


STRAN   1 KANDELABRI TEHNICNO POROCILO 
 

SPLOŠNO O OBJEKTU 

 

TEMELJ KANDELABRA ZA LUČI  

 

V projektu je obdelan  temeljenje kandelabrov za luči obšportnem igrišču. 

Pridobljeni so podatki o kandelabrih, višine 12 m in 9.8 m. Dodano imajo še sidrno ploščo 300 x 

300 mm z po štirimi sidri M18 dolžine 1000 mm KV 8.8 

Določiti je potrebno točkovni temelj. Točkovni temelj je 150 x 150 x 60 cm.  

Nastavek 80 x 80 x 50 cm. Spodnja kota temelja je -120 cm. 

Armatura v peti temelja: spodaj v obeh smereh fi 14 / 20 cm in zgoraj fi 12/20 cm v obeh smereh  

V nastavku temelja: po stranici oboda 3 fi 14. Z vogalno armaturo 1 fi 14. stremena  fi 10 /15 cm  

MATERIAL KONSTRUKCIJE 

Beton c25/30 armatura B500 

Debelina zaščitnega sloja betona vseh armiranobetonskih elementov, ki so v stiku z vodo ali 

zemljo je 3,00 cm.  



STRAN   2 KANDELABRI TEHNICNO POROCILO 
 

3.6  STATIČNI RAČUN 

 

ANALIZA VPLIVOV 

Obremenitve – vplivi na objekt so določene z upoštevanjem veljavnih predpisov ( Evrokod-ov ) 

Stalna in koristna obtežba 
 

Streha kritina nad vsemi objekti in nadstrešnico 

 

Teža kandelabra z lučmi  

strop + instalacije    3,00 KN   

skupaj      3,00 KN 

 

OBTEŽBA VETRA   

OSNOVNE VREDNOSTI OBTEŽBE VETRA  

Temeljna osnovna hitrost vetra Vb,0= 20,0000 m/s 

 Cdir= 1,0    Csesaon= 1,0 

Osnovna hitrost vetra je tako Vb= 20,0 m/s 

Višina nad tlemi Ze = 12,0 m 

Kategorija terena kat = 2 

 z0= 0,0500 

 zmin= 2,0000 

faktor terena kr= 0,1900 

 Cr(z)= 0,7779 

 

Srednja hitrost vetra je vm(z)= 15,55 m/s 

Vetrna turbolenca  lv(z)= 0,24 

Tlak pri največjih sunkih vetra qp(z)= 0,41 KN/m2 

Osnovni tlak  qb= 0,25 KN/m2 

PRITISK VETRA NA CILINDRE KANDELABRE 

Re= b x V(z) /ni   =  0.17*15.55 /1.5 10-6  = 1.76 106 

b = širina prereza v smeri vetra: =.17 m  

v(z) = srednja hitrost vetra = 15.55 m  

ni= kinematična viskoznost zraka= 1.5 10-6  m2/s 

Cpe = Cp0 *PSIlamda alfa = 1*1 =1.00 

Cp0 = 1 

PSIlamda alfa = 1 

Pri kotu alfa = 0  Cp0 = 1 

 Cpe =         1,0     

we = Cpe * qp(Z)   we=   0,41  kN/m2 

Ker je kandelaber fi 0.17m je sila na plašč 0.41 KN/m2 x 0.17 m = 0.070 KN/m 



OSNOVNE VREDNOSTI OBTEŽBE VETRA

Osnovna hitrost vetra:

Temeljna osnovna hitrost vetra Vb,0= 20,0000 m/s

Cdir= 1,0000
Csesaon= 1,0000

Osnovna hitrost vetra je tako Vb= 20,0000 m/s

Srednji veter

Višina nad tlemi Ze = 12,0000 m

Kategorija terena kat = 3
z0= 0,3000
zmin= 5,0000

faktor terena kr= 0,2154
Cr(z)= 0,7945

Srednja hitrost vetra je vm(z)= 15,8909 m/s

Vetrna turbolenca
lv(z)= 0,2711

Tlak pri največjih sunkih vetra
qp(z)= 0,4573 kN/m2

Osnovni tlak
qb= 0,2500 kN/m2

Faktor izpostavljenosti
Ce(z)= 1,8293
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Osnovni podatki o modelu 
 
 
Datoteka: KANDELAVER.twp 
Datum preračuna: 18.5.2023 

 
 
Način preračuna: 2D model (Xp, Zp, Yr) 

 

X Teorija I-ga reda  Modalna analiza  Stabilnost 

 

 Teorija II-ga reda  Seizmični preračun  Faze gradnje 

 

 Nelinearen preračun 

 
 
