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Design Summary

BS5628 - Masonry

BS5977-1 - Lintel Design

Design Codes Used

Scia Engineer

BDES Composite steel & concrete

BS 648 - material weights BS5950 - Steel

CADS - Masonry Wall Panel Max

BS8110-2 - Concrete (Special 
circumstances)
BS8500-1&2 - Specifying Concrete

BS8004 - Foundations

BS6399-1 - Loading on Buildings (Dead & 
Imposed)
BS6399-2 - Loading on Buildings (Wind)

BS6399-3 - Loadings on Buildings 
(Imposed Roof)

BS8002 - Earth retaining structures

BS8110-1 - Concrete

BS5328 1&2 - Specifying Concrete mixes

Metsec - FrameSPEC

BS8102 - Protection against ground water

BS8007 - Water retaining structures

DMRB & MCHW Series

NHBC Pt.4 - Building near Trees

BS5268-4 - Fire resistance of Timber

BS5268-5 - Timber preservative treatment

BS5268-6 - Timber framed walls

BS5268-1&2 - Timber

Sand

CADS – RC Pad Base Designer

Eurocode

General Job Description
(Type of Building, materials, 
construction methods)

Structural form, 
Stability & Robustness
Specific Design 
Assumptions
Design Methodology

Computer Program Ayrshire - AyrSuite

Metsec - MetSPEC

Metsec - LatticeSPEC

Company produced Excel spreadsheets

CADS – A3Dmax

CADS – Steelwork Member Designer

CADS – Steelwork Moment Connections

CADS – SMART Portal 3D

Rear extension and side store conversion.  Design of new roof members and roof 
modifications.

Overall stability achieved through Building Regulations Part A compliant buttressing 
masonry walls.

Full structural survey not carried out therefore structural elements concealed and/or not 
directly affected as part of the works are assumed to be structurally adequate.

Standard ULS/SLS design in accordance with latest British Standards

British Standards



Ex. Pitch Roof

1No. Roof Tiles (Interlocking concrete)

1No. Felt & Battens

125mm 50mm Timber Joists @400c/c

160mm Insulation

50mm 50mm Timber Joists @400c/c

1No. 15mm Plasterboard & Skim

42° Pitch Imposed_Vertical, R2 - Pitch between 30-60 degrees = 0.6[(60-a)/30].....

Total Gk (corrected for pitch)

Total Qk

New Roof

1No. Membrane

12mm Plywood (hardwood)

125mm 50mm Timber Joists @400c/c

160mm Insulation

50mm 50mm Timber Joists @400c/c

1No. 15mm Plasterboard & Skim

1No. Imposed_Vertical, R4 - Flat Roof to Cl4.3.2.....

Total Gk

Total Qk
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To Read in conjunction with loading sheet previous.....

Ridge (S1) 1600mm  x  Ex. Pitch Roof Dead

1600mm  x  Ex. Pitch Roof Imposed

1400mm  x  Wv

UDL TOTAL Gk/Qk/W 1.95 / 0.57 / 0.63

2800mm  x  Wh

1000mm  x  Wwall

UDL TOTAL Gk/Qk/W 0 / 0 / 1.72

Purlin 1 (S2) 1400mm  x  New Roof Dead

1400mm  x  New Roof Imposed

650mm  x  Ex. Pitch Roof Dead

650mm  x  Ex. Pitch Roof Imposed

900mm  x  Wv

UDL TOTAL Gk/Qk/W 1.35 / 1.28 / 0.40

900mm  x  Wh

1000mm  x  Wwall

UDL TOTAL Gk/Qk/W 0 / 0 / 0.96

Purlin 2 (S3) 3000mm  x  New Roof Dead

3000mm  x  New Roof Imposed

UDL TOTAL Gk/Qk/W 1.20 / 2.25 / 0
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Timber designs to BS 5268: Part 2

DESIGN METHODOLOGY

Allowable bending stress applying K3 . K7 . K8

Design of timber members based on their plan length.  For sloping members it is asuumed they are vertically supported 

at each end and associated loads corrected for the slope angle. 

