W.6.1 - PT (N19456)
Maximum of load combinations

Geometry
Y
Ysh Global coordinates:
x = 956 m
¢ y = 2560 -m
1+ X' z = 1149 m
PT Xgh
Reinfoicement directions:
1.00 m ¢ -=,9000 °
.
Xg,» ¥ - local coordinate system of shell Thickness:
X', y": reinforcement directions t= 020 m
Concrete (EN 1992-1-1: 3.1.7)
C35/45
2
fCk = 3500 N/mm €, = 0.00200 €3 = 0.0035 Py = 2.00
= N/mm 2 = N/mm 2
fCtm = 3.20 Ecm = 34000
Yeu = 1.50 Yeua = 1.20 O, = 0.85
A=1038 - max(fck- 50, 0) / 400 =
= 0.8 - max (35.00 - 50, 0) /400 = 0:80 (3.19, 3.20)

n=10 - max (f, - 50, 0) / 200 =
max (35.00 - 50, 0) / 200

I

-—

o
1

1.00 . (3.21,3.22)
fqu = N " Og " fu /Yoy = 1.00 0.85 3500 /150 = 19.83 N/mm "~ (3.15) +Fig. 3.5

wua =N Og fu/ Yoy, =100 -0.85 - 3500 /120 =

2479 N/mm’  (345)+Fig. 3.5

= (1-080) -0.0035 = 0.0007  Fig.3.5

cu3 4

eyd=(1-)\)-£

Applied reinforcement

Face, directicn | Quality | Diameter [mm ] | Cover [mm ]| Spacing [mm ] | Area [mm 2/m]
Bottom, x’ J B500C 8 45 400 126
Bottom, y' B500C 10 35 350 224
Top, X' N B500C 8 45 400 126
7Top, V' B500C 10 35 350 224

Equivalent reinforcement

Face, direction Bottom, x' | Bottom, y' | Top, X' | Top, ¥'

Quality B500C B500C B500C | B500C




Face, direction Bottom, x' | Bottom, y' | Top, x' | Top, y'
Diameter [mm ] 8 10 8 10
Cover [mm ] 45 35 45 35
c= Cover + ®/2 [mm ] 49 40 49 40
E_[N/mm 2] 200000 | 200000 | 200000 | 200000
S
Applied, UL [mm */m] 126 224 126 224
2
fyu [N/mm °] 435 435  435| 435
Applied, SL  [mm */m] 126 224 126 224
2 B
fsy’SL [N/mm 7] 500 500 500 50b‘

Equivalent reinforcement calculation is based on calculation parameter data.

Other calculation parameter data
Allowed crackwidth, top: 0.39 mm Minimum reinforcement: Yes

Allowed crackwidth, bottom: 0.39 mm Compressed reinf.: No

Required reinforcement, bottom x'
LC: 'Stabilitet/likevekt'

Internal forces
Moments [kN m/m] | Normal forces [KN /m]
M, =0.00 N,sn 7-18:24
M, =-0.00 N, ==-121.19
M, sn =-0.00 Ny = 971

Design forces

Moments {kN rr;n] Normal forces [KN /m]
M b~ 000 n,, =-27.95

M pei = 0.00 n,, =-130.90

Mytop = 0.00 Ne = -27.95

My = 0.0 n, =-130.90

Calculation is based on Wood-Armer and Nemeth methods.

Maximum reinforcement

A =004 -b-t=004 -1000 -200 = 8000 mm >/m  (EN 1992-1-19.6.2(1))

s,max



Calculation of required reinforcement from different m-n combinations

2
Ast,y' [mMm /m]

Necessary reinforcement iz cai

culated by considering equivalent reinforcement data.

