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SkyCiv Base Plate and Anchor Rod Design
t-en
Project Information:

Design Code: EN 1993-1-8-2005, EN 1993-1-1-2005 and EN 1992-1-1-2004
Anchoring Code: EN 1992-4:2018

Load Combinations:

Load Combination | Axial Load, Nx (kN) | Strong-axis Shear, Vy (kN) | Weak-axis Shear, Vz (kN)

1 -50.00 0.00 0.00

Note: Positive Nx (+) indicates compression; negative Nx (-) indicates tension.

Column Properties:
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Symbol Description Value
Section | Column section HE 240 B
deol Column depth 240.0 mm
ty Column web thickness 10.0 mm
by Column flange width 240.0 mm
ty Column flange thickness 17.0 mm
Aol Column area 10600.0 mm~2
Teol Column root radius 21.0 mm
Sy cal Column yield strength (S235) 225.0 MPa
fu_cot | Column ultimate tensile strength (5235) 360.0 MPa
Base Plate Properties:
£
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450.0 mm
Symbol Description Value
By, Base plate width 450.0 mm
Ly, Base plate length 450.0 mm
thp Base plate thickness 20.0 mm
Ahp Base plate plan area 202500.0 mm~2
fyop Base plate yield strength (5235) 225.0 MPa
fu,bp Base plate ultimate tensile strength (5235) 360.0 MPa
tgrout Grout thickness 20.0 mm
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Concrete Properties:
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500.0 mm
Symbol Description Value
Beone | Concrete width 500.0 mm
Leone | Concrete length 500.0 mm
teone Concrete thickness 350.0 mm
Acone Concrete plan area 250000.0 mm~2
fek Concrete compressive strength (C25/30) 25.0 MPa
— Concrete assumption: cracked or uncracked Cracked
Anchor Information:
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b =60.0 mm
Symbol Description Value
dane Anchor rod diameter 12.0 mm
heg Anchor rod embedment length 300.0 mm
bembed,pza:e Anchor embed plate diameter 60.0 mm
tﬂmbgdiplm Anchor embed plate thickness 10.0 mm
Fy ane Anchor rod yield strength (8.8) 640.0 MPa
Fy anc Anchor rod ultimate tensile strength (8.8) | 800.0 MPa

Anchor Layout:
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Symbol Description Value
Nane Total number of anchor rods 4.0
S, Spacing of anchor rods along Z-axis 350.0 mm
Sy Spacing of anchor rods along Y-axis 350.0 mm
lsdy(u: Base Plate edge distance along Z-axis | 50.0 mm
lsdge,1 Base Plate edge distance along Y-axis 50.0 mm
Anchor Data Summary:
1D Z (mm) | Y (mm) Anchor in Breakout | Side-Face Side-Face
Tension Zone | (Tension) (Y-direction) (Z-direction)
1 175 175 v BO Group 1 Single Single
2 -175 175 v BO Group 1 Single Single
3 -175 -175 v BO Group 1 Single Single
a4 175 -175 v BO Group 1 Single Single

Weld Properties:
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Symbol Description Value

Type | Weld Type FPBW

fuw Filler metal ultimate tensile strength (E35) | 440.0 MPa

Summary of Detailing Checks

Check Name Dimensions (Min/Max/Actual) Status
Anchor Clearance Min: 30.16 mm, Actual: 73.00 mm PASS
Base Plate Edge Distance Min: 18.00 mm, Actual: 50.00 mm PASS
Minimum Number of Anchors Min: 4.00, Actual: 4.00 PASS
Embedded Plate Dimension Min: 48.00 mm, Actual: 60.00 mm PASS
Min. Anchor Spacing to Prevent Concrete Splitting | Min: 20.00 mm, Actual: 350.00 mm PASS
Min. Concrete Cover to Prevent Concrete Splitting | Min: 40.00 mm, Actual: 75.00 mm PASS

The design geometry meets requirements!
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EN 1993-1-8:2005 Clause
4.7.1

