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File:Kula 25m, v-25ms - Deformed Shape (MODAL) - Mode 1 - T = 0.30993; f = 3.22652 - KN, m, C Units
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File:Kula 25m, v-25ms - Deformed Shape (MODAL ICE) - Mode 1 - T = 0.89725; f=1.11451 - KN, m, C Units
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File:Kula 25m, v-25ms -

Moment 2-2 Diagram (COMB_Wind(lce)_450+TEMP) - KN, m, C Units
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File:Kula 25m, v=25m/s - Shear Force 3-3 Diagram (COMB_Wind(lce) 450) - KN, m, C Units
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File:Kula 25m, v-25ms - Joint Reactions (COMB_Wind_X) - KN, m, C Units

TUMOBA MNOXAPOHABJTIOOATEJTHA 25 METPOBA KYJA 3A MAKCUMAJTHA CKOPOCT HA BATBPA V=25 m/s

Page 10 of 36



MOKC NHXEHEPUHI EOOQ, rp. Codus, +359 888863367. e-mail: pocs.eng@gmail.com

6.5.12 19:29:30

3
=
o
L
ﬁ7ﬁl&4
o
o
[

File:Kula 25m, v-25ms - Joint Reactions (COMB_Wind(lce) X+TEMP) - KN, m, C Units

TUMOBA MNOXAPOHABJTIOOATEJTHA 25 METPOBA KYJA 3A MAKCUMAJTHA CKOPOCT HA BATBPA V=25 m/s
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File:Kula 25m, v-25ms - Joint Reactions (COMB_Wind_450) - KN, m, C Units

TUMOBA MNOXAPOHABJTIOOATEJTHA 25 METPOBA KYJA 3A MAKCUMAJTHA CKOPOCT HA BATBPA V=25 m/s
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Kula 25m, v-25ms - Joint Reactions (COMB_Wind(lce) 450+TEMP) - KN, m, C Units

TUMOBA MNOXAPOHABJTIOOATEJTHA 25 METPOBA KYJA 3A MAKCUMAJTHA CKOPOCT HA BATBPA V=25 m/s
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File:Kula 25m, v-25ms - Joint Reactions (SEIZM_COMB) - KN, m, C Units

TUNOBA MNMOXXAPOHABJTIOOATEJTHA 25 METPOBA KYJTA 3A MAKCUMAJNHA CKOPOCT HA BATBHPA V=25 m/s
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File:Kula 25m, v-25ms - Joint Reactions (COMB_Wind_X) - KN, m, C Units

TUMOBA MNOXAPOHABJTIOOATEJTHA 25 METPOBA KYJA 3A MAKCUMAJTHA CKOPOCT HA BATBPA V=25 m/s
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File:Kula 25m, v-25ms - Joint Reactions (COMB_Wind(lce) X+TEMP) - KN, m, C Units
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File:Kula 25m, v-25ms - Joint Reactions (COMB_Wind_450) - KN, m, C Units
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File:Kula 25m, v-25ms - Joint Reactions (COMB_Wind(lce) 450+TEMP) - KN, m, C Units

TUNOBA MNMOXXAPOHABJTIOOATEJTHA 25 METPOBA KYJTA 3A MAKCUMAJNHA CKOPOCT HA BATBHPA V=25 m/s
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File:Kula 25m, v-25ms - Joint Reactions (SEIZM_COMB) - KN, m, C Units

TUNOBA MNMOXXAPOHABJTIOOATEJTHA 25 METPOBA KYJTA 3A MAKCUMAJNHA CKOPOCT HA BATBHPA V=25 m/s
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Opa3mepsiBaHe Ha NbLPBUAT OAN Ha KOJIOHaTa

kN 8 kN
R, =355—— E:=206x10 —
y 2 2
cm m
Non = 810kN N = 964.2kN M, := 5.45kN-m My := OKN-m
MpueTo cevyeHne L-180.180.14
Ve =09
2 3 3 .
A := 48.8cm W, := 96.13cm W,, ;= Ocm i:=3.54cm
AW X y

MpoBepka Ha AKOCT

Ant=A Wynt.min = Wy Wynt.min = Wy
Api= 18cm-14cm  Ag=252cm’
2
A,y = 18cm-1.4cm Ay =252cm
2
—=1 n:=15 -8k 4Yn.111, Tabnmua 8 ot [HIMCK]
Aw
oy = 1.12 oy =16
n
max(N,.,N M M
N
(Non: N + X ; y — 064 M
Ant e Ry S Wynt.min Ve Ry Sy Wyntmin Ry

MpoBepka Ha ycTonuMBOCT

Lef Ry
Lef:=1.7m Ai=— A =48 A =X\ |— x_=1.99
i E
2 2 M
M = MX +My Li=— e=0.6cm
NH

3 .
WC -=96.13cm - CbnNpoTMBUTENEH MOMEHT 3a HAaN-CUJTHO HATUCHATOTO BJ1TAKHO
Ag

A
my =e— —=1 my =029 X =1.99

W, Ay

- BUX: BWX Tabnnua 60 Ha npunoxeHue 4 ot [HMCK]

n=1.28

mef = 'r]m1 mef =0.37 )\_ =1.99

M.y [ Mef | M.p
0.25 | 0.37 0.5

X[1.50[0.804] 0.762 | 0.716 - BUX: BUX Tabnuua 61 Ha npunoxeHue 4 ot [HMCK]

