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Kyslikovy aparat ¢.9 — US Steel, KoSice - Pipe and cable bridge
Posudenie projektovej dokumentacie podfa STN

Statické posudenie Strana:1

Predmet, éel a rozsah postdenia

Predmetom postdenia st podporné ocelove konstrukcie a zakladové konstrukcie kabelového a potrubného
mosta a zakladu pre control box pre stavbu kyslikového aparatu ¢.9. v areali US Steel KoSice. Zoznam nosnych
ocelovych konstrukcii a zakladovych konstrukcii je uvedeny v Statickom vypocte firmy KMW na strane 2a.
U¢elom posudenia je porovnat, overit' a posudit projektov dokumentaciu vypracovanu podla DIN s platnymi

STN normami a miestnymi geotechnickymi podmienkami.

Overovana dokumentacia

o Staticky vypoget — Static Calculation 7574 Part 3, KMW Saarbrticen-Brebach, November 2004
strany 1-194 /vratane stran 2a,71a/
o vykres &. 792.87046 — Pipe and cable bridge

Podklady, Pouzita literatura

o Podrobny inZiniersko-geologicky prieskum - Zavereéna sprava, Montana s.r.o., maj 2004

o DIN 1055 — Lastannahmen firr Bauten / Zatazenie stavebnych konstrukeii

o DIN 1054 — Baugrund, Zulassige Belastung des Baugrunds / Navrhovanie zakladovych konStrukcii

o DIN 1045 (07.88) — Beton und Stahibeton, Bemessung und Ausfiihrung / Navrhovanie beténovych
konstrukcii

o DIN 18800 — Structural steelwork; design and construction

o STN 73 0035 — ZataZenie stavebnych konstrukcii

o STN 73 1001 — Zakladova pdda pod plodnymi zakladmi

o STN 73 1201 — Navrhovanie betonovych konstrukcii

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

o STN EN 206-1 — Beton, Specifikacia, vlastnosti, vyroba a zhoda
Posudenie

1) Staticky vypocet

Pre vypo&et metddou konecénych prvkov bol pouzity vypo&tovy program IDA NEXIS. Ocelova konstrukcia bola
namodetovana ako 3D model.

Zatazenie bolo uvazované podla podkladov dodavatela technolégie. ZataZenie vetrom bolo uvazované

v zmysle DIN 1055 - T4, Strana 4, Tab.1: g=0,5 KN/m?. Tvarové suéinitele boli uvazené v zavislosti na tvare
konstrukcie.

Pozn. V zmysle STN 73 0035 je podla mapy vetrovych oblasti pre dant lokalitu zakladny tlak vetra

w0 = 0,55 kN/m2.




Kyslikovy aparat 6.9 — US Steel, Kosice - Pipe and cable bridge

Posudenie projektovej dokumentacie podia STN

Statické posudenie

Strana:2

Prevodna tabulka pouzitych materialov

DIN 1045

STN 73 1201

ocel 5235

ocel S235

beton B25 — tab.1, strana 19
kockovéa pevnost betaWN =25 MPa

normova pevnost betaR = 17,5 MPa

modul pruznosti E = 30 GPa

beton B25 — tab.1, strana 19
kockova pevnost 256 MPa

normova pevnost Rbn = 18,5 MPa
vypoctova pevnost Rbd = 14,5 MPa
modul pruznosti E = 30 GPa

ocel BSt 420 — tab.6, strana 24
pevnost v tahu betaZ = 500 MPa
medza klzu betaS = 420 MPa

ocel 10425 (V) — tab.29, priloha 1, str.2
pevnost v tahu 420 MPa
normova pevnost v tahu Rsn = 410 MPa

vypodtova pevnost v tahu Rsd = 375 MPa

ocel BSt 500 — tab.6, strana 24
pevnost v tahu betaZ = 550 MPa
medza klzu betaS = 500 MPa

ocel 10505 (R) — tab.29, priloha 1, str.2
pevnost v tahu 500 MPa
normova pevnost v tahu Rsn = 490 MPa

vypoctova pevnost v tahu Rsd = 450 MPa

2) Ocelova konstrukcia potrubnych mostov:

Nosna konstrukcia je navrhnuta ako kombinacia votknutych stipov na ktoré st uloZzené rovinné priehradové
nosniky. Stipy st votknuté systémom zaliatia do kalicha vytvoreného v hornej Casti zakladovej patky. Podporu
pre kable a potrubia tvoria vypazniky v tvare T. Vypocet uzito¢ného zatazenia na konstrukciu je urobeny
Standardny spésobom. Jednotlivé zatazenia su zrejmé zo strany 3-9. Nasledne su zavedené do vypoctoveho
modelu ako rovnomerné zataZenia na priecniky.

V ramci posudku bol prevedeny kontroiny prepocet nosnej OK podla kritérii STN 731401. Do vypoctu boli oproti
povodnému statickému vypo&tu zahrnuté vodorovné uginky predstavujice cca 30% zo zvislej sily.

Vysledky vypoctu si v zésade totozneé.

3) Vykresova dokumentacia

Vykresovéa dokumentacia je spracovana podla gtandardov pouzivanych v Nemecku. Kétovanie je v milimetroch.

Vykres spifia poziadavky kreslenia podra STN. Oznadovanie materialov podfa DIN normy je totoZne

s oznacovanim podfa STN.
4) Zakladové konstrukcie

Pri navrhu zakladovych konstrukcii projekt vychadza z predpokladu, Ze tinosna vrstva zeminy sa nachadza cca
od 1,5 do 2,6 m pod Uroviiou terénu. Unosnost zeminy je 250 kN/m?.
Zakladova patka je navrhnuta na ucinky zatazenia od nosnej OK. Pétka je stupnovita, armovana, vystuz

prenasa Ucinky od kratiaceho momentu a vodorovne;j sily do spodnej Casti patky.




Kyslikovy aparat £.9 — US Steel, Kosice - Pipe and cable bridge
Posudenie projektovej dokumentacie podfa STN

Statické postdenie Strana:3

Zaver

Realizovanim nosnych ocelovych konstrukcii a zakladovych konstrukcii podia pévodnej projektove;
dokumentacie budu tieto konétrukcie bezpeéné a schopné prenadat zataZzenie na nich pdsobiace a stucasne

budu spifiat’ ustanovenia platnych technickych noriem pre navrhovanie stavebnych konstrukii.

V Kosiciach, 04/2005 Vypracoval: Ing. Marek Sobota

autorizovany stavebny inzinier
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ASU No.9 — US Steel, Kosice - Pipe and cable bridge
Check of original project according to STN

Expett's Opinion Page: 1

Subject, Purpose and Scope of Opinion

The subject of opinion are support steel structure and foundation structures of cable and pipe brige and control
box foundation for ASU No: 9 equipment located in US Steel Kosice. The list of support steel structures and
foundations is stated in Structural Analysis prepared by KMW on page No.2a. 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 Structural Analysis — Static Calculation 7574 Part 3, KMW Saarbriicen-Brebach, November 2004
pages 1-194 /include pages 2a,71 al
o Drawing No. 792.87046 — Pipe and cable bridge

Used ccdes, Literature

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

o DIN 1055 — Lastannahmen fir Bauten / Actions on structures

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

o DIN 1045 (07.88) — Beton und Stahibeton, Bemessung und Ausflihrung / Reinforced concrete
structures, Design and construction

o DIN 18800 — Navrh ocelovych konstrukgii

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

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

o STN 73 1201 — Navrhovanie beténovych konstrukeii / Design of concrete structures/

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

o STNEN 206-1 — Beton, Specifikacia, vlastnosti, vyroba a zhoda / Concrete, Specification,

performances, production and conformity
Document check

1) Structural Analysis

For the calculation was FEM 3D model used with elastic-bedded foundation slabs. The bedding coefficient
assumed for calculation was ks=15 MN/m3. Concrete and reinforcement material characteristics were used
according to DIN 1045 standard. Loading was considered according to data by equipment supplier. Wind load
was considered according to DIN 1055 — T4, Page 4, Table 1: q=0,5 kN/m?. Wind shape coefficients were
considered depending on shape of structure.