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

TV F
\
i
\
\
\
o ‘ I’])<',+
[=] | <—
N
\
\
\
\
| m x',bot
\

e

-2.98 %o

-0.70 %o

o

19.83 MPa

200

Face, direction Bottom, x' | Bottom, x' | Top, X' | Top, x' | Bottom, y' | Bottom, y' | Top, y'
Sign of n + - + - + - ¥
M girace)  LKN m/m] 0.00 0.00 0.00 0.00 0.00 0.007777-9.01
N girtace]  LKN /M] -27.95 -27.95 | -27.95 | -27.95 -130.90 -12.@77130.90
c Fully Fully Fully Fully Fully Fully Fully
ase compr. compr. compr. | compr. | compr. compr. compr

2 - = -
Ay, [mm “/m] 0 0 0

2/ - - - - 0 0
Asb’y. [mm /m] <

2 0 |- - -
Ay [mm “/m] 0 0 N

2 - - - -
Agy [mm “/m] 0 0
Face, direction Top, ¥y
Sign of n -
M girfface;  [KN M/m] -0.01
N girjracey  LKN /M1 -130.90

Fully

Lass compr.

2 -
A sbx [mm /m]
A 2 0
sby [mm /m]

2 -
A stx [mm /m]

0




200

200

200

ONNC)

-2.00 %o 19.83 MPa

200

-2.00 %o

ORC)

-2.00 %o 19.83 MPa

200

/N

-2.00 %o

e (o
&

-0.70 %o

-2.98 %o 19.83 MPa

200




Minimum reinforcement

(EN 1992-1-1 9.6.2(1))

0.002 - A,

As,min,vertical

(EN 1992-1-1 9.6.3(1))

)

= max (0'001 ' Ac’ 025 - As,required,vertical
(EN 1992-1-1 9.6.2(3))

As,min,horizontal

-, 400 )

= min (3

S max,walls,vertical

(EN 1992-1-1 9.6.3(2))

400 mm

S max,walls,horizontal

'¢2-Tr/4

1000 /s,

As,min,smax
A

max (As,min ’ As,min,smax )

s,min,final

- o o Vo e © o
>| © S =0 R o o
L
o ()
[ >
o Tl o | © © ©
o - o (qV] N
% ~ m < ~— ~
. N
o =
o o
- I
-~ | o o | o © o
o o — o — (e} o
= N © < ~ N
o O
= b=
o) )
m >
3 o S| © | © © ©
Xl 5| 8| 5 N N
m ~ m <t ~ ~
IS N
—
° [
m I
c —
~ | E
—_— o~
S S S
§| E| E
= — —
3] S
ElE| | El=| 8
b B O BT
w < | n| © < <

ent

1]

€

Interaction curves based on applied reinforc

/ w/il |

a

0S1

0

0cl-

0S1-



Utilization

As,req = max (As,calc ’ s,min,final )

As,missing = As,req - As,applied

Utilization = AS’req /As,applied - 100

Face, direction Bottom, x' | Bottom, y' | Top, x' | Top, V'

2

2

A, i [mm /m] 126 224 | 126 | 224
2 - -

s,missing [mm /m] 0 0
Utilization [%] 100 89 100 89

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

Required reinforcement, bottom y'

LC: 'Stabilitet/likevekt'

Internal forces
Moments [kN m/m] | Normal forces [KN /m ‘
m, s =0.00 N,en =-18.24
m, ¢ =-0.00 Ny =-121.149
M,sh = -0.00 Nyysh = -9.77
Design forces
Moments [kN m/m] | Normai forces [KN /m]
Mot = 0-00 Ne. =-27.95
M, pot = 0.00 hy, -130.90
Mion = 07007 n,. =-27.95
M iop :0.0'i n,. =-130.90

Calculation is based on Wood-Armer and Nemeth methods.

Maximum reinforcement

A = 0.04

§,max

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

(EN 1992-1-1 9.6.2(1))



Calculation of required reinforcement from different m-n combinations

2
Ast,y' [mMm /m]

Necessary reinforcement iz cai

culated by considering equivalent reinforcement data.