1.9910.743| 0.701 | 0.654 | &g = 0.743

A
A >(2.00(0.742]| 0.699 | 0.653

NH

——=0.83<1
b AN Ry

TUMOBA MNOXAPOHABJTIOOATEITHA 25 METPOBA KYJA 3A MAKCUMAJITHA CKOPOCT HA BATBPA V=25 m/s
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MpoBepka Ha eneMeHTa, KaTo LeHTPUYHO HaTUCHaT

MpoBepka Ha AKOCT

Lata= A
max(N N

Ny
max(NonN) - e
Ant YRy

MNpoBepka Ha ycTonumBOCT

) . I'ef
Lai': 1.7m ’&“’:T =48
Ry
A =\ |— x_=1.99
VA E

R
b= [1 - (0.073 - 5.53-?"}_'\/ x_} if 0<X <25

Ry Ry Ryl 2
147-13— | 03712732 | x_+| 00275553 |3 *| if 25<x_<45

332 .
otherwise

X 2(51-2)
b = 0.82
NH

—— =0.75<1
A'd)"Yc'Ry

TUMOBA MNOXAPOHABJTIOOATEITHA 25 METPOBA KYJA 3A MAKCUMAJITHA CKOPOCT HA BATBPA V=25 m/s
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Opa3mepsiBaHe Ha BTOPUAT AAN Ha KONoHaTa

CeyeHue 1
kN 8 kN
R, = 355—— E:=206%x10 —
y 2 2
cm m
Nop = 505kN Ny := 642.6kN M, := 0.6kN-m M, = OkN-m
MpueTo cevyeHne L-140.140.14
Ve =09
2 3 3 .
A := 37.03cm W, :=48.93cm W,, = 0cm i:=2.72cm
AW X y

MpoBepka Ha AKOCT

Ant=A w W

xnt.min = Y¥x Wynt.min = Wy
Api= 14cm-14cm  Ag=19.6cm”
Ay = l4cm-14em A, = 19.6cm

w
2
—=1 n:=15 -8k 4Yn.111, Tabnmua 8 ot [HIMCK]
Aw
Ccy =112 cy::1.6
n
max(N,.,N M M
on°"H
( ) + X N y -043 A
Ant e Ry S Wynt.min Ve Ry Sy Wyntmin Ry

MpoBepka Ha ycTonuMBOCT

Lot Ry
Lo i= 2.24m Nm—— x=82 A= = A= 342
i E
M
M= M +M°  e=——  e=01cm
NH

3 .
WC -=48.93cm - CbnNpoTMBUTENEH MOMEHT 3a HAaN-CUJTHO HATUCHATOTO BJ1TAKHO
Ag

A
my=e—  —=1 my=007 X\ =342

W, Ay

- BUX: BWX Tabnnua 60 Ha npunoxeHue 4 ot [HMCK]

n:=1.154

mef = 'r]m1 mef = 0.08 )\_ =3.42

M.y [ Mef | M.p

0.1 0.1 0.25
X1[3.00[0.667| 0.667 | 0.597 - BUX: BUX Tabnuua 61 Ha npunoxeHue 4 ot [HMCK]

3.42/10.600( 0.600 | 0.534 | ¢ :=0.6

A
A >[3.50(0.587| 0.587 | 0.522

NH

— =091 <1
b AN Ry

TUMOBA MNOXAPOHABJTIOOATEJTHA 25 METPOBA KYJA 3A MAKCUMAJTHA CKOPOCT HA BATBPA V=25 m/s
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CeueHue 2
R, =355 E£._206x 10° XN
/\N\W\‘_ . _2 /\N\/._ . >< _2
cm m
Nop= S05kN Ny, = 948kN M, ;= 1.56kN-m M! := OkN-m
MpueTo cevyeHne L-140.140.14
o= 0.9
A=37.03cm° W, :=4893m° W = 0Ocm’ =272
A=37.03cm :=48.93cm :=0cm Ji=2.72cm
NMpoBepka Ha AKOCT
A= A Mteaios= Wx  Mywtumin = Wy
Ag= l4cm-1dcm  Ag=19.6cm’
2
A= 14cm-1.4cm AW= 19.6cm
As
—=1 n:=15 -8k 4Yn.111, Tabnmua 8 ot [HIMCK]
AW M
So= 1.12 A%N:: 1.6
n
max(N,.,N M M
»NH
( on ) + X + y =04 <1
Ant e Ry S Wynt.min Ve Ry Sy Wyntmin Ry
NMpoBepka Ha yCTOMYMBOCT
. _ tef N Y
2 2 M
M= M, +M e :=— e=0.3cm
M X y MTN
H
W = 48.930m3 - CbNPOTMBUTENEH MOMEHT 33 Hal-CUITHO HATUCHATOTO BNakHO
m e A A 1 m 022 X\ 3.42
My =€ - = 1=Y = 0.
We Aw
- BUX: BWX Tabnnua 60 Ha npunoxeHue 4 ot [HMCK]
o= 1.154
Meg, = N"My mgs = 0.25 X =342
M.y [ Mef | M.p
0.25 | 0.25 0.5
X1[3.00[0597| 0597 | 052 - BUX: BUX Tabnuua 61 Ha npunoxeHue 4 ot [HMCK]
A |3.42/10.534( 0.534 | 0.465 | & :=0.534
A >|3.50(0.522| 0.522 | 0.455
NH
— =087 =1
b AN Ry

