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BRITISH STANDARDS 

The British Standards listed below have been used in the preparation of these 
calculations. All British Standards incorporate the latest revision and amendments. 

0 BS648: 

BS5268 : 
0 

D 

D 

BS5628: 
0 

0 

0 

BS5950: 

BS6399: 
0 

0 

0 

~ BS8004: 

BS8110: 

D 

0 Tick as necessary 

1964 : Schedule of Weights of Buildings 
Materials. 

: Structural Use of Timber. 
Part 2 :2002 : Code of Practice for Permissible stress 

design , materials and workmanship. 
Part 3 : 1998 : Code of Practice for Trussed Rafter Roofs. 

Part 4( 4.1) 1978 : Fire Resistance of Timber structures. 

: Code of Practice for Use of Masonry. 
Part 1 : 1992 : Structural Use of Unreinforced Masonry. 

Part 2 :2000 : Structural Use of Reinforced and 
Prestressed Masonry. 

Part 3 :2001 : Materials and components, design and 
workmanship. 

Part 1 : 
: Structural Use of Steel in Building. 

2000 : Code of Practice for design in simple and 
continuous construction : hot rolled sections 

: Loading for Buildings. 
Part 1 : 1996 : Code of Practice for Dead and Imposed 

Loads. 
Part 2 : 1997 : Code of Practice for Wind Loads 

Part 3 :1988 : Code of Practice for Imposed Roof Loads. 

1986 : Code of Practice for Foundations. 

: Structural Use of Concrete. 
Part 1 :1997 : Code of Practice for Design and 

Construction. 

Part 2 : 1985 : Code of Practice for Special Circumstances 

Other British Standards used in the calculations : 



