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EN 1992-4 DESIGN OF FASTENINGS FOR USE IN CONCRETE

ILNAS-EN 1992-4:2018

Eurocode 2 - Design of concrete structures - Part 4: Design of
fastenings for use in concrete

Eurocode 2 - Calcul des structures en béton - Partie 4 : Conception
et calcul des éléments de fixation pour béton

Eurocode 2 - Bemessung und Konstruktion von Stahlbeton-und
Spannbetontragwerken - Teil 4: Bemessung der Verankerung von
Befestigungen in Beton

07/2018

A specification shall typically include (EN 1992-4:2018; 4.5)
manufacturer, type and geometry of the

fasteners. Fastenings shall no be changed
unless verified and approved by the
responsible designer.

Always assume that the concrete is cracked (EN 1992-4:2018; 4.7)
over its service life unless you can prove the

opposite.

The linear strain distribution is valid if the (EN 1992-4:2018; 6.2.1)

fixture is sufficiently rigid, the baseplate
remains elastic under design actions and its
deformation remains negligible.
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STARTING POINT OF DESIGN

Given

« Concrete C20/25, cracked, thickness 500 mm
« | profile, 1 200

» Centre of profile 200 mm from concrete edge
* Vx: 10 kN, Vy: 10 kN, N: 10 kN, Mx: -10 kNm

My choices
« Baseplate 12 mm, 220 x 220 mm
* 4 chemical anchors Hilti HIT-HY 200 + HAS-U 5.8 M10x170,

embedment depth 100 mm
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STARTING POINT OF DESIGN

Cracked concrete

C20/26

: )
< Q
ANCHOR * A .
% Family
HIT-HY 200 +
s =1 >
2 Type
HIT-HY 200 + HAS-U 5.8 -
Size
M10 -
u
23
View ETA approval
Insert item #

2223709 HAS-U 5.8 M10x170

Mortar item #
2022696 HIT-HY 200-A

Embedment depth h_sf

100 mm

CONCRETEREINFORCEMENT % A
Concrete Edge
Wide ~ | | None -

[ Fenferssmen e convel erscking

present
SUPPLEMENTARY
* A
REINFORCEMENT
Select reinforcement to prevent (i ]

concrete breakout

No supplementary reinforcement

z
Y
-
X
<
N°  Name Type Loads Forces [kN]
4 || Vx Vy N
Design 10 10 10

@® 1 | Combination1 + | | & —|
Sustained 0

E1 Marketing  # VALKOM

Moments [kNm]
Mx My
10 ]
o ]

Mz

Utilisation

o

274%

1. AncHoOR ~
Y Calculate all

es—mmedls  HST3 *

e mls  HST2 w

P HITHY200 <
HIT-Z 100 Years

— HITHY 200+
HAS-U

HIT-HY 200 +
= *

HIT-HY 200 +
a— ., *

HIT-HY 200 +

- HAS-D ¥

Hew

HIT-HY 200 +
2 HAS-U 100 e

Years
New

HIT-HY 200 +

S . AM 100 Years ¢

New

- HIT-HY200R |

Type
HIT-HY 200 + HAS-U 5.8 =
Size
m10 -
View ETA approval
Insert item #

2223708 HAS-U 5.8 M10x170
Mortar itsm #

2022596 HIT-HY 200-A
Embedment depth h_ef

100 mm *

¥+ Design loads

Sustained loads

286% 286%

Generate report =9

<t Anctor LoaDs ~

Anchor N (kN) Vac(kN)  Vy (kN)

1 3100 | 25 25
2 a0 | 25 25
3 1,840 25 25
4 1,848 25 25
[I} anctor DEsiaN ~
Tension
Tt st 167%@
ic Concrete 2130/°
breakout o
B oo 274%®
g' Splitting 0%
~
Shear
A 31%
&+ Concrete edge o
B0 breakout 63%
Pryout 21%
~
Combinaticn
T 286%2
v
@ NOTIFICATIONS A

@ Wantto know how much anchor
and mortar you need to order?

Send the design to quantity
calculator

A _ The anchor caloulation is
based on a rigid baseplate
assumption.

Smart Baseplate Selsctor: Your
current desion do
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PARAMETERS AFFECTING THE DESIGN RESISTANCE

Resistance to possible failure modes

fixture

Resistance to Tension Shear
) @
® E: £ 5 ® 5 0
= ° w : £ = C w Q
@ c = — — @ S o -
] S o o [
& 38 & & 7 3% & +
ot oot oot on J= an yioi]
parameter ma |l | mm || gy | el | BEDN | o
-+~
h.:: Effective anchorage depth 0 + + 0 + -
s;: Spacing perpendicular to the 0 " 0 + 0 0 + a)
edge
s.: Spacing parallel to + b)
the edge <)
n: Edge distance +
n: Number of anchors
d: Element size/diameter
Anchor material (strength class
of steel)
(I, w) Length and width of the d)

h: Thickness of base material

f.c. Concrete compressive

strength

IS
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changing the parameter has no
effect on the resistance

by increasing the parameter the
resistance also increases

depending on the anchor type

Main parameter

for bonded anchors: +
with and without lever arm

in case of tension forces due to
bending, modifying the length
and/or width of the fixture affects
the lever arm and therefore the
tension load acting on the
anchors (the resistance is not
affected)

only anchors closest to the edge
are considered according ETAG
Annex C and EOTA Technical
Report TR 029



