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HALFEN Stud Connector HSC

Design resistance, construction detailing determination of internal forces and verification according to EC2-1-1 with EC2-1-1/

NA and national technical approval No. Z-21.8-1973
General parameters

material of HSC anchor Bst
Nominal diameter of the HSC anchor
Total number of HSC layers
orientation of the anchor head
concrete strength class

exposure class

bond conditions

nominal size of concrete cover

Cnom
reduced ACdev
column dimensions
column width beor
column height Neol
Column longitudinal reinforcement & dsr.
shear reinforcement @ dswcol
spacing of stirrups Swjcol
spacing of stirrups in the joint Sw,KS
Corbel dimensions
Corbel width b.
corbel length Ie
corbel height h.
Detailing of construction joint
separate stirrups in corbel and column
double side corbel
Distance from the edge of column to load ac
application
length of base plate aL
Width of base plate br
thickness of base plate d.,
Actions
Design value of vertical load Frq
Design value of horizontal load Heq

approach Hgq = 0.2 * Vgg

B500B

20

1
Horizontal
C30/37
XC3

good
35.0 [mm]
No

595 [mm]
300 [mm]
25 [mm]
8 [mm]
100 [mm]
50 [mm]

595 [mm]

300 [mm]

350 [mm]

without construction joint
No

Yes

100 [mm]

50 [mm]
495 [mm]
10 [mm]

495.0 [kN]
100.0 [kN]

Yes
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Steel schedule

HSC-Anchor
Quantity HSC-Anchor type L [mm)] orientation of the
anchor head
1. HSC-layer 3 HSC-HD-20 830 H

Stirrup reinforcement
The above mentioned dimensions of stirrups are proposals just to explaine the system. As part of the installation planning, the final
dimensions must be defined.

vertical stirrup at stud head

Quantity G[mm] Li[mm] L[mm] sw[mm]

1. HSC-layer 2 8 475 276 -
closed horizontal stirrups enveloping corbel and column

Quantity G[mm] Li[mm] L,[mm] sw[mm]

Horizontal 4 8 525 830 64

Required stirrups in the column across hight of corbel

Quantity G[mm] Li[mm] L>[mm] sw[mm)]
as per reinforcement of 4 8 525 230 44
column
as per reinforcement of 4 8 525 230 44
corbel
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Column stirrup reinforcement outside the corbel connection is not shown.
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Concrete cover of HSC

C, [mm] Crom/HSCyside [MM]
35.0 68.0

d; [mm] Uprow [mm]

57.0 140.0

plan view

219.5

45

Important hints

cnom/HSCHead/side [mm]
45.0

Susc,La [mm]
219.5

<
©
<

140

CnomrHSCrtop [mm]
47.0

SHSCILAZ [mm]

35

47

C1 [mm]
35.0

The calculation - including the static values - apply only for the illustrated HALFEN building product. Load capacities of seemingly
indentical third-party products may differ. The provider of this software cannot assume liability for alternative building products.

The proper functioning of bearing shall be ensured by reinforcement in adjacent members, limitation of bearing stress and measures to
account for movement, restraint and production and assembling deviations according to DIN EN 1992-1-1, Section 10.9.5.
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Calculation and design of HSC anchor in Corbel according to EC2-1-1 with EC2-1-1/NA and
approval Z-21.8-1973

verification of shear resistance in the corbel (Annex 4, Section 3)

VEq = Fga =495.0 kN
VRd/max =05*v*b.*z* fal v =057055"595*264*3.0/1.5 =863.0 kN
v =max [0.7 - f4 / 200; 0.5] =max [0.7 - 30.0 / 200; 0.5] =0.55
=0.9*d =0.9*%293.0 =263.7 mm
d =h.-d; =350 -57 =293 mm
di =57.0 mm
VEd / VRd/max =495.0/863.0 =57.36 %

Calculation of the beam tie force (Annex 4, Section 4)