TUMOBA MNOXAPOHABJTIOOATEJTHA 25 METPOBA KYJA 3A MAKCUMAJTHA CKOPOCT HA BATBPA V=25 m/s
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MpoBepka Ha eneMeHTa, KaTo LeHTPUYHO HaTUCHaT

NMpoBepka Ha sIKOCT
Lata= A
max(Non, NH)

Ant YRy

=046 <1

MNpoBepka Ha ycTonumBOCT

) . Lef
Ry
X =\ [ X = 2.59
N E

R
b= [1 - (0.073 - 5.53-?"}_'\/ x_} if 0<X\ <25

Ry Ry Ryl 2
147-13— | 0371273 |x_+| 00275553 |3 *| if 25<x_<45

332 .
otherwise

X 2(51-2)

¢ =073
NH

————=0.64<1
A'd)"Yc'Ry

TUMOBA MNOXAPOHABJTIOOATEITHA 25 METPOBA KYJA 3A MAKCUMAJITHA CKOPOCT HA BATBPA V=25 m/s
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Opa3mepsiBaHe Ha TPETUAT ASAN Ha KONloHaTa

kN 8 kN
R, :=355—— E:=206x 10 —
y 2 2
cm m
Nop = 187kN Ny := 287kN M, := 0.74kN-m My := OkN-m
MpueTo cevyeHne L-120.120.12
Ve =09
2 3 3 .
A:=18.7cm W, :=24.2cm W,, := 0cm i:=2.37cm
MWV X y
NMpoBepka Ha AKOCT
Ant=A Wynt.min = Wy Wynt.min = Wy
Ag :=10cm-1cm Af:1Ocm2
2
A,y = 10cm-1cm A, =10cm
P
—=1 n:=15 -8k 4Yn.111, Tabnmua 8 ot [HIMCK]
Aw
c, = 1.12 cy::1.6
n
max(N,.,N M M
»'YH
(Non: N + X ; y —042 A
Ant e Ry S Wynt.min Ve Ry Sy Wyntmin Ry

MpoBepka Ha ycTonuMBOCT

Lef Ry
Lef:=1.75m Ai=— A=74 A =X\ |— x_=3.07
i E
2 2 M
M = MX +My Li=— e=0.3cm
NH

3 .
WC = 24.2cm - CbnNpoTMBUTENEH MOMEHT 3a HAaN-CUJTHO HATUCHATOTO BJ1TAKHO

A As
my =e— —=1 my = 0.2 X =307
We Aw
- BUX: BWX Tabnnua 60 Ha npunoxeHue 4 ot [HMCK]
n:=1.23
mef = 'r]m1 mef = 025 )\_ = 307

M.y [ Mef | M.p

0.1 | 0.25 | 0.25
N[2.50[0.742] 0.672 | 0.672 - BUX: BUX Tabnuua 61 Ha npunoxeHue 4 ot [HMCK]

2.67|0.717| 0.647 | 0.647 P = 0.647

A
A >[3.00(0.667| 0.597 | 0.597

NH

——— =074 =1
b AN Ry

TUMOBA MNOXAPOHABJTIOOATEITHA 25 METPOBA KYJA 3A MAKCUMAJITHA CKOPOCT HA BATBPA V=25 m/s
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MpoBepka Ha eneMeHTa, KaTo LeHTPUYHO HaTUCHaT

MpoBepka Ha AKOCT

Lata= A
max(N N

Ny
—( on ):0.48 <1
Ant YRy

MNpoBepka Ha ycTonumBOCT

) . I'ef
Lai': 1.7m 3‘\":7 AN=72
Ry
A =\ |— XA =298
VA E

R
b= [1 - (0.073 - 5.53-?"}_'\/ x_} if 0<X <25

Ry Ry Ryl 2
147-13— | 03712732 | x_+| 00275553 |3 *| if 25<x_<45

332 .
otherwise

X 2(51-2)
& = 0.64
NH

—— =0.75<1
A'd)"Yc'Ry

TUMOBA MNOXAPOHABJTIOOATEITHA 25 METPOBA KYJA 3A MAKCUMAJITHA CKOPOCT HA BATBPA V=25 m/s
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OpasmepsiBaHe Ha X BPb3KM Ha NbPBO HUBO

MpoBepka 1

Mpodpun  L100x100x8

kN 8 kN
R, = 35.5—2 E :=2.06x10 —

y
cm

Non = 133.2kN Ny := 133.2kN

Ve =09 iy =1.96cm i, :=3.06cm

A= 155om?  Lety:=1.98m L, = 1.96m

MpoBepka Ha AKOCT

A A

nt =
max(Non,NH)

