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TEHNICNO POROCILO
1. OPIS OBJEKTA

Naziv stavbe Dvigalo ob stavbi prizidka k reaktorju Il

Predvidena uporaba Vertikalna komunikacija

Objekt sestavlja AB dvigalni jaSek in podaljSani podesti iz obstojeCega

Splosen opis jeklenega stopnisca.

Gabariti objekta 2,1mx4,9mx11,9m

2. OPIS KONSTRUKCLUE
2.1. STATICNI SISTEM

Staticni sistem objekta sestavljajo AB stene (ploskovni elementi) temeljeno na pilotih (linijski elementi) in
jeklena konstrukcija (linijski elementi).

2.2. RACUNSKI PRISTOP

ZaizraCun je uporabljena metoda konc¢nih elementov (MKE). Za doloCitev armature je uporabljena
linearna metoda (TPR) v kombinaciji z modalno analizo s spektri odziva. Jeklena konstrukcija je
kontrolirana lo¢eno (TPR).

3/37



3312 PREBOLD

Luka KOGEVAR s.p. DECEN d.o.o.
K Sv. Lovrenc 41 Sesée pri Preboldu 32A
H 3312 PREBOLD

2.3. NOSILNI ELEMENTI
2.3.1. TEMELJI

Dvigalni jaSek je temeljen na temeljni ploSCi debeline 40cm, ki leZi na 6 pilotih @40cm globine 6m. Oporni
AB zid je temeljen na pasovnih temeljih dim. 60/40cm. Zaliti morajo biti z betonom kvalitete C25/30, XC1
in armirani z armaturo B500B.

2.3.2. ARMIRANOBETONSKE STENE

AB stene bodo debeline 20cm in 25¢cm, zalite z betonom C30/37, XF1, XC4 in armirane z armaturo B500B.

2.3.3. PLOSCE

PloSca na vrhu dvigalnega jaSka je debeline 15 cm, zalite z betonom C30/37, XF1, XC4 in armirane z
armaturo B500B. PloSCo je potrebno pustiti zaopazeno minimalno 7dni.

2.3.4. KROVNI SLO)J

Krovni sloj betona velja za vso temeljene 4cm (piloti, temeljne ploSCe, pasovni temelji) in za vse viSje
leZzeCe AB elemente 3 cm od zunanjosti betona do armature.

2.3.5. NEGABETONA

Svetuje se, da se beton vgrajuje pri temperaturi okolja 5-40°C. Izven tega obmocja se smatra za
betoniranje v ekstremnih pogojih in so potrebni posebni ukrepi in dodatki. Pod nego betona se smatra, da
je betonu v zaCetku hidratacije zagotovljena ustrezna vlaga. Spodnja tabela predstavlja potrebno Stevilo
dni nege betona (zalivanje) v odvisnosti od temperature in relativne vlage okolja.

RH [%]

temp. [°C] 0-25 25-50 50-75 75-100
35-40 7 6 5 4
30-35 6 5 4 3
25-30 5 4 3
20-25 4 3
15-20 3 brez posebne nege
10-15 3
5-10 3 3

Mocenje betona v prvih 12h je potrebno opravljati z nastavkom za meglo ali prho. Po tem lahko s curkom.
V poletnih dneh je priporocena uporaba vodo-vpojnega pokrivala npr. karton, koprena, filc, itd.

2.3.6. JEKLENA KONSTRUKCIJA

Preverjeni so glavni nosilni elementi. DelavniSke nacrte izdela izbrani izvajalec.
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2.4. POZARNA VARNOST
SISTEN 1992-1-2:2005

Iz Studije poZzarne varnosti izhaja, da mora konstrukcija objekta zagotavljati pozarno odpornost za ¢as 30
minut. Nosilni elementi konstrukcije (stene, stebri, ploS¢e, nosilci) morajo izpolnjevati pogoje za razred
REI 30. Zahteve iz Studije poZarne varnosti so za armiranobetonske nosilne elemente upo$tevane tako, da
so zagotovljene minimalne dimenzije nosilnih elementov konstrukcije ter minimalni osni odmiki armature
od roba betona posameznih konstrukcijskih elementov.

V skladu s SIST EN 1992-1-2:2005 so upoStevane naslednje minimalne dimenzije:
- polne nosilne stene (REI 30): dmin =17 cM, amin = 2.5cmM

Debeline nosilnih armiranobetonskih sten v objektu bodo 20cm in 25cm. Zascitni sloj za znaSa 3.0cm, kar
izpolnjuje pogoje o minimalni osni oddaljenosti armature od roba betona (amin).

3. LASTNOSTI TEMELJNIH TAL

Vrednosti temeljnih tal so privzete iz Geomehanskega porocCila » GG 31/12 GS« iz dne 26.06.2012 podjetja
GEOSTERN d.o.o0. Ekstrapolirane so naslednje vrednosti:

- Modul reakcije tal za pilote:
= nakonici pilotov 4,7 MN/m, z=10m
= bocno na plas¢ 30 MN/m?, z€(9m,10m)
= bocno naplasc 6,45 MN/m?, z€(4m,9m)

- Modul reakcije tal bo¢no na AB stene 0,84 MN/m?
- Prenos sil temeljne ploSce na temeljna tla je onemogocen
Zamodalno analizo s spektri odziva je uporabljen podan tip tal B.

Pred izvedbo globokega temeljenja mora geomehanik ugotoviti dejanske vrednosti temeljnih tal in pisno
potrditi ekstrapolirane vrednosti. V kolikor ugotovljene vrednosti niso enake ali ne presegajo
ekstrapoliranih, se o tem obvesti projektanta gradbenih konstrukcij. Gradnja se ustaviti do nadaljnjih
navodil.

