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Izejas dati projektésSanai

Darba uzdevums:
Pagrabstava parseguma pastiprindjums magnétiskas rezonanses iekartas uzstadiSanai
neietekméjot buves nesosas konstrukcijas. Aprékina atskaites noformésana.

Visparigi projektéSanas nosacijumi

Apkurinata €ka, konstrukcijas atrodas iekstelpas.

Konstrukciju gabaritus skatit PR BK raséjumos, pamatkomplekta raséjumu lapu
uzskaitljums Visparigo raditaju un Satura lapa (datéts ar 07.05.2026.)

Izmantotie buavnormativi un standarti
ProjektéSana veikta un tai atbilstoSie aprékini veikti pamatojoties uz Eirokodeksu prasibam:

¢ LR Bavniecibas likums;

o MK 2014.gada 19. augusta noteikumi nr.500 “Visparigie blvnoteikumi”;
e LVS EN 1990:2006 “Eirokodekss. Konstrukciju projektéSanas pamatprincipi’;
e LVS EN 1991-...“1. Eirokodekss. ledarbes uz konstrukcijam.*;

o LVS EN 1992-..."2. Eirokodekss. Betona konstrukciju projektédana.";

o LVS EN 1993-...“3. Eirokodekss. Térauda konstrukciju projektéSana.;
e LVS EN 1997-..."7. Eirokodekss. Geotehniska projektésana.";

e LBN 003-19 - “Bavklimatologija“;

e LBN 207-15 - “Geotehniska projektéSana

e LBN 203-15 - “Betona buvkonstrukciju projektéSana

e LBN 204-14 - “Térauda buvkonstrukciju projektésana”;

e LBN 201-15 - "Bdvju ugunsdroSiba"

Statiskie aprékini

Statiskie aprékini veikti izmantojot datorprogrammu AxisVM X7. Aprékina programma
AxisVM X7 izveidots pastiprindjuma konstrukcijas 3D modelis.

Kolonam un sijam ir stingie savienojumi. Uz balstkonstrukcijas darbojas tikai vertikala
izkliedeta slodze. Slodzes izkliedi nodroSina dobie parseguma paneli.

Izejot no biives projekta datiem €kas esoSas pamatnes nestspéja ir pietiekama.



Pienemtie konstrukciju materiali:
Pamati:

Betons - stipribas klase C30/37.
Stiegrojums - B500B.
Vides iedarbibas klase - XC2

Térauda ramis:
Térauds — S355
Izmantotas skraves, uzgriezni, paplaksnes — 8.8 klase
lekartas slodzes:
e Konstrukciju un apdares slanu passvars;
o Lietderigas slodzes;

Drosuma koeficienti:
o Pastavigas slodzes — 1.35;
e Mainigas slodzes — 1.5.

Aprékinu gaita:
e |zejas datu savakSana;

e Aprékinu modela izveide un aprékins programma AXIS VM X7;
¢ Piepdlu un parvietojumu analize, elementu Skérsgriezumu parbaude;

o Materialu apjomu kopsavilkums;
e Aprékinu atskaites noformésana.

Pasititaja definéta slodzu tabula

Ja gridas virsmas spiediena izturiba ir 2 150 N/cm? [1.5 N/mm?], 3. paliktni nav obligati,
tomér Philips Healthcare iesaka izmantot gridas paliktnus. Ar paliktniem vai bez tiem, gridas
segums joprojam ir janogriez ap vietu, kur atradisies magnéta kajinas, lai novérstu magnéta

iegrimSanu gridas seguma.

Gridas slodze

1. un 2. péda (katrai pédai)

3. bloks (katrai pédai)

Horizontala gridas slodze

4.0 kN

1.5 kN

Uz augS8u veérsta slodze

10kN katrai skravei, vai 16.0
kKN pédai

N/IA

Uz leju vérsta slodze

2.5 kN pédai (5 kN kopa
abam pédam, ieskaitot
pacienta svaru)

11 kN uz pédu (37 kN uz 4
pédam)

Metala ramja konstruktiva slodze ievertéta programma




Pielikumi.

Pastiprinajuma konstrukcija
Konstruktiva slodze

*

Direction

Code e Euroccode [LV]

Case :_Gl-c Global on surface o
Type

Load value

o1~
et

8]

Lietderiga slodze

* >
Direction
Code == Eurccode [LV]
Case : Ok Glebal on surface ~
Type

T
HE 108

Load value




Aprékinu modela vizualizacija

x]

Linear analysis
Code == Eurocode [LW]
Case : Critical Min,Max.
Type (Al ULs (a, b))
E (P) = 1.19E-11
E (W) :1.19E-11
E(Eq) : 1.33E-12
Comp. : Rxyz [kN]

Max : 6.548
Min : -76.289

Pastiprinajuma konstrukcijas izmantojamibas pakape (ULS/SLS)
[Utilization %]

Linear analysiz
Code == Eurocode [LV]
Case : Critical Min,Max.
Type (&l ULS (a, b))
Type : SLS Characteristic
E(P) :1.19E-11
E(wW) :1.19E-11
E(Eq) : 1.33E-12
Comp. : Utilization (ULS/SLS Ch) []
Max : 0.966
Min : 0.219

Pastiprinajuma konstrukcija atbilst projekta nestspéjas kritérijiem!



AXISVM X7 R3s - Registered to SCW constructions

Magnétiskas rezonanses iekartas uzstadisana Slimnicas iela 25, Li

4
. ~ " . .
S C ONSTRUCTIONS, Analysis by SCW constructions

Model: Pastiprinajums.axs

2026-05-13 Page 33

Column base EC3 1991-1-8: 2008, EN 1992-4:2018 | Ratio : 0.203 V

Structure node: 2
Structure members: 2

300
a0

2-HEA 100
Data
Column HEA 100
hc bfc tfc twc Rc
Lt 96.00mm  100.00mm | 8.00mm 5.00mm | 12.00mm

tef i
R Jltw |k
4+ Ac JyOc ijc y Oc ZOc

21.24cm® | 349.24cm* | 133.81cm* | 50.00mm | 48.00mm

. Grade f, f,
Material
S 355 | 355.00MPa | 490.00MPa
Base plate
hF'“ ! [p hp tp
o * o

— 180.00mm | 150.00mm | 8.00mm

Grade f, f,
S 355 355.00MPa | 490.00MPa

Material
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Anchorage
Grade 8.8
Yield point f,=  640.00MPa
Resistance on tension f,= 800.00MPa
Bolt diameter = 10.00mm
Bolt opening diameter d,= 11.00mm
Area of bolt section A= 0.79cm?
Effective section area of a bolt A, = 0.58cm?>
Number of rows n,= 2.00
Number of rows n, = 2.00
Vertical spacing of rows p,, = 110.00mm
Vertical spacing of rows p,, = 140.00mm
Welds

Thickness of fillet welds connecting beam flanges and front plate  d, = ' 4.00mm

Thickness of fillet welds connecting beam web and front plate | a,.=  4.00mm

Foundation
L 1f B 1f H, f
300.00mm | 300.00mm | 500.00mm
Grade E. o

Material

C30/37 | 32800.00MPa | 30.00MPa

Materials coeffs

Coefficient Vpq =  1.000
Coefficient | YV, = | 1.250
Coefficient Y= | 1.500
Coefficient | Vs = | 1.200

Forces

Design loads
Design loads [1.35*0.85*Gk] {1.5*Qk}
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Axial force Ngy= | -4969%N ™.
. A g

Shear force Ve = 0.13kN i‘_/ﬂ

Shear force Ve = 0.00kN
Bending moment M ., = = 0.00kNm
Bending moment M,.,= - 0.26kNm

In this version only the most external anchor row on tension side is taking into account for bending moment

resistance of joint

Results

Resistance of a column base in the tension zone
Tensile resistance of a bolt

085k, f,,'A, 0.85-0.900-800.00MPa-0.58cm”

tRd
Y M2 1.250

F = 28.40kN

Pull-out failure
Design tensile resistance
2 2
: 2
0.7-03-f4  0.7-03-(30.00MPq) *
Ve 1.500

fog= = 1.35MPa

Coefficient related to the quality of the bond conditions and concreting conditions
n, = 1.000

Coefficient related to the member diameter
n, =1.000

Design value of the ultimate bond stress
fog=225n,n,f,,=225-1.000-1.000-1.35MPa = 3.04MPa

Design anchorage length
L o= 250.00mm

Design uplift capacity
Fog=T0dL g foq = 10-10.00mm-250.00mm-3.04MPa = 23.89kN

Geometrical parameters

Bolt distance from outer edge
e =20.00mm
ep

Bolt distance from beam flange



AXISVM X7 R3s - Registered to SCW constructions

. -V 1 Magneétiskas rezonanses iekartas uzstadisana Slimnicas iela 25, Lie
> E ONSTRUCT |0r-|SJ Analysis by SCW constructions
Model: Pastiprindjums.axs 2026-05-13 Page 36

m, = 0.5- p,,- hc) -08-: 2-afc =0.5- (140.00mm - 96.00mm) - 0.8-4/2:4.00mm = 17.47mm

Bolt distance from outer horizontal edge plate
e =e, =20.00mm

Effective length for one bolt in circular patterns

{ =2-mt-m_=2-1m-17.47mm = 109.80mm
eff,cp,1 X

{ =mt-m_+2-e=m-1747mm + 2-20.00mm = 94.90mm
eff,cp,2 X
{

mwm, +w= m-17.47mm + 110.00mm = 164.90mm

l

eff.cp,3 =

{ = min(l

effcp = min(109.80mm; 94.90mm; 164.90mm) = 94.90mm

eff,cp,1; eff,cp,Z; leff,cp,S)

Effective length for one bolt in non-circular patterns

[ =4-m_+125e =4-1747mm + 1.25-20.00mm = 94.90mm
eff.nc,1 X X

Lygrer =€+ 2:m _+0.625-e, =20.00mm + 2-17.47mm + 0.625-20.00mm = 67.45mm

[ =0.5b =0.5-150.00mm = 75.00mm
eff.nc,3 p

Ly = 0.5-W +2:m_+0.625-e =05-110.00mm + 2-17.47mm + 0.625-20.00mm = 102.45mm
Lol i

lefﬁnc = min(l

= min(94.90mm; 67.45mm; 75.00mm; 102.45mm) = 67.45mm

effnc,1’ “eff,nc2' "effnc,3’ eff,nc,4)

Effective length for one bolt for 1 mode

{ | = min(l min(94.90mm; 67.45mm) = 67.45mm

eff,
Effective length for one bolt for 2 mode

leff’2 = lefﬁnc =67.45mm

efﬁcp; lefﬁnc) =

Model 1: Complete yielding of the end plate

2
0.25-L g1t 0.25-67.45mm- (8.00mm) *-355.00MPa

M = = 0.38kNm
pL1Rd Yo 1.000
4M,1re 4-038kNm
Frirgr = = = 87.70kN
o m,, 17.47Tmm
Model 2: Bolt failure with yielding of the end plate
2
025l gt f,,  0.25-67.45mm- (8.00mm) ?-355.00MPa
M ok = = = 0.38kNm

1.000
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2:M Y F
prasa* 1 2 F i _ 2:0.38kNm + 20.00mm-2- 28 40kN

mep +n 17.47mm + 20.00mm

F = 50.76kN

T2Rd

Model 3: Bolt failure

Frong= 2 Fipg = 2-2840kN = 56.79kN

Component resistance

F = min(F F

cend = ,) = min (87.70kN; 50.76kN; 56.79kN) = 50.76 kN

T1Rd T T2Rd FT,3,R
Concrete cone failure
Actual area of concrete cone

Ac,/v = (c,+s,+ O.5~scr’N) (C,+s, + O.5~scr’N) =
= (80.00mm + 0.00mm + 0.5-160.00mm) - (95.00mm + 110.00mm + 0.5-160.00mm) = 432.00cm*

Maximum area of concrete cone
A% =s_ s =160.00mm-160.00mm = 256.00cm’

N = cr,N. cr,
Factor taking account the influence of edges of the concrete member on the distribution of stresses in the concrete
80.00mm

c
Yoy = 07+03-— =07+03-—— =1.000
' &N 80.00mm

Shell spalling factor

05 hef_o5 53.33mm
L,Ure,N— . +200— 5+ —

=0.767

Factor related to distribution of tensile forces acting on anchors
1.000
Characteristic anchor resistance in non-cracked concrete

0 15 15
N, =k, [forhl = 8.900+1/30.00MPa- (53.33mm) ' = 18.99kN

AN 432.00cm*
Wy W Wy = 18.99N- ——————-1.000-0.767-1.000-1.000 = 24.56kN

256.00cm

_ 0
Nch - NRk,c A
OcN

Design anchor resistance to concrete cone failure

Npe  24.56kN

Compression of concrete

Additional width of the bearing pressure zone

fp 355.00MPa
— =8.00mm- =19.46mm
3 Vo 3-20.00MPa-1.000

Bearing area for compression
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Aeff: 2 (bfc + 2-cY) (e, + tfc +0) + (t, + 2:C)- (hc -2:c- Z'tfc) =
=2-(100.00mm + 2-5.54mm) - (19.46mm + 8.00mm + 19.46mm) + (5.00mm + 2-19.46mm) - (96.00mm - 2-19.46mm - 2-

= 122.28cm”*
Bearing resistance of concrete for compression

2
Forg=Agrfog = 122.28cm*-20.00MPa = 244.56kN

Bending resistance
Axial force eccentricity

M.ed - 0.26kNm
e= = =5.15mm

N, - 49.69kN

Arm of compressive internal force
z,=05-(b, -t ) =05-(100.00mm - 5.00mm) = 47.50mm

Arm of internal forces
zZ= 2'zc =2-47.50mm = 95.00mm

Tensile resistance of an anchor

Fepg=Min(F pi F i) = min(244.56kN; 334.90kN) = 244.56kN
= FeraZ| | - 244.56kN-95.00mm
M i = = =227kNm
J z, 47.50mm
2 5.15mm
= FeraZ| | - 244.56kN-95.00mm
M= = = 2.83kNm
J z, 47.50mm :
o ! 5.15mm
M iggz = MIN(M g0 Mg 1) = Min(2.27kNm; 2.83kNm) = 2.27kNm
Shear

Shear section area of bolt
A=0.25-1-d? = 0.25-3.142- (10.00mm) ? = 0.79cm*
Shear resistance of bolt in one surface



AXISVM X7 R3s - Registered to SCW constructions

N e Magnétiskas rezonanses iekartas uzstadiSana Slimnicas iela 25, Lie
b C ONS TRUCTIONSl Analysis by SCW constructions
Model: Pastiprindjums.axs 2026-05-13 Page 39

p 4™l A  0600-1-80000MPa-0.79cm?

vRd " 1.250

= 30.16kN

Coefficient
a, =044 - 0.0003-fyb = 0.44 - 0.0003-640.00MPa = 0.248
Shear of an anchor bolt

% FupAs  0.248-800.00MPa-0.58cm*
) 1.250

F =9.21kN

2vbRd ~
Ym2

Coefficient determined by bolt spacing

. fur € _ 800.00MPa  20.00mm
a =min(1.0;, —; —) = min(1.0; ;
-d 490.00MPa 3-11.00mm

. ) = 0.606
P
up 0

Coefficient determined by bolt spacing
e 20.00mm

k, = min(2.5; 2.8-— - 1.7) = min(2.5; 2.8- ———— - 1.7) = 2.500
d, 11.00mm

Bearing resistance of a bolt
Fora= ki, f,, dt =2500-0.606-490.00MPa-10.00mm-8.00mm = 77.58kN

Resistance of the bolt row

Vdey = =4-min(77.58kN; 30.16kN; 9.21kN; 5.05kN; 13.65kN) = 20.19 kN

Fillet welds connecting beam and front plate

Geometric properties of welds
Area of horizontal welds on upper flange

2
A= b+ (b —t, —2r)]-a, = [100.00mm + (100.00mm - 5.00mm - 2:12.00mm)] -4.00mm = 6.84cm
Area of horizontal welds on lower flange

2
Apg=lbg+ (b, -t —2r)]-a.=[100.00mm + (100.00mm - 5.00mm - 2-12.00mm)] -4.00mm = 6.84cm
Area of vertical welds
A, =2 (hc -2 (tfc +r))-a,

wi (o

= 2-(96.00mm - 2- (8.00mm + 12.00mm)) -4.00mm = 4.48cm?
Area of all welds
A=A+ A+ A, =684cm? +684cm® +448cm® = 18.16cm”

Offset of welds centroid with respect to beam centroid

€q, = 0.00mm
w

Moment of inertia welds
I, =293.91cm*
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The point where the stresses are checked z;=50.00mm

Elastic modulus of welds

W =5878m?>
w

Stress from axial force

Ny - 49.69kN
A, 18.16cm?

Stress due to bending

Mo'Z;  0.00kNm-50.00mm
, 293.91cm*

g, = = 0.00MPa

M

Maximum normal stress
g=0,+0, = -27.36MPa +0.00MPa = - 27.36MPa

Normal perpendicular stress
o - 27.36MPa

Perpendicular tangent stress
o) - 27.36MPa

Welds resistance coefficient
B, = 0.900

The point where the stresses are checked z,=28.00mm
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Elastic modulus of welds

W, =104.97cm’

Stress from axial force

Ny - 49.69kN
NCOA, 18.16cm?

Stress due to bending

Myz; 0.00kNm-28.00mm
g, = =

" " = 0.00MPa
w, 293.91cm

Maximum normal stress

g=0,+0,= - 27.36MPa + 0.00MPa = - 27.36MPa

Normal perpendicular stress
o - 27.36MPa

Perpendicular tangent stress
g - 27.36MPa

Welds resistance coefficient
B, = 0.900

<

<

The point where the stresses are checked z,= -28.00mm
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Elastic modulus of welds

W, =104.97cm’

Stress from axial force

Ny - 49.69kN
NOA, 18.16cm?

Stress due to bending

Myz; 0.00kNm- (- 28.00mm)
g, = =
ow, 293.91cm*

= - 0.00MPa

Maximum normal stress

g=0,+0,= - 27.36MPa + - 0.00MPa = - 27.36MPa

Normal perpendicular stress
g - 27.36MPa

Perpendicular tangent stress
o - 27.36MPa

Welds resistance coefficient
B, = 0.900

<

<

The point where the stresses are checked z,= -50.00mm
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Elastic modulus of welds

W, = 58.78cm’

Stress from axial force

Ny - 49.69kN
NOA, 18.16cm?

