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MetSPEC140Copyright 2017
Metsec Plc

Purlin Division
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Website: http://www.metsec.com

Sheet No: of
Job No.: SW23249

APWDesigner:
06/10/2023Date:

Registered Details:-
Shields Wilson Ltd

Bank House, Broad Street,

Spalding, PEII ITB
Tel: 01775 729252 Fax:

Email: info@shieldswilson.co.uk

Wind Assessment to BS6399-2

Data Entry:-
Site Altitude

Basic Wind Speed

Seasonal Factor (Ss)

Probability Factor(Sp)

3.000

23.300

1.000
1.000

TF214258

m
m/s

Reference I-lei?btöJHr)mRoof
3.000 mSide Walls

Diagonal Dimension (a)

Gables 5.000 m

Roof 7.000
Sides 6.000
Gables 5.000

m
m

m

Site ID

Wind Direction (deg)

Direction Factor Sd
Topographic
Location Factor s
Altitude Factor Sa

Dynamic Pressure Results

Effective

Height
He(m)

Terrain &
Building
Factor Sb

SiteWind
Speed
Vs(m/s)

Effective
Wind
Speed
Ve(m/s)

Dynamic
Pressure q
(kN/m2)

Size Effect
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Roof
Sides

Gable

Roof
Sides

Gable

Roof
Sides

Gable

Roof
Sides

Gable

Roof
Sides

Gable

Roof
Sides
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o
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Money Bridge Barn

External Wall stud

Job no.

SW23-249
Start page no./Revision

Checked date

1

Approved dateCalcs date

06/10/2023

U kN/m

O

b = 38 mm
h = 140 mm

Checked by Approved by

APW

TIMBER STUD DESIGN (BS5268-2:2002)

Stud details

Stud breadth
Stud depth

Number of studs

TEDDS calculation version 1.0.05

Strength class C16 timber (Table 8 BS5268:Pt 2:2002)

Section properties

Cross sectional area

Section modulus

Moment of inertia in the major axis
Moment of inertia in the minor axis
Radius of gyration in the major axis

Radius of gyration in the minor axis

A = Ns x bx h = 5320 mm2

Z = Ns x b x = 124133 mm3

lx = x b x h3 / 12 = 8689333 mm4

ly = Ns xh x b3 / 12 = 640173 mm4

rx = Nl(lx/ A) = 40.4 mm

11.0 mm

Panel details - Studs restrained by sheathing in the plane of the panel

Panel height
Stud length

Standard stud spacing
Panel opening

Loaded panel length

Effective length in the major axis
Slenderness ratio

Vertical loading details
Wall I-JDL

Roof I-JDL

L = 2400 mm
Ls = L- (2 x b) = 2324 mm
ss = 600 mm
O = 2250 mm
s = max(ss, (O + Ss) / 2) = 1425 mm
Lex = 0.85 = 1975 mm

R = Lex/ 48.88

Dead loads
Uw = 0.75 kN/m

Ur d = 2.24 kN/m

Imposed loads

U 1.98 kN/m



Tekla Tedds
Shields Wilson Ltd

Lateral loading details

Wind loading
Wind load duration

Modification factors

Section depth factor

Load sharing factor

P roject

Calcs for

Calcs by

Apw

Money Bridge Barn

External Wall stud

Job no.

SW23-249
Start page no./Revsion

Calcs date Checked by Checked date

2

Approved dateApproved by

APW06/10/2023

W = 0.68 kN/m2

Very short term

= (300 mm
/ h)0Ml = 1 09

= 1.10

Consider combined axial compression and bending under very short term loads

Load duration factor

Vertical loading

Check bending stress

Bending parallel to grain

Permissible bending stress

Bending moment
Applied bending stress

PASS -

Check compressive stress on stud

Compression member factor

Compression parallel to grain

Permissible compressive stress

Applied compressive stress

K3 = 1.75

F = (Uw_d + Ur_d+ Ur_i) X S = 7.08 kN

5m = 5.300 N/mm2

om_adm = x = 11.095 N/mm2

x L2 18 = 0.699 kNm
= = 5.629 N/mm2Om_max

Applied bending stress under very short term loads is within permissible limits

1<12 = 0.67

oc = 6.800 N/mm2

Gc_adm = OCX K3 X KB X K12 = 8.791 N/mm2

= F / (Ns x b x h) = 1.331 N/mm2(Tc_max

PASS - Applied compressive stress under very short term loads is within permissible limits

Check compressive stress on rail

Bearing stress modification factor

Compression perpendicular to grain (no wane)

Permissible compressive stress

Applied compressive stress

= 1.36

= 2.200 N/mm2
2

Gcpl_adm = ocpl x K3 x K4 = 5.223 N/mm

= F / (Ns x b x h) = 1.331 N/mm2Ocpl_max

PASS - Applied compressive stress under very short term loads is within permissible limits

