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1.  Bendroji BD 

2.  Architektūros (statinio architektūra) SA 

3.  Konstrukcijų (statinio konstrukcijos) SK 

4.  Vandentiekio ir nuotekų šalinimo VN 

5.  Šildymo, vėdinimo ir oro kondicionavimo ŠVOK 

6.  Elektrotechnikos E 

7.  Elektroninių ryšių (telekomunikacijos)  ER 
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11.  Gaisrinės saugos GS 

12.  Pasirengimo statybai ir statybos darbų organizavimo SO 

13.  Statybos skaičiuojamosios kainos nustatymo KS 

14.  Interjero I 
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2. KONSTRUKCIJŲ SKAIČIAVIMAS 

 Laikančių konstrukcijų skaičiavimai atlikti baigtinių elementų skaičiavimo programa Autodesk 

Robot Structural Analysis Professional 2023. 

 

2.1.Lifto šachtos pado projektavimas 

Projektuojama nauja lifto šachta pastato viduje. Monolitinis lifto šachtos padas ant tampraus 

pagrindo ir monolitinės lifto šachtos prieduobės sienos standžiai sujungtos su padu. Tarpaukštinės 

sienos mūrinės. Ant lifto šachtos sienų atremiamos esamos aukštų perdangos, kurios suvaržo 

šachtą iš plokštumos. 

Tampriojo pagrindo elastinio koeficiento skaičiavimas: 

Soil elastic coefficient 
 

Soil layers 
 
Layer Name Level Thickness IL/ID Consolidation Moisture 
  (m) (m)  symbol type 
1 well graded gravels 0.00 0.30 0.00 --- --- 
2 clayey sands -0.30 0.40 0.00 --- --- 
3 sandy clays -0.70 1.00 0.00 --- --- 
4 silty clays -1.70 --- 0.00 --- --- 
 
 

 Other soil parameters: 
 
Layer Name Cohesion Friction angle Unit weight Mo M 
  (MPa) (Deg) (kG/m3) (MPa) (MPa) 
1 well graded gravels 0.00 42.0 2242.58 199.50 199.50  
2 clayey sands 0.07 23.0 2050.36 36.20 36.20  
3 sandy clays 0.09 20.0 2082.40 24.13 24.13  
4 silty clays 0.09 25.0 1762.03 24.13 24.13  
 

   
Average elastic coefficient for layered soil 
 
 K = 8990.52 (kN/m3) 
 
Equivalent elastic coefficient 
 
 For raft foundation which dimensions are  3.36 * 2.4 (m) 
 with estimated foundation load: 210 (kPa) 
 KZ = 8990.52 (kN/m3) 
 

Lifto šachtos skaičiuojamoji schema: 
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Veikiančios apkrovos: 
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Pav. 1 Nuolatinės apkrovos 
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Pav. 2 Naudojimo apkrovos 
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Tinkamumo ribinis būvis. 

Pado išlinkis: 

 

Išvada: 0,2cm<L/150=3,2/150=2,1cm sąlyga tenkinama 

 

Lifto šachtos poslinkis: 
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Išvada: Šachtos horizontalus poslinkis 0,9cm<h/500=17,5/500=3,4 cm. Horizontalus 

poslinkis neviršija leistino.  

 

Reikalingas pado armavimas. 

Apatinis armavimas X kryptimi: 

 

Apatinis armavimas Y kryptimi: 
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Viršutinis armavimas X kryptimi: 
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Viršutinis armavimas Y kryptimi: 

 

1. Slab: Slab1 - Panel no. 1 
 

1.1. Reinforcement: 
  
 Type : Perdanga 
 Main reinforcement direction : 0° 
Main reinforcement grade : B500B; Characteristic strength = 500.00 MPa 
 Horizontal branch of the stress-strain diagram 
 Ductility class : B 
 Bar diameters bottom   d1 = 1.2 (cm) d2 = 1.2 (cm) 
 top  d1 = 1.2 (cm) d2 = 1.2 (cm) 
 Cover bottom c1 = 7.0 (cm) 
  top c2 = 3.0 (cm) 
 Cover deviations Cdev = 1.0(cm),  Cdur = 0.0(cm)  
 
1.2. Concrete 
 
Class : C30/37; Characteristic strength = 30.00 MPa 
 Rectangular stress distribution [3.1.7(3)] 
 Density : 2501.36 (kG/m3) 
 Concrete creep coefficient : 1.32 
 Cement class : N 
 
1.3. Hypothesis 
 
 Calculations according to : EN 1992-1-1:2004/A1:2014 
 Method of reinforcement area calculations : analytical 
 Allowable cracking width 

 - upper layer : 0.30 (mm) 
 - lower layer : 0.30 (mm) 

 Allowable deflection : 2.5 (cm) 
 Verification of punching : no 
 Exposure 

 - upper layer : XC2 
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 - lower layer : XC2 
 Calculation type  : simple bending 
 Structure class  : S4 

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

 
1.4. Slab geometry 
 
Thickness 0.400 (m) 
 
Contour: 
 edge beginning end length 
  x1 y1 x2 y2  (m) 
 1 0.000 -2.950 3.960 -2.950 3.960 
 2 3.960 -2.950 3.960 0.000 2.950 
 3 3.960 0.000 0.000 0.000 3.960 
 4 0.000 0.000 0.000 -2.950 2.950 
 
Support: 
 n° Name dimensions coordinates edge 
   (m) x y 
 0 linear 2.200 / 0.250 0.400 -1.475   
 0 linear 0.250 / 3.160 1.980 -2.575   
 0 linear 0.250 / 3.160 1.980 -0.375   
 0 linear 2.200 / 0.250 3.560 -1.475   
 * - head present 
 
 
1.5. Calculation results: 
 

 
1.5.1. Maximum moments + reinforcement for bending 
 
  Ax(+) Ax(-) Ay(+) Ay(-) 
 
 Provided reinforcement (cm2/m): 
  10.26 10.26 10.26 10.26 
 Modified required reinforcement (cm2/m): 
  7.71 7.71 7.71 7.71 
 Original required reinforcement (cm2/m): 
  7.71 7.71 7.71 7.71 
 Coordinates (m): 
  2.028;-2.861 2.028;-2.861 1.980;-2.950 2.028;-

2.861 
 
1.5.2. Maximum moments + reinforcement for bending 
 
  Ax(+) Ax(-) Ay(+) Ay(-) 
 
 Symbol: required area/provided area 
 Ax(+) (cm2/m) 7.71/10.26 7.71/10.26 7.71/10.26

 7.71/10.26 
 Ax(-) (cm2/m) 7.71/10.26 7.71/10.26 7.71/10.26

 7.71/10.26 
 Ay(+) (cm2/m) 7.71/10.26 7.71/10.26 7.71/10.26

 7.71/10.26 
 Ay(-) (cm2/m) 7.71/10.26 7.71/10.26 7.71/10.26

 7.71/10.26 
 
  SLS 
 Mxx (kN*m/m) -3.86 -3.86 -3.76 -3.86 
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 Myy (kN*m/m) -1.16 -1.16 0.17 -1.16 
 Mxy (kN*m/m) -1.14 -1.14 -0.50 -1.14 
 
 
 Nxx (kN/m) 18.33 18.33 17.96 18.33 
 Nyy (kN/m) -0.52 -0.52 0.52 -0.52 
 Nxy (kN/m) 0.52 0.52 0.15 0.52 
 
  ULS 
 Mxx (kN*m/m) -5.19 -5.19 -5.23 -5.19 
 Myy (kN*m/m) -1.57 -1.57 0.26 -1.57 
 Mxy (kN*m/m) -1.53 -1.53 -0.65 -1.53 
 
 
 Nxx (kN/m) 26.57 26.57 26.10 26.57 
 Nyy (kN/m) -0.75 -0.75 0.70 -0.75 
 Nxy (kN/m) 0.74 0.74 0.20 0.74 
 
 Coordinates (m) 2.028;-2.861 2.028;-2.861 1.980;-2.950 2.028;-

2.861 
 Coordinates* (m) 1.728;-0.186;0.000 1.728;-0.186;0.000 1.680;-0.275;0.000 1.728;-

0.186;0.000 
  * - Coordinates in the structure global coordinate system 
 

 
1.5.4. Deflection 
|f(+)| = 0.0 (cm) <= fdop(+) = 2.5 (cm) 
|f(-)| = 0.2 (cm) <= fdop(-) = 2.5 (cm) 
 
1.5.5. Cracking 
upper layer 
ax = 0.00 (mm) <= adop = 0.30 (mm) 
ay = 0.00 (mm) <= adop = 0.30 (mm) 
lower layer 
ax = 0.00 (mm) <= adop = 0.30 (mm) 
ay = 0.00 (mm) <= adop = 0.30 (mm) 
 

3. Results - detailing 
 
List of solutions: 
Reinforcement: bars 
Solution no. Reinforcement range Total weight 
 Diameter / Weight (kG) 
1 - 376.57 
 
Results for the solution no. 1 
Reinforcement zones 
 
Bottom reinforcement 
Name coordinates Provided reinforcement At
 Ar 
 x1 y1 x2 y2 (mm) / (cm) (cm2/m)
 (cm2/m) 
1/1-  Ax Main 0.000 -2.950 3.960 0.000 14.0 / 15.0 7.71   <
 10.26 
1/2-  Ay Perpendicular 0.000 -2.950 3.960 0.000 14.0 / 15.0 7.71   <
 10.26 
 
Top reinforcement 
Name coordinates Provided reinforcement At
 Ar 
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 x1 y1 x2 y2  (mm) / (cm) (cm2/m)
 (cm2/m) 
1/3+  Ax Main 0.000 -2.950 3.960 0.000 14.0 / 15.0 7.71   <
 10.26 
1/4+  Ay Perpendicular 0.000 -2.950 3.960 0.000 14.0 / 15.0 7.71   <
 10.26 
 
 

4. Material survey 
 
 Concrete volume = 4.673 (m3) 
 Formwork = 11.682 (m2) 
 Slab circumference = 13.820 (m) 
 Area of openings = 0.000 (m2) 
 
 
 Steel B500B 
 Total weight  = 352.11 (kG) 
 Density  = 75.35 (kG/m3) 
 Average diameter  = 14.0 (mm) 
 Survey according to diameters: 
 
 Diameter Length Number of identical elements: 
  (m)  
 14 2.810 52 
 14 3.820 38 

 
Išvada: laikomoji galia pakankama 

2.2.Sekliojo pamato pagrindo skaičiavimas  

Tikrinamo lifto pado pagrindo laikomoji galia. 
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Išvada: Pagrindo išnaudojimas drenuojančiomis sąlygomis 5%, laikomoji galia pakankama. 

 

Pagrindo nuosėdžių skaičiavimas. 

Nuosėdžiai skaičiuojami sumavimo metodu. 
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Išvada: 2,4cm<2,5cm nuosėdžiai neviršija ribinių 

 

 

2.3. Metalinės sąramos skaičiavimas  

 Projektuojama metalinė sąrama angos įrengimui laikančioje sienoje. Skaičiuojamasis 

didžiausias tarpatramis 2,82m (mūrinės sienos dalies demontavimas prieduobės įrengimui, 

demontuojama lifto pado pločio mūro sienos dalis, laiptų aikštelė išramstoma, jos apkrova 

nevertinama). Naudojamas lovinis profilis, plieno klasė S355J2. 

