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CALCULATION SHEET Job No 3417-18

Project: UP HILLLONDON NW2 3QB Revision: CCO
Title: HOARDING Sheet: 1
Prepared by: MAT

Customer: 48 SHOOT UP HILL LTD Checked by: TS
Date: 13-06-2017

1. Description:

Revision:
CCO - N/A

Aim:

Provide calculations for 2.5m high hoarding with posts embedded into
All set out on the drawing no. 3418-18-PO0.

the ground.

Loadings:

This structure has been designed in accordance with the following guidance:

-BS EN 1991-1-4:2005 - Wind Actions & TG20-13 Wind Guidance

- BS 5975:2008 - Code of practice for temp. works procedures and the permissible

stress design of falsework
-TWf2012:01 HOARDINGS: A guide to good practice

2. Loading:

2.1. Minimum notional horizonal load:
The minimum notional horizontal load applied to hoarding is:

kN
H, = 0.74—

, acting at height of: hZ = 1.2m
m

2.2. Wind load:

Hoarding dimnesions: Site location data:

above the base.

hoarding length: 1:= 46m altitude of the site:

total length: b:=1=46m distance to shoreline:

bay width: d:= 10m distance inside town terrain:
hoarding height: h = 2.5m

A = 60m
distsh = 65km

disttown ;= 8km
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’ Project: UP HILLLONDON NW2 3QB Revision: CCO
Title: HOARDING Sheet: 2
Prepared by: MAT
e el Customer: 48 SHOOT UP HILL LTD Checked by: TS
HBUSE LTD Date:  13-06-2017
Displacement height: 6 h,,.
2 hH\'H
--f_._f"""x Y
- ----.-':f..."'."n..{;------./fﬁ\..{: ............. L= 7=0
have - Om hE\'E F 3
I'.rl:llsu
I f I’ i v FEEA
| X o
[~ "l
x := Om
hjg = | min(0.8hyye,0.60) if x < 20,y =0m

min( 120,y = 0.2x,0.60) if x > 2hy . Ox < 6.hyye

0 if x 2 6hy,,

Reference height for Wind Calculation:

h=25m < b =46m

Fw W W

zﬂ:h ﬂ;’l:,[z}=q::,|:z“]
h< b { Tz

reference height: zo:=h=25m
Fundamental value of of basic wind velocity:
Jfundamental value of basic wind o m  [Figure NA.1]
. . .o Vb.ma =21.5—
velocity before altitude correction: p S (see appendix A for details)
. A
altitude factor: Capt = |1 +0.001— if z, < 10m = 1.06
m
0.2
A [ 10
1 +0.001—[€—mj it z, > 10m
m( z,

m
Vb.0 ‘= Vb.mapSalt = 22'79:
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’ Project: UP HILLLONDON NW2 3QB Revision: CCO
Title: HOARDING Sheet: 3
Prepared by: MAT
e el Customer: 48 SHOOT UP HILL LTD Checked by: TS
HBUSE LTD Date:  13-06-2017
The basic wind velocity:
directional factor: ~ cg;, = 1.0 (for simplification)
season factor: Coeason = 10 (for simplification)
probability factor: Cprob = 0.83 (for two-year return time)
. _ m
Vb = CprobCdir¥season¥b.0 = 18'916?
Basic velocity pressure:
k
air density (NA.2.18): o= 1.226—g3
m
1 2
Peak Velocity pressure:
Distance upwind to shoreline: distgy, = 65km
Distance inside town terrain: distyyp = 8m

Reference height - displacement height:  z, —hy;; = 2.5m

exposure factor: G = 135 [Figure NA.7] (see appendix B for details)

exposure factor

Jor town terrain: Ce.T = 0.64 [Figure NA.8] (see appendix B for details)
(for country site terrain = 1.0)

FULL WIND
Celde Tldp, = 0.218KP4

qp =

WORKING WIND
= 0.2kPa

dp.work
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Wind pressure on surfaces - free-standing wall:
solidity ratio: =1 . . 1
length to height ratio: — =184
return corners: rc := YES h

Table 7.9 — Recommended pressure coefficients ¢, . for free-standing walls and parapets

Solidity Zone A B [ D
) #h=3 23 1.4 12 1,2

Without
retum ih=5 24 1,8 14 1.2

e=1 COMmers
fh=10 34 21 1,7 1,2

with return corners
of length = h® 21 18 14 1.2
e=08 1.2 1,2 12 1.2
* Linear interpolation may be used for retumn comer lengths between 0,0 and &

Zone A: Calculations may be neglected (Zone A is only 0.72m wide)

Zone B:
Cpe.netB ~ 1.8
W = qpl8pe ner g = 0-392[kPa

WB.work = dp.work ®pe.net.B = 0-36kPa

Zone C:

Cpe.net.C = 14

W = qpldye et c = 0-305EPa

We.work = 9p.workSpe.net.c = 0-28KPa

Zone D:
Cpe.netD = 1.2
Wp = apl8pe ner p = 0-261%Pa

WD.work ‘= 9p.work Spe.net.D = 0-24[kPa

Zone Dypyyp pnp:

Cpe.net.Dfe -~ 2.1

WhD fe = qpmpe.net.Dfe = 0.457kPa

WDfe.work ‘= 9p.work Cpe.net.Dfe = 0-42EPa

zone lengths:
lb.ac =20 =5m
=1 5c —0.30 = 425m

zone lengths:
. oc =40 = 10m

l.:=

¢ T leac " lpac =5m

zone lengths:
ljac=1=46m
lg =1-1; 5c = 36m

zone lengths:

I fe = 40 = 10m
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Project: UP HILLLONDON NW2 3QB Revision: CCO

Title: HOARDING Sheet: 5

Prepared by: MAT

e el Customer: 48 SHOOT UP HILL LTD Checked by: TS
Date: 13-06-2017

3. Post design: Perm. BM and SF:

Post used: 75x200mm C24 timber beam MRpq = 5.01kNm QRrq = 15.7kN

- (for details see app. C)
W e 4
(Wind Load) |—- HDﬂrdiﬁQ _/
= Two load cases:
%
B H, LCI: Full Wind
[ Motional Load)
= { “ 1 ., ' S L
| .} ﬂﬁ> LC2: Working Wind
—ix + Lateral Load
|
%
L M.
|—= = 0]
- AN
W m—

Applied loads on system

Zone B:

Overturning moment about

base per m run of hoarding:

Shear force in base
per m run of hoarding:

Max. possible post CRS:

Zone C:

Overturning moment about

base per m run of hoarding:

Shear force in base
per m run of hoarding:

Max. possible post CRS:

Zone D:

Overturning moment about

base per m run of hoarding:

Shear force in base
per m run of hoarding:

Max. possible post CRS:

Design representation

m
Mg = max|: me wB.WOﬂ(m)d1 + HZ[BZ} = 2.013%

Qo p := max(WpH, Wp yon B+ H,) = 1. 64d‘E

Mpg QRd
—— [=2489m  CRSg :=2.0m

CRSg = mm[
My, B
no. of bays: ng =3

My c = max|: wcm (We. Workm)d1 +H, M } = 1. 763dd\’—

Qo c = max(wcm,wc_workm +H,) = 1.44d<mE
Mpd  Qrd

— ,—j =2.842m CRSe = 2.0m

CRSC ‘= min
Myc Qo

no. of bays: nc =2

(WD[H)%1 ’(WD.workm)dz2 - Hzmz} = 1'638&%

MO.D ‘= max

QO D = maX(me ,WD WOI'k[B + HZ) = 134£
. . m

M Q
Rd Rd
,—j = 3.059m CRSp = 2.0m

Q0.0

CRSp = min
Mop
no. of bays: remainder
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’ Project: UP HILLLONDON NW2 3QB Revision: CCO

I Title: HOARDING Sheet: 6

Prepared by: MAT
e el Customer: 48 SHOOT UP HILL LTD Checked by: TS
HOUSE LTD Date:  13-06-2017
4. Horizontal rails design: Perm. BM and SF:
Rails used:  50x75mm C16 timber beam MRpq = 0.45kNm QRrq = 4.18kN
No. of railsused: n:=4 (for details see app. C)

Calculated rails centres: CRS = = 0.833m

n-1
The design assumption for worst case for one central rail is either full wind or
working wind with half min. notional horizontal load applied to a single rail.

Max. linear loads on a single rail in different wind zones:

qp = max(WpICRS, Wp 04 [CRS + 0.5H,) = 0.67d‘mE

0.6O3d(E
m
0.57dCﬁ
m

Extreme bending moment values for different wind zones:

qc = max(WEILRS, W 4o [CRS + 0.5H, )

qp = max(WpTRS, Wp 0 [CRS +0.5H, )

— 2 _
MB = O.lZSElBE(DRSB = 0.335KNm .
Moment of resistance:

Mpq = 0.45@&Nm

- 2 _
M := 0.125[[CRS¢" = 0.302Nm

2
Mp = 0.125[d[CRSy™ = 0.285kNm
D D b therefore = "OK"
Extreme shear force values for different wind zones:

Qp = 0.625[Gz[CRSy = 0.838kN

Allowable shear force:
QC = O.625E1CKERSC = 0.754kN QRd = 4.18kN

Qp := 0.625[dp [CRSy = 0.713kN

therefore = "OK"
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’ Project: UP HILLLONDON NW2 3QB Revision: CCO
Title: HOARDING Sheet: 7
Prepared by: MAT
e el Customer: 48 SHOOT UP HILL LTD Checked by: TS
HBUSE LTD Date:  13-06-2017
5. Face material design: Perm. BM and SF:
kNm kN
Plywood used: 18mm FSC Grade Mp 4 = 0456 —— Qpg = 6.34—
Rd m Rd m

Design for worst case loading of either panel robustness loading of 1.5 kN/m? or the effect of the
min. notional horizontal load mid-way between rail, assuming face material simply supported.

M; = max(O.l25D.5—kN [TRS”,0.125Wp 0 [CRS” + 0.250H KERSJ = 0.185E0 "
2 .WOr Z m
m

m

kN
Qf = max(O.SD.S—ZE(DRS,O.SWB.WorkKERS + O.SEH-IZ] = O.625d(mE
therefore = "OK"

6. Connection of ply to rails:

NOTE: For connection design wind in zone A (worst case) should be considered.

Zone A:
Cpe.net.A = 21
_ _ zone lengths:
WA — qpmpe.net.A = (0.457kPa

I, == 030 = 0.75m
WA .work = 9p.work Cpe.net. A = 0-42KPa

Max. linear load on a single rail in wind zone A:

qp = max(WA RS, Wy o [CRS + H,) = 1.0oE N
’ m

Basic withdrawal load

Connection used: 6mm wood screws, SOmm long per mm of penetration:
Assumed screws centres: crs ;= 300mm F-=18 21
' " mm
Point side penetration: e := 50mm — 18mm = 32[hm
Design factors : Kgp 1= 1.25 (very short term loading) Kg3 1= 0.7 (Class 3)

elFKzH K
Permissible load per metre: qp 4 = 28 = 1,699£ > qp = 1,09£
crs m m

therefore = "OK"
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7. Connection of rails to post:
CRS) = CRSg =2m
NOTE: The rails are not continuous past the post, hence the loaded length is halved.

Max. point load on a single post in wind zone A:
CRS A

P := max(WAITRS, W p yorkCRS + H,) —5— = 1.O9RN

Basic withdrawal load
per mm of penetration:

6mm wood screws, 150mm long N
F:=221—
mm

Connection used:

n:=1

Assumed no. of screws:
e := 150mm — 75mm = 750hm

Point side penetration:
K53 :=0.7 (Class 3)

Design factors : Kgp 1= 1.25 (very short term loading)

Permissible load per __ _ _
therefore = "OK"
8. Foundation design:
W [] ! = i W
(Wind Load) Hoarding A /|
Hz |I I|I
{Mational Load) [ Iu

Applied loads on foundation Design representation

Max. overturning forces about post base:
My := max(M g[CRSp, Mg c[CRS, Mg pICRSp) = 4.026kNm

Qp = max(QO'BKERsB ,Q.c[CRSC ,QO'DE(DRSD) = 3.28[kN
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Prepared by: MAT

e el Customer: 48 SHOOT UP HILL LTD Checked by: TS
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Ground resistance moment:

kN
Ground factor (for.average quality of the ground): G :=390—

[in accordance with:TWf2012: 01, Table D1] m2
Minimum effective width of concreted foundation: D := 0.40m
Planting depth of the post from ground level: P := 0.85m
GDP’
M, ;= —— = 9.58kNm
& 10m
Max. overturning moment about fulcrum point: (with 1.5 factor of safety)

Mg = Mg+ (0.7070Q(P)]0.5 = 8996ENm < M, = 9.58kNm

therefore = "OK"

9. Summary:
s sk sk sk st sk sk sk sk sk st sk sk sk sk sk st s sk sk sk sk sk sk s sk sk st sk sk sk sk sk st sk s st sk ste sk sk skt sk sk sk sk sk sk st sk sk skt sk sk sk sk skt sk seoskosteoskeosteske sk skoskoskeskeske sk skok

* Use 75x200 C24 constructional sawn timber posts at crs: 2.00m (to all wind zones);