If no reinforcement is required, the ultimate resistance of the concrete section is represented in the stress figures.
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(EN 1992-1-1 9.6.2(1))
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Utilization

As,req = max (As,calc ! s,min,final )

As,missing = As,req - As,applied

Utilization = AS’req /As,applied - 100

Face, direction Bottom, x' | Bottom, y' | Top, x' | Top, V'

2

A, e [mm “/m] 126 200 | 126 | 200
2

A, i [mm /m] 126 224 | 126 | 224
2 - -

s,missing [mm /m] 0 0
Utilization [%] 100 89 100 89

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

Required reinforcement, top x'

LC: 'Stabilitet/likevekt'

Internal forces
Moments [kN m/m] | Normal forces [KN /m ‘
m, s =0.00 N,en =-18.24
m, ¢ =-0.00 Ny =-121.149
M,sh = -0.00 Nyysh = -9.77
Design forces
Moments [kN m/m] | Normai forces [KN /m]
Mot = 0-00 Ne. =-27.95
M, pot = 0.00 hy, -130.90
Mion = 07007 n,. =-27.95
M iop :0.0'i n,. =-130.90

Calculation is based on Wood-Armer and Nemeth methods.

Maximum reinforcement

A = 0.04

§,max

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

(EN 1992-1-1 9.6.2(1))



Calculation of required reinforcement from different m-n combinations

2
Ast,y' [mMm /m]

Necessary reinforcement iz cai

culated by considering equivalent reinforcement data.

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

As,req = max (As,calc ’ s,min,final )

As,missing = As,req - As,applied

Utilization = AS’req /As,applied - 100

Face, direction Bottom, x' | Bottom, y' | Top, x' | Top, V'

2

A, e [mm “/m] 126 200 | 126 | 200
2

A, i [mm /m] 126 224 | 126 | 224
2 - -

s,missing [mm /m] 0 0
Utilization [%] 100 89 100 89

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

Required reinforcement, top y'

LC: 'Stabilitet/likevekt'

Internal forces
Moments [kN m/m] | Normal forces [KN /m ‘
m, s =0.00 N =-18.24
m, ¢ =-0.00 Ny =-121.149
M,sh = -0.00 Nyysh = -9.77
Design forces
Moments [kN m/m] | Normai forces [KN /m]
Mot = 0-00 Ne. =-27.95
M, pot = 0.00 hy, -130.90
Mion = 07007 n,. =-27.95
M iop :0.0'i n,. =-130.90

Calculation is based on Wood-Armer and Nemeth methods.

Maximum reinforcement

A = 0.04

§,max

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

(EN 1992-1-1 9.6.2(1))



Calculation of required reinforcement from different m-n combinations

2
Ast,y' [mMm /m]

Necessary reinforcement iz cai

culated by considering equivalent reinforcement data.

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

As,req = max (As,calc ! As,min,final )

As,missing = As,req - As,applied

Utilization = AS’req /As,applied - 100

Face, direction Bottom, x' | Bottom, y' | Top, x' | Top, '

2

A, e [mm “/m] 126 200 | 126 | 200
2

A, i [mm /m] 126 224 | 126 | 224
2 - -

s,missing [mm /m] 0 0
Utilization [%] 100 89 100 89

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

Shear capacity
LC: 'dom. nyttelast + vindlast'

Internal forces
1

Normal forces [KN /m] | Shear forces [N /m]

N,en =-31.65 Vozsh 0.01

nen =-217.17 Visn =000

Nyysh =-12.53

Design forces

/

V. = \/sz,sh S v, = V001 7+ 000 = 001 kN/m

\Y ).0
—E&)= atan (-(’ 20 )= 1497 °

n,= -37.78 kN /m



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

A, .= 132 mm “/m

d +d

«*td, 151 + 160
deg = 5 = 5 = 156 mm
A
b, = min (—Sﬁ 0.02 ): min (& 0.02 ): 0.00085
d,,’ 156
o =a_BLT8 _ ;1e89 Nimm '’
a” t 020 '
O o= Min (-(0,), 02 - f, ) = min (-(-0.1889 ), 0.2 -19.83 ) = 0.1889 'N/mm *  *
015 0145
Crae = Voo T 15 0.10
2 2
k= min(1 S22 o0 ): min(1 32 20 ): 2.00
dq 156
k, = 0.15
v, =003 -k>?-f '"*=0035 -200°% 3500 "%=0587  (63N)
1/3

