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INTRODUCTION

1.0

ALVANIZED METAL PLATE Jrmm

LASSER CUT 40 « 80 mm
INTERIOR STRUCTURE

SANEL SIZE TO BE DEFINED

GALVANIZED: STEEL DECK

ONTAL LEVEL

420 cm TO KEEP HORIZ(

WITH e

0D BASE TO PROTECT EXISTING PAVEMENT

This report concerns a feasibility study for a proposed art installation

in a square outside the Holy Trinity Church in the city of Hull.

The project is located in Hull, Yorkshire. The proposed installation is

an 8m x 8m grid of 16 steel hollow columns.

The steel columns are designed with the following properties:

steel

Material:

Shell thickness: 3mm

Diameter: 2 metres

Height: 6 metres
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2.0 STRUCTURE

The structure is designed as a series of curved, perforated steel cassettes, which end with folded fins to allow
bolting. Each steel cassette is 2m tall and is an arc 1/6" of the circular base.

Three steel cassettes, put on top of each other and connected with flat plates, form a full height element.
Six full height elements form the total cylinder. Those are further connected together with a top ring.
Over the entrance, only two steel cassettes are put together.

2.1.1 STRUCTURE VOLUME

The volume of one perforated steel cassette, not comprising the fins, is:

Vse = 0.0045 m?

The volume of one full height steel cassette is:

Vserm = Ve * 3 = 0.0045 * 3 = 0.0135 m?

The volume of the entrance steel cassette is:

Vic.anrr = Ve * 2 = 0.0045 + 2 = 0.009 m?

The volume of a single fin element, full height is:

Ve rn = t* L+ H =0.003%0.1 %6 = 0.0018m?

The volume of the top ring is:

Vpp = 0.002m3



DESIGN STATEMENT

PROJECT TITLE: Hull city artwork report ver: 03
PROJECT NO. 4167 Prepared by: AL
DATE: 01/06/2017 Checked by: ET

Total volume of all steel cassettes:
Vscror = Vscrn * 5 + Vscenrr = 0.0675 4+ 0.009 = 0.0765m?
Total volume of all fins:
Vensror = 0.0018 * 2 + 8 = 0.0304m3
Total volume:

Veor = Vscror + Vevsor + Vig = 0.0765 + 0.0304 +0.002 = 0.109m®

3.0 LOADS

The wind pressure has been conservatively assumed as:

The total wind load has been calculate ideri i from bottom to

The structure weight as

Structure total weight:

4.0

The overturning moment onsidering the wind resultant force applied at 2/3™ of the total height, as

a triangular distribution of the e was assumed.
2
M, =Wror*§*6=er*4=9*4= 36kNm

The stabilizing moment is calculated as the weight force, applied in the barycentre of the cylinder, multiplied for a
lever arm from the cylinder edge:

Llever = E = 1m

The stabilizing moment will include an additional stabilizing weight P,,,, which will be given by an additional steel

disc. This disc will be the base of the structure, and the cylinder will be built attached to it.
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Mg = (Pror + Papp) * Liever = 84 * Ligyer + Papp * Liever
Hence, the additional weight P,,,must be at least:
1.2 Mo = (Pror + Papp) * Liever
1.2 %36 = 8.4 * Ligyer + Papp * Liever

1236 —84+*L 12%36—84+1
lever _ : = 34.8kN

Pypp = L
lever

4.1.1 BASE DISC DESIGN

The base disc is designed as a full steel plate connected to the superstructure. Its thickness t needs to be

designed to give at least the required additional weight P,pp.
Axtxy = Pypp
(3.14 % 12) * t * 76.98 > 34.8

. 34.8
T 3.14+76.98

= 0.144m = 144mm
5.0 ANALYSIS
A meshed model of a single cylinder has been analyzed in SOFISTIK.

The loads and loads combination considered are:

Loads: DL Wind - 1 direction only

Load combinations: DL+Wind Buckling

The fist buckling factor is 4.28, corresponding to an instabilization of a bottom perforated steel cassette in

correspondence of the leeward side, where the largest compression stresses are located.
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Addltional tabs might be
Tequired to bolt top of
cassette and avold gaps
between the capping
edge

Perforated 3mm THK
olded steel cassettes

Flat capping plate




