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ASU No.9 — US Steel, Kosice -Tank Farni, Steel Constructior: of the new Control Stage by exist. 1000 MT LIN-Storage Tank
And Oxygen Station

Check of original project according to STN

Expert’s Opinion Page: 1

Subject, Purpose and Scope of Opinion

The subject of opinion is support steel structure for purnping devices for ASU No: 9 equipment located in US
Steel Kosgice. The list of support stee! structures and concrete structures is stated in Structural Analysis
prepared by KMW.

Purpose of opinion is to compare, to verify and to check the original project prepared according to DIN

standards with valid STN (Slovak Technical Standard) as well as with local geotechnical conditions.

Documents to be verified

o Static Calculation 7574 Part 5, KMW — Tnk farm, Steel Construction of the new Control Stage by
existing 1000 MT LIN-Storage Tank, December 2004
pages 1-62

o Static Calculation 7574 Part 5, KMW - Oxyger. station, March 2004 — Concrete structure
pages 1-79

Used codes, Literature

o Detailed Engineering Geological Survey — Final Report, Montana s.r.o., May 2004

o DIN 1055 — Lastannahmen tir Bauten / Actions on structures

o DIN 1054 — Baugrund, Zulassige Belastung des Baugrunds / Subsoil, Permissible loading of subsoil

o DIN 1045 (07.88) — Beton ur:d Stahlbeton, Bemnessung und Ausfuhrung / Reinforced concrete
structures, Design and construction

o DIN 18800 — Navrh ocelovycn konstrukcii

o STN 73 0035 — Zatazenie stavebnych konstrukeii / Actions on structures

o STN 73 1001 — Zakladova pada pod plognymi zakladmi / Subsoil under shallow foundations

o STN 73 1201 — Navrhovanie betonovych konstrukcii / Design of concrete structures/

o STN 73 1401 — Navrhovanie ocelovych konstrukeii /Design of steel structures/

o STN EN 206-1 — Beton, Specifikécia, vlastnosti, vyroba a zhoda / Concrete, Specification,

performances, production and conformity
Document check

1) Structural Analysis
For the calculation was FEM 3D moc=i used with elastic-bedded foundation slabs. Loading was considered

according to data by equipment supplier.




ASU No.9 — US Steel, Kosice -Tank Farr:i, Steel Construction of the new Control Stage by exist. 1000 MT LIN-Storage Tank

And Oxygen Station
Check of original project according to ST«

Expert’s Opinion

Page: 2

Conversion material table

DIN 1045

STN 73 1201

steel S235

steel S235

concrete B25 — table. 1, page 19
cube strength betaWN =25 MPa
characteristic strength betaR = 17,5 11Pa

modulus of elasticity E = 30 GPa

concrete B25 - table. 1, page 19

' cube strength 25 MPa

L characteristic strength Rbn = 18,5 MPa
| design strength Rbd = 14,5 MPa
modulus of elasticity E = 30 GPa

reinforcement steel BSt 420 — table.€. page 24
tensile strength betaZ = 500 MPa
yield strength betaS = 420 MPa

reinforcement steel 10425 (V)-table.29, app.1,page 2
tensile strength 420 MPa

+ characteristic yield strength Rsn = 410 MPa

design yield strength Rsd = 375 MPa

reinforcement steel BSt 500 - table.€, page 24
tensile strength betaZ = 550 MPa
yield strength betaS = 500 MPa

reinforcement steel 10505 (R)—table.29, app.1, page 2
tensile strength 500 MPa

characteristic yield strength Rsn = 490 MPa

design yield strength Rsd = 450 MPa

2) Support steel structure:

Support steel structure is designed lik.e horizontal platform supported by four columns. Stability of structure is

provided by frame effect between columns and girders in buckling direction, in transverse direction, structure is

stabilized by 2 vertical reinforcers.

Calculation of actual load is made by common form. Values of actual loading are shown on pages No 20-21. In

These loading are used in next part cf structural analysis as continual loadings on binders.

Control structural analysis according to STN 731401 was made within of this report.

Resuits of these two calculations are basicly identical.

3) Concrete structure:

There is a FC aboveground shaft div:ded into two sepurate parts. There are two separate entrance openings in
one of the horizontal walls. The purpose of the shaft is to resist sudden overpressure from the piping (28 bar)
acting upon the dividing wall and ceiling. The shaft structure itself has been designed as a monolithic structure
with firm bonds between the bottom. walls and ceiling It was considered for maximum bending moments from
extreme jet load effects and perforation of the mentioned loading (piping 28 bar - the ceiling and dividing wall).



ASU No.9 — US Steel, Kosice -Tank Farr.i, Steel Construction of the new Control Stage by exist. 1000 MT LIN-Storage Tank
And Oxygen Station

Check of original project according to STN

Expert's Opinion Page: 3

Conclusion

By construction of support steel structures and foundation structures according to original project considering
comments mentioned above will four-dations safe and be able to carry loads from equipment as well as they will

fulfill requirements of valid technical standards for design of structures.

Kosice, 12/2005 Prepared: Ing. Marek Sobota

structural engineer
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Kyslikovy aparat ¢.9 — US Steel, Kosice — Tank Farm, Steel Construction of the new Control Stage by exist. 1000 MT

LIN-Storage Tank And Oxygen Station
Posutdenie projektovej dokumentacie podla STN

Statické postidenie Strana:1

Predmet, ucel a rozsah posudenia

Predmetom posudenia st podporné ocelové konstrukcie pre umiestnenie erpadiel pre stavbu kyslikoveho
aparatu &.9. v areali US Steel Kosice. Zoznam nosnych ocelovych konsétrukcii a betonovych konstrukeii je
uvedeny v Statickom vypocte firmy KMW .

Ugelom postidenia je porovnat, overit' a posudit' projektovi dokumentéciu vypracovanu podia DIN s platnymi

STN normami a miestnymi geotechnickymi podmienkami.

Overovana dokumentacia

o Staticky vypocet — Static Calculation 7574 Part 5, KMW -, December 2004
strany 1-62.

o Static Calculation 7574 Part 6, KMW - ,Oxygen station, March 2004 — Betdnové konstrukcie
strany 1-79.