 

Skaičiuojamoji schema su veikiančiomis apkrovomis: 

 

 

 

Sąramos skaičiavimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   1  Simple member_1 POINT:   1 COORDINATE:   x = 0.36 L = 1.02 
m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S 355  ( S 355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   SECTION PARAMETERS:  UPE 180 
h=18.0 cm gM0=1.10 gM1=1.10 
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b=7.5 cm  Ay=17.68 cm2  Az=11.19 cm2  Ax=25.10 cm2  
tw=0.5 cm  Iy=1353.00 cm4  Iz=144.00 cm4  Ix=6.99 cm4  
tf=1.1 cm  Wply=173.00 cm3  Wplz=51.20 cm3  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
   My,Ed = 12.69 kN*m     
  My,pl,Rd = 55.83 kN*m    
  My,c,Rd = 55.83 kN*m   Vz,Ed = 5.33 kN 
     Vz,c,Rd = 208.45 kN 
 Mb,Rd = 44.75 kN*m   
   Class of section = 1 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
z = 1.00 Mcr = 101.07 kN*m Curve,LT - d XLT = 0.70 
Lcr,upp=2.82 m Lam_LT = 0.78 fi,LT = 0.87 XLT,mod = 0.80 
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis:  
       
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
My,Ed/My,c,Rd = 0.23 < 1.00   (6.2.5.(1)) 
Vz,Ed/Vz,c,Rd = 0.03 < 1.00   (6.2.6.(1)) 
Global stability check of member: 
My,Ed/Mb,Rd = 0.28 < 1.00   (6.3.2.1.(1)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

   Deflections  (LOCAL SYSTEM):   
uy = 0.0 cm  <  uy max = L/150.00 = 1.9 cm Verified 
Governing Load Case:   7 SLS:CHR/1=1*1.00 + 2*1.00  (1+2)*1.00 
uz = 0.3 cm  <  uz max = L/150.00 = 1.9 cm Verified 
Governing Load Case:   7 SLS:CHR/1=1*1.00 + 2*1.00  (1+2)*1.00 

   Displacements (GLOBAL SYSTEM):  Not analyzed 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
   
Išvada: sąlyga tenkinama 

 

2.4. Stiklinio tamburo metalinių konstrukcijų projektavimas 

 Projektuojamas stiklinis tamburas iš metalinių konstrukcijų karkaso, prie kurio tvirtinama 

aliuminio konstukcijų fasadinė sistema. Metalinės konstrukcijos iš dėžinio skerspjūvio profilių, 

viršuje tarpusavyje suvirinti, kolonų bazės lankstinės. Rėmas galuose lanksčiai tvirtinamas prie 

esamo pastato sienos. 

 Skaičiuojamoji schema: 
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Veikiančios apkrovos: 
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Pav. 1 Nuolatinės apkrovos 

 

Pav. 2 Sniego apkrovos 
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Pav. 3 Vėjo apkrovos WIND1 

 

Pav. 4 Vėjo apkrovos WIND2 
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Kolonos projektavimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   3  Column_3 POINT:   2 COORDINATE:   x = 0.50 L = 2.43 
m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   17 ULS/13=1*1.35 + 4*0.78 + 2*1.30  1*1.35+4*0.78+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S 355  ( S 355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   SECTION PARAMETERS:  SQUA 120x120x4 
h=12.0 cm gM0=1.10 gM1=1.10 
b=12.0 cm  Ay=9.07 cm2  Az=9.07 cm2  Ax=18.15 cm2  
tw=0.4 cm  Iy=402.28 cm4  Iz=402.28 cm4  Ix=625.35 cm4  
tf=0.4 cm  Wply=78.33 cm3  Wplz=78.33 cm3  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
N,Ed = 16.46 kN   My,Ed = 0.26 kN*m  Mz,Ed = -1.51 kN*m  Vy,Ed = 0.41 kN 
Nc,Rd = 585.69 kN  My,Ed,max = 2.67 kN*m  Mz,Ed,max = -2.07 kN*m Vy,c,Rd = 169.07 kN 
Nb,Rd = 260.14 kN  My,c,Rd = 25.28 kN*m  Mz,c,Rd = 25.28 kN*m Vz,Ed = 0.60 kN 
  MN,y,Rd = 25.28 kN*m  MN,z,Rd = 25.28 kN*m Vz,c,Rd = 169.07 kN 
   Class of section = 1 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis: 
Ly = 4.85 m  Lam_y = 1.35  Lz = 4.85 m  Lam_z = 1.35  
Lcr,y = 4.85 m  Xy = 0.44  Lcr,z = 4.85 m  Xz = 0.44  
Lamy = 103.01  kyy = 0.80  Lamz = 103.01  kyz = 0.49 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
N,Ed/Nc,Rd = 0.03 < 1.00   (6.2.4.(1)) 
My,Ed/MN,y,Rd = 0.01 < 1.00   (6.2.9.1.(2)) 
Mz,Ed/MN,z,Rd = 0.06 < 1.00   (6.2.9.1.(2)) 
(My,Ed/MN,y,Rd)^ 1.66 + (Mz,Ed/MN,z,Rd)^1.66 = 0.01 < 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 = 0.00 < 1.00   (6.2.6.(1)) 
Global stability check of member: 
Lambda,y = 103.01 < Lambda,max = 120.00          Lambda,z = 103.01 < Lambda,max = 120.00    STABLE 
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.19 < 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) = 0.18 < 1.00   
(6.3.3.(4)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

   Deflections  (LOCAL SYSTEM):  Not analyzed 
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   Displacements (GLOBAL SYSTEM):   
vx = 0.0 cm  <  vx max = L/150.00 = 3.2 cm Verified 
Governing Load Case:   24 SLS:CHR/4=1*1.00 + 4*1.00 + 2*0.70  (1+4)*1.00+2*0.70 
vy = 0.2 cm  <  vy max = L/150.00 = 3.2 cm Verified 
Governing Load Case:   23 SLS:CHR/3=1*1.00 + 3*1.00  (1+3)*1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!!  
 Išvada: sąlyga tenkinama  

 

Išilginės sijos projektavimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   6  Sija1_6 POINT:   2 COORDINATE:   x = 0.50 L = 2.14 
m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   17 ULS/13=1*1.35 + 4*0.78 + 2*1.30  1*1.35+4*0.78+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S 355  ( S 355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   SECTION PARAMETERS:  RECT 200x100x5 
h=20.0 cm gM0=1.10 gM1=1.10 
b=10.0 cm  Ay=9.45 cm2  Az=18.91 cm2  Ax=28.36 cm2  
tw=0.5 cm  Iy=1459.25 cm4  Iz=496.94 cm4  Ix=1185.78 cm4  
tf=0.5 cm  Wply=181.37 cm3  Wplz=112.09 cm3  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
N,Ed = 0.19 kN   My,Ed = 11.41 kN*m  Mz,Ed = 0.03 kN*m  Vy,Ed = 0.00 kN 
Nc,Rd = 915.25 kN  My,Ed,max = 11.41 kN*m  Mz,Ed,max = -0.18 kN*m Vy,T,Rd = 176.14 kN 
Nb,Rd = 738.10 kN  My,c,Rd = 58.53 kN*m  Mz,c,Rd = 36.17 kN*m Vz,Ed = -0.00 kN 
  MN,y,Rd = 58.53 kN*m  MN,z,Rd = 36.17 kN*m Vz,T,Rd = 352.27 kN 
 Mb,Rd = 58.53 kN*m  Tt,Ed = 0.00 kN*m 
   Class of section = 1 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
z = 1.00 Mcr = 3709.31 kN*m Curve,LT - d XLT = 1.00 
Lcr,upp=0.85 m Lam_LT = 0.13 fi,LT = 0.40 XLT,mod = 1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis: 
Ly = 4.28 m  Lam_y = 0.78  Lz = 0.85 m  Lam_z = 0.27  
Lcr,y = 4.28 m  Xy = 0.81  Lcr,z = 0.85 m  Xz = 0.99  
Lamy = 59.67  kyy = 1.00  Lamz = 20.31  kyz = 0.57 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
N,Ed/Nc,Rd = 0.00 < 1.00   (6.2.4.(1)) 
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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)^ 1.66 + (Mz,Ed/MN,z,Rd)^1.66 = 0.07 < 1.00   (6.2.9.1.(6)) 
Vy,Ed/Vy,T,Rd = 0.00 < 1.00   (6.2.6-7) 
Vz,Ed/Vz,T,Rd = 0.00 < 1.00   (6.2.6-7) 
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00   (6.2.6) 
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00   (6.2.6) 
Global stability check of member: 
Lambda,y = 59.67 < Lambda,max = 150.00          Lambda,z = 20.31 < 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) = 0.20 < 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) = 0.13 < 1.00   
(6.3.3.(4)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

   Deflections  (LOCAL SYSTEM):   
uy = 0.0 cm  <  uy max = L/700.00 = 0.6 cm Verified 
Governing Load Case:   22 SLS:CHR/2=1*1.00 + 3*1.00 + 2*0.70  (1+3)*1.00+2*0.70 
uz = 0.5 cm  <  uz max = L/700.00 = 0.6 cm Verified 
Governing Load Case:   28 SLS:CHR/8=1*1.00 + 4*0.60 + 2*1.00  (1+2)*1.00+4*0.60 

   Displacements (GLOBAL SYSTEM):  Not analyzed 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
   
 Išvada: sąlyga tenkinama  

 

Skersinės sijos projektavimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   13  Sija_13 POINT:   2 COORDINATE:   x = 0.50 L = 1.50 
m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   16 ULS/12=1*1.35 + 3*0.78 + 2*1.30  1*1.35+3*0.78+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S 355  ( S 355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   SECTION PARAMETERS:  RECT 100x80x4 
h=10.0 cm gM0=1.10 gM1=1.10 
b=8.0 cm  Ay=5.93 cm2  Az=7.42 cm2  Ax=13.35 cm2  
tw=0.4 cm  Iy=189.47 cm4  Iz=134.17 cm4  Ix=248.32 cm4  
tf=0.4 cm  Wply=45.62 cm3  Wplz=39.15 cm3  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
N,Ed = -0.08 kN   My,Ed = 2.30 kN*m  Mz,Ed = -0.00 kN*m  Vy,Ed = -0.22 kN 
Nt,Rd = 430.84 kN  My,pl,Rd = 14.72 kN*m  Mz,pl,Rd = 12.63 kN*m Vy,T,Rd = 110.33 kN 
  My,c,Rd = 14.72 kN*m  Mz,c,Rd = 12.63 kN*m Vz,Ed = 0.00 kN 
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  MN,y,Rd = 14.72 kN*m  MN,z,Rd = 12.63 kN*m Vz,T,Rd = 137.91 kN 
 Mb,Rd = 14.72 kN*m  Tt,Ed = 0.02 kN*m 
   Class of section = 1 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
z = 1.00 Mcr = 267.62 kN*m Curve,LT - d XLT = 1.00 
Lcr,upp=2.99 m Lam_LT = 0.25 fi,LT = 0.46 XLT,mod = 1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis:  
       
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
N,Ed/Nt,Rd = 0.00 < 1.00   (6.2.3.(1)) 
My,Ed/MN,y,Rd = 0.16 < 1.00   (6.2.9.1.(2)) 
Mz,Ed/MN,z,Rd = 0.00 < 1.00   (6.2.9.1.(2)) 
(My,Ed/MN,y,Rd)^ 1.66 + (Mz,Ed/MN,z,Rd)^1.66 = 0.05 < 1.00   (6.2.9.1.(6)) 
Vy,Ed/Vy,T,Rd = 0.00 < 1.00   (6.2.6-7) 
Vz,Ed/Vz,T,Rd = 0.00 < 1.00   (6.2.6-7) 
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00   (6.2.6) 
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00   (6.2.6) 
Global stability check of member: 
My,Ed/Mb,Rd = 0.16 < 1.00   (6.3.2.1.(1)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

   Deflections  (LOCAL SYSTEM):   
uy = 0.0 cm  <  uy max = L/700.00 = 0.4 cm Verified 
Governing Load Case:   23 SLS:CHR/3=1*1.00 + 3*1.00  (1+3)*1.00 
uz = 0.4 cm  <  uz max = L/700.00 = 0.4 cm Verified 
Governing Load Case:   27 SLS:CHR/7=1*1.00 + 3*0.60 + 2*1.00  (1+2)*1.00+3*0.60 

   Displacements (GLOBAL SYSTEM):  Not analyzed 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
   
Išvada: sąlyga tenkinama 

 

2.5. Pamatų po nauja laiptine projektavimas 

 Projektuojami poliniai pamatai po skersinėmis sienomis. Poliai 600mm skersmens, 

maksimalus atstumas tarp polių 1m. Poliai remiami į abs. Alt +3.5 (IGS 9), polių skaičiuotinis 

ilgis 7.6m (nuo esamų pamatų apačios). Mažiausias grunto kūginis stipris qc=1.6MPa; šoninė 

trintis fs=19-73 kPa pagal sluoksnius.  