Zia =Fra*ac/ 2o+ Hea * (an + 20) / 2o =495.0* 0.4 + 100.0 * (67 + 226) / 226 =348.9 kN
a./zp20.4 =100/ 226 =044204
Z =d*(1-0.4 " Fga/ VRa/max) =293 *(1-0.4*495.0/863.0) =226 mm
an =d; +dL =57.0+10 =67.0 mm

Calculation of required cross section area of the HSC anchors (Annex 4, Section 5)

AgtsCrqd = Zea/ fya 2 Agmin =348.9/43.48>24.65 =8.03 cm?
NHSCyrqd = Anscrqa /A =8.03/3.14 =26
Aumin = (fam " Wet Zua ™ (Zo - Za - We  (he * b)) / (20 * 1) - 4.65 cm?
A,y max =0.08 * h. * b, =0.08 *35.0 * 59.5 =166.60 cm?
AsHSCprov = NHSCyprov * A =3*3.14 =942 cm?
Bas = AsHSCrrqd | AsHSCprov =8.03/9.42 =85.15%
BAs/min = A min / Ay HSCoprov =4.65/9.42 =49.29 %
B As/max = A HSC prov | Agmax =9.42/166.60 =566 %
NHSCprov =3
NHSC/La1 =3
NHSC,La2 =0

Verification of bearing stress under the base plate (Annex 4, Section 7)

Frare =Awrr *fua * (Aare I Awrr) - SAgLe * fu* 3.0 =799.0kN

fea =1.70 kN/cm?
Aco,Lp =247.5 cm?
AcLp =892.5 cm?
Fea / FraLp =495.0/799.0 =61.95%

Verification of the anchorage of HSC-anchors in the corbel (Annex 4, Section 8)

The verification of a single row HSC-anchors in the corbel is considered verified if detailing rules a) - c) in accordance to Annex 4,
Section 1 have been observed.

Umin =max[c;/ 2+ husc; di / 2 + husc - aL/ 2] =max[3.5/2+1.2;57/2+1.2-50/2] =3.0cm

uprov =aa - Cv =17.5-35 =14.0cm

Urmin / Uprov =3.0/14.0 =21.07 %
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Detailing of closed stirrups in the corbel (Annex 4, Section 9)
a./ h. =100.0/350.0 =0.29 <05
VEa / VRamax = 495.0/ 863.0 =0.57 >0.3
1) For each row of HSC-anchors at least one vertical stirrups in the near of the anchor head is required
Nsw,v,Lal =1
2) Horizontal stirrups to prevent splitting forces
Aswshyrgd =0.5 " Ay H5C/rqd =0.5*8.03 =4.01cm?
Aswtvpror = 2% g ooy * T d'an !4 =4.02 cm?
nsw,h/prov =

stirrups enclose corbel and column

Anchorage of HSC-Anchors in the subsequented column (Annex 4, Section 10)

The verification of the anchorage of HSC-anchors in the column is completely fulfilled if the detailing rules a) - e) according to Annex 4,

Section 10 have been observed.
Transverse Reinforcement in the column above the height of the corbel

stycol = 8 mm 2 8 mm
Nswjcol,rqd = he / Sswyshear + 1 =350/50+1 =
Nswscobprov = N/ Sswyeot + 1 =350/100 +1 =
Nswycrh = (as per reinforcement of corbel) =
The on-site column longitudinal reinforcement ® shall be arranged Ty —— —
according to the adjacent outline sketch.
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Summary of design loads / design resistances and degree of utilisation
Fra[kN] VRamax[KN] Utilisation
Shear resistance of corbel 495.0 863.0 57.36 %
Zg4[kN] Zrd[kN] Utilisation
Resistance of tension strut 348.9 409.8 85.15 %
Fea[kN] Fra,p[kN] Utilisation
Bearing stress under the base plate 495.0 799.0 61.95 %
Anchorage of HSC-anchors in the corbel verified
Anchorage of HSC-anchors in the column verified
All verifications are fullfilled
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