Ant e Ry

=0.27 1

NMpoBepka Ha ycTtonumBocT noY

I'ef.y

)\yiz : >\y=100

Ry
Ay N (= Ny = 4.15

R
P _553—Y |\, i
oy = |1 {0.073 5.53.— jx_y Ay if 0<x, <25

Ry

332

x—3/2'(51 - x—y)

otherwise

NH
A ¢y' o Ry

NMpoBepka Ha ycTtomunmBocT no Z
L

=065 =1

ef.z

Ay = X, =64

iZ
R
y
=N | —
2| E

R
y .
b= |1~ (0.073— 5.53~?]x_z~ [x, if 0<x_,<25

Ry

\_, = 2.66

332 .
otherwise

x_zz-(51 -3,

NH

——— =038 K1
Ao Ry

R
1.47 - 13-? - (0.371 - 27.3~?yj->\_2 + [0.0275 -5.53

R
N
E

Ry,
E

R
147 —13— —| 0371 - 27.3—2 | x .+ 0.0275 - 5.53—
E E y

A

4

2
-y

if 25 < )\_y <45

2 if 25<x ,<45

Py = 041

b, = 0.71

TUMOBA MNOXAPOHABJTIOOATEJTHA 25 METPOBA KYJA 3A MAKCUMAJTHA CKOPOCT HA BATBPA V=25 m/s
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OpasmepsiBaHe Ha X BPb3KM Ha BTOPO HUBO

Mpodun  L90x90x7
kN 8 kN
R,, :=35.5—— E:=206x10 —
y 2 2
cm m

Non = 94.2kN Ny = 94.2kN

Ve =09 i, :=2.75cm i, :=1.76cm

y
=3.08m L

A = 1220m2 Lefy o ef.Z = 154m
MV

MpoBepka Ha AKOCT

A A

nt =
max(Non, NH)

Ant YRy

=024 <1
NMpoBepka Ha ycTtonumBocT noY

—112

ky\/i —465

Py = |1 (0073 5.53. ] y/ Ly I 0<x,

xy_

R R R
147-132 _ (0.371 - 27.3.—y}>\_ + [0.0275 - 5.53—@%_ 2 if 25<x, <45 by = 0.33
E E y E y y
332 .
5 otherwise
Ay -(51 - x_y)
NH
—— =073 <1
A'd)y'WC' Ry
NMpoBepka Ha ycTtomunmBocT no Z
I'ef.z
Xy = X, = 88
z
RV
N, = N [— X, =363
E
RV
¢ [1-]0073-853—x » [»_, f 0<Xx, <25
Ry N Ryl. 2
147 -13—-|0.371 - 27.3— |- 0.0275 - 5.53-— |- N if 2.5< A< 4.5
E E E ¢, =0.51
332 .
5 otherwise
2 (51-24)
NH
— - 048 <1
A-dy e Ry

TUMOBA MNOXAPOHABJTIOOATEITHA 25 METPOBA KYJA 3A MAKCUMAJITHA CKOPOCT HA BATBPA V=25 m/s
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OpasmepsiBaHe Ha X BPb3KU Ha TPETO HUBO

MpoBepka 1

Mpodun L65x65%x6

kN 8 kN
R, = 35.5—2 E :=2.06x10 —

y
cm

Non = 45.8kN Ny := 45.8kN

Ve =09 iy =126cm i,:=1.97cm

Lefy = 1.21m Ly, = 2.42m

A:=753cm>  efy
MV

MpoBepka Ha AKOCT

A A

nt =
max(Non,NH)

Ant e Ry

=0.19 =1

NMpoBepka Ha ycTtonumBocT noY

I'ef.y

)\y2= : )\y=96

\%

Ry
NN Ny =399

R
P _553—Y |\, i
oy = |1 {0.073 5.53.— jx_y Ay if 0<x, <25

Ry

332

x—3/2'(51 - x—y)

otherwise

NH
A ¢y' o Ry

NMpoBepka Ha ycTtomunmBocT no Z
L

=043 <1

ef.z

Xy = X, =123

Ry
)\_Z = )\Z' ? )\_Z =51

R
y .
b= |1~ (0.073— 5.53~?]x_z~ [x, if 0<x_,<25

Ry

332 .
otherwise

x_zz-(51 -3,

NH

——— =068 K1
Ao Ry

R
1.47 - 13-? - (0.371 - 27.3~?yj->\_2 + [0.0275 -5.53

R
N
E

Ry,
E

R
147 —13— —| 0371 - 27.3—2 | x .+ 0.0275 - 5.53—
E E y

A

4

2
-y

if 25 < )\_y <45

2 if 25<x ,<45

Py = 0.44

b, =0.28
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OPA3MEPABAHE HA AHKEPHOTO YCTPOMUCTBO
Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide: Design of fastenings on

concrete
Ratio
0,86
§
=
A
38

GENERAL
Connection no.: 1
Connection name: Fixed column base
GEOMETRY
COLUMN
Section: SHSC 160x160x10
L.= 5,00 [m] Column length
d= 0,0 [Deg] Inclination angle
he= 16,0 [em] Height of column section
b = 16,0 [em] Width of column section
twe = 1,0 [em] Thickness of the web of column section
te. = 1,0 [cm] Thickness of the flange of column section
re = 1,5 [em] Radius of column section fillet
A= 56,6 [cm?] Cross-sectional area of a column
ch = 2048,0 [cm4] Moment of inertia of the column section
Material: S 235
foe= 23,50 [kN/cm?] Resistance
fuc= 36,00 [kN/cm2] Yield strength of a material

COLUMN BASE

|pd = 38,0 [cm] Length

bpd = 38,0 [em] Width

tpd = 2,5 [em] Thickness

Material: S 235

fypa = 23,50 [kN/cm?] Resistance

fupd = 36,00 [kN/sz] Yield strength of a material

ANCHORAGE

Class = 8.8 Anchor class

fyb = 64,00 [kN/cm?] Yield strength of the anchor material

fub = 80,00 [kN/cmz] Tensile strength of the anchor material
= 3,0 [cm] Bolt diameter