 

Reakcijos po sienomis pateiktos pamatų plane. 

 

Gniuždomo poliaus po skersinėmis sienomis skaičiavimas: 
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Išvada: pavojingiausias polių projektavimo atvejis antras. Gniuždomo poliaus išnaudojimas 

0,96. Polių laikomoji galia pakankama 

 

 Projektuojami poliniai pamatai po išilgine siena. Poliai 400mm skersmens, maksimalus 

atstumas tarp polių 1,2 m. Poliai remiami į abs. Alt +7.0 (IGS 9), polių skaičiuotinis ilgis 4,1m 

(nuo esamų pamatų apačios). Mažiausias grunto kūginis stipris qc=1.6MPa; šoninė trintis fs=19-

73 kPa pagal sluoksnius.  

 

Reakcijos po sienomis pateiktos pamatų plane. 

 

Gniuždomo poliaus po išilgine siena skaičiavimas: 
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Išvada: pavojingiausias polių projektavimo atvejis antras. Gniuždomo poliaus išnaudojimas 

0,87. Polių laikomoji galia pakankama. 

 

2.6.Esamų konstrukcijų laikomosios galios tikrinimas 

2.6.1. Esamų kolonų, perdangų  ir rygelių vertinimas 

 Palėpėje vėdinimo įrenginys atremiamas per metalinį rėmą tiesiai į vidines kolonas. Į palėpės 

perdangas ir rygelius naujos apkrovos nepersiduoda, naudojimo paskirtis nekeičiama, tūrio ir 

planiniai sprendiniai nekeičiami, statinio tyrimo metu konstrukcijose deformacijų ir defektų 

neaptikta, todėl jų laikomoji galia nenagrinėjama. 
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Esamų trumpinamų perdangų tarp ašių A-B ir 8.1-9 tikrinimas  

 Keičiami tūrio ir planiniai prendiniai prie naujo lifto įrengimo, todėl tikrinamos esamos 

trumpinamos perdangos tarp ašių A-B ir 8.1-9. 

 Buvusios perdangos  6 m ilgio. Priimama mažiausia galima perdangos skaičiuojamoji 

laikomoji galia 780 kg/m2 (450 kg/m2 be perdangos savojo svorio) pagal perdangos markę 

PK59-16. 

 

Tikrinama nupjautos esamos perdangos laikomoji galia veikiant apkrovoms po rekonstrukcijos. 

Veikiančios apkrovos po rekonstrukcijos (žr. AR 1.4 lentelę): 

Nuolatinė apkrova po rekonstrukcijos: 1,69 ∙ 1,35 = 2,28 𝑘𝑃𝑎 

Nudojimo apkrova po rekonstrukcijos koridoriuose: 5,0 ∙ 1,3 = 6,5 𝑘𝑃𝑎 

Bendra skaičiuotinė apkrova po rekonstrukcijos q2: 𝟐, 𝟐𝟖 + 𝟔, 𝟓 = 𝟖, 𝟕𝟖 𝒌𝑷𝒂. 

 

Buvusios 6 m ilgio perdangos skaičiuojamasis laikomasis momentas: 

𝑀௥ௗ,ଵ =
௤భ∙௟మ

଼
=

ସ,ହ∙଺మ

଼
= 20,25 𝑘𝑁𝑚. 

 

Nupjautos ilgesnės perdangos dalies skaičiuojamasis momentas veikiant aprovoms po 

rekonstrukcijos: 

𝑀௥ௗ,ଶ =
௤మ∙௟మ

଼
=

଼,଻଼∙ଶ,ସ଺మ

଼
= 6,64 𝑘𝑁𝑚. 

Išvada: 𝑴𝒓𝒅,𝟏 = 𝟐𝟎, 𝟐𝟓𝒌𝑵𝒎 > 𝑴𝒓𝒅,𝟐 = 𝟔, 𝟔𝟒𝒌𝑵𝒎. Sąlyga tenkinama. Esamos nupjautos 

perdangos laikomoji galia pakankama. 

 

Esamų klasių perdangų tikrinimas  

 Esamos perdangos  6 m ilgio. Priimama perdangos skaičiuojamoji laikomoji galia pagal 

apkrovas veikiančias iki rekonstrukcijos. 

 Veikiančios apkrovos iki rekonstrukcijos (žr. AR 1.3 lentelę): 

 Nuolatinė apkrova iki rekonstrukcijos: 1,49 ∙ 1,2 = 1,79 𝑘𝑃𝑎 

 Nudojimo apkrova iki rekonstrukcijos klasėse: 3,0 ∙ 1,3 = 3,9 𝑘𝑃𝑎 

 Bendra skaičiuotinė apkrova iki rekonstrukcijos: 𝟏, 𝟕𝟗 + 𝟑, 𝟗 = 𝟓, 𝟔𝟗 𝒌𝑷𝒂. 

 Perdnagos skaičiuotinė laikomoji galia1125 kg/m2 (795 kg/m2 be perdangos savojo svorio) 

pagal perdangos markę PTK59-12. 
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Tikrinama nupjautos esamos perdangos laikomoji galia veikiant apkrovoms po rekonstrukcijos. 

Veikiančios apkrovos po rekonstrukcijos (žr. AR 1.4 lentelę): 

Nuolatinė apkrova po rekonstrukcijos: 1,49 ∙ 1,35 = 2,01 𝑘𝑃𝑎 

Nudojimo apkrova po rekonstrukcijos koridoriuose: 3,0 ∙ 1,3 = 3,9 𝑘𝑃𝑎 

Bendra skaičiuotinė apkrova po rekonstrukcijos: 𝟐, 𝟎𝟏 + 𝟑, 𝟗 = 𝟓, 𝟗𝟏 𝒌𝑷𝒂. 

 

Išvada: 5,91kPa<7,95kPa perdangos laikomoji galia pakankama, tačiau DP metu 

numatomas klasės perdangos laikomosios galios vertinimas ir esant neatitikimams 

numatomas perdangų stiprinimas. 

 

Esamų holo ir koridoriaus perdangų tikrinimas  

 Esamos perdangos  2,4 m ilgio. Priimama mažiausia galima perdangos skaičiuojamoji 

laikomoji galia 1125 kg/m2 (795 kg/m2 be perdangos savojo svorio) pagal perdangos markę  

PTK24-12. 

 

 Tikrinama nupjautos esamos perdangos laikomoji galia veikiant apkrovoms po 

rekonstrukcijos. 

 Veikiančios apkrovos po rekonstrukcijos (žr. AR 1.4 lentelę): 

 Nuolatinė apkrova po rekonstrukcijos: 1,49 ∙ 1,35 = 2,01 𝑘𝑃𝑎 

 Nudojimo apkrova po rekonstrukcijos koridoriuose: 5,0 ∙ 1,3 = 6,5 𝑘𝑃𝑎 

 Bendra skaičiuotinė apkrova po rekonstrukcijos: 𝟐, 𝟎𝟏 + 𝟔, 𝟓 = 𝟖, 𝟓𝟏 𝒌𝑷𝒂. 

 

8,78kPa>7,95kPa projektuojama apkrova didesnė už priimtą perdangos laikomąją galią, 

numatomas perdangos stiprinimas anglies pluošto juostomis.  

Lenkimo momentas, kurį gali atlaikyti PTK24-12 perdanga: 

𝑀଴ =
௤∙௟మ

଼
=

ଵଵ,ଶହ∙ଶ,ସమ

଼
= 8,01 𝑘𝑁𝑚. 

Skaičiuojamas perdangą veikiantis momentas, kurį turi atlaikyti sustiprinta perdanga: 

𝑀ଵ =
௤∙௟మ

଼
=

(଼,ହଵାଷ,଴∙ଵ,ଷହ)∙ଶ,ସమ

଼
= 9,04 𝑘𝑁𝑚. 

Principinė anglies pluošto juostų išdėstymo schema: 
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 Išvada: 8,78kPa>7,95kPa perdangos laikomoji galia viršija priimtą, todėl numatomas 

perdangos stiprinimas anglies pluošto juostomis. Skaičiuotinis momentas, kurį turi atlaikyti 

perdanga 9,04 kNm. Juostos išdėstomos po armatūros strypais. Juostos padengiamos ugniai 

atspariu mišiniu, užtikrinančiu R45 atsparumą ugniai. DP metu numatomas koridoriaus 

perdangos laikomosios galios vertinimas ir pagal gamintojo skaičiavimus tikslinamas 

stiprinimo sprendinys. 

 

Vidinės mūrinės kolonos tikrinimas 

Tikrinamas vidinės mūrinės kolonos liaunis pusrūsio aukšte. Kolonos aukštis 3,87m, mažiausios 

kolonos skerspjūvis  720x630mm.  

 

Išvada: Kolonos aukščio ir storio santykis tinkamas 
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Tikrinamas vidinės mūrinės armuotos kolonos atsparumas gniuždymui apatiniame pjūvyje ties 

pamatu. Vertinamas veikiantis momentas nuo didžiausio tarpatramių skirtumo: 

Veikiantis momentas iš 5,66m tarpatramio pusės:  

𝑀௘ଵ = 𝐹ଵ ∙ 𝑒 = 681 ∙ 0,59 = 402 𝑘𝑁𝑚. 

Veikiantis momentas iš 5,36m tarpatramio pusės:  

𝑀௘ଶ = 𝐹ଶ ∙ 𝑒 = 646 ∙ 0,59 = 381 𝑘𝑁𝑚; 

Koloną veikiantis momentas nuo tarpatramių skirtumo: 

𝑀 = 𝑀ଵ − 𝑀ଶ = 402 − 381 = 21 𝑘𝑁𝑚. 

Veikianti ašinė jėga: 

𝑁௘ௗ = 𝐹ଵ + 𝐹ଶ + 𝐹௚ ௞௢௟௢௡௢௦ = 681 + 646 + 299,7 = 1626 𝑘𝑁. 
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Išvada: sąlyga tenkinama. DP metu atidengti kolonos siūlės ir nustatyti siūlių armavimą, 

atlikti mūro plytų kolonoje laikomosios galios patikrą. Jeigu pamatuotas mūro 

skaičiuojamasis stipris bus mažesnis už priimtą skaičiavimuose DP metu numatyti 

stiprinimą metaliniais kampuočiais. 

2.6.2.  Esamo medinio stogo konstrukcijų tikrinimas 

 Kadangi numatomas dalies stogo demontavimas, kad įkelti ŠVOK įrenginį, tikrinama esamų 

stogo konstrukcijų laikomoji galia.  

 Gegnės galuose remiasi į išorines sienas ir turi tarpinę atramą ant išilginių rėmų, apjungtų 

tarpusavyje vertikaliais ryšiais kas ketvirtą koloną. Gegnės apjungtos styga. Elementų skerspjūviai 

išmatuoti vietoje. Gegnių žingsnis 1,2m, kolonų žingsnis išilgai sijos 3m. Priimama mažiausia 

medienos klasė C18. 

