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1. PRIELAIDOS, METODAI IR REIKALAVIMAI

1.1. Projektuojamos konstrukcijos

Sioje skaitiavimy ataskaitoje pateikiami inZineriniai skaigiavimai sekancioms projektuojamoms
konstrukcijoms:

- Atramy po technologiniais jrenginiais pamatams;

- 110 kV linijiniy portaly pamatams;

- ZaibolaidZio pamatui.

1.2. Pagrindinés projektavimo prielaidos

Visiems projektuojamiems statiniams yra numatyta jrengti surenkamus gelZbetoninius pamatus. Pamaty
betonas C30/37-XF3/XC2 F2000 W6. Pamatai armuojami B500B klasés armatira. Ataskaitoje pateikiama tik
labiausiai apkrauty statiniy pamaty skaiciavimai skirtingiems pamaty tipams. Taip pat pateikiami pamaty
pagrindy skaiciavimai.

1.3. Skaiciavimo metodai

Poveikiai j pamatus (atraminés reakcijos), kurie atlikti baigtiniy elementy metodu naudojant Autodesk
Robot Structural Analysis 2025 kompiuterine programa, paimtos i$ konstrukcijy skai¢iavimy byly. Pamaty
pagrindy skaiciavimai atlikti naudojant GEO5 kompiuterine programa. Pamaty skerspjaviy laikomyjy galiy
skaiCiavimai atlikti naudojant FIN EC kompiuterine programg. Pamaty inkariniy varzty laikomoji galia tikrinta
kompiuterine programa Peikko.

1.4. Skai€iuojamosios situacijos aprasas
Apkrovy j pamatus skaitinés reikSmés paimtos i$ 2025/012-XX-TDP-SK.IS projekto bylos.

1.5. Bendrieji reikalavimai konstrukcijoms

Eil. Aprasymas ReikSmés | Matavimo Pastabos
Nr. vnt.
Tinkamumo reikalavimai

1. | DidZiausiasis leistinas g/b plokstés, g/b sijy ir L/250 Tariamai nuolatinis
kompozitiniy sijy jlinkis atsizvelgiant j konstrukcijos apkrovy derinys
iSvaizda ir bendrg tinkamuma.

2. | DidzZiausiasis leistinas metaliniy sijy ir struktdros jlinkis | L/250 Tariamai nuolatinis
atsizvelgiant j konstrukcijos iSvaizdg ir bendrg apkrovy derinys
tinkamuma.

3. Didziausiasis leistinas konsolinés dalies metalinés 2L/300 Tariamai nuolatinis
struktdros jlinkis atsizvelgiant j konstrukcijos iSvaizdg ir apkrovy derinys
bendrg tinkamuma.

4. | Didziausiasis leistinas metaliniy ir g/b konstrukcijy L/250 Charakteristinis derinys
iSankstinis islinkis.

5. | DidzZiausias leistinas pastato horizontalusis poslinkis. H/500 Charakteristinis derinys

6. | Didziausias pastato vieno auksto leistinas h/500 Charakteristinis derinys
horizontalusis poslinkis.

7. | Pamato ribinis bendras nuosédis 40 mm Charakteristinis derinys

LAPAS | LAPY LAIDA
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8. | Gretimy pamaty santykinis nuosédziy skirtumas As/L.<0,002 Charakteristinis derinys
9. Ribinis perdangos laisvyjy svyravimy daznis 3,0 Hz Dazninis derinys
10. | Pastato ribinis laisvyjy svyravimo daznis 0,95 Hz DazZninis derinys

Saugos ribiniy baviy apkrovy daliniai koeficientai

1. 1,1 Didziausiajai skaiciuotinei
reikSmei (EQU
Nuolatiniy poveikiy ye 0,9 Maziausiajai skaiciuotinei
reikSmei (EQU)
1,35 Didziausiajai skaiciuotinei
reikSmei (STR)
1,0 Maziausiajai skaiciuotinei
reikSmei (STR)
2. 1,3 Didziausiajai skaiciuotinei
Kintamuyjy poveikiy ya reikSmei, kai poveikis
nepalankus
0,0 Kai poveikis palankus

Saugos ribiniy buviy medziagy daliniai koeficientai

1. | Betono yc 1,5 Nuolatinei ir laikinajai
projektavimo situacijai
2. 1,2 Ypatingajai projektavimo
situacijai
3. | Armatdros ys 1,15 Nuolatinei ir laikinajai
projektavimo situacijai
4. 1,0 Ypatingajai projektavimo
situacijai
5. | Plienoys 1,0 Nuolatinei ir laikinajai
projektavimo situacijai
6. | Tempiamosios irties laikomajai galiai 1,25 Nuolatinei ir laikinajai
projektavimo situacijai
7. Metaliniy konstrukcijy mazgy daliniai koeficientai:
Varzty ir virintiniy sidliy laikomoji galia ym2 1,25 Nuolatinei ir laikinajai
projektavimo situacijai
Struktlros mazgy laikomoiji galia yms 1,0 Nuolatinei ir laikinajai
projektavimo situacijai
Stipriyjy varzty iSankstinis jtempimas ymr 1,1 Nuolatinei ir laikinajai

projektavimo situacijai

Ribinés leistinosios gelzbetoniniy elementy plysiy atsivérimo plo¢iy wiim1 ir wiim2 reikSmés, mm

Konstrukcijos eksploatacijos

salygos

IS anksto
nejtempti

elementai, kai

armatiros

takumo jtempiai

IS anksto jtempti elementai, kai armatiira

strypiné

(oy< 1000 MPa), lynai,
kuriy pavirsiuje viely

vieliné

(oy< 1500 MPa), lynai,
kuriy d < 3,5 mm

oys 500 MPa skersmuo d 2 3,5 mm

Elementai yra uzdarose (Sildomose) wim1=0,30 wim1=0,20
patalpose (XO, XC1)

wim1=0,40 wiim2=0,20 wim2=0,10
Elementai yra atvirame ore ir grunte (XC2, wim2=0,30
XC3, XC4, XF1, XF3)
Elementai veikiami dujinés ir kintamosios wim1=0,20 PlySiai neleidZiami

LAPAS | LAPY LAIDA
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agresyvios aplinkos (XA1, XA2, XD1, XF2, Wim2=0,15
XF4, XS1)
Elementai veikiami skystosios agresyvios wim1=0,20
aplinkos (XA1, XA2, XD1, XS2, XS3) wim2=0,15

2. NAGRINEJAMY PAMATUY SUVESTINE

Kadangi kai kuriems projektuojamiems statiniams naudojami identiSky konstrukcijy pamatai, todél
ataskaitoje pateikiama tik labiausiai apkrauty statiniy pamaty ir pagrindy skaiciavimai skirtingiems pamaty
tipams. Visy jrenginiy pamaty suvestiné pateikta brézinyje 2025/012-XX-TDP-SK.B-01.
nagrinéjamy pamaty suvestiné pateikiama lenteléje Zemiau.

Ataskaitoje

Eil.| Statinio atramos Pamato Parrla'to PlokStes GreZiniy Grez[nlo Nr'. pagal
L : aukstis, | matmenys, - projektuojamag
Nr. pavadinimas tipas numeriai Lo .
m LxBxH, m (pavojingiausig) situacijg
A.102 1,2,3 2
1 A 103 P.12.12.17| 1,7 1,2x1,2x0,3 123 >
2 A.105 1,2,3 2
A.106 1,2,3 2
A.113 1,2,3 2
A.121 P.15.15.17| 1,7 1,5x1,5x0,3 1,2,3 2
A.122 1,2,3 2
A.250 1,2,3 2
A.251 1,2,3 2
3 A.400 P.28.28.20| 2,0 2,8x2,8x0,4 1,3 1
4 2.301 P.18.18.20| 2,0 1,8x1,8x0,4 3 3
Pastaba. Pary3kintai pazyméti labiausiai apkrauty statiniy pamatai ir atitinkami greZiniai.
Pralai-
» Grunto
avadi 1 . Son. Grunto dumo Defor-
s | o | Scbmumeres | oo |t | g | 08| o | L0 | s | e
Nr. | indeksas stipris, | tankis, = entas, m/s | modulis, 8
IGGT grunty Klasifikacija 2019 | 9&-MPa | 5o pMg/m’ Ps. Wo,% (sutan- | E MPa klase
’ e Mg/m’ finto g
- Technogeninis gruntas: dulkingas - - 52 - ,
1 tIV smelis (siSaMg) 2.04 14.91 1,87 2.6 12.4 | 1.99E-06 | 2.04 F3
Smeélingas mazo plastiskumo
2 g III bl molis, moreninis, labai stiprus 5,73 154,44 2.24 2.68 9,5 - 48.50 F3
(saCIL)
. Mazai dulkingas molingas g = . N .
30| R IIbL | o s smatie tokes (Sorwy | 1189 | 10L15 | 176 | 267 | 48 | LO3E-05 | 4523 | F2
Blogai iériisiuotas smelis, - _ " - .
4 | 1gmol latintofaitp (SEED 806 | 6447 | 197 | 266 | 170 - 3432 | FI
2.1 pav. Grunty duomenys
3. PAMATO P12.12.17 SKAICIAVIMAI
3.1. Pamato aprasymas
Skaiciuojamas gelzbetoninis surenkamas pamatas P12.12.17.
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3.2. Pagrindo aprasymas

350

N SEUROSSA SN

350

3.1 pav. Pamato geometrija

Grunty duomenys imami pagal grezinj Nr. 2.

LITOLOGINIS STULPELIS
GREZINIO/CPT NR. 2
ABS. AUKSTIS, m: 82,10

v

3.3.

Pamato pagrindo skai€iavimas

@a
= 8= =
17} 3 N
za o |es =4 = = GEOTECHNINIO BANDYMO KREIVES
= ; 22|z o5 = z
8¢ | £ |22 |eg (22 i 4| &
o R EA A GRUNTO APRASYMAS a [ B = z 0 140 160 2
2z 9 (24 (3R |¥< MPa | kPa 5 4 20 140 160 180 20
2Z 2|25 19w = | | ] ] J
] CW @ =M 4
N ‘; < -4 1 10 ~
[} 12 14 5 18 =
= = T runtas: dulkingas smélls, smulkus,
uy 1 .5 | 05 | 81,60 tamslal rudas, mazal drégnas, drégnas (sISaMg) 1,89 | 13,09 | L |||
1 \ —
Smélingas maZo plastiSkumo molis, moreninis, rudas, su k>
gllrbl 2 vlrgZcu, su sméllo priemalSa, labal standus, labal stiprus | 5,65 [ 152,75
(saCIL) 2 )
27 | 22 | 7940 3_ - .
5 — | -
4 X \
Mazal dulkingas molingas geral I§rG8luctas smeélls, . A N
3 vidutinlo rupumo, vleslal geltonas, maZal drégnas, 12,20 |10416} , - . - 5
tankus (SaFW) 5 e 5 ’
. 2 {
Igliibl 62 | 35 | 7590 )
v 6,9
Blogal ISrasluotas smélls, vidutinlo rupumo, 7 75,20
4 Svleslal geltonas, drégnas, nuo 6,9 m 7,92 | 66,77 ’
vandeningas, vidutinio tankumo (SaP)
8
84 | 22 | 7370
Mazal dulkingas molingas geral I§rG8luctas smélls, vidutinlo EINEI
3 9.0 0,6 | 73,10 | " upumo, svosll gohlonas, vandeningas. tanus (Sarwy | 10:20 | 9185 |- Ju & S
3.2 pav. Grunty duomenys

2025/012-XX-TDP-SK.IS

LAPAS

LAPY

LAIDA

64




' &

o 4
CONNECTO
LIETUVA
Node/Case FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
1 25(C) 0.310>> -1.150 7.330 2.033 -1.171 -0.012
1 18(C) -2.374<< -1.148 9.644 2.603 -6.418 -0.054
17 19(Q) -1.971 0.023>> 10.165 -0.019 -4.896 -0.039
1 24(Q) -0.713 2.321<< 6.809 4.655 -2.693 -0.028
1 19(C) -1.971 0.023 10.165>> -0.019 -4.896 -0.039
1/ 24(Q) -0.713 -2.321 6.809<< 4.655 -2.693 -0.028
1 24(Q) -0.713 -2.321 6.809 4.655>> -2.693 -0.028
1/ 19(Q) -1.971 0.023 10.165 -0.019<< -4.896 -0.039
1 25(C) -0.310 -1.150 7.330 2.033 AA71>> -0.012
1 18(C) -2.374 -1.148 9.644 2.603 -6.418<< -0.054
1 25(C) -0.310 -1.150 7.330 2.033 -1.171 0.012>>
1 18(C) -2.374 -1.148 9.644 2.603 -6.418 -0.054<<
29/ 13(Q) -0.290>> -0.016 6.970 0.011 -1.079 -0.010
29/ 26 (C) -2.235<< -2.354 10.910 4.672 -5.942 -0.042
29/ 13(C) -0.290 0.016>> 6.970 0.011 -1.079 -0.010
29/ 26 (C) -2.235 -2.354<< 10.910 4672 -5.942 -0.042
29/ 22 (C) -0.769 -2.353 10.910>> 4.668 -2.859 -0.027
29/ 21 (C) -1.756 -0.017 6.970<< 0.015 -4.161 -0.025
29/ 26 (C) -2.235 -2.354 10.910 4.672>> -5.942 -0.042
29/ 13 (Q) -0.290 -0.016 6.970 0.011<< -1.079 -0.010
29/ 25(C) -0.290 -1.178 7170 2.050 -1.079>> -0.010
29/ 18 (C) -2.235 -1.192 10.710 2.633 -5.942<< -0.042
29/ 25(C) -0.290 1.178 7170 2.050 1.079 20.010>>
29/ 18(C) -2.235 -1.192 10.710 2633 -5.942 -0.042<<
3.3 pav. Apkrovos
Verification of spread footing bearing capacity
Vertical bearing capacity check
& Shape of contact stress : rectangle
5 Most unfavorable load case No. 3. (Max M+Max N - service)
% Design bearing capacity of found. soil Ry = 449.91 kPa
T Extreme contact stress o = 5044 kPa
Bearing capacity in the vertical direction is SATISFACTORY
- Verification of load eccentricity
Max. eccentricity in direction of base length e, = 0.203<0.333
Max. eccentricity in direction of base width e, = 0.155<0.333
1.03 . 1.20 Max. overall eccentricity e = 0.221<0.333
Eccentricity of load is SATISFACTORY
Horizontal bearing capacity check
Most unfavorable load case No. 1. (Max M+Max N)
- 081 ~ Horizontal bearing capacity Rgp = 79.36 kN
1.20 Extreme horizontal force H = 266 kN

Bearing capacity in the horizontal direction is SATISFACTORY

Bearing capacity of foundation is SATISFACTORY

3.4 pav. Pagrindo laikomoji galia
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Settlement and rotation of foundation - results
Foundation stiffness:
Average modulus of deformation Egef = 48.50 MPa
Foundation in the longitudinal direction is rigid (k=10.63)
OG FG Foundation in the direction of width is rigid (k=10.63)
Verification of load eccentricity
Max. eccentricity in direction of base length e, = 0.164<0.333
1.401.40 Max. eccentricity in direction of base width e, = 0.126<0.333
1T Max. overall eccentricity e = 0.179<0.333
Eccentricity of load is SATISFACTORY
| i
OE M Overall settlement and rotation of foundation:
7{/ Sfgma,z Foundation settlement = 0.0 mm
=== Sigma,or Depth of influence zone = 0.52 m
Rotation in direction of x = 0.007 (tan*1000); (4.2E-04 °)
Rotation in direction of y = 0.005 (tan*1000); (3.1E-04 °)
3.5 pav. Pamato nuosédis ir posvyris
3D ' . . .
Plan: . Punching shear - critical section:
= - S o XN
4{-} &| // > N \ Loading area
] [ X )| tranfered by RC through shear
o g 1| area: 1.06E+00m?
iQ 1.00 x
| critical section
f Il length: 3.81m
= |
[] (P 000 9.9.9.9.9.9.9.9 0.0, § ¢ PEU_=—__——
@ A \\ ® !| checked sections
L e sl AR X7
/ S \u
L 1.20 L
% Sectio‘n A-A: ’ Sectio‘n B-B: ‘
—5
Onb 0.30
=HEl
6 prof. 12.0 mm 6 prof. 12.0 mm
{:16} length 1060mm, concrete cover 70mm length 1060mm, concrete cover 70mm
! Dimensioning : U]
Find max. values automatically - Verification
| Longitudinal reinforcement in direction X | Longitudinal reinforcement in direction Y LONG. IN DIRECTION X : SATISFACTORY (59.7%)
Number of bars : 6.00 | [pcs] Number of bars : 6.00 | [pcs] LONG. IN DIRECTION Y : SATISFACTORY (59.7%)
) : PUNCHING SHEAR : SATISFACTORY (2.3%)
Reinforcement cover : 70.0 | [mm] Reinforcement cover : 70.0 | [mm]
Bar diameter : 12.0  [mm] Bar diameter : 12.0 | [mm]

nsioning

Areq = 405.4 mm? < Ainp = 6786 mm?

Areq = 4054 mmZ < Ainp = 678.6 mm2
3.6 pav. Pamato plokstés armavimas

3.4. Pamato P12.12.15 stulpelio skerspjuvio laikomosios galios skai¢iavimas

1P12.12.17 A102
1.1 Input data

Member type: column

Environment: XC2

2025/012-XX-TDP-SK.IS
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Cross-section Materials
T Concrete: C 30/37
fek = 30.0 MPa; foim = 2.9 MPa; E¢py, = 33000 MPa
o Longitudinal steel: B500B
§ ’ fyk = 500.0 MPa; Eg = 200000 MPa
Transverse steel: B500B
4L - fyk = 500.0 MPa; Eg = 200000 MPa
AL 600.0 41,

Internal forces - basic design (ULS)

Ned
no. Load name
[kN]

Megqy  Medz  VEd:

[kNm] [kNm] = [kN]

VEdy

Ted

[kN] = [kNm]

QP coef.

[-]

1 Skaiciuotiné MaxM+MinN -9.60

4.30 10.00 2.40

1.15 0.00

1.0

Internal forces - quasi-permanent (SLS)

no. Load name

NEd

[kN]

Mgy

[kNm]

Meq2

[kNm]

1 Charakteristiné MaxM+MinN

-7.40

3.31

7.70

Longitudinal reinf.

o o o O | 4x16-cov.47.0

o O | 2x16-cov.207.0

o o | 2x16-cov.207.0

o o o o | 4x16-cov.47.0

Reinforcement in compression considered.
Shear reinf.

Boundary stirrups
Profile: 6 mm; Distance: 250.0 mm

Ties, inner stirrups vertical
Profile: 6 mm; Distance: 250.0 mm; Legs: 4

Ties, inner stirrups horizontal
Profile: 6 mm; Distance: 250.0 mm; Legs: 4

Minimum cover
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Structural class: S4

Cmin = MaxX(Cmin b; Cmin,dur; 10) = max(6; 25; 10) = 256 mm

Crhom = Cmin + ACqey + Ts=25+10+ 6 =41 mm

1.2 Results
Check of min and max reinforcement level

Column (total reinforcement):
ps =0.0067 > psmin =0.002 = Pass

IA

ps = 0.0067 Psmax = 0.04 = Pass

Check stirrup principles

Min stirrup diameter d= 6mm < 6mm

= Pass

Max stirrup spacing s¢jmax = 320.0 mm > 250.0 mm = Pass

Check of ultimate limit state

NEd Medqy Megz | VeEdz | VEdy
no. Name NRrd MRdy Mgrdz | VRdz = VRdy | Utilization Analysis
[KN] | [kNm] [kNm] | [kN] | [KN] [%]
-9.60 4.30 10.00 2.40 1.15
e oM _ P
1 Skaiciuotiné MaxM+MinN | 7145 10 | 114.42 266.09 | 33446 160.26 38 ass

Ultimate limit state PASS - 3.8 %

Check of serviceability limit state

Crack width restriction limit state

Neq Medy Meq: Ae Srmax W | Utilization .
no. Name Analysis
[kN] [kNm] [kNm] [-] [m] [mm] [%]
1 Charakteristiné MaxM+MinN |-7.40 3.31 7.70 |36.8.10-6 0.424 0.016 5.2 Pass
Max allowed width Wpnax 0.300 |

Serviceability limit state PASS - 5.2 %

Overall check - Cross-section PASS
Utilization: 5.2 %

3.5. Pamato P12.12.17 plokstés armatiiros inkaravimo skai€iavimas

Atsizvelgiant j jstrizuosius plySius, pamato plokStés armatirg veikianti tempiamoji jéga, kuri turi bati
iSlaikyta inkaruojant, apskaicCiuojama pagal Sig lygt;:

F, =Rz./z

2025/012-XX-TDP-SK.IS
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Z d h

Fsma
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W

3.7 pav. Tempiamosios jégos modelis atsizvelgiant j jstrizuosius plySius

Pradiniai duomenys ir jégos F, apskaiCiavimo rezultatai pateikti leteléje.

d b h o B n e X R z, z; F,
mm m m kPa m vnt. m m kN m m kN
209 0,6 0,3 50,44 | 1,2 6 0,09 | 0,15 | 9,08 0,31 0,19 2,5

Reikiamas tiesiy strypy inkaravimo atkarpos ilgis [,,, pazymétas paveiksle, apskaiiuojamas i$ sglygos:
ly > max (0,31, rqq; 109; 100 mm)

Tiesiy strypy pagrindinis inkaravimo ilgis 1, .44, atlaikantis armatdros jtempius o,4, apskaiCiuojamas lenteléje.

2 A Osd fek feta fra lprqa
mm mm? MPa MPa MPa MPa mm
12 113 22 30 1,35 2,13 31

l, > max(9,3;120; 100;) = 120 mm.

Pamato P12.12.17 plok&tés armatdros inkaravimo ilgis apskaiciuojamas grafidkai:

118

x=150

3.8 pav. Pamato P12.12.17 plokstés armatdros inkaravimo ilgis

Armatdros inkaravimo ilgis 118mm < [, = 120mm. Salyga neiSpildyta todél armatdros strypai uzlenkiami.

LAPAS | LAPY | LAIDA
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3.6. Pamato P12.12.17 skaic¢iavimo iSvados

1.
2.
3.

Pamato pagrindo laikomoji galia pakankama. Maksimalus iSnaudojimas 11,2 %.

Pamato maksimalus nuosédis — 0,0 mm, santykinis posvyris 0,007*10*-3.

Pamato plok$té armuojama dviem armatdros @12/&12/200/200 B500B tinklais. Armuoto skerspjavio
laikomosios galios iSnaudojimas 59,7 %. Skersiné armatidra pagal skai¢iavimus nebdtina, todél
priimama remiantis konstrukciniais reikalavimais.

Pamato stulpelis armuojamas 12 vnt. iSilginiais armatdros @16 B500B strypais ir @6 BS00B kas 250
mm skersinés armatdros lankstiniais. Laikomosios galios iSnaudojimas 3,8 %. Betono plySio plotis —
0,016 mm < 0,3mm.

Pamato plokstés armatiros inkaravimo ilgis néra pakankamas, todél armatiros strypai uzlenkiami.

LAPAS | LAPY | LAIDA
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4. PAMATO P15.15.17 SKAICIAVIMAI

4.1.

Pamato aprasymas

Skaiiuojamas gelzbetoninis surenkamas pamatas P15.15.17.

Fz

1700

=]
L]
ngﬁ\ s
//\
RS Y
3 %
N
=

350

S

4.1 pav. Pamato geometrija

4.2. Pagrindo aprasymas

Grunty duomenys imami pagal grezinj Nr. 2.

LITOLOGINIS STULPELIS
GREZINIO/CPT NR. 2
ABS. AUKSTIS, m: 82,10

%]
2= <
2 = <4 A SR CRETVE
z% e85 (=8 = = GEOTECHNINIO BANDYMO KREIVES
g% |2 |22|ga 22 q| %
S ¥ ~ |22 |Z N z a
a4 2 |2a |82 |65 GRUNTO APRASYMAS a© | 15 g g o i TR - -
oz S |dd |38 %< MPa | kPa 5 = 10 120 A 60 180 20
ZZ 22|25 19w 3 | | | 1 1 ]
] OWm|®» =) L
N n < 3 & ¥ a 5
(C] 1C 12 4 16 2c
T grunas: dulngas smalls, Smulkas,
uv 1 05 | 05 | 81,60 tamslal rudas, mazal drégnas, drégnas (sISaMg) 1,89 | 13,09 | A A— —
Smélingas mazZo plastiskumo molls, moreninis, rudas, su - k>
glllbl 2 virg2au, su sméllo priemal3a, labal standus, labal stprus | 5,65 [ 152,75 [&% 1
(saClL}
2,7 22 | 79,40
s : 3| e
Mazal dulkingas mollngas geral I§i8luotas smélls, i N
3 vidutinlo rupumo, vieslal geltonas, maZal drégnas, 12,20 | 104,16} , - 2
lankus (SaFW) .
Iglllbl 62 | 35 | 7590 —
Blogal srasluotas smélls, vidutilo rupumo, : /
4 $vleslal geltonas, drégnas, nuo 6,9 m 792 | 66,77 |° s
vandeningas, vidutinio tankumo (SaP) ~
84 | 22 | 7370 = L\
Mazal dulkingas molingas geral l&rsluotas smélls, vidutinlo T
3 ] 90 | 06 [ 7310 "wpumo subsislgohonas,vandeninges. amkus sarwy | 10:20 | 9185 \

4.2 pav. Gfuhtq

duomenys
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4.3. Pamato pagrindo skai€iavimas

Node/Case FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
1 13(Q) 0.130>> 20.068 7.816 0.260 -0.838 -0.001
1 26(C) 2.869<< 2693 8574 6.793 10,690 0.014
1 21(Q) 2629 0.068>> 7.816 0.260 9139 0.015
1 22(Q) -0.370 2.693<< 8.574 6.793 -2.389 -0.002
17 19(C) 2675 0092 10.552>> 0.351 9432 0.015
1 24(C) -0.324 2669 5.838<< 6.702 2.09% 0.002
11 22(C) -0.370 2693 8.574 6.793>> 2389 20.002
11 21(Q) 2629 -0.068 7.816 0.260<< 9139 0.015
1 13(Q) -0.130 -0.068 7.816 0.260 0.838>> -0.001
11 26(C) -2.869 2693 85674 6.793 10.690<< 0.014
11 21(Q) 2629 -0.068 7.816 0.260 9139 0.015>>
11__22(Q) -0.370 2693 8574 6.793 2389 0.002<<
29/ 25 (C) 0.130>> 1,881 9.073 4428 -0.838 -0.000
29/ 18 (C) 2.872<< -0.651 12.297 2307 10,689 0017
29/ 13 (Q) 0130 0.082>> 8.086 0.278 0.838 -0.000
29/ 26 (Q) 2872 2.450<< 13.284 6.457 10,689 0.017
29/ 22(C) 0371 2450 13.284>> 6.457 -2.388 -0.000
29/ 21(Q) 2631 -0.082 8.086<< 0.278 9.138 0017
29/ 26 (C) -2.872 2450 13.284 6.457>> 10,689 0017
29/ 13(C) -0.130 0.082 8.086 0.278<< 0838 -0.000
29/ 25(C) -0.130 1.881 9.073 4428 0.838>> -0.000
29/ 18(C) 2872 -0.651 12.297 2.307 10.689<< 0.017
29/ 13 (Q) -0.130 -0.082 8.086 0.278 0838 -0.000>>
29/ 26 (C) -2.872 -2.450 13.284 6.457 10,689 0.017<<

I
|

4.3 pav. Apkrovos

0.74
1.50

|

Verification of spread footing bearing capacity
Vertical bearing capacity check

Shape of contact stress : rectangle
Most unfavorable load case No. 2. (Max M+Min N)

Design bearing capacity of found. soil Rg = 602.64 kPa
Extreme contact stress g =
Bearing capacity in the vertical direction is SATISFACTORY

Verification of load eccentricity
Max. eccentricity in direction of base length e, = 0.253<0.333
Max. eccentricity in direction of base width e, = 0.187<0.333
Max. overall eccentricity

Eccentricity of load is SATISFACTORY

Horizontal bearing capacity check
Most unfavorable load case No. 2. (Max M+Min N)

59.41 kPa

et = 0.315<0.333

Horizontal bearing capacity Rgn = 75.77 kN

Extreme horizontal force H =

3.96 kN

Bearing capacity in the horizontal direction is SATISFACTORY

Bearing capacity of foundation is SATISFACTORY

4.4 pav. Pagrindo laikomoji galia
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OG FG

1.401.

—&—

Sigma,z
----- Sigma,or

Settlement and rotation of foundation - results

Foundation stiffness:
Average modulus of deformation Egef = 48.50 MPa
Foundation in the longitudinal direction is rigid (k=5.44)
Foundation in the direction of width is rigid (k=5.44)
Verification of load eccentricity

Max. eccentricity in direction of base length e,
Max. eccentricity in direction of base width e,
Max. overall eccentricity et

Eccentricity of load is SATISFACTORY

0.205<0.333
0.151<0.333
0.254<0.333

Overall settlement and rotation of foundation:
Foundation settlement = 0.0 mm

Depth of influence zone = 0.86 m

Rotation in direction of x = 0.007 (tan*1000); (4.0E-04 °)
Rotation in direction of y = 0.005 (tan*1000); (2.7E-04 °)

4.5 pav. Pamato nuosédis ir posvyris

Plan:

Py - - 5

e
o
=]

| &)|H

.....

[

Section ﬁ-A: ‘

o

&4

7 prof. 12.0 mm
length 1360mm, concrete cover 70mm

o 52 |l B o

Punching shear - critical section:

Loading area
tranfered by RC through shear
14| area: 1.28E+00m?

critical section
length: 4.16m

checked sections

Section ETB: ‘

7 prof. 12.0 mm
length 1360mm, concrete cover 70mm

Dimensioning : @

Find max. values automatically

+| Longitudinal reinforcement in direction X

Number of bars : 7.00 | [pcs] Number of bars :
Reinforcement cover : 70.0 | [mm] Reinforcement cover :
Bar diameter : 12.0 | [mm] Bar diameter :

 Areq = 506.7 mm” < Ainp = 791.7 mm’

+| Longitudinal reinforcement in direction Y

v Verification
LONG. IN DIRECTION X : SATISFACTORY (64.0%)
LONG. IN DIRECTION Y : SATISFACTORY (64.0%)
PUNCHING SHEAR : SATISFACTORY (4.2%)

7.00 | [pcs]
70.0 | [mm]

120 | [mm]

Areq = 506.7 mm? < Ainp = 791.7 mm®

4.6 pav. Pamato plokstés armavimas

4.4. Pamato P15.15.17 stulpelio skerspjuivio laikomosios galios skai¢iavimas

1 P15.15.17 A103
1.1 Input data

Member type: column

Environment: XC2

2025/012-XX-TDP-SK.IS
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Cross-section

AN

—

600.0
<

N

| 600.0 |

1 A

Materials

Concrete: C 30/37

fok = 30.0 MPa; foym = 2.9 MPa; E¢, = 33000 MPa
Longitudinal steel: B500B

fyk = 500.0 MPa; Eg = 200000 MPa

Transverse steel: B500B

fyk = 500.0 MPa; Es = 200000 MPa

Internal forces - basic design (ULS)

Ned Meqy Medz  Vedz Vedy  Ted QP coef.
no. [Load name
[kN] [kNm] [kNm] [kN] | [kN] [kNm] [-1
1 Skaiciuotiné MaxM+MaxN -13.30  14.90 1010 250 290 0.00 1.0
2 Skaiciuotiné MaxM+MinN -8.50 14.90 10.70 270 290 0.00 1.0
Internal forces - quasi-permanent (SLS)
NEd MEeqy Mgy
no. Load name
[kN] [kNm] [kNm]
1 Charakteristiné MaxM+MaxN -10.23 11.50 7.80
2 Charakteristiné MaxM+MinN -6.62 11.50 8.23
Longitudinal reinf.
Count Profile [mm] Cover [mm] Position
4 16 47.0 upper reinforcement
2 16 207.0 upper reinforcement
4 16 47.0 bottom reinforcement
LAPAS | LAPY | LAIDA
2025/012-XX-TDP-SK.IS
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Count Profile [mm] Cover [mm] Position
2 16 207.0 bottom reinforcement

o o o © | 4x16-cov.47.0
o © | 2x16-cov.207.0
o © | 2x16-cov.207.0
o o o o | 4x16-cov.47.0

Reinforcement in compression considered.
Shear reinf.

Boundary stirrups
Profile: 6 mm; Distance: 250.0 mm

Ties, inner stirrups vertical
Profile: 6 mm; Distance: 250.0 mm; Legs: 4

Ties, inner stirrups horizontal
Profile: 6 mm; Distance: 250.0 mm; Legs: 4

Minimum cover

Structural class: S4
Cmin = MaX(Cmin,b; Cmin,durs 10) = max(6; 25; 10) = 25 mm

Cnom = Cmin + ACgey + Js =25+ 10 + 6 =41 mm

1.2 Results

Ideal section
Proportion of reinf. to concrete stiffness: ag = 6.061

Cross-sectional area: A = 375.103 mm?2

Position of center of gravity (from left botom corner of section envelope):
yt = 300 mm; z; = 300 mm

Second moment of area:

ly=11.4.109 mm#4; I, = 11.4.109 mm4

First moment of area of reinforcement w.r.t. center of gravity of section:
Sys=0mm4; S, s =0 mm4

Check of min and max reinforcement level

Column (total reinforcement):

ps =0.0067 > pgmin =0.002 = Pass

ps =0.0067 < Pgmax =0.04 = Pass

Check stirrup principles

LAPAS | LAPY | LAIDA
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Min stirrup diameter d=6mm < 6mm = Pass

Max stirrup spacing S¢jmax = 320.0 mm > 250.0 mm = Pass

Check of ultimate limit state

NEd Medqy Medz | VeEdz |~ VEdy
no. Name NR4 MRdy Mgrdz | VRdz = VRdy | Utilization Analysis
[KN] | [kKNm] [kNm] | [kN] | [KN] [%]

-8.50 1490 10.70 2.70 2.90
1 Skaiciuotiné MaxM+MinN 6.2 Pass
-7445.10 | 241.25 173.25 | 256.67 275.68

Ultimate limit state PASS -6.2 %

Check of serviceability limit state

Crack width restriction limit state

Ned Medqy Megz As Srmax W | Utilization
no.  Name Analysis
[kN] ' [kNm] [kNm] [-] [m] [mm] [%]

1 Charakteristiné MaxM+MinN |-6.62 11.50 8.23 |72.0.10-6 0.463 0.033 11.1 Pass

Max allowed width wy,ax 0.300

Serviceability limit state PASS - 11.1 %

Overall check - Cross-section PASS
Utilization: 11.1 %

4.5. Pamato P15.15.17 plok$tés armatiiros inkaravimo skai€iavimas
Atsizvelgiant j jstrizuosius plySius, pamato plokstés armatlrg veikianti tempiamoji jéga, kuri turi bati
iSlaikyta inkaruojant, apskaiciuojama pagal Sig lygtj:
F; = Rz,/z;
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4.7 pav. Tempiamosios jégos modelis atsizvelgiant j jstrizuosius plySius
Pradiniai duomenys ir jégos F, apskaiCiavimo rezultatai pateikti leteléje.
d b h o B n e X R z, z; F,
mm m m kPa m vnt. m m kN m m kN
216 0,6 0,3 39,6 1,5 7 0,09 | 0,15 | 8,91 0,46 | 0,194 3,0
Reikiamas tiesiy strypy inkaravimo atkarpos ilgis [,,, pazymétas paveiksle, apskaiiuojamas i$ sglygos:
ly > max (0,31, rqq; 109; 100 mm)
Tiesiy strypy pagrindinis inkaravimo ilgis 1, .44, atlaikantis armatdros jtempius o,4, apskaiCiuojamas lenteléje.
o A Osd fer feta [ba lprqa
mm mm? MPa MPa MPa MPa mm
12 113 26,6 30 1,35 2,13 37,5
[, > max(11,3;120;100;) = 120 mm.

Pamato P15.15.17 plokstés armatdros inkaravimo ilgis apskai¢iuojamas grafikai:

9% |

300

X
194

108
x=150

4.8 pav. Pamato P15.15.17 plok&tés armatiros inkaravimo ilgis

Armatdros inkaravimo ilgis 108mm < [, = 120mm. Salyga neiSpildyta todél armatiros strypai uzlenkiami

2025/012-XX-TDP-SK.IS
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4.6. Pamato P15.15.17 skaic¢iavimo iSvados

1.
2.
3.

Pamato pagrindo laikomoji galia pakankama. Maksimalus iSnaudojimas 9,9 %.

Pamato maksimalus nuosédis — 0,0 mm, santykinis posvyris 0,007*10*-3.

Pamato plok$té armuojama dviem armatdros @12/&12/200/200 B500B tinklais. Armuoto skerspjavio
laikomosios galios iSnaudojimas 64,0 %. Skersiné armatdra pagal skai¢iavimus nebdtina, todél
priimama remiantis konstrukciniais reikalavimais.

Pamato stulpelis armuojamas 12 vnt. iSilginiais armatdros @16 B500B strypais ir @6 BS00B kas 250
mm skersinés armatdros lankstiniais. Laikomosios galios iSnaudojimas 6,2 %. Betono plySio plotis —
0,033 mm < 0,3mm.

Pamato plokstés armatiros inkaravimo ilgis néra pakankamas, todél armatiros strypai uzlenkiami.
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5. PAMATO P28.28.20 SKAICIAVIMAI (ATRAMA A.400)

5.1.

Skaiiuojamas gelzbetoninis surenkamas pamatas P28.28.20.

Pamato aprasymas

P.Z.pav

2000
1700

300

200!

4.1 pav. Pamato geometrija

5.2. Pagrindo aprasymas

Grunty duomenys imami pagal greZinj Nr. 1.

LITOLOGINIS STULPELIS
GREZINIO/CPTNR. 1

ABS. AUKSTIS, m: 81,80

Q @
= 8= g
@ A < | A < i 1] ) . —— - te
Z2 ez |es |=E a4 = o GEOTECHNINIO BANDYMO KREIVES
82 | ¢ |2% |54 |29 g2 |4| 2
8% z = |94 |12 o o s |l g g Z o Eoi. Sriviviee aXkala Falba
=2 % v |82 (62 GRUNTO APRASYMAS < S, = g g SO0 STTVEE. S ARWIS) LEL . -
og S |Z& |28 [¥= MPa | kPa e % % 40 6 E 100 ) 14 1€
=Z = 122|535 124 £5 3 1 1 1 1 1 1 1 1
< Cm @ =N a2 e s fiante o M~
N A< o kuginis stipris, qc,MPa
_ S F 4 € € 14
7 T () o3 TT50 echogerinks Q'u‘h’:. dull;l;gc-:‘:lr:;;\:ﬂ.lu 135
1 K E 121 { )
R I = = B _
Serdlingas maZo plastiikums molls, moreninks, rudas, su ;
glibi 2 Zvirgdu, su sméllo priemala, lebal standus, labol stiprus | 5,56 \\‘
(saCL) -
20 | 18 [ 79,80
7
Mazal culkingas melingos gerol i8hctas smels — -
3 vicuthlo rupumo, seslal gelionas, mazal drégnas 11,05
drégnas, tankus (SaFW)
ighlibl ’ %
65 | 45 | 7530 Iy
v6.7 > /
75,10
P
Slogal lrBiluotas smblls, vidudnk rupumo,
4 Evieslal geltonss, crégnas, nuo 8.7 m 8,41
vandeningas, viduthio tarikumo (SaP)
90 | 25 [ 7280 s
5.2 pav. Grunty duomenys

5.3. Pamato pagrindo skai¢iavimas
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Node/Case FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
390/ _32(C) 0.373>> 1.000 14.691 12.478 2.227 0.041
390/ _19 (C) 8.984<< 10,622 10.910 97.606 62.042 -0.250
390/ 32(C) 0.373 1.000>> 14.691 12.478 2.227 0.041
390/ 17 (C) -0.666 11.697<< 14.478 106.647 7.364 -0.323
390/_20 (C) 0738 2842 17.054>> 35.359 -8.310 -0.090
390/ 19 (C) -8.984 10,622 10.910<< 97.606 62.042 -0.250
390/ _17(C) -0.666 11697 14.478 106.647>> 7364 -0.323
390/ 32 (C) 0.373 -1.000 14.691 12.478<< 2.227 0.041
390/ 32 (C) 0.373 -1.000 14.691 12.478 2.227>> 0.041
390/ 19 (C) -8.984 10,622 10.910 97.606 62.042<< -0.250
390/ 32 (C) 0.373 -1.000 14.691 12.478 2.227 0.041>>
390/ 17 (C) -0.666 11,697 14.478 106.647 7364 0.323<<
391/_31(C) 0.217>> 1189 15.764 14.872 -0.552 -0.028
391/_19 (C) 9.344<< 10.814 19.935 100.885 63102 0.106
391/_32(C) 1106 1.016>> 15.699 12.645 -8.844 0.117
391/ 17 (C) 1112 11.983<< 16.367 111.429 -8.729 0.080
391/_19(C) 9344 10814 19.935>> 100.885 63.102 0.106
391/ _32(C) 1106 1.016 15.699<< 12.645 -8.844 0.117
391/ 17 (C) 4112 11.983 16.367 111.429>> 8.729 0.080
391/ 32(C) 1106 1.016 15.699 12.645<< 8.844 0.117
391/ 31(C) 0217 1189 15.764 14.872 0.552>> -0.028
391/_19 (C) 9344 10.814 19.935 100.885 63.102<< 0.106
391/ 24 (C) -3.605 -5.281 19.654 56.843 -25.660 0.118>>
391/ 31(C) 0217 1189 15.764 14.872 -0.552 0.028<<

[S—————Defta = 2.18°

2.16

5.3 pav. Apkrovos

Verification of spread footing bearing capacity
Vertical bearing capacity check
Shape of contact stress : rectangle

Most unfavorable load case No. 2. (MaxMxy skaiciuotine)

Design bearing capacity of found. soil Ry = 113.79 kPa
Extreme contact stress o = 7287 kPa
Bearing capacity in the vertical direction is SATISFACTORY

Verification of load eccentricity
Max. eccentricity in direction of base length e, = 0.100<0.333

Max. eccentricity in direction of base width e, = 0.168<0.333
Max. overall eccentricity ey = 0.180<0.333

Eccentricity of load is SATISFACTORY

Horizontal bearing capacity check
Most unfavorable load case No. 2. (MaxMxy skaiciuotine)

.