According to STN 73 0035 — Map of wind load areas, the basic wind load for given site location is

w0 = 0,55 KN/m2.



ASU No.9 — US Steel, Kosice - Pipe and cable bridge
Check of original project according to STN

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 MPa

modulus of elasticity E = 30 GPa

concrete B25 — table.1, page 19

cube strength 25 MPa

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

reinforcement steel BSt 420 — table.6, 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.6, 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 of pipe and cable bridge is designed like combination of fixed columns and flat truss

bridges. Columns are connected with foundation by vase, which is designed in upper part of fundament.

Cables and pipes are supported by binders T shape.

Calculation of actual load is made by common form. Values of actual loading are shown on pages No 3-9. In

These loading are used in next part of structural analysis as continual loadings on bindeers.

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

with horizontal loading which is cca 30% of vertical loading.

Results of these two calculations are basicly identical.

3) Drawing part

The drawings of support steel structure is prepared according to standards used in Germany. Dimensions are

in mm.
Drawing fulfills requirements of STN.
Material marking according to DIN and STN is identical.

4) Foundations

Carrying capacity of subsoil is 250 kN/m?. Level of bearing ground is from 1,5 to 2,6 m under ground level.




ASU No.9 — US Steel, Kosice - Pipe and cable bridge
Check of original project according to STN

Expert's Opinion Page: 3

Foundations respects loads - results of steel structure calculation. Fundament is designed as stair-step.
Reinforcement is calculated for transmition of reactions from column, specifically horizontal force and twisting

moment.

Foundation fulfill STN 73 1001and STN 73 1201 requirements for stability and bearing capacity.

Conclusion

By construction of support steel structures and foundation structures according to original project considering
comments mentioned above will foundations 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, 04/2005 Prepared:




Static Calculation 7574

Part 3

Air Liquide AGS GmbH
Futingsweg 34
47805 Krefeld

K70101, ASU No. 9 Kosice

Tank Farm
Pipe Bridge, Control Box

Saarbriicken, im November 2004

E<BviAL

Saarbriicker Strafie 9
66130 Saarbriicken-Brebach

SSH -
% " i a avh o R jf'.‘ .
Ingenieurgesellschaft mbH py/ /LC‘C‘C‘X

Telefon (0681) 8 83 13-0

Telefax (0681) 8 83 13-88
E-Mail info@kmw-ing.de




Remarks

The following structural (static) calculations provide the calculatory proof for the steel
construction of the new pipe and cable bridge, for its foundation consisting of single
footings as well as for the foundation of the Control Box consisting of an elastically
bedded foundation slab for the tank storage facility ASU No. 9 at Kosice.

The foundations for single structures consist of shallow build single footings or
foundation slabs. According to the submitted soil report there is load bearing soil at
approx. depths ~ 1.50 to max. 2.60 m below ground level consisting of a layer of
dense coarse grained gravel with fine grained sand/clay admixture. The non-load
bearing sand/clay layer above is to be exavated, an exchange of soil is to be carried
out, backfilled in layers and compacted down to be load bearing gravel layer.
According to the soil report soil loads > 250 kN/m*2 are then permissible. The
bedding coefficient assumed for the calculations of elastic-bedded foundation slabs
with is ks = 15 MN/m*3 to be on the safe side.

All foundations cast are frost-free at a depth of approx. - 1,20 m below ground
level.

The load specifications for single structures have been provided by Air Liquide AGS
and are attached to the following calculations. Wind and snow loads have been
calculated in cooperation with Air Liquide AGS GmbH in accordance with DIN 1055
Standard Parts 4 and 5. According to Air Liquide AGS GmbH loads resulting from
earthquakes need not be taken into consideration.

The dimensions for all reinforced concrete structures have been calculated in
cooperation with Air Liquide AGS GmbH according to DIN 1045 Standard (07.88).

Calculation are based on:

Specifications through the Cotracting Agency
Soil Report

Standard DIN 1055

Standard DIN 1045 (07.88)

any relevant regulations

DIN 18800

Materials:

Concrete class B 25
Reinforcement steel, class BSt 5008 (Reinf. steel IV)

I<IvEAT

Ingenieurgesellschaft mbH
Saarbriicker Strafte 9
66130 Saarbriicken-Brebach

Telefon (0681) 8 83 13-0
Telefax (0681) 8 83 13-88

=_Mail infamimw-inn de
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Pipe Bridge
BB Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth

Page : 10
Date : Dienstag, 19. Oktober 2004
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DIN. Profile - 1 all. UC all.
DIN. Profile - 5 all. UC all.
DIN. Profiie - 4 all. UC all.
DIN. Profile - 3 all. UC all.

11
12
13
14
14
14

16

20
22
23
23
23
24
24
25
25
26
26
27
27
28
28
33
37
38
40
40
41
41
42
42
43
43
44
44
45
45
46
48
47
47
48
48
48
49
64
70
71
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Pipe Bridge

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

Author : Orth

Page : 14

Date : Dienstag, 19. Oktober 2004

Basic data
Type of structure

Number of nodes:
Number of members:
Number of 1D macros:
Number of bound. lines:
Number of 2D macros:
Number of profiles :
Number of cases:
Number of materials:

General XYZ

151
171
71
0

0

5
11
1

Ultimate strength  36.0000 kN/ecm*2

Material

Name:

S 235
Yield design
E modulus
Poisson coeff.
Density
Extensibility

List of material

24,0000 kN/cmh2
210000.00 MPa
0.30

7850.000 kg/m*3
0.012 mmim.K

Group of members :

1171

no. Name:

HEB200
HEA300
L50X5
HEB100
U180

S 235
S 235
S 235
S 235
S 235

a s wWwN =

The tota!l weight of the structure:

quality  unit weight

Surface for painting: 145.90 m*2

Nodes

0.000
0.000
0.000
0.000
0.000
0.000
0.000

length  weight
kg/m m kg
61.29 27.00 1654.91
88.71 27.60 2448.26
3.77 42,29  159.37
20.44 68.06 1391.24
21.98 27.00 593.46
6247.23 kg
"z -node X
Sm m
-0.300 8 0.000
-0.300 g 3.000
-0.300 10  6.000
-0.300 11 8.000
-0.300 12 0.000
-0.300 13 0.000
-0.300 14 1.500

Y
m

0.000
0.000
0.000
0.000
-0.520
0.520
-0.5620

va
g

-2.150
-2.150
-2.150
-2.150
-0.300
-0.300
-0.300
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Pipe Bridge