* Use 4No. 50x75 C16 constructional sawn timber rails at §00mm centres;

* Face material assumed as 18mm FSC Grade Plywood ;

* Use 6mm wood screws S0mm long for the ply to rail connection at 300mm centres;

* Use 1No. 6mm wood screws 150mm long per rail to post connection;

* Posts to be embedded in to the ground in 400mm dia. hole, 0.85m deep and infilled with concrete

skt sk sk sk sk sk sk sk sk sk sk sk skt sk sk sk sk sk sk sk sk sk skt sk sk sk skoske sk sk sk sk skoske skt sk sk sk seoske sk sk sk sk skt skt sk skeosk skt skt skoskosk skt skokeoskoskok skok
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APPENDIX A

Figure NA1 Value of fundamental basie wind veloeity vy g, (m/s) before the
altitude correction is applied
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Prepared by: MAT

e el Customer: 48 SHOOT UP HILL LTD Checked by: TS
Date: 13-06-2017

APPENDIX C

Allowable internal forces
for timber beams

(according to BS 5268-2:2002)




75x200mm C24 timber posts

Dimensions of cross-section:

Section area:

Moment of inertia:

Section modulus:

a = 3lhn b = 8lhn

A = alb = 140.46m”

Timber_grade = "C24"

Bending stress parallel to grain:

Shear stress parallel to grain
(service class 3):

Mean modulus of elasticity
(service class 3):

Minimum modulus of elasticity:

aEE>3 4
[ ;= —— =4448.925[dm
y 12
2
w. = 2 4s630mS
y 6
N
fZ = 7.5@—2
mm
N
qA = O.71EI—2
mm
~ N
EO.mean = 86400 5
mm

N
Emin = 57603—
mm

Aplication = "load sharing - hoarding"

Factor converting service classes 1 and 2 strength
classes to service class 3 (bending):

Factor converting service classes 1 and 2 strength
classes to service class 3 (shear):

Duration of load factor:
Bearing stress factor:
Form factor:

Depth factor:

Load sharing factor:

PERMISSIBLE STRESSES

Moment of resistance:

y

Shear load:

Koy, = 0.8
Ky = 0.9
Ky =175
Ky = 1.0
Kg = 1.0
K5 = 1.046
Kg =1



50x75mm C16 timber rails

Dimensions of cross-section: a = 20h b = 30h

Section area: AS = alb = 33.84Bm2

3
Moment of inertia: Iy = % = 146.189lIim4
2
Section modulus: Wy = % = 40.6Bm3

Timber_grade = "C16"

N
Bending stress parallel to grain:  fZ = 5.3@—2

mm
i N
Shear stress pargllel to grain qA = 0.6703
(service class 3): 2
mm
Mean modulus of elasticity N
E = 7040—-
(service class 3): 0.mean 2

mm

N
Minimum modulus of elasticity: Emin = 46409—2
mm

Aplication = "load sharing - hoarding"

Factor converting service classes 1 and 2 strength

classes to service class 3 (bending): K2b =0.8
Factor converting service classes 1 and 2 strength Ko =009
classes to service class 3 (shear): 28 T V-

Duration of load factor: K3 =175
Bearing stress factor: Ky =10
Form factor: Kg = 1.0

Depth factor: K~ = 1.165

Load sharing factor: Kg =1

Plywood used: =~ 18mm Finish plywood - sanded (9 veneers)

Characteristic mean modulus of elasticity in bending - N
face grain perpendicular to span:  Ep, p1y 1= 3350—2
mm
Modification factor for creep deformation and
service class (table 38 BS EN 5268-2): Kgef = 0.0

Duration of load and servce class factor for
plywood (short and very short term - table 39 BS K3 = 1.43
EN 5268-2):



Grade modulus value:

Area of ply in the face contact with rail:

Rail and plywood modulus of elasticity ratio:

Moment of inertia of ply section:

Transformed area of the timber
component:

Distance between centroid of ply section and
centroid of rail section:

Distance between centroid of rail section and
centroid of transformed timber component:

Distance between centroid of ply section and
centroid of transformed timber component:

Distance between centroid of transformed timber
component and top fibre of the section:

Distance between centroid of transformed timber
component and bottom fibre of the section:

Moment of inertia of transformed timber
component:

Section modulus - top fibres:

Section modulus - bottom fibres:

Min. section modulus:

Section area:

E

pl N
Egply = ——K3q = 4790.53—
1+ kdef mm
__ _ 2
Aply = 18mm[d = 8.46[dm
E
0.
o= — A g
Ed.ply
3
__al(18mm)~ _ 4
Iy ply = ————— = 2.284[dm
A
1
A= A+ —22 = 39.597[@m>
1 S Q
b 18mm
ydiSt = E + T = 4.5[dm
A
_ ply _
yI' — a#!\l@dlst = 6542&[’1H’1
AS
yply = X]@dlst = 3.846[dm
18mm
Yo = Yplyt = = 4.7460dm
b
Yq =yt B = 4.254[dm
Iy ply 4
I.:=1 + = 247.369dm
C y a
+As@dist@r
I
W. =2 =52.1240m°
y.u
Yu
I, ;
Wy 4 = — = 58.147@m
. Ya
W. = min(W. . W. .) = 52.1@m"°
y = mm( v V.d) = 52.1[dm

A = A = 39.597@m”

PERMISSIBLE STRESSES

Moment of resistance:

S\

| \

MRd = fZIW

y

Shear load:

geometric properties of transformed timber component
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1. Description:
Revision:
CCO-N/A
Aim:
Provide calculations for 2.5m high hoarding (on extension) with posts fixed to
brick wall. All set out on the drawing no. 3417-18-P0
Loadings:
This structure has been designed in accordance with the following guidance:
-BS EN 1991-1-4:2005 - Wind Actions & TG20-13 Wind Guidance
- BS 5975:2008 - Code of practice for temp. works procedures and the permissible
stress design of falsework
-TWf2012:01 HOARDINGS: A guide to good practice
2. Loading:
2.1. Minimum notional horizontal load:
The minimum notional horizontal load applied to hoarding is:
kN . .
H,:= 0.74— , acting atheightof: h, := 1.2m  above the base.
m
2.2. Wind load:
Hoarding dimensions: Site location data:
hoarding length: 1 := 46m altitude of the site: A = 60m
total length: b:=1=46m distance to shoreline: distgy, 1= 65km
bay width: d := 10m distance inside town terrain: dist,yp -= 8km
hoarding height:  h := 2.5m
wall height: hya = 980mm
loaded area high:  hjq:=h=hy,; =1.52m
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Displacement height: 6 h,,.
2 hH\'H
--f_._f"""x Y
- ----.-':f..."'."n..{;------./fﬁ\..{: ............. L= 7=0
have - Om hE\'E F 3
I'.rl:llsu
I f I’ i v FEEA
| X o
[~ "l
x := Om
hjg = | min(0.8hyye,0.60) if x < 20,y =0m

