P.1.1-PT_1

(N541)

Maximum of load combinations

Geometry
, Global coordinates:
y x = 584 m
Ysh y = 746 m
z = 000 m
¢
X Reinforcement directions:
PT_1 Xsh @ = _90.00
Thickness:
t =020 m
1.00 m
[
Xen» Yo - local coordinate system of shell
X', y": reinforcement directions
Concrete (EN 1992-1-1: 3.1.7)
C35/45
2
f, = 3500 N/mm e, = 0.00200 €, = 0.0035 ¢, = 200
2 , 2
fon = 3.20 N/mm Em = 34000 N/mm
Yeu = 1.50 Yeua = 1.20 a, = 0.85
A= 08 - max (f, - 50,0) /400 =
= 0.8 - max (35.00 -50,0) /400 = 0.80  (3.19, 3.20)
n=10 -max (f, -50,0) /200 =
= 1.0 - max (35.00 - 50,0) /200 = 1.00 (3.21, 3.22)

cd,Ua =n 'qcc

ayd=(1-)\)-s

wu =N Oy fy/ygy = 1.00

2479 N/mim

'fck / YC,Lla = 1.00

w3 = (1-/0.80) -0.0035

Applied reinforcement

- 0.85

(3.15) + Fig. 3.5

- 35.00 /1.20

= 0.0007

Fig. 3.5

.0.85 -35.00 /150 = 19.83 N/mm °

(3.15) + Fig. 3.5

Face, direction | Quality | Diameter [mm ] | Cover [mm ]| Spacing [mm ] | Area [mm 2/m]
Botiom; x' B500C 12 35 200 565
Bottc;, v B500C 10 47 400 196
Top, X' B500C 12 35 200 565
Top, Y B500C 6 47 400 71
Top, Y B500C 10 47 400 196




Equivalent reinforcement

Face, direction Bottom, x' | Bottom, y' | Top, X' | Top, y'
Quality B500C B500C B500C | B500C
Diameter [mm ] 12 10 12 8
Cover [mm ] 35 47 35 47
c= Cover + @®/2 [mm ] 41 52 41 51
E, [N/mm %] 200000 | 200000 | 200000 | 200000
Applied, UL [mm */m] 565 196 565 267
fyu [N/mm %] 435 435 435 435 |
Applied, SL  [mm */m] 565 196 565 267 |
fyse [N/mm %] 500 500 500 500

Equivalent reinforcement calculation is based on calculation parameter data.

Other calculation parameter data

Allowed crackwidth, top:
Allowed crackwidth, bottom:

Required reinforcement, bottom x

1.00 mm

1.00 mm

LC:'LC1ULS'
Internal forces
Moments [kN m/m] | Normal forces [KN /m]
M, sn =-22.39 My e =000
Mo = -4.48 Nyen ™ 0.00
M, sn =-0.00 Nysh =000
Design forces
Mcments kN m/m] | Normal forces [kN /m]
M, bt = 0:00 n., =0.00
Mot = 0.00 Ny, = 0.00
M yiop = -22.40 Ne = 0.00
My = 448 n, =0.00

Calculation is based on Wood-Armer and Nemeth methods.

Minimum reinforcement:

Compressed reinf.:

Yes
No



Maximum reinforcement

A =004 -b-t=004 -1000 -200 = 8000 mm “/m (EN 1992-1-1 9.2.1.1(3))

§,max

Calculation of required reinforcement from different m-n combinations

Necessary.reinforcement is calculated by considering equivalent reinforcement data.

If no reinforcement is required, the ultimate resistance of the concrete section is represented in the stress figures.

