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Nomenclature
Symbol Description
A Cross-sectional area.

A,B,C, D,E,
FG
Ac
AS

Asc' Ast

Meggq/Mgg

Mokd,x
Mokd,z

MOEqp/MOEd

|VlEd,max:
|v'Ed,min

MoRrd,x-
MoRd,z

MRd+ MRg-

No, N1, N,

NEgg
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Load category for live loads.

Cross-sectional area of concrete.
Cross-sectional area of reinforcement.

Cross-sectional area of reinforcement in compression side and cross-sectional area of
reinforcement in tension side, respectively.

Cross sectional area of shear reinforcement.

Accidental limit state.

Design value of modulus of elasticity of concrete.

Design value of modulus of elasticity of reinforcing steel.

Modulus of elasticity reduction coefficient for heated reinforcement, related to fire
exposure.

Load category for self-weight, structures.

Load category for self-weight, other.

Factor applicable to actions for reliability differentiation.

Length.

Column length (height of wall slice).

Load multiplier.

Bending moment.

Design value of the applied internal bending moment.

Maximum moment capacity utilization, taking Mgg+ and Mgq4. into account.

Design value of the applied internal bending moment. Mggq x is the in-plane moment,
about the z-axis. Mg ; is the out-of-plane moment, about the x-axis. The "0" indicates

that the moment contribution from the deformation times the normal force is not
included.

Ratio between moment contribution from permanent loads and the design moment.

Maximum and minimum design value of the applied internal bending moments.
Stresses in the horizontal joint above the panel is included in the integration of the
section forces.

Design value of the moment capacity.

Design value of the moment capacity. Mgrq x is the in-plane moment capacity, about
the z-axis. MgRrg ; is the out-of-plane moment capacity, about the x-axis. The "0"
indicates that the moment capacity is reduced by the deformation times normal force.
Design values of the moment capacity for positive and negative moment, respectively.
Axial force.

Normal force components originating from walls above, decks and other loads.

Main rebar anchorage force required at beam ends, due to concrete compression
strut. Value based on |VEg max|-

Design value of the applied axial force.
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Symbol
NEd,cen

Plat
RH
S
SLS

u/L
ULS

Utilization
Utilization
\Y,
\Y

VEd
Ved/VRd

| VEd,max |

| VEd,max | /VRd,max

|VEd,s|

| VEd,s |/VRd,s
VRd

VRd,max

VRd,s

XV Z
ak

Chacks Cfront
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Description

Design value of the applied axial force determined in the center of the beam.
The value is used in the moment capacity calculations. Stresses in the horizontal
joint above the panelis included in the integration of the section forces.

Design value of point load acting laterally on wall slice.

Relative humidity.

Load category for snow load.

Serviceability limit state.

Vertical in-plane displacement. The displacement is determined in the finite
element calculation, including effects of plastic strain in concrete and rebars.
Cracked section stiffness, creep, shrinkage and tension stiffening is not included
in the determination of the displacement.

Relative in-plane displacement.

Ultimate limit state.

The moment utilization of the wall slice subjected to biaxial bending, (| Mogg 2| /
MoRd,z) + (IMoed x| / Mord,x)-

Maximum utilization of shear capacity and moment capacity of a beam.

Load category for wind load.

Shear force.

Design value of the applied shear force.

Shear capacity utilization, taking Vrq max and Vgg,s into account.

Maximum numerical design value of the applied internal shear force through the
entire beam length. Stresses in the horizontal joint above the panel is included in
the integration of the section forces.

Shear capacity utilization, related to the concrete compression strut.

Maximum numerical design value of the applied internal shear force used in
stirrup capacity check. The maximum value is determined within ranges cot®-z

away from supports. Stresses in the horizontal joint above the panel is included
in the integration of the section forces.

Shear capacity utilization, related to the stirrups.

Design value of the shear force capacity

Design value of the shear capacity, related to the concrete compression strut.
The capacity is based on the cross section in the center of the beam, in the panel
part of the beam (excluding the joint).

Design value of the moment capacity, related to the stirrups. The capacity is
based on the cross section in the center of the beam, in the panel part of the
beam (excluding the joint).

Global coordinates.

Characteristic value of an accidental load.

Thickness of damaged and inactive concrete, due to fire exposure.

Width of a wall slice cross-section.

Beam width.

Effective beam width, including reduction from from fire (a,) in fire cases and
large concrete cover in ULS cases.

Cohesion.

Rebar center distance in back and front of wall respectively. Mean value is used
if more than one reinforcement is present.
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Symbol
Coverpacks
COVerfront
cot®

fsy,e/ fyk
fyd

fyk
fywd

8k

8k,sup- 8k, inf
h

h

qu

Px, Py, Pz
Ak

Ak, Liver
Ak,Snow-
dk,wind

Wiat

X, Y,z

Yo Vs
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Description
Cover to reinforcement in back and front of wall respectively.

Inclination of concrete compression strut.

Diameter.

Eccentricity of the applied normal force, Ngq. Includes tolerances.
e, is in-plane and e, is out-of-plane.

Eccentricities for normal force components originating from walls above, decks and
other loads. Includes tolerances.

Weighted mean value of the eccentricity of the transverse loads acting on a beam. The
value is included in the calculation of shear capacities and N,.

Design value of concrete compressive strength

Effective design value of concrete compressive strength. The strength is reduced by
skew principal stresses (non-vertical normal force).

Characteristic compressive strength of concrete (compressive cylinder strength at 28
days).

Strength reduction coefficient for heated reinforcement, due to fire exposure.

Design yield strength of reinforcement.

Characteristic yield strength of reinforcement.

Design yield of shear reinforcement.

Characteristic value of a permanent load (self-weight).

Upper and lower characteristic values, respectively, of a permanent load (self-weight).
Height of cross-section (thickness of the wall slice).

Beam height.

Mean concrete strength reduction coefficient, due to fire exposure.

Distributed load acting in the x, y and z direction respectively.

Characteristic value of a variable load.

Characteristic value of variable live load, snow load and wind load, respectively.

Thickness.

Fire exposure time.

The age of concrete at the time of loading.

Out of plane displacement.

Relative out of plane displacement.

Crack width.

Lateral load acting on wall slice.

Neutral axis position.

Height of the compression zone. Determined in the moment capacity calculation.
Local coordinates.

Internal lever arm. Determined in the moment capacity calculation.
Partial factor for concrete and reinforcing steel respectively.

Compressive concrete strain.
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Symbol Description
€s Tensile rebar strain.
€ Tensile reinforcement mesh strain.

€o/(1+®) Concrete strain in compression zone. Determined in the moment capacity calculation.

Y Poisson's ratio.

v Strength reduction factor for concrete.

0co Concrete compression stress at edge.

02 Second concrete principal stress.

Gec, Ot Reinforcement stress in compression side and tension side respectively. Positive value for
compression.

Oee, Ot Stress in outmost layer of reinforcement in compression side and tension side respectively.

Positive value for tension. Determined in the moment capacity calculation.
Osx, Osy  Reinforcement stress in the x and y direction, respectively.

ox Normal stress in rebars and stringers.

bo Final creep value.

bs

Percentage of reinforcement in cross-section.
¢s=As/(b-h).
Percentage of reinforcement in cross-section in compression and tension respectively.
b, bt bc=Asc/ (b-h).
$r=As/ (b-h).
beff Effective creep value.
Factors defining representative values of variable actions:
Yo, U1, Yo for combination values.
Uy U for frequent values.
U, for quasi-permanent values.

OPTUM CS 6



1 Overview

1.1 Visualizations

Figure 1: 3D overview from bottom left corner

Figure 2: 3D overview from top right corner

1 Overview

OPTUM CS



1.2 Summarized result overview

Table 1: Summarized results for all load combinations

Wall

section

5 1
2
3
4
5
6
7
8
9
10
11
12

*: Some beams do not contain stirrups. Shear capacity and shear utilization is not

Analysis
type

EP
EP
EP
EP
EP
EP
EP
EP

Load
combination

6.10a 1.2 gsup

6.10b 1.5 gk + 0.3 wk+ + gsup
6.10b 1.5 gk + 0.3 wk- + gsup
6.10b 1.5 wk+ + 0.9 gk + gsup
6.10b 1.5 wk- + 0.9 gk + gsup
6.10b 1.5 wk+ + 0.9 ginf
6.10b 1.5 wk- + 0.9 ginf

6.11 brand

6.11 Seismisk+

6.11 Seismisk-

SLS wk+

SLS wk-

determined for those.

OPTUM CS

Load
multiplier

1 Overview

1Ulmax

5.6 mm
5.6 mm
6.5 mm
3.3mm
9.8 mm
4.6 mm
11.3 mm
3.9 mm
3.8 mm
12.0 mm
6.6 mm
6.6 mm

Strain
check

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Wall

slice

util.

