‘Hudds Design

Structural & Architectural Engineering
DESIGN CONSULTANTS

PLANNING AND BUILDING CONTROL; CALCULATIONS & DRAWINGS

Office: 103-105 Bradford Road
Huddersfield, HD1 6DZ

Office: 01484 941051

Web: www.huddsdesign.com

Email: eng@huddsdesign.com

STRUCTURAL CALCULATIONS

FOR

69 WASHINGTON RD, GOLDTHORPE,
ROTHERHAM S63 9EE.

Design Summary: (See Sheet A1)

Notes:
- All dimensions and Beam Lengths to be confirmed and checked by builder on site
prior to works commencing and materials being ordered
- All steel to be minimum grade S275 (UNO)
- All Timber/ Timber Packing to be minimum grade C16 (UNO)
- Minimum end bearing for steel to be 100mm (UNO)
- Minimum end bearing for timber to be 100mm
- Minimum end bearing for lintels to be 150mm
- All Beams to have minimum fire protection of 30 minutes or as required by building
regulations
- All new masonry blockwork to be minimum 7.3 N/mm? strength
- All returns and loadbearing walls as shown on Architects drawings and mark ups
- All temporary support works to builder/contractor’s specification
- Hudds Design has not been appointed as CDM coordinator and is the responsibility of
the builder.
ISSUED FOR BUILDING CONTROL APPROVAL: 25" January 2021
HUDDS DESIGN Ref: HD-S21-0118
ek Tnelnstitution eng@huddsdesign.com
' Eg%‘r?ceifmg ofStructural w»%wlhuddsdesiin_com

Engineers




‘Hudds Design

Structural & Architectural Engineering
DESIGN CONSULTANTS

PLANNING AND BUILDING CONTROL; CALCULATIONS & DRAWINGS

SHEET Al

Refer to sketch mark ups for references
Refer to Architects drawings for dimensions

DESIGN SUMMARY
‘Rafters RR’ 50x150 Deep Timber Rafters @400mm Ctrs
Min Grade C24
Double Up Rafters around Roof Light Openings
‘Purlin P1’ 100x275mm Deep Timber
Min Grade C24
Provide Beam B1 from solid walls as support below with pillar.
‘Hip Rafter HY’ 75x250mm Deep Timber
Min Grade C24
‘Beam BI’ 152x152x23 UC

200x100x215mm Deep Concrete Padstones

‘Beam B2’ 2 No. 254x146x37 UB’s
300x300x215mm Deep Concrete Padstones

‘Beam B3’ 2 No. 254x146x43 UB’s
400x100x215mm Deep Concrete Padstones

‘Beam B4 152x89x16 UB
200x100x215mm Deep Concrete Padstones

' Enginesting ‘ Thelnstitution eng@huddsdesign.com

Council 9 g’fg"ggég’ www.huddsdesign.com
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Structural & Architectural Engineering
DESIGN CONSULTANTS

PLANNING AND BUILDING CONTROL; CALCULATIONS & DRAWINGS

STRUCTURAL CALCULATIONS
Address: 69 Washington Rd, Goldthorpe, Rotherham S63 9EE.

Calculations for:

Side and Rear Extension.
DESIGN LOADINGS
Walls

Inner Skin = 0.1 x 20 kN/m>= 2.0 kN/m? — (Block)
Outer Skin = 0.1 x 20 kN/m>= 2.0 kN/m? — (Brick)
Total =4.0 kN/m?
Roof — (Tiles)
Dead Loads = 1.3 kKN/m?
Imposed Loads = 0.8 kN/m?

Total = 2.1 kN/m?
Floor — (Timber)
Dead Loads = 1.0 kN/m?

Imposed Loads = 1.5 kN/m?

Total = 2.5 kN/m?
' Enginefaring @fgfutg%;gfll eng@ix]ugdsdesign.com
ounci ol www.huddsdesign.com
Engineers =




N ™ Project Job no.
Hudds Design 69 Washington Rd, Goldthorpe, Rotherham S63 9EE HD-521-0118
Structural Engineering Consultants
Hudds Design Calcs for Start page no./Revision
103-105 Bradford Rd Roof Rafter RR RR-1
tRKI s afiskd Calcs by Calcs date Checked by Checked date Approved by Approved date
HbY 502 JT 25/01/2021 JA 25/01/2021
TIMBER RAFTER DESIGN (BS5268-2:2002)
TEDDS calculation version 1.0.03
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Rafter details
Breadth of timber sections b =50 mm Depth of timber sections h =150 mm
Rafter spacing s =400 mm Rafter span Single span
Clear length of span on slope Lo =3145 mm Rafter slope o = 25.0 deg

Timber strength class c16 cru Cose)

Section properties

Cross sectional area of rafter A =7500 mm? Section modulus Z = 187500 mm?

