I=T" =y

Bolting Technology

“MP-TP:Foundations

First experience with Iargediame e bo1ts such as'M80/ M90 / M100
Mr. Colin Schroder ITH Boltlng Technology UK

Offshore Wind conference, Bristol UK, 10 May 2022

Foundation Ex 2022 | = — J =™ =y -

Explore innovation. Exchange ideas. Expand mlnds = - Bolting Tech nology

@ +49 291 99620




Worldwide leading system supplier

What ITH and IHF deliver:

— [ o

Bolting Technology

ITH Nut Runners ITH Torque Wrenches

IHF — Fastener System
Maintenance Free Bolting System

€
Engineering Fasteners Service
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Overview IHF Fasteners

IHF Round Nut

IHF Stud Bolt

-

IHF Stretch Bolt

Data Note Data Note ’—q EE Note

Thread size M20 to M100 (larger possible) Thread size M20 to M100y(larger possible) Thread size M20 to M72
Mechanical Quality class 10 Mechanical Quality class 10.9 Mechanical Quality class 10.9
properties properties properties

Surface coatings

* Galvanizing methods

* Hot-dip galvanizing

* Zink-lamella

* PTFE Flour polymer coatings
* and more

Surface coatings

* Galvanizing methods

* Hot-dip galvanizing
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* Galvanizing methods
** Hot-dip galvanizing

* PTFE Flour polymer coatings




DNV-GL approved - Direct change from HV Nuts to IHF Round Nuts

HV Configuration IHF Configuration Proven concept:

1. IHF production, fasteners and the IHF Stretch
System received European Technical Approval
(ETA-13/0243) by the German Institute for
Constructions DIBt (,,Deutsches Institut fr
Bautechnik).

stud or bolt

IHF Roundnut

2.  Two IHF field projects on onshore wind turbines
were certified to be ,,Maintenance Free” by
TOV and DNV GL.

3. Successful existing reference projects in the
North/Sea for ITH Bolting Concept for MP-TP
connection.

HV-Washer

Deutsches

Institut
4 DIBt
Bautechnik

*
** *t
* *
* *
i**

Several types of configurations possible

DNV-GL
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DIBt — AbZ (National Technical Approval) and ETA (European Technical Assessment )

Deutsches Deutsches

Institut Institut
fiir fiir D I Bt
Bautechnik Bautechnik

Approval body for construction products *
Zulassungsstelle filr Bauprodukte und Dauarten and types of construction *

*
L | Designatad
Bautechnisches Prifamt Bautechnisches Priifamt % sccordingro: *
Eine vom Bund und den Lindern An institution established by the Federal and Adicia 2 of Regula

tion (EU) No 305/2011

Aligémeine il B B oS P o
bauaufsichtliche e
Zulassung/ Caum: Gasehattazalehan: L
Allgemeine 2038021 188114482120 _
Bauartgenehmigung European Technical ETA-13/0243
Assessment of 13 June 2019

English translation prepared by DIBt - Original version in German language

General Part
Nummer: Geltungsdatfer Technical A t Body issuing th Deutsches Institut fur Bautechnik
X . — o n ssessment Body issuing the eutsches Institu r Bautechni
Z-14.4-800 vom: 22uidrz 2021 European Technical Assessment:
bis: 22, Wdrz 2026
Antragsteller: Trade name of the construction product IHF-Stretch-System
IHF-Gr_an Praduct family IHF Stretchbolt bolting assemblies
Sleinwiese 8 + to which the construction product belongs
58872 Meschede Jim=Fra
Manufacturer IHF-GmbH
SRt Steinwiese 8
3 59872 Meschede
P DEUTSCHLAND
& | dieses Bescheid “Manufacturing plant Werk 1
IHF Schraubsysteme Rt 7 > Werk 2
Plant 1
. Plant 2

9 pages including 5 annexes which form an integral part
of this assessment

EAD 331531-00-0602

This European Techni
issued In accordance with Reg
No 305/2011, on the basis.

Der chen genannte Regelungsgegenstand wird hiermit allgemein bauaufsichtlich
zugelassen/genehmigt.

Dieser Bescheid umfasst elf Saiten und zwel Anlagen.

Der Gegenstand ist erstmals am 14. Dezember 2017 allgemein bauaufsichtlich zugelassen worden.