Ay = 5,6 [cm?] Effective anchor area

ny = 3 Number of bolt columns

ny = 3 Number of bolt rows

TUMOBA MNOXAPOHABJTIOOATEITHA 25 METPOBA KYJA 3A MAKCUMAJITHA CKOPOCT HA BATBPA V=25 m/s
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Horizontal spacing e,;; = 13,5 [cm]

Vertical spacing e,; = 13,5 [cm]

Anchor dimensions

L= 5,0 [em]

L, = 254,0 [cm]

L3 = 3,0 [cm]

Anchor plate

Ip = 12,0 [em] Length

bp = 12,0 [em] Width

tp = 2,5 [em] Thickness

Material: S 235

f,= 23,50 [kN/cm?] Resistance

Washer

lwg = 6,0 [cm] Length

b4 = 6,0 [cm] Width

twa = 1,0 [em] Thickness

STIFFENER

lg= 38,0 [em] Length

hg = 20,0 [em] Height

tg = 1,0 [em] Thickness

d;= 5,0 [em] Cut

d, = 5,0 [em] Cut

MATERIAL FACTORS

Ivo = 1,00 Partial safety factor

Iy = 1,25 Partial safety factor

jC = 1,50 Partial safety factor
SPREAD FOOTING

L= 800,0 [em] Spread footing length

B= 800,0 [em] Spread footing width

H= 250,0 [em] Spread footing height

Concrete

Class C20/25

fCk = 2,00 [kN/cmz] Characteristic resistance for compression
Grout layer

tg = 6,0 [em] Thickness of leveling layer (grout)
ka’g = 1,20 [kN/cmZ] Characteristic resistance for compression
Ciy= 0,30 Coeff. of friction between the base plate and concrete
WELDS

a, = 0,8 [em] Footing plate of the column base
ag = 0,8 [em] Stiffeners

LOADS

Case: Manual calculations.

Nj,Ed = 921 [kN] Axial force

VJ. Edy = 55,50 [kN] Shear force

Vj,Ed .= 63,10 [kN] Shear force

RESULTS

TENSION ZONE
STEEL FAILURE

A, = 5,6 [cm?]
fp= 80,00  [kN/cm?]
Beta = 0,85
Firast = beta™0.9% A s,

[kN]

TUMOBA MNOXAPOHABJTIOOATEJTHA 25 METPOBA KYJA 3A MAKCUMAJTHA CKOPOCT HA BATBPA V=25 m/s

Effective anchor area

Tensile strength of the anchor material
Reduction factor of anchor resistance

Anchor resistance to steel failure

[Table 3.4]
[Table 3.4]
[3.6.1.(3)]

[Table 3.4]
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Fths1= 274,67

st = 1,20 Partial safety factor CEB [3.2.3.2]

fyb 64,00 [kN/cmz] Yield strength of the anchor material CEB [9.2.2]

Firas2 = fyo Ao/ Ivs

Firds2 = 299,20 [kN] Anchor resistance to steel failure CEB [9.2.2]

FiRrd,s = MiN(Fy Ry s1:Ft Ra,s2)

Firds = 274,67 [kN] Anchor resistance to steel failure

PULL-OUT FAILURE

fCk 2,00 [kN/cmz] Characteristic compressive strength of concrete EN 1992-1:[3.1.2]

Ah = 136,9 [cmz] Bearing area of the head CEB [15.1.2.3]

Py 14,00 [kN/cmz] Characteristic strength of concrete (pull-out) CEB [15.1.2.3]

jMp = 2,16 Partial safety factor CEB [3.2.3.1]

Firdp = PP/ Ivp

Ft,Rd,p = 950,91 [kN] Design uplift capacity CEB [9.2.3]

CONCRETE CONE FAILURE

het = 250,0 [em] Effective anchorage depth CEB [9.2.4]

NRk CO = 7_5[N0.5/mm0,5]*f6k*hef1.5

Nrkc = 4192, 63 [kN] Characteristic resistance of an anchor CEB [9.2.4]

SerN = 750, 0 [em] Critical width of the concrete cone CEB [9.2.4]

CorN = 375,0 [em] Critical edge distance CEB [9.2.4]

Acno = 603729,0 [cm?] Maximum area of concrete cone CEB[9.2.4]

AC’N = 603729,0 [Cm2] Actual area of concrete cone CEB [9.24]

[ an = AcNAcNo

| AN 1,00 Factor related to anchor spacing and edge distance CEB [9.2.4]

c= 375,0 [em] Minimum edge distance from an anchor CEB[9.2.4]

| N> 0.7 +0.3*clc, \ £ 1.0

| oN= 1,00 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the concrete  CEB [9.2.4]

| eoN -1/ 00 Factor related to distribution of tensile forces acting on anchors CEB [9.2.4]

| eN = 0.5 + h,dmm}/200 7 1.0

| reN -~ 1,00 Shell spalling factor CEB [9.24]

| werN = 1,00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB [9.2.4]

ch = 2,16 Partial safety factor CEB [3.2.3.1]
- 0« * * * * )

Ft,Rd,C - NRk,C | AN | s,N | ec,N I re,N | ucr,N/JMc

Ft,Rd,c = 1941, 03 [kN] Design anchor resistance to concrete cone failure EN 1992-1:[8.4.2.(2)]