IKIVEARL  Project : 7574 ASU No. 8, Kosice Tank Farm

Page ' 15

Author : Orth Date : Dienstag, 19. Oktober 2004
node X Y .z node X Y z
m m Ceooim L m ... m m
15  1.500 0.520 -0.300 65 18.000 0.000 -0.300
16  3.000 -0.520 -0.300 66 12.000 0.000 -2.150
17 3.000 0.520 -0.300 67 15.000 0.000 -2.150
18  4.500 -0.520 -0.300 8 18.000 0.000 -2.150
19 4.500 0.520 -0.300 69 10.500 -0.520 -0.300
20  6.000 -0.520 -0.300 70 10.500 0.520 -0.300
21 6.000 0.520 -0.300 71 12.000 -0.5820 -0.300
22 7.500 -0.520 -0.300 72 12.000 0.520 -0.300
23 7.500 0.520 -0.300 73 13.500 -0.520 -0.300
24 9.000 -0.520 -0.300 74 13500 0.520 -0.300
25 9.000 0.520 -0.300 75 15,000 -0.520 -0.300
26 3.000 0.000 -1.300 76 15.000 0.520 -0.300
27  3.000 0.000 -0.600 77 16.500 -0.520 -0.300
28 6.000 0.000 -1.300 78 16.500 0.520 -0.300
29  6.000 0.000 -0.600 79 18.000 -0.520 -0.300
30 0.000 0.000 -7.200 80 18.000 0.520 -0.300
31 0.000 0.000 -1.300 81 12.000 0.000 -1.300
32 0.000 0.000 -0.800 82 12.000 0.000 -0.600
33 0.000 0.000 -7.200 83 15,000 0.000 -1.300
34 9.000 0.000 -1.300 84 45000 0.000 -0.600
35 9.000 0.000 -0.600 85 18.000 0.000 -7.200
36 0.000 -0.620 -2.150 86 168.000 0.000 -1.300
7 0.000 0.620 -2.150 87 18.000 0.000 -0.600
38 3.000 -0.620 -2.150 88 42.000 -0.620 -2.150
39 3.000 0.620 -2.150 89 42.000 0.620 -2.150
40 -0.000 -0.620 -1.300 90 42.000 -0.620 -1.300
41 0.000 0.620 -1.300 g1 +42.000 0.820 -1.300
42 -0.000 -0.620 -0.600 g2 12.000 -0.620 -0.600
43 0.000 0.620 -0.600 93 42.000 0.820 -0.600
44  3.000 -0.820 -1.300 94 15000 -0.620 -2.150
45 3.000 0.620 -1.300 95 15,000 0.620 -2.150
46  3.000 -0.620 -0.600 96 15.000 -0.620 -1.300
47  3.000 0.620 -0.600 g7 15.000 0.620 -1.300
48 6.000 -0.620 -2.150 98 15.000 -0.620 -0.600
49 B.000 0.620 -2.150 99 15.000 0.620 -0.600
50 6.000 -0.620 -1.300 100 18.000 -0.620 -2.150
51 6.000 0.620 -1.300 101 18.000 0.620 -2.150
52  6.000 -0.620 -0.600 102 18.000 -0.620 -1.300
53 6.000 0.620 -0.600 103 18.000 0.620 -1.300
54 9.000 -0.620 -2.150 104 18.000 -0.620 -0.600
55 9.000 0.620 -2.150 105 18.000 0.620 -0.600
56  9.000 -0.620 -1.300 106 19.500 0.000 -0.300
57 9.000 0620 -1.300 107 21.000 0.000 -0.300
58 '9.000 -0.620 -0.600 108 22.500 0.000 -0.300
59  9.000 0.620 -0.600 109 24.000 0.000 -0.300
60 10.500 0.000 -0.300 110 25.500 0.000 -0.300
61 12.000 0.000 -0.300 111 27.000 0.000 -0.300
62 13.500 0.000 -0.300 112 21.000 0.000 -2.150
63 15.000 0.000 -0.300 113 24.000 0.000 -2.180
64 16.500 0.000 -0.300 114 27.000 0.000 -2.150
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Pipe Bridge

BCIMIAL  Project : 7574 ASU No. 9, Kosice Tank Farm Page :16
Author : Orth Date : Dienstag, 19. Oktober 2004
node - X Y . Z wnode - X Y . Z
o m MW .om m - :
115 19.500 -0.520 -0.300 134 21.000 -0.620 -2.150 i
116 19.500 0.520 -0.300 135 21.000 0.620 -2.150 "
117 21.000 -0.520 -0.300 136 21.000 -0.620 -1.300 i
118 21.000 0.520 -0.300 137 21.000 0.620 -1.300 i
119 22.500 -0.520 -0.300 138 21.000 -0.620 -0.600 '
120 22.500 0.520 -0.300 139 21.000 0.620 -0.800 ‘
121 24.000 -0.520 -0.300 140 24.000 -0.620 -2.150
122 24.000 0.520 -0.300 141 24.000 0.620 -2.150
123 25500 -0.520 -0.300 142 24.000 -0.620 -1.300
124 25500 0.520 -0.300 143 24.000 0.620 -1.300
125 27.000 -0.520 -0.300 144 24,000 -0.620 -0.600
126 27.000 0.520 -0.300 145 24.000 0.620 -0.600
127 21.000 0.000 -1.300 146 27.000 -0.620 -2.150
128 21.000 0.000 -0.600 147 27.000 0.620 -2.150
129 24,000 0.000 -1.300 148 27.000 -0.620 -1.300
130 24.000 0.000 -0.600 149 27.000 0.620 -1.300
131 27.000 0.000 -7.200 150 27.000 -0.620 -0.600
132 27.000 0.000 -1.300 161 27.000 0.620 -0.600

133 27.000 0.000 -0.600

Members
macro memb node1 node2 fength by profile quality
m deg

1 1 1 2 1.500 0.00 1-HEB200 $235

2 2 3 1.500 0.00 1-HEB200 S235

3 3 4 1.500 0.00 1-HEB200 S235

4 4 5 1.500 0.00 1-HEB200 S235

5 5 6 1.500 0.00 1-HEB200 S235

6 6 7 1500 0.00 1-HEB200 S235

2 7 8 9 3,000 270.00 5-U180 $ 235

8 9 10 3.000 270.00 5-U180 S 235

9 10 11 3.000 270.00 5-U180 S 235

3 10 12 1 0.520 0.00 4-HEB100 5235
11 1 13 0.520 0.00 4-HEB100 S235 ‘
4 12 14 2 0.520 0.00 4-HEB100 S235 :
13 2 15 0520 000 4-HEB100 $S235
5 14 16 3 0.520 0.00 4-HEB100 $235
15 3 17 0.520 0.00 4-HEB100 S235 ]
6 16 18 4 0520 0.00 4-HEB100 S235 %
17 4 19 0.520 0.00 4-HEB100 S235 li
7 18 20 5 0520 0.00 4-HEB100 S235 ‘\

19 5 21 0520 0.00 4-HEB100 S 235

8 20 22 6 0.520 0.00 4-HEB100 S235
21 6 23 0.520 0.00 4-HEB100 S235 '

9 22 24 7 0.520 0.00 4-HEB100 $235

23 7 25 0.520 0.00 4-HEB100 S 235

10 24 9 26 0.850 90.00 4-HEB100 S235

0.700 90.00 4-HEB100 S235

N
o
N
(o))
N
~
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Pipe Bridge

iIWEAL  Project : 7574 ASU No. 9, Kosice Tank Farm Page : 17

Author : Orth Date : Dienstag, 19. Oktober 2004

‘macro” :memb  node! mode2 dength- - “Rx = profile  quality
: Gl ooeiamel ldeg . s v