VRd,c = max (CRd,c k- (1000 ' pcx ' fck) + k1 ' ch,a’ Vmin + k1 ' 0-cp,cx ) ' deff =

= max (0.10 -2.00 - (100.0 -0.00085 " -3500) '°+ 0.15 -0.1889 , 0.5857 + 0.15 -0.1889 -

= 9548 kN/m  (6.2.a,6.2.b)

e _ Vinax 100 = 0.01 Ao

Vede ~ Vmax Utilization = Vess -100 = 95 48 100 = 0 %

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

Shell buckling

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

Crack width, bottom
LC: 'ofte forekomende’

Internal forces

Moments [kKN m/m] | Normal forces [KN /m]
m, ., ~=0.00 N, =-18.14

m o 70.01 N e =-134.92

My = -0.00 Nyysh = -7.13

Direction of crack width

No crack on bottom face.
No crack on top face.

Calculated by Gvozdiev method.



Stresses

Face, direction

Bottom, «

Bottom, a+90°

Top, a

Top, a+90°

n [kKN/m]

m [KNm/m]

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

(o] [mm ]

a[face]

A [mm 2/m]

s,eq[other face]

(o} [mm ]

a[other face]

2
O\ cface) [N/mMm ]

o [N/mm 2]

l,c[other face]

2
O sface; LN/mMm ]

2
O sotherface]  LN/MmM "]

X, [mm ]

Evaluation*

Not cracked

Not cracked

Not cracked

Not cracked

*No reinf: A

s,.eq

<0

Not cracked: (ol,c[bottom] < fm

Cracked: otherwise

and o

=
lcltop] ~— “ctm

yor-x, < 0orx, >t

Crack width
A e = Max (min (t/ 2,25 "c;(k-x,)/3),c,+15 D)
pp,eff = As/ Ac,ef‘f
0.4/ f E,
- i +
g = max | O P of 1 E.m Poett | 0.6 "0,
E, ’ E,
Eboitom + Etop
k, = y
2/ max \abottom ’ Etop)
. _ Aceﬁ
Sy <0 Ly S T Ky (Cu-®,/12) + Kk, "k, k, D ﬁ_A
S
Sg>9% €y 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]




Face, direction Bottom, a | Bottom,

a+90°

Top,

a

Top,

a+90°

P p,eff[face]

€ [face]

A

)
c,eff[other face] [ mm m ]

€ [other face]

cDdir [mm ]

S gir [MM ]

Sr,max [mm ]

c, [mm] - B

Utilization

Utilization c, / Colim 100

Face, direction Bottom, a | Bottom, a+90°

Top, a

Top,

a+90°

c [mm ] 0.39 | 0.39

w,lim

0.39

0.39

Utilization [%] |- -

Crack width, top
LC: 'ofte forekomende'

Internal forces

Moments [kN m/m] | Normal forces [KN /m]

= (.00 n

m x,sh X

o =-18.14

m o =-0:01 n,

o =-134.92

m =000 n =-713

xy,sh xy,sh

Direction of crack width

No crack on bottom face.
No crack on top face.

Calculated by Gvozdiev method.




Stresses

Face, direction

Bottom, «

Bottom,

a+90°

Top,

a

Top,

a+90°

n [kKN/m]

m [KNm/m]

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

(o] [mm ]

a[face]

A

s,eq[other face]

[mm 2/m]

(o} [mm ]

a[other face]

2
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