OK, WHAT ABOUT STEEL FAILURE"

E1 Marketing  # VALKOM

m PROFIS ENGINEERING Eng. Aca. Optim. Start (Engineering Academy) - Sweden, European design (EN, ETAG), EN1992-4 Chemical, ETA 110403 ¢ B
" BASE MATERIAL *x A~
a0 2% Hla e e 1. AncHoOR A Generate report =9
Cracked concrete -
= : T s oW
G - <t Anctor LoaDs ~
v o e | HST3 #
: Anchor  N(kN)  Vi(kN)  Vy(kN)
& Q )
ANCHOR * A H e m—ps | HST2 * 1 3100 | 25 25
. o 2 2100 | 25 25
4 v — HITHY 200+
- HIT-HY 200 = > HIT-Z 100 Years 3 1,849 25 25
HASU
[} g . 4 1,849 25 25
- HITHY 200+,
Ty HAS-U
E [32 Anctor pesien ~
t
- + HAS-U 5. - HIT-HY 200 +
HIT-HY 200 + HAS-U 5.8 - " %
Tension
Size
HIT-HY 200 +
M10 - . s 4 : Steel 167% 9
I
HIT-HY 200 + .
View ETA approval +  Concrete
B D % ¥ oonout 213%9@
Insert item # ey
2223709 HAS-U 5.8 M10x170 HIT-HY 200 + I' Bond 2749%,9
HAS-U 100
Vo o —_—— U
2022608 HIT-HY 200-A New | LR 0%
Embedment depth h_ef HIT-HY 200+
" S . AM 100 Years ¢ ~
100 mm - New
HIT-HY 200-R Sh
CONCRETEREINFORCEMENT % A - T |7 i
Type
Concrete Edge B “i" Steel 31%
HIT-HY 200 + HAS-U 5.8 -
Wide ~ | None - e Conorotoes
&« Concrete sdge 5
Size 63%
0 Reinforcement te contrel cracking BN breakout
present m10 -
Pryout 21%
SUPPLEMENTARY
View ETA ]
REINFORCEMENT * A e IR approvs ~
Select reinforcement to prevent o (= 2w
conerete breakout 2223709 HAS-U 5.8 M10x170 Combinaticn
. n R . Mortar itsm ¥
o supplementary reinforcement  ~
2022606 HIT-HY 200-A E Steel 286% @
Embedment depth h_ef
m v
z 100 mm =
Y I Desgnioads @ NOTIFICATIONS ~
Sustained loads
@ Wantto know how much anchor
x and mortar you need to order?
< 4 Send the design to quantity
calculator
N° Name Type Loads Forces [kN] Moments [kNm] Utilisation v
4+ || & . vy ~ e My o = ® T A _ The anchor caloulation is
based on a rigid baseplate
assumption.
Design 10 10 10 10 ] 0
@ 1 | Combination 1 4 | 274% 285% 286%
Sustained 0 o o Smart Baseplate Sslector: Your
current desian do
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LET US START BY TAKING CARE OF STEEL FAILURE BY

» Changing the steel grade to 8.8
+ Changing the diameter to M12
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OK, WHAT ABOUT BOND FAILURE?

m PROFIS ENGINEERING Eng. Aca. Optim. Start (Engineering Academy) - Sweden, European design (EM, ETAG), EN1982-4 Chemical, ETA 11/0493 * ’ E
A PROFLE oA
a9 0 |22 Q| ® o 1. ANCHOR ~
Use profile -
* Change to 2D Calculate all .
T e R v B B =
g “| | +f AncrorLoADs S
& Height Width es—mefle.  HST3 *
: . Anchor  N(kN)  Vx(kN)  Vy(kN)
- 200 mm = | 90mm :
g o m HST2 * 1 32583 25 25
Flange thickness Thickness
7 2 32583 25 25
5 11,3 mm | 113mm 2 =3 HIT-HY200 -,
HIT-Z 100 Years 3 0.774 25 25
[ ] 1200
| 4 0774 25 25
— HITHY 200+
HAS-U
1 ECCENTRICITY A [} ancHor pesien ~
HIT-HY 200 +
X-direction Y-direction - — A L4
Tension
0mm * | omm 2
. - E HIT-HY 200 + . 5
w | e Rotation HISN Steel 73%
=
o : S - | HTHY200 - i, Concrete 91490
== HasD * breakaut o
New
HIT-HY 200 ~ ¥+ [x)
Bond 9
HAS-U 100 I en 222 /n
B *
Years
New E' Spltting 0%
HIT-HY 200 =
S AMADDYears ¥y ~
New
Steel 14%
HIT-HY 200 + HAS-U 8.3
Concrete edge N
= breakaut 61%
M1z
Pryout 17%
~
Insert item #
2237085 HAS-U 2.8 M12x160 Combination
Mortar item #
2022696 HIT-HY 200-A = Concrete 236%@
Embedment depth h_of
= v
z 100 mm =
- ¥ Ussign leads @ NOTIFICATIONS ~
% Sustained loads
@ Want to know how much anchor
x and mortar you need to order?
< >
Send the design to quantity
calculator
N°  Name Type Loads Forces [kN] Moments [kNm] Utilisation v
A - The anchor calculation is
v v N M: M M. T s c Total [ ]
| * Y - Y “ ° based on a rigid baseplate
B assumption.
Design 10 10 10 -10 0 [}
@ 1 | Combination 1 4 | ek 222% 61% 236% 236%
Sustained 0 0 0 @ Smart Basepiate Selector: Your
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LET US TAKE CARE OF BOND FAILURE BY

