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Project Job no.
Epworth, Antrim Road London NW3 14.647
Calcs for Start page no./Revision
T1 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
AOR 07/11/2014

TIMBER BEAM ANALYSIS & DESIGN TO EN1995-1-1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating

National Amendment No.1

Analysis results
Design moment

Total load on member
Reactions at support A

TEDDS calculation version 1.5.08

M = 2.096 kKNm Design shear F = 3.494 kN
Wiot = 6.988 kN
RAﬁmax =3.494 kN RAﬁmin =3.494 kN

Unfactored permanent load reaction at support A Ra_permanent = 1.255 kN
Unfactored variable load reaction at support A Ra_variable = 1.200 kN

Reactions at support B

RBﬁmax =3.494 kN RBﬁmin =3.494 kN

Unfactored permanent load reaction at support B Rs_permanent = 1.255 kN
Unfactored variable load reaction at support B Rs_variavle = 1.200 kN

Timber section details
Breadth of section
Number of sections
Timber strength class

Member details
Service class of timber
Length of bearing

b =50 mm Depth of section h =150 mm

N=2 Breadth of member bb =100 mm
C16

1 Load duration Permanent

Lo =100 mm

Compression perpendicular to grain - cl.6.1.4

Design compressive stress

Bending - cl 6.1.6
Design bending stress

Shear - cl.6.1.7
Applied shear stress

Deflection - cl.7.2
Deflection limit

oc.90.d = 0.349 N/mm? Design compressive strength  fce0d = 1.015 N/mm?
PASS - Design compressive strength exceeds design compressive stress at bearing

Omd = 5.590 N/mm?2 Design bending strength fmd = 7.385 N/mm?
PASS - Design bending strength exceeds design bending stress

T4 = 0.521 N/mm? Permissible shear stress fvd = 1.477 N/mm?
PASS - Design shear strength exceeds design shear stress

Sim = 9.600 mm Total final deflection &in = 5.806 mm
PASS - Total final deflection is less than the deflection limit
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 3.0.08

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Analysis results

Maximum moment Mmax = 7.1 kKNm Mmin = 0 kNm
Maximum shear Vmax = 10.9 kN Vmin = =10.9 kN
Deflection Smax =1 mm Omin = 0 mm
Maximum reaction at support A Ra max = 10.9 kN Ra min = 10.9 kN
Unfactored permanent load reaction at support A Ra_permanent = 3.7 kKN

Unfactored variable load reaction at support A Ra_variavle = 3.9 kN

Maximum reaction at support B Re max = 10.9 kN Re min = 10.9 kN
Unfactored permanent load reaction at support B Rs_permanent = 3.7 kN

Unfactored variable load reaction at support B Rs_variavle = 3.9 kN

Section details

Section type UB 152x89x16 (BS4-1) Steel grade S275

Section classification Class 1

Check shear - Section 6.2.6

Design shear force Veda = 11 kN Design shear resistance Verd = 129.8 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment Meds = 7.1 KNm Des.bending resist. moment Mcra = 33.9 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio ALT = 0.906 Limiting slenderness ratio ALTo = 0.400
Air> Airo - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist. moment Mp,rd = 26.4 KNm
PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to variable loads
Limiting deflection Sim = 7.2 mm Maximum deflection 6=1.019 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national

annex

Support conditions
Support A

Support B

Analysis results

Maximum moment

Maximum moment span 1 segment 1
Maximum moment span 1 segment 2
Maximum shear

Maximum shear span 1 segment 1
Maximum shear span 1 segment 2

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Mmax = 10.9 kNm
Ms1_segt_max = 10.9 KNm
Ms1_seg2_max = 10.6 KNm
Vmax = 29.6 kN
Vs1_segt_max = 29.6 kKN
Vs1_sege_max = 0 kN

TEDDS calculation version 3.0.08

Mmin = 0 kNm
Ms1_segt_min = 0 KNm
Ms1_seg2_min = 0 KNm
Vmin = -26.6 kN
Vs1_segi_min = -3.8 KN
Vs1_seg2_min = =26.6 kKN

Deflection segment 3 Smax = 0.1 mm Omin = 0 mm
Maximum reaction at support A Ra max = 29.6 kN Ra min = 29.6 kKN
Unfactored permanent load reaction at support A Ra_prermanent = 18.3 kN

Unfactored variable load reaction at support A Ra_variavle = 3.3 kN

Maximum reaction at support B RB max = 26.6 kN Rg min = 26.6 kKN
Unfactored permanent load reaction at support B Rs_permanent = 16.1 kN

Unfactored variable load reaction at support B Rs_variavle = 3.3 kN

Section details

Section type UB 152x89x16 (BS4-1) Steel grade S275
Section classification Class 1

Check shear - Section 6.2.6

Design shear force Ved = 30 kN Design shear resistance Verd = 129.8 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5

Design bending moment Med = 10.9 kKNm Des.bending resist. moment Mcra = 33.9 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio ALt = 0.541 Limiting slenderness ratio ALTo = 0.400

Air> Airo - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist. moment Mp,rd = 32 KNm
PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to variable loads
dim = 3.9 mm 4 =0.133 mm

PASS - Maximum deflection does not exceed deflection limit

Limiting deflection Maximum deflection
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 3.0.08

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Analysis results

Maximum moment Mmax = 18.4 kNm Mmin = 0 kNm
Maximum shear Vmax = 32 kN Vmin = =32 kN
Deflection Omax =0 mm Omin = 0 mm
Maximum reaction at support A Ra_max = 32 kN Ra_min = 32 kN
Unfactored permanent load reaction at support A Ra_permanent = 23.7 kN

Maximum reaction at support B Rs_max = 32 kN Rs_min = 32 kN

Unfactored permanent load reaction at support B Rs_permanent = 23.7 kN

Section details

Section type UB 178x102x19 (BS4-1) Steel grade S275

Section classification Class 1

Check shear - Section 6.2.6

Design shear force Ved = 32 kN Design shear resistance Verd = 156.4 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment Med = 18.4 KNm Des.bending resist.moment Mcra = 47.1 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio AT =1.262 Limiting slenderness ratio ALTo = 0.400
Air> Airo - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist. moment Mp,rd = 25.6 KNm
PASS - Design buckling resistance moment exceeds design bending moment
Check vertical deflection - Section 7.2.1
Consider deflection due to variable loads
Limiting deflection Sim = 6.4 mm Maximum deflection d=0mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 3.0.08

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Analysis results

Maximum moment Mmax = 30.6 kNm Mmin = 0 kNm
Maximum shear Vmax = 17.5 kN Vmin = -30.6 kN
Deflection Smax = 3.3 mm Omin = 0 mm
Maximum reaction at support A Ra max = 17.5 kN RA min = 17.5 kN
Unfactored permanent load reaction at support A Ra_permanent = 7.3 kN

Unfactored variable load reaction at support A Ra_variavle = 5.1 kN

Maximum reaction at support B RB_max = 30.6 kN Rs_min = 30.6 kN
Unfactored permanent load reaction at support B Rs_permanent = 17 kN

Unfactored variable load reaction at support B Rs_variavle = 5.1 kN

Section details

Section type UC 152x152x30 (BS4-1) Steel grade S275

Section classification Class 1

Check shear - Section 6.2.6

Design shear force Ved = 31 kN Design shear resistance Vera = 183.5 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment Med = 30.6 kKNm Des.bending resist. moment Mcra = 68.1 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio ALt = 0.779 Limiting slenderness ratio ALTo = 0.400
Air> Airo - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist.moment Mp,rd = 58.2 KNm
PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to variable loads
Limiting deflection Sim = 12.5 mm Maximum deflection 6 =3.273 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 3.0.08

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Analysis results

Maximum moment Mmax = 72.3 kNm Mmin = 0 kNm
Maximum shear Vmax = 40.6 kN Vmin = -69.1 kN
Deflection Smax = 11.4 mm Omin = 0 mm
Maximum reaction at support A Ra max = 40.6 kN Ra min = 40.6 kKN
Unfactored permanent load reaction at support A Ra_permanent = 30.1 kKN

Maximum reaction at support B Rg_max = 69.1 kN Rg min = 69.1 kKN

Unfactored permanent load reaction at support B Rs_permanent = 51.2 kN

Section details

Section type UC 203x203x46 (BS4-1) Steel grade S275

Section classification Class 1

Check shear - Section 6.2.6

Design shear force Ved = 69 kN Design shear resistance Verd = 269.5 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment Med = 72.3 KNm Des.bending resist.moment Mcrd = 136.8 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio ALt = 1.050 Limiting slenderness ratio ALTo = 0.400
Air> Airo - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist. moment Mp,rd = 91.5 KNm
PASS - Design buckling resistance moment exceeds design bending moment
Check vertical deflection - Section 7.2.1
Consider deflection due to permanent and variable loads
Limiting deflection Sim = 18 mm Maximum deflection 6 =11.446 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 3.0.08