EN 1993-1-8:2005 Clause
4.7.1
EN 1993-1-1:2005 CIaL’/Ssle

EN 1993-1-8:2005 Clause
4.7.1 and EN 1993-1-1:2005
Eq. 6.6

Load Combination No. 1: Tension Load Only

Check No. 1: Weld Capacity
Calculate design weld stress on cross-section
by = 240 mm - Column flange width

ty = 17 mm - Column flange thickness

deor = 240 mm - Column depth

ty = 10 mm - Column web thickness

Teol = 21 mm - Column root radius

N, = 50 kN - Tension load

F\.Eq - Design stress on cross-section for FPBW

N,
b5t 7+ (duot — 2t5 — 2ot by

Fuypi=

50 kN
" 2x 240 mm x 17 mm + (240 mm — 2 x 17 mm — 2 x 21 mm) x 10 mm

Fypa

Determine the tensile yielding strength of the weakest material
fy_cor = 225 MPa - Column yield strength (5235)

fytp = 225 MPa - Base plate yield strength (S235)
fy - Nominal tensile yielding strength of the weaker part joined

fy = min (fy_cor, fy 1p) = min (225 MPa, 225 MPa) = 225 MPa

Calculate design resistance of base metal for FPBW
fy =225 MPa

Mo = 1 - Partial safety factor for resistance of steel cross-sections

Fy a3 - Design resistance of base metal for full penetration butt weld

Fu,ras = Jy = 25 MPR, 225 MPa
YMo 1

Result:

DCR - Demand over capacity ratio:

Fupa 5102 MPa
DCR = — = ————— =0.022676
Funss 225 MPa

= 5.102 MPa

PASS = 0.02

Check No. 2: Base Plate Yield Capacity (Tension Load)
Calculate load per flange
N, = 50 kN - Tension load

Fr pq - Tensile load per flange

N, 50 kN
Frps = = = — =25 kN
Determine dimensions for yield line calculations
e ’ w

€

6 0o
m,

O O

Fig. Dimensions for base plate yielding.
deor = 240 mm - Column depth

afy = 4.95 mm - Design weld throat at flange

s, = 350 mm - Spacing of anchor rods along Z-axis
8y = 350 mm - Spacing of anchor rods along Y-axis
By, = 450 mm - Base plate width

Ly, = 450 mm - Base plate length

Na,side = 2 - Number of anchor rods in tension per side

m, - mx dimension

Sy — deol 350 mm — 240 mm
my = = = 55 mm

2 2

w - w dimension

w = 8, (Ngside — 1) = 350 mm x (2 — 1) = 350 mm

e; - ex dimension
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SCI P398 Table 5.3

SCI P398 Table 5.3

SCI P398 Table 2.2

SCI P398 Table 5.3

SCI P398 Table 5.3

SCI P398 Table 2.2

SCI P398 Table 5.3

SCI P398 Table 2.2

SCI P398 pg. 10
SCI P398 pg. 10

EN 1993-1-8:2005 Table 6.2
SCI P398 pg. 10

EN 1993-1-1:2005 Clalgsi

EN 1993-1-8:2005 Table 6.2

EN 1992-4:2018 Clause
7.2.1.3

EN 1993-1-8:2005 Table 6.2

EN 1993-1-8:2005 Table 6.2

EN 1993-1-8:2005 Table 6.2

EN 1993-1-8:2005 Table 6.2

Lipy — 8y 450 mm — 350 mm
ex = = = 50 mm

2 2

b, - bp dimension

b, = By, = 450 mm
e - e dimension

By —w 450 mm — 350 mm
e= = = 50 mm

2 2

n - Edge distance on base plate
n = min (ex, 1.25my) = min (50 mm, 1.25 x 55 mm) = 50 mm

Calculate circular yield patterns
leff.ep1 - Effective length for circular yielding

leffiopl = Naside ™My = 2 X 7 X 55 mm = 345.58 mm

leff,ep2 - Effective length for individual end yielding

Ta,si 2
leffepn = ( 2“’) (wmy + 2e,) = <§> X ( % 55 mm + 2 x 50 mm) = 272.79 mm

lgff_cp - Governing effective length for circular pattern
leff,ep = min (Lerept, lefrep2) = min (345.58 mm, 272.79 mm) = 272.79 mm