 

 Skaičiuojamoji schema su veikiančiomis apkrovomis: 

 Charaktristinė nuolatinė apkrova: 
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Charakteristinė sniego apkrova: 

  

 

Gegnės tikrinimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
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---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   26   POINT:   3 COORDINATE:   x = 0.36 L = 2.779889393 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30   
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_170x60 
ht=6.0 cm      
bf=17.0 cm  Ay=68.00 cm2  Az=68.00 cm2  Ax=102.00 cm2  
tw=3.0 cm  Iy=306.00 cm4  Iz=2456.50 cm4  Ix=-7713.4 cm4  
tf=3.0 cm  Wy=102.00 cm3  Wz=289.00 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 1.67/102.00 = 0.16 MPa f c,0,d = 11.08 MPa  
Sig_m,y,d = MY/Wy= 0.20/102.00 = 2.00 MPa f m,y,d = 13.30 MPa 
Sig_m,z,d = MZ/Wz= 4.85/289.00 = 16.79 MPa f m,z,d = 11.08 MPa 
Tau y,d = 1.5*-6.11/102.00 = -0.90 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*0.10/102.00 = 0.01 MPa    
Tau tory,d = 0.20 MPa,  Tau torz,d = 0.15 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.20 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 0.100000000 m  Lambda Y = 5.77  LZ = 2.500000000 m  Lambda Z = 50.94  
Lambda_rel Y = 0.10  ky = 0.49  Lambda_rel Z = 0.89  kz = 0.95  
LFY = 0.100000000 m  kcy = 1.00 LFZ = 2.500000000 m kcz = 0.77 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_c,0,d/(kc,z*f c,0,d) + km*Sig_m,y,d/f m,y,d + Sig_m,z,d/f m,z,d =   1.64   > 1.00  (6.24) 
 
(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.73 < 1.00        (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.07 < 1.00   (6.13-
4) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 4.0 cm  >  u fin,max,y = L/200.00 = 3.9 cm Not Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2 
u fin,z = 0.5 cm  <  u fin,max,z = L/200.00 = 3.9 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section incorrect !!! 
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Išvada: sąlyga netenkinama. Reikalingas gegnių stiprinimas 

 

Kolonų tikrinimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   22   POINT:   1 COORDINATE:   x = 0.40 L = 1.098395700 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30   
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_100x100 
ht=10.0 cm      
bf=10.0 cm  Ay=66.67 cm2  Az=66.67 cm2  Ax=100.00 cm2  
tw=5.0 cm  Iy=833.33 cm4  Iz=833.33 cm4  Ix=1233.3 cm4  
tf=5.0 cm  Wy=166.67 cm3  Wz=166.67 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 35.79/100.00 = 3.58 MPa f c,0,d = 11.08 MPa  
Sig_m,y,d = MY/Wy= 1.23/166.67 = 7.36 MPa f m,y,d = 12.01 MPa 
Sig_m,z,d = MZ/Wz= 0.00/166.67 = 0.00 MPa f m,z,d = 12.01 MPa 
Tau y,d = 1.5*-0.00/100.00 = -0.00 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*0.74/100.00 = 0.11 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.08 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 2.750000000 m  Lambda Y = 95.26  LZ = 2.750000000 m  Lambda Z = 95.26  
Lambda_rel Y = 1.66  ky = 2.02  Lambda_rel Z = 1.66  kz = 2.02  
LFY = 2.750000000 m  kcy = 0.32 LFZ = 2.750000000 m kcz = 0.32 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
(Sig_c,0,d/kc,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,z,d/f m,z,d =   1.63   > 1.00  (6.23) 
 
(Tau y,d/kcr)/f v,d = (0.00/0.67)/2.09 = 0.00 < 1.00        (Tau z,d/kcr)/f v,d = (0.11/0.67)/2.09 = 0.08 < 1.00   (6.13) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    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 = 0.9 cm  <  u fin,max,z = L/150.00 = 1.8 cm Verified 
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Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section incorrect !!! 
 
Išvada: sąlyga netenkinama. Reikalingas kolonų stiprinimas 

 

Išilginių sijų tikrinimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   61   POINT:   3 COORDINATE:   x = 0.33 L = 3.000000006 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30   
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_170x100 
ht=17.0 cm      
bf=10.0 cm  Ay=113.33 cm2  Az=113.33 cm2  Ax=170.00 cm2  
tw=5.0 cm  Iy=4094.17 cm4  Iz=1416.67 cm4  Ix=3566.7 cm4  
tf=5.0 cm  Wy=481.67 cm3  Wz=283.33 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_t,0,d = N/Ax = -1.10/170.00 = -0.06 MPa f t,0,d = 7.34 MPa  
Sig_m,y,d = MY/Wy= -9.40/481.67 = -19.51 MPa f m,y,d = 11.08 MPa 
Sig_m,z,d = MZ/Wz= -0.04/283.33 = -0.15 MPa f m,z,d = 12.01 MPa 
Tau y,d = 1.5*0.02/170.00 = 0.00 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*-19.97/170.00 = -1.76 MPa    
Tau tory,d = 0.00 MPa,  Tau torz,d = 0.01 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.08 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
lef = 8.100000014 m Lambda_rel m = 0.82 
Sig_cr = 27.09 MPa  k crit = 0.95  

---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_t,0,d/f t,0,d + Sig_m,y,d/f m,y,d + km*Sig_m,z,d/f m,z,d =   1.78   > 1.00  (6.17) 
Sig_m,y,d/(kcrit*f m,y,d) = 19.51/(0.95*11.08) = 1.86 > 1.00   (6.33) 
(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.00 < 1.00        (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 1.26 > 1.00   (6.13-
4) 
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---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 0.1 cm  <  u fin,max,y = L/150.00 = 6.0 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2 
u fin,z = 1.1 cm  <  u fin,max,z = L/150.00 = 6.0 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section incorrect !!! 
 
Išvada: sąlyga netenkinama. Reikalingas sijų stiprinimas 

 
 

Spyrių tikrinimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   16  styga2_16 POINT:   2 COORDINATE:   x = 0.50 L = 0.970366582 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30   
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_110x40 
ht=4.0 cm      
bf=11.0 cm  Ay=29.33 cm2  Az=29.33 cm2  Ax=44.00 cm2  
tw=2.0 cm  Iy=58.67 cm4  Iz=443.67 cm4  Ix=180.9 cm4  
tf=2.0 cm  Wy=29.33 cm3  Wz=80.67 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 2.11/44.00 = 0.48 MPa f c,0,d = 11.08 MPa 
Sig_m,z,d = MZ/Wz= 0.01/80.67 = 0.09 MPa f m,z,d = 11.79 MPa 
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
kh = 1.30 kh_z = 1.06 kmod = 0.80 Ksys = 1.00    
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 1.940733164 m  Lambda Y = 168.07  LZ = 1.940733164 m  Lambda Z = 61.12  
Lambda_rel Y = 2.93  ky = 5.06  Lambda_rel Z = 1.07  kz = 1.14  
LFY = 1.940733164 m  kcy = 0.11 LFZ = 1.940733164 m kcz = 0.64 
---------------------------------------------------------------------------------------------------------------------------------------- 
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VERIFICATION FORMULAS:  
Sig_c,0,d/(kc,y*f c,0,d) + km*Sig_m,z,d/f m,z,d = 0.48/(0.11*11.08) + 0.70*0.09/11.79 =   0.40   < 1.00  (6.23) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

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

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
 
Išvada: sąlyga tenkinama. 
 

Stygos tikrinimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   68  styga3_68 POINT:   2 COORDINATE:   x = 0.50 L = 2.388824907 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30   
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_170x60 
ht=6.0 cm      
bf=17.0 cm  Ay=68.00 cm2  Az=68.00 cm2  Ax=102.00 cm2  
tw=3.0 cm  Iy=306.00 cm4  Iz=2456.50 cm4  Ix=951.8 cm4  
tf=3.0 cm  Wy=102.00 cm3  Wz=289.00 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_t,0,d = N/Ax = -3.56/102.00 = -0.35 MPa f t,0,d = 8.13 MPa 
Sig_m,z,d = MZ/Wz= -0.12/289.00 = -0.43 MPa f m,z,d = 11.08 MPa 
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
kh = 1.20 kh_z = 1.00 kmod = 0.80 Ksys = 1.00    
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_t,0,d/f t,0,d + Sig_m,z,d/f m,z,d = 0.35/8.13 + 0.43/11.08 =   0.08   < 1.00  (6.18) 
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---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 0.2 cm  <  u fin,max,y = L/150.00 = 3.2 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 = L/150.00 = 3.2 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
 
Išvada: sąlyga tenkinama. 
 

Vertikalių ryšių tikrinimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   51  VR_51 POINT:   2 COORDINATE:   x = 0.50 L = 2.808979722 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30   
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_170x60 
ht=6.0 cm      
bf=17.0 cm  Ay=68.00 cm2  Az=68.00 cm2  Ax=102.00 cm2  
tw=3.0 cm  Iy=306.00 cm4  Iz=2456.50 cm4  Ix=951.8 cm4  
tf=3.0 cm  Wy=102.00 cm3  Wz=289.00 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 0.57/102.00 = 0.06 MPa f c,0,d = 11.08 MPa 
Sig_m,z,d = MZ/Wz= 0.15/289.00 = 0.53 MPa f m,z,d = 11.08 MPa 
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
kh = 1.20 kh_z = 1.00 kmod = 0.80 Ksys = 1.00    
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 2.808979722 m  Lambda Y = 162.18  LZ = 2.808979722 m  Lambda Z = 57.24  
Lambda_rel Y = 2.83  ky = 4.75  Lambda_rel Z = 1.00  kz = 1.07  
LFY = 2.808979722 m  kcy = 0.12 LFZ = 2.808979722 m kcz = 0.69 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
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Sig_c,0,d/(kc,y*f c,0,d) + km*Sig_m,z,d/f m,z,d = 0.06/(0.12*11.08) + 0.70*0.53/11.08 =   0.08   < 1.00  (6.23) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 0.3 cm  <  u fin,max,y = L/150.00 = 3.7 cm Verified 
Governing load case:   (1+0.6)*1 
u fin,z = 0.0 cm  <  u fin,max,z = L/150.00 = 3.7 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
 
Išvada: sąlyga tenkinama. 
 

 Numatomas stogo stiprinimas. Numatomos gegnės į tarpus 170x100mm skerspjūvio 

atkartojant skaičiuojamąją schemą. Naujas gegnių žingsnis 600mm. Numatomos naujos kolonos į 

tarpus 120x120mm skerpsjūvio. Naujas žingsnis tarp kolonų išilgai sijos 1,5m. Medienos klasė 

C18. 

 Nauja skaičiuojamoji schema: 

 

 

Naujos veikiančios apkrovos: 
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Charakteristinė nuolatinė apkrova: 

 

Charakteristinė sniego apkrova: 

 

Esamos gegnės patikrinimas po stiprinimo 
---------------------------------------------------------------------------------------------------------------------------------------- 
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CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   158  Gegnė_158 POINT:   1 COORDINATE:   x = 0.36 L = 2.779946159 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_170x60 
ht=17.0 cm      
bf=6.0 cm  Ay=68.00 cm2  Az=68.00 cm2  Ax=102.00 cm2  
tw=3.0 cm  Iy=2456.50 cm4  Iz=306.00 cm4  Ix=951.8 cm4  
tf=3.0 cm  Wy=289.00 cm3  Wz=102.00 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_t,0,d = N/Ax = -1.39/102.00 = -0.14 MPa f t,0,d = 8.13 MPa  
Sig_m,y,d = MY/Wy= -2.55/289.00 = -8.82 MPa f m,y,d = 11.08 MPa 
Sig_m,z,d = MZ/Wz= -0.00/102.00 = -0.01 MPa f m,z,d = 13.30 MPa 
Tau y,d = 1.5*-0.00/102.00 = -0.00 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*3.10/102.00 = 0.46 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.20 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
lef = 4.985153521 m Lambda_rel m = 1.01 
Sig_cr = 17.61 MPa  k crit = 0.80  

---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_t,0,d/f t,0,d + Sig_m,y,d/f m,y,d + km*Sig_m,z,d/f m,z,d =   0.81   < 1.00  (6.17) 
Sig_m,y,d/(kcrit*f m,y,d) = 8.82/(0.80*11.08) = 0.99 < 1.00   (6.33) 
(Tau y,d/kcr)/f v,d = (0.00/0.67)/2.09 = 0.00 < 1.00        (Tau z,d/kcr)/f v,d = (0.46/0.67)/2.09 = 0.33 < 1.00   (6.13) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 0.1 cm  <  u fin,max,y = L/200.00 = 3.9 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2 
u fin,z = 2.0 cm  <  u fin,max,z = L/200.00 = 3.9 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama. 
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Naujos gegnės tikrinimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   96   POINT:   3 COORDINATE:   x = 0.36 L = 2.779889393 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_170x100 
ht=17.0 cm      
bf=10.0 cm  Ay=113.33 cm2  Az=113.33 cm2  Ax=170.00 cm2  
tw=5.0 cm  Iy=4094.17 cm4  Iz=1416.67 cm4  Ix=3566.7 cm4  
tf=5.0 cm  Wy=481.67 cm3  Wz=283.33 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 2.10/170.00 = 0.12 MPa f c,0,d = 11.08 MPa  
Sig_m,y,d = MY/Wy= 2.60/481.67 = 5.40 MPa f m,y,d = 11.08 MPa 
Sig_m,z,d = MZ/Wz= 0.08/283.33 = 0.27 MPa f m,z,d = 12.01 MPa 
Tau y,d = 1.5*-0.03/170.00 = -0.00 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*-2.70/170.00 = -0.24 MPa    
Tau tory,d = 0.02 MPa,  Tau torz,d = 0.02 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.08 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
lef = 4.985153521 m Lambda_rel m = 0.64 
Sig_cr = 44.02 MPa  k crit = 1.00  

---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 5.050000000 m  Lambda Y = 102.90  LZ = 0.100000000 m  Lambda Z = 3.46  
Lambda_rel Y = 1.79  ky = 2.26  Lambda_rel Z = 0.06  kz = 0.48  
LFY = 5.050000000 m  kcy = 0.28 LFZ = 0.100000000 m kcz = 1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
(Sig_c,0,d/kc,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,z,d/f m,z,d =   0.54   < 1.00  (6.23) 
Sig_m,y,d/(kcrit*f m,y,d) = 5.40/(1.00*11.08) = 0.49 < 1.00   (6.33) 
(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.01 < 1.00        (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.18 < 1.00   (6.13-
4) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 0.0 cm  <  u fin,max,y = L/200.00 = 3.9 cm Verified 
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Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2 
u fin,z = 1.3 cm  <  u fin,max,z = L/200.00 = 3.9 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama. 
 