Stress due to bending

Myz; 0.00kNm- ( - 50.00mm)
g, = =

" " = - 0.00MPa
w, 293.91cm

Maximum normal stress

g=0,+0,= - 27.36MPa + - 0.00MPa = - 27.36MPa

Normal perpendicular stress
g - 27.36MPa

Perpendicular tangent stress
o - 27.36MPa

Welds resistance coefficient
B, = 0.900

<

<

The rotational stiffness of a joint
The bolt elongation length
L,=8d+ t+t, ™t 0.5-m = 8-10.00mm + 8.00mm + 2.00mm + 0.5-9.50mm = 114.75mm

Bolt tension

E-\/besler  32800.00MPa-y/0.00mm-0.00mm
k13 = = =0.00mm

1.275-E 1.275-210000.00MPa
End plate in bending
3

04251 oot)  0425-67.45mm- (8.00mm) >

k15 = 3 = =2.75mm

m (17.47mm) 3

X

Bolt tension
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2:A,  16-0.58cm?
k16 = = =1.01mm
L, 114.75mm

kt = k15 + k16 =2.75mm + 1.01mm = 3.76mm
k =k.__=0.00mm
c 13

The initial rotational stiffness of a joint

o __EZ e _ 21000000MPa (9500mm)® _  5Asmm . kNm

Jiini l+ l e+e, 1 .\ 1 5.15mm + NANmm rad
k. kK, 0.00mm  3.76mm

o __EZ e _21000000MPa-(9500mm)® _ SASmm . kNm

Jint l+ l e+e, 1 .\ 1 5.15mm + NANmm rad
k. k, 0.00mm  3.76mm

The rotational stiffness of a pinned joint

05-E,.  0.5-210000.00MPa-349.24cm” kNm
S = = = 145.52——
Jpin L 2520.00mm rad

C

The rotational stiffness of a rigid joint

30-E/,. 30-210000.00MPa-349.24cm* kNm
s - - = 8730.91——
jirig L 2520.00mm rad

c

Stiffness ratio

u = 1.000
The rotational stiffness of a joint
kNm
NAN
Jiini rad kNm
S=—""=—""=NAN
I 1.000 rad

Classification of joint
Rigid
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Column base EC3 1991-1-8: 2008, EN 1992-4:2018 | Ratio : 0.962 V

Structure node: 18
Structure members: 7

T -HEA 100
Data
Column HEA 100
hc bfc tfc twc Rc
tffh—ft. 96.00mm  100.00mm | 8.00mm | 5.00mm | 12.00mm
R lltw |h
E.. Ac JyOc ijc yOc ZOc
21.24cm®  349.24cm® | 133.81cm® | 50.00mm  48.00mm
Grade f f
Material 4 .
S 355 355.00MPa | 490.00MPa

Base plate

higa ! [p hp tp
o * 1P

—2 4 150.00mm  180.00mm  8.50mm

Grade f, f,

S 355 355.00MPa | 490.00MPa

Material
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Anchorage
Grade 8.8
Yield point f,=  640.00MPa
Resistance on tension f,= 800.00MPa
Bolt diameter = 10.00mm
Bolt opening diameter d,= 11.00mm
Area of bolt section A= 0.79cm?
Effective section area of a bolt A, = 0.58cm?>
Number of rows n,= 2.00
Number of rows n, = 2.00
Vertical spacing of rows p,, = 140.00mm
Vertical spacing of rows p,, = 110.00mm
Welds

Thickness of fillet welds connecting beam flanges and front plate  d, = ' 4.00mm

Thickness of fillet welds connecting beam web and front plate | a,.=  4.00mm

Foundation
L 1f B 1f H, f
300.00mm | 300.00mm | 500.00mm
Grade E. o

Material

C30/37 | 32800.00MPa | 30.00MPa

Materials coeffs

Coefficient Vpq =  1.000
Coefficient | YV, = | 1.250
Coefficient Y= | 1.500
Coefficient | Vs = | 1.200

Forces

Design loads
Design loads [1.35*0.85*Gk] {1.5*Qk}
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Axial force Neg= | -7629%N ™.
A g

Shear force V= | —0.06kN i‘_/ﬂ

Shear force Ve = 6.55kN
Bending moment M ., = = - 506kNm
Bending moment M, ., = - 0.24kNm

In this version only the most external anchor row on tension side is taking into account for bending moment

resistance of joint

Results

Beam flange and web in compression

Plastic section modulus
W, = 83.02cm’

The design resistance for bending of cross-section

Wyt 83.02cm’-355.00MPa

Ky 1.000

M =29.47kNm

Distance between beam flanges
hf =h_ - t.= 96.00mm - 8.00mm = 88.00mm

Design resistance of column web subject to transverse compression

M ks 29.47kNm
- = 334.90kN

cfeRd h, ~ 88.00mm

F

Resistance of a column base in the tension zone
Tensile resistance of a bolt

085k, f,,'A, 0.85-0.900-800.00MPa-0.58¢cm”

tRd
Y M2 1.250

F = 28.40kN

Pull-out failure
Design tensile resistance
2 2
; 2
0.7:03-f%  0.7-0.3- (30.00MPa) }

fo= = = 1.35MPa
< Ve 1.500
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Coefficient related to the quality of the bond conditions and concreting conditions

n, = 1.000

Coefficient related to the member diameter

n, = 1.000

Design value of the ultimate bond stress
fog=225n,-n,f,,=2251.000-1.000-1.35MPa = 3.04MPa

Design anchorage length

Leff = 250.00mm

Design uplift capacity

Foi= T['d'Leff'fbd =1-10.00mm-250.00mm-3.04MPa = 23.89kN

Geometrical parameters

Bolt distance from outer edge

e =20.00mm
ep

Bolt distance from beam flange

m, =05 (p,,~h) - 08

2-afc

=0.5- (110.00mm - 96.00mm) - 0.8-y/2-4.00mm = 2.47mm

Bolt distance from outer horizontal edge plate

e =e, =2000mm
X 1

Effective length for one bolt in circular patterns

{ =2-mt-m_=2-1m-247mm = 15.55mm

eff.cp,1 X

{ =mt-m_+2-e=m-247mm + 2-20.00mm = 47.77mm

eff,.cp,2 X

{ =1t'm_+w=T1-247mm + 140.00mm = 147.77mm

eff.cp,3 X

lefﬁcp = min(leff,cpj; leff,cp,Z; leff,cp,3) = min(15.55mm; 47.77mm; 147.77mm) = 15.55mm

Effective length for one bolt in non-circular patterns

s =4-m +125-¢ = 4-2.47mm + 1.25-20.00mm = 34.90mm
ey = €+ 2:m + 0,625, = 20.00mm + 2-2.47mm + 0.625-20.00mm = 37.45mm

lyjincs = 0.5+b, = 0.5:180.00mm = 90.00mm

Ly = 0.5-W+2:m_+0.625-e, =05-140.00mm + 2-2.47mm + 0.625-20.00mm = 87.45mm

Lgrne = Min(lyg il i L 5 L) = MIn(34.90mm; 37.45mm; 90.00mm; 87.45mm) = 34.90mm

Effective length for one bolt for 1 mode

leff,‘l = min(lefﬁcp; lefﬁnc)

= min(15.55mm; 34.90mm) = 15.55mm
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Effective length for one bolt for 2 mode

lefﬁ2 = lefﬁnc = 34.90mm

Model 1: Complete yielding of the end plate

2
025Lyey-t,f,,  0.25-15.55mm- (8.50mm) 2-355.00MPa

M = = = 0.10kNm
pl1.Rd Yo 1.000
4-M
pl1rd  4-0.10kNm
F = - = 161.16kN
T.1.RdT m, 247Tmm
P
Model 2: Bolt failure with yielding of the end plate
2
0.25Lye>t,f,,  0.25-34.90mm- (8.50mm) 2-355.00MPa
M ora = = = 0.22kNm
Yo 1.000
2-M Y F
pl2gd * z tRd  2.0.22kNm + 3.09mm-2-28.40kN
Frord= = = 111.94kN

mep +n 2.47mm + 3.09mm

Model 3: Bolt failure

Frong= 2 Fipg = 2-2840kN = 56.79kN

Component resistance

F = min(F F

tepRd = o = min (161.16kN; 111.94kN; 56.79kN) = 56.79 kN

T1Rd T T2Rd FT,3,R
Concrete cone failure
Actual area of concrete cone

A y=(c +s + O.5~scrN) (e, +s, + O.5~scrN) =

N
= (95.00mm + 0.00mm + 0.5-160.00mm) - (80.00mm + 140.00mm + 0.5-160.00mm) = 480.00cm”
Maximum area of concrete cone
A% =s_ s =160.00mm-160.00mm = 256.00cm’

N = cr,N. cr,
Factor taking account the influence of edges of the concrete member on the distribution of stresses in the concrete
80.00mm

c
Yoy = 07+03-— =07+03-—— =1.000
' &N 80.00mm

Shell spalling factor

05 hef_o5 53.33mm
L,Ure,N— . +200— 5+ —

=0.767
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Factor related to distribution of tensile forces acting on anchors
1.000
Characteristic anchor resistance in non-cracked concrete

0 15 15
N, =k, [forhly = 8.900/30.00MPa- (5333mm) ' = 18.99kN

o A 480.00cm*?
Nch = NRk,c. 2
AOcN 256.00cm

Design anchor resistance to concrete cone failure

Npe  27.29kN

Compression of concrete

Additional width of the bearing pressure zone

fp 355.00MPa
—— =8.50mm- =20.68mm
3 ~fcd~ Y vo 3-20.00MPa-1.000

Effective width of the bearing pressure zone under the flange
be=2-c+t, =2-20.68mm + 8.00mm = 49.35mm

Effective length of the bearing pressure zone under the flange

leffz min(bp; 2-C+ bfc) = min(180.00mm; 2-20.68mm + 100.00mm) = 141.35mm

Bearing area for bending My

2
Aeff = beff~leff =49.35mm-141.35mm = 69.76cm

Bearing resistance of concrete for compression
2
Fera= Aeff-fcd = 69.76cm* -20.00MPa = 139.52kN

INggl <F rg | - 76.29kN| < 139.52kN 0.547 v

Bending resistance
Axial force eccentricity

Myes - 5.06kNm
e = = = 6635mm

Ny - T76.29%N

Arm of compressive internal force
z,=05-(h_-t;) =0.5-(96.00mm - 8.00mm) = 44.00mm

Arm of tensile internal force
z, = 55.00mm

Arm of internal forces
z=z,+z = 55.00mm + 44.00mm = 99.00mm

F.. =min(F min(139.52kN; 334.90kN) = 139.52kN

CRd crd Feford =

Tensile resistance of an anchor

Frpg = MinF g e Frag My Npgern o) = min(56.79kN; 23.89kN-2; 15.16kN-2) = 30.33kN

1 Magnétiskas rezonanses iekartas uzstadiSana Slimnicas iela 25, Lie
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Wy W Woen Wpn = 1899N: —————1.000-0.767-1.000-1.000 = 27.29kN
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~FepaZ| | - 139.52kN-99.00mm
M i = = = 7.55kNm
/ z, 55.00mm
o 66.35mm
FrraZ| |30.33kN-99.00mm
M o = = = 8.91kNm
/ z, 44.00mm ]
2! 66.35mm
Mdey = min(Mij; Mdez) = min(7.55kNm; 8.91kNm) = 7.55kNm

Bending resistance
Axial force eccentricity

M, - 024kNm

Arm of compressive internal force
z_ =05 (bfc -t,) =05-(100.00mm - 5.00mm) = 47.50mm

Arm of internal forces
zZ= 2'zc =2-47.50mm = 95.00mm

Tensile resistance of an anchor

F__.=min(F min(139.52kN; 334.90kN) = 139.52kN

CRd crd Feferd =

~FeraZ| | - 139.52kN-95.00mm
Mgy = = = 0.82kNm
J z, 47.50mm
<1 -+
e 3.13mm
~FeraZ| | - 139.52kN-95.00mm
M = = = 0.94kNm
J z, 47.50mm :
; -1 3.13mm
Mdez = min(Mij; Mdez) = min(0.82kNm; 0.94kNm) = 0.82kNm
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IM el 1Ml | - 5.06kNm| | - 0.24kNm|
+ = + =0.962
M M. 7.55kNm 0.82kNm

J.Rdy J.Rdz

Shear

Shear section area of bolt

A=0.25-1-d” = 0.25-3.142- (10.00mm) * = 0.79cm*
Shear resistance of bolt in one surface

o, mf,A 0.600:1-800.00MPa-0.79cm’

vRd " 1.250

F = 30.16kN

Coefficient
a, =044 - 0.0003'fyb = 0.44 - 0.0003-640.00MPa = 0.248
Shear of an anchor bolt

% fupAs  0.248-800.00MPa-0.58cm*
) 1.250

F

avbRd = =9.21kN

Y m2
Coefficient determined by bolt spacing
fus € _800.00MPa  20.00mm

o =min(1.0; L; —) = min(1.0; ;
ep fup 3-d0 490.00MPa 3-11.00mm

) = 0.606

Coefficient determined by bolt spacing

) €, ) 20.00mm
k1 =min(2.5;2.8-— - 1.7) = min(2.5; 2.8- —— - 1.7) = 2.500
d, 11.00mm
Bearing resistance of a bolt

Fopa = Ky, f,,-d-t, = 2.500-0.606-490.00MPa- 10.00mm-8.50mm = 82.42kN

Resistance of the bolt row
V. . = =4-min(82.42kN; 30.16kN; 9.21kN; 5.05kN; 15.16kN) = 20.19 kN

J.Rdy =

Shear resistance of a bolt - with lever arm - Not analyzed !

Shear resistance of a bolt - without lever arm
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Ve, = kg-A-f, = 0.600-0.79cm?-800.00MPa = 37.70kN

Concrete pry-out failure

Vaep = KN = 1:000-27.29kN = 27.29kN

Ve  27.29kN

Concrete edge failure
Factor related to the influence of edges parallel to the shear load direction

) 07+03-c, _ 0.7+ 0.3-80.00mm

= =0.900
Veu 15-¢, 1.5-80.00mm
Factor related to the foundation thickness
0.5
_[15a) _[(15:8000mm
YT | 500.00mm S

Factor taking account a group effect when different shear loads are acting on the individual anchors in a group

1 1
= = = 1.000
Ver =775 2-e, 1+2:0.00mm
3-c, 3-80.00mm

Factor related to the angle at which the shear load is applied
W, = 1000

Concrete resistance for edge failure
Vo =kgdl (f\[f -c1® =1.700- (10.00mm) *'%- (120.00mm) ***-1/30.00MPa- (80.00mm) " = 12.11kN

Rk,c nom f
o A 240.00cm?
Ve = Ve o Yoy Wiy Weey Way W ooy = 121TkN- —————-0.900-1.000-1.000-1.000- 1.000 = 9.09kN
v 288.00cm
Veke  9.09%N
Ve, = — = ——— = 505kN
Y mc 1.800
Shear
Shear section area of bolt
A=0.25-1-d? = 0.25-3.142- (10.00mm) ? = 0.79cm*
Shear resistance of bolt in one surface
o, m-f,-A  0600-1-800.00MPa-0.79cm?
Forg= = = 30.16kN
' Yoo 1.250
Coefficient

a, =044 - 0.0003~fyb = 0.44 - 0.0003-640.00MPa = 0.248
Shear of an anchor bolt

% FupAs  0.248-800.00MPa-0.58cm*
) 1250

F =9.21kN

2vbRd ~
Ym2
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Coefficient determined by bolt spacing

_ fun € _ 800.00MPa  20.00mm
a =min(1.0;, —; —) = min(1.0; ;
-d 490.00MPa 3-11.00mm

ep ) = 0.606
up 0

Coefficient determined by bolt spacing

. €, . 20.00mm

k1 =min(2.5;2.8-— - 1.7) = min(2.5; 2.8- —— - 1.7) = 2.500
d, 11.00mm

Bearing resistance of a bolt

Fopa = Ky, f,,-d-t, = 2.500-0.606-490.00MPa-10.00mm-8.50mm = 82.42kN

Resistance of the bolt row

Vipgz = = 4-min(82.42kN: 30.16kN; 9.21kN; 5.05kN; 15.16kN) = 20.19 kN

<

Fillet welds connecting beam and front plate

Geometric properties of welds
Area of horizontal welds on upper flange

2
A= b+ (b —t, —2r)]-a, = [100.00mm + (100.00mm - 5.00mm - 2:12.00mm)] -4.00mm = 6.84cm
Area of horizontal welds on lower flange

2
Apg=lbg+ (b, -t —2r)]-a.=[100.00mm + (100.00mm - 5.00mm - 2-12.00mm)] -4.00mm = 6.84cm
Area of vertical welds
A, =2 (hc -2 (tfc +r))-a,

wi c

= 2-(96.00mm - 2- (8.00mm + 12.00mm)) -4.00mm = 4.48cm”

Area of all welds
A=A+ A+ A, =684cm? +684cm® +448cm® = 18.16cm”

Offset of welds centroid with respect to beam centroid

€q, = 0.00mm
w

Moment of inertia welds
I, =293.91cm*

The point where the stresses are checked z,=50.00mm
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Elastic modulus of welds

W, = 58.78cm’

Stress from axial force

Ny - 76.29kN
NUA, 18.16cm?

Stress due to bending

~ 5.06kNm-50.00mm
ag., = = =
"ow, 293.91cm*

- 86.11MPa

Maximum normal stress

g=0,+0, = -4201MPa + (- 86.11MPa) = - 128.12MPa

Normal perpendicular stress

g - 128.12MPa

Perpendicular tangent stress

g - 128.12MPa
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Welds resistance coefficient
B, = 0.900

<

The point where the stresses are checked

z, = 28.00mm

<
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Elastic modulus of welds

W, =104.97cm’

Stress from axial force

Ny -~ 76.29kN
NOA, 18.16cm?

Stress due to bending

Myz;  _506kNm-28.00mm
g, = = = — 48.22MPa

ow, 293.91cm*

Maximum normal stress

g=0y+0,= - 42.01MPa + (- 48.22MPa) = - 90.23MPa

Normal perpendicular stress
o - 90.23MPa

Perpendicular tangent stress
g - 90.23MPa

Welds resistance coefficient
B, = 0.900

<

<

The point where the stresses are checked z,= -28.00mm
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Elastic modulus of welds

W, =104.97cm’

Stress from axial force

Ny -~ 76.29kN
NCOA, 18.16cm?

Stress due to bending

Myz,  _506kNm- (- 28.00mm)
g, = = = 48.22MPa

ow, 293.91cm*

Maximum normal stress

og=0,+0, = - 42.01MPa + 48.22MPa = 6.22MPa

Normal perpendicular stress
o 6.22MPa

Welds resistance coefficient
B, = 0.900

<

<

The point where the stresses are checked z,= -50.00mm
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Elastic modulus of welds

W, = 58.78cm’

Stress from axial force

Ny -~ 76.29kN
NCOA, 18.16cm?