IS

« Changing the embedment depth to 240 mm
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OK, WHAT ABOUT CONCRETE BREAKOUT?

m PROFIS ENGINEERING Eng. Aca. Optim. Start (Enginesring Academy) - Sweden, Eurapean design (EN, ETAG), EN1992-4 Chemical, ETA 110493 Tf E / H
PROFILE oA
#® a2 2% TTa e e 1. ANCHOR ~ Generate report —%
Use profile -
* Change to 2D Calculate all 5 [
T e > R Y b B =
= +{ AncHoR LoADS ~
Height Width e HST3 W
> = Anchor  N(kN)  Vx(kN)  Vy(kN)
- 200 mm = | 60mm * a
N# ' N * 1 39583 25 25
Flange thickness ~ Thickness
A 2 32583 | 25 25
% 11,3 mm = | 11.3mm 2 HIT-HY 200+
== HIT-Z 100 Years 3 0772 25 25
[ ] 1200
- 4 0774 25 25
— HITHY 200+
HAS-U
H ECCENTRICITY oA [E} ancror DesiGN ~
HIT-HY 200 =
X-direction Y.direction — an *
+ ‘ Tension
0mm 0mm
- HIT-HY 200 = ¥
. 23 o
w | e Rotation == HISN T 73%
e B + S [ e HIT-HY 200 =
270 u (] %+ Concrete [
- & x 9
BB neso * & breakout 110%
New
HIT-HY 200 + ¥
Bond 9
—-— HASUT0D B o 6%
Years
New £ sping 103%9
HIT-HY 200 -
S AM 100 Years ~
New
—-— HTHY200R o, |+ Shear
Type
b LA 14%
HIT-HY 200 + HAS-U 8.8 -
s« Conorete edge 5
i B0 breakout 58%
Mi2 - _
.
§o Prouw 10%
View ETA approval
-~
Insert item #
2223883 HAS-U 8.8 M12:300 Combination
Mortar item #
£ concrers 139%9
v
F4
LY @ NOTIFICATIONS ~
ustained loads
@ Want to know how much anchor
x and mortar you need to order?
< >
Send the design to quantity
calculator
N°  Name Type Loads Forces [kN] Moments [kNm] Utilisation v
Vv: Wi N M M M. T s c Total ° You can attempt to find &
G| x g * d 8 ° solution by adjusting the
) connection geometry
Design i 10 10 -10 0 0
@ 1 | Combination 1 4 | | R 110% 58% 139% 139% Find solution
Sustained 0 [} 0
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LET US TAKE CARE OF CONCRETE BREAKOUT BY

- Enlarging the baseplate to 250 x 250 mm
+ Putting the anchors to 200 x 200 mm
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OK, WHAT ABOUT COMB. CONCRETE FAILURE?

m PROFIS ENGINEERING Eng. Aca. Optim. Start (Engineering Academy) - Sweden, European design (EN, ETAG), EN1992-4 Chemical, ETA 11/0493 ﬂ' E f H
A FROFLE A
a8 | 5% 2l a ® e 1, ANGHOR ~ Generate report =%
Use profile -
* Change to 2D Calculate all
T e > v O
- <f ANCHOR LOADS ~
Height Width esemle. | HST3 *
) } Anchor N (kN) Vx (kN) Vy (kN)
- mm = | s0mm -
g e s | HST? * 1 28187 | 25 25
Flange thickness Thickness
; I: + 2 26,187 25 25
i 11.3mm 11.3mm e HIT-HY 200 =
. HITZ 100 Years ¥ 3 0 25 25
. 1200
| . 4 0 25 25
— HITHY 200+
HAS-U
1 ECCENTRICITY ' A [I} Anctor DEsiGN ~
HIT-HY 200 +
X-direction Y-direction — i
Tension
Omm | omm *
- - HIT-HY 200 = 5
e — * T o,
w | e Rotation HISN im St 59%
- B = = - HIT-HY 200 =
270 =t
| . - Eg I+ HASD * i Concrete breakout  86%
New
HIT-HY 200 - Fr
Bond 9
HAS-U 100 B eon 86%
a— |, *
cars
New £ st 87%
HIT-HY 200 +
. AM100 Yeas - A
New
| —-— HIT-HY 200-R - Shear
Type
g % st 14%
HIT-HY 200 + HAS-U 8.3 -
&+ Concrete edge 5
s B0 breakout 66%
M2 - _
@
F= Pryout 10%
View ETA approval
~
Insert item #
2223883 HAS-U 2.8 112x300 Combination
Mortar item #
2022898 HIT-HY 200-A : Caoncrete 127%9
Embedment depth h_ef
. v
z 240 mm =
-Y ¥ Ussignfoads © NOTIFICATIONS A
Sustained loads
@ Want to know haw much anchor
X and martar you need to order?
<
4 Send the design to quantity
calculator
N°  Name Type Loads Forces [kN] Moments [kNm] Utilisation v
v Wy N M M M. T 5 c Total o “You can attempt to find 2
| * Y * d - © solution by adjusting the
connection geometry.
10 10 10 -10 0 0
@ 1 | Combination 1 4 | W | ek 87% 86% 1271% 127% [
0 0 0

