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1. KONSTRUKCIJU SKAICIAVIMAS

Laikanciy konstrukcijy skai¢iavimai atlikti baigtiniy elementy skai¢iavimo programa Autodesk
Robot Structural Analysis Professional 2023.

1.1. [Esama sena pastato dalis tarp asiy A-C

1.1.1. Esamo medinio stogo tikrinimas
Tikrinamas esamas medinis stogas, gegniy zingsnis 1m., Pamatuotas gegniy skerspjiivis
120x90mm, spyriy pamatuotas skerspjiivis 140x90mm, stygos pamatuotas skerspjiivis
115x50mm, i8ilginiy sijy pamatuotas skerspjtvis 140x90mm. Naudojama maziausia medienos
klasé C18. Gegnés kraige jungiasi lanksciai, stygos ir spyriai jungiasi lanksciai, gegnés ant

iSoriniy sieny turi paslankias atramas. Skai¢iuojamoji schema:

b /uz /\‘\-'\- N
A AN / *
- > \ / *‘b};. o
i / N = v N
- NS E / ~ o ™
- \ 23 X/ N
- - \X X / : .
- S > X / e ] (q\]
o % 7 S
2 /'/ N\ A N
. \/ :
\/// | TR S
3.41 | 3.17 ‘ 3.41
A 9.99
=

Lapas |Lapy Laida

IN2317-01-TP-SK-S




paskirties pastatg ir rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji

| N Maitinio paskirties pastato, J. Bilitino g. 31, Anyks¢iai, paskirties keitimo j mokslo
Architecture Construction Engineering  skaiGiavimai dalis Rekonstravimas. Neypatingasis statinys

;/K:\

: 7\
o NS
//@‘\\\\

e
N A

Veikiancios apkrovos (apkrovy skai¢iavimas pateiktas AR 1.2 skyriuje):

Nuolatinés apkrovos:

A Té\‘.\\\f\\\\ DEZ:O 1l -
pZ=-0.18 O\l = g
pz=-0.18 ' i\— [ p£2-018

pZ=-0.18 Bl TN N-PLEU. 18 -
D=5\ W pZZ—_-U. =
pZ=-0.1¢ Al P e
p£=-0.1: s £ Déz:o O
pZ=-0.T; 4 p£L=-08 -
pé=-U. [ S pnzz:ol'] 2
A A PSR 7=-0.18
¢t Z=-0.18 W

Lapas |Lapy Laida

IN2317-01-TP-SK-S




| N Architecture Construction Engineering

Maitinio paskirties pastato, J. Bilitino g. 31, Anyks¢iai, paskirties keitimo j mokslo
paskirties pastatg ir rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji
skaiciavimai dalis Rekonstravimas. Neypatingasis statinys

Sniego apkrovos:

Esamy gegniy skai¢iavimas

CODE: EN 1995-1:2004/A2:2014

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 44 Gegne 44 POINT: 3 COORDINATE: x=0.28L=190m

LOADS:

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

MATERIAL C18

egM =1.30 fm,0,k =18.00 MPa ft,0,k =11.00 MPa fc,0,k=18.00 MPa
fv,k=3.40 MPa 1,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa Service class: 1 Betac=0.20

‘— SECTION PARAMETERS: RECT_120x90

ht=12.0 cm

bf=9.0 cm Ay=72.00 cm2 Az=72.00 cm2 Ax=108.00 cm2
tw=4.5 cm 1y=1296.00 cm4 1z=729.00 cm4 Ix=1538.2 cm4
tf=4.5 cm Wy=216.00 cm3 Wz=162.00 cm3

STRESSES ALLOWABLE STRESSES

Lapas |Lapy Laida
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Sig_t,0,d = N/Ax =-8.87/108.00 = -0.82 MPa ft,0,d =7.50 MPa
Sig_m,y,d = MY/Wy=-2.66/216.00 = -12.30 MPa fm,y,d = 11.58 MPa
fv,d=2.09 MPa

Tau z,d = 1.5*-10.41/108.00 = -1.45 MPa

Factors and additional parameters
kh=1.11 kh_y=1.05 kmod = 0.80 Ksys =1.00 ker=0.67

i LATERAL BUCKLING PARAMETERS:
lef=597m Lambda _rel m = 0.68
Sig_cr=38.63 MPa k crit=1.00

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:

Sig ,0,d/ft,0,d + Sig_m,y,d/f m,y,d = 0.82/7.50 + 12.30/11.58 = 1.17 >1.00 (6.17)
Sig_m,y,d/(kerit*f m,y,d) = 12.30/(1.00¥11.58) = 1.06 > 1.00 (6.33)

(Tau z,d/ker)/f v,d = (1.45/0.67)/2.09 = 1.03 > 1.00  (6.13)

LIMIT DISPLACEMENTS

7| Deflections (LOCAL SYSTEM):

u fin,y=0.2 cm < u fin,max,y =L/150.00 =4.5 cm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2

u fin,z=3.0 cm < u fin,max,z=1/150.00=4.5 cm Verified

Governing load case: (1+0.6)*1 + (1+0.2%0.6)*2

Displacements (GLOBAL SYSTEM):

Section incorrect !!!

Tarpiné iSvada: gegniy laikomoji galia nepakankama. Reikalingas stiprinimas.

Esamy sijy skai¢iaivmas

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 67 Sija_67 POINT: | COORDINATE: x=0.50L=1.00m

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

MATERIAL C18

gM =1.30 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0,k=18.00 MPa
fv,k=3.40 MPa £t,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa Service class: 1 Betac=0.20

‘ SECTION PARAMETERS: RECT_140x90
ht=14.0 cm
bf=9.0 cm Ay=84.00 cm2 Az=84.00 cm2 Ax=126.00 cm2

Lapas [Lapy Laida
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tw=4.5 cm Iy=2058.00 cm4 12=850.50 cm4 x=2024.2 cm4
tf=4.5 cm Wy=294.00 cm3 Wz=189.00 cm3

STRESSES ALLOWABLE STRESSES
Sig_c,0,d = N/Ax = 0.03/126.00 = 0.00 MPa fc,0,d=11.08 MPa

Sig_m,y,d = MY/Wy= 2.89/294.00 = 9.83 MPa fm,y,d=11.23 MPa

Sig_m,z,d = MZ/Wz= 0.10/189.00 = 0.55 MPa fm,z,d=12.27 MPa

Tau y,d = 1.5%0.01/126.00 = 0.00 MPa fv,d=2.09 MPa

Tau z,d = 1.5%-2.94/126.00 = -0.35 MPa
Tau tory,d = 0.03 MPa, Tau torz,d = 0.04 MPa

Factors and additional parameters

km =0.70 kh=1.11

kmod = 0.80 Ksys = 1.00 ker =0.67

At

LATERAL BUCKLING PARAMETERS:

lef=1.80 m Lambda_rel m = 0.39
Sig_cr=116.58 MPa k crit=1.00

BUCKLING PARAMETERS:
I

12 | About Y axis:

I

12 | About Z axis:

LY =2.00m Lambda Y =49.49 LZ=1.00 m Lambda Z = 38.49
Lambda rel Y =0.86 ky=0.93 Lambda rel Z=0.67 kz=0.76
LFY =2.00 m key =0.79 LFZ=1.00 m kez =0.89

VERIFICATION FORMULAS:

(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,zd= 0.91 <1.00 (6.23)
Sig_m,y,d/(kcrit*f m,y,d) = 9.83/(1.00¥11.23) = 0.87 < 1.00 (6.33)
(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.02 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d =0.27 < 1.00 (6.13-

4)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

u fin,y=0.0 cm < u fin,max,y =1/150.00=1.3 cm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2
u fin,z=0.4 cm < u finmax,z=1/150.00=1.3 cm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2

Displacements (GLOBAL SYSTEM):

Section OK !!!

Tarpiné iSvada: esamu siju laikomoji galia pakankama.

Esamy spyriy skaiciavimas

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 17 Styga 17

POINT: 3 COORDINATE: x=1.00L=2.68m

LOADS:

Governing Load Case: 3 ULS/1=1%1.35 +2*1.30 1*1.35+2*1.30

Lapas [Lapy Laida
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MATERIAL C18

gM =1.30 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0,k =18.00 MPa
fv,k=3.40 MPa 1,90,k = 0.40 MPa f¢,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 =6000.00 MPa G moyen = 560.00 MPa  Service class: 1 Beta c=0.20

‘ SECTION PARAMETERS: RECT_140x90

ht=14.0 cm
bf=9.0 cm Ay=84.00 cm2 Az=84.00 cm2 Ax=126.00 cm2
tw=4.5 cm Iy=2058.00 cm4 1z=850.50 cm4 1x=2024.2 cm4
tf=4.5 cm Wy=294.00 cm3 Wz=189.00 cm3
STRESSES ALLOWABLE STRESSES
Sig_¢,0,d = N/Ax =23.29/126.00 = 1.85 MPa fc,0,d=11.08 MPa
Sig_m,y,d = MY/Wy= 0.10/294.00 = 0.34 MPa fm,y,d=11.23 MPa
fv,d=2.09 MPa

Tau z,d = 1.5%-0.12/126.00 =-0.01 MPa
Factors and additional parameters
kh=1.11 kh y=1.01 kmod = 0.80 Ksys =1.00 ker=0.67

Al

i LATERAL BUCKLING PARAMETERS:

lef=241m Lambda_rel m = 0.45

Sig_cr=87.09 MPa k crit=1.00
BUCKLING PARAMETERS:

] I

12 | About Y axis: 12 1 About Z axis:
LY =2.68m Lambda Y = 66.25 LZ=2.68m Lambda Z = 103.05
Lambda_rel Y =1.15 ky =1.25 Lambda_rel Z = 1.80 kz=2.26
LFY =2.68 m key =0.58 LFZ=2.68 m kez=10.27

VERIFICATION FORMULAS:

Sig_c,0,d/(ke,z*f ¢,0,d) + km*Sig_m.y,d/f m,y,d = 1.85/(0.27%11.08) + 0.70%0.34/11.23 = 0.63 < 1.00 (6.24)
Sig_c,0,d/(ke,z*f ¢,0,d) + (Sig_m,y,d/(kerit*f m,y,d))"2 = 1.85/(0.27*11.08) + (0.34/(1.00%11.23))"2= 0.61 < 1.00
(6.35)

(Tau z,d/ker)/fv,d = (0.01/0.67)/2.09 = 0.01 <1.00 (6.13)

LIMIT DISPLACEMENTS

71 Deflections (LOCAL SYSTEM):

u fin,y =0.0 cm < u fin,max,y =L/150.00 = 1.8 cm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2

u fin,z=0.0 cm < u fin,max,z=1/150.00=1.8 cm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2

F_ Displacements (GLOBAL SYSTEM):

Section OK !!!

Tarpiné iSvada: esamy spyriy laikomoji galia pakankama.

Lapas [Lapy Laida
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Esamy stygy skaiCiavimas

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 70 Styga 70 POINT: 2 COORDINATE: x=050L=152m

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

MATERIAL C18

gM =1.30 fm,0,k = 18.00 MPa ft,0k =11.00 MPa fc,0,k =18.00 MPa
fv,k=3.40 MPa £t,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 =6000.00 MPa G moyen = 560.00 MPa Service class: 1 Betac=0.20

‘ SECTION PARAMETERS: RECT_115x50

ht=11.5 cm
bf=5.0 cm Ay=38.33 cm2 Az=38.33 cm2 Ax=57.50 cm2
tw=2.5 cm Iy=633.70 cm4 [z=119.79 cm4 [x=347.9 cm4
tf=2.5 cm Wy=110.21 cm3 Wz=47.92 cm3
STRESSES ALLOWABLE STRESSES
Sig t,0,d = N/Ax =-14.05/57.50 = -2.44 MPa ft,0,d = 8.43 MPa

Sig_m,y,d =MY/Wy=-0.03/110.21 =-0.26 MPa fm,y,d=11.68 MPa

Factors and additional parameters
kh=1.25 kh_y=1.05 kmod = 0.80 Ksys =1.00

Al

; LATERAL BUCKLING PARAMETERS:
lef=2.74m Lambda rel m =0.75
Sig_cr=31.82 MPa k crit=1.00

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig_,0,d/ft,0,d + Sig_m,y,d/f m,y,d = 2.44/8.43 + 0.26/11.68 = 0.31 <1.00 (6.17)
Sig_m,y,d/(kerit*f m,y,d) = 0.26/(1.00%11.68) = 0.02 < 1.00 (6.33)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

u fin,y =0.0 cm < u fin,max,y =L/150.00 = 2.0 cm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2
u fin,z=0.1 cm < u fin,max,z=L1/150.00=2.0 cm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2

Displacements (GLOBAL SYSTEM):

Section OK !!!

Tarpiné iSvada: esamy stygy laikomoji galia pakankama.

Lapas [Lapy

Laida

IN2317-01-TP-SK-S 10 %




paskirties pastatg ir rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji

| N Maitinio paskirties pastato, J. Bilitino g. 31, Anyksc¢iai, paskirties keitimo | mokslo
Architecture Construction Engineering  skaiCiavimai dalis Rekonstravimas. Neypatingasis statinys

BENDRA ISVADA: esamy stygu, spyriy ir sijy laikomoji galia pakankama, tatiau gegnés
17% virsija saugos ribinj buvi. Reikalingas stogo stiprinimas jvedant papildomas gegnes j
tarpus, iSlaikant esamg skaifiuojamaja schema. Dél padidéjusios apkrovos ant esamy siju

galimas papildomy spyriy jvedimas, kad nukrauti sija.

I tarpus idedamos gegnés, iSlaikant esama skaiciuojamaja schema, naujas gegniy zingsnis
0,5m. Kad nukrauti esamas sijas, ant kuriu remiasi gegnés, jvedami papildomi rysiai nuo sijos
vidurio link vidurinés atramos. Taip pat jvedama kraigo sija.

Kad uZztikrinti 2m ruoze nuo ugniasienés stogo ugniaatsparumg R90 demontuojamos 3 eilés
esamy gegniy ir projektuojamos Plieninés gegnés i§ déziniy skerpsjiviy, suvarZyty styga ir
apjungty horizontaliais ry$iais, atkartojama mediniy gegniy skai¢iuojamoji schema.

Nauja skaiciuojamoji schema su pazymeétais naujais elementais:
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Naujos gegnes veikiancios apkrovos (apkrovy skai¢iavimas pateiktas AR 1.2 skyriuje):

Nuolatinés apkrovos:

=
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Esamy/naujy gegniy skai¢iavimas po stiprinimo

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 9 Gegné 9 POINT:

3 COORDINATE: x=028L=190m

LOADS:
Governing Load Case: 3 ULS/1=1*%1.35 +

2%1.30 1*1.35+2*1.30

MATERIAL C18
gM =130 fm,0,k =18.00

MPa ft,0,k =11.00 MPa fc,0,k =18.00 MPa

fv,k=3.40 MPa £t,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa

E 0,05 =6000.00 MPa G moyen = 560

.00 MPa Service class: 1 Beta ¢ =0.20

‘ SECTION PARAMETERS: RECT_120x90

ht=12.0 cm
bf=9.0 cm Ay=72.00 cm2 Az=72.00 cm2 Ax=108.00 cm2
tw=4.5 cm Iy=1296.00 cm4 1z=729.00 cm4 Ix=1538.2 cm4
tf=4.5 cm Wy=216.00 cm3 Wz=162.00 cm3
STRESSES ALLOWABLE STRESSES
Sig t,0,d = N/Ax =-3.22/108.00 = -0.30 MPa ft,0,d =7.50 MPa
Sig_m,y,d =MY/Wy=-1.33/216.00 = -6.18 MPa fm,y,d=11.58 MPa
fv,d=2.09 MPa

Tau z,d = 1.5%-4.48/108.00 = -0.62 MPa

Factors and additional parameters
kh=1.11 kh_y=1.05 kmod = 0.80 Ksys = 1.00 ker = 0.67

e

; LATERAL BUCKLING PARAMETERS:
lef=597m Lambda_rel m = 0.68
Sig_cr=38.63 MPa k crit=1.00

BUCKLING PARAMETERS:

X About Y axis:

X About Z axis:

VERIFICATION FORMULAS:

Sig_,0,d/f1,0,d + Sig_m,y,d/f m,y,d =0.30/7.50 + 6.18/11.58 = 0.57 <1.00 (6.17)

Sig_m.y,d/(kerit*f m,y,d) = 6.18/(1.00%11.5

8)=0.53<1.00 (6.33)

(Tau z,d/ker)/fv,d = (0.62/0.67)/2.09 = 0.44 < 1.00 (6.13)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

u fin,y =0.0 cm < u fin,max,y =L/150.00 =4.5 cm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2
u fin,z=1.6 cm < u fin,max,z=1/150.00=4.5 cm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2

Displacements (GLOBAL SYSTEM):

Lapas [Lapy Laida
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Section OK !!!

Tarpiné iSvada: esamu/naujy gegniy laikomoji galia pakankama.

