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1 Introduction  

1.1.1 Cambria Consulting have been appointed by Newport Norse – hereafter known as ‘the Client’, to 

undertake calculations to validate a temporary externally fixed cradle, to allow remediation of the 

elevations of the Clock Tower located at the Newport Civic Centre, Godfrey Rd, Newport NP20 

4UR.  

1.1.2 Following historic cleaning of the Clock Tower using a MEWP it was identified that the pointing on 

the stonework of the Tower has begun to fail and needed repointing. Due to the height constraints 

of the tower, it was concluded that the MEWP could not be used for this remediation and therefore 

a temporary cradle supported by 2 jibs would be used to provide external access. 

1.1.3 Calculations for structural members adequacy have been undertaken for the top floor of the Clock 

tower. 

1.1.4 This report has been prepared exclusively for Newport Norse and their professional consultees; it 

may not be relied upon or reproduced by any third party without the written agreement of Cambria 

Consulting Limited. 
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2 Limitations 

2.1.1 Except where noted otherwise in the report, the following limitations apply.  

 No formal site testing or other similar testing defects were undertaken.  

 The dimensions given in this report are approximate. 

 All dimensions prior to works to be carried out are to be measured and confirmed by the contractor. 

 Measured survey was provided by Newport Norse. 

 Cradle loading and layout provided by contractor – loading assessment of members has been 

conducted on the loads provided, no loads have been deduced bar permanent slab, beam and wall 

loading has been deduced by CAMBRIA.  



CC2753 Newport Civic Centre Clock Tower 
Cradle Calculation Package 

CC2753-CAM-ZZ-XX-RP-SE-0001-P01 3 

 

3 Site Location  

3.1.1 The Newport Civic Centre, located on Godfrey Road in Newport, Wales, is a prominent municipal 

building known for its distinctive architectural features, including its notable clock tower. Designed 

by architect Thomas Cecil Howitt in the Art Deco style, the Civic Centre's construction commenced 

in 1937 but faced delays due to the Second World War. While the main building was completed in 

the early 1950s, the clock tower was not finished until 1964. 

3.1.2 The Civic Centre is constructed primarily from Portland stone, with a basement level of brown rock-

faced Derbyshire sandstone. The building's design features a U-plan layout, facing southeast, and 

is set on a sloping site. The clock tower rises above the central block of the building, which contains 

the council chamber. This tower is characterized by its tall, tapering structure set on a low square 

base and is capped with a pyramidal roof. The tower's design includes panel-like raised sides and 

a simple clock face, with three small square openings below the eaves on each side 

 
Figure 3-1 – Site Location Arial view 

3.1.3 Historical photographs from the early 1960s, during the construction of the Newport Civic Centre's 

clock tower, reveal a steel frame structure encased in concrete. These images depict the exposed 

steel framework prior to the application of the Portland stone cladding, indicating that the tower's 

structural integrity relies on a steel skeleton enveloped in concrete. See Figure 3.2 below. 
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Figure 3-2 – Historic Photo during Construction 
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4 Loading 

4.1.1 The following loading conditions have been assumed for the calculations: 

Dead/Permanent Actions  

Floor construction: 

► Concrete Slab         6.0 kN/m2 

► Floor Finish and Ceiling        0 kN/m2 

► Partitions         0 kN/ m2 

Total Characteristic SDL        6.0 kN/ m2 

 

Variable/Imposed Actions 

4.1.2 Imposed loads will be in accordance with BS EN 1991-1-1:2002 (British Standards Institute, 2010) 

and its relevant UK National Annex and PD 6688-1-1:2011 (British Standards Institute, 2011) as 

follows: 

4.1.3 H: Maintenance access only (No access swill be permitted into the clock tower during the works 

only for maintenance of the cradle arms). 

Total Characteristic SDL        0.6 kN/ m2 

 

Point load from cradle spec sheet 

See Appendix B 

4.1.4 The point load of the front foot of the cradle frame is +7.25kN. The rear leg has -1.11kN axial load, 

with an additional dead loading from steel plates acting as ballast against the uplift load totalling 

3.5kN.  