Timber Grade - sturcutral grading indicating set of structural parameters

Bending parallel to the grain (N/mm
2
) - constant parameter based on column A.

Shear parallel to the grain (N/mm
2
) - constant parameter based on column A.

Minimum Modulus of Elasticity (N/mm
2
) - constant parameter based on column A.

Mean Modulus of Elasticity (N/mm
2
) - constant parameter based on column A.

Compression perpendicular to the grain (N/mm
2
) - constant parameter based on column A.

Compression parallel to the grain (N/mm
2
) - constant parameter based on column A.

K3 Modification Factor for load duration in accordance with BS5268-2 table 17.  

Long term =1.0, Medium term =1.25, Short term =1.50, Very short term =1.75

K5 Modification Factor for shear at notched ends in accordance with BS5268-2 Cl.2.10.4.

L

K7 Modification Factor for beam depth in accordance with BS5268-2 Cl.2.10.6.

h<72 = 1.17

72<h<300 = (300/h)
0.11

h>300 = 0.81[(h
2
+92300)/(h

2
+56800)]

K8 Modification Factor for load sharing in accordance with Cl.2.9 BS5268-2. 

Not load sharing =1.0, Load sharing =1.1

K9 Modification Factor for multiple members in accordance with table 20 BS5268-2.

Softwood - 1no. = 1.0, 2no. = 1.14, 3no. = 1.21 & 4+ = 1.24

Hardwood - 1no. = 1.0, 2no. = 1.06, 3no. = 1.08 & 4+ = 1.10

F

G

I

J

K

H

B

TIMBER PROPERTIES

The output of the various beams are summarised in table format.  Each Column is explained below.

Output
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Note: Due to the calculation method of moments a compounded rounding error can create a nominal moment at the 

right support proportionate to the maximum moment.  This is typically ignored throughout the design.

D

Column

M

A



AA

AB

Actual shear stress ta = (3/2) . (V / b . he)

Utilisation Ratio = tactual / tallowable

AC

AE

AF

Actual bearing length provided

Permissible compression stress sc,adm.perp = sc,g.perp . K3 . K8 

Actual compression stress sc,a.perp = V / b.lb

Utilisation Ratio = sc a, perp / sc adm, perp

Utilisation Ratio = dactual / dallowableU

Actual h/b ratio 

X Utilisation Ratio = actual / allowable

Y

Permissible shear stress tadm = tg . K3 . K5 . K8 

Support notch depth.  B or T refers to the location of the notch.

P Elastic Section Modulus required based on the bending moment and allowable bending Stress.  

M / sm,g . K3 . K7 . K8

Actual Elastic Section Modulus = bh
2
/6

R Utilisation Ratio = Zxx Required / Zxx Provided

S Alllowable deflection limit based on 0.003 x Span limited to 14mm (BS5268-2 Cl.2.7.)

T Max. Actual member deflections

W

Date March 26
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7198

The number of timbers used to make up the cross section to derive K9 factor

O Is the member in a load sharing system, derives K8 Factor

Project

Z

AD

MEMBER CHECKS

N

Column

V Permissible h/b ratio taken from BS5268-2 table 19 associated with restraint provided by 

construction detail.
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Timber designs to BS 5268: Part 2

INDEVIDUAL INPUT PARAMETERS

Slope

b h deg

47 125 0

47 145 0

47 145 0

94 145 0

94 145 0

94 145 0

94 220 0

A B C D E F G H I J K L M N O

C16 5.30 0.67 8800 1.70 1.25 0.72 1.10 1.10 1.00 8.02 1 Yes

C16 5.30 0.67 8800 1.70 1.25 0.66 1.08 1.10 1.00 7.89 1 Yes

C16 5.30 0.67 8800 1.70 1.25 0.66 1.08 1.10 1.00 7.89 1 Yes

C16 5.30 0.67 5800 1.70 1.25 0.66 1.08 1.00 1.14 7.18 2 No

C16 5.30 0.67 5800 1.70 1.25 0.66 1.08 1.00 1.14 7.18 2 No

C16 5.30 0.67 5800 1.70 1.25 0.66 1.08 1.00 1.14 7.18 2 No

C24 7.50 0.71 7200 1.90 1.25 0.77 1.03 1.00 1.14 9.70 2 No

N
o.