Velikost modela 
Število vozlišč: 5 
Število ploskovnih elementov: 0 
Število grednih elementov 4 
Število robnih elementov 6 
Število osnovnih obtežnih primerov: 2 
Število kombinacij obtežb: 4 

 
Enote mer 
Dolžina: m [cm,mm] 
Sila: kN 
Temperatura: Celsius 
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Vhodni podatki - Konstrukcija 
 

Tabele materialov 
No Naziv materiala E[kN/m2] μ γ[kN/m3] αt[1/C] Em[kN/m2] μm 

1 Jeklo 2.100e+8 0.30 78.50 1.000e-5 2.100e+8 0.30 

 

Seti gred 
 

Set: 1   Prerez: D= 168.3x6, Fiktivna ekscentričnost 

 

Mat. A1 A2 A3 I1 I2 I3 

1 - Jeklo 3.059e-3 1.529e-3 1.529e-3 2.016e-5 1.009e-5 1.009e-5 

 
 

Set: 2   Prerez: D= 141.3x5, Fiktivna ekscentričnost 

 

Mat. A1 A2 A3 I1 I2 I3 

1 - Jeklo 2.141e-3 1.070e-3 1.070e-3 9.952e-6 4.979e-6 4.979e-6 

 
 

Set: 3   Prerez: D= 114.3x5, Fiktivna ekscentričnost 

 

Mat. A1 A2 A3 I1 I2 I3 

1 - Jeklo 1.717e-3 8.580e-4 8.580e-4 5.136e-6 2.569e-6 2.569e-6 

 
 

Set: 4   Prerez: D= 88.9x5, Fiktivna ekscentričnost 

 

Mat. A1 A2 A3 I1 I2 I3 

1 - Jeklo 1.318e-3 6.586e-4 6.586e-4 2.326e-6 1.164e-6 1.164e-6 

 

Seti točkovnih podpor 
Set K,R1 K,R2 K,R3 K,M1 K,M2 K,M3 

1 1.000e+10 1.000e+10 1.000e+10 1.000e+10 1.000e+10 1.000e+10 

 

Konture točkovnih podpor 
Vozlišča Set 

1 1 
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Vhodni podatki - Obtežba 
 

Lista obtežnih primerov 
LC Naziv pX [kN] pY [kN] pZ [kN] 

1 LASTNA TEŽA (g) 0.00 0.00 -2.94 

2 VETER -2.40 0.00 0.00 

3 Komb.: 1.35xI+1.5xII -3.60 0.00 -3.97 

4 Komb.: I+1.5xII -3.60 0.00 -2.94 

5 Komb.: 1.35xI 0.00 0.00 -3.97 

6 Komb.: I 0.00 0.00 -2.94 
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 Obt. 2: VETER
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Statični preračun 

REAKCIJE NA TEMELJ 
 

 

POMIKI KONSTRUKCIJE 
 

 

 -357.94 
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 Obt. 2: VETER

 Vplivi v gredi: max Xp= -0.00 / min Xp= -357.94 m / 1000
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Dimenzioniranje (beton) 
 
Merodajna obtežba - EC 2 (EN 1992-1-1:2004) 
 
 
Obtežni primeri 
I       LASTNA TEŽA (g) - <Stalna>(dolgotrajno) 
II      VETER - <Veter>(kratkotrajno) 
 
 
Materialni koeficienti varnosti 
[SP] Stalne in prehodne kombinacije: γC = 1.50, γS = 1.15 
[SE] Seizmične kombinacije: γC = 1.50, γS = 1.15 
[IN] Nezgodne kombinacije: γC = 1.20, γS = 1.00 
 
 
Kombinacije obtežb iz sheme kombinacij 
1. [SP]   1.35×I+1.50×II 
2. [SP]   I+1.50×II 
3. [SP]   1.35×I 
4. [SP]   I 
 
 
Uporabniško določene kombinacije obtežb 
1. [SP]   1.35×I+1.50×II 
2. [SP]   I+1.50×II 
3. [SP]   1.35×I 
4. [SP]   I 
 
 
 
Kombinacije za preračun razpok in upogiba 
(karakteristične kombinacije - dolgotrajno) 
1.   I 
2.   I 
 
(karakteristične kombinacije - kratkotrajno) 
1.   II 
2.   --- 
 
 
 
Kombinacije za preračun razpok in upogiba 
(pogoste kombinacije - dolgotrajno) 
1.   I 
2.   I 
 
(pogoste kombinacije - kratkotrajno) 
1.   0.20×II 
2.   --- 
 
 
 