4.1.5 An accidental load case has also been assessed for if the cradle dropped this would induce a 

14.49kN (Which has already been factored by 3) load on the front support. 

4.1.6 See Figure 4-1 below for Jib Loading from Spec sheet Appendix B. 

 

Figure 4-1 Cradle Jib Loading 
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5 Conclusions 

5.1.1 In our assessment of the Newport Civic Centre's Clock Tower, we began by analysing provided 

survey data. This measured survey allowed us to deduce the dimensions of the existing concrete 

slab and the thickness of the concrete encasement surrounding the steel beams. This information 

was critical in estimating the size and capacity of the encased steel members. 

5.1.2 This report does not constitute a structural survey, whereby all structural elements are identified, 

sized, investigated, and calculations undertaken for adequacy. This report is a structural appraisal 

calculation report, undertaken specifically to review the temporary additional loads proposed to be 

applied to clock tower structure. No intrusive opening up works, or visual inspection was 

undertaken. 

5.1.3 We have not inspected all areas of the structure which are covered, unexposed or inaccessible and 

we are therefore unable to report that any such part is free from defects. We cannot be held 

responsible for unforeseen conditions which may exist that are covered. Conditions may exist 

beneath the structure that are not detectable from our visual inspection. Localised intrusive opening 

works were not undertaken during this inspection 

5.1.4 The loading was calculated including the self-weight of the floor slab and an imposed load 

representative of maintenance activities. Additionally, point loads from the contractor's 

specifications for the cradle system were incorporated into the analysis. The combined loading 

scenarios were applied to the deduced steel beam sizes to verify their structural adequacy. The 

analysis confirmed that the existing members can safely support the anticipated additional loads.  

5.1.5 For the cradle support strategy, the front leg of the jib is proposed to rest on the existing window 

ledge. To ensure the ledge's integrity, a visual inspection will be required prior to installation. If the 

ledge is found to be in good condition, load-spreading measures will be implemented to distribute 

the load appropriately along the window ledge. The rear leg will be positioned directly over the 

primary steel beams that span the length of the room. These beams have been verified to 

accommodate the point loads imposed by the cradle system.  

5.1.6 All structural calculations indicate that the existing framework is capable of supporting the proposed 

maintenance cradle system without compromising safety or integrity. Detailed calculations and 

analysis are provided in Appendix A. 

5.1.7 The exact positioning of the cradle support legs is to be determined by the contractor based on 

site-specific conditions. These proposed locations must be submitted to Cambria for review and 

approval prior to the commencement of any works. This process ensures that the load paths are 

appropriate, and that the structural integrity of the supporting elements is maintained as per 

calculations performed. 
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Appendix A - Calculations  
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Support conditions

Support A Vertically restrained

Rotationally free

Support B Vertically restrained

Rotationally free

Applied loading

Beam loads SLAB DL - Dead full UDL 6.3 kN/m

SLAB IL - Imposed full UDL 0.63 kN/m

WALL DL - Dead full UDL 12.6 kN/m

CRADLE IL - Imposed full UDL 4.7 kN/m

Dead self weight of beam  1 

Load combinations

Load combination 1 Support A Dead  1.40

Imposed  1.60

Dead  1.40

Imposed  1.60

Support B Dead  1.40
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Imposed  1.60

Analysis results

Maximum moment; Mmax = 19.4 kNm; Mmin = 0 kNm

Maximum shear; Vmax = 36.9 kN; Vmin = -36.9 kN

Deflection; max = 1.4 mm; min = 0 mm

Maximum reaction at support A; RA_max = 36.9 kN; RA_min = 36.9 kN

Unfactored dead load reaction at support A ; RA_Dead = 20 kN

Unfactored imposed load reaction at support A ; RA_Imposed = 5.6 kN

Maximum reaction at support B; RB_max = 36.9 kN; RB_min = 36.9 kN

Unfactored dead load reaction at support B; RB_Dead = 20 kN

Unfactored imposed load reaction at support B ; RB_Imposed = 5.6 kN

Section details

Section type; UB 127x76x13 (British Steel Section Range 2022 (BS4-1))