Face, direction Bottom, x' | Bottom, x' | Top, X' | Top, X' | Bottom, y' | Bottorn, y' | Top, '
Sign of n + - + - + - +
M iptace;  LKN M/M] 0.00 0.00 | -22.40 |-2240 0.00 0.00 -4.48
N aigacel LKN /M1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
c Fully Fully Tension | Tension | Fully Fully Tension
ase compr. compr. reinf. reinf. compr. compr. reinf.
2 - - -
Ay, [mm “/m] 0 0 0 0
2 - - - -
Agpy [mm /m] 0 0 0
2 - - -
Ay [mm “/m] 0 0 332 332
2
Ay [mm “/m] - - - - 0 0 70
Face, direction Top, ¥y
Sign of n -
M girface;  [KN M/m] -4.48
Ngirface] [KN/M] 0.00
Tension
Lese reinf.
2 -
Asb,x' [mm /m]
2/ 0
Asb,y' [mm /m]
2 -
Ast‘x. [mm /m]
A e 2, 1 70
sty [mm /m]
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Minimum reinforcement
As,min = max (026 -f,  / fyk “b,-d, 00013 -b/-d) (EN 1992-1-1 9.2.1.1(1))

= min (3 -t 400 ) (EN 1892-1-19.3.1.1(3))

s max,slabs,primary

Smax,slabs,secondary = min (3'5 “1,450) (EN 1992-1-1 9-3-1-1(3))
2

AS,min,smax = 1000 / Smax -d -m/4

As,min,final,primary = max (As,mm 5 P\ g iminsmax )

As,min,final,secondary = max (As,min ’ “ls,minsmax ’ 0.2 - AS,primary,applied )
Face, direction Bottom, x' | Bottom, y' | Top, X' | Top, ¥

¢ [IGa | 0 0| 159 149
Agmin [Mm Z/m] 0 0 265 248
Type Noreinf. | Noreinf. | Primary | Secondary
S max [mm ] - - 400 450
® 'mm | - - 10 10
As,mm,smax [mm Z/m] - - 196 175

s,min,final [mm 2/m] 0 0 265 248




Interaction curves based on applied reinforcement

0S5l

0cl

Top, V'
248

267

Top, &
332

565

- 100
Bottom, y'

o

~-

s,applied
Bottom, x'

565

-A

As,req /As,applied

As,req

max (As,calc ’ As,min,final )

s,req
s,missing
Face, direction

As,req [mm /m]

Ultilization
Utilization

A
A

2
As,applied [mm /m]

93

59

[kN /m]

0.00
0.00
0.00

X,sh
xy,sh

Normal forces
y,sh

n
n

[mm 2/m]
[%]
s [kNm/m]
--4.48

I

y,sh

s,missing
The amount of required reinforcement s based on an optimum calculation because several solutions are possible.

Required reinforcement, bottom y'

LC: 'LC1ULS'
M, e 7 -22.39

Utilization
Internal forces
Momen

A
m




Design forces

Moments [kN m/m] | Normal forces [KN /m]
Mot = 0.00 n., =0.00
My pot = 0-00 n,, =0.00
M, = -22.40 n, =0.00
My =448 n, =0.00

Calculation is based on Wood-Armer and Nemeth methods.

Maximum reinforcement

A = 0.04 ‘b -t=0.04 -1000 -200 = 8000 mm /m

s,max

(EN'1992-1-1 9.2.1.1(3))

Calculation of required reinforcement from different m-n combinatioris

Face, direction Bottom, x' | Bottom, x' | Top, x' | Top, X' | Bottom, y' | Bottom, y' | Top, '
Sign of n + - + + - +
M fitace; LKN M/M] 0.00 0.00 | -22.40 /| -22.40 0.00 0.00 -4.48
N girace;  LKN /M] 0.00 0.00 0:00 0.00 0.00 0.00 0.00
c Fully Fully Tension | Tension | Fully Fully Tension
ase compr. COMpr. reinf. reinf. compr. compr. reinf.
2 - - -
Agy [mm “/m] 0 N 0 0 0
2 - - - -
Ay, [mm “/m] 0 0 0
2 0 - - -
Astyx‘ [mm /m] 0 332 332
2
Agy [mm /m] 2\ - - - 0 0 70




Face, direction Top, V'
Sign of n i}
M (dilface] [KNm/m] -4.48
n[dir][face] [kN /m] 0.00
Tension

Case reinf.

