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1. KONSTRUKCIJU SKAICIAVIMAS

Laikanéiy konstrukcijy skaiéiavimai atlikti baigtiniy elementy skai¢iavimo programa Autodesk

Robot Structural Analysis Professional 2023.

1.1. Surenkamy perdangos ploksciy projektavimas
Projektuojamos standartinés jtempto gelzbetonio kiaurymétos perdangos plokstés.
Perdangy armavimg pagal Projekto bréziniuose pateiktas atrémimo ir apkrovy schemas

konstruoja gamintojas.

Perdangos tarp asiy C-D ir 1-2:

0/0/0/0/0®)

Skai¢iuojamoji schema:

200

Qg =211 kPa
Q,sn=156 kPa
G,=1.21kPa
\ " \ T e . o b al L o ™ o \ “ud ' \//
g N ol i i N ol L
\, 6000 ‘

A

Perdangos ploksciy aukstis nustatomas pagal gamintojy apkrovy lenteles.

Pagal pateikta apkrovimo schemg perdangos armavimo skaic¢iavimus atlieka gamintojas.

Perdangos tarp aSiy A-B ir 2-3:

Lapas [Lapy Laida
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265

0/0/0/0/®)

Skaic¢iuojamoji schema:

Q,.sn =502 kPa
Gy=1,21 kPa

L . b S \l/\l/ L e \l/
E Ll FEERNF] ol o FEERN V] i

! 9700 ‘

Perdangos ploksciy aukstis nustatomas pagal gamintojy apkrovy lenteles.

Pagal pateiktg apkrovimo schemg perdangos armavimo skaic¢iavimus atlieka gamintojas.

Perdangos tarp asiy A-B ir 1-2:

0/0/0/0/0/®)

Skaic¢iuojamoji schema:

200

Qgsn =5 02 kPa
Gy =121K3a

TITI LTI I
vaw A

L 6000

Perdangos ploksciy aukstis nustatomas pagal gamintojy apkrovy lenteles.
Pagal pateiktg apkrovimo schemg perdangos armavimo skaic¢iavimus atlieka gamintojas.

Perdangos tarp asiy C-D ir 2-3:

Lapas [Lapy Laida
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265

0/0/0/0/®)

Skaic¢iuojamoji schema:

Qy.sn=1.56 kPa

Gy=1.21 kPa
,~u=LelWa
\\V\._L'\l_/\/// \\V\lf\]_/
‘ 11600 ‘

Perdangos ploksciy aukstis nustatomas pagal gamintojy apkrovy lenteles.

Pagal pateiktg apkrovimo schemg perdangos armavimo skaic¢iavimus atlieka gamintojas.

1.2.Monolitinés saramos projektavimas ant C aSies
Projektuojama monolitiné sgrama ant C aSies.
Betonas: C25/30;
Aplinkos klasé XC1,
Sarama remiasi ant mirinés sienos lanksciai.
Apsauginis betono sluoksnis: ne maziau kaip armatiiros skersmuo ir ne maziau nei 30 mm iKi

pagrindinés armatiiros krasto. Sagramos ugniaatsparumas R60.

Skaiciuojamoji schema su veikian¢iomis apkrovomis:
Nuolatinés apkrovos:

FZ=-9.90 FZ=-9.90 ' FZ=-9.90
|

| pZ=-20.00 |
|

Lapas [Lapy Laida

IN2329-01-TP-SK-S 6 116 0




Konstrukeijy. Sprendiniy detalieji skaiiavimai dalis Nauja statyba. Ypatingasis

| Kultiiros paskirties pastato, Gedimino g. 69, KaiSiadorys, statybos projektas
Architecture Construction Engineering Statinys

Sniego apkrovos:

FZ=-8.60 FZ=-8.60  FZ=-8.60

5.900

Reikalingas armavimas:

-
T
3016 %
I=6.07
46018 3 o
I=1.35 O
31025
I=6.82 e ol ®
G-
ok 25 ok
R T
1 Level:
e Name :
o Reference level -
e Maximum cracking : 0.30 (mm)
e Exposure : XC1
e Concrete creep coefficient : (@, = No results
¢ Cement class 'N
e Concrete age (loading moment) : 28 (days)
e Concrete age : 50 (years)
e Concrete age after erecting a structure : 365 (years)
e Structure class 1S4
e Fire resistance class ' no requirements
e FFB Recommendations 7.4.3(7) : No results
2 Beam: Beaml Number of

identical elements: 1

Lapas [Lapy Laida
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2.1

occ = 0.9 1992-1-1 3.1.6 (1)P
2.2 Geometry:
2.2.1 Span Position L.supp.
(m)
P1 Span 0.250 5.650
Span length: Ly = 5.900 (m)
Section from 0.000 to 5.650 (m)
25.0 x 60.0 (cm)
without left slab
without right slab
2.3 Calculation options:
¢ Regulation of combinations
e Calculations according to
e Seismic dispositions
e Precast beam : no
e Cover : bottom
: side
: top

2.4

Material properties:
Concrete

Density

Aggregate size

Longitudinal reinforcement:
diagram

Transversal reinforcement:
diagram

Additional reinforcement:
diagram

Modified partial coefficients:

Cover deviations
Coefficient 32 =0.50
Method of shear calculations

Calculation results:

2.4.1 Internal forces in ULS

Span Mt max. Mt min. MI Mr
(KN*m) (KN*m) (KN*m)

(KN*m)

C20/25 fek=20.00 (MPa)
Rectangular stress distribution [3.1.7(3)]
2501.36 (kG/m3)

20.0 (mm)

B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain

Ductility class : B
B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain

Ductility class : B
B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain

L R.supp.
(m) (m)
0.250

: EN 1990:2002
: EN 1992-1-1:2004/A1:2014
: No requirements

c=4.0(cm)
c1l=4.0 (cm)
c2=4.0 (cm)

: Cdev =1.0(cm), Cdur=0.0(cm)
: long-term or cyclic load
: strut inclination

Ql Qr
(kN) (kN)

IN2329-01-TP-SK-S

Lapas [Lapy Laida
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P1 187.57 -0.00 41.72 41.11 131.91 -117.14
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2250 | | | | | |
0 1 2 3 4 5 6
Shear Force ULS: \% Vr Vc(stirrups) — Vc(total)

2.4.2 Internal forces in SLS

Span Mt max. Mt min. Ml Mr Ql Qr
(kN*m) (kN*m) (kN*m) (KN*m) (kN) (kN)
P1 139.57 0.00 -20.94 -20.94 98.25 -87.12

Lapas [Lapy Laida
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Bending Moment SLS:

M_r Mc_ap

100

I I I
o |
. HHHHHHH
- L T e

~=SIIT

m]

-100
0 1

vV_ap Vr_ap

0.2

-0.2

-0.4

-0.6

-0.8

-1.2
0

Strains:

50

-50

-100

-150

-200

Stresses:

Acs Bs
Required reinforcement area

Span (cm2)
bottom  top
8.82 3.16

Left support (cm2)
bottom  top
1.78 1.19

Right support (cm2)
bottom  top
1.75 1.19

Lapas Laida

Lapy
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15 T T T T T T
[cm2]
10 T
5 //—"—1 |
- # [] il—«» 1
L—TT7 1
o e R T e
[T
: \LH}LH\ LT T A
T RISy
10 L It
— T | m]
15 | | | | | |
0 1 2 3 4 5 6
Reinforcement Area for Bending: Abt Abr Abmin = Ades T Aver_gross
15 T T T I I I
[cm2/m]
10
5 \ ‘ ‘ ~ ‘ — ‘
0 ‘ | | | 1] /T ‘ ‘ ‘
5 \/%\
10
m]
15 | | | | | |
0 1 2 3 4 5 6
Reinforcement Area for Shear: —  Ast Ast strut =  Asr —  AsHang
2.4.4 Deflection and cracking
wt(QP)  Total due to quasi-permanent combination
wt(QP)dop Allowable due to quasi-permanent combination
Dwt(QP) Deflection increment from the quasi-permanent load combination after erecting a structure.
Dwt(QP)dop Admissible deflection increment from the quasi-permanent load combination after erecting a
structure.
wk - width of perpendicular cracks
Span wt(QP) wt(QP)dop Dwt(QP) Dwt(QP)dop wk
(cm) (cm) (cm) (cm) (mm)
P1 1.30 2.36 0.21 0.00 0.2

2.5 Theoretical results - detailed results:

25.1 P1 : Span from 0.250 to 5.900 (M)

ULS SLS
Abscissa  Mmax. Mmin. Mmax. Mmin. Abottom A top A compressive
(m) (kN*m)  (kN*m)  (kN*m) (KN*m) (cm2) (cm2) (cm2)
0.250 41.72 -28.14 10.54 -20.94 1.78 1.19 0.00
0.715 88.34 -1470  49.77 0.00 3.98 0.63 0.00
1.305 135.83  -0.00 88.51 0.00 6.32 0.00 0.00
1.895 169.57  -0.00 119.02  0.00 8.10 0.00 0.00
2.485 185.10 -0.00 136.47  0.00 8.70 2.80 2.80
3.075 18757  -0.00 139.57  0.00 8.82 3.16 3.16
3.665 18351  -0.00 13443  0.00 8.64 2.57 2.57
4.255 170.05 -0.00 121.05 0.00 8.03 1.03 1.03
4.845 137.96  -0.00 89.81 0.00 6.43 0.00 0.00
5.435 88.47 -1470  49.03 0.00 3.99 0.63 0.00
5.900 41.11 -28.14  10.39 -2094 175 1.19 0.00

uLs SLS

Lapas [Lapy Laida
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Abscissa  Vmax. Vmax. afp

(m) (kN) (kN) (mm)
0.250 131.91 9825 0.0
0.715 97.70 7266 0.1
1.305 7884 5869 0.1
1.895 50.98 4472 02
2.485 1761 1305 02
3.075 229  -172 02
3.665 2115 -1570 02
4.255 -40.01  -29.67 02
4.845 -83.42  -6214 0.1
5.435 -102.28 7611 0.1
5.900 -117.14 -87.12 0.0

2.6 Reinforcement:

2.6.1 P1 : Span from 0.250 to 5.900 (m)
Longitudinal reinforcement:
« bottom (B500B)

3 ¢25 1=6.820 from0.040 to 6.110
« support (B500B)

3 ¢16 1=6.070 from0.040 to 6.110

2 ¢16 1=2335 from0.056 to 0.056

Transversal reinforcement:

e Mmain (B500B)
stirrups 46 ¢8 | =1.347
e = 1*0.095 + 4*0.300 + 1*0.400 + 15*0.200 + 2*0.350 (m)

3 Material survey:

e Concrete volume =0.923 (m3)
e Formwork =9.093 (m2)

e Steel B500B

Total weight = 139.46 (kG)
Density =151.18 (kG/m3)
Average diameter = 13.0 (mm)
Survey according to diameters:

Diameter Length  Weight NumberTotal weight

(mm)  (m) (kG) (No) (kG)
8 1.347 053 46 2447
16 2.335  3.69 2 7.37
16 6.070  9.58 3 28.75
25 6.820 2629 3 78.87

ISvada: sglyga tenkinama

1.3. Monolitinés saramos projektavimas ant 2 aSies Zemesnéje pastato dalyje
Projektuojama monolitiné sgrama ant 2 aSies Zemesnéje pastato dalyje.

Betonas: C25/30;

Lapas [Lapy Laida
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Aplinkos klas¢ XC1,
Sarama remiasi ant mirinés sienos lanksciai.
Apsauginis betono sluoksnis: ne maziau kaip armatiiros skersmuo ir ne maziau nei 30 mm iki

pagrindinés armattros krasto. Sgramos ugniaatsparumas R60.

Skaiciuojamoji schema su veikianciomis apkrovomis:

Nuolatinés apkrovos:

| pZ=-29.30

& P ¥ ZZU P 7 é

Sniego apkrovos:

pZ=-8.60
|

30

Reference level —
Maximum cracking :0.30 (mm)
Exposure : XC1

e Concrete creep coefficient . @, = No results

Lapas [Lapy Laida
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e Cement class 'N
e Concrete age (loading moment) : 28 (days)
e Concrete age : 50 (years)
e Concrete age after erecting a structure : 365 (years)
e Structure class 1S4
e Fire resistance class : no requirements
e FFB Recommendations 7.4.3(7) : No results
Beam: Beaml Number of
identical elements: 1
2.1 Material properties:
e Concrete C25/30 fek=25.00 (MPa)
Rectangular stress distribution [3.1.7(3)]
Density 2501.36 (kG/m3)
Aggregate size 20.0 (mm)
e Longitudinal reinforcement: B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain
diagram
Ductility class : B
e Transversal reinforcement: B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain
diagram
Ductility class : B
¢ Additional reinforcement: B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain
diagram
2.2 Geometry:
2.2.1 Span Position L.supp. L R.supp.
(m) (m) (m)
P1 Span 0.25 1.95 0.25
Span length: Ly = 2.20 (m)
Section from 0.00 to 1.95 (m)
25.0 x 30.0 (cm)
without left slab
without right slab
2.3 Calculation options:

: EN 1990:2002
: EN 1992-1-1:2004/A1:2014

¢ Regulation of combinations
e Calculations according to
e Seismic dispositions : No requirements
e Precast beam : no
e Cover : bottom
: side
: top

e Cover deviations

: Cdev =1.0(cm), Cdur =0.0(cm)

IN2329-01-TP-SK-S

c=3.4(cm)

cl=3.4 (cm)

c2=3.4 (cm)
Lapas [Lapy Laida
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e Coefficient B2 =0.50 : long-term or cyclic load
e Method of shear calculations : strut inclination
2.4  Calculation results:

2.4.1 Internal forces in ULS

Span Mt max. Mt min. Mi Mr Ql Qr
(KN*m) (KN*m) (KN*m) (KN*m) (kN) (kN)

P1 35.05 -0.00 6.97 6.97 63.73 -63.73
T T T 1T
= I =SS

~_| /

20 \\L | ‘ ‘ [
° S =
R I —
40 —— \ \ \ L — [m]
50 | | | |
0 0.5 1 1.5 2
Bending Moment ULS: M Mr — Mt —  Mc
250 T T T T
200 [ kNI
150 AN [
100 |
50 e
| W ‘ L [T 0 s e N R |
0 —— =
50 B “H AL
-100 l
-150 -
;28 | | | | o
0 0.5 1 1.5 2
Shear Force ULS: \Y Vr T Vc(stirrups) T Vc(total)
2.4.2 Internal forces in SLS
Span Mt max. Mt min. Ml Mr Ql Qr
(KN*m) (KN*m) (KN*m) (KN*m) (kN) (kN)
P1 26.19 0.00 -3.93 -3.93 47.63 -47.63

Lapas [Lapy Laida
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:2 [KN*m] ‘
-20 /\N

-10

10

s

20

T

|+

o 0.5

Shear Force SLS: Vr_r

Vr_gp

0.2 T
o [0.1
-0.2 \ ~
-0.4
-0.6
-0.8
-1
-1.2
-1.4

[m]

-1.6
0 0.5

Strains: At

50 T

MPal__|
=

-50
-100
-150
-200

-250

[m]

Stresses: Ats Acs Bs

24.3

Span Span (cm2)
bottom

P1 3.54

top
0.00

Required reinforcement area

Right support (cm2)
bottom  top
0.58 0.44

Left support (cm2)
bottom  top
0.58 0.44

Lapas [Lapy Laida
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3 Syl HIIIS
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Reinforcement Area for Bending: Abt Abr Abmin T Ades T Aver_gross
30 T T T T
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. . -
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0 0.5 1 1.5 2
Reinforcement Area for Shear: = Ast Ast strut = Asr AsHang

2.5

wk

Span

P1

2.4.4 Deflection and cracking

wt(QP)

wt(QP)dop

Dwt(QP)dop

structure.

Total due to quasi-permanent combination
Allowable due to quasi-permanent combination
Dwt(QP) Deflection increment from the quasi-permanent load combination after erecting a structure.

- width of perpendicular cracks

wt(QP)
(cm)
0.5

wt(QP)dop
(cm)
0.9

Dwt(QP) Dwt(QP)dop
(cm) (cm)
0.1 0.0

Theoretical results - detailed results:

251

Abscissa
(m)
0.13
0.35
0.57
0.79
1.01
1.23
1.45
1.67
1.89
2.11
2.33

P1 : Span from 0.25 to 2.20 (m)

ULS

M max.
(KN*m)
6.97
18.04
26.30
31.76
34.42
35.05
34.42
31.76
26.30
18.04
6.97

ULS

M min.
(KN*m)
-5.26
-2.90
-0.00
-0.00
-0.00
0.00
-0.00
-0.00
-0.00
-2.90
-5.26

SLS

SLS

M max.
(KN*m)
0.00
943
16.76
22.00
25.15
26.19
25.15
22.00
16.76
9.43
0.00

M min. A bottom A top
(KN*m)  (cm2) (cm2)
-3.93 0.58 0.44
0.00 171 0.27
0.00 2.60 0.00
0.00 3.18 0.00
0.00 3.47 0.00
0.00 3.54 0.00
0.00 347 0.00
0.00 3.18 0.00
0.00 2.60 0.00
0.00 171 0.27
-3.93 0.58 0.44

wk

(mm)

0.3

Admissible deflection increment from the quasi-permanent load combination after erecting a
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Abscissa  Vmax. Vmax. afp

(m) (kN) (kN) (mm)
0.13 6373 4763 0.0
0.35 5098 3810 0.0
057 3824 2858 02
0.79 2549  19.05 02
1.01 1275 953 03
1.23 0.00 0.00 03
145 1275 -953 03
1.67 -2549 <1905 02
1.89 -38.24  -2858 02
211 -50.98  -3810 0.0
2.33 -63.73  -47.63 0.0

2.6 Reinforcement:

26.1 P1 : Span from 0.25 to 2.20 (m)
Longitudinal reinforcement:
« bottom (B500B)

3 ¢12  1=257  from0.03 to 242

1 ¢12  1=177  from0.34 to 211
« assembling (top) (B500B)

3 ¢8 =224 from 0.10 to 235
e support (B500B)

3 ¢12 =119 from 0.03 to 1.01

3 ¢12  1=119  from1.44 to 242

Transversal reinforcement:

e main (B500B)
stirrups 36 ¢8 I=0.77
e =1*0.17 + 1*0.10 + 3*0.08 + 9*0.18 + 3*0.08 + 1*0.10 (m)

3 Material survey:

e Concrete volume =0.18 (m3)
e Formwork =2.11(m2)

e Steel B500B

Total weight  =28.38 (kG)
Density =154.43 (kG/m3)
Average diameter =9.3 (mm)
Survey according to diameters:

Diameter Length  Weight NumberTotal weight

(mm)  (m) (kG) (No.)  (kG)
8 0.77 0.30 36 10.95
8 2.24 0.88 3 2.65
12 1.19 1.06 6 6.35
12 1.77 1.57 1 1.57
12 2.57 2.28 3 6.85

ISvada: sglyga tenkinama

1.4. Monolitinés saramos projektavimas ant 2 aSies aukStesnéje pastato dalyje
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Projektuojama monolitiné sgrama ant 2 aSies aukStesnéje pastato dalyje.

Betonas: C25/30;

Aplinkos klasé XC1,

Sarama remiasi ant mirinés sienos lanksciai.

Apsauginis betono sluoksnis: ne maziau kaip armatiros skersmuo ir ne maziau nei 30 mm iki

pagrindinés armatiiros krasto. Sagramos ugniaatsparumas R60.