Radius of gyration r=43 mm Second moment of area I = 14062500 mm*
Loading details

Rafter self weight Fj=0.02 kN/m Dead load on slope Fa=1.18 kN/m?
Imposed snow load on plan Fu=0.80 kN/m? Imposed point load Fp =0.90 kN
Modification factors

Section depth factor K7 =1.08 Load sharing factor Ks =1.10
Consider long term load condition

Load duration factor Ks=1.00 Total UDL perp. to rafter F = 0.448 kN/m
Notional bearing length Lo =6 mm Effective span Left = 3150 mm

Check bending stress

Permissible bending stress Om_adm = 6.292 N/mm? Applied bending stress om_max = 2.967 N/mm?

PASS - Applied bending stress within permissible limits

Check compressive stress parallel to grain
Permissible comp. stress Gc_adm = 4.212 N/mm? Applied compressive stress  oc_max = 0.334 N/mm?

PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain
Combined loading check 0.563<1
PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress

Permissible shear stress Tadm = 0.737 N/mm? Applied shear stress tmax = 0.141 N/mm?

PASS - Applied shear stress within permissible limits
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Hudds Design 69 Washington Rd, Goldthorpe, Rotherham S63 9EE HD-S21-0118

Structural Engineering Consultants

Hudds Design Calcs for Start page no./Revision
103-105 Bradford Rd Roof Rafter RR RR-2
Hudgpsgod Calcs by Calcs date Checked by Checked date Approved by Approved date
060 I 25/01/2021 JA 25/01/2021

Check deflection
Permissible deflection Sadm = 9.451 mm Total deflection Smax = 4.810 mm

PASS - Total deflection within permissible limits

Consider medium term load condition
Load duration factor Ks=1.25 Total UDL perp. to rafter F =0.711 kN/m
Notional bearing length Lo =9 mm Effective span Ler = 3154 mm

Check bending stress
Permissible bending stress Om_adm = 7.865 N/mm? Applied bending stress om_max = 4.717 N/mm?
PASS - Applied bending stress within permissible limits

Check compressive stress parallel to grain
Permissible comp. stress Gc_adm = 4.831 N/mm? Applied compressive stress  6c_max = 0.530 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain
Combined loading check 0.733 <1
PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress
Permissible shear stress Tadm = 0.921 N/mm? Applied shear stress Tmax = 0.224 N/mm?
PASS - Applied shear stress within permissible limits
Check deflection
Permissible deflection Sadm = 9.462 mm Total deflection Smax = 7.663 mm

PASS - Total deflection within permissible limits

Consider short term load condition

Load duration factor Kz =1.50 Total UDL perp. to rafter F =0.448 kN/m
Notional bearing length Lo =9 mm Effective span Let = 3154 mm
Check bending stress

Permissible bending stress Om_adm = 9.438 N/mm? Applied bending stress Gm_max = 6.404 N/mm?

PASS - Applied bending stress within permissible limits

Check compressive stress parallel to grain
Permissible comp. stress Oc_adm = 5.317 N/mm? Applied compressive stress  oc_max = 0.385 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain
Combined loading check 0.769 <1
PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress
Permissible shear stress Tadm = 1.106 N/mm? Applied shear stress Tmax = 0.305 N/mm?
PASS - Applied shear stress within permissible limits
Check deflection
Permissible deflection dadm = 9.462 mm Total deflection Smax = 9.326 mm

PASS - Total deflection within permissible limits
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2N & Project Job no.
Hudds Design 69 Washington Rd, Goldthorpe, Rotherham S63 9EE HD-S21-0118

Structural Engineering Consultants

Hudds Design Calcs for Start page no./Revision
103 - 105 Bradford Rd Purlin P1 (Timber) P1-1
Higgrnekd Calcs by Calcs date Checked by Checked date Approved by Approved date
Ab1 602 JT 25/01/2021 JA 25/01/2021

TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002

TEDDS calculation version 1.7.01

- Unfactored Loads self weight included
4500 [(Ioead [Nimposed
N N N
N N
\ 4
0.0 e
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A 1 B
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2 110
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Applied loading

Beam loads

Dead self weight of beam x 1
Dead full UDL 4.500 kN/m
Imposed full UDL 2.700 kN/m

Load combinations

Load combination 1 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

Analysis results

Design moment M = 8.227 kNm Design shear F =10.970 kN
Total load on beam Wit = 21.940 kN

Reactions at support A Ra_max = 10.970 kN Ra_min = 10.970 kN

Unfactored dead load reaction at support A RA_pead = 6.920 kN

Unfactored imposed load reaction at support A RA_imposed = 4.050 kN
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Hudds Design 69 Washington Rd, Goldthorpe, Rotherham S63 9EE HD-S21-0118

Structural Engineering Consultants

Hudds Design Calcs for Start page no./Revision
103 - 105 Bradford Rd Purlin P1 (Timber) P1-2
Hedderaticid Cals by Calcs date Checked by Checked date | Approvedby | Approved date
HES: 80 JT 25/01/2021 JA 25/01/2021

Reactions at support B R max = 10.970 kN Rs_min = 10.970 kN
Unfactored dead load reaction at support B Rs_pead = 6.920 kN

Unfactored imposed load reaction at support B Re_imposed = 4.050 kN

Timber section details

Breadth of section b =100 mm Depth of section h =275 mm
Number of sections N=1 Breadth of beam b, =100 mm
Timber strength class C24

Member details

Service class of timber 1 Load duration Medium term
Length of span Ls1 = 3000 mm

Length of bearing Lo =100 mm

Lateral support - ¢l.2.10.8

Permiss.depth-to-breadth ratio 4.00 Actual depth-to-breadth ratio  2.75

Check bearing stress
Permissible bearing stress

PASS - Lateral support is adequate

Gc_adm = 3.000 N/mm? Applied bearing stress Gc_a = 1.097 N/mm?

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

Om_adm = 9.465 N/mm? Applied bending stress om_a = 6.528 N/mm?
PASS - Applied bending stress is less than permissible bending stress

Tadm = 0.888 N/mm? Applied shear stress 1a = 0.598 N/mm?
PASS - Applied shear stress is less than permissible shear stress

Sadm = 9.000 mm Total deflection 82 =6.979 mm
PASS - Total deflection is less than permissible deflection
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Hudds Design 69 Washington Rd, Goldthorpe, Rotherham S63 9EE HD-521-0118
Structural Engineering Consultants
Hudds Design Calcs for Start page no./Revision
103 - 105 Bradford Rd Hip Rafter H1 (Timber) H1-1
Ehidartield Calcs by Calcs date Checked by Checked date Approved by Approved date
HE; 802 JT 25/01/2021 JA 25/01/2021

TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002

2.100 LiDead N mposed

Unfactored Loads

TEDDS calculation version 1.7.01

Self weightincluded

0.0

3200

kNm
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mm |

4.5
3200

Shear Force Envelope

3200

-5.6

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results
Design moment
Total load on beam Wit = 11.127 kN
Reactions at support A Ra_max = 5.564 kN
Unfactored dead load reaction at support A
Unfactored imposed load reaction at support A

M = 4.451 kNm

Dead self weight of beam x 1

Dead full UDL 2.100 kN/m

Imposed full UDL 1.300 kN/m

Support A

Span 1

Support B

Design shear

RA_min =5.564 kN
RA_peas = 3.484 kN
RA_lmposed =2.080 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 = 5.564 kN
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Hudds Design 69 Washington Rd, Goldthorpe, Rotherham S63 9EE HD-S21-0118

Structural Engineering Consultants

Hudds Design Calcs for Start page no./Revision
103 - 105 Bradford Rd Hip Rafter H1 (Timber) H1-2
Fitkddersfield Calcs by Calcs date Checked by Checked date Approved by Approved date
HiE BRE JT 25/01/2021 JA 25/01/2021

Reactions at support B Rs_max = 5.564 kN Rs_min = 5.564 kN
Unfactored dead load reaction at support B Re_pead = 3.484 kN

Unfactored imposed load reaction at support B Rs_imposed = 2.080 kN

Timber section details

Breadth of section b=75mm Depth of section h =250 mm
Number of sections N=1 Breadth of beam bo =75 mm
Timber strength class C24

Member details

Service class of timber | Load duration Medium term
Length of span Ls1 = 3200 mm

Length of bearing Lo =100 mm

Lateral support - ¢cl.2.10.8

Permiss.depth-to-breadth ratio 4.00 Actual depth-to-breadth ratio  3.33

Check bearing stress
Permissible bearing stress

PASS - Lateral support is adequate

Gc_adm = 3.000 N/mm? Applied bearing stress Gc_a = 0.742 N/mm?