min( 120,y = 0.2x,0.60) if x > 2hy . Ox < 6.hyye

0 if x 2 6hy,,

Reference height for Wind Calculation:

h=25m < b =46m

Fw W W

zﬂ:h ﬂ;’l:,[z}=q::,|:z“]
h< b { Tz

reference height: zo:=h=25m
Fundamental value of of basic wind velocity:
Jfundamental value of basic wind o m  [Figure NA.1]
. . .o Vb.ma =21.5—
velocity before altitude correction: p S (see appendix A for details)
. A
altitude factor: Capt = |1 +0.001— if z, < 10m = 1.06
m
0.2
A [ 10
1 +0.001—[€—mj it z, > 10m
m( z,

m
Vb.0 ‘= Vb.mapSalt = 22'79:
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The basic wind velocity:
directional factor: ~ cg;, = 1.0 (for simplification)
season factor: Coeason = 10 (for simplification)
probability factor: Cprob = 0.83 (for two-year return time)
. _ m
Vb = CprobCdir¥season¥b.0 = 18'916?
Basic velocity pressure:
k
air density (NA.2.18): o= 1.226—g3
m
1 2
Peak Velocity pressure:
Distance upwind to shoreline: distgy, = 65km
Distance inside town terrain: distyyp = 8m

Reference height - displacement height:  z, —hy;; = 2.5m

exposure factor: G = 135 [Figure NA.7] (see appendix B for details)

exposure factor

Jor town terrain: Ce.T = 0.64 [Figure NA.8] (see appendix B for details)
(for country site terrain = 1.0)

FULL WIND
Celde Tldp, = 0.218KP4

qp =

WORKING WIND
= 0.2kPa

dp.work
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Wind pressure on surfaces - free-standing wall:
solidity ratio: =1 . . 1
length to height ratio: — =184
return corners: rc .= YES h

Table 7.9 — Recommended pressure coefficients ¢, . for free-standing walls and parapets

Solidity Zone A B [ D
) #h=3 23 1.4 12 1,2

Without
retum ih=5 24 1,8 14 1.2

e=1 COMmers
fh=10 34 21 1,7 1,2

with return corners
of length = /*® 2 1.8 14 12
e=08 1.2 1,2 12 1.2
* Linear interpolation may be used for retumn comer lengths between 0,0 and &
Zone A:
Cpe.net.A = 21

W = QplBpe net o = 0-457Pa

WA .work = 9p.work Spe.net. A = 0-42kPa
Zone B:

Cpe.netB ~ 1.8

WB.work = 9p.work®pe.net.B = 0-36KPa
Zone C:

Cpe.net.C = 14

We = dplBpe net.c = 0-305RPa

Wc.work = 9p.work Spe.net.c = 0-28[kPa
Zone D:

Cpe.netD = 1.2

WD = Qpl8pe net p = 0-261Pa

WD.WOI‘k = qp.workmpe_net.D = 0.24[kPa
Zone Dygyg gnp:
Cpe.net.Dfe -~ 2.1

WD.fe = dpYpe.net.Dfe = 0-457KPa

WDfe.work ‘= 9p.work Cpe.net.Dfe = 0-42EKPa

zone lengths:
1, =030 = 0.75m

zone lengths:
I ac =20 =5m
Iy =y~ 13 =425m

zone lengths:
. oc =40 = 10m

lp =

¢ T leac " lpac =5m

zone lengths:
lqac = 1= 46m
lg =1-1; 5c = 36m

zone lengths:
lj fe :=4H = 10m
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3. Post design: Perm. BM and SF:
Post used: 75x200mm C24 timber beam MRpq = 5.01kNm QRrq = 15.7kN
Connection information: (for details see app. C)
Ctop = 125mm - bolt to upper wall edge distance
Chot = 125mm - bolt to lower wall edge distance

CISholt = Mywall = Ctop ~ Cbot = 0.73m - bolt centres

(except bolt in
the middle)
. Two load cases:
Ctop
i LCI: Full Wind
Crs
" cbot LC2: Working Wind
+ Lateral Load

Post cantilever length:  p :=h—h,j; + Ctop = 1.645m

wal

Notional load lever arm: p, := max(p +h, —h, Om) =0.345m

Zone B:

Max. bending moment in post per m run of hoarding:

Mpp = max[(WB mld) [QO'Shld + Ctop) ' (WB.workmld) [QO'Shld + Ctop) + Hz@z]
Mp g = 0.74kN

Max. shear force in post

per m run of hoarding: Qpp = max(WB t1d: WB work!B1a + HZ) - 1287@

m

Mpy Q
Rd QR =
d d] - 6774 CRSg :=2m

Max. possible posts CRS:  CRS'g = min
Mpp Qpg

no. of bays: ng =3
Zone C:

Max. bending moment in post per m run of hoarding:

Mp ¢ = max| (W) [0.5h1g + ciop) (W work Bra) 0-Shig * crop) + Hy B, ]
Mp ¢ = 0.632kN

Max. shear force in post

per m run of hoarding: Qpc = max(WC B9, We work Mg * Hz) = 1-166£

m

M Q
Rd QR =
Max. possible posts CRS:  CRS' := min( d ,—d] =7928m  CRS¢c=2m

Mpc Qpc no. ofbays: nc =2
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Zone D:

Max. bending moment in post per m run of hoarding:

Mpp = max[(WD mld) [QO'Shld + Ctop) ’ (WD.workmld) [QO'Shld + Ctop) + Hz@z]
Mp p = 0.578kN

Max. shear force in post

per m run of hoarding: QP'D = max(WD mld ' wD.WOfkmld * HZ) - 1105@

m

M Q
R R —
Max. possible posts CRS:  CRS'p := min(M d ,—d] = 8.666m s, o 200
pD QD no. of bays: remainder

Zone Dypypg gnp:
Max. bending moment in post per m run of hoarding:

Mpp fe = max[(wD.femld) EQO'Shld + Ctop) '(wae.workmld) [QO'Shld + Ctop) + Hz@z]
Mp p fe = 0.82kN

Max. shear force in post

per m run of hoarding: Qp.p.fe = Max (W, geig. Wpge, work Bia + Hy) = 1378&%

M Q
R R
Max. possible posts CRS:  CRSp ¢, = min[ d d ] = 6.108 m

Mppfe QpD.fe ~
CRSp g = 2m

no. of bays: npyge =5

4. Horizontal rails design: Perm. BM and SF:
Rails used:  50x75mm C16 timber beam MRq = 0.45kNm QRrq = 4.18kN
No. of railsused: n =3 (for details see app. C)
Calculated rails centres: CRS = nhldl = 0.76m

Max. linear loads on a single rail in different wind zones:

qp = max(WpICRS, Wp 04 [CRS + 0.5H,) = 064402
’ m
ac = max(WEILRS, We o, [CRS +0.5H, ) = 0.5838%
) m
ap = max(Wp RS, Wp 0, [CRS +0.5H,) = 055200
’ m

Apfe = max(Wp o [CRS, Wype o, [CRS + 0.5H, ) = 0.689deﬁ
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The design assumption for worst case for one central rail is either full wind or
working wind with half min. notional horizontal load applied to a single rail.