50.3%
76.8 %
79.1%
82.6 %
93.2%
87.3%
80.5%
68.3%
56.4 %
58.7%

Beam
util.
419% *
711%*
69.4 % *
53.4 % *
46.1% *
29.6 % *
50.3 % *
60.3 % *
403 % *
47.5% *

References

P. 142,193, 221
P. 145, 195, 222
P. 149,197, 223
P. 153,199, 224
P. 157, 201, 225
P. 161, 203, 226
P. 165, 205, 227
P. 169, 207, 228
P. 173, 209, 229
P. 177, 211, 230
P. 181

P. 185

10



3.2.1 Wall blocks

150 mm C35 S550 2x(6/150

Concrete: C35
Thickness: 150 mm
Horizontal mesh: 2 x @6 / 150 (S550)
- Anchorage length: 240 mm
Vertical mesh: 2 x @6 / 150 (S550)
- Anchorage length: 240 mm
- Cover (front / back): 15/15 mm

. 3.8 kN/m?
Weight, cat. G1: (25.0 kN/m3)
Additional weight, cat. G2: 0.0 kN/m?
Concrete: C35
Thickness: 200 mm
Horizontal mesh: 2 x @6 / 150 (S550)
- Anchorage length: 240 mm
Vertical mesh: 2 x (38 /200 (S550)
- Anchorage length: 320 mm
- Cover (front / back): 25/25 mm

. 5.0 kN/m?
Weight, cat. G1: (25.0 kN/m3)
Additional weight, cat. G2: 0.0 kN/m?

360 mm C45 S550 2x@6/150

Concrete: C45
Thickness: 360 mm
Horizontal mesh: 2 x @6 / 150 (S550)
- Anchorage length: 240 mm
Vertical mesh: 2 x @6 / 150 (S550)
- Anchorage length: 240 mm
- Cover (front / back): 15/15 mm

. 9.0 kN/m?
Weight, cat. G1: (25.0 KkN/md)
Additional weight, cat. G2: 0.0 kN/m?

OPTUM CS

3 Materials and blocks
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24290

EO5 - Teknikhuis

i

20160
E04 - 4 sal

16110
EO3 - 3 sal

8010
EO01-1sal

21600

Figure 36: Wall elevation including element groups - (F): Front side visible, (B): Back side visible, (S): Right or left side visible, Q,: Key
element.
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Element property groups for wall section: 5

Properties Fire properties
Key Wiat Init. . Exposed Exp. in Rebar Length
Grou Block € Ratin
P el. g (cat.) curv. J front/back holes/sides type red.
[ [l [mm] [kN/m?] [1/mm] [min] [] [-] [-] []
. 200 mm C35 S550 2x(6/150 no 20 -1.06(V) 1/400 120  Back Yes Quenched 0.7L
S550 2x@8/200
. 200 mm €35 S550 2x@6/150 no 20 -1.06(V) 1/400 120  Front Yes Quenched 0.7L
S550 2x@8/200
200 mm C35 S550 2x#6/150 no 20 0 1/400 120  Front Yes Quenched 0.7L
S550 2x@8/200
. Fundament no 20 - - 120 Front Yes Quenched -
Skaft no 20 - - 120 Front Yes Quenched -
Note
Cat Load category. G1: Self-weight, structures. G2: Self-weight, other. A, B, C, D, E, F, G: Live loads. S: Snow load. V: Wind load.
' ALS: Accidental load.
Wiat Characteristic value of lateral load acting on panel. Positive value is pressure on panel front side.

Fire properties Properties on panels used in the fire case in Code check for wall slices and Code check for beams.

Exposed Side(s) of panel/column/beam exposed to fire. Front and/or back side.

front/back

Exp.in X If the panel hole edges, the column sides, or the beam top and/or bottom sides are exposed to fire.
holes/sides

Length red. Equivalent buckling length in the fire case, where L is the panel height.

OPTUM CS 4 Building geometry
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Panel list for wall section: 5

Wall Panel
[ [-]
Wall 14 P1
P2
P3
P4
P5
Wall31 P1
P2
P3
P4
Wwall65 P1
P2
P3
Wall66 Pl
P2
P3
Wall67 P1
P2
P3
OPTUM CS

Block
[-]
Skaft

Fundament

200 mm C35 S550 2x@6/150
$550 2x@8/200
200 mm C35 S550 2x@6/150
S550 2x@8/200
200 mm C35 S550 2x@6/150
S550 2x@8/200
200 mm C35 $550 2x@6/150
S550 2x@8/200
200 mm C35 S550 2x@6/150
$550 2x@8/200
200 mm C35 $550 2x@6/150
S550 2x@8/200
200 mm C35 S550 2x@6/150
$550 2x@8/200
200 mm C35 S550 2x@6/150
$550 2x@8/200
200 mm C35 S550 2x@6/150
$550 2x@8/200
200 mm C35 S550 2x@6/150
$550 2x@8/200
200 mm C35 $550 2x@6/150
S550 2x@8/200
200 mm C35 S550 2x@6/150
$550 2x@8/200
200 mm C35 S550 2x@6/150
S550 2x@8/200
200 mm C35 S550 2x@6/150
$550 2x@8/200
200 mm C35 S550 2x@6/150
S550 2x@8/200
200 mm C35 S550 2x@6/150
S550 2x@8/200
200 mm C35 S550 2x@6/150
S550 2x@8/200
200 mm C35 S550 2x@6/150
S550 2x@8/200

Base Top level
level

[] [-]

FOK EOO - Stue
FUK FOK

E00 - EO1-1sal
Stue

E0O - EO1-1sal
Stue

E00 - EO1-1sal
Stue

E00 - EO1-1sal
Stue

E00 - EO1-1sal
Stue

£01-1 E02 -2 sal
sal

£01-1 E02 -2 sal
sal

£01-1 E02 -2 sal
sal

£01-1 E02 -2 sal
sal

£02-2 EO03 -3 sal
sal

£02-2 E03 -3 sal
sal

£02-2 EO03 -3 sal
sal

£03-3 EO04 - 4 sal
sal

£03-3 EO4 - 4 sal
sal

£03-3 E04 - 4 sal
sal

E04-4 EOS -

sal Teknikhus
E04-4 EO5 -

sal Teknikhus
E04-4 EOS -

sal Teknikhus

4 Building geometry

Width
[mm]

21600

21600

5760

4390

3690

5908

1852

5760

8080

5908

1852

5760

8080

7760

5760

8080

7760

5760

8080

7760

Height
[mm]

540

600

4040

3720

3720

3960

3960

3730

3730

3970

3970

3730

3730

3970

4050

3730

3970

3810

3810

3810

Thickness
[mm]

200

2000

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

Net
area

[m?]

11.664
12.960
9.624
9.018
7.765
23.069
1.769
8.151
19.610
23.128
2.904
8.307
21.178
29.030
9.712
21.178
29.030
7.196
22.465

28.115

Net

weight

[kN]

58.3

648.0

48.1

45.1

38.8

1153

8.8

40.8

98.1

115.6

14.5

105.9

145.2

48.6

105.9

145.2

36.0

1123

140.6

75



5.2 Load definitions

Line load values, LL start and LL end are calculated as surface load - load depth. A line load
has a start load depth and end load depth.

Point load values are calculated as surface load - load area.

Note that the line load depths and point load areas in the load definitions are default values
and not always the assigned values. The assigned values appear in Load elevations.

Surface load

Characteristic loads

Load type Category | Surface load | Reduction factors
[kN/m?]

Huldaek G1 422

Lette vaegge G2 1.20

Gulvbelegning 1... G2 0.10

Overbeton 80 mm G2 1.92

Installationer G2 0.20

Loft G2 0.10

c3 C 5.00 | Yp=0.6,41=06,P,=0.5

Design loads

Combination Surface load | Design load calculation

(unfavorable only) [kN/m?]

=1.1-1.2-(4.22+1.20+0.10 + 1.92 + 0.20 +

ULS 6.10a Permanent load 10.22 0.10)

ULS 6.10b Live load 16.76 11111(11;2 (+5.10'S;) +0.10 +1.92 +0.20 + 0.10)
ULS 6.10b Wind load 13.46 =+11..11-.(il..§ 2 @,16'.25950?'10 F192+0.20+0.10)
SLS 6.14a/b Characteristic load 12.74 | =(4.22+1.20+0.10 + 1.92 + 0.20 + 0.10) + (5.00)
ALS 6.11a/b Fire live load 10.74 1(35.262.;016)20 +0.10+1.92+0.20+0.10)

ALS 6.11a/b Fire wind load 10.24 j(&f;;old)zo +0.10+1.92+0.20 +0.10)

ALS 6.12a/b Seismic load 10.24 j(é)'.zsz‘; 016)20 +0.10+1.92+0.20+0.10)

OPTUM CS 5 Loads 90



5.3.3 E02 - 2 sal

Elevation: 12060 mm

| 6400

5o

15200

28020442700 28701640

|, 4495 1pega4s|, 3805 |270afiertp772| 15588 | 6132

Figure 49: Load plan

Load definition Area

D2 32.41m2
- D1 699.51 m2
TR1 52.49 m2
OPTUM CS 5 Loads
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T2 (50-75; 1.3; 2.275)
12(50.-75:15;15.2) T2 (50-75; 1.4; 4.125)

D1 (50-75;[2.1; 10/808)
TR1 (100-100; 1.4; 6.4)

24290

20160

EOS - Teknikhus

j

TR1 (100-100; 1.4; 6.4)

16110

EO4 - 4 sal

‘

TR1 (100-100; 1.4; 6.4)

12060

EO3 - 3 sal

:

D1 (50-75;

TR1 (100-100; 1.4; 6.4,

E02 - 2 sal

:

8010

EO1-1sal
3970
3430 -
2830 )

21600
O O

Figure 79: In-plane deck loads elevation

Tags on in-plane deck loads elevation: [load definition] ([eccentricity in mm]; [load depth in m]; [length in m]).

