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TEXCO(I)T HOara  10.03.2021 Komnnekc CTATUKA 2021.010  npoexr CTATUKA_2021

Pos. t201 KpaapatHas niura

t201 - Cucrema xej1e300€TOHHBIX ILIUT

[Tporpamma npeaHa3zHaueHa JUIsl pacyéra CHCTEMbI ITPSIMOYTOJIbHBIX KeJ1e300€TOHHBIX IIJIUT M0
HopMmaM Benrpuun MSZ EN 1992-1-1.
Bo3MO0kHO 3a1aHK € TPSAMOYTOJIbHBIX KOJIOHH U BBIPE30B.

Harpy3ku Moryt ObITh Kak COCpPEIOTOYEHHBIMH, TaK U paclpefeNéHHBIMU MO TJIOCKOCTU W/WIU IO
JTUHUH.

Crarnueckuil pac4éT NpoBOAUTCSA METOAOM KOHEUHBIX 3JIEMEHTOB.
Pacuérnpie coueranus ycunuit onpeaenstorcs corinmacHo MSZ EN 1990:22011.

Pacuér TtpeOyemoll apmaTypsl M KOHCTPYMPOBAHME apMaTypbl OCYIIECTBIJISETCS 10 YCIOBHUSAM
npo4yHocTH. s mogoOpaHHOM apMarypbl MPOBOAMTCS pacyéT UIMPUHBI PACKPBITUS TPEUMH |
ompeseieHue MPOru0oB.
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Design scheme
Design scheme

M = 1 :40
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Plates N Sizes Thickness Coordinates
1x[m] ly[m] [cm] x [m] y[m]
1 6.00 6.00 20.0 0.00 0.00
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TEXCO®T

Support conditions

1 30.0 30.0 30.0 30.0

Designations : B - bottom, R - right,

T - top, L - left
Bracing of plate: -1 - Free edge
0 - simple support
100 - clamping

Columns

1 30.0 30.0 3.00 3.00 1 1 1 5.000e+06
x, y - column center coordinates raised relative
to the vertex (V) of the plate (P)
Model of column (M) :
1 - elastic base over the entire area of the
column ( stiffness in kN/m3 )
2 - rigid point support in the center column
3 - point spring in the center column

(stiffness in kN/m and kNm respectively)

Caps of columns

1 smooth 50.0 50.0 30.0

Loads

1 [IocCTOSHHOE BO3IOEen 1.35 Fixed 180.00
2 Kateropusa E: cx;ma 1.00 0.90 0.80 1.50 Unfavorab. 720.00
P - total load



5.00

6.00

N
:40

uniform Tload [kPa]

Load
Uniform load

TEXCO®T
1

HAWO ssemyos DIV qu - 020z WBUAdOD - |20z BModes JemaIA-Gu



20.00

6.00

1.00 0.90 0.80

N
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P®, Mockea Mo3unuus

t201
TEXCO®T  [bara  10.03.2021 Komnnexc CTATUKA 2021.010  mpoesr ~ CTATUKA_2021
Internal forces from every load
(finite element method calculation)
Fe-grid
M = 1 :40
The charact. size of the mesh 1 = 0.30 m
Elastic modulus Ecm = 31000 MPa
Poisson's ratio v = 0.20
Factor for torsion 0.5
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Load N 1_
Deflections [mm]

M = 1 :40

6.00
6.00

§< N

Va 6.00 A

A1l values are multiplied by 100
0.0 4.0 8.0 12.0 16.0 20.0 23.8

Deflections
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Moments Mx [kNm/m]
M = 1 :40
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P®, Mockea Mosnums

TEXCO®T  fera  10.03.2021 Komnriexc CTATUKA 2021.010  fipoexr

Moments Mxy [kNm/m]
M = 1 :40

t201
CTATUKA_2021

K
A

K

-1.46 -1.00 -0.50 0.00 0.50 1.00 1.46
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Shear forces Qx [kN/m]
M = 1 :40