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Analysis results

Maximum moment Mmax = 16.7 kNm Mmin = 0 kNm
Maximum shear Vmax = 12.9 kN Vmin = -43.1 kN
Deflection Omax = 2.1 mm Omin = 0 mm
Maximum reaction at support A Ra max = 12.9 kN RA min = 12.9 kN
Unfactored permanent load reaction at support A Ra_permanent = 9.6 kN

Maximum reaction at support B Rg_max = 43.1 kN Re_min = 43.1 kN

Unfactored permanent load reaction at support B Rs_permanent = 31.9 kN

Section details

Section type UC 152x152x23 (BS4-1) Steel grade S275

Section classification Class 3

Check shear - Section 6.2.6

Design shear force Ved = 43 kN Design shear resistance Verda = 129.8 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment Med = 16.7 KNm Des.bending resist.moment Mcra = 45.1 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio ALt = 0.752 Limiting slenderness ratio ALTo = 0.400
Air> Airo - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist. moment Mp,rd = 38 KNm
PASS - Design buckling resistance moment exceeds design bending moment
Check vertical deflection - Section 7.2.1
Consider deflection due to permanent and variable loads
Limiting deflection Sim = 8.8 mm Maximum deflection 4 =2.085 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 3.0.08

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Analysis results

Maximum moment Mmax = 11.6 kNm Mmin = 0 kNm
Maximum shear Vmax = 51.3 kN Vmin = =13.9 kN
Deflection Smax = 4 mm Omin = 0 mm
Maximum reaction at support A Ra_max = 51.3 kN Ra min = 51.3 kKN
Unfactored permanent load reaction at support A Ra_permanent = 33.3 kN

Unfactored variable load reaction at support A Ra_variavle = 4.2 kKN

Maximum reaction at support B Re max = 13.9 kN Rg min = 13.9 kN
Unfactored permanent load reaction at support B Rs_permanent = 5.7 kN

Unfactored variable load reaction at support B Rs_variavle = 4.2 kKN

Section details

Section type UB 152x89x16 (BS4-1) Steel grade S275

Section classification Class 1

Check shear - Section 6.2.6

Design shear force Ved = 51 kN Design shear resistance Verd = 129.8 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment Med = 11.6 KNm Des.bending resist. moment Mcra = 33.9 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio AT =1.518 Limiting slenderness ratio ALTo = 0.400
Air> Airo - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist.moment Mp,rd = 14.2 KNm
PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to permanent and variable loads
Limiting deflection Sim =11.2 mm Maximum deflection 6 =3.987 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national

annex

Support conditions
Support A

Support B

Analysis results

Maximum moment

Maximum moment span 1 segment 1
Maximum moment span 1 segment 2
Maximum shear

Maximum shear span 1 segment 1
Maximum shear span 1 segment 2

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Mmax = 14.9 kNm
Ms1_segt_max = 14.9 KNm
Ms1_seg2 max = 12.7 kKNm
Vmax = 55.8 kN
Vs1_segt_max = 55.8 kKN
Vs1_sege_max = 0 kN

TEDDS calculation version 3.0.08

Mmin = 0 kNm
Ms1_segt_min = 0 KNm
Ms1_seg2_min = 0 KNm
Vmin = -35.8 kN
Vs1_segt_min = =15 kN
Vs1_seg2_min = -35.8 kKN

Deflection segment 3 Smax = 0.4 mm Omin = 0 mm
Maximum reaction at support A Ra_max = 55.8 kN Ra_min = 55.8 kN
Unfactored permanent load reaction at support A Ra_permanent = 37.3 kN

Unfactored variable load reaction at support A Ra_variavle = 3.6 kN

Maximum reaction at support B RB_max = 35.8 kN Rs_min = 35.8 kN
Unfactored permanent load reaction at support B Rs_permanent = 22.5 kN

Unfactored variable load reaction at support B Rs_variavle = 3.6 kN

Section details

Section type UC 152x152x23 (BS4-1) Steel grade S275
Section classification Class 3

Check shear - Section 6.2.6

Design shear force Ved = 56 kN Design shear resistance Verd = 129.8 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5

Design bending moment Med = 14.9 kKNm Des.bending resist.moment Mcra = 45.1 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio ALt = 0.204 Limiting slenderness ratio ALTo = 0.400
Air < Airo - Lateral torsional buckling can be ignored

PASS - Design bending resistance moment exceeds design bending moment
Check vertical deflection - Section 7.2.1
Consider deflection due to permanent and variable loads
Maximum deflection 6 =0.384 mm
PASS - Maximum deflection does not exceed deflection limit

Limiting deflection Sim = 4 mm
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TIMBER BEAM ANALYSIS & DESIGN TO EN1995-1-1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating

National Amendment No.1

Analysis results
Design moment

Total load on member
Reactions at support A

TEDDS calculation version 1.5.08

M = 0.330 kNm Design shear F =1.198 kN
Wiot = 2.396 kN
RAﬁmax =1.198 kN RAﬁmin =1.198 kN

Unfactored permanent load reaction at support A Ra_permanent = 0.429 kN
Unfactored variable load reaction at support A Ra_variavle = 0.413 kN

Reactions at support B

RBﬁmax =1.198 kN RBﬁmin =1.198 kN

Unfactored permanent load reaction at support B Rs_permanent = 0.429 kN
Unfactored variable load reaction at support B Rs_variavle = 0.413 kN

Timber section details
Breadth of section
Number of sections
Timber strength class

Member details
Service class of timber
Length of bearing

b =50 mm Depth of section h =100 mm

N=2 Breadth of member bb =100 mm
C16

1 Load duration Permanent

Lo =100 mm

Compression perpendicular to grain - cl.6.1.4

Design compressive stress

Bending - cl 6.1.6
Design bending stress

Shear - cl.6.1.7
Applied shear stress

Deflection - cl.7.2
Deflection limit

oc.90.d = 0.120 N/mm? Design compressive strength  fce0d = 1.015 N/mm?
PASS - Design compressive strength exceeds design compressive stress at bearing

Omd = 1.977 N/mm?2 Design bending strength fmd = 8.008 N/mm?
PASS - Design bending strength exceeds design bending stress

T4 = 0.268 N/mm? Permissible shear stress fvd = 1.477 N/mm?
PASS - Design shear strength exceeds design shear stress

Siim = 4.400 mm Total final deflection &in = 0.688 mm
PASS - Total final deflection is less than the deflection limit
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TIMBER BEAM ANALYSIS & DESIGN TO EN1995-1-1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating

National Amendment No.1

Analysis results
Design moment

Total load on member
Reactions at support A

TEDDS calculation version 1.5.08

M = 4.005 kKNm Design shear F =5.150 kN
Wiot = 10.107 kN
RAﬁmax =5.150 kN RAﬁmin =5.150 kN

Unfactored permanent load reaction at support A Ra_permanent = 3.232 kN
Unfactored variable load reaction at support A Ra_variavle = 0.525 kN

Reactions at support B

RBﬁmax =4.957 kN RBﬁmin =4.957 kN

Unfactored permanent load reaction at support B Rs_permanent = 3.089 kN
Unfactored variable load reaction at support B Rs_variavle = 0.525 kN

Timber section details
Breadth of section
Number of sections
Timber strength class

Member details
Service class of timber
Length of bearing

b =50 mm Depth of section h =150 mm

N=3 Breadth of member bb =150 mm
C24

1 Load duration Permanent

Lo =100 mm

Compression perpendicular to grain - cl.6.1.4

Design compressive stress

Bending - cl 6.1.6
Design bending stress

Shear - cl.6.1.7
Applied shear stress

Deflection - cl.7.2
Deflection limit

oc.90.d = 0.343 N/mm? Design compressive strength  fce0d = 1.154 N/mm?
PASS - Design compressive strength exceeds design compressive stress at bearing

Omd = 7.120 N/mm? Design bending strength fma = 11.077 N/mm?
PASS - Design bending strength exceeds design bending stress

T4 = 0.512 N/mm? Permissible shear stress fv.d = 1.846 N/mm?2
PASS - Design shear strength exceeds design shear stress

Siim = 14.000 mm Total final deflection Sfin = 13.663 mm
PASS - Total final deflection is less than the deflection limit
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TIMBER BEAM ANALYSIS & DESIGN TO EN1995-1-1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating

National Amendment No.1

Analysis results
Design moment

Total load on member
Reactions at support A

TEDDS calculation version 1.5.08

M = 0.813 kNm Design shear F =2.048 kN
Wiot = 3.953 kN
RAﬁmax =2.048 kN RAﬁmin =2.048 kN

Unfactored permanent load reaction at support A Ra_permanent = 1.234 kN
Unfactored variable load reaction at support A Ra_variavle = 0.255 kN