Esamų kolonų tikrinimas po stiprinimo 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   52  kolona 2_52 POINT:   1 COORDINATE:   x = 0.88 L = 2.420000000 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_100x100 
ht=10.0 cm      
bf=10.0 cm  Ay=66.67 cm2  Az=66.67 cm2  Ax=100.00 cm2  
tw=5.0 cm  Iy=833.33 cm4  Iz=833.33 cm4  Ix=1405.8 cm4  
tf=5.0 cm  Wy=166.67 cm3  Wz=166.67 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 16.94/100.00 = 1.69 MPa f c,0,d = 11.08 MPa  
Sig_m,y,d = MY/Wy= 0.01/166.67 = 0.08 MPa f m,y,d = 12.01 MPa 
Sig_m,z,d = MZ/Wz= 0.12/166.67 = 0.71 MPa f m,z,d = 12.01 MPa 
Tau y,d = 1.5*-0.36/100.00 = -0.05 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*0.04/100.00 = 0.01 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.08 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 2.750000000 m  Lambda Y = 95.26  LZ = 2.750000000 m  Lambda Z = 95.26  
Lambda_rel Y = 1.66  ky = 2.02  Lambda_rel Z = 1.66  kz = 2.02  
LFY = 2.750000000 m  kcy = 0.32 LFZ = 2.750000000 m kcz = 0.32 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_c,0,d/(kc,z*f c,0,d) + km*Sig_m,y,d/f m,y,d + Sig_m,z,d/f m,z,d =   0.55   < 1.00  (6.24) 
 
(Tau y,d/kcr)/f v,d = (0.05/0.67)/2.09 = 0.04 < 1.00        (Tau z,d/kcr)/f v,d = (0.01/0.67)/2.09 = 0.00 < 1.00   (6.13) 
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---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 0.1 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 = L/150.00 = 1.8 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama. 
 

Naujų kolonų tikrinimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   120   POINT:   3 COORDINATE:   x = 1.00 L = 2.751811229 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_120x120 
ht=12.0 cm      
bf=12.0 cm  Ay=96.00 cm2  Az=96.00 cm2  Ax=144.00 cm2  
tw=6.0 cm  Iy=1728.00 cm4  Iz=1728.00 cm4  Ix=2915.1 cm4  
tf=6.0 cm  Wy=288.00 cm3  Wz=288.00 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 19.62/144.00 = 1.36 MPa f c,0,d = 11.08 MPa 
Tau y,d = 1.5*-0.00/144.00 = -0.00 MPa f v,d = 2.09 MPa 
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
 kh = 1.05 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 2.751811229 m  Lambda Y = 79.44  LZ = 2.751811229 m  Lambda Z = 79.44  
Lambda_rel Y = 1.38  ky = 1.57  Lambda_rel Z = 1.38  kz = 1.57  
LFY = 2.751811229 m  kcy = 0.43 LFZ = 2.751811229 m kcz = 0.43 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_c,0,d/f c,0,d = 1.36/11.08  = 0.12 < 1.00   (6.23-4)] 
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Sig_c,0,d/(kc*f c,0,d) = 1.36/(0.43*11.08) = 0.28 < 1.00   (6.23-4) 
(Tau y,d/kcr)/f v,d = (0.00/0.67)/2.09 = 0.00 < 1.00    (6.13) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

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

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama. 
 
 

Išilginės sijos tikrinimas po stiprinimo 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   230  styga1_230 POINT:   3 COORDINATE:   x = 0.17 L = 1.500000005 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_170x100 
ht=17.0 cm      
bf=10.0 cm  Ay=113.33 cm2  Az=113.33 cm2  Ax=170.00 cm2  
tw=5.0 cm  Iy=4094.17 cm4  Iz=1416.67 cm4  Ix=3566.7 cm4  
tf=5.0 cm  Wy=481.67 cm3  Wz=283.33 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_t,0,d = N/Ax = -0.02/170.00 = -0.00 MPa f t,0,d = 7.34 MPa  
Sig_m,y,d = MY/Wy= -2.64/481.67 = -5.49 MPa f m,y,d = 11.08 MPa 
Sig_m,z,d = MZ/Wz= -0.06/283.33 = -0.22 MPa f m,z,d = 12.01 MPa 
Tau y,d = 1.5*-0.35/170.00 = -0.03 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*-12.53/170.00 = -1.11 MPa    
Tau tory,d = 0.11 MPa,  Tau torz,d = 0.14 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.08 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
lef = 2.588000014 m Lambda_rel m = 0.46 
Sig_cr = 84.79 MPa  k crit = 1.00  

---------------------------------------------------------------------------------------------------------------------------------------- 
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BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_t,0,d/f t,0,d + Sig_m,y,d/f m,y,d + km*Sig_m,z,d/f m,z,d =   0.51   < 1.00  (6.17) 
Sig_m,y,d/(kcrit*f m,y,d) = 5.49/(1.00*11.08) = 0.50 < 1.00   (6.33) 
(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.07 < 1.00        (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.85 < 1.00   (6.13-
4) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 0.0 cm  <  u fin,max,y = L/150.00 = 6.0 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 = L/150.00 = 6.0 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama. 
 
 

Ryšių tikrinimas po stiprinimo 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   258  styga2_258 POINT:   2 COORDINATE:   x = 0.50 L = 1.017425206 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_110x40 
ht=4.0 cm      
bf=11.0 cm  Ay=29.33 cm2  Az=29.33 cm2  Ax=44.00 cm2  
tw=2.0 cm  Iy=58.67 cm4  Iz=443.67 cm4  Ix=180.9 cm4  
tf=2.0 cm  Wy=29.33 cm3  Wz=80.67 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 0.15/44.00 = 0.03 MPa f c,0,d = 11.08 MPa 
Sig_m,z,d = MZ/Wz= 0.01/80.67 = 0.09 MPa f m,z,d = 11.79 MPa 
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
kh = 1.30 kh_z = 1.06 kmod = 0.80 Ksys = 1.00    
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
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---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 2.034850412 m  Lambda Y = 176.22  LZ = 2.034850412 m  Lambda Z = 64.08  
Lambda_rel Y = 3.07  ky = 5.50  Lambda_rel Z = 1.12  kz = 1.21  
LFY = 2.034850412 m  kcy = 0.10 LFZ = 2.034850412 m kcz = 0.60 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_c,0,d/(kc,y*f c,0,d) + km*Sig_m,z,d/f m,z,d = 0.03/(0.10*11.08) + 0.70*0.09/11.79 =   0.04   < 1.00  (6.23) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 0.0 cm  <  u fin,max,y = L/150.00 = 1.4 cm Verified 
Governing load case:   (1+0.6)*1 
u fin,z = 0.0 cm  <  u fin,max,z = L/150.00 = 1.4 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
 
Išvada: sąlyga tenkinama. 
 

Stygų tikrinimas po stiprinimo 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   68  styga3_68 POINT:   2 COORDINATE:   x = 0.50 L = 2.388824907 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_170x60 
ht=17.0 cm      
bf=6.0 cm  Ay=68.00 cm2  Az=68.00 cm2  Ax=102.00 cm2  
tw=3.0 cm  Iy=2456.50 cm4  Iz=306.00 cm4  Ix=951.8 cm4  
tf=3.0 cm  Wy=289.00 cm3  Wz=102.00 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_t,0,d = N/Ax = -2.41/102.00 = -0.24 MPa f t,0,d = 8.13 MPa  
Sig_m,y,d = MY/Wy= -0.12/289.00 = -0.43 MPa f m,y,d = 11.08 MPa 
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
kh = 1.20 kh_y = 1.00 kmod = 0.80 Ksys = 1.00    
---------------------------------------------------------------------------------------------------------------------------------------- 
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    LATERAL BUCKLING PARAMETERS:  
lef = 4.299884833 m Lambda_rel m = 0.94 
Sig_cr = 20.42 MPa  k crit = 0.86  

---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_t,0,d/f t,0,d + Sig_m,y,d/f m,y,d = 0.24/8.13 + 0.43/11.08 =   0.07   < 1.00  (6.17) 
Sig_m,y,d/(kcrit*f m,y,d) = 0.43/(0.86*11.08) = 0.05 < 1.00   (6.33) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 0.0 cm  <  u fin,max,y = L/150.00 = 3.2 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2 
u fin,z = 0.2 cm  <  u fin,max,z = L/150.00 = 3.2 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama. 
 

Vertikalių ryšių tikrinimas po stiprinimo 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   194  VR_194 POINT:   2 COORDINATE:   x = 0.50 L = 2.808979722 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   4 ULS/2=1*1.35  1*1.35 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_170x60 
ht=17.0 cm      
bf=6.0 cm  Ay=68.00 cm2  Az=68.00 cm2  Ax=102.00 cm2  
tw=3.0 cm  Iy=2456.50 cm4  Iz=306.00 cm4  Ix=951.8 cm4  
tf=3.0 cm  Wy=289.00 cm3  Wz=102.00 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 0.06/102.00 = 0.01 MPa f c,0,d = 8.31 MPa  
Sig_m,y,d = MY/Wy= 0.15/289.00 = 0.53 MPa f m,y,d = 8.31 MPa 
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
kh = 1.20 kh_y = 1.00 kmod = 0.60 Ksys = 1.00    
---------------------------------------------------------------------------------------------------------------------------------------- 
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    LATERAL BUCKLING PARAMETERS:  
lef = 5.056163500 m Lambda_rel m = 1.02 
Sig_cr = 17.37 MPa  k crit = 0.80  

---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 2.808979722 m  Lambda Y = 57.24  LZ = 2.808979722 m  Lambda Z = 162.18  
Lambda_rel Y = 1.00  ky = 1.07  Lambda_rel Z = 2.83  kz = 4.75  
LFY = 2.808979722 m  kcy = 0.69 LFZ = 2.808979722 m kcz = 0.12 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_c,0,d/(kc,y*f c,0,d) + Sig_m,y,d/f m,y,d = 0.01/(0.69*8.31) + 0.53/8.31 =   0.07   < 1.00  (6.23) 
Sig_m,y,d/(kcrit*f m,y,d) = 0.53/(0.80*8.31) = 0.08 < 1.00   (6.33) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

    Deflections  (LOCAL SYSTEM):   
u fin,y = 0.0 cm  <  u fin,max,y = L/150.00 = 3.7 cm Verified 
Governing load case:   (1+0.6)*1 + (1+0.2*0.6)*2 
u fin,z = 0.3 cm  <  u fin,max,z = L/150.00 = 3.7 cm Verified 
Governing load case:   (1+0.6)*1      
 

    Displacements (GLOBAL SYSTEM):   
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama. 
 