 p
ie

ce
s

L
oa

d
 S

h
a
ri

n
g

Loadings (kN.m & kN)

+Med -Med +Ved -Ved

0.0 0.3 0.6 0.6
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RL Trimmer 2

Family Rm Eaves

2.90

3.30

1.40

2.90

3.15

WC Trimmer

RL Trimmer 1

K7 K8
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^
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Table Column Ref

TIMBER PROPERTIES

RL Trimmer 1

RL Trimmer 2

Family Rm Eaves

Ex. Rafters
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WC Trimmer
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Calculations for strength, stability and stiffness of steel members to BS 5950 Part 1
Member Details

Member profile Uniform

Member length 5675 mm

Member type Beam

Member slope -0.0 deg

Section - reference 203x203 UC46

        - type Rolled I-section

        - axis Major

Steel   - grade grade S275

        - ult. tensile strength 410 N/mm2

        - yield stress 275 N/mm2

        - design strength 275 N/mm2

        - Youngs E. modulus 205000 N/mm2

 
 

Support Conditions

Degree of Freedom End 1 End 2

Displacement - normal fixed fixed

- lateral fixed fixed

- axial fixed free

Rotation - normal free free

- lateral free free

- axial fixed fixed
 

 

Lateral Restraints

No. Type Connection Offset Start Length Spacing

mm mm mm mm

1 End 1 Both flanges

2 End 2 Both flanges

 
 

Effective Length Factors
Major axis effective length factor on full member length = 1.00
Minor axis effective length factors on division length and member depth

Division
Number

Position Moment Axial Compression

Start  End  Sagging  Hogging
Length Depth

mm mm Length Depth Length Depth

1      0   5675   1.00   0.00   1.00   0.00   1.00   0.00

Note: * indicates Destabilising Loads

 

4.  Ridge (S1) .SMD

Job No

Job Ref

Designed By

Checked By

Date

Revision No

Calc No

Page No

7198

LB

March 26

1

Stoppers Hill Farm

Ridge (S1)

CADS SW Member Designer  Version 3.82 (Build 552)  Copyright © 2025 Computer and Design Services Ltd.



 

Stiffness Criteria ( Length/Deflection Ratios )

Member type

Normal Lateral

Length Ratio Defl. Length Ratio Defl.

mm L/Defl. mm mm L/Defl. mm

Plaster finish beam 5675 360.00  15.76 5675 360.00  15.76
 

 

Load Details (Units: kN and m)

No. Name Load Type Start Loaded Start End Load

No. Pos. Length Value Value Description

mm mm

 1 Dead 1 UN 1.95

2 UN 0.45 Self weight

3 UA 0.00 Self weight

 2 Imposed 1 UN 0.57

 3 Wind 1 UN 0.63

2 UL 1.72
 

 

Load Combinations

Load                  Safety Factors

Case Comb Comb Comb Comb Comb Comb Comb

1 2 3 4 5 6 7 

ULS ULS ULS SLS SLS SLS SLS

1   1.40 1.40 1.20 1.00 0.00 0.00 1.00 

2   1.60 0.00 1.20 0.00 1.00 0.00 0.80 

3   0.00 1.40 1.20 0.00 0.00 1.00 0.80 
 

 

Summary of Critical Results for Member (203x203 UC46) - File name: 4.  Ridge (S1) 