Stress due to bending

Myz, _506kNm- (- 50.00mm)
0, = = y = 86.11MPa
w, 293.91cm

Maximum normal stress

g=0y+0,= - 42.01MPa + 86.11MPa = 44.11MPa

Normal perpendicular stress
o 4411MPa

Perpendicular tangent stress
o 4411MPa

Welds resistance coefficient
B, = 0.900

<

<

The rotational stiffness of a joint
The bolt elongation length
L,=8d+ t+t, ™t 0.5-m = 8-10.00mm + 8.50mm + 2.00mm + 0.5-9.50mm = 115.25mm

Bolt tension

E-\/beloy  32800.00MPa-\/49.35mm-141.35mm
k13 = = =10.23mm

1.275-E 1.275-210000.00MPa
End plate in bending
3

04251 oot)  0425-15.55mm- (8.50mm) >

k15 = 3 = =267.82mm

m’ (2.47mm) >

Bolt tension
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2:A,  1.6-0.58cm?
k16 = = =1.01mm
L, 115.25mm
kt = k15 + k16 =267.82mm + 1.01mm = 268.83mm
k =k, =10.23mm
c 13
The initial rotational stiffness of a joint
E-z* e 210000.00MPa- (99.00mm) ° 66.35mm kNm
S. .= . = . = 11434.27
st 1 e+e, 1 1 66.35mm + 51.37mm ra
kc kr 10.23mm  268.83mm
E-z* e 210000.00MPa- (99.00mm) * 66.35mm kNm
S. .= . = . =11434.27——
st 1 e+e, 1 1 66.35mm + 51.37mm rad
kc kt 10.23mm  268.83mm

The rotational stiffness of a pinned joint

05-E,.  0.5-210000.00MPa-349.24cm” kNm
S = = =158.06——
JPn L, 2320.00mm rad
The rotational stiffness of a rigid joint
30-E-/,. 30-210000.00MPa-349.24cm* kNm
S . = = =9483.58——
g L, 2320.00mm rad
Stiffness ratio
. |Mb1,Ed| . - 5.06kNm
u =min(1.0; ) = min(1.0; —— ) = 1.000
o 7.55kNm

The rotational stiffness of a joint

kNm
1143427 ——

Classification of joint

Rigid

The rotational stiffness of a joint
The bolt elongation length

Lb =8-d+ tp +t. 7t 0.5-m = 8-10.00mm + 8.50mm + 2.00mm + 0.5-9.50mm = 115.25mm

Bolt tension

Ec\/beiley  32800.00MPa-\/49.35mm-141.35mm

13

1.275-E 1.275-210000.00MPa

End plate in bending

=10.23mm
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3
0425l 4ty 0425-15.55mm- (8.50mm)

ks = 3 3 =267.82mm
m; (247mm)
Bolt tension
2:A,  16-0.58cm?
ki = = =1.01mm
L, 115.25mm
k. =k, +k, =267.82mm + 1.01mm = 268.83mm
k. =k,;=1023mm
The initial rotational stiffness of a joint
. . Ez* e 210000.00MPa- (95.00mm)* 3.13mm
AT 1 eve, 1 1 3.13mm + 0.00mm
k. k, 10.23mm  268.83mm
__EZ® e 210000.00MPa- (95.00mm) ® 3.13mm
AT 1 eve, 1 1 3.13mm + 0.00mm
k. k, 10.23mm  268.83mm
The rotational stiffness of a pinned joint
05-E'/ . 0.5-210000.00MPa-349.24cm* kNm
S .= = = 158.06
spin 2320.00mm rad
The rotational stiffness of a rigid joint
30-E-/ . 30-210000.00MPa-349.24cm* kNm
S .= = = 9483.58
g L 2320.00mm rad

c

Stiffness ratio

= 1.000
The rotational stiffness of a joint
kNm
9695.70 ——
s o190 ge95704
)5 w1000 77 rad

Classification of joint
Rigid
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kNm
=9695.70——
rad

kNm

rad

=9695.70
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STEEL MEMBER DESIGN
Design member 3

Nodes: 16-19

Code: Eurocode [LV]

Material: S 355

Cross-section: HEA 100

Load case: Linear,(Auto) Critical
Coecfficient for seismic forces: 1.0

1. Axial force-Bending-Shear

EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9

Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=1.000-L=1.000-232=232 cm

Ngg= —T6KN V ;= —0063kN V= —6.5kN M, = —1013kNem=~10.130 kNm M_,, = —9.3 kNem=

= —~0.093 kKNm M_,, = 0.0059 kNem=0 kNm

Ny = max @N;”M My My ;”V) =max (10.1;34.4;0.6;4.2;0)=344% passed
pl ypl zpl z 5y

2. Axial Force-Bending-Flexural Buckling

EN 1993-1-1: 6.3.3, Annex B: Method 2

Critical combination: [1.35*0.85*Gk] {1.5%Qk}

Section class: 1 (Plastic design)

Critical section: x=1.000-L=1.000-232=232 cm

C =max (0.2+ O.S-amy,0.4) =max (0.2+0.8-0.25,0.4) =0.4>0.4 Table B.3

my
C,_=max (0.2+0.8-a ,0.4) = max (0.2+0.8-0.695,0.4) =0.756>0.4 Table B.3
/,,=min (1, *=0.2;0.8) = min (0.75-0.2;0.8) =0.549

f..=min (2-A_%-0.6;1.4) = min (2:1.21-0.6; 1.4) = 1.4

IN gl -76
k =C -1+f —2 =04 1405491791 _ 409
wo Ty Yo N e 0.76-754
Ay " plRd bl
Y !

kzy =0.6 -kyy =0.6-0.429=0.258 Table Annex B.1
kyz =0.6-k_=0.6-1.004=0.602

[N gl —76
ko= fap o ——E | 0756 (141.4- 179D 604 Table Annex B.1
=t | N 0.43-754
z " pl, -
V1 !
min|—————:1|=076 (6.49)
x,= ———:1|=0. 4
¢y+ ¢y _/1)’*
, 1
2, = min |[—————1/=043 (6.49)
b, H\[92 -2
IN g4l M, gl 1M g4l ~76 - 1013 -9.3
Moy = 2 vk 2By i JCTO g g JEIUD ] 605, LD g 50, 661
Wk, " A 0762136 83-36 41-36
Y Y pLy 7y phzvy _— _ - -
1 1 1

Y Y il
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[Nl M, | M, -76 - 1013 -93
Mgt =~ e 2 LT 58 LETOD ]y 004 LD 35904 (6.62)
2y A, W W,.f, 0432136 83-36 -
1 1 1
7 7 7

N svguers = 329 % passed

3. Axial force-Bending-Lateral torsional buckling
EN 1993-1-1: 6.3.3, Annex B: Method 2
Disabled

4. Cross-section resistance to shear (y):
EN 1993-1-1: 6.2.6, 6.2.7
Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)
Critical section: x=0.000-L =0.000-232=0 cm
AV,y:2-b-tf: 16 cm?
Ay 1, 1636

) = 222 Z308 kN (6.18)

Vp;,Rdy*\ﬁ.yMO*\ﬁ.l

M = 0.0059 kNcm

X’

T
Ty gy 0.00089
Vpl,T,Rdy: e pLRAy T 36 328 =328 kKN (6.26)
1.25-—= 125 —=—
V374 V31
V,.£dl ~0.063
Ty re _I¢ 328 )| =0% (6.17) passed

plT.Rdy

5. Shear web buckling resistance:

EN 1993-1-5: 5.1, 5.2, 5.3, 5.5, Annex A: A.3

Critical combination: [1.35*0.85*Gk] {1.5%Qk}
Section class: 1 (Plastic design)

Critical section: x=0.000-L=0.000-232=0 cm

amax = 232
n, = 1.2 5.2 (2) Note 2
¢ = 0.81
h,=h=2:1,-9.6-2-08=8 cm
h, 72-¢
t_f p — b,Rd:Vpl,Rd,ZZISSkN (5.1(2)
V. kdl ~6.5
v, 2 1CSI g5, (5.10) passed
w Vb,Rd 155

6. Web shear-Bending-Axial force

EN 1993-1-1: 6.2.9; EN 1993-1-5: 7.1

Critical combination: [1.35%0.85*GKk] {1.5*Qk}

Section class: 1 (Plastic design)

Critical section: x=1.000-L=1.000-232=232 cm

MﬁRd:b-tf-fy- (h —tj) =10-0.8-36- (9.6 —0.8) =2499 kNcm = 24.992 kNm
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1-N 1-(-76
= 2 = (=76) =0.8665
(bt byt ), [(10~0.8+10~0.8)-36]
Mo
M, gl [(—1013)]
|My)Ed| SMf,Rd’pr_’”VWMN: v; = 2047 =344% (7.1) passed

pl.Rdy

7. SLS (Serviceability Limit State)

EN 1993-1-1: 7., EN 1990: 3.4, A1.4.

Critical combination: [GK] {Qk}

Section class: 1 (Plastic design)

Critical section: x=0.700-L=0.700-232 =162 cm

w =|w_~w_ | =1(-0.065) - (-4.2356-10 ') [ =0.065 cm

H 232
W= = 222 077 cm
xlimit - 300.0  300.0
w. o 0.065
n.o= =" =84%
" Wx,Lim[t 0.77

W= W, =Wl = | (-0.18) — (—4.4115-10 "®) [=0.18 cm

H 232
W imit = SLS _ 222 =0.77 cm
vLimit 3000  300.0

w, 0.8
—=——=238%
0.77

m, =
Y Wy,Limit

N = Max @W ;ﬂw) = max (8.4;23.8)=23.8%  passed

)

Partial results

8. Cross-section resistance to axial force:
EN 1993-1-1: 6.2.4

Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=0.000-L=0.000-232=0 cm

Af, 21-36
N = —2="—""=T754kN (6.10)
pl, 1
7 Mo
[N gyl -76
0= el | ( )| =10.1% (6.9) passed
Nle 754
pl,

9. Cross-section resistance to bending (yy):
EN 1993-1-1: 6.2.5

Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=1.000-L =1.000-232 =232 cm
w2 ly 8336
plRdy 1

=2947 kNem=29.471 kNm (6.13)
7 Mo
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Ml [(-1013)

M
ypl Mpl,Rd,y 2947

n =344% (6.12) passed

10. Cross-section resistance to bending (zz):
EN 1993-1-1: 6.2.5

Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=0.000-L =0.000-232=0 cm

Wt 4136
M, =2 = 0 1461 kNem = 14.605 kKNm  (6.13)
phra,z 1
7 Mo
IM_ gl 1 (-24)]
= — = =1.6% (6.12 d
T, M 1461 o (6.12)  passe

plLRdz

11. Cross-section resistance to shear (z):
EN 1993-1-1: 6.2.6, 6.2.7

Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=0.000-L=0.000-232=0 cm
A V,Z:A —2'b'tf+ (¢,t2°1) 'tf:7.6 cm?

4,1, 7636
ey _ 222 155KN (6.18)

14 = =
pl,Rd,z \/g . VMO \/g 1

M = 0.0059 kNcm

X’

i 0.00056
Vorrra:=| 17 By =] [ =] 155=155kN (6.26)
PRoe f plRdz 36
1.25 - —=2 1.25-ﬁ
V370
V. gl -6.5
=7 £ _ I = M 429 (617)  passed

pLT.Rdz

12. Bending-shear interaction check

EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9

Critical combination for N-M-V strength interaction: [1.35*0.85*Gk] {1.5%Qk}
Section class: 1 (Plastic design)

Critical section: x=1.000-L=1.000-232=232 cm

V pg = —6.5kN< sz ra.'2 = 77 kN — The effect of shear force on moment resistance is negligible. 6.2.8 (2)
Vi ga = —0.063kN<V . /2 =164 kN — The effect of shear force on moment resistance is negligible. 6.2.8 (2)
¥, pLRdy

13. Bending-axial force interaction check
EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9
Critical combination for N-M-V strength interaction: [1.35*0.85*Gk] {1.5*Qk}

Section class: 1 (Plastic design)
Critical section: x=1.000-L=1.000-232 =232 cm

INeal 76
n=—"C =2 _010=10.06% <25%

Nora 754
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hw'tw'f;/ _ 805 36

IN,| = T6KN>N, = =71 kN
E Wy 2'VM0 2-1
hyt,f, 80536
IN,,| = T6KN<N, = > = =142 kN
| 7m0
A=2-bt, 21-2:10-0.8
a_=min|——7;0.5| = min|—=——=,0.5| =025
w 4 21
1- 1-0.10
py =max|———— :0.01| = max|——————;0.01| =1.026
y 1-0.5-a, 1-0.5-0.25
My, zg= min GW%V,R Py ;My’V,R% = min (2947-1.026 ; 2947) =2947 kNem=29.471 kNm
My oy =M.} y= 1461 KNem =14.605 kNm
M - 1013
Moy = 20 = ( ) 3449
My 2947
M, -9.3
Mo = o = (Z93) _ (6%
2 My p 1461
Ay = 2
By =max (5-n;1) =max (5:0.10;1) =1
v “mn " By 5 .
: -1013 -9.3
Tuns = = + = = £( )] + [( )] =125% (6.41)
S My My 2947 1461

Moy = 08X (105 aunn s My s > My) = Max (34.450.6512.5;10.1) =34.4 % passed

14. Buckling resistance:

EN 1993-1-1: 6.3.1

Critical combination for N-M-Buckling interaction: [1.35%0.85*Gk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=1.000-L=1.000-232=232 cm

K =1
y
K =1

z

L, :Ky'L: 1-232=232 cm

Ci

L, =K -L=1232=232cm

Ci

Buckling curve about the y axis: b Table 6.2
—a, = 0.34 Table 6.1

Buckling curve about the z axis: ¢ Table 6.2
—a_ =049 Table 6.1

A-f, 21-36
Aox=y[—L = 5——=0.75 (6.50)
y N, 1345

Af 21
pormy |l 236 o, (6.50)
z N 515

crz

e, (*202) 147 140,34 (0.75-02) +0.75
2 2

4, =0.8736
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I+a, (A,%=02) +1.* 14049 (121-02) +1.21>
9= 2 = : (‘2 2 1AL 4789

1 1
1] =0.76 (6.49)

;{y:min—;lzmin ;
b, V9 2% 0.8736+1/0.8736% = 0.75>

1 1
: 1] =043 (6.49)

X, = min|—————=1| = min
g.+\[92 =A% 1.4789 +1/1.4789% —1.212

x = min (Xy ;0,) =min (0.76;,0.43) =0.43 <1.0

xAf, 04321
= 0432136 _ 4 h N (6.47)

b,Rd

T
IN g4l -76
Ny = gl _ 1T 5340, (6.46) passed
b Nyra 324

15. Lateral-torsional buckling resistance:
EN 1993-1-1: 6.3.2
Disabled
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Pad footing design
Support: NSup 1

1. Footing
_ Geometry:
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Code: Eurocode [LV]

Materials
Concrete:  C30/37 (f,, = 30 MPa)
density (concrete): p . = 2200 kg/m’
density (reinforced concrete): p,. = 2500 kg/m’

0.700

= I

Rebar steel:

Longitudinal rebars: B500B
fy . = 500 MPa

| 0.200 10.150/0.150| 0.200

0.700

-

0.000

.

-0.580

L

ok
o
N
S
o
o
[3p]
S
oY
¥
o
0.200 {0.150(0.150| 0.200
0.700

e it >
0

.200 0.150 0.150 0.200

Embedment depth: D = 0.58 m

0.700

Characteristic value of weight density of materials:

Concrete: y.,=p. g 10 *=2200-9.810-10 * =21.582 kN/m’

Reinforced concrete: 7., =pp.'g 10 > =2500-9.810-10 ° =24.525 kN/m?®

1.1. Footing
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Width of pad footing: b=b_=0.7m
Length of pad footing: L= by =0.7m
Width of the step:
bp=bp =03m
Footing plate thickness: hp =03m
Step height: A = 0.2m
Height of footing: A= hp +h =03+02=05m

Area of the footing:  A=52=0.7>=0.49 m?

Volume of the footing:
V.=Ah +b_ ‘b, -h =049-03+0.3-0.3-0.2=0.165m?
f )4 Ix " Ty s

Characteristic value of the weight of the footing:

G =V 7 ey =0.165-24.525=4.0466 kN ()

1.2. Blind concrete
Thickness of the blind concrete: 4 b = 0.08 m

Volume of the blind concrete:
V,=A-h,=0.49-0.08=0.0392 m’

Characteristic value of the weight of blind concrete:
Gu=V, 7, =0.0392-21.582=0.84601 kN ()

1.3. Backfill
Material: Loose, dry sand (CSL)

Weight density of the backfill: = 16.677 kN/m?

Vs

Volume of the part of the step below ground level:
V., =bp by (D—h,~h)=03-03-(0.58-0.08-0.3)=0.018 m’
x Ty p

sp

Volume of the part of the footing below ground level:

AXISVM X7 R3s - Registered to SCW constructions
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pr:A-hp-irbTx-bTy- (D—hb—hp) =0.49-0.3+0.3-0.3- (0.58—0.08 - 0.3) =0.165 m?

Volume of the footing trench:
Vﬁ =A4-D=0.49-0.58=0.2842 m?

Volume of the backfill:

V.= Vﬁ— (pr+ V,) =0.2842—(0.165+0.0392) =0.08 m’

Characteristic value of the weight of backfill:

G o=V 7y =0.0816.677=1.3342 kN ()

1.4. Footing (permanent action)

Characteristic value of the weight of the footing:
G, =G+ Gy tG,=40466+0.84601 +1.3342=6.2268 kN ()

Characteristic value of the weight of the footing: (without blind concrete)

G, :Gfk+ bek:4.0466+ 1.3342=5.3808 kN (| )
2without blind concrete

2. Soil parameters
2.1. Soil layers

1 Magnétiskas rezonanses iekartas uzstadiSana Slimnicas iela 25, Lie

Page 46
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Name = Description “i hy Ps 4 Eoed u
[m] | [m] lkg/m®] [°] [kPa)
Smilts 0 0.55 1900 | 18.00 2000 | 0
19pc -0.55 1.3 2300 | 26.00 | 26.00 65000 | 0
where
z,: Top level
h;: Thickness
p, : Density
¢ : Angle oflshear resistance
¢, - Critical state angle of shearing resistance
¢ : Cohesion
E  ,: Oedometer modulus of the soil layer
4 : Poisson’s ratio
2.2. Overburden pressure
Characteristic effective overburden pressure at the level of the foundation base:
9= hs,1 Pea T hs,z'Vs,z =0.55-18.639+0.03-22.563 =10.928 kPa
3. Bearing resistance calculation
Design Approach 2: {A1 "+" M1 "+" R2} LVS EN 1997-1 Annex A
’ Partial factors
Permanent, unfavourable actions | 7y | 1.35
Permanent, favourable actions 7 G fav 1
Al Variable, unfavourable actions Y ounfav | 1.5
Variable, favourable actions 70 fav 0
Angle of effective shear resistance Yy 1
Effective cohesion Ve 1
M1 | Undrained shear strength Y cu 1
Unconfined strength Y qu 1
Weight density 7, 1
R2 | Bearing resistance TRy | 1.4
3.1. Design value of parameters of the soil below the foundation
Angle of effective shear resistance: ¢’ = arctan ane’y n an26.00° _ 26.00 °

d

Y,

, _ 7k _ 22563
Y

Weight density:  y’,=— =22.563 kN/m?

4

3.2. Design value of loads at the top of the footing - Nodal support internal forces

Load case: [1.35%0.85*Gk] {1.5*Qk} (Al(b))

F,=0125TkN F =0KkN F_= —49.689kN M_=0KNm M = —0.2559 kNm

Vertical load: V= —F_= — (—49.689) =49.689 kN ()
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3.3. Design value of loads at the base of footing
Design value of the weight of the footing: G, =G
H,=F _=0.1257kN

b7 Gangan = 6:2268°1.35=8.4062 kN ()

o _ 2 2 _ 2,02 _
H,=F =0kN  H,=\[H >+H, >=\J01257>+0>=0.1257 kN
V,=V+G,=49.689 +8.4062=58.095 kN ()
Eccentricity of the vertical load ( V) relative to the center of the footing:

M +Fx'(h+h ) — + . +
_M, p) _ (0.2559) ;159557 (0.5+0.08) o ooais

Effective width of the footing:

b, 0.7
B'= ?_w 2= 7—\(—0.00315)| 2=0.6937 m

Effective length of the footing:

b
=2 e 2= 1%~ jol|-2=0.7m
2 2

Effective area of the footing:
A'=B"L'=0.6937-0.7=0.48559 m?