Steel grade; S275

From table 9: Design strength py

Thickness of element; max(T, t) = 7.6 mm

Design strength; py = 275 N/mm2

Modulus of elasticity; E = 205000 N/mm2

 

Lateral restraint

Span 1 has full lateral restraint

Effective length factors

Effective length factor in major axis; Kx = 1.00

Effective length factor in minor axis; Ky = 1.00

Effective length factor for lateral-torsional buckling; KLT.A = 1.00;

KLT.B = 1.00;

Classification of cross sections - Section 3.5

 = [275 N/mm2 / py] = 1.00

Internal compression parts - Table 11

Depth of section; d = 96.6 mm

d / t = 24.2   <= 80  ; Class 1 plastic
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Outstand flanges - Table 11

Width of section; b = B / 2 = 38 mm

b / T = 5.0   <= 9  ; Class 1 plastic

Section is class 1 plastic

Shear capacity - Section 4.2.3

Design shear force; Fv = max(abs(Vmax), abs(Vmin)) = 36.9 kN

d / t < 70  

Web does not need to be checked for shear buckling

Shear area; Av = t  D = 508 mm2

Design shear resistance; Pv = 0.6  py  Av = 83.8 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5

Design bending moment; M = max(abs(Ms1_max), abs(Ms1_min)) = 19.4 kNm

Moment capacity low shear - cl.4.2.5.2; Mc = min(py  Sxx, 1.2  py  Zxx) = 23.1 kNm

PASS - Moment capacity exceeds design bending moment

Check vertical deflection - Section 2.5.2

Consider deflection due to imposed loads

Limiting deflection;; lim = Ls1 / 360 = 5.833 mm

Maximum deflection span 1;  = max(abs(max), abs(min)) = 1.391 mm

PASS - Maximum deflection does not exceed deflection limit
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Support conditions

Support A Vertically restrained

Rotationally free

Support B Vertically restrained

Rotationally free

Applied loading

Beam loads SLAB DL - Dead full UDL 14.4 kN/m

SLAB IL - Imposed full UDL 1.44 kN/m

CRADLE IL - Imposed point load 2.2 kN at 1800 mm

Dead self weight of beam  1 

Load combinations

Load combination 1 Support A Dead  1.40

Imposed  1.60

Dead  1.40

Imposed  1.60

Support B Dead  1.40

Imposed  1.60
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Analysis results

Maximum moment; Mmax = 40 kNm; Mmin = 0 kNm

Maximum shear; Vmax = 42.7 kN; Vmin = -42.7 kN

Deflection; max = 1.9 mm; min = 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_Dead = 26.3 kN

Unfactored imposed load reaction at support A ; RA_Imposed = 3.7 kN

Maximum reaction at support B; RB_max = 42.7 kN; RB_min = 42.7 kN

Unfactored dead load reaction at support B; RB_Dead = 26.3 kN

Unfactored imposed load reaction at support B ; RB_Imposed = 3.7 kN

Section details

Section type; UB 178x102x19 (British Steel Section Range 2022 (BS4-1))

Steel grade; S275

From table 9: Design strength py

Thickness of element; max(T, t) = 7.9 mm

Design strength; py = 275 N/mm2

Modulus of elasticity; E = 205000 N/mm2

 

Lateral restraint

Span 1 has full lateral restraint

Effective length factors

Effective length factor in major axis; Kx = 1.00

Effective length factor in minor axis; Ky = 1.00

Effective length factor for lateral-torsional buckling; KLT.A = 1.00;

KLT.B = 1.00;

Classification of cross sections - Section 3.5

 = [275 N/mm2 / py] = 1.00

Internal compression parts - Table 11

Depth of section; d = 146.8 mm

d / t = 30.6   <= 80  ; Class 1 plastic
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Outstand flanges - Table 11

Width of section; b = B / 2 = 50.6 mm

b / T = 6.4   <= 9  ; Class 1 plastic

Section is class 1 plastic

Shear capacity - Section 4.2.3

Design shear force; Fv = max(abs(Vmax), abs(Vmin)) = 42.7 kN

d / t < 70  

Web does not need to be checked for shear buckling

Shear area; Av = t  D = 853 mm2

Design shear resistance; Pv = 0.6  py  Av = 140.8 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5