SUSTIPRINTO RĖMO SKAIČIAVIMŲ BENDRA IŠVADA: 

1) Įvedus papildomas gegnes į tarpus ir sujungus jas styga, įvedus kolonas į tarpus, išlaikant 
esamo rėmo skaičiuojamąją schemą visi elementai tenkina saugos ir tinkamumo ribinius 
būvius nuo projektuojamų apkrovų. 

 
 

2.6.3. Esamo stogo konstrukcijų ugniaatsparumo tikrinimas 

Stogo atsparumas ugniai R20. Kadangi gegnių, kolonų, ryšių ir sijos ugniaatsparumai 

nepakankami, numatomi jų apkalimai 25 mm storio lenta, kad apsaugoti vieną iš šonų nuo ugnies.  

 

Iš medienos sudarytos apsaugos nuo ugnies 25mm storio apkalos, pritvirtintos prie medinių 

elementų, irties pradžios laiko momentas tf turi būti apskaičiuotas taip: 

𝑡௙ =
ℎ௣

𝛽଴
− 4 =

16

0,65
− 4 = 21 𝑚𝑖𝑛 > 20 𝑚𝑖𝑛 

Neapsaugotų medsraigčių, kuriais tvirtinami atdėklai atsparumas ugniai 15 min, esant d>3,5mm: 
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Jungčių, sujungtų medsraigčiais su slepiamomis galvutėmis, atsparumo ugniai trukmė td,fi gali būti 

pasiekiama ilgesnė už nurodytą 6.1 lentelėje (tačiau ne viršijanti 30 min), jei dydžiu afi 

padidinamas antdėklų storis ir atstumai nuo elemento galo ir krašto iki jungių: 

𝑎௙௜ = 𝛽௡ ∙ 𝑘௙௟௨௫ ∙ ൫𝑡௥௘௤ − 𝑡ௗ,௙௜൯ = 0,8 ∙ 1,5 ∙ (20 − 15) = 6 𝑚𝑚. 

 

Reikalingas minimalus andėklo storis įvertinant neapsaugotų medsraigčių paslėptomis galvutėmis 

atsparumą ugniai 20min: 

ℎ = ℎ௣ + 𝑎௙௜ = 16 + 6 = 22 𝑚𝑚. 

 

Išvada: 16mm storio medinė apkala pradeda irti po 21 min, naudojant neapsaugotus 

medsraigčius su paslėptomis galvutėmis antdėklą reikia pastorinti iki 22mm, kad jungtis 

užtikrintų 20 min atsparumą ugniai. Pasirenkamas medinio antdėklo plotis 25mm>22mm, 

Tolimesniuose skaičiavimuose apkalimas 25mm storio lenta skaitysis kaip esamo medinio 

elemento vieno šono pilna apsauga nuo ugnies. Neapsaugoti medsraigčiai su pasleptomis 

galvutėmis užtikrina 20min atsparumą ugniai, padidinant atstumus nuo elemento galo ir 

krašto per 6mm. 

 

Skaičiuojami skerspjūvių efektyviejį skerspjūviai įvertinus apkalima lenta iš vienos arba kelių 

puysių. Gauti skerpejūviai naudojami laikomosios galios skaičiavimuose su gaisro apkrovų 

deriniais. 

Gegnė, apkalta lenta iš dviejų šonų: 
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Išvada: gegnės, apkaltos lenta iš divejų pusių efektyvus skerpsjūvis po 20min gaisro yra 

147x60mm 

 

Nauja gegnė: 



Mokslo paskirties pastato, Smilties Pylimo g. 14, Klaipėdoje, rekonstravimo 
projektas Konstrukcijų. Sprendinių detalieji skaičiavimai dalis Rekonstravimas. 
Ypatingasis statinys 

 

IN2324-01-TP-SK-S 

Lapas Lapų Laida 

59 87 0 

 

 

Išvada: naujos gegnės efektyvus skerpsjūvis po 20min gaisro yra 147x54mm 

 

Kolona, apkalta lenta iš dviejų šonų skirtingomis skryptimis: 
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Išvada: kolonos, apkaltos lenta iš dviejų pusių skirtingomis kryptimis efektyvus skerpsjūvis 

po 20min gaisro yra 77x77mm 

 

Nauja kolona: 
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Išvada: naujos kolonos efektyvus skerpsjūvis po 20min gaisro yra 74x74mm 

 

Sija, apkalta lenta iš apačios: 
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Išvada: sijos, apkaltos lenta iš apačios efektyvus skerpsjūvis po 20min gaisro yra147x54mm 

 

Ryšys, apkaltas lenta iš vieno šono: 
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Išvada: ryšio, apkalto lenta iš vieno šono efektyvus skerpsjūvis po 20min gaisro yra 

64x17mm 

 

Styga ir vertikalus ryšys: 
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Išvada: stygos ir vertikalaus ryšio efektyvus skerpsjūvis po 20min gaisro yra 124x14mm 

 

Skaičiavimų rezultatai su gaisro apkrovų deriniais, skaičiavimuose naudojant elementų 

efektyviuosius skerspjūvius. Elementų liauniai ypatingų skaičiuotinių situacijų atveju 

netikrinami. 

 

Esamos gegnės tikrinimas po 20min gaisro 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   92  Gegnė_92 POINT:   3 COORDINATE:   x = 0.34 L = 2.779958792 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.00 + 2*0.50  1*1.00+2*0.50 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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 
---------------------------------------------------------------------------------------------------------------------------------------- 
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  SECTION PARAMETERS:  RECT_147x60 
ht=14.7 cm      
bf=6.0 cm  Ay=58.80 cm2  Az=58.80 cm2  Ax=88.20 cm2  
tw=3.0 cm  Iy=1588.26 cm4  Iz=264.60 cm4  Ix=786.2 cm4  
tf=3.0 cm  Wy=216.09 cm3  Wz=88.20 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 0.58/88.20 = 0.07 MPa f c,0,d = 11.08 MPa  
Sig_m,y,d = MY/Wy= 1.21/216.09 = 5.62 MPa f m,y,d = 11.12 MPa 
Sig_m,z,d = MZ/Wz= 0.00/88.20 = 0.00 MPa f m,z,d = 13.30 MPa 
Tau y,d = 1.5*0.00/88.20 = 0.00 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*-1.27/88.20 = -0.22 MPa    
Tau tory,d = 0.00 MPa,  Tau torz,d = 0.00 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.20 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
lef = 7.195378889 m Lambda_rel m = 1.14 
Sig_cr = 13.79 MPa  k crit = 0.70  

---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 0.100000000 m  Lambda Y = 2.36  LZ = 2.500000000 m  Lambda Z = 144.34  
Lambda_rel Y = 0.04  ky = 0.47  Lambda_rel Z = 2.52  kz = 3.89  
LFY = 0.100000000 m  kcy = 1.00 LFZ = 2.500000000 m kcz = 0.15 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
(Sig_c,0,d/kc,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,z,d/f m,z,d =   0.51   < 1.00  (6.23) 
Sig_m,y,d/(kcrit*f m,y,d) = 5.62/(0.70*11.12) = 0.72 < 1.00   (6.33) 
(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.00 < 1.00        (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.15 < 1.00   (6.13-
4) 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama 

 

Naujos gegnės tikrinimas po 20min gaisro 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   187  NAuja Gegnė_187 POINT:   1 COORDINATE:   x = 0.34 L 
= 2.779970226 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.00 + 2*0.50  1*1.00+2*0.50 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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 
---------------------------------------------------------------------------------------------------------------------------------------- 



Mokslo paskirties pastato, Smilties Pylimo g. 14, Klaipėdoje, rekonstravimo 
projektas Konstrukcijų. Sprendinių detalieji skaičiavimai dalis Rekonstravimas. 
Ypatingasis statinys 

 

IN2324-01-TP-SK-S 

Lapas Lapų Laida 

66 87 0 

 

  SECTION PARAMETERS:  RECT_147x54 
ht=14.7 cm      
bf=5.4 cm  Ay=52.92 cm2  Az=52.92 cm2  Ax=79.38 cm2  
tw=2.7 cm  Iy=1429.44 cm4  Iz=192.89 cm4  Ix=593.0 cm4  
tf=2.7 cm  Wy=194.48 cm3  Wz=71.44 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_t,0,d = N/Ax = -0.64/79.38 = -0.08 MPa f t,0,d = 8.30 MPa  
Sig_m,y,d = MY/Wy= -1.21/194.48 = -6.21 MPa f m,y,d = 11.12 MPa 
Sig_m,z,d = MZ/Wz= -0.00/71.44 = -0.00 MPa f m,z,d = 13.59 MPa 
Tau y,d = 1.5*0.00/79.38 = 0.00 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*1.42/79.38 = 0.27 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.23 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
lef = 7.195379146 m Lambda_rel m = 1.26 
Sig_cr = 11.36 MPa  k crit = 0.62  

---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_t,0,d/f t,0,d + Sig_m,y,d/f m,y,d + km*Sig_m,z,d/f m,z,d =   0.57   < 1.00  (6.17) 
Sig_m,y,d/(kcrit*f m,y,d) = 6.21/(0.62*11.12) = 0.91 < 1.00   (6.33) 
(Tau y,d/kcr)/f v,d = (0.00/0.67)/2.09 = 0.00 < 1.00        (Tau z,d/kcr)/f v,d = (0.27/0.67)/2.09 = 0.19 < 1.00   (6.13) 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
 
Išvada: sąlyga tenkinama 

 

Esamos kolonos tikrinimas po 20min gaisro 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   52  kolona1_52 POINT:   1 COORDINATE:   x = 0.88 L = 2.420000000 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.00 + 2*0.50  1*1.00+2*0.50 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_77x77 
ht=7.7 cm      
bf=7.7 cm  Ay=39.53 cm2  Az=39.53 cm2  Ax=59.29 cm2  
tw=3.9 cm  Iy=292.94 cm4  Iz=292.94 cm4  Ix=433.6 cm4  
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tf=3.9 cm  Wy=76.09 cm3  Wz=76.09 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 7.55/59.29 = 1.27 MPa f c,0,d = 11.08 MPa  
Sig_m,y,d = MY/Wy= 0.00/76.09 = 0.02 MPa f m,y,d = 12.66 MPa 
Sig_m,z,d = MZ/Wz= 0.03/76.09 = 0.42 MPa f m,z,d = 12.66 MPa 
Tau y,d = 1.5*-0.10/59.29 = -0.02 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*0.00/59.29 = 0.00 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.14 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 2.750000000 m  Lambda Y = 123.72  LZ = 2.750000000 m  Lambda Z = 123.72  
Lambda_rel Y = 2.16  ky = 3.01  Lambda_rel Z = 2.16  kz = 3.01  
LFY = 2.750000000 m  kcy = 0.20 LFZ = 2.750000000 m kcz = 0.20 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_c,0,d/(kc,z*f c,0,d) + km*Sig_m,y,d/f m,y,d + Sig_m,z,d/f m,z,d =   0.62   < 1.00  (6.24) 
 
(Tau y,d/kcr)/f v,d = (0.02/0.67)/2.09 = 0.02 < 1.00        (Tau z,d/kcr)/f v,d = (0.00/0.67)/2.09 = 0.00 < 1.00   (6.13) 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama 

 

Naujos kolonos tikrinimas po 20min gaisro 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   140  nauja kolona2_140 POINT:   3 COORDINATE:   x = 1.00 L 
= 2.749986500 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.00 + 2*0.50  1*1.00+2*0.50 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_74x74 
ht=7.4 cm      
bf=7.4 cm  Ay=36.51 cm2  Az=36.51 cm2  Ax=54.76 cm2  
tw=3.7 cm  Iy=249.89 cm4  Iz=249.89 cm4  Ix=421.6 cm4  
tf=3.7 cm  Wy=67.54 cm3  Wz=67.54 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 8.48/54.76 = 1.55 MPa f c,0,d = 11.08 MPa 
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---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
 kh = 1.15 kmod = 0.80 Ksys = 1.00    
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 2.749986500 m  Lambda Y = 128.73  LZ = 2.749986500 m  Lambda Z = 128.73  
Lambda_rel Y = 2.24  ky = 3.21  Lambda_rel Z = 2.24  kz = 3.21  
LFY = 2.749986500 m  kcy = 0.18 LFZ = 2.749986500 m kcz = 0.18 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_c,0,d/f c,0,d = 1.55/11.08  = 0.14 < 1.00   (6.23-4)] 
Sig_c,0,d/(kc*f c,0,d) = 1.55/(0.18*11.08) = 0.77 < 1.00   (6.23-4) 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama 