Skaic¢iuojamoji schema su veikian¢iomis apkrovomis:

Nuolatinés apkrovos:

| pZ=-40.00 |
pZ=-20.00 |
d,a.g'(‘i"f‘".*'\-'E"r'&"f'i‘
4.250
Sniego apkrovos:
| pZ=-9.60 |
|
é'g I} i \ i i i i I} i i | I S
4.250
Reikalingas armavimas:
A-A
&
3@16<i>
I=4.52
40@8(:) o
1=1.35 h ©
3@25<:>
1=4.78 |
-
25
1 Level:
o Name
o Reference level
e Maximum cracking : 0.30 (mm)
e Exposure 1 XC1
e Concrete creep coefficient 1 ,=2381

Lapas [Lapy Laida
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e Cement class 'N

e Concrete age (loading moment) : 28 (days)

e Concrete age : 50 (years)

e Concrete age after erecting a structure : 365 (years)

e Structure class 1S4

e Fire resistance class : no requirements

e FFB Recommendations 7.4.3(7) : 0.00

Beam: Beaml Number of

identical elements: 1

2.1 Material properties:

e Concrete : C25/30 fek=25.00 (MPa)
Rectangular stress distribution [3.1.7(3)]
Density : 2501.36 (kG/m3)
Aggregate size : 20.0 (mm)
e Longitudinal reinforcement: : B500B fyk=500.00 (MPa)

Horizontal branch of the stress-strain
diagram
Ductility class : B
e Transversal reinforcement; B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain
diagram
Ductility class : B
¢ Additional reinforcement: : B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain
diagram

¢ Modified partial coefficients:
occ = 0.9 1992-1-13.1.6 (1)P

2.2 Geometry:

2.2.1 Span Position L.supp. L R.supp.
(m) (m) (m)
P1 Span 0.350 3.900 0.350

Span length: Lo = 4.250 (m)
Section from 0.000 to 3.900 (m)
25.0 x 60.0 (cm)
without left slab
without right slab

2.3  Calculation options:

¢ Regulation of combinations : EN 1990:2002

e Calculations according to : EN 1992-1-1:2004/A1:2014
e Seismic dispositions : No requirements

e Precast beam :no

Lapas [Lapy Laida
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o Cover : bottom c=4.0 (cm)
: side cl=4.0 (cm)
: top c2=4.0 (cm)

e Cover deviations : Cdev = 1.0(cm), Cdur =0.0(cm)

e Coefficient B2 =0.50 : long-term or cyclic load

e Method of shear calculations : strut inclination

2.4 Calculation results:
2.4.1 Internal forces in ULS

Span Mt max. Mt min. Mi Mr Ql Qr
(KN*m) (KN*m) (KN*m) (KN*m) (kN) (kN)
P1 222.28 -0.00 78.70 78.70 191.97 -191.97
-150

T T T T T T T
-100 |- [kNm] —

w - —
-50 /F!—}T
T —7 |
e
g

50
100 ‘
5o T
200 >

l

‘ !
e M

—

——

300
350

|
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

200 [ KN} =

| | | | | | | | |
0.5 1 15 2 2.5 3 3.5 4 4.5

Shear Force ULS: \ Vr T Vc(stirrups) T Vc(total)

2.4.2 Internal forces in SLS

Span Mt max. Mt min. Ml Mr Ql Qr
(KN*m) (KN*m) (KN*m) (KN*m) (kN) (kN)
P1 165.45 0.00 -24.82 -24.82 142.90 -142.90
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-50

-100

-150

0.2
0
-0.2
-0.4
-0.6
-0.8
-1
-1.2
-1.4

[KNFm]

|
(i
[ |

[m]

Mc_gp

4.5

[kN]

e

w il
| | | |
3 3.5 4

[m]

0 0.5 1 15 2

vV_ap

25
Vr_gp

4.5

[0.1%]

[m]

0 0.5 1
Strains: At

4.5

[MPa]

[m]

Stresses: Ats

2.4.3  Required reinforcement area

Right support (cm2)

Span Span (cm2)
bottom  top

10.44 3.00

Left support (cm2)
bottom  top
3.48 1.44

bottom
3.48

top

P1 1.44

4.5

IN2329-01-TP-SK-S
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10 T T T T T T T T T
[cm2]
5 il 1]
0 i | el T P e EEl
LTI T T
o L LA
10 \i~_\ 0 I
[(m]
15 | | | | | . | |
0 0.5 1 1.5 2 2.5 3 35 4 4.5
Reinforcement Area for Bending: Abt Abr Abmin Ades — Aver_gross
15 T T T T T T T T T
[cm2/m]
10 ‘
5 |~ ‘ ‘
; | }T | T AT ]
5
10
[(m]
15 | | | | | | | | |
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
Reinforcement Area for Shear: —  Ast Ast strut =  Asr —  AsHang
2.4.4 Deflection and cracking
wt(QP)  Total due to quasi-permanent combination
wt(QP)dop Allowable due to quasi-permanent combination
Dwt(QP) Deflection increment from the quasi-permanent load combination after erecting a structure.
Dwt(QP)dop Admissible deflection increment from the quasi-permanent load combination after erecting a
structure.
wk - width of perpendicular cracks
Span wt(QP) wt(QP)dop Dwt(QP) Dwt(QP)dop wk
(cm) (cm) (cm) (cm) (mm)
P1 0.77 1.70 0.13 0.85 0.3
2.5  Theoretical results - detailed results:
25.1 P1 : Span from 0.350 to 4.250 (M)
ULS SLS
Abscissa  Mmax. Mmin. Mmax. Mmin. Abottom A top A compressive
(m) (kN*m)  (kN*m)  (kN*m) (KN*m) (cm2) (cm2) (cm2)
0.350 78.70 -33.34 24,53 -24.82 3.48 144 0.00
0.600 11560 -32.41  59.56 0.00 5.22 1.40 0.00
1.025 167.67 -0.00 105.89  0.00 7.79 0.00 0.00
1.450 201.96  -0.00 138.98  0.00 9.59 0.00 0.00
1.875 21847  -0.00 158.83  0.00 10.28 2.32 2.32
2.300 222.28 0.00 16545 0.00 10.44 3.00 3.00
2.725 218.47 -0.00 158.83 0.00 10.28 2.32 2.32
3.150 201.96  -0.00 13898  0.00 9.59 0.00 0.00
3.575 167.67 -0.00 105.89  0.00 7.79 0.00 0.00
4.000 11560 -3241  59.56 0.00 5.22 1.40 0.00
4.250 78.70 -33.34 2453 -2482 348 1.44 0.00
ULS SLS
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Abscissa  Vmax. Vmax. afp

(m) (kN) (kN) (mm)
0.350 191.97 14290 0.0
0.600 167.36 12458 0.2
1.025 12552 9343 02
1.450 8368 6229 02
1875 4184 3114 03
2.300 0.00 0.00 03
2.725 -4184  -31.14 03
3.150 -83.68  -62.29 0.2
3575 12552 -9343 02
4.000 -167.36  -124.58 0.2
4.250 -191.97 -142.90 0.0

2.6 Reinforcement:

2.6.1 P1 : Span from 0.350 to 4.250 (m)
Longitudinal reinforcement:
« bottom (B500B)

3 925 |=4520 from 0.040 to 4.560
e support (B500B)
3 ¢16 |=4.520 from 0.040 to 4.560

Transversal reinforcement:

e Mmain (B500B)
stirrups 38 ¢8 |=1.347
e =1*0.175 + 18*0.200 (m)

3 Material survey:

e Concrete volume =0.690 (m3)
e Formwork =6.795(m2)

e Steel B500B
e Total weight =93.89 (kG)
e Density =136.07 (kG/m3)
e Average diameter =12.3 (mm)
e Survey according to diameters:

Diameter Length  Weight NumberTotal weight

(mm) (m) (kG) (No.) (kG)

8 1.347 0.53 38 20.21
16 4.520 7.14 3 21.41
25 4.520 17.42 3 52.27

ISvada: salyga tenkinama

1.5. Sijinés monolitinés perdangos plokstés projektavimas tarp asiy D-E
Projektuojamos monolitinés g/b perdangos.
Betonas: C30/37;
Aplinkos klas¢ XC1;
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Perdanga 1§ keturiy kraSty remiasi lanks¢iai ant miiriniy sieny. I§ vienos pusés iSsikiSa gembiné
dalis, kuri galuose remiasi j GB kolonas. Kolonos su perdanga jungiasi standziai.

Apsauginis betono sluoksnis: ne maziau kaip armatiiros skersmuo ir ne maziau nei 30 mm iki
pagrindinés armatiiros krasto. Perdangos ugniaatsparumas R20, kolony ugniaatsparumas R60.
Projektuojamos perdangos lentynos storis: 180mm;

Projektuojamos perdangos sijos skerpsjiivis (bxh): 400x600mm;

Projektuojamos kolonos skerspjivis: 400x400mm.

Skaiciuojamoji schema:

Veikiancios apkrovos.

Nuolatinés apkrovos:
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Sniego apkrovos:
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Reikalingas lentynos armavimas.

Apatinis armavimas X kryptimi:
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Apatinis armavimas Y kryptimi:

VirSutinis armavimas X kryptimi:
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VirSutinis armavimas Y kryptimi:

1. Slab: Slab1l - Panel no. 1

1.1. Reinforcement:

e Type : Perdanga

e Main reinforcement direction :0°

Main reinforcement grade : B500B; Characteristic strength = 500.00 MPa
Horizontal branch of the stress-strain diagram

e Ductility class ‘B

e Bar diameters bottom d1=1.2(cm) d2=1.2 (cm)

top d1=1.2 (cm) d2=1.2 (cm)

Lapas [Lapy Laida
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e Cover bottom  ¢1=23.0(cm)
top ¢c2=3.0(cm)
e Cover deviations Cdev = 1.0(cm), Cdur =0.0(cm)

1.2. Concrete

Class : C30/37; Characteristic strength = 30.00 MPa
Rectangular stress distribution [3.1.7(3)]

e Density : 2501.36 (kG/m3)

e Concrete creep coefficient :1.40

e Cement class 'N

1.3. Hypothesis

e Calculations according to : EN 1992-1-1:2004/A1:2014
¢ Method of reinforcement area calculations : analytical
¢ Allowable cracking width
- upper layer :0.30 (mm)
- lower layer :0.30 (mm)
¢ Allowable deflection : 7.70 (cm)
¢ Verification of punching yes
e Exposure
- upper layer 1 XC1
- lower layer : XC1
e Calculation type : simple bending
e Structure class 1S4

Modified partial coefficients:
acc=0.9 1992-1-1 3.1.6 ()P

1.4. Slab geometry

Thickness 0.180 (m)

Contour:
edge beginning end length
x1 yl X2 y2 (m)
1 0.000 17.500 16.640 17.500 16.640
2 16.640 17.500 16.640 -1.800 19.300
3 16.640 -1.800 0.000 0.000 16.737
4 0.000 0.000 0.000 17.500 17.500
Support:
ne Name dimensions  coordinates edge
(m) X y
3 linear 19.300/0.400 16.640 7.850 —
3 point 0.400/0.400 16.640 17.500 —
4 point 0.400/0.400 16.640 -1.800 —
6 linear 17.763/0.400 2.440 8.618 —
7 linear 18.027/0.400 4.880 8.487 —
8 linear 18.290/0.400 7.320 8.355 —
9 linear 18.553/0.400 9.760 8.223 —
10 linear 18.817/0.400 12.200 8.092 —

* - head present
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1.5. Calculation results:

1.5.1. Maximum moments + reinforcement for bending

AX(+) AX() Ay(+) Ay()
Provided reinforcement (cm2/m):

7.54 7.54 7.54 7.54
Modified required reinforcement (cm2/m):

6.13 6.06 6.21 4.52
Original required reinforcement (cm2/m):

6.13 6.06 6.21 4.52
Coordinates (m):

14.640;9.323 12.200;-1.317 9.760;-1.053 3.416;-

0.369

1.5.2. Maximum moments + reinforcement for bending

AX(+) AX(-) Ay(+) Ay()
Symbol: required area/provided area
AX(+) (cm2/m) 6.13/7.54 4.52/7.54 5.04/7.54 0.15/7.54
Ax(-) (cm2/m) 0.00/7.54 6.06/7.54 5.79/7.54 4.52/7.54
Ay(+) (cm2/m) 4.52/7.54 5.58/7.54 6.21/7.54 0.66/7.54
Ay(-) (cm2/m) 0.00/7.54 4.52/7.54 4.52/7.54 4.52/7.54
SLS
Mxx (KN*m/m) 25.35 -3.84 -1.34 -3.42
Myy (KN*m/m) 6.99 4.02 5.05 -0.61
Mxy (KN*m/m) -0.27 -19.54 -20.82 3.56
Nxx (kN/m) -9.13 32.89 80.58 -15.45
Nyy (kN/m) -6.33 31.88 61.18 -1.80
Nxy (kN/m) -5.94 6.68 10.22 1.56
ULS
Mxx (KN*m/m) 33.68 -5.07 -1.78 -4.52
Myy (KN*m/m) 9.28 5.29 6.66 -0.81
Mxy (KN*m/m) -0.36 -25.72 -27.50 4.68
Nxx (kN/m) -12.21 43.31 106.02 -20.36
Nyy (kN/m) -8.54 41.84 80.47 -2.37
Nxy (kN/m) -8.02 8.70 13.46 2.06
Coordinates (m) 14.640;9.323 12.200;-1.317 9.760;-1.053 3.416;-
0.369
Coordinates* (m) 8.177;14.640;0.000 18.817;12.200;0.000

18.553;9.760;0.000 17.869;3.416;0.000
* - Coordinates in the structure global coordinate system

1.5.4. Deflection
[f(+)] = 0.03 (cm) <= fdop(+) = 7.70 (cm)
[f(-)] = 2.70 (cm) <= fdop(-) = 7.70 (cm)

1.5.5. Cracking

upper layer

ax = 0.20 (mm) <= adop = 0.30 (mm)
ay = 0.00 (mm) <= adop = 0.30 (mm)
lower layer

ax = 0.00 (mm) <= adop = 0.30 (mm)
ay = 0.00 (mm) <= adop = 0.30 (mm)
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3. Results - detailing

List of solutions:
Reinforcement: bars

Solution no. Reinforcement range Total weight
Diameter / Weight (kG)
1 - 7250.85

Results for the solution no. 1
Reinforcement zones

Bottom reinforcement

Name coordinates
Ar
x1 yl
(cm2/m)

1/1- Ax Main 0.000  -1.800
7.54

1/2- Ay Perpendicular 0.000  -1.800
7.54

Top reinforcement

Name coordinates
Ar
x1 yl
(cm2/m)

1/3+ Ax Main 0.000  -1.800
7.54

1/4+ Ay Perpendicular 0.000  -1.800
7.54

1/5+ Ax Main 0.000  7.850
0.71

4.  Material survey

Concrete volume
Formwork

Slab circumference
Area of openings

Steel B500B

Total weight

Density

Average diameter

Survey according to diameters:

Diameter Length
(m)
12 0.402
12 1.789
12 3.176
12 4.562
12 5.949
12 6.651
12 7.336

Provided reinforcement At

X2 y2 ¢ (mm) / (cm) (cm2/m)
16.640 17.500 12.0/15.0 6.06 <
16.640 17.500 12.0/15.0 452 <

Provided reinforcement At

X2 y2 ¢ (mm) / (cm) (cm2/m)
16.640 17.500 12.0/15.0 6.13 <
16.640 17.500 12.0/15.0 6.21 <
0.000  17.500 6.0/40.0 0.00 <

=55.112 (m3)

=306.176 (m2)

=70.177 (m)

=0.000 (m2)

= 7405.06 (kG)
= 134.37 (kG/m3)
=12.0 (mm)

Number of identical elements:

DBEADNNNDNDN
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12 8.038 4
12 8.500 468
12 8.722 2
12 8.934 8
12 8.950 8
12 8.966 8
12 8.982 8
12 8.999 8
12 9.015 8
12 9.031 8
12 9.047 8
12 9.064 8
12 9.080 8
12 9.096 8
12 9.112 8
12 9.128 8
12 9.145 8
12 9.161 8
12 9.177 8
12 9.193 8
12 9.210 8
12 9.226 8
12 9.242 8
12 9.258 8
12 9.275 8
12 9.291 8
12 9.307 8
12 9.323 8
12 9.339 8
12 9.356 8
12 9.372 8
12 9.388 8
12 9.404 8
12 9.421 8
12 9.437 8
12 9.453 8
12 9.469 8
12 9.485 8
12 9.502 8
12 9.518 8
12 9.534 8
12 9.550 8
12 9.567 8
12 9.583 8
12 9.599 8
12 9.615 8
12 9.632 8
12 9.648 8
12 9.664 8
12 9.680 8
12 9.696 8
12 9.713 8
12 9.729 8
12 9.745 8
12 9.761 8
12 9.778 8
12 9.794 8
12 9.810 8
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12 9.826 4
12 10.109 2
12 11.496 2

ISvada: laikomoji galia pakankama

Perdangos sijos vir$ aliuminio stiklo fasado reikalingas armavimas.

Sijos ilgis 19,30m.

Leistinas jlinkis - jlinkis vir§ lango L/200=1,8/200=9mm, kur L-vienos virtinos segmento
tarpatramis.

Reikalingas armavimas:

8
165

76@8 i
I=3.60‘I 34
4
B8@25 40
1=10.29 4
1 Level
e Name
o Reference level D
e Maximum cracking : 0.30 (mm)
e Exposure : XC1
e Concrete creep coefficient CQ, =227
e Cement class 'N
e Concrete age (loading moment) : 28 (days)
e Concrete age : 50 (years)
e Concrete age after erecting a structure : 365 (years)
e Structure class 1S4
e Fire resistance class : no requirements
e FFB Recommendations 7.4.3(7) :0.00
2 Beam: Beamll Number of

identical elements: 1

2.1 Material properties:

e Concrete : C30/37 fek=30.00 (MPa)

Lapas [Lapy Laida
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Density
Aggregate size

e Longitudinal reinforcement:
diagram

e Transversal reinforcement:
diagram

e Additional reinforcement:

diagram

o Modified partial coefficients:

Rectangular stress distribution [3.1.7(3)]
2501.36 (kG/m3)

20.0 (mm)

B500B fyk = 500.00 (MPa)
Horizontal branch of the stress-strain

Ductility class : B
B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain

Ductility class : B
fyk=0.00 (MPa)
Horizontal branch of the stress-strain

occ = 0.9 1992-1-1 3.1.6 (1)P
2.2 Geometry:
2.21 Span Position L.supp. L R.supp.
(m) (m) (m)
P1 Span 0.450 18.850 0.450
Span length: L, = 19.300 (m)
Section from 0.000 to 18.850 (m)
40.0 x 165.0 (cm)
without left slab
without right slab
2.3 Calculation options:
e Regulation of combinations : EN 1990:2002
e Calculations according to : EN 1992-1-1:2004/A1:2014
e Seismic dispositions : No requirements
e Precast beam : no
e Cover : bottom c=4.0(cm)
: side cl=4.0 (cm)
: top c2=4.0 (cm)

e Cover deviations
o Coefficient 32 =0.50

e Method of shear calculations

2.4

: Cdev =1.0(cm), Cdur =0.0(cm)
: long-term or cyclic load
: strut inclination

Calculation results:

2.4.1 Internal forces in ULS

Span Mt max. Mt min. Ml Mr Ql Qr
(KN*m) (KN*m) (KN*m) (KN*m) (kN) (kN)

P1 256.47 -0.00 65.89 68.47 124.93 -126.10
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2.4.2  Internal forces in SLS

Span Mt max. Mt min. Ml Mr Ql Qr
(kN*m) (kN*m) (kN*m) (KN*m) (kN) (kN)
P1 189.98 0.00 -28.50 -28.50 92.54 -93.41

=
ﬁ7
/
)

SSRRRAEEEENRNEAR i
T
~ JWLLU%

2.4.3  Required reinforcement area

Span Span (cm2) Left support (cm2) Right support (cm2)
bottom  top bottom  top bottom  top
P1 3.74 0.00 0.94 0.55 0.98 0.55
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2.4.4 Deflection and cracking

wt(QP)  Total due to quasi-permanent combination

wt(QP)dop Allowable due to quasi-permanent combination
Dwt(QP) Deflection increment from the quasi-permanent load combination after erecting a structure.
Dwt(QP)dop Admissible deflection increment from the quasi-permanent load combination after erecting a
structure.
wk - width of perpendicular cracks
Span wt(QP) wt(QP)dop Dwt(QP) Dwt(QP)dop wk
(cm) (cm) (cm) (cm) (mm)
P1 0.48 0.9 0.09 0.9 0.0