Calculate non-circular yield patterns
leff,ncl - Effective length for single curvature

b, 4
Loffner = 7}" - @ — 295 mm

leffne2 - Effective length for individual end yielding

Ta,side 2
leffne2 = (Td) (4m; +1.25¢;) = <5) % (4 x 55 mm + 1.25 x 50 mm) = 282.5 mm

lsff‘m;; - Effective length for corner yielding

leffnes = 2my +0.625e, + e = 2 x 55 mm + 0.625 x 50 mm + 50 mm = 191.25 mm

lef f.nea - Effective length for group end yielding

(na,5i0e — 1) 82 (2 —1) x 350 mm
— =2 x 55 mm + 0.625 x 50 mm + — = 316.25 mm

leffmes = 2my + 0.625e, +
leff,n(- - Governing effective length for non-circular pattern

leffne = min (legenet, leffne2s leffned, leffnea) = min (225 mm, 282.5 mm, 191.25 mm, 316.25 mm) = 191.25 mm

Calculate total effective length for Mode 1-2
leff,1 - Total effective length for Mode 1

lepy,n = min (Leggep, leffne) = min(272.79 mm, 191.25 mm) = 191.25 mm

Calculate plate moment resistance for Mode 1-2
lepra = 191.25 mm

ty, = 20 mm - Base plate thickness

fytp = 225 MPa - Base plate yield strength (S235)
Yo = 1 - Partial safety factor for resistance of steel cross-sections

Mpuygd - Plate moment resistance for Mode 1

0.250es71(tp) Fyvp  0.25 x 191.25 mm x (20 mm)* x 225 MPa

Mpi,,ra = =4303.1 kN-mm
Yo, 1
Calculate tensile resistance of anchor rod
See anchor rod tensile capacity for the detailed calculations steps.
F} rq - Tensile resistance of anchor rod
ckyF, A, 0.85 x 0.9 x 800 MPa x 113.1 2
Fipg = ——= = 2 I 55.372 kN

YM2,anchor 1.25

Calculate base plate bending resistance
M1, ra = 4303.1 kKN-mm

m, = 55 mm

Na,side = 2 - Number of anchor rods in tension per side

F7.1 ra - Design resistance of base plate on failure mode 1-2

2Mp1, 2 x 4303.1 kN-
Fripa= ;’lw ==X 35053mm M _ 156.48 kN

Fr3 rd - Design resistance of base plate on failure mode 3

Fr3 ra = NasideFy,ra = 2 x 55.372 kN = 110.74 kN

Fp rq - Design resistance of base plate

Base Plate Design Report

Page 5 of 13




Fr ga = min (Fr1 g, Frard) = min (156.48 kN, 110.74 kN) = 110.74 kN

Result:
DCR - Demand over capacity ratio:

25 kN
110.74 kN

Frpa
DCR = — =
Frra

= 0.22574

EN 1993-1-8:2005 Clause
3.6.1 Note 3

EN 1993-1-8:2005 Table 3.4
EN 1993-1-8:2005

EN 1992-4:2018 Clause
7.2.1.3

Check No. 3: Anchor Rod Tensile Capacity

Fig. Anchor steel tension failure.
Calculate load per tension anchor
N, = 50 kN - Tension load

Mgt = 4 - Number of anchors in tension

Ngq - Design tension force on anchor rod

N, kN
Npg = — = S0kN = 12.5 kN
Nt 4
Calculate anchor tensile area
dane = 12 mm - Anchor rod diameter
A - Tensile stress area of anchor
A, = %(dm)z = % x (12 mm)? = 113.1 mm?

Calculate anchor steel tensile capacity
Fy_anc = 800 MPa - Anchor rod ultimate tensile strength (8.8)

¢ = 0.85 - Factor for anchor with cut threads

ka = 0.9 - Factor for non-countersunk anchor
YM2,anchor = 1.25 - Partial safety factor for resistance of bolts/anchors

NRd,s - Design resistance of anchor rod in tension

ckyFoyancAs  0.85 x 0.9 x 800 MPa x 113.1 mm?

Npas =
fids 1.25

YM2,anchor
Result:

DCR - Demand over capacity ratio:

poR - Nei L 125N

Ngas ~ 55.372 kN

= 0.22574

= 55.372 kN

Check No. 4: Concrete Breakout Capacity (Tension Load)

PLAN VIEW
L B 1
R g 1
< P z
. y hef
FRONT VIEW
L
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EN 1992-4:2018 Clause
7.2.1.4(8)

EN 1992-4:2018 Clause
7.2.1.4(8)

EN 1992-4:2018 Clause
7.2.1.4

EN 1992-4:2018 Eq. 7.2

EN 1992-4:2018 Eq. 7.3

EN 1992-4:2018 Clause
7.2.1.4

EN 1992-4:2018 Clause
7.2.1.4

EN 1992-4:2018 Clause
7.2.1.4
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Calculate total tension load on anchor group
N, = 50 kN - Tension load

Mgt = 4 - Number of anchors in tension
Ng,g1 = 4 - Number of anchors in anchor group BO 1
Ny, - Factored tensile load on anchor group

N, 50 kN
Nfo, = | — g=|— 4 =50 kN
s (%z) et ( 4 ) 8

Determine if the support is a narrow concrete member

The support is classified as a narrow member. The modified values below will be used throughout the calculations.

