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1. Bendroji BD
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2. KONSTRUKCIJU SKAICIAVIMAS

Laikanciy konstrukcijy skaiciavimai atlikti baigtiniy elementy skai¢iavimo programa Autodesk

Robot Structural Analysis Professional 2023.

2.1.Karkasinés dalies tarp aSiy G ir K projektavimas
Projektuojama karkasiné pastato dalis tarp G ir K asiy su surenkamomis kolonomis ant H ir J asiy,
surenkamais rygeliais ir surenkamomis perdangy plokstémis, veikian¢iomis kaip horizontali standi
diafragma. Perdangos ant G ir K asiy remiasi ant iSoriniy miiriniy sieny.

Karkasinés dalies skai¢iuojamoji schema su veikian¢iomis apkrovomis:

Pav 2.1 Nuolatinés apkrovos

Lapas |[Lapy Laida
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Pav. 2.3 Sniego apkrovos
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2.1.1. Karkasinés dalies tinkamumo ribinis bavis
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Dis 2.e-002cm
Max=0,2
-PZ kG

Cases: 23to037

Kolonos horizontalus poslinkis u=0,2cm<L/500=2,1cm

ISvada: sglyga tenkinama

2.1.2. Rygeliy ant asiy H ir J projektavimas
Rygeliy armavimq pagal pareiktas apkrovas ir atrémimo schemas parenka gamintojas
Projektuojami surenkami g/b rygeliai. Rygeliy geometrija parenkama pagal gamintojy katalogus.
Rygeliy tikslius skai¢iavimus pateikia gamintojas Darbo projekto metu. Rygeliy minimalus
atsparumas ugniai R60. Maksimalus plyS$iy atsivérimo plotis 0,3mm.
Tarpaukstiniy rygeliy skaiciuojamoji schema:

Skai€iuojamoji schema

Q.d=36 kN/m G.d=29 kN/m
e g 6 m £ 3
Q.d=13 kN/m Q.d=23 kN/m
G.d=10 kN/m G.d=19 kN/m

Lapas |[Lapy Laida
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Pagal gkg3 RT rygeliy laikomosios galios lentelg veikiant skai¢iuojamosioms apkrovoms
800x400mm rygelio skerspjtvis gali biti iki 6,30m ilgio.

Pasirinkto rygelio geometrija:

GRTi4

L B3
|EETER 400 L 200
1 k] il

e

182K 2 XWX
g

ISvada: rygelio laikomoji galia pakankama

2.1.3. Perdangos ploks¢iy projektavimas
Projektuojamos standartinés jtempto gelzbetonio kiaurymétos perdangos plokstés. Minimalus
atsparumas ugniai R45.
Perdangy armavima pagal Projekto bréziniuose pateiktas atrémimo ir apkrovy schemas

konstruoja gamintojas.

| (000000

Skaiciuojamoji schema:

/

Q.d=7 6 kPa G.d=27 kPa

Perdangos ploksciy aukstis nustatomas pagal gamintojy apkrovy lenteles.

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

2.1.4. Paslépty rygelio gembiy parinkimas
Numatomos pasléptos rygelio gembés.

Vidurinio rygelio atraminés reakcijos:

Lapas |Lapy Laida
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V=302 kN;

T=Vqi*e=108*0,3=33 kNm.
Krastinio rygelio atraminés reakcijos:
V=195 kN;

T=V*e=195%0,3=59 kNm.

Parenkamos gembeés i§ PEIKKO techniniy duomeny lapo:

Table 14. Design values of resistances of PCs® Corbels (with horizontal tensile load H,,= 0.2 X V).

Load Units PCs 2 PCs3 PCs5 PCs7 PCs 10 PCs 15

Vertical load kN 210 355 520 710 960 1500

Horizontal

i H, kN 2 7 104 142 192 300
Tr;’;s::;' . kNm 7 15 25 50 75 170

ISvada: viduriniam rygeliui parenkama gembé PCs7: V=302kN<710kN; T=33kNm<50kNm.
Krastiniam rygeliui parenkama gembé PCs10: V=195kN<960kN; T=59kNm<75kNm.

2.1.5. DELTABEAM sijos parinkimas
Tarpatramyje, kur pertvarg kerta SVOK vamzdZiai numatoma DELTABEAM sija, kurios
tarpatramis 6m. IS vienos pusés remiasi 6m tarpatramio perdanga, i§ kitos pusés - 3,28m

tarpatramio perdanga. Atsparumas ugniai R60.

Lapas |[Lapy Laida
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DELTABEAM Ne/ID:

D20-400

R60

Steel 5355

Infill concrete C25/30
Fire rebars B500B

Fire resistance:
Materials:

Execution class: EXC2
Finishing: Epoxy primer 80ym
Comment:

STRUCTURE AND CHARACTERISTIC LOADS

Structure Type :‘::3: o f:::l
DELTABEAM  <n/a> single-span = 6000

Slab left HC20 6000
Slab right = HC20 3280
Load case Stage Action
Temporary (automatic) Installation Qr
Permanent Final Gy
Variable load Final Qp

DESIGN RESULTS FOR THE BEAM

Applied standards, safety factors and combinations
® ENs1990; 1991-1-1; 1991-1-6; 1994-1-1; 1994-1-2no National Annexes, ULS

(STR, SET B) and SLS

Safety factors for materials in installation and normal use:yc=1,5,ys= 1,15,

yM=1

ULS - EQU Load factors: yG,sup = 1,1, yG,inf=0,9, yQ = 1,5; Combination

expression 6.10

ULS - STR Load factors: yG,sup = 1,35, yG,inf =1, yQ = 1,5; Combination

expression 6.10

SLS Load factors: yG = 1, yQ = 1; Combination expression 6.14b for deflections

during installation; Combination expression 6.16b for total deflections

Fire situation safety factors for materials: yc=1,ys=1,yM=1

Supports at Weight
[m.:r':] {kmgmz] 5‘1 ;
0; 6000 (automatic) x <n/a>; 6000 mm
25
25
Load name Acts on Intensity Position [mm] On beam
Temporary load 1.00 kN/m?2 full area 4.6 kN/m
Permanent load 2.00 kN/m?2 full area 9.3 kN/m
Variable load 5.00 kN/m2 full area 23.2 kN/m

Ratios [kNm] and [kN]
Mga / Mgy (%)

Deformation [mm]

Vg / Vpa (%) Deflection Wyyax (%)

Displacement

Limit State Stage Restrictions/min/max [kN]
Support 1 Support 2
uLs Installation 353/78.4 353/784
uLs Final 70.4/199.5 70.4/7199.
ULSg Final 70.4/105.2 70.4 /105
SLS Final 70.4/91.3 7047913

117.4/2884 (41) 78.4/195.5 (40)
5 298.8/349.1 (86) 199.5 /424.3 (43)
2 157.6 / 185.6 (85) 105.2 /135.3 (48)
12.00; L/504.20 (50) 12.00
Lapas |[Lapy Laida
IN2302-01-TP-SK-S
9 79 0
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DELTABEAM Ne/ID:

200 ls :!

D20-400

ABSOLUTE CO,e VALUES PER BEAM FOR A1-A3 STAGES:

Beam type kgCOze
646

DELTABEAM® Green
DELTABEAM®

1051

CO,e VALUES PER FLOOR AREA FOR A1-A3 STAGES:

Structure® kgCO,e/m?

Slabs area & DELTABEAM® Green 23.2
Slabs area & DELTABEAM® 37.75
* Calculated area is considering half of the slab spans on each side of the beam.

7 PASS

Production unit for LTU

DELTABEAM®

Green:

Production unit for LTU
DELTABEAM®:

Materials: Steel $355

Infill concrete C25/30
Fire rebars BS00B
EXC2

Epoxy primer 80um

Execution class:
Finishing:
Comment:

The CO,e values are calculated for plain steel in A1-A3 stages
and are estimations based on the given input. The values
depend on the given default production unit which might
change in the execution phase if needed. The values are for
standard primed DELTABEAM®. The final CO,e values vary
after Peikko does the final DELTABEAM® design. For more
detailed information regarding our EPDs contact Peikko.

https://www.peikko.com/about-peikko/quality-environment-and-safety/#epd

ISvada: Parenkamas D20-400 dealtabeam, kurio laikomosios galios iSnaudojimas 86%.

2.1.6. Kolony ant H ir J projektavimas

Betonas: C50/60;
Aplinkos klas¢ XC2;

Kolonos su pamatu jungiamos standziai.

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

pagrindinés armatiiros krasto. Ugniaatsparumas R60.

Projektuojamos kolonos skerspjiivis: 500x500mm.

Kolonos projektuojamos montavimo ir eksploatavimo stadijoje. Kolony atsparuma

transportavimo ir kélimo metu turi jvertinti Gamintojas.

ISilginés armatiiros kiekis negali biiti mazesnis nei nurodyta skaiciavimuose.

IN2302-01-TP-SK-S

Lapas |[Lapy Laida
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Kolonos geometrinis ilgis: 10,68 m.

Skaiciuojamieji ilgiai:

Member: | Kolona ~
Buckling with respect to ¥ axis Buckling with respect to Z axis
Member length Iy Member length Iz
at support faces at support faces

() in axes (T)in axes

@ real 3,880 | m @ real 3,880 | m
() coeff. =g (D) coeff. =0
Buckling length coefficent Buckling length coefficient

Reikalingas armavimas:

A-A

4220
@ I=10.84

e
o
(]
29@8
I=1.78®7
e=40 &
4 20 &
i i
1 Level:
e Name :
o Reference level :-0.600 (m)
o Concrete creep coefficient T, =1.57
e Cement class :N
e Environment class : XC1
e Structure class . S4

2 Column: Column64..70

Number of identical elements: 8

2.1 Material properties:

o Concrete : C50/60 foe = 50.00 (MPa)
Unit weight : 2501.36 (kG/m3)
Aggregate size :20.0 (mm)

¢ Longitudinal reinforcement: : B500B fy« = 500.00 (MPa)
Ductility class :B

Lapas [Lapy Laida
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e Transversal reinforcement: : B500B fyk = 500.00 (MPa)
¢ Modified partial coefficients:
oce = 0.9 1992-1-1 3.1.6 (1)P

2.2 Geometry:

2.2.1 Rectangular 50.0 x 50.0 (cm)
2.2.2 Height: L =10.880 (m)
2.2.3 Slab thickness =0.000 (m)
2.24 Beam height =0.000 (m)
225 Cover =4.0 (cm)

2.3 Calculation options:

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

e Precast column 1yes

e Pre-design 1 ho

¢ Slenderness taken into account 1yes

e Compression : with bending

o Ties :to slab

o Fire resistance class : No requirements

2.4 Calculation results:

Safety factors Rd/Ed = 1.98 > 1.0

2.4.1 ULS/ALS Analysis

Design combination: ULS/8=1*1.35 + 3*1.30 (A)
Combination type: ULS
Internal forces:
Nsd = 555.66 (kN)  Msdy = 0.00 (kN*m) Msdz = 164.47 (kN*m)
Design forces:
Upper node
N = 555.66 (kN) N*etotz = 11.11 (kN*m) N*etoty= 169.86 (kN*m)

Eccentricity: ez (My/N) ey (Mz/N)
(cm) (cm)

Initial e0: 0.0 29.6

Imperfection ei: 0.0 1.0

| order (e0 + ei) e0Ed: 0.0 30.6

Minimal eEdmin: 2.0 2.0

Total eEd: 2.0 30.6

2.4.1.1. Detailed analysis-Direction Y:

2.4.1.1.1 Slenderness analysis

Non-sway structure

L (m) Lo (m) A Alim

3.880 3.880 26.88 41.89 Short column

2.4.1.1.2 Buckling analysis

Lapas [Lapy Laida
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MA = 0.00 (kN*m) MB = 0.00 (kN*m)

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

ei = 0.0 (cm)

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

MEdmin = 11.11 (kN*m)

MOEd = max(MEdmin,M0 + Ma) = 11.11 (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
3.880 3.880 26.88 115.04 Short column

2.4.1.2.2 Buckling analysis

MA = 164.47 (kN*m) MB =-36.56 (kN*m)
Case: Cross-section at the column end (Upper node), Slenderness not taken into account
MO = 164.47 (kN*m)
ei =01*10/2=1.0 (cm)
61 =60 * ah * am = 0.01

60 =0.01

oh =1.00

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

m = 1.00

Ma = N*ei = 5.39 (kN*m)
MEdmin = 11.11 (kN*m)
MOEd = max(MEdmin,MO0 + Ma) = 169.86 (kN*m)

2.4.2 Reinforcement:

Real (provided) area Asr = 12.57 (cm2)
Ratio: p =0.50 %

2.5 Reinforcement:

Main bars (B500B):
e 4¢201=10.840 (m)

Transversal reinforcement: (B500B):
stirrups: 29 ¢8 [=1.776 (m)
3 Material survey:

e Concrete volume =21.760 (m3)
e Formwork =174.080 (m2)

o Steel B500B
o Total weight =1018.43 (kG)

e Density =46.80 (kG/m3)
e Average diameter =13.5 (mm)
¢ Reinforcement survey:
Diameter  Length Weight Number Total weight
(m) (kG) (No.) (kG)
8 1.776 0.70 232 162.68

Lapas [Lapy Laida
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20 10.840 26.74 32 855.75
, Governing case H
Safety factors
et I E Rd/Sd= 198 = [1.00
MRd /MSd = 1.38 = [1.00
NRd / NSd = 12.88 = [1.00

Close | ‘ Help

ISvada : salyga tenkinama

Kolonos bazé

Kolonos bazés inkariniai varztai pagal atramines reakcijas pamate parenkami ,,Peikko Designer*

programa.