25 Theoretical results - detailed results:

25.1 P1 : Span from 0.450 to 19.300 (m)

ULS SLS
Abscissa Mmax. Mmin. Mmax. Mmin. A bottom A top
(m) (kN*m)  (kN*m) (kN*m) (kN*m) (cm2) (cm2)
0.450 65.89 -38.47 12.29 -2850  0.94 0.55
2.155 163.78  -15.08 105.46  0.00 2.38 0.22
4.085 21515  -0.00 151.27  0.00 3.13 0.00
6.015 24122  -0.00 174.68  0.00 351 0.00
7.945 253.18 -0.00 186.25  0.00 3.69 0.00
9.875 256.47  -0.00 189.98  0.00 3.74 0.00

11.805 25393  -0.00 187.10  0.00 3.70 0.00
13.735 24331  -0.00 176.59  0.00 3.54 0.00
15.665 21881  -0.00 154.40  0.00 3.18 0.00
17.595 168.88  -15.08 109.58  0.00 2.45 0.22
19.300 68.47 -38.47 12.77 -2850  0.98 0.55

uLs SLS
Abscissa  Vmax. Vmax. afp
(m) (kN) (kN) (mm)
0.450 12493 9254 0.0
2.155 83.76 62.05 0.0
4.085 51.56 38.19 0.0
6.015 29.09 21.55 0.0
7.945 12.96 9.60 0.0
9.875 -0.71 -0.53 0.0
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11.805 -12.18 -9.02 0.0
13.735 -28.69 -21.25 0.0
15.665 -51.53 -38.17 0.0
17.595 -84.59 -62.66 0.0
19.300 -126.10 -9341 0.0

2.6 Reinforcement:

2.6.1 P1 : Span from 0.450 to 19.300 (m)
Longitudinal reinforcement:
« bottom (B500B)

3 ¢25 1=10.288 from0.040 to 10.328

3 ¢25 1=10.288 from9.422 to 19.710

2 ¢25 1=0906 from0.053 to 0.958

2 ¢25 1=0906 from19.698 to 18.792
« assembling (top) (B500B)

3 ¢8 |=12.408 from3.671 to 16.079
e support (B500B)

3 ¢25 |=4.834  from 0.040 to 4.473

3 ¢25 1=4.834 from15.277 to 19.710

2 ¢25 1=1294 from0.053 to 1.346

2 ¢25 1=1294 from19.698 to 18.404
Surface reinforcement (B500B):

6 8 =19.220 from0.265 to 19.485

pins 3 28 1=0.478

e =1*9.425 (m)
Transversal reinforcement:
e main (B500B)

stirrups 76 ¢8 | =3.597
e = 1*0.175 + 37*0.500 (m)
6 08 I=19.220

e = 1*-0.185 (m)

pins 6 ¢8 | =19.220
e =1*0.185 (m)

3 Material survey:

e Concrete volume =13.035(m3)
e Formwork =74.035(m2)

e Steel B500B

Total weight  =552.36 (kG)
Density = 42.38 (kG/m3)
Average diameter =11.2 (mm)
Survey according to diameters:

Diameter Length  Weight NumberTotal weight

(mm)  (m) (kG) (No.)  (kG)

8 0.478  0.19 3 0.57

8 3597  1.42 76 107.92
8 12.408 4.90 3 14.69
8 19.220 7.59 6 45.52
25 0.906  3.49 4 13.97
25 1.294  4.99 4 19.95
25 4834 1863 6 111.81
25 10.288 39.66 6 237.94
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ISvada: laikomoji galia pakankama

Pagrindinés perdangos sijos reikalingas armavimas.
Sijos ilgis 17,76-18,82m.
Leistinas jlinkis - L/200=17,76/250=71mm, kur L-sijos tarpatramis.

Reikalingas armavimas:

A-A

308
I=11.80 &
[
616
I=4.25< :3
o
(o]
616
I=9.52< :; .
9208 A
=1 .49@7 *P—M)
1 Level:
e Name
o Reference level -
e Maximum cracking :0.30 (mm)
e Exposure : XC1
e Concrete creep coefficient S, =2.38
¢ Cement class 'N
e Concrete age (loading moment) : 28 (days)
e Concrete age : 50 (years)
e Concrete age after erecting a structure : 365 (years)
e Structure class 1S4
e Fire resistance class : No requirements
¢ FFB Recommendations 7.4.3(7) :0.00
2 Beam: Beam5b Number of
identical elements: 1
2.1 Material properties:
e Concrete C30/37 fek=30.00 (MPa)
Rectangular stress distribution [3.1.7(3)]
Density 2501.36 (kG/m3)

Aggregate size

Longitudinal reinforcement:

diagram

Transversal reinforcement:

20.0 (mm)
B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain

Ductility class : B
B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain

Lapas [Lapy Laida
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diagram
e Additional reinforcement:
diagram

e Modified partial coefficients:

Ductility class : B
fyk= 0.00 (MPa)
Horizontal branch of the stress-strain

L R.supp.
(m) (m)
0.250

occ = 0.9 1992-1-1 3.1.6 (1)P
2.2 Geometry:
2.2.1 Span Position L.supp.
(m)
P1 Span 0.250 18.040
Span length: Ly = 18.290 (m)
Section from 0.000 to 18.040 (m)
40.0 x 60.0 (cm)
without left slab
without right slab
2.3 Calculation options:

¢ Regulation of combinations
e Calculations according to

e Seismic dispositions

e Precast beam

e Cover

e Cover deviations
e Coefficient 32 =0.50

e Method of shear calculations

: EN 1990:2002
: EN 1992-1-1:2004/A1:2014
: No requirements

: no
: bottom c=4.0(cm)

. side c1=4.0 (cm)
: top c2=4.0 (cm)

: Cdev =1.0(cm), Cdur =0.0(cm)
: long-term or cyclic load
: strut inclination

2.4  Calculation results:
2.4.1 Internal forces in ULS
Span Mt max. Mt min. Ml Mr Ql Qr
(kN*m) (KN*m) (kN*m) (KN*m) (kN) (kN)
P1 84.11 -0.00 -34.47 -33.86 55.04 -52.57
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LY

0 2 4
Shear Force ULS: ™V~ Vr ~ Ve(stirups) — Ve(total)

2.4.2 Internal forces in SLS

Span Mt max. Mt min. Ml Mr Ql Qr
(KN*m) (KN*m) (KN*m) (KN*m) (kN) (KN)
P1 63.87 0.00 -26.17 -25.71 41.76 -39.90
| i T L]
mm‘um‘mm}uw A HH\HHMM‘M‘M%ﬂ‘m
1 I I I \} \‘ \} ‘ ‘ w \‘ \} I I I L 5
Hm HHH HHH‘
LTI MWW%H“
LI

LT

R

2.43  Required reinforcement area

Span Span (cm2) Left support (cm2) Right support (cm2)
bottom  top bottom  top bottom  top
P1 3.66 0.00 0.25 1.46 0.24 143
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2.4.4 Deflection and cracking

Reinforcement Area for Shear:

wt(QP)  Total due to quasi-permanent combination

wt(QP)dop Allowable due to quasi-permanent combination
Dwt(QP) Deflection increment from the quasi-permanent load combination after erecting a structure.
Dwt(QP)dop Admissible deflection increment from the quasi-permanent load combination after erecting a
structure.
wk - width of perpendicular cracks
Span wt(QP) wt(QP)dop Dwt(QP) Dwt(QP)dop wk
(cm) (cm) (cm) (cm) (mm)
P1 242 7.11 1.59 3.66 0.0

25 Theoretical results - detailed results:

25.1 P1 : Span from 0.250 to 18.290 (m)

ULS SLS
Abscissa Mmax. Mmin. Mmax. Mmin. A bottom A top
(m) (kN*m)  (kN*m)  (kN*m) (kN*m) (cm2) (cm2)
0.250 6.06 -34.47 1.56 -26.17 0.25 1.46
1.954 33.43 -4.92 22.86 0.00 1.42 0.21
3.783 57.10 -0.00 41.71 0.00 247 0.00
5.612 72.53 -0.00 53.96 0.00 3.14 0.00
7.441 82.28 -0.00 62.26 0.00 3.58 0.00
9.270 84.11 -0.00 63.87 0.00 3.66 0.00

11.099 81.77 -0.00 61.82 0.00 3.55 0.00
12.928 71.34 -0.00 53.00 0.00 3.09 0.00
14.757 55.80 -0.00 40.74 0.00 241 0.00
16.586 32.17 -4.83 21.92 0.00 1.36 0.20

18.290 5.81 -33.86 1.50 -25.71 0.24 143
uLs SLS

Abscissa  Vmax. Vmax. afp

(m) (kN) (kN) (mm)

0.250 55.04 41.76 0.0
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1.954 34.80 26.42 0.0
3.783 22.53 1711 0.0
5.612 13.13 9.97 0.0
7.441 7.08 5.38 0.0
9.270 -0.22 -0.16 0.0
11.099 -7.82 -5.94 0.0

12.928 -13.73 -10.43 0.0
14.757 -22.79 -1731 0.0
16.586 -34.38 -26.10 0.0
18.290 -52.57 -39.90 0.0

2.6 Reinforcement:

2.6.1 P1 : Span from 0.250 to 18.290 (m)
Longitudinal reinforcement:
« bottom (B500B)

3 ¢16 1=9520 from0.040 to 9.560

3 ¢16 1=9520 from8.980 to 18.500

2 ¢16 1=0580 from0.048 to 0.628

2 ¢16 1=0.580 from18.492 to 17.912
« assembling (top) (B500B)

3 ¢8 |=11.802 from 3.369 to 15.171
e support (B500B)

3 ¢16 1=4.255 from0.040 to 4.031

3 ¢16 1=4.255 from14.509 to 18.500

2 ¢16 1=0.828 from0.048 to 0.876

2 ¢16 1=0.828 from18.492 to 17.664

Transversal reinforcement:
e Mmain (B500B)

stirrups 92 ¢8 | =1.488
e = 1*0.020 + 45*0.400 (m)

3 Material survey:

e Concrete volume = 4.450 (m3)
e Formwork =29.944 (m2)

e Steel B500B

Total weight  =207.41 (kG)
Density =46.61 (kG/m3)
Average diameter =10.7 (mm)
Survey according to diameters:

Diameter Length  Weight NumberTotal weight

(mm)  (m) (kG) (No.)  (kG)
8 1488  0.59 92  54.05
8 11.802 4.66 3 13.98
16 0.580  0.92 4 3.66
16 0.828 131 4 5.23
16 4.255  6.72 6 40.31
16 9.520 1503 6 90.18

ISvada: laikomoji galia pakankama
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Kolony reikalingas armavimas.
Kolonos geometrinis ilgis 7,0m.

Skai¢iuojamieji ilgiai:

Member: | Kolona

Buckling with respect to Y axis
Member length ly
at support faces

Member length Iz

(in axes ()in axes
Oreal m Oreal
(®) coeff. 1.25 * g (®) coeff.

Buckling length coefficient

Reikalingas armavimas:

A-A

Buckling with respect to Z axis

at support faces

m

1.25 * Lo

Buckling length coefficient

« 1] ]

4320
@ I=6.96
1908 3
I=1.38
e=38
T S
1 Level:

Name :
Reference level : -7.000 (m)

e Concrete creep coefficient Q= 2.47

e Cement class 'N

e Environment class : XC1

e Structure class 1S4

2 Column: Column20..21

Number of identical elements: 2

2.1 Material properties:

e Concrete : C30/37 fek = 30.00 (MPa)
Unit weight : 2501.36 (kG/m3)
Aggregate size :20.0 (mm)

e Longitudinal reinforcement: : B500B fyk = 500.00 (MPa)
Ductility class B

e Transversal reinforcement: : B500B fyk = 500.00 (MPa)

o Modified partial coefficients:
occ = 0.9

1992-1-1 3.1.6 (1)P
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2.2 Geometry:
2.2.1 Rectangular 40.0 x 40.0 (cm)
2.2.2 Height: L = 7.000 (m)
2.2.3  Slab thickness =0.000 (m)
2.2.4 Beam height =0.000 (m)
2.25 Cover =4.0 (cm)
2.3 Calculation options:
e Calculations according to : EN 1992-1-1:2004/A1:2014
e Seismic dispositions : No requirements
e Precast column :yes
e Pre-design ‘ho
e Slenderness taken into account :yes
e Compression : with bending
o Ties : to slab
o Fire resistance class : No requirements
2.4  Calculation results:

Safety factors Rd/Ed = 4.36 > 1.0

2.4.1 ULS/ALS Analysis

Design combination: ULS/3=1*1.35 (C)
Combination type: ULS
Internal forces:
Nsd = 136.14 (kN) Msdy = -5.98 (KN*m) Msdz = 8.72 (kN*m)
Design forces:
Cross-section in the middle of the column

N = 136.14 (kN) N*etotz = -5.98 (kN*m)  N*etoty= 10.73 (kN*m)
Eccentricity: ez (My/N) ey (Mz/N)
(cm) (cm)
Initial e0: 4.4 6.4
Imperfection ei: 0.0 15
| order (e0 + ei) e0Ed: -4.4 7.9
Minimal eEdmin: 2.0 2.0
Total eEd: -4.4 7.9

2.4.1.1. Detailed analysis-Direction Y:

2.4.1.1.1 Slenderness analysis
Non—sway structure

L (m) Lo (m) A Alim
8.750 8.750 75.78 157.43 Short column

2.4.1.1.2 Buckling analysis

MA = -14.62 (kN*m) MB = 6.98 (kN*m) MC = -5.98 (kN*m)
Case: Cross-section in the middle of the column, Slenderness not taken into account
MO = max(|MOe|, [IMOemin|) = -5.98 (kN*m)
MOe = 0.6*M02+0.4*M01 = -5.98 (kN*m)
MOemin = 0.4*M02 = -5.85 (kKN*m)
MO1 = min(JMA; [MB|)

Lapas |Lapy

Laida

IN2329-01-TP-SK-S 45 116




Konstrukeijy. Sprendiniy detalieji skaiiavimai dalis Nauja statyba. Ypatingasis

| Kultiiros paskirties pastato, Gedimino g. 69, KaiSiadorys, statybos projektas
Architecture Construction Engineering Statinys

M02 = max(|MA|; |MBJ|)
| MA|>|MB | = MO01 = MB, M02 = MA

ei = 0.0 (cm)

Ma = N*ei = 0.00 (kN*m)

MEdmin = 2.72 (kN*m)

MOEd = max(MEdmin,M0 + Ma) = -5.98 (kN*m)

2.4.1.2. Detailed analysis-Direction Z:

2.4.1.2.1 Slenderness analysis
Non-sway structure

L (m) Lo (m) A Alim
8.750 8.750 75.78 158.34 Short column

2.4.1.2.2 Buckling analysis

MA = 21.59 (kN*m) MB = -10.58 (kN*m) MC = 8.72 (kN*m)
Case: Cross-section in the middle of the column, Slenderness not taken into account
MO MO = max(|MOe|, [MOemin|) = 8.72 (kN*m)
MOe = 0.6*M02+0.4*M01 = 8.72 (kN*m)
MOemin = 0.4*M02 = 8.63 (kN*m)
MO1 = min(|MA|; |MBJ)
M02 = max(|MA|; |MB|)
| MA | > | MB | = MO01 = MB, M02 = MA

ei=01*lo/2 = 1.5 (cm)
01 =00 * ah * am = 0.00
6o =0.01
oh =0.68
am = (0,5(1+1/m))*0.5 = 1.00
m =1.00
Ma = N*ei = 2.01 (kN*m)
MEdmin = 2.72 (KN*m)
MOEd = max(MEdmin,M0 + Ma) = 10.73 (kN*m)

2.4.2 Reinforcement:

Real (provided) area Asr = 12.57 (cm2)
Ratio: p=079%

25 Reinforcement:

Main bars (B500B):
e 4¢201=6.960 (m)

Transversal reinforcement: (B500B):
stirrups: 19 ¢8 =1.376 (m)

3 Material survey:

e Concrete volume =2.240 (m3)
e Formwork =22.400 (m2)

e Steel B500B
e Total weight =158.01 (kG)
e Density = 70.54 (kG/m3)
e Average diameter =14.2 (mm)

Lapas [Lapy Laida
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e Reinforcement survey:

Diameter  Length Weight Number Total weight
(m) (kG) (No.) (kG)

8 1.376 0.54 38 20.65

20 6.960 17.17 8 137.36

ISvada : laikomoji galia pakankama

1.6. Uzstiklinto medinio rémo tarp asiy B ir C skaiciavimas
Skaiciuojamas plieninis uzstiklintas rémas su peraukstéjimu, apjungiantis dvi pastato dalis.
Réma sudaro plieniné kolona ir apatinés sijos dvitéjinio skerspjivio, plieninés sijos ir kolonos
dézinio skerspjiivio, plieno klasé S355J2H. Visos kolonos su pamatu jungiamos lanksciai, ViS0os
sijos tarpusavyje ir su peraukstéjimo kolonomis jungiamos standziai. Visy plieniniy konstrukeijy
atsparumas ugniai R60, galinio rémo prie ugniasienés atsparumas ugniai R180, ugniasienés rémo

elementy sienelé 10mm storio. Atsparumas ugniai uztikrinamas pries$gaisriniu dazymu.

Skaiciuojamoji schema:

Veikiancios charakteristinés apkrovos.