- Horizontal bearing capacity Ry = 47343 kN
238 | g capacity Rgn

=+ Extreme horizontal force H = 1425 kN
2.80

Bearing capacity in the horizontal direction is SATISFACTORY
Bearing capacity of foundation is SATISFACTORY

5.4 pav. Pagrindo laikomoji galia
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0:40
[

1.y01.v0

Sigma,z

//- ——~— Sigma,or

Settlement and rotation of foundation - results

Foundation stiffness:

Average modulus of deformation Egef = 46.54 MPa
Foundation in the longitudinal direction is rigid (k=2.07)
Foundation in the direction of width is rigid (k=2.07)

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0.078<0.333
Max. eccentricity in direction of base width e, = 0.132<0.333
Max. overall eccentricity e = 0.141<0.333

Eccentricity of load is SATISFACTORY

Overall settlement and rotation of foundation:
Foundation settlement = 0.1 mm
Depth of influence zone = 0.97 m

Rotation in direction of x = 0.019 (tan*1000); (1.1E-03 °)
Rotation in direction of y = 0.056 (tan*1000); (3.2E-03 °)

5.5 pav. Pamato nuosédis ir posvyris

5.4. Pamato P28.28.20 plokstés armavimo skai€iavimas

2800 L

5.6 pav. Skaitiuojamasis pamato plokstés skerspjavis 1-1

1.800

FX=1.100
FY=12.000
Fz=-16

.400
‘ l”“M(X’Y’ )=(-111.500,8.700,0.0 )

0.900

1.000

0.900

2.800

5.7 pav. Skaitiuojamasis modelis jrgZoms pjuvyje 1-1apskaiciuoti
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16.400 -8.700

-47.828 =5
[0.550] 0550 e @]\ 1100 0.000 @]\ \ E 0.000
* 154.172
0.900 [ 1.000 0.900 0.900 1.000 0.900 0.900 1 1.000 0.900
2.800 2.800 2.800
5.8 pav. ASiniy, skersiniy jégy ir lenkimo momenty reikSmés
Standard

Standard EN 1992-1-1/Default EC.

Concrete compressive strength : 0gc = 0.9

1 Armaturos tikrinimas

1.1 Input data
Member type: slab

Environment: XC2

Cross-section

Materials
Concrete: C 30/37

fox = 30.0 MPa; foym = 2.9 MPa; Egm = 33000 MPa

Longitudinal steel: B500B

400.0
<
Szj=

) fyk = 500.0 MPa; Es = 200000 MPa

Internal forces - basic design (ULS)

7
Transverse steel: B500B

fyk = 500.0 MPa; Es = 200000 MPa

Ned Meqy Mgqz VEdz VEdy TEd QP coef.
no. Load name
[kN] [kNm] [kNm] [kN] [kN] [kNm] -]
1 ULS 0.60 55.00 0.00 -48.00 0.00 0.00 1.0
Internal forces - quasi-permanent (SLS)
NEq MEdy MEgq:
no. Load name
[kN] [kNm] [kNm]
1 SLS 0.50 43.00 0.00
Longitudinal reinf.
LAPAS | LAPY | LAIDA
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Count Profile [mm] Cover [mm] Position
15 16 81.0 upper reinforcement
15 16 81.0 bottom reinforcement

15x16-cov.81.0

15x16-cov.81.0

Reinforcement in compression not considered.
Shear reinf.

Section without shear reinforcement.
Minimum cover

81.0 mm (cust.)
1.2 Results

Check of min and max reinforcement level

Slab (reinforcement in tension - min, total reinforcement - max):
Pst = 0.00346 > psmin =0.00151 — Pass

ps =0.00539 < pgmax =0.04 = Pass
Check of ultimate limit state
Ned Meqy Meqz VEdz VEdy
no. Name NRrd MRay MRdz VRdz VRdy Utilization Analysis
[kN] [kNm] [kNm] [kN] [kN] [%]
0.60 55.00 0.00 -48.00 0.00
1 ULS 12.2 Pass
2810.42 452.36 0.00 -410.81 0.00
Ultimate limit state PASS -12.2 %
Check of serviceability limit state
Crack width restriction limit state
NEd MEdy MEdz Ag Sr,max w Utilization
no. Name Analysis
[kN] = [kNm] = [kNm] -] [m] [mm] [%]
1 SLS 0.50 43.00 0.00 143.10-6 0.780 0.112 37.3 Pass
Max allowed width w5 0.300
Serviceability limit state PASS - 37.3 %
LAPAS | LAPY | LAIDA
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Overall check - Cross-section PASS
Utilization: 37.3 %

5.5. Pamato P28.28.20 stulpelio skerspjuvio laikomosios galios skai¢iavimas

Standard

Standard EN 1992-1-1/Default EC.
Concrete capacity - basic load combination :Yc =15
Reinforcement capacity - basic load combination ¥s =115
Concrete capacity - accidental load combination Yc =12

Reinforcement capacity - accidental load combination : ys = 1.0

Modulus of elasticity of concrete D YeE = 1.2
Concrete compressive strength DO = 09
Concrete tensile strength 0t = 1.0

1 P28.28.20
1.1 Input data

Member type: column

Environment: XC2

Cross-section Materials
T Concrete: C 30/37
fok = 30.0 MPa; foim = 2.9 MPa; E¢py, = 33000 MPa
2 Longitudinal steel: B500B
\8 ’ fyk = 500.0 MPa; Eg = 200000 MPa
Transverse steel: BS00B
L > fyk = 500.0 MPa; Eg = 200000 MPa
AL 1000.0 AL

Internal forces - basic design (ULS)

Ned MEedy Med; VEdz = VEdy TEd QP coef.
no. Load name
[KN] [KNm]  [kNm] = [kN] = [kN] = [kNm] [
1  MaxMx sk -16.40 10.10 127.00 -1.11 12.00 0.00 1.0
LAPAS | LAPY LAIDA
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Ned Meay Meg. VEd:z VEdy Ted QP coef.
no. Load name
[kN] [kNm] [kNm] [kN] [kN] [kNm] [
2  MaxMxy sk -20.00 75.20 115.00 -9.30 10.80 0.00 1.0
Internal forces - quasi-permanent (SLS)
Ned MEeqy Mgy
no. Load name
[kN] [kNm] [kNm]
1 MaxMx ch -12.20 8.00 98.00
2 MaxMxy ch -14.90 57.90 88.40
Longitudinal reinf.
o o o o o © | 6x20-cov.35.0
o o | 2x20-cov.190.0
o © | 2x20-cov.390.0
o o | 2x20-cov.390.0
o o | 2x20-cov.190.0
o o o o o ° | 6x20-cov.35.0
Reinforcement in compression considered.
Shear reinf.
Boundary stirrups
Profile: 6 mm; Distance: 250.0 mm
Ties, inner stirrups vertical
Profile: 6 mm; Distance: 250.0 mm; Legs: 4
Ties, inner stirrups horizontal
Profile: 6 mm; Distance: 250.0 mm; Legs: 4
Minimum cover
Structural class: S4
Cmin = MaX(Cmin,b; Cmin,durs 10) = max(6; 25; 10) = 25 mm
Cnom = Cm|n+ACdeV+®S=25+1O+6=41 mm
1.2 Results
Check of min and max reinforcement level
Column (total reinforcement):
ps =0.00628 > pgmin =0.002 = Pass
LAPAS | LAPY | LAIDA
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ps =0.00628 < psmax =0.04 = Pass

Check stirrup principles

Min stirrup diameter

Max stirrup spacing Sgmax = 400.0 mm >

d= 6 mm

Check of ultimate limit state

< 6 mm

= Pass

250.0 mm = Pass

Ned Meqy Mgqz VEdz VEdy
no. Name NRrd MRay MRgz VRdz VRdy Utilization Analysis
[kN] [kNm] [kNm] [kN] [kN] [%]
-20.00 75.20 115.00 -9.30 10.80
1 MaxMxy sk 10.3 Pass
-20513.27 | 730.35 1116.87 | -433.00 502.84
Ultimate limit state PASS - 10.3 %
Check of serviceability limit state
Crack width restriction limit state
NEd Megy  Meqz Ae Sr,max w Utilization
no. Name Analysis
[kN]  [kNm] ' [kNm] [-] [m]  [mm] [%]
1  MaxMx ch -12.20 8.00 98.00 | 114.106 0.622 0.070 234 Pass
Max allowed width w5« 0.300

Serviceability limit state PASS - 23.4 %

Overall check - Cross-section PASS

Utilization: 23.4 %

5.6. Pamato P28.28.20 plokstés armatiros inkaravimo skai¢iavimas

Atsizvelgiant j jstrizuosius plySius, pamato plokStés armatirg veikianti tempiamoji jéga, kuri turi bati
iSlaikyta inkaruojant, apskaicCiuojama pagal Sig lygt;:

F, =Rz./z;
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4.7 pav. Tempiamosios jégos modelis atsizvelgiant j jstrizuosius plySius

Pradiniai duomenys ir jégos F; apskaiciavimo rezultatai pateikti leteléje.
d b h o B n e X R z, z; F,
mm m m kPa m vnt. m m kN m m kN
312 1,0 0,4 73 2,8 15 0,15 | 0,2 | 40,88 0,95 0,28 9,22

Reikiamas tiesiy strypy inkaravimo atkarpos ilgis [,,, pazymétas paveiksle, apskaiiuojamas i$ sglygos:

ly > max (0,31, rqq; 109; 100 mm)

Tiesiy strypy pagrindinis inkaravimo ilgis 1, .44, atlaikantis armatdros jtempius o,4, apskaiCiuojamas lenteléje.

4 A Osd fek feta fra lbrqa
mm mm? MPa MPa MPa MPa mm
16 200,96 | 45,9 30 1,35 2,13 64,7

[, > max(19,4;160;100;) = 160 mm.

Pamato P28.28.20 plokstés armatdros inkaravimo ilgis apskai¢iuojamas grafikai:

150
’,/” o
S|e o &
~F|N . o
o] [e] /”O [e] e e}
98
=200

Pamato P28.28.20 plokstés armataros inkaravimo ilgis
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Armatiros inkaravimo ilgis 383mm > [, = 160mm. Salyga iSpildyta.

5.7. Pamato P28.28.20 skaic¢iavimo iSvados

No

Pamato pagrindo laikomoji galia pakankama. Maksimalus iSnaudojimas 64,0 %.
Pamato maksimalus nuosédis — 0,1 mm, santykinis posvyris 0,056*10-3.

8. Pamato ploksté armuojama dviem armatiros @16/0816/200/200 B500B tinklais. Armuoto skerspjdvio

laikomosios galios iSnaudojimas 37,3 %.

9. Pamato stulpelis armuojamas 20 vnt. iSilginiais armattros @20 B500B strypais ir @6 B500B kas 250
mm skersinés armatdros lankstiniais. Laikomosios galios iSnaudojimas 10,3 %. Betono plySio plotis

— 0,07 mm < 0,3mm.
10. Pamato plokstés armatiros inkaravimo ilgis pakankamas.
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6. PAMATO P18.18.20 SKAICIAVIMAI

6.1. Pamato aprasymas

Skaitiuojamas gelzbetoninis surenkamas pamatas P18.18.20.

300

2000
1700

PR : // S

200
&
>

Y,
TRURARRRURURURURRIR

| 350 1800 350

6.1 pav. Pamato geometrija

ZaibolaidZio konstrukcijos skaigiuojamoji schema pavaizduota paveiksle Zemiau:

—
o
S
©
of |
0
ham! L
o
S
©
— 018
—— TRON 48x4
—0 TRON 88x4

6.2 pav. ZaibolaidZio konstrukcija

Véjo jéga apskaiCiuojama pagal formule:

E, = CsCaCrQyp (Ze)Aref

Cia:
cscq — konstrukcinis koeficientas;
¢r — konstrukcijos jegos koeficientas;

qp(2e) — virsninio greicio slégis;
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Ayer — konstrukcijos atskaitos plotas.

Konstrukciniam koeficientui nustatyti naudojama formulé:

1+ 2ky,l,(z;)VB% + R?
14 71,(z)

CsCa =

Konstrukcijos jégos koeficientui nustatyti naudojama formulé:
Cr = CroPa

Baigtinio apvaliojo cilindro jegos koeficientas nustatomas naudojantis grafiku:

Cio y
WM T T T TTTTT —— T 7T
o lay e 01819010 B) |
" 140,4-10g (Ref10%)
1.2 kib
10”
1,0 o i T N S
T
.—-—'r/ -t
Lo T T |
G (Rel 0y //’/ | L 5104
/// \
0,4 1 1
\
|
0.2 - 1
0,0 t : —
10° 2 3 4 6 810° 2 3 4 6 810" Re

7.28 paveikslas. Apvaliujy cilindry be laisvojo galo tékmés ir skirtingo
ekvivalentiskojo Siurkstumo k/b jégos koeficientas ¢y

Galinio efekto koeficientas randamas i$ grafiko

A P
1,0 T
0,1 L FEFT
0 5 ———/;////” A
09 T———— /’
0\9 —""—’—
/ /
0,8 =
095 —1 //
0,7 = /
A\ T
—
0,6
1 10 A 70 200

7.36 paveikslas. Galinio efekto koeficiento ys budingosios reikSmés, atsizvelgiant j
vientisumo santykj ¢ liaunio A atzvilgiu
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Vir§dninio véjo greicio slégiui nustatyti naudojama formulé:

1
0 (@) = (1 + 71,5 pV(2)

Priimama, kad statinys yra antroje véjo zonoje, kur véjo greitis 24 m/s. Vietovés kategorija — Il.

Lenteléje pateikiami véjo apkrovos rezultatai:

z, m L, m @, mm Ze, M Fyx(2), kKN Fy,q(z), KN
6,3 6 88 3,15 0,583 1,3 0,758
7,8 1,5 48 7,05 0,424 1,3 0,551
13,8 6 18 10,8 0,159 1,3 0,207
Atraminés reakcijos j pamata:

Node/Case FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)

17 4 A1.17>> 0.0 0.67 0.0 -6.98 0.0

1 3 1.52<< 0.0 0.91 0.0 -10.26 0.0

17 3 -1.52 0.0>> 0.91 0.0 -10.26 0.0

17 3 -1.52 0.0<< 0.91 0.0 -10.26 0.0

17 3 -1.52 0.0 0.91>> 0.0 -10.26 0.0

17 4 -1.17 0.0 0.67<< 0.0 -6.98 0.0

17 3 -1.52 0.0 0.91 0.0>> -10.26 0.0

17 3 -1.52 0.0 0.91 0.0<< -10.26 0.0

1 4 117 0.0 0.67 0.0 -6.98>> 0.0

1 3 -1.52 0.0 0.91 0.0 -10.26<< 0.0

1 3 -1.52 0.0 0.91 0.0 -10.26 0.0>>

1 3 -1.52 0.0 0.91 0.0 -10.26 0.0<<

6.3 pav. Atraminés reakcijos
6.2. Pagrindo aprasymas
Grunty duomenys imami pagal grezinj Nr. 3.
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GREZINIO/CPT NR. 3
ABS. AUKSTIS, m: 81,75

o 2
2 = S
-3 [ »
%2 18 =18 = = 2o = @
g2 | £ |22 |44 |3% 2E |4 | &
o= 2 |20 %2 |55 GRUNTO APRASYMAS qe | f5, e S 2
oe O |21 (59 [¥< MPa | kPa )=) % Z
gz | = |52(35 |84 =6 |°] 3
o CL|@a” |2& 59 >
N d < z-‘
av_| 1 | 05 | 03 |8las| Terpeiowm onros e sxkE | 255 19,70
Smeélingas maZo plastiSkumo molls, moreninis, rudas, su . e
gllibl 2 2virgzdu, su smelloprlemalsgl,LI)abals:andus‘labal sprus | 5,97 | 149,91 [#AY, y
(sa .
2,5 2,0 79,25
4
Mazal dulkingas mollngas geral ISGSluctas smélls, ]
3 vidutinlo rupume, $vleslal geltonas, mazal drégnas, 12,78 | 111,56
drégnas, tankus (SaFW) 5
Iglllbl 6
64 | 39 |7535 -
: v 6.6
B 7 79:19
Blogal |8rG8]uotas smélls, vidutinlo rupumo, e
4 §v|esla! gellongs. qv?gnas. nuo 6,6 m 7.83 58.53 8
vandeningas, vidutinio tankumo (SaP)
9,0 2,6 72,75 S
6.4 pav. Grunty duomenys
6.3. Pamato pagrindo ir plokstés armatiros skai€iavimas
Spread footing verification
Settings
EN 1997 - DA1 LTU
Materials and standards
Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : user-defined
Article 3.1.6 : aec = 0.90
Settlement
Analysis method : Analysis using oedometric modulus
Restriction of influence zone : by percentage of Sigma,Or
Coeff. of restriction of influence zone : 10.0 [%]
Spread Footing
Verification methodology : according to EN 1997
Analysis for undrained conditions : EC 7-1 (EN 1997-1:2003)
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Analysis of uplift : Standard
Allowable eccentricity : 0.333
Design approach : 1 - reduction of actions and soil parameters
Partial factors on actions (A)
Permanent design situation
Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1.35 [] 1.00 [] 1.00 [] 1.00 [-]
Partial factors for soil parameters (M)
Permanent design situation
Combination 1 Combination 2
Partial factor on internal friction : Yo = 1.00 [] 1.25 []
Partial factor on effective cohesion : Yo = 1.00 [] 1.25 []
Partial factor on undrained shear strength : Yeu = 1.00 [-] 1.40 [-]
Partial factor on unconfined strength : Yy = 1.00 [-] 1.40 [-]
Basic soil parameters
Pef Cu Y Ysu (4]
No. Name Pattern
] [kPa] [kN/m3] [kN/m3] | []
1 1. Technogeninis Vo 29.00 0.01 18.30 10.00
2 2. Molis, I. stiprus Vo 27.00  100.00 21.90 12.38
3 3.Smélis, tankus Vo 37.00 0.01 17.26 10.11
4 4. Smélis, vid. tankumo Vo 36.00 0.01 19.30 10.11
All soils are considered as cohesionless for at rest pressure analysis.
Soil parameters
1. Technogeninis
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Unit weight : y = 18.30 kN/m3
Cohesion of soil : c, = 0.01kPa
Poisson's ratio : v = 030
Deformation modulus : Eqef =  2.04 MPa
Poisson's ratio : v = 030
Saturated unit weight : ysgt = 20.00 kN/m3
2. Molis, I. stiprus
Unit weight : Yy = 21.90 kN/m3
Cohesion of soil : cy = 100.00 kPa
Poisson's ratio : v = 0.49
Deformation modulus : Eqes =  48.50 MPa
Poisson's ratio : v = 0.49

Saturated unit weight : ygat =  22.38 kN/m3

3. Smélis, tankus

Unit weight : y = 17.26 kN/m3
Cohesion of soil : ¢, = 0.01kPa
Poisson's ratio : v = 030

Deformation modulus : Eqef = 45.23 MPa

Poisson's ratio : \% 0.30

Saturated unit weight : ysgt = 20.11 kN/m3

4. Smélis, vid. tankumo

Unit weight : y = 19.30 kN/m3
Cohesion of soil : cy = 0.01kPa
Poisson's ratio : v = 0.30

Deformation modulus : Eges = 34.32 MPa

Poisson's ratio : \% 0.30

Saturated unit weight : yg5t = 20.11 kN/m3
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Foundation

Foundation type: centric spread footing
Depth from original ground surface h, = 1.70 m

Depth of footing bottom d =170 m
Foundation thickness t =040 m
Overburden

Type: from geological profile
Geometry of structure

Foundation type: centric spread footing

Spread footing length x =180 m
Spread footing width y =180 m
Column shape rectangle
Column width in the direction of x ¢, = 1.00 m
Column width in the direction of y ¢y = 1.00 m
Spread footing volume = 1.30 m3

Volume of excavation = 5.51 m3

Volume of fill =291 m3

Material of structure

Unit weight y = 23.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 30/37

Cylinder compressive strength g, 30.00 MPa

Tensile strength fotm = 2.90 MPa

33000.00 MPa

Elasticity modulus Ecm

Longitudinal reinforcement: B500B
Yield strength fyx = 500.00 MPa

Transverse reinforcement: B500B
Yield strength fyx = 500.00 MPa

Geological profile and assigned soils
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Thickness of layer Depth
No. Assigned soil Pattern
t [m] z [m]

1 050 0.00..0.50 1. Technogeninis Vo

2 200 050.250 2. Molis, I. stiprus VA

3 390 2.50..6.40 3.Smelis, tankus V7

4 260 6.40..9.00 4.Smelis, vid. tankumo V0

5 - 9.00 .. 4. Smélis, vid. tankumo -
Load

Load N M, Hy Hy
No. Name Type
new change [kN] [kNm] [kNm] [kN] [kN]

1 Yes Skaiciuotine Design 0.9 12.24 0.00 0.00 1.52

2 Yes Charakteristine Service 0.67 8.50 0.00 0.00 1.17
Ground water table
The ground water table is at a depth of 6.60 m from the original terrain.
Global settings
Type of analysis : analysis for undrained conditions
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Load case verification

Self w. ex ey o Rg Utilization
Name Is satisfactory
in favor [m] [m] [kPa] [kPa] [%]
Skaiciuotine Yes 0.00 -0.14 3343 369.64 9.04 Yes
Skaiciuotine No 0.00 -0.10 4297 371.97 11.55 Yes
Charakteristine Yes 0.00 -0.10 3159 276.05 11.44 Yes
Charakteristine No 0.00 -0.10 3159 276.05 11.44 Yes
Analysis carried out with automatic selection of the most unfavourable load cases.
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Computed weight of spread footing G = 40.24 kN
Computed weight of overburden  Z = 81.93 kN

Vertical bearing capacity check

Shape of contact stress : rectangle
Most unfavorable load case No. 1. (Skaiciuotine)

Parameters of slip surface below foundation:
Depth of slip surface zgp = 1.27 m

Length of slip surface Is, = 2.70 m

Design bearing capacity of found. soil Ry = 371.97 kPa

Extreme contact stress o 42.97 kPa
Bearing capacity in the vertical direction is SATISFACTORY

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0.000<0.333
Max. eccentricity in direction of base width e, = 0.078<0.333
Max. overall eccentricity et = 0.078<0.333

Eccentricity of load is SATISFACTORY

Horizontal bearing capacity check

Most unfavorable load case No. 1. (Skaiciuotine)

Earth resistance: at rest
Design magnitude of earth resistance Spyq = 21.48 kN

294.88 kN

Horizontal bearing capacity Rgh

Extreme horizontal force H 1.52 kN

Bearing capacity in the horizontal direction is SATISFACTORY

Bearing capacity of foundation is SATISFACTORY
Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient k¢ (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.

Computed weight of spread footing G = 29.81 kN
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Computed weight of overburden  Z = 60.69 kN

Settlement of mid point of edge x-1 = 0.0 mm
Settlement of mid point of edge x-2 = 0.0 mm
Settlement of mid point of edgey -1 = 0.0 mm
Settlement of mid point of edgey -2 = 0.0 mm
Settlement of foundation center point = 0.0 mm
Settlement of characteristic point = 0.0 mm

(1-max.compressed edge; 2-min.compressed edge)
Settlement and rotation of foundation - results

Foundation stiffness:

Computed weighted average modulus of deformation Eges = 48.50 MPa
Foundation in the longitudinal direction is rigid (k=7.47)

Foundation in the direction of width is rigid (k=7.47)

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0.000<0.333
Max. eccentricity in direction of base width e, = 0.055<0.333
Max. overall eccentricity et = 0.055<0.333

Eccentricity of load is SATISFACTORY

Overall settlement and rotation of foundation:
Foundation settlement = 0.0 mm

Depth of influence zone = 0.01 m

Rotation in direction of x = 0.000 (tan*1000); (0.0E+00 °)
Rotation in direction of y = 0.000 (tan*1000); (0.0E+00 °)

Dimensioning No. 1

Analysis carried out with automatic selection of the most unfavourable load cases.
Verification of longitudinal reinforcement of foundation in the direction of x

9 prof. 12.0 mm, cover 70.0 mm
Cross-section width = 1.80 m

Cross-section depth = 0.40 m

017 % > 015 %

Reinforcement ratio o] Pmin

Position of neutral axis x 002m <020m = Xmax

LAPAS

LAPY

LAIDA

2025/012-XX-TDP-SK.IS 40

64




.

-
CONNECTO
LIETUVA
Ultimate moment MRrg = 140.37 kNm > 2.74 KNm = Mgq

Cross-section is SATISFACTORY.
Verification of longitudinal reinforcement of foundation in the direction of y

9 prof. 12.0 mm, cover 82.0 mm
Cross-section width = 1.80 m

Cross-section depth = 0.40 m

Reinforcement ratio p = 018 % >015% = Pmin
Position of neutral axis x = 002m <019 m = Xpax
Ultimate moment MRrg = 135.05 kNm > 3.83 kKNm = Mgq
Cross-section is SATISFACTORY.

Spread footing for punching shear failure check

Column normal force = 0.91 kN

Maximum resistance at the column perimeter

Force transferred into found. soil = 0.28 kN
Force transferred by shear strength of foundation = 0.63 kN
Considered column perimeter Up =400 m
Shear stress at the column perimeter VEdmax = 0.00 MPa
Resistance at the column perimeter VRdmax = 3.80 MPa
Critical section without shear reinforcement

Force transferred into found. soil = 0.48 kN
Force transferred by shear strength of foundation = 0.43 kN
Distance of section from the column = 016 m
Section perimeter u =500 m
Shear stress at section VEq = 0.00 MPa

1.84 MPa

Shear resistance of section without shear reinforcement vrg ¢

VEd < VRdc => Reinforcement is not required

Spread footing for punching shear is SATISFACTORY

6.4. Pamato P18.18.20 stulpelio armavimo skai¢iavimas

Standard

Standard EN 1992-1-1/Default EC.
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Concrete capacity - basic load combination :Yc =15
Reinforcement capacity - basic load combination Y¥s =115
Concrete capacity - accidental load combination Yc =12

Reinforcement capacity - accidental load combination : ys = 1.0

Modulus of elasticity of concrete D YeE = 1.2
Concrete compressive strength D Oge = 0.9
Concrete tensile strength 0t = 1.0

1 P18.18.20
1.1 Input data

Member type: column

Environment: XC2

Cross-section Materials

Concrete: C 30/37

Cylinder compressive strength fyx = 30.0 MPa

Tensile strength fotm = 2.9 MPa

Modulus of elasticity Ecm = 33000 MPa
o
= v Longitudinal steel: B500B
o

Yield strength fy)k = 500.0 MPa

N Modulus of elasticity Es = 200000 MPa
AL 1000.0 AL Transverse steel: B500B

Yield strength fy)k = 500.0 MPa

Modulus of elasticity Es = 200000 MPa
Internal forces - basic design (ULS)

Ned Meqy Mgqz VEdz  VEdy Ted QP coef.
no. Load name
[kN] [kNm] [kNm] [kN] [kN] [kNm] [-]
1  Skaiciuotiné -0.91 10.26 0.00 1.52 0.00 0.00 1.0
Internal forces - quasi-permanent (SLS)
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NEd Mgy MEedz
no. Load name
[kN] [kNm] [kNm]
1 Charakteristiné -0.67 6.98 0.00
Longitudinal reinf.
Count Profile [mm] Cover [mm] Position
6 16 37.0 upper reinforcement
2 16 192.0 upper reinforcement
2 16 392.0 upper reinforcement
6 16 37.0 bottom reinforcement
2 16 192.0 bottom reinforcement
2 16 392.0 bottom reinforcement
® ® ® ® ® ° | 6x16-cov.37.0
® ° | 2x16-cov.192.0
° o | 2x16-cov.392.0
° ° | 2x16-cov.392.0
o o | 2x16-cov.192.0
o ° o o o ° | 6x16-cov.37.0
Longitudinal reinf. - details
Number Y [mm] Z [mm)] Profile [mm)]
1 49.0 955.0 16
2 951.0 955.0 16
3 2294 955.0 16
4 770.6 955.0 16
5 409.8 955.0 16
6 590.2 955.0 16
7 49.0 800.0 16
8 951.0 800.0 16
9 49.0 600.0 16
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Number Y [mm] Z [mm)] Profile [mm]

10 951.0 600.0 16
11 49.0 45.0 16
12 951.0 45.0 16
13 2294 45.0 16
14 770.6 45.0 16
15 409.8 45.0 16
16 590.2 45.0 16
17 49.0 200.0 16
18 951.0 200.0 16
19 49.0 400.0 16
20 951.0 400.0 16

Centre of coordinate system lies in lower left corner of section envelope

Reinforcement in compression considered.

Shear reinf.

Boundary stirrups

Profile: 6 mm; Distance: 250.0 mm

Ties, inner stirrups vertical

Profile: 6 mm; Distance: 250.0 mm; Legs: 4

Ties, inner stirrups horizontal

Profile: 6 mm; Distance: 250.0 mm; Legs: 4

Minimum cover

Structural class: S4

Cmin = MaX(Cmin,b; Cmin,durs 10) = max(6; 25; 10) = 25 mm

Cnom = Cm|n+ACdev+®S=25+1o+6=41 mm

1.2 Results

Ideal section

Proportion of reinf. to concrete stiffness: a = 6.061

Cross-sectional area: A = 1.02.106 mm?2

Position of center of gravity (from left botom corner of section envelope):

Yt = 500 mm; z; = 500 mm

Second moment of area:

ly = 86.8.109 mm#4; |, = 86.7.109 mm#4

First moment of area of reinforcement w.r.t. center of gravity of section:

Sys=0mm4; S, s =0 mm4
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Check of min and max reinforcement level

Column (total reinforcement):
ps =0.00402 > pgmin =0.002 = Pass

ps =0.00402 < pgmax =0.04 = Pass

Check stirrup principles

Min stirrup diameter

Max stirrup spacing S¢|max = 320.0 mm

d= 6 mm

Check of ultimate limit state

<

>

6 mm

= Pass

250.0 mm = Pass

Ned Meqy Mgqz VeEdz  VEdy
no. Name NRd MRay MRdz VRdz Vrdy | Utilization Analysis
[kN] [kNm] [kNm] [kN] [kN] [%]
-0.91 10.26 0.00 1.52 0.00
1  Skaidiuotiné 1.2 Pass
-19608.50 859.96 0.00 605.39 0.00
Ultimate limit state PASS -1.2 %
Check of serviceability limit state
Crack width restriction limit state
NEd MEdy MEdz Ag Sr,max w Utilization
no. Name Analysis
[kN] [kNm] [kNm] [-] [m]  [mm] [%]
1 Charakteristiné -0.67 6.98 0.00 12.6.10-6  0.747 0.009 3.1 Pass
Max allowed width w5« 0.300

Serviceability limit state PASS - 3.1 %

Overall check - Cross-section PASS

Utilization: 3.1 %

6.5. Pamato P18.18.20 plokstés armatiiros inkaravimo skai€iavimas

Atsizvelgiant j jstrizuosius plySius, pamato plokStés armatirg veikianti tempiamoji jéga, kuri
turi bati iSlaikyta inkaruojant, apskaiiuojama pagal Sig lygt;:
F, =Rz, /z
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Tempiamosios jégos modelis atsizvelgiant | jstrizuosius plySius

Pradiniai duomenys ir jégos F, apskaiCiavimo rezultatai pateikti leteléje.
d b h o B n e X R z, z; Fq

mm m m kPa m vnt. m m kN m m kN

313 1 0,4 43,0 1,8 9 0,15 | 0,2 15,5 0,45 0,28 2,75

Reikiamas tiesiy strypy inkaravimo atkarpos ilgis [,,, pazymétas paveiksle, apskaiiuojamas i$ sglygos:
l, > max(0,3ly,.44; 109; 100 mm)

Tiesiy strypy pagrindinis inkaravimo ilgis 1, .44, atlaikantis armatdros jtempius o,4, apskaiCiuojamas lenteléje.

o9 A Osd fek feta [ba lprqa

mm mm? MPa MPa MPa MPa mm

12 113 24,3 30 1,35 2,13 34,2

l, > max(10,3;120; 100;) > 120 mm.

Pamato P18.18.20 plokstés armatdros inkaravimo ilgis apskai¢iuojamas grafiSkai:
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150

400

280

Pamato P18.18.20 plokstés armatdros inkaravimo ilgis

Armaturos inkaravimo ilgis 150mm > [, = 120mm. Saglyga ipildyta.

150

x=200

6.6. Pamato P18.18.20 skaic¢iavimo iSvados

11. Pamato pagrindo laikomoji galia pakankama. Maksimalus iSnaudojimas 11,6 %.

12. Pamato maksimalus nuosédis — 0,0 mm, santykinis posvyris 0,000*10%-3.

13. Pamato ploksté armuojama dviem armatdtros &12/&12/200/200 B500B tinklais. Armuoto skerspjdvio
laikomosios galios iSnaudojimas 86,4 %. Skersiné armatdra pagal skai¢iavimus nebdtina, todél
priimama remiantis konstrukciniais reikalavimais.

14. Pamato stulpelis armuojamas 20 vnt. iSilginiais armatdros @16 B500B strypais ir @6 B500B kas 250
mm skersinés armatdros lankstiniais. Laikomosios galios iSnaudojimas 1,2 %. Betono plySio plotis —

0,009 mm < 0,3mm.

15. Pamato plokstés armatiros inkaravimo ilgis pakankamas.

7. PAMATU INKARINIY VARZTY TIKRINIMO SKAICIAVIMAI

Skaiciavimai atlikti A.102, A.113, A.400 ir A.301 pamaty inkariniams varztams.
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pEikglsqu@ Peikko Designer: Column Connection Page 1 of 5

Designer: Project:

Company: Title: New Project

Address: Location:

Phone: Contact Person:

E-Mail: Comments:

Name: Design Norm: EN Eurocodes (without NA)

Unit system: SI

This design applies exclusively to proprietary PEIKKO products and can't be used to validate properties of third
party products, might they appear to be identical.

Summary
Name Stage | # Load Case Page Max Status
No. Utilization
P12.12.17 Final 1 [Mmax 3 38% OK
Final | 2 |Nmax 4 38% OK

Version 2.6.2 P12.12.17.pddbx 2025-12-16
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P1 2 1 2 1 7 Note: Number of Columns: 1
Peikko Products
Bolts: 4 x HPM24P Totals
Product Amount
HPM24P 4
1160

T
Bolt installation template: PPL24-4 400x400

Materials and Geometry
Column: 180x180
fea= 20 N/mm?
Plane View X"-axis view

<

"-axis view

50, 400 ,50

O
|50

00S
400

=x"

500

Grouting: Thickness: 50 mm Strength C30/37 feq = 20 N/mm?

X;'Y = local coordinate system of profile
X"; Y" = local coordinate system of anchors

Load Cases NOTE: Loads are defined in the local coordinate system of the profile.
(Design loads) Final Stage
# Name Nd de Myd de Vyd
[kN] [kNm] [kNm] [kN] [kN]
1 Mmax -9.6 2.6 6.5 24 -1.2
2 Nmax -10.9 4.7 6.0 2.2 -1.2

Erection stage

No load case for this stage defined

Resistance Diagrams

Version 2.6.2 P12.12.17.pddbx 2025-12-16
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é Resistance in X" direction (0 0 ) é Resistance in Y" direction (90 0 )
24500 — 24500 —
N N
z z
3000 — -3000f—
2281 - - —— - - - ———mm — — ——mm— - —— - - - — | 2B —mmm m mmmmm e mmmm——————— - - — |
1500f— : -1500f— :
I I
| |
| | ' | | '
. 100 200 300 40m9 . 100 200 300 4009
M "y . Rd [kNm] M "x..Rd [kNm]
Resultant Diagrams per Load
Mmax : Nd=-9.6, Mxd=2.6, Myd=6.5, Vxd=2.4, Vyd=-1.2 Nmax : Nd=-10.9, Mxd=4.7, Myd=6.0, Vxd=2.2, Vyd=-1.2
(loads in coordinate system of profile) (loads in coordinate system of profile)
Mmax : N"d=-9.6, M"xd=2.6, M"yd=6.5, V"xd=2.4, V"yd=-1.2 | Nmax : N"d=-10.9, M"xd=4.7, M"yd=6.0, V"xd=2.2, V"yd=-1.2
(loads in coordinate system of anchors) (loads in coordinate system of anchors)
é nce in resultant direction (-22 o) é € in resultant direction (-38 °)
T4500 T4500
@ >
N N
-z-3000 — -z-3000
| K (o7 i il I
1800 | -1500f— !
| | : | | :
' 100 200 300 3(‘35_ I. 100 200 300 3)19
M "xy .Rd [KNm] M "xy .Rd [kKNm]
Base Structure
Concrete C30/37
Uncracked Yes
Aggregate size 16 mm
Base column dimension X-axis direction (b ) 600 mm
Base column dimension Y-axis direction ( h) 600 mm
Height of Base column 1400 mm
Eccentricity of bolted column ( ex) 0mm
Eccentricity of bolted column ( ey ) 0mm

Anchor Bolts Failure Verifications

Final Stage Bolts

Load Case #1 : Mmax : Nd=-9.6, Mxd=2.6, Myd=6.5, Vxd=2.4, Vyd=-1.2
Steel Failure: Sufficient capacity Concrete failure: Adequate splice length.

Concrete edge failure: Not calculated

Steel failure verification

Version 2.6.2 P12.12.17.pddbx 2025-12-16
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Design value of normal compressive force in the column Nced -9,6 kN
Friction coefficient (between base plate and grout layer)  Cd 0,2

Joint friction resistance Fira 1,92 kN
Resultant shear force Vsa 2,66 kN
Resultant shear force taking account friction contribution Vsaf 0,74 kN 9

Neutral axis in (X"/Y") = A(208.2 / 250.0); B(55.9 / -250.0)
Resultant tension force in (X"/Y") =N %4 (-200.0/36.7)

Resultant compression force (concrete) in (X"/Y") = F .(198.4/-94.6) @
. . Design Axial . Design Shear
Bolt Acting axial tension capacity Acting shear capacity  Interaction
P force ; shear force . o
0s. kN] resistance usage [kN] resistance usage [%]
[kN] [%] [kN] [%]
1 6.82 1271 5.4 0.185 45.0 0.4 4.2
2 -0.121 1271 0.1 0.185 45.0 0.4 n/r
3 -2.24 1271 1.8 0.185 45.0 0.4 n/r
4 4.71 1271 3.7 0.185 45.0 0.4 3.1

Anchorage By Splicing Adequate splice length.

Required The_ stirrup .
Acting axial minimum Actual area conflr_1ement Splice  Required Current Usage of
Bolt force area of of stirrups effectiveness  factor lap lap lap
Pos. [kN] stirrups [mmz] factor Os length length length
o] “ B ml mml (%)
1 6.82 16 402,0 0,92 1,5 375 990 37,9%
2 -0.121 0 402,0 1,00 1,5 375 990 37,9%
3 -2.24 5 402,0 1,00 1,5 375 990 37,9%
4 4.71 11 402,0 0,92 1,5 375 990 37,9 %

Note 1: The reinforcement of base structure should correspond to the bolts' bonding strength.

Note 2: Where factor [a3 < 1 ], the actual area of selected transverse reinforcement directly
affects required lap length of anchor bolt.

Note 3: The final arrangement of designed transverse reinforcement should be checked with
respect to constrictive provisions of paragraph 8.7.4 of EN 1992-1-1.

Note 4: Shear Load: Concrete edge failure in case of straight anchor bolts (type P) should be
checked and estimated manually !

Load Case #2 : Nmax : Nd=-10.9, Mxd=4.7, Myd=6.0, Vxd=2.2, Vyd=-1.2
Steel Failure: Sufficient capacity Concrete failure: Adequate splice length.

Concrete edge failure: Not calculated

Steel failure verification

Design value of normal compressive force in the column Nced -10,9 kN
Friction coefficient (between base plate and grout layer)  Crd 0,2

Joint friction resistance Fira 2,18 kN
Resultant shear force Vsa 251 kN
Resultant shear force taking account friction contribution Vsaf 0,33 kN

Neutral axis in (X"/Y") = A(250.0 / 141.4); B(-23.5 / -250.0)
Resultant tension force in (X"/Y") = N °eq (-154.2/93.4)

Resultant compression force (concrete) in (X"/Y") = F «(179.9/-151.5)

Version 2.6.2 P12.12.17.pddbx 2025-12-16
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Acting axial Design Axial Acting Design Shear
Bolt f tension capacity shear capacity  Interaction
Pos. orce resistance usage shear force resistance usage [%]
[kN] o [kN] o :
[kN] [%] [kN] [%]
1 7.39 1271 5.8 0.0815 45.0 0.2 43
2 1.37 1271 1.1 0.0815 45.0 0.2 1.0
3 -2.84 127.1 2.2 0.0815 45.0 0.2 n/r
4 3.18 1271 2.5 0.0815 45.0 0.2 2.0

Anchorage By Splicing Adequate splice length.

Required The stirrup
Acting axial minimum Actual area confinement  Splice  Required Current Usage of
Bolt 9 : effectiveness  factor lap lap lap
force area of of stirrups
Pos. [kN] stirrups 2 factor Os length length length
] [mm] as [ [mm]  [mm] [%]
[]
1 7.39 17 402,0 0,92 1,5 375 990 37,9%
2 1.37 3 402,0 0,92 1,5 375 990 37,9%
3 -2.84 7 402,0 1,00 1,5 375 990 37,9%
4 3.18 7 402,0 0,92 1,5 375 990 37,9%

Note 1: The reinforcement of base structure should correspond to the bolts' bonding strength.

Note 2: Where factor [a3 < 1 ], the actual area of selected transverse reinforcement directly
affects required lap length of anchor bolt.

Note 3: The final arrangement of designed transverse reinforcement should be checked with
respect to constrictive provisions of paragraph 8.7.4 of EN 1992-1-1.

Note 4: Shear Load: Concrete edge failure in case of straight anchor bolts (type P) should be
checked and estimated manually !

Transverse reinforcement in the lap zone
Reinforcement B500B
Transverse reinforcement along lapped splices (Ast ) 402 mm?

Detailing of required reinforcement must be executed according to product technical manual.
See also EN 1992-1-1, Figure 8.9
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Designer: Project:

Company: Title: New Project

Address: Location:

Phone: Contact Person:

E-Mail: Comments:

Name: Design Norm: EN Eurocodes (without NA)

Unit system: SI

This design applies exclusively to proprietary PEIKKO products and can't be used to validate properties of third
party products, might they appear to be identical.

Summary
Name Stage | # Load Case Page Max Status
No. Utilization
P15.15.17 Final 1 [MaxM 3 38% OK

Version 2.6.2 P15.15.17.pddbx 2025-06-18
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P1 5 1 5 1 7 Note: Number of Columns: 1
Peikko Products
Bolts: 4 x HPM24P Totals
Product Amount
HPM24P 4
1160

T
Bolt installation template: PPL24-4 400x400

Materials and Geometry
Column: 200x200
fea= 20 N/mm?
Plane View X"-axis view Y"-axis view

50, 400 ,50

00S
400

=x"

500

Grouting: Thickness: 50 mm Strength C30/37 feq = 20 N/mm?