SPLITTING FAILURE

het = 250,0 [em] Effective anchorage depth CEB [9.2.5]

NRk (;0 = 7_5[N0.5/mm0.5]*f6k*hef1.5

Ngk CO = 4192, 63 [kN] Design uplift capacity CEB [9.2.5]

SorN = 500,0 [em] Critical width of the concrete cone CEB [9.2.5]

CorN = 250,0 [em] Critical edge distance CEB [9.2.5]

Acno = 277729,0 [cm?] Maximum area of concrete cone CEB[9.2.5]

AN = 277729,0 [em?] Actual area of concrete cone CEB [9.2.9]

[ an=AcNAcNo

| AN 1,00 Factor related to anchor spacing and edge distance CEB [9.2.5]

c= 250,0 [em] Minimum edge distance from an anchor CEB [9.2.5]

| N> 0.7 +0.3*clc, \ £ 1.0

| oN= 1,00 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the concrete  CEB [9.2.5]

| eoN =1/ 00 Factor related to distribution of tensile forces acting on anchors CEB [9.2.5]

| eN = 0.5 + h,dmm}/200 7 1.0

| reN - 1,00 Shell spalling factor CEB [9.2.5]

| werN - 1,00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB [9.2.5]

LN = (h/(2*hgg))?° £ 1.2

TUMOBA MNOXAPOHABJTIOOATEJTHA 25 METPOBA KYJA 3A MAKCUMAJTHA CKOPOCT HA BATBPA V=25 m/s
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| AN 0,63 Coeff. related to the foundation height CEB [9.2.5]

In sp = 2,16 Partial safety factor CEB [3.2.3.1]
- 0+ * * * * * .

Ft,Rd,Sp - NRK,C | AN | s,N | ec,N ‘ re,N | ucr,N | h,N/jM,sp

FiRd sp = 1222,717 [kN] Design anchor resistance to splitting of concrete CEB [9.2.5]

TENSILE RESISTANCE OF AN ANCHOR

Fira = Min(Firy s+ Firdp » Firac Firdsp)

Ft,Rd = 274,67 [kN] Tensile resistance of an anchor

BENDING OF THE BASE PLATE

Ieff,1 = 19,0 [em] Effective length for a single bolt for mode 1 [6.2.6.5]
lef2 = 19,0 [cm] Effective length for a single bolt for mode 2 [6.2.6.5]
m= 4,9 [em] Distance of a bolt from the stiffening edge [6.2.6.5]
Mpl,1,Rd = 6,98 [kN*m] Plastic resistance of a plate for mode 1 [6.2.4]
MpI,Z,Rd = 6,98 [kN*m] Plastic resistance of a plate for mode 2 [6.2.4]
FT’H;{d = 574,20 [kN] Resistance of a plate for mode 1 [6.2.4]
FT,Z,Rd = 572,13 [kN] Resistance of a plate for mode 2 [6.2.4]
FT,3,Rd = 824,00 [kN] Resistance of a plate for mode 3 [6.2.4]

Fipird = Min(Fy 4 ra» Frord Frard)

Ft,pI,Rd = 572,13 [kN] Tension resistance of a plate [6.2.4]
TENSILE RESISTANCE OF A COLUMN WEB

twe = 1,0 [em] Effective thickness of the column web [6.2.6.3.(8)]
beff,t,wc = 17,9 [em] Effective width of the web for tension [6.2.6.3.(2)]
A= 28,6 [cm2] Shear area EN1993-1-1:[6.2.6.(3)]
z = 0,81 Reduction factor for interaction with shear [6.2.6.3.(4)]
Ft,wc,Rd =z bef‘f,t,wc tWc fyc / j|\/|0

Ft’WC,Rd = 342,50 [kN] Column web resistance [6.2.6.3.(1)]
RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE

Nijd = 1066,43 [kN] Resistance of a spread footing for axial tension [6.2.8.3]

CONNECTION CAPACITY CHECK

N /Ndef1,0(6.24) 0,86 < 1,00 verified (0,86)

j,Ed

SHEAR
BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE
Shear force Vj Ed,y

dy v 0,57 Coeff. taking account of the bolt position - in the direction of shear [Table 3.4]
db,y = 0,57 Coeff. for resistance calculation F1,vb,Rd [Table 3.4]
k4 v 2,50 Coeff. taking account of the bolt position - perpendicularly to the direction of shear [Table 3.4]
F1,vb,Rd,y = k1,y*db,y*fup*d*tp/ Iz

F1 vb.Rd v 309,37 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate [6.2.2.(7)]
Shear force Vj,Ed,z

dy,= 0,57 Coeff. taking account of the bolt position - in the direction of shear [Table 3.4]
db,z = 0,57 Coeff. for resistance calculation F1,vb,Rd [Table 3.4]
ki,= 2,50 Coeff. taking account of the bolt position - perpendicularly to the direction of shear [Table 3.4]

FivbRdz = 1.2 % 2 Tup e / Iy

F1,vb,Rd,z =309, 37 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate [6.2.2.(7)]
SHEAR OF AN ANCHOR BOLT

d,= 0,25 Coeff. for resistance calculation F2,vb,Rd [6.2.2.(7)]
A, = 7,1 [cm?] Effective anchor area [6.2.2.(7)]
fub = 80,00 [kN/cmz] Tensile strength of the anchor material [6.2.2.(7)]
e = 1,25 Partial safety factor [6.2.2.(7)]