Nuolatinés apkrovos:

Lapas [Lapy Laida
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Véjas 2:
pX=-0.77
pY=-1.12
\ =
| S p 3pZ=-0.43
‘ g
- pX=-0.94
! = p 3pZ=0.77 | p ép2=1.32‘
$ =
~ p3pZ=-0.43
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& p3pZ-0.77 8 p 3pz=1.37
A
d.
&

Zemesnio lygio isilginés sijos projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 28 sijos1_28 POINT: 1 COORDINATE: x=0.00L=0.00

m

LOADS:

Governing Load Case: 15 ULS/11=1*1.35 + 2*1.30 1*1.35+2*1.30

MATERIAL:
$355 (S355)  fy=355.00 MPa

Z

SE SECTION PARAMETERS: HEA 300

h=29.0 cm gM0=1.00 gM1=1.00

b=30.0 cm Ay=94.85 cm2 Az=37.28 cm2 Ax=112.53 cm2

tw=0.9 cm ly=18263.50 cm4 12=6309.56 cm4 Ix=75.30 cm4

tf=1.4 cm Wely=1259.55 cm3 Welz=420.64 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 0.45 kN My,Ed = -97.90 kN*m Mz,Ed = 0.12 KN*m Vy,Ed = 0.11 kN

Nc,Rd = 3994.74 kN My,Ed,max = -97.90 kN*m Mz,Ed,max = 0.12 kN*m

Vy,T,Rd = 1942.38 kN

Nb,Rd = 1298.64 kN My,c,Rd = 447.14 kN*m  Mz,c,Rd = 149.33 kN*m  Vz,Ed = 60.02 kN

Vz,T,Rd = 763.66 kN
Mb,Rd = 287.72 KN*m Tt,Ed = 0.02 KN*m

Class of section =3

Al LI

! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 358.13 kKN*m Curve,LT -b XLT =0.63
Lcr,low=8.40 m Lam_LT =112 fi,LT=1.09 XLT,mod =0.64

BUCKLING PARAMETERS:

Lapas [Lapy Laida
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| == _ || == _

10 About y axis: 10 About z axis:
Ly=8.40m Lam_y =0.86 Lz=8.40m Lam_z =1.47
Lery=8.40m Xy =0.68 Ler,z=840m Xz=0.33
Lamy = 65.94 kzy = 1.00 Lamz =112.18 kzz = 1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd + My,Ed/My,c,Rd + Mz,Ed/Mz,c,Rd =0.22 < 1.00 (6.2.1(7))

sqrt(Sig,x,Ed"2 + 3*(Tau,ty,Ed)"2)/(fy/gM0) = 0.22 < 1.00 (6.2.1.(5))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.08 <1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 65.94 < Lambda,max = 150.00 Lambda,z = 112.18 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd = 0.34 <1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.34 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.34 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

71 Deflections (LOCAL SYSTEM):

uy =0.0cm < uy max = L/150.00 =5.6 cm Verified
Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60
uz=0.8cm < uz max = L/150.00 =5.6 cm Verified

Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

ISvada: laikomoji galia pakankama ir jlinkis nevirsija ribinio

Virsutinés skersinés sijos projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 9 Sijos 9 POINT: 2 COORDINATE: x=0.50L=1.20
m

LOADS:
Governing Load Case: 8 ULS/4=1*1.35 + 4*1.30 + 2*0.91 1*1.35+4*1.30+2*0.91

MATERIAL:
$355 (S355)  fy=2355.00 MPa

it
E} SECTION PARAMETERS: RECT 150x100x4
h=15.0cm gMO0=1.00 gM1=1.00
b=10.0 cm Ay=7.58 cm2 Az=11.37 cm2 Ax=18.95 cm2

Lapas [Lapy Laida
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tw=0.4 cm ly=594.60 cm4 1z=318.57 cm4 1x=650.45 cm4
tf=0.4 cm Wply=95.67 cm3 Wplz=72.50 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-6.06 kN My,Ed = 5.96 KN*m Mz,Ed = 0.46 KN*m Vy,Ed = 0.38 kN
Nt,Rd = 672.73 kN My,pl,Rd = 33.96 kN*m  Mz,pl,Rd =25.74 kKN*m  Vy,c,Rd = 155.36 kN

My,c,Rd = 33.96 kN*m Mz,c,Rd = 25.74 kN*m Vz,Ed =-1.58 kN
MN,y,Rd =33.96 kN*m  MN,z,Rd =25.74 kN*m  Vz,c,Rd = 233.04 kN
Mb,Rd = 33.96 kN*m

Class of section =1

Al lI

' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 835.04 KN*m Curve,LT -d XLT =1.00
Lcr,upp=2.40 m Lam_LT =0.20 fiLT =0.44 XLT,mod =1.00

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.01 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.18 <1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.06 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,c,Rd =0.00<1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd=0.01<1.00 (6.2.6.(1))

Global stability check of member:

My,Ed/Mb,Rd = 0.18 <1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

71 Deflections (LOCAL SYSTEM):

uy =0.0cm < uy max = L/150.00 = 1.6 cm Verified
Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60
uz=0.2cm < uzmax =L/150.00 =1.6 cm Verified

Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

Isvada: laikomoji galia pakankama ir jlinkis nevirsija ribinio

VirSutinés gembineés sijos projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 57 rySiai 57 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 15 ULS/11=1*1.35 + 2*1.30 1*1.35+2*1.30

Lapas [Lapy Laida
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MATERIAL:
$355 (S355)  fy=355.00 MPa

i)
SECTION PARAMETERS: RECT 200x100x5

h=20.0 cm gM0=1.00 gM1=1.00

b=10.0 cm Ay=9.45 cm2 Az=18.91 cm2 Ax=28.36 cm2

tw=0.5cm ly=1459.25 cm4 12=496.94 cm4 1x=1185.78 cm4

tf=0.5 cm Wply=181.37 cm3 Wplz=112.09 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =0.02 kN My,Ed = -6.70 KN*m Mz,Ed =-0.12 KkN*m Vy,Ed = -0.04 KN

Nc,Rd = 1006.78 kN My,Ed,max = -6.70 kN*m Mz,Ed,max =-0.12 kN*m Vy,T,Rd = 183.62 kN

Nb,Rd = 873.09 kN My,c,Rd = 64.39 KN*m Mz,c,Rd = 39.79 KN*m Vz,Ed = 3.51 kN
MN,y,Rd =64.39 kN*m  MN,z,Rd =39.79 kN*m  Vz,T,Rd = 367.25 kN
Mb,Rd = 64.39 kN*m Tt,Ed =-1.99 KN*m

Class of section =1
Al LI
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1577.04 KN*m Curve,LT-d XLT =1.00
Ler,low=2.10 m Lam_LT=0.20 fiLT=044 XLT,mod =1.00

BUCKLING PARAMETERS:

[ | == _ | [== ,

10 About y axis: i About z axis:
Ly=210m Lam_y =0.38 Lz=210m Lam_z = 0.66
Lcry=2.10m Xy =0.96 Ler,z=210m Xz =0.87
Lamy = 29.28 kyy = 1.00 Lamz = 50.17 kyz =0.57

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.10 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.02 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.05< 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 29.28 < Lambda,max = 150.00 Lambda,z = 50.17 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd =0.10 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.11 < 1.00
(6.3.3.(4)

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.07 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

1 Deflections (LOCAL SYSTEM):

uy =0.0cm < uy max = L/150.00 = 1.5 cm Verified
Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60
uz=0.0cm < uz max =L/150.00 = 1.5 cm Verified

Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Lapas [Lapy Laida
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Section OK 1!

ISvada: laikomoji galia pakankama ir jlinkis nevirsija ribinio

Rysiy tarp sijy projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 56 rysiai 56 POINT: 3 COORDINATE: x=1.00L=2.10
m

LOADS:
Governing Load Case: 15 ULS/11=1*1.35 + 2*1.30 1*1.35+2*1.30

MATERIAL:
$355 (S355)  fy=355.00 MPa

15}
SECTION PARAMETERS: SQUA 60x60x4

h=6.0 cm gM0=1.00 gM1=1.00

b=6.0 cm Ay=4.27 cm2 Az=4.27 cm2 Ax=8.55 cm2
tw=0.4 cm ly=43.55 cm4 1z=43.55 cm4 Ix=70.72 cm4
tf=0.4 cm Wply=17.64 cm3 Wplz=17.64 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.76 kN My,Ed = -2.06 kN*m Mz,Ed = -0.15 KN*m Vy,Ed = 0.14 kN
Nt,Rd = 303.45 kN My,pl,Rd = 6.26 KN*m Mz,pl,Rd = 6.26 KN*m Vy, T,Rd = 86.00 kN

My,c,Rd = 6.26 KN*m Mz,c,Rd = 6.26 KN*m Vz,Ed =-1.72 kN

MN,y,Rd = 6.26 kN*m MN,z,Rd = 6.26 KN*m Vz,T,Rd = 86.00 kN

Mb,Rd = 6.26 KN*m Tt,Ed = 0.09 KN*m
Class of section =1

! iI

: LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 119.25 KN*m Curve,LT -d XLT =1.00
Lcr,low=2.10 m Lam_LT =0.23 fiLT=0.45 XLT,mod =1.00

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd =0.33 < 1.00 (6.2.9.1.(2)

Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.16 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00 < 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.02 < 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Lapas [Lapy Laida
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Global stability check of member:
My,Ed/Mb,Rd = 0.33 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

7 Deflections (LOCAL SYSTEM):

uy =0.0cm < uy max = L/150.00 = 1.4 cm Verified
Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60
uz=0.1cm < uz max = L/150.00 = 1.4 cm Verified

Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 1!

ISvada: laikomoji galia pakankama ir jlinkis nevirsija ribinio

Zemesnio lygio skersiné viduriné sija

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 8 Zemesnio lygio sijos 8 POINT: 3 COORDINATE: x=
044L=190m

LOADS:
Governing Load Case: 17 ULS/13=1*1.35 + 4*0.78 + 2*1.30 1*1.35+4*0.78+2*1.30

MATERIAL:
$355 (S355)  fy=355.00 MPa

it
E} SECTION PARAMETERS: RECT 250x150x5

h=25.0cm gMO0=1.00 gM1=1.00
b=15.0cm Ay=14.38 cm2 Az=23.97 cm2 Ax=38.36 cm2
tw=0.5cm ly=3304.18 cm4 12=1507.95 cm4 1x=3239.21 cm4
tf=0.5 cm Wply=319.76 cm3 Wplz=225.48 cm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 0.25 kN My, Ed = 32.85 KN*m Mz,Ed = 1.34 KN*m Vy,Ed = -1.59 kN
Nc,Rd = 1361.78 kN My,Ed,max = 32.85 kN*m Mz,Ed,max =-1.68 kN*m Vy,T,Rd =294.69 kN
Nb,Rd = 1258.25 kN My,c,Rd = 113.51 kN*m  Mz,c,Rd =80.05 kN*m  Vz,Ed = 2.77 kN
MN,y,Rd = 113.51 kN*m MN,z,Rd = 80.05 kN*m  Vz,T,Rd =491.15 kN
Mb,Rd = 113.51 kN*m Tt,Ed = 0.04 KN*m
Class of section = 1
A lI
' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 3929.21 KN*m Curve,LT -d XLT =1.00
Lcr,upp=2.40 m Lam_LT=0.17 fiLT =0.42 XLT,mod =1.00
BUCKLING PARAMETERS:
|| = _ 1| = _
i About y axis: i About z axis:
Ly=240m Lam_y =0.34 Lz=2.40m Lam_z =0.50

Lapas [Lapy Laida
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Lery=2.40m Xy =0.97 Ler,z=240m Xz=0.92
Lamy = 25.86 kyy = 1.00 Lamz = 38.28 kyz =0.58

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.29 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.13 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.01<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 25.86 < Lambda,max = 150.00 Lambda,z = 38.28 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd = 0.29 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.30 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.20 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

7 Deflections (LOCAL SYSTEM):

uy =0.0cm < uy max =L/150.00 =2.9 cm Verified
Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60
uz=0.6 cm < uz max = L/150.00 =2.9 cm Verified

Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

ISvada: laikomoji galia pakankama ir jlinkis nevirsija ribinio

Zemesnio lygio skersiné krastiné sija

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 36 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 6 ULS/2=1*1.35 + 3*1.30 + 2*0.91 1*1.35+3*1.30+2*0.91

MATERIAL:
$355 (S355)  fy=2355.00 MPa

i)
SECTION PARAMETERS: SQUA 120x120x4

h=12.0cm gM0=1.00 gM1=1.00

b=12.0 cm Ay=9.07 cm2 Az=9.07 cm2 Ax=18.15cm2
tw=0.4 cm ly=402.28 cm4 1z=402.28 cm4 1x=625.35 cm4
tf=0.4 cm Wply=78.33 cm3 Wplz=78.33 cm3

Lapas [Lapy Laida
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INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.67 kN My,Ed = -3.04 KN*m Mz,Ed = 3.95 KN*m Vy,Ed = 12.64 kN
Nc,Rd = 644.25 kN My,Ed,max = -3.04 KN*m Mz,Ed,max =-4.77 KN*m Vy,c,Rd = 185.98 kN
Nb,Rd = 555.76 kN My,c,Rd = 27.81 KN*m Mz,c,Rd = 27.81 KN*m Vz,Ed = 8.16 kN

MN,y,Rd =27.81 kN*m  MN,z,Rd =27.81 kN*m  Vz,,Rd = 185.98 kN
Mb,Rd = 27.81 kN*m
Class of section =1

Al lI

' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 923.85 kN*m Curve,LT -d XLT =1.00
Ler,low=2.40 m Lam_LT=0.17 fiLT =0.43 XLT,mod =1.00
BUCKLING PARAMETERS:

| |= _ 1| [= _

i About y axis: i About z axis:
Ly=240m Lam_y =0.67 Lz=2.40m Lam_z = 0.67
Lery=2.40m Xy =0.86 Ler,z=240m Xz =0.86
Lamy = 50.98 kzy = 0.60 Lamz = 50.98 kzz =1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.11 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.14 < 1.00 (6.2.9.1.(2)

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.06 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,c,Rd = 0.07 < 1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd =0.04 <1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 50.98 < Lambda,max = 150.00 Lambda,z = 50.98 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd = 0.11 <1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.22 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.24 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

=1 Deflections (LOCAL SYSTEM):

uy =0.1cm < uy max = L/150.00 = 1.6 cm Verified
Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60
uz=0.1cm < uz max = L/150.00 = 1.6 cm Verified

Governing Load Case: 30 SLS:QPR/10=1*1.00 1*1.00

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

ISvada: laikomoji galia pakankama ir jlinkis nevirsija ribinio

Plieniniy peraukstéjimo kolony projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

Lapas [Lapy Laida
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CODE GROUP:
MEMBER: 6 peraukstéjimo kolonos 6 POINT: 1 COORDINATE: x=
0.00 L=0.00m

LOADS:
Governing Load Case: 8 ULS/4=1*1.35 + 4*1.30 + 2*0.91 1*1.35+4*1.30+2*0.91

MATERIAL:
$355 (S355)  fy=355.00 MPa

15}
SECTION PARAMETERS: SQUA 80x80x4

h=8.0 cm gMO0=1.00 gM1=1.00
b=8.0 cm Ay=5.87 cm2 Az=5.87 cm2 Ax=11.75 cm2
tw=0.4 cm ly=111.04 cm4 1z=111.04 cm4 Ix=176.24 cm4
tf=0.4 cm Wply=33.07 cm3 Wplz=33.07 cm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 13.02 kN My,Ed = 4.31 KN*m Mz,Ed = -0.74 KN*m Vy,Ed = -0.38 kN
Nc,Rd =417.05 kN My,Ed,max = 4.31 kN*m Mz,Ed,max = 0.80 kN*m Vy,T,Rd =119.51 kN
Nb,Rd = 121.79 kN My,c,Rd = 11.74 KN*m Mz,c,Rd = 11.74 KN*m Vz,Ed =-6.32 kN
MN,y,Rd =11.74 kKN*m  MN,z,Rd =11.74 kN*m  Vz,T,Rd =119.51 kN
Mb,Rd = 11.74 kKN*m Tt,Ed = 0.07 KN*m
Class of section = 1

A lI

: LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 157.09 kN*m Curve,LT -d XLT =1.00
Lcr,upp=4.05 m Lam_LT=0.27 fi,LT=0.48 XLT,mod = 1.00
BUCKLING PARAMETERS:

I | = _ [ | = .

10 About y axis: i About z axis:
Ly=4.05m Lam_y =172 Lz=4.05m Lam_z=1.72
Lery=4.05m Xy =0.29 Ler,z=4.05m Xz =0.29
Lamy = 131.73 kyy = 1.06 Lamz = 131.73 kyz =0.68

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.37 <1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.06 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)"* 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.20 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd =0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.05<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 131.73 < Lambda,max = 150.00 Lambda,z = 131.73 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd =0.37 <1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.54 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.43 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

Lapas [Lapy Laida
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=7 Deflections (LOCAL SYSTEM):

uy =0.1cm < uy max = L/150.00 = 2.7 cm Verified
Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60
uz=0.5cm < uz max = L/150.00 = 2.7 cm Verified

Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60

F Displacements (GLOBAL SYSTEM): Not analyzed

Section OK !!1

ISvada: laikomoji galia pakankama ir horizontalusis poslinkis nevirsija ribinio

Kampiniy ilgy kolony projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 33 POINT: 1 COORDINATE: x=0.49L=3.85
m

LOADS:
Governing Load Case: 15 ULS/11=1*1.35 + 2*1.30 1*1.35+2*1.30

MATERIAL:
$355 (S355)  fy=355.00 MPa

i)
SECTION PARAMETERS: SQUA 140x140x4

h=14.0cm gM0=1.00 gM1=1.00

b=14.0cm Ay=10.67 cm2 Az=10.67 cm2 Ax=21.35 cm2

tw=0.4 cm ly=651.62 cm4 12=651.62 cm4 1x=1007.34 cm4

tf=0.4 cm Wply=108.15 cm3 Wplz=108.15 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 20.91 kN My,Ed = -0.27 kN*m Mz,Ed = 0.79 KN*m Vy,Ed = 0.57 kN

Nc,Rd = 757.85 kN My,Ed,max = -3.81 kN*m Mz,Ed,max =-1.51 kN*m Vy,T,Rd =217.90 kN

Nb,Rd = 525.82 kN My,c,Rd = 38.39 KN*m Mz,c,Rd = 38.39 KN*m Vz,Ed =-0.87 kN
MN,y,Rd =38.39 kKN*m  MN,z,Rd =38.39 kN*m  Vz,T,Rd =217.90 kN
Mb,Rd = 38.39 kN*m Tt,Ed =-0.12 kN*m

Class of section = 1
A lI
' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 897.06 kN*m Curve,LT -d XLT =1.00
Lcr,low=4.05 m Lam_LT=0.21 fiLT=0.44 XLT,mod = 1.00

BUCKLING PARAMETERS:

|| == _ | [== _

il About y axis: 10 About z axis:
Ly=4.05m Lam_y =0.96 Lz=4.05m Lam_z = 0.96
Lcr,y=4.05m Xy =0.69 Ler,z=4.05m Xz =0.69
Lamy =73.31 kyy =1.02 Lamz =73.31 kyz = 0.62

Lapas [Lapy Laida
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.01 <1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd =0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 73.31 < Lambda,max = 120.00 Lambda,z = 73.31 < Lambda,max = 120.00 STABLE
My,Ed,max/Mb,Rd = 0.10 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.17 < 1.00
(6.3.3.(4)

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.14 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

71 Deflections (LOCAL SYSTEM):

uy=0.1cm < uy max =L/150.00 =5.3 cm Verified
Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60
uz=0.2cm < uz max = L/150.00 =5.3cm Verified

Governing Load Case: 29 SLS:QPR/9=1*1.00 + 2*0.20 1*1.00+2*0.20

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

ISvada: laikomoji galia pakankama ir horizontalusis poslinkis nevirsija ribinio

Plieninés vidurinés kolonos projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 3 Kolona_3 POINT: 2 COORDINATE: x=050L=1.93
m

LOADS:
Governing Load Case: 15 ULS/11=1*1.35 + 2*1.30 1*1.35+2*1.30

MATERIAL:
$355 (S355)  fy=355.00 MPa

Z

=

SECTION PARAMETERS: HEA 180

h=17.1cm gMO0=1.00 gM1=1.00

b=18.0 cm Ay=37.93 cm2 Az=14.47 cm2 Ax=45.25 cm2
tw=0.6 cm ly=2510.29 cm4 12=924.60 cm4 1x=14.20 cm4
tf=0.9 cm Wply=324.88 cm3 Wplz=156.50 cm3

INTERNAL FORCES AND CAPACITIES:

Lapas [Lapy Laida
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N,Ed = 284.30 kN My,Ed = -6.62 kN*m Mz,Ed = 1.29 KN*m Vy,Ed = -0.67 kN

Nc,Rd = 1606.42 kN My,Ed,max = -13.25 KN*m Mz,Ed,max = 2.58 kN*m
Vy,c,Rd = 777.44 kN

Nb,Rd = 425.35 kN My,c,Rd = 115.33 kN*m  Mz,c,Rd =55.56 kN*m  Vz,Ed = -3.44 kN

MN,y,Rd = 108.12 kN*m MN,z,Rd = 55.56 kN*m  Vz,c,Rd = 296.60 kN
Class of section = 2

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= ]

— Abouty axis: = About z axis:
Ly=3.85m Lam_y = 1.01 Lz=3.85m Lam_z =167
Leryy =5.78 m Xy =0.59 Lcr,z=578m Xz =0.26
Lamy = 77.54 kzy =0.36 Lamz = 127.76 kzz =0.88

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.18 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.06 <1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.03 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,c,Rd =0.00 < 1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd=0.01<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 77.54 < Lambda,max = 144.00 Lambda,z = 127.76 < Lambda,max = 144.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.45 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.75 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

=i

Deflections (LOCAL SYSTEM): Not analyzed

F_ Displacements (GLOBAL SYSTEM):

vx=0.0cm < vxmax = L/150.00 =2.6 cm Verified
Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60
vy =0.0 cm < vy max = L/150.00 = 2.6 cm Verified

Governing Load Case: 29 SLS:QPR/9=1*1.00 + 2*0.20 1*1.00+2*0.20

Section OK 11

ISvada: laikomoji galia pakankama

Plieninés sijos perdangoms atremti projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 47 Sijos_47 POINT: 2 COORDINATE: x=050L=1.75
m

LOADS:
Governing Load Case: 17 ULS/13=1*1.35 + 4*0.78 + 2*1.30 1*1.35+4*0.78+2*1.30

Lapas [Lapy Laida
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MATERIAL:
$355 (S355)  fy=355.00 MPa