Design Criterion  Utilization Load Position Status

Ratio Combination

Local capacity / strength 0.193 2 2838   OK  

Lateral buckling 0.355 2 2838   OK  

Torsional buckling   n/a 

Deflection 0.464 6 2838   OK  
 

 

End 1 Effects for Member 4.  Ridge (S1) 

Comb Axial Shear Bending Torsion

No. Fz Fvx Fvy Mx My Mt

1 -0.0 12.1 -0.0 0.0 -0.0 0.0

2 -0.0 12.0 6.8 0.0 -0.0 0.0

3 -0.0 12.3 5.9 0.0 -0.0 0.0

4 -0.0 6.8 -0.0 0.0 -0.0 0.0

5 -0.0 1.6 -0.0 0.0 -0.0 0.0

6 -0.0 1.8 4.9 0.0 -0.0 0.0

7 -0.0 9.5 3.9 0.0 -0.0 0.0
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End 2 Effects for Member 4.  Ridge (S1) 

Comb Axial Shear Bending Torsion

No. Fz Fvx Fvy Mx My Mt

1 -0.0 -12.1 -0.0 -0.0 0.0 0.0

2 -0.0 -12.0 -6.8 -0.0 -0.0 0.0

3 -0.0 -12.3 -5.9 -0.0 -0.0 0.0

4 -0.0 -6.8 -0.0 0.0 0.0 0.0

5 -0.0 -1.6 -0.0 0.0 0.0 0.0

6 -0.0 -1.8 -4.9 0.0 -0.0 0.0

7 -0.0 -9.5 -3.9 -0.0 0.0 0.0
 

 

Maximum Effects for Member 4.  Ridge (S1) 

Comb Axial Shear Hogging Sagging Torsion

No. Fz Fvx Fvy Mx My Mx My Mt

1 0.0 -12.1 0.0 0.0 -0.0 17.2 0.0 0.0

2 0.0 -12.0 -6.8 0.0 0.0 17.1 9.7 0.0

3 0.0 -12.3 -5.9 0.0 0.0 17.4 8.3 0.0

4 0.0 -6.8 0.0 -0.0 -0.0 9.7 0.0 0.0

5 0.0 -1.6 0.0 -0.0 -0.0 2.3 0.0 0.0

6 0.0 -1.8 -4.9 -0.0 0.0 2.5 6.9 0.0

7 0.0 -9.5 -3.9 0.0 0.0 13.5 5.5 0.0
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Calculations for strength, stability and stiffness of steel members to BS 5950 Part 1
Member Details

Member profile Uniform

Member length 5675 mm

Member type Beam

Member slope -0.0 deg

Section - reference 152x152 UC30

        - type Rolled I-section

        - axis Major

Steel   - grade grade S275

        - ult. tensile strength 410 N/mm2

        - yield stress 275 N/mm2

        - design strength 275 N/mm2

        - Youngs E. modulus 205000 N/mm2

 
 

Support Conditions

Degree of Freedom End 1 End 2

Displacement - normal fixed fixed

- lateral fixed fixed

- axial fixed free

Rotation - normal free free

- lateral free free

- axial fixed fixed
 

 

Lateral Restraints

No. Type Connection Offset Start Length Spacing

mm mm mm mm

1 End 1 Both flanges

2 End 2 Both flanges

 
 

Effective Length Factors
Major axis effective length factor on full member length = 1.00
Minor axis effective length factors on division length and member depth

Division
Number

Position Moment Axial Compression

Start  End  Sagging  Hogging
Length Depth

mm mm Length Depth Length Depth

1      0   5675   1.00   0.00   1.00   0.00   1.00   0.00

Note: * indicates Destabilising Loads
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Stiffness Criteria ( Length/Deflection Ratios )

Member type

Normal Lateral

Length Ratio Defl. Length Ratio Defl.

mm L/Defl. mm mm L/Defl. mm

Plaster finish beam 5675 360.00  15.76 5675 360.00  15.76
 

 