X;'Y = local coordinate system of profile
X"; Y" = local coordinate system of anchors

Load Cases NOTE: Loads are defined in the local coordinate system of the profile.
(Design loads) Final Stage
# Name Ng Myd Myd Vxd Vyd
[kN] [kNm] [kNm] [kN] [kN]
1 MaxM -13.1 10.9 0.0 0.0 29

Erection stage

No load case for this stage defined

Resistance Diagrams

Version 2.6.2 P15.15.17.pddbx 2025-06-18
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Resistance in X" direction (0 0)

N" zRd [kN]
T

-3000f—

-2281

-1500f—

N" zRd [kN]
T

-3000f—

-2281

1
1
| -1500—
1
1
1

200

300
M "y .Rd [kNm]

Resistance in Y" direction (90 °)

40m9 200

4009

300
M "x .Rd [KNm]

Base Structure
Concrete
Uncracked
Aggregate size
Base column dimension X-axis direction (b))
Base column dimension Y-axis direction ( h)
Height of Base column
Eccentricity of bolted column ( ey )
Eccentricity of bolted column ( ey )

C30/37
Yes

16 mm
600 mm
600 mm
1400 mm
0mm

0 mm

Anchor Bolts Failure Verifications

Final Stage Bolts

Load Case #1 : MaxM : Nd=-13.1, Mxd=10.9, Myd=0.0, Vxd=0.0, Vyd=2.9

Steel Failure: Sufficient capacity

Anchorage By Splicing Adequate splice length.

Concrete failure: Adequate splice length.

Concrete edge failure: Not calculated

: The stirrup
Required . . .
Acting axial minimum Actual area conflr)ement Splice  Required Current Usage of
Bolt force area of of stirrups effectiveness  factor lap lap lap
Pos. [KN] stirrups 2 factor Os length length length
2 ] o Mo mml o mm] %]
[mm] g
1 10.1 23 402,0 0,92 1,5 375 990 37,9%
2 10.1 23 402,0 0,92 1,5 375 990 37,9%
3 -2.07 5 402,0 1,00 1,5 375 990 37,9%
4 -2.07 5 402,0 1,00 1,5 375 990 37,9%
Note 1: The reinforcement of base structure should correspond to the bolts' bonding strength.
Note 2: Where factor [a3 < 1 ], the actual area of selected transverse reinforcement directly
affects required lap length of anchor bolt.
Note 3: The final arrangement of designed transverse reinforcement should be checked with
respect to constrictive provisions of paragraph 8.7.4 of EN 1992-1-1.
Note 4: Shear Load: Concrete edge failure in case of straight anchor bolts (type P) should be

checked and estimated manually !

Transverse reinforcement in the lap zone
Reinforcement
Transverse reinforcement along lapped splices (Ast )

B500B
402 mm?

Detailing of required reinforcement must be executed according to product technical manual.

See also EN 1992-1-1, Figure 8.9

Version 2.6.2
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Designer: Project:

Company: Title: New Project

Address: Location:

Phone: Contact Person:

E-Mail: Comments:

Name: Design Norm: EN Eurocodes (without NA)

Unit system: SlI

This design applies exclusively to proprietary PEIKKO products and can't be used to validate properties of third
party products, might they appear to be identical.

Summary
Name Stage | # Load Case Page Max Status
No. Utilization
P.18.18.20 Final 1 [Nd=-0.9, Mxd=0.0, Myd=10.3, Vxd=1.5, Vyd=0.0 3 38% OK

Version 2.6.2 P18.18.20 zaibolaidis.pddbx 2025-06-30
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¢ peikke

Number of Columns: 1

P.18.18.20 Note:
Peikko Products
Bolts: 4 x HPM24P Totals
Product Amount
HPM24P 4
1160
1 1
Minimum required torque value of nuts : Tmin = 200 Nm
Maximum allowed torque value of nuts : Tmax = 380 Nm

Bolt installation template: PPL24-4 220x220

Materials and Geometry

Column: D 88

fea= 20 N/mm?
Plane View X"+axis view Y"+axis view
L 50 220 L 50
] 1 X
O il
O O |z
T 320 f
Grouting: Thickness: 50 mm Strength C30/37 feq = 20 N/mm?

X; Y = local coordinate system of profile

X"; Y" = local coordinate system of anchors
Load Cases NOTE: Loads are defined in the local coordinate system of the profile.
(Design loads) Final Stage
# Name Ng Myd Myd Vxd Vyd
[kN] [kNm] [kNm] [kN] [KN]
1 -0.9 0.0 10.3 1.5 0.0
Erection stage
No load case for this stage defined
Resistance Diagrams
P18.18.20 zaibolaidis.pddbx 2025-06-30
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group

250 Resistance in X" direction (0°) <250 Resistance in Y" direction (90 °)
& 4
N2000f— N2000fF—
-1500— -1500—
-1000— -1000—
B - —— - - - - ——mmmm — ———mm———— - - - | B - —— - - - - ——mmmmm ———mm - — - - — |
I I
-500— 1 -500— 1
1 | : | | :
_. 50 100 138 . 50 100 138
M "y . Rd [kNm] M "x..Rd [kNm]
Base Structure
Concrete C30/37
Uncracked Yes
Aggregate size 16 mm
Base column dimension X-axis direction (b)) 1000 mm
Base column dimension Y-axis direction ( h) 1000 mm
Height of Base column 1600 mm
Eccentricity of bolted column ( ey ) 0 mm
Eccentricity of bolted column ( ey ) 0 mm

Anchor Bolts Failure Verifications

Final Stage Bolts

Load Case #1 : Nd=-0.9, Mxd=0.0, Myd=10.3, Vxd=1.5, Vyd=0.0
Steel Failure: Sufficient capacity Concrete failure: Adequate splice length.

Concrete edge failure: Not calculated

Steel failure verification

Design value of normal compressive force in the column Need -0,9 kN A
Friction coefficient (between base plate and grout layer)  Crd 0,2
Joint friction resistance Ftra 0,18 kN @ Y @
Resultant shear force Vsd 1,52 kN
Resultant shear force taking account friction contribution Vsaf 1,34 kN ® o . e
NEd XF
Neutral axis in (X"/Y") = A(74.6 / 160.0); B(74.6 / -160.0) o
Resultant tension force in (X"/Y") =N gEd(.110_0/0_o) @ @
Resultant compression force (concrete) in (X"/Y") = F (130.7/0.0)
B
. . Design Axial . Design hear
Bolt Act:cng axial tensign capacity Acting shegr cjpacity Interaction
orce ; shear force . o
Pos. kN] resistance usage [KN] resistance usage [%]
[kN] [%] [kN] [%]
1 21.4 127.1 16.8 0.335 45.0 0.7 12.8
2 -4.10 127.1 3.2 0.335 45.0 0.7 n/r
3 -4.10 1271 3.2 0.335 45.0 0.7 n/r
4 21.4 1271 16.8 0.335 45.0 0.7 12.8

Version 2.6.2 P18.18.20 zaibolaidis.pddbx 2025-06-30
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group

Anchorage By Splicing Adequate splice length.

Required The stirrup
Acting axial minimum Actual area confinement  Splice  Required Current Usage of
Bolt 9 : effectiveness  factor lap lap lap
force area of of stirrups
Pos. [kN] stirrups 2 factor Os length length length
] [mm] as [ [mm]  [mm] [%]
[]
1 214 49 226,0 0,96 1,5 375 990 379%
2 -4.10 9 226,0 1,00 1,5 375 990 379%
3 -4.10 9 226,0 1,00 1,5 375 990 37,9%
4 21.4 49 226,0 0,96 1,5 375 990 37,9%

Note 1: The reinforcement of base structure should correspond to the bolts' bonding strength.

Note 2: Where factor [a3 < 1 ], the actual area of selected transverse reinforcement directly
affects required lap length of anchor bolt.

Note 3: The final arrangement of designed transverse reinforcement should be checked with
respect to constrictive provisions of paragraph 8.7.4 of EN 1992-1-1.

Note 4: Shear Load: Concrete edge failure in case of straight anchor bolts (type P) should be
checked and estimated manually !

Transverse reinforcement in the lap zone
Reinforcement B500B
Transverse reinforcement along lapped splices (Ast ) 226 mm?

Detailing of required reinforcement must be executed according to product technical manual.
See also EN 1992-1-1, Figure 8.9

Version 2.6.2 P18.18.20 zaibolaidis.pddbx 2025-06-30
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Designer: Project:

Company: Title: New Project

Address: Location:

Phone: Contact Person:

E-Mail: Comments:

Name: Design Norm: EN Eurocodes (without NA)

Unit system: SlI

This design applies exclusively to proprietary PEIKKO products and can't be used to validate properties of third
party products, might they appear to be identical.

Summary
Name Stage | # Load Case Page Max Status
No. Utilization
P.28x28x20 Final 1 |[Nd=-16.4, Mxd=111.5, Myd=8.7, Vxd=0.2, Vyd=-1.2 3 39% OK

Version 2.6.2 P28.28.20 portalo.pddbx 2025-06-30
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P.28x28x20 Note: Number of Columns: 1
Peikko Products
Bolts: 8 x HPM30P Totals
Product Amount
HPM30P 8
1420

T
Bolt installation template: PPL30-8 (325+325)x(325+325)

Materials and Geometry
Column: 500x500

fea= 20 N/mm?
Plane View X"-axis view Y"-axis view
80, 325 . 325 80
1 1 ]
o) o} o
y=x"
g O La‘-O %
K=X"
o} o) O =r
810
Grouting: Thickness: 50 mm Strength C30/37 feq = 20 N/mm?

X;'Y = local coordinate system of profile
X"; Y" = local coordinate system of anchors

Load Cases NOTE: Loads are defined in the local coordinate system of the profile.
(Design loads) Final Stage
# Name Nd de Myd de Vyd
[kN] [kNm] [kNm] [kN] [kN]
1 -16.4 111.5 8.7 0.2 -1.2

Erection stage

No load case for this stage defined

Resistance Diagrams

Version 2.6.2 P28.28.20 portalo.pddbx 2025-06-30
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Resistance in Y" direction (90 °)

= . o e 4 0 =
é Resistance in X" direction (0 ) é
e e
Q2000}— Q2000f—
N N
z z
-9000|— -9000f—
] il . fogef— - ------------
I
1
-3000)— 1 -3000f—
1
| L ° |
. 500 1000 1500 1 7I02 500
M "y Rd [kNm]

7000 500 _ 1702
M “x.Rd [kNm]

Resultant Diagrams per Load

(loads in coordinate system of profile)

(loads in coordinate system of anchors)

Nd=-16.4, Mxd=111.5, Myd=8.7, Vxd=0.2, Vyd=-1.2

N"d=-16.4, M"xd=111.5, M"yd=8.7, V"xd=0.2, V"yd=-1.2

Resistance in resultant direction (-86 0)

500 675
M "xy .Rd [kKNm]

Base Structure
Concrete
Uncracked
Aggregate size
Base column dimension X-axis direction (b )
Base column dimension Y-axis direction ( h)
Height of Base column
Eccentricity of bolted column ( ex)
Eccentricity of bolted column ( ey )

C30/37
Yes

16 mm
1000 mm
1000 mm
1700 mm
0 mm

0 mm

Anchor Bolts Failure Verifications

Final Stage Bolts

Load Case #1 : Nd=-16.4, Mxd=111.5, Myd=8.7, Vxd=0.2, Vyd=-1.2

Concrete failure: Adequate splice length.

Steel Failure: Sufficient capacity

Concrete edge failure: Not calculated

Steel failure verification

Version 2.6.2
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Design value of normal compressive force in the column Nced -16,4 kN
Friction coefficient (between base plate and grout layer)  Cd 0,2

Joint friction resistance Fira 3,28 kN
Resultant shear force Vsd 1,22 kN
Resultant shear force taking account friction contribution  Vsdf 0 kN

Neutral axis in (X"/Y") = A(-405.0 / -254.3); B(405.0 / -211.6)
Resultant tension force in (X"/Y") =N %4 (-10.4/254.2)

Resultant compression force (concrete) in (X"/Y") = F (34.4/-339.4)

Acting axial Design Axial Acting Design Shear
Bolt f tension capacity shear capacity  Interaction
Pos. orce resistance usage shear force resistance usage [%]
[kN] X [kN] X
[kN] [%] [kN] [%]
1 48.1 202.0 23.8 0.0 71.6 0.0 n/r
2 46.7 202.0 23.1 0.0 71.6 0.0 n/r
3 45.2 202.0 22.4 0.0 71.6 0.0 n/r
4 18.1 202.0 8.9 0.0 71.6 0.0 n/r
5 -9.13 202.0 4.5 0.0 71.6 0.0 n/r
6 -7.69 202.0 3.8 0.0 71.6 0.0 n/r
7 -6.26 202.0 3.1 0.0 71.6 0.0 n/r
8 20.9 202.0 10.4 0.0 71.6 0.0 n/r

Anchorage By Splicing Adequate splice length.

Required The stirrup
Acting axial minimum Actual area confinement  Splice  Required Current Usage of

Bolt fo?ce area of of stirrups effectiveness  factor lap lap lap
Pos. [kN] stirrups 2 factor Os length length length

] ] o o mml [mm] %)

[]

1 481 111 402,0 0,96 1,5 480 1230 39,0 %
2 46.7 107 402,0 0,96 1,5 480 1230 39,0 %
3 452 104 402,0 0,96 1,5 480 1230 39,0 %
4 18.1 42 402,0 0,96 1,5 480 1230 39,0 %
5 -9.13 21 402,0 1,00 1,5 480 1230 39,0 %
6 -7.69 18 402,0 1,00 1,5 480 1230 39,0 %
7 -6.26 14 402,0 1,00 1,5 480 1230 39,0 %
8 20.9 48 402,0 0,96 1,5 480 1230 39,0 %

Note 1: The reinforcement of base structure should correspond to the bolts' bonding strength.

Note 2: Where factor [a3 < 1 ], the actual area of selected transverse reinforcement directly
affects required lap length of anchor bolt.

Note 3: The final arrangement of designed transverse reinforcement should be checked with
respect to constrictive provisions of paragraph 8.7.4 of EN 1992-1-1.

Note 4: Shear Load: Concrete edge failure in case of straight anchor bolts (type P) should be
checked and estimated manually !

Transverse reinforcement in the lap zone
Reinforcement B500B
Transverse reinforcement along lapped splices (Ast ) 402 mm?
Detailing of required reinforcement must be executed according to product technical manual.
See also EN 1992-1-1, Figure 8.9

Version 2.6.2 P28.28.20 portalo.pddbx 2025-06-30
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8. ISVADOS

SkaiCiavimy ataskaitoje pateikta atramy po technologiniais jrenginiais, 110 kV linijiniy portaly ir
ZaibolaidZio pamaty laikomosios galios patikrinimai.
Konstrukcijos tenkina ULS ir SLS ribiniy baviy salygas. Skai¢iavimy rezultatai pateikti lenteléje.

. Statinio | Pagrindo . ;. INuosedis| .| Plokstés Stulpell_olnka|:|n|q
Eil.| Pamato - Nuosédis,|, . .| Posvyris . |skerspj.| varzty
! atramos | iSnaud., leistinas, | Posvyris | | .. skerspj. |« .
Nr.| tipas - o mm leistinas | .. o, |iISnaud.,|iSnaud.,
pavadinimas %o mm iSnaud., % % o
1 |P12.12.17] A.102 11,2 0 - 7*10~-6 | 0,002 59,7 5,2 38
2 |P15.1517| A.113 9,9 0 - 7*10~-6 | 0,002 64,0 11,1 38
3 |P28x28x20 A.400 64,0 0,1 - 56*10%-6| 0,002 37,3 23,4 39
4 P18x18x20] Z.301 11,6 0 - 0 0,002 86,4 3,1 38

Skai€iavimy iSvados dél rezultaty atitikties projekto rengimo dokumenty reikalavimams, normatyviniy
statybos techniniy dokumenty reikalavimams ir dél konstrukciniy elementy ir jung€iy laikomosios galios
iSnaudojimo:

- Skaiiavimy rezultatai atitinka projekto rengimo dokumenty reikalavimus, normatyviniy statybos
techniniy dokumenty reikalavimus bei konstrukcijoms keliamus saugos ir tinkamumo ribiniy baviy
reikalavimus.

- Konstrukciniy elementy laikomoji galia yra pakankama ir suprojektuoti elementai tenkina jiems
keliamus stiprumo (pastovumo) ir tinkamumo baviy reikalavimus.

- Konstrukciniy elementy jung€iy laikomoji galia yra pakankama ir tenkina jungtims keliamus stiprumo

ir tinkamumo baviy reikalavimus bei uztikrina bendrg stipruma ir stabiluma.

LAPAS | LAPY | LAIDA

2025/012-XX-TDP-SK.IS
64 64 0
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1. PRIELAIDOS, METODAI IR REIKALAVIMAI

Techninis darbo projektas rengiamas vadovaujantis uZsakovo Litgrid AB iSduota projektavimo uzduotimi ir
techninémis specifikacijomis bei elektrotechnikos grupés iSduotais technologiniais sprendiniai bei jrenginiy

iSdéstymu.

1.1. Projektuojamos konstrukcijos

PrieS pradedant atlikti techninio darbo projekto stadijos sprendinius pagrindzianius inZinerinius
skaiCiavimus, iSskiriamos metalinés k-jos, kuriy eksploatavimo saglygos yra sudétingesnés ir pagal tai yra
parenkami laikanciyjy konstrukcijy profiliy skerspjaviai. Gavus atramines reakcijas atliekamas pamaty tipo
parinkimas bei jy projektavimas jvertinant pagrindy laikomajg galia.

Metalinés atraminés konstrukcijos iSskiriamos pagal sekancius kriterijus:

- Atraminés konstrukcijos aukstis;

- |renginiy pastatymo badas, nuo kuriy sukeliamos didZiausios jrgZos j pamatg: Mmax ir Nmin bei Mmin ir Nmax;

- |renginio didZiausia laikancioji galia (nuo skersinio poveikio).

Taigi, Sioje skaiCiavimy ataskaitoje pateikiami inZineriniai skaiCiavimai sekancioms projektuojamoms

konstrukcijoms:
Atramy ziniarastis
Atrm. . Hp, | Hk, | Hir, | T..sv. T.j.sv.j
NI Atramos tipas m m m kN taska, kN Pastaba

A102 11.0. KV skyriklio su dviem jZzeminimo 035|225 | 2.9 9.8 163 )
peiliais atrama

A103 11.0. kV skyriklio su vienu jzeminimo 035|225 [ 1,50 8.5 1,42 )
peiliu atrama

A.105 | 110 kV dujinio jungtuvo atrama 0,35(2,25| 3,0 11,6 3,85 -

A106 110 kV jtampos transformatoriaus 03537 | 2.2 3.4 3.4 )
atrama

a113 | 110 KV srovés ransformatoriaus 1o 35| 4,15 | 2,3 | 3,14 314 | Laidai 30° kampu
110 KV vir§jtampiy ribotuvo 2-os

A.121 |i8krovos klasés su vir§jtampiy 0,35 4,7 | 11 0,34 0,34 Laidai 30° kampu
registratoriumi atrama

A122 110 kV V|r51tn_1p|q ribotuvas 3-ios 035|465 | 1.1 0.32 0,32 )
iSkrovos klasés ]

A.250 110 kV _at_ranvumo izoliatoriaus 035|461 1.2 0,52 0,52 Synos svoris
(vamzdinés Synos) atrama 25kg

A.251 | 110 kV atraminis izoliatorius (laidai) | 0,35 | 4,61 | 1,2 0,52 0,52 -

1.2. Skai€iavimo metodai
Konstrukcijy statiniai skaiiavimai atlikti baigtiniy elementy metodu naudojant Autodesk Robot Structural

Analysis 2024 kompiutering programa.
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1.3. Skai¢iuojamosios situacijos aprasas

Projektuojamas konstrukcijas veikia jrenginiy apkrova bei j tuos jrenginius prijungty laidy apkrova. Taip pat
jvertinamos klimatinés sglygos (véjas, sniegas, apledéjimas), kurios turi reikSmingg jtakg paciy konstrukcijy bei
pamaty/pagrindy laikomajai galiai.

1.4. Bendrieji reikalavimai konstrukcijoms

Eil. Aprasymas ReikSmés | Matavimo Pastabos
Nr. vnt.
Tinkamumo reikalavimai
1. DidZiausiasis leistinas g/b plokstés, g/b sijy ir L/250 Tariamai nuolatinis
kompozitiniy sijy jlinkis atsizvelgiant j konstrukcijos apkrovy derinys
iSvaizda ir bendrg tinkamuma.
2. DidZiausiasis leistinas metaliniy sijy ir struktdros jlinkis L/250 Tariamai nuolatinis
atsizvelgiant j konstrukcijos iSvaizdg ir bendrg tinkamuma. apkrovy derinys
3. DidzZiausiasis leistinas konsolinés dalies metalinés 2L/300 Tariamai nuolatinis
struktdros jlinkis atsizvelgiant j konstrukcijos iSvaizda ir apkrovy derinys
bendrg tinkamuma.
4. DidZiausiasis leistinas metaliniy ir g/b konstrukcijy L/250 Charakteristinis derinys
iSankstinis islinkis.
5. DidZiausias leistinas pastato horizontalusis poslinkis. H/500 Charakteristinis derinys
6. DidZiausias pastato vieno auksto leistinas horizontalusis h/500 Charakteristinis derinys
poslinkis.
7. Pamato ribinis bendras nuosédis 40 mm Charakteristinis derinys
8. | Gretimy pamaty santykinis nuosédziy skirtumas As/L=0,002 Charakteristinis derinys
9. Ribinis perdangos laisvyjy svyravimy daznis 3,0 Hz Dazninis derinys
10. | Pastato ribinis laisvujy svyravimo dazZnis 0,95 Hz DazZninis derinys
Saugos ribiniy baviy apkrovy daliniai koeficientai
1. 1,1 Didziausiajai skaiciuotinei
reikSmei (EQU
Nuolatiniy poveikiy ye 0,9 Maziausiajai skaiciuotinei
reikSmei (EQU)
1,35 Didziausiajai skaiciuotinei
reikSmei (STR)
1,0 Maziausiajai skaiciuotinei
reikSmei (STR)
2. 1,3 Didziausiajai skaiciuotinei
Kintamuyjy poveikiy ya reikSmei, kai poveikis
nepalankus
0,0 Kai poveikis palankus
Saugos ribiniy buviy medziagy daliniai koeficientai
1. Betono yc 1,5 Nuolatinei ir laikinajai
projektavimo situacijai
2. 1,2 Ypatingajai projektavimo
situacijai
3. | Armatdros ys 1,15 Nuolatinei ir laikinajai
projektavimo situacijai
4. 1,0 Ypatingajai projektavimo
situacijai
5. | Plienoys 1,0 Nuolatinei ir laikinajai
projektavimo situacijai
6. | Tempiamosios irties laikomajai galiai 1,25 Nuolatinei ir laikinajai
projektavimo situacijai
7. Metaliniy konstrukcijy mazgy daliniai koeficientai:

Lapas Lapy Laida
4 79 0

2025/012-XX-TDP-SK.IS




-

-
CONNECTO
LIETUVA

Varzty ir virintiniy sidliy laikomoiji galia ym2 1,25 Nuolatinei ir laikinajai
projektavimo situacijai

Struktlros mazgy laikomoiji galia yms 1,0 Nuolatinei ir laikinajai
projektavimo situacijai

Stipriyjy varzty iSankstinis jtempimas ymz 1,1 Nuolatinei ir laikinajai
projektavimo situacijai

1.5. Apkrovy j jrenginius ir laidus apskai€iavimas

Apkrovos ir poveikiai skai€iuoti remiantis LST EN 1991 Poveikiai konstrukcijoms. Konstrukcijos
projektuojamas taip, kad galimy deformacijy dydziai nevirSyty tinkamumo ribiniy bdviy. Pagrindiniy apkrovy
lentelé, pateikta Zemiau.

Nuolatinés apkrovos ant konstrukcijos priimamos remiantis projektavimo normomis LST EN 1991-1-1.
Nuolatiniy apkrovy dalinis patikimumo koeficientas yra 1,35.

Naudojimo apkrovos ant konstrukcijos priimamos remiantis projektavimo normomis LST EN 1991-1-1.
Naudojimo apkrovy dalinis patikimumo koeficientas yra 1,3.

Sniego ant Zemés pavirSiaus charakteristiné apkrovos reikSmé pagal projektavimo normas LST EN 1991-1-
3, pagal vietove (Pakruojo r.) yra 1,2 kN/m?. Jrenginiy konstrukcijoms sniego apkrovos jtaka labai maza, todél yra
nevertinama, vertinama aps$alo apkrova. Sniego / apSalo apkrovos dalinis patikimumo koeficientas yra 1,3.

Véjo apkrova priimama pagal projektavimo normas LST EN 1991-1-4. Pagal vietove (Pakruojo r.) tai yra I-
iasis véjo greicio rajonas, kur véjo greicio pagrindinés atskaitinés reikSmés dydis 24 m/s. Véjo apkrovos dalinis
patikimumo koeficientas yra 1,3.

Pagal RSN 156-94 ,Statybiné klimatologija“ konstrukcijos jrenginiams ll-ame apledéjimo rajone, todél

apledéjimo apkrovai apskaiciuoti priimamas 8,5 mm apledéjimo storis.

Véjo greiCio pagrindiné atskaitiné reikSme, m/s:

I-as raj. Vref 24 m/s
Véjo skaiCiavimas j kolong:
A | Kolona h b | asz) | Ce | CCs | Cr | gum' | Fu
A.102 180x180x5 2.25 0.18 0.562 1.0 1.0 1.70 0.172 0.39
A.105 160x160x5 2.25 0.16 0.562 1.0 1.0 1.70 0.153 0.34
A.106 200x200x5 3.70 0.20 0.651 1.0 1.0 1.77 0.230 0.85
A.113 200x200x8 4.15 0.2 0.673 1.0 1.0 1.80 0.242 1.01
A.121 200x200x8 4.70 0.20 0.700 1.0 1.0 1.83 0.256 1.20
A.250 200x200x8 4.61 0.20 0.693 1.0 1.0 1.82 0.252 1.16
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Véjo skaiCiavimas j traversa:

Aerrln- Traversa | b Ap(2Ze) Cope C<Cq Cs Qu/m’ Fuz
A.102 UPE 160 4.4 0.16 0.562 1.0 1.0 2.00 0.180 0.79
A.105 L 75x6 2.5 0.075 0.512 1.0 1.0 1.90 0.073 0.18
A.105 Jrenginio 4.2 0.16 0.577 1.0 1.0 1.82 0.168 0.70
A.106 UPE 160 4.6 0.16 0.651 1.0 1.0 2.00 0.208 0.96
A113 UPE 160 4.6 0.16 0.673 1.0 1.0 2.00 0.215 0.99
A.121 L 75x6 3.0 0.07 0.547 1.0 1.0 1.91 0.073 0.22
A.121 UPN 260 4.3 0.09 0.701 1.0 1.0 1.26 0.080 0.34
A.250 UPE 240 4.3 0.09 0.693 1.0 1.0 1.32 0.082 0.35
Véjo skaiCiavimas j jrenginius:

Atrm. . '

NI, Jrenginys h b Op(Ze) Coe CsCq Cs gw/m Fuws
A.102 Skyriklis 2.90 0.22 0.715 1.0 1.0 0.534 0.084 0.24
A.105 Duj. Jungt. 3 0.4 0.719 1.0 1.0 0.535 0.154 0.46
A.106 Jt. Transf. 2.2 0.30 0.742 1.0 1.0 0.54 0.119 0.26
A.113 Srov. 230 | 030 | 0761 | 1.0 1.0 054 | 0.123 0.28

Transf.
A.121 Virs. Ribot. 1.1 0.21 0.742 1.0 1.0 0.53 0.082 0.09
A.250 Atr. Izoliat. 1.20 0.20 0.739 1.0 1.0 0.52 0.076 0.09
Laido savojo svorio skaiCiavimas:
Atrm. | Tarpatr., d. mm Svoris be | ] modelj, | Svoris su | modelj,
Nr. m ’ apsalo, N/m kN apsalu, N/m kN
Visi 10 17,3 6,0 0,1 12 0,2
Véjo poveikio j laidg skai¢iavimas:
Atrm. | Tarpatr., qp(z), | modelj,
Nr. m | MM Nim? cf kN
Visi 10 17,3 0,677 1,3 0,3
Lapas Lapy Laida
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2. 110 KV SKYRIKLIO SU DVIEM JZEMINIMO PEILIAIS ATRAMA A.102

2.1. Atramos A.102 geometrija

—— 2 UPE 160

IPE 160
—— SQUA 180x180x5
——— UPE 160
|renginys
2.1 pav. Atrama A.102
2.2. Apkrovos
Case Label Case name Nature Analysis type
1 DL1 K.s.sv. Structural Static - Linear
2 DL2 Techn.ireng.s.sv. Structural Static - Linear
3 DL3 Laidu s.sv. Structural Static - Linear
4 Wn1 Vejas x-x wind Static - Linear
5 Wn2 Vejas y-y wind Static - Linear
6 Wn3 Vejas x-y wind Static - Linear
7 LL1 Laidu temp. -5C, Wmax Category A Static - Linear
2.2 pav. Apkrovy lentelé
Lapas Lapy Laida
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FZ=-1.630 |

Fz=1630 || F2=1830

FZ=-0.100 |
| FZ=-0.100

S

for

FZ=-1.630 |

"Fz=-1.630 | (T4=1:0%0

J kN

Cases: 2 (Techn.ireng.s.sv.)
2.3 pav. Techn. jreng. sv. svoris

“FX=0.100 | |FX°1°° '

FZ:

|FX =0.100

FX=0.100
FZ=-0.100

Z= FX=0.100

FZ=-0.100

+ kN

Cases: 3 (Laidu s.sv.)
2.4 pav. Laidy sv. svoris
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LY L3 kN/m

Cases: 4 (Vejas x-x)
2.5 pav. Véjas x-x

= Y=0.084
Y=0.084 Y‘O-SE‘(‘) ; Y=0.084
Y=0.0 —
Y=0.180 ————
Y=0.172
Y=0.172
i oY 1) kN/im
Cases: 5 (Vejas y-y)

2.6 pav. Véjas y-y
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' pY=0.084 | :
| pY=0.084 |

L?Y +1 kN/m

Cases: 6 (Vejas x-y)
2.7 pav. Véjas x-y

- FX=0.100
—————— FX=0.100 | FY=n300_____
FX=0.100 | FY=n3nn | F7 EX=0.100
FY=0.300 | FZ FX=0.100 | FY=0.300
FZ=-0.100 D0 | FY=0.300 @ FZ=-0.100
FY=0.300 FZ=-0.100
 FZ=-0.100 | -

i ?Y + kN
Cases: 7 (Laidu temp. -5C, Wmax)

2.8 pav. Laidy temp. -5C, Wmax

2.3. Apkrovy deriniai

Apkrovy deriniai sudaromi vadovaujantis projektavimo normomis LST EN 1990/A1.

Poveikiy skaiCiuotinés reikSmés (STR/GEO — B grupé) yesuw=1,35 (nuolatinéms apkrovoms),

(kintamoms apkrovoms).
Konstrukcijos patikrintos pagal:

e saugos ribinius bavius:

ya1=1,3

- Saugos ribiniy baviy nuolatiniy ir trumpalaikiy skai€iuotiny situacijy poveikiy skaiiuotinés reikSmeés turi

atitikti pateiktas NA2.4(B) lenteléje (LST EN 1990:2004);

Lapas

Lapy

Laida

2025/012-XX-TDP-SK.IS 10

79




-
“«

CONNECTO

LIETUVA

e tinkamumo ribinius bavius:
- Ribiniy tinkamumo biviy dalinius koeficientus reikia imti lygius 1,0.
Statybos metu atsirandancios apkrovos nuo statybiniy mechanizmy, medziagy sandéliavimo ir kt. neturi

virdyti pagrindiniy laikanc€iyjy konstrukcijy leistiny apkrovy, kurios betarpiSkai veikia jas eksploatacijos metu.

Rekomenduojamos W koeficienty reikSmés

Poveikis Yo Y Y,
Statiniy naudojimo apkrovos, kategorija (Zzr. EN 1991-1-1)

A kategorija: namy ir gyvenamieji plotai 0,7 0,5 0,3
B kategorija: jstaigy plotai 0,7 0,5 0,3
C kategorija: susibarimy plotai 0,7 0,7 0,6
D kategorija: parduotuviy plotai 0,7 0,7 0,6
E kategorija: saugykly plotai 1,0 0,9 0,8
F kategorija: eismo plotai, transporto priemoniy svoris < 30 kN 0,7 0,7 0,6
G kategorija: eismo plotai, 30 kN < transporto priemoniy svoris < 160 kN 0,7 0,5 0,3
H kategorija: stogai 0 0 0
Statiniy sniego apkrovos (zr. EN 1991-1-3) 0,7 0,5 0,2
Statiniy véjo apkrova (Zr. EN 1991-1-4) 0,6 0,2 0
Temperatlra (ne gaisro) statiniuose (Zr. EN 1991-1-5) 0,6 0,5 0

Nepalankiausias derinys, kuris sukelia didZiausius poveikius j konstrukcijas:
ULS/22=1*1.00 + 2*1.00 + 3*1.00 + 6*1.30

2.4. Inzineriniy skaiciavimy iSvesties duomenys

2 EN 1993-1:2005/A1:2014 - Member Verification (SLS ; ULS ) 1 15to18 20to22

Results Messages

Member Section Material Lay Laz Rati Case Ratio(uy) Case (uy) Ratio(uz) Case (uz) Ratio(vx) Case (vx) Ratio(vy) Case (vy)
20 Sija (suvarzyt |UPE 160 S275 55.561| 81.061 0.206| 22 ULS/15=1*1.35 0.029] 39 SLS:CHR/10=1* 0.093| 39 SLS:CHR/10=1* - - - -
21 Sija (suvarzyt |UPE 160 S 275 55.561| 81.061 0.161| 26 ULS/19=1*1.35 0.029|35 SLS:CHR/6=1*1 0.06738 SLS:CHR/9=1"1 - - - -
1 Kolona_1 J SQUA 180x1 S 275 62.961| 62961 0.158| 26 ULS/19=1*1.35 - - - - 0.108)35 SLS:CHR/6=1*1 0.069|37 SLS:CHR/8=1*1
17 Kolona_1 ISQUA 180x1 S 275 62.961| 62961 0.153| 26 ULS/19=1"1.35 - - - - 0.099|35 SLS:CHR/6=1*1 0.069| 39 SLS:CHR/10=1*
18 Sija 0.5_18 I2 UPE 160 S 275 11.189] 10.900 0.067| 26 ULS/19=1*1.35 0.003| 37 SLS:CHR/8=1*1 0.017 39 SLS:CHR/10=1* - - - -
15 Sija 0.5_15 |2 UPE 160 S 275 11.189| 10.900 0.061| 26 ULS/19=1*1.35 0.002| 39 SLS:CHR/10=1* 0.015]|36 SLS:CHR/7=1*1
16 Sija_16 |UPE 160 S§275 22.379| 65.299 0.029| 18 ULS/11=1*1.35 0.002| 39 SLS:CHR/10=1* 0.001| 39 SLS:CHR/10=1*
22 Sija_22 |IF'E 160 $275 22.044| 78635 0.027| 26 ULS/19=1*1.35 0.001| 39 SLS:CHR/10=1* 0.001| 39 SLS:CHR/10=1"
Lapas Lapy Laida
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| UPE 160 <

3 RESULTS - Code - EN 1993-1:2005/A1:2014

Member 20 Sija (suvarzyta)_20

Point / Coordinate:
Load case:

Simplified results Displacements Detailed results

FORCES

N,Ed = 0.229 kN
Nc,Rd = 596.750 kN
Nb,Rd = 345.674 kN

LATERAL BUCKLING

z =1.000

BUCKLING y

[

SECTION CHECK

Ly = 4.400 m

Lamy = 55.561

i

Ler,low=1.360 m

Ler,y = 3.600 m

My,Ed = -3.679 kN*m
My,Ed,max = -3.679 kN*m
My,c,Rd = 36.300 kN*m
MN,y,Rd = 36.300 kN*m
Mb,Rd = 18.670 kN*m

Mcr = 43.691 kN*m
Lam_LT = 0.912

Lam_y = 0.640
Xy = 0.761
kyy = 1.000

MEMBER STABILITY CHECK
Lamy = 55.561 < Lam,max = 150.000

1/x=0.50L=2.200m
22 ULS/15=1%1.35 + 2*1.35 + 3%1.35 + 7*1.30 + 5*1.30 (1+2+3

Mz,Ed = 0.118 kN*m
Mz,Ed,max = 0.130 kN*m
Mz,c,Rd = 11.193 kN*m
MN,z,Rd = 11.192 kN*m

Curve LT -d
fi,LT = 1.186

BUCKLING z
Lz=4.400m

[I] Ler,z =1.800 m
Lamz = 81.061

(My,Ed/MN,y,Rd)"~ 1.000 + (Mz,Ed/MN,z,Rd)*1.000 = 0.112 < 1.000 (6.2.9.1.(6))
Vz,Ed/VZ,T,Rd = 0.012 < 1.000 (6.2.6-7)

Section OK

Vy,Ed = 0.107 kN
Vy,T,Rd = 242.344 kN
Vz,Ed = 1.986 kN
Vz,T,Rd = 159.756 kN
Tt,Ed = 0.000 kN*m
Class of section =1

XLT = 0.514

Lam_z = 0.934
Xz = 0.579
kyz = 0.725

Lamz = 81.061 < Lam,max = 150.000 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed, max/(XLT *My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.206 < 1.000 (6.3.3.(4))

oK

Change

Forces

Detailed

Calc. Note

Parameters

Help

2.9 pav. Atramos elementy iSnaudojimas pagal saugos (ULS) ribinj bavj: labiausiai apkrautos sijos
skaiCiavimo rezultatai

Node/Case FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)

1__25(C) 0.310>> 1150 7.330 2.033 BRIz 0.012
1__18(C) 2.374<< 1148 9.644 2,603 5418 -0.054
11__19(C) 1.971 0.023>> 10.165 -0.019 4.8% -0.039
1__24(C) 0713 2.321<< 6.809 4655 -2.693 -0.028
1__19(C) 1.971 0.023 10.165>> 20.019 4.89% -0.039
1__24(C) 0713 2.321 6.809<< 4.655 -2.693 -0.028
1__24(C) 0713 221321 6.809 4.655>> 2693 -0.028
11__19(C) 1.971 0.023 10.165 0.019<< 438% -0.039
1 25(Q) 0310 1150 7.330 2.033 A4715> 0.012
1__18(C) 2374 1148 9.644 2603 6.418<< -0.054
1 25(Q) 0310 1150 7.330 2.033 A7 0.012>>
1__18(C) 2374 1148 9.644 2,603 5418 0.054<<
29/ 13(Q) 20.290>> 0.016 6.970 0.011 1.079 -0.010
29/ 26 (C) 2.235<< 2354 10.910 4672 -5.942 -0.042
29/ 13(Q) -0.290 20.016>> 6.970 0.011 1.079 -0.010
29/ 26 (C) 2235 2.354<< 10.910 4672 5.942 0.042
291 _22(Q) 0.769 2383 10.910>> 4.668 -2.859 -0.027
29/ 21(C) 1756 0.017 6.970<< 0.015 4161 0.025
29/ 26 (Q) 2235 2.354 10.910 4.672>> 5942 -0.042
29/ _13(C) -0.290 20016 6.970 0.011<< 1.079 -0.010
29/ _25(C) -0.290 1178 7170 2.050 1.079>> -0.010
29/ 18(C) 2235 1192 10.710 2633 5.942<< -0.042
29/ _25(C) 0.290 1178 7170 2.050 2079 0.010>>
29/ 18(C) 2235 1192 10.710 2633 5.942 0.042<<

2.10 pav. Atraminiy mazgy jrgzos pagal saugos (ULS) ribinj bavj

2025/012-XX-TDP-SK.IS

Lapas

Lapy

Laida
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FX= -0.310

FY=-2.

FZ= :

MX= 4.655

MY= -1.171

MZ= -0.012

LY
X Cases: 81029
2.11 pav. Didziausios/maZiausios atraminés reakcijos
_ UYE=N1E752

Ux=5.227 7 ux=5231 [ UY=-1736
|

W Ux=2239 | UY = 1.604

- “Dis 20mm s “Dis 20mm
Max=7.182 Max=7.182
Y Y
Cases: 30to50 Cases: 30to50

2.12 pav. Atramos poslinkiai ir deformacijos Ux ir Uy kryptimis (mm) pagal tinkamumo (SLS) ribinj bavj

ISVADA:
Eksploatacinio saugos ribinio bivio atveju atramos kolonos iSnaudojimas yra ~20,6 %.
Eksploatacinio tinkamumo ribinio bdvio atveju atramos poslinkis ~6,3 mm <1/ 100 (5,5 m/ 100) =55 mm.

Atrama atitinka saugos ir tinkamumo ribiniy baviy reikalavimus.

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
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3. 110 kV SKYRIKLIO SU VIENU JZEMINIMO PEILIU ATRAMA A.103

3.1. Atramos A.103 geometrija

2.250

2 UPE 160
IPE 160

Z ——— SQUA 180x180x5
UPE 160

l : Y |renginys

3.1 pav. Atrama A.103

3.2. Inzineriniy skai€iavimy iSvesties duomenys
Kadangi A.103 atramos geometrija yra identiSka atramai A.102, o veikian€ios apkrovos yra Siek tiek

mazesnés, A.103 atramos skaiciavimai neatliekami ir skerspjaviai priimami analogiski atramai A.102.

ISVADA:

Atrama atitinka saugos ir tinkamumo ribiniy baviy reikalavimus.

4. 110 KV DUJINIO JUNGTUVO ATRAMA A.105

4.1. Atramos A.105 geometrija

2.250

LM 75x6

SQUA 160x160x5
SQUA 180x180x5
Jrenginys

=

4.1 pav. Atrama A.105

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
14 79 0




~
~

CONNECTO

LIETUVA

4.2. Apkrovos

Case Label Case name Nature Analysis type
1 DL1 K.s.sv. Structural Static - Linear
2 DL2 Techn.ireng.s.sv. Structural Static - Linear
3 DL3 Laidu s.sv. Structural Static - Linear
4 Wn1 Vejas x-x wind Static - Linear
5, Wn2 Vejas y-y wind Static - Linear
6 Wn3 Vejas x-y wind Static - Linear
7 LL1 Laidu temp. -5C, Wmax Category A Static - Linear

4.2 pav. Apkrovy lentelé

i v 4 kN
Cases: 2 (Techn.ireng.s.sv.)