Z

=

SECTION PARAMETERS: HEA 240

h=23.0cm gM0=1.00 gM1=1.00

b=24.0 cm Ay=64.54 cm2 Az=25.18 cm2 Ax=76.84 cm2

tw=0.8 cm ly=7763.18 cm4 1z=2768.81 cm4 1x=38.20 cm4

tf=1.2 cm Wply=744.68 cm3 Wplz=351.70 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 1.38 kN My,Ed = 119.76 kKN*m

Nc,Rd = 2727.66 kN My,Ed,max = 119.76 kN*m

Nb,Rd = 1869.41 kN My,c,Rd = 264.36 KN*m Vz,Ed =2.50 kN
MN,y,Rd = 264.36 kKN*m Vz,c,Rd =516.00 kN

Mb,Rd = 232.50 kN*m
Class of section = 2

Al lI

: LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 493.18 kN*m Curve, LT -b XLT=0.85
Lcr,upp=3.50 m Lam_LT=0.73 fiLT=0.76 XLT,mod =0.88
BUCKLING PARAMETERS:

|| == _ || [== ,

il About y axis: 10 About z axis:
Ly=350m Lam_y =0.46 Lz=350m Lam_z=0.76
Ler,y =3.50 m Xy =0.90 Lcr,z=3.50m Xz =0.69
Lamy = 34.82 kyy = 1.00 Lamz = 58.30 kzy =0.51

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.45<1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.00<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 34.82 < Lambda,max = 150.00 Lambda,z = 58.30 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd = 0.52 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.52 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.27 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

uy =0.0cm < uy max = L/150.00 = 2.3 cm Verified
Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60
uz=0.7cm < uz max = L/150.00 = 2.3 cm Verified

Governing Load Case: 28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK !
ISvada: laikomoji galia pakankama

1.6.1. Rémo mazgy projektavimas

Lapas [Lapy Laida
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Plieninés kolonos su plienine sija mazgo skaic¢iavimas

Robot Structural Analysis Professional 2023

Calculation of the beam-column (flange) connection

Ratio

EN 1993-1-8:2005/AC:2009 0.91

-------------- HEA 240
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GENERAL
Connection no.: 1
Connection name: Beam-column (flange)
Structure node: 18
Structure members: 3, 47
GEOMETRY
COLUMN
Section: HEA 180
Member no.: 3
o= -90.0 [Deg] Inclination angle
he = 171 [mm] Height of column section
brc = 180 [mm] Width of column section
twe = 6 [mm] Thickness of the web of column section
tre = 10 [mm] Thickness of the flange of column section
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Section: HEA 180

re= 15 [mm] Radius of column section fillet

Ac = 45.25 [cm?] Cross-sectional area of a column

lyc = 2510.29 [cm* Moment of inertia of the column section
Material: S 355

fye = 355.00 [MPa] Design resistance

fuc = 470.00 [MPa] Tensile resistance

BEAM

Section: HEA 240

Member no.: 47

o= 0.0 [Deg] Inclination angle

hp = 230 [mm] Height of beam section

by = 240 [mm] Width of beam section

two = 8 [mm] Thickness of the web of beam section
to = 12 [mm] Thickness of the flange of beam section
Io = 21 [mm] Radius of beam section fillet

Ap = 76.84 [cm?] Cross-sectional area of a beam

lyb = 7763.18 [cm* Moment of inertia of the beam section
Material: S 355

fyp = 355.00 [MPa] Design resistance

fup = 470.00 [MPa] Tensile resistance

PLATE

Type: bilateral

lp = 160 [mm] Plate length

hp = 181 [mm] Plate height

tp = 10 [mm] Plate thickness

Material: S 355

fyp = 355.00 [MPa] Design resistance

fup = 470.00 [MPa] Tensile resistance

BOLTS

BOLTS CONNECTING BEAM WITH PLATE

The shear plane passes through the UNTHREADED portion of the bolt.

Class = 8.8 Bolt class
d= 24 [mm] Bolt diameter
do= 26 [mm] Bolt opening diameter
As = 3.53 [cm?] Effective section area of a bolt
A= 4.52 [cm?] Area of bolt section
fuo= 800.00 [MPa] Tensile resistance
= 2 Number of bolt columns
w = 3 Number of bolt rows
e1= 32 [mm] Level of first bolt
p2 = 60 [mm] Horizontal spacing
p1 = 58 [mm] Vertical spacing
WELDS
Acp = 7 [mm] Fillet welds connecting plate with column

MATERIAL FACTORS

Lapas
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MO = 1.00 Partial safety factor [2.2]
M2 = 1.25 Partial safety factor [2.2]
LOADS

Case: 17: ULS/13=1*1.35 + 4*0.78 + 2*1.30 1*1.35+4*0.78+2*1.30

Nbed = -1.38 [KN]  Axial force

Vpbed=  141.87 [kN] Shear force

Mb,ed = 0.00 [kN*m] Bending moment

RESULTS

BOLTS CONNECTING BEAM WITH PLATE

BOLT CAPACITIES

Fvra = 347.44 [kN] Shear bolt resistance in the unthreaded portion of a bolt Fv,rd= 0.6*fub*Av*m/iymz
Bolt bearing on the beam

Direction x

kix = 1.42 Coefficient for calculation of Fo,rd kix = min[2.8*(e1/do)-1.7, 1.4*(p1/do)-1.7, 2.5]
kix > 0.0 1.42 > 0.00 verified

Olbx = 0.41 Coefficient for calculation of Fprd abx=min[e2/(3*do), p2/(3*do)-0.25, fun/fu, 1]
abx > 0.0 0.41 > 0.00 verified

Foraix= 39.51  [kN]  Bearing resistance of a single bolt Fb Ra1x=Kix*owx*fu*d*tifym2
Direction z

kiz = 1.53 Coefficient for calculation of Fprd kiz=min[2.8*(e2/do)-1.7, 1.4*(p2/do)-1.7, 2.5]
kiz > 0.0 1.53 > 0.00 verified

Obz = 0.49 Coefficient for calculation of Fprd abz=min[e1/(3*do), p/(3*do)-0.25, fuv/fu, 1]
abz > 0.0 0.49 > 0.00 verified

Foraiz= 51.14  [kN]  Bearing resistance of a single bolt Fb,rd1z=K1z*abz*fu*d*tifymz
Bolt bearing on the plate

Direction x

Kix = 1.42 Coefficient for calculation of Fprd kix=min[2.8*(e1/do)-1.7, 1.4*(p1/do)-1.7, 2.5]
kix > 0.0 1.42 > 0.00 verified

Olbx = 0.52 Coefficient for calculation of Fprd abx=min[e2/(3*do), p2/(3*do)-0.25, fub/fu, 1]
abx > 0.0 0.52 > 0.00 verified

Ford2x = 133.36  [kN]  Bearing resistance of a single bolt Fb,rd2x=Kix* o fu*d*tifymz
Direction z

kiz = 1.53 Coefficient for calculation of Fprd k1z=min[2.8*(e2/do)-1.7, 1.4*(p2/do)-1.7, 2.5]
kiz > 0.0 1.53 > 0.00 verified

Olbz = 0.42 Coefficient for calculation of Fprd obz=min[e1/(3*do), p1/(3*do)-0.25, fub/fu, 1]
obz > 0.0 0.42 > 0.00 verified

Forda2z= 115.11  [kN]  Bearing resistance of a single bolt Fo,rd2z=K1z* oz *fu*d*tifymz

FORCES ACTING ON BOLTS IN THE PLATE - BEAM CONNECTION

Bolt shear

e= 82 [mm] Distance between centroid of a bolt group and center of column flange

Mo = 11 'g [kl\;*m Real bending moment Mo=Mp,ed+Vbed*e
Fnx= 0.23 [kN] Component force in a bolt due to influence of the longitudinal force Fnx=|Nb ed|/n
Fvz = 23 g [kN] Component force in a bolt due to influence of the shear force Fvz=|Vbed|/n
= 35. ;5 [KN] dCi(r)g(]:EgEent force in a bolt due to influence of the moment on the x Fwmx=|Mol*zi/¥ (xi>+zi%)
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Bolt shear
e= 82 [mm] Distance between centroid of a bolt group and center of column flange
18.4 i i
Fuy = [KN] Component force in a bolt due to influence of the moment on the z Fuz=|Mol*xi/y (x2+22)
5 direction
Fxea 35.9 . . . . _
_ 1 [kN] Design total force in a bolt on the direction x Fxed = Fnx + Fux
Fz,Ed 42.1 . . . . _
_ 0 [kN] Design total force in a bolt on the direction z Fzed = Fvz + Fumz
— 2 2
Fea= - g [kN] Resultant shear force in a bolt Fea = V( Fued® + FZ*Ed)
Frax = 39- i [kN] Effective design capacity of a bolt on the direction x FRdX:mm(Es:::X)’
X,
Fraz= 1 le [KN] Effective design capacity of a bolt on the direction z FRdemm(Essgiz)’
V4
|Fxed| < Frax 135.91| < 39.51 verified (0.91)
|FzEd| < Fraz 142.10| < 51.14 verified (0.82)
Fed < Furd 55.33 < 347.44 verified (0.16)
VERIFICATION OF THE SECTION DUE TO BLOCK TEARING (SHEAR FORCE)
PLATE
Ant = 6.80 [cm?] Net area of the section in tension
Anv = 8.35[cm?] Area of the section in shear
Vetirda =298. 98 [kN] Design capacity of a section weakened by openings Verrd=0.5*fu*Antlymz + (LIV3)*fy*Anvlymo
[0.5*Vp,Ed| < Vefird |70.94| < 298.98 verified (0.24)
BEAM
Ant = 3.97 [cm?] Net area of the section in tension
Any = 8.10 [cm?] Area of the section in shear
Vefird = 240.75  [kKN]  Design capacity of a section weakened by openings Vera=0.5*fu*Antfymz + (1/N3)*y* Anviymo
|Vb.Ed| £ Vefird [141.87| < 240.75 verified (0.59)
VERIFICATION OF A PLATE WEAKENED BY OPENINGS
A= 9.02 [cm?  Area of tension zone of the gross section
Atnet = 6.42 [em?] Net area of the section in tension
0.9%(AcnedAr) = (fy*ym2)/(fu*ymo) 0.64 < 0.94
Whet = 48.35 [cm®  Elastic section modulus
Mcrdanet = 17.17 [kN*m] Design resistance of the section for bending Me,Rdnet = Whet*fyp/ymo
|M0|SMC,Rdnet [5.80] < 17.17 verified (0.34)
A= 18.10 [cm?] Effective section area for shear Av = hp*tp
Avnet= 10.30 [cm? Net area of a section effective for shear Avnet=Av-nv*do
Vpirda = 211.11  [kN]  Design plastic resistance for shear Vi ra=(Av net*fy)/ (V3*ymo)
[0.5*Vb,ed| < Vpird [70.94] < 211.11 verified (0.34)
VERIFICATION OF A BEAM SECTION WEAKENED BY OPENINGS
A= 8.59 [cm?]  Area of tension zone of the gross section
Atnet = 4.69 [cm?]  Net area of the section in tension
0.9%(AtnedAr) = (fy*ym2)/(fu*ymo) 0.49 < 0.94
Whet = 58.49 [cm® Elastic section modulus
Mcrdnet = 20.76 [kN*m] Design resistance of the section for bending Me,Rdnet = Whet*fyp/ymo
[Mo| £ Me Rdnet |11.60] < 20.76 verified (0.56)
Ay = 17.25 [cm?] Effective section area for shear
Avnet= 11.40 [cm? Net area of a section effective for shear Avnet=Av-nv*do
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A= 17.25 [cm?] Effective section area for shear
Vpird = 233.65 [kN]  Design plastic resistance for shear Vpl,ra=(Av,net*fy)/ (V3*ymo)
Vbed £ VpiRd 1141.87| < 233.65  verified (0.61)
WELD RESISTANCE
FILLET WELDS CONNECTING PLATE WITH COLUMN
Aw = 12.67 [ecm?  Weld area Aw = hp*agp
o= 142.36 [MPa] Normal stress in a weld 6 = 0.5 * [Np,ed/As + Mo/Wyw]
6L = 100.66 [MPa] Normal perpendicular stress in the weld c1=6/\2
lo1| € 0.9%fulymz |100.66] < 338.40 verified (0.30)
T = 100.66 [MPa] Perpendicular tangent stress T1=CL
w= 55.99 [MPa] Parallel tangent stress =0.25*Vp ed/Aw
Bw = 0.90 Correlation coefficient [Table 4.1]
V[o12+3*(t2+1.12)] < ful (Bw*ym2) 223.46 < 417.78 verified (0.53)
REMARKS
Distance between plate horizontal edge and beam upper flange is too small 25 [mm] < 33 [mm]
Length of plate connecting the beam is too large 181 [mm] > 164 [mm]
Connection conforms to the code |Ratio|0.91
ISvada: laikomoji galia pakankama
1.6.2. Uzstiklinto medinio rémo tinkamumo ribinis bavis
Tikrinamas stogelio horizontalus poslinkis:
Lapas [Lapy Laida
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u, = 0,6cm < L/700 = 7,9/700 = 1,1cm.

ISvada: salyga tenkinama

Tikrinamas sijy vertikalus jlinkis:
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Plieninés sijos perdangoms atremti vertikalus jlinkis:
u, =0,7cm < L/150 = 3,5/150 = 2,3cm.
Stiklintos dalies gembinés sijos vertikalus jlinkis:

u, =1,0cm < L/200 = 2,2/200 = 1,1cm.
Stiklintos dalies virSutinés sijos vertikalus jlinkis:

u, = 1,1cm < L/200 = 2,4/200 = 1,2cm.

ISvada: salyga tenkinama

1.7. Metalinio stogelio tarp asiy B-C uz 1 aSies skai¢iavimas
Skaiciuojamas iSorinis metalinis stogelis. Laikancios kolonos ir sijos i§ déziniy skerspjuviy,
plieno klasé S355J2H. Plieninés kolonos prie pamato jungiamos lanksc¢iai. Sijos su kolonomis

jungiamos standziai.
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Stogelio skai¢iuotiné schema:

Nuolatiné apkrova:

. 'pZ=-0.70
‘ \’\‘J//
&
&
& &
Lapas [Lapy Laida
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Sniego apkrova:

&
&
<!
V¢jo apkrova slegianti stogeli:
pX=022 |
| /-/'_/(\f
pX=0.22 .
[ pX=0.22
pX=0.22 -
& pX=0.22 |

Véjo apkrova traukianti stogelj:
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pX=0.22
| ST N
pX=0.22 S
NN D=2
pX=022 "~
| Y| \\\- - = N~
' | pz=0.86
1
Y  pX=0.22
¢ i
&
3

Stogelio kolonos projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 7 Kolona_7 POINT: 3 COORDINATE: x=1.00L=4.10
m

LOADS:
Governing Load Case: 16 ULS/11=1*1.35 + 4*0.78 + 2*1.30 1*1.35+4*0.78+2*1.30

MATERIAL:
$355 (S355)  fy=355.00 MPa

15}
SECTION PARAMETERS: SQUA 140x140x4

h=14.0 cm gM0=1.00 gM1=1.00

b=14.0 cm Ay=10.67 cm2 Az=10.67 cm2 Ax=21.35cm2
tw=0.4 cm ly=651.62 cm4 1z=651.62 cm4 1x=1007.34 cm4
tf=0.4 cm Wply=108.15 cm3 Wplz=108.15 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 33.94 kN My,Ed = -8.19 kN*m Mz,Ed = -0.58 kN*m Vy,Ed = 0.14 kN
Nc,Rd = 757.85 kN My,Ed,max = -8.19 kN*m Mz,Ed,max = -0.58 kN*m Vy,c,Rd =218.77 kN
Nb,Rd = 178.25 kN My,c,Rd = 38.39 KN*m Mz,c,Rd = 38.39 KN*m Vz,Ed =-2.35 kN

MN,y,Rd =38.39 kN*m  MN,z,Rd =38.39 kN*m  Vz,c,Rd =218.77 kN
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| == , L == .

&l About y axis: 2.0 About z axis:
Ly=4.10m Lam_y =194 Lz=4.10m Lam_z=1.94
Lcr,y=8.20m Xy =0.24 Lcr,z=8.20m Xz=0.24
Lamy = 148.42 kyy =0.82 Lamz = 148.42 kyz = 0.53
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.04 <1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.21 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.08 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,c,Rd = 0.00 < 1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd=0.01<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 148.42 < Lambda,max = 150.00 Lambda,z = 148.42 < Lambda,max = 150.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.37 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.32 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

——i-n

Deflections (LOCAL SYSTEM): Not analyzed

F Displacements (GLOBAL SYSTEM):

vX=0.4cm < vxmax =L/150.00 =2.7 cm Verified
Governing Load Case: 32 SLS:CHR/5=1*1.00 + 5*1.00 (1+5)*1.00
vy =0.0cm < vy max = L/150.00 = 2.7 cm Verified

Governing Load Case: 32 SLS:CHR/5=1*1.00 + 5*1.00 (1+5)*1.00

Section OK !
ISvada: salyga tenkinama

Pagrindinés stogelio sijos projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 9 Sija_9 POINT: 2 COORDINATE: x=043L=2.15
m

LOADS:
Governing Load Case: 16 ULS/11=1*1.35 + 4*0.78 + 2*1.30 1*1.35+4*0.78+2*1.30

MATERIAL:
$355 (S355)  fy=355.00 MPa

it
E} SECTION PARAMETERS: RECT 200x100x5

h=20.0 cm gM0=1.00 gM1=1.00

b=10.0 cm Ay=9.45 cm2 Az=18.91 cm2 Ax=28.36 cm2

tw=0.5 cm ly=1459.25 cm4 12=496.94 cm4 1x=1185.78 cm4

tf=0.5 cm Wply=181.37 cm3 Wplz=112.09 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 1.87 kN My, Ed = 20.35 KN*m Mz,Ed = 0.16 KN*m Vy,Ed = 0.17 kN

Nc,Rd = 1006.78 kN My,Ed,max = 20.35 KN*m Mz,Ed,max = -1.55 kN*m Vy,T,Rd = 185.65 kN

Nb,Rd = 349.32 kN My,c,Rd = 64.39 KN*m Mz,c,Rd = 39.79 KN*m Vz,Ed =1.27 kN
MN,y,Rd =64.39 kN*m  MN,z,Rd =39.79 kN*m  Vz,T,Rd = 371.30 kN
Mb,Rd = 64.39 KN*m Tt,Ed = 1.59 KN*m
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Class of section =1

Ll LE

' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 722.97 KN*m Curve,LT -d XLT =1.00
Lcr,upp=5.00 m Lam_LT =0.30 fi,LT =0.49 XLT,mod =1.00
BUCKLING PARAMETERS:

= | = .