Esamy sijy skai¢iavimas po stiprinimo

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 67 Sija_67 POINT: 3 COORDINATE: x=0.75L=1.50m

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

MATERIAL C18

gM =1.30 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0,k=18.00 MPa
fv,k=3.40 MPa £t,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 =6000.00 MPa G moyen = 560.00 MPa Service class: 1 Betac=0.20

‘ SECTION PARAMETERS: RECT_140x90

ht=14.0 cm

bf=9.0 cm Ay=84.00 cm2 Az=84.00 cm2 Ax=126.00 cm2
tw=4.5 cm Iy=2058.00 cm4 1z=850.50 cm4 1x=2024.2 cm4
tf=4.5 cm Wy=294.00 cm3 Wz=189.00 cm3

STRESSES ALLOWABLE STRESSES

Sig t,0,d = N/Ax =-0.02/126.00 = -0.00 MPa ft,0,d =7.50 MPa

Sig_m,y,d = MY/Wy=-0.80/294.00 = -2.73 MPa fm,y,d=11.23 MPa

Sig_m,z,d = MZ/Wz=-0.17/189.00 = -0.92 MPa fm,z,d =12.27 MPa

Tauy,d = 1.5%0.79/126.00 = 0.09 MPa fv,d=2.09 MPa

Tau z,d = 1.5%2.70/126.00 = 0.32 MPa
Tau tory,d = 0.04 MPa, Tau torz,d =0.05 MPa

Factors and additional parameters
km =0.70 kh=1.11 kmod = 0.80 Ksys =1.00 ker=0.67

i LATERAL BUCKLING PARAMETERS:
lef=1.80 m Lambda_rel m = 0.35
Sig_cr=150.43 MPa k crit=1.00

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:

Sig_t,0,d/ft,0,d + Sig_m,y,d/f m,y,d + km*Sig_m,z,d/fm,zd= 0.30 <1.00 (6.17)

Sig_m,y,d/(kcrit*f m,y,d) = 2.73/(1.00%¥11.23) = 0.24 < 1.00 (6.33)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.09 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.25 < 1.00 (6.13-
4)

LIMIT DISPLACEMENTS

=i

Deflections (LOCAL SYSTEM):

Lapas [Lapy Laida
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u fin,y=0.0 cm < u finmax,y =1/150.00=1.3 cm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2
u fin,z=0.0 cm < u fin,max,z=1/150.00=1.3 cm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2

F_ Displacements (GLOBAL SYSTEM):

Section OK !!!

Tarpiné iSvada: esamu siju laikomoji galia pakankama.

Plieninés gegnés projektavimas

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

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 13 Metaliné gegné 13 POINT: 3 COORDINATE: x=0.28L=1.90
m

LOADS:

Governing Load Case: 3 ULS/1=1%1.35 +

2*1.30 1*1.35+2*1.30

MATERIAL:
S355 (S355)  fy=355.00 MPa

4

s
£3‘ SECTION PARAMETERS: SQUA 100x100x4

h=10.0 cm gM0=1.10 gM1=1.10
b=10.0 cm Ay=7.47 cm2 Az=7.47 cm2 Ax=14.95 cm2
tw=0.4 cm 1y=226.35 cm4 1z=226.35 cm4 1x=354.71 cm4
tf=0.4 cm Wply=53.30 cm3 Wplz=53.30 cm3
INTERNAL FORCES AND CAPACITIES:
N,Ed =-5.12 kN My,Ed = -3.35 kN*m
Nt,Rd =482.41 kN My,pl,Rd =17.20 kN*m
My,c,Rd =17.20 kN*m Vz,Ed =-9.44 kKN
MN,y,Rd = 17.20 kN*m Vz,c,Rd =139.26 kN
Mb,Rd = 17.20 kN*m
Class of section = 1
, L
e I LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr = 1874.79 kN*m Curve, LT -d XLT=1.00
Ler,low=0.60 m Lam L T=0.10 fi,LT = 0.39 XLT,mod = 1.00

BUCKLING PARAMETERS:

About y axis:

X About z axis:

VERIFICATION FORMULAS:
Section strength check:
N,Ed/Nt,Rd=0.01 <1.00 (6.2.3.(1))

Lapas [Lapy Laida
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My,Ed/My,c,Rd=0.19<1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.07 <1.00 (6.2.6.(1))
Global stability check of member:
My,Ed/Mb,Rd =0.19 <1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

™ Deflections (LOCAL SYSTEM):

uy =0.0 cm < uy max =L/150.00 =4.5 cm Verified
Governing Load Case: 7 SLS:CHR/1=1%1.00 +2*1.00 (1+2)*1.00
uz=0.8 cm < uz max =L/150.00 =4.5 cm Verified

Governing Load Case: 7 SLS:CHR/1=1%1.00 +2*1.00 (1+2)*1.00

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK !!!

Tarpiné iSvada: plieninés gegnés laikomoji galia pakankama

Plieninio spyrio projektavimas

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

CODE GROUP:

MEMBER: 17 Metaliné styga 17 POINT: 3 COORDINATE: x=1.00L=2.68
m

LOADS:

Governing Load Case: 3 ULS/1=1%1.35 +2*1.30 1*1.35+2*1.30

MATERIAL:
S355 (S355)  fy=355.00 MPa

4

s
E} SECTION PARAMETERS: SQUA 80x80x4

h=8.0 cm gMO0=1.10 gM1=1.10

b=8.0 cm Ay=5.87 cm2 Az=5.87 cm2 Ax=11.75 cm2

tw=0.4 cm Iy=111.04 cm4 1z=111.04 cm4 Ix=176.24 cm4

tf=0.4 cm Wply=33.07 cm3 Wplz=33.07 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =22.47 kN My,Ed = -0.06 kN*m Vy,Ed = 0.05 kN

Nc,Rd=379.14 kN My,Ed,max = -0.06 kN*m Mz,Ed,max =0.04 kN*m Vy,c,Rd =109.45 kN

Nb,Rd =215.80 kN My,c,Rd =10.67 kN*m  Mz,c,Rd=10.67 kN*m  VzEd=-0.09 kN
MN,y,Rd = 10.67 kN*m Vz,c,Rd =109.45 kN

Mb,Rd = 10.67 kN*m
Class of section = 1

gy

: I LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr = 235.43 kKN*m Curve, LT -d XLT=1.00
Ler,Jow=2.68 m Lam LT=0.22 fi,LT=0.45 XLT,mod =1.00

BUCKLING PARAMETERS:

Lapas [Lapy Laida
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1-1'3 o] About y axis: = About z axis:
Ly=2.68 m Lam y=1.14 Lz=2.68 m Lam z=1.14
Ler,y=2.68 m Xy =0.57 Ler,z=2.68m Xz=0.57
Lamy = 87.08 kyy =1.06 Lamz = 87.08 kzy =0.67

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.06 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd=0.01 <1.00 (6.2.5.(1))

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

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

Global stability check of member:

Lambda,y = 87.08 < Lambda,max = 210.00 Lambda,z = 87.08 < Lambda,max =210.00 STABLE
My,Ed,max/Mb,Rd =0.01 < 1.00 (6.3.2.1.(1))

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

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.11 < 1.00
(6.3.3.(4)

LIMIT DISPLACEMENTS

™ Deflections (LOCAL SYSTEM):

uy =0.0 cm < uy max =L/150.00=1.8 cm Verified
Governing Load Case: 7 SLS:CHR/1=1*1.00 +2*1.00 (1+2)*1.00
uz=0.0cm < uz max=L/150.00 = 1.8 cm Verified

Governing Load Case: 7 SLS:CHR/1=1%1.00 +2*1.00 (1+2)*1.00

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK !!!

Tarpiné iSvada: plieninio spyrio laikomoji galia pakankama

Plieninés stygos projektavimas

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

CODE GROUP:
MEMBER: 70 Metaliné styga 70 POINT: 2 COORDINATE: x=0.50L=1.52
m

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

MATERIAL:
$355 (S355)  fy=355.00 MPa

Z

s
E} SECTION PARAMETERS: SQUA 60x60x4

h=6.0 cm gMO0=1.10 gM1=1.10

b=6.0 cm Ay=4.27 cm2 Az=4.27 cm2 Ax=8.55 cm2
tw=0.4 cm Iy=43.55 cm4 [z=43.55 cm4 [x=70.72 cm4
tf=0.4 cm Wply=17.64 cm3 Wplz=17.64 cm3

Lapas [Lapy Laida
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INTERNAL FORCES AND CAPACITIES:
N,Ed=-10.47 kN My,Ed = 0.10 kN*m
Nt,Rd =275.87 kN My,pl,Rd = 5.69 kN*m
My,c,Rd = 5.69 kN*m
MN,y,Rd = 5.69 kN*m
Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.04 < 1.00 (6.2.3.(1))
My,Ed/My,c,Rd=0.02 <1.00 (6.2.5.(1))

LIMIT DISPLACEMENTS

=7 Deflections (LOCAL SYSTEM):

uy =0.0 cm < uy max =L/150.00=2.0 cm Verified
Governing Load Case: 7 SLS:CHR/1=1*1.00 +2*1.00 (1+2)*1.00
uz=0.1 cm < uz max =L/150.00 =2.0 cm Verified

Governing Load Case: 9 SLS:QPR/3=1%1.00 +2*0.20 1*1.00+2*0.20

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK !!!

Tarpiné iSvada: plieninés stygos laikomoji galia pakankama

BENDRA ISVADA: jvedus naujas gegnes j tarpus ir sumaZinus Zingsnj iki 500mm, jvedus
naujus spyrius paremti sijas, ant kuriy remiasi gegnes visi konstrukcijos elementai tenkina
tinkamumo ir saugos ribinius buvius. Plieniniy gegniy, kuriy Zingsnis 2m ir plieniniy rySiy

ir stygu laikomoji galia pakankama. Plieniniai elementai daZomi prieSgaisriniais dazas R90.

1.2. Esama naujesné pastato dalis tarp asiy C-D
1.2.1. Naujy mediniy stogo konstrukcijuy projektavimas
Demontuojamas visas esamas medinis stogas ir projektuojama nauja sistema be atramos
per vidurj. Naujy gegniy skerspjivis 200x100mm, naujy jstrizy spyriy skerspjavis 100x50mm,

naujos virsutinés stygos skerspjiivis 200x100mm, naujos apatinés stygos skerspjiivis 200x75mm.

Lapas [Lapy Laida
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Spyriai ir stygos tvirtinasi laksciai, gegnés kraige tvirtinasi lanksciai, gegniy atrama iSorinése
sienose paslanki. Naudojama medienos klas¢ C18. Gegniy tarpatramis 1m.
Ant apatinés stygos projektuojama palépés perdanga su 1kPa naudojimo apkrova.

Skai¢iuojamoji schema:

.
b 7 /
7 1.98 .
1.98 l 1.98 i
L 7.48 |
7.90

Veikiancios apkrovos (apkrovy skai¢iavimas pateiktas AR 1.2 skyriuje):

Nuolatinés apkrovos:

Sniego apkrovos:

Lapas |Lapy Laida
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,,///
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/// S
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7
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// A N P P
. 'pZ=-1.00] -
,// | = /”/ S
L N )
/ //
/ { | Y O r } i

Gegnes skaiCiavimas

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 4 Gegné 4 POINT: 3 COORDINATE: x=1.00L=5.05m

LOADS:
Governing Load Case: 10 ULS/7=1%1.35+3*0.91 +2*1.30 1*1.35+3*0.91+2*1.30

MATERIAL CI18
gM =1.30 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0,k=18.00 MPa
fv,k=3.40 MPa 1,90,k = 0.40 MPa f¢,90,k =2.20 MPa E 0,moyen = 9000.00 MPa

Lapas |Lapy Laida
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E 0,05 =6000.00 MPa G moyen = 560.00 MPa Service class: 1 Betac=0.20

‘ SECTION PARAMETERS: RECT_200x100

ht=20.0 cm
bf=10.0 cm Ay=133.33 cm2 Az=133.33 cm2 Ax=200.00 cm2
tw=5.0 cm 1y=6666.67 cm4 1z=1666.67 cm4 [x=4573.7 cm4
tf=5.0 cm Wy=666.67 cm3 Wz=333.33 cm3
STRESSES ALLOWABLE STRESSES
Sig_c,0,d =N/Ax =10.50/200.00 = 0.53 MPa fc,0,d=11.08 MPa
fv,d=2.09 MPa
Tau z,d = 1.5*-13.17/200.00 = -0.99 MPa
Factors and additional parameters
kh=1.08 kmod = 0.80 Ksys = 1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:

] I

o | About Y axis: 1 | About Z axis:
LY=253m Lambda Y =43.75 LZ=0.30m Lambda Z =10.39
Lambda_rel Y =0.76 ky =0.84 Lambda rel Z=0.18 kz=0.50
LFY=253m kecy =0.85 LFZ=030m kez=1.00

VERIFICATION FORMULAS:

Sig_¢,0,d/f¢,0,d=0.53/11.08 =0.05<1.00 (6.23-4)]
Sig_c,0,d/(kc*f ¢,0,d) = 0.53/(0.85%11.08) = 0.06 < 1.00 (6.23-4)
(Tau z,d/ker)/f v,d = (0.99/0.67)/2.09 = 0.70 < 1.00  (6.13)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

u fin,y=0.0 cm < u finmax,y =1/150.00=3.4 cm Verified
Governing load case: (1+0.6)*1
u fin,z=0.3 cm < u fin,max,z=L1/150.00=3.4 cm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*2 + (0.7+0.3*%0.6)*3

Displacements (GLOBAL SYSTEM):

Section OK !!!

ISvada: gegnés laikomoji galia pakankama

Apatines stygos skaiCiavimas

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 5 Stygal 5 POINT: 1 COORDINATE: x=0.50L=3.74m

LOADS:
Governing Load Case: 5 ULS/2=1%1.35 +3*1.30 1*1.35+3*1.30

Lapas [Lapy Laida
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MATERIAL C18

gM =1.30 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0,k =18.00 MPa
fv,k=3.40 MPa 1,90,k = 0.40 MPa f¢,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 =6000.00 MPa G moyen = 560.00 MPa  Service class: 1 Beta c=0.20

‘ SECTION PARAMETERS: RECT_200x75

ht=20.0 cm
bf=7.5 cm Ay=100.00 cm2 Az=100.00 cm2 Ax=150.00 cm2
tw=3.8 cm Iy=5000.00 cm4 1z=703.12 cm4 Ix=2148.0 cm4
tf=3.8 cm Wy=500.00 cm3 Wz=187.50 cm3
STRESSES ALLOWABLE STRESSES
Sig t,0,d = N/Ax =-9.64/150.00 = -0.64 MPa ft,0,d = 6.80 MPa
Sig_m,y,d = MY/Wy=-3.48/500.00 = -6.96 MPa fm,y,d =9.69 MPa
fv,d=1.83 MPa

Tau z,d = 1.5%4.84/150.00 = 0.48 MPa

Factors and additional parameters
kh=1.15 kh y=1.00 kmod = 0.70 Ksys =1.00 ker=0.67

Al

i LATERAL BUCKLING PARAMETERS:

lef=6.63 m Lambda_rel m = 1.02

Sig_cr=17.44 MPa k crit=0.80

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:

Sig_,0,d/ft,0,d + Sig_m,y,d/f m,y,d = 0.64/6.80 + 6.96/9.69 = 0.81 <1.00 (6.17)
Sig_m,y,d/(kerit*f m,y,d) = 6.96/(0.80%9.69) = 0.90 < 1.00 (6.33)

(Tau z,d/ker)/f v,d = (0.48/0.67)/1.83 =0.39 < 1.00 (6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y =0.0 cm < u fin,max,y =L/150.00=5.0 cm Verified
Governing load case: (1+0.6)*1

u fin,z=0.6 cm < u fin,max,z=1/150.00=5.0 cm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*2 + (1+0.3%0.6)*3

F_ Displacements (GLOBAL SYSTEM):

Section OK !!!

ISvada: apatinés stygos laikomoji galia pakankama

VirSutinés stygos skai¢iavimas

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

Lapas [Lapy Laida
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CODE GROUP:
MEMBER: 6 Styga 6 POINT: 2 COORDINATE: x=050L=197m

LOADS:
Governing Load Case: 4 ULS/1=1*%1.35 + 3*1.30 +2*¥0.91 1*1.35+3*1.30+2*0.91

MATERIAL C18

gM=1.30 fm,0,k = 18.00 MPa ft,0,k=11.00 MPa fc,0,k =18.00 MPa
fv,k=3.40 MPa 1,90,k = 0.40 MPa f¢,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 =6000.00 MPa G moyen = 560.00 MPa  Service class: 1 Beta c=0.20

‘ SECTION PARAMETERS: RECT_200x100

ht=20.0 cm
bf=10.0 cm Ay=133.33 cm2 Az=133.33 cm2 Ax=200.00 cm2
tw=5.0 cm Iy=6666.67 cm4 1z=1666.67 cm4 Ix=4566.7 cm4
tf=5.0 cm Wy=666.67 cm3 Wz=333.33 cm3
STRESSES ALLOWABLE STRESSES
Sig ¢,0,d = N/Ax =21.44/200.00 = 1.07 MPa fc,0,d=11.08 MPa
Sig m,y,d = MY/Wy= 0.17/666.67 = 0.25 MPa fm,y,d=11.08 MPa

Factors and additional parameters
kh=1.08 kh y=1.00 kmod = 0.80 Ksys =1.00

Al

' LATERAL BUCKLING PARAMETERS:
lef=3.55m Lambda_rel m = 0.57
Sig_cr=54.73 MPa k crit=1.00

BUCKLING PARAMETERS:
I I

12 | About Y axis: 12 1 About Z axis:
LY=395m Lambda Y = 68.42 LZ=395m Lambda Z = 136.83
Lambda_rel Y =1.19 ky =1.30 Lambda_rel Z =2.39 kz=3.55
LFY =3.95m kecy =0.55 LFZ=395m kcz=10.16

VERIFICATION FORMULAS:

Sig_¢,0,d/(ke,z*f ¢,0,d) + km*Sig_m,y,d/f m,y,d = 1.07/(0.16*11.08) + 0.70%0.25/11.08 = 0.61 <1.00 (6.24)
Sig_¢,0,d/(ke,z*f ¢,0,d) + (Sig_m,y,d/(kerit*f m,y,d))*2 = 1.07/(0.16*11.08) + (0.25/(1.00*11.08))*2= 0.60 < 1.00
(6.35)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

u fin,y = 0.0 cm < u fin,max,y =L/150.00 = 2.6 cm Verified
Governing load case: (1+0.6)*1
u fin,z=0.1 cm < u fin,max,z=1/150.00 = 2.6 cm Verified

Governing load case: (1+0.6)*1 + (1+0.3*0.6)*3

Displacements (GLOBAL SYSTEM):

Section OK !!!