4. MATERIALI

4.1. BETON
EN 206, EN 197
KVALITETA C25/30:
Specifi€na gostota Vi = 23,3 KN/m?®
Tla¢na trdnost foe=2,5 kN/cm?
Natezna trdnost fem = 0,26 KN/cm?
Elasti¢ni modul Ecm=3100 kN/cm?
Koef. temp. raztezka o, = 1%x10-5/°C
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KVALITETA C30/37:

SpecifiCnha gostota
Tlacna trdnost
Natezna trdnost
Elasti¢ni modul
Koef. temp. raztezka

Vi = 23,3 KN/m?
foc= 3,0 kN/cm?
fem = 0,29 kKN/cm?
Ecm = 3300 kN/cm?
o, =1x10-5/°C

4.2. ARMATURA

KVALITETA B500B:

Specifi¢na gostota
Meja elasti¢nosti
Elasti¢ni modul
Koef. temp. raztezka

EN 10025-2, EN 10080

V= 78,5 KN/m?
fie=50 kN/cm?
Es=20 MN/cm?
0, =1.2x10-5/°C

4.3. KONSTRUKCIJSKO JEKLO

KVALITETA $235:
SpecifiCna gostota
Napetost tecenja
Natezna trdnost
Elasti¢ni modul

Korelacijski faktor zvarov

Koef. temp. raztezka

EN 1993-1-1, EN 10025, EN 10113, EN 10210, EN 10219

Y= 78,5 KN/m?
f,= 23,5 kN/cm?
f, =36 kN/cm?
Es=21MN/cm?

BW = 0’8

0.=1.2x10-5/°C
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5. OBETZBA
5.1. STALNA OBTEZBA
5.1.1. LASTNATEZA"G"

SISTEN 1991-1-1:2004

Lastna teZa je samodejno upoStevana v programu za stati¢ni prerac¢un. Za specificno gostoto
uporabljenega materiala glej poglavje »Materiali«.

5.1.2. ZEMELJSKI PRITISK "SP"

Podatki zasipnega materiala:

yikg/m?l| o1 |, 1| p |E [kKNom?]
2141 41,5 33,2 02 47,78
Well graded gravel

GW-dh

Bocna obremenitev sten:
Pm =Po + V- (Ah +2) - (1 — sin(p))
Pm(1,4m) = 21,4 kN - 1,4m - (1 — sin(33,2°)) = 13,8%

Pm(2,0m) = 21,4 kN - 2,0m - (1 — sin(33,2°)) = 19,7%
Pm(3,5m) = 21,4 kN - 3,5m - (1 — sin(33,2°)) = 33,9%

5.2. SPREMENLJIVA OBTEZBA

5.2.1. KORISTNA OBTEZBA "K"

SISTEN 1991-1-4:2005

Koristno obtezbo predstavljajo vse stvari, ki niso trajno spojene z objektom (pohistvo, oprema, ljudje itd.)
Vrednost koristne obteZbe za stopnis¢e smo izbrali 2,5 kN/m?2. Polno dvigalo upoStevamo kot utez 25kN.

5.2.2. OBTEZBASNEGA "SNOW"

SISTEN 1991-1-3:2004/A1:2015

ZaizraCun je bila uporabljena snezna obtezba (Dlubal - EC SLO) na lokaciji izvedbe objekta:
sk =1,47 kKN/m?

5.2.3. VETER "WIND"

SISTEN 1991-1-4:2005

UpoStevan je bil pritisk vetrne obtezbe na izbrani lokaciji pri osnovni hitrosti vetra v, o= 20 m/s in vetrni
coni lll.
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5.3. POTRESNA OBTEZBA "SM"
SISTEN 1998-1:2005

Zaizra€un vpliva potresa je bila uporabljena modalna analiza s spektri odziva. UpoSteva se odziv
konstrukcije vsmereh XinY.

5.3.1. HORIZONTALNI SPEKTER

Parametri¢na oblika

Faktor pomembnosti:y; =1

Tiptal: B, tip 1

Projektni pospesek tal: ag = 2,698 m/s?

Faktor obnaSanja: q = 3,0

Faktortal: S=1,2

ZaCetek konstantnega dela spektra: T8 = 0,15 s

Konec konstantnega dela spektra: Tc = 0,50 s

Zacetek konstantnega dela premika spektra: To =2,0 s
Koeficient spodnje meje: § =0,2

5.3.2. METODE KOMBINIRANJA

Kombinacija modalnih odzivov: Samodejno (CQC)
Viskozno dusenje: ¢’ = 0,05
Kombinacija komponent seizmi¢nega delovanj: SRSS
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5.4. KOMBINACIJSKI FAKTORIJI

SIST EN 1990:2004

. Stalnain zacasna stanja Nezgodna stanja
Vrstavpliva
neugodno ugodno neugodno Ugodno Yo Y| P,
G- stalni vplivi
G1:lastnateza 1,35 1 1 1 1 1 1
G2:stalnateza 1,35 1 1 1 1 1 1
C:reologija 1,35 0 1 0 1 1 1
Q - spremenljivi vplivi 1,5 0 1 0 0,7 | 05 | 0,3
QB: pisarne 1,5 0 1 0 0,7 0,7 0,6
QD: trgovine 1,5 0 1 0 1 0,9 0,8
QE: skladis¢a 1,5 0 1 0 0 0 0
QH: strehe 1,5 0 1 0
S: Sneg (<1000m) 1,5 0 1 0 0,5 | 0,2 0
W: Veter (po izgradniji) 1,5 0 1 0 06 | 0,2 0
5.5. MEJNO STANJE UPORABNOSTI
SISTEN 1990

Mejne vrednosti pri
karakteristicni

DEL KONSTRUKCUJE .