4.3 pav. Techn. jreng. sv. svoris

FX=0.100
" FX=0.100 | r5-
FX=0.100 | £227 400 | FZ=-0.100

FZ=-0.100

Q‘Y $ kN
Cases: 3 (Laidu s.sv.)

4.4 pav. Laidy sv. svoris

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
15 79 0
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= X=0.154
X=0.154 | X=0.154
X=0.168
X=0.153 X=0.153
——=" pX=0.073

Cases: 4 (Vejas x-x)

4.5 pav. Véjas x-x

. | :'
|
oV=0.154 | PY=0.154 [BYogio%
R v=0.153

i Y 5 kNim
Cases: 5 (Vejas y-y)

4.6 pav. Véjas y-y

2025/012-XX-TDP-SK.IS

Lapas

Lapy

Laida
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= X=0.154
E =0.154 | PX=0.154

X=0.168

X=0.153
Y=0.153 || pX=0.073

Y=0.153

i > 5% kNm
Cases: 6 (Vejas x-y)

4.7 pav. Véjas x-y

=
FX=0.100 5;8;;88

e L IEY=0 300Mb=
FY=0.30( £7- 190 #=0-100
FZ=-0.10u

Y & kN
Chses: 7 (Laidu temp. -5C, Wmax)
4.8 pav. Laidy temp. -5C, Wmax

4.3. Apkrovy deriniai
Apkrovy deriniai sudaromi vadovaujantis projektavimo normomis LST EN 1990/A1.
Poveikiy skaiciuotinés reikSmés (STR/GEO — B grupé) ye,su=1,35 (nuolatinéms apkrovoms), vyaq,1=1,3

(kintamoms apkrovoms).

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
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Konstrukcijos patikrintos pagal:

e saugos ribinius bavius:

- Saugos ribiniy baviy nuolatiniy ir trumpalaikiy skai€iuotiny situacijy poveikiy skaiciuotinés reikSmeés turi
atitikti pateiktas NA2.4(B) lenteléje (LST EN 1990:2004);

e tinkamumo ribinius bavius:

- Ribiniy tinkamumo baviy dalinius koeficientus reikia imti lygius 1,0.

Statybos metu atsirandancios apkrovos nuo statybiniy mechanizmy, medziagy sandéliavimo ir kt. neturi

virdyti pagrindiniy laikanc€iyjy konstrukcijy leistiny apkrovy, kurios betarpiSkai veikia jas eksploatacijos metu.

Rekomenduojamos W koeficienty reikSmés

Poveikis Yo Y Y2
Statiniy naudojimo apkrovos, kategorija (zr. EN 1991-1-1)

A kategorija: namy ir gyvenamieji plotai 0,7 0,5 0,3
B kategorija: jstaigy plotai 0,7 0,5 0,3
C kategorija: susibarimy plotai 0,7 0,7 0,6
D kategorija: parduotuviy plotai 0,7 0,7 0,6
E kategorija: saugykly plotai 1,0 0,9 0,8
F kategorija: eismo plotai, transporto priemoniy svoris < 30 kN 0,7 0,7 0,6
G kategorija: eismo plotai, 30 kN < transporto priemoniy svoris < 160 kN 0,7 0,5 0,3
H kategorija: stogai 0 0 0
Statiniy sniego apkrovos (zr. EN 1991-1-3) 0,7 0,5 0,2
Statiniy véjo apkrova (zr. EN 1991-1-4) 0,6 0,2 0
Temperatira (ne gaisro) statiniuose (zr. EN 1991-1-5) 0,6 0,5 0

Nepalankiausias derinys, kuris sukelia didZiausius poveikius j konstrukcijas:
ULS/19=1*1.35 + 2*1.35 + 3*1.35 + 7*1.30 + 6*1.30

4.1. Inzineriniy skai¢iavimy iSvesties duomenys

2 EN 1993-1:2005/A1:2014 - Member Verification ( SLS ; ULS ) 1to3

Results Messages

Member Section Material Lay Laz Ratiod Case Ratio{uy)| Case (uy) Ratio(uz) Case (uz) Ratio{vx)| Case (vx) Ratio(vy) Case (vy)
2 Kolona_1 |[@|SQUA 160x1 5275 71.077| 71.077 0.192| 26 ULS/19=1"135 - - = 5 0.180| 39 SLS:CHR/10=1" 0.034 |37 SLS:CHR/8=1"1 |
1 Kolona_1  |[#]| SQUA 160x1 5275 71.077| 71.077 0.180| 26 ULS/19=1"135 - - 5 = 0.180|35 SLS-CHR/6=1"1. 0.034| 39 SLS:CHR/10=1"
3 Sija_3 [ [ L 75x6 5275 §7.224| 170.732 0.098 | 26 ULS/19=1"135 0.023| 39 SLS:CHR/10=1" 0.007 | 37 SLS:CHR/8=1"1 | - - - -

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
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2 RESULTS - Code - EN 1993-1:2005/A1:2014

Auto

||=F|—‘v
B8]

W

‘ SQUA 16031605

Member 2 Kolona_1
Point / Coordinate:
Load case:

1/x=0.00L=0.000m

Simplified results Displacements Detailed results

FORCES

MN,Ed = 12.678 kN
Ne,Rd = 852.500 kN
Nb,Rd = 669.067 kM

LATERAL BUCKLING

z = 0.000

BUCKLING y
i Ly = 2.250 m
cio Ler,y = 4.500 m

Lamy = 71.077
=

SECTION CHECK

My, Ed/MN,y,Rd = 0.143 < 1.000

Ler, low=2.250 m

My, Ed = -7.093 kN*m

My, Ed,max = -7.093 kN*m
My,c,Rd = 49.569 kN*m
MM,y,Rd = 40.560 kN*m
Mb,Rd = 49.569 kN*m

Mz,Ed = -2.374 kN*m

Mg, Ed,max = -2.374 kN*m
Mz,c,Rd = 49.569 kN*m
MN,z,Rd = 49.569 kN*m

Mer = 4331.723 kN*m Curve, LT - d

Lam_LT = 0.107 fi, LT = 0.470
BUCKLING z

Lam_y = 0.819 i Lz =2.250 m

Xy = 0.785 20 Ler,z = 4.500 m

kyy = 1.006

Lamz = 71.077
=

(6.2.9.1.(2))

Vz,Ed/Vz,T,Rd = 0.010 < 1.000 (6.2.6-7)

MEMBER STABILITY CHECK

Lamy = 71.077 < Lam,max = 200.000
N, Ed/(Xy=N,Rk/gM1) + kyy™*Ny,Ed, max/(XLT=My,Rk/gM1) +

Lamz = 71.077 < Lam,max = 200.000

Section OK

Vy,Ed = -2.097 kN
Vy,T,Rd = 238.049 kN
Vz,Ed = 2.288 kN
Vz,T,Rd = 238.049 kN
Tt,Ed = 0.017 kN*m
Class of section = 1

KLT = 1.000

Lam_z = 0.819
Xz =0.785

kyz = 0.604

STABLE
z*Mz,Ed,max/(Mz,Rk/gM1) = 0.192 < 1.000

26 ULSf19=1*1.35 + 2*1.35 + 3*1.35 + 7*1.30 + 6*1.30 (1+2+3

(6.3.3.(4))

Change

Forces

Detailed

Calc. Note

Parameters

Help

4.9 pav. Atramos elementy iSnaudojimas pagal saugos (ULS) ribinj bdvj: labiausiai apkrautos kolonos

skaiciavimo rezultatai

Node/Case FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
17 13(C) 0.150>> 0118 6.548 0022 0787 0002
11 26(C) 2.354<< 4770 5391 2314 7119 0.066
1 19(C) 2126 0.160>> 8.839 0,030 6.082 0.027
1 24(C) 0.378 1.812<< 3.099 2322 1.824 0.038
1 19(C) 2126 0.160 8.839>> 0,030 6.082 0.027
1 24(C) 0.378 1812 3.099<< 2322 1.824 0.038
1 24(C) 0378 1812 3.099 2.322>> 1824 0.038
11 19(C) 2126 0.160 8839 0.030<< 6.082 0.027
1 13(C) 0.150 0118 6.548 0022 0.787>> -0.002
1/ 26(C) 23854 1,770 5391 2314 7.119<< 0.066
1 28(C) 2302 1812 3.093 2321 6.844 0.067>>
1/ 10(C) 0202 0160 8.833 0,030 -1.063 0.002<<
5 25(C) 0.129>> -1.467 8.409 1549 0779 0028
5 18(C) 2.309<< 0748 10 816 0.847 7101 -0.009
5 13(C) 0150 0.118>> 6.548 0.022 0788 0002
5 26(C) -2.288 2.097<< 12.678 2374 -7.093 0.017
5/ 22(C) 0.365 2.096 12.678>> 2374 2.074 0.046
5 21(C) 2.074 0119 6.548<< 0.022 5.807 0.027
5/ 26(C) -2.288 2.097 12.678 2.374>> 7.093 0.017
5 13(C) 0.150 0.118 6.548 0.022<< 0.788 0.002
5 35(C) 0.129 -1.467 8.409 1.549 0.779>> 0.028
5/ 18(C) -2.309 0748 10 816 0.847 7.101<< 0.009
5/ 22(C) 0.365 2096 12 678 2374 2074 0.046>>
5 21(C) 2074 0119 6.648 0.022 6807 0.027<<
4.10 pav. Atraminiy mazgy jrgzos pagal saugos (ULS) ribinj bavj
Lapas Lapy Laida
2025/012-XX-TDP-SK.IS
19 79 0




~
o

CONNECTO

LIETUVA

RM kNm

& RF kN
Y

rﬁ Cases: 81029

4.11 pav. Didziausios/maziausios atraminés reakcijos

UY =0.614

UX = 4.079 |

U Dis 20mm “ Dis 20mm

Max=14.519 Max=14.519
Y Y
X Cases: 30to50 X Cases: 30to50
4.12 pav. Atramos poslinkiai ir deformacijos Ux ir Uy kryptimis (mm) pagal tinkamumo (SLS) ribinj bavj

ISVADA:
Eksploatacinio saugos ribinio bavio atveju atramos kolonos iSnaudojimas yra ~19,2 %.
Eksploatacinio tinkamumo ribinio bavio atveju atramos poslinkis ~14,5 mm <1/ 100 (5,6 m / 100) =56 mm.

Atrama atitinka saugos ir tinkamumo ribiniy baviy reikalavimus.

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
20 79 0




&

. 4

CONNECTO

LIETUVA

5. 110 KV [TAMPOS TRANSFORMATORIAUS ATRAMA A.106

5.1. Atramos A.106 geometrija

£

3.700

— 2 UPE 160

CAEP 50x5
IPE 160
—— SQUA 200x200x5
- Standus
—— UPE 160
plokstele20
Y |renginys
5.1 pav. Atrama A.106
5.2. Apkrovos
Case Label Case name Nature Analysis type
1 DL1 K.s.sv. Structural Static - Linear
2 DL2 Techn.ireng.s.sv. Structural Static - Linear
3 DL3 Laidu s.sv. Structural Static - Linear
4 Wn1 Vejas x-x wind Static - Linear
5 Wn2 Vejas y-y wind Static - Linear
6 Wn3 Vejas x-y wind Static - Linear
7 LL1 Laidu temp. -5C, Wmax Category A Static - Linear
5.2 pav. Apkrovy lentelé
Lapas Lapy Laida
2025/012-XX-TDP-SK.IS
21 79 0




CO
CONNECTO

LIETUVA

5.3 pav. Techn. jreng. sv. svoris

5.4 pav. Laidy sv. svoris

2025/012-XX-TDP-SK.IS
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5.5 pav. Véjas x-x

5.6 pav. Véjas y-y

2025/012-XX-TDP-SK.IS
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ﬂ{*

5.7 pav. Véjas x-y

$8d kN/m
Cases: 6 (Vejas x-y)

FX=0.100

FX=0.100 | FY=0.300
FY=0.300 | FZ=-0.100

~Y=0.300
=Z=-0.100

~X=0.100

FZ=-0.100 [ |

5.8 pav. Laidy temp. -5C, Wmax

5.3. Apkrovy deriniai

QY g 4 kN
Cases: 7 (Laidu temp. -5C, Wmax)

Apkrovy deriniai sudaromi vadovaujantis projektavimo normomis LST EN 1990/A1.

2025/012-XX-TDP-SK.IS
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Poveikiy skaiCiuotinés reikSmés (STR/GEO — B grupé) yesuw=1,35 (nuolatinéms apkrovoms),

(kintamoms apkrovoms).

Konstrukcijos patikrintos pagal:

e saugos ribinius bavius:

ya1=1,3

- Saugos ribiniy baviy nuolatiniy ir trumpalaikiy skai€iuotiny situacijy poveikiy skaiciuotinés reikSmeés turi
atitikti pateiktas NA2.4(B) lenteléje (LST EN 1990:2004);

e tinkamumo ribinius bavius:

- Ribiniy tinkamumo biviy dalinius koeficientus reikia imti lygius 1,0.

Statybos metu atsirandancios apkrovos nuo statybiniy mechanizmy, medziagy sandéliavimo ir kt. neturi

virdyti pagrindiniy laikanc€iyjy konstrukcijy leistiny apkrovy, kurios betarpiSkai veikia jas eksploatacijos metu.

Rekomenduojamos W koeficienty reikSmés

Poveikis Yo Yq Y,
Statiniy naudojimo apkrovos, kategorija (zr. EN 1991-1-1)
A kategorija: namy ir gyvenamieji plotai 0,7 0,5 0,3
B kategorija: jstaigy plotai 0,7 0,5 0,3
C kategorija: susibarimy plotai 0,7 0,7 0,6
D kategorija: parduotuviy plotai 0,7 0,7 0,6
E kategorija: saugykly plotai 1,0 0,9 0,8
F kategorija: eismo plotai, transporto priemoniy svoris < 30 kN 0,7 0,7 0,6
G kategorija: eismo plotai, 30 kN < transporto priemoniy svoris < 160 kN 0,7 0,5 0,3
H kategorija: stogai 0 0 0
Statiniy sniego apkrovos (zr. EN 1991-1-3) 0,7 0,5 0,2
Statiniy véjo apkrova (Zr. EN 1991-1-4) 0,6 0,2 0
Temperatlra (ne gaisro) statiniuose (Zr. EN 1991-1-5) 0,6 0,5 0
Nepalankiausias derinys, kuris sukelia didZiausius poveikius j konstrukcijas:
26 : ULS/19=1*1.35 + 2*1.35 + 3*1.35 + 7*1.30 + 6*1.30
5.1. Inzineriniy skai€iavimy iSvesties duomenys
AN
Results Messages
Member Section Material Lay Laz Rati Case Ratio(uy) Case (uy) Ratio(uz) Case (uz) Ratio(vx) Case (vx) Ratio(vy) Case (vy)
17 Kolona_1 |SQUA 200x2 §235 92.924| 92924 0.211| 26 ULS/19=1"1.35 - - 0.171| 39 SLS:CHR/10=1* 0.099( 39 SLS:CHR/10=1*
1 Kolona_1 I SQUA 200x2 S§235 92.924| 92.924 0.206| 26 ULS/19=1"1.35 - - - - 0.171|35 SLS:CHR/6=1*1 0.09937 SLS:CHR/8=1*1
18 Sija (suvarzyt |UPE 160 S235 46.301 67.551 0.142| 26 ULS/19=1*1.35 0.009] 39 SLS:CHR/10=1* 0.008| 39 SLS:CHR/10=1* - - - -
19 Sija (suvarzyt EIUPE 160 S235 46.301| 67.551 0.081| 22 ULS/15=1*1.35 0.008| 39 SLS:CHR/10=1* 0.005|37 SLS:CHR/8=1*1
25 Sija_25 | CAEP 50x5 S235 23.654| 46.248 0.038| 26 ULS/19=1*1.35 0.004 | 37 SLS:CHR/8=1*1 0.006|37 SLS:CHR/8=1*1
23 Sija_23 |2 UPE 160 S235 6.945 3472 0.035| 26 ULS/19=1*1.35 0.000|36 SLS:CHR/7=1*1 0.002| 39 SLS:CHR/10=1*
22 Sija_22 |2 UPE 160 §235 6.945 3472 0.030| 18 ULS/11=1*1.35 0.000] 39 SLS:CHR/10=1* 0.001|36 SLS:CHR/7=1"1
26 Sija_26 J CAEP 50x5 S235 23.654| 46.248 0.019| 19 ULS/12=1*1.35 0.002]32 SLS:CHR/3=1*1 0.003|32 SLS:CHR/3=1"1
24 Sija_24 |IPE 160 S235 6.841| 24.404 0.015| 22 ULS/15=1*1.35 0.005| 39 SLS:CHR/10=1* 0.000| 37 SLS:CHR/8=1*1

2025/012-XX-TDP-SK.IS
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#E RESULTS - Code - EN 1993-1:2005/A1:2014

ﬁ[ﬁ_ Section OK

O u' Auto Member 17 Kolona_1
Point / Coordinate: 1/x=0.00L=0.000m

| SQUA 200x200x5 ~]  Load case: 26 ULS/19=1%1.35 + 2¥1.35 + 3*1.35 + 7%1.30 + 6*1.30 (14243

Simplified results Displacements Detailed results

FORCES

N,Ed = 11.510 kN My,Ed = -9.210 kN*m
Nc,Rd = 916.500 kN My,Ed,max = -9.210 kN*m
Nb,Rd = 616.761 kN My,c,Rd = 67.034 kN*m

MN,y,Rd = 67.034 kN*m
Mb,Rd = 67.034 kN*m

LATERAL BUCKLING

@ z = 0.000 Mcr = 5242.716 kN*m
Ler,low=3.700 m Lam_LT = 0.113

BUCKLING y
Ly =3.700 m Lam_y = 0.989
Ler,y = 7.400 m Xy = 0.673
Lamy = 92.924 kyy = 1.006

SECTION CHECK
My,Ed/MN,y,Rd = 0.137 < 1.000 (6.2.9.1.(2))
VZ,Ed/VZ,T,Rd = 0.010 < 1.000 (6.2.6-7)

MEMBER STABILITY CHECK

Mz,Ed = -5.992 kN*m
Mz,Ed,max = -5.992 kN*m
Mz,c,Rd = 67.034 kN*m
MN,z,Rd = 67.034 kN*m

Curve,LT - d
fi,LT = 0.473

BUCKLING z
Lz =3.700 m
Ler,z =7.400 m
Lamz = 92.924

Vy,Ed = -2.207 kN
Vy,T,Rd = 257.755 kN
Vz,Ed = 2.641 kN
Vz,T,Rd = 257.755 kN
Tt,Ed = -0.006 kN*m
Class of section = 1

XLT = 1.000

Lam_z = 0.989
Xz = 0.673
kyz = 0.607

Lamy = 92.924 < Lam,max = 150.000 Lamz = 92.924 < Lam,max = 150.000 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.211 < 1.000 (6.3.3.(4))

skaiciavimo rezultatai

OK

Change

Forces

Detailed

Calc. Note

Parameters

Help

5.9 pav. Atramos elementy iSnaudojimas pagal saugos (ULS) ribinj bivj: labiausiai apkrautos kolonos

Node/Case FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)

1_ 5 0.000>> -1.247 -0.344 2.979 0.000 0.000
1/___18(C) -2.641<< -0.584 9.244 2114 9210 0.006
11 0.000 0.002>> 2082 -0.002 0.000 0.000
1/___24(C) -0.345 2.205<< 6.215 5.987 2053 0.002
1/ 10(C) -0.202 0.001 9.959>> -0.003 -1.205 0.001
11 -0.150 -0.450 0.550<< 1.628 -0.892 0.001
1/ 24(C) -0.345 -2.205 6.215 5.987>> -2.053 0.002
1/ 19(C) -2.446 0.001 9.959 0.003<< -8.049 0.005
1_ 5 0.000 1.247 -0.344 2979 0.000>> 0.000
1/___18(C) -2.641 -0.584 9.244 2114 9.210<< 0.006
1/ 26(C) -2.641 -2.205 8.797 5.986 -9.210 0.006>>
171 0.000 0.002 2.082 -0.002 0.000 0.000<<
29/ 1 -0.000>> -0.002 2082 0.002 0.000 0.000
29/ 26 (C) 2.641<< -2.207 11510 5.992 -9.210 -0.006
29/ 2 -0.000 0.001>> 5145 -0.000 -0.000 0.000
29/ 26 (C) -2.641 2.207<< 11.510 5.992 9210 -0.006
29/ 26 (C) -2.641 -2.207 11.510>> 5992 -9.210 -0.006
29/ 4 1.725 -0.000 0.000<< 0.000 -5.265 -0.003
29/ 26(C) -2.641 -2.207 11.510 5.992>> 9210 -0.006
29/ 2 -0.000 0.001 5145 20.000<< -0.000 0.000
29/ 1 -0.000 -0.002 2.082 0.002 0.000>> 0.000
29/ 26 (C) -2.641 -2.207 11510 5.992 9.210<< -0.006
29/ 5 -0.000 -1.247 0.344 2979 -0.000 0.000>>
29/ _18(C) -2.641 -0.586 11.063 2120 -9.210 0.006<<

5.10 pav. Atraminiy mazgy jrazos pagal saugos (ULS) ribinj bavj
Lapas Lapy Laida
2025/012-XX-TDP-SK.IS
26 79 0




~
. 4

CONNECTO

LIETUVA

MZ=0.001/

— RM kNm
—— RF kN
Y
Cases: 8t029
5.11 pav. DidZiausios/maziausios atraminés reakcijos

UX = 13.765 _

Uy = 5597 ﬂ
UY 3662

[
UX = 13.765

L s UY =3678

“Dis 1mm “Dis 1mm
f Max=15.923 f Y Max=15.923
Y
Cases: 30to50 Cases: 30to50

5.12 pav. Atramos poslinkiai ir deformacijos Ux ir Uy kryptimis (mm) pagal tinkamumo (SLS) ribinj bavj

ISVADA:
Eksploatacinio saugos ribinio bivio atveju atramos kolonos iSnaudojimas yra ~21,1 %.
Eksploatacinio tinkamumo ribinio bivio atveju atramos poslinkis ~14,9 mm <1/ 100 (6,25 m / 100) =63 mm.

Atrama atitinka saugos ir tinkamumo ribiniy baviy reikalavimus.

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
27 79 0
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6. 110 KV SROVES TRANSFORMATORIAUS ATRAMA A.113

6.1. Atramos A.113 geometrija

4.150

CAEP 50x5
—— SQUA 200x200x8
—— UPE 160

plokstele200

plokstele320

plokstele450

plokstele450+10

Y Jrenginys
X
6.1 pav. Atrama A.113
6.2. Apkrovos
Case Label Case name Nature Analysis type
1 DL1 K.s.sv. Structural Static - Linear
2 DL2 Techn.ireng.s.sv. Structural Static - Linear
3 DL3 Laidu s.sv. Structural Static - Linear
4 Wn1 Vejas x-x wind Static - Linear
5 Wn2 Vejas y-y wind Static - Linear
6 Wn3 Vejas x-y wind Static - Linear
7 LL1 Laidu temp. -5C, Wmax Category A Static - Linear
6.2 pav. Apkrovy lentelé
Lapas Lapy Laida
2025/012-XX-TDP-SK.IS
28 79 0
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6.3 pav. Techn. jreng. sv. svoris

6.4 pav. Laidy sv. svoris

2025/012-XX-TDP-SK.IS

Lapas

Lapy
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6.5 pav. Véjas x-x

6.6 pav. Véjas y-y

2025/012-XX-TDP-SK.IS

Lapas

Lapy
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Cases: 6 (Vejas x-y)
6.7 pav. Véjas x-y

2320300
FX=0.100 ZY=0.
FY=0. 300 FZ=-0.100

FZ=-0.100

f - ¢ kN
X Cases: 7 (Laidu temp. -5C, Wmax)
6.8 pav. Laidy temp. -5C, Wmax

6.3. Apkrovy deriniai

Apkrovy deriniai sudaromi vadovaujantis projektavimo normomis LST EN 1990/A1.

Poveikiy skaiciuotinés reikSmés (STR/GEO — B grupé) ye,su=1,35 (nuolatinéms apkrovoms), vyaq,1=1,3
(kintamoms apkrovoms).

Konstrukcijos patikrintos pagal:

Lapas Lapy Laida
31 79 0
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e saugos ribinius bavius:

- Saugos ribiniy baviy nuolatiniy ir trumpalaikiy skai€iuotiny situacijy poveikiy skaiciuotinés reikSmeés turi
atitikti pateiktas NA2.4(B) lenteléje (LST EN 1990:2004);

e tinkamumo ribinius bavius:

- Ribiniy tinkamumo baviy dalinius koeficientus reikia imti lygius 1,0.

Statybos metu atsirandancios apkrovos nuo statybiniy mechanizmy, medziagy sandéliavimo ir kt. neturi

vir8yti pagrindiniy laikanciujy konstrukcijy leistiny apkrovy, kurios betarpiskai veikia jas eksploatacijos metu.

Rekomenduojamos W koeficienty reikSmés

Poveikis Yo Y Y
Statiniy naudojimo apkrovos, kategorija (zr. EN 1991-1-1)

A kategorija: namy ir gyvenamieji plotai 0,7 0,5 0,3
B kategorija: jstaigy plotai 0,7 0,5 0,3
C kategorija: susibarimy plotai 0,7 0,7 0,6
D kategorija: parduotuviy plotai 0,7 0,7 0,6
E kategorija: saugykly plotai 1,0 0,9 0,8
F kategorija: eismo plotai, transporto priemoniy svoris < 30 kN 0,7 0,7 0,6
G kategorija: eismo plotai, 30 kN < transporto priemoniy svoris < 160 kN 0,7 0,5 0,3
H kategorija: stogai 0 0 0
Statiniy sniego apkrovos (zr. EN 1991-1-3) 0,7 0,5 0,2
Statiniy véjo apkrova (zr. EN 1991-1-4) 0,6 0,2 0
Temperatira (ne gaisro) statiniuose (zr. EN 1991-1-5) 0,6 0,5 0

Nepalankiausias derinys, kuris sukelia didziausius poveikius j konstrukcijas:
26 : ULS/19=1%1.35 + 2*1.35 + 3"1.35 + 7*1.30 + 6*1.30

6.1. Inzineriniy skai€iavimy iSvesties duomenys

‘ N1
Results Messages
Member Section Material Lay Laz Rati Case Ratio(uy) Case (uy) Ratio(uz) Case (uz) i Case (vx) Ratio(vy) Case (vy)
18 Sija (suvarzyt ElUPE 160 S$235 46.301| 24769 0.203| 26 ULS/19=1"1.35 0.004| 39 SLS:CHR/10=1* 0.021 39 SLS:CHR/10=1* - - -
23 Sija 0.5_23 |[@| ploksteled50 S235 21.651 0.770 0.185| 26 ULS/19=1"1.35 0.000)37 SLS:CHR/8=1*1 0.045| 39 SLS:CHR/10=1" - - - -
17 Kolona_1 || SQUA 200x2 S235 105.798| 105.798 0.157| 26 ULS/19=1"1.35 - = s = 0.143|35 SLS:CHR/6=1*1 0.071| 39 SLS:CHR/10=1*
1 Kolona_1 [[B]| SQUA 200x2 S 235 105.798| 105.798 0.153| 26 ULS/19=1"1.35 - - - - 0.144| 39 SLS:CHR/10=1" 0.071]37 SLS:CHR/8=1*1
19 Sija (suvarzyt | [ | UPE 160 S 235 46.301| 42782 0.137| 28 ULS/21=1*1.00 0.004 |35 SLS:CHR/6=1*1 0.017| 39 SLS:CHR/10=1* - - - -
28 Sija_28 [ploksleledSO S235 43.301 1.540 0.110| 26 ULS/19=1*1.35 0.000| 39 SLS:CHR/10=1* 0.021)35 SLS:CHR/6=1*1
29 Sija_29 ﬂl plokstele450 S235 43.301 1.540 0.108| 26 ULS/19=1*1.35 0.000| 39 SLS:CHR/10=1* 0.022] 39 SLS:CHR/10=1*
22 Sija0.5_22 ElplnksteleBZO S§235 13.323 1.083 0.085| 18 ULS/11=1*1.35 0.000| 39 SLS:CHR/10=1* 0.011]36 SLS:CHR/7=1*1
24 Sija_24 | plokstele450+| S 235 26.647 1.540 0.041| 26 ULS/19=1"1.35 0.000|37 SLS:CHR/8=1*1 0.005 |35 SLS:CHR/6=1*1
25 Sija_25 |[|CAEP 50x5 S235 10.513| 20.555 0.025| 18 ULS/11=1"1.35 0.001)35 SLS:CHR/6=1*1 0.000)35 SLS:CHR/6=1*1
26 Sija_26 & | CAEP 50x5 S 235 10.513| 20.555 0.024| 26 ULS/19=1*1.35 0.001] 39 SLS:CHR/10=1* 0.000| 39 SLS:CHR/10=1"
33 Sija_33 |[®|plokstele200 S235 69.282 3.464 0.013| 26 ULS/19=1"1.35 0.000| 39 SLS:CHR/10=1* 0.004 | 39 SLS:CHR/10=1"
34 Sija_34 [pluks!ele200 S 235 69.282 3.464 0.013| 18 ULS/11=1*1.35 0.000|35 SLS:CHR/6=1*1 0.001| 39 SLS:CHR/10=1*

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
32 79 0
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I RESULTS - Code - EN 1993-1:2005/A1:2014

Point / Coordinate:
| UPE 160 v

Load case:

Simplified results Displacements Detailed results

FORCES

N,Ed = 0.935 kN
Nc,Rd = 509.950 kN
Nb,Rd = 431.869 kN

My,Ed = 2.653 kN*m
My,Ed,max = 3.340 kN*m
My,c,Rd = 31.020 kN*m
MN,y,Rd = 31.020 kN*m
Mb,Rd = 17.185 kN*m

LATERAL BUCKLING

z=1.000 Mcr = 43.691 kN*m
Ler,upp=1.360 m Lam_LT = 0.843
BUCKLING y
m Ly =4.600 m Lam_y = 0.493
Ler,y = 3.000 m Xy = 0.847
Lamy = 46.301 kyy = 1.000

SECTION CHECK

Member 18 Sija (suvarzyta)_18
2/x=0.77L=3.525m
26 ULS/19=1%1.35 + 2*1.35 + 3*1.35 + 7*1.30 + 6*1.30 (1+2+3

Mz,Ed = -0.005 kN*m

Mz,Ed,max = 0.084 kN*m

Mz,c,Rd = 9.565 kN*m
MN,z,Rd = 9.564 kN*m

Curve,LT -d
fi,LT = 1.099

BUCKLING z

[

(My,Ed/MN,y,Rd)~ 1.000 + (Mz,Ed/MN,z,Rd)~1.000 = 0.086 < 1.000 (6.2.9.1.(6))

Vz,Ed/Vz,T,Rd = 0.037 < 1.000 (6.2.6-7)

MEMBER STABILITY CHECK
Lamy = 46.301 < Lam,max = 150.000

Lz =4.600 m
Ler,z = 0.550 m

Lamz = 24.769
=

Section OK

Vy,Ed = 0.327 kN
Vy,T,Rd = 206.997 kN
Vz,Ed = 5.076 kN
Vz,T,Rd = 136.482 kN
Tt,Ed = -0.001 kN*m
Class of section = 1

XLT = 0.554

Lam_z = 0.264
Xz = 0.968
kyz = 0.723

Lamz = 24.769 < Lam,max = 150.000 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.203 < 1.000 (6.3.3.(4))

= X

Change

Forces

Detailed

Calc. Note

Parameters

Help

6.9 pav. Atramos elementy iSnaudojimas pagal saugos (ULS) ribinj bivj: labiausiai apkrautos sijos

skaiciavimo rezultatai

Node/Case FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
1 13(C) -0.130>> -0.068 7.816 0.260 -0.838 -0.001
1/ 26(C) -2.869<< -2.693 8.574 6.793 -10.690 0.014
17 21(Q) -2.629 -0.068>> 7.816 0.260 -9.139 0.015
1 22(C) -0.370 -2.693<< 8.574 6.793 -2.389 -0.002
1 19(C) -2.675 -0.092 10.552>> 0.351 -9.432 0.015
1/ 24(C) -0.324 -2.669 5.838<< 6.702 -2.096 -0.002
1 22(C) -0.370 -2.693 8.574 6.793>> -2.389 -0.002
1 21(Q) -2.629 -0.068 7.816 0.260<< -9.139 0.015
1/ 13(C) -0.130 -0.068 7.816 0.260 0.838>> -0.001
1/ 26(C) -2.869 -2.693 8574 6.793 -10.690<< 0.014
1 21(C) -2.629 -0.068 7.816 0.260 -9.139 0.015>>
1 22(C) -0.370 -2.693 8574 6.793 -2.389 0.002<<
29/ 25(C) -0.130>> -1.881 9.073 4428 -0.838 -0.000
29/ 18(C) -2.872<< -0.651 12.297 2307 -10.689 -0.017
29/ _13(C) -0.130 -0.082>> 8.086 0.278 -0.838 -0.000
29/ 26 (C) -2.872 -2.450<< 13.284 6.457 -10.689 -0.017
29/ 22(C) -0.371 -2.450 13.284>> 6.457 -2.388 -0.000
29/ 21(Q) -2.631 -0.082 8.086<< 0.278 -9.138 -0.017
29/ 26 (C) -2.872 -2.450 13.284 6.457>> -10.689 -0.017
29/ 13(C) -0.130 -0.082 8.086 0.278<< -0.838 -0.000
29/ 25(C) -0.130 -1.881 9.073 4428 0.838>> -0.000
29/ 18(C) -2.872 -0.651 12.297 2307 -10.689<< -0.017
29/ _13(C) -0.130 -0.082 8.086 0.278 -0.838 -0.000>>
29/ 26 (C) -2.872 -2.450 13.284 6.457 -10.689 0.017<<
6.10 pav. Atraminiy mazgy jrgzos pagal saugos (ULS) ribinj bavj
Lapas Lapy Laida
2025/012-XX-TDP-SK.IS
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FX=M—O.1 30
FY=-2.450/-0.082
FZ=8.086/
MX=0.278/6.iii
MY=- 9/

MZ= -0.000

——— RM kNm
—— RF kN

Cases: 8to29

6.11 pav. Didziausios/maziausios atraminés reakcijos

UY = 6.365 |

UX = 5.955

UX = 5.979 UY = 2.931

JY =2.929

0 !
“Dis 20mm “Dis 20mm
Max=18.486 Max=18.486
Y W
Cases: 30to50 Cases: 30to50

6.12 pav. Atramos poslinkiai ir deformacijos Ux ir Uy kryptimis (mm) pagal tinkamumo (SLS) ribinj bavj

ISVADA:
Eksploatacinio saugos ribinio bavio atveju atramos sijos iSnaudojimas yra ~20,3 %.
Eksploatacinio tinkamumo ribinio bavio atveju atramos poslinkis ~18,2 mm <1/ 100 (6,8 m / 100) =68 mm.

Atrama atitinka saugos ir tinkamumo ribiniy baviy reikalavimus.

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
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7. 110 KV VIRS|TAMPIY RIBOTUVAS 2-0S ISKROVOS KLASES SU VIRS|TAMPIY
REGISTRATORIUMI ATRAMA A.121

7.1. Atramos A.121 geometrija

7.2. Apkrovos

e

4.700

3000

LI 75x6

—— SQUA 200x200x8
—— UPN 260
|renginys

& kN
Cases: 2 (Techn.ireng.s.sv.)
7.1 pav. Atrama A.121

Case Label Case name Nature Analysis type
1 DL1 K.s.sv. Structural Static - Linear
2 DL2 Techn.ireng.s.sv. Structural Static - Linear
3 DL3 Laidu s.sv. Structural Static - Linear
4 Wn1 Vejas x-x wind Static - Linear
5 Wn2 Vejas y-y wind Static - Linear
6 Wn3 Vejas x-y wind Static - Linear
7 LL1 Laidu temp. -5C, Wmax Category A Static - Linear
7.2 pav. Apkrovy lentelé
Lapas Lapy Laida
2025/012-XX-TDP-SK.IS
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7.3 pav. Techn. jreng. sv. svoris

7.4 pav. Laidy sv. svoris
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Lapas

Lapy

Laida

36

79




~
~

CONNECTO

LIETUVA

' > Y b5) kKN/m
Cases: 4 (Vejas x-x)

7.5 pav. Véjas x-x

Y 11 kN/m
Cases: 5 (Vejas y-y)

7.6 pav. Véjas y-y

2025/012-XX-TDP-SK.IS
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[ px=0.082

Y 434 kN/m
Cases: 6 (Vejas x-y)

7.7 pav. Véjas x-y

FX=0.100

= FY=0.300
20199 || \Fz=-0 1100

= FY=0.300
FX=0.100 || Y=
EY=0130p ) SEZ=U5100
FZ=-0.100

=3
Y
;; Cases: 7 (Laidu temp. -5C, Wmax)

7.8 pav. Laidy temp. -5C, Wmax

7.3. Apkrovy deriniai
Apkrovy deriniai sudaromi vadovaujantis projektavimo normomis LST EN

Poveikiy skaiCiuotinés reikSmeés (STR/GEO — B grupé) yesuwp=1,35 (nuolatinéms apkrovoms),

(kintamoms apkrovoms).
Konstrukcijos patikrintos pagal:

e saugos ribinius bavius:

& kN

1990/A1.

va.1=1,3

- Saugos ribiniy baviy nuolatiniy ir trumpalaikiy skai€iuotiny situacijy poveikiy skaiiuotinés reikSmeés turi

atitikti pateiktas NA2.4(B) lenteléje (LST EN 1990:2004);

2025/012-XX-TDP-SK.IS
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e tinkamumo ribinius bavius:
- Ribiniy tinkamumo biviy dalinius koeficientus reikia imti lygius 1,0.
Statybos metu atsirandancios apkrovos nuo statybiniy mechanizmy, medziagy sandéliavimo ir kt. neturi

virdyti pagrindiniy laikanc€iyjy konstrukcijy leistiny apkrovy, kurios betarpiSkai veikia jas eksploatacijos metu.

Rekomenduojamos W koeficienty reikSmés

Poveikis Yo Y Y,
Statiniy naudojimo apkrovos, kategorija (Zzr. EN 1991-1-1)

A kategorija: namy ir gyvenamieji plotai 0,7 0,5 0,3
B kategorija: jstaigy plotai 0,7 0,5 0,3
C kategorija: susibarimy plotai 0,7 0,7 0,6
D kategorija: parduotuviy plotai 0,7 0,7 0,6
E kategorija: saugykly plotai 1,0 0,9 0,8
F kategorija: eismo plotai, transporto priemoniy svoris < 30 kN 0,7 0,7 0,6
G kategorija: eismo plotai, 30 kN < transporto priemoniy svoris < 160 kN 0,7 0,5 0,3
H kategorija: stogai 0 0 0
Statiniy sniego apkrovos (zr. EN 1991-1-3) 0,7 0,5 0,2
Statiniy véjo apkrova (Zr. EN 1991-1-4) 0,6 0,2 0
Temperatlra (ne gaisro) statiniuose (Zr. EN 1991-1-5) 0,6 0,5 0

Nepalankiausias derinys, kuris sukelia didZiausius poveikius j konstrukcijas:
26 : ULS/19=1*1.35 + 2*1.35 + 3*1.35 + 7*1.30 + 6*1.30

7.1. Inzineriniy skai€iavimy iSvesties duomenys

4 EN 1993-1:2005/A1:2014 - Member Verification ( SLS ; ULS ) 1 17to19

Results Messages

Member Section Material Lay Laz Ratioa Case Ratio(uy)| Case (uy) Ratio(uz) Case (uz) Ratio(vx) Case (vx) Ratio(vy) Case (vy)
19 Sija2.6m_19 |LI'I 75x6 S 235 89.637| 175.456 0.161| 22 ULS/15=1*1.35 0.022|37 SLS:CHR/8=1*1 0.017] 39 SLS:CHR/10=1* - - -
18 Sija (suvarzyt EIUPN 260 S 235 6.489| 25.294 0.146| 26 ULS/19=1*1.35 0.030|37 SLS:CHR/8=1*1 0.000|37 SLS:CHR/8=1"1 - - - -
17 Kolona_1 |SQUA 200x2 S235 119.819| 119.819 0.103| 18 ULS/11=1"1.35 - - - - 0.110|35 SLS:CHR/6=1*1 0.073] 39 SLS:CHR/10=1"
1 Kolona_1 |SOUA 200x2 S§235 119.819| 119.819 0.100| 18 ULS/11=1*1.35 - - = = 0.111|35 SLS:CHR/6=1*1 0.073|37 SLS:CHR/8=1*1

Lapas Lapy Laida
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2 RESULTS - Code - EN 1993-1:2005/A1:2014

Z
4
N

N

Auto

Member 19 Sija 2.6m_19

| LN 75x6

v

Load case:

Point / Coordinate:

3/x=1.00L=3.000m

Section OK

22 ULS/15=1%1.35 + 2*1.35 + 3*1.35 + 7*1.30 + 5*1.30 (1+2+3

Simplified results Displacements Detailed results

FORCES

N,Ed = -0.033 kN
Nt,Rd = 206.330 kN

My,Ed = -0.285 kN*m

My,pl,Rd = 3.274 kN*m
My,c,Rd = 3.274 kN*m
MN,y,Rd = 3.274 kN*m

LATERAL BUCKLING

BUCKLING y

SECTION CHECK

Mz,Ed = -0.115 kN*m

Mz,pl,Rd = 1.555 kN*m
Mz,c,Rd = 1.555 kN*m
MN,z,Rd = 1.555 kN*m

BUCKLING z

(My,Ed/MN,y,Rd)~ 1.000 + (Mz,Ed/MN,z,Rd)~1.000 = 0.161 < 1.000 (6.2.9.1.(6))
Vz,Ed/VZ,T,Rd = 0.004 < 1.000 (6.2.6-7)

MEMBER STABILITY CHECK

Not analyzed

Vy,Ed = 0.141 kN
Vy,T,Rd = 61.055 kN
Vz,Ed = -0.255 kN
Vz,T,Rd = 61.055 kN
Tt,Ed = 0.000 kN*m
Class of section = 1

XLT = 1.000

OK

Change

Forces

Calc. Note

Parameters

Help

7.9 pav. Atramos elementy iSnaudojimas pagal saugos (ULS) ribinj bdvj: labiausiai apkrautos sijos

skaiciavimo rezultatai

Node/Case FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)

1 25(Q) -0.101>> -1.808 3.098 4.003 -0.726 -0.047
1/ 18(C) 2.452<< -0.672 4.410 2634 -8.102 -0.002
1 13(Q) -0.127 -0.068>> 3.684 0.283 -0.751 -0.007
1 26(C) -0.861 -2.412<< 3.824 6.355 4.401 -0.042
1/___10(C) -0.172 -0.092 4.973>> 0.382 -1.014 -0.009
1/ 24(C) -0.275 -2.388 2.535<< 6.255 -1.837 -0.083
1/ 26(C) -0.861 -2.412 3.824 6.355>> 4.401 -0.042
1/ 13(C) -0.127 -0.068 3.684 0.283<< -0.751 -0.007
1/ 25(C) -0.101 -1.808 3.098 4.003 -0.726>> -0.047
1/___18(Q) -2.452 -0.672 4.410 2634 8.102<< -0.002
1 21(C) -2.233 -0.068 3.684 0.283 -6.728 0.036>>
1 22(Q) -0.319 -2.411 3.824 6.354 -2.099 -0.085<<
29/ _13(C) -0.133>> -0.082 3.878 0.29% -0.756 -0.001
29/ _18(C) 2.501<< -0.701 6.189 2658 -8.149 -0.071
29/ 21(C) -2.239 -0.082>> 3.878 0.295 -6.734 -0.044
29/ 22(C) -0.422 -2.441<< 6.775 6.379 -2.197 -0.069
29/ 26 (C) -0.964 2441 6.775>> 6.378 -4.499 -0.111
29/ 13(C) -0.133 -0.082 3.878<< 0.296 -0.756 -0.001
29/ 22(Q) -0.422 -2.441 6.775 6.379>> 2197 -0.069
29/ 21(C) -2.239 -0.082 3.878 0.295<< 6.734 -0.044
29/ 13(C) -0.133 -0.082 3.878 0.296 0.756>> -0.001
29/ 18 (C) -2.501 -0.701 6.189 2658 8.149<< -0.071
29/ 13(C) -0.133 -0.082 3.878 0.296 -0.756 -0.001>>
29/ 26 (C) -0.964 2441 6.775 6.378 -4.499 0.111<<

7.10 pav. Atraminiy mazgy jraZos pagal saugos (ULS) ribinj bavj
Lapas Lapy Laida
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Fz=
MX=

FY=-2.41

FX=-2.45§M

—

MY=-8.1 OZﬁ

MZ=-0.085

£,

UX = 1.624

UX = 1.626

“'Dis 5mm

74

=

Max=18.042

Cases: 30to50

Cases: 8t029
7.11 pav. DidZiausios/maziausios atraminés reakcijos

uY =4.711

L

UY =3.451

UY = 1.189 je==p

0 UY = 1.189

“'Dis 5mm

L.