No in-plane line loads present.

No lateral line loads or point loads present.

OPTUM CS 5 Loads
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5.5 User defined horizontal load cases

5.5.1 5 Seismisk+
Wall section: 5 (D - F) (FUK - EO5 - Teknikhus)
Category: ALS (Accidental load)

Total characteristic force: 504.80 kN

24290
— T~ EOS-TeknikhJJs
. _97.4kN .
— — — 20160 ( )
—— - e—— EO04 - 4 sal
_ _ 111.1 kN _
_ -~ _ 16110
P e e e e e —— EO3 - 3 sal
_ _110.0 kN _
_ -~ _ 12060
— % _—» __—» _» __» % % % = —=—= —m —= EO2 - 2 sal
102.5 kN
8010
e e e e e ————— EO1 -1 sal
83.8 k
3970
— 3430

230—(FOK

21600

Q Q)

Figure 82: User-defined horizontal load case: 5 Seismisk+

5.5.2 5 Seismisk-
Wall section: 5 (D - F) (FUK - EO5 - Teknikhus)
Category: ALS (Accidental load)

Total characteristic force: -504.80 kN

OPTUM CS 5 Loads
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FE result for load combination: 6.10b 1.5 gk + 0.3 wk+ + gsup

/ Sl AY
4392 | 10805~ p275|, 4125

olclcolo

Figure 91: Elevation of wall with applied loads.

Maximum displacement: 5.6 mm

Design case: ULS: 6.10b - Live load

Analysis type: Elastoplastic analysis (cracked concrete)
Effectiveness factor (v'): Fixed

Wind load case: 5 Vind+

Element type: Mixed

Total number of elements: 11607

Concrete strain: €c = 0.9%0 < 3.5%0 OK

Reinforcement mesh strain: &= 13%o < 50%o0 OK

Rebar strain: €g =1%o < 50%0 OK

Table 6: Supports

Start End
Length X z X z
Ref Support type mm mm mm mm mm

@ Fundament 668 kN/m 21600 33652 2830 12052 2830

Table 7: Applied loads

OPTUM CS 6 Finite element results 145



Start
Length X Z

Ref Multiplier load? mm mm mm
@ No 17475 12052 23970
No 15200 12052 23970
No 15200 12052 23970
© No 2275 27252 23970
© No 2275 27252 23970
© No 4125 29527 23970
© No 4125 29527 23970
© No 4125 29527 23970
® No 6400 27252 20080
® No 6400 27252 20080
® No 6400 27252 20080
® No 10808 16444 19840
® No 10808 16444 19840
® No 10808 16444 19840
© No 6400 27252 16030
© No 6400 27252 16030
© No 6400 27252 16030
® No 15200 12052 15790
® No 15200 12052 15790
® No 15200 12052 15790
D No 6400 27252 11980
O No 6400 27252 11980
D No 6400 27252 11980
@ No 15200 12052 11740
0 No 15200 12052 11740
0 No 15200 12052 11740
® No 6400 27252 7930
® No 6400 27252 7930
© No 6400 27252 7930
0 No 10808 16444 7690
0 No 10808 16444 7690
0 No 10808 16444 7690
Table 8: Reactions and equilibrium check

Horizontal
Applied fixed loads: 2 Qfixed =  125.7 kN
Selfweight fixed loads: 2 Qg fixed = -
Total: 125.7 kN
Reactions (FEM): -125.7 kN
Error (residual): -0.002 kN

OPTUM CS

Px Py
kN/m kN/m
1.3 0.0
0.0 -15.0
0.0 -2.7
0.0 -8.8
0.0 -1.5
0.0 -8.4
0.0 -1.4
1.3 0.0
0.0 -7.6
0.0 -11.4
1.5 0.0
0.0 -18.1
0.0 -17.5
1.5 0.0
0.0 -7.6
0.0 -11.4
1.2 0.0
0.0 -18.1
0.0 -17.5
1.2 0.0
0.0 -7.6
0.0 -11.4
1.1 0.0
1.1 0.0
0.0 -18.1
0.0 -17.5
0.0 -7.6
0.0 -11.4
1.2 0.0
0.0 -18.1
0.0 -17.5
1.2 0.0
Vertical
-2670.3 kN
-2411.8 kN
-5082.2 kN
5082.2 kN
0.004 kN

6 Finite element results

End

mm

29527
27252
27252
29527
29527
33652
33652
33652
33652
33652
33652
27252
27252
27252
33652
33652
33652
27252
27252
27252
33652
33652
33652
27252
27252
27252
33652
33652
33652
27252
27252
27252

23970
23970
23970
23970
23970
23970
23970
23970
20080
20080
20080
19840
19840
19840
16030
16030
16030
15790
15790
15790
11980
11980
11980
11740
11740
11740
7930

7930

7930

7690

7690

7690

Px
kN/m
1.3
0.0
0.0
0.0
0.0
0.0
0.0
1.3
0.0
0.0
1.5
0.0
0.0
1.5
0.0
0.0
1.2
0.0
0.0
1.2
0.0
0.0
1.1
1.1
0.0
0.0
0.0
0.0
1.2
0.0
0.0
1.2

Py
kN/m
0.0
-15.0
-2.7
-8.8
-1.5
-8.4
-1.4
0.0
-7.6
-11.4
0.0
-18.1
-17.5
0.0
-7.6
-11.4
0.0
-18.1
-17.5
0.0
-7.6
-11.4
0.0
0.0
-18.1
-17.5
-7.6
-11.4
0.0
-18.1
-17.5
0.0

146



Displacement |U]|:
Panel JU] [mm]
5.60

440

4.20

Figure 92: Displacement [U|

Second concrete principal stress o.:

4.7

-6.2

-7A

-94

-104

n
i
U
=
M

o
y
y
d
il
0
il
N
/
g
N
r.
Y
/
3
il
N
N
N
:

-12.5

Figure 93: Second concrete principal stress o)

Concrete strain: €¢ = 0.9%o < 3.5%0 OK

OPTUM CS 6 Finite element results 147



Maximum stress in reinforcement mesh, max( o, , 0 ):

Panel max(o..,

286
228
172
15

a7

Figure 94: Maximum stress in reinforcement mesh, max( oy, Osy )

Reinforcement mesh strain: &5 =13%o0 < 50%0 OK

OPTUM CS 6 Finite element results 148



7 Code check for wall slices

This section contains results for all elastoplastic load combinations.

Nomenclature:

Symbol Description
Design value of the applied internal bending moment. Mggq x is the in-plane moment,

Mokd,x- about the z-axis. Mogq,; is the out-of-plane moment, about the x-axis. The "0" indicates
Mokd,z that the moment contribution from the deformation times the normal force is not
included.

Design value of the moment capacity. Mggrq x is the in-plane moment capacity, about the

mg::’): z-axis. MoRq,; is the out-of-plane moment capacity, about the x-axis. The "0" indicates
’ that the moment capacity is reduced by the deformation times normal force.

Ngg Design value of the applied axial force.

o The moment utilization of the wall slice subjected to biaxial bending, (|Mogq 2| / MoRrd,z)
Utilization + (|MoEd x| / Mord,x)
b Width of wall slice cross-section.
u Out of plane displacement.
Wiat Lateral load acting on wall slice.

7.1 Result overview for wall slices
The most stressed wall slices are summarized in the following tables.

ULS/ALS

Table 39: Maximum utilization per wall section for all relevant load combinations

Wall section Panel Utilization Load combination Ref page
5 P1 _ 6.10b 1.5 wk- + 0.9 gk + gsup Page 201
SLS

Table 40: Maximum displacement per wall section for all relevant load combinations

Wall section Panel u Load combination Ref page
5 P2 9.0 mm SLS wk+ Page 213
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7.2 Wall sections - envelopes

7.2.1 Wall section: 5

Highest utilization for each load combination

Load combination Panel Utilization Ref page
6.10a 1.2 gsup P1 50 % Page 193
6.10b 1.5 gk + 0.3 wk+ + gsup P1 Page 195
6.10b 1.5 gk + 0.3 wk- + gsup P1 Page 197
6.10b 1.5 wk+ + 0.9 gk + gsup P1 Page 199
6.10b 1.5 wk- + 0.9 gk + gsup P1 Page 201
6.10b 1.5 wk+ + 0.9 ginf P2 Page 203
6.10b 1.5 wk- + 0.9 ginf P2 Page 205
6.11 brand P2 68 % Page 207
6.11 Seismisk+ P2 56 % Page 209
6.11 Seismisk- P2 59 % Page 211

% 69

% 9%

p1
P1

Figure 135: Critical wall slices. Utilization.
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Result summary of wall slices