Lapas |[Lapy Laida
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Suvestiné
Vardas Etapas # Apkrovy derinys: Pusla | Maksimalus | Statusas
pio Nr| I8naudojimas|
Kolona 1 Eksploata 1 [Nd=-16650, Mxd=8,0, Myd=20, Vxd=2.0, Vyd=7.0 | 5 49% oK
vimo
Sadija | ||
Eks-pluafa: 2 |MNd=-T70.0, Mxd=550 Myd=20, Vxd=2.0, Vyd=46.0 (] 40% oK
vimo
stadija
Kolona 1 Pastaba: Kolony kiekis: 1
Peikko produktai
Kolonos padai: 4 x HPEM30 Varztai: 4 x HPM30L Viso
Produkias Kiekis
HPKM30 4
—_— HPM30L 4
=—
1430 500
/ .(’- // A
Minimalus reikiamas verZliy uBverZzimo momentas : T, = 250 Nm
Maksimalus leistinas verZliy uzverZimo momentas - T, = 450 Nm
Varzty jrengimo Sablonas: PPL30-4 300:300
Medziagos ir geometrija
Kolona: 400x400 Betonas: C30/37
f..= 20 Nfmm?
Tusdias vaizdas X"adies vaizdas Y"asies vaizdas

Skiedinys: Storis: 50 mm

Stiprumas CIWIT Ty = 20 Nmm®

XY =profilio lokaling koordinaiu sistema
X% = lokali ankeriy koordinadiy sistema

Lapas |[Lapy Laida
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Load Case #1 : Nd=-1,665.0, Mxd=8.0, Myd=2.0, Vxd=2.0, Vyd=7.0

Steel Failure: Sufficient capacity Concrete failure: Sufficient capacity

Steel failure verification

Design value of normal compressive force in the column Nega -1665 kN

Friction coefficient (between base plate and grout layer) Cr 02 I@ ®\
Joint friction resistance Fira 333 kN b1
Resultant shear force Vsd 728 kN
Resultant shear force taking account friction contribution Vsds 0 kN
F K
Resultant compression force (concrete) in (X"/Y") = F ..(1.1/-4.6) o
©) ®)

; Design Axial y Design Shear
Bolt Ad}ggricaex:al tension capacity shgglfl?cﬁce shear capacity  Interaction
Pos. [KN] resistance usage [KN] resistance usage [%]
[kN] [%] [kN] [%]
1 -21.2 202.0 10.5 00 716 0.0 nir
2 -218 2020 108 00 716 00 nir
3 -239 202.0 1.8 00 716 0.0 nir
4 -234 202.0 16 00 716 0.0 nir
Concrete failure verifications
Proof Load [kN] Capacity [kN] Utilization [%] Status
Pull-Out Failure 0.0] 0.0 | 00| Ok

|

Cone failure | | | Tex
Concrete decisive: | | i |

1) Foundation (Plain Concrete) | 0.0 0.0 | nir |

2) Assigned Hanger Reinforcement | 0.0 0.0 | nir |

3) Requirement of Strut and Tie Model i 0.0 0.0 | nir |
Splitting Failure | | i | Ok
Concrete decisive: | | | |

1) Foundation (Plain Concrete) | 0.0 | 00| nr |

2)Assigned Splitting Reinforcement || X I 00| 0.0 | =

3)Assigned Splitting Reinforcement || Y | 0.0 | 00| =
Blow-Out Failure | 0.0 | 0.0 | nr| Ok
Pry-out failure | 00| 00| nir | Ok
Edge failure | | | | ok
Concrete decisive: | | | |

1) -X (Left) Edge (Plain Concrete) | 0.0 | 0.0 | nr |

2) +X (Right) Edge (Plain Concrete) I 0.0]| 0.0 | nir |

3) +Y (Top) Edge (Plain Concrete) | 0.0 0.0 | nir |

4) -Y (Bottom) Edge (Plain Concrete) I 0.0]| 0.0 | nir |

5)Assigned Edge Reinforcement (-X) | 0.0 | 0.0 | nir |

6)Assigned Edge Reinforcement (+X) | 0.0]| 0.0 | nir |

T)Assigned Edge Reinforcement (+Y) | 0.0 | 0.0 | nir |

8)Assigned Edge Reinforcement (-Y) | 0.0]| 0.0 | nir |
Combined Resistance | Bru=1 | 00| Ok

Explanation:
n/r - Veerification of failure mode not required
n/a - Not applicable failure mode
(- ) - Failure mode has no resistance to actions

Lapas |[Lapy Laida
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Load Case #2 : Nd=-770.0, Mxd=55.0, Myd=2.0, Vxd=2.0, Vyd=46.0

Steel Failure: Sufficient capacity Concrete failure: Sufficient capacity

Steel failure verification

Design value of normal compressive force in the column Nega 770 kN

Friction coefficient (between base plate and grout layer) Cw 0.2 r@ @‘
Joint friction resistance Fira 154 kN b8
Resultant shear force Vsa 4604 kN
Resultant shear force taking account friction contribution  Vsas 0 kN
b
Resultant compression force (concrete) in (X"/Y") = F .(2.5/-68.7) ;
cC
® ©)

Acting axial Design Axial Acting Design Shear
Boit force tension capacity shearTorcs shear capacity  Interaction
i T 0,
Pos. [KN] resistance usage [kN] resistance usage [%1]
[kN] [%] [kN] [%]
1 -3.02 2020 15 00 716 0.0 nir
2 -3.52 2020 1.7 0.0 716 00 nir
3 174 202.0 86 0.0 716 00 nir
4 -16.9 2020 84 00 716 00 nir

Concrete failure verifications

Proof Load [kN] Capacity [kN] Utilization [%] Status

Pull-Out Failure | 0.0 00| 007 Ok
Cone failure \ \ | ok
Concrete decisive: \ \ |

1) Foundation (Plain Concrete) \ 00| 0.0 | nir |

2) Assigned Hanger Reinforcement \ 0.0 0.0 | nir |

3) Requirement of Strut and Tie Model \ 0.0 | 00 | nir |
Splitting Failure \ \ ' | ok
Concrete decisive: \ \ | |

1) Foundation (Plain Concrete) \ 00| 0.0 | nir |

2)Assigned Splitting Reinforcement || X \ 00| 0.0 | - |

3)Assigned Splitting Reinforcement || Y \ 00| 0.0 | ]
Blow-Out Failure o I 00| 0.0] nir| Ok
Pry-out failure \ 00| 00| nir || Ok
Edge failure \ \ | | ok
Concrete decisive: \ \ : |

1) -X (Left) Edge (Plain Concrete) \ 00| 0.0 | nir |

2) +X (Right) Edge (Plain Concrete) \ 00| 0.0 | nir |

3) +Y (Top) Edge (Plain Concrete) 1 00| 0.0 | nir |

4) -Y (Bottom) Edge (Plain Concrete) \ 00| 0.0 | nr |

5)Assigned Edge Reinforcement (-X) \ 00| 0.0 | nir |

6)Assigned Edge Reinforcement (+X) \ 00| 00| nr |

7)Assigned Edge Reinforcement (+Y) \ 00| 0.0 | nir |

8)Assigned Edge Reinforcement (-Y) \ 00| 00| nr |
Combined Resistance \ By <1 | 0.0| Ok

Explanation:
n/r - Verification of failure mode not required
n/a - Not applicable failure mode
( - ) - Failure mode has no resistance to actions

ISVADA: kolony laikomoji galia uztikrinta.
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2.2.Karkasinés dalies tarp aSiy A ir C projektavimas
Projektuojama karkasiné pastato dalis tarp asiy A ir C, kurig sudaro monolitiné kolona ir sijiné
monolitiné perdanga, kuri atremiama ant miiriniy sieny i$ trijy pusiy ir dalis perdangos ant miirinés
sienos i$ ketvirtos pusés. Perdanga ant esamos sienos nesiremia. Kolona su baze jungiasi standziai,
kolona su perdanga jungiasi standziai.

Karkasinés dalies skai¢iuojamoji schema su veikian¢iomis apkrovomis:

Pav. 2.4 Nuolatinés apkrovos

Lapas |[Lapy Laida
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Pav. 2.5 Naudojimo apkrovos

Pav. 2.6 Sniego apkrovos
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Pav. 2.7 Skai¢iuojamosios schemos matmenys plane

2.2.1. Monolitiniy kolony projektavimas
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Projektuojama monolitiné kolona 400x400mm skerspjuvio. Kolona jungiasi standziai su sijine
monolitine perdanga. Kolonos bazés jungtis standi. Betonas C30/37 XC2, armatiira S500.
Minimalus atsparumas ugniai R60.

Kolonos geometrinis ilgis 3,6m.

Kolonos skai¢iuojamasis ilgis:

Member: | Kolona1 W
Buckling with respect to ¥ axis Buckling with respect to Z axis
Member length ly Member length |z
at support faces at support faces

@ in axes @I in axes

Oreal - Oireal m
i) coeff. =g () coeff. =g
Buckling length coefficdent Buckling length coeffident

Reikalingas armavimas:

A-A

118
(E{)I:TSB
e=36

-tz
] @)
(]
=TI
4025(" 4 & @
=376
-
ok 40 ot
i T
1 Level:
e Name :
o Reference level :-3,600 (m)
¢ Concrete creep coefficient D@, =2,47
e Cement class 'N
e Environment class : XC2
Structure class :S4

Lapas [Lapy Laida
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Column: Column3
Number of identical elements:

1

2.1 Material properties:

e Concrete
Unit weight
Aggregate size

¢ Longitudinal reinforcement:
Ductility class

e Transversal reinforcement:

: C30/37 fe = 30,00 (MPa)

: 2501,36 (kG/m3)

: 20,0 (mm)

: B500B fyk = 500,00 (MPa)
:B

: B500B fyk = 500,00 (MPa)

¢ Modified partial coefficients:
oce = 0,9 1992-1-13.1.6 (1)P

2.2 Geometry:

2.21 Rectangular

40,0 x 40,0 (cm)

2.2.2 Height: L = 3,800 (m)
2.2.3 Slab thickness =0,000 (m)
2.2.4 Beam height =0,000 (m)
225 Cover =4,0 (cm)

2.3 Calculation options:

Calculations according to
Seismic dispositions
Precast column

Pre-design

Slenderness taken into acc
Compression

Ties

Fire resistance class

: EN 1992-1-1:2004/A1:2014
: No requirements
1 no
1 no
ount 1yes
: with bending
: to slab
: No requirements

2.4 Calculation results:

Safety factors Rd/Ed = 1,71 >1.0

2.4.1 ULS/ALS Analysis

Design combination: ULS/1=1*1.35 + 2*1.30 + 3*0.91 (C)

Combination type: ULS
Internal forces:

Nsd = 1593,52 (kN)
Design forces:
Cross-section in the midd

N =1593,52 (kN)

Eccentricity:

Initial
Imperfection

| order (e0 + ei)
Minimal

Total

Msdy = -9,36 (kN*m) Msdz = -12,82 (kN*m)

le of the column
N*etotz = -31,87 (kN*m) N*etoty= -53,43 (kN*m)

ez (My/N) ey (Mz/N)
(cm) (cm)
e0: -0,6 -0,8
ei: 0,0 1,2
e0Ed: -0,6 0,4
eEdmin: 2,0 2,0
eEd: -2,0 -3,4
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2.4.1.1. Detailed analysis-Direction Y:

2.4.1.1.1 Slenderness analysis

Non-sway structure

L (m) Lo (m) A Alim

3,800 4,750 41,14 15,89 Slender column
2.4.1.1.2 Buckling analysis

MA = 11,58 (kN*m) MB =-23,32 (kN*m) MC =-9,36 (kN*m)

Case: Cross-section in the middle of the column, Slenderness taken into account
MO =-9,36 (kN*m)
MO = max(|MOe|, [IMOemin|) = -9,36 (kN*m)
MOe = 0.6*M02+0.4*M01 = -9,36 (kN*m)
MOemin = 0.4*M02 = -9,33 (kN*m)
MO1 = min(|MA; |MB|)
MO02 = max(|MA]; |[MB|)
|MA | <|MB|= MO01=MA, MO2 = MB

ei = 0,0 (cm)
Method based on nominal stiffness
W, /ﬂN) 1
=1,68
=123

Nb = (142 * EJ)/ [0"2 = 4470,39 (kN)
EJ = Kc*Ecd*Jo+Ks*Es*Js = 10219,570 (kN*m2)
gef = 2,47
Jc = 213333,3 (cm4)
Js = 3766,4 (cm4)
Kc = 0,05 ()
Ks = 1,00 ()
MEdmin = 31,87 (kN*m)

M., =maxqi M., . ;| 1+

=-31,87 (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
3,800 4,750 41,14 15,89 Slender column

2.4.1.2.2 Buckling analysis

MA = 16,30 (kN*m) MB = -32,04 (kN*m) MC =-12,82 (kN*m)
Case: Cross-section in the middle of the column, Slenderness taken into account
MO = max(|MOe|, [MOemin|) = -12,82 (kN*m)
MOe = 0.6*M02+0.4*M01 = -12,71 (kN*m)
MOemin = 0.4*M02 = -12,82 (kN*m)
MO01 = min(|MA[; [MB|)
MO02 = max(|MA]; |[MB|)
| MA | <|MB| = M01=MA, MO2 = MB

ei=01"10/2=1,2 (cm)
61 =60 * oh * am = 0,01
60 =0,01
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oh =1,00
am = (0,5(1+1/m))*0.5 = 1,00
m = 1,00
Method based on nominal stiffness

7l
o
{ (N, /N)-1 s

B=123
Nb = (22 * EJ)/ 10A2 = 4470,39 (kN)
EJ = Kc*Ecd*Jo+Ks*Es*Js = 10219,570 (kN*m2)

pef = 2,47
Jo = 213333,3 (cmd)
Js = 3766,4 (cm4)
Kc = 0,05 ()
Ks = 1,00 ()

MEdmin = 31,87 (kN*m)

B
M, = maX{MEdmin;|:1 + W M o

= -53,43 (kN*m)

2.4.2 Reinforcement:

Real (provided) area Asr = 19,63 (cm2)
Ratio: p=123%

2.5 Reinforcement:

Main bars (B500B):
e 4¢251=3,760 (m)

Transversal reinforcement: (B500B):
stirrups: 11 ¢8 [=1,376 (m)
3 Material survey:

e Concrete volume = 0,608 (m3)
o Formwork =6,080 (m2)

o Steel B500B
o Total weight =63,95 (kG)

o Density = 105,18 (kG/m3)
e Average diameter =16,5 (mm)
¢ Reinforcement survey:
Diameter  Length Weight Number Total weight
(m) (kG) (No.) (kG)
8 1,376 0,54 11 5,98
25 3,760 14,49 4 57,97
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| Governing case n
I:'
safety factors
] Load type . . Ad/Sd= 17 = [1.00
T . MRd/MSd=  [328 = [1,00
NRd/NSd=  |208 = [1.00
L] -
[gose ][ tep |

ISvada: sglyga tenkinama

2.2.2. Monolitinés perdangos projektavimas
Projektuojama sijiné monolitiné perdanga. Perdangos storis 200mm, sijos skerspjiivis
400x400mm. Betonas C30/37 XC1, armattira S500. Minimalus atsparumas ugniai R45.
Reikalingas armavimas.