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

Om_adm = 9.565 N/mm? Applied bending stress om_a = 5.697 N/mm?
PASS - Applied bending stress is less than permissible bending stress

Tadm = 0.888 N/mm? Applied shear stress 12 = 0.445 N/mm?
PASS - Applied shear stress is less than permissible shear stress

dadm = 9.600 mm Total deflection 82 = 7.385 mm
PASS - Total deflection is less than permissible deflection
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Hudds Design 69 Washington Rd, Goldthorpe, Rotherham S63 9EE HD-521-0118

Structural Engineering Consultants

Hudds Design Calcs for Start page no./Revision
103 - 105 Bradford Rd Beam B1 B1-1
Hicdersfiskd Calcs by Calcs date Checked by Checked date Approved by Approved date
hd? BRZ JT 25/01/2021 JA 25/01/2021
STEEL BEAM ANALYSIS & DESIGN (BS5950)
In accordance with BS5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.07

7.000

DDead Nlmposed

Unfactored Loads Self weight included

FELEERT INEENRERRRRERE NN T ]
00 N NNNNNSN
mm | 3100 |
A 1 B
KNm Bending Moment Envelope
00— = a0
27.962 253
28.0
mm | 3100 |
A 1 B
kN 2 Shear Force Envelope
23.137 l\’
0.0 J&=
" -14.3
-23.13 31
mm | 3100 |
1 B

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 partial UDL 2.6 kN/m from 1350 mm to 1750 mm
Dead point load 7 kN at 1550 mm

Imposed point load 4.1 kN at 15650 mm

Dead point load 3.5 kN at 1550 mm

Imposed point load 2.1 kN at 1550 mm

Dead full UDL 2.6 kN/m

Imposed full UDL 1.6 kN/m

Support A Dead x 1.40

Imposed x 1.60
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Dead x 1.40
Imposed x 1.60
Support B Dead x 1.40

Imposed x 1.60
Analysis results
Maximum moment Mmax = 28 kKNm Mmin =0 kNm
Maximum shear Vmax = 23.1 kN Vmin = -23.1 kN
Deflection Smax = 2.3 mm Smin=0 mm
Maximum reaction at support A Ra_max = 23.1 kKN Ra_min = 23.1 kKN
Unfactored dead load reaction at support A Ra_pead = 10.1 kN
Unfactored imposed load reaction at support A Ra_imposed = 5.6 kN
Maximum reaction at support B Re_max = 23.1 kN Re_min = 23.1 kN
Unfactored dead load reaction at support B Rs_pead = 10.1 kN
Unfactored imposed load reaction at support B RB_imposed = 5.6 kN
Section details
Section type UC 152x152x23 (BS4-1) Steel grade S275

Classification of cross sections - Section 3.5

Tensile strain coefficient £=1.00 Section classification Semi-compact

Shear capacity - Section 4.2.3

Design shear force Fv=23.1 kN Design shear resistance Pv=145.8 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5

Design bending moment M =28 kNm Moment capacity low shear ~ Mc = 48.5 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mo = 35.8 kNm Mo / mir = 41.1 kNm

PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to imposed loads
dim = 8.611 mm Maximum deflection 8 =2.253 mm

PASS - Maximum deflection does not exceed deflection limit

Limiting deflection
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

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

10.100

TEDDS calculation version 3.0.07

Unfactored Loads Self weight included

Dead NIm posed

5100

HULERRURENNY J‘J“».I‘J
EAN
J
B

Bending Moment Envelope

kN

27.2

Shear Force Envelope

27174
00

Py

|

-47.6
5100 |

Support conditions
Support A

Support B

Applied loading
Beam loads

Load combinations
Load combination 1

1 B

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Dead self weight of beam x 1

Dead partial UDL 7.6 kN/m from 3000 mm to 5100 mm
Imposed partial UDL 1.6 kN/m from 3000 mm to 5100 mm
Dead full UDL 1.5 kN/m