Reactions at support B

RBﬁmax =1.905 kN RBﬁmin =1.905 kN

Unfactored permanent load reaction at support B Rs_permanent = 1.128 kN
Unfactored variable load reaction at support B Rs_variavle = 0.255 kN

Timber section details
Breadth of section
Number of sections
Timber strength class

Member details
Service class of timber
Length of bearing

b =50 mm Depth of section h =100 mm

N=2 Breadth of member bb =100 mm
C16

1 Load duration Permanent

Lo =100 mm

Compression perpendicular to grain - cl.6.1.4

Design compressive stress

Bending - cl 6.1.6
Design bending stress

Shear - cl.6.1.7
Applied shear stress

Deflection - cl.7.2
Deflection limit

oc.90.d = 0.205 N/mm? Design compressive strength  fce0d = 1.015 N/mm?
PASS - Design compressive strength exceeds design compressive stress at bearing

Omd = 4.875 N/mm? Design bending strength fmd = 8.008 N/mm?
PASS - Design bending strength exceeds design bending stress

T4 = 0.459 N/mm? Permissible shear stress fvd = 1.477 N/mm?
PASS - Design shear strength exceeds design shear stress

Sim = 6.800 mm Total final deflection Sfin = 4.536 mm
PASS - Total final deflection is less than the deflection limit
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STEEL COLUMN DESIGN (EN 1993-1-1)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 1.0.09

le—120——»|
Column and loading details
Column details
Column section SHS 120x120x8.0
System length y axis buckling Ly= 6000 mm System length z axis buckling L:= 6000 mm

Sway
The column is not part of a sway frame in the direction of the z axis
The column is not part of a sway frame in the direction of the y axis

Column loading

Axial load Ned = 138 KN (Compression)

Moment about y axis atend 1 Myeq1 = 14.0 kNm Moment about y axis atend 2 My,ed2 = 14.0 kKNm
Single curvature bending about y axis

Moment about z axis atend 1 Mzed1 = 1.0 kNm Moment about z axis atend 2 Mzed2 = 1.0 kKNm
Single curvature bending about z axis

Shear force parallel to z axis ~ Vzeda = 1 kN Shear force parallel to y axis ~ Vy,ea = 1 kN

Material details

Steel grade S275

Yield strength fy = 275 N/mm? Ultimate strength fu = 410 N/mm?

Modulus of elasticity E = 210 kN/mm? Shear modulus G = 80.8 kN/mm?

Buckling length for flexural buckling about y axis

End restraint factor Ky = 1.000 Buckling length Ler y = 6000 mm

Buckling length for flexural buckling about z axis

End restraint factor Kz = 1.000 Buckling length Ler 2 = 6000 mm

Section classification (Table 5.2)

Web classification 1 Flange classification 1

The section is class 1

Resistance of cross section (cl. 6.2)

Shear parallel to z axis (cl. 6.2.6)
Design shear force Vzed = 1.0 kN Plastic shear resistance Vpizrd = 279.1 kKN
PASS - Shear resistance parallel to z axis exceeds the design shear force
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Vzed <= 0.5xVpiz,rd - NO reduction in fy, required for bending/axial force

Shear parallel to y axis (cl. 6.2.6)
Design shear force Vyed = 1.0 kN Plastic shear resistance Vpiy,rd = 279.1 kN
PASS - Shear resistance parallel to y axis exceeds the design shear force
Vy,ea <= 0.5xVpiy,rd - NO reduction in fy required for bending/axial force

Compression (cl. 6.2.4)
Design force Ned = 138 kN Design resistance Ncra = 967 kN
PASS - The compression design resistance exceeds the design force

Bending about y axis (cl. 6.2.5)
Design bending moment Myed = 14.0 KNm Design resistance Mey,rd = 40.3 KNm
PASS - The bending design resistance about the y axis exceeds the design moment

Bending about z axis (cl. 6.2.5)
Design bending moment Mzed = 1.0 KNm Design resistance Mc,z,rd = 40.3 KNm
PASS - The bending design resistance about the z axis exceeds the design moment

Combined bending and axial force (cl. 6.2.9)

Bending about y axis (cl. 6.2.9.1)
Design bending moment My.ed = 14.0 kNm Modified design resistance Mn,y,rd = 40.3 KNm
PASS - Bending resistance about y axis in presence of axial load exceeds design moment

Bending about z axis (cl. 6.2.9.1)
Design bending moment Mzed = 1.0 KNm Modified design resistance Mn.z,rd = 40.3 KNm
PASS - Bending resistance about z axis in presence of axial load exceeds design moment

Biaxial bending
Section utilisation at end 1 URcs 1 =0.168 Section utilisation at end 2 URcs_2 = 0.168
PASS - The cross-section resistance is adequate

Buckling resistance (cl. 6.3)

Axial buckling resistance
Flexural buck resist about y Nbyrd = 351.8 kN Flexural buck resist about z Nb,z,rd = 351.8 kKN
Min. buckling resistance Nb,rd = 351.8 kN
PASS - The axial load buckling resistance exceeds the design axial load

Buckling resistance moment (cl.6.3.2.1)
Design bending moment My.es = 14.0 KNm
Lat. torsional buck length fact Kir=1.00 Design buckling resistance mt Mprd = 40.3 kNm
PASS - The design buckling resistance moment exceeds the maximum design moment

Combined bending and axial compression (cl. 6.3.3)
Section utilisation URs 1 = 0.869 Section utilisation URs 2 = 0.699
PASS - The buckling resistance is adequate
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TIMBER BEAM ANALYSIS & DESIGN TO EN1995-1-1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating

National Amendment No.1

Analysis results
Design moment

Total load on member
Reactions at support A

TEDDS calculation version 1.5.08

M = 3.759 kNm Design shear F = 6.834 kN
Wit = 13.668 kN
RAﬁmax =6.834 kN RAﬁmin =6.834 kN

Unfactored permanent load reaction at support A Ra_permanent = 1.396 kN
Unfactored variable load reaction at support A Ra_variable = 3.300 kN

Reactions at support B

RBﬁmax =6.834 kN RBﬁmin =6.834 kN

Unfactored permanent load reaction at support B Rs_permanent = 1.396 kN
Unfactored variable load reaction at support B Rs_variavle = 3.300 kN

Timber section details
Breadth of section
Number of sections
Timber strength class

Member details
Service class of timber
Length of bearing

b =50 mm Depth of section h =200 mm

N=2 Breadth of member bb =100 mm
C24

1 Load duration Permanent

Lo =100 mm

Compression perpendicular to grain - cl.6.1.4

Design compressive stress

Bending - cl 6.1.6
Design bending stress

Shear - cl.6.1.7
Applied shear stress

Deflection - cl.7.2
Deflection limit

Oc.90.d = 0.683 N/mm? Design compressive strength  fce0d = 1.154 N/mm?
PASS - Design compressive strength exceeds design compressive stress at bearing

Omd = 5.638 N/mm?2 Design bending strength fmd = 11.077 N/mm?
PASS - Design bending strength exceeds design bending stress

T4 = 0.765 N/mm? Permissible shear stress fv.d = 1.846 N/mm?2
PASS - Design shear strength exceeds design shear stress

Sim = 8.800 mm Total final deflection Sfin = 2.610 mm
PASS - Total final deflection is less than the deflection limit
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Timber member designTimber member designTimber member designTIMBER MEMBER DESIGN TO EN1995-1-

1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating

National Amendment No.1

Analysis results

Design moment in major axis
Design moment in minor axis
Design shear

Maximum reaction

TEDDS calculation version 1.5.08

My = 1.400 kNm
Mz = 1.400 kNm
F =1.000 kN
R =6.800 kN

I
|

l«—100—p|

l«—100—

Timber section details

Breadth of timber sections

Depth of timber sections

Number of timber sections in member
Overall breadth of timber member

Timber strength class - EN 338:2009 Table 1

Member details

Load duration - ¢l.2.3.1.2

Service class of timber - ¢l.2.3.1.3
Length of bearing

Section properties

Cross sectional area of member
Section modulus

Second moment of area

Radius of gyration

b =50 mm

h =200 mm

N=2

bo =N xb =100 mm
C24

Permanent
1
Lo =100 mm

A =N xb x h =20000 mm?2

Wy =Nxbxh?/6 = 666667 mm?
W =hx (Nxb)2/6 = 333333 mm3
ly=Nxbxh3/12 = 66666667 mm*
l.=hx (Nxb)3/12 = 16666667 mm*
ty=(ly/A) = 57.7 mm

r. =V(I,/ A) = 28.9 mm

Partial factor for material properties and resistances

Partial factor for material properties - Table 2.3

Modification factors

i = 1.300

Modification factor for load duration and moisture content - Table 3.1

Deformation factor for service classes - Table 3.2  kdef = 0.600

Depth factor for bending - exp.3.1
Depth factor for tension - exp.3.1

kmod =0.600
kn.m = 1.000
knt = 1.000
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Bending stress re-distribution factor - cl.6.1.6(2) km = 0.700
Crack factor for shear resistance - cl.6.1.7(2) ker = 0.670
Load configuration factor - exp.6.4 Ke.90 = 1.000
System strength factor - cl.6.6 ksys = 1.000

Effective length - Table 6.1

Critical bending stress - exp.6.32

Relative slenderness for bending - exp.6.30

Lateral buckling factor - exp.6.34

Let = 1.0 X Ls = 4000 mm

mait = 0.78 x (N x b)? x Eo.s / ( x Ler) = 72.150 N/mm?