26 27 3 0.300 90.00 4-HEB100 8235
11 27 10 .28 0.850 90.00 4-HEB100 S235
28 28 29 0.700 90.00 4-HEB100 S235
29 29 5 0.300 90.00 4-HEB100 S$235
12 30 30 8 5050 90.00 2-HEA300 S235
31 8 31 0.850 90.00 2-HEA300 S235
32 31 32 0.700 90.00 2-HEA300 S235
33 32 1 0.300 80.00 2-HEA300 3235
13 34 33 11 5.050 90.00 2-HEA300 S235
35 11 34 0.850 90.00 2-HEA300 8235
36 34 35 0.700 90.00 2-HEA300 S235
37 35 7 0.300 90.00 2-HEA300 S235
14 38 1 9 3.525 0.00 3-L50X5 S 235
39 9 5 3.525 0.00 3-L5OX5 S 235
15 40 7 10 3.525 0.00 3-L50X5 S 235
41 10 3 3.525 0.00 3-L50X5 S 235
16 42 36 8 0.620 0.00 4-HEB100 S235
43 8 37 0.620 0.00 4-HEB100 S235
17 44 38 9 0.620 0.00 4-HEB100 S235
45 9 39 0.620 0.00 4-HEB100 S235
18 46 40 31 0.620 0.00 4-HEB100 S235
47 31 41 0.620 0.00 4-HEB100 S235
19 48 42 32 0.620 0.00 4-HEB100 S235
49 32 43 0.620 0.00 4-HEB100 §235
20 50 44 26 0.620 0.00 4-HEB100 S 235
51 26 45 0.620 0.00 4-HEB100 S235
21 52 46 27 0.620 0.00 4-HEB100 S235
53 27 47 0.620 0.00 4-HEB100 S235
22 54 48 10 0.620 0.00 4-HEB100 S 235
55 10 49 0.620 0.00 4-HEB100 S 235
23 56 50 28 0.620 0.00 4-HEB100 S235
57 28 51 0.620 0.00 4-HEB100 S235
24 58 52 29 0.620 0.00 4-HEB100 S235
59 29 53 0.620 0.00 4-HEB100 S235
25 60 54 11 0.620 0.00 4-HEB100 8235
61 11 55 0.620 0.00 4-HEB100 $S235
26 62 56 34 0.620 0.00 4-HEB100 S235
63 34 57 0.620 0.00 4-HEB100 S235
27 64 58 35 0.620 0.00 4-HEB100 8235
85 35 59 0.620 0.00 4-HEB100 S235
28 66 7 60 1.500 0.00 1-HEB200 S 235
67 60 61 1.500 0.00 1-HEB200 S 235
68 61 62 1.500 0.00 1-HEB200 S 235
69 62 63 1.500 0.00 1-HEB200 S 235
70 63 64 1.500 0.00 1-HEB200 S235
71 64 65 1.500 0.00 1-HEB200 S 235
29 72 11 66 3.000 -270.00 5-U180 S 235
73 66 67 3.000 270.00 5-U180 S 235
74 67 68 3.000 270.00 5-U180 $ 235
30 75 69 60 0.520 0.00 4-HEB100 S235
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ATNacro ‘memb node 1 ﬁhqdé.z

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

76 60
77 71
78 61
79 73
80 62
81 75
82 63
83 77
84 64
85 79
86 65
87 66
88 81
89 82
90 67
N 83
92 84
93 85
94 68
85 86
96 87
97 7
98 66
99 85
100 67
101 88
102 66
103 90
104 81
105 82
106 82
107 94
108 67
108 96
110 83
11 08
112 84
113 100
114 68
115 102
116 86
117 104
118 87
119 65
120 106
121 107
122 108
123 109
124 110
125 68

70

61
72
62
74
83
76
64
78
65
80
81
82
61
83
84
63
68
86
87
65
66
63
67
61
66
89
81
91
82
93
67
95
83
97
84
89
68
101
86
103
87
105
106
107
108
109

110

111
112

0.520
0.520
0.520
0.520
0.520
0.520
0.520
0.520
0.520
0.520
0.520
0.850
0.700
0.300
0.850
0.700
0.300
5.050
0.850
0.700
0.300
3.525
3.525
3.525
3.525
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
0.620
1.500
1.500
1.500
1.500
1.500
1.500
3.000

iength B

CRX
degt .

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
90.00
90.00
90.00
90.00
80.00
90.00
90.00
90.00
90.00
90.00
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
0.00
0.00
0.00
0.00
0.00
270.00

sprofile
4 - HEB100
4 - HEB100
4 - HEB100

-4 - HEB100

4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 -HEB100
4 -HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
2 - HEA300
2 - HEA300
2 - HEA300
2 - HEA300
3-180X5
3-L50X5
3-L50X5
3-L50X5
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
4 - HEB100
1 -HEB200
1 - HEB200
1 - HEB200
1 - HEB200
1 - HEB200
1 - HEB200
5-U180

-quality

5235
S235
S235
5235
5235
5235
5235
5235
S235
S235
S235
8285
8235
§235
5235
5235
S235
$235
$235
8235
§235
8235
S 235
5235
S 285
S$235
$235
$235
5235
S 235
S 235
S 235
S 235
$235
5235
$ 235
S 235
§235
S 235
S$235
S 235
S235
S 235
5235
S$235
$235
S235
S 235
§235
$235
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Pipe Bridge
BCEVAAL  Project : 7574 ASU No. 9, Kosice Tank Farm
Author : Orth

Page : 19
Date : Dienstag, 19. Oktober 2004

:macfo. ‘memb -node1 node2 - - profile.
S - deg. - L
126 112 113 3.000 270.00 5-U180
127 113 114 3.000 270.00 5-U180
52 128 115 106 0.520 0.00 4-HEB100
129 106 116 0.520 0.00 4-HEB100
83 130 117 107 0.520 0.00 4-HEB100
131 107 118 0.520 0.00 4-HEB100
54 132 119 108 0.520 0.00 4-HEB100
133 108 120 0.520 0.00 4-HEB100
55 134 121 109 0.520 0.00 4-HEB100
135 109 122 0.520 0.00 4-HEB100
56 136 123 110 0.520 0.00 4-HEB100
137 110 124 0.520 0.00 4-HEB100
57 138 125 111 0.520 0.00 4-HEB100
139 111 126 0.520 0.00 4-HEB100
58 140 112 127 0.850 90.00 4-HEB100
141 127 128 0.700 90.00 4-HEB100
142 128 107 0.300 90.00 4-HEB100
59 143 113 129 0.850 90.00 4-HEB100
144 129 130 0.700 90.00 4-HEB100
145 130 109 0.300 90.00 4-HEB100
60 148 131 114 5.050 80.00 2-HEA300
147 114 132 0.850 90.00 2-HEA300
148 132 133 0.700 90.00 2-HEA300
149 133 111 0.300 90.00 2-HEA300
61 150 65 112 3.525 0.00  3-L50X5
151 112 108 3.525 0.00  3-L50X5
62 152 111 113 3.5625 0.00 3-150X5
153 113 107 3.525 0.00 3-L50X5
63 154 134 112 0.620 0.00 4-HEB100
156 112 135 0.620 0.00 4-HEB100
64 156 136 127 0.620 0.00 4-HEB100
157 127 137 0.620 0.00 4-HEB100
65 158 138 128 0.620 0.00 4-HEB100
158 128 139 0.620 0.00 4-HEB100
66 160 140 113 0.620 0.00 4-HEB100
161 113 141 0.620 0.00 4-HEB100
67 162 142 129 0.620 0.00 4-HEB100
163 128 143 0.620 0.00 4-HEB100
68 164 144 130 0.620 0.00 4-HEB100
165 130 145 0.620 0.00 4-HEB100
69 166 146 114 0.620 0.00 4-HEB100
167 114 147 0.620 D.00  4-HEB100
70 168 148 132 0.620 0.00 4-HEB100
169 132 149 0.620 0.00 4 -HEB100
71 170 150 133 0.620 0.00 4-HEB100
171 133 151 0.620 0.00 4 -HEB100