Imposed full UDL 1.3 kN/m

Dead point load 10.1 kN at 3000 mm

Imposed point load 5.6 kN at 3000 mm

Support A Dead x 1.40
Imposed x 1.60
Dead x 1.40
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Imposed x 1.60
Support B Dead x 1.40
Imposed x 1.60

Analysis results

Maximum moment Mmax = 60.4 kNm Mmin = 0 kNm
Maximum shear Vmax = 27.2 kN Vmin = -47.6 kN
Deflection Smax = 2.8 mm Smin=0 mm
Maximum reaction at support A RA_max = 27.2 kN Ra_min = 27.2 kKN
Unfactored dead load reaction at support A RA_Dead = 12.2 kN

Unfactored imposed load reaction at support A Ra_imposea = 6.3 kN

Maximum reaction at support B Re_max = 47.6 kN Re_min = 47.6 kN
Unfactored dead load reaction at support B Rs_pead = 23.4 kN

Unfactored imposed load reaction at support B Re_imposed = 9.3 kN

Section details
Section type UB 254x146x37 (BS4-1) Steel grade S275

Classification of cross sections - Section 3.5
Tensile strain coefficient £=1.00 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=47.6 kN Design shear resistance Pv=266.1 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5
Design bending moment M =60.4 kNm Moment capacity low shear . =132.9 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment My = 54.6 kNm Mo / mir = 65.1 kNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to imposed loads
Limiting deflection Sim = 14.167 mm Maximum deflection 8 =2.767 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with BS5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.07

Unfactored Loads self weightincluded

Eﬂ Dead Elm posed

7.000

0.0 113 ﬁ
mm |
B
KNm Bending Moment Envelope
1 /
28166 27.8 28.2
mm | 5100 J
1 B
kN Shear Force Envelope

153

15.288 1—\\

0.0

-29.766 N
2 -29.8
J
B

mm | 5100

Support conditions

Support A Vertically restrained
Rotationally free

Support B Vertically restrained

Rotationally free
Applied loading
Beam loads Dead self weight of beam x 1
Dead partial UDL 7 kN/m from 3000 mm to 5100 mm
Imposed partial UDL 1.2 kN/m from 3000 mm to 5100 mm
Dead full UDL 0.9 kN/m
Imposed full UDL 1.4 kN/m
Load combinations
Load combination 1 Support A Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60
Support B Dead x 1.40
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Imposed x 1.60

Analysis results

Maximum moment Mmax = 28.2 kNm Mmin = 0 KNm
Maximum shear Vmax = 15.3 kN Vmin = -29.8 kN
Deflection Smax = 1.4 mm Omin=0 mm
Maximum reaction at support A RA_max = 16.3 kN Ramin = 15.3 kN
Unfactored dead load reaction at support A Ra_pead = 6.2 kN

Unfactored imposed load reaction at support A RA_imposed = 4.1 kN

Maximum reaction at support B Rs_max = 29.8 kN Re_min = 29.8 kN
Unfactored dead load reaction at support B Re_pead = 14.9 kN ‘

Unfactored imposed load reaction at support B Rs_imposed = 5.6 kN

Section details
Section type UB 254x146x37 (BS4-1) Steel grade $275

Classification of cross sections - Section 3.5
Tensile strain coefficient £=1.00 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=29.8 kN Design shear resistance Py =266.1 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5
Design bending moment M = 28.2 kNm Moment capacity low shear ~ Mc = 132.9 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment  Mp = 54.6 kNm Mo / mur = 62 kNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to imposed loads
Limiting deflection Sim = 14.167 mm Maximum deflection 8 =1.424 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

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

7.700

TEDDS calculation version 3.0.07

Unfactored Loads Self weight included

5500 |

Bending Moment Envelope

58.7
5500 |

42.708

Shear Force Envelope

-42.7
5500 ]

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 7.7 kN/m
Imposed full UDL 2.6 kN/m

Support A Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60

Support B Dead x 1.40

Imposed x 1.60
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Analysis results
Maximum moment Mmax = 58.7 kNm Mmin = 0 kNm
Maximum shear Vmax = 42.7 kN Vmin = -42.7 kKN
Deflection Smax = 2.3 mm Smin=0 mm
Maximum reaction at support A Ra_max = 42.7 kN Ra_min = 42.7 kN
Unfactored dead load reaction at support A RA_pead = 22.3 kN
Unfactored imposed load reaction at support A RA_imposed = 7.2 kN
Maximum reaction at support B Rs_max = 42.7 kN Re_min = 42.7 kN
Unfactored dead load reaction at support B Rs_pead = 22.3 kN
Unfactored imposed load reaction at support B Rs_imposed = 7.2 kN
Section details
Section type UB 254x146x43 (BS4-1) Steel grade S$275
Classification of cross sections - Section 3.5
Tensile strain coefficient £=1.00 Section classification Plastic
Shear capacity - Section 4.2.3
Design shear force Fv=42.7 kN Design shear resistance Py = 308.4 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5