Podklady, Pouzita literatura

o Podrobny inziniersko-geologicky prieskum - Zaverecna sprava, Montana s.r.o., maj 2004

o DIN 1055 — Lastannahmen flir Bauten / Zatazenie stavebnych kon&trukcii

o DIN 1054 — Baugrund, Zuldssige Belastung des Baugrunds / Navrhovanie zakladovych konstrukcii

o DIN 1045 (07.88) — Beton und Stahlbeton, Bemessung und Ausfithrung / Navrhovanie betonovych
konstrukcii

o DIN 18800 — Structural steelwork: design and construction

o STN 730035 — Zatazenie stavebnych konstrukcii

o STN 73 1001 — Zakladova pdda pod plodnymi zakladmi

o STN 731201 - !!avrhovanie betonovych konstrukcii

o STN 73 1401 — Navrhovanie ocelovych konétrukcii /Design of steel structures/

o STN EN 2086-1 — Betdn, Specifikacia, vlastnosti, vyroba a zhoda

Posudenie

1) Staticky vypocet
Pre vypodet metddou koneznych prvkov bol pouzity vypoctovy program IDA NEXIS. Ocelova konstrukcia bola
namodelovana ako 3D model.

Zat'azenie bolo uvazované podla podkladov dodavatela technologie.
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PosUdenie projektovej ¢ ' umentacie podla STN

Statické poslidenie Strana:2

Prevodna tabulka pouzitych materialov

DIN 1045 STH 73 1201

ocel S235 ocf S235

betén B25 —tab.1, .+ - 17 beton B25 — tab.1, strana 19

kockovéa pevnost' bei. i =25MPa kockova pevnost 25 MPa

normova pevnost bet = 17,56 MPa normova pevnost Rbn = 18,5 MPa
vypostova pevnost Rbd = 14,5 MPa

modul pruznosti E = 21 CPa m~ I pruznosti E = 30 GPa

ocel BSt 420 —ta' . 24 oc.” 10425 (V) — tab.29, priloha 1, str.2

pevnost' v tahu be'n” . MPa pevnost' v tahu 420 MPa

medza kizu betaS = 1Pa norinova pevnost v tahu Rsn = 410 MPa
vyp “tova pevnost' v tahu Rsd = 375 MPa

ocel BSt 500 — tab 6, =!~na 24 oz 10505 (R) — tab.29, priloha 1, str.2

pevnost v tahu b a7 " MPa i p- o Uvtahu 500 MPa

medza klzu betatl =& '3 nc: nova pevnost' v tahu Rsn = 490 MPa
vyr tova pevnost v tahu Rsd = 450 MPa

2) Ocelova konstr:

Nosnu konétruke? v ~rovny nosnikovy rost ulozer;  **rnch stipoch. Stabilitu konstrukcie zabezpeduje
v pozdiznom sm =2 18inok medzi stipami a prievi.. i ploginy, v prie¢nom smere je plo$ina stuZzena
zvislymi stuzidlami.  uZitoéného zatazenia na kons: “riu je urobeny tandardny spésobom. Jednotlive
zatazenia su zrejm’ =ny 20-21. Nasledne su zavederi© o vypocétového modelu ako rovnomerné

zatazenia na prienl’

V ramci posudku -l «cleny kontrolny prepoget nosnei = nndfa kritérif STN 731401,

Vysledky vypoct: ¢ ..~ ‘e totozné.

3) Beténové ke - ‘e:

Jedna sa o ZB na“’ - jimku, ktora je vo vnutri rozdeleii. 31 dve samostatné ¢asti. Pre vstup do

jimky sU na jedn<- diznej steny zariadenie dve sariost ~ ary. Jimka mé odolavat nahlemu pretlaku od
potrubia (28 bar solne posobi na deliacu stenu a =i otnd konétrukcia jimky je navrhnuta ako
monoliticka kong % pricom samotné prvky (dno , steny <) maji medzi sebou tuhé vazby. Jimka bola
postidena na ma ohybové momenty od ucinkov ext: 1o nahodilého zatazenia a na prepichnutie od

spominaného zat'r (potrubie 28 bar - strop a deliaca = ).




Kyslikovy aparat ¢.9 - ' 'S Steel, Kosice — Tank Farm, Steel Constrt "1 of the new Control Stage by exist. 1000 MT

LIN-Storage Tank - xygen Station

Postidenie projekic kumentéacie podla STN

Statické postidenie Strana:3
Zaver

Realizovanim no<- = 1 ocefovych konstrukcii podfa pévodn~' =~ “tovej dokumentacie budu tieto konstrukcie
bezpeéné a sche renasat zatazenie na nich pésobiace ~ sne budu spifiat ustanovenia platnych

technickych norie 2 navrhovanie stavebnych konsirukcii.

) V Kosiciach, 12/2° © “nracoval:  Ing. Marek Sobota

autorizovany stavebny inZinjer



STATIC CALCULATION
1.Supplement to Part 5

Air Liguide AGS GmbH

K70101, ASU No. 9 Kosice
Steel Construction of the new Control Stage by the existing
1000 MT LIN-Storage Tank

Saarbriicken, 07.10.2005

M. Orth
KMW-Ingenieurgeselischaft mbH
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CONTROL STAGE
Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth

Page : 2

Date : Freitag, 7. Oktober 2005

Group of serviceabi

A2
_

Deformation - uz on member(s). Ser. combl : 1/566

Deformations on member(s). Global extreme
Linear static - extreme or all combinations
Group of member(s? /70

ity combi :1/566

Cross-section : 1 - HEA160

memb combi  dx ux u uz fix
m [mm] [mm’i [mm] [rad]

33 478 0.000 4.68 -0.28 2.09 -0.00
40 528 1.000 -4,72 -0.28 2.10 -0.00
27 517 0.300 -2.36 1.36 -4,07 -0.00
136 2.16 -1.34 -0.04 0.00

44 528 1950 -0.02 0.09 4.72 -0.00
27 540 0.300 -2.40 1.34 -4.88 -0.00
26 338 0.941 -1.13 -1.31 -0.77 0.00
38 427 2.12 0.99 -1.29 -0.00
44 460 0.000 -0.00 -0.00 -0.00 0.00
42 550 -0.00 -0.00 0.00 -0.00
39 454 0.571 4.24 -0.57 -0.55 -0.00

