POS. 4: MGH200X200X8 + PLATES

4H-EC3FP version: 5/2013-1a

steel column base with base plate
steel code verifications acc. to DIN EN 1993-1:2010-12 with NA-Germany

wpvbvybasepIate column cross section
scale 1:10 user defined profile: MSH200X200X8+KN, of quality S355
base plate
I I bx = 500 mm by = 500 mm t = 20 mm, of quality S355
\\\\\ 4 foundation/bedding
> _,' acc. to concrete C25/30

anchors

4 anchors, FK 4.8, M20, without shaft
with a length of 500 mm

edge distances ax/ay = 50/50 mm

description of column profile cross-section (MSH200X200X8+KN)

node coordinates
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1 -96.0 96.0
2 96.0 96.0
3 -96.0  -96.0
4 96.0 -96.0
5 175.0 -175.0
6 175.0 -175.0
7 175.0 175.0
8 | -175.0 175.0
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1. loading

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

LK Nst.d Hx,st,d | Hy,st,d | Mx,st.d My,st.d design situat.
kN kN kN kNm kNm

1| 8.10| 0.00] 16.80 | 55.44|  0.00 | perman.

2. verification

2.1. partial safety factors for material
design situat. ‘ YMO ‘ YM2 ‘ Ye ‘ Tn
perman. ‘ 1.10 ‘ 1.10 ‘ 1.50 ‘ 1.20

2.2. weld between column shaft and base plate
design with simplified method acc. to clause 4.5.3.3
FwEd = cwyv-aw
FwRd = fuw,d-aw
fuow,d = (fu/305)/(Bwym2)
U = FwEd/FwRd

connection designed with a circumferential fillet weld.
axial force transfer of 100 % by the weld.

LK

aw | ow,max Tw,max Ow, v, max Fw,Ed ‘ Fw,Rd ‘ U

mm | kN/cm? | kN/cm? | kN/cm? kN/cm kN/cm
1| 4| 9.80| 0.25| 9.80| 3.92| 13.58]0.29

maximum weld thickness aw,max = 4 mm
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maximum utilization U = 0.29 < 1.00

aw - weld thickness  owmax - max. normal stress along the weld  twmax - max. shear stress along the weld
cwymax - max. equivalent stress along the weld  FuwEd - effective force in the weld per unit of length
FwRd - design resistance of the weld per unit of length U - utilization

2.3. FE-calculation
The calculation of pressures under the base plate and of the base plate decisive internal forces and moments is
done by a FEM-calculation using constrained modulus method. The initial bedding of the plate results from the
concrete modulus of elasticity under the base plate. Tension springs are eliminated in elastic bedded areas. Anchors are
considered as point springs only acting in case of tension.
The plate is devided into 43 elements in X-direction and 43 elements in Y-direction.
the concrete compression is Tlimited to 1im oc,d = 4.04/yc kN/cm? .

The equivalent spring for the anchors is applied with ¢ = E-A/1 = 1029.00 kN/cm.

2.3.1. stresses in base plate (elast.-elast.)

internal forces and moments
LK

XFp YFp Mxx Myy Mxy Vx Vy
cm cm | kNem/cm | kNem/cm | kNem/em | kN/em | kN/cm

143.643.6| 0.04| 0.30| -0.18| 0.04 0.30

stresses and utilizations
6V = (0x2+6y2-ox-oy+3-(tx2+ix2+1y2)) 0.5
oRd = fy/yMo

tRd = fy/(30-59M0)

U = max { c1/cRd; t1/tRd; cV/6Rd }

LK | xrp | yFp 61 1 oV ORd ‘ TRd ‘ U

cm cm | kN/cm? | kN/cm? | kN/cm? | kN/cm? | kN/cm?
143.6|43.6 | 24.64 | 14.60 | 25.29 | 32.27 | 18.630.77

maximum utilization U = 0.77 < 1.00

XFp/yFp - coordinates on the base plate  mx/myy - flex. mom.  myy - torsional mom.  vx/vy - shear force
&1 - principal normal stress 11 - principal shear stress v - equivalent stress  oRd - limit normal stress
U - utilization

stress distribution - ov [kN/cmZ]
LK 1 (max ov)
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2.3.2. concrete compression under base plate

The permitted share of compression area with concrete compressions greater than the
design value of concrete compressive strength (fcd) is 30%.

LK | 1im oc,d | Acompr. oc,max oc,m fed U oc(Ap)>fcd
kN/cm? cmé kN/cmZ kN/cmZ kN/cmZ - %
1| 2.69| 458.4| 1.16| 0.31| 1.42]0.22| 0.00

maximum utilization U = 0.22 < 1.00
maximum share of concrete compression with oc > fed = 0.00 < 30.00

Acompr. - area with concr. compr.  ocmax - maxmimum concr. compr.  ccm - mean concr. compr. U - utilization

m 4H-EC3FP / pcae-GmbH / KopernikusstraBe 4A / 30167 Hannover / Tel: (0511) 700830 / Fax: (0511) 7008399 / pcae/0000001



pressure distribution [kN/cm?]
LK 1 (max ccm)

+ + ) 0120

1 0.258
—— 0.387
{ 0.516
— 0.644
1 0.773

0.902
1.03
1.16

2.3.3. anchor tensile forces
FiRd = ko-fub-As/yM2 numeration
U = FtEdmax/F,Rd
stress area of M20: As = 2.45 cm?
No countersunk bolts used: k2 = 0.90

LK | Ft,Ed,1 Ft,ed,2 Ft,ed,3 Ft,ed,4 Ft,rd Umax
kN kN kN kN kN -
1| 66.69| 66.69| --—-| --—-| 80.18| 0.83

maximum utilization U = 0.83 < 1.00

fub - tensile strength of bolt material ~ FiEd,i - anchor tension force  FiRd - design tension resistance of anchors
Umax - max. utilization

2.4. slippage verification of base plate
Hres,d = (Hxst+Hystd2)05
Nzd = Acompression-ccm
HRd = pk/ypNzd with uk= 0.6 acc. to [1]

LK | Hres,d Nz.d Hrd U
kN kN kN

1| 16.80 | 141.48| 70.74 | 0.24

maximum utilization U = 0.24 < 1.00

Hresd - design value of resultant sliding force  Nzd - design value of compression force in sliding join
pk - characteristic value of slip factor  HRd - design value of sliding force U - utilization

3. summary

all executed verifications and design calculations successful.

max. utilizations of the particular verifications
weld between column and base plate 29%
stresses in base plate 77%
pressures under base plate 22%
anchor tension forces 83%
slippage of base plate 24%

[1]1 DIN V 4141-1: Lager im Bauwesen, Teil 1, Mai 2003
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