 

Sijos tikrinimas po 20min gaisro 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   116   POINT:   1 COORDINATE:   x = 0.00 L = 0.000000000 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.00 + 2*0.50  1*1.00+2*0.50 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_147x54 
ht=14.7 cm      
bf=5.4 cm  Ay=52.92 cm2  Az=52.92 cm2  Ax=79.38 cm2  
tw=2.7 cm  Iy=1429.44 cm4  Iz=192.89 cm4  Ix=593.0 cm4  
tf=2.7 cm  Wy=194.48 cm3  Wz=71.44 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_t,0,d = N/Ax = -0.01/79.38 = -0.00 MPa f t,0,d = 8.30 MPa  
Sig_m,y,d = MY/Wy= -1.01/194.48 = -5.17 MPa f m,y,d = 11.12 MPa 
Sig_m,z,d = MZ/Wz= -0.02/71.44 = -0.25 MPa f m,z,d = 13.59 MPa 
Tau y,d = 1.5*0.08/79.38 = 0.01 MPa f v,d = 2.09 MPa 
Tau z,d = 1.5*3.72/79.38 = 0.70 MPa    
Tau tory,d = 0.02 MPa,  Tau torz,d = 0.02 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
km = 0.70  kh = 1.23 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 
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    LATERAL BUCKLING PARAMETERS:  
lef = 8.100013361 m Lambda_rel m = 1.34 
Sig_cr = 10.09 MPa  k crit = 0.56  

---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_t,0,d/f t,0,d + Sig_m,y,d/f m,y,d + km*Sig_m,z,d/f m,z,d =   0.48   < 1.00  (6.17) 
Sig_m,y,d/(kcrit*f m,y,d) = 5.17/(0.56*11.12) = 0.83 < 1.00   (6.33) 
(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.02 < 1.00        (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.51 < 1.00   (6.13-
4) 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama 

 

Ryšio tikrinimas 20 min po gaisro 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   130  styga2_130 POINT:   3 COORDINATE:   x = 1.00 L = 1.858973463 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.00 + 2*0.50  1*1.00+2*0.50 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_64x17 
ht=6.4 cm      
bf=1.7 cm  Ay=7.25 cm2  Az=7.25 cm2  Ax=10.88 cm2  
tw=0.9 cm  Iy=37.14 cm4  Iz=2.62 cm4  Ix=8.7 cm4  
tf=0.9 cm  Wy=11.61 cm3  Wz=3.08 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 0.01/10.88 = 0.01 MPa f c,0,d = 11.08 MPa 
 f v,d = 2.09 MPa 
Tau z,d = 1.5*-0.00/10.88 = -0.00 MPa  
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
 kh = 1.30 kmod = 0.80 Ksys = 1.00 kcr = 0.67   
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 1.858973463 m  Lambda Y = 100.62  LZ = 1.858973463 m  Lambda Z = 378.80  
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Lambda_rel Y = 1.75  ky = 2.18  Lambda_rel Z = 6.60  kz = 22.94  
LFY = 1.858973463 m  kcy = 0.29 LFZ = 1.858973463 m kcz = 0.02 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_c,0,d/f c,0,d = 0.01/11.08  = 0.00 < 1.00   (6.23-4)] 
Sig_c,0,d/(kc*f c,0,d) = 0.01/(0.02*11.08) = 0.05 < 1.00   (6.23-4) 
(Tau z,d/kcr)/f v,d = (0.00/0.67)/2.09 = 0.00 < 1.00    (6.13) 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 

Išvada: sąlyga tenkinama 

Stygos tikrinimas po 20min gaisro 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   210  styga3_210 POINT:   2 COORDINATE:   x = 0.50 L = 2.388824900 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   4 ULS/2=1*1.00  1*1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_147x14 
ht=14.7 cm      
bf=1.4 cm  Ay=13.72 cm2  Az=13.72 cm2  Ax=20.58 cm2  
tw=0.7 cm  Iy=370.59 cm4  Iz=3.36 cm4  Ix=12.6 cm4  
tf=0.7 cm  Wy=50.42 cm3  Wz=4.80 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_t,0,d = N/Ax = -0.09/20.58 = -0.04 MPa f t,0,d = 6.60 MPa  
Sig_m,y,d = MY/Wy= -0.02/50.42 = -0.37 MPa f m,y,d = 8.34 MPa 
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
kh = 1.30 kh_y = 1.00 kmod = 0.60 Ksys = 1.00    
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
lef = 4.299884820 m Lambda_rel m = 3.57 
Sig_cr = 1.41 MPa  k crit = 0.08  

---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_t,0,d/f t,0,d + Sig_m,y,d/f m,y,d = 0.04/6.60 + 0.37/8.34 =   0.05   < 1.00  (6.17) 
Sig_m,y,d/(kcrit*f m,y,d) = 0.37/(0.08*8.34) = 0.56 < 1.00   (6.33) 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama 
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Vertikalaus ryšio tikrinimas po 20min gaisro 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:   EN 1995-1:2004/A2:2014 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   36  VR_36 POINT:   2 COORDINATE:   x = 0.50 L = 2.808979722 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.00 + 2*0.50  1*1.00+2*0.50 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL    C18 
gM = 1.30 f m,0,k = 18.00 MPa f t,0,k = 11.00 MPa f c,0,k = 18.00 MPa 
f v,k = 3.40 MPa f t,90,k = 0.40 MPa f c,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_147x14 
ht=14.7 cm      
bf=1.4 cm  Ay=13.72 cm2  Az=13.72 cm2  Ax=20.58 cm2  
tw=0.7 cm  Iy=370.59 cm4  Iz=3.36 cm4  Ix=12.6 cm4  
tf=0.7 cm  Wy=50.42 cm3  Wz=4.80 cm3 
---------------------------------------------------------------------------------------------------------------------------------------- 
STRESSES ALLOWABLE STRESSES 
Sig_c,0,d = N/Ax = 0.12/20.58 = 0.06 MPa f c,0,d = 11.08 MPa  
Sig_m,y,d = MY/Wy= 0.02/50.42 = 0.46 MPa f m,y,d = 11.12 MPa 
---------------------------------------------------------------------------------------------------------------------------------------- 
Factors and additional parameters 
kh = 1.30 kh_y = 1.00 kmod = 0.80 Ksys = 1.00    
---------------------------------------------------------------------------------------------------------------------------------------- 

    LATERAL BUCKLING PARAMETERS:  
lef = 2.528081750 m Lambda_rel m = 2.74 
Sig_cr = 2.40 MPa  k crit = 0.13  

---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

  About Y axis:    About Z axis: 
LY = 2.808979722 m  Lambda Y = 66.19  LZ = 2.808979722 m  Lambda Z = 695.04  
Lambda_rel Y = 1.15  ky = 1.25  Lambda_rel Z = 12.12  kz = 75.10  
LFY = 2.808979722 m  kcy = 0.58 LFZ = 2.808979722 m kcz = 0.01 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Sig_c,0,d/(kc,z*f c,0,d) + km*Sig_m,y,d/f m,y,d = 0.06/(0.01*11.08) + 0.70*0.46/11.12 =   0.83   < 1.00  (6.24) 
Sig_c,0,d/(kc,z*f c,0,d) + (Sig_m,y,d/(kcrit*f m,y,d))^2 = 0.06/(0.01*11.08) + (0.46/(0.13*11.12))^2= 0.90 < 1.00   
(6.35) 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
Išvada: sąlyga tenkinama 

 

 

 

 



Mokslo paskirties pastato, Smilties Pylimo g. 14, Klaipėdoje, rekonstravimo 
projektas Konstrukcijų. Sprendinių detalieji skaičiavimai dalis Rekonstravimas. 
Ypatingasis statinys 

 

IN2324-01-TP-SK-S 

Lapas Lapų Laida 

72 87 0 

 

BENDRA IŠVADA: 

 Apkalus 25mm storio lenta esamas gegnes iš dviejų šonų, esamas kolonas iš dviejų šonų 

skritingomis kryptimis, siją iš apačios ir ryšius iš vieno šono stogo konstrukcijos 

atiinka R20 ugniaatsparumą. 

2.6.4.  Esamų pamatų po vidinėmis kolonomis tikrinimas 

 Tikrinami esami seklieji pamatai. Mažiausios kolonos geometrija 720x630mm. Priimama 

pamato po kolona geometirija 2,0x1,9m. Statybų metu keičiant grindis atkasti pamatus ir patikrinti 

jų geometriją. Esami pamatai remiasi 1,5m gylyje ant IGS4. Atrėmimo vietoje grunto mechaniniai 

rodikliai: qc=4,8MPa.  
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Išvada: sąlygos tenkinamos.  

 

2.6.5. Esamų pamatų po išorinėmis sienomis tikrinimas 

 Tikrinami esami seklieji pamatai. Išorinės rūsio sienos plotis 500mm. Priimamas išorinės 

sienos pamato plotis 800mm. Esami pamatai remiasi 1,5m gylyje ant IGS4. Atrėmimo vietoje 

grunto mechaniniai rodikliai: qc=4,8MPa.  
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Išvada: sąlygos tenkinamos.  

 

2.7. Rėmo ŠVOK įrenginiui skaičiavimas 

 Palėpėje projektuojamas rėmas ŠVOK įrenginiui atremti, rėmo atramos atsiremia į esamas 

pastato kolonas ant 9 ir 10 ašies. Visi elemetai tarpusavyje jungiami standžiai. Naudojami dėžiniai 

skerspjūviai, plieno klasė S355JH. 

 Skaičiuojamoji schema: 
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Veikiančios charakteristinės apkrovos: 

Nuolatinė apkrova: 

 

Naudojimo apkrova: 

 

Išilginės sijos projektavimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
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ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   10  Sijos_10 POINT:   2 COORDINATE:   x = 0.50 L = 2.760 
m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S 355  ( S 355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   SECTION PARAMETERS:  SQUA 120x120x4 
h=12.0 cm gM0=1.10 gM1=1.10 
b=12.0 cm  Ay=9.07 cm2  Az=9.07 cm2  Ax=18.15 cm2  
tw=0.4 cm  Iy=402.28 cm4  Iz=402.28 cm4  Ix=625.35 cm4  
tf=0.4 cm  Wply=78.33 cm3  Wplz=78.33 cm3  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
N,Ed = 0.22 kN   My,Ed = 10.00 kN*m     
Nc,Rd = 585.69 kN  My,Ed,max = 10.00 kN*m    
Nb,Rd = 209.84 kN  My,c,Rd = 25.28 kN*m    
  MN,y,Rd = 25.28 kN*m    
 Mb,Rd = 25.28 kN*m   
   Class of section = 1 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
z = 1.00 Mcr = 412.39 kN*m Curve,LT - d XLT = 1.00 
Lcr,upp=5.520 m Lam_LT = 0.26 fi,LT = 0.47 XLT,mod = 1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis: 
Ly = 5.520 m  Lam_y = 1.53  Lz = 5.520 m  Lam_z = 1.53  
Lcr,y = 5.520 m  Xy = 0.36  Lcr,z = 5.520 m  Xz = 0.36  
Lamy = 117.24  kyy = 1.00  Lamz = 117.24  kzy = 0.60 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
N,Ed/Nc,Rd = 0.00 < 1.00   (6.2.4.(1)) 
My,Ed/My,c,Rd = 0.40 < 1.00   (6.2.5.(1)) 
Global stability check of member: 
Lambda,y = 117.24 < Lambda,max = 210.00          Lambda,z = 117.24 < Lambda,max = 210.00    STABLE 
My,Ed,max/Mb,Rd = 0.40 < 1.00   (6.3.2.1.(1)) 
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.40 < 1.00   (6.3.3.(4)) 
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.24 < 1.00   (6.3.3.(4)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