M~:r ~~~ ~ QwA\kJ.- I \ ~L-GS OF ~C..I L..'-'1 

Checked by 
~~~ 1 f/i4-o Sheet 

~(JE:K_ CHt-DPIN&j (1gVk."1i41<) 

131t-17fiN5 

S-rerD ~{?:91c. c. 

~-V--"'- Rvwo{)o 
JN 5 I/ l-fr'r!OJ\/ 

~Ice fu_ao .. &tJ 

2 
Date 

~?\1~ 

D 15 
0. '1 0 

Q. j_5 
o. 1o 
n.os 
62-~0 . 

MBA 
CONSULTING 



Made by jP Job 
~N Q-wArveL - \sLJt-s Oi:: Sc.~ e-· Title 

Checked by Job Sheet Date 
No. 1Gt.4-o 3 · Qtl ''TT 

MBA 
CONSULT I NG 

Sun-c: J?ow Cl {j1'Jk) TL (k:tJk4. 
:slft~E -J;Z :' e ·/;t=::, 

~ 13.'iWCl21)_ 5t'/('flt 0· 10 '-

~T?QAJS 0' 0 -

~~J,,~C 0 · I LL 

{ lvs_ vLz4-Tf O tJ a_.c s 

[e11-11'Je,- ~ Se-~~la='S 0.25 

SNow O·h 

3o~ ~ kt£t-u: ? . 1.~ 

T~L 2 .15 tabJI~ .... 
v- Q·~~ -

£xrett NA.:L W.i:W.. PL 

1?0AIJ5E/C._ o. ~ 
Si.+. t OC""'i- 13Lccx:. e_. 0 

lN7. 1 OQ lk VY £1 '!J. '2( ti 1. . Q. 

llVS'UI A--r10., c.o.S 

P~.,.~ o. ~ 

Toi.AL b-.25 (!.~1- . 



Made by 0 e1 · Job C 
Title -ARN Gw1t\1€L 1 bLES 0f Sc1LL'J 

Checked by Job Sheet Date _, 
No. 16Z4-o . 4- (;EPI 1'r 

l-<cc~ \)o\s\S · 

LoAO\N~~- k0U:-

£-r 12o_c.it - DL = 0 ·7-5/cos(~ o) ~ O .· 7.-7 
IL =D·6-

f t 
{~oo 

/ 

MBA 
CONSULTING 

~Vt])£ 
I ~5Qx50 ah 
1/Ml!>ell ~~~ 
JQ 4-0 0 M.~ c,_/ (_ . 



MBA Project Job no. 

Carn Gwavel, Isles of Scilly 16240 

Cales for Start page no./Revision 
c 0 N s u L T I N G Roof Joists 5 
Bosccweri ~us~ CN>pef Hill Tel: 1 811: 2l:illQ6'.t' I Checked date I Approved date Tturo Comwot! fll J 381' Fax: 0 2b091}3 Cales by I Cales date I Checked by Approved by 

EP 13/11/2017 

TIMBER JOIST DESIGN (BS5268-2:2002) 

Joist details 

Joist breadth 

Joist spacing 

Timber strength class 

Span details 

Number of spans 

Clear length of span 

T 
0 
IO ..... 

1 

Section properties 

Second moment of area 

Loading details 

Joist self weight 

Imposed UDL{Medium term) 

Imposed point load (Short) 

Consider medium term loads 

Design bending moment 

Design support reaction 

Check bending stress 

Permissible bending stress 

Check shear stress 

Permissible shear stress 

b =47 mm 

s = 400 mm 

C16 

Nspan = 1 

Ls1=2800 mm 

j.--10D-.j 

I= 13218750 mm4 

Fswt = 0.02 kN/m 

F;_udl = 0.60 kN/m2 

F;_p1 = 0.90 kN 

M = 0.558 kNm 

R = 0.797 kN 

crm_adm = 7.865 N/mm2 

tadm = 0.921 N/mm2 

Joist depth 

Service class of timber 

Length of bearing 

Section modulus 

Dead load 

Design shear force 

Design deflection 

Tedds calculation version 1.1.04 

h = 150 mm 

1 

Lb= 100 mm 

Z = 176250 mm3 

Fd_udl = 0.77 kN/m2 

V = 0.797 kN 

o =4.090 mm 

Applied bending stress crm_max = 3.166 N/mm2 

PASS - Applied bending stress within permissible limits 

Applied shear stress tmax = 0.170 N/mm2 

PASS - Applied shear stress within permissible limits 



MBA 
c 0 N s u L I 1\1 G 

RoscC'NE'!l Hmrse Ctlope; ~:it Tel: .?60~6.2 

fturo Ccmwoti nl I JBH Fox: 2 26090 

Check bearing stress 

Permissible bearing stress 

Check deflection 

Permissible deflection 

Consider short term loads 

Design bending moment 

Design support reaction 

Check bending stress 

Permissible bending stress 

Check shear stress 

Permissible shear stress 

Check bearing stress 

Permissible bearing stress 

Check deflection 

Permissible deflection 

Project Job no. 

Cam Gwavel, Isles of Scilly 16240 

Cales for Start page no./Revision 

Roof Joists 6 

Cales by I Cales date 

EP 13/11/2017 

crc_adm = 3.025 N/mm2 

liadm = 8.400 mm 

M = 0.953 kNm 

R = 1.361 kN 

Om_adm = 9.438 N/mm2 

"tadm = 1.106 N/mm2 

crc_adm = 3.630 N/mm2 

liadm = 8.400 mm 

I Checked by I Checked date Approved by I Approved date 

Applied bearing stress crc_max = 0.170 N/mm2 

PASS - Applied bearing stress within permissible limits 

Actual deflection Ii = 4.090 mm 

PASS - Actual deflection within permissible limits 

Design shear force 

Design deflection 

Applied bending stress 

V = 1.361 kN 

Ii = 6.100 mm 

crm_max = 5.406 N/mm2 

PASS - Applied bending stress within permissible limits 

Applied shear stress -rmax = 0.290 N/mm2 

PASS -Applied shear stress within permissible limits 

Applied bearing stress crc_max = 0.290 N/mm2 

PASS -Applied bearing stress within permissible limits 

Actual deflection Ii = 6.100 mm 

PASS - Actual deflection within permissible limits 
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EP 13/11/2017 

TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002 
TEDDS calculation version 1.6.00 

Load Envelope - Combination 1 

kNm 
Bending Moment Envelope 

'']~ ~ 
9. 701 --~9.~7 ---

mm 4800 
A~-------------..:..::-r-1'----------------!B 

Applied loading 

Beam loads 

Load combinations 

Load combination 1 

Analysis results 

Design moment 

Total load on beam 

Reactions at support A 

M = 9.701 kNm 

Wtot = 16.169 kN 

RA_max = 8.084 kN 

Unfactored dead load reaction at support A 

Unfactored imposed load reaction at support A 

Dead self weight of beam x 1 

Dead full UDL 1. 770 kN/m 

Imposed full UDL 1.390 kN/m 

Support A 

Span 1 

Support B 

Design shear 

RA_min = 8.084 kN 

RA_Dead = 4.748 kN 

RA_lmposed = 3.336 kN 

Dead x 1.00 

Imposed x 1.00 

Dead x 1.00 

Imposed x 1.00 

Dead x 1.00 

Imposed x 1.00 

F = 8.084 kN 
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EP 

Reactions at support B Re_max = 8.084 kN 

Unfactored dead load reaction at support B 

Unfactored imposed load reaction at support B 

13/11/2017 

Re_min = 8.084 kN 

Re_oead = 4.748 kN 

Re_lmposed = 3.336 kN 

Approved by 

T ~--

:Q 

l 

Timber section details 

Breadth of section 

Number of sections 

Timber strength class 

Member details 

Service class of timber 

Length of bearing 

b = 75 mm 

N=3 

C24 

1 

j.---100--.j 

Lb = 100 mm 

Underside of beam notched at all supports 

Beam depth at notch he = 175 mm 

Lateral support - cl.2.10.8 

Permiss.depth-to-breadth ratio 5.00 

Check bearing stress 

Permissible bearing stress Oc_adm = 3.960 N/mm2 

Depth of section 

Breadth of beam 

Load duration 

h = 225 mm 

bb = 225 mm 

Short term 

Actual depth-to-breadth ratio 1.00 

PASS - Lateral support is adequate 

Applied bearing stress Oc_a = 0.359 N/mm2 

PASS - Applied compressive stress is less than permissible compressive stress at bearing 

Bending parallel to grain 

Permissible bending stress om_adm = 12.773 N/mm2 Applied bending stress om_a = 5.110 N/mm2 

PASS - Applied bending stress is less than permissible bending stress 

Shear parallel to grain at notched support 

Permissible shear stress 

Deflection 

Permissible deflection 

'tadm = 0.911 N/mm2 

15adm = 13.995 mm 

Applied shear stress ta = 0.308 N/mm2 

PASS - Applied shear stress is less than permissible shear stress 

Total deflection 15a = 12.936 mm 

PASS - Total deflection is less than permissible deflection 
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Sheet No. ~O 
Job No. 
Designer 
Date Tuesday, 10, October, 2017 
Registered Details:-

Tel: Fax: 
Email: 

Wind Assessment to BS6399-2 

Data Entry:-
Site Altitude 4.750 m Reference Height (Hr) Diagonal Dimension (a) 

Basic Wind Speed 23.900 Roof 4.680 m Roof 12.500 m 

Seasonal Factor (Ss) 1.000 mis Side Walls 4.680 m Sides 11.050 m 

Probability Factor(Sp) 1.000 Gables 4.680 m Gables 10.000 m 
Site ID 

Dynamic Pressure Results 

Wind Direction {deg) 0 30 60 90 120 150 180 210 240 270 300 330 

Direction Factor Sd 0.78 0.73 0.73 0.74 0.73 0.80 0.85 0.93 1.00 0.99 0.91 0.82 

Topographic 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Location Factors 

Altitude Factor Sa 1.005 1.005 1.005 1.005 1.005 1.005 1.005 1.005 1.005 1.005 1.005 1.005 

Effective Roof 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 
Height 

Sides 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 He (m) 
. 

Gable 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 4.68 

Terrain Roof 1.611 1.591 1.591 1.591 1.611 1.611 1.632 1.632 1.632 1.611 1.632 1.632 
&Building Sides 1.611 1.591 1.591 1.591 1.611 1.611 1.632 1.632 1.632 1.611 1.632 1.632 
Factor Sb 

Gable 1.611 1.591 1.591 1.591 1.611 1.611 1.632 1.632 1.632 1.611 1.632 1.632 

Site Wind Roof 18.73 17.53 17.53 17.77 17.53 19.21 20.41 22.33 24.01 23.77 21.85 19.69 
Speed Vs 

Sides 18.73 17.53 17.53 17.77 17.53 19.21 20.41 22.33 24.01 23.77 21.85 19.69 (mis) 
Gable 18.73 17.53 17.53 17.77 17.53 19.21 20.41 22.33 24.01 23.77 21.85 19.69 

Effective Roof 30.17 27.89 27.89 28.27 28.24 30.94 33.31 36.45 39.19 38.29 35.67 32.14 
Wind Speed 

Sides 30.17 27.89 27.89 28.27 28.24 30.94 33.31 36.45 39.19 38.29 35.67 32.14 Ve (mis) 
Gable 30.17 27.89 27.89 28.27 28.24 30.94 33.31 36.45 39.19 38.29 35.67 32.14 

Dynamic Roof 0.558 0.477 0.477 0.490 0.489 0.587 0.680 0.814 0.942 0.899 0.780 0.633 
Pressure 

Sides 0.558 0.477 0.477 0.490 0.489 0.587 0.680 0.814 0.942 0.899 0.780 0.633 q (kNlm2
) 

Gable 0.558 0.477 0.477 0.490 0.489 0.587 0.680 0.814 0.942 0.899 0.780 0.633 

Size Effect Roof 0.949 0.938 0.938 0.938 0.949 0.949 0.949 0.949 0.949 0.949 0.949 0.949 
Factor 

Sides 0.955 0.945 0.945 0.945 0.955 0.955 0.955 0.955 0.955 0.955 0.955 0.955 Cae 
Gable 0.960 0.950 0.950 0.950 0.960 0.960 0.960 0.960 0.960 0.960 0.960 0.960 
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METS EC 
Date Tuesday, 10, October, 2017 

/BUILDING PRODUCTS/ 
LIMITED 

Broadwell Road, Oldbury, West Mids. 869 4HF 
Tel:0121 601 6000 Fax:0121 601 6111 

Email: purlin@metsec.com 
Website: http://www.metsec.com 

Registered Details:-

Tel: 
Email: 

Wind Assessment to BS6399-2 

Ho= Obstruction Height or average height 

Fax: 

""" Hr 

of roof tops upwind of building under consideration 

Hr= Maximum height of building (REFERENCE HEIGHT) 

Xo= Distance to obstruction 

Terrain Data 

Wind Direction (deg) 0 30 60 90 120 150 180 210 240 

Smallest Obstruction 0 0 0 0 0 0 0 0 0 
Height Ho(m) 

Distance to Obstruction 
20 20 20 20 20 20 20 20 20 Xo(m) 

Upwind distance to sea 2 3 3 3 2 2 0 0 0 
(km) 

Upwind Distance from 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Edge of Town(km) 

270 300 330 

0 0 0 

20 20 20 

2 0 0 

0.0 0.0 0.0 
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Sheet No. 

Job No. 

Designer 

METS EC 
Date Tuesday, 10, October, 2017 

/BUILDING PRODUCTS/ 
LIMITED 

Broadwell Road, Oldbury, West Mids. 869 4HF 
Tel:0121 601 6000 Fax:0121 601 6111 

Email: purlin@metsec.com 
Website: http://www.metsec.com 

Registered Details:-

Tel: 
Email: 

Wind Assessment to BS6399-2 

Roof Orientation 

Roof Type 

330.000 deg. North 
Flat Roof 

Dynamic Pressure kN/m2 

Orthogonal Orthogonal Orthogonal 
Direction 1 Direction 2 Direction 3 

0.780 0.490 0.680 

Orthogonal 
Direction 4 

0.942 

Fax: 
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Tel:0121 601 6000 Fax:0121 601 6111 
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Sheet No. ~ 3 . 
Job No. 

Designer 

Date Tuesday, 10, October, 2017 

Registered Details:-

Tel: Fax: 
Email: 

Wind Assessment to BS6399-2 

Wall Orientation 330.000 deg. North 
Short Face 1 or 3 9.500 m (Gable) 

Long Face 2 or 4 10.000 m (Side) 

Dynamic Pressure kN/m 2 

Face 1 Face 2 Face 3 Face 4 

0.780 0.490 0.680 0.942 



14 
!O 

/ MetSPEC /® 
DESIGN SUITE 

MetSPEC1 4©Copyright 2017,Metsec Building Products 
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Job No. 
Designer 

METSEC 
/BUILDING PRODUCTS/ 

Date Tuesday, 10, October, 2017 
Registered Details:-

LIMITED 
Broadwell Road, Oldbury, West Mids. B69 4HF 

Tel:0121 601 6000 Fax:0121 601 6111 
Email: purlin@metsec.com 

Website: http://www.metsec.com 

Tel: Fax: 
Email: 

Wind Analysis to BS6399-2 - Cpe Results for Roofs 
DATA ENTRY:­
Width of Bay 
Length of Bay 
Roof Type 
Bay type 

Wind 

11 .000 m Reference Height4.680m 
6.500 m Roof Pitch 10.000 deg. 