Design bending moment; M = max(abs(Ms1_max), abs(Ms1_min)) = 40 kNm

Moment capacity low shear - cl.4.2.5.2; Mc = min(py  Sxx, 1.2  py  Zxx) = 47.1 kNm

PASS - Moment capacity exceeds design bending moment

Check vertical deflection - Section 2.5.2

Consider deflection due to imposed loads

Limiting deflection;; lim = Ls1 / 360 = 10 mm

Maximum deflection span 1;  = max(abs(max), abs(min)) = 1.902 mm

PASS - Maximum deflection does not exceed deflection limit
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Support conditions

Support A Vertically restrained

Rotationally free

Support B Vertically restrained

Rotationally free

Applied loading

Beam loads SLAB DL - Dead full UDL 19.2 kN/m

SLAB IL - Imposed full UDL 1.92 kN/m

CRADLE IL - Imposed point load 2.2 kN at 4400 mm

Dead self weight of beam  1 

Load combinations

Load combination 1 Support A Dead  1.40

Imposed  1.60

Dead  1.40

Imposed  1.60

Support B Dead  1.40

Imposed  1.60
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Analysis results

Maximum moment; Mmax = 306.7 kNm; Mmin = 0 kNm

Maximum shear; Vmax = 137.6 kN; Vmin = -137.6 kN

Deflection; max = 3 mm; min = 0 mm

Maximum reaction at support A; RA_max = 137.6 kN; RA_min = 137.6 kN

Unfactored dead load reaction at support A ; RA_Dead = 87.4 kN

Unfactored imposed load reaction at support A ; RA_Imposed = 9.5 kN

Maximum reaction at support B; RB_max = 137.6 kN; RB_min = 137.6 kN

Unfactored dead load reaction at support B; RB_Dead = 87.4 kN

Unfactored imposed load reaction at support B ; RB_Imposed = 9.5 kN

Section details

Section type; UB 457x191x67 (British Steel Section Range 2022 (BS4-1))

Steel grade; S275

From table 9: Design strength py

Thickness of element; max(T, t) = 12.7 mm

Design strength; py = 275 N/mm2

Modulus of elasticity; E = 205000 N/mm2

 

Lateral restraint

Span 1 has full lateral restraint

Effective length factors

Effective length factor in major axis; Kx = 1.00

Effective length factor in minor axis; Ky = 1.00

Effective length factor for lateral-torsional buckling; KLT.A = 1.00;

KLT.B = 1.00;

Classification of cross sections - Section 3.5

 = [275 N/mm2 / py] = 1.00

Internal compression parts - Table 11

Depth of section; d = 402.6 mm

d / t = 47.4   <= 80  ; Class 1 plastic
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Appendix B – Cradle Spec Sheet  
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Newport Civic Centre
Giraffe Access Temporary Suspended Access (TSAE)

Specialists in Suspended Access
Giraffe Access Company Limited

7 Hungate, Pickering, North 

Yorkshire, YO18 7DL

t – 01751 475290

m – 07725242913

e – ian@giraffeaccess.com

w - www.giraffeaccess.com

mailto:john@giraffeaccess.com
http://www.giraffeaccess.com/


Plan View Cradle Location

Notes:
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Plan View Cradle Location

Notes:



7.25 kN 1.11 kN
Total Jib Lenghth 5.85 m

Projection 0.9 m tail 4.95 m

Load Case 3
F1 = 2.5 x WLL Hoist

14.49 kN
SWL 500 kg LC3 to be treated as ultimate Load
Dynamic 625.00 kg
FLL 6.13 kN

340.91 Kg

ZHS Jib 3 Part Jib Configuration

= Check Fittings

GIRAFFE ACCESS

Counterweight securely 
fastened within basket via 
Wire Bond and Bulldog Grip

1
.4

m



Jib Configuration: Rear View

Counterweight

Not to Scale

1
.2

m

Check Fittings

Horizontal force Fh: 
0,15 × WLL (500Kg) = 75Kg (736N)

Minimum 18 No. 20 Kg counterweight 
weights required per basket!
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