kombinaciji vplivov

Winax Wy + W3
Strehe nasploh L/200* L/250
Pohodne strehe L/250 L/300
Stropovi nasploh L/250 L/300
Strehe in stropovi, ki nosijo krhke obloge (npr. mavec), in zelo toge predelne stene L/300 L/350
.Strovpow, IFI ppdp|ra!q steb.re., razenvprf.rnerlh, Ce so ti upogibki L/400 L/350
izraCunani pri celoviti analizi konstrukcije
*v primeru, da je wy,,, pomemben za videz konstrukcije L/400 L/500
L razpon med podporami ali dvojna dolzina konzole L/250 -

We Wi
W
Wmax W2 ot
w3

w, nadviSanje neobremenjenega konstrukcijskega elementa

w; zacetni del upogibka zaradi stalnih vplivov v ustrezni kombinaciji skladno z enacbami (6.14a)

w,, del upogibka zaradi dolgotrajnega delovanja stalne obteZbe

ws dodatni del upogibka zaradi spremenljivih vplivov v ustrezni kombinaciji skladno z enacbami (6.14a) do (6.16b)

W;,o; Celoten upogibek kot vsota wy, w, in w

Wiax KONCni upogibek z upoStevanjem nadviSanja
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6. ANALIZA KONSTRUKCIJE
6.1. RACUNSKI MODEL

6.1.1. GEOMETRIJA

V

7 7
| \ \\\
\Vi

L)

2,
=
v;

\

i
==

4
IL ‘

—
¥
¥
(==
o
L,

Racunski model sestavljajo piloti podprti s toCkovnimi in linijskimi vzmetmi. Na pilotih je AB dvigalni jaSek
sestavljen iz ploskovnih elementov. Vse je med sabo togo povezano.
6.2. MODALNA ANALIZA S SPEKTRI ODZIVA

6.2.1. SPEKTER ODZIVA

S, [mfs?]
2608

158

0.540

Tis]
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6.2.2. NIHAJNE OBLIKE

Upostevane so bile vse nihajne oblike katerih participacija presega 0,5% ( &xy V €yy V &5, = 0,005)

Prikazane so prve 4 relevantne nihajne oblike.

0023 0,050

4. nihajna oblika

0,

0,011 |

ol o il °

2. nihajna oblika

0,031

0,038
0,037

5. nihajna oblika
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6.2.3. PARTICIPACIJA MODALNIH MAS

No. f[Hz] TIs] eX eY eZ eXX eYY €l ZieX  ZieY ZieZ ZieXX ZieYY ZieZZ

1 1,16 0,864 0,814 0 0 0 018 0 0814 0 0 0 0,8 0
2 1,18 0,85 0 0,809 0 0,191 0 0 0,814 0,809 0 0,191 0,186 0
4 16,3 0061 0 0,284 0 0,78 0,002 0,001 0,814 0,993 0 0,971 0,188 0,001
5 17,69 0,057 0,185 0 0 0,002 0,808 0 0,999 0,993 0 0,973 0,996 0,001
0,999 0,993 0 0,973 0,996 0,001
6.2.4. OBCUTLJIVOST ETAZ
Storeys XY Z[cm] h[cm] Omax Ptot[KN] Vtot[kN] Vtot/Ptot M [kg]
Storey 3 X 1160 0 0,052 248,2 47,5 19% 25302,62
Y 0,05 48,3 19% 25302,62
Storey2 X 673 487 0,064 383 61,5 16% 13737,94
Y 0,063 62,4 16% 13737,94
Storeyl X 347 326 0,078 533,2 73 14% 15308,27
Y 0,076 73,7 14% 15308,27

EN 1998-1:2004, 4.4.2.2, (3)

Omax < 0,3 ...vpliv drugega reda se lahko zanemari
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6.3. TEMELJENJE
6.3.1. PiLoTi
N [kN] Vz [kN] Vy [kN]
Z
10 74 135 196 2139 137 . 59 12 183 202 15,3
) ! . . | I B
B 85 —an ‘ -1i9‘n 72 EX] B T ‘ 54 g
L ] -57.8
-733
L T2
a5 4
Tx [km] My [kNm] Mz [kNm]
70,1
B1.6
42
24,
1.7
12
T B *
13
: =297
o
=599
Cross-section location Linear - Crifical Min,Max . / All ULS Material C25/30
E[K/cm? | 3150
3 [mi = 2,500 m X[ 2,500
Cross-section O 400
NX [KN] = 1350 655 Ax [en? ] 125638
Vy [kN] = 215 169 Ay [em2]
vz [k] = 190 196 AZ [cn?]
(1] T [kNm) = 0 0 I [em? ]
- » My [kNm] = 221 198 Iy [emé]
0 37 [kim] = 157 242 Iz [cm*]
Tatal length: 5,000 m
-2370
' -2%34
-24,01 ‘
X i -23,00
_ : | o806 | [}
Linear analysis i : :
Code B Eurccode -23498
Case : Critical Min.
Type : (5L5 Characteristic) :
E (F) : 1,06E-7 i i
E(W) :1,06E-7 i :
E(Eq) :1,39E-9 : :
Comp. :eZ [mm]
Part Max : -22,80 : i
I d
Part Min : -25,06 ; 5-23 it :
Part : Selected elements 5 5 ‘
3 ; -23,21
rach it 3 ;
i i -2&55 |
24,97 e
= F
- 2w 8
o - ]
&24.89 25
&22.80

Maksimalni posedek pilotov 25mm.
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Column reinforcement

Structural member: Beam 12

Verification for eccentric axial force

Materials

Concrete  €25/30 f, = 25MPa Rebarsteel  BS00B /), = 500 MPa

Buckling parameters
Element length: / = 5,000 m

Factor depending on the support conditions The effective length
Cantilever B, =2 ly, =B, 1=2:5000= 10,000 m
Cantilever B =2 ly.=f..-1=2-5,000=10,000 m

Column cross-section parameters

Diameter: D, = 400,0 mm

The area of concrete cross section;
2
1 _ 'U;,‘uf _ 400.02
A== =
Concrete cover of the longitudinal reinforcement: ¢ = 40 mm
Reinforcement parameters
Name: 6022

Reinforcement symmetrical to the z axis
8422 (A, = 3041 mm?)