Favb,rd = 9 Fub Aov/Imz

szb’Rd = 112,19 [kN] Shear resistance of a bolt - without lever arm [6.2.2.(7)]
dy = 2,00 Factor related to the fastening of an anchor in the foundation CEB [9.3.2.2]
MRk,s = 1,57 [kN*m] Characteristic bending resistance of an anchor CEB [9.3.2.2]
lsm = 8,0 [em] Lever arm length CEB[9.3.2.2]

TUMOBA MNOXAPOHABJTIOOATEITHA 25 METPOBA KYJA 3A MAKCUMAJITHA CKOPOCT HA BATBPA V=25 m/s
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Ims = 1,20 Partial safety factor

FuRdsm = dM*MRk,s/Usm*st)

FuRrdsm = 32,72 [kN] Shear resistance of a bolt - with lever arm
CONCRETE PRY-OUT FAILURE

NRrk ¢ = 4192,63 [kN] Design uplift capacity

ks = 2,00 Factor related to the anchor length

Ime = 2,16 Partial safety factor

FuRrd.cp = Ka"™Nri o/ Iue

quRd,Cp = 3882,06 [kN] Concrete resistance for pry-out failure

CONCRETE EDGE FAILURE

Shear force Vj,Ed,y

VRke yo =29358, 91 [kN] Characteristic resistance of an anchor

CEB [3.2.3.2]

CEB[9.3.1]

CEB [9.2.4]
CEB [9.3.3]
CEB [3.2.3.1]

CEB [9.3.1]

CEB [9.3.4.(a)]

| AVy " 0,29 Factor related to anchor spacing and edge distance CEB [9.3.4]
| hVy 1,32 Factor related to the foundation thickness CEB [9.3.4.(c)]
| sVy 0,90 Factor related to the influence of edges parallel to the shear load direction CEB [9.3.4.(d)]
| ecVy = 1,00 Factor taking account a group effect when different shear loads are acting on the individual anchors in a group CEB [9.3.4.(e)]
| avy " 1,00 Factor related to the angle at which the shear load is applied CEB [9.3.4.()]
| wrVy - 1,00 Factor related to the type of edge reinforcement used CEB [9.3.4.(9)]
Ime = 2,16 Partial safety factor CEB[3.2.3.1]
Furdey = VRkey | avy T nvy Tsvyleovy | avy | uorvy/ e

Fvdeyny = 4654,83 [KN] Concrete resistance for edge failure CEB [9.3.1]

Shear force Vj’Ed'z

VRke ZO =29358, 91 [kN] Characteristic resistance of an anchor

CEB [9.3.4.(a)]

| AVzo 0,29 Factor related to anchor spacing and edge distance CEB [9.3.4]

| hvz 1,32 Factor related to the foundation thickness CEB [9.3.4.(c)]

| sVz 0,90 Factor related to the influence of edges parallel to the shear load direction CEB [9.3.4.(d)]

| ecVz 1,00 Factor taking account a group effect when different shear loads are acting on the individual anchors in a group CEB [9.3.4.(e)]

la vz 1,00 Factor related to the angle at which the shear load is applied CEB [9.3.4.()]

| wervz - 1,00 Factor related to the type of edge reinforcement used CEB [9.3.4.(9)]

e = 2,16 Partial safety factor CEB [3.2.3.1]
- O« * " * * * .

Fv,Rd,C,Z - VRk,C,Z | AV,z | hV,z | s,V,z | ec,V,z I 4a,V,z | ucr,V,z/]Mc

Fv,Rd,c,z = 4654,83 [kN] Concrete resistance for edge failure CEB [9.3.1]

SPLITTING RESISTANCE

Cfd = 0,30 Coeff. of friction between the base plate and concrete [6.2.2.(6)]

Negg = 0,00 [kN] Compressive force [6.2.2.(6)]

Ftra = CraNeEd

Ffra = 0,00 [kN] Slip resistance [6.2.2.(6)]

SHEAR CHECK

ViRdy = Mo MINFy b Rd.yF2.vb,ReFv.Rd,sm Fv.Rd,cpFvRacy) * FrRd

Vj,Rd,y = 261,78 [KN] Connection resistance for shear CEB [9.3.1]

Viedy! Viray £ 1.0 0,21 < 1,00 verified (0,21)

ViRd,z = MoMiN(Fy yp Ra 22F2vb,RaFv.Rd,smFv,Rd cpFvRdez) + Fira

Vj,Rd L= 261,78 [KN] Connection resistance for shear CEB [9.3.1]

Vigdz! Vjraz 1.0 0,24 < 1,00 verified (0,24)

Vj,Ed,y / Vj,Rd,y + Vj,Ed,z / Vj,Rd,z 1,0 0,45 < 1,00 verified (0,45)

STIFFENER CHECK

Oblique stiffeners

M, = 9,45 [kN*m]  Bending moment acting on a stiffener

Q= 171,79 [kN] Shear force acting on a stiffener

z = 4,6 [em] Location of the neutral axis (from the plate base)