quality

S 235
S 235
S 235
S 235
S 235
S 235
S 235
S 235
S 235
S 235
S 235
S235
S 235
S 235
S 235
S 235
S 235
5235
S 235
S 235
S 235
8235
S 235
S 235
S 235
S 235
S 235
S 235
S 235
§235
S 235
S 235
S 235
S235
S 235
S 235
§235
S 235
S 235
S 235
S$235
S235
S 235
S 235
§235
S 235
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Profiles

o

HEB200
Profile no. 1 - HEB200
Material ; 12 - S 235
A 7.808000e+001 cm*2
Ay/A: 0.656 AzIA: 0.199
ty: 5.606000e+003 cm*4 1z 2.003000e+003 cm”4
lyz: 0.000000e+000 cm™4 It 5.928000e+001 cm”4
w: 1,716313e+005 cm"6
Wely: 5.606000e+002 cm*3  Welz: 2.003000e+002 cm”3
Wply: 6.420000e+002 cm”3  Wplz: 3.060000e+002 cm”3
cy: 10.00 cm cz. 10.00 cm
iy 8.54 cm iz: 5.06 cm
dy: -0.00 cm dz: 0.00 cm
Outline 118.20 cm
Type for check: | section
Height 20.00 cm  Width 20.00 cm
Thickness of flange  1.50 cm Thickness of web  0.90 cm
Radius 1.80 cm
i
|
|
i
HEA300
Profile no. 2 - HEA300
Material : 12 - S 235
© TUATT 1.130000e+002 ocmh2 .
Ay/A: 0.655 AzZIA: 0.200
ly: 1.830000e+004 cm™4  lz: 6.310000e+003 cm”4
lyz: 1.355253e-012 cmt4 It 8.520000e+001 cmM
fw! 1.203322e+006 cm"6
Wely: 1.260000e+003 cm*3  Welz: 4.210000e+002 cm"3
Whply: 1.384000e+003 cm”3 Wplz: 6.420000e+002 cm”3
cy: 15.00 cm : cz. 14,50 cm
iy: 12.73 cm iz: 7.47 cm
dy: -0.00 cm dz: -0.00 cm
Outline : 176.30 cm
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Pipe Bridge :
ICIWEAL  Project : 7574 ASU No. 8, Kosice Tank Farm Page :21 !
Author : Orth Date : Dienstag, 19. Oktober 2004

Type for check: | section

Height 29.00 cm  Width 30.00 cm
Thickness of flange 1.40 cm  Thickness of web 0.85cm
Radius 2.70 cm

L50X5
Profile no. 3 - L50X5
Material : 12 - S 235
A 4.800000e+000 cm”2
Ay/A: 0.419 Az/A: 0.417
ly: 1,740000e+001 cm”4 |z 4.590000e+000 cm”4
iyO: 1,100000e+001 cm”4 120t 1,100000e+001 cm™4
aipha: 45.000 deg
lyz: - -6.416260e+000 cm”4 It 4.170000e-001 cm™4
fw: 0.000000e+000 cm?6
Wely: 4.921463e+000 cm?3  Welz: 2.312529e+000 cm”"3
Wply: 7.825653e+000 cm”3  Wplz: 4.043261e+000 cm”3
cy: 1.40 cm cz: 1.40 cm
iy 1.90 cm iz: 0.98 cm
dy: -1.68 cm dz: 0.00 cm
Outline : 20.00 cm

Type for check: Angle section

Height 500cm Width  5.00cm
Thickness of flange 0.50 cm Radius  0.35cm

=

HEB100

Proflle no. 4 - HEB100
Material : 12 - S 235

CAy/AL 0.660 pZA: 0494
fy: 4.495000e+002 cm™4 1z 1.673000e+002 cm”4
lyz: 1.629903e-009 cm™4 It 9.250000e+000 cm™4
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Tas '2.604000e+001CmA2 -
w; 3.384985e+003 cm"6

Wely: 8.991000e+001 cm*3  Welz: 3.345000e+001 cm*3
Wply: 1.040000e+002 cm”3  Whplz: 5.100000e+001 cm”"3
cy: 5.00 cm cz: 5.00 cm
iy: 4.15cm iz 2.563 cm
dy: 0.00 cm dz: -0.00 cm
Outline : 58.80 cm

Type for check: | section
Height 10.00 e Width 10.00 cm
Thickness of flange 1.00cm  Thickness ofweb 0.60 cm
Radius 1.20 cm

L
U180
Profile no. 5 - U180
Material : 12 - S 235
A 2.800000e+001 cm”2

Ay/A: 0.267 AZ/A: 0.431
fy: 1.350000e+003 cm”4 |z 1.140000e+002 cm™4
lyz: -1.185846e-012 cm™4 It 9.550000e+000 cm”™4
fw: 5.570000e+003 cm"6
Wely: 1.500000e+002 cm”3  Welz: 2.240000e+001 cm”3
Wply: 1.792000e+002 cm”3  Wpiz: 4.820000e+001 cm"3
cy: 1.96 cm czZ: 9.00 cm
iy: 6.94 cm iz: 2.02cm
dy: -4,23 cm dz: 0.00 cm
Cutline : 62.40 cm

Type for check: Channel section
Height 18.00 cm  Width 7.00 cm
Thickness of flange 1.10cm  Thickness of web 0.80cm
Radius 1.10 em

Nontypical elements

~mermb “type’ smemb.- ‘type. :memb type
38 X 39 X’ 40 X
41 X a7 X 98 X

99 X 100 X 150 X
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“memb _type ‘memb. ‘type

memb itypé

153

“macro type'f' -pos

28
28
29
29

Size

0.20
0.20
0.20
0.20

151 X 152 X
Hinges
The stiffeness va
macro “type '»-;p'cw:'s:',:'
1 fiyfiz  beg
1 fiyfiz end
2 fiyfiz  beg
2 fiyfiz end
Supports
support node type
1 30 XYZRxRyRz
2 33  XYZRxRyRz
3 85 XYZRxRyRz
4 131 XYZRxRyRz
Loadcases
Case Name:
1 weight of the structural st
2 p1
3 p2
4 p3
5 p4
6 p5
7 pb
8 p7
9 p8
10 Wind +Y
11 Wind-Y

X

lues of line hinges are stated in 1 m” of length

macro : ‘f‘t'y‘p‘e ©.pos.

fiyfiz beg
fiyfiz end
fiyfiz beg
fiyfiz  end

fiyfiz beg 50
fiyfiz end 50
fiyfiz beg 51
fiyfiz end 51

Description

celwork  Self weight. Direction -Z

Variable - P
Variable - P
Variable - P
Variable - P
Variable - P
Variable - P
Variable - P
Variable - P
Variable - Wind Excl.
Variable - Wind Excl.

|

|
|
|
|
|
|
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11.  Wind -Y

. Loadcase no. 2 - distributed Joads

. memb type dx exY exZ Xbeg Ybeg Zbeg
' m m m end end end |
10 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65 ;
kN/m 1.00 len  0.00 0.00 -3.65 1
12 force 0.00 rel 0.00 0.00 glo 000 000 -3.65 !
kN/m 1.00 len 0.00 0.00 -3.65 i

