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TRADICNE SPOJE PREFABRIKOVANYCH PRVKOV




KDE SA DAJU NAHRADIT TRADICNE
SPOJE ZA SKRUTKOVE SPOJE?



POROVNANIE SKRUTKOVYCH SPOJOV
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POROVNANIE SKRUTKOVYCH SPOJOV
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STLPOVA PATKA A KOTEVNA SKRUTKA

KOTVENIE PRE STREDNE VELKE ZATAZENIA

HPKM® STLPOVA PATKA

HPM® KOTEVNA SKRUTKA

HPM® L. Rebar Anchor Bolt HPM® P Rebar Anchor Bolt
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STLPOVA PATKA A KOTEVNA SKRUTKA

KOTVENIE PRE VELKE ZATAZENIA

BOLDA® STLPOVA PATKA

PPM® KOTEVNA SKRUTKA

PPM® L Anchor Bolt PPM® P Anchor Bolt
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PRIEVLAKOVA PATKA A KOTEVNA SKRUTKA
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PRIEVLAKOVA PATKA A KOTEVNA SKRUTKA
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PRIEVLAKOVA PATKA A KOTEVNA SKRUTKA

BECO® PRIEVLAKOVA PATKA

COPRA® KOTEVNA SKRUTKA
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SKRUTKOVY SPOJ STIEN
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STENOVA PATKA A KOTEVNA SKRUTKA

SUMO® STENOVA PATKA :

HPM®/PPM® + AL PODLOZKA
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INSTALACIA



POSTUP KOTVENIAVSTI'_POV DO
ZAKLADOVEJ KONSTRUKCIE
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PODKLADNY BETON NA PRESNU
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PRESNE OSADENIE SKRUTIEK S
MONTAZNOU SABLONOU
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, REKTIFIKACIA A

UTIAHNUTIE MATIC
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OSADENIE STLPA



ZMONOLITNENIE NEZMRASTUJUCOU
ZALIEVKOU




REFERENCIE



IKEA COMPONENTS
MALACKY, SLOVAKIA
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FUTBALL STADIUM
BRATISLAVA, SLOVAKIA Lot
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NAVRHOVANIE SKRUTKOVYCH
SPOJOV



NAVRHOVANIE SKRUTKOVYCH SPOJOV

ETA-02/0006
of 25 July 2022

English translation prepared by DIBt - Original version in German language

European Technical
Assessment

General Part

Technical Assessment Body issuing the Deutsches Institut fir Bautechnik

European Technical Assessment:

Trade name of the construction product PEIKKO HPM L Anchor Bolts

European Technical Assessment ETA 18/0037
of 15/11/2018

| General Part

Technical Assessment Body issuing the ETA Eurofins Expert Services Oy
and designated according to Article 29 of the
Regulation (EU) No 305/2011:

HPKM 16, HPKM 20, HPKM 24, HPKM 30 and
HPKM 39 column shoes

Trade name of the construction product

ETA-19/0814
of 17 August 2022

European Technical
Assessment

English translation prepared by DIBt - Original version in German language
General Part

Technical Assessment Body issuing the Deutsches Institut fir Bautechnik

European Technical Assessment:
Peikko PPM L Anchor Bolts

Trade name of the construction product

ETA-20/0529
of 16 July 2021

English translation prepared by DIBt - Original version in German language

European Technical
Assessment

General Part

Technical Assessment Body issuing the Deutsches Institut fir Bautechnik

European Technical Assessment:

Trade name of the construction product Peikko Bolda® Column Shoe

peikko
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FINALNE STADIUM

Final Stage

NN I I

Compression in
concrete and groul
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ODOLNOST

 EN 1992-1-1:2004/AC:2010
« EN 1992-1-2:2004

« EN 1992-4:2018

 EN 1993-1-1:2005/AC:2009
 EN 1993-1-8:2005/AC:2005
- ETA

A -
403 ——Height of

*P“ the joint
!
™~
%-Q

d, = Diameter of stress area in thread

h . = Thickness of nut

t, = Equivalent span of anchor boli

- tGmut - hnut = db /2
Figure 7 Loads and parameters characterizing the joint.
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POSUDENIA - OSOVA SILA - PORUSENIE OCELE