.= 2472,7 [cm4] Moment of inertia of a stiffener

0,80 [kN/cm?] Normal stress on the contact surface between stiffener and plate

EN 1993-1-1:[6.2.1.(5)]
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d
e 6,85 [kN/cm? Normal stress in upper fibers
w= 8,59 [kN/cm?] Tangent stress in a stiffener
v,= 14,90 [kN/cm?] Equivalent stress on the contact surface between stiffener and plate
max (vg, w/(0.58), v, )/ (fyp/jMo) £1.0(6.1) 0,63 < 1,00 verified
Stiffener perpendicular to the web (along the extension of the column flanges)
M, = 7,73 [kN*m]  Bending moment acting on a stiffener
Q= 171,79 [kN] Shear force acting on a stiffener
z. = 4,6 [em] Location of the neutral axis (from the plate base)

I.= 2472, [cm4] Moment of inertia of a stiffener

Vg T 0,65 [kN/cm?] Normal stress on the contact surface between stiffener and plate

v = 5,60 [kN/cm2] Normal stress in upper fibers

w= 8,59 [kN/cm?] Tangent stress in a stiffener

v, = 14,89 [kN/cmz] Equivalent stress on the contact surface between stiffener and plate
max (vg, w/ (0.58), v, )/ (fyp/jMo) 71.0(6.1) 0,63 < 1,00 verified

WELDS BETWEEN THE COLUMN AND THE BASE PLATE

v = 3,68 [kN/cm?] Normal stress in a weld

W, = 3,68 [kN/cmz] Perpendicular tangent stress

wy" = 0,62 [kN/cmz] Tangent stress parallel to Vj,Ed,y

W, = 0,73 [kN/cm2] Tangent stress parallel to Vj,Ed,z

ey = 0,80 Resistance-dependent coefficient

v,/ (0.9*fu/jM2)) £1.0(4.1) 0,14 < 1,00 verified
°(va2 +3.0 (wy”2 + waz)) / (fu/(eW*jMz))) 71.0(4.1) 0,21 < 1,00 verified
o(VSZ +30 (szI2 + waz)) I (/e 3y)) £ 1.0 (4.1) 0,21 < 1,00 verified

VERTICAL WELDS OF STIFFENERS

Oblique stiffeners

v, = 0,00 [kN/cm2] Normal stress in a weld

W, = 0,00 [kN/cm?] Perpendicular tangent stress

W = 10,74 [kN/cmz] Parallel tangent stress

v, = 0,00 [kN/cm2] Total equivalent stress

ey = 0,80 Resistance-dependent coefficient

max (v, , * o3, VZ) / (fu/(eW*jMz)) £1.0(4.1) 0,52 < 1,00 verified

Stiffener perpendicular to the web (along the extension of the column flanges)

v, = 5,12 [kN/cmz] Normal stress in a weld

W, = 5,12 [kN/cm2] Perpendicular tangent stress

W, = 5,37 [kN/cm?] Parallel tangent stress

v, = 13,84 [kN/cm?] Total equivalent stress

ey = 0,80 Resistance-dependent coefficient

max (v, w, * °3,v,)/ (f /(e G,)) £ 1.0 (4.1) 0,38 < 1,00 verified

TRANSVERSAL WELDS OF STIFFENERS

Oblique stiffeners

v, = 6,90 [kN/cm?] Normal stress in a weld

W, = 6,90 [kN/cm?] Perpendicular tangent stress

W, = 7,49  [kN/cm?] Parallel tangent stress

v, = 18,95 [kN/cm?] Total equivalent stress

ey = 0,80 Resistance-dependent coefficient

max (v, w, * °3, v )/ (f /(e G,)) £ 1.0 (4.1) 0,53 < 1,00 verified
Stiffener perpendicular to the web (along the extension of the column flanges)

v, = 7,59 [kN/cmz] Normal stress in a weld

W, = 7,59 [kN/cmz] Perpendicular tangent stress

EN 1993-1-1:[6.2.1.(5)]
EN 1993-1-1:[6.2.1.(5)]
EN 1993-1-1:[6.2.1.(5)]

(0,63)

EN 1993-1-1:[6.2.1.(5)]

EN 1993-1-1:[6.2.1.(5)]
EN 1993-1-1:[6.2.1.(5)]
EN 1993-1-1:[6.2.1.(5)]

(0,63)

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]

(0,14)

(0,21)

(0,21)

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]

(0,52)

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]

(0,38)

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]

(0,53)

[4.5.3.(7)]
[4.5.3.(7)]
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W, = 7,61 [kN/cmz] Parallel tangent stress
v, = 20,10 [kN/cm2] Total equivalent stress
ey = 0,80 Resistance-dependent coefficient

max (v, A * o3, vZ) / (fu/(eW*jMz)) £1.0(4.1) 0,56 < 1,00

WEAKEST COMPONENT:
COLUMN WEB - TENSION

e-mail: pocs.eng@gmail.com

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]

verified (0,56)

Connection conforms to the code

Ratio| 0, 86
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	Reactions 1 - X
	Reactions 1 - ice X
	Reactions 1 - 45
	Reactions 1 - ice 45
	Reactions 1 - SEIZM
	Reactions 2 - X
	Reactions 2 - ice X
	Reactions 2 - 45
	Reactions 2 - ice 45
	Reactions 2 - SEIZM

	Mathcad - Kolona pyrwo niwo
	Mathcad - Kolona vtoro niwo
	Mathcad - Kolona treto niwo
	Mathcad - X vryzki pyrwo niwo
	Mathcad - X vryzki vtoro niwo
	Mathcad - X vryzki treto nivo