Max=18.042

Cases: 30to50

7.12 pav. Atramos poslinkiai ir deformacijos Ux ir Uy kryptimis (mm) pagal tinkamumo (SLS) ribinj bavj

ISVADA:

Eksploatacinio saugos ribinio bivio atveju atramos sijos iSnaudojimas yra ~16,1 %.

Eksploatacinio tinkamumo ribinio bavio atveju atramos poslinkis ~18,0 mm <1/ 100 (6,15 m / 100) =62 mm.

Atrama atitinka saugos ir tinkamumo ribiniy baviy reikalavimus.

Lapas

Lapy

Laida

2025/012-XX-TDP-SK.IS 41

79




-
-

CONNECTO

LIETUVA

8. 110 KV VIRS|TMPIY RIBOTUVO 3-10S ISKROVOS KLASES ATRAMA A.122

8.1. Atramos A.122 geometrija

e —

4.650

D\W
—

z ~——— SQUA 200x200x8

—— UPN 260
QYY |renginys

8.1 pav. Atrama A.122

8.2. Inzineriniy skai€iavimy iSvesties duomenys
Kadangi A.122 atramos geometrija yra analogiSka atramai A.121, o veikiandios apkrovos yra Siek tiek

mazesnés, A.122 atramos skaiciavimai neatliekami ir skerspjaviai priimami analogiski atramai A.121.

ISVADA:

Atrama atitinka saugos ir tinkamumo ribiniy baviy reikalavimus.

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
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9. 110 KV ATRAMINIO IZOLIATORIUS (VAMZDINES SYNOS) ATRAMA A.250

9.1. Atramos A.250 geometrija

9.2. Apkrovos

4610

3.000

E,Y

——— SQUA 200x200x8
—— UPE 240
Jrenginys

9.1 pav. Atrama A.250

Case Label Case name Nature Analysis type
1 DL1 K.s.sv. Structural Static - Linear
2 DL2 Techn.ireng.s.sv. Structural Static - Linear
3 DL3 Laidu s.sv. Structural Static - Linear
4 Wn1 Vejas x-x wind Static - Linear
5 Wn2 Vejas y-y wind Static - Linear
6 Wn3 Vejas x-y wind Static - Linear
7 LL1 Laidu temp. -5C, Wmax Category A Static - Linear
9.2 pav. Apkrovy lentelé
Lapas Lapy Laida
2025/012-XX-TDP-SK.IS
43 79 0
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Y
Q Cases: 2 (Techn.ireng.s.sv.)

FZ=-0.780

FZ=-0.780

s kN

9.3 pav. Techn. jreng. sv. svoris

FX=0.100

FX=0.100
FZ=-0.100

FX=0.100
FZ=-0.100

FZ=-0.100

L

4 kN
Cases: 3 (Laidu s.sv.)

9.4 pav. Laidy sv. svoris

2025/012-XX-TDP-SK.IS

Lapas

Lapy

Laida
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o

ox=002]

$3) kKN/m

Cases: 4 (Vejas x-x)
9.5 pav. Véjas x-x

v

m kN/m

Cases: 5 (Vejas y-y)
9.6 pav. Véjas y-y

Lapas

Lapy

Laida

2025/012-XX-TDP-SK.IS
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IﬁEﬂﬂEI.I

2
=

—
__-_

435 kN/m
Cases: 6 (Vejas x-y)
9.7 pav. Véjas x-y

| FX=0.100

FX=0.100

FX=0.100
FY=0.300
FZ=-0.100

FY=0.300
FZ=-0.100

FY=0.300
FZ=-0.100

' 'Y
X Cases: 7 (Laidu temp. -5C. Wmax)

o

9.8 pav. Laidy temp. -5C, Wmax

kN

2025/012-XX-TDP-SK.IS
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Laida
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9.3. Apkrovy deriniai

Apkrovy deriniai sudaromi vadovaujantis projektavimo normomis LST EN 1990/A1.

Poveikiy skaiCiuotinés reikSmés (STR/GEO — B grupé) yesuw=1,35 (nuolatinéms apkrovoms),

(kintamoms apkrovoms).
Konstrukcijos patikrintos pagal:

e saugos ribinius bavius:

ya1=1,3

- Saugos ribiniy baviy nuolatiniy ir trumpalaikiy skai€iuotiny situacijy poveikiy skaiciuotinés reikSmés turi
atitikti pateiktas NA2.4(B) lenteléje (LST EN 1990:2004);

e tinkamumo ribinius bavius:

- Ribiniy tinkamumo biviy dalinius koeficientus reikia imti lygius 1,0.

Statybos metu atsirandancios apkrovos nuo statybiniy mechanizmy, medziagy sandéliavimo ir kt. neturi

vir8yti pagrindiniy laikanciujy konstrukcijy leistiny apkrovy, kurios betarpiskai veikia jas eksploatacijos metu.

Rekomenduojamos W koeficienty reikSmés

Poveikis Yo (U Y,
Statiniy naudojimo apkrovos, kategorija (Zzr. EN 1991-1-1)
A kategorija: namy ir gyvenamieji plotai 0,7 0,5 0,3
B kategorija: jstaigy plotai 0,7 0,5 0,3
C kategorija: susibarimy plotai 0,7 0,7 0,6
D kategorija: parduotuviy plotai 0,7 0,7 0,6
E kategorija: saugykly plotai 1,0 0,9 0,8
F kategorija: eismo plotai, transporto priemoniy svoris < 30 kN 0,7 0,7 0,6
G kategorija: eismo plotai, 30 kN < transporto priemoniy svoris < 160 kN 0,7 0,5 0,3
H kategorija: stogai 0 0 0
Statiniy sniego apkrovos (zr. EN 1991-1-3) 0,7 0,5 0,2
Statiniy véjo apkrova (Zr. EN 1991-1-4) 0,6 0,2 0
Temperatlra (ne gaisro) statiniuose (Zr. EN 1991-1-5) 0,6 0,5 0

Nepalankiausias derinys, kuris sukelia didZiausius poveikius j konstrukcijas:

26 : ULS/19=1%1.35 + 2*1.35 + 3*1.35 + 7*1.30 + 6*1.30

9.1. Inzineriniy skaiciavimy iSvesties duomenys
& N
Results Messages
Member Section Material Lay Laz Rati Case Case (uy) Ratiof; Case (uz) Ratio(vx) Case (vx) Ratiovy) Case (vy)
18 Sija (suvarzyt IUPE 240 S§235 6.723| 22.870 0.237| 26 ULS/19=1*1.35 0.032|37 SLS:CHR/8=1*1 0.001)31 SLS:CHR/2=1*1 - - - -
17 Kolona_1 |SQUA 200x2 S$235 117.525| 117.525 0.119] 26 ULS/19=1*1.35 - = 0.106| 39 SLS:CHR/10=1* 0.068| 39 SLS:CHR/10=1*
1 Kolona_1 ISQUA 200x2 S 235 117.525| 117.525 0.116] 26 ULS/19=1*1.35 0.106|35 SLS:CHR/6=1"1 0.068| 39 SLS:CHR/10=1*

2025/012-XX-TDP-SK.IS
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‘ RESULTS - Code - EN 1993-1:2005/A1:2014

=

~ Auto

[ uPE 240

v

Point / Coordinate:
Load case:

Simplified results Displacements Detailed results

FORCES
N,Ed = -0.509 kN
Nt,Rd = 904.750 kN

LATERAL BUCKLING
=

BUCKLING y

SECTION CHECK

Zz=1.000

Ler low=1.360 m

Member 18 Sija (suvarzyta)_18

1/x=0.85L=3.650m
26 ULS/19=1%1.35 + 2*1.35 + 3¥1.35 + 7*1.30 + 671.30 (1+2+3

My,Ed =-0.272 kN*m
My,pl,Rd = 81.545 kN*m
My,c,Rd = 81.545 kN*m
MHN,y,Rd = 81.545 kN*m
Mb,Rd = 50.200 kN*m

Mcr = 147.853 kN*=m

Lam_LT = 0.743

Mz,Ed = -0.954 kN*m

Mz,pl,Rd = 21.338 kN*m
Mz,c,Rd = 21.338 kN*m
MN,z,Rd = 21.338 kN*m

Curve,LT -d
fi,LT = 0.982

BUCKLING z

(My,Ed/MI,y,Rd)™ 1.000 + (Mz,Ed/MN,z,Rd)*1.000 = 0.048 < 1.000 (6.2.9.1.(6))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.237 < 1.000 (6.2.6)

MEMBER STABILITY CHECK

My,Ed/Mb,Rd = 0.005 < 1.000

(6.3.2.1.(1))

Section OK

:

Vy,Ed = -0.768 ki
Wy, T,Rd = 312.001 kN
Vz,Ed = 0.453 kN
Vz,T,Rd = 240.485 kN
Tt,Ed =-0.389 kN*m
Class of section =1

XLT =0.616

| calc. Note |

| Parameters |

e

Change

Forces

Detailed

Help

9.9 pav. Atramos elementy iSnaudojimas pagal saugos (ULS) ribinj bdvj: labiausiai apkrautos sijos
skaiCiavimo rezultatai

Node/Case FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
1 13(C) 0.150>> -0.025 4139 0.039 -0.872 -0.005
1 18(C) 2.315<< -0.630 5.060 2.385 7.774 -0.008
1 21(C) -2.067 -0.025>> 4139 0.039 6.336 -0.000
1 22(C) -0.398 2.318<< 4559 6.040 -2.309 -0.012
1/ 10(C) -0.203 -0.034 5.587>> 0.052 1177 -0.006
1/ 28(C) -2.262 -2.309 3.110<< 6.027 -7.469 -0.006
1 22(C) -0.398 -2.318 4.559 6.040>> -2.309 -0.012
1/ 13(C) -0.150 -0.025 4.139 0.039<< -0.872 -0.005
1 13(C) -0.150 -0.025 4.139 0.039 -0.872>> -0.005
1/___18(C) -2.315 -0.630 5.060 2.385 1.774<< -0.008
1 29(C) -2.067 1.713 3.637 3.694 -6.336 -0.000>>
1 9(C) -0.398 -0.630 5.060 2385 -2.309 -0.012<<
29/ 25(C) -0.150>> -1.663 4640 3.616 -0.872 0.005
29/ 26 (C) 2.315<< 2228 7.006 5.902 7.774 0.008
29/ 10 (C) -0.203 0.034>> 5.587 -0.052 1177 0.006
29/ 24(C) -0.345 2.237<< 5557 5.916 -2.004 0.010
29/ 22(C) -0.398 2228 7.006>> 5902 -2.309 0.012
29/ _13(C) -0.150 0.025 4.139<< -0.039 -0.872 0.005
29/ 28(C) -2.262 -2.237 5.557 5.916>> 7.469 0.006
29/ _10(C) -0.203 0.034 5.587 0.052<< 177 0.006
29/ 25(C) -0.150 -1.663 4,640 3.616 0.872>> 0.005
29/ 26(C) -2.315 -2.228 7.006 5.902 1.774<< 0.008
29/ 22(C) -0.398 -2.228 7.006 5.902 -2.309 0.012>>
29/ 21(C) -2.067 0.025 4.139 -0.039 -6.336 0.000<<
9.10 pav. Atraminiy mazgy jraZos pagal saugos (ULS) ribinj bavj
Lapas Lapy Laida
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-0.150

Cases: 29to50

9.11 pav. Didziausios/maziausios atraminés reakcijos

UX = 25.683

UX = 25.683 |

/

C

“'Dis 10mm

Max=28.717
0 Y
Cases: 30to50

ISVADA:

UY = 4.246 |
T
UY = 3.148

[l

C

F

“'Dis 10mm
Max=28.717

Cases: 30to50
9.12 pav. Atramos poslinkiai ir deformacijos Ux ir Uy kryptimis (mm) pagal tinkamumo (SLS) ribinj bavj

Eksploatacinio saugos ribinio bivio atveju atramos sijos iSnaudojimas yra ~23,7 %.

Eksploatacinio tinkamumo ribinio bivio atveju atramos poslinkis ~28,6 mm <1/ 100 (6,2 m/ 100) =62 mm.

Atrama atitinka saugos ir tinkamumo ribiniy baviy reikalavimus.

2025/012-XX-TDP-SK.IS

Lapas

Lapy

Laida
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10. 110 kV ATRAMINIO IZOLIATORIAUS (LAIDAI) ATRAMA A.251

10.1. Atramos A.251 geometrija

4610

d»fffféggl;#rﬁp

2 ——— SQUA 200x200x8

—— UPE 240
L{Y Jrenginys

10.1 pav. Atrama A.251

10.2. Inzineriniy skai¢iavimy iSvesties duomenys
Kadangi A.251 atramos geometrija yra identi8ka atramai A.250, o veikianCios apkrovos yra Siek tiek

mazesnés, A.251 atramos skaiciavimai neatliekami ir skerspjaviai priimami analogiski atramai A.250.

ISVADA:

Atrama atitinka saugos ir tinkamumo ribiniy baviy reikalavimus.

Lapas Lapy Laida

2025/012-XX-TDP-SK.IS
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11. 110 KV LINIJINIO PORTALO SKAICIAVIMAI

11.1.Nagrinéjamos konstrukcijos aprasymas

r»e—'

4.800

Vi

0.514 2.761

19.175

Tl gACK

+100x100
- 100x6
— 120x10
— 2 LI 65x6
80x10
80x8

11.1 pav. Nagrinéjamos konstrukcijos geometrija ir skerspjaviai

Lo

~———LP 110x110x10
— LP 35x35x4

LP 60x60x5
—— LP 70x70x6
— LP 90x90x8
——— LI1 65x65x6

2025/012-XX-TDP-SK.IS
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Lapy

Laida
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11.2 pav. Metalinés konstrukcijos medziagiSkumas
11.2.Apkrovos
Apkrovos ir poveikiai skai€iuoti remiantis LST EN 1991 Poveikiai konstrukcijoms. Konstrukcijos

projektuojamas taip, kad galimy deformacijy dydziai nevirSyty tinkamumo ribiniy baviy. Pagrindiniy apkrovy
lentelé, pateikta Zemiau.

11.3 pav. Apkrovos

Case Case name Nature Analysis type
1 oL Structural Static - Linear
2 Wo Category A Static - Linear
3 Wao Category A Static - Linear
4 W45 Category A Static - Linear
5 Apledejimas Category A Static - Linear
6 W0+apl Category A Static - Linear
T W30 +apl Category A Static - Linear
8 W45+apl Category A Static - Linear
9 T-5C temperature Static - Linear
10 Tmin(-35) temperature Static - Linear
1 T+356C temperature Static - Linear
12 Laidas Wmax, T-5C, be ledo Category A Static - Linear
13 Laidas ledas, T-5C, be vejo Category A Static - Linear
14 Laidas ledas. 0,25Wmax, T-5C Category A Static - Linear
15 Laidai Tmin{-35C) Category A Static - Linear
16 Laidai T+35C Category A Static - Linear

2025/012-XX-TDP-SK.IS

Lapas Lapy

Laida
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11.3. Nuolatinés apkrovos

Nuolatinés apkrovos ant metalinés konstrukcijos priimamos remiantis projektavimo normomis LST EN 1991-
1-3. Pacios konstrukcijos nuosavas svoris jvertinamas skaiCiavimo programoje. Laidy jrangos svoris priimamas
pagal uzduotj.

Nuolatiniy apkrovy dalinis patikimumo koeficientas yra 1,35.

i'-~‘ | BACI\

i ik PZ kG
Y Cases: 1 (DL1)

11.4 pav. Metalinés konstrukcijos nuosavas svoris

11.4.Véjo apkrova

Véjo apkrovos metalinéms konstrukcijoms perduodamos nuo sumontuotos jrangos ant jy. Apkrovos
primamos pagal projektavimo normas LST EN 1991-1-4. Pagal vietove (Pakruojo r.), projektuojamos
konstrukcijos priskiriamos I-gjam véjo apkrovy rajonai. Pagal priskirta rajong charakteristiné véjo greicio
pagrindiné atskaitiné reikmé yra 24 m/s.

Véjo apkrovos dalinis patikimumo koeficientas yra 1,3.

Lapas Lapy Laida
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Laida

Lapy
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Lapas
54

55 kKN/m
X=0.110
=0.086
553 KN/m

pX=0.082 ||

_pX

pY=0.040

pY=0.100 |
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nll.-n\\o«“\.l”l..n
/:

=

Cases: 2 (W0)

Cases: 3 (W90)

2025/012-XX-TDP-SK.IS

X=0.110
=0.086

pX=0.082 ||

X

X=0.040

— pX=0.100

9.5 pav. Véjo apkrova (0° kampu) veikianti metaline konstrukcijg
9.6 pav. Véjo apkrova (90° kampu) veikianti metaline konstrukcijg
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EY=0.040
EY=0.100

Y=0.101

e =otul|

Y=0.138
Y=0.138

Y=0.108
Y=0.108

Z

| 435 kN/m
Y Cases: 4 (W45)

9.7 pav. Véjo apkrova (45° kampu) veikianti metaline konstrukcijg

11.5.Apledéjimo apkrova

Apledéjimo apkrovos pagal PU. Apledéjimo storis 8,5mm.

Apledéjimo apkrovos ir jy reikSmés j konstrukcija pagal STR 2.05.04:2003. Véjo slégis j apledéjusius elementus

imamas lygus 25 % atskaitinio véjo slégio qgref, nustatomo pagal Reglamento 189 punkts.
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[oz=0017 ]

T

I “ {13 kN/m
o Cases: 5 (Apledejimas)

9.8 pav. Apledéjimo apkrova

11.6.Véjo j apledéjusias konstrukcijas apkrova

Véjo apkrova j apledéjusias konstrukcijas apskaiCiuojama analogiSkai véjo apkrovai, tik jvertinamas elementy
pavirSiaus ploto padidéjimas dél ledo sienutés storio.

EY=0. 040

pY=0.100 |
1 BY=0.080
Y=0.090 | ]
pY=0.122
) AU B T4
| pY=0.111
Y=0.111 |
1 N|
Y=0.091
Y=0.091

Z

' 558 kKN/m
Y Cases: 6 (WO0+apl)

9.9 pav. Véjo apkrova (0° kampu) j apledéjusius elementus

Lapas Lapy Laida
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hJ\Y - Cases: 7 (W90+apl)

9.10 pav. Véjo apkrova (90° kampu) j apledéjusius elementus

j EY=0.040
EY=O.1OO
pY=0.115 | I
BY=0.115  ov=0.153
Y=U.TS3
Y=0.140
Y=0.140
Y=0.115
Y=0.115
74,
| $0d kN/m
Y Cases: 8 (W45+apl)
9.11 pav. Véjo apkrova (45° kampu) j apledéjusius elementus
Lapas Lapy Laida
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11.7.Temperatarinés apkrovos
Temperaturinés apkrovos jvertinamas skaiciavimo programoje.

Temperatariniy apkrovy dalinis patikimumo koeficientas yra 1,3.

TX=-5.000
oees000]
TX=-5.000 TX=-5.000
| Tx=-5.000 =
=_5000 TX=-5.000
= |
TX=-5.000 220 200
| TX=-5.000
-5.000 TX=-5.000
[TX=-5.000 T
TX=-5.000 —
TY=_E NNN
TX=-5.000 TX=-5.000
—— TX=-5.000
TX=-5.000 | LASED000
TX=-5.000 TX=-5.000
n'rxi-s.ooo [ TX=-5.000
I)):_-:.ggg H TX=-5.000
=-5. s TX=-5.000
TX=-5.000 ||
TX=-5.000
Z
ﬁi‘ =y
v Cases: 9 (T-5C)

9.12 pav. Temperatdriné apkrova, kai T=-5°C

TX=-35.000
P ixessom’
TX=-35.000 TX=-35.000
| TX=-35.000 _
T TX=-35.000
= )
TX=-35.000 35.004 -000
g | TX=-35.000
32,000 TX=-35.000
[Tx=-35.000 Tx:-ss-ooo
TX=-35.000 ==
TY—_2E 0NN
TX=-35.000 TX=-35.000
TY=_2E nnn TX=-35.000
TX=-35000 H ITA=-355.U0U
TX=-35.000 TX=-35.000
"X:-35-°°° H TX=-35.000
I’;—-zz-ggg ; TX=-35.000
=-35.000 . TX=-35.000
TX=-35.000 |
TX=-35.000
z
®@i~c
KJ\Y

Cases: 10 (Tmin(-35))
9.13 pav. Temperatiriné apkrova, kai T=-35°C

Lapas Lapy
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74

A

11.8.Laidy ir trosy tempimo apkrovos

TX=35.000
TX=35.000 TX=35.000
TX=35.000 =
TX=35 000 TX=35.000
TX=35.000 | o200 00
| TX=35.000
-000 TX=35.000
I TX=35.000 TX:35.000
TX=35.000 —
TY=2E NNN
TX=35.000 TX=35.000 -
TY=2E NnNN TX=35.000
TX=35.000 - ITA=35.00U
TX=35.000 TX=35.000
Tl’Xf35.000 I TX=35.000
K-z:-ggg 2 TX=35.000
=35.000 .. TX=35.000
TX=35.000 |
TX=35.000

® °c
Cases: 11 (T+35C)
9.14 pav. Temperatdriné apkrova, kai T=35°C

Laidy ir troso tempimo jégos priimtos pagal PU ir PV iSduotg uzduotj.

Poveikiy j portalg suskirstymas ir sugrupavimas atliekamas taip, kad baty galima sudaryti derinius pagal jy

galimg veikimg vienu metu.
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Z

bi~YCas s: 12 (Laidas Wmax, T-5C, be ledo)
9.15 pav. Laidy jtempimai, kai maksimalus véjas, ap$alo néra, t=-5°C

iz

A

FY=0.800
FZ=-0.130

FY=0.800
FZ=-0.130

FY=0.
FZ=-0,

FY=0.800
FZ=-0.130

\L 800

).130

& kN

FY=0.920
FZ=-0.160

FY=0.920
FZ=-0.160

S\l 920

FY=0.
FZ=-0

FY=0.920
FZ=-0.150

).150

& kN

Y Capes: 13 (Laidas ledas, T-5C, be vejo)
9.16 pav. Laidy jtempimai, kai véjo néra, apsalas, t=-5°C
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FY=1.000
FZ=-0.170

FY=1.000
FZ=-0.170

\

74

[ W

FY=1.
FZ=-0

FY=1.000 ‘910600

FZ=-0.160

¢ kN
“19¥ses 14 (Laidas ledas, 0,25Wmax, T-5C)

9.17 pav. Laidy jtempimai, kai véjas 0,25max, ap$alas, t=-5°C

FY=0.400
FZ=-0.060

FY=0.400
FZ=-0.060

Z

A

S\l

400

FY=0.
FZ=-0

FY=0.400
FZ=-0.060 080

& kN

Cases: 15 (Laidai Tmin(-35C))
9.18 pav. Laidy jtempimai, kai t=-35°C
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FY=0.330
| FZ=-0.060
FY=0.330
FZ=-0.060
L FY=0.330 ) 080

FY=0.| ro_.
F b FZ=-0.060 _

4
48
| s kN
Y Cases: 16 (Laidai T+35C)

9.19 pav. Laidy jtempimai, kai t=35°C

11.9.Apkrovy deriniai

Apkrovy deriniai sudaromi vadovaujantis projektavimo normomis LST EN 1990/A1.

Poveikiy skaiciuotinés reikSmes (STR/GEO — B grupé) yesu=1,35 (nuolatinems apkrovoms), vyaq,1=1,3
(kintamoms apkrovoms).

Konstrukcijos patikrintos pagal:

e saugos ribinius bavius:

- Saugos ribiniy baviy nuolatiniy ir trumpalaikiy skai€iuotiny situacijy poveikiy skaiciuotinés reikSmeés turi

atitikti pateiktas NA2.4(B) lenteléje (LST EN 1990:2004);

e tinkamumo ribinius bavius:

- Ribiniy tinkamumo baviy dalinius koeficientus reikia imti lygius 1,0.
Statybos metu atsirandancios apkrovos nuo statybiniy mechanizmy, medziagy sandéliavimo ir kt. neturi virdyti
pagrindiniy laikanciyjy konstrukcijy leistiny apkrovy, kurios betarpiSkai veikia jas eksploatacijos metu.

Rekomenduojamos W koeficienty reikSmés

Poveikis Yo Y Y
Statiniy naudojimo apkrovos, kategorija (zr. EN 1991-1-1)

A kategorija: namy ir gyvenamieji plotai 0,7 0,5 0,3
B kategorija: jstaigy plotai 0,7 0,5 0,3
C kategorija: susibdrimy plotai 0,7 0,7 0,6
D kategorija: parduotuviy plotai 0,7 0,7 0,6
E kategorija: saugykly plotai 1,0 0,9 0,8
F kategorija: eismo plotai, transporto priemoniy svoris < 30 kN 0,7 0,7 0,6
G kategorija: eismo plotai, 30 kN < transporto priemoniy svoris < 160 kN 0,7 0,5 0,3
H kategorija: stogai 0 0 0

Lapas Lapy Laida
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Statiniy sniego apkrovos (zr. EN 1991-1-3) 0,7 0,5 0,2

Statiniy véjo apkrova (Zr. EN 1991-1-4) 0,6 0,2 0

Temperatlra (ne gaisro) statiniuose (Zr. EN 1991-1-5) 0,6 0,5 0

11.10. ULS ir SLS apkrovy deriniai
Combinations Name c:t'i::i Definition

17 (C) ULS (STR) W0 max, T-5C ULS 1%1.350+(2+12)*1.300+9%0.780
18 (C) ULS (STR) W90 max, T-5C uLs 1*1.350+(3+12)*1.300+9%0.780
19 (C) ULS (STR) W45 max, T-5C uLsS 1*1.350+(4+12)*1.300+9%0.780
20 (C) ULS (STR) Apledejimas, laidai ledas, T-5C uLs 1*1.350+(5+13)*1.300+9*0.780
21 (C) ULS (STR) laidai ledas, T-5C ULS 1%1.350+13*1.300+9%0.780
22 (C) ULS (STR) 0.25W0+apl, apl., T-5C, laidai uLs 1*1.350+6%0.330+14*1.300+9%0.780+5*1.000
23 (C) ULS (STR) 0.25W90+apl, apl., T-5C, laidai uLs 1*1.350+7%0.330+14*1.300+9*0.780+5*1.000
24 (C) ULS (STR) 0.25W45+apl, apl., T-5C, laidai uLs 1*1.350+8%0.330+14*1.300+9%0.780+5*1.000
25 (C) ULS (STR) apl., 0.25W0+apl, T-5C, laidai|  ULS 1*1.350+6%0.200+(14+9)*0.780+5*1.000
26 (C) ULS (STR) apl., 0.25W90+apl, T-5C, laidai uLs 1*1.350+7*0.200+(14+9)*0.780+5*1.000
27 (C) ULS (STR) apl., 0.25Wd5+apl, T-5C, laidai|  ULS 1*1.350+8%0.200+(14+9)*0.780+5*1.000
28 (C) ULS (STR) 0.25W0+apl, T-5C, laidai uLs 1*1.350+6%0.330+14*1.300+9%0.780
29 (C) ULS (STR) 0.25W90+apl, T-5C, laidai ULS 1%1.350+7*0.330+14*1.300+9%0.780
30 (C) ULS (STR) 0.25W45+apl, T-5C, laidai uLs 1*1.350+8%0.330+14*1.300+9%0.780
31 (C) ULS (STR) Tmin(-35C), laidai uLs 1%1.350+(10+15)*1.300
32 (C) ULS (STR) T+35C, laidai uLs 1*1.350+(11+16)*1.300
33 (C) SLS W0 max, T-5C SLS (1+2+12)*1.000+9%0.600
34 (C) SLS W90 max, T-5C SLS (1+3+12)*1.000+9*0.600
35 (C) SLS W45 max, T-5C SLS (1+4+12)*1.000+9%0.600
36 (C) SLS Apledejimas, laidai ledas, T-5C SLS (1+5+13)*1.000+9*0.600
37 (C) SLS laidai ledas, T-5C|  SLS (1#13)*1.000+9%0.600
38 (C) SLS 0.25W0+apl, apl., T-5C, laidai SLS (1414+5)*1.000+6*0.250+9%0.600
39 (C) SLS 0.25W90+apl, apl., T-5C, laidai SLS (1+14+5)*1.000+7*0.250+9*0.600
40 (C) SLS 0.25W45+apl, apl., T-5C, laidai SLS (1414+5)*1.000+8%0.250+9%0.600
41(C) SLS apl., 0.25W0+apl, T-5C, laidai|  SLS (1+5)1.000+6%0.150+(14+9)70.600
42 (C) SLS apl., 0.25W90+apl, T-5C, laidai SLS (1+5)*1.000+7*0.150+(14+9)*0.600
43 (C) SLS apl., 0.25W45+apl, T-5C, laidai|  SLS (1+5)1.000+8%0.150+(14+9)70.600
44 (C) SLS 0.25W0+apl, T-5C, laidai SLS (1+14)*1.000+6*0.250+9*0.600
45 (C) SLS 0.25W90+apl, T-5C, laidai SLS (1+14)*1.000+7*0.250+9*0.600
46 (C) SLS 0.25W45+apl, T-5C, laidai SLS (1+14)*1.000+8*0.250+9*0.600
47 (C) SLS Tmin(-35C), laidai SLS (1+10+15)*1.000
48 (C) SLS T+35C, laidai SLS (1+11+16)*1.000

9.20 pav. Apkrovy deriniai
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11.11.  Inzineriniy skaiciavimy iSvesties duomenys

UFx+c Fx-t 20kN
Max=191.635
Min=-181.789

Cases: 17t032
9.21 pav. ASiniy jégy pasiskirstymas portalo kojose ir juostose nuo skaiciuotiniy (ULS) apkrovos deriniy

0.061
-0.055 :
-0.290
'0.755/,_,.—-—-'
[&
0.280
-0.068 [
-1.021 0,654 |
i -0.399 |
0.986
-0.352 | UMy 0.5kNm
Max=1.011
Min=-1.050

Cases: 17t032
9.22 pav. Lenkimo momenty My pasiskirstymas portalo juostose nuo skaiciuotiniy (ULS) apkrovos deriniy
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0.037
0.099
0.145 |
a
//“"' B
-0.215 [
'd 0.202
-0.206 |
i
0469 | |'0ocs
0.488 -0.429 0.192
-0.438 UMz 0.5kNm
Lk Max=0.544
Min=-0.481

Cases: 17t032

9.23 pav. Lenkimo momenty Mz pasiskirstymas portalo juostose nuo skai€iuotiniy (ULS) apkrovos deriniy

U = 61.480 |

U =46.638 |

i
| U = 27.374
U = 22.807
| U=11528 |
| U=8.149
U=1.601 |
U = 0.908
ﬂ “Dis 100mm
Max=65.295

Cases: 33t048
9.24 pav. Mazgy poslinkiai nuo charakteristiniy (SLS) apkrovos deriniy

Lapas

Lapy

Laida
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Oro linijy, atviros skirstomosios jrangos, transporto linijy kontaktiniy tinkly

konstrukcijy ribiniai poslinkiai ir jlinkiai
Konstrukcijos apibudinimas ir Atramy Santykiniai traversy jlinkiai
nuokrypio kryptis santykinés (tarpatramio arba gembés ilgiui)
nuokrypos Vertikalieji Horizontaligji
tarpatramyje gembéje tarpatramyje gembéje
1. Galinés ir kampinés inkarinio 1/120 1/200 1/70 Neribojama | Neribojama
tipo oro linijy atramos iki 60 m
aukscio iSilgai laidy Neribojama | Neribojama
2. Inkarinio tipo oro linijy atramos 1/100 1/200 1/70 Neribojama | Neribojama
iki 60 m aukscio isilgai laidy
3. Tarpinés oro linijy atramos Neribojama 1/150 1/50 Neribojama | Neribojama
(iSskyrus pereinamasias) isilgai
laidy 1/200 1/70
4. Pereinamosios visy tipy oro 1/140 1/200 1/70
linijy atramos, aukstesnés nei 60 Neribojama | Neribojama
m iSilgai laidy
5. Atviros skirstomosios jrangos 1/100 1/200 1/70 - -
atramos i8ilgai laidy - -
6. Atviros skirstomosios jrangos 1/70 Neribojama | Neribojama
atramos skersai laidy
7. Jrangos atramos 1/100 1/300 1/250
8. Jrangos sijos -

Pastabos: 1. Kai yra avariniai ir montaziniai rezimai, atviros skirstomosios jrangos atramy ir oro linijy traversy

atramy nuokrypiai nenormuojami.

2. Nuokrypiai ir jlinkiai, pateikti 7 ir 8 poz., turi bati sumazinti, jei jrangos eksploatacijos techninés
saglygos numato grieztesnius apribojimus.
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- % FX=-5.400/0.510 FX=161073/1.073
FX=-6.002/0.700 if FY=-0.838/0.936 FyY=-0.852/ {0

FY=-0.933/0,994 FZ=-179.020/-7.946

FX=-0.758
FY=-6.585/0.
FZ=-112.848/27.510

FX=-0.697/1.184
FY=-6.043/0.457
FZ=-18.101/116.674

FX=-0.834/1.305
FY=:6.869/0.522

FX=-5.900/0.344
= FZ=-109.512/23.984

= RM kNm

FX=-0.756/1.222 — RF kN

FY=-6.659/0.348
FZ=-17.950/121.140 Cases: 17t032

9.25 pav. Atraminés reakcijos j pamatus

Lapas Lapy

Laida
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11.12.

N

i
|

=

Konstrukciniy elementy laikomosios galios patikrinimas

S Sp—

80x8

Simplified results Displacements Detailed results

Member deflection

uy =0.001 mm < uy max = L/150.000 = 1.886 mm

Governing load case:
uz =0.186 mm < uz max = L/150.000 = 1.886 mm

Governing load case:

=]

uinst,y = 0.001 mm

Governing load case:

uinst,z = 0.167 mm

Governing load case:

Member node

9.27 pav. DidZiausias elemento laikomosios galios iSnaudojimas tinkamumo ribiniam baviui

displacements

Section OK
Member 528 Tinklelis_528
Verified
34 SLS W90 max, T-5C (1+3+12)*1.000+9%0.600
Verified

35 SLS W45 max, T-5C (1+4+12)*1.000+90.600

< uinst,maxy = L/150.000 = 1.886 mm

1*3 +0.6%9 +1¥12

< uinst,max,z = L/150.000 = 1.886 mm

1%4 +0.6%9 +1%12

Verified

Verified

H

OK

Forces

Detailed

Calc. Note

Parameters

Help

» 2
e
Results Messages Calc. Note Close
Help
306 Tin R 0.493]19 ULS (STR | )
528 Simple mem| (| 80x8 S355 | 122474] 12247 19 ULS (STR) W45 fatio
304 [®]| P 3535 | s355 38729 75.935] 0481|19 ULS (STR) W45 Sidlysls Map
229 Tinklelis_225| @ LP 70x70x6 S 355 16.350] 32.148]  0416[19 ULS (STR) W45 Calculation polnts
240 [ | LP 35x35x4 S 355 61.502| 120.585 0.402| 19 ULS (STR) W45 Division: n=3
124 Member_124] )| LP 90x90x8 S 365 28.946] 56.942]  0363[19 ULS (STR) W45 Extremes:  none
228 Tinklelis_228] [| LP 70x70x6 S 355 16.350| 32.148|  0.361)19 ULS (STR) W45 Additional:  none
8 Member 8 |[|LP 110x110x| S385 23676 46578  0.360]19 ULS (STR) W45
= N1
Section OK | ok
ection
!g Auto Member 306 Tinklelis_306 (o)
Point / Coordinate: 3/x=1.00L=0.513m \%
LP 35x35x4 i Load case: 19 ULS (STR) W45 max, T-5C 1%1.350+(4+12)*1.300+9%0.780
Simplified results pisplacements Detailed results
FORCES
N,Ed = 26.129 kN My,Ed = 0.036 kN*m Mz,Ed = 0.004 kN*m Vy,Ed = -0.008 kN
Nc,Rd = 94.785 kN My,Ed,max = 0.036 kN*m Mz,Ed,max = 0.004 kN*m Vy,T,Rd = 28.681 kN
Nb,Rd = 56.962 kN My,c,Rd = 0.674 kN*m Mz,c,Rd = 0.305 kN*m Vz,Ed = 0.093 kN o
Vz,TRd = 28.681 kN orees
Tt,Ed = -0.000 kN*m
Class of section = 3
LATERAL BUCKLING
XLT = 1.000
BUCKLING y BUCKLING z Calc. Note
Ly=0.513m Lam_y = 0.507 Lz=0.513m Lam_z = 0.994
Parameters
Lery =0.513 m Xy = 0.881 Ler,z=0.513 m Xz =0.601
|§] Lamy = 38.729 kzy = 0.938 g Lamz = 75.936 kzz = 1.205
Help
SECTION CHECK
N,Ed/Nc,Rd + My,Ed/My,c,Rd + MZ,Ed/Mz,c,Rd = 0.316 < 1.000 (6.2.1(7)) :
VZ,E4/VZ,T,Rd = 0.003 < 1.000 (6.2.6-7) it
MEMBER STABILITY CHECK
Lamy = 38.729 < Lam,max = 180.000 Lamz = 75.936 < Lam,max = 180.000 STABLE
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT *My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.493 < 1.000 (6.3.3.(4)) jvailable 305 A1 388 2CAI 1
9.26 pav. Didziausias elemento laikomosios galios iSnaudojimas saugos ribiniam baviui
= L
Results - Messages Calc. Note Close
Material Help
7 19 ULS (STR) W 99 |
529 Tinklelis_529] 122474 12247] 0345] 17uLs(sTR)WO | 0.000] 06%9+ 1413 0.073] 34 SLS W90 max fatlo
6 Member_6 || LP 110x110x 23676| 46.578] 0150 17ULS (STR)WO |  0.044| 122+ 0.6°9+ 1112]  0.070] 35 SLS W45 max Analyss Map
7 Member_7 || LP 110x110x 23676 46578] 0.265] 17ULS(STR)WO |  0.044] 172+ 069+ 112]  0.069] 35 SLS W45 max, i~ polnts
2 Member 2 [[®[LP 110x110x 236761 465781 0.146] 17ULS(STR)WO | 0.042[33 SLS WO max, T-|  0.068] 35 SLS W45 max Divison:  n=3
= N 35 SLS W45 max, Extremes:  none
1%2 + 0.6*9 + 112 Additional:  none
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11.13.  Avariniy situacijy jvertinimas

Kadangi portalas yra simetriSkas ir laidy tvirtinimas prie konstrukcijy taip pat simetriSkas, todél skaic¢iuojant
avarines situacijas, jvertinami tokie atvejai:

1. Nutrdkes pirmas laidas
2. Nutrikes antras laidas
3. Nutrukes trosas.

& kN

¢ kN
9.29 pav. Avariné situacija. Nutrikes antras laidas
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9.30 pav. Avariné situacija. Nutrikes trosas

Elementy laikomosios galios iSnaudojimas, esant skirtingoms avarinéms situacijoms

Tarpatramis iSilgai laidams - 19,5 m
Nutrikes pirmas laidas 0,482
Nutrikes antras laidas 0,482
Nutriokes trosas 0,482
Laidai nenutroke 0,493

Atlikus elementy laikomosios galios skai€iavimus pagal saugos ribinj bavj, matome, jog esant avarinéms
situacijoms, portalo elementy iSnaudojimas yra ne didesnis, nei esant jprastai eksploatacinei situacijai.