*3,1416=1,2566-10° mm?

Longitudinal rebars

Second moment of area of
Rebar diameter = Rebar position Cros:;:t;clion mig;ﬁgf;:?}?‘;cme
concrete
z A Y sy 1 53
_ [mm] [mm] | [mm] [mm*1 [nm*] [mm*1
1. 22 200 | 3488 380 8417272 0
2. 22 2957 314 380 4939459 3477814
3. _ 22 348.8 200 380 0 8417272
4. 22 314 1043 380 3477815 4939459
5. . 22 200 51,19 380 8417273 0
6. 7 22 86,01 1043 380 3477815 4939458
' 2 5119 200 380 0 8417273
22 1043 314 380 4939459 3477815
Total 3041 3.3669-107 | 33669107

Center of gravity of the concrete cross-section:

, _ Do 4000
: 2

Yeoe™cae™ =200 mm

The second moment of area of the concrete cross-section:

D\ 4
3.14]59265358979-[ 2‘"’] 3.[4]5‘)265358‘)79-{ )

00.0} ¢
=1.2566-10" mm*

cy [~ - 4 - 4
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The radius of gyration of the uncracked concrete section:

1, [1,2566-10°
i=y—=={/—————=100mm = 0,1 m
Yy A, V125660100

L [12566:10°
i === ;‘. =100 mm = 0.1 m
V4,V 1.2566010°

The second moment of area of the reinforcing steel:
1,=% (4 ) 3) =3,3669-10" mm*

.lal_!

.3‘.1‘ (zx,i' - Z(‘G,c
— ; 2y o 7
1= E@ﬁ.- Wy Voo ] =3,3669+107 mm*

The radius of gyration of the total reinforcement area:

Iy 133669107 1. [3.3669-107
o= 2= 2T 1059 mm =y =y [~ 1052 mm
v |4 3041 = \a 3041

Design values of material properties

a fy 125
fcd=“—°‘=1—q=m.7MPa = 16667 kPa EN 1992-1-1 3.1.6. ()P (3.15)
b 3
S 500
o= o 2T 435 MPa = 4.35-10° kPa EN 1992-1-1 3.2.7.(2) Fig. 3.8
iy o115

Column forces in the critical section
Load case: [ST+G| {+SM1 2} (0,3*K+0,3*SP)
Internal forces at the top of the column segment:

Npgor = 187N My, = 3.94kNm M, = 6,18 kNm

Internal forces at the bottom of the column segment:

N =812kN M = 0,829 kNm M

NEdoB Fd 0By = 7.61 KNm

Ed 0Bz

Initial eccentricity:

M. 6,18

e =
exy N

“Myp  —3.94
=0,0786 m o =2 3.94

78.7 o N 78.7

) = ~0,0501 m
J Ed0

Fd 0

Eccentricity due to geometrical imperfections

The equivalent inclination representing imperfection: EN 1992-1-1 5.2.(5) (5.1)
0,=0a,a =0005089443-1=0,0044721

Equivalent eccentricity representing imperfections:

O, 1y, 00044721+ 10,000 ©,1,, 00044721+ 10,000
e = = =0,0224 m e = =

v 2 2 = 2 2

Eccentricity due to geometrical imperfections
Cantilever Cantilever

at the bottom end €T ey 0.0224 m e,.=e. = 0,0224 m
at the top end €0 = 0Om e, = 0Om
at the position of verification ¢, =e¢ , =0m e,..=¢,.=0m

Slenderness criterion for isolated members
Slenderness limit: EN 1992-1-1 (5.13N)

Lo A B 20071429-14702:0.7

=0,0224 m EN 1992-1-1 (5.1)

2004 0B-C20-0,71429:1.4702:0.7

= = =78,707 Ay =
Timy \/; \/U.O34894 limz \/;

1/0.034894

=78.707
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X AT J, et W——
YUIH02:9 . 140222 P14024,, 14022

where: A =0.71429

B=y1+2-0=1/1+2-0.5808=1.4702
C, =07 C, =07

The slenderness ratio: EN 1992-1-1 (5.14)

Ly 10000

1. 10,000
=100 > A, = 78707 I A=Eo o

Yod, 0100 limy o, 0,100

=100 >4, = 78707 1l

s

The second order effects should be taken into account in both directions.
Eccentricity due to second order effects

First order bending moment including the effect of imperfections:

My =My, = Nyre, = (-0221) =78.7:0,0224= — 2.0 kNm
Moy =My 4N e, =0203+78,7:0,0224=20kNm  EN 1992-1-1 5882 (1)

Method based on nominal curvature EN 1992-1-1 5838,
The correction factor depending on axial load:

M, TN 1,5808-0.034894
1.5808 —0.4

K =

¥

=13092 >1 =K =1 ENI92-1-1 (5306)

My Mgy

The factor for taking account of creep: ~ EN 1992-1-1 (5.37)
K,=max 1+ ¢ 1 1)=max(1+(-0.19167)-2 ; 1) =1 K, =max (1+p_+¢ . o 1) =max {1+ (-0.19167)-2 : 1) =1
Strain of reinforcement at design yield strength:

fu 43510°
ol 435007 s
MOES 2-108
Curvature:
x\,=Kr-K¢y-rcuy=l-1-0,015836=0,015836 x2=Kr-K¢__-xUz=1-1-0,015836=0.015836 EN 1992-1-1 (5.34)

where:

& ). e 75
oo Gt 000275 e _ Ga 0002175
i 0.45:d_ 0.45:0305 bz 0.45'dy 0.45-0.305

=0,015836

Determination of the coefficient depending on the curvature distribution
The nominal stiffness:
E.fv= Ka‘_-Ecd-Iw-O— K‘Y-ES-I.“‘F 0.0076496-2.623 - 107 -0,00126+1-2- 10%:3.3669-10 ° = 6986 kKNm?