ISvada: virSutinés stygos laikomoji galia pakankama

Lapas [Lapy Laida
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Istrizo spyrio skai¢iavimas

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 2 Styga 2 POINT: 2 COORDINATE: x=050L=121m

LOADS:
Governing Load Case: 5 ULS/2=1*%1.35 +3*1.30 1*1.35+3*1.30

MATERIAL C18

gM =1.30 fm,0,k = 18.00 MPa ft,0k =11.00 MPa fc,0,k =18.00 MPa
fv,k=3.40 MPa £t,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 =6000.00 MPa G moyen = 560.00 MPa Service class: 1 Betac=0.20

‘ SECTION PARAMETERS: RECT_100x50

ht=10.0 cm
bf=5.0 cm Ay=33.33 cm2 Az=33.33 cm2 Ax=50.00 cm2
tw=2.5 cm Iy=416.67 cm4 1z=104.17 cm4 1x=285.4 cm4
tf=2.5 cm Wy=83.33 cm3 Wz=41.67 cm3
STRESSES ALLOWABLE STRESSES
Sig t,0,d = N/Ax =-8.39/50.00 = -1.68 MPa ft,0,d =7.38 MPa
Sig_m,y,d =MY/Wy=-0.01/83.33 =-0.15 MPa fm,y,d=10.51 MPa
Factors and additional parameters
kh=1.25 kh_y=1.08 kmod = 0.70 Ksys =1.00
Al
; LATERAL BUCKLING PARAMETERS:
lef=2.18m Lambda _rel m = 0.64
Sig_cr=44.59 MPa k crit=1.00

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig ,0,d/ft,0,d + Sig_m,y,d/f m,y,d = 1.68/7.38 + 0.15/10.51 = 0.24 <1.00 (6.17)
Sig_m,y,d/(kerit*f m,y,d) = 0.15/(1.00%10.51) = 0.01 < 1.00 (6.33)

LIMIT DISPLACEMENTS
Deflections (LOCAL SYSTEM):
u fin,y=0.0 cm < u fin,max,y =L/150.00 =1.6 cm Verified
Governing load case: (1+0.6)*1
u fin,z=0.0 cm < u fin,max,z=L1/150.00=1.6 cm Verified

Governing load case: (1+0.6)*1 + (1+0.3*0.6)*3

Displacements (GLOBAL SYSTEM):

Section OK !!!

ISvada: jstriZo spyrio laikomoji galia pakankama

Lapas [Lapy

Laida
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1.2.2. Medinés perdangos ant apatinés stygos taSo projektavimas

Ant apatinés stygos projektuojama mediné perdanga (PST-1 mazgas). VirSutinio taso
tarpatramis 1m. TaSas projektuojamas kaip laisvai atremta dviatramé sija. TaSo skerpsjiivis
50x50mm. Naudojama medienos klasé C18. TaSo zingsnis 900mm.

Skai¢iuojamoji schema su veikianc¢iomis apkrovomis (apkrovy skaiciavimas pateiktas AR

1.2 skyriuje):

' pZ=-0.90 |
‘ 'pz=-o.12
é i i ] ] f f i { i i ) i i f { i { i | i f i [ é

Medinés perdangos tasSo skai¢iavimas

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 1 Tasas | POINT: 2 COORDINATE: x=0.50L=0.50 m
LOADS:

Governing Load Case: 3 ULS/1=1*%1.35+2%*1.30 1*1.35+2*1.30

MATERIAL C18

eM =1.30 fm,0,k =18.00 MPa ft,0,k =11.00 MPa fc,0,k=18.00 MPa
fv,k=3.40 MPa 1,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen =9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa Service class: 1 Betac=0.20

‘- SECTION PARAMETERS: RECT_50x50

ht=5.0 cm

bf=5.0 cm Ay=16.67 cm2 Az=16.67 cm2 Ax=25.00 cm2
tw=2.5 cm Iy=52.08 cm4 1z=52.08 cm4 Ix=77.1 cm4
tf=2.5 cm Wy=20.83 cm3 Wz=20.83 cm3

STRESSES ALLOWABLE STRESSES
Sig_m,y,d = MY/Wy= 0.17/20.83 = 8.06 MPa fm,y,d=12.07 MPa

Factors and additional parameters
kh y=1.25 kmod =0.70 Ksys =1.00

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

Lapas |Lapy Laida
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X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig m,y,d/f m,y,d = 8.06/12.07 = 0.67 < 1.00 (6.11)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y =0.0 cm < u fin,max,y =L/120.00 = 0.8 cm Verified
Governing load case: (1+0.6)*1

u fin,z=0.4 cm < u fin,max,z=1/120.00=0.8 cm Verified

Governing load case: (1+0.6)*1 + (1+0.3%0.6)*2

F_ Displacements (GLOBAL SYSTEM):

Section OK !!!

ISvada: taSo laikomoji galia ir poslinkiai nevirsija ribiniy

1.3. Naujo priestato tarp aSiy D-E projektavimas
1.3.1. Plieniniy konstrukcijy karkaso projektavimas

Naujo priestato sistema karkasin¢ sieniné. Projektuojami du metaliniai rémai i§ dvitéjiniy
skerspjuviy. Naudojama plieno klasé¢ S355J2. Kolonos bazé lankstiné, sija su kolona jungiama
standziai, sijos tarpusavyje jungiamos standziai. Rémai lanks¢iai sujungiami horizontaliais ir
jstrizais rySiais tarpusavyje, galuose rySiai tvirtinami prie miriniy sieny. Mirinés sienos veikia
kaip standumo diafragmos, kurios uZztikrina sistemos stabilumg. RySiai i§ déziniy profiliy.
Naudojama plieno klasé S355J2H.

Skai¢iuojamoji schema:

Lapas [Lapy Laida
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Veikiancios apkrovos (apkrovy skai¢iavimas pateiktas AR 1.2 skyriuje):

Nuolatinés apkrovos:

Lapas |[Lapy Laida
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Sniego apkrovos:

Lapas |[Lapy Laida
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Véjo apkrovos:

Kolonos skai¢iavimas

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

CODE GROUP:
MEMBER: 2 Column 2 POINT: 3 COORDINATE: x=1.00L=2.55
m

LOADS:
Governing Load Case: 10 ULS/7=1*1.35 +3*0.78 +2*1.30 1*1.35+3*0.78+2%1.30

MATERIAL:
S355 (S355)  fy=355.00 MPa

=

SECTION PARAMETERS: IPE 300

h=30.0 cm gMO0=1.10 gM1=1.10

b=15.0 cm Ay=36.16 cm2 Az=25.68 cm2 Ax=53.81 cm2
tw=0.7 cm Iy=8356.11 cm4 1z=603.78 cm4 1x=19.47 cm4

tf=1.1 cm Wply=628.40 cm3 Wplz=125.22 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 48.49 kN My,Ed = 39.45 kN*m Mz,Ed = 0.00 kN*m Vy,Ed=-0.00 kN
Nc¢,Rd = 1736.66 kN My,Ed,max = 39.45 kN*m Mz,Ed,max =0.00 kN*m Vy,c,Rd=673.78 kN
Nb,Rd = 1363.57 kN My,c,Rd =202.80 kN*m  Mz,c,Rd=40.41 kN*m Vz,Ed =15.05 kN

Lapas [Lapy Laida
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MN,y,Rd =202.80 kN*m MN,z,Rd = 40.41 kN*m Vz,c,Rd =478.52 kN
Mb,Rd =202.80 kN*m
Class of section = 1

Al lI
' LATERAL BUCKLING PARAMETERS:

z=1.00 Mecr = 617.14 KN*m Curve, LT -b XLT=0.92
Ler,upp=2.55 m Lam_LT =0.60 fi,LT =0.67 XLT,mod = 1.00
BUCKLING PARAMETERS:

I — [ | =

zo | =1 Abouty axis: o7 | (== About z axis:
Ly=255m Lam_y=0.54 Lz=2.55m Lam z=0.70
Ler,y=5.10m Xy =091 Ler,z=1.78 m Xz=0.79
Lamy =40.93 kyy =0.79 Lamz = 53.29 kyz=10.54

VERIFICATION FORMULAS:

Section strength check:

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

My,Ed/MN,y,Rd=0.19 <1.00 (6.2.9.1.(2))

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

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.04 < 1.00 (6.2.9.1.(6))

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

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

Global stability check of member:

Lambda,y = 40.93 < Lambda,max = 120.00 Lambda,z = 53.29 < Lambda,max = 120.00 STABLE
My,Ed,max/Mb,Rd =0.19 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.18 < 1.00
(6.3.3.(4)

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.12 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

=1

Deflections (LOCAL SYSTEM): Not analyzed

F_ Displacements (GLOBAL SYSTEM):

vx =0.36 cm < vx max =L/700.00 =0.36 cm Verified
Governing Load Case: 14 SLS:CHR/1=1*1.00 + 3*1.00 + 2*0.70 (1+3)*1.00+2*0.70
vy =0.04 cm < vy max =L1/700.00 =0.36 cm Verified

Governing Load Case: 18 SLS:CHR/5=1*1.00 +2*1.00 (1+2)*1.00

Section OK !!!
ISvada: sglyga tenkinama

Sijos skaiciavimas

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

CODE GROUP:
MEMBER: 8 Sijal_8 POINT: 3 COORDINATE: x=1.00L=5.22
m

LOADS:
Governing Load Case: 10 ULS/7=1*1.35 + 3*0.78 +2*1.30 1*1.35+3*0.78+2*1.30

MATERIAL:

Lapas [Lapy Laida
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S355 (S355)  fy=355.00 MPa

BE SECTION PARAMETERS: IPE 300

h=30.0 cm gM0=1.10 gMI1=1.10

b=15.0 cm Ay=36.16 cm2 Az=25.68 cm2 Ax=53.81 cm2

tw=0.7 cm Iy=8356.11 cm4 1z=603.78 cm4 [x=19.47 cm4

tf=1.1 cm Wply=628.40 cm3 Wplz=125.22 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =36.67 kN My,Ed = -39.45 kN*m Mz,Ed = 0.00 kN*m Vy,Ed =-0.00 kN

Nc,Rd =1736.66 kN My,Ed,max = -39.45 kN*m Mz,Ed,max = 0.00 kN*m
Vy,T,Rd = 673.74 kN

Nb,Rd = 1578.03 kN My,c,Rd =202.80 kN*m Mz,c,Rd =40.41 kN*m Vz,Ed =-28.37 kN
MN,y,Rd =202.80 kN*m MN,z,Rd=40.41 kN*m  VzT,Rd =478.50 kN
Mb,Rd =202.80 kN*m Tt,Ed = 0.00 kKN*m

Class of section = 1
i 1

i L LATERAL BUCKLING PARAMETERS:

z=1.00 Mer = 1348.95 kN*m Curve,LT - b XLT=1.00

Ler,low=1.00 m Lam LT=041 fi,LT=0.56 XLT,mod =1.00

BUCKLING PARAMETERS:

'-If' e About y axis: freni] About z axis:
Ly=522m Lam_y=0.55 Lz=1.00 m Lam_z=0.39
Ler,y=5.22m Xy =0.91 Ler,z=1.00m Xz=0.93
Lamy = 41.88 kyy =1.00 Lamz = 29.85 kyz = 0.68

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.02<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd=0.19 <1.00 (6.2.9.1.(2))

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

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)"*1.00 = 0.04 < 1.00 (6.2.9.1.(6))

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

Vz,Ed/Vz,T,Rd=0.06 <1.00 (6.2.6-7)

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

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

Global stability check of member:

Lambda,y = 41.88 < Lambda,max = 150.00 Lambda,z = 29.85 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd =0.19 < 1.00 (6.3.2.1.(1))

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

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.12 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

"1 Deflections (LOCAL SYSTEM):

uy =0.00 cm < uy max =L/150.00 =3.48 cm Verified
Governing Load Case: 14 SLS:CHR/1=1*1.00 + 3*1.00 + 2*0.70 (1+3)*1.00+2*0.70
uz=0.13 cm < uz max =L/150.00 =3.48 cm Verified

Governing Load Case: 18 SLS:CHR/5=1*1.00 +2*1.00 (1+2)*1.00

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Lapas [Lapy Laida
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Section OK !!!

ISvada: sglyga tenkinama

Istrizo rysio skai¢iavimas

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

CODE GROUP:
MEMBER: 13 rysys 13 POINT: 2 COORDINATE: x=0.50 L=2.95
m

LOADS:

Governing Load Case: 11 ULS/8=1*1.35+2%*1.30 1*1.35+2%1.30

MATERIAL:
$355 (S355) fy=355.00 MPa

4

s
E} SECTION PARAMETERS: SQUA 80x80x4

h=8.0 cm gM0=1.10 gM1=1.10

b=8.0 cm Ay=5.87 cm2 Az=5.87 cm2 Ax=11.75 cm2
tw=0.4 cm Iy=111.04 cm4 [z=111.04 cm4 Ix=176.24 cm4
tf=0.4 cm Wply=33.07 cm3 Wplz=33.07 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =3.90 kN My,Ed = 0.45 kN*m

Nc,Rd=379.14 kN My,Ed,max = 0.45 kN*m

Nb,Rd =55.17 kN My,c,Rd =10.67 kN*m

MN,y,Rd =10.67 kN*m
Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= | = .
1) About y axis: 10 About z axis:

Ly=590m Lam_y=2.51 Lz=1.00 m Lam z=0.43

Ler,y=590m Xy =0.15 Ler,z=1.00m Xz=0.95

Lamy =191.86 kyy=1.03 Lamz =32.53 kzy =0.69

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢c,Rd=0.01 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd=0.04 <1.00 (6.2.5.(1))

Global stability check of member:

Lambda,y = 191.86 < Lambda,max = 200.00 Lambda,z = 32.53 < Lambda,max = 200.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.11 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

=1

Deflections (LOCAL SYSTEM):
uy =0.00 cm < uy max =L1/150.00 =3.93 cm Verified
Governing Load Case: 17 SLS:CHR/4=1%1.00 + 3*0.60 +2*1.00 (1+2)*1.00+3*0.60
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uz=10.52 cm < uzmax =L/150.00=3.93 cm Verified
Governing Load Case: 19 SLS:QPR/6=1%1.00 + 2*0.20 1*1.00+2*0.20

Displacements (GLOBAL SYSTEM): Not analyzed

Section OK !!!

ISvada: sglyga tenkinama

1.3.2. Plieninio karkaso mazgu projektavimas
1.3.2.1. Kolony inkariniy varzty projektavimas

Metalinés kolonos bazés inkariniai varztai pagal atramines reakcijas pamate parenkami

,,Peikko Designer programa.
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Summary
Name Stage # Load Case Page Max Status
No. Utilization
Column 1 Final 1 [Nd=-32.0, Mxd=0.0, Myd=0.0, Vxd=0.0, Vyd=6.0 4 % OK
Column 1 Note: Number of Columns: 1
Peikko Products
Bolts: 2 x HPM24L Totals
Product Amount
HPM24L 2
430
1 1

Minimum required torque value of nuts : Tmin = 200 Nm

Maximum allowed torgue value of nuts : Trax = 380 Nm

Bolt installation template: PPL24-2 200

Materials and Geometry

Column: 150x300

fea= 20 N/mm?
Plane View X"-axis view Y"-axis view
50 200 50
] 1 1.
in——
.

180

O
ﬁi

180

Grouting: Thickness: 50 mm Strength C30/37 fea = 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
/A # Name Ng Myq Mya Vid Vya
[kN] [kNm] [KNm] [kN] [kN]
d 1 320 00 0.0 0.0 6.0
y N X Erection stage
;: > Mo load case for this stage defined
Q| O
>
N “Zz,
= =

ISvada: kolony bazés laikomoji galia uztikrinta.