11.14. Mazgy skaiciavimas

Portalo mazgai apskaiciuojami remiantis EN 1993-1-8: 2005. Skaiciuojami portalo mazgy tipai:

e Atraminis pamato (1 mazgas)

e Traversos ir bokstelio jungimo (2 mazgas)

e Bokstelio juosty jungimo mazgas (3 mazgas)

e Tinklelio prie juosty jungimo mazgas (4 mazgas)

2025/012-XX-TDP-SK.IS
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11.14.1. Atraminio mazgo skaiciavimas

Atraminio mazgo schema pateikta 9.31 paveiksle.

u‘]
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9.31 pav. Atraminio mazgo (1) schema

Sio tipo mazgams tikrinama:
e varzty kirpimas (2.1 formulé).
o plokstés glemzimas dél kirpimo (2.2 formulé)
e varzty tempimas (2.5 formulé)
e plokstés praspaudimas dél tempimo (2.6 formulé)
e mazgo kirpimas ir tempimas kartu (2.9 formulé)

e virintinés sidlés stiprumas (2.10 formulé)

Inkariniy ir neinkariniy varzty skaiCiavimas

A laikomojo tipo kerpamosioms jungtims turi bati patikrintos Sios sglygos:

F,opa SF, s (2.1)
E, g < Fy ras (2.2)
Cia: F, p, —glemziamojo galia;
F, rs —kerpamoji galia.
Kerpamoji galia vienai kirpimo plokStumai Fv)Rd nustatoma pagal idraiska:
a,-f, A
F, gy =———"n; 2.3)
]/mZ
gia: ¢, = 0,6 kai varztai 8.8 klasés;
fub — varzto (strypo) tempiamoji stiprio riba;
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A - bendras varzto skerspjavio plotas, kur d-varzto skersmuo;
Vv, — dalinis patikimumo koeficientas 1,25;

n —varzty (strypuy) kiekis.

Varzty kirpimo tarpinés skaicCiavimy reikSmes ir rezultatai.

Geometrija | Medziaga | Apkrova Laikomoji galia Salyga
Mazgas
d,mm| n,vnt. | fup, MPa | F,gq, kN Fyra kN I3naud., % | F,z0 < F, zas
1 20 8 800 192 752,4 26 OK

Glemziamoji galia F, ., nustatoma pagal iSraiska:
ki-a,-f, -d-t
Fp g =————— S - (2.4)
Vm2

e
Gia: k, — maziausia i§ reikdmiy 2,8—=—1,7 arba 2,5;

o

a, —maziausia i reikSmiy ad;Lb;l , kur (@, =%, galiniams ir a; = 3% - i vidiniams varztams);
u 0

/. — plieno stiprio riba;

d - varzto (strypo) diametras;

t — glemziamos plokstelés storis;

Vi - dalinis patikimumo koeficientas 1,25;

n —varzty (strypy) kiekis.

Plokstés glemzimo dél kirpimo tarpinés skai€iavimy reikSmés ir rezultatai.

Geometrija MedZiaga | Apkrova Laikomoji galia Salyga
Mazgas
t,mm | n,vnt. | e;;e;;pymm | fy,MPa | Fypg, kN | Fyrg, kN | 18naud., % | F, oy < F, zy5
1 10 8 50; 45; 60 490 192 1072 18 OK

Pagal EN 1993-1-8: 2005 D tipo tempiamosioms jungtims turi bati patikrintos Sios sglygos:
Fopq S F ps (2.9)

F:‘,Ed < B[),Rd; (26)

Cia: Ft’Rd — tempiamoji galia;
B ¢ — Praspaudziamoji kerpamoji galia;

p

Tempiamoji galia F,)Rd nustatoma pagal iSraiska:

Lapas Lapy Laida
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k,-f,-A
Bl gy =10 Jus A, n; 2.7)
V2
Cia: k2 —0,9; kai varztas su nepaslepiamaja galvute;
fub — varzto tempiamaji stiprio riba;
AS — varzto arba inkarinio varzto tempiamujy jtempiy plotas, kur d-varzto skersmuo;
Y, — dalinis patikimumo koeficientas 1,25;
n —varzty (strypy) kiekis.
Varzty tempimo tarpinés skai€iavimy reikSmeés ir rezultatai.
Geometrija MedzZiaga | Apkrova Laikomoji galia Salyga
Mazgas
d,mm | nvnt. | fu,,MPa | Fypq, kN Fyra, kN 13naud., % | F, py < F pys
1 20 8 800 4.4 1129 0 OK
Praspaudziamoji kerpamoji galia B,
0,67d t, f,
Bp’Rd = 1, (2.8)
e
Cia: dm — atstumo tarp varzto galvutés ar verzlés (kuri mazesné) Soniniy briauny arba plok$tumy vidurkis;
t, — plokstelés storis;
/. = plieno stiprio riba;
Y, — dalinis patikimumo koeficientas 1,25;
n —varzty (strypuy) kiekis.
Jungiamy elementy praspaudimo dél tempimo/kirpimo tarpininés skaiciavimy reikSmés ir rezultatai
Geometrija Medziaga | Apkrova Laikomoji galia Salyga
Mazgas
dm,mm | n,vnt. | ty,,mm | fy,MPa | Figq, kN | Bpra, kN | ISnaud., % F;,Ed < Bp,Rd;
1 32 8 10 490 4,4 1915 0 OK
Pagal EN 1993-1-8: 2005 turi bati patikrinta kirpimo ir tempimo kartu sglyga:
F F
LT (2.9)
Fv,Rd 1’4'E,Rd
Cia
Lapas Lapy Laida
2025/012-XX-TDP-SK.IS
73 79 0




-

CONNECTO

LIETUVA

F, z, - veikianti skaiCiuotiné kirpimo jéga;

v

F,Rd - kerpamoji galia vienai kirpimo plokstumai;

F, zs - tempiamoji galia;
F,,Ed - veikianti skaiCiuotiné tempamoji jéga;
Mazgo kirpimo ir tempimo kartu tarpininés skaiiavimy reikSmés ir rezultatai.
Apkrova | Apkrova La|ko.m01| Laikomoji galia Salyga
galia
Mazgas
Fora kN | Fogg, kN | Fora,kN | Fopa, kN I$naud., % + <1
Fv,Rd 1,4 E,Rd
1 192 4.4 752,6 1129 26 OK
Virintinés sidlés skaiCiavimas
Skaiciuotiné kertinés virintinés sidlés laikomoji galia gali buti laikoma pakankama, jei bet kuriame jos
taske visy sitlés perduodamuyjy jégy vienetinio ilgio atstojamoji atitinka §j kriterijy:
Fpa S Fras (2.10)
Cia: Fw,Ed — skaicCiuotiné virintinés sitlés vienetinj ilgj veikiancios jégos reikSmé;
F,, rs — skaiciuotiné vienetinio ilgio virintinés sidlés laikomoji galia.
Skaiciuotiné vienetinio ilgio virintinés sitlés laikomoji galia FW’Rd. pateiktg formule:
Fora = fowa @ (2.11)
cia: f,, , — skaiCiuotinis sitilés kerpamasis stipris;
a — pasirenkamas sitlés storis.
Skaiciuotinis sitlés kerpamasis stipris randamas pagal formule:
/3
d = &; (2.12)
ﬂw . ymZ
Cia: ]2 — vardiné silpnesneés i$ sujungty daliy tempiamoiji stiprio riba;
B, — atitinkamas koreliacijos koeficientas, kai plieno klasé S355, 3, =0,9;
V\» — dalinis patikimumo koeficientas 1,25.
Lapas Lapy Laida
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Virintinés sidlés stiprumo tarpininés skaic¢iavimy reikSmés ir rezultatai.

Geometrija | Medziaga | Apkrova Sti}]"é_s Laikomoji galia Salyga
stipris
Mazgas fowa»MPa | Fypa, N
amm | l,mm| f,MPa | F.g4, kN o ka ISnaudojimas Fw,Ed < Fw,Rd
/mm

1 8 1120 490 192 251,5 2011 8,5 OK

11.14.2. Traversos ir bokstelio tvirtinimo mazgo skai€iavimas
Traversos ir bokstelio tvirtinimo mazgo (2) schema pateikta 9.32 paveiksle.

2-2

Siam mazgui patikrinta:

9.32 pav. Mazgo 2 schema

e varzty kirpimas (2.1 formulé)

e plokstelés glemzimas (2.2 formulé)

e varzty tempimas (2.5 formulé)

e plokstés praspaudimas dél tempimo (2.6 formulé)

e mazgo kirpimas ir tempimas kartu (2.9 formulé)

Varzty kirpimo tarpinés skaiciavimy reikSmés ir rezultatai.

M20

Geometrija Medziaga | Apkrova Laikomoji galia Salyga
Mazgas
d, mm nvnt. | fup, MPa | Fgg, kN | Fyra, kN |18naud., % | F, ;y < F, 445
2 20 800 16,5 94 18 OK

Plok&telés glemzimo tarpinés skaiciavimy reikdmés ir rezultatai.

Geometrija Medziaga| Apkrova Laikomoji galia Salyga
Mazgas
t,mm | n,vnt. e;, mm fiMPa | Fypa, kN | Fypa kN ISnaud., % | F, ;g < F) zqs
2 6 1 40; 490 16,5 49,5 33 OK
Lapas Lapy Laida
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Varzty tempimo tarpinés skai€iavimy reikSmeés ir rezultatai.

Geometrija MedzZiaga | Apkrova Laikomoji galia Salyga
Mazgas
d,mm | n,ont. | fup, MPa | Fygq kN Fyra, kN ISnaud., % | F, ;g < F, zy>
2 20 1 800 4 141 2 OK
Plokstés praspaudimo dél varzty tempimo tarpinés skaiciavimy reikdmeés ir rezultatai.
Geometrija MedzZiaga | Apkrova Laikomoji galia Salyga
Mazgas
dm,mm| n,vnt. | t,,mm | f,,MPa | Fgq,kN | Bygra kN I8naud., % | £}z < B, s
2 32 1 6 490 4 143,6 2 OK
Mazgo kirpimo ir tempimo kartu tarpininés skaiciavimy reikSmés ir rezultatai.
Apkrova | Apkrova Laikcalmoji Laikomoji galia Salyga
galia
Mazgas Fora P
Fypa kN | Frpa, kN Fyra KN | Fppg kN ISnaud., % —t+— <
v,Rd 1’4'E,Rd
2 16,5 4 94 141 19 OK
11.14.3. Bokstelio juosty jungimo mazgo skai€iavimas
Bokstelio juosty jung,{’mo mazgo schema pateikta 9.33 paveiksle.
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9.33 pav. Mazgo (3) schema
Sio tipo mazgams tikrinama:
e varzty kirpimas (2.1 formulé).
o plokstés glemzimas dél kirpimo (2.2 formulé)
e varzty tempimas (2.5 formulé)
e plokstés praspaudimas dél tempimo (2.6 formulé)
e mazgo kirpimas ir tempimas kartu (2.9 formulé)
Lapas Lapy Laida
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Varzty kirpimo tarpinés skaiciavimy reikSmés ir rezultatai.

Geometrija | MedzZiaga | Apkrova Laikomoji galia Salyga
Mazgas
d,mm| n,vnt. | fup, MPa | F,gq, kN Fyra kN ISnaud., % | F, zy < F, zas
3 (vir8us) 20 6 800 74,5 564,5 13 OK
3 (apacia) 20 6 800 82,3 564,5 15 OK
Jungiamy elementy glemZimo dél kirpimo tarpinés skaiciavimy reikdmes ir rezultatai.
Geometrija MedZiaga | Apkrova Laikomoji galia Salyga
Mazgas
t,mm | n,vnt. | e;;e;;pymm | fy,MPa | Fypg, kN | Fyrg, kN | 18naud., % | F, ;g < F, py5
3 (virSus) 8 6 80; 35; 60 490 75,5 726,98 10 OK
3 (apacia) 10 6 50; 55; 60 490 82,3 813,7 10 OK
Varzty tempimo tarpinés skaiciavimy reikSmés ir rezultatai.
Geometrija Medziaga | Apkrova Laikomoji galia Salyga
Mazgas
d,mm | n,vnt. | fup, MPa | Fygq, kN Fy ra, KN 13naud., % | F, zy < F pys
3 (vir8us) 20 6 800 1,3 846,7 0 OK
3 (apacia) 20 6 800 0 846,7 0 OK

Jungiamy elementy praspaudimo dél tempimo/kirpimo tarpininés skaiciavimy reikSmés ir rezultatai

Geometrija Medziaga | Apkrova Laikomoji galia Salyga
Mazgas
dm,mm | nvnt. | t,,mm | f,,MPa | Fegq,kN | Bpra, kKN | 18naud., % F;,EdSBP,Rd,
3 (virSus) 32 6 8 490 1,3 1149 0 OK
3 (apacia) 32 6 10 490 0 1436 0 OK
Lapas Lapy Laida
2025/012-XX-TDP-SK.IS
77 79 0




-~y
. 4

CONNECTO

LIETUVA

Mazgo kirpimo ir tempimo kartu tarpininés skaiiavimy reikSmés ir rezultatai.

Apkrova | Apkrova Laiko.moji Laikomoji galia Salyga
galia
Mazgas
v Foa . Fooa
Fopa kN | Frga kN Fyra kN | Figa kN I3naud., % =
}1£d L4'Fbw
3 (virSus) 74,5 1,3 564,5 846,7 13 OK
3 (apacia) 82,3 0 564,5 846,7 15 OK

11.14.1. Tinklelio prie juosty jungimo mazgo (4 mazgas) skai¢iavimas

Atraminio mazgo schema pateikta 9.34 paveiksle.

170

488
80

170

CI's \
35 # 3
240 )
9.34 pav. Mazgo (4) schema
Sio tipo mazgams tikrinama:
e virintinés sidlés stiprumas (2.10 formulé)
Virintinés sidlés stiprumo tarpininés skaic¢iavimy reikSmeés ir rezultatai.
Geometrija | MedZiaga | Apkrova Sti_GIé_:s Laikomoji galia Salyga
stipris
Mazgas fowa»MPa | Fyra, N
amm | Lmm | f,MPa | Foga kN | ™ MR \snaudojimas | Fy s < F aa
/mm
4 4 190 490 27 251,47 1005,87 14 OK
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11.14.2. Portalo skaic¢iavimo iSvados

Projektuojamas 110 KV linijinis portalas tenkina ULS ir SLS ribiniy baviy salygas:

0,49 < 1,0 — skerspjuvio stiprumo/stabilumo salyga;

0,10 < 1,0 — elemento islinkio salyga;

65,3 mm < 143 mm — portalo vir§linés poslinkis pagal ribinio poslinkio salygg L/100;
33 % < 100 % - didziausias elementy mazgy iSnaudojimas.

12. ISVADOS

SkaiCiavimy iSvados dél rezultaty atitikties projekto rengimo dokumenty reikalavimams, normatyviniy

statybos techniniy dokumenty reikalavimams ir dél konstrukciniy elementy ir jungCiy laikomosios galios

iSnaudojimo:

Skaiiavimy rezultatai atitinka projekto rengimo dokumenty reikalavimus, normatyviniy statybos

techniniy dokumenty reikalavimus bei konstrukcijoms keliamus saugos ir tinkamumo ribiniy baviy

reikalavimus.

Konstrukciniy elementy laikomoji galia yra pakankama ir suprojektuoti elementai tenkina jiems keliamus

stiprumo (pastovumo) ir tinkamumo buviy reikalavimus.

Konstrukciniy elementy jung€iy laikomoji galia yra pakankama ir tenkina jungtims keliamus stiprumo ir

tinkamumo baviy reikalavimus bei uZtikrina bendrg stiprumg ir stabiluma.
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1. PRIELAIDOS, METODAI IR REIKALAVIMAI

1.1. Projektuojamos konstrukcijos
Sioje skai¢iavimy ataskaitoje pateikiami inZineriniai skaigiavimai sekan&ioms projektuojamoms
konstrukcijoms:

- valdymo pulto PVP cokolinei daliai.

1.2. Pagrindinés projektavimo prielaidos

Projekte yra numatyta jrengti 1 vnt. pastotés valdymo pultg. Statinio matmenys plane — 8,6x5,7x6,68 m.
SkaiCiavimuose nagrinéjami PVP cokolinés kabeliy pogrindzZio dalies metaliniy sijy ir kolony, ant kuriy
montuojamas modulinis pastatas, laikomuyjy galiy tikrinimai. Modulinis pastatas komplektuojamas kaip atskiras
gaminys, todél skai€iavimuose nenagrinéjamas. Taip pat pateikiami gelzbetoninés pamatinés plokstés bei
inkariniy varzty skaiCiavimai.

1.3. Skaiciavimo metodai

Konstrukcijy statiniai skai€iavimai atlikti baigtiniy elementy metodu naudojant Autodesk Robot Structural
Analysis 2025 kompiuterine programg. Kolony ir sijy elementy analizei taikyti ,bar” tipo elementai, pamatinei
plokstei — ,shell* tipo elementai. PlokStés pagrindo skaiCiavimai atlikti naudojant GEOS kompiuterine

programa. Inkariniai varztai skaiCiuojami Hilti kompiuterine programa.

1.4. SkaiCiuojamosios situacijos aprasas
Projektuojamg pastotés valdymo pulto cokoline dalj veikia konstrukcijy nuosavo svorio apkrova, PVP
svoris, veéjo, sniego bei kintama naudojimo apkrovos.

1.5. Bendrieji reikalavimai konstrukcijoms

Eil. Aprasymas ReikSmés | Matavimo Pastabos
Nr. vnt.
Tinkamumo reikalavimai

1. | DidZiausiasis leistinas g/b plokstés, g/b sijy ir L/250 Tariamai nuolatinis apkrovy
kompozitiniy sijy jlinkis atsizvelgiant j konstrukcijos derinys
iSvaizda ir bendrg tinkamuma.

2. Didziausiasis leistinas metaliniy sijy ir struktdros L/250 Tariamai nuolatinis apkrovy
jlinkis atsizvelgiant j konstrukcijos iSvaizdg ir bendrg derinys
tinkamuma.

3. Didziausiasis leistinas konsolinés dalies metalinés 2L/300 Tariamai nuolatinis apkrovy
struktdros jlinkis atsizvelgiant j konstrukcijos iSvaizdg derinys
ir bendrg tinkamuma.

4. | Didziausiasis leistinas metaliniy ir g/b konstrukcijy L/250 Charakteristinis derinys
iSankstinis islinkis.

5. Didziausias leistinas pastato horizontalusis poslinkis. H/500 Charakteristinis derinys

6. | Didziausias pastato vieno auksto leistinas h/500 Charakteristinis derinys
horizontalusis poslinkis.

7. Pamato ribinis bendras nuosédis 40 mm Charakteristinis derinys

8. | Gretimy pamaty santykinis nuosédziy skirtumas As/L.<0,002 Charakteristinis derinys
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9. Ribinis perdangos laisvyjy svyravimy daznis 3,0 Hz DazZninis derinys
10. | Pastato ribinis laisvyjy svyravimo daznis 0,95 Hz Dazninis derinys
Saugos ribiniy baviy apkrovy daliniai koeficientai
1. 1,1 Didziausiajai skaiciuotinei
reikSmei (EQU
Nuolatiniy poveikiy ye 0,9 Maziausiajai skaiciuotinei
reikSmei (EQU)
1,35 Didziausiajai skaiciuotinei
reikSmei (STR)
1,0 Maziausiajai skaiciuotinei
reikSmei (STR)
2. 1,3 Didziausiajai skaiciuotinei
Kintamuyjy poveikiy ya reikSmei, kai poveikis
nepalankus
0,0 Kai poveikis palankus
Saugos ribiniy baviy medziagy daliniai koeficientai
1. | Betono yc 1,5 Nuolatinei ir laikinajai
projektavimo situacijai
2. 1,2 Ypatingajai projektavimo
situacijai
3. | Armatdros ys 1,15 Nuolatinei ir laikinajai
projektavimo situacijai
4. 1,0 Ypatingajai projektavimo
situacijai
5. | Plienoys 1,0 Nuolatinei ir laikinajai
projektavimo situacijai
6. | Tempiamosios irties laikomajai galiai 1,25 Nuolatinei ir laikinajai
projektavimo situacijai
7. Metaliniy konstrukcijy mazgy daliniai koeficientai:
Varzty ir virintiniy sidliy laikomoji galia ym2 1,25 Nuolatinei ir laikinajai
projektavimo situacijai
Struktlros mazgy laikomoiji galia yms 1,0 Nuolatinei ir laikinajai
projektavimo situacijai
Stipriyjy varzty iSankstinis jtempimas ymr 1.1 Nuolatinei ir laikinajai
projektavimo situacijai

Ribinés leistinosios gelzbetoniniy elementy plysiy atsivérimo plo€iy wiim1 ir wiim2 reik§més, mm

Konstrukcijos eksploatacijos IS anksto IS anksto jtempti elementai, kai armatira
salygos nejtempti strypiné vieline
elementai, kai (oy< 1000 MPa), lynai,
armataros kuriy pavirsiuje viely (oy< 1500 MPa), lynai,
takumo jtempiai skersmuo d 2 3,5 mm kuriy d < 3,5 mm
oys< 500 MPa
Elementai yra uzdarose (Sildomose) wim1=0,30 Wim1=0.20
patalpose (XO, XC1) wim1=0,40 wim2=0,20
Wim2=0,10
Elementai yra atvirame ore ir grunte (XC2, wiim2=0,30
XC3, XC4, XF1, XF3)
Elementai veikiami dujinés ir kintamosios wim1=0,20 PlySiai neleidziami
agresyvios aplinkos (XA1, XA2, XD1, XF2, Wim2=0,15
XF4, XS1)
Elementai veikiami skystosios agresyvios wim1=0,20
aplinkos (XA1, XA2, XD1, XS2, XS3) Wim2=0,15
LAPAS | LAPY LAIDA
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2. PVP COKOLINES DALIES KOLONU IR SIJY SKAICIAVIMAI

2.1. Nagrinéjamos konstrukcijos apraSymas

2.1 pav. Nagrinejamos konstrukcijos geometrija ir skerspjaviai

2.2 pav. Konstrukcijos medziagiSkumas

2.2. Apkrovos

Apkrovos ir poveikiai skaiCiuoti remiantis LST EN 1991 Poveikiai konstrukcijoms. Konstrukcijos

projektuojamas taip, kad galimy deformacijy dydziai nevirSyty tinkamumo ribiniy baviy. Pagrindiniy apkrovy

lentelé, pateikta Zemiau.

2025/012-XX-TDP-SK.IS
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Case Case name Nature Analysis type
1 Nuosavas svoris Structural Static - Linear
2 Namelio svoris Structural Static - Linear
3 MNaudojimo namelyje Structural Static - Linear
4 Vejas Category A Static - Linear
5 Sniegas Category A Static - Linear
6 MNaudojimo ant stogo Category A Static - Linear
7 Saules moduliai Category A Static - Linear
8 Maudojimo ant plokstes Category A Static - Linear

2.3 pav. Apkrovos

2.3. Nuolatinés apkrovos

Nuolatinés apkrovos ant konstrukcijos priimamos remiantis projektavimo normomis LST EN 1991-1-3.
Pacios konstrukcijos nuosavas svoris jvertinamas skai€iavimo programoje.

Nuolatiniy apkrovy dalinis patikimumo koeficientas yra 1,35.

Y -PZ kG
Cases: 1 (Nuosavas svoris)

2.4 pav. Cokolinés konstrukcijos nuosavas svoris

Modulinio pastato konstrukcijy svoris priimamas ~1 kN/m?2.

LAPAS | LAPY | LAIDA

2025/012-XX-TDP-SK.IS




~
~

CONNECTO

LIETUVA

Y 445 kN/m
Cases: 2 (Namelio svoris)

2.5 pav. Modulinio pastato konstrukcijy nuosavas svoris

2.4. Naudojimo apkrova

Apkrova priskiriama prie kintamujy poveikiy. Jg sudaro numatoma jrangos, Zzmoniy ir baldy apkrova.
Naudojimo apkrova ant pastato stogo priimta 0,4 kN/m2,

Naudojimo apkrovai patikimumo koeficientas priimtas 1,30.

Y - kPa
Cases: 3 (Naudojimo namelyje)
2.6 pav. Naudojimo apkrova modulinio pastato viduje
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pZ=-1.00 | pZ=-0.80
pZ=-1.00  pZ=-0.80 | —
2--0.80 pZ=-1.00
Z=-0.80 Z=-1.00
Z=-0.8
Y 444 KN/m

Cases: 6 (Naudojimo ant stogo)

2.7 pav. Naudojimo apkrova ant modulinio pastato stogo

2.5. Véjo apkrova

Apkrova priskiriama prie kintamyjy poveikiy. Véjo apkrovos priimamos pagal projektavimo normas
LST EN 1991-1-4. Pagal vietove (Pakruojo r.), projektuojamos konstrukcijos priskiriamos |-gjam véjo apkrovy
rajonai. Pagal priskirtg rajong charakteristiné véjo greicio pagrindiné atskaitiné reikSmé yra 24 m/s.

Véjo apkrovos dalinis patikimumo koeficientas yra 1,3.

Net wind pressure on zone A Whet A = -1.059 kN/mZ
Net wind pressure on zone B Whet,B = -0.757 kN/m2
Net wind pressure on zone C Whet,c = N/A
Net wind pressure on zone D Whet,D = 0.832 kN/m?
Net wind pressure on zone D' Wnet,D‘ =N/A
Net wind pressure on zone E Whet,E = -0.536 kN/m?
Plan Side Elevation 2-2
1 d
» T T
- wind n  e=min(b, Zh)
Zones A, B, C
i Front Elevation 1-1'
LLL — | Zones D, D' ZoneE b ih=2o PEE= liiyh=h
— b b b
gl
Zones A, B, C : h_%._f!@{: " f f
o b i
oAt _*a 7
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Y 4 kN/m
Cases: 4 (Vejas)
2.8 pav. Véjo apkrova

2.6. Sniego apkrova

Apkrova priskiriama prie kintamyjy poveikiy. Pagal teritorinj paskirstyma statinys yra I-ame sniego rajone,

taciau pagal TU priimama sniego antZzeminés apkrovos charakteristiné reikSmé sk = 1,6 kN/m2. Sniego

apkrovos patikimumo koeficientas priimtas 1,3.

pZ=-3.90 | p7=3.00 |
07=-3.90 Z=-3.00

Z=-3.00

pZ=-3.90

Z=-3.00 Z=-3.90
=-3.0

.
.
Meeag
: e

Y 554 KN/m

Cases: 5 (Sniegas)
2.9 pav. Sniego apkrova

2.7. Apkrovy deriniai

Apkrovy deriniai sudaromi vadovaujantis projektavimo normomis LST EN 1990/A1.
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Poveikiy skaiCiuotinés reikSmés (STR/GEO — B grupé) ye.sup=1,35 (nuolatinéms apkrovoms), yq,1=1,3
(kintamoms apkrovoms).

Konstrukcijos patikrintos pagal:

e saugos ribinius bavius:

- Saugos ribiniy baviy nuolatiniy ir trumpalaikiy skaiciuotiny situacijy poveikiy skaiciuotinés reikSmés

turi atitikti pateiktas NA2.4(B) lenteléje (LST EN 1990:2004);

e tinkamumo ribinius bavius:

- Ribiniy tinkamumo biviy dalinius koeficientus reikia imti lygius 1,0.
Statybos metu atsirandancios apkrovos nuo statybiniy mechanizmy, medziagy sandéliavimo ir kt. neturi virSyti
pagrindiniy laikan¢iyjy konstrukcijy leistiny apkrovy, kurios betarpiSkai veikia jas eksploatacijos metu.

Rekomenduojamos W koeficienty reikSmés

Poveikis Yo Y Y
Statiniy naudojimo apkrovos, kategorija (zr. EN 1991-1-1)
A kategorija: namy ir gyvenamieji plotai 0,7 0,5 0,3
B kategorija: jstaigy plotai 0,7 0,5 0,3
C kategorija: susibarimy plotai 0,7 0,7 0,6
D kategorija: parduotuviy plotai 0,7 0,7 0,6
E kategorija: saugykly plotai 1,0 0,9 0,8
F kategorija: eismo plotai, transporto priemoniy svoris < 30 kN 0,7 0,7 0,6
G kategorija: eismo plotai, 30 kN < transporto priemoniy svoris < 160 kN 0,7 0,5 0,3
H kategorija: stogai 0 0 0
Statiniy sniego apkrovos (zr. EN 1991-1-3) 0,7 0,5 0,2
Statiniy véjo apkrova (Zr. EN 1991-1-4) 0,6 0,2 0
Temperatlra (ne gaisro) statiniuose (Zr. EN 1991-1-5) 0,6 0,5 0
Combinations Name Analysis type Definition
9(C) COMB1 ULS| Linear Combinati| (1+2+7)*1 35+(3+4+5+6+8)*1 30
10 (C) COMB2 SLS| Linear Combinati (1+2+3+4+5+6+7+8)*1.00

2.10 pav. Apkrovy deriniai

2.8. Inzineriniy skaiciavimy iSvesties duomenys

-0.00

427 | ST~~~ 0.00 1
o -0.00 UMz 1kNm
: 3 091 ] Max=7.06
-0.00 [ 4 Min=-7.31
i UMy 5kNm
= Max=16.97
Min=-0.00
L
. Cases: 9 (COMB1 ULS)

2.11 pav. Lenkimo momenty pasiskirstymas metalinése sijose nuo skaiciuotiniy (ULS) apkrovos deriniy
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19.53 B
R 20.22 6.26
19.53 -
2 | : 6.39 6.34 ]
8. 12.14 [ 4 ; UFz 5kN
-19.53 e Max=20.51
-11.04 -20.22 v I Min=-20.51
UFy 5kN

Max=14.60
£ Min=-14.14
A
X

Cases: 9 (COMB1 ULS)

2.12 pav. Skersiniy jégy pasiskirstymas metalinése sijose nuo skaiciuotiniy (ULS) apkrovos deriniy

U Fx+c Fx-t 10kN
Max=10.15
Min=-27.56

Cases: 9 (COMB1 ULS)

2.13 pav. ASiniy jégy pasiskirstymas metalinése sijose nuo skaiciuotiniy (ULS) apkrovos deriniy

U Fx+c Fx-t 10kN
Max=55.69
Min=34.84

Cases: 9 (COMB1 ULS)

2.14 pav. ASiniy jégy pasiskirstymas kolonose nuo skaiciuotiniy (ULS) apkrovos deriniy
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Y Fz 0.5kN
Max=1.26
Min=-0.97
“Fy 5kN
Max=-3.26
Min=-13.03

Cases: 9 (COMB1 ULS)
2.15 pav. Skersiniy jégy pasiskirstymas kolonose nuo skaiciuotiniy (ULS) apkrovos deriniy

[-000] 502
-0.00| |
| 0.00 |
0.82

0.00 |
518 0.00|/ @ 0.00 = Mz 5kNm
- k Max=0.00
0.45 Min=-11.91
.JL # UMy 0.5kNm
Max=0.88
ﬁ Min=-1.16
Y
Cases: 9 (COMB1 ULS)

2.16 pav. Lenkimo momenty pasiskirstymas kolonose nuo skaiciuotiniy (ULS) apkrovos deriniy

_UX=0.039 S,
_UX =0.098

7z
\,

UX = -0.000 /

UX = -0.001 :
' “Dis 1mm

i Max=1.792
Y
Cases: 10 (COMB2 SLS)
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UY = 0.457

“'Dis 1mm
Max=1.791

Y
ﬂ‘x Cases: 10 (COMB2 SLS)

“Dis 1mm

Max=1.823
Y
- Cases: 10 (COMB2 SLS)

2.17 pav. Mazgy poslinkiai nuo charakteristiniy (SLS) apkrovos deriniy

FX=0.55 FX=0.46 FXfO.1 5 FXf-0.26
FyY=_5 64 FY=-11.81 FY:-1 1.86 FY:-1 0.44 FX=.0.45
= FZ=53.97 FZ=52.20 FZ=47.00 o
l'\:nzx——450'1367 MX=10.79 MX=10.83 | MX=9.54 E;:;}fé‘f
MY=0.50 MY=0.42 MY=0.14 MY=-0.24 MX_'9 50
: MZ=-0.26 MZ=0.64 T
MY=-0.41
MZ=0.09
FX=-0.58
FY=-4.54
FX=0.48 Fz=35.16
FY=-5.69 MX=4.15
FZ=40.37 MY=-0.53
MX=5.2 MZ=-0.83
MY=0.44 FX=
: = FX=-0.21 FX=-0.49 FY=H
Eé;% FY=-10.74 | FY=-455 FZ=50.
F7=55 20 FZ=47.00 FZ= MX=
V-1 MX=9.82 MX=4.16 MY=
MY:0 13 MY=-0.19 MY=-i|if MZ=-0.06
Tk MZ=0.25 MZ=|
MZ=0.24 : : — RM KNm
—— RF kN

Cases: 9 (COMB1 ULS)
2.18 pav. Atraminés reakcijos nuo skaiciuotiniy (ULS) apkrovos deriniy
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P New Thickness - X & Building soils - calculations of K coefficient — >
Homogeneous  Orthotropic N Level Thickness Color Unit weight | Friction angle
(m) (m) (kG/m3) (Deg)
1 |sandy clays 0.00 0.20 1800.00 20.0
2 |clayey sands IG-2 -0.20 1.80 2200.00 23.0
h 3 |well graded sands IG -2.00 4.50 1750.00 38.0
t 4 |poorly graded sands -6.50 2.50 1950.00 18.0
5 |poorly graded sands -9.00 1950.00 18.0
6 | I
Label: TH40_CONC  Color:
© Constant Th= 400  (mm) Edit soil database
(O variable along a line Soil profile
(O variable on a plane Name: C:\OneDrive\OneDrive - UAB Connecto Liet
Point coordinates Thicknesses
(m) (mm) Save as Open
P1:  0.000; 0.000; 0.000 0 Foundation type
P2FS 0.000; 0.000; 0.000 0 °Rigid
B3 0.000; 0.000; 0.000 0 ;
g g Y (O Flexible
Domestofnena 200 "3 [>>
Estimated foundation load: 222 (kPa)
Dimensions (m) Elastic coefficient
Parameters of foundation elasticity A= 8.56 K= 2473760 (kN/m3)
Material: C30/37 v B= 566 KZ= 2473760 (kN/m3)
Add Close Help Note OK Close Help
2.19 pav. Pamato plokstés duomenys
2.9. Konstrukciniy elementy laikomosios galios patikrinimas
S £N 1993-1:2005/A1:2014 - Member Verification (SLS ; ULS) 229t0245 254t0265 = (] X .? l;;. '
Results ' Messages Calc. Note Close
Help
2 ean 3 9 COMB1 ULS
244 Beam 244 |[®|HEA 160 i ] 53| 9comB1uLs Rotio =
230 Beam_230 [[@@)|HEA 160 5235 4567| 7529 0.33| 9comsiuLs Ansiyels Map
236 Beam_236 || HEA 160 $235 4567] 7529|033 9coOMB1ULS iAo
229 Beam_229 |[@@|HEA 160 5235 4445] 7328]  030] 9comBiuLs Diision:  n=3
235 Beam_235 || HEA 160 5235 4445] 7328]  030] 9comBiuLs Extremes:  none |
Additional:  none |
I B RESULTS - Code - EN 1993-1:2005/A1:2014 — X
[ Sedionok s =
@ At Member 238 Beam_238 6
P —— Point / Coordinate: 2/x=0.50L=1335m %
| Hea 160 4 Load case: 9 COMB1 ULS (1+2+47)%1.35+(3+4+5+6+8)*1.30 V
Change
Simplified results Displacements Detailed results
FORCES
NEd = 2.21 kN My,Ed = 14.98 kN*m MzEd = 3.98 kN*m Vy,Ed = 2.31 kN
NeRd = 911.13 kN My,Ed,max = 14.98 KN*m  MzEd,max=-731 kN*m  Vy,T,Rd = 441.32 kN
Nb,Rd = 911.13 kN My,c,Rd = 57.61 kN*m Mz,c,Rd = 27.64 kN*m
MN,y,Rd = 57.61 kN*m MN,ZRd = 27.64 kN*m Forces
Mb,Rd = 53.51 kN*m TtEd = 0.00 kN*m Detailed
Class of section = 1
LATERAL BUCKLING
z=1.00 Mcr = 144.19 KN*m CurveLT - b XLT = 0.90
Ler,upp=2.670 m Lam_LT = 0.63 fiLT = 0.69 XLT,mod = 0.93
BUCKLING y BUCKLING z Calc. Note
Parameters
kyy = 1.00 kzz = 1.00
Help
SECTION CHECK
My,Ed/MN,y,Rd = 0.26 < 1.00 (6.2.9.1.(2)) |
Vy,Ed/Vy,T,Rd = 0.01 < 1.00 (6.2.6-7) l‘ [ -
| MEMBER STABILITY CHECK =
N,Ed/(Xy*N,RK/gM1) + kyy*My,Ed,max/(XLT*My,RK/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.55 < 1.00 (6.3.3.(4)) e w5 & s A0 (CONCR
LAPAS | LAPY | LAIDA
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2.20 pav. DidZiausias elemento laikomosios galios iSnaudojimas saugos ribiniam baviui

Results Messages

Material

9 COMB1 ULS

Case (uy)

75.2 10 COMB2 SLS 0.23

236 Beam_236 9 COMB1 ULS 10 COMB2 SLS

229 Beam_229 73.28 0.30] 9 COMB1ULS 0.11| 10 COMB2 SLS 0.21
235 Beam_235 73.28 0.30| 9COMB1ULS 0.03| 10 COMB2 SLS 0.21
233 Beam_233 75.29 0.29] 9COMB1ULS 0.00f 10 COMB2 SLS 0.20
238 Beam_238 67.01 0.55| 9 COMB1ULS 0.11| 10 COMB2 SLS 0.18

2 RESULTS - Code - EN 1993-1:2005/A1:2014 = X
Section OK
Member 230 Beam_230
Simplified results Displacements Detailed results
Member deflection
uy = 0.907 mm < uy max = L/200.00 = 15.000 mm Verified

Governing load case:

uz = 3.392 mm

=

Governing load case:

< uz max = L/200.00 = 15.000 mm

Member node displacements

2.21 pav. Didziausias elemento laikomosios galios iSnaudojimas tinkamumo ribiniam

=

Results Messages

10 COMB2 SLS (1+2+3+4+5+6+7+8)*1.00

Verified

10 COMB2 SLS (1+2+3+4+5+6+7+8)*1.00

Forces

Detailed

Calc. Note

Parameters

Help

Calc. Note Close
Help
Ratio
Analysis Map

Calculation points:

Division:
Extremes:
Additional:

n=3
none
none

23
\0

baviui

Case (uz)

Case (vy)

9 COMB1 ULS 10 COMB2 SLS 10 COMB2 SLS |
259 Kolona_259 RECT_150x1 31.07 31.07 0.25| 9COMB1ULS : 0.00f 10 COMB2 SLS 0.16| 10 COMB2 SLS
258 Kolona_258 RECT_150x1 31.07 31.07 0.26| 9COMB1ULS = 0.01| 10 COMB2 SLS 0.16| 10 COMB2 SLS
260 Kolona_260 RECT_150x1 31.07 31.07 0.25| 9COMB1ULS - - 0.00 10 COMB2 SLS 0.15| 10 COMB2 SLS
262 Kolona_262 RECT_150x1 31.07 31.07 0.22| 9COMB1ULS - - 0.00[ 10 COMB2 SLS 0.14| 10 COMB2 SLS
261 Kolona_261 RECT_150x1 31.07 31.07 0.24| 9COMB1ULS 0.01| 10 COMB2 SLS 0.14| 10 COMB2 SLS

RECT_150x150x6

Simplified results Displacements

Member deflection

=

Member node displacements

Member 257 Kolona_257

Detailed results

Not analyzed

wx =0.011 mm < vx max = L/150.00 = 6.093 mm
10 COMB2 SLS (1+2+3+4+5+6+7+8)*1.00

Governing load case:

vy =1.002 mm < vy max = L/150.00 = 6.093 mm
10 COMB2 SLS (1+2+3+4+5+6+7+8)*1.00

Governing load case:

Section OK

Verified

Verified

0K

Forces

Detailed

Calc. Note

Parameters

Help

257
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2.10.Mazgy skaic¢iavimas

Metaliniy sijy jungimo mazgai apskaiciuojami remiantis EN 1993-1-8: 2005. Skaiciuojami sijy mazgy

tipai:
e Sijos-sijos jungimo mazgas trumpesniaja pastato kryptimi (web connection);

e Sijos-sijos jungimo mazgas ilgesniaja pastato kryptimi (splice connection).

2.10.1. Sijos-sijos jungimo mazgas trumpesniaja pastato kryptimi (web connection)

Robot Structural Analysis Professional 2025
Calculation of the beam-to-beam (web) connection

EN 1993-1-8:2005/AC:2009
W_$_| Fid
HEA 160 IR HEA 160
4
- g = | | 3‘%
' giity ' = N | I R~
L oHe " g 5 g "
40, A0
¢ # ¢
I
______ 1. e
| o |
=X ki 5
______ fesccnc
; HEA 160
1.1 General
Connection no.: 1
Connection name: Beam-beam (web)
1.2 Geometry
1.3 Principal beam
Section: HEA 160
a= -90.0 [Deg] Inclination angle
hg= 152 [mm]  Height of the principal beam section
big = 160 [mm]  Width of the flange of the principal beam section
twg= 6 [mm]  Thickness of the web of the principal beam section
tg= 9 [mm]  Thickness of the flange of the principal beam section
rq= 15 [mm] Fillet radius of the web of the principal beam section
Ap = 3880 [mm?] Cross-sectional area of a principal beam

Ratio
0.44
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Section: HEA 160
a= -90.0 [Deg] Inclination angle
lyp = 16730000 [mm*] Moment of inertia of the principal beam section
Material: S 235
fyg = 235.00 [MPa] Design resistance
fug = 360.00 [MPa] Tensile resistance
1.4 Left side
1.5 Beam
Section: HEA 160
a= 0.0 [Deq] Inclination angle
ho = 152 [mm] Height of beam section
bol = 160 [mm] Width of beam section
twbl = 6 [mm] Thickness of the web of beam section
trol = 9 [mm] Thickness of the flange of beam section
Mol = 15 [mm] Radius of beam section fillet
Ap = 3880 [mm?]  Cross-sectional area of a beam
lybr = 16730000[mm?*]  Moment of inertia of the beam section
Material: S 235
fybl = 235.00 [MPa] Design resistance
fub = 360.00 [MPa] Tensile resistance

1.6 Beam cut

ht = 14 [mm]

hz = 14 [mm]
= 77 [mm]

1.7 Stiffener

Is = 77 [mm]

hs = 134 [mm]

ts= 10 [mm]

Material: S 235

fys = 235.00 [MPa]

fus =

360.00 [MPa]

1.8 Bolts
1.9 Bolts connecting beam with stiffener

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

Class = 8.8

d= 16 [mm]

do = 18 [mm]

As = 157 [mm?]