Symbol Description Value
Cle ft,g1 Anchor group BO 1 concrete edge distance (left) 75.0 mm
Cright,g1 | Anchor group BO 1 concrete edge distance (right) 75.0 mm
Ctop,gl Anchor group BO 1 concrete edge distance (top) 75.0 mm
Chottom,g1 | Anchor group BO 1 concrete edge distance (bottom) 75.0 mm
heg Anchor rod embedment length 300.0 mm
Ser Anchor rod characteristic spacing 900.0 mm
Cer Anchor rod characteristic edge distance 450.0 mm

Narrow Member TRUE
h:;,{gl Anchor group BO 1 modified effective embedment length | 116.7 mm
siwl Anchor group BO 1 modified characteristic spacing 350.0 mm
cgwl Anchor group BO 1 modified characteristic edge distance | 175.0 mm

Calculate characteristic strength of a single anchor
fer, = 25 MPa - Concrete compressive strength (C25/30)

hif,yl = 116.67 mm - Anchor group BO 1 modified effective embedment length
k1 = 8.9 - Breakout factor

NOgy. - Characteristic strength of a single fastener

MPa\ mm

1.5
NOgge = 8.9 | 22 MPa J(I16.67mm )™ 151 kN = 56.076 kN
! 1 MPa 1 mm

Calculate reference projected area of a single anchor

. 1 15
Nomo — ks ok ( ny!ﬂ) N

AOC,N - Reference projected area of a single fastener

Al = s/

trg1 gt = 350 mm x 350 mm = 122500 mm?

Calculate length of actual projected cone area (along Z-direction)
N4 = 2 - Number of anchors along Z-axis for anchor group BO 1

Ly, - Actual length of concrete cone for an anchor group

Lye = min (Cleft,glv CL,,gl) + (min <Ssnm,zglv St gt (Magl — 1))) + min (Cright,glv CLr,gl)

Lye = min (75 mm, 175 mm) + (min (350 mm, 350 mm x (2 — 1))) + min (75 mm, 175 mm)

Ly, = 500 mm

Calculate width of actual projected cone area (along Y-direction)
Ny gl = 2 - Number of anchors along Y-axis for anchor group BO 1

B¢ - Actual width of concrete cone for an anchor group

;. o= 1 / M </ H /
B = i (cmats 2s) + (min (Sumts st (st~ 1)) + 0 (Simts )

Bpye = min (75 mm, 175 mm) + (min (350 mm, 350 mm x (2 — 1))) 4+ min (75 mm, 175 mm)
Bpn. = 500 mm

Calculate actual projected area of the anchor group

Ay, - Actual projected area for a single anchor

Report

Sample calculation for worst
case: Anchor Group 1.




EN 1992-4:2018 Eq 7.4

EN 1992-4:2018 Eq. 7.5

EN 1992-4:2018 Eq. 7.6
EN 1992-4:2018 Eq. 7.7
EN 1992-4:2018 Table 4.1

EN 1992-4:2018 Eq. 7.1

te = LyeBye = 500 mm x 500 mm = 250000 mm?

Calculate shortest edge distance
Cmin,N - Shortest edge distance

Crin,N = i (Cleft,g1, Cright,gls Ctop,gls Chottom,gl) = Min (75 mm, 75 mm, 75 mm, 75 mm) = 75 mm

Calculate par: ters for breal resi e
\Ila.,;v - Parameter accounting for distribution of stresses in concrete

Cmin,
Ty =min (07403 22X ) 10) = min (0.7+0.3 x Tomm Y ) g goss7
C 175 mm

er,gl

W, N - Parameter accounting for shell spalling effect

b

116.67 mm
W,y = min | 0.5+ ;‘—6‘(‘), 1.0 | = min (045 + %, 1) =1

Calculate design concrete cone breakout resistance
W,..n = 1 - Parameter accounting for the influence of eccentricity

