crac x k x (100 N2/mm* x p; x fe)"?, vmin) = 0.339 N/mm?

Design punching shear resistance at 1d (exp. 6.50) Vrac1 = (2 x d / d) x Vrac = 0.679 N/mm?

Column No.1 - Punching shear perimeter at column face

Punching shear perimeter
Area within punching shear perimeter

uo = 1200 mm
Ao = 0.090 m?
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Maximum punching shear force

VEdmax = 8.9 kKN

Punching shear stress factor (fig 6.21N) =1.500

Maximum punching shear stress (exp 6.38)

Vegmax = P x Vedamax / (Uo x d) = 0.012 N/mm?

PASS - Maximum punching shear resistance exceeds maximum punching shear stress

Column No.2 - Punching shear perimeter at column face

Punching shear perimeter uo = 1200 mm
Area within punching shear perimeter Ao = 0.090 m?
Maximum punching shear force Vegmax = 8.9 kKN
Punching shear stress factor (fig 6.21N) B =1.500

Maximum punching shear stress (exp 6.38)

Ved.max = 3 x Veamax / (Uo x d) = 0.012 N/mm?

PASS - Maximum punching shear resistance exceeds maximum punching shear stress

il ~

o

a

e Al . amdl 12 o 70 o b boflom (215 cic)
_I | F 12 4020 o bars g (215 216

% I.'Q

(
B

e -
e

10 No 18 dea bars baftor (385 e/
10 Ne: 1 dia hars Jop (365 ol )




Project: STARBUCKS, RHOSTYLLEN
Project no: K023906
Author: TO

Project data

Project name STARBUCKS, RHOSTYLLEN
Project number K02906
Author TO
Description BASE PLATE AND FIXING
Date 4/1/2022
Design code EN
Material
Steel S 355, S 275
Concrete C25/30, C30/37

StatiCa*

& ORtamAres

Caicuinte yeaterday

1/10



Project: STARBUCKS, RHOSTYLLEN
- L]

Project no: K02306 EE StatiCa
Author: To Caicuinte pexterday's sstmaies
Project item STARBUCKS, RHOSTYLLEN
Design

Name STARBUCKS, RHOSTYLLEN

Description BASE PLATE AND FIXING

Analysis Stress, strain/ simplified loading
Beams and columns

p - Direction y-Pitch a-Rotation Offsetex Offsetey Offsetez

Name Cross-section ] Il ] (mm) [mm] (mm] Forces in
COoL 1- SHS180/180/16.0 0.0 -90.0 0.0 0 0 0 Node

2/10



Project: STARBUCKS, RHOSTYLLEN

Project no: K02906
Author: TO
Cross-sections
Name

1- SHS180/180/16.0

Anchors
Name Bolt assembly

M20 8.8 M20 8.8

Load effects (equilibrium not required)

Name Member [k':I] [m]

LE1 CcoL -7.6 5.6

Foundation block

CB1

Dimensions

Depth

Anchor

Anchoring length
Shear force transfer
Mortar joint

Material
S 355

Diameter

fu

[mm] [MPa]

20

Vz Mx
[kN] [kNm]

0.0

Value

2500 x 1450
1000

M20 8.8
450
Anchors

25

800.0

0.0

[[=]=]=] StatiCa*
Cwlcuinie ﬂllm‘f'ﬂ et ymatan
Gross area
[mm?]
314
My Mz
[kNm] [kNm]
0.0 16.8
Unit
mm
mm
mm
mm
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Project: STARBUCKS, RHOSTYLLEN
Project no: K02906
Author: TO
Check
Summary
Name
Analysis 100.0%
Plates 0.0<5.0%
Anchors 32.9 < 100%
Welds 52.5 < 100%
Concrete block 15.8 < 100%
Buckling Not calculated
Plates
z Thickness
Name Material v
CcOoL S 355
BP1 S 275
Design data
Material
S 355
S275
Symbol explanation
Ep Strain
OEd Eq. stress
OCgq Contact stress
fy Yield strength
Elim Limit of plastic strain

Value
Ogd
Loads (MPa]
16.0 LE1 104.4
20.0 LE1 170.3
fy
[MPa]
355.0
275.0

[[#][=]-] StatiCa®
Status
oK
oK
OK
oK
oK
[f,Z'] [‘::IE:] Status
0.0 00 OK
0.0 0.0 OK
Ejlim
[%]
5.0
5.0

4/10



Project: STARBUCKS, RHOSTYLLEN i
% /7= StatiCa’

Project no: K02906
Cwlcuinte pestecday s estimates
Author: TO

Overall check, LE1
-7.6
[%]

’ 150%

|
C100%
: {(5.00)

.// :

( ‘

|

Strain check, LE1
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Project:
Project no:
Author:

K

STARBUCKS, RHOSTYLLEN
K02906

TO

Equivalent stress, LE1

Anchors

Shape

Design data

Grade

M20 8.8 -1

Item

A5
AB
A7
A8

Loads

LE1
LE1
LE]
LE1

Ngg
[kN]

0.0
36.5
0.0
36.5

7.6

VEd Ngdc
[kN]  [kN]

1.3 -
1.5 269.6
1.3 -
1.5 269.6

NRd.p
[kN]

1210.7
1210.7
1210.7

1210.7

NRd,cb
[kN]

VRd.s
[kN]

18.5
12.4
18.5

124

NRd.s
[kN]

VRd.c
[kN]

