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Robot Structural Analysis Professional 2024
Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design
Guide: Design of fastenings in concrete
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GEOMETRY
COLUMN
Section: HEB 600
Le= 5,00 [m] Column length
o= 0,00 [Deg] Inclination angle
he = 600 [mm] Height of column section
bic = 300 [mm] Width of column section
twe = 16 [mm] Thickness of the web of column section
tte = 30 [mm] Thickness of the flange of column section
fe= 27 [mm] Radius of column section fillet
Ac= 269,96 [cm?] Cross-sectional area of a column
le= 171041,00 [cm* Moment of inertia of the column section
Material: S355
fye = 355,00 [MPa] Resistance
fuc = 490,00 [MPa] Yield strength of a material

COLUMN BASE

lod = 600
Dod = 300
tpd = 25
Material: $235
fyoa= 235,00

fiod= 360,00
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ANCHORAGE

The shear plane passes through the UNTHREADED portion of the bolt.

Class = 8.8
fyo = 640,00 [MPa]
fup = 800,00 [MPa]
d= 24 [mm]
As= 3,53  [cm?]
A = 4,52 [cm?]
Ny = 3
ny = 2

Horizontal spacing eni =
Vertical spacing evi =
Anchor dimensions

L= 60 [mm]
Lo = 240  [mm]
Ls = 120 [mm]
Anchor plate

lp = 100 [mm]
by = 100  [mm]
tp = 10 [mm]
Material: s235

fy = 235,00 [MPa]
Washer

lwd = 50 [mm]
bwd = 60  [mm]
twg = 10  [mm]

MATERIAL FACTORS

140
140

YMo = 1,00

™2 = 1,25

Yo = 1,50
SPREAD FOOTING
L= 1000 [mm]
B= 800 [mm]
H= 500 [mm]
Concrete

Class €25/30

fok = 25,00 [MPa]
Grout layer

ty =

Anchor class

Yield strength of the anchor material
Tensile strength of the anchor material
Bolt diameter

Effective section area of a bolt

Area of bolt section

Number of bolt columns

Number of bolt rows

[mm]

[mm]

Length
Width
Thickness

Resistance

Length
Width
Thickness

Partial safety factor
Partial safety factor
Partial safety factor

Spread footing length
Spread footing width
Spread footing height

Characteristic resistance for compression

0 [mm] Thickness of leveling layer (grout)

feg= 12,00 [MPa] Characteristic resistance for compression

Cia= 0,30

WELDS
ap = 4  [mm]

LoADS

Coeff. of friction between the base plate and concrete

Footing plate of the column base

Case: Manual calculations.



Njea= -685,00 [kN] Axial force
Viedgy = 128,00 [kN] Shear force
Viegz= 91,00 [kN] Shear force

RESULTS

COMPRESSION ZONE

COMPRESSION OF CONCRETE

fed = 16,67 [MPa] Design compressive resistance EN 1992-1:[3.1.6.(1)]
fi= 23,42 [MPa] Design bearing resistance under the base plate [6.2.5.(7)]
¢ = tp V(fy/(3"fi"vm0))

Cc= 46 [mm] Additional width of the bearing pressure zone [6.2.5.(4)]
Dett = 76 [mm] Effective width of the bearing pressure zone under the flange [6.2.5.(3)]
left = 300 [mm] Effective length of the bearing pressure zone under the flange [6.2.5.(3)]
A= 227,15 [cm?] Area of the joint between the base plate and the foundation EN 1992-1:[6.7.(3)]
Act= 1817,21 [cm?] Maximum design area of load distribution EN 1992-1:[6.7.(3)]
Frdu = AcO*fcd*\/(Am/AcO) < 3*AcO*fcd

Fqu= 1070,80 [kN] Bearing resistance of concrete EN 1992-1:[6.7.(3)]
B = 0,67 Reduction factor for compression [6.2.5.(7)]
fia = Bi"Frau/(Dett*lefr)

fia = 31,43 [MPa] Design bearing resistance [6.2.5.(7)]
Acn= 933,97 [cm?] Bearing area for compression [6.2.8.2.(1)]
Fc Rd,i = ACl de

Feran=2935,20 [kN] Bearing resistance of concrete for compression [6.2.8.2.(1)]
RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE

Nird = Ferdn

Nird =2935,20 [kN] Resistance of a spread footing for axial compression [6.2.8.2.(1)]
CONNECTION CAPACITY CHECK

Nijed / Njra < 1,0 (6.24) 0,23 < 1,00 verified (0,23)
SHEAR

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE

Shear force Vjeq,y

ogy=1,03 Coeff. taking account of the bolt position - in the direction of shear [Table 3.4]
opy=1,00 Coeff. for resistance calculation F1yb,rd [Table 3.4]

kiy=2,50 Coeff. taking account of the bolt position - perpendicularly to the direction of shear[Table 3.4]
F1vb.Rdy = K1y o,y fup*d™to / ym2

F1ivw,ray =432,00 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate [6.2.2.(7)]
Shear force Vjg4.