563 -4.51 0.59 -1.01 -0.00

fi
[rad%
0.00
-0.00
0.00
-0.00
-0.00
0.00
0.00
-0.00
0.00
-0.00
-0.00
-0.00

fiz
[rad]
0.00
-0.00
0.00
-0.00
0.00
0.00
-0.00
-0.00
-0.00
-0.00
0.00
-0.00

CAPRQOJ340\Projekte\757 4\Ausblasung\Biihne-N1.epw




CONTROL STAGE

Page : 3

IKRAAN Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth Date : Freitag, 7. Oktober 2005
_
&
6
Deformation - uz on member(s). Ser. combl : 1/566
Deformations on member(s). Global extreme
Linear static - extreme or all combinations
Group of member(s.?. A/70
Group of serviceability combi :1/566
Cross-section : 2 - HEA120
memb combi  dx ux u uz fix fi fiz
m [mm] [mm% [mm] [rad] [rac)i [rad]
45 329 0.000 4.69 -0.73 -2.55 -0.00 0.00 0.00
300 -4.74 0.75 0.04 -0.00 0.00 -0.00
6 498 0.200 -0.22 4.80 0.01 -0.00 -0.00 0.00
259 0.20 -4.84 -0.01 0.00 -0.00 -0.00
66 194  0.000 1.31 3.79 1.48 0.00 0.00 0.00
543 -1.33 -3.83 -5.37 0.00 -0.00 -0.00
62 518 0.700 -1.33 -0.23 -4.38 0.00 -0.00 0.00
67 532 -1.33 0.18 -4.29 -0.00 -0.00 -0.00
45 492 0.000 -2.39 -0.98 -2.69 -0.00 0.00 -0.00
48 351  0.941 2.51 -1.00 -2.23 -0.00 -0.00 -0.00
18 446 1.750 0.21 3.73 -0.04 0.00 -0.00 0.00
19 542 0.000 -0.23 -3.79 -0.02 0.00 -0.00 -0.00

CAPROJ340\Projekte\7574\Ausblasung\Bihne-N1.epw




CONTROL STAGE
I<ivAT Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth

Page : 4

Date : Freitag, 7. Oktober 2005

Deformation - uz on member(s). Ser. combi

Deformations on member(s). Global extreme
Linear static - extreme or all combinations

Group of member(s? A/70

Group of serviceability combi :1/566

Cross-section : 3 - U120

memb combl  dx ux uy uz fix
[m] [mm] [mm] [mm] [rad]

2 275 1.750 0.42 -0.88 -0.50 0.00
481 -0.44 0.85 1.33 -0.00

3 498 0.200 0.41 4,78 2.04 -0.00
259 -0.42 -4.81 -0.98 0.00

22 550 -0.30 -4.43 2.68 0.00
1 259 0.000 -0.42 -4.21 -2.49 0.00
21 550 1.750 -0.30 -4.52 2.56 0.00
2 545 -0.32 4.40 2.51 -0.00
21 390 0.146 0.29 4.25 -0.71 -0.00
484 1.750 -0.30 -4.07 1.35 0.00

2 483 0.000 0.41 3.53 1.48 -0.00

503 -0.43 -3.55 -0.25 0.00

: 1/566

fi fi
[rac% [rao.!jZ]

-0.00 0.00
-0.00 -0.00
-0.00 0.00
-0.00 -0.00
-0.00 0.00
-0.00 -0.00
-0.00 0.00
-0.00 -0.00

0.00 -0.00
-0.00 0.00

0.00 0.00
-0.00 -0.00

CAPROJ340\Projekte\757 4\Ausbiasung\Biihne-N1.epw




CONTROL STAGE

BEBAAI  project : 7574 ASU No. 9, Kosice Tank Farm

Author : Orth

Page : 5

Date : Freitag, 7. Oktober 2005

Deformation

memb combi  dx ux
m [mm]

55 222 0.300 6.46
528 -6.52

53 478 0.700 -3.70
54 528 -3.61
306 -3.41

55 540 0.000 -4.58
58 147 0.340 -0.80
491 -1.83

59 492 0.150 -1.36
60 351 1.59
147 -0.45

491 0.25

- uz on member(s). Ser. combi : 1/566

Deformations on member(s). Global extreme
Linear static - extreme or all combinations
Group of member(s) :1/70

Group of serviceability combi :1/566
Cross-section : 5 - HEB100

u
]
-2.29
2.32
6.45
-6.52
-4.51
2.58
-0.45
0.25
-3.05
-3.13
1.67
-1.39

uz
fmm]
-0.68
-3.87
2.16
2.20
2.93
-4.73
-0.52
0.80
-3.23
-1.81
-0.83
-1.79

fix
[rad]
0.00
-0.00
0.00
-0.00
-0.00
-0.00
0.01
-0.01
-0.00
-0.00
0.00
-0.00

fi
frad)
0.00
-0.00
-0.00
-0.00
-0.00
-0.00
0.00
-0.00
0.00
-0.00
0.00
-0.00

fiz
[rad]
0.00
-0.00
0.00
-0.00
-0.00
0.00
0.00
-0.00
-0.01
-0.01
0.01
-0.01

CAPROJ340\Projekte\757 4\ Ausblasung\Bahne-Ni .epw




Static Calculation 7574
Part 5

Air Liquide AGS GmbH
Fiitingsweg 34
47805 Krefeld

K70101, ASU No. 9 Kosice
Tank Farm, Steel Construction of the new

Control Stage by the existing 1000 MT
LIN-Storage Tank

Saarbriicken, im Dezember 2004

I<IVIAT

Ingenieurgeselischaft mbH
Saarbriicker StraBie 9
66130 Saarbriicken-Brebach

Telefon (0681) 8 83 13-0
Telefax (0681) 8 83 13-88
E-Mail info@kmw-ing.de
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Basic data
Type of structure : General XYZ

‘Number of nodes: - 56
Number of members: 70
‘Number.of 1D.macros: .~ 27
Number of bound. lines: 0

‘Number:of 2D:macros: . 0.

Number of profiles : 5
:Number.of-cases: =~ 20
Number of materials: 1

Material

§23% o
- Ultimaterstrength 360000 kN/cnif2
~ Yielddesign ~ 24.0000 kN/cm"2
7 Esmodulus ¢S - 210000.00:'MPa
_ Poissoncoeff. 030
Y iDensity e 2 7850000tkg/mA3.
Extensibility 0.012 mm/m.K

List of material
Group of members :
1/70

~ HEA160 S235 3046  20.76 63243
" IHEA120 08285 -119:86 - 1718 34124
U120 S235 1335 490 6539
T ABXA | ES285 . . 274 048 128,71

HEB100 S 235 20.44 2.98  60.92

oKW N o

The total weight of the structure: 1128.69 kg
Surface for painting: 37.17 m*2

Nodes

1 1.600 0.000 0.000
'2 2700 +0.000. “0.000 ‘9 1.600 2.000 -0.000
3 3.850 0.000 0.000 10 2100 2.000 0.000
4 <4:050 ~0.000 :0.000 11 .3.850 :2:.000 :0.000
5 1.600 1.000 0.000 12 4.050 2.000 0.000
‘6 2400 1.000 -0.000 13 2100 3241 :0.000
7 3.850 1.000 0.000 14 3.850 3.241 0.000