/4 Vv
A 6.00 A,
/_/\O
o
o o
o
o
o o
[(]
~1o/ 20
o o
o
0 o
o
N N
)2 6.00 5
-19.4 -10.0 0.0 10.0 19.4

b AEC Softwa

000 "TEXCO®T" 117393, Poccus, MockBa, a/s 300 Ten. (495) 960 22 83



b AEC Softwa

= = O603H.npoekT. TECT BCEX MoAayneun Crp.
P®, Mocksa Moaunuus t201
TEXCO®T  [bara  10.03.2021 Komnnekc CTATUKA 2021.010  rpoer ~ CTATUKA_2021
Shear forces Qy [kN/m]
M = 1 :40
*,.V 6.00 ,.V*
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)2 6.00 "
-19.4 -10.0 0.0 10.0 19.4
Support reactions e Side a 1 q
plate [m] [m] [kN/m]
1 Bottom 0.00 6.00 5.05
Right 0.00 6.00 5.05
Top 0.00 6.00 5.05
Left 0.00 6.00 5.05
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O603H.npoekT. TECT BCEX MoAyfien
P®, MockBa

TEXCO®T  Bara  10.03.2021 Komnnekc CTATUKA 2021.010

Support reactions
at columns

Ctp.
Moanupms t201
MpoekT CTATUKA_2021

1 58.83 0. -0.00
The sum of all support reactions Q = 180.0 kN
Load N 2 1.00 0.90 0.80
Deflections [mm]
M =1 :40
ys 6.00 A,

6.00

6.00

K 6.00

A1l values are multiplied by 100
0.0 20.0 40.0 60.0 80.0 95.1
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Deflections

= = O603H.npoekT. TECT BCEX MoAayneun
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Komnnexc CTATUKA 2021.010  ipoexr

It plate

Crp.
Mo3unuus

w [mm]

t201

CTATUKA_2021

Moments Mx [kNm/m
M = 1 :40
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TEXCO®T Aera

Moments My

M

= 1 :40

= O603H.npoekT. TECT BCEX MoAayneun
P®, Mockea

10.03.2021

[kNm/m]

Crp.
Mosnums t201

Komnnekc CTATUKA 2021.010  rpoexr CTATUKA_2021
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“ O603H.npoekT. TECT BCEX MoAayneun Crp.

[ ) P®, Mockea Moanums
TEXCO®DT [Hara 10.03.2021 Komnnekc CTATUKA 2021.010  rpoexr
Moments Mxy [kNm/m]

M = 1 :40

t201
CTATUKA_2021

N
®

-4.00 -2.00 0.00 2.00 4.00 5.82
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Shear forces Qy [kN/m]
M = 1 :40
*,.V 6.00 ,.V*
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-77.5 -40.0 0.0 40.0 77.
Support reactions e Side a 1 q
plate [m] [m] [kN/m]
1 Bottom 0.00 6.00 20.19
Right 0.00 6.00 20.19
Top 0.00 6.00 20.19
Left 0.00 6.00 20.19
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O603H.npoekT. TECT BCEX MoAyfien Crp.
P®, Mocksa Mosnums t201

TEXCO®T  Bara  10.03.2021 Komnnexc CTATUKA 2021.010  mpoecr ~ CTATMKA_2021

Support reactions
at columns

1 235.33 0.00 -0.00

The sum of all support reactions Q = 720.0 kN
Combinat. of loads according to p. 6.4.3 MSZ EN 1990:2011.
Factor for reliability differentiation Krr= 1.00
Combination of actions by formula (6.10) EN 1990
Deflections ( maximal values ) [mm]
M =1 :40

></IV 6.00 /IV><

6.00
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M = 1 :40

O603H.npoekT. TECT BCEX MoAyfien Crp.