1.3.2.2. Kolonos-sijos mazgo projektavimas

Projektuojama standi kolonos-sijos jungtis.

Lapas |[Lapy Laida

IN2317-01-TP-SK-S 34 % 0




Maitinio paskirties pastato, J. Bilitino g. 31, Anyksc¢iai, paskirties keitimo j mokslo
paskirties pastatg ir rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji
Architecture Construction Engineering  skaiCiavimai dalis Rekonstravimas. Neypatingasis statinys

Robot Structural Analysis Professional 2023
Design of fixed beam-to-column connection

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

General
Connection no.: 1

Connection name: Frame knee

Structure node: 2

Structure members: 1, 7

Geometry

Column

Section: IPE 300
Member no.: 1

o= -90.0
he = 300
bre = 150
twe = 7
tre = 11
re = 15

[Deg]
[mm]
[mm]
[mm]
[mm]

[mm]

Inclination angle

Height of column section

Width of column section

Thickness of the web of column section
Thickness of the flange of column section

Radius of column section fillet

Ratio
0.36
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Section: IPE 300

Ac= 53.81 [cm?] Cross-sectional area of a column

Ixc = 8356.11 [cm* Moment of inertia of the column section
Material: S 355

fye = 355.00 [MPa] Resistance

Beam

Section: IPE 300
Member no.: 7

o= 37.4 [Deg] Inclination angle

hp = 300 [mm] Height of beam section

br = 150  [mm]  Width of beam section

twb = 7 [mm]  Thickness of the web of beam section

to = 11 [mm] Thickness of the flange of beam section

o = 15 [mm] Radius of beam section fillet

o = 15 [mm] Radius of beam section fillet

Ap = 53.81 [cm?] Cross-sectional area of a beam

Ixo = 8356.11 [cm4  Moment of inertia of the beam section
Material: S 355

fyo = 355.00 [MPa] Resistance

Bolts

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

d= 16 [mm] Bolt diameter

Class = 8.8 Bolt class

Fra= 90.43 [kN] Tensile resistance of a bolt

Nh = 2 Number of bolt columns

ny = 4 Number of bolt rows

hi = 60 [mm] Distance between first bolt and upper edge of front plate
Horizontal spacing ei = 70 [mm]
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Vertical spacing pi =

16 [mm]

Bolt diameter

120;120;130 [mm]

Plate

hp = 540 [mm] Plate height

bp = 150 [mm] Plate width

tp = 20 [mm] Plate thickness
Material: S 355

fyp = 355.00 [MPa] Resistance

Lower stiffener

Wd = 40 [mm] Plate width

tra = 12 [mm] Flange thickness
hg = 140 [mm] Plate height

twa = 10 [mm]  Web thickness

la = 140  [mm] Plate length

o= 63.7 [Deg] Inclination angle
Material: S 355

fyou = 355.00 [MPa] Resistance

Column stiffener

Upper

hsu = 279  [mm]  Stiffener height
bsu = 71 [mm]  Stiffener width

thu = 10 [mm] Stiffener thickness
Material: S 355

fysu = 355.00 [MPa] Resistance
Lower

hsa = 279  [mm]  Stiffener height
bsd = 71 [mm]  Stiffener width

tha = 10 [mm] Stiffener thickness

IN2317-01-TP-SK-S

Lapas

Lapy

Laida

37

90




paskirties pastatg ir rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji

| N Maitinio paskirties pastato, J. Bilitino g. 31, Anyksc¢iai, paskirties keitimo j mokslo
Architecture Construction Engineering  skaiCiavimai dalis Rekonstravimas. Neypatingasis statinys

hsa = 279 [mm]  Stiffener height
Material: S 355

fysu = 355.00 [MPa] Resistance
Fillet welds

aw = 5 [mm] Webweld

ar= 8 [mm] Flange weld

as = 5 [mm] Stiffener weld
af = 5 [mm] Horizontal weld

Material factors

™o = 1.10 Partial safety factor [2.2]
M1 = 1.10 Partial safety factor [2.2]
M2 = 1.25 Partial safety factor [2.2]
™3 = 1.25 Partial safety factor [2.2]
Loads

Ultimate limit state

Case: 11: ULS/8=1*1.35 + 2*1.30 1*1.35+2*1.30
Mbiea= 37.47 [kN*m] Bending moment in the right beam
Vb1Ed = 45.43  [kN]  Shear force in the right beam
Notea= -11.96  [kN]  Axial force in the right beam

Mec1ed = 37.47 [kN*m] Bending moment in the lower column
Veied = 14.69 [kN]  Shear force in the lower column
Netea = -49.11 [kN]  Axial force in the lower column
Results

Beam resistances
COMPRESSION

Ap = 53.81 [cm?] Area EN1993-1-1:[6.2.4]

Neb,rd = Ab fyb / ymo
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Neora = 1736.66  [kN]  Design compressive resistance of the section EN1993-1-1:[6.2.4]
SHEAR
Aw = 39.68 [cm?] Shear area EN1993-1-1:[6.2.6.(3)]

Veb,rd = Avo (fyo / V3) / ymo

Veora = 739.38 [kN]  Design sectional resistance for shear EN1993-1-1:[6.2.6.(2)]
Vo1,ed / Veb,rd £ 1,0 0.06 < 1.00 verified (0.06)
BENDING - PLASTIC MOMENT (WITHOUT BRACKETS)

Woib = 628.40 [cm’ Plastic section modulus EN1993-1-1:[6.2.5.(2)]
Mb,p,Rd = Woib fyb / Ym0

Mbpra =202.80 [kN*m] Plastic resistance of the section for bending (without stiffeners) EN1993-1-1:[6.2.5.(2)]
BENDING ON THE CONTACT SURFACE WITH PLATE OR CONNECTED ELEMENT

Wp= 1141.93 [cm3 Plastic section modulus EN1993-1-1:[6.2.5]
Mecb,Rd = Wi fyb / ymo

Meo,ra = 368.53  [KN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
FLANGE AND WEB - COMPRESSION

Merda= 368.53 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
hf = 497 [mm] Distance between the centroids of flanges [6.2.6.7.(1)]
Feb,Rd = Meb,Rd / ht

Fef,ra = 740.92 [kN]  Resistance of the compressed flange and web [6.2.6.7.(1)]

WEB OR BRACKET FLANGE - COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:

B= 37.4 [Deg] Angle between the front plate and the beam

y= 63.7 [Deg] Inclination angle of the bracket plate

beficwo = 178 [mm] Effective width of the web for compression [6.2.6.2.(1)]
Aw= 25.68 [cm? Sheararea EN1993-1-1:[6.2.6.(3)]
o= 0.87 Reduction factor for interaction with shear [6.2.6.2.(1)]
GoomEd =57.96 [MPa] Maximum compressive stress in web [6.2.6.2.(2)]
kwe = 1.00 Reduction factor conditioned by compressive stresses [6.2.6.2.(2)]
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Fewb,Rd1 = [ Kwe beff.cwb twb fyb / ymo] cos(y) / sin(y - B)

Fewbrat = 356.02 [kN]  Beam web resistance [6.2.6.2.(1)]
Buckling:

dwb = 249  [mm] Height of compressed web [6.2.6.2.(1)]
Ap = 1.14 Plate slenderness of an element [6.2.6.2.(1)]
p= 0.73 Reduction factor for element buckling [6.2.6.2.(1)]

Fcwb,rd2 = [® Kwe p Deff.cwb twb fyb / ym1] cos(y) / sin(y - B)

Fewbra2z = 258.22  [kN]  Beam web resistance [6.2.6.2.(1)]
Final resistance:

Fecwb,Rd,low = Min (Fcwb,Rd1 , Fewb,Rd2)

FewbRrajow = 258.22  [kN]  Beam web resistance [6.2.6.2.(1)]

Column resistances
WEB PANEL - SHEAR

Mbiea= 37.47 [kN*m] Bending moment (right beam) [5.3.(3)]
Mb2,ed = 0.00 [kN*m] Bending moment (left beam) [5.3.(3)]
Vet,gd = 14.69 [kN] Shear force (lower column) [5.3.(3)]
Ve2,Ed = 0.00 [kN]  Shear force (upper column) [6.3.(3)]
z= 394  [mm] Leverarm [6.2.5]

Vwp,ed = (Mb1,ed - Mb2,ed) / Z - (Ve1,Ed - Ve2,Ed) [ 2

Vwpeda =  87.72 [kN]  Shear force acting on the web panel [6.3.(3)]
Avs = 25.68 [cm?] Shear area of the column web EN1993-1-1:[6.2.6.(3)]
Avc = 25.68 [cm?] Shear area EN1993-1-1:[6.2.6.(3)]
ds = 510 [mm] Distance between the centroids of stiffeners [6.2.6.1.(4)]
Mpicra = 1.52 [kN*m] Plastic resistance of the column flange for bending [6.2.6.1.(4)]
Mpisturda = 1.33 [kN*m] Plastic resistance of the upper transverse stiffener for bending [6.2.6.1.(4)]
Mpist,rd = 1.33 [kN*m] Plastic resistance of the lower transverse stiffener for bending [6.2.6.1.(4)]

Vawp,rd = 0.9 ( Avs*fywe ) / (V3 ymo) + Min(4 Mpicra / ds , (2 Mpic,Rd + Mpistu,Rd + MpistRa) / ds)

Vwprd = 441.86 [kN] Resistance of the column web panel for shear [6.2.6.1]
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Vwp,ed / Vwprd < 1,0 0.20 < 1.00 verified (0.20)
WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:

twe = 7 [mm] Effective thickness of the column web [6.2.6.2.(6)]
bettcwe = 218 [mm] Effective width of the web for compression [6.2.6.2.(1)]
A= 25.68 [cm? Sheararea EN1993-1-1:[6.2.6.(3)]
o= 0.82 Reduction factor for interaction with shear [6.2.6.2.(1)]
GeomEd = 64.87 [MPa] Maximum compressive stress in web [6.2.6.2.(2)]
kwe = 1.00 Reduction factor conditioned by compressive stresses [6.2.6.2.(2)]
As = 14.29 [cm?] Area of the web stiffener EN1993-1-1:[6.2.4]

Fc,wc,Rd1 =0 kwc beff,c,wc twe fyc / YMO + As fys / YMO

Fewerat = 873.14  [kN]  Column web resistance [6.2.6.2.(1)]
Buckling:

dwe = 249  [mm] Height of compressed web [6.2.6.2.(1)]
Ap = 1.26 Plate slenderness of an element [6.2.6.2.(1)]
p= 0.67 Reduction factor for element buckling [6.2.6.2.(1)]
As = 5.60 Stiffener slenderness EN1993-1-1:[6.3.1.2]
xs = 1.00 Buckling coefficient of the stiffener EN1993-1-1:[6.3.1.2]

Fewe,Rd2 = 0 Kwe p beft,c,we twe fyc / M1+ As As fys / YM1

FewcRraz = 736.76 [kN]  Column web resistance [6.2.6.2.(1)]
Final resistance:

Fewe,Rdjow = Min (Fewe,Rd1 , Fewe,Rd2)

Fewera = 736.76  [kN]  Column web resistance [6.2.6.2.(1)]
WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM TOP FLANGE

Bearing:

twe = 7 [mm] Effective thickness of the column web [6.2.6.2.(6)]
bettcwe = 205 [mm] Effective width of the web for compression [6.2.6.2.(1)]
A= 25.68 [cm? Sheararea EN1993-1-1:[6.2.6.(3)]
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twe = 7 [mm] Effective thickness of the column web

o= 0.84 Reduction factor for interaction with shear

Gcom,Ed = 64.87

[MPa] Maximum compressive stress in web

Kwe = 1.00 Reduction factor conditioned by compressive stresses

As = 14.29 [cm? Area of the web stiffener

Fc,wc,Rd1 = m Kwe beff,c,wc twe fyc / Ym0 + As fys / Ym0

Fewcrdt = 855.16 [kN]  Column web resistance

Buckling:

dwe = 249  [mm] Height of compressed web

Ap = 1.22 Plate slenderness of an element

p= 0.69 Reduction factor for element buckling
As = 5.60 Stiffener slenderness

Xs = 1.00 Buckling coefficient of the stiffener

Fewe,Rd2 = o Kwe p beft,c,we twe fyc / M1+ As As fys / YM1

[6.2.6.2.(6)]
[6.2.6.2.(1)]
[6.2.6.2.(2)]

(6.2.6.2.(2)]

EN1993-1-1:[6.2.4]

[6.2.6.2.(1)]

[6.2.6.2.(1)]
[6.2.6.2.(1)]

[6.2.6.2.(1)]

EN1993-1-1:[6.3.1.2]

EN1993-1-1:[6.3.1.2]

FeweRrd2 = 731.67 [kN]  Column web resistance [6.2.6.2.(1)]
Final resistance:
Fewe,Rd,upp = Min (Fewe,Rd1 , Fewe,Rd2)
FeweRdupp = 731.67  [KN]  Column web resistance [6.2.6.2.(1)]
Geometrical parameters of a connection
EFFECTIVE LENGTHS AND PARAMETERS - COLUMN FLANGE

Nr m my e ex p leff,cp leff,nc leff,1 letf 2 leffcp,g leffncg  lefi1,g  leff,2g

1 19 - 40 - 120 122 134 122 134 181 131 131 131

2 19 - 40 - 120 122 128 122 128 240 120 120 120

3 19 - 40 - 125 122 128 122 128 250 125 125 125

4 19 - 40 - 130 122 127 122 127 191 129 129 129
EFFECTIVE LENGTHS AND PARAMETERS - FRONT PLATE
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Nr m my e ex p leff,cp leff,nc leff,1 letf 2 leffcp,g leffncg  lefi1,g  leff,2g
1 26 - 40 - 120 162 170 162 170 201 154 154 154
2 26 - 40 - 120 162 153 153 153 240 120 120 120
3 26 - 40 - 125 162 153 153 153 250 125 125 125
4 26 - 40 - 130 162 153 153 153 211 142 142 142

m — Bolt distance from the web

Mx — Bolt distance from the beam flange

e — Bolt distance from the outer edge

ex — Bolt distance from the horizontal outer edge

p — Distance between bolts

leff.cp — Effective length for a single bolt row in the circular failure mode

leff,nc — Effective length for a single bolt row in the non-circular failure mode

left 1 — Effective length for a single bolt row for mode 1

lefr,2 — Effective length for a single bolt row for mode 2

leffcp.g — Effective length for a group of bolts in the circular failure mode

leftnc.g — Effective length for a group of bolts in the non-circular failure mode

leff,1,g — Effective length for a group of bolts for mode 1

lefr 2, — Effective length for a group of bolts for mode 2

Connection resistance for compression

Njrd = Min ( Ncb,Rrd2 Fewb,Rd,low , 2 FeweRd,low , 2 Fewe,Rd,upp )
NjRrd = 516.45 [kN] Connection resistance for compression [6.2]

Nb1,ed / Njrda < 1,0 0.02 < 1.00 verified (0.02)

Connection resistance for bending
Ftrda = 90.43  [kN] Bolt resistance for tension [Table 3.4]

Bpra= 182.01 [kN] Punching shear resistance of a bolt [Table 3.4]
Ftera — column flange resistance due to bending
FtweRrd — column web resistance due to tension

Ftepra — resistance of the front plate due to bending

Lapas [Lapy Laida

IN2317-01-TP-SK-S 13 % 0




paskirties pastatg ir rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji

| N Maitinio paskirties pastato, J. Bilitino g. 31, Anyksc¢iai, paskirties keitimo j mokslo
Architecture Construction Engineering  skaiCiavimai dalis Rekonstravimas. Neypatingasis statinys

Fifera — column flange resistance due to bending

Fiword — resistance of the web in tension

Ftferd = Min (FT1fcRd , FT2cRd , FT,3cRd) [6.2.6.4], [Tab.6.2]
FtweRd = @ befttwe twe fyc / ymo [6.2.6.3.(1)]
Fteprd = Min (F1.1.epRd , FT2.epRd , FT,3epRd) [6.2.6.5], [Tab.6.2]
Ftwb,Rd = Defttwb twb fyb / yMo [6.2.6.8.(1)]

RESISTANCE OF THE BOLT ROW NO. 1

Ft1,Rd,comp - Formula Ft1,Rd,comp Component

Ft1,rd = Min (Ft1,Rd,comp) 157.25 Bolt row resistance

Ftfc,rda(1) = 157.25 157.25 Column flange - tension
Ftwerd(1) = 261.31 261.31 Column web - tension
Ftep,rd(1) = 180.86 180.86 Front plate - tension
Frwb,Rd(1) = 371.35 371.35 Beam web - tension

Bp,ra = 364.01 364.01 Bolts due to shear punching
Vwp,rd/p = 441.86 441.86 Web panel - shear

FeweRrd = 736.76 736.76 Column web - compression
Fefo,ra = 740.92 740.92 Beam flange - compression
Fewb,Rrd = 258.22 258.22 Beam web - compression

RESISTANCE OF THE BOLT ROW NO. 2

Ft2,Rd,comp - Formula Fe2,Rd,comp Component

Fi2,rd = Min (Fi2,Rd,comp) 100.98 Bolt row resistance

Ftfcrd@2) = 154.43 154.43 Column flange - tension
Ftwerd2) = 261.31 261.31 Column web - tension
Ftep,rd(2) = 180.86 180.86 Front plate - tension
Ftwb,Ra2) = 350.97 350.97 Beam web - tension

Bp.rda = 364.01 364.01 Bolts due to shear punching
VuwpRrd/B - Y1' Ftird = 441.86 - 157.25 284.62 Web panel - shear
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Ft2,Rd,comp - Formula

FeweRrd - Y11 Fyra = 736.76 - 157.25
FefoRrd - Y1' Fijra = 740.92 - 157.25
Fewb,Rd - Y 1" Fyrd = 258.22 - 157.25
FtfeRd2+1) - > 1' Fij,rd = 306.74 - 157.25
FtweRd@2 + 1) - 21" Fijra = 450.56 - 157.25
FtepRa@2+1) - 21" Fjra = 361.73 - 157.25
Ftwb,Rd2+ 1) - 21" Fyra = 627.04 - 157.25
RESISTANCE OF THE BOLT ROW NO. 3
Ft3,Rd,comp - Formula

Fi3,rd = Min (F3,Rd,comp)

Fifcrd3) = 154.43

Ftwe,rd3) = 261.31

Ftep,rd(3) = 180.86

Ftwb,rd(3) = 350.97

Bp,rd = 364.01

VwpRd/B - 312 Fiird = 441.86 - 258.22
FeweRd - Y12 Fyrd = 736.76 - 258.22
Feb,Rd - Y12 Fyra = 740.92 - 258.22
FewbRd - 312 Fijra = 258.22 - 258.22
Ftfe,Rd3 + 2) - > 22 Fij,rd = 304.39 - 100.98
Ftwe,Rd3 +2) - Y22 Fij,ra = 444.31 - 100.98
FtfcRd@+2+1) - Y2 Fjra = 459.99 - 258.22
FiweRd@+2+1) - Y 2! Fjra = 555.32 - 258.22
Ftep,Rd3 +2) - 3 2° Fij,ra = 361.73 - 100.98
Ftwb,Rd(3+2) - 3 2° Fy,rd = 561.38 - 100.98

Ftep,Rd3+2+1) - 32" Fjra = 542.59 - 258.22

Ft2,Rd,comp

579.