C:\PROJ340\Projekie\7574\ I epw




CONTROL STAGE
ECIVIAL  Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth

Page : 74

Date : Mittwoch, 8. Dezember 2004

m:
15 1.600 4.482 0.000 36 2.800
46 2100 4482 :0.000 37 2:800
17 3.850 4.482 0.000 38 2.800
18 4:050 4.482 0,000 39 2800
19 1.600 5.482 0.000 40 2.800
202100 ‘5:482 -0.000 “41 3,400
21 3.850 5.482 0.000 42 3.400
‘22 4:050 5482  :0.000 43 3400
23 1.600 6.482 0.000 44 3.400
24 :2:100 96:482° 10:000° 45 1:600
25 3.850 6.482 0.000 46 2.100
26, *4.050 16:482: <0.000 - 47 "3:400
27 2100 1.000 -1.950 48 3.850
28 3:850. .-1:000 =1:950 49 . 4,050
29 2100 5482 -1.950 50 1.600
30 13:850" 5482 1:050 51, 27100 -
31 2.800 2000 0.000 - 52 3.400
132 2:800+4:482 " <0:000 ~ B3 3850
33 3400 2000 0.000 54 4050
e 374007 i3:241 0:000. "85 22100
35 3.400 4.482 0.000 56 2.100
Members

1 1 - 0.00 3-U120
FhpL g LB R AITE0 D00, 0 U3 - U120
3 3 4 0.200 0.00 3-U120
S dB BT 05500 4000 2 -HEA120
N 5 6 7 1,750 0.00 2-HEA120
Gl g 9B 40200, <000 12 ~HEA120
3 7 9 10 0.500 0.00 2-HEA120
R 10 31 70,700 0.00 2-HEA120
9 31 33  0.600 0.00 2-HEA120
10 - 33 11 0450 0.00 2-HEA120
11 11 12 0.200 0.00 2-HEA120
4 12 15 46 ©0:500 “0:00 2-HEA120
13 16 32 0.700 0.00 2-HEA120
14 32 85 0600 :0.00 :2-HEA120
15 35 17 0.450 0.00 2-HEA120
16 17 18 “0:200 - D00 2 -HEA120
5 17 19 20 0.500 0.00 2-HEA120
18 20 21 4750 000 2-HEA120
19 21 22 0.200 0.00 2-HEA120
6 20 23 24  0.500 :0.00 3-U120
21 24 25 1750 0.00 3-U120
22 25 26  .0.200 0.00 3-U120
7 23 2 55 0.800 0.00 1-HEA160

2.941  0.000
“2.941  °0.700
3.541  0.000
3541 :0.700
3.241  0.700
2:000 10.340
4.482  0.340
°2.150  0.340 -
4,632 0.340
12,941 40,000
2.941  0.000
2,941 <0:000
2.941  0.000
72.9410.000
3.541  0.000
3:541 70:000
3.541  0.000
3541 20.000 .
'3.541 0.000
<0:800 . :0:000
5.682  0.000

85235
¥5:235:
S235

- 8235
8235
8235
S 235

18235

S 235
5235
5235
5235
S 235
8235
S 235
8235
S§ 235
:8:235
§ 235
$235
S 235
:8.235
S 235
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12

16

BE T AT

18

20

ol BB

Cipn i

23

24

25

26

27

28
30
CB3
4T
<7 RO
52
2T

20
38
37 ¢
40
BB
35
41
42
45
46
36
47
48
50
51
38
52
53

o '27 T :—63

1-HEA160
1 <HEA160
1 - HEA160
1 *HEA160
1 - HEA180
A--"HEA160
1-HEA160
1~ HEA160
1 - HEA160

1 - HEA160

4 ~HEA180 - :8:

1 - HEA160

4.« HEA160

1 - HEA160

1 ~HEA160" 5.

1 - HEA160

" 4-HEA160 ©

1 - HEA160

4-=HEA180 S

1 - HEA160

2 <HEA120. S,

2 - HEA120

4 - 1 45X4

4 =iLABX4 T S

4 - L45X4

5 ~HEB100 8.
5-HEB100
:5--"HEB100

5 - HEB100

5-:HEB100 .

5- HEB100

" 45 -:HEB100
5 - HEB100

2 ~HEA120
2 - HEA120
2 - HEA120
2 - HEA120

. 2=HEA120

2 - HEA120
2 -"HEA120
2 - HEA120
2--'HEA120
2 - HEA120

1 <HEA160 'S

©2 “HEA120 7S
2 - HEA120
- il - LABX4
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Profiles

Profile no.
Material :

AY/A.
By
lyz:
dwee
Wely:

“Wply:
cy:
sy
dy:

“Outline s -

12 - § 235

1- HEA160

1:670000e+003 cit4

0.000000e+000 cm"4

L 8:150250e+004.cmA6

2.200000e+002 cm*3

' 12:460000e+002:cm"3

8.00 cm

ue6iem

0.00om

Type for check: | section

Height

Thickness

‘Radius. .

Profile no.
ial :

cy:

iy:

dy:
Outline

Le o M520:0m

of flange 0.90 cm
M.:50cm

2 - HEA120

-6.060000e+002 cm?4

2.142655e-009 cm”4

'6.491084e+003 cm”6

1.060000e+002 cm”3
1.200000e+002 cmA3
6.00 cm
4.89.cm
0.00 cm

Welz:
Whplz:
cz:

iz

dz: |

Width
~ Thickness of web  0.60 cm

HEA160

» 0.208 _
6.160000e+002:cm™4
1.220000e+001 cm”4

7.700000e+001 crmA3

:1,180000e+002 cmi*3 -

7.60 cm

~73:98:cm -

-0.00 cm

16:00:cm -

1z
it

Welz:
“Whplz:

cz:

iz

dz:
:69.80 cm

0197
'2,310000e+002 cm*4

HEA120

5.990000e+000 cm*4

3.850000e+001 cm”3
:5.800000e+001 cm”3
570 cm
3.02tm
0.00 cm
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Type for check: | section

‘Height 11:40.cm ~Width 12.00.cm
Thickness of flange 0.80cm  Thickness of web  0.50 cm
‘Radius 1.20-cm

U120

Profile no. 3 - U120
Material : 12 - 8 235

0.312 - AzA: 0395 o
“3:640000e+002.cmit4 -z © - -+ 4.320000e+001.cmA4
 4.150461e-012cmM4 It 4.150000e+000 cm”4
L 9.000000e+002:CmAB- L T T e e

~ 6.070000e+001 cm"3  Welz: 1.110000e+001 cm”*3
. 7.260000e+001.cmf3. “Wplz: 2:320000e+001:cmA3°
1.63 cm o oz - 6.00cm
Ay - CAE3iem e T B9 em
dy: ~-3.41cm ~dz 0.00 cm
Qutlines -~ s 44i80-cm S
Type for check: Channel section
“Height -~~~ 42.00.cm Width - “550:em
Thickness of flange 0.0 cm  Thickness of web  0.70 cm
‘Radius . :0.80cm IR T

Profiie no. 4 - L45X4
Material : 12 - S 235

190000e+000:cm"2.