& About y axis: 1 | [== About z axis:
Ly=5.00m Lam_y =0.91 Lz=5.00m Lam_z = 1.56
Ler,y=5.00m Xy =0.73 Ler,z=5.00m Xz =0.35
Lamy = 69.70 kyy = 0.94 Lamz = 119.45 kyz=0.41

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.32 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.15 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd =0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.04 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 69.70 < Lambda,max = 150.00 Lambda,z = 119.45 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd =0.32 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.32 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.22 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

=1 Deflections (LOCAL SYSTEM):

uy =0.0cm < uy max = L/200.00 = 2.5 cm Verified
Governing Load Case: 32 SLS:CHR/5=1*1.00 + 5*1.00 (1+5)*1.00
uz=1.2cm < uz max = L/200.00 = 2.5 cm Verified

Governing Load Case: 33 SLS:CHR/6=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK !
ISvada: salyga tenkinama

Soniniy stogelio sijy projektavimas

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 10 Sijal_10 POINT: 1 COORDINATE: x=0.78L=2.02
m

LOADS:
Governing Load Case: 16 ULS/11=1*1.35 + 4*0.78 + 2*1.30 1*1.35+4*0.78+2*1.30
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MATERIAL:
$355 (S355)  fy=2355.00 MPa

i)
SECTION PARAMETERS: RECT 200x100x5

h=20.0 cm gM0=1.00 gM1=1.00

b=10.0 cm Ay=9.45 cm2 Az=18.91 cm2 Ax=28.36 cm2
tw=0.5 cm ly=1459.25 cm4 12=496.94 cm4 1x=1185.78 cm4
tf=0.5 cm Wply=181.37 cm3 Wplz=112.09 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.61 kN My,Ed = 7.52 kN*m Mz,Ed =-0.56 KN*m Vy,Ed =-0.92 kN
Nc,Rd = 1006.78 kN My,Ed,max =7.52 kN*m Mz,Ed,max =-1.55 kN*m Vy,c,Rd =193.75 kN
Nb,Rd = 793.60 kN My,c,Rd = 64.39 kN*m Mz,c,Rd = 39.79 KN*m Vz,Ed =-13.08 kN

MN,y,Rd =64.39 kN*m  MN,z,Rd =39.79 kN*m  Vz,c,Rd = 387.51 kN
Mb,Rd = 64.39 kN*m
Class of section =1

Ll lI

: LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr =2271.92 KN*m Curve,LT -d XLT =1.00
Lcr,upp=2.60 m Lam_LT=0.17 fiLT =042 XLT,mod =1.00
BUCKLING PARAMETERS:

| e | =

w | = Abouty axis: i | =1 About z axis:
Ly=2.60m Lam_y =0.47 Lz=2.60m Lam_z =0.81
Lcr,y=2.60m Xy =0.93 Lcr,z=2.60m Xz =0.79
Lamy = 36.25 kyy =0.79 Lamz = 62.11 kyz = 0.45

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.12<1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.03 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,c,Rd =0.00 < 1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd=0.03<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 36.25 < Lambda,max = 150.00 Lambda,z = 62.11 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd =0.12 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.11 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.09 < 1.00
(6.3.3.(4)

LIMIT DISPLACEMENTS

7 Deflections (LOCAL SYSTEM):

uy =0.0cm < uy max = L/150.00 = 1.7 cm Verified
Governing Load Case: 28 SLS:CHR/1=1*1.00 + 4*1.00 + 2*0.50 (1+4)*1.00+2*0.50
uz=0.1cm < uz max = L/150.00 = 1.7 cm Verified

Governing Load Case: 33 SLS:CHR/6=1*1.00 + 4*0.60 + 2*1.00 (1+2)*1.00+4*0.60

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

Lapas [Lapy Laida
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ISvada: salyga tenkinama

1.7.1. Medinio stogelio Mazgy skaiciavimas

Kolonos bazés skai¢iavimas

Skai¢iuojamas mazgo metaliniy konstrukcijy laikomoji galia ir standumas, kuris panaudojamas bendrame
modelyje, kad jvertinti mazgo dalinj standuma.

1.7.2. Metalinio stogelio tinkamumo ribinis buvis

Tikrinamas stogelio kolonos virSutinio tasko horizontalus poslinkis:

\
& &

U, =04cm < L/700 = 4,1/700 = 0,6¢cm.

ISvada: salyga tenkinama

Tikrinamas sijy vertikalus jlinkis:

Lapas [Lapy Laida
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0.1
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u, =1,3cm < L/200 =5,5/200 = 2,8cm.

ISvada: salyga tenkinama

1.8. Priedangos skaifiavimas

Pastato riisys projektuojamas kaip priedanga. Poliy siena i§ 500mm poliy su S0mm tarpu
tarp poliy ir monolitiné perdanga 350mm storio, sujungta su poliy siena lanks¢iai. Poliy sienos
poliy stabilumas montavimo stadijoje skai¢iuojamas kaip liaunos atraminés sienos, kad momentas
nuo aktyvaus grunto slégio nevir§yty momento nuo pasyvaus grunto slégio. Eksploatavimo
stadijoje poliy siena suvarZyta perdanga i§ virSaus, ir grindimis ant grunto Zemiau. Skai¢iuojant
armavimg grunto trintis skai¢iuojamojoje schemoje nevertinama. Poliy sienos betonas C30/37
XC2 W8, armatiira S500. Priedangos perdangos betonas C30/37 XC1, armattra S500. Priedangos

sienos ir perdangos atsparumas ugniai R180.

1.8.1. Priedangos perdangos skaifiavimas

Priedangos perdanga atremta lanksciai ant poliy sienos i$ keturiy pusiy. Skai¢iuojamoji schema:

Lapas [Lapy Laida
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Veikiancios charakteristinés apkrovos.

Nuolatinés apkrovos:

Ypatingyjy poveikiy apkrovos (vir§ priedangos perdangos esanciy statinio auks$ty konstrukcijy

gritties sukeltos dinaminés apkrovos ir sprogimo bangos sukelta vibracija):

Lapas [Lapy Laida
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Reikalingas perdangos armavimas.

Apatinis armavimas X Kryptimi:

Apatinis armavimas Y kryptimi:

Lapas [Lapy Laida

IN2329-01-TP-SK-S - 116 0




Konstrukeijy. Sprendiniy detalieji skaiiavimai dalis Nauja statyba. Ypatingasis

| Kultiiros paskirties pastato, Gedimino g. 69, KaiSiadorys, statybos projektas
Architecture Construction Engineering statinys

VirSutinis armavimas X kryptimi:

VirSutinis armavimas Y kryptimi:

Lapas [Lapy Laida
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Slab: Slab1l - Panel no. 1

1.1. Reinforcement:

e Type : Perdanga

e Main reinforcement direction :0°

Main reinforcement grade : B500B; Characteristic strength = 500.00 MPa
Horizontal branch of the stress-strain diagram

e Ductility class ‘B

e Bar diameters bottom  d1=1.2 (cm) d2=1.2 (cm)
top d1=1.2(cm) d2=1.2(cm)

e Cover bottom  ¢1=4.5(cm)
top c2=4.5(cm)

e Cover deviations Cdev = 1.0(cm), Cdur =0.0(cm)

1.2. Concrete

Class : C30/37; Characteristic strength = 30.00 MPa
Rectangular stress distribution [3.1.7(3)]

e Density : 2501.36 (kG/m3)

e Concrete creep coefficient :1.33

e Cement class °N

1.3. Hypothesis

e Calculations according to : EN 1992-1-1:2004/A1:2014
e Method of reinforcement area calculations : analytical

Lapas [Lapy Laida
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Allowable cracking width
- upper layer

- lower layer

Allowable deflection
Verification of punching
Exposure

- upper layer

- lower layer

Calculation type
Structure class

Modified partial coefficients:

ac=09  1992-1-13.1.6 (1)P

1.4. Slab geometry

Thickness 0.350 (m)

Contour:
edge beginning end
x1 yl X2
1 0.000 -17.480 6.000
2 6.000 -17.480 6.000
3 6.000 0.000 0.000
4 0.000 0.000 0.000
Support:
ne Name dimensions
(m)
0 linear 4.640/0.300

* - head present

1.5. Calculation results:

1.5.1. Maximum moments + reinforcement for bending

AX(+)
Provided reinforcement (cm2/m):

28.37
Modified required reinforcement (cm2/m):

25.04
Original required reinforcement (cm2/m):

25.04
Coordinates (m):

0.000;-0.555

0.000;0.000

1.5.2. Maximum moments + reinforcement for bending

AX(+)
Symbol: required area/provided area
AX(+) (cm2/m) 25.04/28.37
25.04/28.37
AX(-) (cm2/m) 27.88/61.36
45.91/61.36

: 0.30 (mm)
: 0.30 (mm)
: 3.80 (cm)
:no
i XC1
1 XC1
: simple bending
1S4
length
y2 (m)
-17.480 6.000
0.000 17.480
0.000 6.000
-17.480 17.480
coordinates edge
X y
0.000 -4.420 —
AX(-) Ay(+) Ay(-)
61.36 34.39 66.27
59.02 25.73 46.11
59.02 25.73 46.11
3.000;-8.592 0.000;-1.110
AX(-) Ay(+) Ay(-)
0.00/9.62 20.88/28.37
59.02/61.36 27.88/61.36

IN2329-01-TP-SK-S
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Ay(+) (cm2/m)

Ay(-) (cm2/m)

Mxx (KN*m/m)
Myy (KN*m/m)
Mxy (KN*m/m)

Nxx (KN/m)
Nyy (kN/m)
Nxy (kN/m)

Mxx (KN*m/m)
Myy (KN*m/m)
Mxy (KN*m/m)

Nxx (kN/m)
Nyy (KN/m)
Nxy (kN/m)

Mxx (KN*m/m)
Myy (KN*m/m)
Mxy (KN*m/m)

Nxx (KN/m)
Nyy (kN/m)
Nxy (kN/m)
Coordinates (m)

Coordinates* (m)

1.5.4. Deflection

25.73/34.39
23.04/34.39
20.02/66.27
46.11/66.27

SLS
4.44
0.05
-27.57

0.48
-0.43
2.71

ULS
5.93
0.06
-36.80

0.64
-0.57
3.62

0.00/10.54

12.38/22.44

-68.92
-17.02
-0.06

0.01
0.25
-0.11

-91.98
-22.71
-0.08

0.02
0.33
-0.15

ULS - accid. comb.

43.52
1.56
-261.76

32.74
12.57
-4.75

0.000;-0.555
0.000;0.000

-658.21
-162.74
-0.50

-6.83
-18.69
16.52

3.000;-8.592

25.73/34.39

21.39/66.27

4.65 -27.62
14.39 -30.49
-22.85 -27.19
1.31 0.23
-7.79 -0.17
3.08 0.74
6.21 -36.87
19.23 -40.69
-30.49 -36.29
1.75 0.31
-10.40 -0.23
4.12 0.99
41.21 -263.55
124.29 -290.52
-219.05 -259.06
178.43 1.66
100.65 -1.22
-61.69 8.00
0.000;-1.110

0.000;16.925;0.000 3.000,8.888;0.000 0.000;16.370;0.000

0.000;17.480;0.000

* - Coordinates in the structure global coordinate system

[f(+)| = 0.00 (cm) <= fdop(+) = 3.80 (cm)
[f(-)| = 0.46 (cm) <= fdop(-) = 3.80 (cm)

1.5.5. Cracking
upper layer

ax = 0.00 (mm) <= adop = 0.30 (mm)
ay = 0.00 (mm) <= adop = 0.30 (mm)

lower layer

ax = 0.03 (mm) <= adop = 0.30 (mm)
ay = 0.00 (mm) <= adop = 0.30 (mm)

3. Results - detailing

List of solutions:
Reinforcement: bars
Solution no.

1

Results for the solution no. 1
Reinforcement zones

Reinforcement range
Diameter / Weight

Total weight

(kG)

10928.66

IN2329-01-TP-SK-S
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Bottom reinforcement

Name coordinates Provided reinforcement At
Ar
x1 yl X2 y2 ¢ (mm)/ (cm) (cm2/m)
(cm2/m)
1/1- Ax Main 0.000  -17.480 6.000  0.000 25.0/8.0 59.02 <
61.36
1/2- Ay Perpendicular 0.000 -17.480 6.000  0.000 20.0/16.0 18.17 <
19.63
1/3-(1/2-) Ay Perpendicular 0.000  -4.370  6.000 0.000 25.0/8.0
46.11 < 50.31
1/4-(1/2-) Ay Perpendicular 0.000  -17.480 6.000 -13.984 25.0/8.0
44.06 < 50.31
Top reinforcement
Name coordinates Provided reinforcement At
Ar
x1 yl X2 y2 ¢ (mm) / (cm) (cm2/m)
(cm2/m)
1/5+ Ax Main 0.000  -17.480 6.000  0.000 14.0/ 16.0 8.28 <
9.62
1/6+(1/5+) Ax Main 0.000  -4370 6.000  0.000 20.0/8.0 25.04 <
29.26
1/7+(1/5+) Ax Main 0.000  -17.480 6.000  -13.110 20.0/8.0 2489 <
29.26
1/8+ Ay Perpendicular 0.000 -17.480 6.000  0.000 14.0/16.0 9.44 <
9.62
1/9+(1/8+) Ay Perpendicular  0.000 -4.370 6.000 0.000 20.0/8.0
25.73 < 29.26
1/10+(1/8+) Ay Perpendicular 0.000  -17.480 6.000 -13.984 20.0/8.0
22.04 < 29.26
Material survey
e Concrete volume = 36.708 (m3)
e Formwork =104.880 (m2)
e Slab circumference = 46.960 (m)
e Area of openings = 0.000 (m2)
e Steel B500B
e Total weight =11250.80 (kG)
o Density = 306.49 (kG/m3)
e Average diameter =20.1 (mm)
e Survey according to diameters:
Diameter Length Number of identical elements:
(m)
14 5.910 109
14 8.945 74
20 4.486 37
20 5.360 37
20 5.910 54
20 9.050 74
25 4.357 37
25 5.231 37
Lapas [Lapy Laida
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25 5.910 218

ISvada: salyga tenkinama

Monolitinés sienos reikalingas armavimas:

ISorinis tinklas X kryptimi:

ISorinis tinklas Y kryptimi:

Vidinis tinklas X kryptimi:

Vidinis tinklas Y kryptimi:

Lapas [Lapy Laida
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1. Wall: Slab4 - Panel no. 4

1.1. Reinforcement:

e Type : siena

e Main reinforcement direction :0°

Main reinforcement grade : B500B; Characteristic strength = 500.00 MPa
Horizontal branch of the stress-strain diagram

e Ductility class ‘B

e Bar diameters bottom d1=1.2(cm) d2=1.2 (cm)
top d1=1.2 (cm) d2=1.2 (cm)

e Cover bottom c1=5.5(cm)
top c2=5.5(cm)

e Cover deviations Cdev =1.0(cm), Cdur =0.0(cm)

1.2. Concrete

Class : C30/37; Characteristic strength = 30.00 MPa
Rectangular stress distribution [3.1.7(3)]

e Density :2501.36 (kG/m3)

e Concrete creep coefficient :1.34

e Cement class °N

1.3. Hypothesis

e Calculations according to : EN 1992-1-1:2004/A1:2014
e Method of reinforcement area calculations : analytical
e Allowable cracking width
- upper layer :0.30 (mm)
- lower layer :0.30 (mm)
. Verification of punching : no
. Exposure
- upper layer 1 XC2
- lower layer 1 XC2
e Calculation type : compression/tension
e Structure class 1S4

Modified partial coefficients:
acc=0.9 1992-1-1 3.1.6 (1)P

1.4. Slab geometry

Lapas [Lapy Laida
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Thickness 0.300 (m)

Contour:

edge beginning end length

x1 yl X2 y2 (m)

1 0.000 3.150 4.640 3.150 4.640

2 4.640 3.150 4.640 0.000 3.150

3 4.640 0.000 0.000 0.000 4.640

4 0.000 0.000 0.000 3.150 3.150
Support:

n° Name dimensions  coordinates edge

(m) X
0 linear 0.350/4.640 2.320 3.150 —

* - head present

1.5. Calculation results:

1.5.1. Maximum forces + reinforcement

AX(+) AX(-) Ay(+) Ay()
Provided reinforcement (cm2/m):

20.94 20.94 20.94 20.94
Modified required reinforcement (cm2/m):

15.54 15.54 15.54 15.54
Original required reinforcement (cm2/m):

15.54 15.54 15.54 15.54
Coordinates (m):

1.140;-0.000 1.140;-0.000 0.000;2.625

0.000;2.625

1.5.2. Maximum forces + reinforcement

AX(+) AX() Ay(+) Ay()
Symbol: required area/provided area
AX(+) (cm2/m) 15.54/20.94 15.54/20.94 0.00/20.94

0.00/20.94
AX(-) (cm2/m) 15.54/20.94 15.54/20.94 0.00/20.94

0.00/20.94
Ay(+) (cm2/m) 15.54/20.94 15.54/20.94 15.54/20.94

15.54/20.94
Ay(-) (cm2/m) 15.54/20.94 15.54/20.94 15.54/20.94

15.54/20.94

SLS
Mxx (KN*m/m) -0.00 -0.00 -0.00 -0.00
Myy (KN*m/m) -0.00 -0.00 -0.00 -0.00
Mxy (KN*m/m) 0.00 0.00 0.00 0.00
Nxx (kN/m) 3.08 3.08 1.59 1.59
Nyy (kN/m) 3.48 3.48 -35.16 -35.16
Nxy (kN/m) -4.15 -4.15 10.71 10.71

ULS
Mxx (KN*m/m) -0.00 -0.00 -0.00 -0.00
Myy (KN*m/m) -0.00 -0.00 -0.00 -0.00
Mxy (KN*m/m) 0.00 0.00 0.01 0.01
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IN2329-01-TP-SK-S 86 116 0




| N Architecture Construction Engineering

Kulttiros paskirties pastato, Gedimino g. 69, KaiSiadorys, statybos projektas
Konstrukeijy. Sprendiniy detalieji skaiiavimai dalis Nauja statyba. Ypatingasis

3.

statinys

Nxx (kN/m) 4.13 4.13 2.15 2.15
Nyy (kN/m) 4.69 4.69 -46.85 -46.85
Nxy (kN/m) -5.56 -5.56 14.28 14.28

ULS - accid. comb.
Mxx (KN*m/m) 59.19 59.19 5.18 5.18
Myy (KN*m/m) 18.51 18.51 104.29 104.29
Mxy (KN*m/m) 3.05 3.05 -15.22 -15.22
Nxx (KN/m) 17.69 17.69 -13.37 -13.37
Nyy (kN/m) 10.07 10.07 -365.02 -365.02
Nxy (kN/m) -30.45 -30.45 109.57 109.57
Coordinates (m) 1.140;-0.000 1.140;-0.000 0.000;2.625

0.000;2.625

Coordinates* (m)

Results - detailing

List of solutions:
Reinforcement: bars

0.000;11.880;-3.1500.000;11.880;-3.1500.000;10.740;-0.525
0.000;10.740;-0.525
* - Coordinates in the structure global coordinate system

Solution no. Reinforcement range Total weight
Diameter / Weight (kG)
1 - 961.54

Results for the solution no. 1
Reinforcement zones

Bottom reinforcement

Name coordinates Provided reinforcement At
Ar
x1 yl X2 y2 ¢ (mm) / (cm) (cm2/m)
(cm2/m)

1/1- Ax Main 4640 0000 0.000 3.150 20.0/15.0 1554 <
20.94

1/2- Ay Perpendicular 4.640 0.000 0.000  3.150 20.0/15.0 1554 <
20.94

Top reinforcement

Name coordinates Provided reinforcement At
Ar
x1 yl X2 y2 ¢ (mm) / (cm) (cm2/m)
(cm2/m)

1/3+ Ax Main 4640 0000 0.000 3.150 20.0/15.0 1554 <
20.94

1/4+ Ay Perpendicular 4.640 0.000 0.000 3.150 20.0/15.0 1554 <
20.94

Material survey

e Concrete volume = 4.385 (m3)

e Formwork =14.616 (m2)

e Slab circumference =15.580 (m)

e Area of openings =0.000 (m2)
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e Steel B500B

e Total weight =934.35 (kG)

e Density = 213.09 (kG/m3)
e Average diameter = 20.0 (mm)

e Survey according to diameters:

Diameter Length Number of identical elements:
(m)

20 3.040 62

20 4.530 42

ISvada: sglyga tenkinama

1.8.2. Poliy sienos skai¢iavimas
Poliy sienos stabilumas montavimo stadijoje skai¢iuojamas kaip atraminés sienos. Igilinimas

ir iSkasos gylis nustatomi poliy sieng atkasus iki grindy detalés apacios.