583.

100.

149.

293.

204.

469.

Ft3,Rd,comp

0.00

154.

261.

180.

350.

364.

183.

478.

482.

203.

343.

201.

297.

260.

460.

284.

51

68

98

49

31

48

80

43

31

86

97

01

64

53

70

41

34

77

10

75

41

37

Component

Column web - compression
Beam flange - compression
Beam web - compression
Column flange - tension - group
Column web - tension - group
Front plate - tension - group

Beam web - tension - group

Component

Bolt row resistance

Column flange - tension
Column web - tension

Front plate - tension

Beam web - tension

Bolts due to shear punching
Web panel - shear

Column web - compression
Beam flange - compression
Beam web - compression
Column flange - tension - group
Column web - tension - group
Column flange - tension - group
Column web - tension - group
Front plate - tension - group
Beam web - tension - group

Front plate - tension - group
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Ft3,Rd,comp - Formula

Ftwb,Rd3+2+1) - 32" Fjrd = 913.46 - 258.22

F3,Rd,comp Component

655.24 Beam web - tension - group

The remaining bolts are inactive (they do not carry loads) because resistance of one of the connection components
has been used up or these bolts are positioned below the center of rotation.

SUMMARY TABLE OF FORCES

Nr hj Ftj,Rrd Ft,fc,Rd Ft,wc,Rd Ft,ep,Rd Ft,wb,Rd FtRrd Bp,Rrd

1 454 157.25 157.25 261.31 180.86 371.35 180.86 364.01

2 334 100.98 154.43 261.31 180.86 350.97 180.86 364.01

3 214 - 154.43 261.31 180.86 350.97 180.86 364.01

4 384 - 154.29 261.31 180.86 350.97 180.86 364.01
CONNECTION RESISTANCE FOR BENDING M;rd
Mjrd = > hj FiRrd
Mjra = 105.15 [kN*m] Connection resistance for bending [6.2]
Mb1,ed / Mjrd < 1,0 0.36 < 1.00 verified (0.36)
Connection resistance for shear
oy = 0.60 Coefficient for calculation of Fyrd [Table 3.4]
Bue = 0.96 Reduction factor for long connections [3.8]
Fyvrd = 74.07 [kN]  Shear resistance of a single bolt [Table 3.4]
Ftramax = 90.43 [kN]  Tensile resistance of a single bolt [Table 3.4]
Foraint= 160.93  [kN]  Bearing resistance of an intermediate bolt [Table 3.4]
Foraext= 160.93  [kN]  Bearing resistance of an outermost bolt [Table 3.4]
Nr Ft,rd,N F,edN Ft,Rd,m Ft,edm Fi,ed Fyj,rd

1 180.86 -2.99 157.25 56.04 53.05 117.11

2 180.86 -2.99 100.98 35.98 32.99 128.84

3 180.86 -2.99 0.00 0.00 -2.99 148.14

4 180.86 -2.99 0.00 0.00 -2.99 148.14
Fi4raN — Bolt row resistance for simple tension
Fiyean — Force due to axial force in a bolt row
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Fi4raN — Bolt row resistance for simple tension
F4ram — Bolt row resistance for simple bending
Fieam — Force due to moment in a bolt row
Fies  —Maximum tensile force in a bolt row
Fvira — Reduced bolt row resistance

Ft,ed,N = NjEd Ft,rd,N / NjRd

Ft,edMm = MjEd Ft,rd,M / Mjrd

Fi,ed = Ftjed,N + Fjedm

Fvird = Min (nh Fved / (1 - Ft,ed / (1.4 nh Ftrdmax) ), Nh FvRrd , Nh FbRd)

VjRd = Nh Y 1" Fyjrd [Table 3.4]
ViRrd = 542.23  [kN]  Connection resistance for shear [Table 3.4]
Vbied/ Vira<1,0 0.08 < 1.00 verified (0.08)

Weld resistance

Aw = 87.85 [cm? Area of all welds [4.5.3.2(2)]
Awy = 45.26 [cm?] Area of horizontal welds [4.5.3.2(2)]
Awz = 42.59 [cm?] Area of vertical welds [4.5.3.2(2)]
lwy = 26245.32 [cm?* Moment of inertia of the weld arrangement with respect to the hor. axis [4.5.3.2(5)]
Gimax=timax = —30.39 [MPa] Normal stress in a weld [4.5.3.2(6)]
OL=TL = -27.20 [MPa] Stress in a vertical weld [4.5.3.2(5)]
= 10.67 [MPa] Tangent stress [4.5.3.2(5)]
Bw = 0.90 Correlation coefficient [4.5.3.2(7)]
Vloimad + 3*(timax?)] < ful(Bw*ym2) 60.77 < 417.78 verified (0.15)
V[o12 + 3*(t2+112)] < ful (Bw*ymz) 57.45 < 417.78 verified (0.14)
o1 < 0.9*fulymz 30.39 < 338.40 verified (0.09)

Connection stiffness

twash = 4 [mm] Washer thickness [6.2.6.3.(2)]
hhead = 12 [mm] Bolt head height [6.2.6.3.(2)]
hnut = 16 [mm] Bolt nut height [6.2.6.3.(2)]
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Connection stiffness

twash = 4 [mm] Washer thickness [6.2.6.3.(2)]
Lp = 53 [mm] Boltlength [6.2.6.3.(2)]
k1o = 5 [mm] Stiffness coefficient of bolts [6.3.2.(1)]

STIFFNESSES OF BOLT ROWS

Nr hj k3 ka ks Keft,j Ket,j hj Ketfj hj?
Sum 14.61 498.96
1 454 2 18 64 1 6.15 279.22
2 334 2 18 50 1 4.44 148.38
3 214 2 18 52 1 2.89 61.78
4 84 2 18 59 1 1.14 9.57
Keftj = 1/ (33% (1/ kij)) [6.3.3.1.(2)]

Zeq = Y Kefij hj2 / 3 Kefrj i
Zeq = 341  [mm] Equivalent force arm [6.3.3.1.(3)]

keq = Zj keff,j hj / Zeq

Keq = 4 [mm] Equivalent stiffness coefficient of a bolt arrangement [6.3.3.1.(1)]
Avwc= 25.68 [cm?] Shear area EN1993-1-1:[6.2.6.(3)]
B=  1.00 Transformation parameter [5.3.(7)]
z= 341 [mm] Lever arm [6.2.5]
ki1 = 3 [mm] Stiffness coefficient of the column web panel subjected to shear [6.3.2.(1)]
ke = e Stiffness coefficient of the compressed column web [6.3.2.(1)]
Siini=E zeq?/ i (1/k1 +1/k2+ 1/ Keq) [6.3.1.(4)]
Siini= 41958.59 [kN*m] Initial rotational stiffness [6.3.1.(4)]
= 1.00 Stiffness coefficient of a connection [6.3.1.(6)]
S = Sjini / [6.3.1.(4)]
Sj=  41958.59 [kN*m] Final rotational stiffness (6.3.1.(4)]
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Connection classification due to stiffness.
Sirig= 26902.35 [kN*m] Stiffness of a rigid connection

Sjpin = 1681.40 [kN*m] Stiffness of a pinned connection

Si,ini = Sjrig RIGID

Weakest component:
BEAM WEB OR BRACKET FLANGE - COMPRESSION

Remarks
The angle between the bracket flange and the beam flange exceeds 45 degrees

Connection conforms to the code |Ratio|0.36

63.7 [Deg]

ISvada salyga tenkinama. Mazgas standus, laikomoji galia pakankama

1.3.3. Naujo priestato ilginiy projektavimas

> 45.0

[5.2.2.5]

[5.2.2.5]

[Deg]

Projektuojami ilginiai kaip karpytos dviatramés sijos i$ plonasieniy Z profiliy. Ilginiai

paskaiciuoti su RUUKKI skai¢iavimo programa. Ilginius perskaiciuoja gamintojas DP metu.
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Structural part: Naujas stogas
Updated: 2024-07-01 12:37 (GMT) Version: 1.1,36 (2024-0f
Created: 2023-12-13 10:47 (GMT)
Reliability class: RC2
Structure type: Roof purlin
Roofslope: 0°
Deflection limit: L/200 (custom)
SLS combination: Characteristic
Profile type: 7-profile
Purlin direction: Longitudinal
Purlin orientation: Wide flange top
Bottom flange deflection restricted: No
Design according to testing: No
Chosen purlins fulfill design criteria. Maximum utilization rate: 61.9 %

Chosen fasteners fulfill design criteria. Maximum utilization rate: 12.6 %

Structural model

Left end: Distance to end of purlin: 50 mm

Right end: Distance to end of purlin: 50 mm

w w w
3487 2744 2797
P 22 B3
A A A A
‘ 3440 ‘ 2750 . 2750
st s2 s3 s4

Selected purlin: LP-Z150
Purlin interval: 1000 mm

Total weight of the purlins: 3.0 kg/m2
Global warming potential, GWP (A1...A3): 7.9 kg (ZO2 eq./ m? Zinc-coated

Span Thickness Length
i it

P1 15 3487

P2 1.5 2744

P3 15 2797
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Supports and joints

Support Axial support Joint type

S1 Yes End support

52 Yes Discontinuous

S3 Yes Discontinuous

S4 Yes End support
Dead load

Structure weight without purlins and sheeting: 0 L(N/m2
Total weight of the sheeting: 0 kN/mZ

0.15 kN/m?, 8340 mm

A A A A
‘ 3440 ‘ 2750 ‘ 2750
S1 s2 S3 S4
Snow load

Basic snow load: 1.31 L<N/m2

Movement: 0 %

Q: 1.31 KN/m2, p: 1, 8940 mm

3440 2750 2750 )
S1 52 S3 S4

Utilization rates

Purlin M N Vv N/V/M [} D
28/56 0.0/834 33/254 176.9 /350.0 106/17.2
P 50.6 % 0.0 % 13.0% 50.6 % 50.6 % 61.9 9%
18/56 0.0/834 26/254 113.1/350.0 43/138
P2 332.3% 0.0 % 10.4 % 323% 323% 31.6%
18/56 0.0/834 -26/254 113.1/350.0 43/138
P3 32.3% 0.0 % 10.4 % 323% 323% 31.6%
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Deflection
0 mm
S S2 S3 5S4
10.65 mm
Bending moment
0 kNm
S1 S2 S3 54
2.82 kNm
Shear force
-3.28 kN
0
B S2 S3 S4
3.28 kN
Support reactions
uLs
Transverse direction Axial direction

Support Min Max Min Max

il 0.31 3.28 0.0 0.0

s2 0.56 591 0.0 0.0

53 0.49 5.25 0.0 0.0

5S4 0.25 2.63 0.0 0.0
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Fasteners

Cleat wall thickness: 4 mm

Cleat steel grade: 53552 (355/490)

Web fastener: M12 8.8

Fastener spacing in 4-hole cleat: 70 mm

Edge distance to the fastener at middle support: 32 mm

Gap width at support: 6 mm

Upper flange support from load bearing sheet

Positioning of sheeting: Wide flange of the sheet fixed to purlin
Continuity of the sheet: Single-span structure

Sheet fastener distance in upper flange: 50 %

Fixing interval: Through every through

ing sheet name: T45-30-905

Nominal sheet thickness: 0.6 mm

Support fasteners
Support pcs / support Utilization rate Design criterion
51 2 112 Bearing
S2 2+ 126 Bearing
S3 2&2 10.0 Bearing
S4 2 89 Bearing

Amount of fasteners

Total amount: 12 pcs / purlin row

ISvada: ilginiy laikomoji galia pakankama

1.3.4. Plieninio karkaso tinkamumo ribinis biivis

Karkaso deformuota schema veikiant tinkamumo ribinio biivio apkrovy deriniui:
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610

Sijy maksimalus jlinkis: Umax=0,42 cm=<L/150=5,22/150=3,4 cm.

ISVADA: Priestato deformacijos nevirsija ribiniy.
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1.4. Pamaty projektavimas
Pamaty sprendinius tikslinti Darbo projekte. Pamaty betonas ne Zemesnés klasés nei C25/30, W6,

XC2, F100. Armatiira S500. Pamaty atramines reakcijas zitiréti kartu su atraminiy reakcijy planu.

Pamaty reakcijos

Reakcijas zitréti reakcijy plane.

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

sudaromi pagal 6.4 formulg:

ZYGJGk,j + Ypp + YQ,IQk,l + ZYQ,i\Vo,iQk,i 5

il >l

Cia “+“ reiskia derinimas su; Gy ir Qx;yra nuolatiniy ir kintamy apkrovy charakteristinés
reik§mes, yG ir yQ yra daliniai nuolatiniy ir kintamyjy poveikiy koeficientai, kurie atsizvelgia j
irazy skai¢iavimo modeliy neapibréztumus, skai¢iuojamosios schemos neapibréztumus, galimas

perkrovas ir t.t.; Wo,i — kintamojo poveikio derintinés reikSmés koeficientas.

Daliniai koeficientai poveikiams (e )ir juy efektams (v E):

Poveikis Zymuo Apkrovimo grupé

Al A2

Nuolatinis Nepalankus 76 1,35 1,0

Palankus 1,0 1,0

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

Pamaty reakcijos po kolonomis A1l

Fx, kN Fy, kN Fz, kN Mx, kN My, kN
1/11(C) | 6.27>> 0 30.41 0 0
1/8(C) 0.81<< 0 12.07 0 0
1/11(C) 6.27 | 0.00>> 30.41 0 0
1/8(C) 0.81 | 0.00<< 12.07 0 0
1/10(C) 5.67 0| 31.62>> 0 0
1/9(C) 1.82 0 | 10.06<< 0 0
1/9(C) 1.82 0 10.06 | -0.00>> 0
1/10(C) 5.67 0 31.62 | -0.00<< 0
1/11(C) 6.27 0 30.41 0 | 0.00>>
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1/8(C) 0.81 0 12.07 0 | 0.00<<

1/11(C) 6.27 0 30.41 0 0
1/5(C) 1.45 0 15.59 0 0
3/9(C) | -1.82>> 0 10.06 0 0
3/10(C) |-6.37<< 0 28.54 0 0
3/10(C) -6.37 | 0.00>> 28.54 0 0
3/9(C) -1.82 | 0.00<< 10.06 0 0
3/11(C) -6.27 0 | 30.41>> 0 0
3/8(C) -1.99 0 | 6.95<< 0 0
3/13(C) -5.63 0 26.89 | 0.00>> 0
3/5(C) -2.63 0 10.47 | -0.00<< 0
3/12(C) -5.73 0 25.02 0 | 0.00>>

3/5(C) -2.63 0 10.47 0 | -0.00<<

3/6(C) -2.46 0 13.59 0 0
3/12(C) 5.73 0 25.02 0 0
5/11(C) |5.43>> 0 25.94 0 0
5/8(C) |0.71<< 0 10.16 0 0
5/9(C) 1.59 | -0.00>> 8.41 0 0
5/10 (C) 4.9 | -0.00<< 26.99 0 0
5/10 (C) 4.9 0 | 26.99>> 0 0
5/9(C) 1.59 0 | 8.41<< 0 0
5/12 (C) 4.34 0 24.04 | 0.00>> 0
5/6 (C) 2.15 0 11.36 | -0.00<< 0
5/5(C) 1.27 0 13.1 0 | 0.00>>

5/13 (C) 4.87 0 23 0 | 0.00<<

5/4(C) 3.56 0 23.31 0 0
5/9(C) 1.59 0 8.41 0 0
7/9(C) | -1.60>> 0 8.42 0 0
7/10(C) | -5.53<< 0 24.34 0 0
7/ 8 (C) -1.75 | -0.00>> 5.71 0 0
7/11(C) -5.44 | -0.00<< 25.97 0 0
7/11(C) -5.44 0 | 25.97>> 0 0
7/8(C) -1.75 0| 5.71<< 0 0
7/ 12 (C) -4.97 0 21.39 | 0.00>> 0
7/ 6 (C) -2.15 0 11.37 | -0.00<< 0
7/7(C) -4.05 0 15.93 0 | -0.00>>

7/ 6 (C) -2.15 0 11.37 0 | -0.00<<

7/ 6 (C) -2.15 0 11.37 0 0
7/7 (C) -4.05 0 15.93 0 0

1.4.1. Esamuy sekliyjy pamaty ant aSiy 1 ir 3 tikrinimas
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Tikrinami esami seklieji pamatai. Priimamas pamato plotis esamos sienos ploc¢io 500mm.
Skaiciuojamas 1m ruozas. Maziausias grunto kiiginis stipris po pamato padu q.=21MPa; Soniné

trintis po pamato padu f;=250 kPa. Deformacijy modulis 52,6 MPa-93,8MPa pagal sluoksnius.