EIL=K_E_s1 +K E,1,=00076496-2,623-107:0,00126 + 1-2-10°+3,3669- 10 ~* = 6986 kNm#  EN 1992-1-1 (5.21)

cd “ez

The buckling load based on nominal stiffness:

n 2. =kl 2,
N,,= IO _ oo kv N,.= 2 2DIOTOO _ oo lN EN 1992141 (5.17)
S 10,000° 1.’ 10.000*

oy 0z

The coefficient which depends on the distribution of first order moment: ~ EN 1992-1-1 5.8.7.3 (1)

My (185
rym = L8 47003
My, 3.94
c mﬂfﬁc min 8_12
cmr:cummjL - - .(rj‘r 7rMmm):12+_'((70347023) (- 1)) =1094
’ : M, prax _r‘hﬂmin : 1= ( - 1)
& 1.84
L m s = = 0.29715
“:\'{Uk 6.1
C -C N —
e e, b Sy 1029715 (— 1)) =9.4057
: rM.max - rM.mm ’ 1- ( - 1)

Coefficient depending on the distribution of curvature due to second order effects:
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¢, =% =3.1416" = 9.8696

2

Coefficient depending on the curvature distribution:

Ny N, 78.7 78.7 ) s
cme, 2 he 1= 29 8696 - + 10,94+ |1 - ——| = 10818 > ¢, =% =3,1416>=9.8696 — ¢ =c, = 9.8696
y N, T TN, 689 689 2 v G
N N
c.mey— e, [1-—2 =9.8696- BT 9a057-[1- 27| — 94586 < . = 9.8696
RCHARALE A 689 689 2

The second order eccentricity:

x, 'ln,:] 0,015836- 10.000* x, "’lﬁ\vz 0,015836-10,000°
e, = = — =0,167m e, = =
“y c 9.4586 c 9.8696

=016 m EN 1992-1-1 5882 (3)

Position of the section with the highest utilization: x = 5m

First order eccentricity including the imperfections:
=0,0786+0=0,0786 m e,..~€,..~€, .=(-00501) -0=-00501 m

e +e . .
A i, 0x,2 ex:z

€ [IRAY - ex

€on=V€ury” F€oys’ V00867 + (~0.0501) % =0,0932 m

Xy

Direction of the first order eccentricity:

e -0.0501
= arctanﬁ = arctzmg =-3254°
: €., 0,0786
WXV
X 3,1416+5 - _
€, = cos 2.; €y, = C0s = 0,167 =1,0251°10 "m  Cantilever
¥ 3,1416-5 ‘
e, ,= Cos : ‘e, =cos ———0,16=98246-10 ¥ m  Cantilever
2 2-/ 22 2:5
e, = 98246:10 "'m

2,
e, 08 (0,4 + (—90,00°)) =9.8246-10 - cos ((—32,54°) + (~90.00°)) = ~52847-10 " m €)=

e =
2xy 2,
=e, sin (@, + (—90,00°)) =9.8246:-10 - sin ((—32,54°) + (=90,00°)) = —8,2821-10 " m

Minimum eccentricity : EN 1992-1-1 6.1.(4)
i 20 000" 5] =20 0,02
e .= N | . = max N = mm = U, m
nin,y [na 30 Ila 30
h, 400.0
e =max |— ; 20| = max — : 20/ =20mm = 0,02 m
ninz [3() J [ 30

The critical eccentricity :

e, =e, e, =00786—(-52847-10 ') =0.,0786 m e, =e _+e, =(—-00501)+(-82821-10 ") =-00501m
AAY 02,y 2%y dxz 0,2 2xz

le,.,| =00786>¢  =002m v

le, .| = 00501 >e =002m v

Column forces in the critical section
Load case: [STHG] {£SM1 2} (0,3*KH),3*SP)
Ny, = 60,2kN
My = (=Ngp e, = (=60.2)-(=0,0501) =3.02kNm M, =N e, =602-00786=4.73 kNm

2 2 _ 2 2 _
My =\[Myy* + My, ? =Y/3.02% 44737 =5,62 KNm

Checking detailing rules EN 1992-1-1 9.5
Load case: [1,35*ST+1,35%G]| {1,5*K} (1,5%0,6*Wind [01] X+.5.0)
Np, = 4TkN
The minimum area of longitudinal reinforcement: EN 1992-1-1 9.5.2(2) (9.12N)
0,1'N_ )1 14
4 - Max ( B _ 0,1-147

= T =034 1 0,002-4 =0,002:0,126=2,51) = 25lcm? <A = 000304 m®
5,min .f;.d 4\35 105 c 5
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The maximum area of longitudinal reinforcement: EN 1992-1-1 9.5.2(3)
A =0,04-4 =0,04-0,126=50.27 co? > 4 = 0,00304 m*

5, max
The maximum spacing of the transverse reinforcement along the column; EN 1992-1-1 9.5.3 (3)
el tmas = min (20-¢ o b 400) = min (20-22 5 400 ; 400) =400 mm > s =12¢cm v

In sections within a distance of # = 400 mm above or below a beam or slab stirrup spacing should not exceed the following value
0,65 =0,6-400=240mm > 5 = 12¢cm

s shmin

el tmax

Detailing rules to ensure local ductility EN 1998-1 54322

The minimum area of longitudinal reinforcement: ~ EN 1998-1 54322 (1)P
Ay e =A Py =0.126:0,01= 1257 mn® < A = 0,00304 m*

The minimum area of longitudinal reinforcement: ~ EN 1998-1 54322 (1)P
Ay e = AP e = 0.126°0,04 = 5027 mnw® > A= 0,00304 @