Check combined axial compression and bending

Euler critical stress

Euler coefficient

= x Emin) = 23.960 N/mm2

K 1 — (I .5 X K12 / = 0.944

Combined axial compression and bending value K = Om_max
/ (om_adm x Keu) + Oc_max /

Oc_adm = 0.689 < 1

PASS - Combinedcompressive and bending stresses under very short term loads are within permissible limits

Check stud deflection
Euler critical stress

Maximum deflection

Bending deflection

= (F x Emin) / P = 23.960 N/mm2

badm -̄ min(7.O mm, 0.003 x (L -2 x b)) = 6.972 mm
= 5 x w x S x Ls4 / (384 x Emean X lx) = 4.820 mm

PASS - Deflection due to wind loading is less than permissible limit

Consider axial compression without bending under medium term loads

Load duration factor

Vertical loading

Check compressive stress on stud

Compression member factor

Compression parallel to grain

Permissible compressive stress

K3 = 1.25

F = (Uw_d + Ur_d+ Ur_i) x s = 7.08 kN

K12 = 0.72

oc = 6.800 N/mm2

= 6.702 N/mm2Gc_adrn = x K3 x K8 x K12



Tekla Tedds
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Applied compressive stress

Project

Calcs for

Calcs by

ApW

Money Bridge Barn

External Wall stud

Job no.

SW23-249
Start page no./Revision

Calcs date

06/10/2023
Checked by Checked date

3

Approved dateApproved by

APW

= F/ h) = 1.331 N/mm2Gc max

PASS - Applied compressive stress under medium term loads is within permissible limits

Check compressive stress on rail

Bearing stress modification factor

Compression perpendicular to grain (no wane)

Permissible compressive stress

Applied compressive stress

= 1.36
= 2.200 N/mm2

Gcpl_adm = x K3 x = 3.731 N/mm2

= 1.331 N/mm2Ocpl_max F / (Ns x b x h)

PASS - Applied compressive stress under medium term loads is within permissible limits

Consider axial compression without bending under long term loads

Load duration factor

Vertical loading

Check compressive stress on stud

Compression member factor

Compression parallel to grain

Permissible compressive stress

Applied compressive stress

G = 1.00

F = (Uw_d + Ur_d) x S = 4.26 kN

K12 = 0.74

oc = 6.800 N/mm2

fic adm = Ka x K8 x K12 = 5.515 N/mm2

= F / (Nsxbx h) = 0.801 N/mm2Gc_max

PASS - Applied compressive stress under long term loads is within permissible limits

Check compressive stress on rail
Bearing stress modification factor

Compression perpendicular to grain (no wane)

Permissible compressive stress

Applied compressive stress

1.36
Gcpl = 2.200 N/mm2

Ocpl_adm = ocpl x K3 x K4 = 2.985 N/mm2

= F / b x h) = 0.801 N/mm2Gcpl_max

PASS - Applied compressive stress under long term loads is within permissible limits
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Calcs by
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TIMBER STUD DESIGN (BS5268-2:2002)

Stud details

Stud breadth
Stud depth

Number of studs

TeklaTedds
Shields Wilson Ltd

Ns=l

Money Bridge Barn

Internal Load bearing stud

Job no.

SW23-249
Start page no./Revision

1

Approved dateCalcs date

06/10/2023

U kN/m

o

b = 38 mm
h = 89 mm

Checked by Checked date

NE

Approved by

Apw

TEDDS calculation version 1.0.05

Strength class C16 timber (Table 8 BS5268:Pt 2:2002)

Section properties

Cross sectional area

Section modulus

Moment of inertia in the major axis

Moment of inertia in the minor axis

Radius of gyration in the major axis

Radius of gyration in the minor axis

A = Ns x b x h = 3382 mm2

Z = x b x 16 = 50166 mm3

lx = NSX b x h3 / 12 = 2232402 mm4

ly = Nsxh x b3 / 12 = 406967 mm4

rx = A) = 25.7 mm
"(ly / A) = 11.0 mm

Panel details - Studs restrained by sheathing in the plane of the panel

Panel height
Stud length

Standard stud spacing

Panel opening
Loaded panel length

Effective length in the major axis

Slenderness ratio

Vertical loading details
Wall I-JDL

Roof UDI-

L = 2400 mm
Ls = L -(2 x b) = 2324 mm

ss = 600 mm

o = 1200 mm

s = max(ss, (O + Ss) / 2) = 900 mm

Lex = 0.85 x Ls = 1975 mm

X = Lex/ rx = 76.89

Dead loads
Uw d = 0.75 kN/m

Ur d = 3.74 kN/m

Imposed loads

Ur = 3.30 kN/m



Tekla Tedds
Shields Wilson Ltd

Lateral loading details

Wind loading
Wind load duration

Modification factors
Section depth factor

Load sharing factor

project

Calcs for

Calcs by

APW

Money Bridge Barn

Internal Load bearing stud

Job no.