Arelm = \/[fm.k / omerit] = 0.577

Kerit = 1.000

Compression perpendicular to the grain - cl.6.1.5
6c90d = R/ (N x b x Lp) = 0.680 N/mm?
fc.90.d = Kmod X Ksys X Ke.90 X fe.o0k / ym = 1.154 N/mm?
6c.90.4d / fe90d = 0.589
PASS - Design compressive strength exceeds design compressive stress at bearing

Design compressive stress
Design compressive strength

Biaxial bending - cl 6.1.6

Design bending stress in major (y-y) axis

Design bending stress in minor (z-z) axis

Design bending strength

Combined bending checks - eq.6.11 & eq.6.12

Shear - ¢l.6.1.7
Applied shear stress
Permissible shear stress

Omyd = My / Wy = 2.100 N/mm?
Omzd = Mz / Wz = 4.200 N/mm?
fm.d = Khm X Kmod X Ksys X Krit X fmx / ym = 11.077 N/mm?

Om.y.d / fmd + Km X Om.zd / fmd = 0.455

Km X Om.y.d /fmd + Omzd / fmd = 0.512
PASS - Design bending strength exceeds design bending stress

Td =3 X F /(2 xker x A) =0.112 N/mm?

fv.d = Kmod X Ksys X fvk / ym = 1.846 N/mm?

ta / fv.a = 0.061
PASS - Design shear strength exceeds design shear stress
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STEEL COLUMN DESIGN (EN 1993-1-1)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 1.0.09

12—
Column and loading details
Column details
Column section SHS 120x120x6.3
System length y axis buckling Ly= 3000 mm System length z axis buckling L:= 3000 mm

Sway
The column is not part of a sway frame in the direction of the z axis
The column is not part of a sway frame in the direction of the y axis

Column loading

Axial load Ned = 82 kN (Compression)

Moment about y axis atend 1 Myeq1 = 17.0 kNm Moment about y axis atend 2 My,ed2 = 17.0 kKNm
Single curvature bending about y axis

Moment about z axis atend 1 Mzed1 = 1.0 kNm Moment about z axis atend 2 Mzed2 = 1.0 kKNm
Single curvature bending about z axis

Shear force parallel to z axis ~ Vzeda = 1 kN Shear force parallel to y axis ~ Vy,ea = 1 kN

Material details

Steel grade S275

Yield strength fy = 275 N/mm? Ultimate strength fu = 410 N/mm?

Modulus of elasticity E = 210 kN/mm? Shear modulus G = 80.8 kN/mm?

Buckling length for flexural buckling about y axis

End restraint factor Ky = 1.000 Buckling length Ler y = 3000 mm

Buckling length for flexural buckling about z axis

End restraint factor Kz = 1.000 Buckling length Ler 2 =3000 mm

Section classification (Table 5.2)

Web classification 1 Flange classification 1

The section is class 1

Resistance of cross section (cl. 6.2)

Shear parallel to z axis (cl. 6.2.6)
Design shear force Vzed = 1.0 kN Plastic shear resistance Vpizrd = 224.1 KN
PASS - Shear resistance parallel to z axis exceeds the design shear force
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Vzed <= 0.5xVpiz,rd - NO reduction in fy, required for bending/axial force

Shear parallel to y axis (cl. 6.2.6)
Design shear force Vyed = 1.0 kN Plastic shear resistance Vpiy,rd = 224.1 kN
PASS - Shear resistance parallel to y axis exceeds the design shear force
Vy,ea <= 0.5xVpiy,rd - NO reduction in fy required for bending/axial force

Compression (cl. 6.2.4)
Design force Ned = 82 kN Design resistance Ncga = 776 kN
PASS - The compression design resistance exceeds the design force

Bending about y axis (cl. 6.2.5)
Design bending moment My.ed = 17.0 KNm Design resistance Mey,rd = 32.9 KNm
PASS - The bending design resistance about the y axis exceeds the design moment

Bending about z axis (cl. 6.2.5)
Design bending moment Mzed = 1.0 KNm Design resistance Me,z,rd = 32.9 KNm
PASS - The bending design resistance about the z axis exceeds the design moment

Combined bending and axial force (cl. 6.2.9)

Bending about y axis (cl. 6.2.9.1)
Design bending moment My,ed = 17.0 kNm Modified design resistance Mn,y,rd = 32.9 KNm
PASS - Bending resistance about y axis in presence of axial load exceeds design moment

Bending about z axis (cl. 6.2.9.1)
Design bending moment Mzed = 1.0 KNm Modified design resistance Mn,zRd = 32.9 KNm
PASS - Bending resistance about z axis in presence of axial load exceeds design moment

Biaxial bending
Section utilisation at end 1 URcs 1 = 0.332 Section utilisation at end 2 URcs_2 = 0.332
PASS - The cross-section resistance is adequate

Buckling resistance (cl. 6.3)

Axial buckling resistance
Flexural buck resist about y Nb.y.rd = 639.8 kN Flexural buck resist about z Nb,zrd = 639.8 kN
Min. buckling resistance Nb,rd = 639.8 kN
PASS - The axial load buckling resistance exceeds the design axial load

Buckling resistance moment (cl.6.3.2.1)
Design bending moment My.ea = 17.0 KNm
Lat. torsional buck length fact Kir = 1.00 Design buckling resistance mt Mprd = 32.9 kNm
PASS - The design buckling resistance moment exceeds the maximum design moment

Combined bending and axial compression (cl. 6.3.3)
Section utilisation URs 1 =0.701 Section utilisation URs 2 = 0.493
PASS - The buckling resistance is adequate
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STEEL COLUMN DESIGN (EN 1993-1-1)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 1.0.09
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Column and loading details
Column details
Column section SHS 90x90x4.0
System length y axis buckling Ly= 3000 mm System length z axis buckling L:= 3000 mm
Sway

The column is not part of a sway frame in the direction of the z axis
The column is not part of a sway frame in the direction of the y axis

Column loading

Axial load Ned = 30 kN (Compression)

Moment about y axis atend 1 Myeq1 = 6.0 kNm Moment about y axis atend 2 My,ed2 = 6.0 kKNm
Single curvature bending about y axis

Moment about z axis atend 1 Mzed1 = 1.0 kNm Moment about z axis atend 2 Mzed2 = 1.0 kKNm
Single curvature bending about z axis

Shear force parallel to z axis ~ Vzeda = 1 kN Shear force parallel to y axis ~ Vy,ea = 1 kN

Material details

Steel grade S275

Yield strength fy = 275 N/mm? Ultimate strength fu = 410 N/mm?

Modulus of elasticity E = 210 kN/mm? Shear modulus G = 80.8 kN/mm?

Buckling length for flexural buckling about y axis

End restraint factor Ky = 1.000 Buckling length Ler y = 3000 mm

Buckling length for flexural buckling about z axis

End restraint factor Kz = 1.000 Buckling length Ler 2 =3000 mm

Section classification (Table 5.2)

Web classification 1 Flange classification 1

The section is class 1

Resistance of cross section (cl. 6.2)

Shear parallel to z axis (cl. 6.2.6)
Design shear force Vzed = 1.0 kN Plastic shear resistance Vpizrd = 107.9 KN
PASS - Shear resistance parallel to z axis exceeds the design shear force
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Vzed <= 0.5xVpiz,rd - NO reduction in fy, required for bending/axial force

Shear parallel to y axis (cl. 6.2.6)
Design shear force Vyed = 1.0 kN Plastic shear resistance Vpiy,rd = 107.9 kN
PASS - Shear resistance parallel to y axis exceeds the design shear force
Vy,ea <= 0.5xVpiy,rd - NO reduction in fy required for bending/axial force

Compression (cl. 6.2.4)
Design force Ned = 30 kN Design resistance Ncra = 374 kN
PASS - The compression design resistance exceeds the design force

Bending about y axis (cl. 6.2.5)
Design bending moment My.ed = 6.0 KNm Design resistance Mcyrd = 12.0 KNm
PASS - The bending design resistance about the y axis exceeds the design moment

Bending about z axis (cl. 6.2.5)
Design bending moment Mzed = 1.0 KNm Design resistance Mc,zrd = 12.0 KNm
PASS - The bending design resistance about the z axis exceeds the design moment

Combined bending and axial force (cl. 6.2.9)

