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RFA-Tech Sheartech Design Software (x64) B6+ RFA 02/22B (FRILO R-2022-2/P06)

System
Graphics

250

Geometry and Material

250

Slab h = 200 mm dm

Intern. column Cx = 250 mm Cy

Concrete covering Cy = 20 mm Co

Materials Concrete: C 20/25 Steel:
Ve = 1.50 Vs
fo = 20.0 N/mm? fyk

Longitudinal reinforcement ratio (p per direction) :

max. reinforc. ratio permp < 2.000 % = 3200 mm?/m

exist reinforc. ratio  existp = 0.963 % = 1541 mm?*/m

Reinforced areas :

cal. reinforcement width calby =

required installation width in the y-direction for A req by >

required installation width in the x-direction for A, req by, 2

Loads

Given shear force Ve = 317.0 KN (= Vg)

Increase B = 1.150

Pretension O = 0.500 N/mm?(Compression)

Click on the blue numbered
buttons to jump to the associated
Output/Hand calculated position

14 RFA-Tech 50000-00589-50878
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Results

Punching through NA to BS EN 1992-1-1/A2:2015-07
CHECK for RFA-TECH strips acc.to TA7 5028

Loaded area perimeter
Design shear force
max. design resistance

basic control perimeter
Design shear force
Prefactor

Scale factor

Coefficient

Design resistance

Load capacity (concrete + steel)

VRd,max

Uo
VEd,uo

Uz
VEd
CRd,c
k

Ky
VRd,c
Vmin
VRd,c*
VRd,cs

1000 mm (ata= O0mm)
2.278 N/mm?
3.680 N/mm?

3011 mm (ata= 320 mm) <[_]

0.757 N/mm?

2.000

0.100

0.693 N/mm?(with a proportion ofocg) <[:]
0.493 N/mm?(with a proportion ofog)

0.643 N/mm?(without a part ofoq)
1.844 N/mm?> vy

Result: Vrq < Ved< 2 * Vra,c, VeduoS VramaxPUNching shear reinforcement required

Punching shear reinforcement with RFA-TECH Punching Shear Stud System according to CARES Technical

Approval Report TA7 5028

outer control req Uout
exist Uout

Increase B
Design shear force VEd
Coefficient kq
Design resistance VRd,c
Vmin

VRd,c*

max perm. distance”  at2*dp
at Ls
max perm. distance™  on stud

3199
3765

1.150
0.605
0.150
0.718
0.518
0.643

240
320
120

mm reg. Ls
mm exist Lg

N/mm2

N/mm?(with a proportion
N/mm?(with a proportion
N/mm?(without a part ofocq)

mm 2 exist.distance® at2*dn
mm > at L
mm 2 exist.distance™  on stud

N =

Inoimn
=N
N O N
O o~

Note: L is the distance from the column edge to the outermost one studs. *) Maximum permissible or existing
distance of the Anchor in the tangential direction at a radial distance of 2 * dm or Ls from the column edge. **)
Maximum permissible or existing distance of the Anchor on the strip (in the radial direction).

Studs : B 500C, fyw,e= 314.8 N/mm?, @= 10 mm, Height= 160 mm
There are 14 Strips available, with each 2 studs per strip.
Covering above/ below Studs : Coo= 20 mm, Cigp= 20 mm

Selected type of rails per column :
14 RFA-Tech 50000-00589-50878
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The longitudinal reinforcement is to be anchored outside the outermost perinmeter.
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Calculation by hand

Building materials and reinforcement

. —oc Tk — 20 N
Concrete: ~ C20/25 fed =%ce P 0,85 5 11,33 /mmz
Reinforcement Steel: B 500 A fya = T I 435 /mmz
Reinforcement: out of static analysis of the slab:  £14/10

8sx = Asy =154 mm2/m

Geometry and loading

Slap depth =200 mm
Static height dm =160 mm
Column thickness and width c,/c, =250/250 mm
Loading: VEd =317 kN
Compressive stress from prestressing in slab:

Ocp =0,5 N/mm?