Design Your Baseplate With PROFIS Engineering & CBFEM | May 2021




LET US TAKE CARE OF COMB. CONCRETE FAILURE BY

+ Enlarging the baseplate (in y direction) to 600 mm to get longer
inner lever arm leading to smaller loads in anchors
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OK, WHAT ABOUT CONCRETE BREAKOUT?

m PROFIS ENGINEERING Eng. Aca. Optim. Start (Engineering Academy) - Sweden, Eurapean design (EN, ETAG), EN1992-4 Chemical, ETA 110493 & 14 H
P BASE MATERIAL * A
a e | s la e || e 1. AncHOR A Generate report =
Cracked concrete -
A = : T e B OB o=
G e focube - +f AnCHORLOADS A
v 5 = el HST3 #
20 Nfmm? . 25 Njmm? . Vy (kN)
& .
ANCHOR * A e m—ls  HST2 * 25
. 25
%
i Famly - THO0.
= HIT-HY 200 + ) HIT-Z 100 Years 25
[ ] HAS-U
g - 4 5828 25 25
— HITHY 200+
Type HAS-U
H [1} anckor DEsIGN -~
HIT-HY 200 + HAS-U 8.3 - — HIT-HY 200 =
m— *
A Tension
Size
HIT-HY 200 +
- . tecl o
M12 = . *® Steel 9
u
HIT-HY 200 +
View ETA I
lew ETA approva S esD % Concrete breakot  57%
Insert tem # HNew
2223883 HAS-U £.8 M12x300 HIT-HY 200 « !' Bend 48%
HAS-U 100
Mortar item # == *
2022598 HIT-HY 200-A Mew sf Splting 55%
Embedment depth h_ef HIT-HY 200 +
T . AN 100 Years % A
240 mm 2 Mew
CONCRETE REINFORCEMENT % A ATHY2008 4 - Shear
- Type & Concrete sdge
Concrete Edge BN oo o 66%
HIT-HY 200 + HAS-U 8.8 -
Wide ~ | | None -
) v
Size
[ Renfersement to cantrolcracking
present M12 - Combination
SUPPLEMENTARY § !
9,
REINFORCEMENT * o~ E AR Canerste 96%
I rt it #
Select reinforcement to prevent [ ] reenem ~
concrete breakout 2223883 HAS-U 8.8 M12x300
Mortar item #
No supplementary reinforcement =
2022696 HIT-HY 200-A ) CEREs -
Embedment depth h_ef
. @ Want to know how much anchor
. 240 mm 2 and mortar you need to order?
¥ V¥ Desgnieacs Send the design to quantity
- calculator
& Sustained loads
@ You can improve your design by
< X N optimising the layeut of your
anchrs.
N°  Name Type Loads Forces [kN] Moments [kNm] Utilisation v Optimise.
4 || Vx vy N Mx My Mz T s c Total
@ You can improve your design by
10 10 10 -10 o o optimising the baseplate
@ 1 | Combination 1 o " 57% 66% 96% 96% geometry.
[ 0 0
Optimise
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LET US BECAUSE OF LOW UTILIZATION IN STEEL FAILURE

+ Changing to 2 anchors only

+ Adjust baseplate to 400 x 120 mm

» Adjust anchors to 350 mm
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WE HAVE A SOLUTION!

m PROFIS ENGINEERING

A
*

o &

]
i

ANCHOR * A
Family
= HIT-HY 200 = >
HAS-U
Type
HIT-HY 200 + HAS-U 8.8 -
Size
Mi2 -
View ETA approval
Insert item #
2223883 HAS-U 6.6 M12x300
Mortar item #
2022696 HIT-HY 200-A
Embedment depth h_sf
240 mm =
LAYOUT oA
s s e
. .e
. .o M
v
Rotation
+
S ]
INSTALLATION woA
[ Fill holes

Eng. Aca. Optim. Start (Engineering Academy) - Sweden, Eurcpean design (EN, ETAG), EN1992-4 Chemical, ETA 11,0493

ae

52%

®

Q

@

(o]