Apatinis armavimas X kryptimi:

Apatinis armavimas Y kryptimi:

Lapas |[Lapy Laida
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Virsutinis armavimas X kryptimi:

Virsutinis armavimas Y kryptimi:

Lapas |[Lapy Laida
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1. Slab: Slab5 - Panel no. 5

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=3,0(cm)
top ¢2=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 :1,39

o Cement class :N

1.3. Hypothesis

Calculations according to : EN 1992-1-1:2004/A1:2014
Method of reinforcement area calculations : analytical
Allowable cracking width
- upper layer 10,30 (mm)
- lower layer 10,30 (mm)
Allowable deflection 23,3 (cm)
Verification of punching :yes

e Exposure
- upper layer 1 XC1
- lower layer : XC1

o Calculation type : simple bending

Lapas |[Lapy Laida
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e Structure class

1.4. Slab geometry

Modified partial coefficients:
dcc = 0,9

Thickness 0,200 (m)

Contour:
edge
1
2
3
4
5
6
Support:
n° Name
268 point
268 point
268 linear

* - head present

1.5. Calculation results:

Provided reinforcement (cm2/m):

Original required reinforcement (cm2/m):

Coordinates (m):

0,000

Symbol: required area/provided area

Ax(+) (cm2/m)

AX(-) (cm2/m)
Ay(+) (cm2/m)
Ay(-) (cm2/m)

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

1S4
1992-1-13.1.6 (1)P
beginning end length
x1 y1 x2 y2 (m)
0,000 0,000 13,410 0,000 13,410
13,410 0,000 13,410 6,390 6,390
13,410 6,390 2,660 6,390 10,750
2,660 6,390 2,660 4,030 2,360
2,660 4,030 0,000 4,030 2,660
0,000 4,030 0,000 0,000 4,030
dimensions  coordinates edge
(m) X y
0,400/0,400 6,705 2,920
0,400/0,400 6,705 2,920
0,400/13,410 6,705 2,920
1.5.1. Maximum moments + reinforcement for bending
Ax(+) Ax(-) Ay(+) Ay(-)
30,47 8,08 18,96 8,08
Modified required reinforcement (cm2/m):
21,69 6,66 17,65 5,41
21,69 6,66 15,73 5,41
10,660;-0,000 2,660;4,030 6,705;2,920 10,166;-
1.5.2. Maximum moments + reinforcement for bending
Ax(+) Ax(-) Ay(+) Ay(-)
21,69/30,47 4,52/8,08 11,12/16,16
21,69/30,47
1,98/8,08 6,66/8,08 0,00/8,84 1,98/8,08
4,52/8,08 0,00/8,08 17,65/18,96 4,52/8,08
5,41/8,08 4,52/8,08 0,00/8,08 5,41/8,08
SLS
83,78 21,76 45,98 13,10
15,70 -10,45 61,87 -5,02
6,94 9,71 3,30 21,59
Lapas [Lapy Laida
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Nxx (kN/m) 8,51 -35,75 437,78 20,20
Nyy (kN/m) -8,15 11,27 -89,85 0,45
Nxy (kN/m) 0,92 0,82 11,71 0,87
ULS
Mxx (kN*m/m) 111,44 28,95 61,14 17,43
Myy (kN*m/m) 20,89 13,92 82,23 6,67
Mxy (kN*m/m) 9,23 12,93 4,39 28,70
Nxx (kN/m) 11,33 -47,55 582,26 26,88
Nyy (kN/m) -10,84 14,99 119,55 0,60
Nxy (kN/m) 1,23 1,09 -15,60 1,16
Coordinates (m) 10,660;-0,000 2,660;4,030 6,705;2,920 10,166;-
0,000
Coordinates* (m) 10,660;-0,210;3,2002,660;3,820;3,200 6,705;2,710;3,200 10,166;-
0,210;3,200

* - Coordinates in the structure global coordinate system

1.5.4. Deflection

[f(+)] = 0,0 (cm) <= fdop(+) = 3,3 (cm)
[f(-)] = 2,7 (cm) <= fdop(-) = 3,3 (cm
1.5.5. Cracking

upper layer

ax = 0,22 (mm) <= adop = 0,30 (mm)
ay = 0,25 (mm) <= adop = 0,30 (mm)
lower layer

ax = 0,21 (mm) <= adop = 0,30 (mm)
ay = 0,00 (mm) <= adop = 0,30 (mm)

3. Results - detailing

List of solutions:
Reinforcement: bars

Solution no. Reinforcement range Total weight
Diameter / Weight (kG)
1 - 2148,25

Results for the solution no. 1
Reinforcement zones

Bottom reinforcement

Name coordinates Provided reinforcement At
Ar
x1 y1 x2 y2 ¢ (mm) / (cm) (cm2/m)
(cm2/m)

1/1- Ax Main 0,000 0,000 13,410 6,390 12,0/ 14,0 6,66 <
8,08

1/2- Ay Perpendicular 0,000 0,000 13,410 6,390 12,0/ 14,0 541 <
8,08

Top reinforcement

Name coordinates Provided reinforcement At
Ar
x1 y1 x2 y2 ¢ (mm) / (cm) (cm2/m)
(cm2/m)

1/3+ Ax Main 0,000 0,000 13,410 6,390 12,0/ 14,0 6,59 <
8,08
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1/4+(1/3+) Ax Main 5189 1,727
16,16

1/5+(1/3+) Ax Main 8,984 0,000
26,25

1/6+ Ay Perpendicular 0,000 0,000
8,08

1/7+(1/6+) Ay Perpendicular 4,557
17,65 <

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 3,970
12 4,393
12 6,330
12 6,885
12 10,690
14 3,210
18 4,393

ISvada: sglyga tenkinama

7,719 4,030 12,0/7,0 11,12 <
11,513 0,576 18,0/7,0 21,69 <
13,410 6,390 12,0/ 14,0 558 <
1,727 8,351 4,030 14,0/7,0
19,07

= 15,882 (m3)

=79,412 (m2)

= 39,600 (m)

= 0,000 (m2)

=2234,12 (kG)
= 140,67 (kG/m3)
=12,1 (mm)

Number of identical elements:

38
16
154
116
34
27
4

2.2.3. Monolitinés perdangos sijos projektavimas

Projektuojama monolitinés perdangos sija 400x400mm skerspjiivio. Betonas C30/37 XClI,

armatura S500.

Reikalingas armavimas:
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3@15@ 5 A-A

I=1.65

208
|=3.51

3020
Level:

40

1=5.65 ~——p-

Name

Reference level

Maximum cracking

Exposure

Concrete creep coefficient
Cement class

Concrete age (loading moment)
Concrete age

Concrete age after erecting a structure
Structure class

Fire resistance class

FFB Recommendations 7.4.3(7)

Beam: Beam15
identical elements: 1

2.1 Material properties:

Concrete

Density

Aggregate size
Longitudinal reinforcement:
diagram

Transversal reinforcement:
diagram

Additional reinforcement:

diagram

Modified partial coefficients:
oec = 0,9 1992-1-13.1.6 (1)P

40

25,900 (m)
10,30 (mm)
1 XC1

1 Q,=2,28

:N

: 28 (days)

: 5 (years)

: 365 (years)

184
: no requirements
20,00

Number of

C30/37 fek = 30,00 (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
fyk= 0,00 (MPa)
Horizontal branch of the stress-strain
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2.2 Geometry:

221 Span Position L.supp. L R.supp.
(m) (m) (m)
P1 Span 0,200 6,405 0,400

Span length: L, = 6,705 (m)
Section from 0,000 to 6,405 (m)
40,0 x 40,0 (cm)
without left slab

without right slab

2.2.2 Span Position L.supp. L R.supp.
(m) (m) (m)
P2 Span 0,400 6,405 0,200

Span length: L, = 6,705 (m)
Section from 0,000 to 6,405 (m)
40,0 x 40,0 (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 ‘ho

o Cover : bottom c=4,0(cm)
: side c1=4,0 (cm)
: top c2=4,0 (cm)

e Cover deviations : Cdev = 1,0(cm), Cdur =0,0(cm)

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

¢ 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 43,44 -1,37 -11,23 -115,53 67,61 -184,93

P2 86,10 -0,00 -157,24  -16,09 259,04 -88,77
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ShearForce ULS: = V. = Wr = Vc(stimups) — Vc(total)
2.4.2 Internal forces in SLS
Span Mt max. Mt min. Ml Mr Ql Qr
(kKN*m) (kKN*m) (KN*m) (KN*m) (kN) (kN)
Pl 32,64 0,00 8,44 -86,86 50,79 139,01
P2 64,72 0,00 118,21 12,09 194,73 66,69
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2.4.3 Required reinforcement area

Span Span (cm2) Left support (cm2) Right support (cm2)
bottom  top bottom  top bottom  top

P1 3,02 0,00 0,32 0,71 0,00 8,45

P2 6,16 0,00 0,00 11,89 0,45 1,03
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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)
Pl 0,5 2,7 0,2 0,0 0,1
P2 2,0 2,7 0,9 0,0 0,3

2.5 Theoretical results - detailed results:

2.5.1 P1 : Span from 0,200 to 6,605 (m)

ULS SLS
Abscissa M max. Mmin. Mmax. Mmin. A bottom A top
(m) (kN*m)  (kN*m) (kN*m) (kN*m) (cm2) (cm2)
0,100 5,04 -11,23 0,00 -8,44 0,32 0,71
0,771 24,40 -2,71 15,68 0,00 1,65 0,18
1,441 37,18 -0,00 26,68 0,00 2,57 0,00
2,112 42,66 -0,00 31,88 0,00 2,96 0,00
2,782 43,44 -0,00 32,64 0,00 3,02 0,00
3,453 41,41 -0,00 30,63 0,00 2,87 0,00
4,123 34,29 -0,00 24,22 0,00 2,37 0,00
4,794 25,46 -1,37 17,52 0,00 1,74 0,09
5,464 5,63 -17,66 0,00 -4,28 0,37 1,15
6,135 0,00 -75,99 0,00 -41,52 0,00 5,40
6,605 0,00 -115,53 0,00 -86,36 0,00 8,45
ULS SLS
Abscissa ~ Vmax. Vmax. afp
(m) (kN) (kN) (mm)
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0,100 67,61 50,79 0,0
0,771 3628 2726 00
1,441 21,89 1646 0,0
2,112 11,08 834 0,1
2,782 2,97 22401
3,453 211,98 900 00
4,123 2298  -1726 0,0
4,794 5226 3929 0,0
5,464 7698  -57.87 0,0
6,135 11347 8529 0,0
6,605 184,93 -139,01 0,1

2.5.2 P2 : Span from 7,005 to 13,410 (m)

ULS SLS
Abscissa M max. Mmin. Mmax. Mmin. A bottom A top
(m) (kN*m)  (kN*m) (kN*m) (kN*m) (cm2) (cm2)
7,005 0,00 -157,24 0,00 -118,21 0,00 11,89
7,476 0,43 -98,93 0,00 -51,37 0,03 7,15
8,146 12,51 -16,51 1,34 0,00 0,76 1,01
8,817 50,25 -0,00 34,71 0,00 3,51 0,00
9,487 67,23 -0,00 47,38 0,00 4,75 0,00

10,158 81,76 -0,00 60,42 0,00 5,83 0,00
10,828 86,10 -0,00 64,72 0,00 6,16 0,00
11,499 83,07 -0,00 61,71 0,00 593 0,00
12,169 67,07 -0,00 46,80 0,00 4,74 0,00
12,840 37,08 -3,89 21,84 0,00 2,53 0,26