P®, Mocksa Mosuuns

DNata 10.03.2021 Komnnekc CTATUKA 2021.010 MpoekT
Deflections ( minimal values ) [mm]
v 6.00

t201

CTATUKA_2021

6.00

N
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A

A1l values are multiplied by 100

0.0 4.0

8.0 12.0 16.0 20.0 23.8

Deflections

6.00
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Moments Mx ( maximal values ) [kNm/m]
M = 1 :40

6.00

6.00
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Moments Mx ( minimal values ) [kNm/m]
M = 1 :40
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O603H.npoekT. TECT BCEX MoAyfien Crp.
P®, Mocksa Mosnums t201

TEXCO®DT Oata 10.03.2021 Komnnekc CTATUKA 2021.010  rpoexr CTATUKA_2021
Moments My ( maximal values ) [kNm/m]
M = 1 :40

N 6.00 £

6.00

6.00
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TEXCO®T  fera  10.03.2021 Komnnexc CTATUKA 2021.010 rpoesr ~ CTATUKA_2021
Moments My ( minimal values ) [kNm/m]
M = 1 :40

o 6.00 A

6.00
6.00

K 6.00 5

-69.1 -60.0 -40.0 -20.0 4.3
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“ O603H.npoekT. TECT BCEX MoAayneun Crp.
[ ) P®, MockBa Moanums
TEXCO®T [Nara 10.03.2021 Komnnekc CTATUKA 2021.010  rpoexr CTATUKA_2021
Moments Mxy ( maximal values ) [kNm/m]
M = 1 :40
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TEXCO®T Oara 10.03.2021 Komnnekc CTATUKA 2021.010 Mpoekt
Moments Mxy ( minimal values ) [kNm/m]
M = 1 :40

t201
CTATUKA_2021
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Shear forces Qx ( maximal values ) [kN/m]
M = 1 :40
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P®, Mockea Mo3unuus
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TET)(CO(I)T [Nara 10.03.2021 Komnnekc CTATUKA 2021.010  rpoexr CTATUKA_2021
Shear forces Qx ( minimal wvalues ) [kN/m]
M = 1 :40
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A1l values are multiplied by 0.1
-14.2 -12.0 -10.0 -8.0 -6.0 -4.0 -2.0 0.0 1.9

000 "TEXCO®T" 117393, Poccus, Mockga, a/sa 300 Ten. (495) 960 22 83



I
£
9]
o
s
@
o
o
<
£
S
g
g
8
=
[$)
S
g
8
Py

TETXCO(I)T fata  10.03.2021 Komnnexc CTATUKA 2021.010  poexr
Shear forces Qy ( maximal values ) [kN/m]
M =1 :40
Va 6.00 +#

= O603H.npoekT. TECT BCEX MoAayneun Crp.
P®, Mockea Mo3unuus

t201
CTATUKA_2021

6.00

/////////////—’/-Z—p———————_———______—z
| / : \ >

6.00

A1l values are multiplied by 0.1
-1.9 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.3
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TEXCO®T Aera

Shear forces Qy
M =1 :40

O603H.npoekT. TECT BCEX MoAayneun
P®, Mockea

10.03.2021 Komnnexc CTATUKA 2021.010

( minimal values ) [kN/m]

Crp.
Mosnums t201
MpoexT CTATUKA_2021

6.00

S

A

o
e
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o
o
N
¥ 6.00 a
A1l values are multiplied by 0.1
-14.2 -12.0 -10.0 -8.0 -6.0 -4.0 -2.0 0.0 1.9
Support reactions e Side a 1 max g min g
(by segments) plate [m] [m] [kN/m] [kN/m]
1 Bottom 0.00 6.00 37.11 5.05
Right 0.00 6.00 37.11 5.05
Top 0.00 6.00 37.11 5.05
Left 0.00 6.00 37.11 5.05
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Support reactions
at columns

432 .42 58.83

Calculated moments

Significant combin.