A= 201 [mm?2]

fub = 800.00 [MPa]

k= 1

w = 2

p1= 35 [mm]

p1= 50 [mm]
1.10 Right side
1.1 Beam

Section:

a= 0.0 [Deg]

hor = 152 [mm]

bor = 160 [mm]

Top cut-out
Bottom cut-out
Cut-out length

Stiffener length
Stiffener height
Stiffener thickness

Design resistance
Tensile resistance

Bolt class

Bolt diameter

Bolt opening diameter
Effective section area of a bolt
Area of bolt section

Tensile resistance

Number of bolt columns
Number of bolt rows

Level of first bolt

Vertical spacing

HEA 160
Inclination angle
Height of beam section
Width of beam section
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a= 0.0 [Deg] Inclination angle
twbr = 6 [mm] Thickness of the web of beam section
tror = 9 [mm] Thickness of the flange of beam section
lor = 15 [mm] Radius of beam section fillet
Abr = 3880 [mm?]  Cross-sectional area of a beam
lyor = 16730000[mm?*]  Moment of inertia of the beam section
Material: S 235
fyor = 235.00 [MPa] Design resistance
fupr = 360.00 [MPa] Tensile resistance

1.12 Beam cut
ht = 14 [mm] Top cut-out
hz = 14 [mm] Bottom cut-out

= 77 [mm] Cut-out length

1.13 Stiffener
Is = 77 [mm] Stiffener length
hs = 134 [mm] Stiffener height
ts= 10 [mm] Stiffener thickness
Material: S 235
fys = 235.00 [MPa] Design resistance
fus = 360.00 [MPa] Tensile resistance

1.14 Bolts

1.15 Bolts connecting beam with stiffener

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

Class =
d =
do =

1.16
gmo =
gm2 =

1.17
Case:

1.18
Nb2,Ed =
Vb2,Ed =
Mb2,ed =

1.19
Nb1,Ed =
Vb1,Ed =
Mp1,Ed =

1.20

1.21

1.22

8.8

16 [mm]
18 [mm]
157 [mm?]
201 [mm?]

800.00 [MPa]
1

Bolt class

Bolt diameter

Bolt opening diameter
Effective section area of a bolt
Area of bolt section

Tensile resistance

Number of bolt columns

2 Number of bolt rows
35 [mm] Level of first bolt
50 [mm] Vertical spacing
Material factors
1.00 Partial safety factor [2.2]
1.25 Partial safety factor [2.2]
Loads
Manual calculations.
Left side
2.21 [kN] Axial force
-20.51 [kN] Shear force
0.00 [KN*m] Bending moment
Right side
2.21 [kN] Axial force
20.51  [kN] Shear force
0.00 [kN*m] Bending moment
Results
Left side

Bolts connecting beam with stiffener
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1.23 Bolt capacities

Fv.rd =60.29 [kN] Shear bolt resistance in the threaded portion of a bolt Fyrs= 0.6*fun*As*m/gm2
Bolt bearing on the beam

Direction x

kix=  2.19 Coefficient for calculation of Fo rd l1<1;=2rré|]n[2.8 (e1/o)-1.7, 1.4%(p1/do)-

kix > 0.0 2.19>0.00 verified

ax= 0.74 Coefficient for calculation of Fprd abx=min[e2/(3*do), fub/fu, 1]

abx > 0.0 0.74 > 0.00 verified

Fb.ra1x = 44.83 Bearing resistance of a single bolt Fb.ra1x=K1x*aox*fu*d*ti/gmz

Direction z

kiz = 2.50 Coefficient for calculation of FpRrd kiz=min[2.8%(e2/do)-1.7, 2.5]

kiz> 0.0 2.50>0.00 verified

az= 0.65 Coefficient for calculation of Fo rd ?Zz/f:m1u]1[e1/(3 do), p/(3°do)-0.25,

u U,

abz > 0.0 0.65 > 0.00 verified

Fbra1z =44.80 Bearing resistance of a single bolt Fb.Rra1z=K1z*abz*fu*d*ti/gmz

Bolt bearing on the stiffener

Direction x

kix= 219 Coefficient for calculation of Fo rd I1<1x7=r;1|2][2.8 (€1/do)-1.7, 1.4%(pr/do)-

kix> 0.0 2.19>0.00 verified

ax= 0.65 Coefficient for calculation of Fprd abx=min[e2/(3*do), fub/fu, 1]

anx > 0.0 0.65 > 0.00 verified

Fbrd2x = 65.37 Bearing resistance of a single bolt Fb,ra2x=K1x*abx*fu*d*ti/gmz2

Direction z

kiz = 2.50 Coefficient for calculation of FpRrd kiz=min[2.8%(e2/do)-1.7, 2.5]

kiz> 0.0 2.50>0.00 verified

anz=  0.68 Coefficient for calculation of FpRrd ?t;z/f=m1|r]1[e1/(3 do), p/(37do)-0.25,

anz > 0.0 0.68 > 0.00 verified

FbRra2z =77.87 Bearing resistance of a single bolt Fb.Razz=K1z*abz*fu*d*ti/gm2
1.24 Forces acting on bolts in the stiffener - beam connection

Bolt shear

e= 45 [mm]

Distance between centroid of a bolt group and center of the principal

Mo = E) 92 EE;\I Real bending moment Mo=Mb2,ed+Vb2Ed*e
Fnx =1.10 [kN] Component force in a bolt due to influence of the longitudinal force Fnx=|Nb2,ed|/n
Fvz = 10 2 [kN] Component force in a bolt due to influence of the shear force Fvz=|Vb2d|/n
Fuy = 18 4 [kN] Component force in a bolt due to influence of the moment on the x Fumx=|Mo|*zi/Y (xi2+zi
Mx = direction 2)
Component force in a bolt due to influence of the moment on the z Fumz=|Mol|*xi/Y (xi?+zi

Fuz =0.00 KNI 3o ction 2)

FX Ed 19 5 [KN] Design total force in a bolt on the direction x FxEd = Fnx + Fux
FZ Ed 10 2 [kN] Design total force in a bolt on the direction z FzEd = Fvz + Fmz
Fed = 22 0 [kN] Resultant shear force in a bolt 'EzEdEdzz ?( Pt
FRox 44 8 [kN] Effective design capacity of a bolt on the direction x E:::;r)nin(Fmex,
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e= 45 [mm] Distance between centroid of a bolt group and center of the principal

beam web
ERdZ 34'8 [kN] Effective design capacity of a bolt on the direction z E::zzzTin(Fmez’
|Feta < Frox 119.56| < 44.83 ‘ée”ﬁe (0.44)
|F2a| < Fraz [10.26] < 44.80 ‘O’Ie”ﬁe (0.23)
R 22.09 < 60.29 ‘ée”ﬁe (0.37)
1.25 Verification of the section due to block tearing (axial force)

1.26 Stiffener
Ant= 320 [mm?] Net area of the section in tension
A= 520 [mm?2] Area of the section in shear
Veird = 162.71[kN]  Design capacity of a section weakened by openings Vefira=fu*An/gmz + (1/03)*f,* Anv/gmo

[Nb2,Ed| £ Veftrd [2.21] < 162.71 verified  (0.01)
1.27 Beam
[mm? . .
Ant= 192 ] Net area of the section in tension
2
Anw = 372 ][mm Area of the section in shear
Vefira 105.7 . . . . Vefra=fu*Ant/gm2 +
_ 7 [kN] Design capacity of a section weakened by openings (1/03),* Anvlguio
INs2d] < Vefa 12.21] < 105.77 ‘ée”f'e (0.02)
1.28 Verification of the section due to block tearing (shear force)
1.29 Stiffener
[mm?2 . .
Ant= 330 ] Net area of the section in tension
2
An = 650 ][mm Area of the section in shear
Veiira  135.7 [kN] Design capacity of a section weakened by Vefra=0.5"fu*Ant/gmz +
= 1 openings (1/03)*fy*Anv/gmo
[Vb2,Ed| < Vefrd [-20.51] < 135.71 verified  (0.15)
1.30 Beam

2
Ant= 186 [mm Net area of the section in tension

]
2
Anw = 372 ][mm Area of the section in shear

ZEﬁRd 7.2 [kN] Design capacity of a section weakened by openings Verra=0.5""An/guz *

6 (1/03)*fy*Anv/gmo

Wisiae] B Vi 1-20.51] < 77.26 ;e”f'e (0.00)

1.31 Verification of stiffener weakened by openings
A= 706 [mm?Z] Area of tension zone of the gross section
Atnet = 526 [mm?Z] Net area of the section in tension
0.9*(Atnet/At) 2 (fy*gm2)/(fu*gmo) 0.67 <0.82
Whet = 28811 [mm?] Elastic section modulus
McRdnet =6.77  [KN*m] Design resistance of the section for bending Mc,Rdnet = Whet*fyp/gmo
[Mo| < Mg Rdnet [-0.92| < 6.77 verified (0.14)
A= 1340 [mm?] Effective section area for shear Av = hs*ts
Avnet = 980 [mm?] Net area of a section effective for shear  Awet=Av-nv*do
Vpird = 181.81 [kN] Design plastic resistance for shear Voi,ra=(Av*fy)/(O3*gmo)
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Vb2,ed < VpI,Rd

|-20.51| < 181.81

verified  (0.11)

1.32 Verification of a beam section weakened by openings
A= 390 [mm?] Area of tension zone of the gross section
Atnet = 282 [mm?] Net area of the section in tension

0.9*(Atnet/At) = (fy*gmz2)/(fu*gmo) 0.65<0.82

Whret = 14949 [mm?] Elastic section modulus
McRranet =3.51  [kN*m] Design resistance of the section for bending
[Mo| £ Mc,Rdnet [-0.92| < 3.51
A= 744 [mm?Z] Effective section area for shear
Avnet = 528 [mm?2] Net area of a section effective for shear
Vpirda = 100.94 [kN] Design plastic resistance for shear
Vb2,Ed £ VpIRd [-20.51] < 100.94
1.33 Right side
1.34 Bolts connecting beam with stiffener
1.35 Bolt capacities

Fv.rda =60.29[kN]
Bolt bearing on the beam

Mc,Rdnet = Wnet*fyp/gMO
verified (0.26)

Avnet=Av-nv*do
Voird=(Av*fy)/(O3*gwmo)

verified  (0.20)

Shear bolt resistance in the threaded portion of a bolt Fv,rd= 0.6*fub*As*m/gm2

Direction x
kix= 219 Coefficient for calculation of Fyrd kix = min[2.8*(e1/do)-1.7, 1.4*(p1/do)-1.7, 2.5]
kix> 0.0 2.19>0.00 verified
ax= 0.74 Coefficient for calculation of Fprd abx=min[e2/(3*do), fub/fu, 1]
aox > 0.0 0.74>0.00 verified
FbRraix =44.83  [kN] Bearing resistance of a single bolt Fb.ra1x=K1x*abx*fu*d*ti/gmz
Direction z
kiz=  2.50 Coefficient for calculation of Fyrd kiz=min[2.8*(e2/do)-1.7, 2.5]
kiz> 0.0 2.50 > 0.00 verified
anz=  0.65 Coefficient for calculation of FpRrd ;:;z/:]m;r]][ed@ do), p/(37do)-0.25,
anz > 0.0 0.65>0.00 verified
FbRra1iz = 44.80 [kN] Bearing resistance of a single bolt Fb.ra1z=K1z*abz*fu*d*ti/gmz
Bolt bearing on the stiffener
Direction x
kix= 219 Coefficient for calculation of Fv rd kix=min[2.8*(e1/do)-1.7, 1.4*(p1/do)-1.7, 2.5]
kix> 0.0 2.19>0.00 verified
ax=  0.65 Coefficient for calculation of Fyrd abx=min[e2/(3*do), fub/fu, 1]
abx > 0.0 0.65 > 0.00 verified
FbRra2x =65.37  [kN] Bearing resistance of a single bolt Fb.ra2x=K1x*abx*fu*d*ti/gmz
Direction z
kiz= 250 Coefficient for calculation of Fyrd kiz=min[2.8*(e2/do)-1.7, 2.5]
kiz>0.0 2.50>0.00 verified
az=  0.68 Coefficient for calculation of Fprd Ezz/zr’n;r]m[ed@ do), p1/(37b)-0.25,
anz > 0.0 0.68 > 0.00 verified
FbRrd2z = 77.87  [kN] Bearing resistance of a single bolt Fb.Ra2z=K1z*abz*fu*d*ti/gmz

1.36 Forces acting on bolts in the stiffener - beam connection
Bolt shear
e= 45 [mm] Eézt%nsvigetween centroid of a bolt group and center of the principal
Mo = 0.92 %;\l Real bending moment Mo=Mb1,ed4+Vb1,Ed*E

Frx = 1.10 [kN]

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

Fnx=|Nb1,ed|/n

2025/012-XX-TDP-SK.IS

LAPAS | LAPY | LAIDA

20 40 0




_n

-
CONNECTO
LIETUVA
Bolt shear
e= 45 [mm] Distance between centroid of a bolt group and center of the principal
beam web
Fvz = 250'2 [kN] Component force in a bolt due to influence of the shear force Fvz=|Vb1,ed|/n
Fuy = 18.4 [kN] Component force in a bolt due to influence of the moment on the x Fumx=|Mo|*zi/Y (xi2+zi2
™~ 6 direction
. : = o 2472
Fuz = 0.00 [kN] Cpmppnent force in a bolt due to influence of the moment on the z Fmz=|Mo|*xi/Y (xi?+zi
direction
Fxeda 19.5 . . . . _
- 6 [kN] Design total force in a bolt on the direction x FxEd = Fnx + Fux
EZ’E"' 250'2 [kN] Design total force in a bolt on the direction z FzEed = Fvz + Fuz
_ )
Fed = 22.0 [kN] Resultant shear force in a bolt Fed 5 O( Fxee® +
9 FzEd® )
ERdX 34'8 [kN] Effective design capacity of a bolt on the direction x E::::r)mn(Fmex,
X
ERdZ 34'8 [kN] Effective design capacity of a bolt on the direction z E::Z:r)nln(Fdeu,
Z
|FxEd| < Frax [19.56| < 44.83 verified  (0.44)
|FzEd| < Fraz [10.26| < 44.80 verified  (0.23)
Fed < FvRrd 22.09 < 60.29 verified  (0.37)
1.37 Verification of the section due to block tearing (axial force)
1.38 Stiffener
_ [mm? . .
Ant= 320 ] Net area of the section in tension
2
Anv = 520 ][mm Area of the section in shear
Vefird 162.7 Vera=fu*Ant/gm2 +

= 1

[Nb1,Ed| £ Veftrd

1.39
Ant= 192
Anw= 372

Veird = 105.77 [kN]

[Nb1.Ed| £ VefRa

[kN] Design capacity of a section weakened by openings

verifie

12.21] < 162.71 ¥

(0.01)

Beam

[mm?] Net area of the section in tension
[mm?2] Area of the section in shear
Design capacity of a section weakened by openings Vefra=fu*An/gmz + (1/03)*f,*Anv/gmo

[2.21] < 105.77 verified  (0.02)

1.40 Verification of the section due to block tearing (shear force)
1.41 Stiffener
2
nt = et area of the section in tension
A= 260 ][mmNt f the section in tensi
2
Anv = 650 ][mm Area of the section in shear
Vefrd 125.6 . . . . Vefrd=0.5*fu*Ant/gm2 +
_ 3 [kN] Design capacity of a section weakened by openings (1/03)*F,* Andguo
IVb1,£d] < Vefra 120.51] < 125.63 ‘ée”f'e (0.16)
1.42 Beam
2
Ant= 186 ][mm Net area of the section in tension
2
A= 348 ][mm Area of the section in shear
Vefira 74.0 [kN] Design capacity of a section weakened by Verra=0.5"fu*Ant/gmz +
= 0 openings (1/03)*fy* Anv/gmo
LAPAS | LAPY | LAIDA
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[Vb1,Ed| < Vefira [20.51| < 74.00 verified  (0.28)

1.43 Verification of stiffener weakened by openings
A= 706 [mm?] Area of tension zone of the gross section
Atnet= 526 [mm?] Net area of the section in tension
0.9*(Atnet/At) = (fy*gm2)/(fu*gmo) 0.67 < 0.82
Whet = 28811 [mm?3] Elastic section modulus
Mcranet =6.77  [kN*m]  Design resistance of the section for bending Mc,Rdnet = Whet*fyp/gmo
[Mo| £ Mc,Rdnet [0.92]| < 6.77 verified  (0.14)
A= 1340 [mm?] Effective section area for shear Ay = hs*ts
Avnet = 980 [mm?] Net area of a section effective for shear Avnet=Av-nv*do
Vpird = 181.81 [kN] Design plastic resistance for shear Voira=(Av*fy)/(O3*gmo)
[Vb1,Ed| < VpiRd |20.51| < 181.81 verified (0.11)

1.44 Verification of a beam section weakened by openings
A= 390 [mm?Z] Area of tension zone of the gross section
Atnet= 282 [mm?] Net area of the section in tension
0.9*(Atnet/At) = (fy*gmz2)/(fu*gmo) 0.65 < 0.82
Wret = 14949 [mm?] Elastic section modulus
Mec Rdnet = 3.51 [kN*m]  Design resistance of the section for bending McRrdnet = Whet*fyp/gmo
[Mo| < Mc,Rdnet [0.92] < 3.51 verified  (0.26)
A= 744 [mm?] Effective section area for shear
Avnet = 528 [mm?] Net area of a section effective for shear Avnet=Av-nv*do
Vpird = 100.94 [kN] Design plastic resistance for shear Voird=(Av*fy)/(O3*gmo)
[Vb1,Ed| < VpiRd |20.51] < 100.94 verified (0.20)

Connection conforms to the code Ratio 0.44

2.10.2. Sijos-sijos jungimo mazgas ilgesniaja pastato kryptimi (splice connection)

Robot Structural Analysis Professional 2025 aﬁ

Calculation of the beam-to-beam splice connection -

EN 1993-1-8:2005/AC:2009 Ratio
0.71
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HEA 160 :l:
General
Connection no.: 2

Connection name: Beam Splice

Right beam

Section: HEA 160
ho1 = 152 [mm]
bw1= 160 [mm]
twb1 = 6 [mm]
tio1 = 9 [mm]
b1 = 15 [mm]
Abi= 3880 [mm?]
lyp1 = 16730000 [mm?]
Material: S 235

fyp1 = 235.00 [MPa]
f1=  360.00 [MPa]
Left beam

Section:

hb2 = 152 [mm]
b2 = 160 [mm]
twb2 = 6 [mm]

Height of beam section

Width of beam section

Thickness of the web of beam section
Thickness of the flange of beam section
Radius of beam section fillet
Cross-sectional area of a beam

Moment of inertia of the beam section

Resistance

HEA 160
Height of beam section
Width of beam section

Thickness of the web of beam section
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hpz = 152 [mm] Height of beam section
tfoo = 9 [mm] Thickness of the flange of beam section
o2 = 15 [mm] Radius of beam section fillet
Ab2 = 3880 [mm?] Cross-sectional area of a beam
lyb2 = 16730000 [mm*4] Moment of inertia of the beam section

Material: S 235

fyb2 = 235.00 [MPa] Resistance
fubz = 360.00 [MPa]
Splice plate

Type: bilateral
lbw= 150 [mm] Plate length

how= 100  [mm] Plate height

tw= 10 [mm] Plate thickness

Material: S 235

fypw = 235.00 [MPa] Design resistance
fupw = 360.00 [MPa] Tensile resistance
Right side

Bolts connecting a splice plate with the beam web

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

Connection category B

Class= 8.8 Bolt class

d= 16 [mm] Bolt diameter

do = 18 [mm] Bolt opening diameter

As = 157 [mm?] Effective section area of a bolt
Al = 201 [mm?] Area of bolt section

ks = 1.00 Coefficient for calculation of FsRrd
p= 0.50 Friction coefficient

fyp = 640.00 [MPa] Yield strength of bolt

fup = 800.00 [MPa] Bolt tensile resistance
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The shear plane passes
through the UNTHREADED
portion of the bolt.

Nh = 1 Number of bolt columns
nv = 2 Number of bolt rows

e = 25 [mm] Level of first bolt

p1= 50 [mm] Vertical spacing

Left side

Bolts connecting a splice plate with the beam web

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

Connection category B

Class= 8.8 Bolt class

d= 16 [mm] Bolt diameter

do = 18 [mm] Bolt opening diameter

As = 157 [mm?] Effective section area of a bolt
Al = 201 [mm?] Area of bolt section

ks = 1.00 Coefficient for calculation of FsRrd
u= 0.50 Friction coefficient

fyp = 640.00 [MPa] Yield strength of bolt

fup = 800.00 [MPa] Bolt tensile resistance

Nh = 1 Number of bolt columns

ny = 2 Number of bolt rows

el = 25 [mm] Level of first bolt

p1= 50 [mm] Vertical spacing

Material factors

™o = 1.00 Partial safety factor [2.2]
™2 = 1.25 Partial safety factor [2.2]
yM3ser= 1.10 Partial safety factor [2.2]
Loads

Case: Manual calculations.
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Ultimate limit state

Nes1 = 27.60 [kN]
Vzea1 = 14.34  [kN]
Mygqt = 0.00 [KN*m]
Nesz2= 27.60 [kN]
Vzesz= 14.34  [kN]
Mygse= 0.00 [KN*m]

Serviceability limit state
Nedsert = 21.20  [kN]
Vosert= 11.00  [kN]
My,edsert = 0.00  [KN*m]
Nedserz = 21.20 [kN]
VzEdserz= 11.00  [kN]
My,Ed;ser2 =0.00 [KN*m]

Results

Axial force
Shear force
Bending moment
Axial force
Shear force

Bending moment

Axial force
Shear force
Bending moment
Axial force
Shear force

Bending moment

Results for one side of connection (geometry and loads are symmetrical)

Axial force
Ultimate limit state

pr= 2000

Ai [mm2]

EQUIVALENT FORCES EQUIVALENT FORCES
Ni [kN] Ni(My,ed) [kN]

Resultant force
NEed,i [kN]

27.60 - NEed,pw= 27.60

Ni=(Ned*Ai)/(2*Awp)
NEed,i = Ni+Ni(My,ed)
Serviceability limit state

Plate Ai [mm2] Ni [kN]
mE An=2000 21.20 :
Ni=(NEd,ser*Ai)/(2*pr)
NEd seri = Ni+Ni(My,Ed,ser)
Shear force Z
Plate Ai [mm2] Vzed,i [kN] VzEd,ser,i [KN]

IJ-_:.] Azpw= 2000

=

Bending moment Y

Plate ly,i [mm4]

E ly.ow= 1666667

My.i=(My,ed*ly,i)/(2*Ipw)
My,i,ser=(My,Ed,ser*|y,i)/(2*|pw)

Vz,Ed,pw= 14.34

Vz,Ed,ser,pw= 11.00

EQUIVALENT FORCES EQUIVALENT FORCES
Ni(My,Ed,ser) [kN]

NEed,ser,pw= 21.20

Resultant force
NEd,ser,i [kN]

EQUIVALENT FORCES Resultant force EQUIVALENT FORCES Resultant force
My,Ed,ser,i [kN*m]

My,i [kN*m]
0.00

My,ed,i [KN*m]
My,Ed,pw= 0.00 0.00

My,i,ser [kN*m]

My,Ed,ser,pw= 0.00
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Bolts connecting a splice plate with the beam web

Bolt capacities

Fvra= 154.42 [kN] Shear bolt resistance in the unthreaded portion of a bolt Fv,ra= 0.6*fub*Av*m/iymz
Foc = 87.92 [kN] Prestressing force in a bolt Fp.c = 0.7*fub*As
Fsraser = 79.93 [kN] Slippage resistance of a bolt FsRd,ser=(Ks*m*u/yms ser)*Fp,c
Bolt bearing on the beam

Direction x

kix = 2.19 Coefficient for calculation of Ford Kix = min[2.8"(e1/do)-1.7, 1'4*(p1/d0)_;'gj
kix> 0.0 2.19 > 0.00 verified

Olbx = 0.60 Coefficient for calculation of FRrd owx=min[e2/(3*do), fun/fu, 1]
obx > 0.0 0.60 > 0.00 verified

Fb,Ra1x = 36.42 [kN] Bearing resistance of a single bolt Fb.ra1x=K1x*oox*fu*d* Y tifym2
Direction z

kiz = 2.50 Coefficient for calculation of Ford k1z=min[2.8*(e2/do)-1.7, 2.5]
kiz> 0.0 2.50 > 0.00 verified

Obz = 0.68 Coefficient for calculation of Fprd owz=min[e1/(3*do), p1/(3*do)-0.25, fub/fu, 1]
oz > 0.0 0.68 > 0.00 verified

Fb,Ra1z = 46.72 [kN] Bearing resistance of a single bolt Fb.Rd1z=K1z* oz *fu*d* tilym2
Bolt bearing on the plate

Direction x

Kix = 2.19 Coefficient for calculation of FyRrd kix=min[2.8*(e1/do)-1.7, 1.4*(p1/do)-1.7, 2.5]
kix > 0.0 2.19 > 0.00 verified

Olbx = 0.60 Coefficient for calculation of FyRrd owx=min[e2/(3*do), fun/fu, 1]
owx > 0.0 0.60 > 0.00 verified

Foraex = 121.41 [kN] Bearing resistance of a single bolt Fb.ra2x=K1x*aox*fu*d*} tilymz
Direction z

kiz = 2.50 Coefficient for calculation of FpRra k1z=min[2.8*(e2/do)-1.7, 2.5]
kiz > 0.0 2.50 > 0.00 verified

Olbz = 0.46 Coefficient for calculation of Fprd owz=min[e1/(3*do), p1/(3*do)-0.25, fub/fu, 1]
owz > 0.0 0.46 > 0.00 verified

Fo,ra2z= 106.67 [kN] Bearing resistance of a single bolt Fb,ra2z=k1z* oz *fu*d*} tilymz

Ultimate limit state

Bolt shear
eo = 42 [mm)] Shear force eccentricity relative to the center of gravity of a bolt group eo = ex+0.5 (811);()3
My= 0.61 [I:r']\; Real bending moment My=Vzgd,pw"€0
13.8 i [ itudi
Fan = [kN] Qomponent force in a bolt due to influence of the longitudinal force on the x Fun=[Ned pul/Mo
0 direction
EZ,VZ 7.17 [kN] Cpmppnent force in a bolt due to influence of the shear force Vz on the z Fave=[Vz£dpml/No
= direction
EX’MV 12. é [kN] Component force in a bolt due to influence of the moment My on the x direction Fxmy=|My|*zi/¥ (xi?+zi?)
EX’Ed 23 g [kN] Design total force in a bolt on the direction x Fxgd = FxN+Fxmy
Ez'Ed 7.17 [kN] Design total force in a bolt on the direction z Fzed = Fzvz
= 2 2
Fed = 26. 2 [kN] Resultant shear force in a bolt Feo = V( Feea® + FZ’Ed)
Frax 36. ;1 [kN] Effective design capacity of a bolt on the direction x FRdx=m|n(||::::j;X5
= X
ERd’Z 46- ; [kN] Effective design capacity of a bolt on the direction z FRdZ:mm(IEE;{:;Zi
= Z
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eo = 42 [mm] Shear force eccentricity relative to the center of gravity of a bolt group

|FxEed| € Frax

|FzEd| < Frdz

Fed < FyRrd

Serviceability limit state

Bolt shear

€0

Fx,N =

Fzvz =

Fx,My =

Fx,Ed,ser =

Fz,Ed,ser =

FEd,ser =

Fx.Rrd =

Fzrd =

10.

20.

42

.61

60

.50

.35

.95

.50

69

.42

.72

[mm]

[kN*m]

[kN]

[kN]

[kN]

(kN]

(kN]

(kN]

[kN]

(kN]

[25.99| < 36.42

[7.17] < 46.72

26.96 < 154.42

Shear force eccentricity relative to the center of gravity of a bolt group

Real bending moment

verifie
d
verifie
d
verifie
d

eo = e2p+0.5%(s1+(c-

1)"p2)
(0.71)

(0.15)

(0.17)

eo =
expt
0.5
(s1+

1)p
2)
My=
VzEd
,ser,p
w*eo
Fx,N

Component force in a bolt due to influence of the longitudinal force on the x direction [Neg,

ser,pw
|/np

FZ,VZ

Component force in a bolt due to influence of the shear force Vz on the z direction  Ed,ser

Component force in a bolt due to influence of the moment My on the x direction

Design total force in a bolt on the direction x

Design total force in a bolt on the direction z

Resultant shear force in a bolt

Effective design capacity of a bolt on the direction x

Effective design capacity of a bolt on the direction z

owl/

nb
Fx,My
=My
|*zi/
> (xi
+2;2)
FxEd

ser =
Fx,N
+Fx,
My
FzEd

FZ,VZ
Feds

er =

FxEd
,ser

FzEd
,ser2 )
FzRrd
=mi
n(Fx,
bRd1,
Fx,br

d2)
FzRrd
=mi
n(Fz,
bRd1,
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Bolt shear
eo =
e2pt
0.5*
eo = 42 [mm]  Shear force eccentricity relative to the center of gravity of a bolt group (s1+
(c-
1)*p
2)
Fzbr
d2)
|FxEd,ser| < FxRrd [19.95] < 36.42 verified (0.55)
|FzEd,ser| < FzRrd [5.50] < 46.72 verified (0.12)
Fed,ser < FsRd,ser 20.69 < 79.93 verified (0.26)
Verification of the section due to block tearing - [3.10]
Beam
Nr Model Anv [Mm2] Ant [Mm2] Vo [kN] VefiRrd [KN] [Vo|/Vestrd Status
1 Sl 444 141 14.34 (*1) 80.54 (*) 0.18 verified
2 5» 141 2280 27.60 (*2) 675.65 (**) 0.04 verified
3 i-h 141 2280 27.60 (*2) 675.65 (**) 0.04 verified
4 E—o 282 192 27.60 (*2) 93.56 (**) 0.30 verified
(*1) Vo = Vzea1
(*2) Vo = Nwed
(*) Veird = 0.5*Fu*Antlymz + (1/73)*Fy*Anviymo
(**) Vefira = fu*Antlymz + (1/V3)*f,*Anviymo
Splice plate
Nr Model Anv [Mm2] Ant [Mm2] Vo [kN] VefiRrd [KN] [Vo|/Vestrd Status
1 l 480 235 7.17 (*1) 98.97 (*) 0.07 verified
2 -» 235 480 13.80 (*2) 170.12 (**) 0.08 verified
3 —» 235 480 13.80 (*2)  170.12 (**) 0.08 verified
4 E-» 470 320 13.80 (*2) 155.93 (**) 0.09 verified
(*1) Vo = 0.5*Vzeq1
(*2) Vo = 0.5*Nued
(*) Veiira = 0.5*fu*Antlymz + (1/73)*f,*Anviymo
(**) Vefira = fu*Antlymz + (1/V3)*f,*Anviymo
Verification of sections weakened by openings - [5.4]
Beam
A= 3880 [mm? Area of tension zone of the gross section A=hpi*tpi
Anet = 3664 [mm?] Net cross-sectional area Anet=A-nv*do*tpi
Npra =911.80 [kN] Design plastic resistance of the gross section Npi,ra=A*fy/ymo
Nurd = 949.71 [kN] Design ultimate resistance to normal force of the net section Nu,ra=0.9*Anet*fulymz
Feq = 27.60 [kN] A=hpi*tpi
|Fed| < Nura [27.60] < 949.71 verified (0.03)
|Fed| < NpiRd [27.60] < 911.80 verified (0.03)
LAPAS | LAPY LAIDA
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A = 912 [mm? Effective section area for shear Av = hp*tp
Avnet = 696 [mm?] Net area of a section effective for shear Avnet=Av-nv*do*tp
Vpira = 123.74 [kN] Design plastic resistance for shear Voira=(Av*fyp)/ (V3*ymo)
[Vo| £ Vpird [14.34] < 123.74 verified (0.12)
Splice plate
A= 877 [mm?] Area of tension zone of the gross section
Atnet = 517 [mm?] Net area of the section in tension
0.9*(Atnet/At) 2 (fy*ymz)/(fu*ymo) 0.53 < 0.82
W= 16667 [mmd3] Elastic section modulus
Whet = 11972 [mmd3 Elastic section modulus
Mec,Rdnet = 2.81 [kN*m] Design resistance of the section for bending Mec Rdnet = Whet*fyp/ymo
[Mo| £ Mc Rdnet [0.30] < 2.81 verified (0.11)
A= 1000 [mm?] Area of tension zone of the gross section A=hpi*tpi
Anet = 640 [mm?] Net cross-sectional area Anet=A-nv*do*tpi
Np,ra =235.00 [kN] Design plastic resistance of the gross section Npi,ra=A*fylymo
Nurd=165.89 [kN] Design ultimate resistance to normal force of the net section Nu,rRd=0.9*Anet*fulymz
Fea= 13.80 [kN] Fed = Ned,pw
|Fed| < Nura [13.80] < 165.89 verified (0.08)
|Fed| < NpiRra [13.80] < 235.00 verified (0.06)
A= 1000 [mm? Effective section area for shear Av = hp*tp
Avnet = 640 [mm?] Net area of a section effective for shear Avnet=Av-nv*do*tp
VpiRd = 86.83 [kN]  Design plastic resistance for shear VopiRd=(Av net*fyp)/ (V3*ymo)
[Vol < Vpi,rd [7.17] < 86.83 verified (0.08)
Connection conforms to the code | Ratio | 0.71

2.11. Skaic¢iavimy iSvados

Projektuojama PVP cokolinés dalies konstrukcija tenkina ULS ir SLS ribiniy baviy saglygas:

e 0,55 < 1,0 — metaliniy sijy/kolony skerspjavio stiprumo/stabilumo salyga;

e 0,23 < 1,0 — metaliniy sijy/kolony islinkio saglyga;
e 0,44 < 1,0 - Sijos-sijos jungimo mazgo trumpesniaja pastato kryptimi (Web connection) laikomosios

galios iSnaudojimas;

e 0,71 <1,0 - Sijos-sijos jungimo mazgo ilgesniaja pastato kryptimi (Splice connection) laikomosios

galios iSnaudojimas.

3. PAMATINES PLOKSTES SKAICIAVIMAS

3.1.

Nagrinéjamos konstrukcijos aprasymas

Pamatiné ploksté konstrukciSkai sujungta su metalinémis kolonomis, todél skai¢iuojama kaip sistemos
elementas. Pamatine plokste veiks nuosavas svoris, poveikiai nuo PVP ir cokolinés dalies bei naudojimo ant

plokstés (Zmoniy) apkrovos.
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3.2 pav. Pamatinés plokstés medziagiSkumas

3.2. Pagrindo aprasymas

Grunty duomenys imami pagal grezinj Nr. 1.

GREZINIO/CPT NR. 1
ABS. AUKSTIS, m: 81,80

— C30/37

n
S

a
8> g
@ Z < %} <
Z2 s les |=2 Za = o GEOTECHNINIO BANDYMO KREIVES
8% | £ |22 |54 (2% g2 |z| &
=1 2 |9« B2 |52 GRUNTO APRASYMAS 9 | B a2 = 2 "
22 o |29 3R |5 MPa | kPa ee s % 2
& Co|ldn IS¢ =» >
© & |“ ;Jﬁ - o kuglnls stlpris, qc,MPa
o 2 4 1
Technge i gries: 3ges smdlh. sl
i T o7 {07 [®ia0] \me ns, mase - 125 | 596 — ——
Smélinges malo plesiiicumo molls. morerinks, ruces, sy ;
gilibl 2 g2y, wu smlhs prlemalis, el starcus, kel sipns | 5,56 |161,56 q \\
{saClL) =~
20 | 18 | 7980 ==
Mazal dubdngas mellnges gersl KiCHlomas sl .
3 Wb upirms, Sesal gorss, muslodgnas, | 11,05 | 90,50
crdgnas, tarkus (SaFW)
iglitbt
65 | 45 | 7530
| D
Blogal I8G2huotas smell, viasklo npuro, -
a kel geltaras, crégaas, nuo 6,7 m 841 | 6845 ’
vanderingas, vidutink tarkumo (SaP) =
90 | 25 | 7280 2
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Pralai-
% Grunto
o Grun : Defor-
Grunto pavadinimas pagal Kuginis Sog. At(.) daleliy Grunto dumq b Jautrio
165 | Geol | 1oTENISO 14688-2:2018, | stipris, | TN | BAMUMS |y | gregnis | Koefich | WA eciui
Nr. | indeksas T N ?vIPa stipris, tankis, ’ ngi; > | entas, m/s | modulis, Tlast
IGGT grunty klasifikacija 2019 | 95 fskPa | pMg/m® Ps. ;40 (sutan- E. MPa
Mg/my Kinf 2
to)
: Technogeninis gruntas: dulkingas 5 . o
1 tIV smelis (siSaMg) 2.04 1491 1.87 2,67 124 1.99E-06 2.04 F3
Smélingas mazo plastiskumo
2 gIII bl molis, moreninis, labai stiprus 5.73 154.44 2.24 2.68 9,5 - 48.50 F3
(saClIL)
Mazai dulkingas molingas gerai 5 5 5
3 lg IIT bl iértgivotas smelis, tankus (SaFW) 11.89 101.15 1.76 2,67 4.8 1.03E-05 45.23 F2
p Blogai 13ridiuotas smélis, ; 5 i 2
4 lg III bl vidutinio tankumo (SaP) 8.06 64.47 1.97 2.66 17.0 34,32 F1
3.3 pav. Grunty duomenys
& Building soils - calculations of K coefficient = X
Name Level Thickness Color Unit weight | Friction angle
(m) (m) (kG/m3) (Deg)
1 |sandy clays 0.00 0.20 1800.00 20.0
2 |clayey sands 1G-2 -0.20 1.80 2200.00 23.0
3 |well graded sands IG| -2.00 4.50 1750.00 38.0
4 [poorly graded sands -6.50 250 1950.00 18.0
5 |poorly graded sands -9.00 1950.00 18.0
6
Edit soil database
Soil profile
Name: C:\OneDrive\OneDrive - UAB Connecto Liet
Save as Open
Foundation type
@ @ é 4 O Rigid
(O Flexible
Estimated foundation load: 2208 (kPa)
Dimensions (m) Elastic coefficient
A= 86 K= 24705.70 (kN/m3)
B= 57 KZ= 2470570 (kN/m3)
Note oK Close Help

3.4 pav. Pagrindo standumas pagal grunty duomenis

3.3. Apkrovos

Apkrovos ir poveikiai skaiCiuoti remiantis LST EN 1991 Poveikiai konstrukcijoms. Konstrukcijos
projektuojamas taip, kad galimy deformacijy dydziai nevirSyty tinkamumo ribiniy baviy. Poveikis, nuo apkrovy
j valdymo pultg ir cokoling dalj tiesiogiai per kolonas perduodamas plokstei. Pagrindiniy apkrovy lentelé,

pateikta zemiau.
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EX=0.55 FX=0.46 FX=0.15 FX=-0.26
m By FY=-11.81 FY=-11.86 | FY=-1044 | ___
PRl FYSSO4 | Fpesagr | Fz=s220 | Fzeazoo | FX=04S
Y o 3T | Mx=1079 | MX=10.83 | Mx=e54 |FY=1042
b o5 MY=0.42 MY=0.14 MY=-024 |FZ748.64
M MZ=-0.26 | Mz=0.64  MX=9.52

MY=
MZ=0.29

FX=-0.49

FY=-10.74 FY=-4.55
FZ=47.00 Fz=
MX=9.82 MX=4.16
MY=-0.19 MY=-
MZ=0.25 | MZ=

MY=-0.41
MZ=0.09
FX=-0.58
FY=-4.54
FZ=35.16
MX=4.15
MY=-0.53
MZ=-0.83

FX=
FY=
FZ=50.

MX=

MY=
‘MZ=-0.06 |

—— RM kNm
—— RF kN

Cases: 9 (COMB1 ULS)

3.5 pav. Apkrovos

3.4. Nuolatinés apkrovos

Nuolatinés apkrovos ant metalinés konstrukcijos priimamos remiantis projektavimo normomis

LST EN 1991-1-3. Pacios konstrukcijos nuosavas svoris jvertinamas skai¢iavimo

Nuolatiniy apkrovy dalinis patikimumo koeficientas yra 1,35.

programoje.

-PZ kG

Cases: 1 (Nuosavas svoris)

3.6 pav. Nuosavas svoris

3.5. Naudojimo apkrova

Apkrova priskiriama prie kintamujy poveikiy. Naudojimo apkrova ant plokstés priimta lygi 1,5 kN/m2. Jg
sudaro numatoma zmoniy ir jrangos apkrova. Naudojimo apkrovai patikimumo koeficientas priimtas 1,30.
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kPa

Cases: 8 (Naudojimo ant plokstes)
3.7 pav. Naudojimo apkrova

3.6. Apkrovy deriniai

Apkrovy deriniai sudaromi vadovaujantis projektavimo normomis LST EN 1990/A1.

Poveikiy skaiCiuotinés reikSmés (STR/GEO — B grupé) ye.sup=1,35 (nuolatinéms apkrovoms), yq,1=1,3
(kintamoms apkrovoms).

Konstrukcijos patikrintos pagal:

e saugos ribinius bavius:

- Saugos ribiniy baviy nuolatiniy ir trumpalaikiy skaiciuotiny situacijy poveikiy skaiciuotinés reikSmés

turi atitikti pateiktas NA2.4(B) lenteléje (LST EN 1990:2004);

e tinkamumo ribinius bavius:

- Ribiniy tinkamumo buaviy dalinius koeficientus reikia imti lygius 1,0.
Statybos metu atsirandancios apkrovos nuo statybiniy mechanizmy, medziagy sandéliavimo ir kt. neturi virSyti
pagrindiniy laikan¢iyjy konstrukcijy leistiny apkrovy, kurios betarpiSkai veikia jas eksploatacijos metu.