The minimum stirrup diameter;  EN 1998-1 54322 (10)P
=6mm<g =8mm

bw,min

The concrete cover for stirrups: ¢, = 3 cm

Width of the confined core (between the centerline of stirrups):
dhw 1
b, =b-2lc + > =4U—2-3+5 =33 cm

The maximum stirrup spacing: EN 1998-1 54.3.2.2.(11) (5.18)

5, 33
8 e = N {? D18 R-d,ﬂ] = min [? L 18 8-2] =loem > s = 12cm

Design value of the resistance at the critical eccentricity:

Ny = 101KN

= 24 2 _ 2 29
Myt =V Mo +Magios” =VS07% +7.94° =942 kNm

Utilization for constant eccentricity:

Ng,._r 60,2 -
Ny =——= =0,59599 < 1 passed
m N.’?d(e) 101

Design value of the resistance at the critical axial force:

N gy = Npgg = 60.2 kN

M

2 2 - 2 2 -
L =\/Mm o Mg = V4997 +7.822 =927 kNm

Moment utilization:
My 562

1 =——=——=0,60562 < 1 passed
1 vym ‘Ufatfw} 927 I
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Column reinforcement

Structural member: Beam 12

Shear and torsion check
Materials

Concrete  €25/30 f, = 25MPa Rebar steel  BS00B [, = 500 MPa

Column cross-section parameters
Diameter: D, = 4000 mm

The area of concrete cross section:

n

Do 400,0°
— o=
4 4

Concrete cover of the longitudinal reinforcement: ¢ = 40 mm

Reinforcement parameters
Name: 6022
Reinforcement symmetrical to the z axis

8422 (A = 3041 mm?)

A=

*3,1416 = 1,2566+10° mm?

Longitudinal rebars

Second moment of arca of
Rebar diameter  Rebar position Cms:;sezction mig;?gfg:ﬁ%gm
concrete
4 ¥ 2 A, L, I,
[mm] [mm] | [mm] Lmm*1 L [mm*]
1. 22 200 3488 380 8417272 0
2, . 22 2957 314 380 4939459 3477814
3. . 22 348.8 | 200 380 0 8417272
+. - 22 314 1043 380 3477815 4939459
5. 7 22 200 51,19 380 8417273 0
6. . 22 86,01 1043 380 3477815 4939458
7. . 22 51,19 | 200 380 0 8417273
8. 22 1043 | 314 380 4939459 3477815
Total 3041 3,3669-107 | 3,3669-10"
Stirrup

Stirrup diameter: ¢, = 8 mm (Aw = 5,0265-10 ° m?)
Stirrup spacing: s, = 12cm = 0.12'm

Center of gravity of the concrete cross-section:
Dy 4000
7 =T o

6= 2 200 mm

Yeoe™

The second moment of area of the concrete cross-section:

D\ 400,0)°
3,14159265358979- [2”’] 3,14159265358979- [T
1,=1,= ; - 5

=1,2566- 107 mm*

The radius of gyration of the uncracked concrete section:
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I, [1,2566-10°
i= 2 ;)RZIOO mm = 0.1 m
YA, Y 1.256610°
. 125660107
i = =t/ =100mm = 0,1 m
N4, V125660107

The second moment of area of the reinforcing steel:
I =X E] ) 3) =3,3669-107 mm*

Sz =
5 (“x,a z("(‘r’,c

- . _ 2\ o 107
].@:_E@ s, (V.s-,,' -v(‘G.c) j =3.3669-10" mm?*

The radius of gyration of the total reinforcement area:

I, 133669107 I 13,3669 107
io= 2=y T =105,2 mm io= =y ————=1052 mm
o\, 3041 s \4, 3041

Design values of material properties

@S 125
Joa= d{:F:lﬁ.TMPa = 16667kPa EN 1992-1-1 3.1.6. (1)P (3.15)
Ve ;
a .
,m:w:%:l.z MPa = 1197kPa  EN 1992-1-1 3.1.6. (2)P (3.16)
Ve ;

Design yield strength of rebar steel: ~— EN 1992-1-1 327, (2) Fig. 3.8

f,!'k _ 500 _ — o = A 51D — - 5
m—?—m—435~435 MPa=4735-10" kPa fvwd_-}:‘af = 4.35-10" kPa
5 e

Creep factor: @ (wo.t,) =2 EN1992-1-1 3.1.7.(2)
Column forces in the critical section
Load case: [ST+G| {£SM1 2} (0,3*KH),3*SP)

Ny = 62.8kN
i'-'%,= I'mny_ max ”"'E;f,ﬁg\y N I'Ed.EQ.m‘_)\!_) =(—244) —max (198 ; 0) = —22.2 kN
Vi = Vo ¥ Vg - = 0556 + 194 =20 kN

Checking detailing rules EN 1992-1-1 9.5

Load case: [1,35*ST+1,35*G] {1,5°K} (1,5%0,6*Wind [01] X+S.0)
Ny, = 147KN

The minimum area of longitudinal reinforcement: EN 1992-1-1 9.5.2(2) (9.12N)

0.1' N 0,1-147
— Max (Ed _ 011147

A . o5 - 0341 0.002:4,=0,002:1.2566:10° =2,51) = 2,51 cm? < A, = 3041 mn' o
< vd o

The maximum area of longitudinal reinforcement: EN 1992-1-1 9.5.2(3)
A =0.04-.»1L_=0.04-1.2566-l()-i =5027cm® > A4 = 3041 mm®

: §,max
The maximum spacing of the transverse reinforcement along the column: ~ EN 1992-1-1 9,53 (3)
S o tmae = TN (20- ¢ 2 b1 400) = min (20-22 : 400 ; 400) =400 mm > s = 12cm
In sections within a distance of # = 400 mm above or below a beam or slab stirrup spacing should not exceed the following value
0,6°5 =0,6-400=240 mm > 5 = 12¢cm +

slmin

cf tmax
Detailing rules to ensure local ductility EN 1998-1 54322

The minimum area of longitudinal reinforcement: EN 1998-1 54322 (DHP
A =1,2566-10°+0,01 = 1257 mm? < A, = 3041 mm*

m‘_mir::A c‘p.f_rm‘n
The minimum area of longitudinal reinforcement: EN 1998-1 54.3.2.2 ()P
A =1.2566-10° -0,04 = 5027 mm? > A, = 3041 m?