   Deflections  (LOCAL SYSTEM):   
uy = 0.00 cm  <  uy max = L/150.00 = 3.68 cm Verified 
Governing Load Case:   7 SLS:CHR/1=1*1.00 + 2*1.00  (1+2)*1.00 
uz = 2.54 cm  <  uz max = L/150.00 = 3.68 cm Verified 
Governing Load Case:   7 SLS:CHR/1=1*1.00 + 2*1.00  (1+2)*1.00 

   Displacements (GLOBAL SYSTEM):  Not analyzed 
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---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
 
 Išvada: sąlyga tenkinama  

 

Galinių skersinių sijų projektavimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   2  Sijos_2 POINT:   1 COORDINATE:   x = 0.50 L = 1.200 
m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S 355  ( S 355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   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  Iy=226.35 cm4  Iz=226.35 cm4  Ix=354.71 cm4  
tf=0.4 cm  Wply=53.30 cm3  Wplz=53.30 cm3  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
N,Ed = 5.02 kN   My,Ed = 4.01 kN*m  Mz,Ed = 0.10 kN*m  Vy,Ed = 0.11 kN 
Nc,Rd = 482.41 kN  My,Ed,max = 4.01 kN*m  Mz,Ed,max = 0.10 kN*m Vy,T,Rd = 109.41 kN 
Nb,Rd = 381.87 kN  My,c,Rd = 17.20 kN*m  Mz,c,Rd = 17.20 kN*m Vz,Ed = -5.76 kN 
  MN,y,Rd = 17.20 kN*m  MN,z,Rd = 17.20 kN*m Vz,T,Rd = 109.41 kN 
 Mb,Rd = 17.20 kN*m  Tt,Ed = 2.94 kN*m 
   Class of section = 1 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
z = 1.00 Mcr = 526.07 kN*m Curve,LT - d XLT = 1.00 
Lcr,upp=2.400 m Lam_LT = 0.19 fi,LT = 0.43 XLT,mod = 1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis: 
Ly = 2.400 m  Lam_y = 0.81  Lz = 2.400 m  Lam_z = 0.81  
Lcr,y = 2.400 m  Xy = 0.79  Lcr,z = 2.400 m  Xz = 0.79  
Lamy = 61.68  kyy = 1.01  Lamz = 61.68  kyz = 0.61 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
N,Ed/Nc,Rd = 0.01 < 1.00   (6.2.4.(1)) 
My,Ed/MN,y,Rd = 0.23 < 1.00   (6.2.9.1.(2)) 
Mz,Ed/MN,z,Rd = 0.01 < 1.00   (6.2.9.1.(2)) 
(My,Ed/MN,y,Rd)^ 1.66 + (Mz,Ed/MN,z,Rd)^1.66 = 0.09 < 1.00   (6.2.9.1.(6)) 
Vy,Ed/Vy,T,Rd = 0.00 < 1.00   (6.2.6-7) 
Vz,Ed/Vz,T,Rd = 0.05 < 1.00   (6.2.6-7) 
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Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.21 < 1.00   (6.2.6) 
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.21 < 1.00   (6.2.6) 
Global stability check of member: 
Lambda,y = 61.68 < Lambda,max = 210.00          Lambda,z = 61.68 < Lambda,max = 210.00    STABLE 
My,Ed,max/Mb,Rd = 0.23 < 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) = 0.25 < 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) = 0.16 < 1.00   
(6.3.3.(4)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

   Deflections  (LOCAL SYSTEM):   
uy = 0.01 cm  <  uy max = L/150.00 = 1.60 cm Verified 
Governing Load Case:   7 SLS:CHR/1=1*1.00 + 2*1.00  (1+2)*1.00 
uz = 0.20 cm  <  uz max = L/150.00 = 1.60 cm Verified 
Governing Load Case:   7 SLS:CHR/1=1*1.00 + 2*1.00  (1+2)*1.00 

   Displacements (GLOBAL SYSTEM):  Not analyzed 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
 
 Išvada: sąlyga tenkinama  
 

Kolonos projektavimas 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   5  Column_5 POINT:   2 COORDINATE:   x = 0.50 L = 0.300 
m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   3 ULS/1=1*1.35 + 2*1.30  1*1.35+2*1.30 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S 355  ( S 355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   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  Iy=226.35 cm4  Iz=226.35 cm4  Ix=354.71 cm4  
tf=0.4 cm  Wply=53.30 cm3  Wplz=53.30 cm3  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
N,Ed = 12.01 kN   My,Ed = -3.74 kN*m  Mz,Ed = -1.51 kN*m  Vy,Ed = 5.02 kN 
Nc,Rd = 482.41 kN  My,Ed,max = -7.47 kN*m  Mz,Ed,max = -3.01 kN*m Vy,c,Rd = 139.26 kN 
Nb,Rd = 459.18 kN  My,c,Rd = 17.20 kN*m  Mz,c,Rd = 17.20 kN*m Vz,Ed = -12.46 kN 
  MN,y,Rd = 17.20 kN*m  MN,z,Rd = 17.20 kN*m Vz,c,Rd = 139.26 kN 
 Mb,Rd = 17.20 kN*m   
   Class of section = 1 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
z = 0.00 Mcr = 3632.62 kN*m Curve,LT - d XLT = 1.00 
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Lcr,low=0.600 m Lam_LT = 0.07 fi,LT = 0.38 XLT,mod = 1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis: 
Ly = 0.600 m  Lam_y = 0.40  Lz = 0.600 m  Lam_z = 0.40  
Lcr,y = 1.200 m  Xy = 0.95  Lcr,z = 1.200 m  Xz = 0.95  
Lamy = 30.84  kyy = 0.79  Lamz = 30.84  kyz = 0.47 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
N,Ed/Nc,Rd = 0.02 < 1.00   (6.2.4.(1)) 
My,Ed/MN,y,Rd = 0.22 < 1.00   (6.2.9.1.(2)) 
Mz,Ed/MN,z,Rd = 0.09 < 1.00   (6.2.9.1.(2)) 
(My,Ed/MN,y,Rd)^ 1.66 + (Mz,Ed/MN,z,Rd)^1.66 = 0.10 < 1.00   (6.2.9.1.(6)) 
Vy,Ed/Vy,c,Rd = 0.04 < 1.00   (6.2.6.(1)) 
Vz,Ed/Vz,c,Rd = 0.09 < 1.00   (6.2.6.(1)) 
Global stability check of member: 
Lambda,y = 30.84 < Lambda,max = 210.00          Lambda,z = 30.84 < Lambda,max = 210.00    STABLE 
My,Ed,max/Mb,Rd = 0.43 < 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) = 0.45 < 1.00   
(6.3.3.(4)) 
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.37 < 1.00   
(6.3.3.(4)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
LIMIT DISPLACEMENTS 

   Deflections  (LOCAL SYSTEM):  Not analyzed 

   Displacements (GLOBAL SYSTEM):   
vx = 0.01 cm  <  vx max = L/150.00 = 0.40 cm Verified 
Governing Load Case:   7 SLS:CHR/1=1*1.00 + 2*1.00  (1+2)*1.00 
vy = 0.00 cm  <  vy max = L/150.00 = 0.40 cm Verified 
Governing Load Case:   7 SLS:CHR/1=1*1.00 + 2*1.00  (1+2)*1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
Section OK !!! 
 
 Išvada: sąlyga tenkinama  
  

2.8. Smeigių kiekio laiptinės stogui skaičiavimas 

 Stogo izoliacijos tvirtinimui naudojamų smeigių kiekis apskaičiuojamas pagal STR 2.04.01:2018 3 

priedo 1.1 p. formulę: 

;Q
f

sum
f W

w
n   

(3.1) 

 

čia: nf  – tvirtinimo elementų kiekis (vnt./m²); 

wsum – suminis vėjo slėgis į stogo paviršių atitinkamoje stogo zonoje (kPa). Imamas iš vėjo apkrovų 

skaičiavimų; 

 Wf  – vieno tvirtinimo elemento projektinis stipris (kN). Wf  = 0,6 kN; 

 Q  – vėjo poveikio dalinio patikimumo koeficientas (Q = 1,3). 
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2.6 pav. Laiptinės stogo suskirstymas zonomis. 

Kampų zonos: 

ce = -3,0 (STR 2.04.01:2018 3 priedo 3.1 pav.). 

𝑤௦௨௠ଵ = 𝑞௥௘௙ ⋅ 𝑐(17,8) ⋅ (𝑐௘ + 𝑐௜) = 0,64 ⋅ 0,81 ⋅ (−3,0 − 0,2) = −1,66 𝑘𝑃𝑎; 

𝑛௙ଵ =
𝑤௦௨௠ଵ

𝑊௙
∙ 𝛾ொ =

1,66

0,6
∙ 1,3 = 3,6 → 𝑝𝑟𝑖𝑖𝑚𝑎𝑚𝑎𝑠 𝑠𝑚𝑒𝑖𝑔𝑖ų 𝑠𝑘𝑎𝑖č𝑖𝑢𝑠: 4 𝑣𝑛𝑡./𝑚ଶ. 

Pakraščių zonos: 

ce = -2,0 (STR 2.04.01:2018 3 priedo 3.1 pav.). 

𝑤௦௨௠ଶ = 𝑞௥௘௙ ⋅ 𝑐(17,8) ⋅ (𝑐௘ + 𝑐௜) = 0,64 ⋅ 0,81 ⋅ (−2,0 − 0,2) = −1,14 𝑘𝑃𝑎; 

𝑛௙ଶ =
𝑤௦௨௠ଶ

𝑊௙
∙ 𝛾ொ =

1,14

0,6
∙ 1,3 = 2,47 → 𝑝𝑟𝑖𝑖𝑚𝑎𝑚𝑎𝑠 𝑠𝑚𝑒𝑖𝑔𝑖ų 𝑠𝑘𝑎𝑖č𝑖𝑢𝑠: 3 𝑣𝑛𝑡./𝑚ଶ. 

Centrinė zona: 

𝑤௦௨௠ଷ = 𝑤௘ଵ = 𝑤௘ଶ = −0,42 𝑘𝑃𝑎; 

𝑛௙ଷ =
𝑤௦௨௠ଷ

𝑊௙
∙ 𝛾ொ =

0,42

0,6
∙ 1,3 = 0,91 → 𝑝𝑟𝑖𝑖𝑚𝑎𝑚𝑎𝑠 𝑠𝑚𝑒𝑖𝑔𝑖ų 𝑠𝑘𝑎𝑖č𝑖𝑢𝑠: 1 𝑣𝑛𝑡./𝑚ଶ. 

 

2.9.  Vėdinamos sistemos atplėšimo nuo pagrindo skaičiavimas 

 Mechaniškai tvirtinamos vėdinamos sistemos projektinis atplėšimo stipris 𝑅௠௧: 

𝑅௠௧ =
ேೝ೟∙௡

௚೘೟
=

ଵ,ଵ∙ସ

ଵ,ହ
= 2,93 𝑘𝑃𝑎. 

Čia: 
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𝑁௥௧ – tvirtinimo prie pagrindo elemento ištraukimo jėga iš pagrindo, kurią pateikia gamintojas 

(kN); 

𝑛 – bendras tvirtinimo elementų kiekis pagal gamintojo tvirtinimo elementų išdėstymo schemą 

(vnt/m2); 

𝑔௠௧ – atsargos koeficintas mechaniškai tvirtinamai vėdinamai sistemai. Kai suminis karkaso ir 

apdailos elementų sistemos svoris be klijų ne didesnis už 30 kg/m2, 𝑔௠௧ = 1,5. 

 

 

 

Išvada: 𝑹𝒎𝒕 = 𝟐, 𝟗𝟑 𝒌𝑷𝒂 > 𝒔𝒅𝒔 = 𝟐, 𝟕𝟔 𝒌𝑷𝒂, vėdinama fasado sistema prie pagrindo 

tvirtinama 4 vnt./m2 elementais. Vieno elemento ištraukiamoji galia 𝑵𝒓𝒕 = 𝟏, 𝟏 𝒌𝑵 <

𝑵(𝑹𝒕,𝒕𝒗) = 𝟏, 𝟎𝟑 𝒌𝑵. 