106.8

106.8

355.0

325
300
275
250
225
200
175
150
125
100

75

50

25

0.0

VRd,cp
[kN]

757.4
757.4
757.4

757.4

[[#]=]-] StatiCa*

Cwicuinte yestertday s sstmates

[MPa]

Uty
[%]

0.0
32.9
0.0

32.9

Utg
(%]

7.3
124
7.3

124

Utis
[%]

1.2
14.2
1.2

14.2

111.1
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Project: STARBUCKS, RHOSTYLLEN

Project no: K02906 StatiCa*®

Author: TO fres rm—
Symbol explanation

NEeqd Tension force

VEd Resultant of shear forces Vy, Vz in bolt

NRrd.c Design resistance in case of concrete cone failure under tension load - EN1992-4 - CI. 7.2.1.4

NRd,p Design resistance in case of pull-out failure - EN1992-4 - Cl. 7.2.1.5

NRd cb Design resistance in case of concrete blow-out failure - EN1992-4 - CI. 7.2.1.8

VRd,s Design shear resistance in case of steel failure - EN1992-4 - C1.7.2.2.3.2

VRd.c Design resistance in case of concrete cone failure under shear load - EN1992-4 - CI. 7.2.2.5

VRd.cp Design resistance in case of concrete pryout failure - EN1992-4 - Cl. 7.2.2.4

Uty Utilization in tension

Utg Utilization in shear

Utys Utilization in tension and shear

NRd s Design tensile resistance of a fastener in case of steel failure - EN1992-4 - Cl. 7.2.1.3
Welds (Plastic redistribution)

tem Edge UM TR Loads RS wPa (MPa MFal o R:E e

BP1 COoL 410.0 599 LE1 1886 0.0 162.5 13.7 -635 525 17.7 OK

Design data
Bw Ow,Rd 090
- [MPa] [MPa]

S 275 0.85 404.7 309.6
Symbol explanation

£p| Strain

Ow.Ed Equivalent stress

Ow.Rd Equivalent stress resistance

o Perpendicular stress

]| Shear stress parallel to weld axis

.38 Shear stress perpendicular to weld axis

090 Perpendicular stress resistance - 0.9*fu/lyM2

Bw Corelation factor EN 1993-1-8 tab. 4.1

ut Utilization

Utc Weld capacity utilization
Concrete block

A
Item Loads [mcm] [m:nf;] lMoP ” ['3 {I's:"l:l‘;a] [E*fl Status
CB1 LE1 30 13044 6.3 3.00 40.2 156.8 OK
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Project: STARBUCKS, RHOSTYLLEN 3
[/#]=F-] StatiCa"

Project no: K02906

Author: T0 e 1
Symbol explanation

c Bearing width

Aat Effective area

o Average stress in concrete

K Concentration factor

Fid The ultimate bearing strength of the concrete block

Ut Utilization
Buckling

Buckling analysis was not calculated.

Bill of material

Manufacturing operations

Name 1::‘:_; Shape Nr. ";:I:‘? L;:'gnt;n Bolts Nr.
4
BP1 P20.0x300.0-300.0 (S 275) 1 Fillet: a=10.0 598.8 M20 8.8 &
R
Welds
Type Material Throat[ ::]kness l.algn :.iaze LFr:rgnT
Fillet S 275 10.0 14.1 598.8
Anchors
Name l“[::rgah Dm[ln::nﬂ]gth Count
M20 8.8 495 450 4
Drawing
BP1
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Project: STARBUCKS, RHOSTYLLEN — R
Project no: K02906 (%[ =/~ StatiCa
Author: TO RESSRES SIS
P20.0x300-300 (S 275)
- @'-‘»ﬁ
L}
— | © i
/ .
4 /
2 7
rr?/
. @ @
%}
- 230 s
= - 300 b
Code settings
Item Value Unit Reference
YMo 1.00 E EN 1993-1-1: 6.1
YMm1 1.00 - EN 1993-1-1: 6.1
Ymz 1.25 - EN 1993-1-1: 6.1
Ym3 1.25 - EN 1993-1-8: 2.2
Yc 1.50 E EN 1992-1-1:2.4.2.4
Yinst 1.20 - EN 1992-4: Table 4.1
Joint coefficient Bj 0.67 - EN 1993-1-8: 6.2.5
Effective area - influence of mesh size  0.10 -
Friction coefficient - concrete 0.25 - EN 1983-1-8
Friction coefficient in slip-resistance 0.30 - EN 1993-1-8 tab 3.7
Limit plastic strain 0.05 - EN 1993-1-5
Weld stress evaluation Plastic redistribution
Detailing No
Distance between bolts [d] 2.20 - EN 1993-1-8: tab 3.3
Distance between bolts and edge [d] 1.20 - EN 1993-1-8: tab 3.3
Concrete breakout resistance check Both EN 1992-4: 7.2.14and 7.2.2.5
Use calculated ab in bearing check. Yes EN 1993-1-8: tab 3.4
Cracked concrete Yes EN 1992-4
Local deformation check No CIDECTDG1,3-1.1
Local deformation limit 0.03 - CIDECTDG 1,3-1.1
Geometrical nonlinearity (GMNA) Yes Analysis with large deformations for hollow section joints
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Project:
Project no:
Author:

Braced system

STARBUCKS, RHOSTYLLEN

K02906
TO

Item

No

Value

Unit

EN 1993-1-8: 5.2.2.5

StatiCa®

Cricuiste yestecdey’s sstmaian

Reference
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