14 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65

kN/m 1.00 len 0.00 0.00 -3.65

16 force 0.00 rel 0.00 0.00 glo 0.00 000 -3.65

kN/m 1.00 jen 0.00 0.00 -3.65

18 force 0.00 rel 0.00 0.00 glo 000 000 -3.65

kN/m 1.00 len  0.00 0.00 -3.65

20 force 0.00 rel 0.00 0.00 go 0.00 000 -3.85

kN/m 1.00 fen 0.00 0.00 -3.65

22 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65

kN/m 1.00 len 0.00 0.00 -3.65

75 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65

kN/m 1.00 fen 0.00 0.00 -3.65

77 force 0.00 rel 0.00 0.00 glo 000 000 -3.65

kN/m 1.00 len 0.00 0.00 -3.65

79 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65

kN/m 1.00 len 0.00 000 -3.65

81 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65

kN/m 1.00 len 000 000 -3.65

83 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65

: kN/m 1.00 ien 0.00 000 -3.65

CAPROJ340\Projekte\757 4\Rohrbricke\RB1.6pw
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‘memb . ‘type - dx U exY exZ “X-beg Y beg Zbeg
smo . M =Em -.end:. -end .. rend
85 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 len 0.00 0.00 -3.85
128 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 len 0.00 000 -3.65
130 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 jen 0.00 000 -3.65
432 force 0.00 rel 0.00 0.00 glo 0.00 000 -3.65
kN/m  1.00 fen 0.00 0.00 -3.65
134 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 len 0.00 0.00 -3.65
138 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 len 0.00 000 -3.65
438 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 len 0.00 0.00 -3.65
[ oadcase no. 3 - distributed loads
memb  type dx ex¥Y exZ Xbeg Ybeg Zbeg
m m m end end end
48 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
52 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
58 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
KN/m 1.00 len 0.00 000 -0.55
64 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
105 force 0.00 rel 0.00 0.00 gdlo 0.00 000 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
111 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
117  force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
158 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 len 0.00 000 -0.55
164 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
170  force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 fen 0.00 000 -0.55
Loadcase no. 4 - distributed loads
~memb = .type . dx exY exZ Xbeg Y bég Z beg
BRI -m m m -end  -end end
46 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.00
kN/m 1.00 len 0.00 0.00 -3.00
50 force 0.00 rel 0.00 000 glo 0.00 0.00 -3.00
kN/m 1.00 fen 0.00 000 -3.00
56 force 0.00 rel 0.00 0.00 gio 0.00 0.00 -3.00
kN/m 1.00 fen 0.00 000 -3.00
62 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.00
kN/m 1.00 len 0.00 0.00 -3.00
103 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.00
kN/m 1.00 fen 0.00 0.00 -3.00
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‘memb +type ~dx exY A-exZ', ‘gi;-fAi X-'begi Y beg" .Z'beg
EEUREE N S m m mo :end - end . cend
109 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.00
KN/m 1.00 jen 0.00 0.00 -3.00
115  force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.00 '
kN/m 1.00 len 0.00 0.00 -3.00
156 force 0.00 rel 0.00 000 glo 0.00 0.00 -3.00
kN/m 1.00 len 000 000 -3.00
162 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.00
kN/m 1.00 len 0.00 000 -3.00
168 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.00
kN/m 1.00 jen 0.00 000 -3.00
Loadcase no. 5 - distributed loads |
“memb 'ztype dx exY¥ -exZ X beg Ybeg .Zbeg
' m m m end end  -end i
42 force 0.00 rel 0.00 000 gio 000 000 -0.11
kN/m 1.00 } fen 0.00 0.00 -0.11 !
44 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.11 K
kN/m 1.00 ien 0.00 000 -0.11 |
54 force 0.00 rel 0.00 0.00 glo 000 0.00 -0.11 l
kN/m 1.00 len 0.00 000 -0.11 g
60 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.11 :
kN/m 1.00 len 0.00 000 -0.11
101 force 0.00 rel 0.00 000 glo 000 000 -0.11 '
kN/m 1.00 len 0.00 000 -0.11 g
107 force 0.00 rel 0.00 0.00 glo 0.00  0.00 -0.11 |
kN/m 1.00 jen 0.00 0.00 -0.11
113 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.11 !
kN/m 1.00 len 0.00 000 -0.11 i
154 force 0.00 rel 0.00 000 glo 0.00 000 -0.11 li
kN/m 1.00 fen 0.00 0.00 -0.11
160 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.11 '
kN/m 1.00 len 0.00 0.00 -0.11
166 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.11
kKN/m 1.00 fen 0.00 0.00 -0.11

Loadcase no. 6 - distributed loads

memb  type dx exY exZ Xbeg Ybeg .Zbeg !
o m m m end end end '
11 force 0.00 rel 0.00 0.00 glo 000 0.00 -3.65
KN/m 1.00 len 0.00 0.00 -3.65
13 force 0.00 rel 0.00 0.00 glo 000 0.00 -3.65
kN/m 1.00 fen 0.00 000 -3.85
15 force 0.00 rel 0.00 0.00 glo 0.0 0.00 -3.65
kN/m 1.00 len 0.00 0.00 -3.65
17 force 0.00 rel 0.00 0.00 glo 000 0.00 -3.65
KN/m 1.00 len 0.00 0.00 -3.65
19 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 jen 000 000 -3.65
21 force 0.00 rel 0.00 0.00 glo 0.00 000 -3.65
kN/m 1.00 fen 0.00 0.00 -3.65

23 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 fen 000 0.00 -3.65
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memb itype  dx . <exY :exZ, Xbeg Ybeg .Zbeg
S me e ime s LM end end . -end
76 force 0.00 rel 000 0.00 gio 0.00 000 -3.65
kN/m 1.00 len 0.00 000 -3.65
78 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 fen 0.00 0.00 -3.65
80 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
KN/m 1.00 len 0.00 000 -3.65
82 force 0.00 rel 0.00 0.00 glo 0.00 000 -3.65
kN/m 1.00 len 0.00 0.00 -3.65
84 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 fen 0.00 0.00 -3.65
86 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 fen 0.00 0.00 -3.65
129  force 0.00 rel 000 0.00 gio 0.00 0.00 -3.65
kN/m 1.00 len 0.00 000 -3.65
131 force 0.00 rel 0.00 000 glo 0.00 000 -3.65
kN/m 1.00 len 0.00 0.00 -3.65
133 force 0.00 rel 0.00 0.00 glo 0.00 000 -3.65
kN/m 1.00 fen 0.00 0.00 -3.65
135 force 0.00 rel 0.00 0.00 glo 000 0.00 -3.65
kN/m 1.00 len 0.00 000 -3.65
137  force 0.00 rel 0.00 0.00 glo 0.00 0.00 -3.65
kN/m 1.00 len 0.00 0.00 -3.65
139 force 0.00 rel 0.00 0.00 glo 0.00 000 -3.65
kN/m 1.00 len 0.00 0.00 -3.65
L cadcase no. 7 - distributed loads
‘memb  type dx exY exZ Xbeg Ybeg Zbeg
‘ m m m -end end end
49 force 0.00 rel 000 0.00 gio 0.00 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
53 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
59 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
KN/m 1.00 len 0.00 000 -0.55
65 force 0.00 rel 0.00 0.00 glo 0.00 000 -0.55
kN/m 1.00 fen 0.00 0.00 -0.55
108 force 0.00 rel 0.00 000 glo 0.00 0.00 -0.55
KkN/m 1.00 fen 0.00 0.00 -0.55
112 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
118 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
159  force 0.00 rel 0.00 0.00 glo 000 0.00 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
165 force 0.00 rel 0.00 0.00 glo 000 0.00 -0.55
kN/m 1.00 len 0.00 000 -0.55
171 force 0.00 rel 0.00 0.00 glo 000 000 -0.55
kN/m 1.00 len 0.00 0.00 -0.55
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Loadcase no. ‘8 -‘_bc‘iistri‘buted loads