2 -
Ay [mm “/m]

% 0
Agy [mm “/m]

2 -
Ay [mm “/m]

2
Agy [mm “/m] 70

Necessary reinforcement is calculated by considering equivalent reinforcement data.

If no reinforcement is required, the ultimate resistance of the concrete sectiori is represerited in the stress figures.
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Minimum reinforcement

Agmin = ax (026 - f, /f, ~b -d 00013 b -d) (EN1992-1-19.2.1.1(1)

= min (3 -t, 400 ) (EN 1992-1-1 9.3.1.1(3))

s,min

S max,slabs,primary

= min (35 -t,450)  (EN 1992-1-19.3.1.1(3))

s max,slabs,secondary

2
As,min,smax =1000 /s ., ~® -m/4
As,min,final,primary = max (As,min ! As,min,smax )
As,min,final,secondary = max (As,min ’ As,min,smax ’ 02 - As,primary,applied )



Face, direction Bottom, x' | Bottom, y' | Top, x' | Top, y'
d[mm ] 0 0 159 149
Agmin [Mm 2/m] 0 0 265 248
Type Noreinf. | Noreinf. | Primary | Secondary
Smax [mm ] - - 400 450
@ [mm ] - - 10 10

s,min,smax [mm Z/m] - - 196 175
As,min,final [mm 2/m ] 0 0 265 248

Interaction curves based on applied reinforcement

Utilization
As,req = max (As,caic 2 As,min.final )
s,missing = As,req \ As,appnied
Utilization = Ao/ A  ieq - 100
Face, directiocn Bottom, x' | Bottom, y' | Top, x' | Top, V'
Areq MM "/m] - - 332 248
2
A pieg [mm 2/m] 565 196 | 565| 267
2 - - - -
s,missing [mm /m]
Utilization  [% ] 0 0 59 93

The amount of required reinforcement is based on an optimum calculation because several solutions are possible.




Required reinforcement, top x'

LC: 'LC1ULS'
Internal forces
Moments [kN m/m] | Normal forces [KN /m]
m, e =-22.39 N,sn =0.00
Mo = -4.48 Noeh = 0.00
Mysh = -0.00 Nyysh = 0.00
Design forces
Moments [kN m/m] | Normal forces [KN /m]
M, ot = 0.00 n,, =0.00
Mot = 0.00 Ny, = 0.00
M yiop = -22.40 Ne = 0.00
Myiop = -4.48 n, = 0.00

Calculation is based on Wood-Armer and Nemeth methods.

Maximum reinforcement

2
Agmax = 004 -b-t=0.04 -1000 (- 200 = 8000 mm /m (EN 1992-1-1 9.2.1.1(3))

Calculation of required reinforcement frem different m-n combinations

Face, direction Bottom, x' | Bottom, x' | Top, X' | Top, X' | Bottom, y' | Bottom, y' | Top, y'
Sign of n + - + - + - +
T e [kN m/m1 - 0.00 0.00 |-22.40 |-22.40 0.00 0.00 -4.48
R [KN/m] 0.00 0.00 0.00 0.00 0.00 0.00 0.00
c Fully Fully Tension | Tension | Fully Fully Tension
ase compr. compr. reinf. reinf. compr. compr. reinf.
2 - - -
Ay, [mm “/m] 0 0 0 0
Agy (mim %/m] - - - - 0 0 0
2 - - -
Ag, [mm /m] 0 0 332 332
2
Agy [mm “/m] - - - - 0 0 70




Face, direction Top, V'
Sign of n i}
M (dilface] [KNm/m] -4.48
n[dir][face] [kN /m] 0.00
Tension

Case reinf.

2 -
Ay [mm “/m]

% 0
Ay [mm “/m]

2 -
Ay [mm “/m]

2
Agy [mm “/m] 70

Necessary reinforcement is calculated by considering equivalent reinforcement data.