Rekomenduojamos W koeficienty reikSmés

Poveikis Yo Y Yo
Statiniy naudojimo apkrovos, kategorija (Zzr. EN 1991-1-1)

A kategorija: namy ir gyvenamieji plotai 0,7 0,5 0,3
B kategorija: jstaigy plotai 0,7 0,5 0,3
C kategorija: susibarimy plotai 0,7 0,7 0,6
D kategorija: parduotuviy plotai 0,7 0,7 0,6
E kategorija: saugykly plotai 1,0 0,9 0,8
F kategorija: eismo plotai, transporto priemoniy svoris < 30 kN 0,7 0,7 0,6
G kategorija: eismo plotai, 30 kN < transporto priemoniy svoris < 160 kN 0,7 0,5 0,3
H kategorija: stogai 0 0 0
Statiniy sniego apkrovos (zr. EN 1991-1-3) 0,7 0,5 0,2
Statiniy véjo apkrova (zr. EN 1991-1-4) 0,6 0,2 0
Temperatlra (ne gaisro) statiniuose (zr. EN 1991-1-5) 0,6 0,5 0

3.1. ULS ir SLS apkrovy deriniai
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Case Case name Nature Analysis type
1 Nuosavas svoris Structural Static - Linear
2 Namelio svoris Structural Static - Linear
3 MNaudojimo namelyje Structural Static - Linear
4 Vejas Category A Static - Linear
5 Sniegas Category A Static - Linear
6 MNaudojimo ant stogo Category A Static - Linear
7 Saules moduliai Category A Static - Linear
8 Maudojimo ant plokstes Category A Static - Linear
Combinations Name Definition
9(C) COMB1 ULS (142+47)*1.35+(3+4+5+6+8)*1.30
10 (C) COMB2 SLS (142+3+4+5+6+7+8)*1.00

3.8 pav. Apkrovy deriniai

3.2. Konstrukciniy elementy laikomosios galios patikrinimas

3.672
3.575
3.250
2.925
2.600
2.275
1.950
1.625
1.300
0.975
0.650
1.576 - 243 0.325
' 0.010

[-(JAx Main, (cm2/m)

3.9 pav. Apatinio armataros tinklo reikalingas armatdros kiekis X kryptimi j tiesinj metrg

0.893

1.950
1.925
1.750
1.575
1
1
1

400
225
.050

0.875

0.700

0.525

0pe : 0.350

0. -288 2 0.175

0.010

[-JAy Perpendicular, (cm2/m)
3.10 pav. Apatinio armaturos tinklo reikalingas armataros kiekis Y kryptimi j tiesinj metrg
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4.350

] e — o5

1T aEEEEEEE) A - 3.750

1. 75! y ; z 651 oo I 3.375

11 ? ! ¢$l sz M 3000

i o e B ;605

_ ; | iyl 5050

1. i i B 1875

! BTG58 : 82 1.500

1,009 {0663 1066510633+ 0.683 10,660, 4 oot 1.125

1] : leh 0427 .'!é t 0.750

B =2 0.375

0.67 7 -567 0.010

ssjel -1

[+]Ax Main, (cm2/m)

3.11 pav. VirSutinio armataros tinklo reikalingas armattros kiekis X kryptimi j tiesinj metrg

1.336

SN NAR)

g L

11

1
I

| I s

Bl 00
[

1.000
Bl ;000
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100

- 0.010
[+]Ay Perpendicular, (cm2/m)

3.12 pév. Vir8utinio armataros tinklo reikalingas armatdros kiekis Y kryptimi j tiesinj metrg

1000000.0

Bl 550000

B ;000000

B 5550000

" 350000.0

175000.0

0.0

-175000.0

-350000.0

B 555000.0

-700000.0

Il _375000.0

B _1000000.0
[-la Main, (mm)

3.12 pav. Plokstés betono plySiy plotis
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[-]Deflection, (mm)
3.13 pav. Plokstés jlinkis (nuosédis)
3.3. Skaiciavimy iSvados
Remiantis skaiCiavimy rezultatais, atliktais pagal geologinius tyrinéjimus ir apkrovas:
e Veikiant pavojingiausiam apkrovy deriniui-maksimalus pamatinés plokstés nuosédis 1,34mm <
L/250=34 4.
e Pagal skaiciavimy rezultatus gaunama, kad plokstei reikalingas armavimas. Priimamas armavimas —

du armatdros tinklai @16/@16/200/200 S500B. Apsauginis betono sluoksnis 70mm apacioje ir 70mm
virSuje.

4. PAGRINDO SKAICIAVIMAS

4.1. Pamato ir pagrindo aprasymas

Skaiiuojama gelzbetoniné pamato ploksté ant grunto.

8.60

8.60

—@.»2&@3417—‘ 95—
i Bi7

4.1 pav. Pamato geometrija

LAPAS | LAPY | LAIDA
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Grunty duomenys imami pagal grezinj Nr. 1.

Pef Cu Y Ysu <)
No. Name Pattern

[°] [kPa] [kN/m3] [kN/m3] [°1

1 1. Technogeninis Vo 29.00 0.01 18.30 10.00

2 2. Molis, I. stiprus Vo 27.00  100.00 21.90 12.38

3 3. Smélis, tankus Vo 37.00 0.01 17.26 10.11

4 4. Smelis, vid. tankumo VA 36.00 0.01 19.30 10.11

4.2 pav. Grunty duomenys
4.2. Pamato pagrindo skaiciavimas
No. Load Name N My My Hx Hy Type
| new | edit ‘ _ [kN] [kNm] [ [kNm] [kN] v [kN]
1 Yes | Skaiciuotine 1083.00, 0.00 0.00| 0.00 0.00| Design
2 Yes Charakteristine 833.08‘ 0.00 0.00 0.00 0.00 Service
4.3 pav. Apkrovos
LAPAS | LAPY LAIDA
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Verification of spread footing bearing capacity
Vertical bearing capacity check

Shape of contact stress : rectangle

Most unfavorable load case No. 2. (Charakteristine)

Design bearing capacity of found. soil Ry = 164.96 kPa
Extreme contact stress g = 2619 kPa
Bearing capacity in the vertical direction is SATISFACTORY

Delta = 0.00°

8.60 Verification of load eccentricity
\‘ il Max. eccentricity in direction of base length e, = 0.000<0.333
7 ! Max. eccentricity in direction of base width e, = 0.000<0.333
Max. overall eccentricity ey = 0.000<0.333

5.70 Eccentricity of load is SATISFACTORY

Horizontal bearing capacity check
Most unfavorable load case No. 1. (Skaiciuotine)

Horizontal bearing capacity Rgp = 2.05 kN
Extreme horizontal force H = 0.00 kN
Bearing capacity in the horizontal direction is SATISFACTORY

Bearing capacity of foundation is SATISFACTORY

4.4 pav. Pagrindo laikomoiji galia

4.3. Skaic¢iavimy iSvados

Remiantis skaiCiavimy rezultatais, atliktais pagal geologinius tyrinéjimus ir apkrovas:

e Pagrindo laikomoji galia nevirSija veikian€ios apkrovos. ISnaudojimas 15,9%.

4.4. Inkariniy varzty skai€iavimas

Inkariniy varzty laikomoji galia patikrinta kompiuterine programa Hilti. Skai¢iavimai pateikti prieduose.

5. ISVADOS

SkaiCiavimy ataskaitoje pateikta pastotés valdymo pulto (PVP) cokolinés dalies metaliniy sijuy, kolony,
gelzbetoninés pamatinés plokstés laikomosios galios patikrinimai.
Konstrukcijos tenkina ULS ir SLS ribiniy baviy salygas:

e 0,55 < 1,0 — metaliniy sijy/kolony skerspjivio stiprumo/stabilumo salyga;

e 0,23 < 1,0 — metaliniy sijy jlinkio salyga;

e 0,16 < 1,0 — metaliniy kolony horizontalaus poslinkio sglyga;

e 0,44 < 1,0 - Sijos-sijos jungimo mazgo trumpesniaja pastato kryptimi (Web connection) laikomosios
galios iSnaudojimas;

e 0,71 <1,0 - Sijos-sijos jungimo mazgo ilgesniaja pastato kryptimi (Splice connection) laikomosios
galios iSnaudojimas.

e Veikiant pavojingiausiam apkrovy deriniui-maksimalus pamatinés plokstés nuosédis 1,34mm
L/250=34,4.

e Pagal skaiCiavimy rezultatus gaunama, kad plokstei reikalingas armavimas. Priimamas armavimas —
du armatdros tinklai @16/816/200/200 S500B. Apsauginis betono sluoksnis 70mm apacioje ir 70mm
virSuje.

e pagrindo laikomoji galia nevirSija veikiancios apkrovos. ISnaudojimas 15,9%.

¢ Inkariniy varzty laikomoji galia pakankama. ISnaudojimas 98 %.

LAPAS | LAPY | LAIDA
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Skaiciavimy iSvados dél rezultaty atitikties projekto rengimo dokumenty reikalavimams, normatyviniy

statybos techniniy dokumenty reikalavimams ir dél konstrukciniy elementy ir jung€iy laikomosios galios

iSnaudojimo:

- Skaiciavimy rezultatai atitinka projekto rengimo dokumenty reikalavimus, normatyviniy statybos

techniniy dokumenty reikalavimus bei konstrukcijoms keliamus saugos ir tinkamumo ribiniy baviy

reikalavimus.

- Konstrukciniy elementy laikomoji galia yra pakankama ir suprojektuoti elementai tenkina jiems

keliamus stiprumo (pastovumo) ir tinkamumo baviy reikalavimus.

- Konstrukciniy elementy jungciy laikomoiji galia yra pakankama ir tenkina jungtims keliamus stiprumo

ir tinkamumo baviy reikalavimus bei uztikrina bendrg stiprumg ir stabiluma.
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Hilti PROFIS Engineering 3.1.25

www.hilti.lt

Company:
Address:
Phone | Fax: |

Design: Kampiné_Lygumy

Fastening point:

Page:
Specifier:
E-Mail:
Date:

2025-12-18

Specifier's comments:

1 Input data

Anchor type and diameter:

Return period (service life in years):

Iltem number:

Specification text:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plateR :

Profile:

Base material:

Installation:

Reinforcement:

HIT-HY 200-A V3 + HAS-U 8.8 HDG M16
50

2223911 HAS-U 8.8 HDG M16x300 (element) /
2378171 HIT-HY 200-A V3 (adhesive)

Hilti HAS-U 8.8 threaded rod with HIT-HY
200-A V3 injection mortar with 190 mm
embedment hef, M16, Hot dip galvanized,
Hammer drill bit installation per ETA 19/0601

hetace = 190.0 mm (h
8.8

ETA 19/0601
2025-09-08 | -
SOFA based on EN 1992-4, Chemical

e, = 0.0 mm (no stand-off); t = 14.0 mm

ef fimit = = MM)

I, x 1, xt=280.0 mm x 280.0 mm x 14.0 mm; (Recommended plate thickness: not calculated)

Square hollow, 150 x 150 x 6,3; (L x W x T) = 150.0 mm x 150.0 mm x 6.3 mm

uncracked concrete, C30/37, ., = 30.00 N/mmz; h =400.0 mm, Temp. short/long: 40/24 °C, partial

» lc,eyl

material safety factor v, = 1.500; v, s¢ismic = 1.500

Hammer drilled hole, Installation condition: Dry

no reinforcement or reinforcement spacing >= 150 mm (any &) or >= 100 mm (& <= 10 mm)

no longitudinal edge reinforcement

R _ The anchor calculation is based on a rigid anchor plate assumption.

Geometry [mm] & Loading [kN, kNm]

[}
=]
ﬂDesign loads q

Sustained loads

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 2
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Kampiné_Lygumy Date: 2025-12-18
Fastening point:
1.1 Load combination

Case Description Forces [kN] / Moments [kNm] Seismic Fire  Max. Util. Anchor [%]

2 Combination 2 N =-40.400; V, = -5.700; Vy =0.480; no no 72
M, = 0.440; M, = 5.210; M, = 3.470;
Ngys = 0.000; M, s = 0.000; M, ;s = 0.000;

2 Load case/Resulting anchor forces y

Controlling load case: 1 Combination 1

Anchor reactions [kN]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x ~ Shear force y
1 0.000 7.285 5.763 -4.458
2 3.175 7.141 5.763 4.218
3 0.000 5.325 -2.913 -4.458
4 2,777 5.125 -2.913 4.218
Max. concrete compressive strain: 0.10 [%o]
Max. concrete compressive stress: 2.99 [N/mm?]

Resulting tension force in (x/y)=(100.0/-6.7): 5.952 [kN]
Resulting compression force in (x/y)=(-99.6/8.6): 46.352 [kN]

Anchor forces are calculated based on the assumption of a rigid anchor plate.

OS

©®

Compression

©1

04

o)

Tension

OZ

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 3
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Kampiné_Lygumy Date: 2025-12-18
Fastening point:

3 Tension load (EN 1992-4, Section 7.2.1)

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

Steel Strength* 3.175 83.733 4 OK
Combined pullout-concrete cone failure** 5.952 65.234 10 OK

Concrete Breakout Failure** 5.952 51.160 12 OK

Splitting failure** 5.952 91.095 7 OK

* highest loaded anchor **anchor group (anchors in tension)

3.1 Steel Strength

Neg < Nggg = =282 EN 1992-4, Table 7.1
' Tms
Ngys [kN] s Nggs [kN] Ngg [kN]
125.600 1.500 83.733 3.175

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 4
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Kampiné_Lygumy Date: 2025-12-18

Fastening point:

3.2 Combined pullout-concrete cone failure

N
Ngy < NRd,p = %‘3 EN 1992-4, Table 7.1
Mp
A
NRkvP = NRk,p Bl Vanp " Vsnp " Vrienp " VectNp ~ Vecanp EN 1992-4, Eq. (7.13)
p.N
Ngk,p =W Tre T d - hy EN 1992-4, Eq. (7.14)
Y sus =1 EN 1992-4, Eq. (7.14a)
SerNp =73-d- \/\V sus ~ YRk < 3- hef EN 1992-4, Eq. (715)
0,5
S
¥ gnp = Vonp- (q) (v gN -1) >1.00 EN 1992-4, Eq. (7.17)
Ve  =3n- (Vn 1) ( EN 1992-4, Eq. (7.18)
Rk,c
T Rie or * fok EN 1992-4, Eq. (7.19)
Y s Np =0.7+0.3" <1.00 EN 1992-4, Eq. (7.20)
cr,Np
W ect,Np = 21_ P <1.00 EN 1992-4, Eq. (7.21)
1+ ( c1,N)
Scr,Np
v ec2,Np = 21_ e < 1.00 EN 1992-4, Eq. (721)
1+ ( c2,N)
Scr,Np
0 2
Ap,N [mmz] APxN [mm ] T Rk,ucr,20 [N/mmZ] Ser. .Np [mm] Cor, .Np [mm] Crnin [mm] fc,cyl [N/mmZ]
172,987 245,560 18.00 495.5 247.8 80.0 30.00
0
v T Ruer [N/MM?] ks T g IN/MM’] Y gnp Vgnp
1.041 18.74 11.000 16.52 1.000 1.000
ec1,N [mm] v ec1,Np ecz,N [mm] v ec2,Np Ws,Np Wre,Np
0.0 1.000 6.7 0.974 0.797 1.000
0
W sus Ysus Vsus
0.800 0.000 1.000
0
NRk'p [kN] NRk,p [kN] Mp NRd,p [kN] Ngqy [KN]
179.021 97.851 1.500 65.234 5.952

Group anchor ID

2,4

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Address: Specifier:

Phone | Fax: | E-Mail:

Design: Kampiné_Lygumy Date: 2025-12-18

Fastening point:

3.3 Concrete Breakout Failure

N Ney. = Naie EN 1992-4, T.
Ed < NRdc = -4, Table 7.1
’ YMc
0
Nric = Nrye %N "WsnN Vien  VectN Vecan VMmN EN 1992-4, Eq. (7.1)
'c,N
Nixeo =k, - Vg - hi? EN 1992-4, Eq. (7.2)
Aly =S Sarn EN 1992-4, Eq. (7.3)
VN =0.7+03" CN <1.00 EN 1992-4, Eq. (7.4)
cr,
Vet n = # <1.00 EN 1992-4, Eq. (7.6)
1+ ( N,1)
Scr,N
Y ee2n = 21. S <1.00 EN 1992-4, Eq. (7.6)
()
S(:r,N
VN =1 EN 1992-4, Eq. (7.7)
2. 0 2. 2.
Ay [mm’] Acn [mm’] Cory [MmM] Sern [MMY f oy INFMm’]
206,225 324,900 285.0 570.0 30.00
ec1,N [mm] v ec1,N ec2,N [mm] v ec2,N \Vs,N \Vre,N z [mm]
0.0 1.000 6.7 0.977 0.784 1.000 200.1
0
VMmN ky Nrio [KN] Tme Ngg,c [KN] Ngq [kN]
1.000 11.000 157.792 1.500 51.160 5.952

Group anchor ID
2,4

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Design: Kampiné_Lygumy
Fastening point:

Page:
Specifier:
E-Mail:
Date:

2025-12-18

3.4 Splitting failure

NRk
Neg <Nrysp = Y_SE
Msp
- N° Ac,N
NRk,sp - NRk,sp o v sN Wre,N ’ \Vec1,N ’ wecZ,N i Wh,sp
Ac,N
0 I 0 0
NRk,sp =min (NRk,p’ NRk,c
0
Ac,N = S(:r,sp ) S<:r,sp
Von =07+03 =% 2 1.00
cr,sp
\% P N < 1.00
ec1,N 1+(2'eN1)7 .
Sersp
1
Voec2N T 5 e N < 1.00

2/3 2/3
h .
Ve = (h_) < max {1; (W) } <2.00
min i

min

EN 1992-4, Table 7.1

EN 1992-4, Eq. (7.23)

EN 1992-4, Eq. (7.3)
EN 1992-4, Eq. (7.4)

EN 1992-4, Eq. (7.6)

EN 1992-4, Eq. (7.6)

EN 1992-4, Eq. (7.24)

0 2

Ay [mm’] Acn [mm’] Corgp [MM] Sersp [MM] Ay [MIM] Vo fy oy [N/MM’]

126,900 144,400 190.0 380.0 226.0 1.235 30.00
ec1,N [mm] v ecl,N ec2,N [mm] v ec2,N WS,N Wre,N k1

0.0 1.000 6.7 0.966 0.826 1.000 11.000
0
NRk,sp [kN] yMsp NRd,sp [kN] NEd [kN]
157.792 1.500 91.095 5.952

Group anchor ID
2,4

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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Design: Kampiné_Lygumy Date: 2025-12-18

Fastening point:

4 Shear load (EN 1992-4, Section 7.2.2)

Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength (without lever arm)* 7.285 50.240 15 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength* 7.141 16.913 43 OK
Concrete edge failure in direction x+** 14.282 14.677 98 OK

* highest loaded anchor **anchor group (relevant anchors)

4.1 Steel Strength (without lever arm)

= Vris
Ves <Vegs = EN 1992-4, Table 7.2
Ms
Vies =K; - Vaes EN 1992-4, Eq. (7.35)
0
Vies [KN] k, Vies [KN] s Vras [KN] Veq [kN]
62.800 1.000 62.800 1.250 50.240 7.285

4.2 Pryout Strength (Concrete Breakout Strength controls)

V,
Veg < Veae = %E EN 1992-4, Table 7.2
Mc,p
VRkep = kg - min {Ngy o Ny p} EN 1992-4, Eq. (7.39c)
A
0
Nric =Npye A%'N "Wsn VrieN  VeetN " VeaN " YN EN 1992-4, Eq. (7.1)
c,N
Nay e =k, - Vg - hf EN 1992-4, Eq. (7.2)
Aox = Sen Sen EN 1992-4, Eq. (7.3)
Von =0.7+03 —— <1.00 EN 1992-4, Eq. (7.4)
cr,N
Veorn = % <1.00 EN 1992-4, Eq. (7.6)
NS
scr,N
. = % <1.00 EN 1992-4, Eq. (7.6)
)
S(:r,N
LAVIN =1 EN 1992-4, Eq. (7.7)

A 2 A i K 2
on [Mm°] N [Mm’] Cern [MM] Sern [MM] 8 foey IN/MM’]
33,306 324,900 285.0 570.0 2.000 30.00

€1y [Mm] VectN €gy [MM] Vec2N Ysn VieN Ymn

0.0 1.000 0.0 1.000 0.784 1.000 1.000
0
ky Nry.c [kN] Mep VRa,ep [KN] Vg [kN]
11.000 157.792 1.500 16.913 7.141

Group anchor ID
2

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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Fastening point:

4.3 Concrete edge failure in direction x+

Veg < Vrgo = 28 EN 1992-4, Table 7.2
YMt:
A
0
Vike = Ve %V Vv Vhy Vov Veev  Vreeyv EN 1992-4, Eq. (7.40)
c,V
Vo =kg - dl, IV cl® EN 1992-4, Eq. (7.41)
0,5
LA\O
a =0.1- (C—f) EN 1992-4, Eq. (7.42)
1
d 0,2
=0.1- (C—m) EN 1992-4, Eq. (7.43)
1
A, =45-¢ EN 1992-4, Eq. (7.44)
C.
Ve =0.7+03 2 5, <100 EN 1992-4, Eq. (7.45)
0,5
1.5 ¢,
v = (%) s100 EN 1992-4, Eq. (7.46)
Veov = +e <1.00 EN 1992-4, Eq. (7.47)
1+ (52)
3¢
\/ 1
Yy = Nosayy+ (05 snoyy > 1.00 EN 1992-4, Eq. (7.48)
I, [mm] d,, [mm] ke o B fy oy N/MM’] ¢, [mm]
190.0 16.00 2.400 0.154 0.072 30.00 80.0
0 2
Ac,V [mmZ] Ac,V [mm ] v s,V ‘Vh,V ec,v [mm] v ecV
48,000 28,800 0.900 1.000 80.7 0.598
OLv [O] v o,V ‘Vre,V
36.20 1.164 1.000
0
VRk,c [kN] YMc VRd,c [kN] VEd [kN]
21.093 1.500 14.677 14.282

Group anchor ID
2,4

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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5 Combined tension and shear loads (EN 1992-4, Section 7.2.3)

Steel failure
P By a Utilization By [%] Status
0.038 0.142 2.000 3 OK

By +By <1.0

Concrete failure

By By a Utilization By, [%] Status

0.116 0.973 1.000 91 OK

By+B)/12<1.0

6 Displacements (highest loaded anchor)

Short term loading:

Ngy = 0.000 [kN] Sy = 0.0000 [mm]

Vex = 5.397 [kN] 3y = 0.2159 [mm]
Sy = 0.2159 [mm]

Long term loading:

Ngy = 0.000 [kN] Sy = 0.0000 [mm]

Ve = 5.397 [kN] 3y = 0.3238 [mm]
Y = 0.3238 [mm]

Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concrete! Shear displacements
are valid without friction between the concrete and the anchor plate! The gap due to the drilled hole and clearance hole tolerances are not

included in this calculation!

The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Fastening point:

7 Warnings

» The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, AS5216, etc.). This
means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed
to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates the minimum
required anchor plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the
rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for agreement with
the existing conditions and for plausibility!

The equations presented in this report are based on metric units. When inputs are displayed in imperial units, the user should be aware that
the equations remain in their metric format.

Checking the transfer of loads into the base material is required in accordance with EN 1992-4, Annex Al

The design is only valid if the clearance hole in the fixture is not larger than the value given in Table 6.1 of EN 1992-4! For larger diameters
of the clearance hole see section 6.2.2 of EN 1992-4!

» The accessory list in this report is for the information of the user only. In any case, the instructions for use provided with the product have to
be followed to ensure a proper installation.

» For the determination of the v  , (concrete edge failure) the minimum concrete cover defined in the design settings is used as the concrete
cover of the edge reinforcement.

Bore hole cleaning must be performed according to instructions for use (blow 4 times with the hand pump, brush 4 times, blow again 4 times
with the hand pump).

Characteristic bond resistances depend on short- and long-term temperatures.

Edge reinforcement is not required to avoid splitting failure

» The characteristic bond resistances depend on the return period (service life in years): 50

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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8 Installation data

Anchor plate, steel: S 235; E = 210,000.00 N/mmz;

Profile: Square hollow, 150 x 150 x 6,3; (L x W x T) = 150.0 mm x 150.0 mm x

6.3 mm

yk

Hole diameter in the fixture (pre-setting) : d; = 18.0 mm
Hole diameter in the fixture (through fastening) : d; = 20.0 mm
Plate thickness (input): 14.0 mm

Recommended plate thickness: not calculated

Drilling method: Hammer drilled
Cleaning: Manual cleaning of the drilled hole according to instructions for use is

required.

f, =235.00 N/mm’

Anchor type and diameter: HIT-HY 200-A V3 + HAS-U 8.8
HDG M16

Iltem number: 2223911 HAS-U 8.8 HDG M16x300

(element) / 2378171 HIT-HY 200-A V3 (adhesive)
Maximum installation torque: 80 Nm

Hole diameter in the base material: 18.0 mm

Hole depth in the base material: 190.0 mm

Minimum thickness of the base material: 226.0 mm

Hilti HAS-U 8.8 threaded rod with HIT-HY 200-A V3 injection mortar with 190 mm embedment hef, M16, Hot dip galvanized, Hammer drill bit
installation per ETA 19/0601

8.1 Recommended accessories

Drilling

Cleaning

Setting

+ Suitable Rotary Hammer
* Properly sized drill bit

* Manual blow-out pump
* Proper diameter wire brush

» Dispenser including cassette and mixer
» For deep installations, a piston plug is

necessary

» Torque wrench

Ay
140.0 140.0
o
o
O3 O+
o
=
3
S
=4 >
« X
=
o
3
1 2
O Ozt
=
<
40.0 200.0 40.0
Coordinates Anchor [mm]
Anchor  x y Cx Cix Cy Cay
1 -100.0 -100.0 2,570.0 280.0 80.0 3,020.0
2 100.0 -100.0 2,770.0 80.0 80.0 3,020.0
3 -100.0 100.0 2,570.0 280.0 280.0 2,820.0
4 100.0 100.0 2,770.0 80.0 280.0 2,820.0

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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9 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior
to using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you
put in. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by
you. Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with
regard to compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to
interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability
for a specific application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for
the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do
not use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software
in each case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or
damaged data or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Specifier's comments:

1 Input data

Anchor type and diameter:

Return period (service life in years):

Iltem number:

Specification text:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plateR :

Profile:

Base material:

Installation:

Reinforcement:

HIT-HY 200-A V3 + HAS-U 8.8 HDG M16
50

2223911 HAS-U 8.8 HDG M16x300 (element) /
2378171 HIT-HY 200-A V3 (adhesive)

Hilti HAS-U 8.8 threaded rod with HIT-HY
200-A V3 injection mortar with 190 mm
embedment hef, M16, Hot dip galvanized,
SAFEset - automatic cleaning installation per
ETA 19/0601

Retact = 190.0 mm (h
8.8

ETA 19/0601
2025-09-08 | -
SOFA based on EN 1992-4, Chemical

e, = 0.0 mm (no stand-off); t = 14.0 mm

ef fimit = = MM)

SAFE-ET
i

I, x I, x t=280.0 mm x 280.0 mm x 14.0 mm; (Recommended plate thickness: not calculated)

Square hollow, 150 x 150 x 6,3; (L x W x T) = 150.0 mm x 150.0 mm x 6.3 mm

uncracked concrete, C30/37, ., = 30.00 N/mm?; h =400.0 mm, Temp. short/long: 40/24 °C, partial

v Tc,eyl

material safety factor v, = 1.500; v, seismic = 1.500

automatic cleaned drilled hole, Installation condition: Dry

no reinforcement or reinforcement spacing >= 150 mm (any &) or >= 100 mm (& <= 10 mm)

no longitudinal edge reinforcement

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [mm] & Loading [kN, kNm]

1 Design loads
—

Sustained loads

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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1.1 Load combination

Case Description

Forces [kN] / Moments [kNm] Seismic Fire  Max. Util. Anchor [%]
2 Combination 2 N =-55.700; V, = 1.370; Vy =5.580; no no 12
M, =-5.110; M, = 1.260; M, = 0.290;
Ngys = 0.000; M, ¢, = 0.000; M, ¢, = 0.000;
2 Load case/Resulting anchor forces y
[)
| _ o 3 J) 4
Controlling load case: 1 Combination 1 O Gomplession O
Anchor reactions [kN]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x ~ Shear force y pX
1 12.630 3.350 3.340 -0.265
2 12.471 3.357 3.340 0.335
3 0.000 2.753 2.740 -0.265
4 0.000 2.760 2.740 0.335
1 2
Max. concrete compressive strain: 0.22 [%o] O @ O
. . Tension
Max. concrete compressive stress: 6.50 [N/mmz]

Resulting tension force in (x/y)=(-0.6/-100.0): 25.100 [kN]
Resulting compression force in (x/y)=(1.5/111.3): 77.300 [kN]

Anchor forces are calculated based on the assumption of a rigid anchor plate.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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3 Tension load (EN 1992-4, Section 7.2.1)

Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength* 12.630 83.733 16 OK
Combined pullout-concrete cone failure** 25.100 101.031 25 OK
Concrete Breakout Failure** 25.100 81.590 31 OK
Splitting failure** 25.100 132.285 19 OK

* highest loaded anchor **anchor group (anchors in tension)

3.1 Steel Strength

Neg < Ngyg = =282 EN 1992-4, Table 7.1
' Tms
Ngys [kN] s Nggs [kN] Ngg [kN]
125.600 1.500 83.733 12.630

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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3.2 Combined pullout-concrete cone failure

N
Ngy < NRd,p = %‘3 EN 1992-4, Table 7.1
Mp
A
NRkvP = NRk,p Bl Vanp " Vsnp " Vrienp " VectNp ~ Vecanp EN 1992-4, Eq. (7.13)
p.N
Ngk,p =W Tre T d - hy EN 1992-4, Eq. (7.14)
Y sus =1 EN 1992-4, Eq. (7.14a)
SerNp =73-d- \/\V sus ~ YRk < 3- hef EN 1992-4, Eq. (715)
0,5
S
Y gnp = Wonp - (q) (v gN -1) > 1.00 EN 1992-4, Eq. (7.17)
Ve  =3n- (Vn 1) ( EN 1992-4, Eq. (7.18)
Rk,c
T Rie or * fok EN 1992-4, Eq. (7.19)
Y s Np =0.7+0.3" <1.00 EN 1992-4, Eq. (7.20)
cr,Np
W ect,Np = % <1.00 EN 1992-4, Eq. (7.21)
1 + ( c1,N)
Scr,Np
YV ec2,Np = 21_ P <1.00 EN 1992-4, Eq. (7.21)
1+ ( c2,N)
Scr,Np
0 2
Ap,N [mmz] APxN [mm ] T Rk,ucr,20 [N/mmZ] Ser. .Np [mm] Cor, .Np [mm] Crnin [mm] fc,cyl [N/mmZ]
261,531 245,560 18.00 495.5 247.8 80.0 30.00
0
v T Ruer [N/MM?] ks T g IN/MM’] Y gnp Yonp
1.041 18.74 11.000 16.52 1.000 1.000
ec1,N [mm] v ec1,Np ecz,N [mm] v ec2,Np Ws,Np Wre,Np
0.6 0.997 0.0 1.000 0.797 1.000
0
W sus Ysus Vsus
0.800 0.000 1.000
0
NRk'p [kN] NRk,p [kN] Mp NRd,p [kN] Ngqy [KN]
179.021 151.547 1.500 101.031 25.100

Group anchor ID

1,2

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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3.3 Concrete Breakout Failure

Negg < Ngge = Nee EN 1992-4, T
Ed < NRde = -4, Table 7.1
' YMc
0
Nrie = Nre - %N "WeN T VieN Vet N " VecaN " YMN EN 1992-4, Eq. (7.1)
'c,N
Nay e =k, - Vi hgf” EN 1992-4, Eq. (7.2)
Aly =S Sarn EN 1992-4, Eq. (7.3)
VN =0.7+0.3" CN < 1.00 EN 1992-4, Eq. (7.4)
cr,
Y eoiN = # <1.00 EN 1992-4, Eq. (7.6)
)
Scr,N
Y ecaN = 21. s <1.00 EN 1992-4, Eq. (7.6)
)
S(:r,N
LYTS =1 EN 1992-4, Eq. (7.7)
2. 0 2. 2.
Ay [mm’] Acn [mm’] Cory [MmM] Sern [MMY f oy INFMm’]
322,050 324,900 285.0 570.0 30.00
ec1,N [mm] v ec1,N ec2,N [mm] v ec2,N \Vs,N \Vre,N z [mm]
0.6 0.998 0.0 1.000 0.784 1.000 211.3
0
VMmN ky Nrio [KN] Tme Ngg,c [KN] Ngq [kN]
1.000 11.000 157.792 1.500 81.590 25.100

Group anchor ID
1,2

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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3.4 Splitting failure
N N - NRk,sE
Ed < NRdsp = Y
Msp
A
0
NRk,sp = NRk,sp ! %N v sN Wre,N ’ \Vec1,N ’ wecZ,N i Wh,sp
Ac,N
0 I 0 0
NRk,sp =min (NRk,p’ NRk,c
0 =
Ac,N - S(:r,sp ) S<:r,sp
Von =07+03 =% 2 1.00
cr,sp
1
\Vec1,N =T g1.00
1+ ( N1)
Sersp
1
Voec2N T 5 e N < 1.00

2/3 2/3
h .
Ve = (h_) < max {1; (W) } <2.00
min i

min

EN 1992-4, Table 7.1

EN 1992-4, Eq. (7.23)

EN 1992-4, Eq. (7.3)
EN 1992-4, Eq. (7.4)

EN 1992-4, Eq. (7.6)

EN 1992-4, Eq. (7.6)

EN 1992-4, Eq. (7.24)

0 2

Ay [mm’] Acn [mm’] Corgp [MM] Sersp [MM] Ay [MIM] Vo fy oy [N/MM’]

178,600 144,400 190.0 380.0 226.0 1.235 30.00
ec1,N [mm] v ecl,N ec2,N [mm] v ec2,N WS,N Wre,N k1

0.6 0.997 0.0 1.000 0.826 1.000 11.000
0
NRk,sp [kN] yMsp NRd,sp [kN] NEd [kN]
157.792 1.500 132.285 25.100

Group anchor ID
1,2

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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4 Shear load (EN 1992-4, Section 7.2.2)

Load [kN] Capacity [kN] Utilization By [%] Status
Steel Strength (without lever arm)* 3.357 50.240 7 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 12.161 206.453 6 OK
Concrete edge failure in direction x+** 12.178 23.851 52 OK

* highest loaded anchor **anchor group (relevant anchors)

4.1 Steel Strength (without lever arm)

= Vris
Vey < Vags = EN 1992-4, Table 7.2
Ms
Vs =k Vo EN 1992-4, Eq. (7.35)
0
VRis [KN] k; Vris [KN] Tms Vras [KN] Vg4 [kN]
62.800 1.000 62.800 1.250 50.240 3.357

4.2 Pryout Strength (Concrete Breakout Strength controls)

V

Veg < Veae = %E EN 1992-4, Table 7.2
Mc,p
VRkep = kg - min {Ngy o Ny p} EN 1992-4, Eq. (7.39c)
A
0
Nric = Nrye - A%'N "Wsn VrieN  VeetN " VeaN " YN EN 1992-4, Eq. (7.1)
c,N
Nay e =k, - Vg - hf EN 1992-4, Eq. (7.2)
Aox = Sen Sen EN 1992-4, Eq. (7.3)
Von =0.7+03 —— <1.00 EN 1992-4, Eq. (7.4)
cr,N
Veorn = % <1.00 EN 1992-4, Eq. (7.6)
NS
scr,N
. = % <1.00 EN 1992-4, Eq. (7.6)
)
S(:r,N
LAVIN =1 EN 1992-4, Eq. (7.7)
2. AO 2. K 2
Ay [mm’] N [Mm’] Cern [MM] Sern [MM] 8 foey IN/MM’]
435,050 324,900 285.0 570.0 2.000 30.00
€1y [Mm] VectN €gy [MM] Vec2N Ysn VieN Ymn
0.2 0.999 19.7 0.935 0.784 1.000 1.000
0
ky Nry.c [kN] Mep VRa,ep [KN] Vg [kN]
11.000 157.792 1.500 206.453 12.161

Group anchor ID
1-4

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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4.3 Concrete edge failure in direction x+

— “Rkc
Veg < Vrae =
YMt:
— /9 Ac,V
VRee = VRee 5 Vv Yoy Vav Ve Vrev
c,V
0 T RN S R X
VRk,c - k9 dnom If \/fck Cy

05

If
o)
C
=0.1- (d"‘ﬂ)
. c,

0,2

A, =45-¢
=07+0.3 —2— <1.00
Ysv TS TE g <
0,5
v =(22) a0
: h
1
Y ecy =ms1-00
3¢

.
Yoy =\/ 5 > 1.00

(cos o)’ + (0.5 - sin o)

EN 1992-4, Table 7.2
EN 1992-4, Eq. (7.40)
EN 1992-4, Eq. (7.41)
EN 1992-4, Eq. (7.42)
EN 1992-4, Eq. (7.43)
EN 1992-4, Eq. (7.44)
EN 1992-4, Eq. (7.45)
EN 1992-4, Eq. (7.46)

EN 1992-4, Eq. (7.47)

EN 1992-4, Eq. (7.48)

I, [mm] d,, [mm] ke o B fy oy N/MM’] ¢, [mm]
190.0 16.00 2.400 0.154 0.072 30.00 80.0
0 2.
Ac,V [mmZ] Ac,V [mm ] v s,V ‘Vh,V ec,v [mm] v ecV
52,800 28,800 1.000 1.000 9.9 0.924
OLv [O] v o,V ‘Vre,V
3.15 1.001 1.000
0
VRo [KN] e Vg [KN] Veq [kN]
21.093 1.500 23.851 12.178

Group anchor ID
2,4

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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5 Combined tension and shear loads (EN 1992-4, Section 7.2.3)

Steel failure
P By a Utilization By [%] Status
0.151 0.067 2.000 3 OK

By +By <1.0

Concrete failure

By By a Utilization By, [%] Status

0.308 0.511 1.500 54 OK

By* By <1.0

6 Displacements (highest loaded anchor)

Short term loading:

Ngy = 9.355[kN] Sy = 0.0392 [mm]

Ve = 2.482[kN] 3y = 0.0993 [mm]
Sy = 0.1067 [mm]

Long term loading:

Ngy = 9.355[kN] Sy = 0.0784 [mm]

Ve = 2.482[kN] 3y = 0.1489 [mm]
Syy = 0.1683 [mm]

Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concrete! Shear displacements
are valid without friction between the concrete and the anchor plate! The gap due to the drilled hole and clearance hole tolerances are not

included in this calculation!

The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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7 Warnings

The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, AS5216, etc.). This
means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed
to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates the minimum
required anchor plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the
rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for agreement with
the existing conditions and for plausibility!

The equations presented in this report are based on metric units. When inputs are displayed in imperial units, the user should be aware that
the equations remain in their metric format.

Checking the transfer of loads into the base material is required in accordance with EN 1992-4, Annex Al

The design is only valid if the clearance hole in the fixture is not larger than the value given in Table 6.1 of EN 1992-4! For larger diameters
of the clearance hole see section 6.2.2 of EN 1992-4!

The accessory list in this report is for the information of the user only. In any case, the instructions for use provided with the product have to
be followed to ensure a proper installation.

For the determination of the v, , (concrete edge failure) the minimum concrete cover defined in the design settings is used as the concrete
cover of the edge reinforcement.

Characteristic bond resistances depend on short- and long-term temperatures.
Edge reinforcement is not required to avoid splitting failure

The characteristic bond resistances depend on the return period (service life in years): 50

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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8 Installation data

Anchor plate, steel: S 235; E = 210,000.00 N/mm?; f,, = 235.00 N/mm?

yk

Profile: Square hollow, 150 x 150 x 6,3; (L x W x T) = 150.0 mm x 150.0 mm x

6.3 mm

Hole diameter in the fixture (pre-setting) : d; = 18.0 mm

Hole diameter in the fixture (through fastening) : d; = 20.0 mm
Plate thickness (input): 14.0 mm

Recommended plate thickness: not calculated

Drilling method: SafeSet - automatic cleaning

Cleaning: Automatically performed while drilling

Anchor type and diameter: HIT-HY 200-A V3 + HAS-U 8.8
HDG M16

Iltem number: 2223911 HAS-U 8.8 HDG M16x300
(element) / 2378171 HIT-HY 200-A V3 (adhesive)
Maximum installation torque: 80 Nm

Hole diameter in the base material: 18.0 mm

Hole depth in the base material: 190.0 mm

Minimum thickness of the base material: 226.0 mm

Hilti HAS-U 8.8 threaded rod with HIT-HY 200-A V3 injection mortar with 190 mm embedment hef, M16, Hot dip galvanized, SAFEset -

automatic cleaning installation per ETA 19/0601

8.1 Recommended accessories

Drilling Cleaning

Setting

+ Suitable Rotary Hammer

* Properly sized drill bit for SAFEset -
automatic cleaning (TE-CD / TE-YD)

» Vacuum cleaner

* No accessory required

« Dispenser including cassette and mixer

» For deep installations, a piston plug is
necessary

* Torque wrench

y
140.0 140.0
Q
o
O3 O
o
=)
3
=
8 >
N X
Q
o
3
1 2
O Oz {
o
<
40.0 200.0 40.0
Coordinates Anchor [mm]
Anchor  x y Cx Cix Cy Cay
1 -100.0 -100.0 2,220.0 280.0 2,570.0 2,770.0
2 100.0 -100.0 2,420.0 80.0 2,570.0 2,770.0
3 -100.0 100.0 2,220.0 280.0 2,770.0 2,570.0
4 100.0 100.0 2,420.0 80.0 2,770.0 2,570.0

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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9 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior
to using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you
put in. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by
you. Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with
regard to compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to
interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability
for a specific application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for
the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do
not use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software
in each case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or
damaged data or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

12


www.hilti.lt

	1. AR.pdf (p.1-4)
	2. Sprendiniu derinimo lentele.pdf (p.5)
	3. pamatai.pdf (p.6-69)
	4. metalai.pdf (p.70-148)
	5. PVP.pdf (p.149-188)
	6. Priedu lapas.pdf (p.189)
	7. Hilti_Kampinė_Lygumų.pdf (p.190-201)
	1 Input data
	1.1 Load combination

	2 Load case/Resulting anchor forces
	3 Tension load
	3.1 Steel Strength
	3.2 Combined pullout-concrete cone failure
	3.3 Concrete Breakout Failure
	3.4 Splitting failure

	4 Shear load
	4.1 Steel Strength
	4.2 Pryout Strength
	4.3 Concrete edge failure in direction x+

	5 Combined tension and shear loads
	6 Displacements
	7 Warnings
	8 Installation data
	8.1 Recommended accessories

	9 Remarks; Your Cooperation Duties

	8. Hilti_Krastine_Lygumų.pdf (p.202-213)
	1 Input data
	1.1 Load combination

	2 Load case/Resulting anchor forces
	3 Tension load
	3.1 Steel Strength
	3.2 Combined pullout-concrete cone failure
	3.3 Concrete Breakout Failure
	3.4 Splitting failure

	4 Shear load
	4.1 Steel Strength
	4.2 Pryout Strength
	4.3 Concrete edge failure in direction x+

	5 Combined tension and shear loads
	6 Displacements
	7 Warnings
	8 Installation data
	8.1 Recommended accessories

	9 Remarks; Your Cooperation Duties