memb type wdx' XY . exZ .- ‘X beg.” Y:ibeg .Zbeg !
SO moe LEhm oA meom T end - vend:  ~end '
47 force 0.00 rel 0.00 0.00 glo 000 000 -0.90 |
kN/m 1.00 len 0.00 000 -0.80 |
51 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.90 [
kN/m 1.00 len 0.00 000 -0.80 i
57 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.90 ‘
kN/m 1.00 len 0.00 000 -0.80 1§
63 force 0.00 rel 0.00 0.00 glo 000 0.00 -0.90 !
kN/m 1.00 len 0.00 0.00 -0.80
404 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.90
kN/m 1.00 len 0.00 000 -0.90
110 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.90
kN/m 1.00 len 0.00 000 -0.90 .
116 force 0.0 rel 0.00 000 glo 000 000 -0.90 1
kN/m 1.00 len 0.00 0.00 -0.90 ,‘
457 force 0.00 ref 0.00 0.00 glo 0.00 0.00 -0.90 :
kN/m 1.00 len 0.00 0.00 -0.80
163 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.90
KN/m 1.00 len 000 000 -0.90
169 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.90
kN/m 1.00 len 0.00 0.00 -0.90

Loadcase no. 9 - distributed loads

memb  type dx exY exZ Xbeg Ybeg Zbeg
m m m end end end
43 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.39.
kN/m 1.00 len 000 000 -0.39
45 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.39
kN/m 1.00 len 0.00 0.00 -0.39
55 force 0.00 rel 0.00 000 glo 0.00 0.00 -0.39
kN/m 1.00 len 0.00 0.00 -0.39
61 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.39
kN/m 1.00 len 0.00 0.00 -0.39
102 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.38
kN/m 1.00 jen 0.00 0.00 -0.39
108 force 0.00 rel 0.00 000 glo 0.00 0.00 -0.39
kN/m 1.00 len 0.00 0.00 -0.39
114  force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.39
KkN/m 1.00 lenm 0.00 000 -0.39
155 force 0.00 rel 0.00 0.0 glo 0.00 0.00 -0.39
kN/m 1.00 len 0.00 0.00 -0.39 .
161 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.39 ",
kN/m 1.00 jen 0.00 000 -0.39 i
167 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.39 E
kN/m 1.00 len 0.00 000 -0.39 i
|

Loadcase no. 10 - distributed loads
-macro; . 4 dx o exY. e Xbeg “Ybeg Zibeg

Mmoo m m- _ end- -end ~end
force 0.00 rel 0.00 000 glo 0.00 0.73 0.00
KN/m 1.00 fen 0.00 0.73 0.00

C:\PROJ3A0\Pojextel7574\R icke\RB1.epw




Pipe Bridge

BCIVEAL  Project : 7574 ASU No. 9, Kosice Tank Farm Page : 33
Author : Orth Date : Dienstag, 19. Oktober 2004
macro ;typ'e : X exY ‘exzZ Xbeg Y begi .Z.beg
IR Svam 0 o m s omi -end end - send
2 force 0.00 rel 0.00 0.00 glo 0.00 0.73 0.00
kN/m 1.00 jen 0.00 073 0.00
12 force 0.00 rel 0.00 0.00 gio 000 026 0.00
kN/m 1.00 fen 0.00 026 0.00
13 force 0.00 rel 0.00 0.00 glo 0.00 0.26 0.00
KN/m 1.00 len 000 026 000
28 force 0.00 rel 0.00 0.00 glo 0.00 0.73  0.00
kN/m 1.00 len 0.00 073 0.00 |
29 force 0.00 rel 0.00 0.00 glo 000 073 0.00 i
kN/m 1.00 len 0.00 073 0.00 :
38 force 0.00 rel 0.00 0.00 glo 0.00 0.26  0.00 ‘l
kN/m 1.00 len 0.00 026 0.00
50 force 0.00 rel 0.00 0.00 glo 0.00 0.73 0.00 !
kN/m 1.00 len 0.00 073 0.00 |
51 force 0.00 rel 0.00 0.00 glo 000 073 0.00
KN/m 1.00 jen 0.00 073 000 i
60 force 0.00 rel 0.00 0.00 go 0.00 0.26 0.00 '
kN/m 1.00 len 0.00 026 0.00 '

| oadcase no. 11 - distributed loads

macro type dx ex¥ exZ Xbeg Ybeg Zbeg
m m m end end end
1 force 0.00 rel 0.00 000 glo 0.00 -0.73 0.00
kN/m 1.00 len 0.00 -0.73 0.00
2 force 0.00 rel 0.00 0.00 glo 0.00 -0.73  0.00
kN/m 1.00 len 0.00 -0.73 0.00
12 force 0.00 rel 0.00 0.00 glo 0.00 -0.26  0.00
kN/m 1.00 len 0.00 -0.26 0.00
13 force  0.00 rel 0.00 0.00 glo 0.00 -0.26 0.00
kN/m 1.00 len 0.00 -0.26 0.00
28 force 0.00 rel 0.00 0.00 glo 0.00 -0.73  0.00
kN/m 1.00 fen 0.00 -0.73 0.00
29 force 0.00 rel 0.00 000 go 0.00 -0.73 0.00
kN/m 1.00 len 0.00 -0.73 0.00 i
38 force  0.00 rel 0.00 0.00 glo 0.00 -0.26  0.00 :
kN/m 1.00 len 0.00 -0.26 0.00 :
50 force 0.00 rel 0.00 0.00 glo 0.00 -0.73  0.00
kN/m 1.00 len 0.00 -0.73 0.00 g
51 force 0.00 rel 0.00 0.00 glo 0.00 -0.73 0.00 i
kN/m 1.00 len 0.00 -0.73 0.00 i
60 force 0.0 rel 0.00 0.0 glo 000 -0.26 0.00 |
KN/m 1.00 len 0.00 -0.26 0.00 ‘

Combinations

) Case coeff
1 weight of the structural steelwork  1.00
2p1 1.00
3p2 1.00
4 p3 1.00
5p4 1.00

6 p5 1.00
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‘Combi

2.