Panel Level Wall slice  Utilization Load combination Ref page
Pl E02-2sal 1 [88% 6.10b1.5wk-+09ak+gsup  Page 201
- - 2 69% 6.10b 1.5 wk++0.9 gk + gsup  Page 199
P2 - 3 6.10b 1.5 wk- + 0.9 gk + gsup ~ Page 201
- - 4 6.10b 1.5 wk- + 0.9 gk + gsup  Page 201
- - 5 6.10b 1.5 wk+ + 0.9 ginf Page 203
- - 6 6.10b 1.5 wk- + 0.9 gk + gsup ~ Page 201
- - 7 51% 6.10b 1.5 wk++0.9 gk + gsup Page 199
P3 - 8 6.10b 1.5 wk- + 0.9 gk + gsup  Page 201
- - 9 6.10b 1.5 wk- + 0.9 gk + gsup  Page 201
- - 10 6.10b 1.5 wk- + 0.9 gk + gsup  Page 201
- - 11 6.10b 1.5 wk- + 0.9 gk + gsup ~ Page 201
- - 12 6.10b 1.5 wk- + 0.9 gk + gsup ~ Page 201
- - 13 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
P1 EOO - Stue 14 6.11 brand Page 207
- - 15 6.10b 1.5 gk + 0.3 wk- + gsup ~ Page 197
P2 - 16 53% 6.10b 1.5 wk-+0.9 gk +gsup  Page 201
- - 17 67% 6.10b 1.5 wk-+0.9 gk +gsup  Page 201
- - 18 PN 6.10b 1.5 wk-+ 09k +gsup  Page 201
P3 - 19 65% 6.10b 1.5 wk- + 0.9 ginf Page 205
- - 20 PN 6.10b 1.5 wk-+ 09k +gsup  Page 201
P4 - 21 51% 6.10b 1.5 wk-+0.9 gk + gsup  Page 201
- - 22 6.10b 1.5 wk-+ 0.9 gk + gsup  Page 201
- - 23 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
- - 24 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
- - 25 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
P1 EO4-4sal 26 69% 6.10b 1.5 wk-+0.9 gk +gsup  Page 201
- - 27 58% 6.10b 1.5 wk++ 0.9 gk + gsup Page 199
P2 - 28 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
- - 29 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
- - 30 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
- - 31 6.10b 1.5 wk- + 0.9 ginf Page 205
- - 32 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
P3 - 33 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
- - 34 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
- - 35 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
- - 36 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
- - 37 6.10b 1.5 wk- + 0.9 gk + gsup  Page 201
- - 38 6.10b 1.5 wk- + 0.9 gk + gsup  Page 201
P1 EO1-1sal 39 6.10b 1.5 wk- + 0.9 gk + gsup ~ Page 201
- - 40 66 % 6.10b 1.5 wk-+0.9 gk + gsup  Page 201
P2 - 41 6.10b 1.5 wk-+ 0.9 gk + gsup  Page 201
- - 42 6.10b 1.5 wk- + 0.9 ginf Page 205
- - 43 6.10b 1.5 wk- + 0.9 ginf Page 205
- - 44 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
P3 - 45 6.10b 1.5 wk- + 0.9 gk + gsup  Page 201
- - 46 6.10b 1.5 wk-+ 0.9 gk + gsup  Page 201
- - 47 6.10b 1.5 wk++ 0.9 gk + gsup  Page 199
- - 48 6.10b 1.5 wk++ 0.9 gk + gsup  Page 199
- - 49 6.10b 1.5 wk+ + 0.9 gk + gsup  Page 199
P1 EO03-3sal 50 56 % 6.10b 1.5 wk- + 0.9 ginf Page 205
- - 51 52% 6.10b 1.5 wk++ 0.9 gk + gsup  Page 199
P2 - 52 P 6.10b 1.5 wk-+0.9gk+gsup  Page 201
- - 53 67% 6.10b 1.5 wk++0.9 gk + gsup Page 199
- - 54 6.10b 1.5 wk+ + 0.9 ginf Page 203
- - 55 6.10b 1.5 wk-+ 0.9 gk + gsup  Page 201
- - 56 51% 6.10b 1.5 wk++0.9 gk + gsup Page 199
P3 - 57 6.10b 1.5 wk++ 0.9 gk + gsup  Page 199
- - 58 6.10b 1.5 wk- + 0.9 gk + gsup ~ Page 201
- - 59 6.10b 1.5 wk- + 0.9 gk + gsup ~ Page 201
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Panel Level Wallslice Utilization Load combination Ref page

- - 60 6.10b 1.5 wk- + 0.9 gk + gsup  Page 201
- - 61 6.10b 1.5 wk- + 0.9 gk + gsup  Page 201
- - 62 6.10b 1.5 wk- + 0.9 gk + gsup  Page 201
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Result for load combination: 6.10b 1.5 gk + 0.3 wk+ + gsup

Figure 137: Utilization of wall slices.

Name Utilization Mgy, Mord; Moedx Mordx Ned Wit b

% kNm kNm kNm kNm kN kN/m mm
Wall 14 - P1-12052-3970 808 447  -835 1125 357.8 0.0 448
Wall 14 - P1-17312-3970 -11.84 50.0  -14.11 1410 440.0 0.0 500
Wall 14 - P2-17812-3970 -14.14 56.1  -12.23 2208 5114 -0.7 688
Wall 14 - P2-19832-3970 -8.12 348  -1465 1323 1700 -11 708
Wall 14 - P2-21872-3970 5.84 261  -2.82 468 168.6 -05 330
Wall 14 - P3-22202-3970 -19.28 679 27.0 4326 6521 -12 1218
Wall 14 - P3-25592-3970 542 289 373 428 1113 -0.7 300
Wall 14 - P4-25892-3970 -11.93 551  -16.36 363.2 4100 -0.7 1360
Wall 14 - P4-27252-3970 938 445  -353 2489 3213 -06 1137
Wall 14 - P4-28389-3970 945 447 070 2502 3242 -06 1137
Wall 14 - P4-29526-3970 968 454 145 2548 3348 -06 1137
Wall 14 - P4-30663-3970 -10.06 46.6 6.70 262.1 351.5 -0.6 1137
Wall 31 - P1-12052-8010 -13.41 432 431 108.1 3305 -1.5 448
Wall 31 - P1-17312-8010 -12.87 419  -17.80 1167 300.8 -15 500
Wall 31- P2-17812-8010  51.2% -1651 565 397 2258 517.7 -13 698
Wall 31 - P2-21882-8010  63.0% -16.28 48.4  -4542 1880 4994 -13 774
Wall 31 - P2-22656-8010 41032 356  -21.43 1315 2934 -09 774
Wall 31 - P2-25482-8010 568 300 -483 627 1176 -0.8 410
Wall 31 - P3-25892-8010 967 478  -574 3088 3067 -0.7 1360
Wall 31 - P3-27252-8010 -7.85 397  -445 2178 2526 -0.6 1137
Wall 31 - P3-28389-8010 -7.84 397  -052 2177 2522 -06 1137
Wall 31 - P3-29526-8010 -7.84 397 092 2177 2522 -06 1137
Wall 31 - P3-30663-8010 -8.14 406 11.8 2240 2657 -0.6 1137
Wall 65 - P1-12052-12060 -10.75 361 350  85.1 2102 -1.5 440
Wall 65 - P1-17312-12060 = 54.9% -11.45 382  -25.86 103.6 2361 -15 500
Wall 65 - P2-17812-12060 -7.81 403  7.03 1282 2616 -05 580
Wall 65 - P2-19142-12060 5.00 182  -1842 555 91.0 -0.7 620
Wall 65 - P2-20562-12060 = 55.3% 420 13.8 112 279 69.7 -0.7 464
Wall 65 - P2-21776-12060 ~ 51.5% -16.00 488 504 2169 4682 -14 876
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Steno Diabetescenter

Name

Wall 65 - P2-25454-12060
Wall 65 - P3-25892-12060
Wall 65 - P3-27252-12060
Wall 65 - P3-28415-12060
Wall 65 - P3-29577-12060
Wall 65 - P3-30740-12060
Wall 65 - P3-32652-12060
Wall 66 - P1-12052-16110
Wall 66 - P1-17312-16110
Wall 66 - P2-17812-16110
Wall 66 - P2-19142-16110
Wall 66 - P2-20562-16110
Wall 66 - P2-21776-16110
Wall 66 - P2-25454-16110
Wall 66 - P3-25892-16110
Wall 66 - P3-27252-16110
Wall 66 - P3-28415-16110
Wall 66 - P3-29577-16110
Wall 66 - P3-30740-16110
Wall 66 - P3-32652-16110
Wall 67 - P1-12052-20160
Wall 67 - P1-17312-20160
Wall 67 - P2-17812-20160
Wall 67 - P2-19142-20160
Wall 67 - P2-20084-20160
Wall 67 - P2-21776-20160
Wall 67 - P2-25454-20160
Wall 67 - P3-25892-20160
Wall 67 - P3-27094-20160
Wall 67 - P3-28296-20160
Wall 67 - P3-29498-20160
Wall 67 - P3-30700-20160
Wall 67 - P3-32652-20160

OPTUM CS

Utilization
%

52.0%

Mogq,,
kNm
-6.62
-8.33
-6.27
-6.05
-5.99
-6.97
-4.00
-4.94
-6.64
475
479
4.86
-10.88
-5.91
-6.55
-4.50
428
428
5.33
373
5.65
-6.15
-2.37
-2.46
-2.88
-5.58
376
3.05
221
2.14
211
278
218