Moments to determine
bottom reinforcement

1 X 1

32.13 31.75 7.89

o
w
@

Y 1 32.13 7.89 31.75

o
w
@

Moments to determine
top reinforcement
on sides of plates

1 Bottom X 1 -10.70 0.00 0.00 10.70
Yy 1 -10.70 0.00 0.00 10.70

Right X 1 -10.70 0.00 0.00 -10.70

Yy 1 -10.70 0.00 0.00 -10.70

Top X 1 -10.70 0.00 0.00 -10.70

Yy 1 -10.70 0.00 0.00 -10.70

Left X 1 -10.70 0.00 0.00 10.70

Yy 1 -10.70 0.00 0.00 10.70

Moments to determine
top reinforcement
above the columns

X -72.54 -69.13 -69.13 3.40

Y 1 -72.54 -69.13 -69.13 3.40

Strength design by MSZ EN 1992-1-1: Design of concrete structures.
Hard concrete class C 25/30

Definition of longitudinal reinforcement

Longitudinal reinforcement class S 500

Distance to gr.c.
longitud. reinforc.

=
w
(&3]
w
(&3]
w
(&3]
w
(&3]
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TEXCO®T

Bottom reinforc.
M = 1 :40

Asy[cm? /m]
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Top reinforc. Asx [cm?2 /m]

M = 1 :40
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Top reinforc. Asy [cm?2 /m]

M = 1 :40
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N 0
N N
K 6.00 5
0.0 0.0 2.0 4.0 6.0 8.0 10.0 10.9
Bottom reinforcement e Mx Asx My Asy
plate [kNm/m] [cm? /m] [kNm/m] [cm? /m]
1 32.13 4.46 32.13 4.46
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TEXCO®T [Data 10.03.2021 Komnnekc CTATUKA 2021.010  mpoekr CTATUKA_2021
Top reinforcement Ne Side Mx Asx My Asy
on sides of plates plate [kNm/m] [cm?2 /m] [kNm/m] [cm?2 /m]
1 Bottom -10.70 1.45 -10.70 1.45
Right -10.70 1.45 -10.70 1.45
Top -10.70 1.45 -10.70 1.45
Left -10.70 1.45 -10.70 1.45
Top reinforcement Ne Mx Asx My Asy
above the columns column [kNm/m] [cm? /m] [kNm/m] [cm? /m]
1 -72.54 10.87 -72.54 10.87

[
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TEXCO®T

Definition

O603H.npoekT. TECT BCEX MoAayneun Crp.
P®, Mockea Moanups t201
Oata  10.03.2021 Komnnekc CTATUKA 2021.010  mpoekr CTATUKA_2021

of shear reinforcement

Shear reinforcement class S 400

Shear reinforcement Asw [cm?2/m2]

M = 1 :40

6.00

6.00

6.00 A

8.7 9.5 10.0 10 v>Vvrd, max

.5 11.0 11.5 12.0 12.5
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= = O603H.npoekT. TECT BCEX MoAayneun Crp.
P®, Mockea Mo3unuus

TEXCO@T fara  10.03.2021 Komnnexc CTATUKA 2021.010  ipoexr

Shear reinforcement on the sides of plates

t201

CTATUKA_2021

Ne Side a 1 Vsd Vrd, ct Vrd, max Asw
plate [m] [m] [kN/m] [kN/m] [kN/m] [cm? /m? ]
1 Bottom 0.00 6.00 14.1 81.7 742 .5 0.00
Right 0.00 6.00 14.1 81.7 742 .5 0.00
Top 0.00 6.00 15.9 81.7 742 .5 0.00
Left 0.00 6.00 14.1 81.7 742 .5 0.00
Shear reinforcement Ne Vsd Vrd, ct Vrd, max Asw
above the columns [kN/m] [kN/m] [kN/m] [cm2 /m?2 ]
1 137.8 100.7 451.9 12.52
Reinforc. designing
Selected bottom reinforcement
M = 1 :40
NG 6.00 A
28/ 30 (XD
28/ 30 (YD)
o o
S 2
© O
A N
)2 6.00 Az
Zzones of additional reinforcement
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P®, Mockea

