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STROBE

1 INTRODUCTION

Due to the Covid-19 pandemic, a programme of 4 webinars was held in the place of the
Seminar which was originally planned.

Although webinars do not enable delegates to network, and delegates are likely to be
easily distracted during a webinar, the main advantages of webinars is that they are
easily accessible, no time is required for travelling, and they have unlimited spaces.
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2  PLANNING THE WEBINARS

In order to attract a large audience of designers, steelwork contractors and product
manufacturers, it was decided that the scope of the material covered in the webinars
should cover a wider range topics, including:

e HSS production and metallurgy

e Properties (mechanical, physical)

¢ Availability of construction products

e Design to Eurocodes

e Fabrication

e STROBE research

The webinars were publicised by

e LinkedIn

e Twitter

e SCI news and media website (www.steel-sci.com)
e Connect (SCI Monthly E Newsletter)

¢ New Steel Construction (full page advert)

e HTML invitations sent to all contacts on the SCI database (7500 contacts)

HTML invitations were also distributed by all STROBE partners.
The advertisement for the webinars is shown in Figure 2.1.

Before each webinar the speakers were trained in how to present most effectively
using the Webex Webinar System.
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Steel Knowledge
www.steelsci.com

-

Structural Design of High Strength Steels

STROBE (Stronger Steels in the Built Environment) is a E
developing cost-efficient design rules for high strength steel structures.

This series of four webinars will inforr engineers how to design
high strength steels (HSS) in accordance with current European
practice, as well as cover brand new developments in design
guidance arising fror the STROBE project. Each delegate will
receive a copy of the new SCI publication P432 ‘High Strength
Steel Design and Execution Guide’.

The webinars are from 12:00 to 13:15. Each webinar will include
case studies and design examples.

Partners in the STROBE project include three universities: RWTH Aachen (Germany).

SCI has been the trusted source of information and
engineering expertise globally for over 30 years.

one steel producer: Dillinger (Germany) and one design consultancy: Hochtief Engineening (Germany). SCI co-ordinates the project.

uropean research project

19 January 2021-
Introduction to the use of HSS in structures

26 January 2021-
Design of HSS - plastic desigh

2 February 2021:
Design of HSS - member stability and
dynamic response

9 February 2021:
Weight, cost and carbon savings with HSS

imperiai Coflege London (UK). Uniersity of Coimbra (Portugal),

Visit the SCI Portal to book...

https://portal steelsci.com/trainingcalendar.htmi

.
W escisteel IN steelconstruction-institute

E: scievents@steelsci.com | T: +44 (0) 1344 636500

Figure 2.1  Publicity for the webinar series in

the magazine New Steel Construction
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3

DELIVERY OF THE WEBINARS

The programme for each webinar is given in Table 3.1.

Table 3.1

Programme for the STROBE Webinar series

19 January 2021

Introduction to the use of HSS in structures

Setting the scene....

Nancy Baddoo (SCI)

Products, Properties & Process
Metallurgy

Dr Jit Patel (International Metallurgy)

Higher strength steel plate for steel
construction

Dr Tobias Lehnert (Dillinger)

26 January 2021

Design of HSS - plastic design

Material characteristics

Dr Simon Schaffrath (RWTH Aachen)

Plastic design with HSS beams

Helen Bartsch (RWTH Aachen)

Plastic design with HSS frames

Prof. Leroy Gardner (Imperial College
London)

2 February 2021

Design of HSS - member stability & dynamic response

Design of HSS members for stability

Prof Luis Simdes da Silva (University of
Coimbra)

Dynamic response of HSS floor
beams

Dr Angi Chen (Arup, formerly SCI)

Online design tool for HSS beams

Dr Fengyan Gong (Hochtief Engineering IKS
Consult)

9 February 2021 Weight, cost and

carbon savings with HSS

Weight, carbon & cost savings with
HSS

Dr Michael Sansom (SCI)

Design of HSS Structures

Nancy Baddoo (SCI)

Question Time

Dr Jit Patel (International Metallurgy)
Dr Tobias Lehnert (Dillinger)
Prof. Leroy Gardner (Imperial College)

The webinars were free to attend.
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Attendance certificates were given to delegates on request.

Each delegate was given a digital copy of the new SCI Publication High Strength Steel
Design and Execution Guide (P432) (see Figure 3.1).

HIGH STRENGTH
STEEL DESIGN AND
EXECUTION GUIDE

FOREWORD
CONTENTS
SUMMARY

INTRODUCTION

Use of high strength steels in construction
Why use high strength steels?