0.41

Ay/A: 0.419 .
ly: 1,020000e+001 cmM4  Iz: 2.680000e+000 cm4
yo: 6.430000e+000 cm4  1z0: 6.430000e+000 cm™4

:alpha: 45,000 deg

C:\PROJ340\Projekte\7574\Ausblasung\Bilhne.epv/
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=37490000e+000:cmA2.
-3.751882e+000 cm™4  It;
*0,000000e+000 cm*6
3.205551e+000 cm3  Welz: 1.535204e+000 cm”3
'5,090208e+000 cm”3  ‘Wplz: 2,651562e+000 crrit3

' 1,9200006-001 cmA4

: 1.23 cm cz: 1.23 cm
Ay: 1.71cm Lz 0.88-cm
dy: -1.52 cm dz: -0.00 cm
Outline ; : 18.00.cm

Type for check: Angle section
‘Height - 4:B0cm “Width' 450 cm
Thickness of flange 0.40cm Radius 0.35cm

st

HEB100

Profile no. 5 - HEB100
Material : 12 - S 235

Ay/A: 0.660 ~AzZIA: 0.194 _

Ay 4.495000e+002:cmP4 iz o 1i673000e+002-cmh4
lyz 1.629903e-009 cmf4 it 9.250000e+000 cm”4
w0 03:384085e+003:cmf6 o S S

Wely:  8.991000e+001cm"3 Welz:  3.345000e+001 cm’3
‘Wply: ©1:040000e+002:cm"3 - Wplz: *  5.1000006+001:cm"3

oy. 5.00 cm - oz 500cm
dy: 0 dMBem 0 iz 2:88em
dy: 0.00 cm dz: -0.00 cm
‘Outline:: . .- . .:5880cm

Type for check: | section

Height = 40.00.cm “Width. .~ 10.00 cm
Thickness of flange 1.00cm  Thickness of web  0.60 cm
‘Radius o 1.20.cm .

Nontypical elements
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Supports

27 XYZ 020
28 XYZ 0.20
20  XYZ 020

1
2
3
4 80 XYZ 0.20

Loadcases

Dead Load ,
~weight.of the‘stagelining :Permanent - Loads.

p1 B ~Variable - p
g2t kUi Variableep ot
3 ~_Variable-p
SisUB32.Z: L Nariable-p.
8usbk3z2z . Variable-p
< GUEBR0.Z s L e N ariable-p i S L
_ 8U832 +X ) Variable - p 7
107 SUBB2AX T T Variable-p o
11 8SU5B30+X - Variable - p
427 sWss2<X 0 . “Mariable -p

13 8U5B32-X Variable - p
44 SUBB0 <X .+ - Variable <p
15 8UB32+Y . Variable-p

A6 ISUB324Y. o L Variable -p

17 8UB30+Y  Variable-p

8. SUB32Y . “Nariable -ip

19 8SUB32-Y Variable - p

20 :8U530--Y " Variable -p

O ®N S oK R
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2.

weight of the stage lining
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6.

7.

SU 5832 Z

SU 5832 Z

-4.1
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8. SU 830 Z

9. 8U 532 +X

C:\PROJ340\Frojekiel\7574\A e oo




CONTROL STAGE
BCIvEAL Project : 7574 ASU No. 9, Kosice Tank Farm

Author : Orth

Page : /%

Date : Mittwoch, 8. Dezember 2004

10. SU 5832 +X

11. SU 530 +X

SpW
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12.

13.

SU 532 -X

SU 532 -X
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14. SU 830 -X

18, SU 5832 +Y
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16. SU 832 +Y

17. 8SU 530 +Y
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18.

18.

SU 832 -Y

SU 532 -y

2.1
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20. SU 530 -y

Variable loads group

2 000 0.00 -0.86 0.0 0.00 0.00
24 +0:00 +0.00 -0:86 0,00 :0.00 :0:00
55 0.00 0.00 -0.86 0.0 0.00 0.00
‘56 0.00 0.00 -<0.86 :0:00 “0:00 0.00

Loadcase no. 3 - nodal loads

0.00 0.00 -0.95 0.00 0.00 0.00
55 <0.00 :0.00 -0.95 :0:00. -0.00 -0.00
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000 000 -0.85 000 0.00 0.00
‘56 “0:00 0.00 -0.95 :0.00 :0:00 °0.00

Loadcase no. 6 - nodal loads

N kNm
-410 0.00 0.00

43 0.00 0.00

Loadcase no. 7 - nodal loads

0.00 0.00

Loadcase no. 8 - nodal loads

40 0.00 0.00 -7.40 0.00 0.00 0.00

Loadcase no. 9 - nodal loads

43 210 0.00 0.00 000 0.00 0.00

Loadcase no. 10 - nodal loads

44 210 0.00 0.00 0.00

0.00 0.0

Loadcase no. 11 - nodal loads

6.40 0.0

Loadcase no. 12 - nodal loads

CAPROJ340\Proj
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Loqd as no.w_13 - nqdal loads

Nm’

00

0.00 0.00 O.

210 0.00 0.00

Loadcase no. 14 - nodal loads

im
0.00

| KN N
43 0.00 2.10 0.00 0.00 0.00 0.00

Loadcase no. 16 - nodal loads

44  0.00 210 0.00 000 0.00 0.00

Loadcase no. 17 - nodal loads

40 000 640 000 000 000 0.00

44  0.00 -2.10 0.00

Loadcase no. 20 - nodal loads
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ngd ase no. 2 - dis»t.ribut_ed
acro.. iyp XZ.