# B

X
Name Type Loads
4
Combination 1 e

Forces [kN]
Vx vy
10 10

Moments [kNm]

Mx

-10

Mz

1. ancror A
Y Calculate all

ees—smufle | HST3 * .

e HST2 *

- HTHY200+

HIT-Z 100 Years

- HIT-HY 200 + *
HAS-U

— HIT-HY 200 +
AM
HIT-HY 200 +
BB — o *

HIT-HY 200 +

S HasD %

New
HIT-HY 200 +

oy HAS-U 100 %

Years
New

HIT-HY 200 +

. AMA00Yeas fr

New

= HIT-HY200-R |~
Type

HIT-HY 200 + HAS-U 8.3 -
Size
M2 -
View ETA approval
Insert item #

2223883 HAS-U 8.8 M12x300
Mortar item #

2022696 HIT-HY 200-A
Embedment depth h_ef

240 mm

¥+ Ussign loacs
—

Sustained loads

[ Total

69% 74%

Generate report =3

] L]

+f ANCHOR LOADS ~

Anchor N (kN) Vi (kN)  Vy (kN)

1 32,967 5 5
2 o 5 5
[I} ancHor pesian A
Tension

Steel 74%

§ Concretebreakot  58%

£ Bona 65%
g' Spliting 49%
~

Shear
&« Conerete edge o
breakout 3%
v
Combination
£ concrets 69%
v
@ NOTIFICATIONS ~

@ Want io know how much anchor
and mortar you need to order?

Send the design to quantity
calculator

You can improve your design by
optimising the layout of your
anchors.

Optimise

@ You can improve your design by
optimising the bassplate
geometry.

Optimise

@ 7 - The anchor caleulation is
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OK, BUT IS THE BASEPLATE SUFFICIENTLY RIGID?

m PROFIS ENGINEERING Eng. Aca. Optim. Start (Engineering Academy) - Sweden, European design (EN, ETAG), EN1992-4 Chemical, ETA 11/0493 *

“® ANCHOR * A
a 529% aq ® ro Tq ANCHOR s Generate report =3
Family -
= HIT-HY 200 = > Y Calculate all "] gl
HAS-U
& = +f ANCHOR LOADS ~
= Type ees—smufle | HST3 *
Anchor N (kN)  Vx(kN)  Vy(kN)
HIT-HY 200 + HAS-U 82 -
&
- D | HST2 Hr 1 32,967 5 5
ize
H 2 0 5 5
i (2 M = HTHY200-
AlT-2100 Years [T} ancron pesiaN A
] View ETA approval
HIT-HY 200 +
—
Insert ftem # L4 HAS-U i Tension
H 2223883 HAS-U 8.8 M12x300 -
b N Steel 9
Mortar item # = M * = 74%
2022698 HIT-HY 200-A e
~ q
Embedment depth h_sf — ::; :\r 200+ * i Concrete breakout ~ 58%
i1 z .
240 mm
- = HIT-HY 200 + !' Bond 65%
= e e
oA Hew
i 49%
HIT-HY 200 Selitting o
U R -4 HAS-U 100
. .o —
. ..t == Veme % e
New
v HIT-HY 200 Shear
Rotation = ANM 100 Years  #r o ot o
lew &« Conerete edge o
2 = a breakout 31%
- HIT-HY 200-R -
- - o
-
INSTALLATION oA Type
[ Fill holes HIT-HY 200 + HAS-U 8.8 - Combination
Size
£ concrets 69%
M2 -
-
View ETA approval
Insert item # @ NOTIFICATIONS ~
2223883 HAS-U 8.8 M12x300
Mortar item # @ "Want o know how much anchor
2022888 HIT-HY 200-A and mortar you need to order?
Embedment depth h_ef Send the "‘I?S'Ef:‘“’ quantity
calculator
z 240 mm =
Y 33 Tesign leacs You can improve your design by
optimising the layout of your
Sustained loads anchors.
Optimise
< x >
o = . Forces [kN] Moments [kNrm] o @ You can improve your design by
ame wpe ones ores ome il aptimising the bassplate
geometry.
4 || Vx vy N M My Mz T s G Total
Optimise
10 10 10 -10 0 0
@® 1 | Combination 1 4 | | 74% 31% 69% 74%
° v 0 ‘ F - The anchor calculation is
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OK, BUT IS THE BASEPLATE SUFFICIENTLY RIGID?

The linear strain distribution is valid if the fixture is sufficiently
rigid, the baseplate remains elastic under design actions and
its deformation remains negligible.