Reinforcement ratio slab averaged (EN 1992 (6.4.4):

_ a4 __ 154
Pi=Jpizpiy ~ aga ~ 100160 0.0096 {]

0,02

< 1133 = 0,010

Sed — g 1133
04 Frd 04 w3

Basic control perimeter (EN 1992 (6.4):

Distance from loaded area; r=2,0-d,=2,0-160=320 mm

Length of the basic control perimeter:ul =4-a+2-nt-r=4-250+2-n-320=3011 mm @
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Maximum punching shear stress at the control perimeter (6.4.3):
Vpau = S0 = 22580 = 757,050 = 0,757 MN/m? (6.38) 1

Punching shear resistance without shear reinforcement (6.4.4):

1
VRd,c = CRd,c k- (100 " PL 'fck)5 + kl *Ocp = (vmin + kl ' Ucp) (6-47)

he 14 200_1+ 200<20
B d 160~ 7

0,18

1
VRde = 75 2,0- (100 -0,0096 - 20)3 + 0,1-0,5 = 0,693 MN /m? 4

3 1 3 1

Vpmin = 0,035 - k2 - f;2 =0,035-2,02-202 + 0,1+ 0,5 = 0,493 MN /m?
MN

vEd,U,l = 01757 W > de,C = 0,693 W

Shear reinforcement required.

Punching shear resistance with shear reinforcement (6.4.5):

Evidence of maximum punching shear resistance Vrd,max
_BVgs _ 115-317
VEA T "d  4-025-0,16

KN
= 2278 4— = 2,278 MN /m?
m

VRdmax = 05-v- fcd

_ fck]_ [ 20]_
v=2006 [1 55g] = 06 |1~ 555] = 0552

fck 20
=—=—=133MN/m?
de yC 5 /m

1,
VRdmax = 0,5-0,552-13,3=3,68 1\/11\//7712

VEa < de,max
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Required shear reinforcement

d 1 .
VRaes = 0,75 Vpges + 1,5+ (;) “Asw * fywder * (ul—d) s sina (6.52)

N
1250+ 0,25+-d = 250 + 0,25 - 160 = 290 >
fywd.ef =min mm

fywa = 435 N/mm?

For veq = Vrycs after rearranging the equation (6.52)

_ (Vgqa — 0,75 vpgc)-d-u; (0,757 —0,75-0,643) - 160 - 3010

Asw = d 160

= 228,1 mm? = 2,28 cm?
15- (E) fywaef - Sinet 15- (0,75—-160) .290- 1,0

Control perimeter uout, at which shear reinforcement is not required

v
req. Upyr = idf":i (6.54)
0,18

22.2,0(100 - 0,0096 - 20) /3 = 0,643 MN /m? (6.2)

1
Vrac = Crac "k (100~ p; - fox) /3=

1,15-0,317
req.Uogytr = m = 3,55m = 3550 mm

Arrangement of the shear reinforcement (9.4.3)

Radial

1.Row: 05 d from loaded area: 05 -160= 80 mm

2.Row: 0,75 d from loaded area: 0,75 -160= 120 mm <[:]
Distance from second row to Uy, 1,5-d= 15 160 = 240 mm

Existinguow=4-a+2-n-r=4-250+2-1m-(05+0,75+15) 160 = 3765 mm > 3550 mm Q
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Maximum spacing of link legs: 1,5-d=1,5- 160 = 240 mm

Length of the first control parameter at a =2 - d from loaded area:

u=4-a+2-n-r=4-250+2.-m-2-160 = 3011 mm

Required number of shear rails: 3011 : 240 = 125 rails <[:]
Choosen number of shear rails: 14 rails

ExistingAs =142 10=14-785=1100 mm2>req. As = 228 mm?2
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