13,510 7,02 -16,09 0,00 -12,09 0,45 1,03
ULS SLS

Abscissa  Vmax. Vmax. afp

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

7,005 259,04 194,73 0,2

7,476 157,11 118,10 0,1

8,146 112,20 84,35 0,0

8,817 82,04 61,68 0,1

9,487 42,60 32,01 0,2

10,158 2450 1841 02
10,828 4,48 337 03

11,499 3392 2551 03
12,169 5321 -40,00 02
12,840 7241 5442 0,0
13,510 88,77 66,69 0,0

2.6 Reinforcement:

2.6.1 P1 : Span from 0,200 to 6,605 (m)
Longitudinal reinforcement:
¢ bottom (B500B)

3 ¢20 1=5646 from0,040 to 5,686

3 ¢20 1=3687 from4,962 to 8,648

1 ¢20 1=1,725 from0,060 to 0,060
« assembling (top) (B500B)

2 ¢8 1=3510 from1,027 to 4,537
e support (B500B)

3 ¢16 1=1,649 from0,040 to 1,689

3 ¢32 1=5687 from3,626 to 9,313

1 ¢16  1=1,926 from0,056 to 0,056

Transversal reinforcement:
e main (B500B)
stirrups 38 ¢8 |1=1,352
e = 1*-0,086 + 8*0,180 + 15*0,250 + 4*0,150 + 10*0,070 (m)

2.6.2 P2 : Span from 7,005 to 13,410 (m)
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Longitudinal reinforcement:
« bottom (B500B)

3 ¢20 I=5646 from7,924 to 13,570

1 ¢20 1=1,725 from 13,550 to 13,550
« assembling (top) (B500B)

2 ¢8 I=4,181 from8,402 to 12,583
e support (B500B)

3 916 1=1,649 from11,921 to 13,570

1 ¢16 1=1,926 from 13,554 to 13,554

Transversal reinforcement:
e main (B500B)
stirrups 47 ¢8 |1=1,352
e = 1*0,003 + 13*0,050 + 7*0,100 + 4*0,150 + 13*0,250 + 8*0,150 + 1*0,100 (m)

3 Material survey:

e Concrete volume =2,178 (m3)
e Formwork = 16,332 (m2)

e Steel B500B
e Total weight = 300,28 (kG)
o Density =137,90 (kG/m3)
o Average diameter =13,3 (mm)
e Survey according to diameters:

Diameter Length  Weight NumberTotal weight

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

8 1,352 0,53 85 4538
8 3510 1,39 2 2,77

8 4,181 1,65 2 3,30
16 1,649 2,60 6 15,63
16 1,926 3,04 2 6,08
20 1725 4,26 2 8,51
20 3,687 9,09 3 27,28
20 5646 1393 6 83,58
32 5687 3592 3 107,75

ISvada: sglyga tenkinama

2.2.4. Karkasinés dalies tinkamumo ribinis bavis
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Gembinés perdangos dalies jlinkis vertinant gembés ilgj tarp sieny iSilgai - 2,7cm<
L/200=10,22/200=5,1cm;

Gembinés perdangos dalies jlinkis ties kolona 1,8cm<L/150=2,92/150=1,9cm;
Gembinés perdangos dalies jlinkis vertinant atstumg iki sienos skersai —
2,7em<L/200=6,1/200=3,1cm

Perdangy, po kuriomis numatytos pertvaros jlinkis neturi virSyti 40 mm; 2,7cm<4cm.

ISvada: visos salygos tankinamos

2.3.Saramy vir$ langy projektavimas
Projektuojama monolitiné nekarpyta sija vir§ langy. Sijos skerspjiivis 250x280mm.
Projektuojamas trijy tarpatramiy ruozas. Betonas C30/37, armatiira S500. Minimalus atsparumas
ugniai R60.

Skai¢iuojamoji schema su veikianCiomis skaiCiuotinémis apkrovomis:

Lapas |[Lapy Laida
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1 Level:
e Name
e Reference level D
e Maximum cracking : 0,30 (mm)
e Exposure : XC1
e Concrete creep coefficient 1 (,=2,48
e Cementclass :N
¢ Concrete age (loading moment) : 28 (days)
e Concrete age : 5 (years)
e Concrete age after erecting a structure : 365 (years)
e Structure class 1S4
o Fire resistance class : no requirements
e FFB Recommendations 7.4.3(7) : 0,00
2 Beam: Beam1 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 : 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)

IN2302-01-TP-SK-S
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Horizontal branch of the stress-strain
diagram
Ductility class : B
e Additional reinforcement: : fyk= 0,00 (MPa)
Horizontal branch of the stress-strain
diagram

¢ Modified partial coefficients:
oec = 0,9 1992-1-1 3.1.6 (1)P

2.2 Geometry:

221 Span Position L.supp. L R.supp.
(m) (m) (m)
P1 Span 0,300 1,950 0,300
Span length: Ly = 2,250 (m)
Section from 0,000 to 1,950 (m)
25,0 x 28,0 (cm)
without left slab
without right slab
222 Span Position L.supp. L R.supp.
(m) (m) (m)
P2 Span 0,300 1,950 0,300
Span length: Ly = 2,250 (m)
Section from 0,000 to 1,950 (m)
25,0 x 28,0 (cm)
without left slab
without right slab
2.2.3 Span Position L.supp. L R.supp.
(m) (m) (m)
P3 Span 0,300 1,950 0,300
Span length: Ly = 2,250 (m)
Section from 0,000 to 1,950 (m)
25,0 x 28,0 (cm)
without left slab
without right slab
2.3 Calculation options:
¢ Regulation of combinations : EN 1990:2002
¢ Calculations according to : EN 1992-1-1:2004/A1:2014
e Seismic dispositions : No requirements
e Precast beam ‘ho
e Cover : bottom c=4,0(cm)
: side c1=4,0 (cm)
: top c2=4,0 (cm)
e Cover deviations : Cdev = 1,0(cm), Cdur=0,0(cm)
o Coefficient 2 =0.50 : long-term or cyclic load
¢ Method of shear calculations : strut inclination
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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 27,97 -0,00 13,73 -22,14 51,80 -82,88
P2 8,74 -3,52 -24,48 -24,48 67,34 -67,34
P3 27,97 -0,00 -22,14 13,73 82,88 -51,80
-60 - T T T T T
40
20 — N L —
| BN/ 1S 1 N8 N O
LTI T ST
& ‘Fu, jis! ‘ ‘ S
B N -
&0, i 2 3 ; : ¢ 7
Bending MomentULS: M M T Mt T M ‘ ‘
100
N]
80
50 Pl
. | 1]
J I 1 i
) i {11 1 L
N i 1]
i 1] |
I L
-80
m
1005 " 2 3 i s o 7
ShearForce ULS: =V = Wr T Vc(stirups) Vc(total)
2.4.2 Internal forces in SLS
Span Mt max. Mt min. Ml Mr Ql Qr
(kN*m)  (kKN*m)  (kN*m)  (kKN*m)  (kN) (kN)
Pl 20,95 0,00 6,11 -16,58 38,79 62,06
P2 6,55 0,00 18,33 -18,33 50,42 50,42
P3 20,95 0,00 -16,58 6,11 62,06 38,79
Lapas [Lapy Laida
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2.4.3 Required reinforcement area

Span Span (cm2) Left support (cm2) Right support (cm2)
bottom  top bottom  top bottom  top

P1 3,14 0,00 1,40 0,42 0,00 2,45

P2 0,93 0,00 0,00 2,72 0,00 2,72

P3 3,14 0,00 0,00 2,45 1,40 0,42
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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)
Pl 0,3 0,9 0,1 0,5 0,2
P2 0,0 0,9 0,0 0,5 0,0
P3 0,3 0,9 0,1 0,5 0,2

2.5 Theoretical results - detailed results:

2.5.1 P1 : Span from 0,300 to 2,250 (m)

ULS SLS
Abscissa M max. Mmin. Mmax. Mmin. A bottom A top
(m) (kN*m)  (kN*m) (kN*m) (kN*m) (cm2) (cm2)
0,300 13,73 -4,20 6,11 -3,14 1,40 0,42
0,375 16,64 -4,20 9,16 0,00 1,73 0,42
0,600 23,62 -0,00 15,71 0,00 2,62 0,00
0,825 27,11 -0,00 19,64 0,00 3,04 0,00
1,050 27,97 0,00 20,95 0,00 3,14 0,00
1,275 27,11 -0,00 19,64 0,00 3,04 0,00
1,500 23,62 -0,00 15,71 0,00 2,62 0,00
1,725 16,64 -0,00 9,16 0,00 1,81 0,00
1,950 6,17 -7,93 0,00 0,00 0,55 0,71
2,175 0,00 -22,14 0,00 -11,78 0,00 2,45
2,250 0,00 -22,14 0,00 -16,58 0,00 2,45

ULS SLS

Abscissa  Vmax. Vmax. afp
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(m) (kN) (kN) (mm)
0,300 51,80 38,79 0,0
0,375 46,62 3491 0,0
0,600 31,08 2327 0,1
0,825 15,54 11,64 02
1,050 0,00 0,00 0,2
1,275 1554 -11,64 02
1,500 31,08 2327 02
1,725 46,62 3491 0,0
1,950 62,16  -46,55 0,0
2,175 7770 -58,18 0,1
2,250 82,88 62,06 0,1

2.5.2 P2 : Span from 2,550 to 4,500 (m)

ULS SLS
Abscissa M max. Mmin. Mmax. Mmin. A bottom A top
(m) (kN*m)  (kN*m) (kN*m) (kN*m) (cm2) (cm2)
2,550 0,00 -24,48 0,00 -18,33 0,00 2,72
2,625 0,00 -24,48 0,00 -14,40 0,00 2,72
2,350 0,38 -13,16 0,00 -5,24 0,09 1,40
3,075 4,39 -3,52 1,31 0,00 0,39 0,31
3,300 7,87 -0,00 5,24 0,00 0,84 0,00
3,525 8,74 0,00 6,55 0,00 0,93 0,00
3,750 7,87 -0,00 5,24 0,00 0,84 0,00
3,975 4,39 -3,52 1,31 0,00 0,39 0,31
4,200 0,88 -13,16 0,00 -5,24 0,09 1,40
4,425 0,00 -24,48 0,00 -14,40 0,00 2,72
4,500 0,00 -24,48 0,00 -18,33 0,00 2,72
ULS SLS
Abscissa  Vmax. Vmax. afp
(m) (kN) (kN) (mm)
2,550 67,34 50,42 0,2
2,625 62,16 46,55 0,1
2,850 46,62 3491 0,0
3,075 31,08 23,27 0,0
3,300 15,54 11,64 0,0
3,525 0,00 0,00 0,0
3,750 -15,54 -11,64 0,0
3,975 -31,08 -23,27 0,0
4,200 -46,62 -34.91 0,0
4,425 -62,16 -46,55 0,1
4,500 -67,34 -50,42 0,2

2.5.3 P3 : Span from 4,800 to 6,750 (m)

ULS SLS
Abscissa M max. Mmin. Mmax. Mmin. A bottom A top
(m) (kN*m)  (kN*m) (kN*m) (kN*m) (cm2) (cm2)
4,800 0,00 -22,14 0,00 -16,58 0,00 2,45
4,875 0,00 -22,14 0,00 -11,78 0,00 2,45
5,100 6,17 -7,93 0,00 0,00 0,55 0,71
5,325 16,64 -0,00 9,16 0,00 1,81 0,00
5,550 23,62 -0,00 15,71 0,00 2,62 0,00
5,775 27,11 -0,00 19,64 0,00 3,04 0,00
6,000 27,97 0,00 20,95 0,00 3,14 0,00
6,225 27,11 -0,00 19,64 0,00 3,04 0,00
6,450 23,62 -0,00 15,71 0,00 2,62 0,00
6,675 16,64 -4,20 9,16 0,00 1,73 0,42
6,750 13,73 -4,20 6,11 -3,14 1,40 0,42
ULS SLS
Abscissa  Vmax. Vmax. afp
(m) (kN) (kN) (mm)
4,800 82,88 62,06 0,1
4,875 77,70 58,18 0,1
5,100 62,16 46,55 0,0
5,325 46,62 34,91 0,0
5,550 31,08 23,27 0,2
5,775 15,54 11,64 0,2
6,000 0,00 0,00 0,2
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6,225 1554 11,64 02
6,450 31,08 2327 0,1
6,675 46,62 3491 0,0
6,750 51,80 38,79 0,0
2.6 Reinforcement:
2.6.1 P1 : Span from 0,300 to 2,250 (m)

Longitudinal reinforcement:

assembling (top) (B500B)

2 8 1=1,953 from0,186 to 2,139
e support (B500B)
3 916 I=1,140 from0,040 to 1,180

Transversal reinforcement:

2.6.2

main (B500B)
stirrups 14 ¢8 1=0,836

e = 100,150 + 4*0,100 (m)

P2 : Span from 2,550 to 4,500 (m)

Longitudinal reinforcement:

bottom (B500B)

3 $16 1=6,970 from0,040 to 7,010
e support (B500B)
3 16 I=4,104 from1,473 to 5,577

Transversal reinforcement:

2.6.3

main (B500B)
stirrups 14 ¢8 1=0,836

e = 1*0,090 + 3*0,120 + 7*0,150 + 3*0,120 (m)

P3 : Span from 4,800 to 6,750 (m)

Longitudinal reinforcement:

assembling (top) (B500B)

2 8 I=1,953 from4,911 to 6,864
e support (B500B)
3 $16 I=1,140 from5,870 to 7,010

Transversal reinforcement:

main (B500B)
stirrups 14 ¢8 1=0,836

e = 1*0,050 + 4*0,100 + 9*0,150 (m)

3 Material survey:

e Concrete volume = 0,494 (m3)
e Formwork =5,551 (m2)
o Steel B500B
o Total weight =80,20 (kG)
o Density =162,51 (kG/m3)

Average diameter =11,9 (mm)
Survey according to diameters:

Diameter Length  Weight NumberTotal weight
(mm) (m) (kG) (No.) (kG)
Lapas [Lapy Laida
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8 0,836 0,33 42 13,87
8 1,953 0,77 4 3,08

16 1,140 1,80 6 10,80
16 4,104 6,48 3 19,44
16 6,970 11,00 3 33,01

ISvada: sglyga tenkinama

2.4. Pamaty projektavimas
Pamaty sprendinius tikslinti pamaty Darbo projekte. Pamaty betonas ne zZemesnés klasés nei
C25/30, W6, XC2, F100. Armattra S500. Pamaty atramines reakcijas zitiréti kartu su atraminiy

reakcijy planu.