If no reinforcement is required, the ultimate resistance of the concrete sectiori is represerited in the stress figures.
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Minimum reinforcement

Agmin = ax (026 - f, /f, ~b -d, 00013 b -d) (EN1992-1-19.2.1.1(1)

= min (3 -t, 400 ) (EN 1992-1-1 9.3.1.1(3))

s,min

S max,slabs,primary

= min (35 -t,450)  (EN 1992-1-19.3.1.1(3))

s max,slabs,secondary

2
As,min,smax =1000 /s ., "® -m/4
As,min,final,primary = max (As,min ! As,min,smax )
As,min,final,secondary = max (As,min ’ As,min,smax ’ 02 - As,primary,applied )



Face, direction Bottom, x' | Bottom, y' | Top, x' | Top, y'
d[mm ] 0 0 159 149
Agmin [Mm 2/m] 0 0 265 248
Type Noreinf. | Noreinf. | Primary | Secondary
Smax [mm ] - - 400 450
@ [mm ] - - 10 10

s,min,smax [mm Z/m] - - 196 175
As,min,final [mm 2/m ] 0 0 265 248

Interaction curves based on applied reinforcement

Utilization
As,req = max (As,caic L As,min.final )
s,missing = As,req \ As,appnied
Utilization = Ao/ A  ieq - 100
Face, directiocn Bottom, x' | Bottom, y' | Top, x' | Top, V'
Areq MM “/m] - - 332 248
2
A pieg [mm 2/m] 565 196 | 565| 267
2 - - - -
s,missing [mm /m]
Utilization  [% ] 0 0 59 93

The amount of required reinforcement is based on an optimum calculation because several solutions are possible.




Required reinforcement, top y'

LC: 'LC1ULS'
Internal forces
Moments [kN m/m] | Normal forces [KN /m]
m, e =-22.39 N,sn =0.00
Mo = -4.48 Nyeh = 0.00
Mysh = -0.00 Nyysh = 0.00
Design forces
Moments [kN m/m] | Normal forces [KN /m]
M, ot = 0.00 n,, =0.00
Mot = 0.00 Ny, = 0.00
M yiop = -22.40 Ne = 0.00
Myiop = -4.48 n, = 0.00

Calculation is based on Wood-Armer and Nemeth methods.

Maximum reinforcement

2
Agmax = 004 -b-t=0.04 -1000 (- 200 = 8000 mm /m (EN 1992-1-1 9.2.1.1(3))

Calculation of required reinforcement frem different m-n combinations

Face, direction Bottom, x' | Bottom, x' | Top, x' | Top, X' | Bottom, y' | Bottom, y' | Top, '
Sign of n + - + - + - +
T e [kKN m/m1 - 0.00 0.00 |-22.40 |-22.40 0.00 0.00 -4.48
R [KN/m] 0.00 0.00 0.00 0.00 0.00 0.00 0.00
c Fully Fully Tension | Tension | Fully Fully Tension
ase compr. compr. reinf. reinf. compr. compr. reinf.
2 - - -
Ay, [mm “/m] 0 0 0 0
Agy (mim ?/m] - - - - 0 0 0
2 - - -
Ag, [mm /m] 0 0 332 332
2
Agy [mm “/m] - - - - 0 0 70




Face, direction Top, V'
Sign of n i}
M (dilface] [KN m/m] -4.48
n[dir][face] [kN /m] 0.00
Tension

Case reinf.

2 -
Ay [mm “/m]

% 0
Agy [mm “/m]

2 -
Ay [mm “/m]

2
Agy [mm “/m] 70

Necessary reinforcement is calculated by considering equivalent reinforcement data.

If no reinforcement is required, the ultimate resistance of the concrete sectiori is represerited in the stress figures.
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Minimum reinforcement

Agmin = ax (026 - f, /f, ~b -d 00013 b -d) (EN1992-1-19.2.1.1(1)

= min (3 -t, 400 ) (EN 1992-1-1 9.3.1.1(3))

s,min

S max,slabs,primary

= min (35 -t,450)  (EN 1992-1-19.3.1.1(3))

s max,slabs,secondary

2
As,min,smax =1000 /s ., ~® -m/4
As,min,final,primary = max (As,min ! As,min,smax )
As,min,final,secondary = max (As,min ’ As,min,smax ’ 02 - As,primary,applied )