The design value of the effective overburden pressure at the level of the base:
. 4% 10928
g=—-=
7y

=10.928 kPa

3.4. Bearing resistance - Drained conditions
3.4.1. Dimensionless factors for the calculation LVS EN 1997-1 Annex D D.4
3.4.1.1. Bearing capacity factors

“tang’ ¢’ . . 26.00°
Iy :en tang d. tan2 [45_000 +2d] — p31416- an26.00° (2 [45_000 + ; J_11_854

q

NV =2- (Nq— 1)-tang’,=2-(11.854 - 1) - tan26.00° = 10.588
3.4.1.2. Factors for the inclination of the base
Inclination of the base: a, = 0°
b =b =1
qg 7y
3.4.1.3. Shape factors of the footing base

_ B 0.6937
sq—l+;-sm¢d—l+

-sin26.00°=1.4344

0.3-B' _1- 0.3:0.6937
L' 0.7
3.4.1.4. Factors for the inclination of the load

B 0.6937 L 0.7
26 207 B' 0.6937
my= = L 15023 m, = = : =1.4977
B’ 0.6937 L 0.7
1+2 1+ bl
L 0.7 B’ 0.6937

5,= 1- =0.7027
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H,=F =0.1257kN  H,=F =0kN
x y

H 0.1257
® = arctan 2= arctan =90.00 °
L
m=m, = 1.5023
H (m+1) (1.5023+1)
12 ’
i=1- d - |1- 0.1257 —0.99459
7 V,+A4"c', cotyp’, 58.095 +0.48559-0- c0t26.00°

m

| H, | 0.1257
i = _|_
g V,+A" e cotg! 58.095 +0.48559-0- cot26.00

1.5023
] =0.99675

3.5. Bearing resistance
_ A" (q"N b s i,+05y" B"N b s i)
d

yR,v
_ 0.48559- (10.928-11.854-1-1.4344-0.99675+ 0.5-22.563-0.6937-10.588-1-0.7027-0.99459)

=84.331 kN
1.4
3.6. Bearing utilization
Vi 58.095
f == =0.68889 < A, . =1 passed
v R, 84331 vl
4. Eccentricity check
Eccentricity limit factor: y, . = 0.33
FX F MX V ex
F, [k]\Z/] M, k ](‘;] e, | Ve ‘; Load case
[kN] [ANm] [m]
0 0 0
o | L1 g0y 802 o 0001 « [Gk]
1790 0 802 O o001 o [Gk]
0 ' -0.007 0o
013 0 0 “n oo .
0 49.69  _5se 5592 o | 0.005 o | [135%0.85*Gk] {1.5*Qk}
013 0 0 () Qo X
0 49.69  _5se 5592 | 0.005 | [135%0.85*Gk] {1.5*Qk}
1790 0 g2 O o001 o [Gk]
0 ' -0.007 0o
0.11 0 0 .
0 4307 _ 5y, 493 5 0005 o [Gk] {1.3*Qk}
where:
Vd: _Fz+ Gk.yG,unfav

Eccentricity values take into account additional moment at the base of footing from horizontal

loads
: Partial factor for footing self weight

yG,unfav
The critical eccentricity
4.1. Design value of loads at the top of the footing - Nodal support internal forces
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Load case: [1.35%0.85*Gk] {1.5*Qk} (Al(b))
F_=0.1257kN Fy =0kN F_= —49.689kN M _ = 0kNm My = —0.2559 kKNm

Vertical load: V= —F_= — (—49.689) =49.689 kN ()
4.2. Design value of loads at the base of footing
Design value of the weight of the footing: G, =G
H, =F =0.1257kN
H,=F =0kN
oty
V,=V+G,=49.689+6.2268 =55.916 kN ()

¢V =6:2268-1=62268 kN ()

Eccentricity of the vertical load ( V) relative to the center of the footing:

:My+Fx-(h+hb) _ (—0.2559) +0.1257- (0.5+0.08) _

¢ = -0.00327 m
i} Vy 55.916
e =0m
v
Ratio of eccentricity to the footing size:
Y ocemae = 0-0046714 <y .= 0.33 passed
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Y Y
5. Stability check ! §
5.1. The axis of overturning
Ratio of distance between the axis of overturning and the X,

footing edge to the footing size: y = 0.1

Distance between the axis of overturning and the center of the
footing: =
:by- (0.5-y,)=0.7-(0.5-0.1) =0.28 m

—0.28 m

€Eouy2

Crouyt =~ Crouy2
=b (0.5-y,)=0.7-(0.5-0.1) =0.28 m .

—0.28 m

€Eoux2

Croux1~ " CEoux2

5.2. Stabilizing effect of the footing

Partial factor of permanent favourable (stabilizing) actions: y. , = 0.9
Stabilizing moment of the footing self-weight:
M o =765 Gk-eEQUAy1 =0.9-6.2268- (—0.28) = —1.5692 kNm
M -G,e =0.9-6.2268-0.28 =1.5692 kNm

G2~ VGsn Tk €EQUy2

M ‘G, (= eppya) =0.9:6.2268- (= (—0.28)) = 1.5692 KNm
M=V 6 G (—€popn) =0.9-6.2268- (=0.28) = — 1.5692 kNm

5.3. Checking rotation about the x, axis

Gytbyl Y Gystb EQU 1

5.3.1. Design value of loads at the top of the footing - Nodal support internal forces
Load case: [0.9*Gk] (EQU)
F_=0.0035012kN F = 0kN F_= —16141kN M _=0kNm M = —0.006636 kNm

Vertical load: V= —F_= — (~1.6141) = 1.6141 kN (])

Stabilizing moment:

Mxl’stb:MGMb,x1 + V-eEQUJ1 =(—1.5692) +1.6141- (—0.28) = —2.0211 kNm
Destabilizing moment:
Mxl,dst = 0 kNm
Utilization for stability:
M
xldst| 0 _ 7
AEQU,xl - M Laib - ‘ (_20211) =0 < AEQU,lim = 1000 «

5.4. Checking rotation about the x, axis
5.4.1. Design value of loads at the top of the footing - Nodal support internal forces
Load case: [0.9*Gk] (EQU)
F_=00035012kN F =0kN F_= —16141kN M = 0kNm M = —0.006636 kNm

Vertical load: V= —F_=— (—1.6141) = 1.6141 kN (|)

Stabilizing moment:
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Moy =Mt Ve poy,, = 15692+ 1.6141-0.28=2.0211 kNm

Destabilizing moment:
M = 0 kNm

x2,dst
Utilization for stability:

MxZ,dst _

0
2.0211

A =
EQUx2
Mx2 ,sth

=0 < Appm = 1000 v

5.5. Checking rotation about the y, axis
5.5.1. Design value of loads at the top of the footing - Nodal support internal forces
Load case: [1.1*Gk] {1.5*Qk} (EQU)

F_=0.12551 kN Fy =0kN F_= —49.604kN M_= 0kNm My = —0.25555 kNm

Vertical load: V= —F_= — (—49.604) =49.604 kN ( |)

Stabilizing moment:
M, =M=V oy tF (h,+h)=1.5692—-49.604- (—0.28) +0.12551- (0.08 +0.5) =15.531 kNm
Destabilizing moment:
M, =M, = —025555 kNm

Utilization for stability:

M _
_ yldst| ( 025555) - _
AEQUM_ M, _‘ 15.531 =0.016 < AEQU,lim = 1.000 v
yl,s

5.6. Checking rotation about the y, axis

5.6.1. Design value of loads at the top of the footing - Nodal support internal forces
Load case: [1.1*Gk] {1.5*Qk} (EQU)

F,=0.12551kN F =0KN F = -49.604kN M, = O0kNm M, = —025555kNm

Vertical load: V= —F_= — (—49.604) =49.604 kN (| )
Stabilizing moment:
My2,stb :MGMW2 +My -V € pova = (—1.5692) + (—0.25555) —49.604-0.28 = — 15.714 kNm
Destabilizing moment:
My2,dst =F - (h,+h)=0.12551-(0.08 +0.5) =0.072797 kNm
Utilization for stability:

M 0.072797
A S e 4 B =0.005 <A, . =1000
EQU,»2 Myz " ( _ 15714) EQU,lim

5.7. Maximum utilization

AEQU,max:AEQU,yl =0.016 < AEQU,lim = 1.000 passed

6. Checking uplift

6.1. Design value of loads at the top of the footing - Nodal support internal forces
Load case: [0.9*Gk] (EQU)

F,=00035012kN F, =0kN F, = —16141kN M_=0KNm M, = —0.006636 kNm
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Vertical load: V= —F_=— (- 1.6141) =1.6141 kN ()
V=-F =-(-1.6141) =1.6141 kN (|) = 0 Vertical action on the foundation does not have a destabilizing effect

Design value of the combination of destabilizing permanent and variable vertical actions:

Vdst’d = 0kN

Design value of the stabilizing permanent vertical actions:

Gs:b,d:yc,stb' (Gfk+ bek) =0.9-(4.0466 +1.3342) =4.8427 kN ()
A _ Vdst,d 0

UL G . 48427

0 < AUPL,lim =1 passed
7. Sliding calculation

7.1. Design value of loads

Design situation:Persistent and transient

Load case: [1.35*0.85*Gk] {1.5*Qk} (Al(b))

Design value of loads at the top of the footing:
F_=0.1257TkN Fy = 0 kN

F=\JF 2+F ? =0.1257% +0? = 0.1257 kN
x y

V=—F_ =~ (~49.689) =49.689 kN ()
M_=0KkNm M, = —02559 kNm

X y

M:\/MXZ +M 2 =\J0% + (~0.2559) > =0.2559 kNm

7.2. Sliding of the footing at the soil
Design Approach 2: {A1 "+" M1 "+" R2} LVS EN 1997-1 Annex A

Partial factors

Permanent, unfavourable actions | 7y | 1.35

Permanent, favourable actions 7 G fav 1
Al Variable, unfavourable actions Y ounfav | 1.5
Variable, favourable actions 70 fav 0
Angle of effective shear resistance Yy 1
Effective cohesion Ve 1
M1 | Undrained shear strength Y cu 1
Unconfined strength Y qu 1
Weight density 7, 1
R2 | Sliding resistance Yrp L1

7.2.1. Design value of parameters of the soil below the foundation

Soil layer density: p = 2300 kg/m’

Weight density:
P& 5 2300-9.810 = _
=210 3= 10 3 =22.563 kN/m?
14

7

Critical state angle of shearing resistance: ¢ _ = 26.00 °

Design value of loads at the base of footing:

Vy=V+G, 7 =49.689+6.2268-1=55916 kKN (|)
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Design value of the horizontal force:
H, =F =0.1257kN

H,=F =0kN
Ly y

H,=\[F 2 +F,? =/0.12572 +0% = 0.1257 kN
7.2.1.1. Drained sliding resistance

Characteristic value of the structure-ground interface friction angle:
6,=¢, =26.00° (cast-in-situ concrete foundation) LVS EN 1997-1 6.5.3 (10)

7.2.1.2. Shear resistance
Vg tand,  55916- tan26.00°

R = =24.793 kN LVS EN 1997-1 6.5.3 (8)P (6.3b)
d iy 1.1
7.2.1.3. Sliding ultilization
H,l 10.1257
d .
A =|—= =0.0050699 < A =1 passed
Rhs Rd 24.793 R,h,s,lim p

7.3. Sliding of the footing on the blind concrete
Design Approach 2: {A1 "+" M1 "+" R2} LVS EN 1997-1 Annex A

Partial factors

Permanent, unfavourable actions | 7y | 1.35

Permanent, favourable actions 7 G fav 1
Al Variable, unfavourable actions Y ounfav | 1.5
Variable, favourable actions 70 fav 0
Angle of effective shear resistance Yy 1
Effective cohesion Ve 1
M1 | Undrained shear strength Y cu 1
Unconfined strength Y qu 1
Weight density 7, 1

Coefficient of friction between the footing and the blind concrete: p . = 0.7
Partial factor for friction between elements: Ve = 1

Design value of loads at the top of the blind concrete:
V,=V+G =49.689+5.3808-1=55.07kN ()

*

k VG fav
Design value of the horizontal force:
H,=F =0.1257 kN
H,=F =0kN
y Ty

H,=\[F 2 +F ? =0.1257> +0% =0.1257 kN
7.3.1. Sliding resistance
Friction resistance at the base of the footing:
Vite 5507-0.7
14

R, .= =38.549 kN

d,Hb
un
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Sliding ultilization:
H 0.1257
Ag,y=|=—== =0.003 < A,,,. = 1000 passed
B0 AR, | |38.549 bl

8. Structural investigation of the footing
8.1. Reinforcement design

Longitudinal rebars: & 12 mm (4 5= 113 mm?)

Rebar position:
up = 0.036m
Ur, = 0.048 m
up = 0.036m
Ug, = 0.048 m

8.2. Design of reinforcement for bending moment
Characteristic yield strength of rebar steel:

S = 500 MPa
Factor, defining the effective height of the compression zone:

2 =08 LVSENI1992-1-1 (3.19.)

Factor, defining the effective strength:
n =1 LVSENI1992-1-1 (3.21.)
e, = 0.0021619

The ultimate compressive strain in the concrete:
€, = 0.0035  LVSEN1992-1-1 3.1.7.(2)

The design value of the modulus of elasticity of reinforcing steel: E_ = 200 GPa = 2- 108 kPa

Moments in investigated cross-sections

Cross- m,

GCDH section | [kNim/m] Load case
A-A | 51757  [1.35%0.85*Gk] {1.5*Qk}
. . B-B 51757 | [1.35*0.85*Gk] {1.5*Qk}
3 T 3 c-C 5.13 [1.35%0.85*Gk] {1.5*Qk}
& E D-D | 49269  [1.35%0.85*Gk] {1.5*Qk}
E-E = 25595  [1.35%0.85*Gk] {1.5*Qk}
F-F | 25595 | [1.35%0.85*Gk] {1.5*Qk}
G CDH

G-G = 25595  [1.35%0.85*Gk] {1.5*Qk}

H-H 24166 @ [1.35%0.85*Gk] {1.5*Qk}

Design situation:Persistent and transient
Partial factor for concrete: y_ = 1.5 LVSEN 1992-1-1 2.4.2.4.(1)
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Partial factor for reinforcing steel: y = 1.15  LVSEN 1992-1-1 2.42.4. (1)

The coefficient taking account of long term effects on the compressive strength and of unfavourable effects, resulting from
the way the load is applied:

o =1
cc

Value of the concrete design compressive strength:

acc.fc 1-30
foa > 5 —20MPa = 20000kPa  LVSEN 1992-1-1  3.1.6.(1)P (3.15)
Ve .

Design value of the effective concrete compressive strength:
fcdeﬁ':”'fcd: 1-20000=20000 kPa LVS EN 1992-1-1 3.1.7.(3)

Design yield strength of rebar steel:

Ty 500
f=E= 5 43478 =435 MPa=435000 kPa  LVS EN 1992-1-1  3.2.7.(2) Fig. 3.8
7, L
Eou 0.0035
&= ‘f = 735000 08049339
e+ 00035+
cul E 2- 108

s

8.2.1. Design of longitudinal reinforcement for My bending moment

8.2.1.1. Investigation at the edge of the supported element - cross-section C-C and D-D
Tension reinforcement in x direction

m,=Max(m ;. ; m, ) =Max(5.13 ; 4.9269) =5.13 kNm/m

d=h—uy =0.5-0.036=0.464 m

X,0=¢, d=0.49339-0.464=0.22893 m

, 2my , 2513
x,=d—y[|d* - =0.464 —/0.464% — ———==0.00055313 m < x_ =&, d=0.49339-0.464=0.22893 m
Sea 20000

Tension reinforcement area:

The minimum area of longitudinal tension reinforcement: LVS EN 1992-1-1 9.2.2.1.(1) (9.1N)

S eim 2.8965
a . =026 ft -d=0.26- 500 -0.464 =0.00069886 m*/m > 0.0013-d=0.0013-0.464=0.0006032 m*m = 699
vk
mm?/m

a = Y cdeff _ 0.00055313-20000

. =2.5431-10 > m¥m = 25 mm*m
T L 435000

Minimum longitudinal tension reinforcement is not taken into account.

s =2-h=2-05=1m> 025m — s =025m LVS EN 1992-1-19.3.1.1 (3)

max,slabs

4 0.0001131
s=—C = 442 m >, =025m !l —s=s . =025m
ag,  2.5431-10°° : .

max,slabs

Longitudinal rebars: & 12 mm/250 mm

45 0.0001131
R 2 == 0.25 =0.00045239 m*/m = 452 mm*m > a_, = 25 mm*’m
y s i ,

8.2.1.2. Investigation at the edge of the step - cross-section G and H
Tension reinforcement in x direction
m,=Max(m ;. ; m,) =Max(2.5595 ; 2.4166) =2.5595 kNm/m

d=h—u, =03-0.036=0.264m
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X, =&yrd=0.49339-0.264=0.13026 m

, 2my , 2:2.5595
(=AY [4 - 2026402647 - = O <0, m < x,,=¢&,-d=0.49339-0.264=0.13026 m
cd.eff

Tension reinforcement area:

The minimum area of longitudinal tension reinforcement: LVS EN 1992-1-1 9.2.2.1.(1) (9.1N)

Setm 2.8965

a_ . =026- -d=0.26- W'0'264:0'00039763 m*m > 0.0013-d=0.0013-0.264=0.0003432 m*m = 398

S,min

vk
mm?/m

X cdeff _ 0.0004852-20000

a = =22308-10 °m¥m = 22mm¥m < a__. = 398 mm*m — a [T = 398
> f;/d 435000 s,min S, s,min
mm?/m
sma“[abSZZ-h:2-0.3:O.6m > 025m — S paxslabs = 0.25m LVS EN 1992-1-19.3.1.1 (3)

A5 0.0001131

a,, 0.00039763

s= =0.28443m > s =025m !l — s=s =025m

max,slabs max,slabs

Longitudinal rebars: 12 mm/250 mm

A
a :—sz:452mm2/m>a = 398 mm*’m «
s1,prov s 0.25 s,1

8.2.2. Design of longitudinal reinforcement for M, bending moment

8.2.2.1. Investigation at the edge of the supported element - cross-section A-A and B-B
Tension reinforcement in y direction
m,=Max(m ,, ; m ) =Max(5.1757 ; 5.1757) =5.1757 kNm/m

d:h—uBy:O.5—0.048:0.452 m
x,=¢,d=0.49339-0.452=0.22301 m

, 2my , 251757
X =y [d = S 204527 [04527 = ZUE0E <0.0005729 m < x o =g d =049339-0.45220.22301 m
Jedeff

Tension reinforcement area:

The minimum area of longitudinal tension reinforcement: LVS EN 1992-1-1 9.2.2.1.(1) (9.1N)

Sem 2.8965

a_ . =026 -d=0.26- 500 -0.452=0.00068079 m*¥m > 0.0013-d=0.0013-0.452=0.0005876 m*/m = 681

§,min

vk
mm?/m
a = X cdeff _ 0.0005729-20000

. =2.634-10 > m*m = 26 mm*/m
T L 435000

Minimum longitudinal tension reinforcement is not taken into account.
=2-h=2-05=1m > 025m — s =025m LVS EN 1992-1-19.3.1.1 (3)

S max,slabs

4 0.0001131
S 42037 m >, =025m ] - s=s . =025m
ag;  2.634-107° : .

max,slabs

§=

Longitudinal rebars: & 12 mm/250 mm

45 00001131
a :—Q:'i:452mm2/m>a,1:26mm2/ms/
sl,prov s 025 5,

8.2.2.2. Investigation at the edge of the step - cross-section E and F
Tension reinforcement in y direction
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m,=Max(m ,; ; m ) =Max(2.5595 ; 2.5595) =2.5595 kNm/m
d:h—uBy:0.3—O.048:0.252m
X,=¢, d=0.49339-0.252=0.12433 m

, 2my ,  2:2.5595
x,=d—|d 7 =0.252-10.252% = T 200= = 0.00050835 m < x, =&, d=049339-0.252=0.12433 m
cd.eff

Tension reinforcement area:

The minimum area of longitudinal tension reinforcement: LVS EN 1992-1-1 9.2.2.1.(1) (9.1N)

Setm 2.8965
a, . =026 f’ d=026: =2 =0.252=0.00037955 m*/m > 0.0013-d=0.0013-0.252=0.0003276 m/m = 380
vk
mm?*/m
X oder  0.00050835-20000 .
a =l =23372:10 " m?/m = 23 mm¥m < a_, = 380 mm¥m — a_ =a_ = 380
S, f;/d 435000 s,min s, s,min

mm?*/m

S,y =2h=2:03=0.6m > 025m — s . =025m LVS EN 1992-1-19.3.1.1 (3)

4 0.0001131
g=—2 == =0.29797 m > s =025m !l — s=s =025m

max,slabs max,slabs

a,, 0.00037955

Longitudinal rebars: 12 mm/250 mm
Ay 0.0001131

ag =——=———=452mm*m > a , = 380 mm?*m «
shprov. g 0.25 5
A A
o
o
I3
o
\
A
o
©
o =
o
o
[
o
o - — ]
©
o
\
A
S
<\g
o
Y Y
0.2¢p 0.150 0.150 o200
B 0.700

9. Settlement evaluation
Stress-strain method LVS EN 1997-1 Annex F
9.1. Partial factors
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Permanent, unfavourable actions | 7y | 1
Permanent, favourable actions Yofav | 1
Variable, unfavourable actions | 7 | 1
Variable, favourable actions Yosav 0

Weight density 7,1

LVS EN 1997-12.4.8 (2) Values of partial factors for serviceability limit states should normally be taken as 1.0.