Extreme bending moment values for different wind zones:

- 2 _
Mp = 0.125[Gg[CRSy~ = 0.322KNm

— 2 _
MC '=0.125 EICE(DRSC = 0.291KNm .
Moment of resistance:

Mpq = 0.45@&Nm

- 2 _
Mp := 0.125[dp[CRS~ = 0.276kNm

— 2 _

Extreme shear force values for different wind zones:
QB = O.625E1B KERSB = 0.805kN

Q¢ = 0.625[d[CRS = 0.729kN Allowable shear force:

Qp := 0.625[dp [CRSy = 0.691kN Qpq = 4-18kN

5. Face material design: Perm. BM and SF:

kN kN
Plywood used:  18mm FSC Grade Mgy = 0456——  Qpq = 6.34—
m m

Design for worst case loading of either panel robustness loading of 1.5 kN/m? or the effect of the
min. notional horizontal load mid-way between rail, assuming face material simply supported.

kN

Mg = max(O.l25D.5—ZKER82,0.125WAKER52] = 0.10820 "

m
m

kN
Qf = max O.SD.S—E(DRS,O.SWAKERS = 0.57£
2 m

m therefore = "OK"
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6. Connection of ply to rails:
For connection design wind in zone A (worst case) should be considered.

Zone A:

Cpe.net.A = 21 zone lengths:
Wy = 0.457kPa la =0.75m

WA.WOI‘k = 0.42[kPa

Max. linear load on a single rail in wind zone A:

qp = max(WA RS, Wy o [CRS + H,) = 1.059d‘mE

Basic withdrawal load

Connection used: 6mm wood screws, S0mm long per mm of penetration:

Assumed screws centres: crs = 300mm Fo= 18, 21
Point side penetration: e := 50mm — 18mm = 32[hm mm
Design factors : Kgp 1= 1.25 (very short term loading) Kg3 1= 0.7 (Class 3)

elFKzH K
Permissible load per metre: qp 4 = 28 = 1,699£ > qp = 1,059£
crs m m

therefore = "OK"
. Connection of rails to post:

CRS, = CRSg = 2m

NOTE: the rails are not continuous past the post, hence the loaded length is halved.
Max. point load on a single post in wind zone A:

CRS,
P 1= max(WAITRS, W p yorkCRS + H,) —5— = 1.0S9RN

Basic withdrawal load
per mm of penetration:

Connection used: 6mm wood screws, 150mm long <
Assumed no. of screws: n:=1 F:=221 mm
Point side penetration: e := 150mm — 75mm = 750hm
Design factors : Kgp 1= 1.25 (very short term loading) Kg3 1= 0.7 (Class 3)

Permissible load per
connect.:

therefore = "OK"
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8. Check withdrawal on connection bolts to block:
Connection information:
Ctop = 125 mm - bolt to upper wall edge distance f':-t-:lp
Chot = 125mm - bolt to lower wall edge distance ) IS
CISpolt -= Dywall = Ctop ~ Chot = 0-73m - bolt centres " chot
(except bolt in
the middle)

Max. bending moment at top bolt position:
Mpol; := max(Mp g[CRS ,Mp C[CRS, Mp pITRSy ,Mp [y ([CRSp fo) = 1.641ENm

Allowable WF for M8 Excalibur bolts
with edge reduction factor

Max. withdrawal force on bolts:

Y _ _
Fy, = ———— = 1.919&N < Fy, rq = 12.73kN = 2.73kN

CISholt + Chot

therefore = "OK"
Characteristic value of compression perpendicular for timber post:
f. 90k ‘= 2.5MPa  (BS EN 338:2009)

c
kmod =07 (Solid timber, service class 3, short term action)
M =13 (Recommended partial factor of material properties & resistances)

Design value of compression perpendicular for timber post:
k

mod
fe.90.d = fe.oxF— = 1.346MPa
™
K. g0 = 1.5 (For solid timber member on discrete supports loaded by distributed

loads and/or by concentrated loads if crsygy > 2Xhpgg)

Required area of embedment strength:

F
A = —  =950.2590m"
req f |’
¢.90.d"c.90
Washer plate edge:  Squ := 35mm
2 2
Aprov.s = Squl8qu — 0.250 (12mm)~ = 1111.903hm

therefore = "OK"

NOTE: Min. edge distance is 80mm with min. 45mm embedment into brick 20N/mm?2,
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9. Summary:

sk ke sk sk sk sk sk sk s sk sk skeoske skt sk sk sk sk skt sk sk sk skoske skt sk sk sk skoske sk sk sk sk sk skt sk sk sk stk skt sk sk sk sk skt sk skosk skt skt sk stk skt skokeoskoskok skok

* Use 75x200 C24 constructional sawn timber posts at following crs: 2.0m (to all zones);

* Use 3No. 50x75 C16 constructional sawn timber rails at 760mm centres max;

* Face material assumed as 18mm FSC Grade Plywood,;

* Use 6mm wood screws S0mm long for the ply to rail connection at 300mm centres;

* Use 1No. 6mm wood screws 150mm long per rail to post connection;

* Posts to be secured to brick wall;

* Timber posts fixed directly to the front of kentledge blocks with 3No. M08 Excalibur bolts
(or other approved) with 35x35x6mm thick steel washer under each bolt

* All timber holes must be pre-drilled.

skt sk sk sk s sk sk sk sk sk seoske skt sk sk sk skoske skt sk sk sk sk skt sk sk sk skoske sk sk sk sk sk skt sk sk sk sostke skt sk st sk sk skt sk skosk skt skt sk stk skt skokeoskoskok skok
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APPENDIX A

Figure NA1 Value of fundamental basie wind veloeity vy g, (m/s) before the
altitude correction is applied
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APPENDIX C

Allowable internal forces
for timber beams

(according to BS 5268-2:2002)




75x200mm C24 timber posts

Dimensions of cross-section:

Section area:

Moment of inertia:

Section modulus:

a = 3lhn b = 8lhn

A = alb = 140.46m”

Timber_grade = "C24"

Bending stress parallel to grain:

Shear stress parallel to grain
(service class 3):

Mean modulus of elasticity
(service class 3):

Minimum modulus of elasticity:

aEE>3 4
[ ;= —— =4448.925[dm
y 12
2
w. = 2 4s630mS
y 6
N
fZ = 7.5@—2
mm
N
qA = O.71EI—2
mm
~ N
EO.mean = 86400 5
mm

N
Emin = 57603—
mm

Aplication = "load sharing - hoarding"

Factor converting service classes 1 and 2 strength
classes to service class 3 (bending):

Factor converting service classes 1 and 2 strength
classes to service class 3 (shear):

Duration of load factor:
Bearing stress factor:
Form factor:

Depth factor:

Load sharing factor:

PERMISSIBLE STRESSES

Moment of resistance:

y

Shear load:

Koy, = 0.8
Ky = 0.9
Ky =175
Ky = 1.0
Kg = 1.0
K5 = 1.046
Kg =1



50x75mm C16 timber rails

Dimensions of cross-section: a = 20h b = 30h

Section area: AS = alb = 33.84Bm2

3
Moment of inertia: Iy = % = 146.189lIim4
2
Section modulus: Wy = % = 40.6Bm3

Timber_grade = "C16"

N
Bending stress parallel to grain:  fZ = 5.3@—2

mm
i N
Shear stress pargllel to grain qA = 0.6703
(service class 3): 2
mm
Mean modulus of elasticity N
E = 7040—-
(service class 3): 0.mean 2

mm

N
Minimum modulus of elasticity: Emin = 46409—2
mm

Aplication = "load sharing - hoarding"

Factor converting service classes 1 and 2 strength

classes to service class 3 (bending): K2b =0.8
Factor converting service classes 1 and 2 strength Ko =009
classes to service class 3 (shear): 28 T V-

Duration of load factor: K3 =175
Bearing stress factor: Ky =10
Form factor: Kg = 1.0

Depth factor: K~ = 1.165

Load sharing factor: Kg =1

Plywood used: =~ 18mm Finish plywood - sanded (9 veneers)

Characteristic mean modulus of elasticity in bending - N
face grain perpendicular to span:  Ep, p1y 1= 3350—2
mm
Modification factor for creep deformation and
service class (table 38 BS EN 5268-2): Kgef = 0.0

Duration of load and servce class factor for
plywood (short and very short term - table 39 BS K3 = 1.43
EN 5268-2):



Grade modulus value:

Area of ply in the face contact with rail:

Rail and plywood modulus of elasticity ratio:

Moment of inertia of ply section:

Transformed area of the timber
component:

Distance between centroid of ply section and
centroid of rail section:

Distance between centroid of rail section and
centroid of transformed timber component:

Distance between centroid of ply section and
centroid of transformed timber component:

Distance between centroid of transformed timber
component and top fibre of the section:

Distance between centroid of transformed timber
component and bottom fibre of the section:

Moment of inertia of transformed timber
component:

Section modulus - top fibres:

Section modulus - bottom fibres:

Min. section modulus:

Section area:

E

pl N
Egply = ——K3q = 4790.53—
1+ kdef mm
__ _ 2
Aply = 18mm[d = 8.46[dm
E
0.
o= — A g
Ed.ply
3
__al(18mm)~ _ 4
Iy ply = ————— = 2.284[dm
A
1
A= A+ —22 = 39.597[@m>
1 S Q
b 18mm
ydiSt = E + T = 4.5[dm
A
_ ply _
yI' — a#!\l@dlst = 6542&[’1H’1
AS
yply = X]@dlst = 3.846[dm
18mm
Yo = Yplyt = = 4.7460dm
b
Yq =yt B = 4.254[dm
Iy ply 4
I.:=1 + = 247.369dm
C y a
+As@dist@r
I
W. =2 =52.1240m°
y.u
Yu
I, ;
Wy 4 = — = 58.147@m
. Ya
W. = min(W. . W. .) = 52.1@m"°
y = mm( v V.d) = 52.1[dm

A = A = 39.597@m”

PERMISSIBLE STRESSES

Moment of resistance:

S\

| \

MRd = fZIW

y

Shear load:

geometric properties of transformed timber component
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Aim:

Provide calculations for 5.0m width access gate secured to steel post embedded into the
ground. All set out on the drawing no. 3417-18-P0.

Loadings:

This structure has been designed in accordance with the following guidance:
-BS EN 1991-1-4:2005 - Wind Actions & TG20-13 Wind Guidance

-BS 5975:2008 - Code of practice for temp. works procedures and the permissible stress design of falsework

-BS 6180:2011 - Table 2
- TWf2012:01 HOARDINGS: A guide to good practice

2. Loading:

2.1. Minimum notional horizonal load:

The minimum notional horizontal load applied to hoarding is:

kN
H, = 0.74—

m

2.2. Wind load:

, acting at height of: hZ = 1.2m

Gate dimnesions:

Gate length:
total length:
bay width:

Gate height:

1:=5m
b:=1=5m
d:=0.Im
h:=2.5m

Site location data:

altitude of the site:

distance to shoreline:

distance inside town terrain:

above the base.

A = 60m
distsh = 65km

disttowIl = 8km
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Displacement height: 6 h,,
2 hH\'H
.__,f"ﬁ Fy
I e - S - z=0
have - Om 'hEI'.'El F
IITlill!u
. F i i v & E
[ X ol
I~ il
x := Om
hjg = | min(0.8hyye,0.60) if x < 20,y = 0m
min( 120,y = 0.2x,0.60) if x > 2h, . Ox < 6.hyye
0 if x 2 6h,,,
Reference height for Wind Calculation:
h=25m < b=5m
HLH
_T_ zﬂ:h qlml:z}:q::-[ze:] L
h< b h ;
t f
reference height: z,:=h =25m
Fundamental value of of basic wind velocity:
Sfundamental value of basic wind =915 m  [Figure NA.1]
locity b ltitude correction: Yb.map T <107 : :
velocity before altitude correction: S (see appendix A for details)
. A
altitude factor: Capt = |1 +0.001— if z, < 10m = 1.06
m
0.2
A (10
1+ 0.001—[E—mj it z, > 10m
m{ z,

m
Vb.0 ‘= Vb.mapSalt = 22'79:
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The basic wind velocity:
directional factor: ~ cg;, = 1.0 (for simplification)
season factor: Coeason = 10 (for simplification)
probability factor: Cprob = 0.83 (gate with hoarding up to 2 years)
a _ m
Vb ‘= Cprob Cdir9season¥b.0 = 18'916:
Basic velocity pressure:
k
air density (NA.2.18): p = 12262
m3
| )
Peak Velocity pressure:
Distance upwind to shoreline: distgy, = 65Km
Distance inside town terrain: distiypn = 8km