Failure mode

Steel strength

Failure mode

Steel strength

Buckling strength "

HPM® L Rebar Anchor Bolts

Required
(for most loaded bolt)

HPM® L Rebar Anchor Bolts

Required
(for most loaded boalt)

Required
(for most loaded bolt)

HPM® P Rebar Anchor Bolts

Required
(for most loaded bolt)

HPM® P Rebar Anchor Bolts

Required
{for most loaded baolt)

Required
(for most loaded bolt)
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POSUDENIA - OSOVA SILA - PORUSENIE OCELE

HPM® ... 16 L 20 L 24 L 30 L 39 L
Steel failure

Characteristic resistance NRrks [kN] 86,2 1346 193.9 308.,3 536.,7
Partial factor yms' [] 1.4

PPM® ... 30L | 36L 39 L 45 L 52 L 60 L
Steel failure

Characteristic resistance NRks [KN] 4488 | 6536 | 780,8 | 10448 | 14064 | 1769,3
Partial factor yms') [-] 1,5 1,4
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POSUDENIA - OSOVA SILA - PORUSENIE
VYTIAHNUTIM

Required !
Pull-out stren oth e \é/ e (for most loaded bolt) Not applicable

peikko



POSUDENIA - OSOVA SILA - PORUSENIE

VYTIAHNUTIM

Concrete pull-out failure

Characteristic resistance

In uncracked concrete C20/25 NRrk.o [kN] 195.9 283.0 395,8 639.3 10721
ﬁh;;ifzgsgfn;i:%";;zs NRkp [kN] | 1400 | 2022 | 282,7 | 4566 | 7658
C25/30 1,25
Increase factor for higher concrete gggﬁ; ::’?g
grades for Ngrkp We C40/50 2’ 00
Nrkp = NRrkp (c2025) - Yo ’
C45/55 2,25
C50/60 2,50
Partial factor ymp [-] 1,5
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POSUDENIA - OSOVA SILA - PORUSENIE

VYTIAHNUTIM

Concrete pull-out failure

Characteristic resistance

in uncracked concrete C20/25 Nrko [kN] 792 | 1132 | 1188 | 1583 | 2557 2557
ﬁh;.if:ﬁ:n;ig%";;% NRip kN] | 566 | 809 | 848 | 1131 | 1827 | 1827
C25/30 1,25
Increase factor for higher Eggﬁ; :-?g
concrete grades for Nrkp W, .
Nrkp = Nrkp (c2025) * Ve C40/50 2,00
C45/55 2,25
C50/60 2,50
Partial factor yup') [-] 15
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POSUDENIA - OSOVA SILA - PORUSENIE

BETONOVEHO KUZELA

| Required
Ll ]
Concrete cone strength i -" (for anchor group)
Punching strength under the Required
anchor head # (for anchor group)

Mot applicable

Mot applicable
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PRIDAVNA VYSTUZ - ZAKLAD

Alternative 1. Closed Stirrups

Alternative 2. Hairpins (U-bars)

Creating lap-splice
3 NEd £ N.Ed'
g 2
o o
‘Q \2,

] 51 1 3 . é;‘:.
,,)b\ = E/ =
A
g S| | S| Q i
EE— =
&
~= |2
i - &
Alternative 3. Hairpins (U-bars) ~ ™ Reinforcement of
Providing design anchorage length 1 concrete member
o/
W
~

Jyhairpins N
ef

Figure 9. Illlustration of detailing of the supplementary reinforcement in the form of stirrups ond hairpins.
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PRIDAVNA VYSTUZ - ZAKLAD

Ed

N
L. *. . ot e ... *
Alternative with % /®
U-Stirrups N
i S = j
““ [ ] [ ] [ ] . L] “ . L ]
\, Y /

Figure 12. Reinforcing the conical fracture under the bolt.
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POSUDENIA - OSOVA SILA - PORUSENIE
ROZLOMENIM BETONU

. Required )
7 ; ;
Splitting strength §e g i T Mot applicable

Nevyzaduje sa, ak je vzdialenost’ od okraja vo vSetkych smeroch c 2 1,5h pre
jednu skrutku a ¢ 2 1,8h pre spoje s viac ako jednou kotevnou skrutkou alebo

ak je zabezpecena pridavna vystuz.