Monopitch roof 
Single bay building 

High Eaves 
6500 

10350 11000 

650 

Low Eaves 
0 

3250 3250 

Wind 

6500 High Eaves 

2340 I 
11 11000 

6320 

-
I ' 

2340 Low Eaves 
936 

Wind • 3250 3250 High Eaves 

650 

11000 
10350 

6500 Low Eaves 

'1 -u5o l +0.100) 

I I -1 .0001 +0. 1 0~ 
I 1-o.5oo I +0.1 og 

•-2.400 l+o.100 I 
1111-1.100 l+o.100 I 
0 -1.s50 l+o.100 I 
•-0.150 l+o.100 I 
0-0.150 l+o.100 I 

• -2.500 1 

I. I -1 .050 I 
I l -o.s5o l 

NB: All dimensions are in millimetres, except Cpe values 



/MetSPEC/® 
DESIGN SUITE 

MetSPEC14©Copyright 2017,Metsec Building Products 

METS EC 
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LIMITED 
Broadwell Road, Oldbury, West Mids. B69 4HF 

Tel:0121 601 6000 Fax:0121 601 6111 
Email: purlin@metsec.com 

Website: http:l/www.metsec.com 

Wind Analysis to BS6399-2 

DATA ENTRY:­
Short Face 1 or 3 
Long Face 2 or 4 
Reference Face 
Reference Height 
Gap Between Buildings 

Wind on~ 
Face 2,. 

9.500 m 
10.000 m 
Face 1 (Gable) 
4.680 m 
0.000 m 

9500 

Sheet No. 

Job No. 

Designer 

15 

Date 10/10/2017 

Registered Details:-

Tel: 
Email: · 

- Cpe Results for Walls 

1 

Reference Face 

Fax: 

1872 7488 140 

9500 

140 7488 1872 

-Cpe On Reference Face1 
+Cpe On Reference Face =+0.755 
-Cpe On Opposite(Leeward) Face =0.500 

NB: All dimensions are in millimetres, except Cpe values 

Wind on 
Face4 
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Sheet No. _ 16 
Job No. 

Designer 

Date 10/10/2017 

Registered Details:-

Tel: 
Email: 

Wind Analysis to BS6399-2 - Cpe Results for Walls 

DATA ENTRY:­
Short Face 1 or 3 
Long Face 2 or 4 
Reference Face 
Reference Height 
Gap Between Buildings 

Wind on~ 
Face 3 ~ 

9.500 m 
10.000 m 
Face 2 (Side) 
4.680 m 
0.000 m 

10000 

1 

Reference Face 

Fax: 

1872 7488 640 

10000 

640 7488 1872 

-Cpe On Reference Face2 
+Cpe On Reference Face =+0.764 
-Cpe On Opposite(Leeward) Face =0.500 

NB: All dimensions are in millimetres, except Cpe values 

Wind on 
Face 1 
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Sheet No. 17 
Job No. 

Designer 

Date 10/10/2017 

Registered Details:-

Tel: 
Email: 

Wind Analysis to BS6399-2 - Cpe Results for Walls 

DATA ENTRY:­
Short Face 1 or 3 
Long Face 2 or 4 
Reference Face 
Reference Height 
Gap Between Buildings 

Windon~ 
Face 4,,. 

9.500 m 
10.000 m 
Face 3 (Gable) 
4.680 m 
0.000 m 

9500 

1 

Reference Face 

Fax: 

1872 7488 140 

9500 

140 7488 1872 

-Cpe On Reference Face3 
+Cpe On Reference Face =+0.755 
-Cpe On Opposite(Leeward) Face =0.500 

NB: All dimensions are in millimetres, except Cpe values 

Wind on 
Face 2 
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METS EC 
/BUILDING PRODUCTS/ 

LIMITED 
Broadwell Road, Oldbury, West Mids. B69 4HF 

Tel:0121 601 6000 Fax:0121 601 6111 
Email: purlin@metsec.com 

Website: http://www.metsec.com 

Wind Analysis to BS6399-2 

DATA ENTRY:­
Short Face 1 or 3 
Long Face 2 or 4 
Reference Face 
Reference Height 
Gap Between Buildings 

Wind on~ 
Face 1 ,. 

9.500 m 
10.000 m 
Face 4 (Side) 
4.680 m 
0.000 m 

10000 

Sheet No. ~ g' -
Job No. 

Designer 

Date 10/10/2017 

Registered Details:-

Tel: 
Email: 

- Cpe Results for Walls 

1 

Reference Face 

Fax: 

1872 7488 640 

10000 

640 7488 1872 

-Cpe On Reference Face4 
+Cpe On Reference Face =+0.764 
-Cpe On Opposite(Leeward) Face =0.500 

NB: All dimensions are in millimetres, except Cpe values 

Wind on 
Face 3 
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Sheet No. 

Job No. 

Designer 

METS EC 
Date Tuesday, 10, October, 2017 

/BUILDING PRODUCTS/ 
Registered Details:-

LIMITED 
Broadwell Road, Oldbury, West Mids. 869 4HF 

Tel:0121 601 6000 Fax:0121 601 6111 
Email: purlin@metsec.com 

Website: http://www.metsec.com 

Tel: 
Email: 

Wind Assessment to BS6399-2 

Data Entry:­

Condition 

Internal Volume 

Cpi 

Wind Direction (deg) 

Without Dominant Opening 

177.000 m3 

-ve 0.300 

+ve 0.200 

Size Effect Factors For Cpi 

0 30 60 90 120 150 180 210 

Fax: 

Reference Height (Hr) 
Roof 4.680 m 

Side Walls 4.680 m 

Gables 4.680 m 

240 270 300 

Size Effect Factor 
0.849 0.819 0.819 0.819 0.849 0.849 0.849 0.849 0.849 0.849 0.849 Cai (Roof) 

330 

0.849 
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METS EC 
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LIMITED 
Broadwell Road, Oldbury, West Mids. 869 4HF 

Tel:0121 601 6000 Fax:0121 601 6111 
Email: purlin@metsec.com 

Website: http://www.metsec.com 

Sheet No. 

Job No. 
Designer 

Date Tuesday, 10, October, 2017 

Registered Details:-

Tel: Fax: 
Email: 

Wind Assessment to BS6399-2 

Data Entry:­

Condition 

Internal Volume 

Cpi 

Wind Direction (deg) 

-ve 

+ve 

0 

Size Effect Side 0.849 
Factor 
Cai Gable 0.849 
(Walls) 

Without Dominant Opening 

177.000 m3 

0.300 

0.000 

Size Effect Factors For Cpi 

30 60 90 120 150 180 

0.819 0.819 0.819 0.849 0.849 0.849 

0.819 0.819 0.819 0.849 0.849 0.849 

Reference Height (Hr) 
Roof 4.680 m 

Side Walls 4.680 m 

Gables 4.680 m 

210 240 270 300 

0.849 0.849 0.849 0.849 

0.849 0.849 0.849 0.849 

330 

0.849 

0.849 
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Wind Analysis to BS6399-2 - Wind Loads for Roofs 
DATA ENTRY:­
Width of Bay 
Length of Bay 
Roof Type 
Bay type 

Wind 

11.000 m 
6.500 m 

Reference Height 4.680m 
Roof Pitch 10.000 deg. 

Monopitch roof 
Single bay building 

6500 

10350 

650 

o 
3250 3250 

• Wind 

6500 

2340 I 
6320 

...... 

; 

2340 
936 

Wind • 

High Eaves 

11000 

Low Eaves 

High Eaves 

11000 

Low Eaves 

3250 3250 High Eaves 

650 

11000 
10350 

6500 Low Eaves 

l·0.746 I0.166 

0 -0.540 lo.166 

I 1-o.310 10.166 

•-1.908 lo.213 

•-o.946 lo.273 

0-1.501 lo.213 

•-o.687 lo.213 

O-o.687 lo.213 

~ 
LJ-1.098 I 

I 1-0.919 I 

NB: All dimensions are in millimetres and wind loads in kN/m2 
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Wind Analysis to BS6399-2 - Wind Loads for Walls 

DATA ENTRY:­
Short Face 1 or 3 
Long Face 2 or 4 
Reference Face 
Reference Height 
Gap Between Buildings 

Wind on~ 
Face 2 ~ 

-0. 

1872 

140 

9.500 m 
10.000 m 
Face 1 (Gable) 
4.680 m 
0.000 m 

9500 

9500 

7488 

1 

Reference Face 

7488 

1872 

Suction(kN/m2
) On Reference Face1 

Fax: 

140 

Wind on 
Face 4 

Pressure (kN/m2
) On Reference Face = +O. 764 

Pressure/Suction (kN/m2
) On Opposite(Leeward) Face = -0.375 

Note: The above loads are not applicable to parapets which must be designed separately. 

NB: All dimensions are in millimetres and wind loads in kN/m2 
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Tel: 
Email: 

Wind Analysis to BS6399-2 - Wind Loads for Walls 

DATA ENTRY:­
Short Face 1 or 3 
Long Face 2 or 4 
Reference Face 
Reference Height 
Gap Between Buildings 

Wind on~ 
Face 3.,. 

1872 

640 

9.500 m 
10.000 m 
Face 2 (Side) 
4.680 m 
0.000 m 

10000 

10000 

7488 

1 

Reference Face 

7488 

1872 

Suction(kN/m2
) On Reference Face2 

Fax: 

640 

Wind on 
Face 1 

Pressure (kN/m2
) On Reference Face= +0.474 

Pressure/Suction (kN/m2
) On Opposite(Leeward) Face= -0.232 

Note: The above loads are not applicable to parapets which must be designed separately. 

NB: All dimensions are in millimetres and wind loads in kN/m2 
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Wind Analysis to BS6399-2 - Wind Loads for Walls 

DATA ENTRY:­
Short Face 1 or 3 
Long Face 2 or 4 
Reference Face 
Reference Height 
Gap Between Buildings 

Wind on~ 
Face 4"' 

140 

1872 

9.500 m 
10.000 m 
Face 3 (Gable) 
4.680 m 
0.000 m 

9500 

9500 

7488 

1 

Reference Face 

7488 

1872 

Suction(kN/m2
) On Reference Face3 

Fax: 

140 

Wind on 
Face 2 

Pressure (kN/m 2
) On Reference Face = +0.667 

Pressure/Suction (kN/m 2
) On Opposite(Leeward) Face = -0.327 

Note: The above loads are not applicable to parapets which must be designed separately. 

NB: All dimensions are in millimetres and wind loads in kN/m2 
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Wind Analysis to BS6399-2 - Wind Loads for Walls 

DATA ENTRY:­
Short Face 1 or 3 
Long Face 2 or 4 
Reference Face 
Reference Height 
Gap Between Buildings 

Wind on~ 

Face 1 "'" 

1872 

640 

9.500 m 
10.000 m 
Face 4 (Side) 
4.680 m 
0.000 m 

10000 

10000 

7488 

1 

Reference Face 

7488 

1872 

Suction(kN/m2
) On Reference Face4 

Fax: 

640 

Wind on 
Face 3 

Pressure (kN/m2
) On Reference Face = +0.927 

Pressure/Suction (kN/m2
) On Opposite(Leeward) Face= -0.451 

Note: The above loads are not applicable to parapets which must be designed separately. 

NB: All dimensions are in millimetres and wind loads in kN/m 2 
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Tel: Fax: 
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Wind Analysis to BS6399-2 - Wind Loads for Parapets 

DATA ENTRY:­
Short Face 1 or 3 
Long Face 2 or 4 
Reference Face 
Reference Height 
Solidity 
Parapet Height 
Corner Condition 

Win~ 1000 
1.565 

300 

9.500 m 
10.000 m 
Face 4 (Side) 
4.680 m 
1.000 
1.000 m 
Without return corners 

10000 

~ 

I 1.043 t; 

2000 
1700 

1 

4 2 

3 
Reference Face 

I o.a95 I 

6000 

Suction/Pressure(kN/m2
) On Reference Face 

NB: All dimensions are in millimetres and wind loads in kN/m2 
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ANALYSIS 
Tedds calculation version 1.0.18 

Geometry 

Geometry (m) - Steel (BS5950) 
2 

3 7 6 1.9 3 

6 L.. 7 

Loading 

Load combination factors 

Load combination 

- -~ c: "'C 
-~ Q) Q) "'C Q) c: rn 
3: Ill 0 c: 

E a. § 
~ ... .§ Q) Q) 

(/) Cl. 

Def (Strength) 1.00 1.00 1.00 1.00 

Strength 1 (Strength} 1.40 1.40 1.60 

Strength 2 (Strength) 1.40 1.40 1.40 

Strength 3 (Strength) 1.20 1.20 1.20 1.20 

Node loads 

Node Load case Force Moment 

x z 
(kN) (kN) (kNm) 

2 Wind 9.6 0 0 

Element point loads 

Element Load case Position Load Orientation 

Type Start 
(kN) 

2 Permanent Absolute 1m 3.9 GlobalZ 

2 Permanent Absolute 3.4 m 7.8 GlobalZ 

2 Permanent Absolute 5.5m 7.8 GlobalZ 

2 Imposed Absolute 1 m 3 GlobalZ 

2 Imposed Absolute 3.4 m 6 GlobalZ 

2 Imposed Absolute 5.5m 6 GlobalZ 

Element UDL loads 
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Element 

1 

Results 

Total deflection 

Load case 

Permanent 

2 

2 

T 
z 

Lt .. 
z 

> X 
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Position Load Orientation 

Type Start End 

(kN/m) 

Ratio 0 1 0 GlobalZ 

Def (Strength) - Total deflection 

7 6 8 

!i !:, 

Strength 1 (Strength) - Total deflection 

7 6 8 

!:, !i le, 
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~ 
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Node deflections 

I N 

26()'Qb7 

2 

2 

" z 

.. 
z 

G Extension Frame (Base Plate Resistance Considered) 

I Checked date Cales by I Cales date I Checked by 

EP 13/11/2017 

Strength 2 (Strength) - Total deflection 

7 6 
le, !i 

Strength 3 (Strength) - Total deflection 

7 6 

Load combination: Def (Strength) 

Node Deflection Rotation Co-ordinate 
system 

x z 
(mm) (mm) (0) 

1 0 0 0.03075 

2 4.7 0 0.14889 

3 4.4 1.1 -0.12797 

4 5.5 1.1 -0.10494 

5 5.5 0.1 -0.0182 

6 0 0 0.18756 

7 0 0 -0.02906 

8 0 0 -0.09674 

Load combination: Strength 1 (Strength) 

Job no. 

16240 

Start page no./Revision 

'.2.C1 
Approved by I Approved date 

8 

8 
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Node Deflection Rotation Co-ordinate 
system 

x z 
(mm) (mm) (0) 

1 0 0 -0.19915 

2 -6.8 0.1 0.18289 

3 -7.6 3.9 -0.2582 

4 -4.9 3.9 -0.30471 

5 -4.9 0.1 -0.2757 

6 0 0 -0.04751 

7 0 0 0.08014 

8 0 0 0.01872 

Load combination: Strength 2 (Strength) 