0.00

1 force 000 rel
kN/m 1.00 7
2 force :0:00-rel - °0.00 “0.00
:kN/m 1:00 o
3 force 0.00 rel 0.00 0.00
kKN/m  1.00
4 . ‘force -0.00 rel °0.00 .0.00
HKN/m 4:00° o ,
5 force 0.00 rel 0.00 0.00
kN/m  1.00 ,
6 Force :0:00-rel =0:00. :0:00
oo EkNIme e 00
26 force 0.00 rel 0.00 0.00
‘ __kNm 100
|27 . “force 0.00 rel. :0:00 7000
oo KNimes 00 :

Loadcase no. 3 - distributed

~ kN/m
- sforee” 0:
< AKN/m L

0.00 gio

loads

glo . . ~0.
len 0.00 0.00 -0.80
glo °0.00 ‘0.00  -0.60
en °0.00 0,00 -0i60
glo 0.00 0.00 -0.60
len 000 0.00 -0.60
gl 0.00 “0.00 -0:60
Jen  0:00 -~ :0.00  -0:60
glo 000 0.00 -0.60
fen 0.00 0.00 -0.60
sglo” 000 70700 «0;80
ilen.. 0,00 - i0:00 ~-0.80
go 000 0.00 -0.50
len 000 0.00 -0.50
sglo. 20,00 10{00. . --0.50.
den. - 0.00. 30:00 . --0:50-
loads

len 000 000 -1.25
: ‘9:70500‘3‘ 120100 - 52:50
den 10:00° #0.00" <250

3 force 0.00 rel 0.00 0.00

 kN/m 1.00 o ‘

4 . :force: 10:00-rel’ ~0.00" : 0.00
o RNAmM o AZ00 0 e e

26 force 0.00 rel 0.00 0.00
kN/m 100 .

27 - “force  :0.00 .rel - -0.00.°0:00

“ikN/m- . 100

Loadcase no. 5 - distributed

1 m.
0.00 rel 0.00 0.00

KN/m 1.00

6 . force

“kN/m 1.00

°0,00 rel 0.00 :0.00 -

go 000 000 -2.50
len 000 000 -2.50
glo  0.00 000 - “2.50
den <000 1000  -2.50
go 000 000 -2.00
len 000 000 -2.00
glo :0:00  0.00 - :2:00
den 000 000 -2.00

Jen
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Rechenprotokoll

Lineare Bere_chnung

Lastfall LF 1 Dead Load
S ’ ~LF.2:weight: of the stage lining
LF 3 pt
LF#4:p2
LF5p3
LF6:SUB32.7 -
LF78U5322
LF:8:8UB30:Z «
LF9SUB32+X
LF0:8UB32-4X -
~ LF 118U 530 +X
ULFA2:8UB824X
~ LF13SU5B32-X
U SR A4SUBBOEX
LF 158U 582 +Y
LLFMBSUB32 Y L
~ LF178U530+Y
CLF18'8UB328Y
LF 198U 532-Y
L {LF'20:81°530-<Y

' Biegétheofié

Mindiin

‘Start:der:Berechnung  08.12:2004 09:49- .

Berechnung beendet

08.12.2004 09:49

Summe der Lasten und Reaktionen

Lastfall asten 0.0 .0 -113
“iAuflagerkrafte ©:0:0 . 0:0 113
_ Kontakt 0.0 0.0
*Lastfall- 2+ :Lasten :0.0 1587
Auflagerkréfte 0.0 15.7

, ‘Kontakt . 0.0 0.0
Lastfall 3 Lasten 0.0 -11.1
‘ ~Auflagerkréfte. #0.0- -=0. 1.1
Kontakt 0.0 . 0.0

~Lastfall 4 ‘Lasten _ 0:0 00 =221
Auflagerkréfie 0.0 -0.0 22.1

: " "Kontakt 0.0 0.0 0.0

Lastfall & Lasten 0.0 00 -111
Auflagerkrédfte 0.0 0.0 1.1

Kontakt 0.0 0.0 0.0

“Lastfall 6 :Lasten 0:0 0.0 -4

Aufiagerkrafte -0.0 0.0 4.1

C:\PRO.J340\Proj 7574\ \ apw




i<l

CONTROL STAGE

Project : 7574 ASU No. 9, Kosice Tank Farm

Author ; Orth

Page : fé’

Date : Mittwoch, 8. Dezember 2004

Lastfall
Lastfall

Lastfall

_Fa§ﬁall |
“Lastfall -
ot
‘Lastfall

‘_ Lastfail. V

Lastfall

Lastfall
‘Lastfall-

Lasffalf ‘

‘Lastfall

L‘astfall

7

10

BN

Kontakt

‘Lasten

Auflagerkréfte

“Kontakt

Lasten

‘Auflagerkrafte

Kontakt

:Lasten -

Auflagerkréfte

+“Kontakt

Lasten

~=Auflagerkrafte -

Kontakt

Lasten. .

Auflagerkréfte

- Kontakt.

12

15

- iAuflagerkréfte. -
~ Kontakt
A7 ‘Lasten.

" Kontakt .
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CONTROL STAGE Page :
IKIVIAL  poiect : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth Date : Mittwoch, 8. Dezember 2004
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CONTROL STAGE Page : S¢
I<IVEAR  Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth Date : Mittwoch, 8. Dezember 2004

Reactions in support(s) - nodal values. Global extreme
Linear static - extreme or all combinations

Group of node(s) :1/56

Group of serviceability combi :1/566

20 - B10 - 342 5459
} 555 371 -6.24 ;8
4 30 7 173 255 324
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Page : 3?’

Project : 7574 ASU No. 9, Kosice Tank Farm

Author : Orth

Date : Mittwoch, 8. Dezember 2004

Internal forces

- My on member(s). Ult. combi : 1/476
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CONTROL STAGE Page : 3&
BKIMIAE  project © 7574 ASU No. 9, Kosice Tank Farm

Author : Orth Date : Mittwoch, 8. Dezember 2004
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internal forces - Vz on member(s). Ult. combi : 1/476
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CONTROL STAGE Page : 7

IKIVIAL Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth ‘ Date : Mittwoch, 8. Dezember 2004
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Internal forces - N on member(s). Ult. combi : 1/476
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CONTROL STAGE Page : 9o
BCIVEAL  Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth Date : Mittwoch, 8. Dezember 2004

internal forces on member(s). Global extreme
Linear static - extreme or all combinations

Group of member(s) :1/70

Group of ultimate combi :1/476

Cross-section 1 - HEA160

CAPROJ340\Projekts\7574) .8pV/




I<BviAL

CONTROL STAGE
Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth

Page : é,{

Date : Mitiwoch, 8. Dezember.2004

Q
6.0159-57

Internal forces

- My on member(s)