Load Details (Units: kN and m)

No. Name Load Type Start Loaded Start End Load

No. Pos. Length Value Value Description

mm mm

 1 Dead 1 UN 1.35

2 UN 0.29 Self weight

3 UA 0.00 Self weight

 2 Imposed 1 UN 1.28

 3 Wind 1 UN 0.40

2 UL 0.96
 

 

Load Combinations

Load                  Safety Factors

Case Comb Comb Comb Comb Comb Comb Comb

1 2 3 4 5 6 7 

ULS ULS ULS SLS SLS SLS SLS

1   1.40 1.40 1.20 1.00 0.00 0.00 1.00 

2   1.60 0.00 1.20 0.00 1.00 0.00 0.80 

3   0.00 1.40 1.20 0.00 0.00 1.00 0.80 
 

 

Summary of Critical Results for Member (152x152 UC30) - File name: 5.  Purlin (S2)

Design Criterion  Utilization Load Position Status

Ratio Combination

Local capacity / strength 0.257 1 2838   OK  

Lateral buckling 0.561 3 2838   OK  

Torsional buckling   n/a 

Deflection 0.716 6 2838   OK  
 

 

End 1 Effects for Member 5.  Purlin (S2)

Comb Axial Shear Bending Torsion

No. Fz Fvx Fvy Mx My Mt

1 -0.0 12.3 -0.0 0.0 -0.0 0.0

2 -0.0 8.1 3.8 0.0 -0.0 0.0

3 -0.0 11.3 3.3 0.0 -0.0 0.0

4 -0.0 4.7 -0.0 0.0 -0.0 0.0

5 -0.0 3.6 -0.0 0.0 -0.0 0.0

6 -0.0 1.1 2.7 0.0 -0.0 0.0

7 -0.0 8.5 2.2 0.0 -0.0 0.0
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End 2 Effects for Member 5.  Purlin (S2)

Comb Axial Shear Bending Torsion

No. Fz Fvx Fvy Mx My Mt

1 -0.0 -12.3 -0.0 0.0 0.0 0.0

2 -0.0 -8.1 -3.8 -0.0 -0.0 0.0

3 -0.0 -11.3 -3.3 0.0 -0.0 0.0

4 -0.0 -4.7 -0.0 0.0 0.0 0.0

5 -0.0 -3.6 -0.0 0.0 0.0 0.0

6 -0.0 -1.1 -2.7 -0.0 -0.0 0.0

7 -0.0 -8.5 -2.2 0.0 0.0 0.0
 

 

Maximum Effects for Member 5.  Purlin (S2)

Comb Axial Shear Hogging Sagging Torsion

No. Fz Fvx Fvy Mx My Mx My Mt

1 0.0 -12.3 0.0 -0.0 -0.0 17.5 0.0 0.0

2 0.0 -8.1 -3.8 0.0 0.0 11.5 5.4 0.0

3 0.0 -11.3 -3.3 -0.0 0.0 16.1 4.6 0.0

4 0.0 -4.7 0.0 -0.0 -0.0 6.6 0.0 0.0

5 0.0 -3.6 0.0 -0.0 -0.0 5.2 0.0 0.0

6 0.0 -1.1 -2.7 0.0 0.0 1.6 3.9 0.0

7 0.0 -8.5 -2.2 -0.0 0.0 12.0 3.1 0.0
 

5.  Purlin (S2).SMD

Job No

Job Ref

Designed By

Checked By

Date

Revision No

Calc No

Page No

7198

LB

March 26

3

Stoppers Hill Farm

Purlin (S2)

CADS SW Member Designer  Version 3.82 (Build 552)  Copyright © 2025 Computer and Design Services Ltd.