ACCORDING TO LINEAR LOAD DISTRIBUTION
THE TENSION LOAD IN ANCHOR 1 IS: 32,967 kN
=> 33,0 kN
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AGENDA

» Design of Fasteners For Use In Concrete According to EN 1992-4
» Design Your Baseplate With PROFIS Engineering — Assuming a Rigid Baseplate
« Design Your Baseplate With PROFIS Engineering — Using CBFEM

 Questions & Answers
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EQUIVALENT RIGID BASEPLATE CALC. USE THE REAL

STIFFNESS IN THE ANCHOR, HIT-HY 200 + HAS-U 8.8 M12 =>

33,6 KN

COMPONENT-BASED FINITE ELEMENT METHOD (CBFEM) BASEPLATE DESIGN x

Anchor design codes are solely applicable for the calculation of anchor group resistance under the assumption of a rigid bassplate. PROFIS
Engineering's “CBFEM calculation” function gives the basis to assess whether the baseplate, as specified by you, can be considered close to
rigid as per Eurccode / AISC design.

Click for more details

a7
Plastic strai
i ® o

Conerste stresses

Equivalent rigid baseplate (CBFEM) Component-based Finite Element Method (CBFEM)
baseplate
Anchor tension forces
Anchor 1 100,2 kN (198%)
Anchor 2 0 kN (-%)
Baseplate plastic strain - 465%
(max)
Baseplate deformation 04 mm & mm
(max)

By clicking “Confirm” you cenfirm that you have specified the baseplate {thickness of 12 mm) and acknowledge that you have been informed
about the implications of using the Component-based Finite Element Method (CBFEM) calculation functionality. Please click “Cancel” if you do
not want to proceed further with this assessment, or in case your specified baseplate cannot be considered close to rigid.

=% w1  Design Your Baseplate With PROFIS Engineering & CBFEM | May 2021

/ 22



EQUIVALENT RIGID BASEPLATE CALC. USE THE REAL
STIFFNESS IN THE ANCHOR, HVZ M12 X 95 => 33,8 KN

COMPONENT-BASED FINITE ELEMENT METHOD (CBFEM) BASEPLATE DESIGN x

Anchor design codes are sclely applicable for the calculation of anchor group resistance under the assumption of a rigid baseplate. PROFIS
Engineering's “CBFEM calculation™ function gives the basis to assess whether the baseplate, as specified by you, can be considered close to
rigid as per Eurocode / AISC design.

Click for more details

8
mm

@ Plastic strain Concrete stresses

>

Equivalent rigid baseplate (CBFEM) Comp hased Finite El Method (CEFEM)
baseplate
Anchor tension forces
Anchar 1 101,2 kN (189%)
Anchor 2 0 kN (-%)
Baseplate plastic strai
seplate plastic stram Mene 4.28%
(max)
Baseplate def i
sEp ermation 0.3 mm 74 mm
(max)

By clicking “Confirm” you confirm that you have specified the baseplate (thickness of 12 mm) and acknowledge that you have been informed
about the implications of using the Compoenent-based Finite Element Method (CBFEM) calculation functionality. Please click “Cancel” if you do
not want to proceed further with this assessment, or in case your specified baseplate cannot be considered close to rigid.

Cancel Confirm
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EQUIVALENT RIGID BASEPLATE CALC. USE THE REAL
STIFFNESS IN THE ANCHOR, HST3 M12 X 115 => 33,1 KN

COMPONENT-BASED FINITE ELEMENT METHOD (CBFEM) BASEPLATE DESIGN b

Anchor design codes are sclely applicable for the calculation of anchor group resistance under the assumption of a rigid baseplate. PROFIS
Engineering’s “CBFEM calculation” function gives the basis to assess whether the baseplate, as specified by you, can be considered close to
rigid as per Eurocode / AISC design.

Click for more details

:“1”_-:" @ Plastic strain Concrete stresses

Equivalent rigid baseplate (CBFEM) Component-based Finite Element Method (CBFEM)
baseplate
Anchor tension forces
Anchor 1 92,9 kN {181%)
Anchor 2 0 kN (-%)
Ba: late plastic strai
sepl plastic strain = 505%
(max)
Baseplate def 1
sep ormation 0,5 mm 10.8 mm
(max)

By clicking “Confirm” you confirm that you have specified the baseplate (thickness of 12 mm) and acknowledge that you have been informed
about the implications of using the Compenent-based Finite Element Method (CBFEM) calculation functionality. Please click “Cancel” if you do
not want to proceed further with this assessment, or in case your specified baseplate cannot be considered close to rigid.
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CBFEM — REAL LOAD AND DEFORMATIONS!

COMPONENT-BASED FINITE ELEMENT METHOD (CBFEM) BASEPLATE DESIGN xX ° CheCkIng regldlty by Comparlng tenSIOn |Oad
. . . . (y .
Ancher design codes are solely applicable for the calculation of anchor group resistance under the assumption of a rigid baseplate. PROFIS I n C B F E M to Eq u Iva I e nt rlg Id b < 1 O Y IS the
Engi 's “CBFEM calculation” funct ives the b EE ss whether the b late, as specified by you, by idered close t T . g . .

ri;i?jll'laE:gzrgESurDEOde ..I. CAEIIS(I:J :eI::"IgnVUI'IC on give: asis 10 asse! whether the baseplate, as speciir 'y you, can De considered close 1o H I Itl d efl n ItIO n Of CI Ose to rI g I d .