Brief review of the development of HSS
Overview of applications

Scope of this guide

SPECIFICATION

Introduction

Hot rolled products of structural steels
Hollow sections

Hot rolled flat products for cold forming
Bars and rods

Products covered by ETAs

Availability of product forms

PROPERTIES

Mechanical properties
Physical properties

Effects of temperature
Fracture toughness
Through-thickness properties
Durability

SUSTAINABILITY

Life cycle assessment and environmental
product declarations.

Environmental impact of HSS

Friends Arena case study

Building sustainability assessment
methodologies

STRUCTURAL ANALYSIS AND
MEMBER DESIGN

Introduction

Ductility requirements

Structural analysis

Design of steel members to Eurocede 3

45

49
49
50
50
51

Design of composite members to Eurocode 4 58

Beams with large web openings
Fabricated hybrid girders
Special considerations for design with HSS

DESIGN OF JOINTS
Introduction

Joint classification
Bolted connections
Welded connections
Mechanical fasteners

63
65
66

73
73
4
TS
8
0

7 DESIGN AT ELEVATED TEMPERATURES 83

7.1 Structural fire resistance
72  Postfire strength properties
7.3 Fireresistant steels

8 FATIGUE RESISTANCE
81 Introduction

82  Designrules
83  High strength steels

83
a3
a3

85
85
85
88

84  Good fatigue design and fabrication practice 89

85  Methods for improving fatigue resistance
of welded joints

9 EXECUTION

91 Introduction

9.2 EN 1090 Execution of steel structures
and aluminium structures

93  Execution class

9.4  Themmal cutting

95  Hotforming

96  Fame straightening

9.7 Cold forming

98 Cold cutting

99  Machining

9.10 Erection and handling

10 WELDING

10.1  Introduction

10.2  Weldability

103 Welding coordination

10.4 Qualification of welding procedure
and welding personnel

89

93
a3

94
94
95
97
a7
98
8
9
99
101
101
101
104

104

105 Joint preparation and execution of welding 105

106 Mechanical properties of welds
10.7 Preheat and interpass temperature
10.8 Welding inspection

10.9 Postweld heat reatment

10.10 Welding of dissimilar materials

11  REFERENCES

APPENDIX A - PRODUCTION OF HSS
Al Introduction

A2 Production routes

A3 Availability

APPENDIX B - CONSTITUTIVE MODEL

OF HSS FOR FE ANALYSIS

B1  Material model for HSS with a sharply
defined yield point

B.2  Material models for HSS with a rounded
stress-strain curve

APPENDIX C - DESIGN EXAMPLES

105
107
108
108
109
111

119
119
120
127
131
131
133
137

Figure 3.1  SCI Publication High Strength Steel Design and Execution Guide (P432)

Figure 3.2 shows Dr Simon Schaffrath presenting at the first webinar, and Figure 3.3 shows Dr

Fengyan Gong presenting at the third webinar.
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Numerical parametric study
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Webinar Serles: Structural Design of High Strength Steels 25

STROBE: Stronger Steels in the Bullt Environment

Figure 3.2  Simon Schaffrath presenting at the second Webinar

D

C. Case Studies

Case 4: optimization — welded singly symmetrical
(with precamber

Optimization _ singly symmetric Profile
with and without precamber

without precamber

375 . ~#—with precamber

N $860/5355 $690/5155 - more benefits for S690
i \ with precamber

section weight [kg/m]

- weight reduction up to
~22% compared to the
case without precamber

460 690
steel Grade [N/mm?]

Webinar Series: Structural Design of High Strength Steels

STROBE: Stronger Steels in the Built Environment

17

Figure 3.3  Fengyan Gong presenting at the third Webinar

Between 250 and 350 people attended each webinar which shows there is a genuine
interest in the use of HSS. This was the largest consistent audience for any webinar

event split over a number of weeks that SCI have hosted.

Many guestions were received via the Q&A facility in Webex which the speakers either
answered verbally at the end of their presentations, answered by typing via the Q&A

facility, or emailed an answer afterwards.

At the final webinar, a panel of experts answered questions from the audience on a wide

range of issues — more than 40 questions were received.
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4  LEGACY OF THE WEBINARS

The webinar presentations and recordings can be accessed from a dedicated web page
on the SCI web site (https://steel-sci.com/strobe.html). Two design tools are also
available from this web page — one is an online design tool for HSS beams in accordance
with the Eurocodes, which covers the design of both HSS plate girders and also hybrid
plate girders where a lower strength steel is used for the webs. The other is a
downloadable floor vibrations analysis tool and can be used to calculate the critical
response factors for a floor system by performing an eigen value analysis using finite
element methods.