ApKkrovos j rostverkus po laiptinémis:
Rostverko nuolatiné charakteristiné apkrova:
grx = 120 kN/m
Rostverko naudojimo charakteristiné apkrova:
qx = 30kN/m
Rostverko skaiciuotiné apkrova Al apkrovimo atvejui:
Qg1 =120-1,35+30,0-1,3 = 201kN /m.
Rostverko skai¢iuotiné apkrova A2 apkrovimo atvejui:

Qg2 =120-1,0+30,0-1,3 = 159kN/m.

Pamaty reakcijos
Kolony tarp asiy H ir J reakcijy kryptys pagal globalias koordinaciy asis, pateiktas pamaty

iSdéstymo schemoje:

Lapas [Lapy Laida
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Wl el

w5 w’

Y

t.

Pagal STR 2.05.04:2003 ,,Poveikiai ir apkrovos* STR ir GEO ribiniam biiviui apkrovy deriniai

sudaromi pagal 6.4 formulg:

ZYGJGkJ + Y,P + Youli + ZYQ,i\Vo,iQk,i 5

jx1 >l

Cia “+“ reiskia derinimas su; Gy ir Qx; yra nuolatiniy ir kintamy apkrovy charakteristinés
reikSmés, yG ir yQ yra daliniai nuolatiniy ir kintamyjy poveikiy koeficientai, kurie atsizvelgia i
irgzy skaic¢iavimo modeliy neapibréztumus, skai¢iuojamosios schemos neapibréztumus, galimas
perkrovas ir t.t.; Wo,i — kintamojo poveikio derintinés reikSmeés koeficientas.

Daliniai koeficientai poveikiams (e )i jy efektams (re),

Poveikis Zymuo Apkrovimo grupé
Al A2
Nuolatinis Nepalankus 7G 1,35 1,0
Palankus 1,0 1,0
Kintamasis Nepalankus 7q 1,3 1,3
Palankus 0 0
Pamaty reakcijos
Kolony tarp asiy H ir J A1 reakcijos:
Pavadinimas/kombinacija | Fx, kN Fy, kN Fz, kN Mx, kNm My, kNm
3/10(Q) -0.00>> -2.47 718.18 3.2 0
3/5(C) -0.00<< -6.27 1663.75 8.11 0

Lapas |Lapy Laida
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3/10(C) 0| -247>> 718.18 3.2 0
3/5(C) 0| -6.27<< 1663.75 8.11 0
3/5(C) 0 -6.27 | 1663.75>> 8.11 0
3/10(C) 0 -2.47 | 718.18<< 3.2 0
3/5(C) 0 -6.27 1663.75 | 8.11>> 0
3/10(C) 0 -2.47 718.18 | 3.20<< 0
3/14 (C) 0 -2.59 819.74 3.35 | -0.00>>

3/6(C) 0 -6.18 1592.66 8 | -0.00<<

3/10(C) 0 -2.47 718.18 3.2 0
3/5(C) 0 -6.27 1663.75 8.11 0
5/10 (C) -0.00>> -2.47 718.18 3.2 0
5/5(C) -0.00<< -6.27 1663.75 8.11 0
5/10(C) 0| -2.47>> 718.18 3.2 0
5/5(C) 0| -6.27<< 1663.75 8.11 0
5/5(C) 0 -6.27 | 1663.75>> 8.11 0
5/10(C) 0 -2.47 | 718.18<< 3.2 0
5/5(C) 0 -6.27 1663.75 | 8.11>> 0
5/10 (C) 0 -2.47 718.18 | 3.20<< 0
5/14 (C) 0 -2.59 819.74 3.35 | -0.00>>

5/6 (C) 0 -6.18 1592.66 8 | -0.00<<

5/10(C) 0 -2.47 718.18 3.2 0
5/5(C) 0 -6.27 1663.75 8.11 0
7/6(C) 0.00>> 6.18 1592.66 -8 0
7/ 14 (C) 0.00<< 2.59 819.74 -3.35 0
7/5(C) 0| 6.27>> 1663.75 -8.11 0
7/ 10 (C) 0| 2.47<< 718.18 -3.2 0
7/ 5 (C) 0 6.27 | 1663.75>> -8.11 0
7/10(C) 0 2.47 | 718.18<< -3.2 0
7/10(C) 0 2.47 718.18 | -3.20>> 0
7/5 (C) 0 6.27 1663.75 | -8.11<< 0
7/ 5 (C) 0 6.27 1663.75 -8.11 | 0.00>>

7/10(C) 0 2.47 718.18 -3.2 | 0.00<<

7/10(C) 0 2.47 718.18 -3.2 0
7/5 (C) 0 6.27 1663.75 -8.11 0
9/6(C) 0.00>> 6.18 1592.66 -8 0
9/14(C) 0.00<< 2.59 819.74 -3.35 0
9/5(C) 0| 6.27>> 1663.75 -8.11 0
9/10 (C) 0| 2.47<< 718.18 -3.2 0
9/5 (C) 0 6.27 | 1663.75>> -8.11 0
9/10(C) 0 2.47 | 718.18<< -3.2 0
9/10(C) 0 2.47 718.18 | -3.20>> 0
9/5 (C) 0 6.27 1663.75 | -8.11<< 0
9/5 (C) 0 6.27 1663.75 -8.11 | 0.00>>

9/10(C) 0 2.47 718.18 -3.2 | 0.00<<

9/10(C) 0 2.47 718.18 -3.2 0
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9/5(C) 0 6.27 1663.75 -8.11 0
11/5 (C) 0.00>> -41.73 769.59 53.97 0
11/10 (C) 0.00<< -16.24 340.64 21.01 0
11/10(C) 0| -16.24>> 340.64 21.01 0
11/5 (C) 0| -41.73<< 769.59 53.97 0
11/5 (C) 0 -41.73 | 769.59>> 53.97 0
11/10 (C) 0 -16.24 | 340.64<< 21.01 0
11/5 (C) 0 -41.73 769.59 | 53.97>> 0
11/10(C) 0 -16.24 340.64 | 21.01<< 0
11/5 (C) 0 -41.73 769.59 53.97 | 0.00>>

11/10 (C) 0 -16.24 340.64 21.01 | 0.00<<

11/10(C) 0 -16.24 340.64 21.01 0
11/5 (C) 0 -41.73 769.59 53.97 0
13/5 (C) 0.00>> -41.73 769.59 53.97 0
13/10 (C) 0.00<< -16.24 340.64 21.01 0
13/10(C) 0| -16.24>> 340.64 21.01 0
13/5 (C) 0| -41.73<< 769.59 53.97 0
13/5 (C) 0 -41.73 | 769.59>> 53.97 0
13/10 (C) 0 -16.24 | 340.64<< 21.01 0
13/5 (C) 0 -41.73 769.59 | 53.97>> 0
13/10(C) 0 -16.24 340.64 | 21.01<< 0
13/5 (C) 0 -41.73 769.59 53.97 | 0.00>>

13/10 (C) 0 -16.24 340.64 21.01 | 0.00<<

13/10(C) 0 -16.24 340.64 21.01 0
13/5 (C) 0 -41.73 769.59 53.97 0
15/ 10 (C) -0.00>> 16.24 340.64 -21.01 0
15/ 5 (C) -0.00<< 41.73 769.59 -53.97 0
15/ 5 (C) 01| 41.73>> 769.59 -53.97 0
15/10(C) 0| 16.24<< 340.64 -21.01 0
15/5 (C) 0 41.73 | 769.59>> -53.97 0
15/ 10 (C) 0 16.24 | 340.64<< -21.01 0
15/10(C) 0 16.24 340.64 | -21.01>> 0
15/ 5 (C) 0 41.73 769.59 | -53.97<< 0
15/ 14 (C) 0 16.7 383.53 -21.59 | -0.00>>

15/ 6 (C) 0 41.41 739.57 -53.55 | -0.00<<

15/10(C) 0 16.24 340.64 -21.01 0
15/ 5 (C) 0 41.73 769.59 -53.97 0
17/ 10 (C) -0.00>> 16.24 340.64 -21.01 0
17/5 (C) -0.00<< 41.73 769.59 -53.97 0
17/ 5 (C) 01| 41.73>> 769.59 -53.97 0
17/10(C) 0] 16.24<< 340.64 -21.01 0
17/5 (C) 0 41.73 | 769.59>> -53.97 0
17/ 10 (C) 0 16.24 | 340.64<< -21.01 0
17/10(C) 0 16.24 340.64 | -21.01>> 0
17/ 5 (C) 0 41.73 769.59 | -53.97<< 0
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17/ 14 (C) 0 16.7 383.53 -21.59 | -0.00>>
17/ 6 (C) 0 41.41 739.57 -53.55 | -0.00<<
17/ 10 (C) 0 16.24 340.64 -21.01 0
17/ 5 (C) 0 41.73 769.59 -53.97 0
Kolony tarp asiy H ir J A2 reakcijos:

Pavadinimas/kombinacija | Fx, kN Fy, kN Fz, kN Mx, kNm My, kNm
3/47(C) -0.00>> 2.47 718.18 3.2 0
3/45 (C) -0.00<< 5.4 | 1412.38 6.99 0
3/47(C) 0| -2.47>> 718.18 3.2 0
3/45 (C) 0 | -5.40<< 1412.38 6.99 0
3/45 (C) 0 5.4 | 1412.38>> 6.99 0
3/ 47 (C) 0 -2.47 | 718.18<< 3.2 0
3/45(C) 0 -5.4 1412.38 | 6.99>> 0
3/47(C) 0 -2.47 718.18 | 3.20<< 0
3/49 (C) 0 -2.59 819.74 3.35 | -0.00>>
3/46 (C) 0 -5.32 1341.29 6.88 | -0.00<<
3/47(C) 0 -2.47 718.18 3.2 0
3/45(C) 0 -5.4 1412.38 6.99 0
5/ 47 (C) -0.00>> 2.47 718.18 3.2 0
5/ 45 (C) -0.00<< 5.4 | 1412.38 6.99 0
5/47 (C) 0| -2.47>> 718.18 3.2 0
5/ 45 (C) 0 | -5.40<< 1412.38 6.99 0
5/ 45 (C) 0 5.4 | 1412.38>> 6.99 0
5/ 47 (C) 0 -2.47 | 718.18<< 3.2 0
5/ 45 (C) 0 -5.4 1412.38 | 6.99>> 0
5/ 47 (C) 0 -2.47 718.18 | 3.20<< 0
5/49 (C) 0 -2.59 819.74 3.35 | -0.00>>

5/ 46 (C) 0 -5.32 1341.29 6.88 | -0.00<<

5/ 47 (C) 0 -2.47 718.18 3.2 0
5/ 45 (C) 0 -5.4 1412.38 6.99 0
7/ 46 (C) 0.00>> 5.32 1341.29 -6.88 0
7/ 49 (C) 0.00<< 2.59 819.74 -3.35 0
7/ 45 (C) 0 | 5.40>> 1412.38 -6.99 0
7/ 47 (C) 0| 2.47<< 718.18 3.2 0
7/ 45 (C) 0 5.4 | 1412.38>> -6.99 0
7/ 47 (C) 0 2.47 | 718.18<< 3.2 0
7/ 47 (C) 0 2.47 718.18 | -3.20>> 0
7/ 45 (C) 0 54 1412.38 | -6.99<< 0
7/ 45 (C) 0 54| 1412.38 -6.99 | 0.00>>

7/ 47 (C) 0 2.47 718.18 -3.2 | 0.00<<

7/ 47 (C) 0 2.47 718.18 -3.2 0
7/ 45 (C) 0 54 1412.38 -6.99 0
9/ 46 (C) 0.00>> 5.32 1341.29 -6.88 0
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9/49 (C) 0.00<< 2.59 819.74 -3.35 0
9/ 45 (C) 0| 5.40>> 1412.38 -6.99 0
9/ 47 (C) 0| 2.47<< 718.18 -3.2 0
9/ 45 (C) 0 5.4 | 1412.38>> -6.99 0
9/ 47 (C) 0 2.47 | 718.18<< -3.2 0
9/ 47 (C) 0 2.47 718.18 | -3.20>> 0
9/ 45 (C) 0 54 1412.38 | -6.99<< 0
9/ 45 (C) 0 5.4 1412.38 -6.99 | 0.00>>