Node Deflection Rotation Co-ordinate 
system 

x z 
(mm) (mm) (0) 

1 0 0 0.12346 

2 9.3 0 0.13935 

3 9.2 0 -0.08049 

4 9.7 0 -0.02941 

5 9.7 0.1 0.08197 

6 0 0 0.28435 

7 0 0 -0.0808 

8 0 0 -0.14626 

Load combination: Strength 3 (Strength) 

Node Deflection Rotation Co-ordinate 
system 

x z 
(mm) (mm) (0) 

1 0 0 0.0369 

2 5.6 0.1 0.17867 

3 5.3 1.3 -0.15357 

4 6.6 1.3 -0.12593 

5 6.6 0.1 -0.02184 

6 0 0 0.22507 

7 0 0 -0.03487 

8 0 0 -0.11609 

Element end forces 

Load combination: Def (Strength) 

Element Length Nodes Axial force Shear force Moment 

(m) Start/End (kN) (kN) (kNm) 

1 3.8 1 -11.7 1.3 0.1 

2 10.3 -1 .3 -4.9 

2 5.599 2 -8.7 -12.1 4.9 

3 15.6 -24.3 -6.3 

3 0.55 3 -26.8 -10.8 6.3 

4 27 10.8 -0.3 
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Element Length Nodes Axial force Shear force Moment 

(m) Start/End (kN) (kN) (kNm) 

4 0.7 4 -10.8 27 0.3 

5 10.8 -27.2 -19.3 

5 2.2 5 -27.2 -10.8 19.3 

6 28 10.8 4.5 

6 3 1 0 -0.6 -0.1 

7 0 -0.6 0 

7 1.9 6 0 2 -4.5 

8 0 -2.7 0 

Load combination: Strength 1 (Strength) 

Element Length Nodes Axial force Shear force Moment 

(m) Start/End (kN) (kN) (kNm) 

1 3.8 1 -23.9 6.2 -3.8 

2 21.9 -6.2 -19.7 

2 5.599 2 -1.9 -22.7 19.7 

3 12.2 -31.2 5 

3 0.55 3 -32.9 -6.2 -5 

4 33.2 6.2 8.4 
4 0.7 4 -6.2 33.2 -8.4 

5 6.2 -33.5 -15 

5 2.2 5 -33.5 -6.2 15 

6 34.7 6.2 -1.4 

6 3 1 0 -2.1 3.8 

7 0 0.4 0 

7 1.9 6 0 -1.3 1.4 

8 0 0.2 0 

Load combination: Strength 2 (Strength) 

Element Length Nodes Axial force Shear force Moment 

(m) Start/End (kN) (kN) (kNm) 

1 3.8 1 -8.1 -0.5 1.3 

2 6.2 0.5 0.7 

2 5.599 2 -11.4 -8.5 -0.7 

3 17.2 -21.8 -10.9 

3 0.55 3 -24.7 -12.8 10.9 

4 24.9 12.8 -3.8 

4 0.7 4 -12.8 24.9 3.8 

5 12.8 -25.3 -21.4 

5 2.2 5 -25.3 -12.8 21.4 

6 26.4 12.8 6.8 

6 3 1 0 -0.4 -1.3 

7 0 -1.3 0 

7 1.9 6 0 3.1 -6.8 

8 0 -4.1 0 

Load combination: Strength 3 (Strength) 

Element Length Nodes Axial force Shear force Moment 

(m) Start/End (kN) (kN) (kNm) 

1 3.8 1 -14 1.5 0.1 
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Element Length Nodes Axial force Shear force Moment 

(m) Start/End (kN) (kN) (kNm) 

2 12.3 -1 .5 -5.8 

2 5.599 2 -10.4 -14.5 5.8 

3 18.8 -29.1 -7.5 

3 0.55 3 -32.1 -13 7.5 

4 32.3 13 -0.4 

4 0.7 4 -13 32.3 0.4 

5 13 -32.7 -23.2 

5 2.2 5 -32.7 -13 23.2 

6 33.6 13 5.4 

6 3 1 0 -0.7 -0.1 

7 0 -0.7 0 

7 1.9 6 0 2.4 -5.4 

8 0 -3.3 0 

Forces 

Strength combinations - Moment envelope (kNm) 
-19.7 

-19.7 

Strength combinations - Shear envelope (kN) 
22.7 

. -6.2 ~ ..... ~...,..,..;.>~u!J!U!.il!ilU!Ut'-'t'i" 

A.1 -1.3 
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Element results 

Envelope - Strength combinations 

Element Shear force Moment 

Pos Max abs Pos Max Pos Min 

(m) (kN) (m) (kNm) (m) (kNm) 

1 0 -6.2 0 3.8 3.8 -19.7 

2 5.599 -31.2 3.4 29.7 0 -19.7 

3 0 13 0.55 8.4 0 -10.9 

4 0.7 -33.5 0 8.4 0.7 -23.2 

5 0 13 2.2 6.8 0 -23.2 

6 0 2.1 0.668 1.5 0 -3.8 

7 1.9 -4.1 0 6.8 0 -1.4 
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ANALYSIS 

Geometry 

2 

co 
(") ...... 

Loading 

Load combination factors 

Load combination 

Def (Strength) 

Strength 1 (Strength) 

Strength 2 (Strength) 

Strength 3 (Strength) 

Uplift (Strength) 

Node loads 

Node Load case 

2 Wind 

Element point loads 

Element Load case 

2 Permanent 

2 Permanent 

2 Permanent 

2 Imposed 

2 Imposed 

2 Imposed 
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Geometry (m) - Steel (BS5950) 

x 
(kN) 

9.6 

5.599 
2 

- -.c c 
Cl Cl) ·a; c 
~ ca 

E ... ... 
"iii Cl) 

en Cl. 

1.00 1.00 

1.40 1.40 

1.40 1.40 

1.20 1.20 

1.00 1.00 

Force 

z 
(kN) 

0 

Position 

Type Start 

Absolute 1 m 

Absolute 3.4 m 

Absolute 5.5m 

Absolute 1m 

Absolute 3.4 m 

Absolute 5.5m 

,, 
Cl) 
Ill 

,, 
0 c 
c. § 
.E 

1.00 1.00 

1.60 

1.40 

1.20 1.20 

1.40 

Moment 

(kNm) 

0 

Load Orientation 

(kN) 

3.28 GlobalZ 

3.28 GlobalZ 

3.28 GlobalZ 

2.7 GlobalZ 

2.7 GlobalZ 

2.7 GlobalZ 

Tedds calculation version 1.0.18 

3 

0 
(;.) Ot r 

-+ oU.7;) 

4 

"' (J1 • 

"' 

6 
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Element UDL loads 

Element Load case Position Load Orientation 

Type Start End 
(kN/m) 

1 Permanent Ratio 0 1 0 GlobalZ 

Results 

Total base reactions 

Load case/combination Force 
FX 

I 
FZ 

(kN) (kN) 

Self Weight 0 5.2 
Permanent 0 9.8 
Imposed 0 8.1 

Wind -9.6 0 

Reactions 

Load case: Self Weight 

Node Force Moment 

Fx Fz My 

(kN) (kN) (kNm) 

1 0.3 2.8 0 
6 -0.3 2.3 0 

Load case: Permanent 

Node Force Moment 

Fx Fz My 

(kN) (kN) (kNm) 

1 0.9 4.7 0 
6 -0.9 5.1 0 

Load case: Imposed 

Node Force Moment 

Fx Fz My 

(kN) (kN) (kNm) 

1 0.8 3.9 0 
6 -0.8 4.2 0 

Load case: Wind 

Node Force Moment 

Fx Fz My 

(kN) (kN) (kNm) 

1 -3.2 -5.9 0 
6 -6.4 5.9 0 
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STEEL MEMBER DESIGN (BS5950) 

In accordance with BS5950-1 :2000 incorporating Corrigendum No.1 

Section details 

Section type UKC 203x203x46 (Tata Steel Advance) 

j_ 

T 

j_ 

T 

"\ / 

_. ..... 1.2 

I Checked date 

I 

I 

-------203.<>--------

Classification of cross sections - Section 3.5 

Tensile strain coefficient E = 0.88 Section classification 

Shear capacity - Section 4.2.3 

Design shear force Fv = 17.1 kN Design shear resistance 

Job no. 

16240 

Start page no./Revision 

:;' 
Approved by I Approved date 

TEDDS calculation version 3.0.05 

Steel grade S355 

Semi-compact 

P y,v = 311.6 kN 

PASS - Design shear resistance exceeds design shear force 

Shear capacity - Section 4.2.3 

Moment capacity- Section 4.2.5 

Design bending moment M = kNm Moment capacity low shear Mc= 174.1 kNm 

PASS - Moment capacity exceeds design bending moment 
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STEEL MEMBER DESIGN (BS5950) 

In accordance with BS5950-1 :2000 incorporating Corrigendum No.1 

Section details 

Section type UC 152x152x37 (BS4-1) 

l 
T 

l 
T 

TEDDS calculation version 3.0.05 

Steel grade S355 

------154.4-------

Classification of cross sections - Section 3.5 

Tensile strain coefficient € = 0.88 

Shear capacity - Section 4.2.3 

Design shear force Fv = 20.1 kN 

Shear capacity - Section 4.2.3 

Moment capacity - Section 4.2.5 

Design bending moment M = 23.5 kNm 

Compression members - Section 4.7 

Design compression force Fe = 21.1 kN 

Section classification Plastic 

Design shear resistance Py,v = 275.7 kN 

PASS - Design shear resistance exceeds design shear force 

Moment capacity low shear Mc = 109.6 kNm 

PASS - Moment capacity exceeds design bending moment 

Compression resistance Pcx = 1560.6 kN 

PASS - Compression resistance exceeds design compression force 

Compression members with moments - Section 4.8.3 

Comp.and bending check Fe I (Ax py) + M I Mc= 0.227 

PASS - Combined bending and compression check is satisfied 

Member buckling resistance - cl.4.8.3.3.2 

Buckling resistance check Fe I Pcx + mx x M I Mc x (1 + 0.5 x Fe I Pcx) = 0.229 

PASS - Member buckling resistance checks are satisfied 
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PAD FOOTING ANALYSIS AND DESIGN (BS8110-1:1997) 
TEDDS calculation version 2.0.07 

--1 ... - - -550-----•I 

I • 

I< 

T 
ID 
r--. 
N 

1 

T 
ID 
r--. 
N 

1 
1--... - - - - 150-- - - -•I 

Pad footing details 

L~ngth of pad footing 

.D.epth of pad footing 

Density of concrete 

Column details 

Column base length 

Column eccentricity in x 

Soil details 

L = 750 mm 

· h = 60Q mm 

p~onc = 23.6 kN/m3 

IA= 200 mm 

ePxA = 275 mm 

Depth of soil over pad footing hsoit = 200 mm 

Allowable bearing pressure Pbeanng = 150 kN/m2 

Axial loading on column 

Dead axial load 

Wind axial load 

Foundation loads 

Dead surcharge load 

Pad footing self weight 

Soil self weight 

Calculate pad base reaction 

Total base reaction 

PGA = 8.5 kN 

PwA= 3.2 kN 

FGsur = 0.000 kN/m2 

Fs...t = 14.160 kN/m2 

Fsoit = 4.000 kN/m2 

T = 26.9 kN 

Base reaction eccentricity in x eTx = 171 mm 

Calculate pad base pressures 

q1 = 0.000 kN/m2 q2 = 0.000 kN/m2 

Minimum base pressure qmin = 0.000 kN/m2 

Width of pad footing B = 750 mm 

Depth of soil over pad footing hsoil = 200 mm 

Column base width 

Column eccentricity in y 

Density of soil 

Imposed axial load 

Total axial load 

Imposed surcharge load 

Total foundation load 

bA= 200 mm 

ePyA= 0 mm 

psoit = 20.0 kN/m3 

POA = 5.0 kN 

PA= 16.7 kN 

Fosur = 0.000 kN/m2 

F = 10.2 kN 

Base reaction eccentricity in y eTy = 0 mm 

Base reaction acts outside of middle third of base 

q3 = 117 .064 kN/m2 

Maximum base pressure 

q4 = 117 .064 kN/m2 

qmax = 117 .064 kN/m2 

PASS - Maximum base pressure is less than allowable bearing pressure 
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Material details 

Char.strength of concrete 

0.0 kN/m ' 

0.0 kN/m ' 

fcu = 20 N/mm2 

Calculate minimum depth of unreinforced pad footing 

Ave.pressure to left of footing qL = -29.623 kN/m2 

Ave.pressure to right of footing qR = 117.064 kN/m2 

Ave.pressure to top of footing qr = 58.532 kN/m2 

Ave.pressure to btm of footing qB = 58.532 kN/m2 

Min.depth unreinforced footing hm1n = 550 mm 

117.1 kN/m ' 

117.1 kN/m ' 

Min.depth to le.ft of footing 

Min.depth to right of footing 

Min.depth to top of footing 

Min.depth to btm of footing 

Job no. 

16240 

Start page no./Revision 

3~ 
Approved by I Approved date 

hLmin = 550 mm 

hRmin = 0 mm 
hrmin = 275 mm 
hBmin = 275 mm 

PASS - Unreinforced pad footing depth is greater than minimum 



www.hilti.co.uk 

Company: 
Specifier: 
Address: 
Phone I Fax: 
E-Mail: 

Specifier's comments: 

1 Input data 

Anchor type and diameter: 

Effective embedment depth: 

Material: 

Evaluation Service Report: 

Issued I Valid: 

Proof: 

Stand-off installation: 

Anchor plate: 

Profile: 

Base material: 

Installation: 

Reinforcement: 

Geometry [mm] & Loading [kN, kNm] 

HIT-HY 200-A + HIT-V (5.8) M16 

her.act = 175 mm (hef,limtt = - mm) 

5.8 

ETA 11/0493 

2810712017 I -
Design method ETAG BOND (EOTA TR 029) 

e., = O mm (no stand-off); t = 10 mm 

Page: 
Project: 
Sub-Project I Pos. No.: 
Date: 

1:11s•• 
Profis Anchor 2.7.5 

18/10/2017 

Ix x ly x t = 300 mm x 300 mm x 10 mm; (Recommended plate thickness: not calculated 

Square hollow; (L x W x T) = 50 mm x 50 mm x 5 mm 

uncracked concrete, C30/37, fc.cube = 37.00 N/mm2
; h = 600 mm, Temp. short/long: 0/0 ·c 

hammer drilled hole, Installation condition: Dry 

no reinforcement or reinforcement spacing >= 150 mm (any 0) or>= 100 mm (0 <= 1 O mm) 

no longitudinal edge reinforcement 

z 

~l 
' ' 

~-
~ 

' -' 
I . 

I , f • • 

' x 
' ' 

Input data and results must be checked for agreement with the existing conditions and for plausibility! 
PROFIS Anchor ( c) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademar1< of Hilti AG, Schaan 



1:11s•• 
www.hilti.co.uk Profis Anchor 2.7.5 
Company: Page: 2 
Specifier: Project: 
Address: Sub-Project I Pos. No.: 
Phone I Fax: 
E-Mail: 

2 Proof I Utilization (Governing Cases) 

Loading 
Tension 

Shear 

Proof 

Concrete edge failure in direction x+ 

Date: 

Design values [kN] 

Load Capacity 

10.800 30.691 

18/10/2017 

Utilization 

11r4111v r1.1 Status 
-/-

-/ 36 OK 

Loading Pv a Utilization Pr4.v r1.J Status 
Combined tension and shear loads 

3 Warnings 

• Please consider all details and hints/warnings given in the detailed report! 

Fastening meets the design criteria! 

4 Remarks; Your Cooperation Duties 

• Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas 
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc .. that must be 
strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted 
prior to using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the 
data you put in. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be 
put in by you. Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly 
with regard to compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an 
aid to interpret norms and permits without any guarantee as to the absence of errors. the correctness and the relevance of the results or 
suitability for a specific application. 

You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for 
the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do 
not use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software 
in each case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of Jost or 
damaged data or programs, arising from a culpable breach of duty by you. 

Input data and results must be checked for agreement with the existing conditions and for plausibility! 
PROFIS Anchor ( c) 2003-2009 Hilti AG , FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan 
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TIMBER MEMBER DESIGN TO BS5268-2:2002 

Analysis results 

Design moment in major axis 

Design shear 

Maximum reaction 

Design axial compression 

rm 
Timber section details 

Breadth of section 

Number of sections 

Timber strength class 

Member details 

Service class of timber 

Length of bearing 

Unbraced length in x-axis 

length factor in x-axis 

Effective length in x-axis 

l><I 

b = 38 mm 

N=2 

C24 

1 

Lb= 100 mm 

Lx = 4000 mm 

Kx = 1 

Lex= 4000 mm 

Mx = 0.950 kNm 

F = 0.780 kN 

R = 0.710 kN 

P = 0.780 kN 

Depth of section 

Breadth of beam 

Load duration 

Unbraced length in y-axis 

TEDDS calculation version 1.6.00 

h = 140 mm 

bb = 76 mm 

Short term 

Ly = 4000 mm Effective 

Effective length factor in y-axis Ky = 1 

Effective length in y-axis Ley= 4000 mm 

The beam is part of a load-sharing system consisting of four or more members 

Lateral support - cl.2.10.8 

Permiss.depth-to-breadth ratio 4.00 Actual depth-to-breadth ratio 1.84 

Slenderness ratio· cl.2.11.4 

Slenderness ratio 

Check bearing stress 

Permissible bearing stress 

A. = 182.321 

oc_adm = 3.960 N/mm2 

PASS - Lateral support is adequate 

Permissible slenderness ratio A.max= 180 

FAIL - Slenderness ratio exceeds permissible slenderness ratio 

Applied bearing stress oc_a = 0.093 N/mm2 

PASS - Applied compressive stress is less than permissible compressive stress at bearing 

Bending parallel to grain 

Permissible bending stress om_adm = 13.457 N/mm2 Applied bending stress om_a = 3.827 N/mm2 

PASS - Applied bending stress is less than permissible bending stress 

Compression parallel to grain 

Permissible comp.stress oc_adm = 1.396 N/mm2 Applied compressive stress oc_a = 0.073 N/mm2 

PASS - Applied compressive stress is less than permissible compressive stress 

Members subject to axial compression and bending - cl.2.11.6 

Comb.comp.and bending 0.338 < 1 

PASS - Combined compressive and bending stresses are within permissible limits 

Shear parallel to grain 

Permissible shear stress •adm = 1.172 N/mm2 Applied shear stress •a= 0.110 N/mm2 
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EP 13/11/2017 

TIMBER MEMBER DESIGN TO BS5268-2:2002 
TEDDS calculation version 1.6.00 

Analysis results 

Design moment in major axis Mx = 0.950 kNm 

Design shear F = 0.780 kN 

Maximum reaction R = 0.710 kN 

Design axial compression P = 0.780 kN 

1~ 
f43o.j ><I 

Timber section details 

Breadth of section 

Number of sections 

Timber strength class 

Member details 

Service class of timber 

Length of bearing 

Unbraced length in x-axis 

length factor in x-axis 

Effective length in x-axis 

b = 38 mm 

N = 1 

C24 

1 

Lb =100mm 

Lx = 3500 mm 

Kx = 1 

Lex = 3500 mm 

Depth of section 

Breadth of beam 

Load duration 

h = 140 mm 

bb = 38 mm 

Short term 

Unbraced length in y-axis Ly = 3500 mm Effective 

Effective length factor in y-axis Ky= 0.7 

Effective length in y-axis Ley= 2450 mm 

The beam is part of a load-sharing system consisting of four or more members 

Lateral support - cl.2.10.8 

Penniss.depth-to-breadth ratio 4.00 Actual depth-to-breadth ratio 3.68 

Slenderness ratio - cl.2.11.4 

Slenderness ratio 

Check bearing stress 

Permissible bearing stress 

PASS - Lateral support is adequate 

A.= 223.343 Permissible slenderness ratio A.max = 250 

PASS - Slenderness ratio is less than permissible slenderness ratio 

O'c_adm = 3.960 N/mm2 Applied bearing stress crc_a = 0.187 N/mm2 

PASS - Applied compressive stress is less than permissible compressive stress at bearing 

Bending parallel to grain 

Permissible bending stress crm_adm = 13.457 N/mm2 Applied bending stress crm_a = 7.653 N/mm2 

PASS - Applied bending stress is less than permissible bending stress 

Compression parallel to grain 

Permissible comp.stress crc_adm = 0.953 N/mm2 Applied compressive stress crc_a = 0.147 N/mm2 

PASS -Applied compressive stress is less than permissible compressive stress 

Members subject to axial compression and bending - cl.2.11.6 

Comb.comp.and bending 0.729 < 1 

PASS - Combined compressive and bending stresses are within permissible limits 

Shear parallel to grain 

Permissible shear stress tadm = 1.172 N/mm2 Applied shear stress ta = 0.220 N/mm2 
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TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002 
TEDDS calculation version 1.6.00 

Load Envelope- Combination 1 

"]1~--~l 
mm 4000 

A B 

kNm 
Bending Moment Envelope 

""]~ ~ 
1.302 ---1.~3---

mm 4000 
Al-----~~~-~~~~~~-.-~~~~~~~~~~~~~~B 

kN Shear Force Envelope 

::i~ ~ 
·1.3 

mm 
Ai--~~~~~~-~~~~~~-,-~~~~~~~~~~~~~~B 

Applied loading 

Beam loads 

Load combinations 

Load combination 1 

Analysis results 

Design moment 

Total load on beam 

Reactions at support A 

M = 1.302 kNm 

Wtot = 2.604 kN 

RA_max = 1.302 kN 

Unfactored imposed load reaction at support A 

Reactions at support B Re_max = 1.302 kN 

Unfactored imposed load reaction at support B 

Imposed full UDL 0.651 kN/m 

Support A 

Span 1 

Support B 

Design shear 

RA_min = 1.302 kN 

RA_1mposed = 1.302 kN 

Re_min = 1.302 kN 

Re_lmposed = 1.302 kN 

Dead x 1.00 

Imposed x 1.00 

Dead x 1.00 

Imposed x 1.00 

Dead x 1.00 

Imposed x 1.00 

F = 1.302 kN 
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Timber section details 

Breadth of section 

Number of sections 

Timber strength class 

Member details 

Service class of timber 

Length of bearing 

b = 75 mm 

N=2 

C16 

1 

Lb= 100 mm 

Underside of beam notched at all supports 

Beam depth at notch he = 175 mm 

Lateral support - cl.2.10.8 

Permiss.depth-to-breadth ratio 5.00 

10/10/2017 

Depth of section 

Breadth of beam 

Load duration 

Approved by 

h = 150 mm 

bb = 150 mm 

Medium term 

Actual depth-to-breadth ratio 1.00 

PASS - Lateral support is adequate 

Check bearing stress 

Permissible bearing stress crc_adm = 3.025 N/mm2 Applied bearing stress crc_a = 0.087 N/mm2 

PASS - Applied compressive stress is less than permissible compressive stress at bearing 

Bending parallel to grain 

Permissible bending stress crm_adm = 7.865 N/mm2 Applied bending stress crm_a = 2.315 N/mm2 

PASS - Applied bending stress is less than permissible bending stress 

Shear parallel to grain at notched support 

Permissible shear stress 

Deflection 

Permissible deflection 

"tadm = 1.075 N/mm2 

Oadm = 12.000 mm 

Applied shear stress •a= 0.074 N/mm2 

PASS -Applied shear stress is less than permissible shear stress 

Total deflection Oa = 7.947 mm 

PASS - Total deflection is less than permissible deflection 
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TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002 
TEDDS calculation version 1.6.00 

Load Envelope - Combination 1 

']1~--~l 
kNm 

Bending Moment Envelope 

"]~ ~ 
0.997 ----,1~.0---

mm 3500 
A B 

kN Shear Force Envelope 

_]~ ~ 

Applied loading 

Beam loads 

Load combinations 

Load combination 1 

Analysis results 

Design moment 

Total load on beam 

Reactions at support A 

M = 0.997 kNm 

W101 = 2.279 kN 

RA_max = 1.139 kN 

Unfactored imposed load reaction at support A 

Reactions at support B RB_max = 1.139 kN 

Unfactored imposed load reaction at support B 

Imposed full UDL 0.651 kN/m 

Support A 

Span 1 

Support B 

Design shear 

RA_min = 1.139 kN 

RA_1mpose<1 = 1.139 kN 

RB_min = 1.139 kN 

RB_lmposed = 1.139 kN 

-1. 1 

Dead x 1.00 

Imposed x 1.00 

Dead x 1.00 

Imposed x 1.00 

Dead x 1.00 

Imposed x 1.00 

F = 1.139 kN 
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Timber section details 

Breadth of section 

Number of sections 

Timber strength class 

Member details 

Service class of timber 

Length of bearing 

Cales by 

EP 

I 

><I 
14---100---+j 

b = 38 mm 

N=2 

C24 

1 

Lb= 100 mm 

Underside of beam notched at all supports 

Beam depth at notch he = 175 mm 

Lateral support - cl.2.10.8 

Permiss.depth-to-breadth ratio 5.00 

Check bearing stress 

03/11/2017 

Depth of section 

Breadth of beam 

Load duration 

h = 140 mm 

bb = 76 mm 

Medium term 

Actual depth-to-breadth ratio 1.84 

PASS - Lateral support is adequate 

Permissible bearing stress crc_adm = 3.000 N/mm2 Applied bearing stress crc_a = 0.150 N/mm2 

PASS - Applied compressive stress is less than permissible compressive stress at bearing 

Bending parallel to grain 

Permissible bending stress crm_adm = 10.195 N/mm2 Applied bending stress crm_a = 4.015 N/mm2 

PASS - Applied bending stress is less than permissible bending stress 

Shear parallel to grain at notched support 

Permissible shear stress 

Deflection 

Permissible deflection 

tadm = 1.109 N/mm2 

8adm = 10.500 mm 

Applied shear stress ta= 0.128 N/mm2 

PASS - Applied shear stress is less than permissible shear stress 

Total deflection .Sa= 10.416 mm 

PASS - Total deflection is less than permissible deflection 
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TIMBER FRAME RACKING PANEL DESIGN 

In accordance with EN1995-1-1 :2004 + A1 :2008 incorporating corrigendum June 2006 and the UK National Annex 

incorporating Corrrigendum No.2 and the Published Document PD6693-1 :2012 Non-Contradictory Complementary 

Information to Eurocode 5. 
Tedds calculation version 1.0.04 

Compression force of the leeward end of the racking wall shall be checked independently in combination with the stud 

buckling design and the top rail bearing design in accordance with Eurocode 5. For a wall diaphragm with more than two 

studs within the 0. 1 L of its leeward end in a dwelling of less than three storeys, the compressive force at the leeward end 

may be disregarded (clause 21.5.2.10 of PD6693-1). 

Single storey racking wall without openings 

Wall panel geometry 

Wall height 

Width of stud 

Stud spacing 

Timber frame material 

Material 

Characteristic density 

Sheathing materials 

Sheathing material 

Fastener 

H = 4000 mm 

bs = 38 mm 

Ss = 400 mm 

Solid timber 

pk= 310 kg/m3 

Plywood 

dn1 = 3.1 mm 

Wall length 

Depth of stud 

Sheathing layers 

Strength class 

ts1=9 mm 

ln1 = 50 mm 

L = 2400 mm 

hs = 140 mm 

1 

C16 

pk1 = 384 kg/m3 

s1=150 mm 

Connection to substrate 

Sole plate detail Open panel sole plate detail Holding dow~ restrain Strap dimensions 50 mm x 

610 mm and no.4 nails 

Actions on the wall 

Self weight 

Uplift wind load 

Sole plate fixing detail 

Qsw.k = 0.20 kN/m2 

Quplift.k = 1.58 kN/m 

I 
0 
0 
0 

I 
Number of shear planes Nsp = 2 

Sub-connection 1 - Bottom rail to sole plate, C1 