PRIDAVNA VYSTUZ - ZAKLAD

—
< ].8hef I Ny,

Cross-section

§
V5 ma - i
7 — ‘ § ~= 5
S5 LA | 1 % h
& ‘ bd
\ Y
<100

Hatched area — effective reinforcement zone
A,

lop view
Non critical edge
_9‘/ . | ®
/ =0
\ > 1.8h - 3
= 3
%
‘a“
=
)
%0 g,
QW
3 .
:f__& Constructive
6 reinforcement
Y

Non critical edge

@
Figure 10. Detail for splitting reinforcement. Example
case with one critical edge.
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POSUDENIA - OSOVA SILA - PORUSENIE
BOCNYM VYLOMENIM OKRAJA

Required

3
Blow-out strength {for anchor group)

Not applicable

Nevyzaduje sa, ak je vzdialenost’ od okraja c 2 0,5h_; vo vSetkych smeroch.
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POSUDENIA - OSOVA SILA - STYKOVACIA
DLZKA

Required

4
Splicing length (for most loaded bolt)

Not applicable

Required

ici 3
Splicing length (for most loaded bolt)

Not applicable

peikko
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PRIDAVNA VYSTUZ - STLP
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(according fo design engineer)
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PRIDAVNA VYSTUZ - STLP
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POSUDENIA - OSOVA SILA - LOKALNE
ZATAZENE OBLASTI

::::::::::
::::::::::

Partially loaded areas " =

i s Required Required
| Tansvrstensionorcs L / ’ only in the final stage only in the final stage
/ o ,%‘\ (for the base structure) (for the base structure)

//// // // o A

YA
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POSUDENIA - SMYKOVA SILA - PORUSENIE
OCELE SILOU BEZ RAMENA / S RAMENOM

Failure mode Example HPM® L Rebar Anchor Bolts HPM® P Rebar Anchor Bolts

Required Required

Steel strength (for most loaded bolt) (for most loaded bolt)

Steel strength
with lever arm "

Required Required
(for most loaded bolt) (for most loaded bolt)

Nevyzaduje sa (podl'a ETA-13/0603) v stadiu uzivania ak vyska spoja
nepresiahne hrabku zalievky uvedenut v pokynboch tohto manualu.

Overenie sa vykonava vzdy v montaznom stadiu

peikko



POSUDENIA - SMYKOVA SILA - PORUSENIE
OKRAJA BETONU

@ Y @
b)
Concrete edge strength ) )
a) Shear perpendicular to the edge a, Required Required
b) Shear parallel to the edge ¢) v ‘[7 {for anchor group) (for anchor group)
¢} Inclined shear :
I

Nevyzaduje sa, ak je vzdialenost’ od okraja vo vSetkych smeroch c 2

min(10hef;60Q) alebo ak je zabezpecena pridavna vystuz.

peikko



PRIDAVNA VYSTUZ - ZAKLAD

a ) i
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POSUDENIA - SMYKOVA SILA - PORUSENIE
VYLOMENIM BETONU

Required

Concrete pry-out strength (for anchor group)

Not applicable

Figure 1.2: Concrete Pryvout failure mode a) in-the-filed b) edge influence ¢) corner influence and d)
side influence
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VELKA SMYKOVA SILA

vid
< Nezmrastujica sa Nezmrastujuca sa
‘_H%j' ey ;B; /’ zalievka vV / zalievka
T ” -
N _ = N ~
a) Smykova zarazka b) Zapustenie stipa do zakladu
"1
Ve Pridavna vystuz
- .
,// 1
¥ . - \
8y 2\ ST o 3 ‘\\ :
!? 4 “, Betdnova podlahovd doska
3 3
Y\
3 § \ Zékladovi konstrukeia
N :
& N

c) Detail s pridavnou wystuzou
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KOMBINACIA N+V - POSUDENIE OCELE