9/ 47 (C) 0 2.47 718.18 -3.2 | 0.00<<

9/ 47 (C) 0 2.47 718.18 -3.2 0
9/ 45 (C) 0 54 1412.38 -6.99 0
11/ 45 (C) 0.00>> -36.04 650.37 46.61 0
11/ 47 (C) 0.00<< -16.24 340.64 21.01 0
11/ 47 (C) 0| -16.24>> 340.64 21.01 0
11/ 45 (C) 0 | -36.04<< 650.37 46.61 0
11/ 45 (C) 0 -36.04 | 650.37>> 46.61 0
11/ 47 (C) 0 -16.24 | 340.64<< 21.01 0
11/ 45 (C) 0 -36.04 650.37 | 46.61>> 0
11/ 47 (C) 0 -16.24 340.64 | 21.01<< 0
11/ 45 (C) 0 -36.04 650.37 46.61 | 0.00>>

11/ 47 (C) 0 -16.24 340.64 21.01 | 0.00<<

11/ 47 (C) 0 -16.24 340.64 21.01 0
11/ 45 (C) 0 -36.04 650.37 46.61 0
13/ 45 (C) 0.00>> -36.04 650.37 46.61 0
13/ 47 (C) 0.00<< -16.24 340.64 21.01 0
13/ 47 (C) 0| -16.24>> 340.64 21.01 0
13/ 45 (C) 0 | -36.04<< 650.37 46.61 0
13/ 45 (C) 0 -36.04 | 650.37>> 46.61 0
13/ 47 (C) 0 -16.24 | 340.64<< 21.01 0
13/ 45 (C) 0 -36.04 650.37 | 46.61>> 0
13/ 47 (C) 0 -16.24 340.64 | 21.01<< 0
13/ 45 (C) 0 -36.04 650.37 46.61 | 0.00>>

13/ 47 (C) 0 -16.24 340.64 21.01 | 0.00<<

13/ 47 (C) 0 -16.24 340.64 21.01 0
13/ 45 (C) 0 -36.04 650.37 46.61 0
15/ 47 (C) -0.00>> 16.24 340.64 -21.01 0
15/ 45 (C) -0.00<< 36.04 650.37 -46.61 0
15/ 45 (C) 0 | 36.04>> 650.37 -46.61 0
15/ 47 (C) 0| 16.24<< 340.64 -21.01 0
15/ 45 (C) 0 36.04 | 650.37>> -46.61 0
15/ 47 (C) 0 16.24 | 340.64<< -21.01 0
15/ 47 (C) 0 16.24 340.64 | -21.01>> 0
15/ 45 (C) 0 36.04 650.37 | -46.61<< 0
15/ 49 (C) 0 16.7 383.53 -21.59 | -0.00>>

15/ 46 (C) 0 35.72 620.35 -46.2 | -0.00<<
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15/ 47 (C) 0 16.24 340.64 -21.01 0
15/ 45 (C) 0 36.04 650.37 -46.61 0
17/ 47 (C) -0.00>> 16.24 340.64 -21.01 0
17/ 45 (C) -0.00<< 36.04 650.37 -46.61 0
17/ 45 (C) 0| 36.04>> 650.37 -46.61 0
17/ 47 (C) 0| 16.24<< 340.64 -21.01 0
17/ 45 (C) 0 36.04 | 650.37>> -46.61 0
17/ 47 (C) 0 16.24 | 340.64<< -21.01 0
17/ 47 (C) 0 16.24 340.64 | -21.01>> 0
17/ 45 (C) 0 36.04 650.37 | -46.61<< 0
17/ 49 (C) 0 16.7 383.53 -21.59 | -0.00>>
17/ 46 (C) 0 35.72 620.35 -46.2 | -0.00<<
17/ 47 (C) 0 16.24 340.64 -21.01 0
17/ 45 (C) 0 36.04 650.37 -46.61 0
Holo kolonos A1 reakcijos:
Pavadinimas/kombinacija | Fx, kN Fy, kN Fz, kN Mx, kNm My, kNm
3/9(C) -4.41>> -6.06 802.84 7.36 -5.24
3/4(C) -9.71<< -13.48 1593.78 16.38 -11.55
3/9(C) -4.41 | -6.06>> 802.84 7.36 -5.24
3/4(C) -9.71 | -13.48<< 1593.78 16.38 -11.55
3/4(C) -9.71 -13.48 | 1593.78>> 16.38 -11.55
3/9(C) -4.41 -6.06 | 802.84<< 7.36 -5.24
3/4(C) -9.71 -13.48 1593.78 | 16.38>> -11.55
3/9(C) -4.41 -6.06 802.84 | 7.36<< -5.24
3/9(C) -4.41 -6.06 802.84 7.36 | -5.24>>
3/4(C) -9.71 -13.48 1593.78 16.38 | -11.55<<
3/4(C) -9.71 -13.48 1593.78 16.38 -11.55
3/9(C) -4.41 -6.06 802.84 7.36 -5.24
Holo kolonos A2 reakcijos:
Pavadinimas/kombinacija | Fx, kN Fy, kN Fz, kN Mx, kNm My, kNm
3/25(C) -4.41>> -6.06 802.84 7.36 -5.24
3/23(C) -8.17<< -11.36 1312.79 13.8 -9.72
3/25 (C) -4.41 | -6.06>> 802.84 7.36 -5.24
3/23(Q) -8.17 | -11.36<< 1312.79 13.8 -9.72
3/23(C) -8.17 -11.36 | 1312.79>> 13.8 -9.72
3/25 (C) -4.41 -6.06 | 802.84<< 7.36 -5.24
3/23(C) -8.17 -11.36 1312.79 | 13.80>> -9.72
3/25(C) -4.41 -6.06 802.84 | 7.36<< -5.24
3/25(C) -4.41 -6.06 802.84 7.36 | -5.24>>
3/23(C) -8.17 -11.36 1312.79 13.8 | -9.72<<
3/23(C) -8.17 -11.36 1312.79 13.8 -9.72
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| 3/25(q) | 4.41 | -6.06 |  802.84 7.36 -5.24

2.5. Pamaty geometrijos parinkimas
2.5.1. Vidurinio pamato ant H ir J aSiu ir ant 7 aSies matmeny parinkimas
Po kolonomis projektuojama poliniy pamaty grupé¢, apjungta galvena. 4 poliai 600mm
skersmens, galvena 1,7x1,7x0,6m . Poliai remiami j abs. Alt +180.35 (IGS 8), poliy geometrinis
ilgis 8,2m. Maziausias grunto kiiginis stipris q.=3,0MPa; Sonin¢ trintis f;=50-155 kPa pagal

sluoksnius.

Reakcijy viduriniuose poliuose ant asiy H ir J skai¢iavimas

Lapas [Lapy Laida
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g. 8, rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji skai¢iavimai dalis

Rekonstravimas. Ypatingasis statinys

Galvenos matmenys:

b=17 m
h:=06 m
1:=17 m

Pamato galvenos svors:
Np =24b-h-1 =41616 kN

Jégos peciai apagal poliy iSdéstyma:

x=06 m
y =06 m
Poliy skaiCius:
n=4

A1 projektavimo atvejis:
Veikiant didziausiaiasinei jégai:

Pamato virsuje velkiancios jraZos:

Ng 4= 1665 kN
Mpgqx =82 KNm
MEd.y =0 KNm
VE4x=0 kN
VEqy=7 KN

Didziausia polio aSiné jega:
NeatNp . (MEgx+ VEqyh)y N (Mggy + VEqxh)x

FEa1=— o S =436987 kN
b e { X +x
MazZiausia polio aSiné jéga:
Neg+ Ny,  (Mggx+Vgqyh)y (Mggy+ VEqyh)x
Fgq2= - - =416321 KN
- n %, 2 2. 2
y +Yy X +x
Veikiantdidziausiam m omentuiir skersinei jégai:
Pamato virSuje velkiancios raZos:
Npg=769 KN
\\’I,Ed P 54 kNm
,.\/I“ o 0 kNm
,«,\L’Edvf: 42 kN
Didziausia polio aSiné jega:
Lapas |Lapy Laida
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Neatp (MEqx+ VEayh)y . (MEqy + VEaxh)x

-~ i .

M.— . g : 5 5 =268.654 kN

y Yy x +x
MaZiausia polio aSiné jéga:
Ngg+Np  (MEgx+VEqyh)y (Mgqy+ VEaxh)x
T P_ x _ I L 2  =136654 KN
B2 n 2, 2 2, 2
yi iy X +x

A2 projektavimo atvejis:
Veikiant didziausiai asinei jégai:

Pamato virSuje veikiancios jrazos:

Ngg.=1413 kN
Meax=17 kNm
Mgaw="0 kNm
VE4x=0 kN
M{:: 6 kN

DidZiausia polio asiné jéga:
Nt N . (Mgqx + VEqyh)y N (Mgqy + VEqxh)x
n

FEd 1 P P =372.487 kN
Y 4y X +x
Maziausia polio asiné jéga:
Neg+ N (Mgqx+ VEqyh)y (Mgqy+ VEqxh)x
FE:]2:= - - =354821 kN
n 2. 2 2. 2
Yy TY¥ X +x
Veikiant didziausiam momentui ir skersinei jégai:
Pamato virSuje veikiancios JraZos:
m:: 650 kKN
Mg 4x= 47 KNm
Mgay=0 KNm
VEda=0 KN
Nedgp=37 KN
DidZiausia polio asiné jéga:
Neg+ N, (Mgqx+VEqyh)y (Mggy+ VEqxh)x KN
Fp 4= + + =230.571
o n 2 2 2 2
Yy ty X +x
MazZiausia polio asiné jéga:
. Neg+Np  (MEdx+ VEdyh)y (MEdy+ VEdxh)x . i
N2 5.2
o n 2 2 2 2
y +y X +x
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Reakcijy holo polyje ant 7 aSies skaifiavimas

Galvenos matmenys:

b=17 m
h:=06 m
=17 m

Pamato galvenos svoris:
Np =24b-h-1=41616 kN

Jégos peciai apagal poliy iSdéestyma:

x=06 m
y=06 m
Poliy skaiCius:
n=4

A1 projektavimo atvejis:
Veikiantdidziausiai asinei jégai:

Pamato virSuje veikiancios raZos:

Ngq:= 1594 KN
Mgy =17 KNm
Mggq, =12 KNm
’Ed;:z 10 kN
Bay = 14 KN

DidZiausia polio aSiné jega:
Neg+ N N (MEqx+ VEayh)y N (Mgqy + VEqxh)x
n

E— — 5 |
Frqa® 5 5 — 445071 KN
y +y x +x
Maziausia polio aSiné jéga:
Ngg+ N, (Mggx+VEayh)y (Mgqy+ VEaxh)x )
FEd,2 = =3 . - - - =372:137 kN
" y +y X +x

Veikiantdidziausiam m omentuiir skersinei jégai:
Pamato virSuje veikiancios jraZos:

Ngg= 1594 KN
MEdxi= 17 hm
MEdg= 12 e
Vids= 10 KN
Vidy= 14 KN

DidZiausia polio aSiné jéga:

Lapas |Lapy Laida
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Neg+Np , (MEqx+ VEqyh)y ) (Mgqy + VEqx'h)x

FBda=

n

MaZiausia polio aSiné jéga:

y" + y" X

Nea+N,  (Mgdx+VEdyh)y (Mgqy+ VEqxh)=

=445071 KN
2 2 2, 2

X

Fpao=

n

A2 projektavimo atvejis:

)’2+y X

=372.737 kN
2 2

+ X

Veikiant didziausiai asinei jégai:

Pamato virSuje veikiancios jrazos:

Ngg.= 1313
Medx= 14

MEda= 10
4 =9

\'Ei =12

kN
kNm
kNm

kN
kN

DidZiausia polio aSiné jéga:

FRd

0 (MEdx + VEayh)y = (MEdy + VEaxh )-x

n

=369.154
2, 2 2

y +y X +x

MazZiausia polio asiné jéga:

Nea+ N, (MEdx+ VEdyh)y  (MEdy+ VEaxh)x

Feda:

n

=308.154
2. 2 2,2
¥ Ty X +Xx

Frda:

Veikiant didziausiam momentui ir skersinei jégai:
Pamato virSuje veikiancios jraZos:
Npg:=1313 KN
Mpax=14 KNm
Me 4 o 10 kNm

Edx =9
VEdg =12
DidZiausia polio aSiné jega:

kN
kN

Neg+ N . (Mgqx + VEqyh)y

Y

£

. (Mggqy + VEqxh)x
2 N
y +y x

FEdL= =369.154
Lo n y
+Xx

MaZiausia polio asiné jéga:

_Mea+Ny  (Mgax+ VEdyh)y (Mgdy+ VEdxh)x

=308.154
n 2 2 2

2
s I 4 X +x

Lapas
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ewe .