Kombinacije za preračun razpok in upogiba 
(kvazi-stalne kombinacije - dolgotrajno) 
1.   I 
 
(kvazi-stalne kombinacije - kratkotrajno) 
1.   --- 
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PRIMERI RAZNI 

1. KANDELABER TEMELJ 

Symmetric footing with eccentric load 

(EC2 EN1992-1-1:2004, EC0 EN1990:2002, EC7 EN1997-1-1:2004, +SIST EN) 

 0.600  

 1.500  

  

 

 

Pg = 3.00 kN 
Pq = 0.00 kN 

Mxxg = 0.00kNm 
Mxxq = 15.00kNm 
Mxxe = 0.00kNm 
Myyg = 0.00kNm 
Myyq = 0.00kNm 
Myye = 0.00kNm 

 C25/30 - B500C 
 quk=0.200N/mm2 

Reinforced concrete design 

Concrete-Steel class: C25/30-B500C   (EC2 §3) 

Environmental class :  XC1   (EC2 §4.4.1) 

Concrete cover      : Cnom=50 mm   (EC2 §4.4.1) 

Concrete weight     :  25.0 kN/m3 

γc=1.50, γs=1.15                     (EC2 Table 2.1N) 

fcd=αcc·fck/γc=1.00x25/1.50=16.67 MPa   (EC2 §3.1.6) 

fctd=αct·fctk0.05/γc=1.00x1.8/1.50=1.20 MPa   (EC2 §3.1.6) 

fyd=fyk/γs=500/1.15=435 MPa   (EC2 §3.2.7) 

Modulus of elasticity of concrete Ecm=31.0 GPa 

2. Dimensions, materials, loads 

Dimensions 

Footing        Lx= 1.500 m  Ly= 1.500 m 

Column         cx= 0.600 m  cy= 0.600 m 

Height of footing            h= 0.600 m 

Depth of footing            hf= 1.200 m 

Base area of footing        Af=  2.25 m2 

Volume of footing           Vf=  1.57 m3 

Materials of footing 

Concrete-Steel class: C25/30-B500C   (EC2 §3) 

Concrete cover: Cnom=50 mm   (EC2 §4.4.1) 

Effective depth of cross section d=h-d1, d1=Cnom+  (3/2)=50+3x14/2=71mm, d=600-71=529mm 

Soil 

Soil bearing pressure   quk= 0.200 N/mm2 

Unit weight of soil      γ=20.000 kN/m3 
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Pg. 2 

Loads 

                                              permanent variable 

Self weight   kN                    1.57x25.00    39.25  

Soil weight   kN        (2.25x1.20-1.57)x20.00    22.60  

Vertical load kN                                   3.00    0.00  

Moment Mxx    kNm                                  0.00   15.00  

Moment Myy    kNm                                  0.00    0.00  

3. Eurocode parameters 

Check of soil bearing capacity   (EC7 EN1997-1-1:2004, §6) 

Partial factors for actions and soil properties   (EC7 Tab. A.1-A.4, EC8-5 §3.1) 

Equilibrium limit state (EQU), Structural limit state (STR), Geotechnical limit state (GEO) 

                                                (  EQU  )  (STR/GEO) 

                                                           ( A1+M1 ) 

Actions    Permanent Unfavorable          γGdst:     1.10      1.35 

           Permanent Favorable            γGstb:     0.90      1.00 

           Variable  Unfavorable          γQdst:     1.50      1.50 

           Variable  Favorable            γQstb:     0.00      0.00 

Soil       Angle of shearing resistance      γφ:     1.25      1.00 

parameters Effective cohesion                γc:     1.25      1.00 

           Undrained shear strength         γcu:     1.40      1.00 

           Unconfined strength              γqu:     1.40      1.00 

           Weight density                    γw:     1.00      1.00 

γR,v(R2)=1.40, γR,h(R2)=1.10, γR,e(R2)=1.40 

Partial safety factors for actions :  γG=1.35, γQ=1.50  (EC0 Annex A1) 

Combination of accidental actions  :(EC7)   ψ2 =0.30 

Combination of accidental actions  :(EC2)   ψ2 =0.30 

Design of reinforced concrete   (EC2 EN1992-1-1:2004) 

4. Check of soil bearing capacity   (EC7 EN1997-1-1:2004, §6) 

4.1.  (EQU), 1.10xPermanent + 1.50xVariable   (EC7 §2.4.7.2) 

Design Loads 

Ned  = 1.10x   64.85+1.50x    0.00=   71.33 kN 

Medxx= 1.10x    0.00+1.50x   15.00=   22.50 kNm 

M 

M 

q 

N 

M 

Ed 

Ed 

Ed(yy) 

Ed(xx) 