Reakcijos po sienomis pateiktos reakcijy plane.

Esamuy sieny ant aSiy 1 ir 3 sekliojo pamato pado pagrindo laikomoji galia:
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Veikiancios jrazos:
|razos atvejui A1:

Neai:=31 KN
Visr1 =01 kN
Vegy1=01 KN
Megy1:=01 KNm

MEd._\il =01 kKNm
Daliniai koeficientai:

Daliniai medziagy patikimumo koef. atvejui M1:

Vp1:=1
Ye1 =1
VYewy =1
Yqui1:=1
Yy =1

Daliniai medziagy patikimumo koef. atvejui M2:

Daliniai stiprumo koeficientai:
Atvejui R1: Atvejui R2: Atvejui R3:
Gniuzdymui - Rv1=1 YRv2 =14 Are3=1

Kirpimui - WRe1=1  ARa2=11 Arp3=1

Grunto rodikliai:

=
p:=195 3

m
E:=677 MPa
Sankiba :
c= 0 kPa
q.:=21 MPa
o =408

Geometriniai rodikliai:
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hj =18
h:=04
L:=1
N

B:=05 m ~_,

Posvyrio kampas (radianais):
a=0
Pamato svoris:

qp:=L-B-h-2500=500

B B B

&

3 S W NI W—

Qpg=qp-10- 107" =5 KN <
Preliminaris pado matmenys:
Ml = VEd.x.l -h+ MEd.)’.l =014 kNm

M: = \"Ed._v.] -h+ MEd,XAI =0.14 kNm

M _
epim — . mil Sl

N4 1

0.167

AR

M, -3
ey=—— =4516xm)

d.1

=0.083

o |t

Efektyvusispado plotas:
Lg=L-2-¢¢=0991 m

Bs =B-2e=0491m
Ay =By-Lyg=0487 m>

Laikomaji galia:
R=1-13-01-q.=273 MPa

N

Reikalingas plotas:
Ned 1

,
=0011 m>  Ag=0487 Gerai!
R-10°

A=

Pirmas projektavimo atvejis:
A1+M1+R1

Drenuojancios saglygos:

Efektyvioji sankiba:

c
g =—-= kPa
Vel
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Priekrovos svoris:
q:=h;-p-135=47385 kPa
Efektyvusis grunto slégis:
q=47385 KkPa

Vienetinis svoris:

y=-1t =195
f1:=——=195
v
Vidinés trinties kampo tangentas:
_ fan(p-deg) o ocs

Vel

tanp:

e=2718

Bedimensiai koeficientai:
Laikomosios galios:

Nyp:=2-(Ngg - 1)- tanp = 122.27

Pamato pado posvyrio:

byy=(1—a-tang) =1
1-by,4)

( q.1) -1

N, - tan'®
byii=bgy=1

b1 :=bq.1 -

Pamato pado formos:

Bef .
s1 =1+ L_ -sin(p - deg) = 1324

ef
Bes
sy1°=1-03. — =0851
ef
Sq1-Ny1—1
Sop= %1 1328
N -1
ApKrovos posvyrio:
2+ E
Bes
my = = =1331
Lef
1§ —
Ber
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=45

[\'Ed.x.l\ 180
¢ ;= atan| J

VEa. yl1 ™

1
Neg1 + +Ag-cr-
Neg1+aqpd +Aef- g tanﬂj

: a

. i q.l
o1 =0.1= =0.99%4
wki el N, ; - tanp
» (m=1)
\ \
iy =[1- = 1 J =099
Neg1 + + Ag-cq-
a1+ Qpdt fAer €1

% g & 2 - & i 3
Ryg = cl':\cl'bc,l'5<:1'1c1+Q'1\q1'bql'Sql'lql+0-3'AII'B'A\‘;l'b“r,1'5“,1'1“,1=4-981": 10

Ned 1 =
Ayyi= o =6223x 10 . Ag=0487 Genil
2.1

Ay
— -100=1.279
At

ISvada: reikalingas pamato pado plotas 0,00623 m2<0,487m2. Esamo pamato laikomosios
galios iSnaudojimas 1%, salyga tenkinama. Naujai projektuojamy naujo priestato pamaty
ant 1, 3 ir E aSiy apkrovos ne didesnés, negy esamy pamaty ant 1 ir 3 aSies, todél Sitas
skaiCiavimas taikomas ir jiems.

1.4.2. Esamuy sekliyjy pamaty ant D aSies tikrinimas
Tikrinami esami seklieji pamatai. Priimamas pamato plotis esamos sienos ploc¢io 500mm.
Skai¢iuojamas 1m ruozas. MaZziausias grunto kiiginis stipris po pamato padu q.=21MPa; Soniné

trintis po pamato padu f=250 kPa. Deformacijy modulis 52,6 MPa-93 8MPa pagal sluoksnius.

Reakcijos po sienomis pateiktos reakcijy plane.
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Esamy sieny ant D aSies sekliojo pamato pado pagrindo laikomoji galia:

Veikiancios jrazos:
IraZos atvejui A1:
Ngg1:=91 kN
Vesx1:=01 kN
Vegy1:=01 kN
Migx1:=01 kNm
Mggy =01 KkNm

Daliniai koeficientai:

Daliniai medziagy patikimumo koef. atvejui M1:

Ve1:=1
Yer1:=1
Yew1 =1
Vqu1 = 1
V=1

Daliniai medzZiagy patikimumo koef. atvejui M2:

Ne21=125
Nez:=125
Vw2 =14
Yqu2=14
oloi= 1

Daliniai stiprumo koeficientai:
Atvejui R1: AtvejuiR2 Atvejui R3:
Gniuidymui . TRv1-= 1 TRv2-= 14 TRv3= 1

Kirpimui - Rh1=1 MRe2 =11 Arp3i=1

Grunto rodikliai:

kN
p:=195 3
m
E:=677 MPa
Sankiba
= 0 kPa

q. =21 MPa

Geometriniai rodikliai:
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hy:=138 m
h:=04 m
i m

B:=05 m

e&
ot

Posvyrio kampas (radianais):
a:=0
Pamato svoris:

qP:=L-B-h-2500=500 kg
_ -3 _ . T 11&

Qs =qp-10-10 =5 KN !
Preliminaras pado matmenys:
M;:=Vggx1-h+Mggy1=014 kNm
M: = VEd_y.l -h + MEd.x.l =0.14 kNm

M -
... SPOVY " Y . B

Ne4.1 6

M, _
o= — —1538xm) > 2 =0.083

Ed.1 6

Efektyvusispado plotas:
Ly=L-2.¢,=0997 m

By =B -2¢,=0497m
2
Ay =By Ly =0495 m°

Laikomoji galia:
,,B,j: 1-13.01-q.,=2.73 MPa

Reikalingas plotas:

Neg. 2
¢l 0033 m> Ay =0495 Gerail

A=
R-10°

Pirmas projektavimo atvejis:
A1+M1+R1

Drenuojancios salygos:

Efektyvigji sankiba:

c
eji= =0 kPa

Ne.1
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Priekrovos svoris:
q:=h;-p-135=47385 kPa
Efektyvusisgrunto slégis:
q=47.385 kPa

Vienetinis svoris:

=t =195
-
Vidinés trinties kampo tangentas:

tan(p- de) _ ) g63

tanp =
g1

e=2718

Bedimensiai koeficientai:

Laikomosios galios:

Nyji=e oF. |:tan|:(45 + f) deg|| =71.826

cos(ip-deg) _

Nei=(Ng1-1)-
i & ) sin(p - deg)

82052
Ny1:=2-(Ngy - 1)-tanp=12227

Pamato pado posvyrio:

bq.l =(1-a- tanup)2 =11

(1 _bq,l)
by = bq.l BT

Nei-tan'p
b”{'l = bq,l = 1

Pamato pado formos:

Bef 1
=14+ — -sin(p-deg) = 1326
Lef

B
s,17=1-03. — =085
Les

Nyi-1

Apkrovos posvyrio:

2+—ef
Bt

—L°=1.333
£
Le—
Bef

my -
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2+ Bet
L
mpg ‘= = = 1667

1+ =
Lef

Vedgx1) 180

¢ = atan| — -— =45
\\Ed.yl Tl’

) 2
m=my - cos(¢p- deg)” + mp - sin({p- deg) =15

iq.l =|1-

m
.
- 1 =0998

Nﬁd.i*‘qu*Aef'Ci‘m”
P

e Lol g0g
1 =1 — —
wlbei — a1 Nep - tan

» (m=+1)

\

- 1 =0.996
NEg1+ Qpg + Aes-C1 -
Ba1 ¥ aps* Aer 1

!',,:_1 =|1-

= " e . m . = 3
Ry1i=c1-Ney-bey-sey-icy +a-Nyj-bgy-sqr-igq +05-71-B-Nya-by1-sy1-iy1=5007x 10

Neg1
=0018 A;=0495  Gerail

ISvada: reikalingas pamato pado plotas 0,018 m2<0,495m2. Esamo pamato laikomosios

galios iSnaudojimas 4%, salyga tenkinama.

1.4.3. Esamuy sekliyju pamaty nuosédziuy skaiciavimas
Tikrinami esamy juostiniy sekliyjy pamaty nuosédziai veikiant didZiausiai apkrovai (D

asis). Nuosédziai skaiciuojami sumavimo metodu.
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= d,m L 5 Oz, | 0,20 z,m |§=2z/b|n=I/b| K | oy kPa Ozpuid, H;m E, S, m

Nr kN/m*| kPa kPa kPa Mpa
1.8 18.8| 33.84| 6.768 0 0 1| 148.16 0.1 Ned 91
1.9 19.5| 35.79| 7.158 0.1 0.4 0.977| 144.75| 146.5| 0.1| 67.7| 0.0002 B 0.5
2 19.5| 37.74| 7.548 0.2 0.8 0.881| 130.53| 137.6| 0.1| 67.7| 0.0002 Il 1
21 19.5| 39.69| 7.938 0.3 1.2 0.755| 111.86| 121.2| 0.1| 67.7| 0.0002 A 0.5

2.2| 19.5| 41.64| 8.328 0.4 1.6
2.3| 19.5| 43.59| 8.718 0.5 2
2.4/ 19.5| 45.54| 9.108 0.6 2.4
2.5/ 19.5| 47.49| 9.498 0.7 2.8
2.6/ 19.5| 49.44| 9.888 0.8 3.2
2.7| 19.5| 51.39| 10.28 0.9 3.6
2.8| 19.5| 53.34| 10.67 1 4

2
2
2
2
2| 0.642| 95.119| 103.5| 0.1 67.7| 0.0002
2| 0.55| 81.488| 88.3] 0.1| 67.7| 0.0001
2| 0.477| 70.672| 76.08| 0.1| 67.7| 0.0001
2| 0.42| 62.227| 66.45| 0.1 67.7| 1E-04
2| 0.374| 55.412| 58.82| 0.1 67.7| 9E-05
2| 0.337| 49.93| 52.67| 0.1 67.7| 8E-05
2| 0.306| 45.337| 47.63| 0.1 67.7| 7E-05
2.9| 19.5| 55.29| 11.06 11 4.4 2| 0.28| 41.485| 43.41| 0.1] 67.7| 6E-05
3| 19.5| 57.24| 11.45 1.2 4.8 2| 0.258| 38.225| 39.86| 0.1 67.7| 6E-05
3.1 19.5| 59.19| 11.84 1.3 5.2 2| 0.239| 35.41| 36.82| 0.1 67.7| S5E-05
2
2
2
2
2
2
2
2
2
2
2
2
2

3.2| 19.5| 61.14| 12.23 1.4 5.6 0.223| 33.04| 34.22| 0.1] 67.7| 5E-05
3.3 19.5| 63.09| 12.62 1.5 6 0.208| 30.817| 31.93| 0.1| 67.7| 5E-05
3.4| 19.5| 65.04| 13.01 1.6 6.4 0.196| 29.039| 29.93| 0.1 67.7| 4E-05
3.5/ 19.5| 66.99| 134 187 6.8 0.184| 27.261| 28.15| 0.1| 67.7| 4E-05
3.6/ 19.5| 68.94| 13.79 1.8 7.2 0.175| 25.928| 26.59| 0.1 67.7| 4E-05
3.7| 19.5| 70.89| 14.18 1.9 7.6 0.166| 24.595| 25.26| 0.1| 67.7| 4E-05
3.8/ 19.5| 72.84| 14.57 2 8 0.158| 23.409 24| 0.1| 67.7| 4E-05
3.9| 19.5| 74.79| 14.96 2.1 8.4 0.15| 22.224| 22.82| 0.1| 67.7| 3E-05

4| 19.5]| 76.74| 1535 2.2 8.8 0.144| 21.335| 21.78| 0.1] 67.7| 3E-05
4.1 19.5| 78.69| 15.74 23 9.2 0.137| 20.298| 20.82| 0.1| 67.7| 3E-05
4.2| 19.5| 80.64| 16.13 2.4 9.6 0.132| 19.557| 19.93| 0.1] 67.7| 3E-05
43| 19.5| 82.59| 16.52 2:5 10 0.126| 18.668| 19.11| 0.1| 67.7| 3E-05
44| 19.5| 84.54| 16.91 2.6| 10.4 0.114| 16.89| 17.78| 0.1| 67.7| 3E-05
Is=  0.002

00 (00 |00 (00 |00 (00|00 [00|00[00|00[00|O0|00|0|0[R|P[R|PIN|O|VN|HIW|IN|[F].-

ISvada: esamy pamaty nuosédis 0,2cm<2,5cm, salyga tenkinama.

1.4.4. Poliniy pamaty po kolonomis ir sienomis skai¢iavimas
Projektuojami nauji poliniai pamatai apjungti rostverku po kolonomis ir sienomis. Poliaus
skersmuo 300mm, rostverko matmenys 600x450mm. Maziausias grunto kiiginis stipris po
pamato padu qc=2 1 MPa; Sonin¢ trintis po pamato padu =250 kPa. Deformacijy modulis
52,6MPa-93,8MPa pagal sluoksnius.

Reakcijos po kolonomis pateiktos reakcijy plane ir gaubtinéje.

GniuZdomojo poliaus po kolona laikomoji galia:
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Veikianéios jrazos:

Ngg1:=51-10 °=0051 MN

-3

Ngga:=45-10 ~ =0045  MN

Daliniai koeficientai:

Daliniai medziagy patikimumo koef. atvejui M1:
Me1 =1
Ye1:=1
Vw1=1
Tl™ 1

Y1 = 1

Daliniai medziagy patikimumo koef. atvejui M2:

w

Vp2:=12

w

Ve2:=12

V2= 1:

...
T

Vqu2®
=1
Daliniai koeficientai CFA poliy pagrindo atsparumui
R1 R2 R3 R4
Polio pado laikomojigalia — ~yy:=11  ~pyi=11  ~p3:=1.0 ba =145

Polio kamieno Soninio

pavirSiaus alikomoji galia hw=d ggell el =139
gniuzdymui
Polio pado suminis ~g = 1.1 =11 Y3 =10 Veai= 140

atsparumas gniuZzdymui

Polio laikomoji galia tempimui = 125 Y= 113 es= 11 Yot =160

oy =035

Grunto rodikliai: &= 14
E
p=121 3
m

q.=21 MPa
f,:=025 MPa f;:=00 MPa f£3:=00 MPaf,4=00 MPafs:=00 MPa f4:=002 MPa £;:=00 MPa

Geometriniai rodikliai: s 00 MF2
h;j'=05 m hy=00 m hy3:=00m hy=00 m hs=00 m hg=0 m hy;=00 m |hg=00 m

d:=03 m

&

- 2
AT DO m’

4 2 2
Ag=m-d-hy=0471 mz Ap=m-d-hy= m Ap=m-d-hy3=0 m
a: ;

,

e il 2 Ag=medobs=0 m>  Ag=m-d-hg=0 m’
Ay . .
Ap=m:d-hy=0 o ARG -
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Pirmas projektavimo atvejis:
A1+M1+R1
Qp=04-q.=105 MPa

Ry = Qp- A, = 0742 MN
Ri=f1-Ap+fo-Ap+fa-Apg+fs- Au+fis- A + fi6- A + 7 Ay + fig- Ay = 0.118

Ry R,
Reea) = — + — =0793 MN
Tl Vsl
R
Ry i= —— = 0566 MN
i
Rew
: R :. =0515 MN
il
N
Bl 0.009
Rr_é-

Antras projektavimo atvejis:

A2+M1+R4
R N
P .
b4 Ts4
Reanz
Rya=—— =043  MN
€3
R.io :
B o037 OB
Y4
Ngg2
2 0146
Rc&:

ISvada: Esamo pamato laikomosios galios iSnaudojimas A2 projektavimo atveju 15%,
salyga tenkinama.