SW23-249
Start page no./Revision

Calcs date Checked by Checked date

2

Approved date

06/10/2023

W = 0.35 kN/m2

Very short term

= (300 mm = 1 14
= 1.10

Approved by

ApVV

Consider combined axial compression and bending under very short term loads
Load duration factor

Vertical loading

Check bending stress

Bending parallel to grain

Permissible bending stress

Bending moment
Applied bending stress

PASS -

Check compressive stress on stud

Compression member factor

Compression parallel to grain

Permissible compressive stress

Applied compressive stress

K3 = 1.75

F = (Uw_d + Ur_d+ Ur_i) x s = 7.01 kN

= 5.300 N/mm2

om_adm = x K3 x x Ka = 11.662 N/mm2

x L2/8 = 0.227 kNm
= Mmax/Z = 4.521 N/mm25m max

Applied bending stress under very short term loads is within permissible limits

K12 = 0.40

oc = 6.800 N/mm2

Oc_adm = oc x K3 x K8 x K12 = 5.264 N/mm2

= F / (Ns x b x h) = 2.073 N/mm2Oc_max

PASS - Applied compressive stress under very short term loads is within permissible limits

Check compressive stress on rail

Bearing stress modification factor

Compression perpendicular to grain (no wane)

Permissible compressive stress

Applied compressive stress

1.36
Gcpl = 2.200 N/mm2

Gcpl_adm = x K3 x K4 = 5.223 Nimm2
= F / (Ns x b x h) = 2.073 N/mm2Ocpl_max

PASS - Applied compressive stress under very short term loads is within permissible limits

Check combined axial compression and bending
Euler critical stress

Euler coefficient

= x Enn) / = 9.683 Nimm2

K 1 - (1 .5 X K12 / = 0.871

Combined axial compression and bending value K = om_max
/ (Om_adm x Keu) + Gc_max / Oc_adm = 0.839 < 1

PASS - Combinedcompressive and bending stresses under very short term loads are within permissible limits

Check stud deflection

Euler critical stress
Maximum deflection

Bending deflection

= (+ x E-nn) / = 9.683 N/mm2

= min(7.O mm, 0.003 x (L -2 x b)) = 6.972 mm
= x s x Ls4 / (384 x Emean x lx) = 6.090 mm

PASS - Deflection due to wind loading is less than permissible limit

Consider axial compression without bending under medium term loads

Load duration factor

Vertical loading

Check compressive stress on stud

Compression member factor

Compression parallel to grain

Permissible compressive stress

K3 = 1.25

F = (Uw_d + Ur_d+ Ur_i) x s = 7.01 kN

K12 = 0.48

6.800 N/mm2
- 4.533 N/mm2Gc adm = oc X K3 X x K12 —
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Applied compressive stress
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Calcs for

Calcs by
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Money Bridge Barn

Internal Load bearing stud

Job no.

SW23-249
Start page no./Revision

Calcs date

06/10/2023
Checked by Checked date Approved by

3

Approved date

= F / (Ns x b x h) = 2.073 N/mm2Oc_max

PASS - Applied compressive stress under medium term loads is within permissible limits

Check compressive stress on rail

Bearing stress modification factor

Compression perpendicular to grain (no wane)
Permissible compressive stress

Applied compressive stress

1.36

= 2.200 N/mm2

Ocpl_ädm = x K3 x K4 = 3.731 N/mm2

= F / (Ns x b x h) = 2.073 N/mm2Gcpl_max

PASS - Applied compressive stress under medium term loads is within permissible limits

Consider axial compression without bending under long term loads

Load duration factor

Vertical loading

Check compressive stress on stud

Compression member factor

Compression parallel to grain

Permissible compressive stress

Applied compressive stress

K3 = 1.00

F = (Uw_d + Ur_d) x S = 4.04 kN

K12 = 0.53

oc = 6.800 N/mm2

Oc_adm = x K3 x K8 x K12 = 3.986 N/mm2

= F/ (Nsxb x h) = 1.195 N/mm2Gc_max

PASS - Applied compressive stress under long term loads is within permissible limits

Check compressive stress on rail
Bearing stress modification factor

Compression perpendicular to grain (no wane)
Permissible compressive stress

Applied compressive stress

K4 = 1.36

= 2.200 N/mm2

OCPl_adm = x K3 x K4 = 2.985 N/mm2

= F / (Ns x b x h) = 1.195 N/mm2Ocpl_max

PASS - Applied compressive stress under long term loads is within permissible limits
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