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1.0 Introduction

The existing roof of Arts and Leisure centre in Stevenage is a space truss - space deck system, built in 1975.
The truss is 1.2 metres deep, on 1.2 metre module on plan. The upper chord cassettes are made of 40x40x6.0
angles, the bottom chord rods are 20.5mm dia solid bars. The diagonals are 26mm dia, assumed hollow

sections. The grade of steelwork is unknown. The steelwork is supported by concrete frame of the building.

The main hall roof covers space 36m by 33.6m.
The roof of Gordon Craig theatre covers approximately 25.2m by 22.8m.

Momentum visited the site on 30 April 2012 and on 25 July 2013,

2.0 Methodology

it was impossible to ascertain with any degree of certainty the exact roof build-up, during Momentum’s visits.
The grade of existing steelwork is also unknown. These two reasons preclude a traditional structural analysis of
the roof giving the ultimate stresses acting on the structure.

The presented analysis instead relies on assumption that the roof was coriginally designed to the requirements
of British Standard Code of Practice: CP3 : Chapter V: Part 1: 1967 (‘Code of basic data for the design of
buildings, Loading'), valid at the time of construction. The minimum imposed loading, to this code, on flat roofs
with no access is 0.75kN/m?2 (including snow load).

To allow for water runoff during periods of heavy rain in summer months, this figure was reduced in the
analysis to 0.5kN/m2. This represents total design live load on the roof in summer months.

To allow for snow buildup in winter months, the minimum Imposed loading was reduced in the analysis to
0.35kN/m?2 (see section 3.0). This represents total design live load on the roof in winter months.

The effects of unit point loads for different rigging patterns on each element of primary structure were
compared to the effects of total design live load (for summer and winter conditions). The results were linearly

prorated to obtain maximum rigging point loads that achieve the same effect as the original design loads.

Given the uncertainties of the original design assumptions, and unknown quality control during construction,
the results from the above approach were further reduced by a factor of 2.

Two sets of rigging allowances are given, one for summer condition , one for winter condition.

The above approach assumes that no maintenance work will by carried out on the roof during events when
rigging is suspended from the roof.

Any modification of the roof structure or the roof itself (changes to build-up etc.) will invalidate the given
results.
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3.0 Loadings

31 Raln runoff
allow 0.25kN/m?2

3.2 Snow load
to BS6399 part 3

basic show load sb = 0.5kN/m2

altitude A =100m above sea level (sb = so)
shape coefficient nl1=0.8
show load Sd = 0.8 * 0.5 = 0.4kN/m?2

4.0 Factors of safety

The imposed design load of the roof and rigging loads have identical load safety factors (to BS).

The calculations therefore do not contain extra allowance for safety factors, and the rigging allowances given in
summary chapters 5.3 and 6.3 below represent static rigging weight that may be safely suspended from
highlighted nodal positions.

The rigging allowances given in this document apply to static load rigging only, acting in vertical direction.
Any activities that may require dynamic load rigging will have to be assessed separately on individual basis.
The given rigging allowances will reduce if load is bridled and shared between nodes.

1708 . Stevenage Arts and Lelsure Centre . Roof Assaessmant . rev[-] . page 4 of18 WWW, i ing.com @



5.0 Main Hall Roof

51 Analytical model
The space deck of main hall was modelled in its entirety. The results are from analytical model 1708 Model3D

004 130814dc.rtd’.
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5.2 Stress comparison analysis
maximum stresses under 0.5kPa imposed load (example)
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5.3 Results Summary
Load pattern A

North
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Seuth
maximum rigging point load on highlighted nodes - summer = 3lkg
maximum rigging point load on highlighted nodes - winter = 22kg
Load pattern B
North
-.__.
- A B ER =
South
maximum rigging point load on highlighted nodes - summer =120kg
maximum rigging point load on highlighted nodes - winter = 84kg
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Load pattern C

maximum rigging point load on highlighted nodes - summer = 258kg
maximum rigging point load on highlighted nodes - winter =181kg

Load pattern D

North

maximum rigging point load on highlighted nodes - summer = 447kg
maximum rigging point load on highlighted nodes - winter = 313kg
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Load pattern E

North

-y — ] _..qh

maximum rigging point load on highlighted nodes - summer = 696kg
maximum rigging point load on highlighted nodes - winter = 487kg

Load pattern F

maximum rigging point load on highlighted nodes - summer = 53kg
maximum rigging point load on highlighted nodes - winter = 37kg
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Load pattern G

North

South
maximum rigging peoint load on highlighted nodes - summer =204kg

maximum rigging peoint load on highlighted nodes - winter =143kg

Load pattern H

North

South

maximum rigging point load on highlighted nodes - summer = 360kg
maximum rigging peoint load on highlighted nodes - winter = 252kg
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Load pattern J
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South
maximum rigging point load on highlighted nodes - summer = 9lkg
maximum rigging point load on highlighted nodes - winter = 63kg
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6.0 Theatre Roof

Analytlcal model
The space deck of theatre roof was modelled in its assumed entirety (our visual survey could not identify the

exact extent of the roof, or the exact arrangement of boundary conditions). The results are from analytical

model 1708 Model3D Theatre 001130829dc.rtd’.

6.1

~——— 20mm dia rod
——— CHS 26.9x3.2
— T-SECT 1

com
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6.2 Stress comparison analysls

Summer Condition:
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6.3 Results Summary
Load pattern K

North
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maximum rigging point load on highlighted nodes - summer = 35kg
maximum rigging peoint load on highlighted nodes - winter = 24kg
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maximum rigging point load on highlighted nodes - summer = 144kg
maximum rigging point load on highlighted nodes - winter =101kg
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Load pattern M
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maximum rigging point load on highlighted nodes - summer = 294kg
maximum rigging point load on highlighted nodes - winter = 206kg
Load pattern N
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maximum rigging point load on highlighted nodes - summer = 458kg
maximum rigging point load on highlighted nodes - winter = 321kg
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Load pattern O

maximum rigging point load on highlighted nodes - summer
maximum rigging point load on highlighted nodes - winter

Load pattern P

maximum rigging point load on highlighted nodes - summer

= 636kg
= 445kg
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maximum rigging point load on highlighted nodes - winter
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Load pattern Q

maximum rigging peint load on highlighted nodes - summer
maximum rigging point load on highlighted nodes - winter

Load pattern R

maximum rigging point load on highlighted nodes - summer

1.

South

= 230kg
= 16lkg

South

maximum rigging point load on highlighted nodes - winter
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Load pattern S
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maximum rigging peint load on highlighted nodes - summer = 154kg
maximum rigging peoint load on highlighted nodes - winter =107kg
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