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Trevor Scott Consulting Ltd
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Bromham Ref : Typical GF beam
Bedford
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Tel:01234 826110 Date: 11/05/14 Q , @_77

UC bending design
Calculations in accordance with BS5950.Part1:2000 and the SCI ‘Steelwork Design Guide fo BS5950"

Span =56m

Section size - 203x203x60 UC Section class - 1 {Plastic)
Stesl grade -§275 Design strength =275 Nfmm?
E = 205000 N/mm?2 Ixx = 6130 cm*

Restraint type (table 13)

Left hand end - Compression flange laterally restrained. Nominal torsional restraint against rotation about longitudinal axis,
as detailed in 4.2.2. Both flanges partially restrained against rotation on plan.

Right hand end - Compression flange laterally restrained. Nominal torsional restraint against rotation about longitudinal
axis, as detailed in 4.2.2. Both flanges partially restrained against rotation on plan.

Section restrained over its length.

Span Left support Right support
Design forces
Maximum span moment (KNm) 110.5
Support reactions (kN}) 79 79

Shear capacity - (kN)
Clause 4.2.3. - LOW SHEAR 3257 325.7

Moment capacity - (kNm)
Clause 4.2.5.2. 180.4

Deflection
for total load 19.8 mm {span/283)
for imposed load 4.6 mm(span/ 1217}
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UC bending design
Calculations in accordance with BS5950:Part1:2000 and the SCI 'Steefwork Design Guide io BS5950°

Span =48m

Section size - 203x203x48 UC Section class - 2 {Compact)
Steel grade -8275 Design strength =275 Nfimm?
E = 205000 N/mm? Ixx = 4570 cm*

Restraint type (table 13)

Left hand end - Compression flange laterally restrained. Nominal torsional restraint against rotation about longitudinal axis,
as detailed in 4.2.2. Both flanges partially restrained against rotation on plan.

Right hand end - Compression flange laterally restrained. Nominal torsional restraint against rotation about longitudina
axis, as detailed in 4.2.2. Both flanges partially restrained against rotation on plan.

Section restrained over its length.

Span Left support Right support
Design forces
Maximum span moment (kNm) 65.9
Support reactions (kN) 303 30.3

Shear capacity - (kN)
Clause 4.2.3. - LOW SHEAR 241.2 241.2

Morment capacity - (kNm)
Clause 4.2.5.2. 136.7

Deflection
for total load 9.6 mm {span/500)

for imposed lpad 2 mm (span/2400)
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: Design for Retaining Wall with Granu.l'ﬁa.r_': Retained Material
Typical restrained condition
Load Factors for this load case:
Sail 1.40
Water 1.40
Dead Load 1.40
Live Load 1.60
Wall Parameters: _
bt - Hs
. _ Hw
Wall Type Cantilever
Height, H 275 m
Soil and Loading Parameters:
Height of Soil, Hs 275 m
Height of Water, Hw S 25m
Soil Dry Density 1850 kg/m®
Submerged Soil Density 1110 kg/m?
k 05
Surcharge Dead Load 8.5 kN/m?
Surcharge Live Load 25 _k-Nlm2
An’élysis and Results:
Soil Pressures:
. Pressure =LF x k x Depth x Densily x g
where LF-is the foad factor ' L
* and gravity, g, is taken as 9.80665 m/s; 1 3
the submerged density is used below water E’f.""’—‘
Water Pressure: -
Pressure = LF x Depth x Density x g
where the density of water is 1000 kg/m? 2750 m
Pressure due to surcharge:
Pressure = LF x k x Load
Max. Soil Pressure _ 22.22 kKN/m? g
Max. Water Pressure 34.32 kN/m? — r
Max. Surcharge Pressure  7.95 kN/m?
Pressure kNim?*
Max. Total Pressure 64.50 kN/m? Max Pressure = | 64.5 kNjm?

PRESSURES ON WALL

Design for Retaining Wall with Granutar Retained Material
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TypiCaI restrained condition

Continued

Moments and Shears on Wall Stem:

Level Moment Shear

(m)

2.75
2.613
2.475
2.338

22
2.063
1.925
1.788

1.65
1.513
1.375
1.238

1.1
0.963
0.825
0.688

0.55
0.413
0.275
0.138

0

Max. Bottom Moment = 96.6 kNm

kNm

0.00

0.08
0.34
0.83
1.59
2.69
417
6.09
8.51
11.49
156.07
19.32
24.29
30.03
36.60
44.06
52.47
61.87
72.32
83.88
96.60

~ KN

0.00
1.21
2.67
4.47
6.68

9.29 -
12.31 -

15.73
19.55
- 23.78
28.41
33.44
38.88
44.72

50.97 -

57.62

64.67

72.12
79.98
88.25
96.91

1.1
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Max. Bottom Shear = 96.91 kN
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