TEXCO(I)T Oata  10.03.2021

Selected top reinforcement
M =1 :40

O603H.npoekT. TECT BCEX MoAayneun

Crp.
Mosnums t201

Komnnexc CTATUKA 2021.010  ipoexr CTATMKA_ 2021

K.
N 6.00 A,
loNeal loXea)
X X >
v A
o o 28/ 30 (X) o o
NN\ N\
0 0 0 0
e ® SR
o o
o O
o (e
loNeal loXea)
X > X >
v A
o o o o
m m Mm m
NN\ N\
0 0 0 0
LSS ASERNY
28/ 30 (XD 28/ 30 (XD 28/ 30 (XD
28/ 30 (YD 28/ 30 (YD 28/ 30 (Y)
3L X
)2 6.00 A
Reinforcement
Main bottom I\ Required Selected
reinforcement plate As Diameter Step As
[cm? /m] [mm] [mm] [cm?2 /m]
1 4.46 8 30 16.76
4.46 8 30 16.76

D - direction
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. 4 O603H.npoekT. TECT BCEX MoAayneun Crp.
| P®, Mocksa Mo3anuma t201
TEXCO®T [Nara 10.03.2021 Komnnekc CTATUKA 2021.010  rpoexr CTATUKA_2021
Top reinforcement e Location D Required Sellected
plate 1 As Diameter Step As
[m] [cm? /m] [mm] [mm] [cm?/m]
1 Bottom 0.3 X 1.00 8 30 16.76
Y 1.04 8 30 16.76
Right 0.9 X 1.37 8 30 16.76
Y 1.35 8 30 16.76
Top 4.3 X 10.87 8 30 16.76
Y 10.87 8 30 16.76
Left 0.9 X 1.37 8 30 16.76
Y 1.35 8 30 16.76
Corner B L X 1.45 8 30 16.76
Y 1.45 8 30 16.76
Corner B R X 1.45 8 30 16.76
Y 1.45 8 30 16.76
Corner T L X 1.45 8 30 16.76
Y 1.45 8 30 16.76
Corner T R X 1.45 8 30 16.76
Y 1.45 8 30 16.76

D - direction

Designations:
B L - bottom left,
T L - top left,

B R - bottom right

T R - top right
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= = O603H.npoekT. TECT BCEX MoAayneun Crp.
P®, Mocksa Mo3anuma t201

TEXCO®T  fera  10.03.2021 Komnnexc CTATUKA 2021.010  rpoer ~ CTATUKA_2021

Cracks verification

Maximum permissible width of the cracks 0.40 mm
Width of the bottom cracks in X direction [mm]
M = 1 :40

6.00
6.00

K 6.00 "2

A1l values are multiplied by 1000
0.0 0.0 20.0 40.0 60.0 80.0 97.3
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= = O603H.npoekT. TECT BCEX MoAayneun
P®, Mockea

TEXCO@T fata  10.03.2021 Komnnexc CTATUKA 2021.010

Width of the bottom cracks in Y direction [mm]
M = 1 :40

Crp.
Mosnums t201
MpoexT CTATUKA_2021

8 o 8
O O
70\/\/&,0

o) 20
Q/_\)
O,
N N
K 6.00 "2
A1l values are multiplied by 1000
0.0 0.0 20.0 40.0 60.0 80.0 97.3
Bottom cracks width e Direction M Mcrc acrc
plate [kNm/m] [kNm/m] [mm]
1 X -41.4 18.7 0.097
Y -41.4 18.7 0.097
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O603H.npoekT. TECT BCEX MoAyfien Crp.
P®, Mocksa Mosnums t201

TEXCO®T  Bara  10.03.2021 Komnnexc CTATUKA 2021.010  mpoecr ~ CTATMKA_2021

Top cracks width

1 X 9.3 0.0 0.000
Y 10.3 0.0 0.000
The maximum width of the cracks 0.097 mm

Fracture toughness 1is secured

Deflections
Maximal deflections [mm]
M = 1 :40
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= = O603H.npoekT. TECT BCEX MoAayneun Crp.
P®, Mockea

Mo3unuus
TFT)(CO(I)T Oata 10.03.2021 Komnnexc CTATUKA 2021.010  mpoexr CTATUKA_2021
Deflections e Allowable deflection Maximal deflection
plate [mm] [mm]
1 20.00 2.72

Check for deformation is satisfied

PacueT BHIOJIHeH momyiyem t201 mporpammer CTATUKA 2021 © 000 TexcodT
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