. Ult. combi : 1/476
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Page : 42

Project : 7574 ASU No. 9, Kosice Tank Farm

Author : Orth

Date : Mittwoch, 8. Dezember 2004

internal forces

- Vz on member(s). Uit. combi : 1/476
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IKIVEAL  Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth Date : Mittwoch, 8. Dezember 2004

Internal forces on member(s). Global exfreme
Linear static - extreme or all combinations

Group of member(s) :1/70

Group of ultimate combi :1/476

Cross-section 2 - HEA120

. - 184 787 :0.04 FibEE
15 395 0450 -267 937 -1481 -0.01 -0.12
L2083 289 0121 20020 =0:00. . ~0:02
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IKIvIAT Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth Date : Mittwoch, 8. Dezember 2004
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internal forces - My on member(s). Ult. combi : 1/476
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IKIVIAL Project : 75674 ASU No. 8, Kosice Tank Farm

Author : Orth

Page : 75

Date : Mittwoch, 8. Dezember 2004

2.94

2.93

-1.57

internal forces - Vz on member(s). Ult. combi : 1/476
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CONTROL STAGE Page : 44
IKIVIAE  Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth Date : Mittwoch, 8. Dezember 2004

Internal forces on member(s). Global extreme
Linear static - extreme or all combinations

Group of member(s) :1/70

Group of ultlmate combi :1/476

022
021

-0.40
0.1

, 0.03-0.29

471750, <002 :

2 301 0000 -0.02 -0.28 202 [

LA A7 L =0i02 4030 2,92 hid 40,2
476 0875 0.00 000 018 -0.00 ?’@,g
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CONTROL STAGE
Date : Mittwoch, 8. Dezember 2004

IKIVIAL Project : 7574 ASU No. 9, Kosice Tank Farm

Author : Orth

: 1/476

- N on member(s). Ult. combi

Internal forces
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CONTROL STAGE Page : 4§

I<iviRl  Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth Date : Mittwoch, 8. Dezember 2004

Internal forces on member(s). Global extreme
Linear static - extreme or all combinations

Group of member(s) :1/70

Group of ultimate combi :1/476

Cross-section

0.00 000 000 0,00
00 0.00 0.00 -0.00 0.00

181
L 416

52 £ 0.000 |

DIN. Profile - 1 all. UC all.

Cross-section : 1 - HEA160

400 2530 0.00 -25.75

The critical check is on position 1.00 m

‘type .. SWay sway Re uctlon factor o .56
‘Slenderness .. 198:80.. 16268 : :Length. - S BB B
Reduced slenderness ~ 1.06  1.75 , Buckllng factor 1.00
‘Bucklingcurve 5w db s e ‘Bucklingilength” - . %648 6
imperfection 0.34 0.49 Critical Euler load 823.79 303.87 kN

LTB Iength 6.48 m

‘Betaz . 1:00
BetaD ~ 1.00
Keb o 486

negative influence of load position

FSECTIONTCHEDK

N ~0.01<1
Vy .o - +0:01 <1
Vz 0.23<1
M 0:28<

:LTB _ 0:56<1
‘Compression + Moment  0.60 < 1
‘Compression + LTB :0.69-< 1

C:PROJ340\Projexte\7574\Ausbiasung\Blihne.epw




CONTROL STAGE
IKIVIAE  Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth

Page : 4;?

Date : Mittwoch, 8. Dezember 2004

DIN. Profile - 2 all. UC all.

Cross-section : 2 - HEA120

e :
> % aYensla = 2 }';7;‘
0.05 8.57 0.91
The critical check is on position 0.00 m

_type ... . sway  non-sway
“Slenderness 1 B2i90 7 16,397
Reduced slenderness» 057 018
‘Bucklingseurve. . b T e we
Imperfection .. 034 048
“Reductionifactor” -~ -~ ‘085 - 00
Length , 0.60 0.60 m
‘Buckling:factor - © - . 432 . W0:83 -
‘Buckling length 259  0.50 m
«Critical’Eulerdoad . -~ 1873:68"..:19510.37 kN

.g.xfﬁ"’{_&}%zs;
LTB length 0.60 m
‘Betaz © . 7100~
Betal 1.00

iKsi e .89
load in center of gravity

g*‘ P S S SR T

0.00 <1
:0.01-<41
0.156<1
0.16 <1

Bucking 0.01 < 1
LTB 0.33 <1

Compression + Moment  0.40 < 1
Compression+ LTB 0.42 <1

C:\PROJ340\Proj

\75741
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CONTROL STAGE Page : J'J
ICEIVIAL  Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth Date : Mittwoch, 8. Dezember 2004

DIN. Profile - 3 all. UC all.

Cross-section : 3 - U120

type ) - sway non-sway
‘Slenderness. - 37.82° " 7042
Reduced slenderness 0.41 0.76
“'Buckling curve . g
Imperfection 049 049
'Reductionsfactor .~ D:89 .. 069 - -
Length 1.75 175 m
‘Bucklingifactor © #4000 - 0:64 i
Buckling tength A 175 112 m
“Critical:Euler-load "~~~ .2463.45. '710.53 " kN

£TB . : 0.03<1
Compression + Moment 0.08 < 1
:Compression+ L.TB 0.12<1

DIN. Profile - 4 all. UC all.

Cross-section : 4 - L45X4
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BKIVEAL  Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth

Page : %7

Date : Mittwoch, 8. Dezember 2004

-8.15 0.00 0.00 0.00 0.00 0.00

The critical check is on position 0.00 m

[Blckiingiparans

type sway  non-sway
:Slenderness 157.00  152.43
Reduced sienderness 1.69 1.64
“BucKling curve S
Imperfection 0.49 49
‘Reductionfactor | .~ 0.26 0.27
Length 2.62 2.62 m
‘Buckling‘factor: - o102 20:51 :
Buckling length 268 134 m
.Critical:Eulerload. = - 2935 ~ .3143 kN’

Buckling 0.41 <1

C:APROJ340\Projekte\7574\ N
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7 Kunden Nr.: Diibelbemessung Seite:
Lage: Anfiihrung:

Hilti AG Projekt:
FL-9494 Schaan -
Liste Nr.:
HAP v3.3 Telefon: Datum:
Zust.: Name:

Diibelbemessung fiir HST-M16
Nach der ETAG Anhang C Methode

Positionierung

Ankerplatte:

Ix=250 mm ly=250 mm
s1=180 mm

-+ Dibel

s (5 Dibel im Langloch

Lasten (Bemessungswerte)

Zuglast:
Ng=7.7 kN (1.50%5.2 kN)

Querkraft:

Vxg=10.4 kN (1.50*7.0 kN)
Vy,=5.9 kN (1.50%3.9 kN)

Beton

Druckfestigkeitskiasse: C20/25

Zugzone / gerissener Beton

Dicke des Betonteiis: 30.0 cm

keine Randbewehrung

dichte Bewehrung (dichte Bewehrung (s <= 15 cm))

Daten und Ergebnisse sind auf Ubereinstimmung mit den effektiv vorliegenden Gegebenheiten zu kontroliieren und auf Plausibiiitét zu prifen!