Characteristic restrain capacity Fhd.k = 5.40 kN 

Permanent load 

Horizontal racking load 

114-4-- 2400>---.il>\ 

QG.k = 1.38 kN/m 

Fw.k = 3.26 kN 

BRT ring shanked nail 3.1 x 75 mm 
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Charact withdrawal capacity Fsp.w.k1 = 0.19 kN 

Number of parallel fasteners nsp1 = 1 

Sub-connection 2 - Sole plate to foundations, C2 

Charact withdrawal capacity Fsp.w.k2 = 0.05 kN 

Number of parallel fasteners nsp2 = 1 

Partial factors 

Charact shear capacity Fsp.v.k1 = 0.83 kN 

Spacing of the fasteners Ssp1 = 150 mm 

Shot-fired smooth round nail 3.5 x 70 mm 

Charact shear capacity 

Spacing of the fasteners 

Fsp.v.k2 = 1.50 kN 

Ssp2 = 300 mm 

Unfactored calculation. All partial safety and material factors set to value 1.0 excluding unfavourable variable loading with 

value partial factor of 0. 

Determination of design fastener capacities 

Sole plate fixing fasteners 

Shear plane 1 

Design withdrawal capacity 

Shear plane 2 

Design withdrawal capacity 

fsp.w.d1 = 1.27 kN/m 

fsp.w.d2 = 0.16 kN/m 

Minimum withdrawal capacity fsp.w.d = 0.16 kN/m 

Primary sheathing to frame connection 

Fastener spacing 

Design shear by unit length 

s1=150mm 

fp.d1 = 5.47 kN/m 

Design loads acting on shear wall 

Design permanent load qG.d = 1.38 kN/m 

Self-weight of the wall panel qsw.d = 0.80 kN/m 

Design horizontal wind load Fw.d = 3.26 kN 

Design destabilising moments · 

Distance to top sheathing hdst.top = 38 mm 

Destabilising moment at top Md.dst.top = 0.12 kNm 

Design stabilising moments 

Design stabilising vertical load fstb.d = 0.61 kN/m 

Stabilising moment load 

Total stabilising moment 

Md.stb.t = 1.74 kNm 

Md.stb = 14.70 kNm 

Design for overturning stability 

Design lateral load capacity fsp.v.d1 = 5.55 kN/m 

Design lateral load capacity fsp.v.d2 = 5.01 kN/m 

Minimum lateral load capacity fsp.v.d = 5.01 kN/m 

Design lateral load capacity Fv.Rd1 = 0.63 kN 

Design wind uplift load quplitt.d = 1.58 kN/m 

Design holding down tension Fhd.d = 5.40 kN 

Distance to base sheathing hdst.base = 4038 mm 

Destabilising moment at base Md.dst.base = 13.16 kNm 

Total vertical load 

Stabilising moment h-down 

Fstb.d = 1.45 kN 

Md.stb.hd = 12.96 kNm 

Net stabilising moment- top Mn.top= 14.58 kNm Factor of Utilisation Md.dst.top I Md.stb = 0.008 

PASS - Design stabilising moment exceeds design destabilising moment at top of shear wall 

Net stabilising moment - base Mn.base= 1.54 kNm Factor of Utilisation Md.dst.base I Md.stb = 0.895 

PASS - Design stabilising moment exceeds design destabilising moment at base of the shear wall 

Design for sliding stability 

Coefficient of friction 

Sole plate shear resistance 

Design horizontal wind load 

µ1r= 0.4 

Fsp.v.d = 12.02 kN 

Fw.d = 3.26 kN 

Frictional resistance 

Sliding resistance 

Fmction = 0.58 kN 

Fsliding =12.60 kN 

Fw.d I Fsliding = 0.259 

PASS - Design sliding resistance exceeds horizontal design wind load 

Opening factor - cl 21 .26 

Percentage of opening area p = 0.00 

Panel shape factor- cl 21.5.2.5 

Ratio of shear capacities µ = 0.03 

Design racking strength - cl 21.5.2 

Shear strength of sole plate Fsp.v.d = 12.02 kN 

Opening factor Kopening = 1.00 

Shape factor Kw= 0.29 

Shear strength of panel Fwall.v.d = 3. 75 kN 
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Fv.d = 3.75 kN Fw.d I Fv.d = 0.869 

PASS - Design racking strength exceeds racking load due to wind 

FsLS.lim = 4.80 kN/m Modified serviceability load FsLS.mod = 1.56 kN/m 

FsLS.mod I FsLS.lim = 0.326 

PASS - The condition 21.5.2.3 of PD 6693-1 is met 
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TIMBER FRAME RACKING PANEL DESIGN 

In accordance with EN1995-1-1 :2004 + A1 :2008 incorporating corrigendum June 2006 and the UK National Annex 

incorporating Corrrigendum No.2 and the Published Document PD6693-1 :2012 Non-Contradictory Complementary 

Information to Eurocode 5. 
Tedds calculation version 1.0.04 

Compression force of the leeward end of the racking wall shall be checked independently in combination with the stud 

buckling design and the top rail bearing design in accordance with Eurocode 5. For a wall diaphragm with more than two 

studs within the 0. 1 L of its leeward end in a dwelling of less than three storeys, the compressive force at the leeward end 

may be disregarded (clause 21 .5.2.10 of PD6693-1). 

Single storey racking wall without openings 

Wall panel geometry 

Wall height 

Width of stud 

Stud spacing 

Timber frame material 

Material 

Characteristic density 

Sheathing materials 

Sheathing material 

Fastener 

H = 4000 mm 

bs = 38 mm 

Ss = 400 mm 

Solid timber 

pk= 310 kg/m3 

Plywood 

dn1 = 3.1 mm 

Wall length 

Depth of stud 

Sheathing layers 

Strength class 

ts1=9 mm 

ln1 = 50 mm 

L = 6500 mm 

hs= 140 mm 

1 

C16 

pk1 = 384 kglm3 

s1 = 150 mm 

Connection to substrate 

Sole plate detail Open panel sole plate detail Holding down restrain Strap dimensions 50 mm x 

610 mm and no.4 nails 

Actions on the wall 

Self weight 

Uplift wind load 

I 
I 

Sole plate fixing detail 

qsw.k = 0.20 kN/m2 

quplift.k = 0.53 kN/m 

Number of shear planes Nsp = 2 

Sub-connection 1 - Bottom rail to sole plate, C1 

Characteristic restrain capacity Fhd.k = 5.40 kN 

Permanent load 

Horizontal racking load 

, I 

qG.k = 0.46 kN/m 

Fw.k = 4.19 kN 

BRT ring shanked nail 3.1 x 75 mm 
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Charact withdrawal capacity Fsp.w.k1 = 0.19 kN 

Number of parallel fasteners nsp1 = 1 

Sub-connection 2 - Sole plate to foundations, C2 

Charact withdrawal capacity Fsp.w.1<2 = 0.05 kN 

Number of parallel fasteners nsp2 = 1 

Partial factors 

I Checked by I Checked date Approved by I Approved date 

Charact shear capacity Fsp.v.k1 = 0.83 kN 

Spacing of the fasteners Ssp1 = 150 mm 

Shot-fired smooth round nail 3.5 x 70 mm 

Charact shear capacity 

Spacing of the fasteners 

Fsp.v.k2 = 1.50 kN 

Ssp2 = 300 mm 

Unfactored calculation. All partial safety and material factors set to value 1.0 excluding unfavourable variable loading with 

value partial factor of 0. 

Determination of design fastener capacities 

Sole plate fixing fasteners 

Shear plane 1 

Design withdrawal capacity 

Shear plane 2 

Design withdrawal capacity 

fsp.w.d1 = 1.27 kN/m 

fsp.w.d2 = 0.16 kN/m 

Minimum withdrawal capacity fsp.w.d = 0.16 kN/m 

Primary sheathing to frame connection 

Fastener spacing s1=150 mm 

Design shear by unit length fp.d1 = 5.47 kN/m 

Design loads acting on shear wall 

Design permanent load qG.d = 0.46 kN/m 

Self-weight of the wall panel qsw.d = 0.80 kN/m 

Design __ horizontal wind load Fw.d = 4,19 kN 

Design destabilising moments 

Distance to top sheathing hdst.top = 38 mm 

Destabilising moment at top Md.dst.top = 0.16 kNm 

Design stabilising moments 

Design stabilising vertical load fslb.d = 0.73 kN/m 

Stabilising moment load 

Total stabilising moment 

Md.slb.f = 15.42 kNm 

Md.slb = 50.52 kNm 

Design for overturning stability 

Design lateral load capacity fsp.v.d1 = 5.55 kN/m 

Design lateral load capacity fsp.v.d2 = 5.01 kN/m 

Minimum lateral load capacity fsp.v.d = 5.01 kN/m 

Design lateral load capacity Fv.Rd1 = 0.63 kN 

Design wind uplift load quplifl.d = 0.53 kN/m 

Design holding down tension FM.d = 5.40 kN 

Distance to base sheathing hdst.base = 4038 mm 

Destabilising moment at base Md.dst.base = 16.92 kNm 

Total vertical load 

Stabilising moment h-down 

Fs1b.d = 4.75 kN 

Md.slb.hd = 35.10 kNm 

Net stabilising moment - top Mn.top = 50.36 kNm Factor of Utilisation Md.dst.top I Md.slb = 0.003 

PASS - Design stab/I/sing moment exceeds design destabilising moment at top of shear wall 

Net stabilising moment- base Mn.base= 33.60 kNm Factor of Utilisation Md.dst.base I Md.stb = 0.335 

PASS - Design stabilising moment exceeds design destabilising moment at base of the shear wall 

Design for sliding stability 

Coefficient of friction 

Sole plate shear resistance 

Design horizontal wind load 

µrr = 0.4 

Fsp.v.d = 32.57 kN 

Fw.d = 4.19 kN 

Frictional resistance 

Sliding resistance 

Fmction = 1.90 kN 

Fsliding =34.46 kN 

Fw.d I Fsliding = 0.122 

PASS - Design sliding resistance exceeds horizontal design wind load 

Opening factor - cl 21.26 

Percentage of opening area p = 0.00 

Panel shape factor - cl 21.5.2.5 

Ratio of shear capacities µ = 0.03 

Design racking strength - cl 21.5.2 

Shear strength of sole plate Fsp.v.d = 32.57 kN 

Opening factor Kopening = 1.00 

Shape factor Kw= 0.37 

Shear strength of panel Fwa11.v.d = 13.32 kN 
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Fv.d = 13.32 kN Fw.d I Fv.d = 0.315 

PASS - Design racking strength exceeds racking load due to wind 

FsLS.lim = 13.00 kN/m Modified serviceability load FsLS.mod = 2.05 kN/m 

FsLS.mod I FsLS.lim = 0.158 

PASS - The condition 21.5.2.3 of PD 6693-1 is met 



Made~f) 

Checked by 

Job 

C-ttZt-1 {fw1cvcL 
1 

Is Les Or Sciw.Y Title 

Job Sheet S '1 Date I 
No. 1624-o Orr 11 

ST\JD \t,/~LL Bf:AR.1tJ~ 
-1 IM~€..(1( hX\N~5 

LfcPINCf=S 

MBA 
CONSULTING 

k?btCT/@N FtwM = UL~ ;;.,'10 )( O·ifx Yi...><o..S ~ o.Jq -
~~}> IL - O · ~ x c. 4x V-z...~o·5 ~ o.!z'~ 

' 
1
Fbv1D€. 

i N~ M 1 o 
115ocr & 
Ue-~' rv Cf' t.i&:ll 



Project Job no. 

Carn Gwavel, Isles Of Scilly 16240 MBA Cales for Start page no./Revision ,..._ 
0 N s u L T I N G '-" Purlin At Lower Level 60 

Bo$Cawen ttouse. ChoPel Htn Tel: 01672 260961 I Checked by I Checked date I Approved date Truro, Cornwall TRl J.6N Fax: 01872 260963 Cales by I Cales date Approved by 

EP 17/10/2017 

TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002 
TEDDS calculation version 1.6.00 

Load Envelope- Combination 1 

]1~--------'!!.l 
mm 5000 

A B 

kNm 
Bending Moment Envelope 

.]~~~ 
8.0 

5000 

kN Shear Force Envelope 

~:J~ ~ 
Applied loading 

Beam loads 

Load combinations 

Load combination 1 

Analysis results 

Design moment 

Total load on beam 

Reactions at support A 

M = 8.037 kNm 

W101 = 12.858 kN 

RA_max = 6.429 kN 

Unfactored dead load reaction at support A 

Unfactored imposed load reaction at support A 

Dead self weight of beam x 1 

Dead full UDL 1.230 kN/m 

Imposed full UDL 1.110 kN/m 

Support A 

Span 1 

Support B 

Design shear 

RA_min = 6.429 kN 

RA_oead = 3.654 kN 

RA_lmposed = 2.775 kN 

-6.4 

Dead x 1.00 

Imposed x 1.00 

Dead x 1.00 

Imposed x 1.00 

Dead x 1.00 

Imposed x 1.00 

F = 6.429 kN 
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Reactions at support B Re_max = 6.429 kN 

Unfactored dead load reaction at support B 

Unfactored imposed load reaction at support B 

Re_min = 6.429 kN 

Re_oead = 3.654 kN 

Re_lmposed = 2.775 kN 

Timber section details 

Breadth of section 

Number of sections 

Timber strength class 

Member details 

Service class of timber 

Length of bearing 

T ~~ 
le 

l 

b=150mm 

N = 1 

C24 

1 

Lb= 100 mm 

--.j 100 i.--

Depth of section 

Breadth of beam 

Load duration 

h = 375 mm 

bb = 150 mm 

Short term 

Lateral support - cl.2.10.8 

Permiss.depth-to-breadth ratio 4.00 Actual depth-to-breadth ratio 2.50 

Check bearing stress · 

Permissible bearing stress crc_adm = 3.600 N/mm2 

PASS - Lateral support is adequate 

Applied bearing stress !Jc_a = 0.429 N/mm2 

PASS - Applied compressive stress is less than permissible compressive stress at bearing 

Bending parallel to grain 

Permissible bending stress 

Shear parallel to grain 

Permissible shear stress 

Deflection 

Permissible deflection 

crm_adm = 10.751 N/mm2 Applied bending stress crm_a = 2.286 N/mm2 