Odz=2,05 Coeff. taking account of the bolt position - in the direction of shear [Table 3.4]
opz=1,00 Coeff. for resistance calculation F1 b rd [Table 3.4]
kiz=2,50 Coeff. taking account of the bolt position - perpendicularly to the direction of shear[Table 3.4]
F1vb,Rdz = K1,z 0t 2" fup*d™tp / ym2

Fiw,raz=432,00 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate  [6.2.2.(7)]
SHEAR OF AN ANCHOR BOLT

op = 0,25 Coeff. for resistance calculation Fz b rd [6.2.2.(7)]
Awp = 4,52 [cm? Area of bolt section [6.2.2.(7)]
fub = 800,00 [MPa] Tensile strength of the anchor material [6.2.2.(7)]



op = 0,25 Coeff. for resistance calculation Fz b rd [6.2.2.(7)]

M2 = 1,25 Partial safety factor [6.2.2.(7)]
Favo,Rd = b fun*Avblymz

Fowrda= 71,80 [kN] Shear resistance of a bolt - without lever arm [6.2.2.(7)]
CONCRETE PRY-OUT FAILURE

Nrkc= 156,33 [kN]  Design uplift capacity CEB [9.2.4]
ks = 2,00 Factor related to the anchor length CEB[9.3.3]
TMe = 2,16 Partial safety factor CEB [3.2.3.1]
Fv,Rd,cp = k3*NRk,t‘J'YMc

Fvraco =144,75 [kN]  Concrete resistance for pry-out failure CEB[9.3.1]

CONCRETE EDGE FAILURE
Shear force Vjeq,y
VRKM0 =144, 96 [kN] Characteristic resistance of an anchor

YAVy = 0,73 Factor related to anchor spacing and edge distance

YhVy = 1,00 Factor related to the foundation thickness

Ys,Vy = 0,92 Factor related to the influence of edges parallel to the shear load direction

Yeevy= 1,00 Factor taking account a group effect when different shear loads are acting on the individual anchors in a grou
Yoy = 1,00 Factor related to the angle at which the shear load is applied

Yuervy= 1,00 Factor related to the type of edge reinforcement used

YMe = 2,16 Partial safety factor

Fv,Rd,c,y = VRk,c,yO*\I/A,V,y*\Vh,V,y*\Vs,V,y*\l/ec,V,y*\Vq,V,y*\Vucr,V,y/'YMc

Fvricy= 44,81 [kN] Concrete resistance for edge failure CEB [9.3.1]
Shear force Vjeq,

VRkez =165, 17 [kN]Characteristic resistance of an anchor

YAV,z = 0,57 Factor related to anchor spacing and edge distance

YhV,z = 1,03 Factor related to the foundation thickness

YsV,z = 0,88 Factor related to the influence of edges parallel to the shear load direction

Yecvz= 1,00 Factor taking account a group effect when different shear loads are acting on the individual anchors in a grou
Yo Vz = 1,00 Factor related to the angle at which the shear load is applied

Yuervz= 1,00 Factor related to the type of edge reinforcement used

TMe = 2,16 Partial safety factor

FuRrdoz = VRkez WAV, Wh 2" Ws v, Weo V.2 Wo V.2 WuerV,2/YMo

Fvracz= 39,21 [kN] Concrete resistance for edge failure CEB[9.3.1]
SPLITTING RESISTANCE

Cia= 0,30 Coeff. of friction between the base plate and concrete [6.2.2.(6)]
Noeq = 685,00 [kN] Compressive force [6.2.2.(6)]
Ftrd = Cta"Ne,Ed

Fira= 205,50 [kN] Slip resistance [6.2.2.(6)]
SHEAR CHECK

ViRrdy = No*Min(F1 vb,Rdy, F2vb,Rd, Fv,Rdcps Fv,Rdcy) + FiRd

Virdy = 474,38 [kN] Connection resistance for shear CEB [9.3.1]
Viedy / Vigray < 1,0 0,27 < 1,00 verified (0,27)
ViRrd.z = Nb*Min(F1 vb,Rd,z, F2vb,Rds Fv,Rdcps Fv,Rdc,z) + FiRd

Virdz = 440,78 [kN] Connection resistance for shear CEB [9.3.1]
Viedz/ Virdz< 1,0 0,21 < 1,00 verified (0,21)
Viedy / ViRdy + ViEdz/ Virdz < 1,0 0,48 < 1,00 verified (0,48)

WELDS BETWEEN THE COLUMN AND THE BASE PLATE

o, = 40,38 [MPa] Normal stress in a weld [4.5.3.(7)]
1 = 40,38 [MPa] Perpendicular tangent stress [4.5.3.(7)]
Tyl = 27,37 [MPa] Tangent stress parallel to Vjeqy [4.5.3.(7)]



G, = 40,38 [MPa] Normal stressin a weld

Tl = 21,06 [MPa] Tangent stress parallel to Vjeq,»
Bw = 0,80 Resistance-dependent coefficient
o,/ (0.9*ulym2)) 1.0 (4.1) 0,16 < 1,00

V(6.2 + 3.0 (tyi® + 1.9) / (f/(Bw*ymz))) £ 1.0 (4.1)0,26 < 1,00
V(6.2 + 3.0 (ta + 1.2) / (f/(Bw*mz))) < 1.0 (4.1)0,25 < 1,00

WEAKEST COMPONENT:

FOUNDATION - EDGE FAILURE

Connection conforms to the code

verified
verified
verified

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
(0,16)
(0,26)
(0,25)

Ratio 0,48



		2024-11-01T10:42:07+0200