Eccentricities, soil pressures, footing area 

relative eccentricity  ex/Lx=Myy/(N·Lx)= 0.000 

relative eccentricity  ey/Ly=Mxx/(N·Ly)= 0.210 

soil pressure  q1= 0.073 N/mm2 

soil pressure  q2= 0.000 N/mm2 

soil pressure  q3= 0.000 N/mm2 

soil pressure  q4= 0.073 N/mm2 

zero pressure line  yo=0.20 m, θ=0° 

effective footing area 86.91% 

4 1 

2 3 

 
 

 
 

 

Check bearing resistance failure Rd>=Vd   (EC7 EN1997-1-1:2004, §6.5.2) 

relative load eccentricities ex/Lx=Myy/(N·Lx)=0.000, ey/Ly=Mxx/(N·Ly)=0.210 

relative load eccentricities <=0.333   (EC7 §6.5.4) 

effective design length of footing L'=1.500x(1-2x0.000)=1.500 m   (EC7 Annex D) 

effective design width  of footing B'=1.500x(1-2x0.210)=0.870 m 

effective design area of footing  L'B'=1.500x0.870=1.31 m2 

Design bearing resistance of footing Rd=1000x1.31x0.200/1.40=187.14 kN > Vd=71.33 kN 

Effective footing area 86.91%>50.00%   (EC7 §6.5.4) 
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4.2.  (STR/GEO A1+M1), 1.35xPermanent + 1.50xVariable   (EC7 §2.4.7.3) 

Design Loads 

Ned  = 1.35x   64.85+1.50x    0.00=   87.55 kN 

Medxx= 1.35x    0.00+1.50x   15.00=   22.50 kNm 

Eccentricities, soil pressures, footing area 

relative eccentricity  ex/Lx=Myy/(N·Lx)= 0.000 

relative eccentricity  ey/Ly=Mxx/(N·Ly)= 0.171 

soil pressure  q1= 0.079 N/mm2 

soil pressure  q2= 0.000 N/mm2 

soil pressure  q3= 0.000 N/mm2 

soil pressure  q4= 0.079 N/mm2 

zero pressure line  yo=0.02 m, θ=0° 

effective footing area 98.60% 

4 1 

2 3 

 
 

 
 

 

Check bearing resistance failure Rd>=Vd   (EC7 EN1997-1-1:2004, §6.5.2) 

relative load eccentricities ex/Lx=Myy/(N·Lx)=0.000, ey/Ly=Mxx/(N·Ly)=0.171 

relative load eccentricities <=0.333   (EC7 §6.5.4) 

effective design length of footing L'=1.500x(1-2x0.000)=1.500 m   (EC7 Annex D) 

effective design width  of footing B'=1.500x(1-2x0.171)=0.987 m 

effective design area of footing  L'B'=1.500x0.987=1.48 m2 

Design bearing resistance of footing Rd=1000x1.48x0.200/1.40=211.43 kN > Vd=87.55 kN 

Effective footing area 98.60%>50.00%   (EC7 §6.5.4) 

5. Internal actions for reinforced concrete design 

Moments M and shearing forces V, are computed at column faces.  

Shearing forces V* are computed at distance d=0.529m from the column face. 

They are computed, by numerical integration of the soil pressure under the footing. 

5.1. Loading 1.35xPermanent + 1.50xVariable 

Design Loads 

Ned  = 1.35x   64.85+1.50x    0.00=   87.55 kN 

Medxx= 1.35x    0.00+1.50x   15.00=   22.50 kNm 

Eccentricities, soil pressures, footing area 

relative load eccentricities ex/Lx=Myy/(N·Lx)=0.000, ey/Ly=Mxx/(N·Ly)=0.171 

soil pressures  q1=0.079, q2=0.000, q3=0.000, q4=0.079 N/mm2 

zero pressure line  yo=0.02 m, θ=0° 

pressure due to self weight+soil weight  qg=0.001x1.35x(39.25+22.60)/2.25=0.037 N/mm2 

Shear at critical section + (self weight+soil weight) q·Acont+qg·A=87.45 kN 

Internal actions (bending moments, shearing forces) 

Myy(1)=    1.66 kNm, V(1)=    7.39 kN, V*(1)=    0.00 kN 

Myy(2)=    1.66 kNm, V(2)=    7.39 kN, V*(2)=    0.00 kN 

Mxx(3)=    5.14 kNm, V(3)=   20.16 kN, V*(3)=    0.00 kN 

Mxx(4)=    0.00 kNm, V(4)=    0.00 kN, V*(4)=    0.00 kN 
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6. Design for bending   (EC2 EN1992-1-1:2004, §6.1) 