Mogd,,
kNm
30.4
43.4
34.9
34.2
34.0
34.8
229
28.3
30.3
31.0
17.5
16.0
33.4
28.2
37.5
29.1
28.3
28.3
29.4
22.0
26.5
28.0
25.5
18.8
20.4
21.8
25.3
26.4
24.3
24.2
24.2
25.0
20.0

Mok x
kNm
-11.55
-14.06
-5.17
-0.77
1.10
18.6
21.23
-8.39
-8.82
3.53
-5.03
10.4
4.44
-12.23
-17.68
-3.90
-0.48
1.13
15.3
-10.70
18.0
-15.09
-3.91
-2.25
7.75
3.95
-6.80
-9.42
-1.99
-0.07
0.67
8.49
-6.29

Mord,x
kNm
68.3
275.4
187.0
182.2
181.0
186.4
108.5
62.8
78.2
94.0
52.9
33.2
141.9
62.2
229.7
146.8
141.7
1416
149.1
102.9
57.4
70.8
72.9
66.2
77.1
84.7
53.7
144.7
127.5
126.3
126.0
133.9
87.8

kN
120.9
245.7
179.8
170.4
167.6
178.8
59.7
90.7
115.9
122.5
81.5
100.0
235.3
89.0
164.7
100.7
91.1
90.8
105.3
47.8
63.6
82.6
43.1
213
41.8
74.1
46.4
57.7
31.4
29.9
29.6
39.5
22.8

Wiat
kN/m
-1.0
-0.7
-0.6
-0.6
-0.6
-0.8
-0.7
-1.5
-1.5
-0.5
-0.7
-0.7
-1.4
-1.0
-0.7
-0.6
-0.6
-0.6
-0.8
-0.7
-1.5
-1.5
-0.5
-0.7
-0.7
-1.4
-1.0
-0.6
-0.6
-0.6
-0.6
-0.8
-0.7
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b
mm
438
1360
1163
1162
1163
1162
1000
440
500
580
620
464
876
438
1360
1163
1162
1163
1162
1000
440
500
580
942
942
876
438
1202
1202
1202
1202
1202
1000
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Result for load combination: SLS wk+
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Name

Wall 14 - P1-12052-3970
Wall 14 - P1-17312-3970
Wall 14 - P2-17812-3970
Wall 14 - P2-19832-3970
Wall 14 - P2-21872-3970
Wall 14 - P3-22202-3970
Wall 14 - P3-25592-3970
Wall 14 - P4-25892-3970
Wall 14 - P4-27252-3970
Wall 14 - P4-28389-3970
Wall 14 - P4-29526-3970
Wall 14 - P4-30663-3970
Wall 31 - P1-12052-8010
Wall 31 - P1-17312-8010
Wall 31 - P2-17812-8010
Wall 31 - P2-21882-8010
Wall 31 - P2-22656-8010
Wall 31 - P2-25482-8010
Wall 31 - P3-25892-8010
Wall 31 - P3-27252-8010
Wall 31 - P3-28389-8010
Wall 31 - P3-29526-8010
Wall 31 - P3-30663-8010
Wall 65 - P1-12052-12060
Wall 65 - P1-17312-12060
Wall 65 - P2-17812-12060
Wall 65 - P2-19142-12060
Wall 65 - P2-20562-12060
Wall 65 - P2-21776-12060
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3.8
5.1
4.4
31
3.8
2.9
4.5
2.4
2.1
1.6
1.2
15
7.3
6.7
5.7
4.2
2.6
3.7
19
1.7
1.4
1.2
13
7.1
6.5
2.8
2.6
9.0
3.7

Figure 146: Out-of-plane deformation of wall slices, u.

u/Lg
1/1059
1/728
1/855
1/1192
1/981
1/1303
1/824
1/1519
1/1892
1/2534
1/3230
1/2574
1/514
1/559
1/655
1/884
1/1439
1/1020
1/1973
1/2363
1/2843
1/3257
1/3081
1/527
1/577
1/1327
1/1456
1/414
1/1020

Wi

mm
uncracked
uncracked
uncracked
0.007
uncracked
uncracked
0.000
uncracked
uncracked
uncracked
0.000
0.009
0.006
0.005
uncracked
uncracked
0.002
uncracked
uncracked
uncracked
uncracked
0.001
0.003
0.021
0.014
uncracked
0.001
0.169
0.001
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Moeg
kNm
7.08
-11.95
-14.06
-8.53
-6.26
-16.55
-7.04
-15.88
-10.20
-7.74
-5.69
-4.25
-13.74
-14.06
-17.96
-14.55
-8.49
-7.44
-12.48
-8.27
-6.82
-5.44
-4.72
-11.54
-12.36
-8.20
-7.09
-3.80
-14.07

Neg
kN
313.8
470.2
484.5
147.2
169.1
486.4
158.0
567.1
328.5
217.0
123.6
56.9
288.4
297.0
540.1
374.7
173.6
169.5
410.4
240.2
174.4
111.8
78.4
186.6
217.5
262.3
158.3
10.4
328.4

Wiat
kN/m
0.0
0.0
-1.4
-2.2
-1.1
-2.4
-1.5
-1.4
-1.2
-1.2
-1.2
-1.2
-3.0
-3.1
-2.5
-2.6
-1.9
-1.5
-1.4
-1.2
-1.2
-1.2
-1.2
-3.0
-3.1
-1.0
-1.5
-1.3
-2.8

b
mm
448
500
688
708
330
1218
300
1360
1137
1137
1137
1137
448
500
698
774
774
410
1360
1137
1137
1137
1137
440
500
580
620
464
876
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Steno Diabetescenter

Name

Wall 65 - P2-25454-12060
Wall 65 - P3-25892-12060
Wall 65 - P3-27252-12060
Wall 65 - P3-28415-12060
Wall 65 - P3-29577-12060
Wall 65 - P3-30740-12060
Wall 65 - P3-32652-12060
Wall 66 - P1-12052-16110
Wall 66 - P1-17312-16110
Wall 66 - P2-17812-16110
Wall 66 - P2-19142-16110
Wall 66 - P2-20562-16110
Wall 66 - P2-21776-16110
Wall 66 - P2-25454-16110
Wall 66 - P3-25892-16110
Wall 66 - P3-27252-16110
Wall 66 - P3-28415-16110
Wall 66 - P3-29577-16110
Wall 66 - P3-30740-16110
Wall 66 - P3-32652-16110
Wall 67 - P1-12052-20160
Wall 67 - P1-17312-20160
Wall 67 - P2-17812-20160
Wall 67 - P2-19142-20160
Wall 67 - P2-20084-20160
Wall 67 - P2-21776-20160
Wall 67 - P2-25454-20160
Wall 67 - P3-25892-20160
Wall 67 - P3-27094-20160
Wall 67 - P3-28296-20160
Wall 67 - P3-29498-20160
Wall 67 - P3-30700-20160
Wall 67 - P3-32652-20160

OPTUM CS

u
mm
4.2
1.4
1.4
13
1.2
2.0
4.4
7.3
5.5
1.8
2.7
4.3
3.7
4.6
1.1
1.2
13
1.4
2.2
4.4
8.0
7.2
1.8
2.8
3.2
6.1
5.1
13
1.7
1.7
1.7
2.4
3.3

u/Lg
1/884
1/2689
1/2865
1/3142
1/3238
1/1995
1/894
1/557
1/681
1/2021
1/1374
1/868
1/1014
1/806
1/3431
1/3248
1/3163
1/2878
1/1790
1/907
1/478
1/526
1/2077
1/1350
1/1194
1/622
1/745
1/2870
1/2296
1/2296
1/2266
1/1602
1/1155

Wk
mm
0.007

Mogq
kNm
-7.85

uncracked -9.33
uncracked -6.92

0.000 -6.08
0.002 -5.17
0.010 -5.89
0.069 -4.07
0.040 -8.03
0.027 -8.83
uncracked -5.44
0.010 -5.64
0.037 -4.44
0.012 -10.98
0.026 -6.53
0.000 -6.95
0.001 -5.22
0.003 -4.96
0.005 -4.61
0.015 -5.64
0.067 -4.08
0.071 -8.29
0.055 -8.93
0.010 -3.12
0.036 -3.89
0.046 -3.74
0.075 -7.98
0.048 -5.24
0.009 -4.03
0.019 -3.37
0.019 -3.32
0.020 -3.28
0.030 -4.23
0.055 -3.36
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kN
139.0
266.0
175.6
137.9
96.1
82.8
17.6
90.3
117.4
135.9
90.7
54.3
184.6
77.8
156.2
98.4
86.4
69.8
71.5
18.4
64.3
87.8
37.7
32.7
25.5
72.6
36.3
52.2
321
31.1
30.1
35.6
153

Wiat
kN/m
-1.9
-1.4
-1.2
-1.2
-1.2
-1.6
-1.5
-3.0
-3.1
-1.0
-1.5
-1.3
-2.8
-1.9
-1.4
-1.2
-1.2
-1.2
-1.6
-1.5
-3.0
-3.1
-1.0
-1.4
-1.4
-2.8
-1.9
-1.3
-1.3
-1.3
-1.3
-1.7
-1.5

b
mm
438
1360
1163
1162
1163
1162
1000
440
500
580
620
464
876
438
1360
1163
1162
1163
1162
1000
440
500
580
942
942
876
438
1202
1202
1202
1202
1202
1000
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8 Code check for beams

This section contains results for all elastoplastic load combinations.