51 max :A u.pi‘,mm'
The minimum stirrup diameter: EN 1998-1 54322 (10)P

Ay = 6N < ¢ = 8mm

The concrete cover for stirrups: ¢, = 3 cm
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Width of the confined core (between the centerline of stirrups):

dy, 1
b,=b=2lc + 2 =40-2- 3+5 =33cm

The maximum stirrup spacing: EN 1998-1 54322 (11) (5.18)
(b, (33
§p e = D L} 218 1 8+d, | = min Y (180 82=1l6ecm>s = 12¢cm v
Pure shear
Angle of the concrete compression strut: @ = 4500° (cot® = 1)

The reduction factor for circular stirrups: Ay, = 083568 A, = 083419

Equivalent (approximate) width of the circular cross section: 6 =08-D_ =0.8-0,4=320.0 mm
Shear resistance (y)

The design shear resistance of the member without shear reinforcement: EN 1992-1-1 6.2.2.(1)
tkpra,) b d = (0.442+0.15:0,5)-320-273 =45229 N = 452 kN

’ Rd.c.min = (‘Jmm

Videw™ (c'm-k- (100+p,f )" +k, -an b, d, = (0,12-1,8556- (100-0,013043-25) '"* +0,15-0,5) -320-273 = 68752 N = 688 kN EN

1992-1-1 (6.2.b)
I = 68,8 kN > I/,

Rd.c,min

‘Rdey = 45.2kN

The design value of shear resistance of the shear reinforcement:

A, 0,000101
Sz COLO = 083568 = 10.239-435- cot45,00°= 72,7 kN
s B

“w

Vi?d.s‘v =4 Ly
The design valuc of shear resistance: EN 1992-1-1 (6.9.)
@bz vy 102090320.000.239-0,54 16667

v = = 351 kN
Rdmacy oot @ + (an® cot45,00° + tan45,00°

The shear resistance of the cross-section:

I 'Hd‘v= min ( max (I"nd,c‘p . II‘Iéd.sy) : ]..'Rd,m:l\'\v) = min (max (68.8 ; 72.7) . 351) =72,7kN

Shear resistance (z)

thya,,) bd = (044540,15:0,5) :320:268 = 44622 N = 44,6 kN

4 = )
Rd.c.min (‘ min

V res= [CM-A-- (100-p,-f )17 +k1-aL_J ‘b, d_=(0,12-1,8638- (100-0,013297-25) '* +0,15-0,5) -320-268 = 68109 N = 68,1 kN

Vides = 68.1KN > 17, ., = 4.6 kN
Ay 0,000101

Vi =hy =2z f o cot®=0,83419- ————=0,234-435+ cot 45,00° =71 kN

8,2 Ea 2 yw 12
, @b 2V 1,02090320,000,234-0,54- 16667
V Ramass = = - —— =343 kN

S cot® + tan®@ cot45.00° + tan45.00
Vi, = min (max (M, 0 Vi, o) 0 Vi, o) = min (max (68,1 1 71) 1 343) =71 kN

Check

Shear utilization in y and z direction:

Vel _ 200

=0,30592 <1 passed Ve Veas

Wil _ 1(=22.2)

I’R“,‘_‘, 72,7

", = =0.2815 < 1 passed
vy

The shear resistance of the cross-section: Resultant shear force

I'y _2 ," _-2 _ 2 02
VsV 1.% v, 1E‘L =77 ( 22;2) 471 2 i 7N
A O . ].'b':A-A + I"Ed:u (—22,2)"+20° (—22,2)%+20°

B "V EE
Vi WV’ y(=22.2)% +207
vy e Y(7222) =041564 < 1 passed

72

Overall shear utilization without torsion:

n,.= -
! Ve
Shear with torsion

[Tyl =10 =0kNm < 0,001 kNm  Torsion is negligible
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6.4. PLOSCE IN STENE
6.4.1. TEMELINA PLOSCA

EEEm
I
A
o
[}

~AEEERE
=
T
%

[y
(5]

>

ay(b)
[emZ/m]

13,62
12,65
11,68
10,70
9,73
8,76
7,78
6,81
5,84
4,87
3,89
2,92
1,95
0,97

EEEN

NI

[y
(4]

Potrebna armatura v smeri'Y, spodaj (rumena os) [cm?/m]
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(t)
[crE'ln)é!m]

14,05
13,04
12,04
11,04
10,03
9,03
8,03
7,02
6,02
5,02
4,01
3,01
2,01
1,00

e

NEEEEEE

[
93]

ay(t)
[em</m]

15,12
14,04
12,96
11,88
10,80
9,72
8,64
7,56
6,48
5,40
4,32
3,24
2,16
1,08

EEEN

~EEEEEE

=
4]

Potrebna armatura v smeri Y, zgoraj (rumena os) [cm*/m]
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6.4.2. STENAJUG

0,07
DO0F) ozn0a T

piL [ipi]