Face, direction Bottom, x' | Bottom, y' | Top, x' | Top, y'
d[mm ] 0 0 159 149
Agmin [Mm 2/m] 0 0 265 248
Type Noreinf. | Noreinf. | Primary | Secondary
Smax [mm ] - - 400 450
@ [mm ] - - 10 10

s,min,smax [mm Z/m] - - 196 175
As,min,final [mm 2/m ] 0 0 265 248

Interaction curves based on applied reinforcement

Utilization
As,req = max (As,caic L As,min.final )
s,missing = As,req \ As,appnied
Utilization = Ao/ A  ieq - 100
Face, directiocn Bottom, x' | Bottom, y' | Top, x' | Top, V'
Areq MM "/m] - - 332 248
2
A pieg [mm 2/m] 565 196 | 565| 267
2 - - - -
s,missing [mm /m]
Utilization  [% ] 0 0 59 93

The amount of required reinforcement is based on an optimum calculation because several solutions are possible.




Shear capacity
LC: 'LC1ULS'

Internal forces

Normal forces [KN/m] | Shear forces [KN /m]
n,en =0.00 Vesn = 24.54

Nyen = 0.00 Vigsh = -0.00

Nysh = 0.00

Design forces

v =Wv. Zey 2o \loasa 24 000 2= 2454 KN Jin

max xz,sh yz,sh

a = atan

v .
—E'i)= atan( .00 )= -0.01 °

v xz,sh

n,= 0.00 kN /m

Calculation of shear capacity in the main direction (EN 1992-7-1:6.2.2)

2
AS’G= 565 mm /m

d,+d, 159 + 149
deff = 5 = 5 = 154 mm

A
b, = min (d—sﬁ 0.02 ): min (565 1 0.02 /)= 0.00368

154
eff !
Ns  0.00 N
o, = L 020 - 0.0000 N/mm
O o= Min (-(0,), 0.2~ ) = min ((0.0000 ), 0.2 -19.83 ) = 0.0000 N/mm* *
015 045
Crae = Voo T T8 0.10
oo >
k=rmin |1+ \[2 20 |=min |1+ \[2% 20 |= 200
d_; 154
k, = 0.30
v =003 /K f =003 -200°%-3500 "*=05857  (63N)
1/3
Viac 7 /Max (CRd,c k- (100.0 - p, - fy) Ky O Viin T Ky 0 ) dey =
= max (0.10 -2.00 -(100.0 -0.00368 -35.00 ) >+ 0.30 -0.0000 ,0.5857 + 0.30
= 90.05 kN/m  (6.2.a,6.2.b)
Vo, >V__ — Utlization = M. 100 = 2224 400 = 27
Rd,c max de,c 90.05 °

* EN 1992-1-1: 6.2.2 considers tension forces with negative sign.

- 0.0000 ) -



Shell buckling

Not calculated, there is no relevant buckling region at the point.

Crack width, bottom
LC: 'LC1SqLS’

Internal forces

Moments [kN m/m]

Normal forces

[kN /m]

mX

o =12.82

N e =0.00

m =-2.56

y,sh

N, =0.00

m =-0.00

xy,sh

n =0.00

xy,sh

Direction of crack width

No crack on bottom face.

a,, = 180.00 °

Calculated by Gvozdiev method.

Stresses

Face, direction

Bcttom,

a+90°

Top, a

Top, a+90°

n [kN/m]

0.00

m [KNm/m]

-12.82

A

2
s,eq[face] [mm /m]

565

Caftace) LMM ]

41

A

s,eq[other face]

[mm 2/m] \

|

565

(o] [mm |

a[other face]

!

41

.
O\ cface) [N/mm ]

1.86

Y l,c[other face]i

[N/mm °]

-1.86

< 2
O srace; LN/mm ]

G it sfother face]

[N/mm ]

X, [mm |

Evaluation*

Not cracked

Not cracked

Not cracked

No reinf.