GniuZdomo poliaus laikomosios galios skaiiavimas:

Veikianc¢ios jrazos:

3

Nggq=445-10° MN

Npga=373-10

0.445

a

3

=0373 MN

Daliniai koeficientai:

Daliniai medZiagy patikimumo koef. atvejui M1:
Va1 =1

Yea=1

VYes1:=1

Ygqu1=1

Yy1=1

Daliniai medZiagy patikimumo koef. atvejui M2:

Daliniai koeficientai CFA poliy pagrindo atsparumui

R1 R2 R3 R4
Polio pado laikomoji galia ~ ~,; = 1.1 2= 1.1 p3=10 pg = 1.45
Polio kamieno Soninio . o o o
pavirsiaus alikomojigalia 1T 10 =1l =100 =130
gniuzdymui
Polio pado suminis o= 1.1 e =11 \e3 = 1.0 e =140
atsparumas gniuzdymui
Polio laikomoji galia tempimui ¥t =125 Yz=115 ~qeg=11  ~us:= 1.60
op:=05
Grunto rodikliai: &4
kN
p:=21 3
m
qe= 3.0 MPa
f,=005 MPa f£,:=0110 MPa f£3:=0155 MPa f4:=00 MPa £5:=00 MPa f4:=00 MPa £;:=00 MPa
Geometriniai rodikliai: 5=00 MP2
hj=12 m hy=15 m h3=32m hgy=0. m hs:=00 m hg=0 m h;=00 m hg=00 m
d:=04 m
£
= 2
A= "T =0.126 m’
PR 2 Ag=modohy=1885  m'  Ag=wod-hy=4084  m
Ay=m-d-h;=15
2 s AR 2
PRSI m2 A;ss=7m-d-hs=0 m2 Ajg:=m-d-hg=0 m
Aj;=7m-d-h;=0 m2 e -8 Byt =
Lapas |Lapy Laida
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Pirmas projektavimo atvejis:
A1+M1+R1

Qp:=0p-Q=15 MPa

Ry = qp - Ap = 0.188 MN
Ri=f1-An+f2-Ap+£3- A+ £ Ay + £i5- Ajs + fi6- Aig + £7- A+ 13- Aig= 0916

Ra R, i
Rean=—+— =1087 MN
bl Isl
R= =2 0277 MN
= £
&3
-
Regr'=——=0706 MN
Itl
Nes1
= - 0.63

dl

Antras projektavimo atvejis:

A2+M1+R4
Ry R V
Rop~— & — 0434 TN
b4 Vs4
R s
B ——= - 0596 MN
€3
R ,
B~ —— =gl O
It4
=2 0876
d2

ISvada: sglyga tenkinama

2.5.2. KraStinio pamato ant H ir J aSiy matmeny parinkimas
Projektuojami poliniai pamatai po kraStinémis kolonomis ant H ir J aSiy. Poliai 700mm
skersmens. Poliai remiami j abs. Alt +181.1 (IGS 8), poliy geometrinis ilgis 7,5m. MaZiausias

grunto kiiginis stipris q.=3,0MPa; Soniné¢ trintis f=50-155 kPa pagal sluoksnius.

GniuZdomo poliaus laikomosios galios skaiiavimas:

Lapas |Lapy Laida
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Veikiancios jragzos:

770-107°

J

=0.77 MN

Nega1:

Nggo=651-10 " =0651 MN

Daliniai koeficientai:

Daliniai medziagy patikimumo koef. atvejui M1:

Vel = 1
Yel= 1
Vep1:=1
Nqu.1= 1
"(‘,Yl -1

Daliniai medziagy patikimumo koef. atvejui M2:

fp2 =125
e2 =125
w2 = 1.4
Iqu.2 -= 1.4
Ty2 = 1
Daliniai koeficientai CFA poliy pagrindo atsparumui
R1 R2 R3 R4
Polio pado laikomoji galia ~ ~,; = 1.1 Vo2 o= 1.1 “p3 = 1.0 Vpa = 1.45
Polio kamieno Soninio . o . o
pavirsiaus alikomoji galia Yot~ A0 =13 by R =100
gniuzdymui
Polio pado suminis Y=1.1 =11 Nz = 1.0 =140
atsparumas gniuzdymui
Polio laikomoji galia tempimui Ve = 123 V2= 115 ~a:=11 b Sl
op:=05
Grunto rodikliai: &1
kN
p:=21 _3
m
qc=3.0 MPa
£,:=005 MPa f£,:=0110 MPa f£3:=0155 MPa f4:=00 MPa £5:=00 MPa f4:=00 MPa £;=00 MPa
Geometriniai rodikliai: =90 P2
hj=12 m h=15 m h3=25m hy=00 m hs:=0. m hg=0 m h;:=00 m hg=00 m
d:=07 m
A= % -0385 m’
il B 8 2 Ap=med-hy=3299 m’  Ag=m-d-hy=5498 m’
Ay =m-d-hy=2
2 2
. 2 Ajsc=m-d-hs=0 m Ay=m-d-hg=0 m”
A;4.=1\'-d-h4=0 m 2
A;=7w-d-h;=0 m’ i = -
Lapas |Lapy Laida
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Pirmas projektavimo atvejis:
A1+M1+R1

Qp =0p-G.=1.5 MPa

Ry :=qp- A, = 0577 MN
Ry=f1-An+f2-Ap+£3- A+ f4- A+ £5- Ajs + f6- Aig + £7- Ay + £3- Ag = 1347

Ry R
Rogni=—+ — =1872 MN
bl Isl
1
Ry =337 Mw
&3
Reg
Regii= — =1215 MN
{3}
Neg
= = 0634
Rear

Antras projektavimo atvejis:

A2+M1+R4
Rc.mﬂ = & + ‘E = 1434 MN
T4 Va4
-
Riys —— <1024 WN
€3
R = =2 732 MW
4
Nes»
=2 0389
d2

ISvada: salyga tenkinama

Poliaus sukimo skai¢iavimas:

Lapas |Lapy Laida
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q.=3000 kPa fg; =50 kPa f 5 =110fy ;=155 f 4 =0 fis =0 fi6 =0 f7=0 f4=0

N =770 KN hy=12 hy=15 hy=25 hy =00 h3=00 hg=00 hy;=00 hg:=00

Qq=42 kN Nevertinamo sluoksnio gylis: Max leistinas nuosédis:

d=07 m h =14 m 5=016 m
Poliaus geometrinis ilgis: Grafiko Rsn numeris pagal santyki:
h=72 m n= 100-% =287 %

Pagrindo stiprumas po pamato padu: 186.22, 6.23 grakily

-

Ry =02:q.10 ~ +024 =084 MPa

-

“~

d
.‘\b = 3147 = 0385

Trinties jéga prie pamato Sonu:

( fsi fs0 fi3

f.. f.. f_.+ fo)
| sid s13 si6 s17 si8
Fi= 31441 hi-—— 4+ Bis— & Biv— i Bas— P Phpvi i Py
£ \173 " 273 "33 Ty Ty T T

+hg— J -448758 KN
3

3
Slégis po pamato padu:
(N - Fg)
Ay

p: = 835.153 kPa ne daugiau nei Rs2

Pasisukimas ir pasislinkimas

Skaiciuojamasis pamato gylis:

ddZ=h1+h2+h3+h4+h5+h6+h7+hs=5.2 m
Horiozntalios jégos nuo momento aukstis virS pamato
M
= - = 1.286
Q4

Horizontalios jégos pridéties tasko skai€iuojamasis aukstis:

hy=h-d4+h,=3286 m
{1.5-hy + 05-dy) p=035

N=—7——/—=0743

kai Ff<N:

Pamato posukiui besiprieSinanciy jégy atstojamoji:

[|\' Fg)-p-dy + 1L5-F, d}
N =Fgyp-dg + Lo-ke— =

Fo= T _sgess N

pamatas = ifI:FQ 2 0.5-(m + 1)-Qq4. "nepasisuka" ."pasisuka"] = "nepasisuka"

ISvada: salyga tenkinama, polis nepasisuka

2.5.3. Poliy po sienomis matmeny parinkimas

Lapas |Lapy Laida
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Projektuojami poliniai pamatai po sienomis. Poliai 300mm skersmens. Poliai remiami |
abs. Alt +180.35 (IGS 8), poliy geometrinis ilgis 8,2m. Maziausias grunto kiiginis stipris
qc=3,0MPa; Sonin¢ trintis f=50-155 kPa pagal sluoksnius.

Reakcijos po sienomis pateiktos reakcijy plane.
Atstumai tarp poliy po iSorinémis sienomis 2m, po vidinémis sienomis — 1,4m, po iSorinémis

sienomis tarp aSiy A-C — 1,1m.

GniuzZdomo poliaus laikomosios galios skai¢iavimas:

Lapas |[Lapy Laida
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Veikianc¢ios jragzos:

&

3

Ngg1:=357-10 " =0357 MN

a

3

Negp=301-107°=0301 MN

Daliniai koeficientai:

Daliniai medziagy patikimumo koef. atvejui M1:

Vel = 1
Ye1=1
Jen1 =1
Nqu.1 = 1
Yy1=1

Daliniai medziagy patikimumo koef. atvejui M2:

Vo2 =125
Ye2 =125
Vw2 =14
Vqu.2 = 1.4
y2 = 1
Daliniai koeficientai CFA poliy pagrindo atsparumui
R1 R2 R3 R4
Polio pado laikomoji galia ~ ~,; = 1.1 Np2:=1.1 “p3 =10 Vpa = 1.45
Polio kamieno Soninio . S e i
pavirsiaus alikomoji galia o= 1.0 g = 11 fhg = 1.0 lot 2= 130
gniuzdymui
Polio pado suminis Y= 1.1 Yo =11 3= 1.0 e := 140
atsparumas gniuzdymui
. T s M =125 A =115 At g e
Polio laikomoji galia tempimui DA TRl eiaein it
op:=05
aeriai. E3=14
Grunto rodikliai:

-

p:=21 3
m
q.=3.0 MPa
f,:=005 MPa f,:=0.110 MPa f£3:=0.155 MPa f4:=00 MPa f5:=00 MPa f4:=00 MPa f;:=00 MPa

Geometriniai rodikliai: =00 MPa
hj=12 m h:=15 m h3=32m hy=0. m hs:=0. m hg=0 m h;:=00 m hg=00 m

d:=03 m

d2

- 2
..\p;=—"4 =0071 m"
P ra— 2 Ag=meodh=1414 om0 Ag=wodohy=3063 o

2 2

i 5= 5l B m?. A;s:=m-d-hs=0 m Ag=m-d-hg=0 m
- 2
Aj;=m-d-h;=0 m> Bgeem-ii-ly=t m
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Pirmas projektavimo atvejis:
A1+M1+R1

Qp=0p-Q =15 MPa

Ry:=qy A,=0106  MN
Riy=f)-An+£2-Ap+£3- A+ - Ay + £i5- Ass + f6- Ajg + £17- Ay + £3- Ajg = 0.687

Re R
Rigni=—+—=0783 MN
b1 sl
Rean
Ry = =0559 MN
&3

R
Regi:= — =0509 MN

Nes1

— =0.702
Rea

Antras projektavimo atvejis:

A2+M1+R4
R R B gy MY
s a4
R..n
Rejp=—— =043 MN
€3
Rt 5
Bogi~— =il D
“t4
Nes
e 0981
Rea2

ISvada: sglyga tenkinama

Sijos atrémimo vietose, kur atraminés reakcijos koncentracija ant asiy 7-A ir 7-C
projektuojamas polis 400mm skersmens. Poliai remiami j abs. Alt +180.35 (IGS 8), poliy
geometrinis ilgis 8,2m. Maziausias grunto kiiginis stipris q¢=3,0MPa; Soniné trintis f;=50-155
kPa pagal sluoksnius.

GniuzZdomo poliaus laikomosios galios skaiiavimas:

Lapas |Lapy Laida
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Rekonstravimas. Ypatingasis statinys

Veikian¢ios jragzos:

il
I

Ngg1:=421-10 ~ =0421

J

Nggoo=364-10 ~ =0364

Daliniai koeficientai:

Daliniai medzZiagy patikimumo koef. atvejui M1:

Ve1:=1
Ye1:=1
Yew1=1
Yqu1=1
Yy1=1

Daliniai medziagy patikimumo koef. atvejui M2:

2:=125

Daliniai koeficientai CFA poliy pagrindo atsparumui

R1 R2 R3 R4
Polio pado laikkomoji galia ~ ~; = 1.1 2= 1.1 Vp3=10 pg = 1.45
Polio kamieno Soninio . o o o
pavirsiaus alikomoji galia fat B 20 a1 o= ¥ Tt =130
gniuzdymui
Polio pado suminis Y =1.1 g =11 3= 1.0 et =140
atsparumas gniuzdymui

Polio laikomoji galia tempimui 11 =125 Y2 =1.15 ~uso=11 Tt == 100
ap =05

Grunto rodikliai: &= 14

kN
p:=21

3

m
q.:=3.0 MPa

£,:=005 MPa £,:=0110 MPa f£3:=0.155 MPa f4:=00 MPa £5:=00 MPa f4:=00 MPa £;:= 00

Geometriniai rodikliai: =09

h;=12 m h:=15
d:=04 m
.
A= 0126

Ajy=m-d-h;=1508

.‘\;4I=1\'-d-h4=0
A;','Z=7\'-d<h','=0

m

MPa
MPa
h3=32m hy=0. m hs:=0. m hg=0 m h;:=00 m hg==00 m
Ap=m-d-hy=1885 m> Ag=m-d-h;=4084 m
Ajsi=7w-d-hs=0 m’ Ajg:=7-d-hg=0 m’
Aggi=mw-d-hg=0 m2
Lapas |Lapy Laida
IN2302-01-TP-SK-S
65 79 0




g. 8, rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji skai¢iavimai dalis

| Mokslo paskirties pastatas, Vilniaus r. sav., Avizieniy sen., Avizieniy k., Sudervés
Architecture Construction Engineering Rekonstravimas. Ypatingasis statinys

Pirmas projektavimo atvejis:
A1+M1+R1

Qb =04-Q=15 MPa

Ry = qy- A, =0.188 MN

Ri=f£-An+f2-Ap+£3- A+ - A+ fi5- Ajs + fi6- Ajg + £7- Ayp + £5- Aig = 0916
Ry
R.gyi=— + — =1087 MN
Tl sl
Ry = _0777 M
€3
Ry
Regi’= —==0706 MN
Itl
Nea
= 059

dl

Antras projektavimo atvejis:

A2+M1+R4
| S BB g MY
b4 Va4
R. .
Ruo= —22 20596 MN
€3
R, =R¢kz=0_426 MN
e4
Nea 2
= = 0355
Rea2

ISvada: sglyga tenkinama

2.6. Ypatingo poveikio tikrinimas

Kadangi pastatas priskirtas prie RC3 pasekmiy klasés (2b pasekmiy klasé pagal LST EN
1991-1-7), tikrinamas ypatingas poveikis. Surenkamy perdangy zonose tikrinami perdangos
horizontalieji rySiai, iSdéstyti abiem kryptimis pagal A5.2 priedg, ir mirinés sienos tikrinamos
pagal A6 prieda, kad atlaikyty vertikalig vertikaliy rysiy jéga.
Miirinés sienos (pagal A6 priedq)
Konstrukciniai reikalavimai:
Laikanciyjy miro sieny storis 250mm>150mm; Miiro gniuzdomasis stipris 15SMPa>5MPa.