% X
ay(b)
[c:nxé?gn] [emZ/m]
N
[ | 5,57 [ | 4,66
| | 517 [ ] 4,33
|| 4,77 [ | 3,99
[ ] 4,38 [ ] 3,66
3,98 3,33
3,58 3,00
3,18 2,66
2,78 2,33
2,39 2,00
1,99 1,66
[ | 1,59 [ ] 1,33
[ ] 1,19 [ ] 1,00
. 0,80 . 0,67
[ ] 0,40 [ 0,33
. 0 . 0
Z .
15 ] 15 —————
{
o
15302
1 o
1 y
Bha= s
e | BESET, = TI350
—— \4 Ay //
P TAWRS - B [ 047/
eSS 2 2
3,21
Potrebna armatura v smeri X (rde¢a o0s), spodaj Potrebna armatura vsmeri Y (rumena os), spodaj
(nasprotna smer zelene 0si) [cm?/m] (nasprotna smer zelene 0si) [cm?/m]

24/ 37



V SODELOVANJU Z ODGOVORNI PROJEKTANT

Luka KOGEVAR s.p. DECEN d.o.o.
K Sv. Lovrenc 41 Sesce pri Preboldu 32A
I 3312 PREBOLD

u 3312 PREBOLD

x
(1) ay(t) 8
[em=/m] [em2/m]

N

[
= :fgi [ ] 5,02
= 4*81 [ ] 4,66
u 4*40 [ ] 4,30
2,00 | =%
' 3,59
I = Y o gfgg 3,23
I] 65 ' 2,87
=
: 2,15
= 2,00 ] 1,79
u 1,60 B 1,43
- 1,20 ] 1,08
s 0,30 ] 0.72
- 0,42 [ 0,36
7 . :

15

Potrebna armatura v smeri X (rdeca os), zgoraj Potrebna armatura v smeriY (rumena 0s), zgoraj
(v smeri zelene osi) [cm*/m] (v smeri zelene osi) [cm?/m]
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6.4.3. STENA ZAHOD

o 0,04
LA iy IR} | I
He o ':\:E‘D? o 0,10 o

7 og o 0,11
M o~ 0,08
{

e
g =
S
N
[=] \M—__‘___
lj-"[] /}
s 4
X
V—\_/*’JV{J-
‘*,.o""
e
X

b)
04202 = ay(b)
“ == N [cm</m]
0,37 ™
[a] D.ﬁ! A l \l\
037t [ | 3,33
04 = oy I B 3,76
0% ' fl,22 / ' o zas
24 g af Al | 2,85 - ] 3,23
i) [ | 2,61 [] 2,96
—— 2,33 :
2,14 | -? i'ii
1,30 \\VTJJV /’ % 2.15
“ DY
: 1,61
1,19 Eq) I\ I:IU.22 l 1,34
[ ] 0,95 H :
: \J,zf /] [ ] 1,08
[ | 0,71 3 gy [ ] 0,81
| | 0,48 / [ ] 0,54
[} 0,24 // {1 T 0:2?
B 0 \ - / / ,81 B :
- N N, {i]
Z N \ 7
15 \.. is
K T~ I
.
a, 39)
} u]
|
Ve K/" '
| f’ |

- |
M "l.E h.a34 {
i

rs
- ——
B ., ——r

N \/—-—\ /A
e\ e s

Potrebna armatura v smeri X (rde¢a os), spodaj Potrebna armatura vsmeriY (rumena 0s), spodaj
(nasprotna smer zelene 0si) [cm?/m] (nasprotna smer zelene osi) [cm?/m]
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o (N} 0%
0,10
x
ax(t)
[em2Z/m]
oo
B 3,68
B 3,42
B 3,16
[ ] 2,89
2,63
2,37
Ud 2,10
o ' 1,84
{ 1,58
] 1,32
tﬁ1f [ ] 1,05
28 [ | 0,79
( a B 0,53
\ ( | 0,26
(#H“ AP | | 0
\ ”n,ss} : A
86 \ S 0,78 -
D52 4P
ot
u 27 b
7 \/ ‘
1 I
ol 47 /
0.ad
" | h.33 0,5
T 11I:|T|,JJ /r\_
\\_,\ 144
NN
o v —,. = .'.'..'_.-ﬁl._ 3‘1‘ e
LK) 63

Potrebna armatura v smeri X (rdec¢a 0s), zgoraj

(vsmeri zelene osi) [cm*/m]

(t)
[cfn‘afm]

3,43
3,18
2,04
2,69
2,45
2,20
1,96
1,71
1,47
1,22
0,938
0,73
0,49
0,24

EEEE

A AEEEN

Potrebna armatura v smeriY (rumena 0s), zgoraj
(v smeri zelene osi) [cm?/m]
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6.4.1. STENA SEVER
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6.4.1. STENAVZHOD
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6.4.2. STRESNA PLOSCA JASKA
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6.4.1. OPORNIZID
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6.5. JEKLENA KONSTRUKCLA

Il v 140

Il zoxsoxs
[] HEA 140
] sox40x 3

Prikaz jeklene konstrukcije. Poudarjen del je

Prikaz uporabljenih profilov.
nova izvedba.
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Dyl
Uyl
[ ]
=
» 0,061
Linear analysis
Code | Eurccode
[
Case : Critical Min,Max. ™
Type : (All ULS) o 13 l=
E(P) :4,99E-11 009z S
E (W) :4,99E-11 5_ T
E(Eg) : 1,94E-12 =
Comp. : Utilization ULS [] =3
Max 1 0,385
Min  : 0,007
0,054 1
0,037
0,020
0042
G0N o
up
D
. =]
i w2} 0,034
- 0,046
[, = =i
b =
= = o, fo]
0043
0076
0,080
' 0,054
%} 010 ' i 5
0,083
B 0,030

=P 0,068 |-
011 %Ig,nsg
' k. %ﬂ}me
b
n,u%}

Mejno stanje nosilnosti. Max. izkoris¢enost profilov po nosilnosti je 38,5%. Nadaljnje kontrole niso
potrebne.
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OPOMBA: Armatura za pilote se zveže v železokrivnici.
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