Nomenclature:

Symbol
L

|VlEd,max:
|VlEd,min

u/L

Utilization

| VEd,max |

|VEd,s|

VRd,max

VRd,s

VEed/VRd

Description
Beam length.

Maximum and minimum design value of the applied internal bending moments. Stresses
in the horizontal joint above the panel is included in the integration of the section forces.

Design values of the moment capacity for positive and negative moment, respectively.

Maximum moment capacity utilization, taking Mgg+ and Mgg4- into account.

Vertical in-plane displacement. The displacement is determined in the finite element
calculation, including effects of plastic strain in concrete and rebars. Cracked section
stiffness, creep, shrinkage and tension stiffening is not included in the determination of
the displacement.

Relative in-plane displacement.

Maximum utilization of shear capacity and moment capacity.

Maximum numerical design value of the applied internal shear force through the entire
beam length. Stresses in the horizontal joint above the panel is included in the
integration of the section forces.

Maximum numerical design value of the applied internal shear force used in stirrup
capacity check. The maximum value is determined within ranges cot®-z away from
supports. Stresses in the horizontal joint above the panel is included in the integration of
the section forces.

Design value of the shear capacity, related to the concrete compression strut. The
capacity is based on the cross section in the center of the beam, in the panel part of the
beam (excluding the joint).

Design value of the moment capacity, related to the stirrups. The capacity is based on
the cross section in the center of the beam, in the panel part of the beam (excluding the
joint). Fully anchored vertical mesh reinforcement in wall is treated as closed stirrups if
no stirrups are assigned.

Shear capacity utilization, taking Vgq max and Vg s into account.

8.1 Result overview for beams

The most stressed beams are summarized in the following tables.

ULS/ALS

Table 41: Maximum utilization per wall section for all relevant load combinations

Wall section Panel/beam Mgq/Mgq [%] Ved/Vrd [%] Load combination Ref page

5

OPTUM CS

P5 N[ de sl el 6.10b 1.5 gk + 0.3 wk+ + gsup Page 222

8 Code check for beams 217



SLS

Table 42: Max relative displacement per wall section for all relevant load combinations

Wall section Panel/beam U/L Load combination Ref page
5 P1 1/9999 SLS wk+ Page 231

OPTUM CS 8 Code check for beams 218



8.2 Wall sections - envelopes

8.2.1 Wall section: 5

Highest utilization for each load combination

Load combination

6.10a 1.2 gsup

6.10b 1.5 gk + 0.3 wk+ + gsup P5
6.10b 1.5 gk + 0.3 wk- + gsup P5
6.10b 1.5 wk+ + 0.9 gk + gsup P5
6.10b 1.5 wk- + 0.9 gk + gsup P5

6.10b 1.5 wk+ + 0.9 ginf P5
6.10b 1.5 wk- + 0.9 ginf P2
6.11 brand P5
6.11 Seismisk+ P5
6.11 Seismisk- P2

Panel/beam Mgg/MRgq [%]

Ved/VRrd [%]

Not checked
Not checked
Not checked
Not checked

Not checked

Not checked
Not checked

Ref page
Page 221
Page 222
Page 223
Page 224
Page 225
Page 226
Page 227
Page 228
Page 229
Page 230

P2_ . -

P2

P2

50 %

P2

P3

Figure 148: Critical utilization of beams across all load combinations.

*: This beam does not contain stirrups. Shear capacity is not calculated. Moment utilization

is shown.

OPTUM CS

8 Code check for beams
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Result summary of beams

Panel/beam
P1
P2
P3
P5
P1
P2
P4
P1
P2
P1
P2

OPTUM CS

Level
FUK
EQO - Stue

EO1 -1 sal

E02 - 2 sal

EO3 - 3 sal
EO4 - 4 sal

Beam MEd/MRd [%]

O 00 N O U WN R

L e
B W N L O

Vea/VRg [%]  Load combination

6.10b 1.5 wk+ + 0.9 ginf
6.10b 1.5 wk- + 0.9 ginf

6.11 Seismisk-

6.10b 1.5 wk- + 0.9 ginf

([ [0 'l 6.10b 1.5 gk + 0.3 wk+ + gsup
6.10b 1.5 gk + 0.3 wk- + gsup
6.10b 1.5 wk- + 0.9 gk + gsup
6.10b 1.5 wk- + 0.9 ginf

(o] ITICM 6.10b 1.5 wk- + 0.9 gk + gsup
6.10b 1.5 gk + 0.3 wk- + gsup
6.10b 1.5 wk- + 0.9 gk + gsup
6.10b 1.5 wk+ + 0.9 ginf

6.11 brand

6.10b 1.5 wk- + 0.9 ginf

8 Code check for beams

Ref page
Page 226
Page 227
Page 230
Page 227
Page 222
Page 223
Page 225
Page 227
Page 225
Page 223
Page 225
Page 226
Page 228
Page 227

220



Result for load combination: 6.10b 1.5 gk + 0.3 wk+ + gsup

P3

o

B3

—
]

-EH r 3
3 — o

Figure 150: Utilization of beams in load combination: 6.10b 1.5 gk + 0.3 wk+ + gsup.

*: This beam does not contain stirrups. Shear capacity is not calculated. Moment utilization

is shown.

Name

Wall 130 - P1-12052-2830
Wall 14 - P2-18500-6715

Wall 14 - P2-20540-6715

Wall 14 - P3-23420-6715

Wall 14 - P5-31940-7510

Wall 31 - P1-12500-10781
Wall 31 - P2-18510-10781
Wall 31 - P2-23430-10781
Wall 31 - P4-31940-10840
Wall 65 - P1-12492-14794
Wall 65 - P2-22652-14824
Wall 66 - P2-22652-18874
Wall 67 - P1-12492-23220
Wall 67 - P2-22652-22924

OPTUM CS

Meq/Mgg
%

Ved/Vrd
%

Not checked

Not checked

MEd,max I MEd,min
kNm
3.91]-6.13
1.33]-22.9
9.75 | -28.3
25.4 | -32.5
3.05 | -6.74
52.5|-66.4
21.2 | -34.8
5.96 | -14.0
1.95]|-141
64.9 | -65.8
16.3 | -27.2
17.6 | -27.5
43.4 | -25.6
11.2 | -18.7

| VEd,max I I VEd,s |

kN
41.7
49.6
72.8
109.0
27.1
87.8
145.8
44.1
78.0
97.3
61.3
62.5
56.5
35.6

kN

0.00
0.00
0.00
0.00
15.1
48.5
135
0.00
0.00
51.1
5.92
7.43
36.6
0.00

8 Code check for beams

MRd+
kNm

296.5
152.8
155.0
174.9
9.49

137.1
141.8
147.2
96.6

152.6
144.6
145.0
111.8
153.2

Mgg-
kNm

296.5
152.7
154.9
174.8
9.49

137.2
141.9
147.3
96.6

152.6
144.6
145.0
111.8
153.2

VRd,c
kN
2578.1
473.6
483.5
483.8
0.00
385.3
480.6
400.9
0.00
404.3
412.8
405.8
309.9
457.2

VRd,s
kN
74.1
137.0
138.9
138.7
0.00
118.1
137.7
121.4
0.00
1233
124.2
122.7
95.1
136.3
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Panel P1

Type
Dimensions:
In grid line:
In wall:

5760

3730

4812

959
443
/IV

444

2771
2777

36 188 4752 66 214
“188 66 "1 36
Figure 170: Panel
200 mm C35 S550 2x@6/150 S550 2x@8/200 Net Area 8.151 m?
5760 mm x 3730 mm x 200 mm Net Weight: 40.754 kN

5
Wall 31 @offset: 0 mm

(A) Sejle 3x2Y12 bjl k6/200 448 mm x 3730 mm
Bjeelke 3x2Y12 bjl k6/200 4812 mm x 959 mm
(© Seile 3x2Y12 bjl k6/200 500 mm x 3730 mm

OPTUM CS

Appendix A: Panels

Base/top level:

Key element:

EO1-1sal /EO2 -2 sal
No

240



Panel P1in Wall 31

-rin

-

=n

Load combination: SLS wk+

Total weight of horizontal joint above panel: 15.20 kN

520.8 kN

25.0 kN

N 7'7S

14.0 kN 13.0 kN

"
0 1000 kN/m

Figure 301: Normal forces and shear forces acting on panel

OPTUM CS Appendix C: Panel edge forces 344



Wall slice analysis - Wall 31 - P2-17812-8010 - ULS calculations

Geometry Lg 3730 mm h 200 mm b 698 mm
Materials fek 35.0MPa Ve 1.40- fed 25.0 MPa
foi 550 MPa Vs 1.20- fyd 458 MPa
Key element: No Ecq 24341 MPa
Reinforcement Mesh(vertical): - Cfront 36 mm
Other rebars: 6x @12 Chack 36 mm
Other rebars: - & 0.24%
Total rebar area: A 679 mm? [oX 0.24%
Creep RH 55% to 28 days Mogqp/Moed 0.80-
o 2.07- betf 1.66-
Np =521.1 kN, eg =-20 mm
N; =68.1kN, e; =-75 mm
A M, [kNm] Out of plane A y [m] y [m] y [m]
40 A A A
Ij‘ +11,740 L/400
| \
30
L,
21.4 685
20 (589.2, 21.55) - w
(348EER4SB)79P) s 8 216 426
10 & 589,
(137.2, 146235, 11.40) "
N [kN] NN
0 > z
z
0 550 1100 1650 2200 >3
.
A M, [kNm] In plane
320 L
+8,010 R R R
240 > P >
back A front M, [kNm] M, [kNm] N [kN]
160
¥ b =698 mm ¥
80 36 L] L] L] =
M "
0 2 N [kN] c | 128 ‘ ]
08 - _ o x My . g
925 1850 2775 3700 36 3
/YV /IV /IV /IV /\V
— — 36 313 313 36
B )
5 B —_ —
2 2 £ £
° ° Z Z
s | & |2 | =] F | g | E = = £
s | s | §| 2|2 i 2| 2 £ £l 25|l 5|7
5 P o = =, T o = T T 3 —_ = -y o i a —_
8 g 2 ~ 8 2 x| = 2| E|l | & 2| 2| 2 €
= = x o 4 £ x o < £ = € 5 2 = = = £
B = - 3 3 ~ | 2 3 3 x s | = B 3 % a | =
=) =1 £ = = o £ = = o 2 E g I 5 © o x
6.10a 1.2 gsup -12.48| 53.4| 35.0| -26.1| 35.5| 212.3| 202.6|/ -76.6| 0.0 39.8] 250 0.88| 16.7| 458/ -262| 82
6.10b 1.5 gk + 0.3 wk+ + gsup -16.51| 56.5| 35.6| -29.0| 39.7| 225.8| 214.1| -76.7| -1.3| 40.4| 25.0| 0.93| 17.4| 458/ -286| 85
6.10b 1.5 gk + 0.3 wk- + gsup -17.93| 60.3| 35.8| -28.0| 48.6| 242.0| 227.4| -83.5| -1.3| 42.0/ 250 1.00/ 18.2| 458/ -315| 88
6.10b 1.5 wk+ + 0.9 gk + gsup . -16.53| 46.5| 33.4| -30.7| 22.7| 182.3| 176.2| -65.0| -4.2| 37.7| 250 0.77| 15.1| 458/ -211| 75
6.10b 1.5 wk- + 0.9 gk + gsup 589.2| 62.6% -21.69| 60.7| 35.8| -26.4| 66.5| 243.7| 228.8| -112.9| -4.2| 42.2| 24.8| 1.01| 183 458/ -318| 88
6.10b 1.5 wk+ + 0.9 ginf -10.54| 32.5| 28.2| -27.7| 13.7| 120.2| 118.6| -100.0| -4.2| 315 24.9| 0.52| 11.2| 458/ -114| 61
6.10b 1.5 wk- + 0.9 ginf -15.86| 49.4| 34.1| -22.7| 60.4| 194.7| 187.2| -153.0| -4.2| 38.7| 24.6| 0.81| 158 458/ -232| 78
OPTUM CS Appendix D: Wall slice analysis 717



Wall slice analysis - Wall 31 - P2-17812-8010 - ALS-Fire calculations

Geometry Lg 2611 mm (0.7L) h 200 mm b 698 mm
Materials fek 35.0MPa Ve 1.00- fed 35.0MPa
fk 550 MPa Vs 1.00- fua 550 MPa
Key element: No Ecqg 34077 MPa
Reinforcement Mesh(vertical): - Cfront 36 mm
Other rebars: 6x @12 Chack 36 mm
Other rebars: - bc 0.24%
Total rebar area: A, 679 mm? b 0.24%
Fire t 120 min Compression: foy,6/fyk 0.54-
acting on Compression side Es 6/Es 0.72-
a, 36 mm Tension: fsy,0/fyk 0.91-
kem 1.00- Es,o/Es 0.97-
Aggregates: Calcareous Rebar type: Quenched
No =362.0 kN, eg =-20 mm
N; =54.3 kN, e; =-75 mm
A M, [kNm] Out of plane K
40
“j‘ +11,740
30
20 w
3
10 (416.3, 15.00) 416.
N [kN]
o >
0 650 1300 1950 2600
A M, [kNm] In plane
320
+8,010 R
240 LN R >
back é front N [kN]
160
80 36 L] L] L] =
M n
0 N [kt” c | 128 ‘ S
416.3,16.0) > 3 N {m S
0 950 1900 2850 3800 - 36 J X < g
/YV /IV /IV /IV /\V
_ _ 36 313 313 36
X X
5 5 _ —
e kS £ £
(<) (=] 2 2
= o = —_ T = T T 3
= = N £ = % = E i X _ _
g | £ | £ (B2 || 2|2 |2 |s|2|=-|5 3|8 |F |8~
= g E = N .:; = 3 - = £ — 7 = = = 1
z | E - 3 = E| E | 3 z E|E || E S, |2 (S| S| S| E
z 5 3 £ = = J £ = = P £} = o & c o o =
61lbrand | 4163 54.4% 54.6% -1880 47.2] 325 -45.1| 37.8] 1989 1903) -90.8] 00| 354] 350] 192[ 27.4] 408 275 2
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Wall slice analysis - Wall 31 - P2-17812-8010 - ALS-Other calculations

Geometry Lg 3730 mm h 200 mm b 698 mm
Materials fek 35.0MPa Ve 1.00- fed 35.0MPa
fuk 550 MPa Vs 1.00- fyd 550 MPa
Key element: No Ecd 34077 MPa
Reinforcement Mesh(vertical): - Cfront 36 mm
Other rebars: 6x @12 Chack 36 mm
Other rebars: - b 0.24%
Total rebar area: A, 679 mm? [oX 0.24%
Creep RH 55% to 28 days Mogqp/Moed 0.80-
do 2.07- betf 1.66-
Ng =528.5 kN, €5 =-20 mm
N;=51.8 kN, e; =-75 mm
A M, [kNm] Out of plane K ylml  y[m] y [m]
50 A A A
| Ij‘ +11,740 L/400
37.5 \
25 w \91\3
Py
3 59.3 580.3
12.5 (580.3, 13.87)
(283.2,7.64) N [kN]
0 »
0 750 1500 2250 3000
A M, [kNm] In plane
430
+8,010 R R R
3225 < > P >
back é front M, [kNm] M, [kNm] N [kN]
215
v b =698 mm L
A 2
107.5 36 . . . =
"
(580.3, 59.3) N [kg] CI F‘I 128 NA%-»M‘ §
283.2,5.71 M
{ 1250) 2500 3750 5000 — 36 U X U g
/YV /IV /IV /IV /\V
_ _ 36 313 313 36
X X
B B - —_
2 2 £ £
° ° Z — Z _ _
4 [ = = | E S| E € _ R
- |5 |5 | & £|¢2 il | 2 £ - R (R
z B B o = = T o = = T Z —_ = © e a a -
18 |5 |3 |z ElE|G| 3| EE || E|s.|2|2|2]2]cE
- = = — =] ® £ o = - © £
2 | 5 5 £ s | s| ¢ gl | | & £ | 5| 3| 3| | F| & =
6.11 Seismisk+ ) -8.61 482 376 -30.1| 19.7| 1839 1793| -69.7 00| 376 349 063 182 550/ -139 62
6.11 Seismisk- 580.3| 56.0%| 55.8% -15.05| 67.5 42.5| -249| 91.8 269.3| 2557 -158.2| 0.0 43.1| 347 088 234 549 -245 75
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Wall slice analysis - Wall 31 - P2-17812-8010 - SLS calculations

Geometry Lg 3730 mm h 200 mm b 698 mm
Materials fek 35.0MPa Ve 1.00- fed 35.0MPa
fk 550 MPa Vs 1.00- fa 550 MPa
Key element: No Ecq 34077 MPa
Reinforcement Mesh(vertical): - Cfront 36 mm
Other rebars: 6x @12 Chack 36 mm
Other rebars: - & 0.24%
Total rebar area: A 679 mm? [oX 0.24%
Creep RH 55% to 28 days Mogqp/Moed 0.80-
do 2.07- betf 1.66-

No = 475.7 kN, ey = -20 mm
N; = 64.4kN, e; =-75 mm

A A
| Ij, +11,740 L/400
> &
L, w 18, 8
P
|, 2 S 540.1
"
N
> U0
bl
=
<
> 3
L
L
+8,010 R R R
back é front M, [kNm] M, [kNm] N [kN]
¥ b =698 mm ¥
36 L] L] L] =
M n
N o | 128 N : 3
_ M, 3
36 O O 3
/TV /IV /IV /IV AV
36 313 313 36
E E - —
_ZE 2 £ g = = =
—_ —_ T = = = = = 3 S a g
£ = £ ) 5 E x| E s | 2 |5 S s
£ - = - w - w - - 7 —- = =
= ~ ~ U o ~ o x = 3 2 k7] 2
E E 2 z = o = o 2 o 5 o 5
SLS wk+ 5.7 1/655 uncracked 540.1 -17.96 -26.6 53.6 -99.2 =25 35.0 7.6 -18 18
SLS wk- 5.7 1/655 uncracked 540.1 -17.96 -26.6 53.6 -99.2 -2.5 35.0 7.6 -18 18
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Beam analysis - Wall 31 - P2-23430-10781 - ULS calculations