The effective overburden stress at the foundation base:
q'= 7, q',=1-10.928=10.928 kPa

9.2. Design value of loads at the top of the footing - Nodal support internal forces
Load case: [Gk] {0.6*Qk} (SLS Quasipermanent)
F =0.052383kN F =0kN F_= —20.846kN M = 0kNm M = —0.10635kNm

Vertical load: V= —F_= — (—20.846) =20.846 kN (] )

9.3. Design value of loads at the base of footing

Design value of the weight of the footing: G = Gk-yG,wﬁw =6.2268-1=6.2268 kKN ( |)
H, =F =0.052383 kN H,=F =0kN
V,=V+G,=20.846+6.2268 =27.073 kN ()

Eccentricity of the vertical load ( V) relative to the center of the footing:

_ M TE(hhy)(-0.10635) +0.052383- (0.3 +0.08) _
x v, 27.073

—0.00281 m

Effective width of the footing:

b, 0.7
B'=| = le||-2=| %" = 1(~0.00281)[|-2=0.69438 m

Effective length of the footing:

b
L'=|2—le||2= E—|0\ 2=0.7m
2 2

Effective area of the footing:
A'=B"L'=0.69438-0.7=0.48607 m?

The normal stress below the corner of a rectangular loaded area at depth z is:

p b a (a*+b?) -2-az (R-2) bz a (R*+z%) )

o = |arctan - + . after Steinbrenner
2m z (@ +b*) - (R-2)—z (R-2)* b*+z* (@*+z°)R

where:

p is the uniformly distributed load at the loaded area
a and b are the length and width of the rectangular loaded area

R:\/a2 +b%+22

Stress under the characteristic point:
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O k=0, 0,y O, 0,y
a b

o, (0.5-0.37) -L'= (0.5-0.37) -0.7=0.091 m (0.5-0.37) -B'= (0.5 — 0.37) -0.69438 = 0.090269 m
o1 (0.5+0.37)-L'= (0.5+0.37) -0.7=0.609 m (0.5—0.37) -B"= (0.5 —0.37) -0.69438 = 0.090269 m
o, (0.5+0.37) -L'= (0.5+0.37) -0.7=0.609 m (0.5+0.37) -B'= (0.5 +0.37) -0.69438 = 0.60411 m

o, (05+0.37)-B'=(0.5+0.37)-0.69438=0.60411 m (0.5-0.37)-L'=(0.5-0.37)-0.7=0.091 m

Distance of the characteristic point from the central axes of the loaded area is 0.37-B'and 0.37-L".
The effective vertical stress due to the foundation load at the foundation base:

Vi 27073
Tea™ 417 048607

P=4,,~q'=55697~10.928=44.769 kPa

=55.697 kPa

The effective vertical stress due to the foundation load at the limit depth: o, = 6.7455 kPa
lim
The effective overburden stress at the limit depth: ¢, = 33.728 kPa
lim
Limit depth: D, = —1.5905m This depth may normally be taken as the depth at which the effective vertical stress due

to the foundation load is 20 % of the effective overburden stress. LVS EN 1997-1 6.6.2 (6)

Settlement: s=ZXs,=0.276 mm < s, = 50.000 mm passed

lim
Reference soil layer: 19pc - ()
Oedometer modulus of the reference soil layer: E = 65000 kPa

oed,ref
Stress in soil sublayers and settlement of sublayers

T 2 h; Ricq o, q' 019" | O e DS s,
[m] [m] [m] [kPa) = [kPa] = [%] | [kPa] @ [mm] [mm]
0. 0 0 0 0 0 - 0 0 0
1. -0.1 0.1 0.031336 0 1.8639 0 0 0 0
2. -0.2 0.1 0.031336 0 3.7278 0 0 0 0
3. -0.3 0.1 0.031336 0 5.5917 0 0 0 0
4. -0.4 0.1 0.031336 0 7.4556 0 0 0 0
5. -0.5 0.1 0.031336 0 9.3195 0 0 0 0
6. —0.55 0.05 0.015668 0 10.251 0 0 0 0
7. —0.58 0.03 0.03 44,769 1 10.928 | 409.66 | 22.384 0 0
8. -0.59 0.01 0.01 44.745  11.154 | 401.16  44.757 | 0.007 | 0.007
9. -0.6 0.01 0.01 44.586  11.38 | 391.81 44.666 0.007 0.014
10. -0.61 0.01 0.01 44.194  11.605  380.81  44.39 | 0.007  0.021
11. -0.62 0.01 0.01 43.528  11.831 | 367.91 43.861  0.007 @ 0.027
12. -0.63 0.01 0.01 42.598  12.056 | 353.32  43.063  0.007  0.034
13. -0.7 0.07 0.07 33.342 | 13.636 | 244.52 | 37.97 | 0.041 | 0.075
14. -0.8 0.1 0.1 24.167 | 15.892 | 152.07 | 28.755 | 0.044  0.119
15. -0.9 0.1 0.1 19.297 1 18.149 | 106.33 | 21.732 | 0.033 | 0.153
16. -1 0.1 0.1 16.121 1 20.405 | 79.006 | 17.709 | 0.027 | 0.180

17. -1.1 0.1 0.1 13.711 | 22.661 | 60.503 | 14.916 | 0.023 | 0.203
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18. -1.2 0.1 0.1 11.753 1 24917 | 47.168 | 12.732 | 0.020 | 0.222
19. -13 0.1 0.1 10.125 | 27.174 | 37.259 | 10.939 | 0.017 | 0.239
20. -14 0.1 0.1 8.7607 | 29.43 | 29.768 | 9.4427 | 0.015  0.254
21. -1.5 0.1 0.1 7.616 | 31.686 | 24.036 | 8.1883 | 0.013 | 0.266
22.  —1.5905 0.090473 0.090473 6.7455 33.728 20 7.1807 0 0.276
23. —1.6 | 0.009527 | 0.009527 | 6.6539  33.943 | 19.603 | 6.6997 0.011  0.277
24. -1.7 0.1 0.1 5.8434 1 36.199 | 16.142 | 6.2486 | 0.010  0.287
25. -1.8 0.1 0.1 5.1585 | 38.455 | 13.414 | 5.5009 | 0.008  0.295
26. —1.85 0.05 0.05 4.8561 | 39.583 | 12.268 | 5.0073 | 0.004 | 0.299

where:
z,: Depth
h; : Thickness of the soil layer
h, g Equivalent thickness

ie
1/3
oed,i

i,eq i ’
Eoed,ref

Thenn de Barros

where:

E .+ Oedometer modulus of the soil layer

E, , ref - Oedometer modulus of the reference soil layer

o_: The effective vertical stress due to the foundation load
q': The effective overburden stress
s.: Settlement of the soil layer

aziavg
slzi” h
i E i

oed,i

Xs,: Total settlement at the given depth
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i Beam - beam (front plate) EN 1993-1-8:2006 | Ratio : 0.069

Structure node: 9
Structure members: 3, 2

Connection category: D

3-HEAA100
X:: ==Z
2-HEA100

100

g? 47 g? %
& i
[Lu]} - R 1o . A
Lo
M10-3.8
Data
Left beam HEA 100
h, by, te tp R,
tffh—ft. 96.00mm | 100.00mm | 8.00mm | 5.00mm | 12.00mm
R [t [k
E.. Ay I yob I 0b Yob Zob
21.24cm®  349.24cm® | 133.81cm® | 50.00mm | 48.00mm
Grade f f
Material 4 4
S 355 355.00MPa | 490.00MPa
Right beam HEA 100
h, by, te tp R,
by

==+ 96.00mm  100.00mm = 8.00mm | 5.00mm | 12.00mm
R [tw [k
E.. Ay I yob I 0b Yob Zob

21.24cm?  349.24cm®  133.81cm® | 50.00mm  48.00mm
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_ Grade f, f,
Material

S 355 | 355.00MPa | 490.00MPa

Front plate

hF'“ﬁI‘x lp hp tp
S tp

. ® 100.00mm  96.00mm = 8.00mm

Grade f, f,

S 355 355.00MPa | 490.00MPa

Material

Bolts connecting front plates

Grade 8.8
Yield point f,= | 640.00MPa
Resistance on tension f,= 800.00MPa
Bolt diameter d= 10.00mm
Bolt opening diameter d,= 11.00mm
Area of bolt section A= 0.79cm?
Effective section area of a bolt | A, = 0.58cm?>
Number of rows w = 2.00mm
Distance from horizontal edge | €, = 24.50mm
Horizontal spacing w, = 47.00mm
Number of bolts in rows m,=2m, =2
Vertical spacing of rows p, =47.00mm
Welds
Left side
Thickness of butt welds connecting beam web and front plate | a,= | 4.00mm
Thickness of butt welds connecting beam flanges and front plate a, = 400mm
Right side
Thickness of butt welds connecting beam web and front plate | a,= | 4.00mm
Thickness of butt welds connecting beam flanges and front plate | a, = | 4.00mm

Warnings

Forces

Design loads [1.15*Gk+1.50*Qk]
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Left beam
Axial force Nyrpg= | —49.22kN
Shear force Viora= | 0.00kN
' M _ hZ,EdO thl,Ed
Bending moment | M, ;= = 0.00kNm HhZ.EdK{ \}'th,Ed
Right beam VhzEd Vb1,ed
Axial force Nyieg= @ —49.22kN
Shear force Viied = 0.00kN
Bending moment | M, ., = = 0.00kNm
Results
Left side

Bolts connecting front plates

Tensile resistance of a bolt

_kyfuyAs0.900-800.00MPa-0.58cm®

tRd
Y M2 1.250

F = 33.41kN

Shear section area of bolt

A=025-m-d” = 0251 (10.00mm) * = 0.79cm*
Shear resistance of bolt in one surface

o= a, mf, A _ 0.600-1-800.00MPa-0.79cm”

VR Yo 1.250

= 30.16kN

Punching shear resistance of a bolt
_06md, tf, 0.6 16.88mm-8.00mm-490.00MPa
B B 1.250

B = 99.81kN

yMZ

Beam flange and web in compression

Plastic section modulus
W, = 83.02cm’
The design resistance for bending of cross-section

Wy 83.02cm®-355.00MPa

A 1.000

M = 29.47kNm

Distance between beam flanges
h £= 88.00mm

2026-05-13 Page 11
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Design resistance of flange beam subject compression

M ks 29.47kNm
o = - = 334.90kN
K h f 88.00mm

F

Tension zone
BOLTS ROW 1

End plate in bending
Geometrical parameters

Bolt distance from outer edge
e_=26.50mm
ep

Bolt distance from beam web
m,, = 0.5 - (w- t) ~ 0.8 2~aW =0.5- (47.00mm - 5.00mm) - 0.8-1/2-4.00mm = 16.47mm

Distance e{min}
e .= 26.50mm

mi
Calculation parameter n
n=min(e _.; 1.25-mep) = min(26.50mm; 1.25-16.47mm) = 20.59mm

min’
Calculation parameter

Moy =Pyt € =€, —ty = 0.8-a,y/2 = 47.00mm + 24.50mm - 0.00mm - 8.00mm - 0.8-4.00mm-\/5 =11.97mm

pl
Mep 16.47mm
}\1 = = =0.383
m, +e 16.47mm + 26.50mm
p o ep
m 11.97mm
A= —2 - 0279

2 m +e 16.47mm + 26.50mm
ep ep

a=7315
Effective length for one bolt in circular patterns

{ =2-t'm_=2-1m-1647mm = 103.51Tmm
eff.cp ep

Effective length for one bolt in non-circular patterns

{ =a-m_=7.315-16.47mm = 120.51mm
eff.nc ep

Effective length for one bolt for 1 mode

[ . )=min(103.51Tmm; 120.51Tmm) = 103.51mm

[ .. = mm(lefﬁcp; effnc

eff1
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Effective length for one bolt for 2 mode

lefﬁ2 = lefﬁnc =120.51Tmm

Model 1: Complete yielding of the end plate

2
0.25Lyey-t,f,,  0.25-103.51mm- (8.00mm) ?-355.00MPa

M = = = 0.59kNm

pl1.Rd Yo 1.000
Method 1

4-M 4-0.59kNm

Fro = —— = = 142.75kN

" m,, 16.47mm
Method 2 (alternative method)
Parameter for bearing zone
e,=025d =025-20.00mm = 5.00mm

8-n-2e) M, e (8-20.59mm - 2-5.00mm) -0.59kNm

Frirp = = = 184.48kN

o 2~mep~n -e.r (mep +n) 2:16.47mm-20.59mm - 5.00mm- (16.47mm + 20.59mm)
Frapg = MINE 4 i Froe) = Min(142.75kN; 184.48kN) = 142.75kN
Model 2: Bolt failure with yielding of the end plate

0.25-( . -t>-f 2
_ eff2”'p Typ  0.25-120.51mm- (8.00mm) “-355.00MPa
M pi2rd = ¥ = 000 = 0.68kNm
Mo ‘
2-M Y F
plard * Z tRd 2.0.68kNm + 20.59mm-2-33.41kN

Frora= = = 74.05kN

mep +n 16.47mm + 20.59mm

Model 3: Bolt failure

Frong= 2 Fipg = 2-3341kN = 66.82kN

Component resistance

F = min(F F

cepRd (D min(142.75kN; 74.05kN; 66.82kN) = 66.82kN

rird [ 1ors Frapd =

Beam web in tension

Effective width of beam web in tension

beff,t,wb = leff'I ™1 =103.51Tmm

Component resistance
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botrows tws'fyp 103.51mm-5.00mm-355.00MPa
F - htwb wh b = 183.73kN
t,wb,Rd (1) y 0 —] 000
y .

Resistance of the bolt row 1

Ft,Rd(1)M = Ll

Ftleledm = | 66.82kN

Ft,wb,Rd(1) = | 183.73kN

Fnram = | 33490kN

= 66.82kN
BOLTS ROW 2

End plate in bending
Geometrical parameters

Bolt distance from outer edge
e =2650mm
ep

Bolt distance from beam web
m,,= 05-w-t,) -08+y/2:a, =05 (47.00mm - 5.00mm) - 0.8:y/2-:4.00mm = 16.47mm

€
Distance e{min}
€ = 26.50mm

mi
Calculation parameter n
n=min(e . ; 1.25~mep) = min(26.50mm; 1.25-16.47mm) = 20.59mm

min’

Effective length for one bolt in circular patterns

{ =2-t'm_=2-1m-1647mm = 103.51Tmm
eff.cp ep

Effective length for one bolt in non-circular patterns

) =4-m_+125-e=4-1647mm + 1.25-26.50mm = 99.02mm
eff.nc ep

Effective length for one bolt for 1 mode

[ . )=min(103.51mm; 99.02mm) = 99.02mm

[, = mm(lefﬁcp; effnc

eff,1
Effective length for one bolt for 2 mode

lem2 = lefﬁnc =99.02mm
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Model 1: Complete yielding of the end plate

2
0251yt f,,  0.25-99.02mm- (8.00mm) 2-355.00MPa

M = = = 0.56kNm
pl1.Rd Yo 1.000
Method 1
4-M 4-0.56kNm
Fro = —— = = 136.56kN
" m,, 16.47mm
Method 2 (alternative method)
Parameter for bearing zone
e,=025d =025-20.00mm = 5.00mm
8-n-2e) M, e (8-20.59mm - 2-5.00mm) -0.56kNm
Frirp = = = 176.48kN
o 2~mep~n -e.r (mep +n) 2:16.47mm-20.59mm - 5.00mm- (16.47mm + 20.59mm)
Fm’Rd = min(Fm’Rm; FT,1,Rd2) = min(136.56kN; 176.48kN) = 136.56kN
Model 2: Bolt failure with yielding of the end plate
2
0.25Lyert,f,,  0.25-99.02mm- (8.00mm) 2-355.00MPa
M pi2rd = = = 0.56kNm
Y wo 1.000
2-M Y F
plard T Z tRd 2.0.56kNm + 20.59mm-2-33.41kN
Frora= = = 67.47kN

mep +n 16.47mm + 20.59mm

Model 3: Bolt failure

Frong= 2 Fipg = 2-3341kN = 66.82kN

Component resistance

F = min(F F

CepRd (D) min(136.56kN; 67.47kN; 66.82kN) = 66.82kN

rird [ 1ors Frapd =

Beam web in tension

Effective width of beam web in tension

beff,t,wb = lefﬂ @ =99.02mm

Component resistance

; _ berwn tun e 99.02mm-5.00mm-355.00MPa

t,wb,Rd (2) yMO 1 OOO

=175.77kN
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End plate in bending
Row 1+2 considered as group
Circular patterns
Bolts row 1
leﬁc =m-m__+p="m-1647mm + 47.00mm = 98.76mm
'cp (1,9) ep
Bolts row 2
leﬁc =m-m__+p="m-1647mm + 47.00mm = 98.76mm
\cp (2,9) ep
2 o2 = letrepig) * leftepag) = 9876mmM + 98.76mm = 197.51mm
Non-circular patterns
Bolts row 1
leff,nc(1,g) =05p+ am,, = (2-mep +0.625-¢) =
=0.5-47.00mm + 7.315-16.47mm - (2-16.47mm + 0.625-26.50mm) = 94.49mm
Bolts row 2
Lftnczg = 2-Mg, +0.625-€ +0.5:p = 2:16.47mm + 0.625-26.50mm + 0.5-47.00mm = 73.01mm
\nc(2,9) ep
Zleﬁ(’nc(1 v leff,nc(1,g) + lefﬁnc(z,g) =94.49mm + 73.01mm = 167.51mm
Model 1: Complete yielding of the end plate
Effective length for one bolt for 1 mode
Zlem” vy = min(ZleﬁCp“ Y Zleﬁnm +2)) = min(197.51Tmm; 167.51mm) = 167.51mm
2
0253 Lgr a2t Ty 0.25-167.51mm- (8.00mm) °-355.00MPa
M irg= = = 1.12kNm
Pt Y mo 1.000
Method 1
4-M 4-1.12kNm
Fro = —— = = 272.39kN
" m,, 16.47mm
4-M 4-1.12kNm
Fro = —— = = 272.39kN
" m,, 16.47mm
Method 2 (alternative method)
8-n-2e)M 8-20.59mm — 2-5.00mm) - 1.12kNm
F v PR ( ) = 352.01kN

ep

PWRR T 2m n—e,(m,+n)  2-1647mm-20.59mm - 5.00mm- (16.47mm + 20.59mm)
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8-n-2e) M, e (8-20.59mm — 2-5.00mm) - 1.12kNm
Froir ™ = = 352.01kN
o 2~mep~n -e. (mep +n) 2:16.47mm-20.59mm - 5.00mm- (16.47mm + 20.59mm)
Fm’Rd = min(Fm’Rm; FT,1,Rd2) = min(272.39kN; 352.01kN) = 272.39kN