PASS - Applied bending stress is less than permissible bending stress 

•adm = 1.065 N/mm2 Applied shear stress i:a = 0.171 N/mm2 

PASS - Applied shear stress is less than permissible shear stress 

8adm = 13.995 mm Total deflection Ba= 4.791 mm 

PASS - Total deflection is less than permissible deflection 
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TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002 
TEDDS calculation version 1.6.00 

Load Envelope~ Combination 1 

,_1 l 
0.0 .a-----------------------------21.. 

mm 1000 
A B 

kNm 
Bending Moment Envelope 

ool~==========A 
0.474 0.5 

mm 1000 

kN 

'~'J 
0.0 

·0.617 

Applied loading 

Beam loads 

Load combinations 

Load combination 1 

Analysis results 

Maximum moment 

Design moment 

Maximum shear 

Design shear 

mm 

Total load on beam 

Reactions at support A 

A 1 B 

Shear Force Envelope 
2. 4 24 

T 
-0.6 

1000 
A B 

Dead self weight of beam x 1 

Dead point load 2.930 kN at 200 mm 

Support A Dead x 1.00 

Imposed x 1.00 

Span 1 Dead x 1.00 

Imposed x 1.00 

Support B Dead x 1.00 

Imposed x 1.00 

Mmax = 0.474 kNm Mmin = 0.000 kNm 

M = max{abs(Mmax),abs(Mm;n)} = 0.474 kNm 

Fmax = 2.375 kN Fmin = -0.617 kN 

F = max(abs(Fmax),abs(Fm;n)} = 2.375 kN 

W101 = 2.992 kN 

RA_max = 2.375 kN RA_min = 2.375 kN 
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Unfactored dead load reaction at support A 

Reactions at support B 

Unfactored dead load reaction at support B 

Carn Gwavel, Isles Of Scilly 

Timber Lintel Supporting Purlin 

I Cales date 

13/11/2017 
I Checked by 

RA_Dead = 2.375 kN 

Rs_max = 0.617 kN 

Rs_oead = 0.617 kN 

Job no. 

16240 

Start page no./Revision 

(,k, 

I Checked date Approved by I Approved date 

Rs_min = 0.617 kN 

f~ l~x-1 --~+ 

Timber section details 

Breadth of sections 

Depth of sections 

Number of sections in member 

Overall breadth of member 

Timber strength class 

Member details 

Service class of timber 

Load duration 

Length of bearing 

Section properties 

Cross sectional area of member 

Section modulus 

Second moment of area 

Radius of gyration 

Modification factors 

Duration of loading - Table 17 

Bearing stress - Table 18 

Total depth of member - cl.2.10.6 

Load sharing - cl.2.9 

Lateral support - cl.2.10.8 

No lateral support 

Permissible depth-to-breadth ratio - Table 19 

Actual depth-to-breadth ratio 

Compression perpendicular to grain 

Permissible bearing stress (no wane) 

Applied bearing stress 

b = 150 mm 

h=100mm 

N = 1 

bb = N x b = 150 mm 

C24 

2 

Short term 

Lb= 100 mm 

A = N x b x h = 15000 mm2 

Zx = N x b x h2 I 6 = 250000 mm3 

Zv = h x (N x b)2 / 6 = 375000 mm3 

Ix= N x bx h3/12 = 12500000 mm4 

Iv= h x (N x b)3 / 12 = 28125000 mm4 

ix = v(lx I A) = 28.9 mm 

iv = -../(Iv I A) = 43.3 mm 

K3=1.50 

K4=1.00 

K1 = (300 mm I h)0·11 = 1.13 

Ks=1.00 

2.00 

h I (N x b) = 0.67 

PASS - Lateral support is adequate 

crc_adm = crcp1 x K3 x K4 x Ks = 3.600 N/mm2 

crc_a = RA_max I {N x b x Lb) = 0.158 N/mm2 

crc_a I crc_adm = 0. 044 

PASS - Applied compressive stress is less than permissible compressive stress at bearing 

Bending parallel to grain 

Permissible bending stress 

Applied bending stress 

crm_adm = crm x K3 x K1 x Ks= 12.695 N/mm2 

crm_a = M I Zx = 1.895 N/mm2 

crm_a I crm_adm = 0.149 
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Shear parallel to grain 

Permissible shear stress 

Applied shear stress 

Deflection 

Modulus of elasticity for deflection 

Permissible deflection 

Bending deflection 

Shear deflection 

Total deflection 

EP 

Job no. 

Carn Gwavel, Isles Of Scilly 16240 

Start page no./Revision 
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13/11/2017 

PASS - Applied bending stress is less than permissible bending stress 

"tadm = -r x K3 x Ka = 1.065 N/mm2 

-ra = 3 x F I (2 x A) = 0.237 N/mm2 

"ta / "tadm = 0.223 

PASS -Applied shear stress is less than permissible shear stress 

E = Emin = 7200 N/mm2 

Oadm = min(0.551 in, 0.003 x Ls1) = 3.000 mm 

Ob_s1 = 0.402 mm 

8v_s1 = 0.084 mm 

oa = Ob_s1 + 8v_s1 = 0.486 mm 

Oa / Oadm = 0.162 

PASS - Total deflection is less than permissible deflection 
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STEEL BEAM ANALYSIS & DESIGN (BS5950) 

In accordance with 855950-1:2000 incorporating Corrigendum No.1 
TEDDS calculation version 3.0.05 

Load Envelope w Com blnation 1 

kNm 
Bending Moment Envelope 

o.o],,. 

27.474 

kN Shear Force Envelope 

:J~ ~ 
Support conditions 

Support A 

Support B 

Applied loading 

Beam loads 

Load combinations 

Load combination 1 

Vertically restrained 

Rotationally free 

Vertically restrained 

Rotationally free 

Dead self weight of beam x 1 

Dead full UDL 8.07 kN/m 

Imposed full UDL 1.5 kN/m 

Dead full UDL 0.45 kN/m 

Imposed full UDL 0.36 kN/m 

Support A 

Span 1 

Support B 

-28.9 

Dead x 1.40 

Imposed x 1.60 

Dead x 1.40 

Imposed x 1.60 

Dead x 1.40 
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Analysis results 

Maximum moment 

Maximum shear 

Deflection 

N G 

' 

Maximum reaction at support A 

Project 

Cales for 

Cales by 

EP 

Unfactored dead load reaction at support A 

Unfactored imposed load reaction at support A 

Maximum reaction at support B 

Unfactored dead load reaction at support B 

Unfactored imposed load reaction at support B 

Section details 

Carn Gwavel, Isles Of Scilly 

Door Head Beam 

I Cales date I Checked by 

13/11/2017 

Mmax = 27.5 kNm 

Vmax = 28.9 kN 

Omax = 1.2 mm 

RA_max = 28.9 kN 

RA_Dead = 16.6 kN 

RA_lmposed = 3.5 kN 

Rs_max = 28.9 kN 

Rs_Dead = 16.6 kN 

R0_1mposed = 3.5 kN 

Job no. 

16240 

Start page no./Revision 

I Checked date Approved by 

Imposed x 1.60 

Mmin = 0 kNm 

Vmin = -28.9 kN 

Omin = 0 mm 

RA_min = 28.9 kN 

Rs_min = 28.9 kN 

r-1 
I Approved date 

Section type UKB 203x102x23 (Tata Steel Advance) Steel grade S355 

"' en 
j_ 

T 

"' en 
j_ 

T 

Classification of cross sections - Section 3.5 

Tensile strain coefficient i; = 0.88 

Shear capacity - Section 4.2.3 

Design shear force Fv = 28.9 kN 

Moment capacity- Section 4.2.5 

Design bending moment M = 27.5 kNm 

Check vertical deflection - Section 2.5.2 

Consider deflection due to imposed loads 

Limiting deflection 01;m = 10.556 mm 

I 

.... +-5.4 

I 

i.-1 .. --101.a,---•I 

Section classification Plastic 

Design shear resistance Pv = 233.7 kN 

PASS - Design shear resistance exceeds design shear force 

Moment capacity low shear Mc= 83.1 kNm 

PASS - Moment capacity exceeds design bending moment 

Maximum deflection o = 1.17 mm 

PASS - Maximum deflection does not exceed deflection limit 
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Carn Gwavel, Isles Of Scilly 16240 

Cales for Start page no./Revision 
c ._) s '...I 

-
L J G Internal Opening Extension 7-~ 

- Tel: I Checked date I Approved date Fax: Cales by I Cales date I Checked by Approved by 

EP 13/11/2017 

STEEL BEAM ANALYSIS & DESIGN (BS5950) 

In accordance with BS5950-1 :2000 incorporating Corrigendum No.1 
TEDDS calculation version 3.0.05 

Load Envelope - Combination 1 

kNm Bending Moment Envelope 

kN Shear Force Envelope 

:]~ 
=============== 

Support conditions 

Support A 

Support B 

Applied loading 

Beam loads 

Load combinations 

Load combination 1 

Vertically restrained 

Rotationally free 

Vertically restrained 

Rotationally free 

Dead self weight of beam x 1 

Dead full UDL 8.07 kN/m 

Imposed full UDL 2.25 kN/m 

Support A 

Span 1 

Support B 

-13. 7 

Dead x 1.40 

Imposed x 1.60 

Dead x 1.40 

Imposed x 1.60 

Dead x 1.40 

Imposed x 1.60 



MBA Project 
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Analysis results 

Maximum moment 

Maximum shear 

Deflection 

J J 

' 

Maximum reaction at support A 

Cales by 

EP 

Unfactored dead load reaction at support A 

Unfactored imposed load reaction at support A 

Maximum reaction at support B 

Unfactored dead load reaction at support B 

Unfactored imposed load reaction at support B 

Section details 

Carn Gwavel, Isles Of Scilly 

Internal Opening Extension 

I Cales date I Checked by 

13/11/2017 

Mmax = 6.2 kNm 

Vmax = 13.7 kN 

8max = 0.1 mm 

RA_max = 13. 7 kN 

RA_0ead = 7 .5 kN 

RA__rmposed = 2 kN 

Rs_max = 13. 7 kN 

Rs_oead = 7.5 kN 

Rs_rmposed = 2 kN 

Job no. 

16240 

Start page no./Revision 

I Checked date Approved by 

Mmin = 0 kNm 

Vmin = -13.7 kN 

8min = 0 mm 

RA_min = 13.7 kN 

Rs_min = 13. 7 kN 

7-5 
I Approved date 

Section type UKB 203x102x23 (Tata Steel Advance) Steel grade S355 

"' '" j_ 

T 

"' ai 
j_ 

T 

Classification of cross sections - Section 3.5 

Tensile strain coefficient i; = 0.88 

Shear capacity - Section 4.2.3 

Design shear force Fv = 13. 7 kN 

Moment capacity - Section 4.2.5 

Design bending moment M = 6.2 kNm 

Check vertical deflection - Section 2.5.2 

Consider deflection due to imposed loads 

Limiting deflection 8r;m = 5 mm 

I 

-- ~5.4 

I 

Section classification Plastic 

Design shear resistance Pv = 233.7 kN 

PASS - Design shear resistance exceeds design shear force 

Moment capacity low shear Mc= 83.1 kNm 

PASS - Moment capacity exceeds design bending moment 

Maximum deflection 8 = 0.071 mm 

PASS - Maximum deflection does not exceed deflection limit 
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Project Job no. MBA Carn Gwavel, Isles of Scilly 16240 

Cales for Start page no./Revision 
c 0 N s u L T I N G Canopy Roof Joists :;t<g 
Boscawen House, Chapel Hill T~: 01872 2:60962 

Truro. Comwoll HO 3BN Fox: 01 B72 260963 Cales by I Cales date 
EP 10/10/2017 

TIMBER JOIST DESIGN (BS5268-2:2002) 

Joist details 

Joist breadth b = 47 mm 

Joist spacing s = 400 mm 

Timber strength class C16 

Span details 

Number of spans 

Clear length of span 

T 
0 
IO ...... 

1 

Section properties 

Second moment of area 

Loading details 

Joist self weight 

Imposed UDL{Medium term) 

Imposed point load (Short) 

Consider medium term loads 

Design bending moment 

Design support reaction 

Check bending stress 

Permissible bending stress 

Check shear stress 

Permissible shear stress 

Nspan = 1 

Ls1=2200 mm 

I= 13218750 mm4 

Fswt = 0.02 kN/m 

F;_udl = 0.60 kN/m2 

F;_pt = 0.90 kN 

M = 0.308 kNm 

R = 0.560 kN 

crm_adm = 7.865 N/mm2 

'tadm = 0.921 N/mm2 

I Checked by I Checked date 

Joist depth 

Service class of timber 

Length of bearing 

Section modulus 

Dead load 

Design shear force 

Design deflection 

Approved by I Approved date 

Tedds calculation version 1.1.04 

h = 150 mm 

1 

Lb = 100 mm 

Z = 176250 mm3 

Fd_udl = 0.62 kN/m2 

V = 0.560 kN 

8 = 1.431 mm 

Applied bending stress crm_max = 1.749 N/mm2 

PASS - Applied bending stress within permissible limits 

Applied shear stress i:max = 0.119 N/mm2 

PASS - Applied shear stress within permissible limits 
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c 0 N s u L T I N G 

Boscowet1 fiome, Chapel .. 1 Tel: OH!72 260961 

Truro, Comwoll TRl 3~ Fm:: 01872 260903 

Check bearing stress 

Permissible bearing stress 

Check deflection 

Permissible deflection 

Consider short term loads 

Design bending moment 

Design support reaction 

Check bending stress 

Permissible bending stress 

Check shear stress 

Permissible shear stress 

Check bearing stress 

Permissible bearing stress 

Check deflection 

Permissible deflection 

Project Job no. 

Cam Gwavel, Isles of Scilly 16240 

Cales for Start page no./Revision 

Canopy Roof Joists 79 
I Checked date I Approved date Cales by I Cales date I Checked by Approved by 

EP 10/10/2017 

crc_adm = 3.025 N/mm2 