HAP v3.3c © 2003 Hilti AG, FL-9494 Schaan  Hilli ist eine registrierte Schutzmarke der Hilti AG, Schaan




Kunden Nr.: Diibelbemessung Seite: 2von 4 \55
Lage: Anfiihrung:
Hiltt AG Projekt:
FL-9494 Schaan -
Liste Nr.:
HAP v3.3 Telefon: Datum:
Zust.: Name:
Zuglast N HST-M16
Diibel 1 2
Bem.wert der Zuglast Nsg,i 3.9 kN 3.9 kN
Bem.wert der Diibelgruppe Ngg 5Ngq; =7.7 kKN
Stahlversagen
Charakt. Wert fiir einen Diibel Nres = 75.0 kN
Teilsicherheitsbeiwert ms = 1.50
. NRk,s Ngd
Bemessungswert des Widerstandes Ngqy, = = 50.0 kN Check N = 0.08
Ms Rd,s
Herausziehen
&>
Charakt. Wert flir einen Dubel Ngip = 20.0 kN
Teilsicherheitsbeiwert mp = 1.80
N h
Bemessungswert des Widerstandes Nggy, = REP = 11.1 kN Check zs‘j =0.35
Mp Rd,p
Betonausbruch
Initialwert des Diibelwiderstandes Ngk.c =26.7 kN
Aktuelie Flache des Betonkegels Acy = 104796 mm?
Referenzflache des Betonkegels AS,N = 60516 mm?
Faktor fiir Storung der Spannungsverteilung sv =1.00
Schalenabplatzfaktor en =091
Exzentrizitét der resultierenden Zugkraft enxy =0mm eyy =0mm
Faktoren flir exzentrische Last eoNx = 1.00 ey = 1.00
Faktor flir die Lage der Verankerung wern = 1.00
Charakteristischer Wert fiir die Diibeigruppe
0 Ac,N
NRk.c = NRk,c ' D " sN reN ecNx ' ecNy  uerN = 42.1 kN
oN
Teilsicherheitsbeiwert me = 1.80
. - NRk,c - Ngd
Bemessungswert des Widerstandes Npae = = 23.4 kN Check N 0.33
Mc Rd.c

Daten und Ergebnisse sind auf Ubereinstimmung mit den efiektiv vorfiegenden Gegebenheiten zu kontroflieren und auf Plausibilitat zu priifent

HAP v3,3c  © 2003 Hilti AG, FL-8494 Schaan

Hilti ist eine registrierte Schuizmarke der Hilti AG, Schaan




; Kunden Nr.: Diibelbemessung Seite: 3von 4 \é{
! Lage: Anfithrung:
Hilti AG Projekt:
FL-9494 Schaan
Liste Nr.:
HAP v3.3 Telefon: Datum:
Zust.: ‘Name:
Querkraft V HST-M16
Diibel 1 2
Bem.wert Querlast in x Vsaxi 5.2 kN 5.2 kN
Bem.wert Queriast in y Vsdyi 3.0 kN 3.0 kN
Bem.wert der Dibelgruppe Viax TiVeaxi = 10.4 kN Visy TVsayi = 5.9 kN
Resuit. Bemessungswert Querzug Vg 6.0 kN 6.0 kN
) Stahlversagen ohne Hebelarm
Charakt. Wert fiir einen Diibel Viis = 50.0 kN
Teilsicherheitsbeiwert Ms = 1.25
V h
Bemessungswert des Widerstandes Vids Rks = 40.0 kN Check ://Sd =0.15
Rd,s
Betonkantenbruch
Initialwert des Diibelwiderstandes Ve
Aktuelie Flache des Betonkegels Asy
Referenzflache des Betonkegels Ady
Faktor fiir Stérung der Spannungsverteilung sV
Faktor fir Bauteildicke hv
Faktor fiir Lastrichtung v
Exzentrizitét der resultierenden Querkraft v ey, =0mm
Faktoren fiir exzentrische Last ecVix wvy = 1.00
Faktor fur die Lage der Verankerung .y
Charakteristischer Wert flir die Dilbelgruppe
A
Ve = VORk,c ) _%'v_ sV RV VeV ouerv VRk.c,x = - me= 1.00
eV
: VRk.c - ng -
Bemessungswert des Widerstandes VRde = - Check A 0.00
M Rd,c

Daten und Ergebnisse sind auf Ubereinstimmung mit den efiektiv voriiegenden Gegebenheiten zu konirollieren und auf Plausibilitat zu priifen!

HAP v3.3c © 2003 Hilti AG, FL-8494 Schaan

Hilti ist eine registriente Schutzmarke der Hilti AG, Schaan




Spaltbruch infolge Belastung

Kunden Nr.: Diibelbemessung Seite: 4 von 4 g?—
Lage: Anfiihrung:
Hilti AG Projekt:
FL-8494 Schaan -
Liste Nr.:
HAP v3.3 Telefon: Datum:
: Zust.: ‘Name:
Riickwirtiger Betonausbruch HST-M16
Faktor fiir kurze, steife Diibel k= 2.0
Charakteristischer Wert fir die Diibelgruppe Nric = 42.1 kN
Charakteristischer Wert fiir die Dlbelgruppe Viee = 84.3 kKN
Teilsicherheitsbeiwert me = 1.80
vV \V;:
Bemessungswert des Widerstandes Vke = RkC = 46.8 kN Check VSd =0.26
Rd,c

NS
=0.20
) NRd.sp

Kombinierte Zug- und Querkraft

w=0.35<1.0

v=0.26<1.0

(n*+v)/1.2=050<1.0

Nntyv=0.34<1.0

Daten und Ergebnisse sind auf Ubereinstimmung mit den effektiv voriiegenden Gegebenheiten zu kontrollieren und auf Plausibilitét zu priifen!

HAP v3.3c  © 2003 Hilti AG, FL-9494 Schaan

Hilti ist eine registrierie Schutzmarke der Hilti AG, Schaan