Deutsches Institut fiir Bautechnik
KolonnenstraRe 30 B| 10829 Berlin | GERMANY | Phone: +493078730-0 | Fax: +493078730-320 | Email: dibt @dibt.de | www.dibt.de

DIBt | Kolonnenstrafe 30 B | D-10829 Berlin | Tel.: +493078730-0 | Fax: +49.3078730-320 | E-Mail: dibl@dibt.de | www.dibl.de 27378448 5.06.02-166013
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DIBt — AbZ (National Technical Approval) and ETA (European Technical Assessment )

Current situation AbZ and ETA:
Certification up to M80

For the future:
Extension to M100

Excerpt ETA — Annex A

AA1.2  Suitability for preloading
The minimum clamping length ratio is 1 : 3 or 1: 2.5 if the increased preload force according to
Table 1, column 3 shall be applied and the designer has informed the executer in written form
about this (e.g. on the shop drawing).

Table A.1  Preload force to be applied to achieve the design preload force
1 2 3 <
Nierinal Preload force to be applied Design nominal
3 preload force Focq
size Normal preload force [kN] | Increased preload force [kN] [kN]
__M 27 410 B 420 320
M/30 500 520 390
| M 36 730 750 570
M 39 870 900 680
M 42 1000 1030 790
M 45 1170 1200 910
M4s 1320 1360 1030
M 56 1810 1870 1420
M 64 2390 2470 1880
M72 3080 3190 2420
M 80 3880 4010 3040
\4
M90
M100
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Bolting from above

Turn-on device

i

il

-~

ITH Lifting Device for BTCs

B o |TH Bolt Tensioning Cylinder

@ Torque wrench for torque-
controlled nut tightening
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Project M72,1,/d =5,1

—— Desired value: Assembly preload F,
70 % = 2.180 kN

Average value Fy,,

2500 \/ v
2300
2100
3
:2 Lee Basic information.
S Joint type: Through-bolt joint (TBJ)
o Bolt type: IHF Stud Bolt with ITH Roundnuts
S 1700 Bolt size: M72x610 (n=120)
> Clamp length |,: 370 mm
o]
E
o 1500 Result: .~/
p Fom = 3.041 kN
Fum =2.393 kN (9,8 % over Fy pesired)
1300 Fumin =2.204kN - .~
Farmax = 2.573 kN
a, =117
1100 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\i\\i\\\\\\\\\\\
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101 106 111 116

Bolt #
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Project M80, |, /d = 4,8

— Fypn=2.800 kN

=== Fypu = 3.160 kN

Assembly preload F,

Average value Fy,,

3.500
3.000 i rrrrrrrrrr
2.500
E 2.000
e Basic information:
g Joint type: Through-bolt joint (TBJ)
2 1500 Bolt type: IHF Stud Bolt with ITH Roundnuts
= Bolt size: M80
£ Clamp length I,: 384 mm
L N . A 7 A AN A R
1.000 Result:
Foy = 3.881KkN
Fum =3.052 kN (9,0 % over Fy pesired)
500 FM mln = 2.889 kN """"""""""""
Fatmax = 3:214 kN
O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150
#Bolt
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Project Conclusion

M72 - Confirmed by projects M80 - Confirmed by projects M90 — Assumption by experience
3500 - 4500 - 5500 -
4000 L8 g
3000 -
4500 -
3500
2500 4 __ 4000 "
— — 3000 —_
é é é 3500 -
© © ©
8297 S 2500 S 3000 -
o g Q
o (o, o
> > >
S 'S 2000 = 2500
g 1500 - ;E) g
ﬁ l/d =5,1 ﬁ ﬁ 2000 l/d =45
Fyy =3.040 kN Ll Fon 23.830 kN : Fyy =4.940 kN
1000 + Fry =647 kN Fay =778kN 1500 - Fry = 1.028 kN
RV =21,28% 1000 RV =20,31% ! RV =20,8%
Fum = 2.393 kN Fum = 3.052 kN 1000 - Fum =3.912 kN
500 - Fy min=2.180 kN Fin =2.800 kN ! F i =3.450 kN
Fy o= 2.460 kN >00 Fyma = 3.160 kN 500 4 By = 3810 kN
O 0 L} L} n a O L] L} n a
0 0 0
Bolting process Bolting process Bolting process
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Find more ITH bolting solut-lo‘lr-g\s and application examples on our websites:

www.ITH.com www.maintenance-free-bolting.com