Sienos aukstis tarp perdangy pavirsiy 3,4m<20-t=20-0,25=5 m

Lapas |Lapy Laida
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ISvada: sieny konstrukciniai reikalavimai tenkinami

Sieng veikianti vertikali ry$iy jéga:

_ 344 (H)2 __34250:1000 (3,4
=) =

2
— il ) = 196,52 kN > 100kN /1m.
8000 8000 0,25

Skaiciuojamas centriskai gniuzdomas miiras.
Miiro skaiCiuojamasis gniuzdomasis stipris:
I =3
f, =13 MPa
£, =10 MPa

o
f, =Kf £, =397  MPa
fi
fq=— =199 MPa
™

Miiro laikomoji galia:

Lapas [Lapy Laida
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Centriskai gniuzdoma nearmuota muriné siena

Sienos aukstis

}».f= 34 m
Sienos storis
h =025 m
h
b 0.125 m

Veikianti asiné jéga
Nogq =197 KN

Skaitiuojamasis elemento auk3tis

Lh=1=34 m
Santykis
Ay = l£ =136

Mdro tamprumo charakteristika 15 16 lentelés

o= 750
Klupumo koeficientas i3 19 lentelés
¢ =079
Elemento skerspjivio plotas

A=h1=025 m2

ARAA

ege = 0 m
:\-Edll = 197 EN
n =0.14 i5 21 lentelés
N f 12-e |
myy = i B> 300,11 - - —amt | 14— || = 086
Ned Il._ h )I

Skaifiuojamasis miro gniuZdomasis stipris

fq=199210"=1992x 10" kPa

Npq = my pfq-A = 338341 kN
4 _osm
Nrd

ISvada: miiro laikomoji galia pakankama
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Surenkamuy perdangy horizontalieji rySiai (pagal AS.2 prieda)
Vidiniy rysiy skaiciuotiné tempiamoji rySiy apkrova:
F,=20+4-n; =20+ 4-3 = 33 kN/m<60kN/m,

Kur ng — auksty skaicius.

Fr(gr+rar)  z _ 33:(1,95+0,6:58) 6

= 28,7 kN/m<F; =33 kN/m,
7,5 5 7,5 5

Kur z — mazesnioji i$ reikSmiy: 5 auksSto auksciai H arba didziausias atstumas metrais rysio
kryptimi tarp sieny.
T; = 33 kN/m didesnioji i§ reikSmiy

Perimetriniy rySiy skaiciuotiné tempiamoji ryS$iy apkrova:

T, = F; = 33 kN/m

Vidiniy ir perimetriniy rysiy 2x=10 armatiiros strypy laikomoji galia:

= ad _ 500207851077 _ ) 0682 MN = 68 kN;
1,15 1,15

N4, = 68kN > T, = 33 kN/m. Salyga tenkinama

N, rd2

ISvada: perdangy horizontaliy rySiuy laikomoji galia pakankama

Karkasinése pastato dalyse tikrinama salyga, kai paSalinus atraming g/b kolong arba
laikancios monolitinés sienos sekcijg vietiné pazaida nevirSys nustatytos ribos. Pagal LST EN
1991-1-7 A priedas, leidziama vietinés irties riba yra 15% perdangos ploto arba 100m2 (imama
maziausia reikSmeé).

2

Projektuojamo priestato vieno auksto plotas 671,8 m~. LeidZiama vieno auksto irties riba

671,8m?*0,15=100,7m>>100m>. Priimama leidZiama vieno auksto irties riba 100m?>.

Vardiné iSorinés laikancCios sienos sekcija yra ilgiausias atstumas tarp skersiniy miriniy
pertvariniy sieny (pagal LST EN 1991-1-7 A7 priedo punktg). Tikrinami dviejy vardiniy sekcijy
varianty pasalinimas, viena sekcija vienu metu.

Vardinés iSoriniy sieny sekcijos:

Pirmas aukstas:
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w

ga

B = e e e o |

Antras aukstas:

®

1y
-
L5
© 0 ©

5 S T S wh v S

Trecias aukstas:
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® e ©® © 0o 6 60

Pasalinus sienos ruoza ant 7 asies vieno auksto pazaidos plotas 87m2<100m2;

Pasalinus sienos ruoza 1 aukste ant G asies vieno auksto pazaidos plotas 70,1m2<100m2;
Pasalinus sienos ruoza 2 aukste ant L aSies vieno auksto pazaidos plotas 70,5m2<100m2;
Pasalinus sienos ruoza 3 aukste ant L asies vieno auksto pazaidos plotas 69,8m2<100m2.
ISvada: visos salygos tenkinamos, néra poreikio skaiciuoti laikanc¢iy iSoriniy miriniy sieny

kaip pagrindiniy elementy.

Vardiné vidinés laikancios sienos sekcija yra 2,25%H=2,25%3,4=7,65m (pagal LST EN 1991-1-7
A7 priedo punktg).

Vardin¢ vidiniy laikanciy sieny sekcija:

Lapas |[Lapy Laida
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7
7

S — 20,

5  TEE B B L B

Pasalinus 7,65m plocio sienos ruoza ant 6 asies vieno auksto pazaidos plotas 69,8m2<100m2;

. | e

ISvada: visos salygos tenkinamos, néra poreikio skaiciuoti laikanc¢iy vidiniy miiriniy sieny

kaip pagrindiniy elementy.

Pasalinus monoliting kolong tarp asiy A-C, pazaidos plotas:

© ® ® ® © ® © @
B —®
Pr=1 T3==1 1 | .
al = 1 @
(‘* ®
) K-1 K-1
i . .
—®
—®
BIPR 1]
B = e @
: —
| | | |
“\ %Y l Y /l\ ‘\ l\ /J\ (v
® ® © ® ® ® © ® O QD)
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ISvada: 80,3m2<100m2 salyga tenkinama. Néra poreikio skaifiuoti kolona kaip pagrindinj

elementy.

Pasalinus vieng i§ surenkamy kolony ant asiy H arba J, pazaidos plotas:

; : —©
Ei( M

ISvada: 108,7m2>100m2 salyga netenkinama. Kolona turi buti skai¢iuojama Kkaip

pagrindinis elementas.

Pasalinus vieng i$ rygeliy ant asiy H arba J, pazaidos plotas:

=
© ©

|
A

o || S M L ﬂ\

—t———@©

S o8 B & B8 o4 =

ISvada: 52,8m2<100m2 salyga tenkinama. Néra poreikio skaifiuoti rygelj kaip pagrindinj

elementy.
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Surenkamos kolonos ant H ir J asiy skaiciuojamos kaip pagrindiniai elementai, kurie turi atlaikyti
34kPa (13,6kN/m) ypatingojo poveikio apkrova (pagal LST EN 1991-1-7 A8 priedo punkta).
Skaiciuojamoji schema su veikian¢iomis apkrovomis:

Nuolatinés apkrovos:

B

Naudojimo apkrovos:

4

Sniego apkrovos:

Lapas |[Lapy Laida
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b :j——//;l-//‘/rr ‘i\\
- pX=1360 =
| pX=-13.60 — N
TR \ Vé;’/ .
COReAINS :
"‘J J .\ - f/'/6 | 5 ( 4 )
Wb (7)) B

Ypatingas poveikis kita kryptimi:
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Ypatingy poveikiy deriniai:

Kombinacija Pavadinimas

6 (C) ACC:ACC/1=1*1.00 + 2*0.50 + 3*0.20 + 4*1.00
7 (C) ACC:ACC/2=1*1.00 + 2*0.50 + 3*0.20 + 5*1.00
8 (C) ACC:ACC/3=1*1.00 + 2*0.50 + 4*1.00

9(C) ACC:ACC/4=1*1.00 + 2*0.50 + 5*1.00

10 (C) ACC:ACC/5=1*1.00

11 (C) ACC:ACC/6=1*1.00 + 4*1.00

12 (C) ACC:ACC/7=1*1.00 + 5*1.00

13 (C) ACC:ACC/8=1*1.00 + 2*0.30 + 3*0.50 + 4*1.00
14 (C) ACC:ACC/9=1*1.00 + 2*0.30 + 3*0.50 + 5*1.00
15 (C) ACC:ACC/10=1*1.00 + 3*0.50 + 4*1.00

16 (C) ACC:ACC/11=1*1.00 + 3*0.50 + 5*1.00

Reikalingas kolonos armavimas:
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A-A
12932
1=10.84
-
o
Yo
2908
|=1.76®—
e=40 &
4 50 4
T F
Level:
e Name :
o Reference level :-0.600 (m)
e Concrete creep coefficient S, =157
e Cement class N
e Environment class : XC1
e Structure class :S4

2 Column: Column64..70

Number of identical elements: 8

2.1 Material properties:

e Concrete : C50/60 fex = 50.00 (MPa)
Unit weight : 2501.36 (kG/m3)
Aggregate size :20.0 (mm)

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

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

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

2.2 Geometry:

2.2.1 Rectangular 50.0 x 50.0 (cm)
2.2.2 Height: L =10.880 (m)
2.2.3 Slab thickness =0.000 (m)
2.2.4 Beam height =0.000 (m)
225 Cover =4.2 (cm)
2.3 Calculation options:
e Calculations according to : EN 1992-1-1:2004/A1:2014
e Seismic dispositions : No requirements
e Precast column 1yes
e Pre-design 1 no
¢ Slenderness taken into account 1yes
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e Compression : with bending
o Ties :to slab
o Fire resistance class : No requirements

2.4 Calculation results:

Safety factors Rd/Ed = 1.19> 1.0

2.41 ULS/ALS Analysis

Design combination: ACC:ACC/6=1%1.00 + 4*1.00 (B)
Combination type: ALS
Internal forces:
Nsd = 378.14 (kN)  Msdy =-775.62 (kN*m) Msdz =-26.23 (kN*m)
Design forces:
Lower node
N = 378.14 (kN) N*etotz = -779.29 (kN*m)N*etoty= -26.23 (kN*m)

Eccentricity: ez (My/N) ey (Mz/N)
(cm) (cm)

Initial e0: -205.1 -6.9

Imperfection ei: 1.0 0.0

| order (e0 + ei) e0Ed: -204.1 -6.9

Minimal eEdmin: 2.0 2.0

Total eEd: -206.1 -6.9

2.4.1.1. Detailed analysis-Direction Y:

2.4.1.1.1 Slenderness analysis
Non-sway structure

L (m) Lo (m) A Alim
3.880 3.880 26.88 99.31 Short column

2.4.1.1.2 Buckling analysis

MA = 0.00 (kN*m) MB = -775.62 (kN*m)
Case: Cross-section at the column end (Lower node), Slenderness not taken into account
MO =-775.62 (kN*m)
ei =61*lo/2 = 1.0 (cm)
61 =60 * an * am = 0.01

60 =0.01

oh =1.00

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

m = 1.00

Ma = N*ei = 3.67 (kN*m)
MEdmin = 7.56 (kN*m)
MOEd = max(MEdmin,M0 + Ma) = -779.29 (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
3.880 3.880 26.88 282.87 Short column

2.4.1.2.2 Buckling analysis
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MA = 89.25 (kN*m) MB = -26.23 (kN*m)

Case: Cross-section at the column end (Lower node), Slenderness not taken into account
MO = -26.23 (kN*m)

ei = 0.0 (cm)

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

MEdmin = 7.56 (kN*m)

MOEd = max(MEdmin,M0 + Ma) = -26.23 (kN*m)

2.4.2 Reinforcement:

Real (provided) area Asr = 96.51 (cm2)
Ratio: p=3.86%

2.5 Reinforcement:

Main bars (B500B):

o 12¢32 [=10.838 (m)

Transversal reinforcement: (B500B):
stirrups: 29 ¢8 [=1.760 (m)
pins 116 ¢8 I=0.591 (m)

3 Material survey:

e Concrete volume =21.760 (m3)
e Formwork =174.080 (m2)

o Steel B500B
o Total weight =6948.59 (kG)

e Density = 319.33 (kG/m3)
e Average diameter =20.5 (mm)
¢ Reinforcement survey:
Diameter  Length Weight Number Total weight
(m) (kG) (No.) (kG)
8 0.591 0.23 928 216.42
8 1.760 0.69 232 161.22
32 10.838 68.45 96 6570.95

ISvada : salyga tenkinama
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