Lapas [Lapy Laida
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Grunto vidinis trinties kampas:
¢:=30 laipsniu

Grunto svorio tankis:
=18 W

m
Igilinimas (atkasus iki grindy detalés apaCios): Reikiamas atraminés sienutés jgylinimas:
d:=4 m deppi=1.2d=438 m

I5kasos gvlis (atkasus iki grindy detalés apacios):
h:=2.352 m

Skaiciuojamas gylis:
z:=d+h=6352 m
Tolygiai isskirstyta aktyvi naudojimo apkrova:
Py =10 kPa
Tolygiai iSskirstytanaudojimo apkrova nuo esamo pastato:
Py =403 KkPa
Tolygiai i3skirstyta naudojimo apkrovos nuo esamo pastato pradZios gylis:
ha_21= h-026=226 m
Grunto sankiba:
=0

Pasyvus grunto slégis nuo grunto svorio:

= Zned) - L ’
ap = r[ ZJ :I‘(;d) 2cjkz.1{( 2)180 =216 kPa

Aktyvus grunto slégis nuo grunto svorio:

Y 5
oy = tar{[eti - ? ]% (v2) - 2-c-jtar{[45 - ?)%:I‘ =39.12 KPa

Aktyvus grunto slégis nuo naudojimo apkrovos:

' tp ’\‘\ -~
o :=t;m| 5-21 T mi 15-% 333 KPa
al ( 2) 50 (Pat) - j JISDT

Aktyvus grunto slégis nuo naudojimo apkrovos nuo esamo pastato:

R

@) 3.43
=tar|45-2 | T 45-% ]

o m{[ 2) ™ {pa2) - \]m{ JISD 13433

Pasyvaus grunto slégio atstojamoji:

o,.-d
E = — =432 KN
P 2

Lapas [Lapy Laida
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Aktyvaus grunto slégio atstojamoji:

T,Z
E,= —— +t Ozt 0,02 - hyy) =206491 KN

Momentas nuo pasyvaus slégio aplink taska gylyje z-
3

..\IF:= Iz

=576 KNm

Momentas nuo aktyvaus slégio aplink taska gylyje z

a? z z (z - hy) X
M, := T-;+calz-; +cﬂ-1z-hﬂ}-f=469_91 KNm
Ats:= if| .\-Ip 2M,."STABILU" ,"NESTABILU" | = "STABILU"

ISvada: atraminé siena stabili. Poliy siena jgilinama Sm nuo grindy detalés apacios.

Skai¢iuojama poliaus laikomoji galia.
Poliaus skai¢iuojamoji schema su veikian¢iomis apkrovomis.

Nuolatinés apkrovos:

FZ=-36.67

| o
| D
N
i
N
pX=24.81;1.16 |_
| pX=-1.16:-149.11
pX=7.38 -
8
(S
l§ ‘a
1
e !

Naudojimo apkrovos:

Lapas [Lapy Laida
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[FZ=1222

2.520

5.000

D N
Ypatingojo poveikio apkrovos:

[ FZ=-223.67

5.000

"

Lapas [Lapy Laida
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Reikalingas armavimas:

A-A

Level:

e Name

o Reference level

e Concrete creep coefficient
e Cementclass

e Environment class

e Structure class

Column: Columnl
Number of identical elements: 1
2.1 Material properties:
e Concrete
Unit weight
Aggregate size
¢ Longitudinal reinforcement:
Ductility class
e Transversal reinforcement:
¢ Modified partial coefficients:

occ = 0.9 1992-1-1 3.1.6 (1)P

2.2 Geometry:

221 C

Diameter

2.2.2 Height: L

2.2.3 Slab thickness

2.2.4 Beam height

2.25 Cover
2.3 Calculation options:

e Calculations according to
e Seismic dispositions

2208
[=1.24
e=38

: C30/37

: 2501.36 (kG/m3)
:20.0 (mm)

: B500B

B

: B500B

: 0.000 (m)
D, =2.39
'N

: XC2

1S4

fo = 30.00 (MPa)

fy« = 500.00 (MPa)

fy = 500.00 (MPa)

=50.0 (cm)
=7.520 (m)
=0.000 (m)
=0.000 (m)
=8.0 (cm)

: EN 1992-1-1:2004/A1:2014
: No requirements

IN2329-01-TP-SK-S
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e Precast column :ho
e Pre-design :ho
e Slenderness taken into account . yes
e Compression : with bending
o Ties to slab
e Fire resistance class : No requirements
2.4 Loads:
Case Nature Group Y N MyA MyB MyC MzA MzB
MzC
(kN)  (kN*m) (kKN*m) (KN*m) (kN*m) (kN*m)
(kN*m)
ULS/1=1*1.35 + 2*1.30 design(Structural) 1 1.00 11429 0.00 -196.97 79.83
0.00 0.00 0.00
ULS/2=1*1.35 design(Structural) 1 1.00 9840 0.00  -202.55 82.62
0.00 0.00 0.00
ULS/3=1*1.00 + 2*1.30 design(Structural) 1 1.00 8878 0.00 -144.46 58.41
0.00 0.00 0.00
ULS/4=1*1.00 design(Structural) 1 1.00 7289 0.00 -150.04 61.20
0.00 0.00 0.00
SLS:CHR/1=1*1.00 + 2*1.00 Design SLS(CHR) 1 1.00 8511 0.00 -14575 59.05
0.00 0.00 0.00
SLS:CHR/2=1*1.00 Design SLS(CHR) 1 1.00 7289 0.00 -150.04 61.20
0.00 0.00 0.00
SLS:QPR/3=1*1.00 + 2*0.60 Design SLS(QPR) 1 1.00 8022 0.00 -147.46 59.91
0.00 0.00 .00
SLS:QPR/4=1*1.00 Design SLS(QPR) 1 1.00 7289 000 -150.04 61.20
0.00 0.00 0.00
ACC:ACC/1=1*1.00 + 2*0.70 + 3*1.00  design ACC 1 1.00 30511 0.00 -84.05 2818 0.00
0.00 0.00
ACC:ACC/2=1*1.00 + 3*1.00 design ACC 1 1.00 29656 0.00 -87.05 29.68 0.00
0.00 0.00
ACC:ACC/3=1*1.00 design ACC 1 1.00 7289 000 -150.04 61.20 0.00
0.00 0.00
Y- load factor
2.5 Calculation results:
Safety factors Rd/Ed = 1.11 > 1.0
2.5.1 ULS/ALS Analysis
Design combination: ULS/2=1*1.35 (B)
Combination type: ULS
Internal forces:
Nsd = 98.40 (kN) Msdy = -202.55 (kN*m) Msdz = 0.00 (kN*m)
Design forces:
Lower node
N = 98.40 (kN) N*etotz = -205.25 (kN*m) N*etoty= 1.97 (kN*m)
Eccentricity: ez (My/N) ey (Mz/N)
(cm) (cm)
Initial e0: -205.8 0.0
Imperfection ei: 2.7 0.0
| order (e0 + ei) eOEd: -203.1 0.0
Minimal eEdmin: 2.0 2.0
Total eEd: -208.6 2.0
2.5.1.1. Detailed analysis-Direction Y:
2.5.1.1.1 Slenderness analysis
Lapas [Lapy Laida
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2.6

Non-sway structure

L (m) Lo (m) A Alim
7.520 15.040 120.32 77.23 Slender column

2.5.1.1.2 Buckling analysis

MA = 0.00 (kN*m) MB = -202.55 (kN*m)
Case: Cross-section at the column end (Lower node), Slenderness not taken into account
MO = -202.55 (KN*m)
ei = 01*lo/2 = 2.7 (cm)
01 =60 * an * am = 0.00

60 =0.01

ah =0.73

am = (0,5(1+1/m))*0.5 = 1.00

m =1.00

Ma = N*ei = 2.70 (kN*m)
MEdmin = 1.97 (kN*m)
MOEd = max(MEdmin,M0 + Ma) = -205.25 (kN*m)

2.5.1.2. Detailed analysis-Direction Z:

2.5.1.2.1 Slenderness analysis
Non-sway structure

L (m) Lo (m) A Alim
7.520 15.040 120.32 77.23 Slender column

2.5.1.2.2 Buckling analysis

MA = 0.00 (kN*m) MB = 0.00 (kN*m)

Case: Cross-section at the column end (Lower node), Slenderness not taken into account
MO = 0.00 (kN*m)

ei = 0.0 (cm)

Ma = N*ei = 0.00 (kN*m)

MEdmin = 1.97 (kN*m)

MOEd = max(MEdmin,M0 + Ma) = 1.97 (kN*m)

2.5.2 Reinforcement:

Real (provided) area Asr = 34.56 (cm2)
Ratio: p=176%

Reinforcement:

Main bars (B500B):
e 11420 |=7.440 (m)

Transversal reinforcement: (B500B):
stirrups: 22 ¢8 | =1.237 (m)

Material survey:

e Concrete volume =1.477 (m3)
e Formwork =11.812 (m2)

e Steel B500B
e Total weight =212.64 (kG)

Lapas |Lapy
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Density =144.01 (kG/m3)
Average diameter =17.0 (mm)
¢ Reinforcement survey:

Diameter  Length Weight Number Total weight
(m) (kG) (No.) (kG)

8 1.237 0.49 22 10.74

20 7.440 18.35 11 201.90

ISvada: salyga tenkinama

1.9. Miiriniy sieny skai¢iavimas

Tikrinamas auks¢iausios ir ilgiausios murinés sienos leistinieji auksciai, storiai ir ilgiai.

Sienos ilgis tarp skersiniy sieny 18,81m, sienos aukstis iki perdangos apacios 6,88m.

SIENY IR STULPY LEISTINIEJIAUKSCIAI, STORIAI IR ILGIAl pagal EC

Sienos aukstis:

h:=688 m
Sienos storis:
t:=025 m

Laisvasis sienos ilgis:

1:=18.81 m

e

Efektyvus sienos stors, kai siena be pilaistry:
tap=1=025 m

Efektyvus sienos aukstis, kai siena sustandinta dvejuose vertikaliuose krastuose ir GB
perdangomis:

h_¢ = if(1 > 30-,0.75-h "formulé netinka") =516 m
Sienos liaunis:

h
No= - - 20.64

tef

Atsl = 1f(\ > 27,"LIAUNIS BLOGAS" ."LIAUNIS GERAS" ) = "LIAUNIS GERAS"

Aukscio ir storo santykis:
h

- =27
1

in

2
Ilgio ir storio santykis:

1
-=7524
t

Lapas

Lapy
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Tinkamumo ribinio blivio siemy auks¢io bei ilgio ir storio santykiy ribinés reik§més

{1) Nepaisant sienos atitikimo saugos ribiniam blviul, kurj reikla patikrint, jos matmenis relkia riboti pagal
F.1, F.2 arba F.3 paveiksius, atsiivelgiant | [tvirliy sqlygas, parodytas paveiksiuose, kai i yra prodvaisinis
sienos aukstis, / — sienos ilgis, o + — sienos storis; tusEiaviduréms sienoms reikia taikyti 7. vietoje 1.

(2) Kai sienos yra jivittintos virSuje, bet ne galuose, i turi nevirSyti 30 «.

(3) Sis priedas galioja, kai sienos arba vieno tudiavidures sienos sluocksnio storis yra ne mazesnis nei

100 mm.
= i
. //////////j/_ _
80 7 7
/] “ »
V Z
s 7 4
40 — //I///////// Fe=
S ——
30 TENSSSS 1)
]

o

0 10 20 30 40 S50 6 T 0 S0 W00 110 1N
i

IS grafiko nustatyta, kad santykiai tenkinami

PaskaiCiuojamas nearmuoto miro skai¢iuojamasis stipris:
NEARMUOTO MURO SKAICIUOJAMASIS STIPRIS
™M =3
fp, =17 MPa
f =10 MPa

fg = — = 2175 MPa

Tikrinama ekscentri§kai gniuZdoma iSorin¢ armuota miiriné siena pjiivyje ties pamato padu,
kur veikianti asiné jéga lygi reakcijai ] pamatg. Siena armuota tinklais 4/4/50/50 kas ketvirtg eile.

Armatara S500.

Lapas [Lapy Laida
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Ekscentriskai gniuzdoma mariné siena Armatiros chrakteristikos

Sienos auk stis £ =500 MPa
1:=658 m )

Sienos ilgis (atstumas tarp skersiniy sieny) foq:= L 434783 MPa
105 =1 m - 1.15

Sienos storis Amatdros d4 SkerSf]l_JVIO plota:s
hi= 025 m Ag = 012610 e
. E - 0125 m Atstumastarp tinkly (kas 4 eile)

2 a; =048 m

Veikianti asiné jega Tinklelio akis

Neg = 131 kN a=005 m

Veikiantis lenkimo momentas
M:=590 kNm

Jeégos pridéjimo ekscentricitetas

M
eg=—— =0045 m
Ned

Skaiciuojamasis elemento aukstis

10 =1=658 m
Santykis
1
0
N, = — =2632
b

Mdro, armuoto tinkleliais, tamprumo charakteristika

kf

(lsk = O fshn

Klupumo koeficientasis 19 lentelés

=604.167

w=1036

GniuZdomos zonos aukstis
hc =h- 2-30 =0.16

GniuZzdomos zonos santykis
My ! 41.145
1’1{.‘ - h - -

C
Gniuzdomos zonos klupumo koeficientasis 19 lentelés

P = 0.17

Lapas [Lapy Laida

IN2329-01-TP-SK-S o7 116 0




Konstrukeijy. Sprendiniy detalieji skaiiavimai dalis Nauja statyba. Ypatingasis

| Kultiiros paskirties pastato, Gedimino g. 69, KaiSiadorys, statybos projektas
Architecture Construction Engineering Statinys

Mdro charakteristikos

Maro tamprumo charakteristika (i5 16 lentelés)

a:= 750

kis 15 lentelés

k=2

Skaiciuojamasismaro gniuZdomasis stipris

fd =2.175
Armavimo koeficientas, kai ammuojama tinkleliu
2-Ay ]
Py = -100=0.105
a'al

Maro, armuoto tinkleliu gniuZdomojo stiprio vidutiné reikSmé

T T s i AP
skm = *d 100

Lapas [Lapy Laida
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Elemento skerspjavio plotas

A=1lp, =658 m2

A= A-Ll -

€01t =€ = 0.045 m

I'\-Edlti= Ned= 131 kN
1n:=038 15 21 lentelés
, Neaw [ Y2eon)|
my = ifflh 2300, 1.1 -np-——| 1 + =0538
Ned h )

0 - ,
w=1+—=118 i520 lenteles

h

EkscentriskaigniuZzdomo armuotojo miro skaiciuojamasis gniuZzdomasis stipris

2-[)“,-f¥d [ 3-&0 \

go=fy+ ——— 11 ’:3.43 MPa
fkd = fa* g v )
Npq=myoy fpg Ao w=1.638 MN
Ned
— =0.08
. 3
Ngq'10

ISvada: iSorinés sienos laikomoji galia pakankama

Tikrinama ekscentriskai gniuzdoma vidiné armuota miriné siena pjivyje ties pamato padu.
Ekscentricitetas atsiranda nuo skirtingai apkrautos 1§ dviejy pusiy sienos. Skai¢iavimuose
vertinamas skirtingy asiniy jégy skirtumas. Siena armuota tinklais 4/4/50/50 kas ketvirtg eile.
Armatura S500.

Lapas [Lapy Laida
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EkscentriSkai gniuzdoma mdriné siena

Sienos auk stis
]l:=658 m

Sienos ilgis (atstumas tarp skersiniy sieny)
105 =1 m

Sienos storis
h:=025 m

=0.

yi= 125 m

ta | =

Veikianti asiné jéga
Negq = 1096 kN

Veikiantis lenkimo momentas
M:= 064 kNm
Jégos pridéjimo ekscentricitetas
M
eg:=—_—— =0058 m
Ned

SkaiCiuojamasiselemento aukstis

lg:=1=658 m
Santykis
1
0
N, = — =2632
b~

Maro, armuoto tinkleliais, tamprumo charakteristika

kfy

ﬂ‘.sk = (¥ fskrn

Klupumo koeficientasis 19 lentelées

= 604.167

w=036

GniuZdomos zonos aukstis
ho=h-2-¢;=0133

Gniuzdomos zonos santykis

1
Mpc = h_ = 49395
c

Armatiros chrakteristikos

f:= 500 MPa

o

k
fq:= —— =434783  MPa
¥ 15

Ammatlros d4 skerspjavio plotas

-4 m2
Ast =0.12610

Atstumastamp tinkly (kas 4 eile)
ay = 048 m

Tinklelio akis
a=005 m

GniuZdomos zonos klupumo koeficientasis 19 lentelés

P = 0.10

Lapas [Lapy Laida
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Miro charakteristikos

Maro tamprumo charakteristika (i 16 lentelés)

o= 750

kis 15 lentelés

Skai€iuojamasis maro gniuzdomasis stipris
fd =2.175

Armavimo koeficientas, kai ammuojama tinkleliu

24 t
-100 =0.105

Pry -
a2

Mdaro, armuoto tinkleliu gniuZdomojo stiprio vidutiné reik3me

24 Py
100

fskm Z=k-fd-— =54

Lapas [Lapy Laida
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Elemento skerspjavio plotas

A=hlp =025 m
2-e
.-\c.=.-‘\[l— 0}=0.153
5
€01t = € = 0.058 m
NEdlt = Ned= 1096 I';N
n:=038 i§ 21 lentelés
, Nedw [ 12eon) ,
my; = iflh 230011 —np-——+| 1 =+ =0513
Ned h )
e
1520 lentelés

1+ 2 =1234

W=
EkscentriskaigniuZzdomo armuotojo maro skai€iuojamasis gniuZzdomasis stipris

f4q=F z'p“"f-"d{l leﬂ] 2235 MPa
d = 4T - =223 I
100 .
MN

NRd = M1 fkg A w =005

Ned
— =0.22

L3
Ngpg'10

ISvada: vidinés sienos laikomoji galia nuo pridéjimo ekscentriciteto pakankama

Tikrinama centriSkai gniuzdoma vidin¢ armuota mirin¢ siena pjiivyje ties pamato padu, kur

veikianti asiné jéga lygi atraminei reakcijai ] pamatg. Siena armuota tinklais 4/4/50/50 kas ketvirtg

eile. Armatira S500.

Laida

Lapas |Lapy
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Centriskai gniuzdoma mariné siena

Sienos auk stis

Armatiros chrakteristikos

f4. = 500 MPa

1=658 m
S fx
Sienos ilgis fg= - =434783 MPa
lgg =1 m i 115
E _ .
Sienos storis Armataros d4 Skers4p1uv|0 pl;)rtlzs
h:=025 m A, =012610"
h Atstumastarp tinkly
= — =0.125
y: 2 01 o a;=0480 m
Veikianti asiné jéga Tinklelio akis
Neq = 131 kN a:=005 m
SkaiCiuojamasiselemento aukstis
lg:=1=658 m
Santykis
1
0
N, = — =2632
b7
Maro, amuoto tinkleliais, tamprumo charaktenstika
k- 3
Og =0 —— =1.056x 10
fkm
Klupumo koeficientasis 19 lenteles
p=0.52
Elemento skerspjavio plotas
n—}= hly =025 m2
ep1p =0 m
NEth= Ned= 131 lﬂ\-
1n:=038 is 21 lenteles
- [ 1.2-¢
my o= i h2300.1.1—1|4I\Edh-l1 + Olt] - 062
Ned h
Centriskai gniuzdomo ammuotojo mdro skaifiuojamasis gniuZzdomasis stipns
2-pyrtq
=f;+ ———— =3.088 MPa
de d 100
Lapas [Lapy Laida
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Miro charakteristikos
Maro tamprumo charakteristika (i5 16 lentelés)
a=750
kis 15 lentelées

k:=2

Skaiciuojamasis muro gniuzdomasis stipris

fd =2175
Amnavimo koeficientas, kai ammuojama tinkleliu
2-A, 50-f4
)., I= -100=0.105 ) = —— =025
P 22, Pwmax £,

Madro, amuoto tinkleliu gniuzdomojo stiprio vidutiné reik Smé

A T i APV
skm = d 100 s
Ng = myp £ 4-A10° = 248.896 KN
N
—d 0526
Rd

ISvada: centriSkai gniuZdomos vidinés miirinés sienos laikomoji galia pakankama

1.10. Pamaty projektavimas
Pamaty sprendinius tikslinti Darbo projekte. Pamaty betonas ne Zzemesnés klasés nei C25/30, W6,

XC2, F100. Armatira S500. Pamaty atramines reakcijas Ziiréti atraminiy reakcijy plane.