Model 2: Bolt failure with yielding of the end plate
Effective length for one bolt for 2 mode

Zleff,zm +2) Zlefﬁnm v = 167.51Tmm

2
0252 lagarn 12"ty _0.25-167.51mm- (8.00mm) *-355.00MPa

M = =1.12kNm
pl2Rd Y vo 1.000
2-M -)»B
pl2rd ¥ 1 Z pRd 2.1.12kNm + 20.59mm-4-33.41kN
Frora= = =134.77kN
“ mep +n 16.47mm + 20.59mm

Model 3: Bolt failure

Frong= 2 Forg=4-3341kN = 133.63kN

Resistance of group

= min(F F min(272.39kN; 134.77kN; 133.63kN) = 133.63kN

Frepi+2) r1rd F1ord Frapd =
Beam web in tension

Effective width of beam web in tension

b =197.51mm

eff,t, wb = Zlefﬂ (1+2)

Component resistance

b tw Ty 197.51mm-5.00mm-355.00MPa

F _ _efitwo. - - 350.58kN
twb,Rd(1+2) - VMO - 1000 - :
Resistance of the bolt row 2
Fth(Z)M - min
Ft,ep,Rd(Z) = 66.82kN
Frubra = 175.77kN
Freprai 2 ~ Fepany = | 133:63kN = 66.82kN = | 66.82kN
Fownrac s+ ~ Furay = | 350.58kN - 66.82kN = | 283.77kN
F F = 334.90kN - 66.82kN = | 268.08kN

cfbRd ~ T tRd(1)
= 66.82kN

Bending resistance
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Real bending moment

My=M,, ;= 0.00kNm

The design moment resistance of the joint, assuming no axial force
-h, = 66.82kN-67.50mm + 66.82kN-20.50mm = 5.88kNm

M pa=Firaaym i+ F

tRd(2)M

Shear resistance

Shear force

V.= -N -sin(az) +V

0 b2Ed -cos (a,) = — ((—49.22kN)) -sin (0.00Deg) + (0.00kN) -cos (0.00Deg) = 0.00kN

b2,Ed
BOLTS ROW 1
Bolt bearing on the plate

Coefficient determined by bolt spacing

fun € 800.00MPa_ 24.50mm

b= min(1.0; —; ——) = min(1.0; ;
f 3d 490.00MPa 3-11.00mm

up 0

o ) =0.742

Coefficient determined by bolt spacing

. € . 26.50mm
k,=min(2.528-— - 17) =min(2.5;2.8- ——— - 1.7) = 2.500
d, 11.00mm

Bearing resistance of a bolt

kyayf,dt,  2.500-0.742-490.00MPa-10.00mm-8.00mm

bRd ~
Y o 1.250

F = 58.21kN

Resistance of the bolt row 1

4 = m1-min(F

RA (1) = 2*min (58.21kN; 30.16kN) = 60.32 kN

vrd Fyrd)

BOLTS ROW 2
Bolt bearing on the plate

Coefficient determined by bolt spacing

, fun € , 800.00MPa  24.50mm
b= min(1.0; —; ——) = min(1.0; ;
fup 3-d0 490.00MPa 3-11.00mm

o ) =0.742
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Coefficient determined by bolt spacing

. €; . 26.50mm
k1 =min(2.5;2.8-— - 1.7) = min(2.5; 2.8- —— - 1.7) = 2.500
d0 11.00mm

Bearing resistance of a bolt

_kyayf,dt,  2.500-0.742-490.00MPa-10.00mm-8.00mm

bRd
Vo 1.250

F = 58.21kN

Resistance of the bolt row 2

VRd(Z) = m2~min(Fb,Rd; FV,Rd) = 2*min (58.21kN; 30.16kN) = 60.32 kN
Vj,Rd =Veay * Ve = 60.32kN + 60.32kN = 120.64kN
4

Butt welds connecting beam and front plate

Forces in welds
Axial force
N,=N

-cos(a,) +V -sin (a,) = (- 49.22kN) -cos (0.00Deg) + (0.00kN) -sin (0.00Deg) = — 49.22kN

b2,Ed b2,Ed
Shear force

V.= -N -sin(az) +V

0 b2Ed -cos (a,) = — ((—49.22kN)) -sin (0.00Deg) + (0.00kN) -cos (0.00Deg) = 0.00kN

b2,Ed
Real bending moment

My =M,, = 0.00kNm

Geometric properties of welds
Beam
Area of horizontal welds on upper flange

2
Aqu = [2- (bfb - rb) - twb] ac= [2- (100.00mm - 12.00mm) - 5.00mm] -4.00mm = 6.84cm
Area of horizontal welds on lower flange

2
AWﬂ = [2- (bfb - rb) - twb] "ap= [2- (100.00mm - 12.00mm) - 5.00mm] -4.00mm = 8.97cm
Area of vertical welds
A s hy=2 (ty+ry) ., 96.00mm - 2: (8.00mm + 12.00mm)

= . q = .
w cos (o) w cos (0.00Deg)

-4.00mm = 4.48cm*

Area of all welds
A=A+ A+ A, =684cm? +897cm® +4.48cm? = 2029cm*

Offset of welds centroid with respect to beam centroid
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ey, = — 18.28mm
w
Moment of inertia welds
I =237.83cm*
w
The point where the stresses are checked z,=66.28mm

Elastic modulus of welds

W, = 35.88cm’

Stress from axial force

- 49.22kN
»  20.29cm?

= - 24.26MPa

> |2

Stress due to bending

M-z, 0.00kNm-66.28mm
g = =

. —— = 0.00MPq
I, 237.83cm

Maximum normal stress
g=0,+0, = -2426MPa + (0.00MPa) = - 24.26MPa

Normal perpendicular stress
=0 = - 2426MPa

ag

L

Welds resistance coefficient
BW =0.900

The point where the stresses are checked z,=46.28mm
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Elastic modulus of welds

W, =51.39cm’

Stress from axial force

Ny - 4922kN
NUA, 2029cm?

Stress due to bending

Moz, 0.00kNm-46.28mm
g, = =
Moo 237.83cm*

= 0.00MPa

Maximum normal stress

g=0,+0,= - 24.26MPa + (0.00MPa) = - 24.26MPa

Normal perpendicular stress
=0g= -2426MPa

g,

Parallel tangent stress

Welds resistance coefficient
BW =0.900

The point where the stresses are checked z;= -9.72mm
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Elastic modulus of welds

W, = 244.66cm’

Stress from axial force

Ny - 4922kN
NUA, 2029cm?

Stress due to bending

Mz, 0.00kNm- (- 9.72mm)
ag., = =
Moo, 237.83cm*

= 0.00MPa

Maximum normal stress

g=0,+0,= - 24.26MPa + 0.00MPa = - 24.26MPa

Normal perpendicular stress
=0g= -2426MPa

g,

Parallel tangent stress

Welds resistance coefficient
BW =0.900

The point where the stresses are checked z,= -29.72mm
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Elastic modulus of welds

W, = 80.02cm’

Stress from axial force

Ny - 4922kN
NUA, 2029cm?

Stress due to bending

Myz; 0.00kNm- (- 29.72mm)
g, = =

" " = 0.00MPa
l, 237.83cm

Maximum normal stress

g=0,+0,= - 24.26MPa + 0.00MPa = - 24.26MPa

Normal perpendicular stress
=0g= -2426MPa

ag

1

Welds resistance coefficient
BW =0.900

The rotational stiffness of a joint

The bolt elongation length
L,= 2-tp +05-(m+k) +2:t, =2-800mm+0.5-(9.50mm + 6.40mm) + 2-2.00mm = 27.95mm

Bolts row 1

End plate in bending

3
09 Lyt, 0.9:103.51mm- (8.00mm) ®

51
m;, (1647mm) >

k =10.67mm
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1 1
k ... = = =2.53mm
efft 1 1 1 1
k5 k10 10.67mm  3.32mm
Bolts row 2

End plate in bending
3
09lyt,  09-99.02mm- (8.00mm)

k., = = 10.20mm
com (16.47mm)
1 1
Koo = = =2.51Tmm

1 1 1 1
k5 k10 10.20mm  3.32mm

Lever arm of internal forces

2 2
keff,1 'h1 + keff,z'hz B 2.53mm- (67.50mm) >+ 251mm- (20.50mm) 2

zZ = =56.64mm
9 k_-h +k_.. -h 2.53mm-67.50mm + 2.51mm-20.50mm
eff1 "1 eff2 "'2
Equivalent stiffness coefficient
keff,1 'h1 + keff,z'hz 2.53mm-67.50mm + 2.51mm-20.50mm
= = =3.92mm

k
& z, 56.64mm

The initial rotational stiffness of a joint

2
E-z,,  210000.00MPa- (56.64mm) > kNm
= = = 2643.84
pe 1 1 rad
3.92mm

eq

The rotational stiffness of a pinned joint

05-E,  0.5.210000.00MPa-349.24cm* kNm
s = - = 3666.98——

spin L, 100.00mm rad

The rotational stiffness of a rigid joint

kyE-l,,  8000-210000.00MPa-349.24cm* kNm
= = 58671.72——

S . =
J19 L, 100.00mm rad

Stiffness ratio

u = 1.000
The rotational stiffness of a joint
kNm
2643.84—
Jiini rad N
S.=——=—"""=264384

2026-05-13
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Classification of joint
Nominallypinned

Right side
Bolts connecting front plates

Tensile resistance of a bolt

_kyfuy A 0.900-800.00MPa-0.58cm”®

tRd
Y M2 1.250

F = 33.41kN

Shear section area of bolt

A=0.25-m-d* = 0251 (10.00mm) * = 0.79cm?
Shear resistance of bolt in one surface

o= a, mf, A _ 0.600-1-800.00MPa-0.79cm”

VR Yo 1.250

= 30.16kN

Punching shear resistance of a bolt
_06md, tf, 0.6 16.88mm-8.00mm-490.00MPa
B B 1.250

B = 99.81kN

yMZ

Beam flange and web in compression

Plastic section modulus
W, = 83.02cm’
The design resistance for bending of cross-section

~ Wufy  83.02cm®-355.00MPa

A 1.000

M = 29.47kNm

Distance between beam flanges
h £= 88.00mm

Design resistance of flange beam subject compression

M ks 29.47kNm
- = 334.90kN

cfoRd ~ h, ~ 88.00mm

F

Tension zone

BOLTS ROW 1
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End plate in bending
Geometrical parameters

Bolt distance from outer edge
e_=26.50mm
ep

Bolt distance from beam web
m,, = 05 - (w- twb) -08- 2~aW =05 (47.00mm - 5.00mm) - 0.8:4/2:-4.00mm = 16.47Tmm

Distance e{min}
e . =2650mm
min

Calculation parameter n
n=min(e _.; 1.25-mep) = min(26.50mm; 1.25-16.47mm) = 20.59mm

min’
Calculation parameter

Moy =Pyt € =€, ~ty = 0.8-a,y/2 = 47.00mm + 24.50mm - 0.00mm - 8.00mm - 0.8-4.00mm-\/5 =11.97mm

pl
Mep 16.47mm
}\1 = = =0.383
m, +e 16.47mm + 26.50mm
p o ep
m 11.97mm
A= —2 - 0279

2 m +e 16.47mm + 26.50mm
ep ep

a=7315
Effective length for one bolt in circular patterns

{ =2-1t'm_=2-1m-1647mm = 103.51Tmm
eff.cp ep

Effective length for one bolt in non-circular patterns

{ =a-m_=7.315-16.47mm = 120.51mm
eff.nc ep

Effective length for one bolt for 1 mode

[ .. =min(l [ . )=min(103.51Tmm; 120.51Tmm) = 103.51mm

eff,1 efﬁcp; eff,nc
Effective length for one bolt for 2 mode
lem2 = lefﬁnc = 120.51Tmm

Model 1: Complete yielding of the end plate

2
025 logrtp Ty 0.25-103.51mm- (8.00mm) *-355.00MPa _ 0.59kNm
1.000 '

Method 1
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4-M 4-0.59kNm
pLIRd _ = 142.75kN

m 16.47mm
ep

Frira =

Method 2 (alternative method)
Parameter for bearing zone
e,=025d, =025-20.00mm = 5.00mm

8-n-2e) M, e (8-20.59mm - 2-5.00mm) -0.59kNm
Fripp = = = 184.48kN
o 2~mep~n -e.r (mep +n) 2:16.47mm-20.59mm - 5.00mm- (16.47mm + 20.59mm)
Fripg= MINF 1 a Fro ) = MIN(142.75kN; 184.48kN) = 142.75kN

Model 2: Bolt failure with yielding of the end plate

0.25- . t2-f, 0.25-120.51mm- (8.00mm) > -355.00MPa
e b s _ = ' (1 '000 ) : — 0.68kNm

2-M

Y F
prasa* 1 2 F i _ 2:0.68kNm + 20.59mm-2-33.41kN

mep +n 16.47mm + 20.59mm

F = 74.05kN

T2Rd

Model 3: Bolt failure

Frong= 2 Fipg = 2-3341kN = 66.82kN

Component resistance

F = min(F F

ceRd (D min(142.75kN; 74.05kN; 66.82kN) = 66.82kN

rird [ 1ord Frapd =

Beam web in tension

Effective width of beam web in tension

beff,t,wb = leff'I ™1 =103.51Tmm

Component resistance

b ‘tfp  103.51mm-5.00mm-355.00MPa
F - htwb wh b = 183.73kN
t,wb,Rd (1) —]OOO

Resistance of the bolt row 1

Ft,Rd(1)M = Ll

Ftleledm = | 66.82kN
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Ft,wb,Rd(1) = | 183.73kN

Fnram = | 33490kN

= 66.82kN
BOLTS ROW 2

End plate in bending
Geometrical parameters

Bolt distance from outer edge
e_=26.50mm
ep

Bolt distance from beam web

AXISVM X7 R3s - Registered to SCW constructions
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m,, = 05 - (w- twb) -08- 2~aW =0.5-(47.00mm - 5.00mm) - 0.8:4/2:-4.00mm = 16.47Tmm

Distance e{min}
e . =2650mm
min

Calculation parameter n
n=min(e_.; 1.25-mep) = min(26.50mm; 1.25-16.47mm) = 20.59mm

min'

Effective length for one bolt in circular patterns

[ =2-mt-m_ =2-1m-1647mm = 103.51Tmm
eff.cp ep

Effective length for one bolt in non-circular patterns

[ =4-m_+125-e=4-16.47mm + 1.25-26.50mm = 99.02mm
eff.nc ep

Effective length for one bolt for 1 mode

{ | = min(l = min(103.51mm; 99.02mm) = 99.02mm

eff,
Effective length for one bolt for 2 mode

leff’2 = lefﬁnc =99.02mm

efﬁcp; lefﬁnc)

Model 1: Complete yielding of the end plate

2
0.25L g1 t, -, 0.25-99.02mm- (8.00mm) *-355.00MPa

M = = 0.56kNm
pL1.Rd Yo 1.000
Method 1
4M, 1 rd  4-0.56kNm
Fropn = - = 136.56kN

m 16.47mm
ep

1 Magnétiskas rezonanses iekartas uzstadiSana Slimnicas iela 25, Lie
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Method 2 (alternative method)
Parameter for bearing zone
e,=025d, =025-20.00mm = 5.00mm

8-n-2e) M, e (8-20.59mm - 2-5.00mm) -0.56kNm
FT1 Rz = = = 176.48kN
o 2~mep~n -e.r (mep +n) 2:16.47mm-20.59mm - 5.00mm- (16.47mm + 20.59mm)
Fm’Rd = min(Fm’Rm; FT,1,Rd2) = min(136.56kN; 176.48kN) = 136.56kN

Model 2: Bolt failure with yielding of the end plate

0.25-l . t2-f  0.25-99.02mm- (8.00mm) 2-355.00MPa
e b yp _ L2777 (1'000 ) ' — 0.56kNm

M pl2,Rd ~

Ymo

2:M Y F
prasa* 1 2 F i _ 2:0.56kNm + 20.59mm-2-33.41kN

mep +n 16.47mm + 20.59mm

F = 67.47kN

T2Rd

Model 3: Bolt failure

Frong= 2 Fipg = 2-3341kN = 66.82kN

Component resistance

F = min(F F

cepRd (D min(136.56kN; 67.47kN; 66.82kN) = 66.82kN

rird [ 1ors Frapd =

Beam web in tension

Effective width of beam web in tension

beff,t,wb = lefﬂ @ =99.02mm

Component resistance

boiws tus Ty 99.02mm-5.00mm-355.00MPa
Fruwbrd@ = = = 175.77kN
Yo 1.000

End plate in bending
Row 1+2 considered as group
Circular patterns

Bolts row 1

[ =m-m__+p="m-1647mm + 47.00mm = 98.76mm
eff.cp (1.9) ep

Bolts row 2

l =m-m__+p="m-1647mm + 47.00mm = 98.76mm
eff.cp (2.9) ep
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Zzefm 2 = lerortig) * letor g = 98.76mm + 98.76mm = 197.51mm

Non-circular patterns

Bolts row 1

leff,nc(1,g) =05p+ O('mep - (Z.mep +0.625-e) =

=0.5-47.00mm + 7.315-16.47mm - (2-16.47mm + 0.625-26.50mm) = 94.49mm
Bolts row 2

leffnc(2 =2-m,_ +0.625-e+0.5-p=2-1647mm + 0.625-26.50mm + 0.5-47.00mm = 73.01mm
\nc (2,9) ep

