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DESIGN NOTES 

Structures shall be designed and assessed to the following 
applicable standards Principally; 

Eurocode 0: Basis of structural design (EN 1990)
Eurocode 1: Actions on structures (EN 1991)
Eurocode 3: Design of steel structures (EN 1993)
Eurocode 7: Geotechnical design (EN 1997)
Eurocode 9 : Design of aluminium structures (EN 1999)

As detailed in EN1990
Core structural elements will be designed with an indicative 
design working life as shown below

LIGHTING SPECIFICATIONS LIGHT 
TYPE
RGB
LEDs/M
96 LEDs/m
COLOR CONSISTENCY
3-Step MacAdam LUMINOUS FLUX
Total: 287 Lm/m (87 Lm/ft) Red: 62 Lm/
m (19 Lm/ft) Green: 183 Lm/m (56 Lm/
ft) Blue: 41 Lm/m (12 Lm/ft) EFFICACY
25 Lm/W
LIFETIME
L90B10 60.000 h

CONTROL 
Dimmable 
VOLTAGE
24 VDC
WATTAGE
11.52 W/m | 3.5 W/ft

STEEL GRADE S355 BLACK 
POWDERCOAT / WET PAINT FINISH 
TO C3 CORROSION SPECIFICATION  
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INTRODUCTION 
This document provides screenshots of each of the analysis models created by Stage One, showing the 
unfactored base reactions for each of the loadcases considered. 

The base supports shown are as per Stage One’s own modelling assumptions. They do not represent the 
final positions of the embedment bolts. The base support reactions provided in this summary report are 
purely for the use of the client structural engineer to carry out their own assessment of the foundations 
required. 

The loadcases considered include the structure self-weight (SW), superimposed dead load (cladding, 
finishes etc.), Live loading (persons, maintenance), Live Snow loading and Wind Loading. 

The wind loading has been considered for the most onerous plan directions upon the structures. Note that 
the reactions shown will be subjected to load reversal for opposing wind cases, and hence should be 
considered in the foundation designs. 

 

Forces shown are for FX, FY and FZ directions. 

Moments shown are for MX, MY and MZ directions. 
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LETTER M 
SYMMETRICAL BASES 
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Live Load (Snow) 
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Wind +Y Direction 
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Hilti PROFIS Engineering 3.0.91

Input data and results must be checked for conformity with the existing conditions and for plausibility! 
PROFIS Engineering ( c ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan 

1

Company:
Address:
Phone I Fax:
Design:
Fastening Point:

 | 
LETTER M

Page:
Specifier:
E-Mail:
Date:

1

29/02/2024

Specifier's comments: 

1 Input data

 Anchor type and size:  HIT-HY 200-A V3 + HIT-Z 100 Years M16

 Return period (service life in years):  100

 Item number:  2018417 HIT-Z M16x175 (insert) / 2378171 HIT-HY
 200-A V3 (mortar)

 Hilti Filling Set or any suitable annular gap filling solution

 Effective embedment depth:  hef,act = 120.0 mm (hef,limit = - mm)

 Material:  DIN EN ISO 4042

 Approval No.:  ETA 19/0632

 Issued I Valid:  08/06/2023 | -

 Proof:  SOFA based on EN 1992-4, Mechanical

 Stand-off installation:  eb = 0.0 mm (no stand-off); t = 20.0 mm

 BaseplateR :  lx x ly x t = 1,020.0 mm x 1,020.0 mm x 20.0 mm; (Recommended plate thickness: not calculated)

 Profile:  Square hollow, ; (L x W x T) = 1,000.0 mm x 1,000.0 mm x 12.0 mm

 Base material:  cracked concrete, Custom, fc,cyl = 32.00 N/mm2; h = 10,000.0 mm, Temp. short/long: 0/0 °C,
 User-defined partial material safety factor gc = 1.500

 Installation:  hammer drilled hole, Installation condition: Dry

 Reinforcement:  No reinforcement or Reinforcement spacing >= 150 mm (any Ø) or >= 100 mm (Ø <= 10 mm)

 no longitudinal edge reinforcement

R - The anchor calculation is based on a rigid baseplate assumption.

Geometry [mm] & Loading [kN, kNm]
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1.1 Load combination

Case  Description Forces [kN] / Moments [kNm] Seismic Fire Max. Util. Anchor [%]
1  Combination 1 N = -85.000; Vx = 8.850; Vy = 5.100;

Mx = 16.000; My = 41.000; Mz = 0.000;
no no 9
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Page:
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3
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2 Proof I Utilisation (Governing Cases)

Design values [kN] Utilization

Loading Proof Load Capacity bN / bV [%] Status
 Tension  Concrete Breakout failure 7.519 101.239 8 / - OK

 Shear  Concrete edge failure in direction x+ 9.210 114.884 - / 9 OK

Loading bN bV a Utilization bN,V [%] Status
 Combined tension and shear loads 0.074 0.080 1.500 5 OK

3 Warnings
•  Please consider all details and hints/warnings given in the detailed report!

Fastening meets the design criteria!
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Company:
Address:
Phone I Fax:
Design:
Fastening Point:

 | 
LETTER M

Page:
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4
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4 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas

 and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
 strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior
 to using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you
 put in. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by
 you. Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with
 regard to compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to
 interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability
 for a specific application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for
 the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do
 not use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software
 in each case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or
 damaged data or programs, arising from a culpable breach of duty by you.
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1. IF IN DOUBT - ASK!