Design bending moment M = 58.7 kNm Moment capacity low shear  Mc = 155.7 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment  Mp = 65.1 kNm Mo / mit = 70.4 KNm

PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to imposed loads
Limiting deflection 8im = 15.278 mm Maximum deflection 8 =2.309 mm

PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with BS5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.07

Unfactored Loads Self weight included

4.800 =

0.0

mm | 5500 |

KNm Bending Moment Envelope

0.0

32.482 355

mm | 5500 ]

Shear Force Envelope

-23.6
mm | 5500

Support conditions

Support A Vertically restrained
Rotationally free

Support B Vertically restrained
Rotationally free

Applied loading
Beam loads Dead self weight of beam x 1

Dead full UDL 4.8 kN/m
Imposed full UDL 0.8 kN/m

Load combinations

Load combination 1 Support A Dead x 1.40
Imposed x 1.60

Dead x 1.40
Imposed x 1.60

Support B Dead x 1.40

Imposed x 1.60
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Analysis results

Maximum moment Mmax = 32.5 kNm Mmin = 0 kNm
Maximum shear Vmax = 23.6 kN Vmin = -23.6 kN
Deflection Smax = 0.7 mm Smin=0 mm
Maximum reaction at support A Ra_max = 23.6 kN Ra_min = 23.6 kN
Unfactored dead load reaction at support A Ra_pead = 14.4 kN

Unfactored imposed load reaction at support A RA_imposed = 2.2 kN

Maximum reaction at support B Rs_max = 23.6 kN Rs_min = 23.6 kN
Unfactored dead load reaction at support B Re_pead = 14.4 kN

Unfactored imposed load reaction at support B Re_imposed = 2.2 kN

Section details
Section type UB 254x146x43 (BS4-1) Steel grade $275

Classification of cross sections - Section 3.5
Tensile strain coefficient £=1.00 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=23.6 kN Design shear resistance Py = 308.4 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5
Design bending moment M = 32.5 kNm Moment capacity low shear M = 155.7 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mo = 65.1 kNm Mo / mcr = 70.4 KNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to imposed loads
Limiting deflection Sim = 15.278 mm Maximum deflection 8=0.711 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

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

36.700

UDead Nlmposed

Unfactored Loads

TEDDS calculation version 3.0.07

Self weight included
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Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free
Applied loading
Beam loads Dead self weight of beam x 1
Dead full UDL 5.4 kN/m
Dead point load 36.7 kN at 600 mm
Imposed point load 9.4 kN at 600 mm
Load combinations
Load combination 1 Support A Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60
Support B Dead x 1.40

Imposed x 1.60
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Analysis results

Maximum moment Mmax = 21.3 kNm Mmin = 0 kNm
Maximum shear Vmax = 37.9 kN Vmin = -37.9 kN
Deflection Smax = 0.2 mm Smin=0 mm
Maximum reaction at support A Ra_max = 37.9 kN Ra_min = 37.9 kN
Unfactored dead load reaction at support A RA_pead = 21.7 kN

Unfactored imposed load reaction at support A RA_imposed = 4.7 kN

Maximum reaction at support B Re_max = 37.9 kN Re_min = 37.9 kN
Unfactored dead load reaction at support B Rs_pead = 21.7 kN

Unfactored imposed load reaction at support B Rs_imposed = 4.7 kN

Section details
Section type UB 152x89x16 (BS4-1) Steel grade $275

Classification of cross sections - Section 3.5
Tensile strain coefficient £=1.00 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=37.9kN Design shear resistance Pv=113.2 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5
Design bending moment M =21.3 kNm Moment capacity low shear ~ Mc = 33.9 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mo = 27.5 kNm Mo / mir = 32.2 KNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to imposed loads
Limiting deflection 8im = 3.333 mm Maximum deflection 8=0.198 mm
PASS - Maximum deflection does not exceed deflection limit