Reakcijos po sienomis pateiktos reakcijy plane ir gaubtinéje. Didziausias atstumas tarp poliy

4,22m.

GniuZdomojo poliaus po siena laikomoji galia:
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Veikianéios jrazos:

Neap:=102-107° =0.102

.,
2

Npaa:=64-100° =0064  MN

Daliniai koeficientai:

Daliniai medZiagy patikimumo koef. atvejui M1-
o1 =1

Ye1:=1

Yw1=1

Tpl™ 1

Mg =1

Daliniai medZiagu patikimumo koef. atvejui M2:

w

Vo2 =12

w

‘=19
Ve2'= 12

Yow2=1:

—
s B

Vp2i=
=1
Daliniai koeficientai CFA poliy pagrindo atsparumui
R1 R2 R3 R4
Polio pado laikomoji galia Ap1i=1.1 ~p2i=1.1 ~p3 = 1.0 ~ps =145

Polio kamieno Soninio

pavirsiaus alikom oji galia e = 1.0 =11 N3 =10 Nea=130
gniuZdymui
Polio pado suminis ~g o= 1.1 "a=11 g=10 Veq:= 140

atsparumas gniuZzdymui

Polio laikomoji galia tempimui Va2 =125 Yaz= 115 =11 s = 1.60

Oy = 05

Grunto rodikliai: =14
g
pi=21 3
m

q.=21 MPa
f:=025 MPa f5:=00 MPa f£3:=00 MPaf4:=00 MPaf5:=00 MPa f5:=002 MPa £7,:=00 MPa

Geometriniai rodikliai: =00 MP
hy'=05 m hy=00 m  hy:=00m hy=00 m hs=00 m hg=0 m hy;=00 m hg=00 m

d:=03 m
,d"

A= "T =0071 m’

2 2
Ag =7 d-hy=0471 mz Ap=m-d-hy= m Ag=m-d-h3=0 m
ac .

7] 2
el i ml A =m-d-hs= m Ag=m-d-hg=0 m
Ay = = 3
A =m-d-h;=0 o Agy iRy = i
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Pirmas projektavimo atvejis:
A1+M1+R1

Q=0 Q=105 MPa
Ry:=qy-A,=0742  MN

Ri=f1-Ap+fp-Ap+f3- A+ 6 Ag+ G5 Apg + s A+ §7- Ay + fi5- Ayg = 0.118

A
Reeai '= — + — =0793  MN
M1 sl
all
)= ——— =0566 MN
€3
R.ia
Rogyiw N LORNY N
!
NEa1
4l _0.108
Rear

Antras projektavimo atvejis:

A2+M1+R4
R, R o~
T . T
Vo4 a4
Rean
Royppi= —o2 2043  MN
€3
Reia :
Bgm 8 _gapy MM
=3
22 = 0208
R.a

ISvada: Esamo pamato laikomosios galios iSnaudojimas A2 projektavimo atveju 21%,
salyga tenkinama.

1.4.5. Rostverko virs naujy poliy skaifiavimas

Projektuojamas polius apjungiantis monolitinis rostverkas kaip nekarpyta daugiaatramé sija
Skerspjivis 600x450mm. Betonas C35/30 XC2 W6 F100, armatiira S500.

Skaiciuojamoji schema su veikian¢iomis charakteristinémis apkrovomis:

| pZ=-18.00

J,.J, .H,EE;“‘-,“,V.H,.;.

4.225
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Reikalingas armavimas:

3014
[=5.58

1208
I=1.54

3014
[=5.29

S
3) .
2

45

60

5
-

Level:

Name

Reference level D

Maximum cracking :0.30 (mm)
Exposure : XC2
Concrete creep coefficient 1, =2.64
Cement class *N

Concrete age (loading moment) : 28 (days)
Concrete age : 50 (years)
Concrete age after erecting a structure : 365 (years)
Structure class 1S4

Fire resistance class : no requirements
FFB Recommendations 7.4.3(7) :0.00

Beam: Beam1 Number of
identical elements: 1

2.1 Material properties:

e Concrete : C25/30 fek=25.00 (MPa)
Rectangular stress distribution [3.1.7(3)]
Density : 2501.36 (kG/m3)
Aggregate size : 20.0 (mm)
¢ Longitudinal reinforcement: : B500B fyk = 500.00 (MPa)
Horizontal branch of the stress-strain
diagram
Ductility class : B
e Transversal reinforcement: : B500B fyk=500.00 (MPa)
Horizontal branch of the stress-strain
diagram
Ductility class : B
¢ Additional reinforcement: : fyk=0.00 (MPa)
Horizontal branch of the stress-strain
diagram

¢ Modified partial coefficients:

Lapas [Lapy Laida

IN2317-01-TP-SK-S 7 % 0




paskirties pastatg ir rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji

| N Maitinio paskirties pastato, J. Bilitino g. 31, Anyksc¢iai, paskirties keitimo j mokslo
Architecture Construction Engineering  skaiCiavimai dalis Rekonstravimas. Neypatingasis statinys

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

2.2 Geometry:

221 Span Position L.supp. L R.supp.
(m) (m) (m)
P1 Span 0.300 3.925 0.300

Span length: Ly = 4.225 (m)
Section from 0.000 to 3.925 (m)
45.0 x 60.0 (cm)
without left slab

without right slab

222 Span Position L.supp. L R.supp.
(m) (m) (m)
P2 Span 0.300 3.925 0.300

Span length: Ly, = 4.225 (m)
Section from 0.000 to 3.925 (m)
45.0 x 60.0 (cm)
without left slab

without right slab

2.3 Calculation options:

¢ Regulation of combinations : EN 1990:2002

¢ Calculations according to : EN 1992-1-1:2004/A1:2014

e Seismic dispositions : No requirements

e Precast beam ‘ho

e Cover : bottom ¢ =4.0 (cm)
: side c1=4.0 (cm)
: top c2=4.0 (cm)

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

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

¢ Method of shear calculations : strut inclination

2.4 Calculation results:
2.4.1 Internal forces in ULS

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

P1 41.54 -6.83 17.94 -62.06 47.68 -82.79

P2 41.54 -6.83 -62.06 17.94 82.79 -47.68

Lapas [Lapy Laida
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2.4.2  Internal forces in SLS

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

P1 30.77 0.00 5.07 -45.97 35.32 -61.33

P2 30.77 0.00 -45.97 5.07 61.33 -35.32

'E
é

I W s Bt I i I i i s s s s

2.4.3 Required reinforcement area

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

P1 1.79 0.00 0.74 0.26 0.00 2.69

P2 1.79 0.00 0.00 2.69 0.74 0.26

Lapas |[Lapy Laida
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Reinforcement Area for Shear: —Ast — Ast strt ——Ast —AsHang

2.4.4 Deflection and cracking

wt(QP)  Total due to quasi-permanent combination

wt(QP)dop Allowable due to quasi-permanent combination
Dwt(QP) Deflection increment from the quasi-permanent load combination after erecting a structure.
Dwt(QP)dop Admissible deflection increment from the quasi-permanent load combination after erecting a
structure.
wk - width of perpendicular cracks
Span wt(QP) wt(QP)dop Dwt(QP) Dwt(QP)dop wk
(cm) (cm) (cm) (cm) (mm)
Pl 0.06 1.69 0.01 0.85 0.0
P2 0.06 1.69 0.01 0.85 0.0

2.5 Theoretical results - detailed results:

2.5.1 P1 : Span from 0.300 to 4.225 (m)
ULS SLS
Abscissa M max. Mmin. Mmax. Mmin. A bottom A top

(m) (kN*m)  (kN*m) (kN*m) (kN*m) (cm2) (cm2)
0.300 17.94 -6.23 5.07 -4.62 0.74 0.26
0.573 26.96 -5.56 14.28 0.00 1.13 0.23
0.995 36.90 -0.00 24.17 0.00 1.59 0.00
1.418 4091 -0.00 29.67 0.00 1.76 0.00
1.840 41.54 -0.00 30.77 0.00 1.79 0.00
2.263 39.65 -0.00 27.47 0.00 1.71 0.00
2.685 32.67 -0.00 19.78 0.00 1.40 0.00
3.108 19.77 -6.83 7.69 0.00 0.82 0.28
3.530 597 -28.08 0.00 -8.79 0.25 1.18
3.953 0.00 -59.68 0.00 -29.67 0.00 2.58
4225 0.00 -62.06  0.00 -45.97 0.00 2.69
ULS SLS
Abscissa  Vmax. Vmax. afp
(m) (kN) (kN) (mm)
0.300 47.68 35.32 0.0

Lapas [Lapy Laida
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0.573 38.62 28.61 0.0
0.995 24.58 18.21 0.0
1.418 10.53 7.80 0.0
1.840 -3.51 -2.60 0.0
2.263 -17.56 -13.00 0.0
2.685 -31.60 -23.41 0.0
3.108 -45.64 -33.81 0.0
3.530 -59.69 -44.21 0.0
3.953 -73.73 -54.62 0.0
4.225 -82.79 -61.33 0.0

2.5.2 P2 : Span from 4.525 to 8.450 (m)

ULS SLS
Abscissa M max. Mmin. Mmax. Mmin. A bottom A top
(m) (kN*m)  (kN*m) (kN*m) (kN*m) (cm2) (cm2)
4.525 0.00 -62.06  0.00 -45.97 0.00 2.69
4.798 0.00 -59.68 0.00 -29.67 0.00 2.58
5.220 597 -28.08 0.00 -8.79 0.25 1.18
5.643 19.77 -6.83 7.69 0.00 0.82 0.28
6.065 32.67 -0.00 19.78 0.00 1.40 0.00
6.488 39.65 -0.00 27.47 0.00 1.71 0.00
6.910 41.54 -0.00 30.77 0.00 1.79 0.00
7.333 40.91 -0.00 29.67 0.00 1.76 0.00
7.755 36.90 -0.00 24.17 0.00 1.59 0.00
8.178 26.96 -5.56 14.28 0.00 1.13 0.23
8.450 17.94 -6.23 5.07 -4.62 0.74 0.26
ULS SLS
Abscissa  Vmax. Vmax. afp
(m) (kN) (kN) (mm)
4.525 82.79 61.33 0.0
4.798 73.73 54.62 0.0
5.220 59.69 4421 0.0
5.643 45.64 33.81 0.0
6.065 31.60 23.41 0.0
6.488 17.56 13.00 0.0
6.910 3.51 2.60 0.0
7.333 -10.53 -7.80 0.0
7.755 -24.58 -18.21 0.0
8.178 -38.62 -28.61 0.0
8.450 -47.68 -35.32 0.0

2.6 Reinforcement:

2.6.1 P1 : Span from 0.300 to 4.225 (m)
Longitudinal reinforcement:
¢ bottom (B500B)

3 ¢14  1=8891 from0.040 to 8.710
« assembling (top) (B500B)

3 ¢8 I=2610 from0.535 to 3.145
e support (B500B)

3 ¢14  1=1574 from0.040 to 1.360

3 ¢14  1=4109 from2.320 to 6.430

Transversal reinforcement:
e Mmain (B500B)
stirrups 20 ¢8 1=1.536
e = 1*0.163 + 9*0.400 (m)

2.6.2 P2 : Span from 4.525 to 8.450 (m)
Longitudinal reinforcement:
« assembling (top) (B500B)
3 ¢8 I=2610 from5.605 to 8.215
e support (B500B)

Lapas [Lapy Laida
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3 ¢14 I=1574 from7.390 to 8.710
Transversal reinforcement:
e main (B500B)
stirrups 20 ¢8 1=1.536
e = 1*0.163 + 9*0.400 (m)

3 Material survey:

e Concrete volume =2.363 (m3)
e Formwork =14.573 (m2)

e Steel B500B
e Total weight =89.00 (kG)
o Density = 37.67 (kG/m3)
e Average diameter =10.3 (mm)
e Survey according to diameters:

Diameter Length  Weight NumberTotal weight

(mm)  (m) (kG) (No.)  (kG)
8 1.536  0.61 40  24.26
8 2610 1.03 6 6.18
14 1574  1.90 6 11.42
14 4109 497 3 14.90
14 8.891 1075 3 32.24

ISvada: sglyga tenkinama

1.5. Terasos ilginiy ir sraigtiniy poliy parinkimas

Projektuojama terasa i§ pagrindiniy mediniy ilginiy 145x45mm skerspjiivio ir Salutiniy
mediniy ilginiy 95x45mm, medienos klas¢ C18. Pagrindiniy ilginiy zingsnis Im, atramos-
sraigtiniai poliai iSdéstyti kas metra, Salutiniy ilginiy zingsnis 600mm (zingsnis tikslinamas DP
metu pagal medzio kompozito apdailos lenty gamintoja). Skaiciuojama tik terasos dalis.

Skaic¢iuojamoji schema:

Lapas [Lapy Laida
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Veikiancios apkrovos.

Nuolatinés apkrovos:

Naudojimo apkrovos:

Lapas |Lapy Laida
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Sniego apkrovos:

Pagrindiniy ilginiy projektavimas

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:

Lapas [Lapy Laida

IN2317-01-TP-SK-S 73 % 0




Maitinio paskirties pastato, J. Bilitino g. 31, Anyksc¢iai, paskirties keitimo j mokslo
paskirties pastatg ir rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji
skai¢iavimai dalis Rekonstravimas. Neypatingasis statinys

| N Architecture Construction Engineering

MEMBER:
=2.000 m

11 Pagrindiné sija 11 POINT: 3 COORDINATE: x=0.67L

LOADS:
Governing Load Case: 4 ULS/1=1*%1.35 +2*1.30 + 3¥0.91 1*1.35+2*1.30+3*0.91

MATERIAL C18

eM=1.30 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0,k=18.00 MPa
fv,k=3.40 MPa 1,90,k = 0.40 MPa f¢,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa  Service class: 1 Beta ¢ =0.20
Zz
L 5
SECTION PARAMETERS: RECT_145x45
ht=14.5 cm
bf=4.5 cm Ay=43.50 cm2 Az=43.50 cm2 Ax=65.25 cm2
tw=2.3 cm Iy=1143.23 cm4 1z=110.11 cm4 1x=354.3 cm4
tf=2.3 cm Wy=157.69 cm3 Wz=48.94 cm3
STRESSES ALLOWABLE STRESSES
Sig m,y,d = MY/Wy=-0.95/157.69 = -6.05 MPa fm,y,d=11.15 MPa
fv,d=2.09 MPa
Tau z,d = 1.5%-5.55/65.25 = -1.28 MPa
Tau tory,d = 0.00 MPa, Tau torz,d =0.00 MPa
Factors and additional parameters
kh y=1.01 kmod = 0.80 Ksys =1.00 ker=0.67
A
; LATERAL BUCKLING PARAMETERS:
lef=2.628 m Lambda_rel m = 0.90
Sig_cr=22.42 MPa k crit=0.89
BUCKLING PARAMETERS:
X About Y axis: X About Z axis:

VERIFICATION FORMULAS:

Sig m,y,d/f m,y,d =6.05/11.15=0.54 < 1.00 (6.11)

Sig_m,y,d/(kcrit*f m,y,d) = 6.05/(0.89*11.15) = 0.61 < 1.00 (6.33)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d =0.91 < 1.00 (6.13-
4)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

u fin,y = 0.00 cm < u fin,max,y = L/200.00 = 1.50 cm

Governing load case: (1+0.6)*1

u fin,z=0.04 cm < u fin,max,z = 1/200.00 = 1.50 cm

Governing load case: (1+0.6)*1 + (1+0.6*0.6)*2 + (0.7+0.2*%0.6)*3

Verified

Verified

Displacements (GLOBAL SYSTEM):

Section OK !!!