Wyrn = 1 - Parameter accounting for the influence of compression force

~Yae = 1.5 - Partial safety factor for concrete failure

Nra, - Design concrete cone breakout resistance for anchor group

NOgg,c ( AO‘TW) U NV re NVee NN

Npge = p
‘Me

56.076 kN x (%) X 0.82857 x 1 x 1 x 1
Nrie = - 5 = 63.215 kN

Result:
DCR - Demand over capacity ratio:

Nja 50 kN
Nrie  63.215 kN

DCR = = 0.79095

PASS =0

EN 1992-4:2018 Clause
7.2.1.5

EN 1992-4:2018 Clause
7.2.1.5 Note

EN 1992-4:2018 Eq 7.12

EN 1992-4:2018 Clause
7.2.1.5

EN 1992-4:2018 Eq 7.12

EN 1992-4:2018 Table 4.1

EN 1992-4:2018 Clause
7.2.1.5

Check No. 5: Anchor Pullout Capacity

Fig. Headed anchor concrete pullout failure.
Calculate load per tension anchor
N, = 50 kN - Tension load

Nt = 4 - Number of anchors in tension

Ng, - Design tension force on anchor rod

Ngg =

ﬂ:@:m,s}m

Na,t

Calculate max anchor head dimension
bembed_plate = 60 mm - Anchor embed plate diameter
tembed_plate = 10 mm - Anchor embed plate thickness
dane = 12 mm - Anchor rod diameter

dh,maz - Maximum allowed anchor head dimension
dhmaz = min (bembed plates 6 (tembed plate) + danc) = min (60 mm, 6 x (10 mm) + 12 mm) = 60 mm

Calculate area of bearing on circular plate
A;,Tg - Net area of bearing for circular end

= (o)~ (7))

Ay = % X (((60 mm)z) - ((12 mm)Z)) = 2714.3 mm*

Calculate basic anchor pullout strength

ko = 7.5 - Pullout cracking factor
rg = 2714.3 mm?
fer = 25 MPa - Concrete compressive strength (C25/30)
Yump = 1.5 - Partial safety factor for anchor pullout failure
NRa,s - Design concrete pullout resistance of cast-in anchor in tension

kyAprgfer 7.5 x 2714.3 mm? x 25 MPa
YMp 1.5

= 339.29 kN

Nra,s =

Base Plate Design Report
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Result:

DCR - Demand over capacity ratio:

Nga 12.5 kN

PASS = 0.04

EN 1992-4:2018 Eq. 7.27

EN 1992-4:2018 Eq. 7.27

DCR = = ———— =0.036841
Nra,s 339.29 kN
Check No. 6: Concrete Side-Face Blowout Capacity (Y-Direction)
cz
—
2, 1
/ \
/ \
/ \
/ \
z "\ /)
\ /
\ /
/
Sb 46
// \\
Y
PLAN VIEW
9 a_
z
\ ’
\ /
\ /
\ /
FRONT VIEW
4 1
Y
I | |
| I
||
| [}
| I
| 1
L
SIDE VIEW
Calculate tension load on single anchor in Y-direction
N, = 50 kN - Tension load
Nqt = 4 - Number of anchors in tension
Ngq - Design tension force on anchor rod
N, 50 kN
Npg= — = —— =125kN
Nt 4
Symbol Description Value
Cleft,s3 Single anchor concrete edge distance (left) 75.0 mm
Cright,s3 Single anchor concrete edge distance (right) 425.0 mm
Ctop,s3 Single anchor concrete edge distance (top) 425.0 mm
Chottom,s3 | Single anchor concrete edge distance (bottom) 75.0 mm

Calculate minimum edge distance to failure edge

Cleft,s3 = 75 mm - Single anchor concrete edge distance (left)
Cright,s3 = 425 mm - Single anchor concrete edge distance (right)

Czmin - Minimum edge distance along Z-axis
Czymin = I (Cleft 3, Cright,s3) = Min (75 mm, 425 mm) = 75 mm

Calculate minimum edge distance to the orthogonal edge
Ctop,s3 = 425 mm - Single anchor concrete edge distance (top)

Chottom,s3 = 1D mm - Single anchor concrete edge distance (bottom)