WITH RESPECT TO STEEL VERIFICATIONS

Bolts in Erection Stage
The simultaneous axial force and shear force in each bolt shall satisfy the condition:
|""'r:'.m| |I+.|:§ -ul
+I"— =1 Based on ETA-13/0603, Eq. (1)

r
A B 0 #d 0

Bolts in Final Stage
The simultaneous tensile force and shear force in each bolt shall satisfy the condition:

Nl
+ =]

TN, v EN 1993-1-8, Table 3.4
|,~.f_,{u|

v ! EN 1993-1-8, Table 3.4
N pd
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KOMBINACIA N+V - POSUDENIE BETONU

WITH RESPECT TO CONCRETE VERIFICATIONS (applies enly for HPM® L Rebar Anchor Bolts)

Bolts without reinforcement or with supplementary reinforcement for both tension and shear:
The simultaneous tensile force and shear force shall satisfy the condition:

; L3 R
'F".e'd + I:ﬁ.r EI
Ny Vs, EN 1992-4, Eq. (7.55)
or
i + ii <J 2
Ly Vea s EN 1992-4, Eq. (7.56)

with N /N, =lTand V /V,, =1
The largest value of N /N, and I/, for different failure modes shall be taken.

Bolts with supplementary reinforcement for tension or shear only:
The simultaneous tensile force and shear force shall satisfy the condition:

R A
'ﬁ' Ear : + i;.s.'u' ’ 5 }-
N, Vi EN 1992-4, Eq. (7.57)

where N, and I, are resultant design tension and shear force of the fastener, and N, and I, represent the design
resistances for the different applicable failure modes.
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PEIKKO DESIGNER®

€, Peikko Designer 2.5.0 X
For Designers » Peikko Designer® » Column Connection

Column Connection

l | Start a new project using
l Column Connection
i 5 Code: Il EN Eurocodes (without NA)
Select and calculate Peikko Column Shoes and ——
Anchor Bolts combination for a precast column joint
or Peikko Anchor Bolts for a steel column to

foundation joint.

Start a new project using

Punching Reinforcement

Code: BBl ETA 13/0151 - Recommended Values

—
Start a new project using
ﬂ' Anchor Plate

Column Connection module resolves the capacities
and resistance of bolted Column shoe connection in
multiple loading situations. The target is to resolve the
complicated loading and stress situations in bolted
and grouted connections between columns, beams,
and footings. Prepare as many load cases as you
need, import them from Excel and create a 2D
AutoCAD drawing.

Code: [l ETA-16/0430 + EN Eurocodes + CEN/TS 1992-4:2009

Start a preselection tool

DELTABEAM SELECT

Find suitable EBEA® Connectors

EBEA SELECT

Design a balcony connection

EBEA Balcony Designer

Start calculation application

FLOOR JOINT

639 peikko



VYSTUP Z PEIKKO DESIGNER®

Fo fioo hsa giss

Load Case | Nd=-300.0, Mxd=80.0, Myd=80.0, Vxd=60.0, Vyd=60.0 ~

N-M di ﬂ] Final Stage ] Erection stage ] N-M diagrams (for fire) \'|
g [ Resistance in resultant direction (-45 ° i g [ Resistance in X" direction (0 : )
& 2 000
Al T L
=z z
2000
foee T TTTTTTTTTTTmTmmmmmmmmmmmnmmmmmmmm T
2000
koo
M "y _Rd [kNm]
=
2
3
______________________________________________________________________________ z
THas

£33

M "x.rd [kNm]
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VYSTUP Z PEIKKO DESIGNER®

Steel failure check -"| Concrete failure check .\'|

~ Load Case #1: (Nd=-300.0, Mxd=80.0, Myd=80.0, Vxd=60.0, Vyd=50.0)