Oadm = 6.600 mm 

M = 0.658 kNm 

R = 1.196 kN 

crm_adm = 9.438 N/mm2 

tadm = 1.106 N/mm2 

crc_adm = 3.630 N/mm2 

Oadm = 6.600 mm 

Applied bearing stress crc_max = 0.119 N/mm2 

PASS - Applied bearing stress within permissible limits 

Actual deflection o = 1.431 mm 

PASS - Actual deflection within permissible limits 

Design shear force 

Design deflection 

Applied bending stress 

V = 1.196 kN 

o = 2.626 mm 

crm_max = 3. 733 N/mm2 

PASS - Applied bending stress within permissible limits 

Applied shear stress tmax = 0.255 N/mm2 

PASS - Applied shear stress within permissible limits 

Applied bearing stress crc_max = 0.255 N/mm2 

PASS - Applied bearing stress within permissible limits 

Actual deflection o = 2.626 mm 

PASS -Actual deflection within permissible limits 
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Project Job no. 

Carn Gwavel, Isles of Scilly 16240 MBA Cales for Start page no./Revision 
c 0 N s u L T I N G Canopy Area - Beams ~f 
Boscawen Hol1$e, Cl'lope4 Hhl Tel: 01872 260962 I Checked by I Checked date I Approved date T1uro, ComwaH TRl JGN Fax: 01672 260963 Cales by I Cales date Approved by 

EP 10/10/2017 

TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002 
TEDDS calculation version 1.6.00 

Load Envelope - Combination 1 

kNm 
Bending Moment Envelope 

kN Shear Force Envelope 

~]~ 

Applied loading 

Beam loads 

Load combinations 

Load combination 1 

Analysis results 

Maximum moment 

Design moment 

Maximum shear 

Design shear 

Total load on beam 

~ 

Dead self weight of beam x 1 

Dead full UDL 1.200 kN/m 

Imposed full UDL 0.900 kN/m 

Support A 

Span 1 

Support B 

-2.8 

Dead x 1.00 

Imposed x 1.00 

Dead x 1.00 

Imposed x 1.00 

Dead x 1.00 

Imposed x 1.00 

Mmax = 1.824 kNm Mmin = 0.000 kNm 

M = max(abs(Mmax),abs(Mmin)) = 1.824 kNm 

Fmax = 2.805 kN Fmin = -2.805 kN 

F = max(abs(Fmax),abs(Fmin)) = 2.805 kN 

W 101 = 5.611 kN 
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EP 

Reactions at support A 

Unfactored dead load reaction at support A 

Unfactored imposed load reaction at support A 

Reactions at support B 

Unfactored dead load reaction at support B 

Unfactored imposed load reaction at support B 

Carn Gwavel, Isles of Scilly 

Canopy Area - Beams 

I Cales date 

10/10/2017 
I Checked by 

RA_max = 2.805 kN 

RA_Dead = 1.635 kN 

RA_lmposed = 1.170 kN 

Ra_max = 2.805 kN 

Ra_Dead = 1.635 kN 

Ra_lmposed = 1.170 kN 

Job no. 

16240 

Start page no./Revision 

6t. 
I Checked date Approved by I Approved date 

RA_min = 2.805 kN 

Ra_min = 2.805 kN 

Im ~--
Timber section details 

Breadth of sections 

Depth of sections 

Number of sections in member 

Overall breadth of member 

Timber strength class 

Member details 

Service class of timber 

Load duration 

Length of bearing 

Section properties 

Cross sectional area of member 

Section modulus 

Second moment of area 

Radius of gyration 

Modification factors 

Duration of loading - Table 17 

Bearing stress - Table 18 

Total depth of member - cl.2.10.6 

Load sharing - cl.2.9 

Lateral support - cl.2.10.8 

No lateral support 

><I 
14-----100--.j 

Permissible depth-to-breadth ratio - Table 19 

Actual depth-to-breadth ratio 

Compression perpendicular to grain 

Permissible bearing stress (no wane) 

Applied bearing stress 

b =47 mm 

h = 150 mm 

N=2 

bb = N x b = 94 mm 

C24 

2 

Short term 

Lb= 100 mm 

A = N x b x h = 14100 mm2 

Zx = N x b x h2 I 6 = 352500 mm3 

Zv = h x (N x b)2 / 6 = 220900 mm3 

Ix= N x bx h3 / 12 = 26437500 mm4 

Iv= h x (N x b)3 / 12 = 10382300 mm4 

ix= "(Ix I A)= 43.3 mm 

iv="(ly/A)=27.1 mm 

K3=1.50 

K4=1.00 

K1 = (300 mm I h)0·11 = 1.08 

Ka= 1.00 

2.00 

h I (N x b) = 1.60 

PASS - Lateral support is adequate 

crc_adm = crcp1 x K3 x K4 x Ka = 3.600 N/mm2 

crc_a = RA_max I (N x b x Lb) = 0.298 N/mm2 

crc_a I crc_adm = 0.083 

PASS - Applied compressive stress is less than permissible compressive stress at bearing 
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Bending parallel to grain 

Permissible bending stress 

Applied bending stress 

Shear parallel to grain 

Permissible shear stress 

Applied shear stress 

Deflection 

G 

Project 

Cales for 

Cales by 

EP 

Modulus of elasticity for deflection 

Permissible deflection 

Bending deflection 

Shear deflection 

Total deflection 

Job no. 

Carn Gwavel, Isles of Scilly 16240 

Start page no./Revision 

Canopy Area - Beams 

I Cales date I Checked by 

10/10/2017 
I Checked date 

crm_adm = crm x K3 x K1 x Ka= 12.141 N/mm2 

crm_a = M I Zx = 5.173 N/mm2 

<Jm_a f <Jm_adm = 0.426 

f J 
Approved by I Approved date 

PASS - Applied bending stress is less than permissible bending stress 

'tadm = -c x K3 x Ka = 1.065 N/mm2 

-ca = 3 x F I (2 x A) = 0.298 N/mm2 

'ta f 'tadm = 0.280 

PASS - Applied shear stress is less than permissible shear stress 

E = Emin = 7200 N/mm2 

Oadm = min(0.551 in, 0.003 x Ls1) = 7.800 mm 

Ob_s1 = 6. 7 46 mm 

8v_s1 = 0.345 mm 

oa = &_s1 + 8v_s1 = 7.091 mm 

Oaf Oadm = 0.909 

PASS - Total deflection is less than permissible deflection 
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EP 10/10/2017 

TIMBER MEMBER DESIGN TO BS5268-2:2002 
TEDDS calculation version 1.6.00 

Analysis results 

Design axial compression P = 1.890 kN 

T 
0 
0 
~ 

1 
f.------1 oo---J 

Timber section details 

Breadth of section b = 100 mm Depth of section h=100mm 

Number of sections N = 1 Breadth of beam bb = 100 mm 

Timber strength class C24 

Member details 

Service class of timber 1 Load duration Medium term 

Unbraced length in x-axis Lx = 3700 mm Unbraced length in y-axis Ly = 3700 mm Effective 

length factor in x-axis Kx = 1 Effective length factor in y-axis Ky= 1 

Effective length in x-axis Lex= 3700 mm Effective length in y-axis Ley= 3700 mm 

Slenderness ratio - cl.2.11.4 

Slenderness ratio A.= 128.172 - Permissible slenderness ratio Amax= 180 

PASS - Slenderness ratio is less than permissible slenderness ratio 

Compression parallel to grain 

Permissible comp.stress ac_adm = 2.317 N/mm2 Applied compressive stress ac_a = 0.189 N/mm2 

PASS -Applied compressive stress is less than permissible compressive stress 
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I Cales date I Checked by I Checked date I Approved date Truro. Cornwall TRl 3SN Fax: 01872 260963 Cales by Approved by 

EP 10/10/2017 

PAD FOOTING ANALYSIS AND DESIGN (BS8110-1:1997) 
TEDDS calculation version 2.0.07 

--l•--400----•I 

0 
0 
<O 

11 
II 

II 

II 

II 

II 

11 

T 
0 
0 
N 

1 

T 
0 
0 
N 

1 
-l•----600------•I 

Pad footing details 

Length of pad footing 

Depth of pad footing 

Density of concrete 

Column details 

L = 600 mm 

h = 450.mm 

pconc = 23.6 kN/m3 

Column base length IA = 200 mm 

Column eccentricity in x ePxA = 200 mm 

Soil details 

Depth of soil over pad footing hsoil = 200 mm 

Allowable bearing pressure Pbearing = 150 kN/m2 

Axial loading on column 

Dead axial load 

Wind axial load 

Foundation loads 

Dead surcharge load 

Pad footing self weight 

Soil self weight 

Calculate pad base reaction 

Total base reaction 

PGA = 1.4 kN 

PwA= 0.0 kN 

FGsur = 0.000 kN/m2 

Fswt = 10.620 kN/m2 

Fsoil = 4.000 kN/m2 

T = 7.4 kN 

Base reaction eccentricity in x erx = 58 mm 

Calculate pad base pressures 

q1 = 8.592 kN/m2 q2 = 8.592 kN/m2 

Minimum base pressure Qmin = 8.592 kN/m2 

Width of pad footing B = 600 mm 

Depth of soil over pad footing hsoil = 200 mm 

Column base width 

Column eccentricity in y 

Density of soil 

Imposed axial load 

Total axial load 

Imposed surcharge load 

Total foundation load 

bA = 200 mm 

ePyA= 0 mm 

psoil = 20.0 kN/m3 

POA = 0.8 kN 

PA=2.2kN 

Fosur = 0.000 kN/m2 

F = 5.3 kN 

Base reaction eccentricity in y ery = 0 mm 

Base reaction acts within middle third of base 

q3 = 32. 703 kN/m2 

Maximum base pressure 

q4 = 32. 703 kN/m2 

Qmax = 32. 703 kN/m2 

PASS - Maximum base pressure is less than allowable bearing pressure 
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Material details 

Char.strength of concrete 

Cales by I Cales date 

EP 10/10/2017 

8.6 kN/m 
2 

I< 

8.6 kN/m 
2 

fcu = 20 N/mm2 

Calculate minimum depth of unreinforced pad footing 

Ave.pressure to left of footing QL = 16.629 kN/m2 

Ave.pressure to right of footing QR = 32. 703 kN/m2 

Ave.pressure to top of footing Qr = 20.648 kN/m2 

Ave.pressure to btm of footing QB = 20.648 kN/m2 

Min.depth unreinforced footing hmin = 400 mm 

I Checked by I Checked date 

32.7 kN/m ' 

32.7 kN/m 
2 

Min.depth to left of footing 

Min.depth to right of footing 

Min.depth to top of footing 

Min.depth to btm of footing 

Job no. 

16240 

Start page no./Revision 

8g 
Approved by I Approved date 

hL.min = 400 mm 

hRmin = 0 mm 

hrmm = 200 mm 

hBmn = 200 mm 

PASS - Unreinforced pad footing depth is greater than minimum 
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EP 02/11/2017 

TIMBER JOIST DESIGN (BS5268-2:2002) 

Joist details 

Joist breadth 

Joist spacing 

Timber strength class 

Span details 

Number of spans 

Clear length of span 

T 
0 
IO ...... 

l 
f.-47+j 

Section properties 

Second moment of area 

Loading details 

Joist self weight 

Imposed UDL(Medium term) 

Imposed point load (Short) 

Consider medium term loads 

Design bending moment 

Design support reaction 

Check bending stress 

Permissible bending stress 

Check shear stress 

Permissible shear stress 

b =47 mm 

s = 400 mm 

C24 

Nspan = 1 

Ls1=2700 mm 

f.-100---+j 

I= 13218750 mm4 

Fs...t = 0.02 kN/m 

F;_ud1 = 0.60 kN/m2 

Fi..J>I = 0.90 kN 

M = 0.496 kNm 

R = 0.735 kN 

crm_adm = 11.130 N/mm2 

tadm = 0.976 N/mm2 

Joist depth 

Service class of timber 

Length of bearing 

Section modulus 

Dead load 

Design shear force 

Design deflection 

Applied bending stress 

Tedds calculation version 1.1.04 

h = 150 mm 

1 

Lb= 100 mm 

Z = 176250 mm3 

Fd_udl = 0.70 kN/m2 

V = 0.735 kN 

Ci= 2.763 mm 

crm_max = 2.814 N/mm2 

PASS - Applied bending stress within permissible limits 

Applied shear stress tmax = 0.156 N/mm2 

PASS - Applied shear stress within permissible limits 
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Check bearing stress 

Permissible bearing stress 

Check deflection 

Permissible deflection 

Consider short term loads 

Design bending moment 

Design support reaction 

Check bending stress 

Permissible bending stress 

Check shear stress 

Permissible shear stress 

Check bearing stress 

Permissible bearing stress 

Check deflection 

Permissible deflection 

Project Job no. 

Carn Gwavel, Isles of Scilly 16240 
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External Shelter qi 
I Checked date I Approved date Cales by I Cales date I Checked by Approved by 

EP 02/11/2017 

crc_adm = 3.300 N/mm2 

liadm = 8.100 mm 

M = 0.885 kNm 

R = 1.311 kN 

crm_adm = 13.355 N/mm2 

"tadm = 1.172 N/mm2 

crc_adm = 3.960 N/mm2 

liadm = 8.100 mm 

Applied bearing stress crc_max = 0.156 N/mm2 

PASS - Applied bearing stress within permissible limits 

Actual deflection Ii= 2.763 mm 

PASS - Actual deflection within permissible limits 

Design shear force 

Design deflection 

V = 1.311 kN 

Ii =4.283 mm 

Applied bending stress crm_max = 5.020 N/mm2 

PASS - Applied bending stress within permissible limits 

Applied shear stress • max = 0.279 N/mm2 

PASS - Applied shear stress within permissible limits 

Applied bearing stress crc_max = 0.279 N/mm2 

PASS - Applied bearing stress within permissible limits 

Actual deflection Ii= 4.283 mm 

PASS - Actual deflection within permissible limits 