Cy,min = Minimum edge distance along Y-axis

Cy;min = MiN (Clop,s3; Chottom,s3) = Mmin (425 mm, 75 mm) = 75 mm

Calculate reference projected area
AOE,Nb - Reference projected area of a single fastener

A0e b = (4Czmin)’ = (4 x 75 mm)* = 90000 mm?
Calculate width of actual projected cone area (along Y-direction)
Be np - Width of actual projected area of the fastener

Benb = 2z min + min (26, min; Cymin) = 2 X 75 mm + min (2 x 75 mm, 75 mm) = 225 mm
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EN 1992-4:2018 Eq. 7.27

EN 1992-4:2018 Eq. 7.27

EN 1992-4:2018 Eq 7.12

EN 1992-4:2018 Clause
7.2.1.8

EN 1992-4:2018 Eq. 7.26

EN 1992-4:2018 Eq 7.28

EN 1992-4:2018 Eq. 7.29
EN 1992-4:2018 Eq. 7.6
EN 1992-4:2018 Table 4.1

EN 1992-4:2018 Eq. 7.25

Calculate height of actual projected cone area (across concrete thickness)
teone = 350 mm - Concrete thickness

hes = 300 mm - Anchor rod embedment length

H, Ny, - Height of actual projected area of the fastener
Heny = 2¢:min + (min (teone — hefy 2¢,min)) = 2 X 75 mm + (min (350 mm — 300 mm, 2 x 75 mm)) = 200 mm

Calculate actual projected cone area
Ap. - Actual projected area

Ane = BenpHenp = 225 mm x 200 mm = 45000 mm?

Calculate characteristic concrete blow-out strength of an individual anchor
Aprg = 2714.3 mm?

fer, = 25 MPa - Concrete compressive strength (C25/30)
ks = 8.7 - Side-face blowout factor

NOgy. b - Characteristic concrete blow-out strength of an individual fastener

Cz,min Avg [ for
NOgreh = ks (—— - N
Rich g ( mm ) mm? \ MPa
75 mm 2714.3 mm? /25 MPa
NOgpcr = 8.7 0.001 kN
Rkich ><<1mm>>< 1 mm? * 1 MPa *

NOgg,cr = 169.97 kN

Calculate parameter for disturbance of the distribution of stress
W, np - Parameter accounting for disturbance of the distribution of stresses in concrete

W, yp = min <047 103 (;yi) , 1.0) = min (0.7 10.3% <75&> , 1) —0.85

Cz,min 2 X 75 mm
Calculate side-face blowout resistance (Y-direction)
W, nb = 1 - Parameter accounting for a group effect
W,..n = 1 - Parameter accounting for the influence of eccentricity
yme = 1.5 - Partial safety factor for concrete failure

NRk,Cb - Design concrete blow-out resistance, adapted for headed anchor rods

AN
NORpch (m) Y NPy Ny Pec, N

Npi,ch =
Me

169.97 kN x (;}f’gggﬁ) X 0.85 % 1x 1
Nk = o = 48.159 kN

Result:

DCR - Demand over capacity ratio:

Ngq 12.5 kN
DCR = — e R
NRk,ch 48.159 kN

= 0.25956

PASS = 0.26

Check No. 7: Concrete Side-Face Blowout Capacity (Z-Direction)

Yo T N4 ICY

FRONT VIEW
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EN 1992-4:2018 Eq. 7.27

EN 1992-4:2018 Eq. 7.27

EN 1992-4:2018 Eq. 7.27

EN 1992-4:2018 Eq. 7.27

EN 1992-4:2018 Eq 7.12

EN 1992-4:2018 Clause
7.2.1.8

EN 1992-4:2018 Eq. 7.26

\ /
SIDE VIEW
Calculate tension load on single anchor in Z-direction
N, = 50 kN - Tension load
Nt = 4 - Number of anchors in tension
NEq - Design tension force on anchor rod
N, 50 kN
Npg = — = —— =125kN
Najt 4
Symbol Description Value
Cleft,s2 | Single anchor concrete edge distance (left) 75.0 mm
Cright,s2 | Single anchor concrete edge distance (right) 425.0 mm
Ctop,s2 Single anchor concrete edge distance (top) 75.0 mm
Chottom,s2 | Single anchor concrete edge distance (bottom) | 425.0 mm