~ Determination of shear load

Design value of normal compressive force in the column MNega 23000 kN
Friction coefficient (between base plate and grout layer) Cr 02
Joint friction resistance Fena 60 kN
Resultant shear force Vi B485 kN
Resultant shear force taking account friction contribution Veds 2485 kN
~5Steel Failure of bolt in joint calculation
e | Desi.gn .ﬂu.xia.l e Design Shea.r .
Bolt tension capacity shear capacity  Interaction
Pos. fiﬁe resistance usage shealzr:crce resistance usage [%]
e [kN] [%] K [kN] [%]
1 202.0 202.0 100.0 8.28 T1.6 11.6 830
2 10.7 202.0 5.2 8.28 71.6 1.6 154
3 -142.1 202.0 704 8.28 7.6 1.6 n/r
4 bd.4 202.0 31.9 0.0 71.6 0.0 n/r

Neutral axis in (") = 19135.{3_." 200.00; B-62.3 7 -200.00
Resultant tension force in(E"Y'") = Nlﬂl:-g'z.3_."-5-|].3:l = 37705

Resultant comprassion force (concrete) in (7Y = F o (92.8/-85.4)
=-43451

peikko



VYSTUP Z PEIKKO DESIGNER®

Steel failure check ] Concrete failure check -\'|

Load Case #1: (Nd=-300.0, Mxd=80.0, Myd=80.0, Vxd=60.0, Vyd=60.0)

Sufficient capacity
~ Final Result Table
Proof Load Capacity Utilization Status
[kN] [kN] | [%]
Pull-Out Failure 202.0 365.3 55.3 -
Cone failure
Covered with reinforcement:
1) Foundation {Plain Concrete) 277.0 251.8 110.0
2) Assigned Hanger Reinforcement 2020 25856 B68.3
3) Requirement of Strut and Tie Model 555 583 564
Splitting Failure [ -
Concrete decisive:
1) Foundation {Plain Concrate) 277.0 255.2 nfr
2)Assigned Splitting Reinforcement || X 0.0 1857 nr
3)Assigned Splitting Reinforcement || Y 0.0 1%6.7 nr
Blow-Out Failure 0.0 0.0 nfr
Pry-out failure 249 550.8 45
Edge failure
Concrete decisive:
1) -X [Left) Edge [Plain Concrete) 176 3341 53
2) +¥ (Right) Edge {Plain Concrete) 249 151.2 164
3) +Y (Top) Edge (Plain Concrete) 249 140.8 176
4 -Y [Bottom) Edge [Plain Concrete) 176 300.9 5B
5)Assigned Edge Reinforcement (-X) 57 0.0 nfr
5)Assigned Edge Reinforcement (+X) 155 0.0 nr
7)Ascigned Edge Reinforcement (+Y) 158 0.0 nr
BjAssigned Edge Reinforcement [-Y) 549 0.0 nr
Comhbined Resistance B ep, P01 [ SE.E -

Meutral axis in (™) = 1&1 35.0/ 200.0); Bl-62.3 / -200.0)
Resultant tension force in() = Mes-82 380 3) = 27705

Resultant compression force (conarete) in (X0} = F (92.8/-85.4)
=-43491

Concrete compression, max
o977 %



VYSTUP Z PEIKKO DESIGNER®

N-M diagrams 1 Final Stage 1 Erection stage 1 N-M diagrams (for fire) \'|
g Resistance in resultant direction (-45 ° ) & Resistance in X" direction (0 ° ), R60
2 2
= =
-2000)
s~ """ """ T T T T Tttt T T TTTTTTTTTTT T T T oo
1
1500 | '
S00 1
1
1
. :
1] [100 yiod
M "y _d [kNm]
1000}~ E Resistance in " direction (90 D)
R il e il e e bt z
"
1 = 2000
1
1
i
! 1500)
1
1
) 1
i
1 ~1o0aj—
1
1
i e I i
i (1
b :
0 1
1
20 an (] 96 !
M "y .Ad [kNm] !
50 00 46
Load Case | Nd=-150.0, Mxd=40.0, Myd=40.0, Vxd=0.0, Vyd=00 ~ | M "5 Rdl [kNm]
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DAKUJEM ZA POZORNOST
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