POS. 11: STEEL CONSTRUCTION 92 H1,5.2-25, 8.1

4H-EC3KF version: 4/2024-1d

clamped steel support foot
steel code verifications acc. to DIN EN 1993-1:2010-12 with NA-Germany

cross-section, scale 1:5 column cross section
—— —3 ~ | | standardized profile: IPELI80, of quality S$355
base plate

b=91mm h=180 mm t = 10 mm, of quality S235
mortar joint under base plate

- o (=]
'Y‘_NS o « he = 40 mm
z foundation
concrete quality C35/45
height = 100.0 cm
e ) | splitting tensile reinforcement is provided
91 |
\ 91 [
I
1. loading

1.1. design values of column load
point of application in column centroid

LK notation design situat. Nst.d My,st,ed | Hz,st,Ed | Mz,st,Ed | Hy,st,Ed
kN kNm kN kNm kN
1 ‘new design load c. ‘perman. a.v. 0.00 ‘ 0.00 ‘ 0.00 ‘ 12.00 ‘ 5.00

2. verification

2.1. partial safety factors for material
design situat. ‘ YMO ‘ YM2 ‘ Ye
perman. | 1.00 | 1.25| 1.50

2.2. clamping depth

determination of the required clamping depth acc. to [1]

2.2.1. required clamping depth for bending around the z-axis

coefficient of the contributing width om = 1.04
contributing width hm = 79.7 mm
resulting pressure p = 15.81 kN/cm
perm. plastic shear force Vpi,y = 298.42 kN

required clamping depth

LK Do Du Du/Vp1,y ferf
kN kN - cm
1]119.43 | 114.43|  0.38 | 18.3

Do/Du - res. compressive force top/bottom  ferf - req. clamping depth

maximum required clamping depth for bending around the z-axis ferf,z = 18.3 cm

2.2.2. set clamping depth
required ferf = 18.3 cm (from LK 1, bend. around z-axis)

minimum value fmin = 1.5-18.00 = 27.0 > 18.3 cm
maximum value fmax = 4.0-18.00 = 72.0 > 18.3 cm
chosen fgew = 28.0 > 27.0 cm

2.3. resistance of cross section

plastic stress analysis is carried out acc. to [2], Abs. 6.2.2 to 6.2.10.

2.3.1. supporting forces
Mz /Vy
LK do au Do Du
cm cm kN kN
1 4.2 3.8 54.04 49.04

ao/au - pressure area top/bottom  Do/Du - res. compressive force top/bottom
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2.3.2. extreme internal forces and moments

0.00 cm extr M, extrV, U
' ' 12.00 } 5.00 ] 0.98
28.00 cm | 0.00 Q.00 0.00

extreme values of axial force: Nmin / Nmvax = 0.00 / 0.00 kN

extr Mz extr Vy U
X Min Max Min Max
cm kNm kNm kNm kNm
0.00 12.00 12.00 5.00 5.00 | 0.98

1.05 11.96 11.96 -11.68 -11.68 | 0.97
4.22 10.91 10.91 -47.84 -47.84 | 0.89
28.00 0.00 0.00 0.00 0.00| 0.00

maximum utilization U = 0.98 < 1.00

from load spectrum 1 at the location x = 0.00 cm

internal forces and moments: N = 0.00 kN, Vy/Mz = 5.00/12.00 kNm
utilization: Us = 0.98

2.4. weld between column and base plate
design with direction oriented method acc. to clause 4.5.3.2
61wEd = (612+3.11243.1,2)05

G2wEd =061

f1,w,Rd = fu/(BwyMm2)

fo,w,Rd = 0.9 fu/ym2

U = max{ 1,w,Edf1wRd, c2wEdf2wRd}

connection designed with a full-size double fillet weld (no end craters).
axial force transfer of 100 % by the weld.

minimum value of the weld thickness amin = 3 mm

LK | aw,F1 | aw,s oL TL T o1,w,Ed f1,w,Rd | 62,uw,Ed f2,w,Rd U
mm mm N/mm?2 N/mm?2 N/mm?2 N/mm?2 N/mm?2 N/mm?2 N/mm?2 -
1| 3| 3| 0.0 0.0 0.0 0.00 0.00 0.00  ---0.00

awFl - flange weld thickness  aws - web weld thickness o1 - normal stresses perpendicular to weld
t1 - shear stresses perpendicular to weld 1, - shear stresses parallel to weld U - utilization

maximum weld thickness flange aw,F1,max = 3 mm
maximum weld thickness of the web aw,S,max = 3 mm

maximum utilization U = 0.00 < 1.00

2.5. introduction of the normal force into the foundation
verification acc. to [4], parag. 6.2.5 and load-bearing capacity of the subareas acc. to [3], parag.6.7

2.5.1. requirements for the mortar under the base plate

0.2-fold of the smallest panel dimension = 18.2 < 40 mm mortar height

= the characteristic strength of the mortar should be greater than 20% of that of the foundation concrete.
alternatively, the connection coefficient is to be set at B; < 2/3.

2.5.2. load spreading
¢ = t[fy/3£idyM0)]05 < 0.5.(h-21)
an undisturbed Toad propagation is assumed.

spreading width C = 22.8 mm
loading area Aco = 116.26 cm?
distribution area Ac1 = 345.71 cm?
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2.5.3. design resistance

FcRar = fid-Aco

fid = BjFRdu/Aco

FRdu = Acofcd-(Ac1/Ac0)0-5 < 3.0fcd-Aco

joint coefficient Bi =2/3

design value of the mortar strength fjq 22.80 N/mm?
load-bearing capacity under pressure Fc,rd 265.08 kN

2.5.4. utilization
U = Ned/FcRd

maximum compressive force (LK 1) Ned = 0.00 < 265.08 kN
utilization U = 0.00 < 1.00

3. summary

all executed verifications and design calculations successful.
required clamping depth of the column cross section ferr = 18.3 cm
chosen clamping depth fgew = 28.0 > 18.3 cm
Toad-bearing cap. column cross-section pmax = 0.98
weld between column and base plate pmax = 0.00
introd. of normal force pmax = 0.00
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