Reference height - displacement height: ~ z, —hg;¢ = 2.5m

exposure factor: Ce = 1.55 [Figure NA.7] (see appendix B for details)

exposure factor

) Co = 0.64 [Figure NA.8] (see appendix B for details)
for town terrain: =

(for country site terrain = 1.0)
FULL WIND

dp = celde Tldp = 0.218[KP3

WORKING WIND
= 0.2kP3

9p.work
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Wind pressure on surfaces - free-standing wall:
solidity ratio: =10 1
length to height ratio: — =2
return corners: rc ;= NO h

Tab

le 7.9 — Recommended pressure coefficients ¢, . for free-standing walls and parapets

Solidity Zone A B [ D
) dh=3 23 1,4 1,2 1.2

Without
retum ih=5 249 1,8 14 1,2

o=1 COMErs
fdh=10 3.4 21 1,7 1.2

with retumn corners

of length = h® 21 1.8 14 12
p=08 1.2 1,2 1,2 1.2

® Linear interpolation may be used for retumn comer lengths between 0,0 and kb

Zone A:

NOTE: Calculations may be neglected (Zone A is only 0.72m wide)

Zone B:

“pe.net.B - H zone lengths:

WB = qpmpe.net.B = 0.305[kPa lb.ac =20 = 5m

WB.work = 9p.work ®pe.net.B = 0-28KPa Iy = lp o ~0.30 = 4.25m
Zone C:

Cpe.net.C = 12 zone lengths:

We 1= 48 per.c = 0.261(kPa I g0 = 4T = 10m

W work = qp.workmpe.net.C = 0.24[kPa o= leac “lpac =5m
Zone D:

NOTE: Calculations may be neglected (in the worst case scenario zone D does not include
the length of the gate)

forf>4h
00,3 h 42 h a4 h
A / C h
B N
l&
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3. Posts design: Perm. BM and SF:
Post used: SHS 100x100x5 S355 MRpq = 23.572kNm QRrq = 191.637kN
(for details see app. C)
w [ Fl | . [
(Wind Load) |— Hoarding _/.
%
|—=s
—=
H:
— )
: |- {National Load) =
=
el
™ |--<= |
| Bs "
— [ o
¢ M 1 1 & Q\y 3o .
v Profile cross section
Applied loads on system Design representation

Post cantilever length: p:=h =2.5m

Two load cases:

Notional load lever arm: p, := max (p +h, —h, Om) =12m LC1: Full Wind

Gate leaf dimensions: LC2: Working Wind
h=25m - gate height + Lateral Load
0.51 = 2.5m - leaf length
Wgate := 300kg - gate weight (ONE LEAF)

NOTE: Blocks also stabilise an additional 2.0m wide hoarding 2.0m

by, =—— =1
(for ZONE D spacing from hoarding calculations). h 2 o

Connectors information:

Ctop = 300mm - bolt to upper box edge distance Ctop
Chot -= 300mm - bolt to lower box edge distance —
CrSconn = M = Ctop ~ “bot = 1.9m - bolt centres

crs
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Max. bending moment in post:

M, := max (0.51 ...jmvaﬂzf (051 +bh)mva.W0rk[523 | = 6.17&Nm
*On +(0.51+ by ) B,

NOTE: 0.9kN as a load from worker on leaf.
Max. shear force in post:

Qq = (0.51+ by) Hnax (WRB, Wp 0P + H,) = 5.04EN

Qqp = M90 = 3.12[KN
90 - IS conn : shear = "OK"

Ground resistance moment:

Ground factor (for average quality of the ground):

[\

Minimum effective width of concreted foundation: D := 0.40m
Planting depth of the post from ground level: P = 1.0m

Factor of safety for destabilizing variable actions: Vg &= 13

_ GD®?

M. :
g 10m

= 15.6[KNm

Max. overturning moment about fulcrum point:

Moo = [ Mg+ (0.7070Q) ) B = 14.601EkNm < Mg = 156&Nm

therefore = "OK"

Mo.90 = [Mgg + (0.707RQgP) |Bip = 12.2kNm < Mg = 156&Nm

therefore = "OK"
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4. Connection of hinger to gate
Zone A:
— _ zone length:
WA = qpmpe.net.A = (0.5[kPa

I, == 030 = 0.75m
WA .work = 9p.work Spe.net.A = 0-46kPa

Max. load on connection in wind zone A:

Qelose = 0-SHnax (WA D51, Wy o051+ H,) = 2.3620kN
Max. load on connection in case with open gates: Basic withdrawal load per
. = 3 12KN mm of penetration:
dopen = Qg = 3- N
F,=182—
Connection used: 6mm wood screws, S0mm long mm
Assumed no. of screws: n =5 Basic single shear lateral load
o ) [BS 5268-2:2002, table 66]:
Point side penetration: e := 50mm — 10mm = 40inhm
Fq 1= 765N

Design factors:

Ksy = 1.25 (very short term loading) K53 :=0.7 (Class 3) Ksyq =1 (for no. of screws < 10)

Permissible load per metre:

Q(Rrd = NEFKsrKs3Ksy = 3.19EKN > max( = 3.12EN

Yelose qopen)
uplifting = "OK"

QSRd = n[lFSEK52EK53[K54 = 3.35[KN > quCl’l = 3.12[KN
shear = "OK"
5. Welded connection of steel hinge to post:
Weld information:
Weld length: WLg = 50mm |
Weld leg length: S = 6mm 1\“
Throat thickness: a:=0.7s = 4.2ihm E
Transverse capacity: Py = 1.1551<NEhm_1 oo
T

NOTE: Calculations based on values S275, pw = 220 N/mm? and K=1.25.
Max. withdrawal force on connection:

W 1= gopen = 3.12kN

Permissible load (lower weld):
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6. Timber posts design (alternative): Perm. BM and SF:
Post used: Timber 150x150mm C24 Mg4 = 6.374kNm QRrgq = 25.16kN
(for details see app. D)
w [ Fl | . [
(Wind Load) |— Hoarding _/.
| o
|—=s
—=
H
: : {Nolionafload} . -
B
el
™ |--<= |
| Bs "
= - 0
. ! [ %, » 0 b
Applied loads on system Design representation Profile cross section

Post cantilever length: p:=h =2.5m

Two load cases:

Notional load lever arm: p, := max (p +h, —h, Om) =12m LC1: Full Wind
Gate leaf dimensions: LC2: Working Wind
h=25m - gate height + Lateral Load
0.51 = 2.5m - leaf length
Wgate = 300kg - gate weight (ONE LEAF)

NOTE: Blocks also stabilise an additional 2.0m wide hoarding be = 1m
W=

(for ZONE D spacing from hoarding calculations).