Geometry L 2052 mm h 959 mm b 200 mm betf 200 mm
Materials Concrete: fek 35.0MPa Ve 1.40- fed 25.0 MPa
Longitudinal: fyk 550 MPa Vs 1.20- fyd 458 MPa
Stirrups: fuk 550 MPa Vs 1.20- fyd 458 MPa
Key element: No Ecq 24341 MPa
Reinforcement Longitudinal: A 679 mm? b 0.35%
Stirrups: Asw 283mm%/m  Ps 0.14% cot® 2.0-
A M [kNm]
16.0
A~ xIml
—>
765
A VIKN]
85.7
x [m]
pN N
A NIKN] 181 T | @12+ @12, cover =30 mm
AN ximl
-25.8
263
(o]
2 2
" r g_ [Ce)
8 s (8 | 4| @12 + @12, cover =30 mm
o o
3xc ~ g
3 8
o
n
@
(o)
3
3 R | S— @12 + @12, cover =30 mm
~ ~
NS b =200 mm
K L= 2052 mm ¥ back front
Section forces, capacities and beam elevation. Analysed cross section.
Load combination: 6.10b 1.5 wk- + 0.9 ginf. Load combination: 6.10b 1.5 wk- + 0.9 ginf.
= E| T Z _ -
£ 1 g |2/2|2|2|¢%2 TElFT| 2| & T
: | S | S 2] %] 2| & £ 2| %|E | g ¢ E
s | 2| ¢ E| El =] g/ E|=|=2| E| 2| F| 2l sl sl Z
S | 2 =05 s 2| & E| 3| 2| E| s E|l 2| 2| 2| E 5 =
w 2 w w >‘“ >“-' = —_ © o« F] ] = = = 9 é < ©
s > = = = = z ) = = > > = e o o’ ~ o z
6.10a 1.2 gsup 4.28| -14.1| 37.1| 0.00| -10.5| 0.08| 145.6| 145.7| 436.5| 128.9| 49| 2.89| 458/ -151| 682| -55.8) 54.7
6.10b 1.5 gk + 0.3 wk+ + gsup 5.96| -14.0( 44.1| 0.00| -14.2| 0.19| 147.2| 147.3| 400.9| 121.4] 49| 2.89| 458| -157| 682 -68.5 69.9
6.10b 1.5 gk + 0.3 wk- + gsup 9.61| -26.4| 58.7| 0.00| -12.5| 0.20 146.4| 146.5| 421.0| 125.7| 49| 2.89| 458/ -154| 682 -61.1f 89.2
6.10b 1.5 wk+ + 0.9 gk + gsup 20.4| -35.3| 67.5| 0.00| -40.3| 0.49| 158.6| 158.8| 416.3| 124.6| 54| 2.97| 458 -195| 680 -62.5| 103.4
6.10b 1.5 wk- + 0.9 gk + gsup 14.4| -62.1| 85.9| 0.00| -16.1| 0.98| 148.0| 148.1 473.0 136.2| 50| 2.89| 458 -159| 682 -44.7| 118.6
6.10b 1.5 wk+ + 0.9 ginf 20.5| -39.1| 53.5| 0.00| -37.1| 0.73| 157.3| 157.4| 484.5 138.3| 53| 297| 458 -191| 680 -41.4| 72.4
6.10b 1.5 wk- + 0.9 ginf 16.0| -76.6| 85.7| 0.00| -25.8| 1.3| 152.3| 152.4| 543.9| 149.2| 51| 2.97| 458 -175| 681 -27.4| 105.8
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6.11 brand

Beam analysis - Wall 31 - P2-23430-10781 - ALS-Fire calculations

Geometry

L

2052 mm h 959 mm

b 200 mm bet 173 mm
Materials Concrete: fek 35.0MPa Ve 1.00- fed 35.0MPa
Longitudinal: fuk 550 MPa Vs 1.00- fyd 550 MPa
Stirrups: fuk 550 MPa Vs 1.00- fyd 550 MPa
Key element: No Ecq 34077 MPa
Reinforcement Longitudinal: A 679 mm?2 b 0.35%
Stirrups: Agw 283mm%/m  Ps 0.14% cot® 2.5-
Fire t 120 min Rebars: Quenched Aggregates: Calcareous
acting on Back side Top rebars:  fgo/fc  0.86- Es 0/Es 0.96 -
a, 27 mm Bottom rebars:  fo o/fx  0.44- Es0/Es 0.62-
kem 1.00- Stirrups:  fg e/fc  0.80-
A M [kNm]
5.13
x [m]
3.1
A VIKN]
35.7
x [m]
N [kN * Ox
A NIkN] x [m] @12 + @12, cover =30 mm
4.83 "
7.60
-10.2
= s |=
Mg 2 |
n o o
8 s (8 P d| @12 +@12, cover =30 mm
v
&
3
3 Lol @12+ @12, cover =30 mm
oL b =200 mm
p L= 2052 mm _ back front
Section forces, capacities and beam elevation. Analysed cross section.

Load combination: 6.11 brand.

Load combination: 6.11 brand.

OPTUM CS
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£ | E|E|E |2 |2 |= |= |2 3 -
S €& 2 2|2 € | E|E|E |2 |2 R [N E
3 E: 5| = I = e g s | 2 - | T | & g - | & | =
= £ £ € » @ = = £ = £ ar = £ & Z
< 2 3 3 = = 3 + . £ " - 3 2 ] =
E |3 E | E | E|E| 3|2 z g g | E S| | E |2
= > = = = = z = = > > < & o o ~ <’ z
513| -13.1] 357 000 -7.60| 103.1| 1447 3828 1363 38 439| 472| -244| 660 -7L5| 765



6.11 Seismisk+

6.11 Seismisk-

Beam analysis - Wall 31 - P2-23430-10781 - ALS-Other calculations

Geometry L 2052 mm h 959 mm b 200 mm betf 200 mm
Materials Concrete: fek 35.0MPa Ve 1.00- fed 35.0MPa
Longitudinal: fyk 550 MPa Vs 1.00- fyd 550 MPa
Stirrups: fuk 550 MPa Vs 1.00- fyd 550 MPa
Key element: No Ecq 34077 MPa
Reinforcement Longitudinal: A 679 mm?2 b 0.35%
Stirrups: Agw 283mm%/m s 0.14% cot® 2.0-
A M [kNm]
17.1
/_,4—\ x [m]
S
9
A VIKN]
107.1
x [m]
>< 5(
“J;LkN] | @12+ @12, cover =30 mm
- i[m]
-29.6 -
-46
= s |=
e 2 |
" [o% [Ce)
8 s |© | d @12+ @12, cover = 30 mm
53
T
(o)
3
3
3 4 «— J ($12+ @12, cover =30 mm
~ ~
N - b =200 mm
p L= 2052 mm .8 back  front

Section forces, capacities and beam elevation.
Load combination: 6.11 Seismisk-.

Analysed cross section.
Load combination: 6.11 Seismisk-.

g - O - - R N = 3 -
= ] |2 = |2 |2 E 5 z _ £ E
2 = = = = = = 2 2 = 2 = T © £
s = © £ g — c = = % = —_ < o a —_ = =
< 2 E E iy 2 8 + . £ " £ & = 2 £ 5 =
° Y ) k-1 B B 3 -] ° > 3 = = —_— o =
w 2 ] w >“-' >"-' S o« o r] 2 ,§, = 5 2 §, < P
s > = = = = z =] 2 > > x e 5] © ~ o’ z
24.3| -47.3 73.0f 0.00, -49.3| 191.5/ 191.6| 605.0, 153.6 50 2.89 550 -159 682 -57.2| 108.7
17.1| -86.9| 107.1] 0.00, -29.6| 182.8| 182.9| 712.4| 1716 47 2.89 550f -135 683 35.6/ 139.5
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Beam analysis - Wall 31 - P2-23430-10781 - SLS calculations

Geometry L 2052 mm h 959 mm b 200 mm betf 0mm
Materials Concrete: fek 35.0MPa Ve 1.00- fed 35.0MPa
Longitudinal: fuk 550 MPa Vs 1.00- fyd 550 MPa
Stirrups: fyk 550 MPa Vs 1.00- fyd 550 MPa
Key element: No Ecq 34077 MPa
Reinforcement Longitudinal: Ag 679 mm?2 b, 0.35%
Stirrups: Agy 283mm%/m s 0.14%

A M [kNm]
125
/o\ X [m]
>
N
6.2
A VIkN]
64.5
x [m]
>
>
N [kN]
T 4.51 x [m]
AN
>
-11.6
S
w
w
N
o
3y
3 ~
>
n
o
v
o
3
3
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Section forces, beam elevation and displacement.
Load combination: SLS wk+.

/\ Creep, shrinkage and tension stiffening are not included in the determination of the displacement. The displacement is

determined in the finite element calculation.

E T z
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SLS wk+ 1/5212 0.39 12.5 -36.2 64.5 -19.8
SLS wk- 1/5212 0.39 12.5 -36.2 64.5 -19.8
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