The detailed findings of the STROBE project will also be available from this web page at
the end of March.

In addition, two SCI case studies on the use of HSS, and the SCI publication High
Strength Steel Design and Execution Guide (P432) are also accessible from the web

page.

Stronger Steels in the Built Environment

Resources include:

* Webinars (pdfs and recordings)

* Case Studies

* Online design tool for HSS beams
» Floor vibration analysis tool

» SCI publication: High Strength Steel Design and Execution Guide (P432)
« STROBE reports (Coming at the end of March

Figure 4.1  STROBE web site, from where the webinars, design tools and STROBE
deliverables can be downloaded
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-

Webinars (pdfs and recordings)

v

-

-

v

-

Case Studies
Online design tool for HSS beams
Floor vibration analysis tool

SCI publication: High Strength
Steel Design and Execution Guide
(P432)

STROBE Reports

o
About Membership

19 January 2021 Introduction to the use of HSS in structures (Click to watch)

Presentations:

+ Introduction to the use of HSS in Structures. Presenter: Nancy Baddoo (SCI)
+ Products, Properties & Process Metallurgy. Presenter: Dr Jitendra Patel (International Metallurgy Ltd.)
» Higher strength steel plate for steel construction. Presenter: Dr. Tobias Lehnert (Dillinger)

26 January 2021: Design of HSS - plastic design (Click to watch)

Presentations:
« Material characteristics. Presenter: Simon Schaffrath (RWTH Aachen).
« Plastic design with HSS beams. Presenter: Helen Bartsch (RWTH Aachen)
« Plastic design of high strength frames. Presenter: Professor Leroy Gardner (Imperial College London)

2 February zoz1: Design of HSS - member stability and dynamic response (click to watch)

Presentations:
« Design of HSS members for stability. Presenter: Professor Luis Simdes da Silva (University of Coimbra)
« Dynamic response of HSS floor beams. Presenter: Dr Anqi Chen (Arup)
- Online design tool for HSS beams. Presenter: Dr Fengyan Gong, Hochtief Engineering IKS Consult

g February 2021: Weight, cost and carbon savings with HSS (click to watch)

Presentations:
+ Weight, carbon and cost savings with HSS. Presenter: Dr Michael Sansom (SCI)
+ Design of HSS. Presenter: Nancy Baddoo (SCI)

Figure 4.2

STROBE website: webinar recordings and presentations

v

Webinars (pdfs and recordings)

-

Case Studies

-

-

v

Online design tool for HSS beams
Floor vibration analysis tool

SCI publication: High Strength
Steel Design and Execution Guide
(P432)

STROBE Reports

U
About Membership

Zandhazen Railway Bridge, The Netherlands

Spanning 255 m. the Zandhazen railway bridge is the longest railway arch bridge in Europe. It carries
two railway tracks over the A1 motorway in Muiderberg, east of Amsterdam. and has a width of about
17 mand height of 55 m. The bridge was opened in August 2016,

Due to the need to minimise disruption to road and railway traffic. the most critical aspect of the design
was to ensure ease of transportation and installation. For this reason, steel grade S460 was chosen for
the main girders and arch sections to limit the bridge self-weight.

The total cost of the railway bridge, including the substructure, was about € 40 Million.
§ Read more about this case study.

Zandhazen Railway Bridge, The Netherlands

STIGA Sports Arena Eskilstuna, Sweden

STIGA Sports Arena complex is located in the Munktellstad district of Eskilstuna, about 110 km west of
Stockholm. and was opened in 2017. The arena complex is used for sporting events, concerts, large
conventions and fairs. The main arena comprises 3,700 seats for sporting events and approximately
5.000 seats for concerts. In total it has three individual sports halls.

i)

Steel is, by some margin. the most commonly used material to construct indoor arenas due to its
engineering, aesthetic. economic and environmental attributes. In the STIGA Sports arena, long span
steel roof trusses provide the large open plan areas required for unimpeded spectator viewing.

The selective use of high strength steels for the elements in the trusses that are not governed by
instabilities led to a significantly lighter structural solution than that using conventional strength steel.

Read More about this case study

STIGA Sports Arena Eskilstuna, Sweden

Figure 4.3

STROBE website: HSS case studies
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Online design tool for HSS beam-columns

» ;| fs and recordings) http://strobe.steel-sci.org

SCI - The Steel Construction Institute and HOCHTIEF Engineering

Figure 4.4 STROBE website: Online design tool
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