A

s,.eq

*No reinf: <0

Not cracked: (o

1,c[bottom]

Cracked: otherwise

fctm and o

1,cltop] < fctm

) or x, < 0or x

|>t




Crack width

>
n

max (min (t/ 2, 2.5

C (t-x,) /3),c * 15 - ®)

c,eff
pp,eff = As/ Ac,eff
o0ty (B
€= max | s Py e E.m Poet | 06 - 04
E, ’ E,
Ebottom + £top
k, =
2 - max (abottom ’ Etop)
At
s4<5¢c,—> sr’max=k3-(cu-cbq/2)+k1-k2-k4-d>u A
S>>0 " Cy > S = 13 - (t-x,)
Cw = Sr,max | E[face]
Face, direction Bottom, a | Bottom, a+90° | Top, a | Top, a+90°
2 - - -
c,eff[face] [mm /m] AN |
pp,eff[face] ) ) ) )
£[face] ] ) AN ) )
2 - - - -
A c,eff[other face] [ mm /m ] AN
€ [other face] ) ) ) )
P 4 [mm ] ) N\ i i
Sgir [MM ] TANN i i i
K, = } } }
k, | " - - -
K, B } } }
k, B } } }
Sr,max [mm ] N ) i i i
c, [mm ] - B B B
Utilization
Utilization = ¢,/ Colim 100
Face, direction Bottom, a | Bottom, a+90° | Top, a | Top, a+90°
Cyiim [MM ] 1.00 1.00 1.00 1.00
Utilization [%] |- - - -




Crack width, top
LC: 'LC1SqLS'

Internal forces

Moments [kN m/m]

Normal forces

[kN /m]

mX

o =12.82

N4 =0.00

m =-2.56

y,sh

N, =0.00

m =-0.00

xy,sh

n =0.00

xy,sh

Direction of crack width

No crack on bottom face.
Upop = 180.00 °

Calculated by Gvozdiev method.

Stresses

Face, direction

Bottom, «

Bottorn, a +90°

Top, a

Top, a+90°

n [kKN/m]

0.00

m [KNm/m]

2
s,eq[face] [mm /m]

-12.82

565

Caftace) LMM ]

s,eq[other face]

[mm 2/m]

41

565

(o} [mm ]

a[other face]

41

o [N/mm 2]

l,c[face]

1.86

[N /mrn 2]

o l,c[other face]

2
/ 1
o Il,s[face] [ N ﬂm 1

-1.86

O |1 s[other face]

2
IN/imm ]

X, [mm 17

Evaluation*

Not cracked

Not cracked

Not cracked

No reinf.

*No reinf: ~ A <0

s.eq

Not cracked: <

( o 1,c[bottom]

Cracked: otherwise

and o

fctm l,c[top

]Sf

) or x, < 0 or x

ctm I

|>t




Crack width

>
n

max (min (t/ 2, 2.5

C (t-x,) /3),c * 15 - ®)

c,eff
pp,eff = As/ Ac,eff
o0ty (B
€= max | s Py e E.m Poet | 06 - 04
E, ’ E,
Ebottom + £top
k, =
2 - max (abottom ’ Etop)
At
S4<5 ¢, sr’max=k3-(cu-cbq/2)+k1-k2-k4-d>u A
S>>0 " Cy > S = 13 - (t-x,)
Cw = Sr,max | E[face]
Face, direction Bottom, a | Bottom, a+90° | Top, a | Top, a+90°
2 - - -
c,eff[face] [mm /m] AN |
pp,eff[face] ) ) ) )
£[face] ] ) AN ) )
2 - - - -
A c,eff[other face] [ mm /m ] AN
€ [other face] ) ) ) )
P 4 [mm ] ) N\ i i
Sgir [MM ] TANN i i i
K, = } } }
k, | " - - -
K, B } } }
k, B } } }
Sr,max [mm ] N ) i i i
c, [mm ] - B B B
Utilization
Utilization = ¢, / Colim 100
Face, direction Bottom, a | Bottom, a+90° | Top, a | Top, a+90°
Cyiim [MM ] 1.00 1.00 1.00 1.00
Utilization [%] |- - - -
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