Calculate minimum edge distance to failure edge
Ctop,s2 = 75 mm - Single anchor concrete edge distance (top)

Chottom,s2 = 425 mm - Single anchor concrete edge distance (bottom)

Cy,min - Minimum edge distance along Y-axis

Cymin = MIN (Crop,s2; Chottom,s2) = min (75 mm, 425 mm) = 75 mm

Calculate minimum edge distance to the orthogonal edge
Cleft,s2 = 75 mm - Single anchor concrete edge distance (left)

Cright,s2 = 425 mm - Single anchor concrete edge distance (right)

Czmin - Minimum edge distance along Z-axis
Coymin = TN (Cleft 2, Cright,s2) = Min(75 mm, 425 mm) = 75 mm

Calculate reference projected area
A0,y - Reference projected area of a single fastener

A0.np = (4eymin)” = (4 x 75 mm)® = 90000 mm®

Calculate width of actual projected cone area (along Z-direction)
BC,M - Width of actual projected area of the fastener

Benb = 26y,min + min(2¢ymin, Comin) = 2 X 75 mm + min (2 x 75 mm, 75 mm) = 225 mm

Calculate height of actual projected cone area (across concrete thickness)
teone = 350 mm - Concrete thickness

hey = 300 mm - Anchor rod embedment length

HL.,NI, - Height of actual projected area of the fastener
He Ny = 2¢ymin + (min (teone — hef, 2Cymin)) = 2 x 75 mm + (min (350 mm — 300 mm, 2 x 75 mm)) = 200 mm

Calculate actual projected area
Ap. - Actual projected area

Ane = BenpHeny = 225 mm x 200 mm = 45000 mm?

Calculate characteristic concrete blow-out strength of an individual anchor
Aprg = 2714.3 mm?

fer. = 25 MPa - Concrete compressive strength (C25/30)
ks = 8.7 - Side-face blowout factor

NORk,cb - Characteristic concrete blow-out strength of an individual fastener

Cymin Abprg fer
NOgrey = ks (220, | [ I
ftkieh g ( mm ) mm? \ MPa
75 mm 2714.3 mm? /25 MPa
NOgp.c» = 8. .001 kN
Orkch 87><<1mm)>< 1 mm? * lMPaXOOO
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EN 1992-4:2018 Eq 7.28

EN 1992-4:2018 Eq. 7.29
EN 1992-4:2018 Eq. 7.6
EN 1992-4:2018 Table 4.1

EN 1992-4:2018 Eq. 7.25

NOgk.e = 169.97 kN

Calculate parameter for disturbance of the distribution of stress
W Ny - Parameter accounting for disturbance of the distribution of stresses in concrete

L Jp—— <0.7 403 (;i) ; 1.0) — min (0.7 103x (ﬂ) , 1) —0.85

Cy,min 2 x 75 mm

Calculate side-face blowout resistance (Z-direction)

W, Nb = 1 - Parameter accounting for a group effect

W, n = 1 - Parameter accounting for the influence of eccentricity
Yue = 1.5 - Partial safety factor for concrete failure

NRy,eh - Design concrete blow-out resistance, adapted for headed anchor rods

Ave
NOgkcp (ﬁ) W oWy N Wee, v

NRkeh = p”
Me

169.97 kN x (42000mm2) g g5 1 x 1
Niteh = (90"001";‘“ ) — 48.150 kN

Result:

DCR - Demand over capacity ratio:

DoR = Ne _ _12OKN ) oros
Nike  48.159 kN

PASS = 0.26

Base Plate Design Report
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REFERENCES

CALCULATIONS

RESULTS

Summary of Design Checks

Load Combination Design Check Demand | Capacity DCR Result
1 Weld Capacity 5.10 225.00 0.02 PASS
1 Base Plate Yield Capacity (Tension Load) 25.00 110.74 0.23 PASS
1 Anchor Rod Tensile Capacity 12.50 55.37 0.23 PASS
1 Concrete Breakout Capacity (Tension Load) 50.00 63.22 0.79 PASS
1 Anchor Pullout Capacity 12.50 339.29 0.04 PASS
1 Concrete Side-Face Blowout Capacity (Y-Direction) 12.50 48.16 0.26 PASS
1 Concrete Side-Face Blowout Capacity (Z-Direction) 12.50 48.16 0.26 PASS

The design is adequate!

The governing combination
is Load Combination 1.
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