Zleﬁ(’nc(1 i) leff,nc(1,g) + lefﬁnc(z,g) =94.49mm + 73.01mm = 167.51mm

Model 1: Complete yielding of the end plate

Effective length for one bolt for 1 mode

Zlem” vy = min(Zleﬁcp(1 Y Zleﬁnm +2)) = min(197.51Tmm; 167.51mm) = 167.51mm

2
0252 lagr142°%p T _0.25-167.51mm- (8.00mm) *-355.00MPa

M = = 1.12kNm
plL1Rd Y vo 1.000
Method 1
4-M 4-1.12kNm
Fro = —— = = 272.39kN
o m,, 16.47mm
4-M 4-1.12kNm
Fro = —— = = 272.39kN
o m,, 16.47mm
Method 2 (alternative method)
B-n-2e) M, e (8-20.59mm - 2-5.00mm) - 1.12kNm
Frinm = = = 352.01kN
o 2~mep~n -e.r (mep +n) 2:16.47mm-20.59mm - 5.00mm- (16.47mm + 20.59mm)
8-n-2e) M, e (8-20.59mm - 2-5.00mm) - 1.12kNm
Frinm = = = 352.01kN
o 2~mep~n -e.r (mep +n) 2:16.47mm-20.59mm - 5.00mm- (16.47mm + 20.59mm)
Fm’Rd = min(Fm’Rm; FT,1,Rd2) = min(272.39kN; 352.01kN) = 272.39kN
Model 2: Bolt failure with yielding of the end plate
Effective length for one bolt for 2 mode
Zleff,ZH +2) = Zlefﬁncﬂ +2) = 167.5Tmm
2
0253 Lot 2yt Fyp 0.25-167.51mm- (8.00mm) *-355.00MPa
M ora = = = 1.12kNm

Yoo 1.000
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2:M X:
prass* 2 Bos _ 2:1.12kNm + 20.59mm-4-33.41kN

T2Rd m,,+n 16.47mm + 20.59mm

F = 134.77kN

Model 3: Bolt failure

Fripe= ZF;R,, =4-33.41kN = 133.63kN

Resistance of group

F = min(F

tep(1+2) F

ra e Frangd = MiN@R72.39kN; 134.77kN; 133.63kN) = 133.63kN

T1Rd"
Beam web in tension

Effective width of beam web in tension

b =197.51Tmm

efftwb Zlefﬂ (1+2)

Component resistance

bogiws tus s 197.51mm-5.00mm-355.00MPa
Foubrais2) = e =P = 350.58kN
Yo 1.000

Resistance of the bolt row 2

Fira@m = min
F tepRd(2) 66.82kN
Fouwbra@ = 175.77kN
Foopration ~ Foray = | 133.63kN - 66.82kN = | 66.82kN
Fouondt o — Fingny = | 350.58KN - 66.82kN = | 283.77kN
Fenpa ™ Feracty = 334.90kN - 66.82kN = | 268.08kN
= 66.82kN

Bending resistance

Real bending moment

My=M,, ;= 0.00kNm

The design moment resistance of the joint, assuming no axial force
-h, = 66.82kN-67.50mm + 66.82kN-20.50mm = 5.88kNm

M pa=Firaaym i+ F

tRd(2)M

Shear resistance
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Shear force

Vo= -N -s[n(a1) +V

b1 £d -cos(a;) = — ((—49.22kN)) -sin (0.00Deg) + 0.00kN-cos (0.00Deg) = 0.00kN

b1,Ed
BOLTS ROW 1
Bolt bearing on the plate

Coefficient determined by bolt spacing

, fun € , 800.00MPa  24.50mm
=min(1.0; —; —) = min(1.0; ;
490.00MPa 3-11.00mm

o ) =0.742

b
up “o

Coefficient determined by bolt spacing

€ 26.50mm

k1 =min(2.5;2.8 - — - 1.7) = min(2.5; 2.8- —— - 1.7) = 2.500
d, 11.00mm

Bearing resistance of a bolt

kyayf,dt, 2.500-0.742-490.00MPa-10.00mm-8.00mm

F, ., = = 58.21kN
b,Rd
Y 1.250

Resistance of the bolt row 1
VRd(1) = m1~min(Fb’Rd; FV’Rd) = 2*min (58.21kN; 30.16kN) = 60.32 kN
BOLTS ROW 2
Bolt bearing on the plate
Coefficient determined by bolt spacing

ot ey , 800.00MPa  24.50mm
a, = min(1.0; —; ——) = min(1.0; ; )=0.742

fup -d, 490.00MPa 3-11.00mm

Coefficient determined by bolt spacing

, € . 26.50mm
k1 =min(2.5;2.8-— - 1.7) = min(2.5; 2.8- —— - 1.7) = 2.500

d, 11.00mm

Bearing resistance of a bolt

k-, f-dt, 2500-0.742-490.00MPa-10.00mm-8.00mm
Fora = = 550 = 58 21kN

Ym2

Resistance of the bolt row 2

4 =m._-min(F F,rg =2*min (58.21kN; 30.16kN) = 60.32 kN

RA(2) 2 bR
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Vj,Rd =Veay * Ve = 60.32kN + 60.32kN = 120.64kN
L4

Butt welds connecting beam and front plate

Forces in welds
Axial force
N,=N

-cos(a,) +V -sin (a)) = (- 49.22kN) -cos (0.00Deg) + 0.00kN-sin (0.00Deg) = — 49.22kN

b1,Ed b1,Ed
Shear force

V.= -N -sin(cx1)+V

0 b1 Ed -cos (a;) = — ((—49.22kN)) -sin (0.00Deg) + 0.00kN-cos (0.00Deg) = 0.00kN

b1,Ed
Real bending moment

My =M,, = 0.00kNm

Geometric properties of welds

Beam
Area of horizontal welds on upper flange

2
Aqu = [2- (bfb - rb) - twb] "ac= [2- (100.00mm - 12.00mm) - 5.00mm] -4.00mm = 6.84cm
Area of horizontal welds on lower flange

2
AWﬂ = [2- (bfb - rb) - twb] "ap= [2- (100.00mm - 12.00mm) - 5.00mm] -4.00mm = 8.97cm
Area of vertical welds
4 s h,-2:(tg, +r1) ., 96.00mm = 2: (8.00mm + 12.00mm)

= . q = .
w cos (o) w cos (0.00Deg)

-4.00mm = 4.48cm*

Area of all welds
A=A+ A+ A, =684cm? +897cm® +448cm? = 2029cm*

Offset of welds centroid with respect to beam centroid

€= 18.28mm
w

Moment of inertia welds
|, =237.83cm*

The point where the stresses are checked z,=66.28mm
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Elastic modulus of welds

W, = 35.88cm’

Stress from axial force

Ny - 4922kN
NUA, 2029cm?

Stress due to bending

Mz, 0.00kNm-66.28mm
g, = =
Moo 237.83cm*

= 0.00MPa

Maximum normal stress

g=0,+0,= - 24.26MPa + (0.00MPa) = - 24.26MPa

Normal perpendicular stress
=0g= -2426MPa

g,

Welds resistance coefficient
BW =0.900

The point where the stresses are checked z,=46.28mm
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Elastic modulus of welds

W, =51.39cm’

Stress from axial force

Ny - 4922kN
NUA, 2029cm?

Stress due to bending

Moz, 0.00kNm-46.28mm
g, = =
Moo 237.83cm*

= 0.00MPa

Maximum normal stress

g=0,+0,= - 24.26MPa + (0.00MPa) = - 24.26MPa

Normal perpendicular stress
=0g= -2426MPa

g,

Parallel tangent stress

Welds resistance coefficient
BW =0.900

The point where the stresses are checked z;= -9.72mm
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Elastic modulus of welds

W, = 244.66cm’

Stress from axial force

Ny - 4922kN
NUA, 2029cm?

Stress due to bending

Mz, 0.00kNm- (- 9.72mm)
ag., = =
Moo, 237.83cm*

= 0.00MPa

Maximum normal stress

g=0,+0,= - 24.26MPa + 0.00MPa = - 24.26MPa

Normal perpendicular stress
=0g= -2426MPa

g,

Parallel tangent stress

Welds resistance coefficient
BW =0.900

The point where the stresses are checked z,= -29.72mm
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Elastic modulus of welds

W, = 80.02cm’

Stress from axial force

Ny - 4922kN
NUA, 2029cm?

Stress due to bending

Myz; 0.00kNm- (- 29.72mm)
g, = =

" " = 0.00MPa
l, 237.83cm

Maximum normal stress

g=0,+0,= - 24.26MPa + 0.00MPa = - 24.26MPa

Normal perpendicular stress
=0g= -2426MPa

ag

1

Welds resistance coefficient
BW =0.900

The rotational stiffness of a joint

The bolt elongation length

AXISVM X7 R3s - Registered to SCW constructions
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L, = 2-tp +0.5-(m+k) +2-t =2-800mm +0.5-(9.50mm + 6.40mm) +2-2.00mm = 27.95mm

Bolts row 1

End plate in bending

3
09 Lyt, 0.9:103.51mm- (8.00mm) ®

51
m;, (1647mm) >

k =10.67mm

Magnétiskas rezonanses iekartas uzstadiSana Slimnicas iela 25, Lie
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1 1
k ... = = =2.53mm
efft 1 1 1 1
k5 k10 10.67mm  3.32mm
Bolts row 2

End plate in bending
3
09lyt,  09-99.02mm- (8.00mm)

k., = = 10.20mm
com (16.47mm)
1 1
Koo = = =2.51Tmm

1 1 1 1
k5 k10 10.20mm  3.32mm

Lever arm of internal forces

2 2
keff,1 'h1 + keff,z'hz B 2.53mm- (67.50mm) >+ 251mm- (20.50mm) 2

zZ = =56.64mm
9 k_-h +k_.. -h 2.53mm-67.50mm + 2.51mm-20.50mm
eff1 "1 eff2 "'2
Equivalent stiffness coefficient
keff,1 'h1 + keff,z'hz 2.53mm-67.50mm + 2.51mm-20.50mm
= = =3.92mm

k
& z, 56.64mm

The initial rotational stiffness of a joint

2
E-z,,  210000.00MPa- (56.64mm) > kNm
= = = 2643.84
pe 1 1 rad
3.92mm

eq

The rotational stiffness of a pinned joint

05-E,  0.5.210000.00MPa-349.24cm* kNm
s - - = 145.52——

spin L, 2520.00mm rad

The rotational stiffness of a rigid joint

kyE-l,,  8000-210000.00MPa-349.24cm* kNm
= = 2328.24——

S . =
J19 L, 2520.00mm rad

Stiffness ratio

u = 1.000
The rotational stiffness of a joint
kNm
2643.84—
Jiini rad N
S.=——=—"""=264384

2026-05-13
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Classification of joint
Rigid
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ﬂ:@ Beam-plate-column EN 1991-1-8:2006 | Ratio : 0.857

Structure node: 16

Structure members: 8, 5

Connection category: A

8-HEA00

5-HEB 100

L 100 L
r'\l‘ 1 1
|20, 60  |20)
T T

I~ J?
o
o
Ar
= f]
ry]
-
J?
o
o
Jr Ar

M10-83

Data
Column HEA 100
hc bfc tfc twc Rc
tffh—ft. 96.00mm | 100.00mm | 8.00mm | 5.00mm | 12.00mm
R [t [k
E.. Ac '/y()c JzOc yOc zOc
21.24cm®  349.24cm® | 133.81cm® | 50.00mm | 48.00mm
Grade f f
Material 4 4
S 355 355.00MPa | 490.00MPa
Beam HEB 100
h, by, te o R,
by

ty—=—=+ | 100.00mm  100.00mm = 10.00mm = 6.00mm | 12.00mm
R [tw [k
E_. Ay Jyob J b Yob Zob

26.04cm®  449.56cm”  167.27cm* | 50.00mm | 50.00mm
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Grade f, f,

Material
S 355 355.00MPa | 490.00MPa

Plate

hF'“ﬁI‘x lp hp tp
S tp

. 100.00mm  10000mm  8.00mm

Grade f, f,

S 355 355.00MPa | 490.00MPa

Material

Bolts connecting front plate and column flange

Grade 8.8
Yield point f,,=  640.00MPa
Resistance on tension =  800.00MPa
Bolt diameter d= 10.00mm
Bolt opening diameter d,= ' 11.00mm
Area of bolt section = 0.79cm?
Effective section area of a bolt | A, = = 0.58cm?
Number of rows w = 2.00
Number of cols k= 2.00
Distance from horizontal edge €, = | 25.00mm
Distance from vertical edge e,= | 20.00mm
Vertical spacing p,= | 50.00mm
Horizontal spacing p,= | 60.00mm
Welds

Thickness of fillet welds connecting beam flanges and front plate  d,= | 4.00mm

Thickness of fillet welds connecting beam web and front plate a,= 400mm

Materials coeffs

Coefficient | Vo =  1.000
Coefficient ¥, = | 1.250

Forces

Design loads [1.35*0.85*Gk] {1.5*Qk}
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Axial force | Noz= = - 6.55kN H_E;i
Shear force Vi ;= = 75.85kN VEd

Results

Bolts connecting front plate and column flange

Tensile resistance of a bolt

_kyfuAs (0.900-800.00MPa-0.58cm?)

tRd
Y M2 1.250

F = 33.41kN

Shear section area of bolt
A=025-1-d? = 0.25-3.142- (10.00mm) % = 0.79cm*
Shear resistance of bolt in one surface

o, m-f,"A  0.600-1-800.00MPa-0.79cm’

Foeg= = 30.16kN
' Y 1.250
Bolt bearing on the column flange
23 TZ =
o 1o -3{ e, =20.00mm
oo (—k 1
(= B B =)
H,
€, = Min(e, ) = min (20.00mm) = 20.00 mm
1
Direction X
Coefficient determined by bolt spacing
. P ) 50.00mm
k, =min(14-— - 17;2.5) = min(1.4- —— - 1.7, 2.5) = 2.500
x d, 11.00mm
Coefficient determined by bolt spacing
 Comin P2 Fuo _2000mm  60.00mm 800.00MPa
a, = min( ; —— = 0.25; —; 1.0) = min( ; -0.25, —:1.0) = 0.606
3-d, 3-d, p 3:11.00mm  3-11.00mm 490.00MPa

Bearing resistance of a bolt

byl d Lt _ 2.500-0.606-490.00MPa- 10.00mm-8.00mm
) 1.250

F = 47.52kN

bRA1X ~
Y m2
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Direction Z

Coefficient determined by bolt spacing

, €2min P> . 20.00mm 60.00mm
k1z =min(2.8- -17,14-— -17,25) =min28 ——— - 1.7, 14.-—— - 1.7; 2.5) = 2.500
d, d, 11.00mm 11.00mm
Coefficient determined by bolt spacing
Py fup _50.00mm 800.00MPa
a,, =min(-— - 0.25; —;1.0) = min(———— - 0.25; —— ; 1.0) = 1.000
3-d, f, 3-11.00mm 490.00MPa
Bearing resistance of a bolt
k o f-d VYt
12 %z F Z ¢ 2.500-1.000-490.00MPga-10.00mm-8.00mm
Foraz = = = 78.40kN
Y 1.250
Bolt bearing on the plate
e, =2500mm
o 0-1311 !
Bl e, =25.00mm
e 12 2
g2 BN
e, =20.00mm
1
e in= min(e1 e, )= min (25.00mm; 25.00mm) = 25.00 mm
1 2
€, = Min(e, ) = min (20.00mm) = 20.00 mm
1
Direction X
Coefficient determined by bolt spacing
, €1 min P4 . 25.00mm 50.00mm
k, =min28 —— -17,14-— - 17,25 =min8- ——— - 1.7, 14— - 1.7, 2.5) = 2.500
x d, d, 11.00mm 11.00mm
Coefficient determined by bolt spacing
~ Comin P2 . _2000mm_ 60.00mm 800.00MPa_
a,, = min( PR 0.25; —; 1.0) = min( . S -0.25 ——; 1.0) = 0.606
3-d, 3-d, f, 3:11.00mm  3-11.00mm 490.00MPa
Bearing resistance of a bolt
i@ Ty @285 500.0.606-490.00MPa- 10.00mm-8.00mm
Foraox = = = 47.52kN

Yoo 1250
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Direction Z

Coefficient determined by bolt spacing

_ € 2min P, ) 20.00mm 60.00mm
k1 =min(2.8- -17,14-— -17,25) =min8—— - 1.7, 14— - 1.7, 2.5) = 2.500
z d, d, 11.00mm 11.00mm
Coefficient determined by bolt spacing
 Cimin Py fub 2500mm  50.00mm 800.00MPa
a,, = min( ; —— —0.25; —; 1.0) = min( ; -025, —;1.0)=0.758
3-d, 3-d, f, 3-11.00mm 3-11.00mm 490.00MPa

Bearing resistance of a bolt

k o f-d¥t.
O fd 2t _ 2.500-0.758:490.00MPa-10.00mm-8.00mm
- 1.250

F = 59.39kN

bRd2z
Ym2

Ultimate limit state

Forces in bolts

Axial force
Ny=Ng = - 655N

Shear force
Vo=V, =7585N

Direction Z

Component force in a bolt due to influence of the shear force

Vo 7585kN

Total force in a bolt on the direction Z
FZ’Ed = |FV’Ed| = 18.96kN

Effective design capacity of a bolt

Fon wrcrs Fopany) = MIN(78.40kN; 59.39kN) = 59.39kN

Resultant shear force in a bolt

d=mmw
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Feg= |F,eql = 18.96kN

Block tearing

Forces in element
Shear force
V, =V, =T585kN

Net area of the section in tension
A= (w, - dO) -t = (60.00mm - 11.00mm) -8.00mm = 3.92cm?

Net area of the section in shear
A= 2 e, + (n, - 1) Py (n, - 0.5) 'do] -t=2-[25.00mm + (2 - 1) -50.00mm - (2 - 0.5) -11.00mm] -8.00mm =

=9.36cm*
Block tearing resistance
foAw 1 f, AL 490.00MPa-3.92cm® 1 355.00MPa-9.36cm>
Vettipd = + = = +—=- = 345.51kN
Ve V3 Vo 1.250 V3 1.000

]

Net area of the section in tension
A =2(e,- O.5-d0) -t=2-(20.00mm - 11.00mm) -8.00mm = 2.32cm?

Net area of the section in shear
A =2-le,+((n -1)-p, - (n,-05) 'do] -t=2-[25.00mm + (2 - 1) -50.00mm - (2 - 0.5) -11.00mm] -8.00mm =

=9.36cm?
Block tearing resistance
foAx 1 [ A, 49000MPa-232cm®> 1 355.00MPa-9.36cm>
Vetrird = + = = + == = 282.79kN
Ve V3 Vo 1250 V3 1.000

!