2. ALL DIMENSIONS ARE IN mm UNLESS STATED OTHERWISE.

3. ALL LINEAR DIMENSIONS TO BE ± 1mm UNLESS STATED OTHERWISE.
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5. USE WELD PROCEDURES WP01 TO WP18 WHERE APPLICABLE.

6. THIS PROJECT IS CE MARKED - WELD TESTING REQUIRED - SUB-CONTRACT PROCESS IN CONSTRUCTOR BOX.

7. PART(S) REQUIRE TAPPED HOLES.

8. SECOND SUB-CONTRACT PROCESS IS FOR PAINT FINISH - COLOUR AND SYSTEM TBC. 
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INTRODUCTION 
This document summarises the design check output for each analysis model created by Stage One. For 
each sculpture it highlights the utilisation ratio of each steel member, with regards to its strength capacity, 
and the maximum stresses induced from applied loading combinations. All loading combinations and 
design checks are in adherence to the following codes; 

 

• BS EN 1990 Eurocode 0 – Basis of Structural Design 

• BS EN 1991 Eurocode 1 – Actions on Structures 

• BS EN 1993-1:2005/NA:2008 Eurocode 3 – Design of Steel Structures 

 

Frames have been checked for all anticipated live loads, snow loads and wind loading.  

Wind loading has been derived locally to the installation sites of each sculpture. This has been found to be a 
maximum design wind speed of 28.8 m/s. 

All members and steel plate elements have been found to pass strength checks and comply with Eurocode 
parameters. Stage One can state they are safe and robust for their intended use. The full structural design 
reports are to issued at a later date. 
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LETTER M 
Using Autodesk Robot FEA, the model has been run for the worst-case loading combination to obtain visual 
stress maps. These indicate how stressed the materials are.  
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Max. peak stress recorded is 146.79 N/mm2. This is below the yield strength of the material (275 N/mm2), 
therefore plates are OK. 
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 Project Spreadsheets to Eurocode 2

 Client Advisory Group  Made by  Date  Page

 Location Letter M Coop Live TT 07-Mar-24 290

PAD FOUNDATION DESIGN to EN 1992-1 : 2004 Combined base  Checked Revision  Job No

Originated from TCC81.xlsm v4.11 on CD              © 2003 - 2024 TCC DEP - R68

Usage: Crowds

 MATERIALS fck 32 MPa dg 20 mm γc 1.5 concrete

fyk 500 MPa cover 50 mm γs 1.15 steel

Densities - Concrete, γck 25 kN/m³ Soil, γk 20 kN/m³ Steel class H

30 degrees c'k 0 kPa Overburden mm

 COLUMN REACTIONS kN, kNm  characteristic

Column 1 (rhs) DEAD IMPOSED WIND Column 2 (lhs) DEAD IMPOSED WIND

Axial 59.4 3.4 1.0 Axial 59.4 3.4 1.0

Mx Mx

My 16.2 3.0 11.0 My 16.2 3.0 11.0

Hx Hx

Hy Hy

 DIMENSIONS mm

L = 6400 h1 = 1000 h2 = 1000

B = 2000 b1 = 1000 b2 = 1000

depth H = 700

∑ex = 0 ex1 = 2400 ex2 = 2400

∑ey = 0 ey1 = ey2 = 0

 BEARING kPa Combo 1 Combo 2

Max q Ed    43.4 33.9  applied pressures

q Rd    315.8 130.0  permitted pressures

q EQP/q Rd ≈ #N/A #N/A #N/A

bearing area 10.936 10.384  m
2

 REINFORCEMENT

Btm  Mxx - 1.2 kNm Myy - 15.0

b = 2000 mm b = 6400

d = 642 mm d = 626

As = 4 mm² As = 58

PROVIDE 11H16 @ 200 B1  &  32H16 @ 225 B2

As prov = 2212 mm² As prov = 6434

Detail to clause 3.11.3.2
Top   Mxx + 134.9 kNm Myy + 0.0

d = 644 mm d = 632

As = 507 mm² As = 0

PROVIDE  18H12 @ 125 T1 & 57H12 @ 125 T2

As,prov = 2036 mm² As,prov = 6447

. .

 BEAM SHEAR . Mx Diagram (1.35G+1.05Q)

Vxx = 33.2 kN at d Vyy = 0.0

vEd = 0.013 N/mm² vEd = 0.000

or Vxx = 16.2 kN at 2d or Vyy = 0.0

vEd = 0.013 N/mm² vEd = 0.000

vRdc = 0.385 N/mm² vRdc = 0.388

 PUNCHING SHEAR

d ave = 634 mm u crit = 0 mm

As prov = 0.166 % vmax = 0.020 N/mm² at col face My Diagram (1.35G+1.05Q)

vEd = 0.000 N/mm² vRdc = 0.386 N/mm²

NG NEER & Partners

COLUMN 1 (rhs) COLUMN 2 (lhs)

..

.

Shear resistance angle, φk
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