Maximum design moments 

Med(yy)=      1.66 kNm, b= 1500 mm, d=  529 mm 

Med(xx)=      5.14 kNm, b= 1500 mm, d=  529 mm 

Med=1.66kNm, b=1500mm, d=529mm, Kd=50.24, x/d=0.00 

εc/εs=0.1/20.0, Ks=2.30,   As= 0.07cm2 

Minimum reinforcement As>=0.26bd·fctm/fyk  (As= 7.15cm2/m) (EC2 §9.3.1) 

Minimum reinforcement    ( 7.16cm2/m) 

Med=5.14kNm, b=1500mm, d=529mm, Kd=28.56, x/d=0.01 

εc/εs=0.2/20.0, Ks=2.31,   As= 0.22cm2 

Minimum reinforcement As>=0.26bd·fctm/fyk  (As= 7.15cm2/m) (EC2 §9.3.1) 

Minimum reinforcement    ( 7.16cm2/m) 

M 

M 

Ed(yy) 

Ed(xx) 

Reinforcement of footing 

Reinforcement in x-x direction:    ( 7.16cm2/m) ,    (12.32cm2) 

Reinforcement in y-y direction:    ( 7.16cm2/m) ,    (12.32cm2) 

7. Design for shear   (EC2 EN1992-1-1:2004, §6.2) 

The design for shear is covered by the design in punching shear, 

because the critical rupture surface is considered at angle   θ=45°, tan(θ)=1 

8. Design for punching shear   (EC2 EN1992-1-1:2004, §6.4) 

Footing cantilevers in x-x, L1=0.450<d=0.529m, L2=0.450<d=0.529m 

Footing cantilevers in y-y, L1=0.450<d=0.529m, L2=0.450<d=0.529m 

the width of footing cantilevers is < footing height d. 

he critical rupture surface at angle 45°, 

is outside the area of the footing. 

The check for punching shear is satisfied 

9. Anchorage of footing reinforcement   (EC2 §9.8.2.2, §8.4) 

x=h/2=0.300m, R=1000x0.079x0.300x1.500=35.55 kN 

e=0.15b=0.090m ze=0.390 m, zi=0.900d=0.476m 

Fs=R·ze/zi=35.55x0.390/0.476=29.12 kN 

σsd=Fs/As=1000x29.12/1232=24 MPa 

Basic required anchorage length   (EC2 Eq.8.3) 

lb,rqd= () (σsd/fbd) =(14/4)x(24/2.70)=31mm 

fbd=2.25x1.00xfctd=2.70 MPa       (EC2 §8.4.2) 

Design anchorage length    (EC2 §8.4.4, T.8.2) 

lbd=0.70x31=22mm, Cnom=50mm>3x14=42mm =() 

Minimum anchorage length lb,min=max(0.30lbrqd,  ,100mm)=140mm 

Necessary anchorage length of longitudinal reinforcement Lbd=140mm =0.140m 

lbd=140mm<(x-Cnom)=250.00. Sufficient length is available 

d 

b 

z 

N 

F 

F 

l 

F 

B 

z e 

i 

e 

Ed 

c 

s s,max 

b 

x 

A 

R 

h 
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10. Reinforcing bar schedule 

Num type reinforcing bar [mm] items g/m  

[kg/m] 

length  

[m] 

weight  

[kg] 

1390   1  1 8 14 1.210  1.390   13.46  

1390   2  2 8 14 1.210  1.390   13.46  

Total weight [kg]   26.92  
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 Specifikacija armature AB temelje za reflektorje  

 ozn 
 oblika in mere 
 (cm) 

 St 37-2 Ø 
 (mm) 

 
 BSt500Ø 
 (mm) 

 l 
 (cm) 

 k 
 (kom) 

 d 
 (m) 

 temelj za razsvetljavo (10 kom.) 

 1 

 

  14  244  80  195.20 

 2 

 

  14  241  80  192.80 

 3 

 

  12  244  80  195.20 

 4 

 

  12  241  80  192.80 

 5 

 

  10  201  40  80.40 

 6 

 

  14  125  160  200.00 

 7 

 

  10  133  50  66.50 

 8 

 

  10  131  50  65.50 

 9 

 

  10  397  40  158.80 

 
 
 

 Rekapitulacija armature AB temelje za reflektorje  

 Ø 
 (mm) 

 d 
 (m) 

 kg/m' 
 Teža 
 (kg) 

 BSt500S 

 10  371.2  0.649  240.91 

 12  388  0.920  356.96 

 14  588  1.252  736.18 

 Skupaj 1334.05 
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ARMATURNI NAČRTI
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