Bending about y axis (cl. 6.2.9.1)
Design bending moment My.ed = 6.0 KNm Modified design resistance Mn,y,rd = 12.0 KNm
PASS - Bending resistance about y axis in presence of axial load exceeds design moment

Bending about z axis (cl. 6.2.9.1)
Design bending moment Mzed = 1.0 KNm Modified design resistance Mn,zrd = 12.0 KNm
PASS - Bending resistance about z axis in presence of axial load exceeds design moment

Biaxial bending
Section utilisation at end 1 URcs 1 = 0.330 Section utilisation at end 2 URcs_2 = 0.330
PASS - The cross-section resistance is adequate

Buckling resistance (cl. 6.3)

Axial buckling resistance
Flexural buck resist about y Nbyrd = 251.9 kN Flexural buck resist about z Nb,z,rd = 251.9 kKN
Min. buckling resistance Nb,rd = 251.9 kN
PASS - The axial load buckling resistance exceeds the design axial load

Buckling resistance moment (cl.6.3.2.1)
Design bending moment My.ea = 6.0 KNm
Lat. torsional buck length fact Kir=1.00 Design buckling resistance mt Mora = 12.0 kNm
PASS - The design buckling resistance moment exceeds the maximum design moment

Combined bending and axial compression (cl. 6.3.3)
Section utilisation URs 1 =0.721 Section utilisation URs 2 = 0.539
PASS - The buckling resistance is adequate




Project Job no.

Tedds Epworth, Antrim Road London NW3 14.647
Martin Redston Associates Gales for Start page no./Revision
4 Edward Square B1 3
London Calcs by Calcs date Checked by Checked date Approved by Approved date

N10SP AOR 07/11/2014

STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 3.0.08

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Analysis results

Maximum moment Mmax = 53.8 kNm Mmin = 0 kNm
Maximum shear Vmax = 54 kN Vmin = -53.7 kN
Deflection Omax = 2.7 mm Omin = 0 mm
Maximum reaction at support A Ra_max = 54 kN Ra_min = 54 kN
Unfactored permanent load reaction at support A Ra_permanent = 32.1 kN

Unfactored variable load reaction at support A Ra_variavle = 7.1 kKN

Maximum reaction at support B RB_max = 53.7 kN Rs_min = 53.7 kN
Unfactored permanent load reaction at support B Rs_permanent = 31.9 kN

Unfactored variable load reaction at support B Rs_variavle = 7.1 kN

Section details

Section type UC 152x152x37 Steel grade S275

Section classification Class 1

Check shear - Section 6.2.6

Design shear force Ved = 54 kN

Check bending moment - Section 6.2.5
Design bending moment Med = 53.8 kKNm

Design shear resistance

Verd = 226.5 kN

PASS - Design shear resistance exceeds design shear force

Des.bending resist.moment

Mc,rd = 84.9 KNm

PASS - Design bending resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to variable loads

Limiting deflection Sim = 11.4 mm

Maximum deflection

0 =2.735mm

PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 3.0.08

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Analysis results

Maximum moment Mmax = 40 KNm Mmin = 0 kNm
Maximum shear Vmax = 23.4 kN Vmin = -52.3 kN
Deflection Smax = 10.2 mm Omin = 0 mm
Maximum reaction at support A Ra_max = 23.4 kN Ra_min = 23.4 kN
Unfactored permanent load reaction at support A Ra_permanent = 17.3 kN

Maximum reaction at support B RB_max = 52.3 kN Rg min = 52.3 kKN

Unfactored permanent load reaction at support B Rs_permanent = 38.7 kN

Section details

Section type UC 152x152x30 (BS4-1) Steel grade S275

Section classification Class 1

Check shear - Section 6.2.6

Design shear force Ved = 52 kN Design shear resistance Vera = 183.5 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment Med = 40 KNm Des.bending resist. moment Mcra = 68.1 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio AT =1.073 Limiting slenderness ratio ALTo = 0.400
Air> Airo - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist.moment Mp,rd = 44.6 KNm
PASS - Design buckling resistance moment exceeds design bending moment
Check vertical deflection - Section 7.2.1
Consider deflection due to permanent and variable loads
Limiting deflection Sim = 14.4 mm Maximum deflection 6=10.24 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL COLUMN DESIGN (EN 1993-1-1)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 1.0.09
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Column and loading details
Column details
Column section SHS 100x100x4.0
System length y axis buckling Ly= 6000 mm System length z axis buckling L:= 6000 mm

Sway
The column is not part of a sway frame in the direction of the z axis
The column is not part of a sway frame in the direction of the y axis

Column loading

Axial load Ned = 24 kN (Compression)

Moment about y axis atend 1 Myeq1 = 5.0 kNm Moment about y axis atend 2 My,ed2 = 5.0 kKNm
Single curvature bending about y axis

Moment about z axis atend 1 Mzed1 = 1.0 kNm Moment about z axis atend 2 Mzed2 = 1.0 kKNm
Single curvature bending about z axis

Shear force parallel to z axis ~ Vzeda = 1 kN Shear force parallel to y axis ~ Vy,ea = 1 kN

Material details

Steel grade S275

Yield strength fy = 275 N/mm? Ultimate strength fu = 410 N/mm?

Modulus of elasticity E = 210 kN/mm? Shear modulus G = 80.8 kN/mm?

Buckling length for flexural buckling about y axis

End restraint factor Ky = 1.000 Buckling length Ler y = 6000 mm

Buckling length for flexural buckling about z axis

End restraint factor Kz = 1.000 Buckling length Ler 2 = 6000 mm

Section classification (Table 5.2)

Web classification 1 Flange classification 1

The section is class 1

Resistance of cross section (cl. 6.2)

Shear parallel to z axis (cl. 6.2.6)
Design shear force Vzed = 1.0 kN Plastic shear resistance Vpizrd = 120.6 KN
PASS - Shear resistance parallel to z axis exceeds the design shear force
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Vzed <= 0.5xVpiz,rd - NO reduction in fy, required for bending/axial force

Shear parallel to y axis (cl. 6.2.6)
Design shear force Vyed = 1.0 kN Plastic shear resistance Vpiy,rd = 120.6 kN
PASS - Shear resistance parallel to y axis exceeds the design shear force
Vy,ea <= 0.5xVpiy,rd - NO reduction in fy required for bending/axial force

Compression (cl. 6.2.4)
Design force Ned = 24 kN Design resistance Ncra = 418 kN
PASS - The compression design resistance exceeds the design force

Bending about y axis (cl. 6.2.5)
Design bending moment My.ed = 5.0 KNm Design resistance Mc,y,rd = 15.0 KNm
PASS - The bending design resistance about the y axis exceeds the design moment

Bending about z axis (cl. 6.2.5)
Design bending moment Mzed = 1.0 KNm Design resistance Mc,zrd = 15.0 KNm
PASS - The bending design resistance about the z axis exceeds the design moment

Combined bending and axial force (cl. 6.2.9)

Bending about y axis (cl. 6.2.9.1)
Design bending moment My.ed = 5.0 KNm Modified design resistance Mn,y,rd = 15.0 KNm
PASS - Bending resistance about y axis in presence of axial load exceeds design moment

Bending about z axis (cl. 6.2.9.1)
Design bending moment Mzed = 1.0 KNm Modified design resistance Mn,zrd = 15.0 KNm
PASS - Bending resistance about z axis in presence of axial load exceeds design moment

Biaxial bending
Section utilisation at end 1 URcs 1 =0.172 Section utilisation at end 2 URcs_2 = 0.172
PASS - The cross-section resistance is adequate

Buckling resistance (cl. 6.3)

Axial buckling resistance
Flexural buck resist about y Nbyrd = 116.5 kN Flexural buck resist about z Nbzrd = 116.5 kN
Min. buckling resistance Nb,rd = 116.5 kKN
PASS - The axial load buckling resistance exceeds the design axial load

Buckling resistance moment (cl.6.3.2.1)
Design bending moment My.ea = 5.0 kKNm
Lat. torsional buck length fact Kir=1.00 Design buckling resistance mt Mora = 15.0 kNm
PASS - The design buckling resistance moment exceeds the maximum design moment

Combined bending and axial compression (cl. 6.3.3)
Section utilisation URs 1 = 0.642 Section utilisation URs 2 = 0.517
PASS - The buckling resistance is adequate
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national

annex

Support conditions
Support A

Support B

Analysis results

Maximum moment

Maximum moment span 1 segment 1

Maximum moment span 1 segment 2

Maximum shear

Maximum shear span 1 segment 1

Maximum shear span 1 segment 2

Deflection segment 3

Maximum reaction at support A

Unfactored permanent load reaction at support A
Unfactored variable load reaction at support A
Maximum reaction at support B

Unfactored permanent load reaction at support B
Unfactored variable load reaction at support B

Section details
Section type

Section classification Class 1
Check shear - Section 6.2.6
Design shear force Ved = 150 kN