Pamaty reakcijos

Reakcijy kryptys pagal globalias koordinaciy asis, pateiktas pamaty iSdéstymo schemoje:

Pagal LST EN 1990:2004 STR ir GEO ribiniam biiviui apkrovy deriniai sudaromi pagal formulg:
Z V6;Ck; “+"Yp P "+"YQ,1Q|<,1 “+"ZYQ,i\VO,iQk,i;

= i>1

Cia “+*“ reiskia derinimas su; Gk, ir Qkjyra nuolatiniy ir kintamy apkrovy charakteristinés
reikSmés, yG ir yQ yra daliniai nuolatiniy ir kintamyjy poveikiy koeficientai, kurie atsizvelgia |
irgzy skaic¢iavimo modeliy neapibréztumus, skai¢iuojamosios schemos neapibréztumus, galimas

perkrovas ir t.t.; Wo,i — kintamojo poveikio derintinés reik§més koeficientas.

Lapas [Lapy Laida
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Daliniai koeficientai poveikiams (e )iy ju efektams (re).

Poveikis Zymuo Apkrovimo grupé

Al A2

Nuolatinis Nepalankus 76 1,35 1,0

Palankus 1,0 1,0

Kintamasis Nepalankus 7Q 1,3 1,3
Palankus 0 0

NA.A.8 lentelé. Daliniai koeficientai () iStisinio sraigtinio grezimo poliy (CFA)
pagrindo atsparumui

Apkrovy grupe
Atsparumas Simbolis
R1 R2 R3 R4
Polio pado laikomoji galia s 1.1 1,45
Polio kamieno &oninio pavirgiaus y 10 13
laikomoji galia gniuZzdymui = ' :
Polio pagrindo suminis atsparumas y 11 14
gniuZdymui a ' .-
Polio laikomoji galia tempimui Yot 1,25 1,6
A.4 lentelé. Daliniai grunto rodikliy (v) koeficientai
Apkrovy grupé
Grunto rodiklis Simbolis
M1 m2
Vidinés trinties kampo tangentas® Vo 1,0 1,25
m )
Efektyvioji sankiba % 1,0 1,25
c, 1) ¥
Kerpamasis stipris nedrenuojant y 1,0 1,4
cu ’
Gniuzdomasis stipris nevarzant y 1,0 1,4
qu '
Vienetinis svoris y 1,0 1,0
¥ L
* Sis koeficientas taikomas kampo tangentui Q.

Lapas [Lapy Laida
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1.10.1. Poliy po miirinémis sienomis projektavimas
Projektuojami juostiniai poliniai pamatai po marinémis sienomis. Poliai 300mm
skersmens. Poliai remiami j abs. Alt +76.68 (IGS 10) poliy geometrinis ilgis 6,6m. Maziausias
grunto kiiginis stipris qc=6,1MPa; Soniné trintis fs=0-180 kPa pagal sluoksnius. Duomenis imami
pagal GR. Nr. 3.
Reakcijos po sienomis pateiktos reakcijy plane. Zingsniai tarp poliy parenkami pagal
veikiancias atramines reakcijas.

Gniuzdomo poliaus laikomosios galios skaiiavimas:

Lapas [Lapy Laida
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Veikiancios jrazos:
Npgp=262-10° =0262 MN

Npez=170-10° =017  MN
Daliniai koeficientai:

Daliniai medZiagu patikimumo koef. atvejui M1:
"‘"w_l =1
Nel = 1

Ve1:=1

Daliniai koeficientai CFA poliy pagrindo atsparumui

R1 R2 R3 R4
Poliopado laikomoji galia  ~y; =11  ~pyi=11  ~43:=10 “os = 145
Polio kamieno Soninio
pavirsiaus alikomoji galia
gniuZdymui

Polio pado suminis =11 ~p= 11 ~g = 1.0 ~es = 140
atsparumas gniuZdymui

~ep=1.0 ~o =11 ~ = 1.0 ~sa =130

=05
Grunto rodikliai: =14
N
p=21 3
m
q.=6.1 MPa

£,=01 MPa £,:=004 MPa f;:=00 MPa £,:=018 MPaf;=00 MPa £5:=00 MPa £,:=00 MPa

Geometriniai rodikliai: ts=00 MPa
h=12 m hy=06 m hy;=3 m hy=078 m h;=00 m hy=0 m h, =00 m hy=00 m

d4:=03 m
2
- 2
A,:=ﬂ=o.o71 m>
4 2 )
Ag=m-d-h =1131 o Aa=mdh=0565 m  Ag=m-d h;=287 m
Y, =m-0-;=1.
2 )
Ay =m-d-hy=0735 2 Ajsr=m-d-hs =0 m  Ag=w-d-hs=0 m
' ) 2
Ag':=ﬂ'd'h-=0 m: A§S:=Tl"d'h3=0 m

Lapas [Lapy Laida
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Pimas projektavimo atvejis:
A1+M1+R1
Gy =0y - Q. =305 MPa

Ry'=qp-A,=0216  MN
Roi=fy Ay + T Ap + - Ap + s - Ay + fis - Aps + B Agg + B7- Ay + fig- Ayg=0268

R
Ron=2. % o4y
el sl
R..
Rog= —— =0331 MN
~ Rem .
R, = =0301 MN
el
Neg 1 07

cdl

Antras projektavimo atvejis:

A2+M1+R4
R =B 355 MN
o4 =4
Ropoi= —— =0253  MN
R4
Rgo=—2_0181 MN
4
N2 0039
R.aa

ISvada: salyga tenkinama

1.10.2. Poliy po kolonomis ant F aSies projektavimas
Projektuojami poliniai pamatai po kolonomis ant F asies. Poliai 600mm skersmens. Poliali
remiami ] abs. Alt +76.68 (IGS 10) poliy geometrinis ilgis 6,6m. MaZiausias grunto kiiginis
stipris qc=6,1MPa; Soniné trintis fs=0-180 kPa pagal sluoksnius. Duomenis imami pagal GR. Nr.
3.
Reakcijos po kolonomis pateiktos reakcijy plane.

Gniuzdomo poliaus laikomosios galios skai¢iavimas:

Lapas [Lapy Laida
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Veikiancios jrazos:
Npgq=137-107°=0137 MN

Ngea=101-107° =0101 MN
Daliniai koeficientai:

Daliniai medZiagy patikimumo koef. atvejui M1:
M1 =1
~e1=1
Ye1:=1
g1 =1

Nl = 1

Daliniai medfiagy patikimumo koef. atvejui M2

Daliniai koeficientai CFA poliy pagrindo atsparumui

Rl R2 R3 R4
Poliopado laikomaji galia  ~; =11  ~ppi=11  ~pi=10 =145
Polio kamieno Soninio
pavirsiaus alikomoji galia
gniuZzdymui
Polio pado suminis ~Na =11 ~No= 1.1 ~a =10 ~eg = 140
atsparumas gniuZdymui

=10  ~p=11 ~=1.0 ~ss =130

Polio lakomoji galiatempimui Ve = 123 e =115 e =11 ey = 1.60

oy =035

Grunto rodikliai: &= 14
KN

q.:=6.1 MPa
f,=01 MPa f,=004 MPa f;:=00 MPafy, =018 MPaf,; =00 MPa f,:=00 MPaf,=00 MPa

Geometriniai rodikliai: fs:=00 MPa
hy:=12 m hy=06 m hy=3 m hy=078 m h;=00 m hy=0 m h,'=00 m hy=00 m

d=06 m
2
-d 2
A= = -0283 m
4 2 2
Ay =7 d by =226 2 Ap=mdm=1131 W Ag=m-d-h;=5655 m
& _ - - 1—.5__...
2 2
Ay=m-d-hy=147 mz Aisi=m-d-h; =0 m Ag=m-d-hs=0 m
’ . 2
A;-:=1T'd'h-=0 m?. Agg:='.l'l."d'hg=0 m
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Pirmas projektavimo atvejis:
A1+M1+R1
Gy =0y -q. =305 MPa

Ry'=gy- A, =0862  MN
Ri=f-Ap +fp-Ap + - Ay + 64 - Ay + fis - Aps + f5 - Agg + £ - Ay + £ - Ag = 0536

R
R,_m;=—"-£=1.33 MN
ol Vsl
R..
R, = —— =0943 MN
Ea
R-':S:] -
R 4= -0857 MN
il
Nes 1 016
R

Antras projektavimo atvejis:

A2+M1+R4
Roan = 2+ 2 21007 MN
o4 s
R, .
Rogi= —— =0719  MN
Re 2 _
Roa=-—2-0514 MN
It4
Nes2 _ o197
Roaz

ISvada: salyga tenkinama

Poliaus atsparumo lenkimui tikrinimas:
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qci= 6100 kPa fsili= 100 kPa f§22=40 fsi32=0 fsi4:= 180 fsi52=0 fsi6:=0 fsi72=0 fsi8:=0

N=132 &N  hy=12 hy:=06h3:=3  hy=078 hg:=00 hg:=00 hy=00 hg:=00

Mg=13 KKNm

Q=7 N Max |eistinas nuosédis-

d=06 m 5= 0.16 m
Poliaus geometrinis ilgis: Grafiko Rsn numeris pagal santyki:
h:=66 m n= 100% -266%

Pagrindo stiprumas po pamato padu: 156.22, 6.23 grafiky

Rp=012q.107° +024=0972 MPa

&)
Ap =3 .1+T =0283
Trinties jéga prie pamato Sonu:
f51 fg £33 fig fs fi6 fi7

fgs}
Fe=314d hy-— +hy— +hy3-— +hy— + hs-— + hg-— + h7-— + hg-— | =178.603 KN
Slegls po pa‘nalo padu:

|N-Fe) B
p= =-164909 kPa ne daugiau nei Rs2

b

Pasisukimas ir pasislinkimas
Skaitiuojamasis pamato gylis:
dgyi=hy+hy+hy+hy+hg+hg+hy;+hg=558 m
Horozntalios jégos nuo momento aukstis virs pamato

Mg 1857
=— =185
B %
Horizontalios jégos pridéties taSko skai€ iuojamasis aukstis:
hy=h-dg+ hy,=2877 m
(1.5h, +0.5d4) pr=0.5
S BT
1 th + dd
kai Ff<N:

Pamato pos Gkiui besiprieSinanciy jéguy atstojamoiji:

o 4
|i|'.\ - Ff’ p-dd - l_D'Ff-—jI )
m)__3084 K

R YE R

pamatas = ifl:]"Q 20.5(m + 1)-Qq."nepasisuka” Jpasisuka”’ = "pasisuka"
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Pamato posukio centro gylis nuo skaigiuojamojopagrindo pavirSiaus z0:

d
zg = —d =3.065 m
(Qgm-Fog)
Qi-Fq

kadang :=if(zy < d4."u fomuletinka" ."netinka" | = "u formule tinka"

Ry 5= 0-04%-10_3 +0.1=0344

-

Horizontalus pagrindo standumo modulis: uy=001d=6x10" m
Ry 510° 0005
Cpim ——— =1.147x 10" iy == 0.005m
0.005d
(1.5n4 + dg) (h-dg) ][ Fq) _
u = [4Qq 1+- [1--2]=2.705x 107
2 z i Qs | m
Cp-d-dy 0 \ d

poslinkis= if|u <u,."poslinkisleistinas’ . "podinkisneleistinas" | = "poslinki sleistinas”

=% _6621x10°
(zg +h —dy) m

pasisukimas = if[i <1,. "pasisukimasleistinas” . "pasisukimasneleistinas | = "pasi sukimas|eistinas"

Gylis kuriame veikia didziausias lenkimo momentas
Grunto prie pamato Soninio pavirsiaus vidutinis stipris:
Fr
T d-dd

Re= =16.981 N

Gylis, kuriame veikia didZiausias lenkimo momentas:

&Re|
(1= Lds
i 2:Qq ) a0

2\ )
=Zg— - =0481
mTET 0 T TS Sy - dy) -

Did#iausias poliy veikiantis lenkimo momentas

1. 2

\ d . \ L2 d” .
M:=Qq|hg+zy|- . (15-hg+dyq (329 - ) 2 ‘T'Rf'zm=21-961 KNm
3dy -

d 20

ISvada: sglyga tenkinama

1.10.3. Poliy po priedangos monolitine siena projektavimas
Projektuojami poliniai pamatai po priedangos monolitine siena ant 1 asies. Poliai 600mm
skersmens isdéstyti 1m zingsniu. Poliai remiami j abs. Alt +76.68 (IGS 10) poliy geometrinis
ilgis 3,10m. Maziausias grunto kiiginis stipris q¢=6,1 MPa; Soniné trintis fs=0-180 kPa pagal
sluoksnius. Duomenis imami pagal GR. Nr. 3.
Reakcijos po kolonomis pateiktos reakcijy plane. Trecias ypatingy poveikiy apkrovy
derinys skai¢iuojamas kaip M1+R1 projektavimo atvejis.

Gniuzdomo poliaus laikomosios galios skai¢iavimas:
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Veikianéios jrazos:

Negqo=115-10°=0115 MN
Npa2:=92-10°=0002  MN
Npss=621-107°=0621 MN

Daliniai koeficientai:
Daliniai medZiagy patikimumo koef. atvejui M1:

1%1:=1
Ve1:=1

1
1

Ve.1*
Vp.1=
Nyl o= 1

Daliniai medZiagy patikim umo koef. atvejui M2

Va2 =125
Ne2:=125
Nw2™= 14
Nga2=14
T2 = 1
Daliniai koeficientai CFA poliy pagrindo atspamumui
R1 R2 R3 R4
Polio pado laikomojigalia  ~y;:=1.1 Np2=1.1 "3=10 s 1= 1.45
Polio kamieno Soninio
pavirsiaus alikomaji galia Nai=10 =11 =10 Tt = 130
gniuzdymui
Polio pado suminis =11 o= 11 “g= 10 ~w =140
atsparumas gniuZdymui
Polio lakomoji galia tempimui~ Yet1-= 123 V=113 quso=11 e = 1.60
oy =05
Grunto rodikliai: 3= !4
KN
p=21 3
m
Qe.i=6.1 MPa
f1=01 MPa f,=004 MPa f3=00 MPa £,:=018 MPa £5:=00 MPa f4g=00 MPa f,:=00 MP:
Geometriniai rodikliai: 5= 00  MPa
hy:=0 m hy;=00 m  h3:=23Im hy:=078 m hs=0. m hgi=0 m hy;:=00 m hg=00 m
d:=06 m
dl
- 2
A= “4 -0283 m’
2 2
y) =y " mm .ha= va=q0-d - =
A= d-hy=0 2 Api=m-d-hy=0 m  Ag=m-d-h3=4373 m
2 2
Agi=‘ﬂ'-d-h4=1.47 m3 Ag: =1T‘d~h5=0 Ilf]2 A§6.='J'F~d‘h6=0 m
Ajp=m-d-hy;=0 m’ Ag:=m-d-hg=0 o
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Pirmas projektavimo atvejis:
A1+M1+R1

Qp:=04-q.=3.05 MPa

Ry:=qy- A, =0862 MN

Ry=f1-An+f0-Ap+T3-Ag+f4- Ay + G5 A+ fig- Ay + §7- Ay + fig- Aig =0265

Ry
Reed] = — + — =10490 MN
Y1 Vsl
Rean
Bogiie — a0 A
£
<3
Kl
Regy:= —— =0681 MN
ft1
NEg 1
=0.169
Rr_dl

Antras projektavimo atvejis:

A2+M1+R4
R
I S
b4 4
R -
Roypi= —— =057  MN
&3
Resa N
Bifiim —— AU T
Yed
.
0226
Rc_d‘

Trecias projektavimo atvejis:
ACC+M1+R1

9p= % - Q=305 MPa

Ryi=a-A,=0862  MN
Ro=f1-An+fn-Ap+63-Ag+ 4 Ay +fi5-Ays + R Ayg+ 7 Ay + f3- Ay = 0.265

Rt ™ % - % =1.049 MN
Rewdi= R:“ -0740 MN
Reani= R: =0681 MN

S oot

Real

ISvada: laikomoji galia pakankama
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Lenkiamo poliaus laikomosios galios skai¢iavimas, kai polis sujungtas su siena lanksciai. Lenkiamo

poliaus slégis po pamato padu, poslinkis ir pasisukimas skai¢iuojami tik nuo Al apkrovy derinio (be

ypatingyjy poveikiy apkrovos):

qc:=6100 kPa f5i1:= 100 kPa f§2l=40 fg'_a, =0 f3i4i= 180 f5151=0 fsi6l=0 fsi71=0 f§'82=0
N=54 N hy:=0 hy=00h3:=232 hy:=078 hg:=00 hg:=00 hy:=00 hg:=00
My:=001 KNm
Qq =30 N Max leistinas nuosédis:
d=06 m 5=016 m
Poliaus geometrinis ilgis: Grafiko Rsn numeris pagal santyki:
h'=66 m n:= 100-% =266 %
Pagrindo stiprumas po pamato padu: 15 6.22, 6.23 grafiky
Ry = 0,12-%-10_3— 0.24=0972 MPa
)
Ap=314—=0283
4
Trinties jéga prie pamato Sonu:
f £ fy3 fg fgs  fy f7 g }
Fe-=314d|h, — +hy— + hy— +hy— +he— + he-— + hq-— + ho-— | =88.171 KN
Slegis po pamato padu:
(N-Fy) o
= =-1200917 kPa ne daugiau nei Rs2
Ap
Pasisukimas ir pasislinkimas
Skaifiuojamasis pamato gylis:
dd=h1*hz*hs—h4*h5*h6*h7'—hs=31 m
Horiozntalios jegos nuo momento aukstis virs pamato
M
hy = — =3333x 107
Qq
Horizontalios jegos pridéties taSko skaiiuojamasis aukstis:
hy=h-dy+h, =35 m
(1.5hg + 0.5-d4) pi=05
Ni=——— =0814
kai Ff<N:
Pam ato pos Okiui besiprieSinantiy jégu atstojamoji:
(N-Fg)p-dg + 1L5F, d
N-Fgjpdg+ 15Fp— o
FQ:= - - =-1659
2(15hy +dy)
pamatas:= ifLFQ 205Mm+ 1)-Qd.“nepasisuka"."pasisulm"J = "pasisuka"
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Pamato posukio centro gylis nuo skai iuojamojo pagrindo pavirsiaus z0

dq
7y = ———————— =1.699 m
. (Qgn-Fg)
Qs -Fq
kadangi == if{z; <d4."uv formuletinka" "netinka" ) = "u formule tinka"
) —3 .
Ryp5:=0049.10 ~ + 0.1 =0.344
Horizontalus pagrindo standumo modulis: u, =001d=6x 163 m
Ry s10° . e
Cpim — L 1147% 10 = 0003 m
0.005d
(15hg +dy (h—dy Fo ) .
u= .le.—]-l-—]- 1--2_4803x 1073 m
2 z |
Cp-d-dy 0 /
poslinkis:= if(u <u, ."poslinkisleistinas"."poslinkisneleistinas" | = "poslinkisleistinas”
- _o411x10 "
(20 * b -dg) "
" ."pasisukimasneleistinas" | = "pasisukimas leistinas"

pasisukimas:= if(i < iu."pasisukimasleistinas

Gylis kuriam e veikia didziausias lenkimo momentas

Grunto prie pamato Soninio pavirSiaus vidutinis stipris:

=15.089 kN

Gylis, kuriame veikia didZiausias lenkimo momentas:

7Y
d“Re| ,
1 - d;i -z
|44 2y
2Q
y) “ )
g 4 —0.286 m

z.=2n— |z -
m= 27 50 T T (15ng + dg)

DidZiausias poliy veikiantis lenkimo momentas:

¥}

2.

Qd y)
——— (154 + d4)(320 - 2y} 2y — — Rz = 108.7811Nm

mln'

M:=Qq(hg + ) -
3,dd._-20

ISvada: salygos tenkinamos

1.11. Projekte atlikty skaiciavimy atitiktis projekto rengimo dokumentams,
normatyviniy statybos techniniy dokumenty reikalavimams

Projekte atlikty skaiCiavimy rezultatai atitinka projekto rengimo dokumenty reikalavimus,

normatyviniy statybos techniniy dokumenty reikalavimus, o konstrukciniy elementy ir jungc€iy

laikomosios galios iSnaudojimas nevirsija ribiniy verciy
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