ISvada: sglyga tenkinama
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Salutiniy ilginiy projektavimas

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 6 salutiné sija_6 POINT: 1| COORDINATE: x=0.83 L=5.000 m

LOADS:
Governing Load Case: 4 ULS/1=1*%1.35 +2*1.30 + 3¥0.91 1*1.35+2*1.30+3*0.91

MATERIAL C18

gM =1.30 fm,0,k = 18.00 MPa ft,0k =11.00 MPa fc,0,k =18.00 MPa
fv,k=3.40 MPa £t,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 =6000.00 MPa G moyen = 560.00 MPa Service class: 1 Betac=0.20

‘ SECTION PARAMETERS: RECT _95x45

ht=9.5 cm

bf=4.5 cm Ay=28.50 cm2 Az=28.50 cm2 Ax=42.75 cm2
tw=2.3 cm Iy=321.52 cm4 1z=72.14 cm4 1x=202.4 cm4
tf=2.3 cm Wy=67.69 cm3 Wz=32.06 cm3

STRESSES ALLOWABLE STRESSES
Sig_m,y,d = MY/Wy=-0.51/67.69 = -7.60 MPa fm,y,d=12.14 MPa

fv,d=2.09 MPa
Tau z,d = 1.5%2.96/42.75 = 1.04 MPa
Tau tory,d = 0.01 MPa, Tau torz,d =0.01 MPa

Factors and additional parameters
kh_y=1.10 kmod = 0.80 Ksys = 1.00 ker =0.67

o LATERAL BUCKLING PARAMETERS:
lef=5353 m Lambda_rel m = 1.07
Sig_cr=15.68 MPa k crit=10.76

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:

Sig_m,y,d/f m,y,d = 7.60/12.14 = 0.63 < 1.00 (6.11)

Sig_m,y,d/(kcrit*f m,y,d) = 7.60/(0.76*12.14) = 0.83 < 1.00 (6.33)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d =0.74 < 1.00 (6.13-
4)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

u fin,y =0.00 cm < u fin,max,y = L/200.00 = 3.00 cm Verified
Governing load case: (1+0.6)*1
u fin,z=0.10 cm < u fin,max,z =1/200.00 = 3.00 cm Verified

Governing load case: (1+0.6)*1 + (1+0.6*0.6)*2 + (0.7+0.2*%0.6)*3

Displacements (GLOBAL SYSTEM):

Lapas [Lapy Laida
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Section OK !!!

ISvada: sglyga tenkinama

Sraigtinj polj veikiancios apkrovos:

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
MAX 0.08 0.03 9.80 0.00 0.00 0.00
Node 41 63 52 40 39 59
Case 20(C) 22(C) 6(C) 7(C) 6(C) 22 (C)
MIN -0.00 -0.01 0.03 -0.00 -0.00 -0.00
Node 5 2 2 5 53 )
Case 22(C) 20 (C) 19(C) 7(C) 6(C) 22 (C)

Sraigtinis polis pasirenkamas pagal gamintojo techniniy duomeny lapg. Gali biiti
naudojamas kito gamintojo produktas su charakteristikomis ne blogesnémis uz pasirinktg

produkta.

IN2317-01-TP-SK-S
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U1300x101 M12

IBorinis @ ligis
Outer & Lenght

Sraigtinial pamatai pagaminti i plieno: [5235) kokybé atitinka DIN EN 10025-2:2004-10 standartq. Karitai cinkuotas pagal DIN EN 150 1461 reikalavimus.
Ground screws are made of 5235 steel grode. Quality meets the DIN EN 10025-2:2004-10 stondard. Galvanizotion standard: DIN EN IS0 1461.

U 1300x101 M12

Sriegis Galvos plotis Sriegio aukstis Svoris
Thread Top width Thread height Weight
Mi2.

101 mm. 280 mm. 4.30 kg.

Maksimali tiesiné

Maksimali Maksimali Zoniné
apkrova
rovimo apkrova apkrova
Max vertical 7 g
SHEE AR Max vertical uplift Max horizontal
U 1300x101 M12 il e ; force, kN (kg) force, kN (kg)
foree, kN (kg)
10.0 (1019) 6.2 (632) 3.9(397)
E=3
—0 o
- i o
—ao o
— O
[
y - - T -

sunwil
<UL

ISvada: Fz=9,80kN<10kN, Fx=0,08kN<3,9kN. Salygos tenkinamos, sraigtinio poliaus
U1300x101 M12 laikomoji galia pakankama.
1.6. Nevédinamos sistemos tvirtinimo elemento prie pagrindo iStraukimo i§ pagrindo
arba nutraukimo jégos skaifiavimas

Sieny zonavimo schema pagal STR2.04.01:2018:

Lapas |[Lapy Laida
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1.2 paveikslas. Pastato sieny aerodinaminiy koeficienty nustatymo schema.
Pagal iorinj sieny kontlra isilgai pavirdiaus 1.5 m plotyje esanciose vietose
aerodinaminis koeficientas c,=-2: 1,5 m nuo pastato
kampo aerodinaminis koeficientas ¢=-3.

Mechaniskai tvirtinamos nevédinamos sistemos projektinis atpléSimo stipris R,p;:

R = =25 = 222 = 1,2 kPa.

Imt

Cia:

N, — tvirtinimo prie pagrindo elemento iStraukimo jéga i§ pagrindo, kurig pateikia gamintojas
(kN), ja privaloma patikrinti bandymu statybos aiksteléje;

n — bendras tvirtinimo elementy kiekis pagal gamintojo tvirtinimo elementy i§déstymo schema
(vnt/m?);

Ime — atsargos koeficintas mechaniskai tvirtinamai nevédinamai sistemai. Suminis sistemos svoris

be klijy 56 kg/m? yra didesnis uz 10 kg/m?, g,,; = 2.

Kampuy zonos:

Lapas [Lapy Laida
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s i 4 Atvira sienos Véjo A
Aukstis h | Vietoves i 3 . : Skaidiuojama
[m] " dalis mafesné stiprumas e
m i nei 5 % wrefd [m/s] =
6.93 B Taip 24 Kampas
cfz) ci ce
0.5579 0.2 -3

Védinamos sistemos atpléSimo nuo pagrindo stipris Rvent (kPa) turi

biti ne maZesnis ufprojektine véjo apkrova s (kPa):

kur:

projektiné véjo apkrova:

suminis véjo slégis j atitvaros pavirsiy:
véjo slégis j iSorinj (prieSvéjinj) atitvaros pavirSiy:

véjo slégis j vidinj (pavéjinj) atitvaros paviriy:

atskaitinis véjo slégis:

atskaitinis v&jo greitis:

W
cla:

p = 125kg/m*;

'

CniR < L0;

Ryons = Sgs

Védinamos sistemos tvirtinimo elemento prie pagrindo istraukimo

i£ pagrindo jéga arba nutraukimo jéga skaifiuojama pagal:

védinamos sistemos tvirtinimo prie pagrindo elementy kiekis:

atsargos koeficientas védinamai sistem ai:

Sds

Sas = 0,001 - Wy -y = -0.30
Waym = Wme —W; = -685.15
Wine = Qpep - €(Z) - co = -651.70
Wing = Qref * L"I:::I U v 43.45
= el 53 . 3898
Aref = L4
] 2 ]
UVpar = CDIR " CTEM = CALT - Vref.0 i,04' = 24.96
crem = LG car=10;  ¥g=13
Neprrs * Maens Sz vent
-’\'[R‘.‘ v) " Mpent e, '\'ruer.ﬁ o= as rvent _ -0.452
¥vent Nyent
Nyent 4
Yvenr = 2

ISvada: R,,,; = 1,2 kPa > s;5 = 0,90 kPa. , smeigiy iStaukimo laikomoji galia

pakankama. Kadangi suminis sistemos svoris be klijy 56 kg/m?2, turi biiti naudojamos

smeigés su metlainémis vinimis.

Pakras¢iy zonos:

Lapas [Lapy Laida
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e, ’ . Atvira sienos Véjo —
Aukstis h | Vietovés B & : . Skaitiuojama
[m] 4 dalis mazesné | stiprumas it
& i nei5 % wrefo [m/s] s
6.93 B Taip 24 Pakrastys
c(z) ci ce
0.5579 0.2 -2

Védinamos sistemosatplégimo nuo pagrindo stipris Rvent (kPa) turi

bdti ne mazesnis uzprojektine véjo apkrovg sds (kPa): i E—
kur:
projektineé véjo apkrova: Sq: = 0,001 - wop| v = -0.62
suminis véjo slégis j atitvaros pavirsiy: Woim = Wine —W; = -477.91
véjo slégis j iSorinj (priesvéjinj) atitvaros pavirsiy: Wie = qrep » €(2) - co = -434.47
véjo slégis j vidinj (pavéjinj) atitvaros pavirsiy: Wine = Qper -C(Z)-c; = 43.45
atskaitinis véjo slegis: Bl 2. v, = 389.38
ey ] red
atskaitinis véjo greitis: Upef = CpIR * CTEM * CALT * Vypepn - LO4= 24.96
tia: p= 1.25}\"5?,-".-"?35'. cpir = LO; creny = LG carr = LO; Yg= L3.
Védinamos sistemostvirtinimo elemento prie pagrindo istraukimo
i pagrindo jéga arba nutraukimo jéga skaiciuojama pagal:
Nirervy - Myent Sds * Yvent
= (REt:t1) vent — -"\'r[.f.‘r:r'.". — r‘v ens _ 0311
Yvent Hvent

tia:
védinamos sistemos tvirtinimo prie pagrindo elementy kiekis: Myone = 4
atsargos koeficientas védinamai sistemai: Yvont = 2

ISvada: R,,,; = 1,2 kPa > s;5 = 0,62 kPa. , smeigiy iStaukimo laikomoji galia
pakankama. Kadangi suminis sistemos svoris be klijy 56 kg/m?, turi biiti naudojamos

smeigés su metlainémis vinimis.

Centrinés zonos:

Lapas [Lapy Laida
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a5 . i Atvira sienos Véjo A
Aukstis h | Vietovés : = 5 : Skaitiuojama
(m] " dalis mazesné stiprumas ok
m ipas vieta
P nei s % vref0 [m/fs]
6.93 B Taip 24 Centras
c(z) ci ce
0.5579 0.2 -0.8

Védinamos sistemos atplégimo nuo pagrindo stipris Rvent (kPa) turi

biiti ne maZesnis uiprojektine véjo apkrovg ss (kPa): By =55
kur:
projektiné véjo apkrova: Sge = 0,001 - [weoyyn)-vo = -0.28
suminis véjo slégis j atitvaros pavirSiy: Weoum = Wine —W; =  -217.23
véjo slégis j iSorinj (priesvéjinj) atitvaros pavirsiy: Wine = Qref - €l Z) - co = -173.79
véjo slégis j vidinj (pavéjinj) atitvaros pavirsiy: Wine = Qper - €(Z) - 0; = 43.45
atskaitinis véjo slégis: o oeeB G 4389158
ref — 5 " Yref —
4 2 E)
atskaitinis véjo greitis: Uper = Cpir - CTEM * CALT * Urero - LO4= 24.96
tia: p= 1,25.:\'_1}_,.-"_1?:3-, core = L0y erenr = LG car = 1,0; o = L3.
Védinamos sistemostvirtinimo elemento prie pagrindo iftraukimo
i pagrindo jéga arba nutraukimo jéga skaifiuojama pagal:
Nirtitvy * Myent Sds * Yvent
Sgs = O T VORE 5 Nipyyy = ———= 0141
Yvent Nyent

tia:
védinamos sistemos tvirtinimo prie pagrindo elementy kiekis: Nyent = il
atsargos koeficientas védinamai sistemai: Yvent = 2

ISvada: R,;; = 1,2 kPa > s;; = 0,28 kPa. , smeigiy iStaukimo laikomoji galia
pakankama. Kadangi suminis sistemos svoris be klijy 56 kg/m?, turi biiti naudojamos

smeigés su metlainémis vinimis.

1.7. Laisvai stovincios miiro sienos projektavimas
Projektuojama nesuriSta miiro siena i§ akyto betono blokeliy. Sienos storis 250mm, sienos
auksciausias aukstis iki monolitinio Ziedo 5,3m.

Tikrinami sienos aukscio ir storio leistinieji santykiai, gembinei sienai leistinasis santykis
pamazintas 30%:

Lapas [Lapy Laida
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SIENY AUKSCIO IR STORIO LEISTINIEJI SANTYKIAI

Sienos aukstis
=53 m
Sienos storis
hg=025 m
Laisvasis sienos ilgis

=845 m

\ \
L2 7 " o " wy | " Lamy | " -
|’ > lyg if h_ < 1.2-25.concat("gerai" ) .concat("Los per didelis") |, concat("Los tinka") | = "Los tinka'
\ s ) /

Sienos inercijos momentas

lyshg
I=—Z -oon m4
12

Sienos skerspjivio plotas

Ag=hily =211 m2

Sienos efektyvusis storis:

=3 5 = 0253
hegs =35 N =0253 m
e |

Sienos auk3cio ir storio santykis

Sienoms neapkrautoms denginio ir perdangy apkrova, kai hs>=250, kai gembiné siena

if(lyg < 25151 B¢ < 1.2:25-0.7. concat("gerai" ) . concat("blogai") ) .if 1,5 > 3.5-1¢.#( B < 12-0.8-25-0.7.concat("gerai" ) .concat("blogai") ) .if | B¢ < 1.20.9-25-0.7.concat("gerai" ) .concat("blogai") || | = "gerai"

ISvada: aukscio ir storio leistinieji santykiai tenkinami

Skaic¢iuojamas SMPa stiprio akyty blokeliy miro skai¢iuojamasis stipris:

NEARMUOTO MURO SKAICIUOJAMASIS STIPRIS

g =3
f, =3 MPa
£,=3 MPa
K =045
g =K£%7¢ %% =22 MP
T Nh T TR it
£
k
fg =— =075 MPa
™M

Skaiciuojama ekscentriskai gniuzdomos sienos laikomoji galia, skai¢iuojant nuo apkrovos nuo
stogo ilginiy, veikiancios su ekscentricitetu:

Lapas [Lapy Laida
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Sienos aukstis
1=53 m

Sienos ilgis (atstumas tarp skersiniy sieny)
105 =845 m

Sienos storis
h:=025 m

yi=—=0125 m

o |

Veikianti asiné jéga
Neg=3.28 kN

Jegos prideéjimo ekscentricitetas

€y = 0.063 m

Skaiciuojamasis elemento aukstis

10 = i =53 m
Santykis
1
0
M= — =212
il

Mdaro tamprumo charakteristika 1516 lentelés

o= 500

Klupumo koeficientasis 19 lentelés
pi=045

GniuZzdomos zonos auk stis
hc =h - 2re0 =0.124

Gniuzdomos zonos santykis
My = 1 14
h
(

Gniuzdomos zonos klupumo koeficientasis 19 lentelés

W, =017

Lapas |[Lapy Laida

IN2317-01-TP-SK-S o3 % 0




paskirties pastatg ir rekonstravimo projektas Konstrukcijy. Sprendiniy detalieji

| N Maitinio paskirties pastato, J. Bilitino g. 31, Anyksc¢iai, paskirties keitimo | mokslo
Architecture Construction Engineering  skaiCiavimai dalis Rekonstravimas. Neypatingasis statinys

P+ L|':‘C
=031

P =

Elemento skerspjavio plotas

A=hlgg=2.112 m2

A

I

2-&‘-0
A =Al1l-——1|=1048
ol

—

€= €p = 0.063 m

I\-Edltﬁ= 3.28 kN

1 := 008 i5 21 lentelés

- [ 12-e
I\E_dlt_il ) on] onie

mht=i h203.1.1-n-
Ned

e
w=1+ TO =1252 i5 20 lentelées

Skai€iuojamasis maro gniuzdomasis stipris

£ = 0.75-10° = 750 KkPa

NRdZ= mh-gl-fd-Ac-w=273225 kN
;d =0.012

Nr4

ISvada: sglyga tenkinama

Skaiciuojama centriskai gniuzdomos sienos laikomoji galia, skai¢iuojant sieng apatiniame
pjivyje nuo atramingés reakcijos apkrovos:
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Centriskai gniuzdoma nearmuota midriné siena

Sienos aukstis
1=53 m
Sienos storis
h =025 m

y=—=0125 m

ta | B

Veikianti aSiné jega
Nyg =24 KN
Skaiciuojamasis elemento auk3tis
Ip=1=353 m
Santykis

=212

Ay =
Mdaro tamprumo charakteristika 5 16 lentelés
o= 500
Klupumo koeficientas i3 19 lentelés

p =043

Elemento skerspjavio plotas

A=hl=025 m2
eoir = 0 m
Npgy = 24 KN
n =014 i5 21 lentelés
Neaw [ 12eqp)

my, =if|h203,1,1-m-

“ed
Skai€iuojamasis maro gniuZdomasis stipris

3

fq = 0.75-10° = 750 KPa
Npyg = My pfy-A = 72.563 KN
N
Ned
£ =0331
Nrd

ISvada: sglyga tenkinama

1.8. Projekte atlikty skaifiavimy atitiktis projekto rengimo dokumentams,
normatyviniy statybos techniniy dokumenty reikalavimams

Projekte atlikty skaiiavimy rezultatai atitinka projekto rengimo dokumenty reikalavimus,

normatyviniy statybos techniniy dokumenty reikalavimus, o konstrukciniy elementy ir jungciy

laikomosios galios iSnaudojimas nevirsija ribiniy veréiy.
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