Check bending moment - Section 6.2.5
Design bending moment Med = 273.7 KNm

Slenderness ratio for lateral torsional buckling

LTB slenderness ratio ALt = 0.652

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist. moment Mp,rd = 351.3 KNm

UC 254x254x107 (BS4-1)

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Mmax = 273.7 kNm
Ms1_segt_max = 261.4 KNm
Ms1_seg2_max = 273.7 KNm
Vmax = 118.7 kN
Vs1_segt_max = 118.7 kN
Vs1_seg2_max = 44.6 kN
Omax = 19.7 mm

Ra_max = 118.7 kN
Ra_permanent = 63.8 kKN
Ra_variable = 21.8 kKN
RB_max = 149.5 kN
RB_permanent = 82.7 kKN
RB_variable = 25.3 kKN

Steel grade

Design shear resistance

TEDDS calculation version 3.0.08

Mmin = 0 kNm
Ms1_segt_min = 0 KNm
Ms1_seg2_min = 0 KNm
Vmin = -149.5 kN
Vs1_segt_min = 0 kN
Vs1_seg2_min = =149.5 kN
Omin = 0 mm

Ra_min = 118.7 kN

RBﬁmin =149.5 kN

S$275

Vcrd = 583 kN

PASS - Design shear resistance exceeds design shear force

Des.bending resist.moment

Limiting slenderness ratio

Mc,rd = 393.4 kKNm

ALTo = 0.400

Air> Airo - Lateral torsional buckling cannot be ignored

PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1

Consider deflection due to permanent and variable loads

Limiting deflection Sim = 25.6 mm

Maximum deflection

4 =19.674 mm

PASS - Maximum deflection does not exceed deflection limit
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STEEL COLUMN DESIGN (EN 1993-1-1)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 1.0.09
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Column and loading details
Column details
Column section UC 203x203x46
System length y axis buckling Ly= 3000 mm System length z axis buckling L:= 3000 mm

Sway
The column is not part of a sway frame in the direction of the z axis
The column is not part of a sway frame in the direction of the y axis

Column loading

Axial load Ned = 150 KN (Compression)

Moment about y axis atend 1 Myeq1 = 24.0 kKNm Moment about y axis atend 2 My,ed2 = 24.0 kKNm
Single curvature bending about y axis

Moment about z axis atend 1 Mzed1 = 1.0 kNm Moment about z axis atend 2 Mzed2 = 1.0 kKNm
Single curvature bending about z axis

Shear force parallel to z axis ~ Vzeda = 1 kN Shear force parallel to y axis ~ Vy,ea = 1 kN

Material details

Steel grade S275

Yield strength fy = 275 N/mm? Ultimate strength fu = 410 N/mm?

Modulus of elasticity E = 210 kN/mm? Shear modulus G = 80.8 kN/mm?

Buckling length for flexural buckling about y axis

End restraint factor Ky = 1.000 Buckling length Ler y = 3000 mm

Buckling length for flexural buckling about z axis

End restraint factor Kz = 1.000 Buckling length Ler 2 =3000 mm

Section classification (Table 5.2)

Web classification 1 Flange classification 1

The section is class 1

Resistance of cross section (cl. 6.2)

Shear parallel to z axis (cl. 6.2.6)
Design shear force Vzed = 1.0 kKN Plastic shear resistance VpizRd = 269.5 KN
PASS - Shear resistance parallel to z axis exceeds the design shear force
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Vzed <= 0.5xVpiz,rd - NO reduction in fy, required for bending/axial force

Shear parallel to y axis (cl. 6.2.6)
Design shear force Vyed = 1.0 kN Plastic shear resistance Vpiy,rd = 663.0 kN
PASS - Shear resistance parallel to y axis exceeds the design shear force
Vy,ea <= 0.5xVpiy,rd - NO reduction in fy required for bending/axial force

Compression (cl. 6.2.4)
Design force Ned = 150 kN Design resistance Ncra = 1615 kN
PASS - The compression design resistance exceeds the design force

Bending about y axis (cl. 6.2.5)
Design bending moment My.ed = 24.0 KNm Design resistance Mcy,rd = 136.8 KNm
PASS - The bending design resistance about the y axis exceeds the design moment

Bending about z axis (cl. 6.2.5)
Design bending moment Mzed = 1.0 KNm Design resistance Mc,z,rd = 63.5 KNm
PASS - The bending design resistance about the z axis exceeds the design moment

Combined bending and axial force (cl. 6.2.9)

Bending about y axis (cl. 6.2.9.1)
Design bending moment My.ed = 24.0 kNm Modified design resistance Mn,y,rd = 136.8 kNm
PASS - Bending resistance about y axis in presence of axial load exceeds design moment

Bending about z axis (cl. 6.2.9.1)
Design bending moment Mzed = 1.0 KNm Modified design resistance Mn,zRd = 63.5 KNm
PASS - Bending resistance about z axis in presence of axial load exceeds design moment

Biaxial bending
Section utilisation at end 1 URcs_ 1 = 0.047 Section utilisation at end 2 URcs_2 = 0.047
PASS - The cross-section resistance is adequate

Buckling resistance (cl. 6.3)

Axial buckling resistance

Flexural buck resist about y Nby,rd = 1500.9 kN Flexural buck resist about z Nbzrd = 1197.3 kN
Torsional buck. length factor  Kr=1.00 Torsional/tor flex buck resist ~ Nb1rd = 1292.0 kKN
Min. buckling resistance No,rd = 1197.3 kN

PASS - The axial load buckling resistance exceeds the design axial load

Buckling resistance moment (cl.6.3.2.1)
Design bending moment My.ea = 24.0 KNm
Lat. torsional buck length fact Kir=1.00 Design buckling resistance mt Mora = 130.7 KNm
PASS - The design buckling resistance moment exceeds the maximum design moment

Combined bending and axial compression (cl. 6.3.3)
Section utilisation URs 1 = 0.297 Section utilisation URs 2 = 0.324
PASS - The buckling resistance is adequate
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TIMBER BEAM ANALYSIS & DESIGN TO EN1995-1-1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating

National Amendment No.1

Analysis results
Design moment

Total load on member
Reactions at support A

M = 1.478 kNm
Whot = 7.880 kN
RAﬁmax = 3940 kN

Unfactored permanent load reaction at support A
Unfactored variable load reaction at support A

Reactions at support B

RBﬁmax = 3940 kN

Unfactored permanent load reaction at support B
Unfactored variable load reaction at support B

Timber section details
Breadth of section
Number of sections
Timber strength class

Member details
Service class of timber
Length of bearing

b =50 mm
N=1
C16

1
Lo =100 mm

Compression perpendicular to grain - cl.6.1.4

Design shear

RAﬁmin =3.940 kN

RAﬁPermanent = 1.335 kN
Ra_variable = 1.425 kN

RBﬁmin =3.940 kN

RBﬁPermanent = 1.335 kN
RB_variable = 1.425 kN

Depth of section

Breadth of member

Load duration

TEDDS calculation version 1.5.08

F =3.940 kN

h =200 mm
bb =50 mm

Permanent

Design compressive stress

Bending - cl 6.1.6

Design bending stress

Shear - cl.6.1.7

Applied shear stress

Deflection - cl.7.2
Deflection limit

Oc.90.d = 0.788 N/mm? Design compressive strength  fce0d = 1.015 N/mm?
PASS - Design compressive strength exceeds design compressive stress at bearing

Omd = 4.433 N/mm? Design bending strength fmd = 7.385 N/mm?

PASS - Design bending strength exceeds design bending stress

T4 = 0.882 N/mm? Permissible shear stress fv.a = 1.477 N/mm?