Beam

Shear resistance

, 0.9-A,f, 09-480cm>-355.00MPa 68,54
pw,Rd ~ - - E
V3o \/3:1.000
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Fillet welds connecting beam and front plate

Forces in welds
Axial force
Ng=Ng= - 6.55kN
Shear force

Vo=V, = 75.85kN

Geometric properties of welds
Areaofhorizontalweldsonupperflange

AXISVM X7 R3s - Registered to SCW constructions

v Magnétiskas rezonanses iekartas uzstadiSana Slimnicas iela 25, Lie
S C ONSTRUCTIONS Analysis by SCW constructions

2026-05-13

2
Aqu = (lp — 2'rb) "ap= (100.00mm - 6.00mm - 2-12.00mm) -4.00mm = 2.80cm

Areaofhorizontalweldsonlowerflange

2
Awﬂ = (lp —t, - 2-rb) ac= (100.00mm - 6.00mm - 2-12.00mm) -4.00mm = 2.80cm

Area of vertical welds
A, =448cm’

wi

Area of all welds

A=A+ A+ A, =280cm? +280cm® +4.48cm® = 10.08cm*

Stress from axial force

Welds resistance coefficient
BW =0.900

Page 46
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ﬂ:@ Beam-plate-column EN 1991-1-8:2006 | Ratio : 0.855
Structure node: 1
Structure members: 6, 1
Connection category: A
1-HEB 100
G-HEB 100
L 100 L
1 1
|20, 60 20|
1 11
E J"-\._ _"'h,r
e
[ |
S e
:a—
(o]

M10-83

Data
Column HEB 100
hc bfc tfc twc Rc
bt 100.00mm | 100.00mm | 10.00mm | 6.00mm | 12.00mm

kit t
R Jltw b
E.. A c JyOc ijc yOc ZOc

26.04cm® | 449.56cm”  167.27cm* | 50.00mm | 50.00mm

Grade f, f,

Material
S 355 355.00MPa | 490.00MPa

Beam HEB 100

hb bfb tfb twb Rb

bt 100.00mm | 100.00mm | 10.00mm | 6.00mm | 12.00mm

Y b
R lltw |h
E_. Ay Jyob J b Yob Zob

26.04cm®  449.56cm”  167.27cm* | 50.00mm | 50.00mm
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Grade f, f,

Material
S 355 355.00MPa | 490.00MPa

Plate

hF'“ﬁI‘x lp hp tp
S tp

. 100.00mm  10000mm  8.00mm

Grade f, f,

S 355 355.00MPa | 490.00MPa

Material

Bolts connecting front plate and column flange

Grade 8.8
Yield point f,,=  640.00MPa
Resistance on tension =  800.00MPa
Bolt diameter d= 10.00mm
Bolt opening diameter d,= ' 11.00mm
Area of bolt section = 0.79cm?
Effective section area of a bolt | A, = = 0.58cm?
Number of rows w = 2.00
Number of cols k= 2.00
Distance from horizontal edge €, = | 26.50mm
Distance from vertical edge e,= | 20.00mm
Vertical spacing p,= | 47.00mm
Horizontal spacing p,= | 60.00mm
Welds

Thickness of fillet welds connecting beam flanges and front plate  d,= | 6.00mm

Thickness of fillet welds connecting beam web and front plate a,= 400mm

Materials coeffs

Coefficient | Vo =  1.000
Coefficient ¥, = | 1.250

Forces

Design loads [1.35*0.85*Gk] {1.5*Qk}
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Axial force | No;= - 6.55kN H_E;i
Shear force Vi ;= -7572kN VEd

Results

Bolts connecting front plate and column flange

Tensile resistance of a bolt

_kyfuAs (0.900-800.00MPa-0.58cm?)

tRd
Y M2 1.250

F = 33.41kN

Shear section area of bolt
A=025-1-d? = 0.25-3.142- (10.00mm) % = 0.79cm*
Shear resistance of bolt in one surface

o, m-f,"A  0.600-1-800.00MPa-0.79cm’

Foeg= = 30.16kN
' Y 1.250
Bolt bearing on the column flange
23 TZ =
o 1o -3{ e, =20.00mm
oo (—k 1
(= B B =)
H,
€ omin = min(e2 ) = min (20.00mm) = 20.00 mm
1
Direction X
Coefficient determined by bolt spacing
, P , 47.00mm
k, =min(14-— - 17;2.5) = min(1.4- —— - 1.7, 2.5) = 2.500
x d, 11.00mm
Coefficient determined by bolt spacing
 Comin P2 Fuo _2000mm  60.00mm 800.00MPa
a, = min( ; —— = 0.25; —; 1.0) = min( ; -0.25, —:1.0) = 0.606
3-d, 3-d, p 3-11.00mm 3-11.00mm 490.00MPa

Bearing resistance of a bolt

byl d Lt _ 2.500-0.606:490.00MPa- 10.00mm-10.00mm
) 1250

F = 59.39kN

bRA1X ~
Y m2
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Direction Z
Coefficient determined by bolt spacing
, € 2min P, . 20.00mm 60.00mm
k1 =min(2.8- -17,14-— -17,25) =min28 ——— - 1.7, 14.-—— - 1.7; 2.5) = 2.500
z d, d, 11.00mm 11.00mm
Coefficient determined by bolt spacing
Py fup _ 47.00mm 800.00MPa
a,, =min(-— - 0.25; —;1.0) = min(———— - 0.25; —— ; 1.0) = 1.000
i 3-d, f, 3-11.00mm 490.00MPa
Bearing resistance of a bolt
k o f-d VYt
12 %z Ty d Z ¢ 2.500-1.000-490.00MPa-10.00mm-10.00mm
Fopanz = = = 98.00kN
Y 1.250
Bolt bearing on the plate
e, =26.50mm
By |
0 D'-TEU e12 =26.50mm
=+
g2 BN
e, =20.00mm
1
e in= min(e1 e, )= min (26.50mm; 26.50mm) = 26.50 mm
1 2
€ omin = min(e2 ) = min (20.00mm) = 20.00 mm
1
Direction X
Coefficient determined by bolt spacing
, €1 min P4 . 26.50mm 47.00mm
k, =min28 —— -17,14-— - 17,25 =min8- ——— - 1.7, 14— - 1.7, 2.5) = 2.500
d, d, 11.00mm 11.00mm
Coefficient determined by bolt spacing
~ Comin P2 . _2000mm_ 60.00mm 800.00MPa_
a,, = min( PR 0.25; —; 1.0) = min( . S -0.25 ——; 1.0) = 0.606
3-d, 3-d, f, 3:11.00mm  3-11.00mm 490.00MPa
Bearing resistance of a bolt
Ko Ty @t 5 500.0,606-490.00MPa- 10.00mm-8.00mm
Foraox = = = 47.52kN

Yoo 1250

1 Magnétiskas rezonanses iekartas uzstadiSana Slimnicas iela 25, Lie
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Direction Z

Coefficient determined by bolt spacing

_ € 2min P, ) 20.00mm 60.00mm
k1 =min(2.8- -17,14-— -17,25) =min8—— - 1.7, 14— - 1.7, 2.5) = 2.500
z d, d, 11.00mm 11.00mm
Coefficient determined by bolt spacing
 Cimin Py fub _2650mm  47.00mm 800.00MPa
a,, = min( ; —— —0.25; —; 1.0) = min( ; - 025 —; 1.0) = 0.803
Z 3-d, 3-d, f, 3-11.00mm 3-11.00mm 490.00MPa

Bearing resistance of a bolt

k o f-d¥t.
O fd 2t _ 2.500-0.803-490.00MPa-10.00mm-8.00mm
- 1.250

£ = 62.96kN

bRd2z
Ym2

Ultimate limit state

Forces in bolts

Axial force
Ny=Ng = - 655N

Shear force
Vo=V = —7572kN

Direction Z

Component force in a bolt due to influence of the shear force

Vo -~ 7572kN

Total force in a bolt on the direction Z
FZ’Ed = |FV’Ed| = 18.93kN

Effective design capacity of a bolt

Fon wrcns Fopans) = MIN(98.00kN; 62.96kN) = 62.96kN

Resultant shear force in a bolt

d=mmw
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Feg= |F,eql = 18.93kN

Block tearing

Forces in element
Shear force
V, =V, = - 7572kN

Net area of the section in tension
A= (w, - dO) -t = (60.00mm - 11.00mm) -8.00mm = 3.92cm?

Net area of the section in shear
A= 2 e, + (n, - 1) Py (n, - 0.5) 'do] ‘t=2-[26.50mm + (2 - 1) -47.00mm - (2 - 0.5) -11.00mm] -8.00mm =

=9.12cm?
Block tearing resistance
foAw 1 f, AL 490.00MPa-3.92cm® 1 355.00MPa-9.12cm?
Vettipd = + = = + = = 340.59kN
Ve V3 Vo 1250 V3 1.000

I

Net area of the section in tension
A =2(e,- O.5-d0) -t=2-(20.00mm - 11.00mm) -8.00mm = 2.32cm?

Net area of the section in shear
A =2-le,+((n -1)-p, - (n,-05) 'do] ‘t=2-[26.50mm + (2 - 1) -47.00mm - (2 - 0.5) -11.00mm] -8.00mm =

=9.12cm?
Block tearing resistance
foAx 1 [ AL, 49000MPa-232cm®> 1 355.00MPa-9.12cm?
Vetrird = + = = + == = 277.87kN
Ve V3 Vo 1250 V3 1.000

!

Beam

Shear resistance

, o 09AT, 09-480em®-35500MPa
pw,Rd ~ - - E
V3o \/3:1.000
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Fillet welds connecting beam and front plate

Forces in welds

Axial force
Ng=Ng= - 6.55kN
Shear force

Vo=V = - 75.72kN

Geometric properties of welds
Areaofhorizontalweldsonupperflange
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2
Aqu = (lp — 2'rb) "ap= (100.00mm - 6.00mm - 2-12.00mm) -6.00mm = 4.20cm

Areaofhorizontalweldsonlowerflange

2
Awﬂ = (lp —t, - 2-rb) ac= (100.00mm - 6.00mm - 2-12.00mm) -6.00mm = 4.20cm

Area of vertical welds
A, =448cm’

wi

Area of all welds

A=A+ A+ A, =420cm? +420cm® + 4.48cm® = 12.88cm”

Stress from axial force

Welds resistance coefficient
BW =0.900

Page 7
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STEEL MEMBER DESIGN
Design member 6

Nodes: 1-16

Code: Eurocode [LV]

Material: S 355

Cross-section: HEB 100

Load case: Linear,(Auto) Critical
Coecfficient for seismic forces: 1.0

1. Axial force-Bending-Shear

EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9

Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=1.000-L=1.000-60=60 cm

Magnétiskas rezonanses iekartas uzstadisana Slimnicas iela 25, Li

2026-05-13 Page 48

Ngg= —65KN ¥, ;= 0063KN V_y, = ~76kN M, ., = —3534kNem= —35341 KNm M_,, =

Ed
= —0.038kNm M_,, = —9.3 kNem=—0.093 kNm

Nyyy = Max @N;”M My My ;”V) =max (0.7;95.5;0.2;41.4;0)=95.5% passed
pl ypl zpl z 5y

2. Axial Force-Bending-Flexural Buckling

EN 1993-1-1: 6.3.3, Annex B: Method 2

Critical combination: [1.35*0.85*Gk] {1.5%Qk}

Section class: 1 (Plastic design)

Critical section: x=1.000-L =1.000-60= 60 cm

C =max (0.2+ O.S-amy,0.4) = max (0.2+0.8-0.357,0.4) =0.486>0.4 Table B.3

my
C,.=max (0.2+0.8-a .0.4)=max (0.2+0.8-0.499,0.4) =0.599>0.4 Table B.3
f,,=min (4 *=0.2;0.8) = min (0.19-0.2;0.8) =0

f..=min (2:2_*—0.6; 1.4) = min (2:0.31 =0.6; 1.4) =0.02

IN g4l -6.5
ko=C |1af —E o486 1+0- LD g 46
o | ey N 1.00-924
Ay " plRd kel
7 !

kzy =0.6 -kyy =0.6-0.486=0.291 Table Annex B.1
kyz =0.6-k_=0.6-0.599=0.36

[N g4l -6.5
ko=C fiaf——E | _0599- (14002 L8] _ 0509 Table Annex B.1
=t | N 0.94-924
z " pl, =
7 !
_ 1
¥y = min | ——————31/=1.00 (6.49)
— *
¢y+v¢y /1)’
, 1
2, = min |[—————:1/=0.94 (6.49)
b.\0: 2%
[N gyl M, g4l \M_ ,l -6.5 —3534
”NMBuckl = - + yy' e + yz' . = |( )| +0.486- |( )_| +0.36-
A, Wt W, f, 1.00-26-36 104-36
1 1

Y Y il

[(=3.8)]

51-36

1

—3.8 kNecm=

=472% (6.61)
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IN g4l M, ] M, —6.5 —3534 -3.8
Mgt =~ e 2 (O] 91 LBV 509. 3B 5570, (6.62)
2 XZ’A'fy sz,y'fy Wpl,z'fy 0.94-26-36 104-36 :
1 1 1
7 7 7

N vsuers = 472 % passed

3. Axial force-Bending-Lateral torsional buckling
EN 1993-1-1: 6.3.3, Annex B: Method 2
Disabled

4. Cross-section resistance to shear (y):
EN 1993-1-1: 6.2.6, 6.2.7
Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)
Critical section: x=0.000-L=0.000-60=0 cm
AV,y:2-b-tf:2O cm?
Ay f, 2036

LrY - T2 —410KN (6.18)

Vp;,Rdy*\ﬁ.yMO*\ﬁ.l

MX,Ed = —9.3 kNcm

TTxyEd
f,
\/g'VMo

1V, eal  10.063
_ el _ | L 00 (6.17)  passed

e

oirrdy | |17 410=402 kN (6.26)

1.25-

ny
Ve 402

5. Shear web buckling resistance:

EN 1993-1-5: 5.1, 5.2, 5.3, 5.5, Annex A: A.3

Critical combination: [1.35*0.85*Gk] {1.5%Qk}
Section class: 1 (Plastic design)

Critical section: x=0.000-L=0.000-60=0 cm

amax = 06

n, =12 52(2)Note 2

e = 0.81

h :h—2-tf:10—2'1:8cm

h, 72¢

t_f " — b,Rd:Vpl,Rd)z:185kN (5.1 (2))

Vel (=76

= | ( )| —41.0% (5.10) passed

w Vb,Rd 185

6. Web shear-Bending-Axial force

EN 1993-1-1: 6.2.9; EN 1993-1-5: 7.1

Critical combination: [1.35%0.85*GKk] {1.5*Qk}

Section class: 1 (Plastic design)

Critical section: x=1.000-L=1.000-60=60 cm

MﬁRd:b-tf-fy- (h—tj) =10-1-36-(10—1) =3195 kNem =31.950 kNm
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2
M | M. V. — 4 1 —
Ml [ M | Ve | i) (3199 76

Ty mv™ 3r M v 3700 3700 118

2
1| =96.6% (7.1) passed
pLRdy pLRdy bw,Rd

7. SLS (Serviceability Limit State)

EN 1993-1-1: 7., EN 1990: 3.4, A1.4.

Critical combination: [Gk] {Qk}

Section class: 1 (Plastic design)

Critical section: x=0.600-L=0.600-60=36 cm

36 36
e=le.—e 1-Z-e T4ul=[(-023) - (-0.027)-[1- 2| = (=0.29)- = +0[ =0.044 cm
z z,0 iz L JZ L Z| 60 60
L 60
e, =T =——=02cm
ztmit - 300.0  300.0
e, 0.044
n, = =——=218%
‘ ez,Limit 0.2

1g ¢ = Max @j =max (21.8) =21.8%  passed

Partial results

8. Cross-section resistance to axial force:
EN 1993-1-1: 6.2.4

Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=10.000-L=0.000-60=0 cm

A1, 26-36
N p=—>="—"—=924kN (6.10)
pl,
Mo
|V g4l -6.5
Ny= £ _ ( )| =0.7% (6.9) passed
N, 924
pLRd

9. Cross-section resistance to bending (yy):
EN 1993-1-1: 6.2.5
Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)
Critical section: x=1.000-L =1.000-60 =60 cm

w . -f .
Mpz,Rd,y: ply/y _ 104-36

=3700 kNem=36.997 kNm (6.13)
7 Mo

Ml (=3534)

My,pl Mpl,Rd,y 3 700

n =955% (6.12) passed

10. Cross-section resistance to bending (zz):
EN 1993-1-1: 6.2.5

Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=1.000-L =1.000-60 =60 cm



AXISVM X7 R3s - Registered to SCW constructions

. - Magnétiskas rezonanses iekartas uzstadisana Slimnicas iela 25, Lie
> E ONSTRUCT IONSJ Analysis by SCW constructions
Model: Pastiprindjums.axs 2026-05-13 Page 51

Wty 51-36

M= — 1826 kNem = 18.255 kNm  (6.13)
Y mo
Mgl [(-3.9)]
==K 2L _02% (6.12 d
T, ™ M 1826 o (6.12)  passe

plLRdz

11. Cross-section resistance to shear (z):
EN 1993-1-1: 6.2.6, 6.2.7

Critical combination: [1.35%0.85*GKk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=0.000-L=0.000-60=0 cm
Ay =A=2:b 1+ (¢, +2r)1,=9 cm?

4,1, 936
=LY 72D 185 KN (6.18)

Vp[,Rd,Zi \/g'VMo N \/5_1

= —9.3 kNcm

185=183 kN (6.26)
1.25 - —=

\/E'VMO

Voed  1(~76)]
ny = =

z VpLT’Rd’Z 183

=41.4% (6.17) passed

12. Bending-shear interaction check

EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9

Critical combination for N-M-V strength interaction: [1.35%0.85*Gk] {1.5%Qk}
Section class: 1 (Plastic design)

Critical section: x=1.000-L =1.000-60= 60 cm

Vz’Ed = —T76kN< Vpl’Rd’z

Vi, ga = 0.063kN<V .. /2 = 205kN — The effect of shear force on moment resistance is negligible. 6.2.8 (2)
”, pl.Rdy

/2 = 93 kN — The effect of shear force on moment resistance is negligible. 6.2.8 (2)

13. Bending-axial force interaction check

EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9

Critical combination for N-M-V strength interaction: [1.35%0.85*Gk] {1.5*Qk}
Section class: 1 (Plastic design)

Critical section: x=1.000-L =1.000-60= 60 cm

INeyl 6.5
— _ Ed =——=0.01=0.71% <25%
Nz 924

pl.Rd

byt 7, 8-0.6-36

IN,,| = 65kKN<N, = =85 kN
"2 21
hyt,f, 80636
IN,,| = 65kN<N, = *= =170 kN
’ Mo
M M, o, =3700 kNem=36.997 kNm

Ny.Rd My vRd

M

Nerd =M. yrg= 1826 kKNem=18.255 kNm
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Mypa _ (~3534)

= =95.5%
Ty My g 3700 °
M, ~3.8
Mvna = 2 _ ) =0.2%
’ MN,z,Rd 1826
Uy = 2
By =max (5-n;1) = max (5-0.01;1) =1
1, MmN Y Bun ) 1
z —3534 —-3.8
B = | =222 4| =k [ )| L 138 g1 50, 6.41)
’ MNJ,Rd My ra 3700 1826

My = 008X (1015 Magna s My s > My) = Max (95.550.2591.5;0.7) =95.5 % passed

14. Buckling resistance:
EN 1993-1-1: 6.3.1
Critical combination for N-M-Buckling interaction: [1.35%0.85*Gk] {1.5*Qk}

Section class: 1 (Plastic design)
Critical section: x=1.000-L =1.000-60= 60 cm

Ci

L., :K},~L:1-60:60cm
L, =K L=160=60cm

Buckling curve about the y axis: b Table 6.2
—a, = 0.34 Table6.1

Buckling curve about the z axis: ¢ Table 6.2
—a_ =049 Table 6.1

Af 26-
) *= 2= 636 _ 419 (6.50)
! N, | 2.5882-10*

A-f, 26-36
AZ*:‘/N—y:‘/ﬁ:o.m (6.50)

e, (F02)+A% 14034-(0.19-0.2) +0.19°
#y= 2 - 2

=0.516

e G0 A% 14049:0.31-02) +0.31°
2 2

4. =0.5749

1 1

){y:min—;lzmin ;
b, +\/9; 2% 0.516+1/0.516> —0.197

1] =1.00 (6.49)

1 1
X, = min|—————=1| =min
g.+\[92 =A% 0.5749+/0.5749% —0.312

x=min (x, ;x,) = min (1.00;0.94) =0.94 <1.0

: 1] —0.94 (6.49)

XA, 0.94-26-36

bR =873 kN (6.47)

Yan
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INg,l -6.5
Ny == 18D o804 (646)  passed
b Nb,Rd 873

15. Lateral-torsional buckling resistance:
EN 1993-1-1: 6.3.2
Disabled