 

Calculations for strength, stability and stiffness of steel members to BS 5950 Part 1
Member Details

Member profile Uniform

Member length 5675 mm

Member type Beam

Member slope -0.0 deg

Section - reference 152x152 UC30

        - type Rolled I-section

        - axis Major

Steel   - grade grade S275

        - ult. tensile strength 410 N/mm2

        - yield stress 275 N/mm2

        - design strength 275 N/mm2

        - Youngs E. modulus 205000 N/mm2

 
 

Support Conditions

Degree of Freedom End 1 End 2

Displacement - normal fixed fixed

- lateral fixed fixed

- axial fixed free

Rotation - normal free free

- lateral free free

- axial fixed fixed
 

 

Lateral Restraints

No. Type Connection Offset Start Length Spacing

mm mm mm mm

1 End 1 Both flanges

2 End 2 Both flanges

 
 

Effective Length Factors
Major axis effective length factor on full member length = 1.00
Minor axis effective length factors on division length and member depth

Division
Number

Position Moment Axial Compression

Start  End  Sagging  Hogging
Length Depth

mm mm Length Depth Length Depth

1      0   5675   1.00   0.00   1.00   0.00   1.00   0.00

Note: * indicates Destabilising Loads
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Stiffness Criteria ( Length/Deflection Ratios )

Member type

Normal Lateral

Length Ratio Defl. Length Ratio Defl.

mm L/Defl. mm mm L/Defl. mm

Plaster finish beam 5675 360.00  15.76 5675 360.00  15.76
 

 

Load Details (Units: kN and m)

No. Name Load Type Start Loaded Start End Load

No. Pos. Length Value Value Description

mm mm

 1 Dead 1 UN 1.20

2 UN 0.29 Self weight

3 UA 0.00 Self weight

 2 Imposed 1 UN 2.25
 

 

Load Combinations

Load       Safety Factors

Case Comb Comb Comb Comb

1 2 3 4 

ULS SLS SLS SLS

1   1.40 1.00 0.00 1.00 

2   1.60 0.00 1.00 1.00 
 

 

Summary of Critical Results for Member (152x152 UC30) - File name: 6.  Purlin (S3)

Design Criterion  Utilization Load Position Status

Ratio Combination

Local capacity / strength 0.336 1 2838   OK  

Lateral buckling 0.540 1 2838   OK  

Torsional buckling   n/a 

Deflection 0.894 4 2838   OK  
 

 

End 1 Effects for Member 6.  Purlin (S3)

Comb Axial Shear Bending Torsion

No. Fz Fvx Fvy Mx My Mt

1 -0.0 16.2 -0.0 0.0 -0.0 0.0

2 -0.0 4.2 -0.0 0.0 -0.0 0.0

3 -0.0 6.4 -0.0 0.0 -0.0 0.0

4 -0.0 10.6 -0.0 0.0 -0.0 0.0
 

 

End 2 Effects for Member 6.  Purlin (S3)

Comb Axial Shear Bending Torsion

No. Fz Fvx Fvy Mx My Mt

1 -0.0 -16.2 -0.0 -0.0 0.0 0.0

2 -0.0 -4.2 -0.0 0.0 0.0 0.0
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End 2 Effects for Member 6.  Purlin (S3) (continued)

Comb Axial Shear Bending Torsion

No. Fz Fvx Fvy Mx My Mt

3 -0.0 -6.4 -0.0 -0.0 0.0 0.0

4 -0.0 -10.6 -0.0 -0.0 0.0 0.0
 

 

Maximum Effects for Member 6.  Purlin (S3)

Comb Axial Shear Hogging Sagging Torsion

No. Fz Fvx Fvy Mx My Mx My Mt

1 0.0 -16.2 0.0 0.0 -0.0 22.9 0.0 0.0

2 0.0 -4.2 0.0 -0.0 -0.0 6.0 0.0 0.0

3 0.0 -6.4 0.0 0.0 -0.0 9.1 0.0 0.0

4 0.0 -10.6 0.0 0.0 -0.0 15.1 0.0 0.0
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kN (ULS) mm mm N/mm
2 1.5 Fk / gm N / Bw x Bl
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