PASS - Design shear strength exceeds design shear stress

Sim = 6.000 mm Total final deflection &in = 1.602 mm

PASS - Total final deflection is less than the deflection limit
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TIMBER BEAM ANALYSIS & DESIGN TO EN1995-1-1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating

National Amendment No.1

Analysis results
Design moment

Total load on member
Reactions at support A

TEDDS calculation version 1.5.08

M = 3.508 kNm Design shear F = 7.407 kN
Wiot = 10.455 kN
RAﬁmax =7.407 kN RAﬁmin =7.407 kN

Unfactored permanent load reaction at support A Ra_permanent = 4.135 kN
Unfactored variable load reaction at support A Ra_variable = 1.217 kN

Reactions at support B

RBﬁmax =3.049 kN RBﬁmin =3.049 kN

Unfactored permanent load reaction at support B Rs_permanent = 1.188 kN
Unfactored variable load reaction at support B Rs_variavle = 0.963 kN

Timber section details
Breadth of section
Number of sections
Timber strength class

Member details
Service class of timber
Length of bearing

b =50 mm Depth of section h =200 mm

N=2 Breadth of member bb =100 mm
C16

1 Load duration Permanent

Lo =100 mm

Compression perpendicular to grain - cl.6.1.4

Design compressive stress

Bending - cl 6.1.6
Design bending stress

Shear - cl.6.1.7
Applied shear stress

Deflection - cl.7.2
Deflection limit

Gc90d = 0.741 N/mm? Design compressive strength  fce0d = 1.015 N/mm?
PASS - Design compressive strength exceeds design compressive stress at bearing

Omd = 5.263 N/mm? Design bending strength fmd = 7.385 N/mm?
PASS - Design bending strength exceeds design bending stress

T4 = 0.829 N/mm? Permissible shear stress fvd = 1.477 N/mm?
PASS - Design shear strength exceeds design shear stress

Siim = 12.000 mm Total final deflection &fin = 6.634 mm
PASS - Total final deflection is less than the deflection limit
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 3.0.08

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Analysis results

Maximum moment Mmax = 43.8 kNm Mmin = 0 kNm
Maximum shear Vmax = 28.2 kN Vmin = -54.7 kN
Deflection Smax = 11.4 mm Omin = 0 mm
Maximum reaction at support A Ra_max = 28.2 kN Ra_min = 28.2 kN
Unfactored permanent load reaction at support A Ra_permanent = 20.9 kN

Maximum reaction at support B RB_max = 54.7 kN Rs_min = 54.7 kN

Unfactored permanent load reaction at support B Rs_permanent = 40.5 kN

Section details

Section type UC 152x152x30 (BS4-1) Steel grade S275

Section classification Class 1

Check shear - Section 6.2.6

Design shear force Veq = 55 kN Design shear resistance Vera = 183.5 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment Med = 43.8 KNm Des.bending resist. moment Mcra = 68.1 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio AT =1.073 Limiting slenderness ratio ALTo = 0.400
Air> Airo - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist.moment Mp,rd = 44.6 KNm
PASS - Design buckling resistance moment exceeds design bending moment
Check vertical deflection - Section 7.2.1
Consider deflection due to permanent and variable loads
Limiting deflection Sim = 14.4 mm Maximum deflection 6 =11.422 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national

annex

Support conditions
Support A

Support B

Analysis results

Maximum moment

Maximum moment span 1 segment 1

Maximum moment span 1 segment 2

Maximum shear

Maximum shear span 1 segment 1

Maximum shear span 1 segment 2

Deflection segment 3

Maximum reaction at support A

Unfactored permanent load reaction at support A
Unfactored variable load reaction at support A
Maximum reaction at support B

Unfactored permanent load reaction at support B
Unfactored variable load reaction at support B

Section details
Section type

Section classification Class 1
Check shear - Section 6.2.6
Design shear force Ved = 82 kN

Check bending moment - Section 6.2.5
Design bending moment Med = 71.8 KNm

Slenderness ratio for lateral torsional buckling

LTB slenderness ratio At = 0.521

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist.moment Mp,rd = 130.1 KNm

UC 203x203x46 (BS4-1)

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Mmax = 71.8 kNm
Ms1_segt_max = 71.8 KNm
Ms1_seg2 max = 71.8 KNm
Vmax = 82 kN
Vs1_segt_max = 82 kN
Vs1_sege_max = 0 kN

Omax = 2.3 mm

Ra_max = 82 kN
Ra_permanent = 38.4 kN
Ra_variavle = 20.1 kKN
Rs_max = 82 kN
Re_permanent = 38.4 kN
Rs_variable = 20.1 kKN

Steel grade

Design shear resistance

TEDDS calculation version 3.0.08

Mmin = 0 kNm
Ms1_segt_min = 0 KNm
Ms1_seg2_min = 0 KNm
Vmin = -82 kN
Vs1_segt_min = 0 kN
Vs1_seg2_min = =82 kN
Omin = 0 mm

Ra min = 82 kN

RBﬁmin =82 kN

S$275

Ve,rd = 269.5 kKN

PASS - Design shear resistance exceeds design shear force

Des.bending resist.moment

Limiting slenderness ratio

ALTo = 0.400

Mc,rd = 136.8 KNm

Air> Airo - Lateral torsional buckling cannot be ignored

PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to variable loads

Limiting deflection Sim = 9.7 mm

Maximum deflection

4 =2.343 mm

PASS - Maximum deflection does not exceed deflection limit




Project Job no.
Tedds Epworth, Antrim Road London NW3 14.647
Martin Redston Associates Calcs for Start page no./Revision
4 Edward Square L1 5
London Calcs by Calcs date Checked by Checked date Approved by Approved date
N10SP AOR 07/11/2014

STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national

annex

Support conditions
Support A

Support B

Analysis results

Maximum moment

Maximum moment span 1 segment 1

Maximum moment span 1 segment 2

Maximum shear

Maximum shear span 1 segment 1

Maximum shear span 1 segment 2

Deflection segment 3

Maximum reaction at support A

Unfactored permanent load reaction at support A
Unfactored variable load reaction at support A
Maximum reaction at support B

Unfactored permanent load reaction at support B
Unfactored variable load reaction at support B

Section details
Section type

Section classification Class 1
Check shear - Section 6.2.6
Design shear force Ved = 49 kN

Check bending moment - Section 6.2.5
Design bending moment Meds = 113.9 kNm

Slenderness ratio for lateral torsional buckling

LTB slenderness ratio ALt = 0.462

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist.moment Mp,rd = 136.8 KNm

UC 203x203x46 (BS4-1)

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Mmax = 113.9 kKNm
Ms1_segt_max = 104.3 KNm
Ms1_seg2 max = 113.9 KNm
Vmax = 41.5 kN
Vs1_segt_max = 41.5 kKN
Vs1_seg2_max = 22.7 kN
Omax = 0.7 mm

RA_max = 41.5 kN
Ra_permanent = 29.6 kKN
RA_variaole = 1 KN

RB_max = 48.8 kN
Rs_permanent = 35 kN
RB_variaole = 1 KN

Steel grade

Design shear resistance

TEDDS calculation version 3.0.08

Mmin = 0 kNm
Ms1_segt_min = 0 KNm
Ms1_seg2_min = 0 KNm
Vmin = -48.8 kN
Vs1_segt_min = 0 kN
Vs1_seg2_min = -48.8 kN
Omin = 0 mm

Ra_min = 41.5 kN

RBﬁmin =48.8 kN

S$275

Ve,rd = 269.5 kKN

PASS - Design shear resistance exceeds design shear force

Des.bending resist.moment

Limiting slenderness ratio

Mc,rd = 136.8 KNm

ALTo = 0.400

Air> Airo - Lateral torsional buckling cannot be ignored

PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to variable loads

Limiting deflection Sim = 18.1 mm

Maximum deflection

4 =0.727 mm

PASS - Maximum deflection does not exceed deflection limit
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STEEL COLUMN DESIGN (EN 1993-1-1)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 1.0.09

le———100——»
Column and loading details
Column details
Column section SHS 100x100x6.3
System length y axis buckling Ly= 3000 mm System length z axis buckling L:= 3000 mm

Sway
The column is not part of a sway frame in the direction of the z axis
The column is not part of a sway frame in the direction of the y axis

Column loading

Axial load Ned = 50 kN (Compression)

Moment about y axis atend 1 Myeq1 = 10.0 kNm Moment about y axis atend 2 My,ed2 = 10.0 kKNm
Single curvature bending about y axis

Moment about z axis atend 1 Mzed1 = 1.0 kNm Moment about z axis atend 2 Mzed2 = 1.0 kKNm
Single curvature bending about z axis

Shear force parallel to z axis ~ Vzeda = 1 kN Shear force parallel to y axis ~ Vy,ea = 1 kN

Material details

Steel grade S275

Yield strength fy = 275 N/mm? Ultimate strength fu = 410 N/mm?

Modulus of elasticity E = 210 kN/mm? Shear modulus G = 80.8 kN/mm?