Click for more details

I 8.7 @ Plastic strain Concrete stresses
mm

v f
-

» Checking baseplate deformation. What is a
negligible deformation?

« Checking stress and plastic strain in
baseplate.

» Checking stress and plastic strain in profile.

» Checking stress in welds.

Equivalent rigid baseplate (CBFEM) Component-based Finite Element Method (CEFEM)

Anchor tension forces

- Sar « Checking compression in concrete.

(max) None

Baseplate deformation 0.4 mm .
| * Checking th h
(max) eckKin € ancnors.
By clicking “Confirm” you confirm that you have specified the baseplate (thickness of 12 mm) and acknowlc™wathg ive been informed

about the implications of using the Component-based Finite Element Method (CBFEM) calculation functionality. Please click “Cancel” if you do
not want to proceed further with this assessment, or in case your specified baseplate cannot be considered close to rigid.

Gancel m
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HOW TO MAKE THE FIXINGPOINT SUFFICIENTLY RIGID?

* Increase baseplate thickness
« Add stiffeners
Relocate anchors closer to profile
Reduce baseplate overhang size
Change anchors
Increase profile size
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1. INCREASE BASEPLATE THICKNESS TO 20 MM

COMPONENT-BASED FINITE ELEMENT METHOD (CBFEM) BASEPLATE DESIGN x

Anchor design codes are solely applicable for the calculation of anchor group resistance under the assumption of a rigid bassplate. PROFIS
Enginzering’s “CBFEM calculation™ function gives the basis to assess whether the baseplate, as specified by you, can be considered close to
rigid as per Eurocode / AISC design.

Click for more details

Concrete stresses

0.7 @ Plastic strain
mm

»>

Equivalent rigid baseplate (CEFEM) Compoenent-based Finite Element Method (CBFEM)
baseplate
Anchor tension forces
Anchor 1 33,8 kN 35,6 kM {5%)
Anchor 2 0 kN 0 ki (-%)
Baseplate plastic strain Nene 002%
(max)
Baseplate deformation 0.3 mm 0.6 mm
(max)
Close
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. INCREASE BASEPLATE THICKNESS TO 15 MM AND ADD

STIFFENERS

COMPONENT-BASED FINITE ELEMENT METHOD (CBFEM) BASEPLATE DESIGN x

Ancheor design codes are sclely applicable for the calculation of anchor group resistance under the assumption of a rigid baseplate. PROFIS
Enginesring’s “CBFEM calculation” function gives the basis to assess whether the baseplats, as specified by you, can be considered close to
rigid as per Eurocode / AISC design.

Click for more details

0.7 @ Plastic strain Concrete stresses
mm

Equivalent rigid baseplate (CBFEM) Component-based Finite Element Method (CBFEM)
haseplate
Anchor tension forces
Anchor 1 33,7 kN 35,1 kN (4%)
Anchor 2 0 kN 0 kM (-%a)
Baseplate plastic strain None 0.02%
(max)
B late def ti
aseplate deformation 0.3 mm 05 mm

(max)
By clicking “Confirm” you confirm that you have specified the baseplate (thickness of 15 mm) and acknowledge that you have been informed

about the implications of using the Component-based Finite Element Method (CBFEM) calculation functionality. Please click “Cancel” if you do
not want to proceed further with this assessment, or in case your specified baseplate cannct be considered close to rigid.
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3. INCREASE BASEPLATE THICKNESS TO 15 MM, RELOCATE
ANCHORS CLOSER TO PROFILE, REDUCE

BASEPLATE TO 330 MM & CHANGE ANCHO

IS

COMPONENT-BASED FINITE ELEMENT METHOD (CBFEM) BASEFLATE DESIGN x

Anchor design codes are solely applicable for the calculation of anchor group resistance under the assumption of a rigid baseplate. PROFIS
Engineering's “CBFEM calculation” function gives the basis to assess whether the baseplate, as specified by you, can be considered close to
rigid as per Eurocode / AISC design.

Click for more details

Er:n @ Plastic strain Concrete stresses

,

Equivalent rigid baseplate (CBFEM) Component-based Finite Element Method (CEFEM)
baseplate
Anchor tension forces
Anchor 1 42,8 kN 46,4 kN {8%)
Anchor 2 O kM 0 kM (-%%)
Baseplate plastic strain None 0.02%
(max)
Baseplate deformation 0.2 mm 0.3 mm
(max)
Close

_ENGTH OF
R SIZE TO M16
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WE HAVE A FINAL SOLUTION!