Connectors information:

Ctop = 300mm - bolt to upper box edge distance Ctop
Chot = 300mm - bolt to lower box edge distance —
CrSconn = M = Ctop ~ “bot = 1.9m - bolt centres

crs
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Max. bending moment in post:
M := max (0.51 ...j[HDWB% ,(0.51 + bh)[13@7&113.\,“)&[521 .| = 6.17KNm
+b
h +(0.51+ by ) B,
NOTE: 0.9kN as a load from worker on leaf.
Max. shear force in post:
Qq = (0.51+ by) Hnax (WRB, Wp 0P + H,) = 5.04EN
M
90
Q90 Pl Crs - 3.12&N Shear = HOKH
conn
7. Connectionon of steel hinge to post:
Zone A:
__ _ zone length:
WA = qpmpe.net.A = 0.5[kPa

I, == 030 = 0.75m
WA .work = 9p.work Spe.net.A = 0-46kPa

Max. load on connection in wind zone A:

Qelose = 0-SHnax (WA D51, Wy o051+ H,) = 2.3620kN
Max. load on connection in case with open gates: Basic withdrawal load per
. PN mm of penetration:
dopen = Qg = 3- N
Fii=21.1—
Connection used: 6mm wood screws, S0mm long mm
Assumed no. of screws: n =5 Basic single shear lateral load
o ) [BS 5268-2:2002, table 66]:
Point side penetration: e := 50mm — 10mm = 40inhm
Fq 1= 826N

Design factors:

Ksy i= 1.25 (very short term loading) K53 :=0.7 (Class 3) Ksyq =1 (for no. of screws < 10)

Permissible load per metre:

QuRrd = NEFKsrKs3Ksy = 3.69EKN > max( ) = 3.12&N

Yclose  dopen

uplifting = "OK"

Yopen
shear = "OK"
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8. Summary:
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* 2.5m high gate to be secured to SHS 100x100x5Smm S35S5 steel post (or to timber post
150x150mm C24 - as alternative (150mm - finished size of a timber)

* Posts also stabilise adjacent hoarding.

* The gates were covered in ply.

* Max. weigh of the gate to be 300kg (one leaf).

* Posts to be embedded into the ground in 400mm dia. hole, 1.00m deep and infilled with concrete.

* Gate fixed to posts with steel hinge (using SNo. 6mm wood screws, SOmm long (per connection),

hinge fixed to steel post on 6mm welded connection (for timber post connection use SNo. 6mm woo«
screws, S0mm long (per one hinge).

>k st sk ke sk sk sk sk sk sk s sk sk skoske sk s sk sk skt skt s sk sk stk skt s sk sk stk skt sk skeoske skoske skt sk skeoske sk sk sk stk sk skt sk skosk sk skt sk skokoskokoskokoskoskok sk
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APPENDIX A

Figure NA1 Valne of fundamental basic wind veloecity v
altitude correction is applied

(m/s) hefore the
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APPENDIX C

Allowable internal forces
for steel column
(according to BS 1993-1-1:2006)
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DESIGM

=ElUEE L)

Profile: SHS 100x100x5 S355

Section dimensions:

a ;= 10cm
t:= 0.5cm
r:=0.75cm

Section properties:

sectional area
second moment of area (axis Y-Y)

second moment of area (axis Z-Z)

Ay = 18.7cm’
o 4
Iy = 279cm
I, =1, = 2790m"
2 =1y = m
iy : = 3.86ldm
i, = 3.86[dm
W, = 55.9cm’
Cly = .Jcm
o _ 3
WC].Z = wely = 55.90dm
o 3
Wpl.y = 66.4cm
o _ 3
Steel properties:  S355 steel
fy := 355MPa

E, := 210GPa

radius of gyration (axis Y-Y)

radius of gyration (axis Z-Z)

elastic modulus (axis Y-Y)
elastic modulus (axis Z-Z)
plastic modulus (axis Y-Y)

plastic modulus (axis Z-Z)

(Table 3.1 BS EN 1993-1-1)

nominal yield strength

modulus of elasticity

Profile cross section
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Classification of cross section (Table 5.2 BS EN 1993-1-1)
-WEB

235MP
€= /% = 0.814
y

Bending: Cly,,, = |1 if = < 72 =
: t
2 if £ <8308 > 70
t t
3 if £ < 1246 0S > 83¢
t t

4 otherwise
Bending

Partial factors: (Section 6.1 BS EN 1993-1-1)

c:=a-2t—2r = 750hm

t = Shm

class := Clw.b =1

Mo = 1.00  -resistance of cross-sections whatever the class is

Design shear resistance
- Wplylly

MO

M, Rd = 23.572(kNm

Shear

Shear area:

VpLRd =

Design shear resistance

VeRd = Vpl.Rd if class = 1 class = 2
"stress analysis required" if class = 3
PERMISSIBLE STRESSES

Moment of resistance: Mc.Rd = 23.572[KNm

Shear load: Vc.Rd = 191.637kN

= 191.637EN
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APPENDIX D

Allowable internal forces
for timber beams
(according to BS 5268-2:2002)
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Profile: Timber 150x150mm C24
Dimensions of cross-section: a = 60h b = 60h
Section area: AS =alb = 225Etm2
a[ﬂ)3 4
Moment of inertia: Iy = 7 = 4218.75dm
2
) i)
Section modulus: Wy = aT = 562.5[Iim3

Timber_grade = "C24"

N
Bending stress parallel to grain:  fZ = 7.5G—2

mm
i N
Shear stress pargllel to grain qA = 07103
(service class 3): 2
mm
Mean modulus of elasticity N
E = 8640[4+—
(service class 3): 0.mean mmz

N
Minimum modulus of elasticity: Emin = 5760@—2
mm

Aplication = "load sharing - hoarding"

Factor converting service classes 1 and 2 strength

classes to service class 3 (bending): K2b =038
Factor converting service classes 1 and 2 strength Ks =009
classes to service class 3 (shear): 2s T Y

Duration of load factor: K3 =175
Bearing stress factor: Ky =10
Form factor: Kg = 1.0
Depth factor: K~ =1.079
Load sharing factor: Kg =1

PERMISSIBLE STRESSES

Moment of resistance: MRdP = fZWVy[bi[K3EK4EK6EK7EK8 = 6.374RN

Shear load: VRdP = qAIASKZSEK3EK4EK6EK8 = 25.16[RN