Buckling length for flexural buckling about y axis

End restraint factor Ky = 1.000 Buckling length Ler y = 3000 mm

Buckling length for flexural buckling about z axis

End restraint factor Kz = 1.000 Buckling length Ler 2 =3000 mm

Section classification (Table 5.2)

Web classification 1 Flange classification 1

The section is class 1

Resistance of cross section (cl. 6.2)

Shear parallel to z axis (cl. 6.2.6)
Design shear force Vzed = 1.0 kN Plastic shear resistance Vpizrd = 184.1 kKN
PASS - Shear resistance parallel to z axis exceeds the design shear force
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Vzed <= 0.5xVpiz,rd - NO reduction in fy, required for bending/axial force

Shear parallel to y axis (cl. 6.2.6)
Design shear force Vyed = 1.0 kN Plastic shear resistance Vpiy,rd = 184.1 kN
PASS - Shear resistance parallel to y axis exceeds the design shear force
Vy,ea <= 0.5xVpiy,rd - NO reduction in fy required for bending/axial force

Compression (cl. 6.2.4)
Design force Ned = 50 kN Design resistance Ncra = 638 kN
PASS - The compression design resistance exceeds the design force

Bending about y axis (cl. 6.2.5)
Design bending moment My.ed = 10.0 kNm Design resistance Mcy,rd = 22.2 KNm
PASS - The bending design resistance about the y axis exceeds the design moment

Bending about z axis (cl. 6.2.5)
Design bending moment Mzed = 1.0 KNm Design resistance Mc,zrd = 22.2 KNm
PASS - The bending design resistance about the z axis exceeds the design moment

Combined bending and axial force (cl. 6.2.9)

Bending about y axis (cl. 6.2.9.1)
Design bending moment My.ed = 10.0 kNm Modified design resistance Mn,y,rd = 22.2 KNm
PASS - Bending resistance about y axis in presence of axial load exceeds design moment

Bending about z axis (cl. 6.2.9.1)
Design bending moment Mzed = 1.0 KNm Modified design resistance Mn,z,rd = 22.2 KNm
PASS - Bending resistance about z axis in presence of axial load exceeds design moment

Biaxial bending
Section utilisation at end 1 URcs_1 = 0.269 Section utilisation at end 2 URcs_2 = 0.269
PASS - The cross-section resistance is adequate

Buckling resistance (cl. 6.3)

Axial buckling resistance
Flexural buck resist about y Nbyrd = 464.5 kN Flexural buck resist about z Nb,z,rd = 464.5 KN
Min. buckling resistance Nb,rd = 464.5 kKN
PASS - The axial load buckling resistance exceeds the design axial load

Buckling resistance moment (cl.6.3.2.1)
Design bending moment My.ea = 10.0 kKNm
Lat. torsional buck length fact Kir = 1.00 Design buckling resistance mt Mprd = 22.2 kNm
PASS - The design buckling resistance moment exceeds the maximum design moment

Combined bending and axial compression (cl. 6.3.3)
Section utilisation URs 1 = 0.621 Section utilisation URs 2 = 0.446
PASS - The buckling resistance is adequate




Project Job no.

Tedds Epworth, Antrim Road London NW3 14.647
Martin Redston Associates Calcs for Start page no./Revision
4 Edward Square B3 8
London Calcs by Calcs date Checked by Checked date Approved by Approved date
AL AOR 03/05/2015

STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national

annex

Support conditions
Support A

Support B

Analysis results

Maximum moment

Maximum moment span 1 segment 1
Maximum moment span 1 segment 2
Maximum shear

Maximum shear span 1 segment 1
Maximum shear span 1 segment 2
Deflection segment 3

Maximum reaction at support A

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Mmax = 270.9 kNm
Ms1_segt_max = 258.8 KNm
Ms1_seg2_max = 270.9 kNm
Vmax = 117.9 kN
Vs1_segt_max = 117.9 kN
Vs1_seg2_max = 43.8 kN
Omax = 19.4 mm

RA max = 117.9 kN

TEDDS calculation version 3.0.10

Mmin = 0 KNm
Ms1_segt_min = 0 KNm
Ms1_seg2 min = 0 KNm
Vmin = =99 kN
Vs1_segt_min = 0 kKN
Vs1_se92_min = '99 kN
Smin = 0 mm

Ra_min = 117.9 kN

Unfactored permanent load reaction at support A Ra_permanent = 63.2 kN

Unfactored variable load reaction at support A Ra_variavle = 21.8 kN

Maximum reaction at support B Rs_max = 99 kN Re_min = 99 kN
Unfactored permanent load reaction at support B Rs_permanent = 45.3 kN

Unfactored variable load reaction at support B Rs_variable = 25.3 kN

Section details

Section type UC 254x254x107 (BS4-1) Steel grade S275

Section classification Class 1

Check shear - Section 6.2.6

Design shear force Ved = 118 kN Design shear resistance Vera = 583 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5

Design bending moment Med = 270.9 KNm Des.bending resist.moment Mera = 393.4 KNm

Slenderness ratio for lateral torsional buckling
LTB slenderness ratio AT = 0.652 ALTo = 0.400

At > /1_1_r,o - Lateral torsional buckling cannot be ignored

Limiting slenderness ratio

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist.moment Mp,rd = 351.3 KNm
PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to permanent and variable loads
Sim = 25.6 mm 8=19.41 mm

PASS - Maximum deflection does not exceed deflection limit

Limiting deflection Maximum deflection




Project Job no.
Tedds Epworth, Antrim Road London NW3 14.647
Martin Redston Associates Calcs for Start page no./Revision
4 Edward Square c2 9
London Calcs by Calcs date Checked by Checked date Approved by Approved date
N10SP AOR 07/11/2014

STEEL COLUMN DESIGN (EN 1993-1-1)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national

annex

le——150——»

Column and loading details

Column details
Column section RHS 150x100x6.3
System length y axis buckling Ly= 3000 mm

Sway

6.3

}<—120—>{

TEDDS calculation version 1.0.09

System length z axis buckling L= 3000 mm

The column is not part of a sway frame in the direction of the z axis
The column is not part of a sway frame in the direction of the y axis

Column loading

Axial load Ned = 120 kN (Compression)

Moment about y axis atend 1 Myeq1 = 24.0 kKNm

Moment about z axis atend 1 Mzed1 = 1.0 kNm

Shear force parallel to z axis ~ Vzea =1 kN

Material details

Steel grade S275
Yield strength fy = 275 N/mm?
Modulus of elasticity E = 210 kN/mm?

Buckling length for flexural buckling about y axis
End restraint factor Ky = 1.000

Buckling length for flexural buckling about z axis
End restraint factor Kz =1.000

Section classification (Table 5.2)
Web classification 1

Resistance of cross section (cl. 6.2)

Shear parallel to z axis (cl. 6.2.6)
Design shear force Vzed = 1.0 kN

Moment about y axis at end 2 Myed2 = 24.0 kNm
Single curvature bending about y axis

Moment about z axis atend 2 Mzed2 = 1.0 kNm
Single curvature bending about z axis

Shear force parallel to y axis

Ultimate strength
Shear modulus

Buckling length

Buckling length

Flange classification

Plastic shear resistance

Vyed =1 kN

fu = 410 N/mm?2
G = 80.8 kN/mm?

Lcr_y =3000 mm
Lcrﬁz =3000 mm
1

The section is class 1

Vpizrd = 280.9 kN

PASS - Shear resistance parallel to z axis exceeds the design shear force
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Vzed <= 0.5xVpiz,rd - NO reduction in fy, required for bending/axial force

Shear parallel to y axis (cl. 6.2.6)
Design shear force Vyed = 1.0 kN Plastic shear resistance Vpiy,rd = 187.3 kN
PASS - Shear resistance parallel to y axis exceeds the design shear force
Vy,ea <= 0.5xVpiy,rd - NO reduction in fy required for bending/axial force

Compression (cl. 6.2.4)
Design force Ned = 120 kN Design resistance Ncra = 811 kN
PASS - The compression design resistance exceeds the design force

Bending about y axis (cl. 6.2.5)
Design bending moment My.ed = 24.0 KNm Design resistance Mc,y,rd = 40.3 KNm
PASS - The bending design resistance about the y axis exceeds the design moment

Bending about z axis (cl. 6.2.5)
Design bending moment Mzed = 1.0 KNm Design resistance Mc,z,rd = 30.4 KNm
PASS - The bending design resistance about the z axis exceeds the design moment

Combined bending and axial force (cl. 6.2.9)

Bending about y axis (cl. 6.2.9.1)
Design bending moment My.ed = 24.0 kNm Modified design resistance Mn,y,rd = 40.3 KNm
PASS - Bending resistance about y axis in presence of axial load exceeds design moment

Bending about z axis (cl. 6.2.9.1)
Design bending moment Mzed = 1.0 KNm Modified design resistance Mn,zRrd = 30.4 KNm
PASS - Bending resistance about z axis in presence of axial load exceeds design moment

Biaxial bending
Section utilisation at end 1 URcs 1 = 0.416 Section utilisation at end 2 URcs_2 = 0.416
PASS - The cross-section resistance is adequate

Buckling resistance (cl. 6.3)

Axial buckling resistance
Flexural buck resist about y NbyRrd = 713.4 kN Flexural buck resist about z NbzRrd = 615.1 KN
Min. buckling resistance Nb,rd = 615.1 KN
PASS - The axial load buckling resistance exceeds the design axial load

Buckling resistance moment (cl.6.3.2.1)
Design bending moment My.ed = 24.0 KNm
Lat. torsional buck length fact Kir=1.00 Design buckling resistance mt Mprd = 40.3 kNm
PASS - The design buckling resistance moment exceeds the maximum design moment

Combined bending and axial compression (cl. 6.3.3)
Section utilisation URs 1 =0.828 Section utilisation URs 2 = 0.814
PASS - The buckling resistance is adequate