Hilti PROFIS Engineering 3.0.69

www

Company: Hilti Svenska AB Page: 1
Adaress: Testvagen 1, 232 22 Ariov Specifier Rickard Bergeryd
Phene | Fax: +46702347553 | E-Mail: rickard bergeryd @hilt.com
Design: Eng. Aca. Optim. Start Date: 52412021
Fastening Point:

Specifier's comments:

1 Anchor Design

1.1 Input data

Anchor type and size:

Retum period (service lfe in years):
Htem number:

Effective embedment depth
Material:

Approval No.:

Issued | Valid:

Proof:

Stang-off installation:
Baseplate™"™="
Profile:

Base material:

Installation:

Reinforcement

carem

Geometry [mm] & Loading [kN, kNm]

HIT-HY 200 + HAS-U 8.8 M16
50

2223884 HAS-U 8.8 M16x300 (Insert) / 2022696
HIT-HY 200-A (mortar)

Do = 240.0 MM (g4 = - mim)

88

ETA 1110493

121412020 | -

Design Method EN 19924, Chenical

&, =0.0 mm (no stand-off); t = 15.0 mm
1,1, x1= 120.0 mm x 330.0 mm X 15.0 mm;

1 profile, | 200; (L x W x Tx FT) = 200.0 mm x 90.0 mmx 11.3 mm x 11.3 mm
cracked concrete, C20/25.f, .., = 20.00 Nimm’
User-defined partial material safety factor y, =
hammer drilled hole, Installation condition: Dry

= 500.0 mm, Temp. shortlong: 40124 °C,
500

No reinforcement or Reinforcement spacing >= 150 mm (any @) or >= 100 mm (8 <= 10 mm}
no longitudinal edge reinforcement

- The anchor calculation is based on a component-based Finite Element Method (CBFEM)

$dDesign iosce

£ Sustained loads

X

rgut daia and resubs m

wstbe i plausiitty!
PROFIS Enginesring (<) 20032021 HIliAG. FL-8434 Schaan Hillis # registered Trademark of Hil AG, Schasn
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EN 1992-4 DESIGN OF FASTENINGS FOR USE IN CONCRETE

ILNAS-EN 1992-4:2018

Eurocode 2 - Design of concrete structures - Part 4: Design of
fastenings for use in concrete

Eurocode 2 - Calcul des structures en béton - Partie 4 : Conception
et calcul des éléments de fixation pour béton

Eurocode 2 - Bemessung und Konstruktion von Stahlbeton-und
Spannbetontragwerken - Teil 4: Bemessung der Verankerung von
Befestigungen in Beton

07/2018

A specification shall typically include (EN 1992-4:2018; 4.5)
manufacturer, type and geometry of the

fasteners. Fastenings shall no be changed

unless verified and approved by the

responsible designer.

Always assume that the concrete is cracked (EN 1992-4:2018; 4.7)
over its service life unless you can prove the

opposite.

The linear strain distribution is valid if the (EN 1992-4:2018; 6.2.1)

fixture is sufficiently rigid, the baseplate
remains elastic under design actions and its
deformation remains negligible.

Key
NEd.i =g "Es 'Ai
lf[:d =05 bm-x ‘LC'EE

x/3
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CBFEM — REAL LOAD AND DEFORMATIONS!

COMPONENT-BASED FINITE ELEMENT METHOD (CBFEM) BASEPLATE DESIGN x

Anchor design codes are solely applicable for the calculation of anchor group resistance under the assumption of a rigid baseplate. PROFIS
Engineering's “CBFEM calculation™ function gives the basis to assess whether the baseplate, as specified by you, can be considered close to
rigid as per Eurocode / AISC design.

Click for more details

04 & Plastic strain

/

Concrete siresses

mm

Equivalent rigid baseplate (CBFEM) Component-based Finite Element Method (CBFEM)
bpsemlgic

Anchor tension forces

Anchor 1 42 8 kN 46,4 kM (8%)
Anchaor 2 0 kM 0 kN (-%)
B late plastic strai
aseplate plastic strain None 0.02%
(max)

Baseplate deformation

(max) 0,3 mm

0.2 mm

Close

Checking regidity by comparing tension load
in CBFEM to Equivalent rigid. < 10 % is the
Hilti definition of close to rigid. It is your
judgement as designer in the end!
Checking baseplate deformation. What is a
negligible deformation? It is your
judgement as designer in the end!

Checking stress and plastic strain in
baseplate.

Checking stress and plastic strain in profile.
Checking stress in welds.
Checking compression in concrete.

Checking the anchors.
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AGENDA

» Design of Fasteners For Use In Concrete According to EN 1992-4
» Design Your Baseplate With PROFIS Engineering — Assuming a Rigid Baseplate
« Design Your Baseplate With PROFIS Engineering — Using CBFEM

e Questions & Answers
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QUESTIONS AND ANSWERS




m https://ask.hilti.co.uk/series

THANK YOU FOR ST
PARTICIPATING AT THE =0
WEBINAR!

Rickard Bergeryd

Anchor Expert

Carlos Taborda

Technical Marketing Manager
May 25, 2021



https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fask.hilti.co.uk%2Fseries&data=04%7C01%7CRickard.Bergeryd%40hilti.com%7Ccb577c1a11d44c93abb908d91f5352c7%7Cf039b656fc024e5488ba82626f29b5a1%7C0%7C0%7C637575264994321790%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=xRMeK3xJyZfFiog%2Bw8f%2Fj39HL%2F%2BmHwPzih7EB45N%2BSU%3D&reserved=0
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