) Norm G ‘ ; i Case
7 pb
8 p7
9 p8
10 Wind +Y
11 Wind -Y
DIN-serviceability 1 weight of the structural steelwork
2 p1
3p2
4 p3
5p4
6 p5
7 pb
8 p7
9 p8
10 Wind +Y
11 Wind -Y

Basic rules for generation of ultimate load combinations:
1 : 1.35"LCA

2 . 1.35*LC1 / 1.50*LC2 / 1.50*LC3 / 1.50*L.C4 / 1.50*LC5 / 1.50*L.C6 / 1.50*LC7
/ 1.50*LC8 / 1.50"LC9Y

3
/
4
5
6
/
7
/

1.00*LC1 / 1.50*LC2 / 1.50*LC3 / 1.50"LC4 / 1.50
1.50*L.C8 / 1.50"LCS9 ,

*LC5 / 1.50*L.C6 / 1.B0*LC7

coeff
1.00
1.00
1.00

110&'/(:44;/&’/"

1.10
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.35*L.C1 / 1.65*LC10 / 1.65"LC11
1.00*LC1 / 1.65*LC10 / 1.65"L.C11

1.35*.C1 / 1.35*LC2 / 1.3
1.35*LC8 / 1.35*LCS / 1.49"LC10 / 1.48*LC11

5*.C3 / 1.35*L.C4 / 1.35*LC5 / 1.35*LC6 / 1.35"LC7

4 00"LC1 / 1.35*LC2 / 1.35*LC3 / 1.35"LC4 / 1.35*LC5 / 1.357LC6 / 1.35"LC7

1.35*L.C8 / 1.35*LC9 / 1.49"L.C10 / 1.49\*LC11

asic rules for generation of serviceability load combinations:
: 1.00*LC1

1.00*LC8 / 1.00"LC9

B
1
2 : 1.00*LC1 / 1.00*LC2 / 1.00*LC3 / 1.00
/
3

: 1.00

4 : 1.00*"LC1 / 0.80*LC2 / 0.90"LC3

*LC1 / 1.00*LC10 / 1.00*L.C11
/ 0.90*LC4 / 0.90*LC5 / 0.90*L.C6 / 0.90*LC7

/ 0.80*LC8 / 0.80*LC9 / 0.90*LC10 / 0.90*LC11

List of extreme ultimate load combinations

1
2/
3/
4/
5/

NN =W

: +1.00"LC1

. +1.35*LC1

: +1.00*LC1+1.65"L.C10
: +1.00"LC1+1.65"LC11
: +1.35*L.C1+1.50"LC2
: +1.35"LC1+1.50*L.C3
. +1.35*LC1+1.50*L.C4

+1,35*L.C1+1.50*LC5S
+1.35*LC1+1.50*LC6

: +1.35*"LC1+1.60*LC7

: +1.35"LC1+1.50*L.C8

1 +1.35*LC1+1.50*LC9

» +1.35*LC1+1.65*LC10

: +1.35*LC1+1.65"L.C11

: +1.00*LC1+1.50*L.C2+1.50*L.C6

: +1.35*LC1+1.50*LC2+1.50*LC6

: +1.35*L.C1+1,50*L.C2+1.50*L.C3+1.50*L.C4

: +1.35*LC1+1.50*LC3+1.50*LC4+1.50*LC6

: +1.35*L.C1+1.50*L.C2+1.50*L.C7+1.50*LC8

: +1,35*LC1+1.50*LC6+1.60*LC7+1.50*LC8

© +1.35*LC1+1.50*L.C2+1.50*LC3+1.50*L.C4+1.50"L.C5
© +1,35*LC1+1.50*LC2+1.50*LC3+1.50*LC4+1.50*LC9

*LC4 / 1.00*LC5 / 1.00*LC6 / 1.00*LC7
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03l 2+ +1.35*LC1+1.50"LC2+1.50*LC3+1.50*.C6+1.50*L.C7

o4l 9 +1.35*LCA+1.50"LC3+1.50*L.C4+1.50*L C5+1.50*LCB

55/ 9 +1.35"LC1+1.50"LC2+1.50*LC4+1.50*LC6+1.50°LC8

8/ 2 - +1.35*LCA+1.50"LC3+1.50*LCA4+1.50*LC7+1.50*LC8

57) 2 +1.35%LC1+1.50"LC2+1.50*LC3+1.50*LC8+1.50*LCO

28/ 2 . +1.354C1+1.50*LC4+1.50".C5+1.50*LC6+1.50"LCT

59/ 5 . 4135 C1+1.50*"LC5+1.50*LC6+1.50*LC7+1.50"LC8

50/ o - +1.35C1+1.50*LC2+1.60*LC7+1.50*LC8+1.50*LCY

31/ 2 . +1.35*LC1+1.50*LC6+1.50*LC7+1.50*LG8+1.50"LCY

30/ 7 +1.00"LC1+1.35* C2+1.35* C3+1.35"LC4+1.35*LC5+1.49°LC10

33/ 7 . +1.00"LC1+1.35*LC5+1.35*LCE+1.35*LC7+1.35"LC8+1.49°LC11

34 6 . +1.35C1+1.35*LC2+1.35"LC3+1.35"LC4+1.35*LC5+1.49°LC10

35 6 . +135°LC1+1.35*LC2+1.35*LC3+1.35*LC4+1.35"LC5+1.49°LC11

38/ 6 . +135"LC1+1.35*LC3+1.35°LC4+1.35"LC5+1.35"LC6+1.49°LC10

377 6 +1.35"LC1+1.35*LC2+1.35" C7+1.35"LC8+1.35*.C9+1.48"LC11

38 6 . +1.35*C1+1.35*LC5+1.35*LC6+1.35*LC7+1.35"LCB+1.49°LC11

3o/ 6 . +135LC1+1.35*LC6+1.35"LC7+1.35"LCB+1.35*LCO+1.49"LC10

20/ 6 . +1.35"LC1+1.355.C6+1.35*LC7+1.35*L.CB+1.35°L.C0+1.49"LC11

41 3 . +1.00"LC1+1.50"LC3+1.50*LC4+1.50"LC5+1.50*LCT+1.50"LC8+1.60°LCO

43 . +1.35°LC1+1.50"LC2+1.50*LC3+1.50"LCA+1.50*LC6+1.50°LC7+1.50"LC8

43 5 +135*C1+1.50"LCa+1.50*LC4+1.50"LC5+1,50*LC7+1.50+LC8+1.50"L.CI

+1.35*LC1+1.50*L.C2+1.50*LC3+1.50*L.C4+1.50"LCB+1 50*LC7+1.50*L.C8

N

44/ :
+1.50*LCY
45/ 3 : +1.00"LC1+1 .50*LC2+1.50*LC3+1.50*LC4+1.50*LC‘5+1.50*L06+1.50*LC7
+1.50*LC8+1.50*LC8

46/ 2. +1.35*LC1+1.50*LC2+1.50*LCS+1.50*LC4+1.50*LCS+1.50*LC€+1.50*LC7
+1.,50*LC8+1.50*LC8

47/ 6 +1.35*LC1+1.35*LC2+1.35*LC3+1.35*LC4+1.35*LC5+1.35*L(36+1.35*LC7
+1.35% C8+1.35*LC9+1.49*L.C10

List of extreme serviceability load combinations

1/ 1 : +1.00"LC1

2/ 2 : +1.00*LC1+1.00*L.C2

3/ 2 : +1.00"LC1+1.00"LC3

4/ 2 : +1.00*LC1+1.00"L.C4

5/ 2 : +1.00*"LC1+1.00"L.C5

6/ 2 : +1.00*LC1+1.00"LC6

7/ 2 : +1.00*LC1+1.00"LC7

8/ 2 : +1.00*LC1+1.00"LC8

9/ 2 :+1.00*L.C1+1.00"L.C9

10/ 3 : +1.00*L.C1+1.00*LC10

11/ 3 : +1.00*LC1+1.00"LC11

12/ 2 : +1.00*LC1+1.00*LC4+1.00"LC8

13/ 2 : +1.00*LC1+1.00*LC2+1.00*L.C4+1.00"L.CB

14/ 4 +1.00*LC1+0.90*LC2+0.90*LC3+0.90*LC4+0.90*LC10

15/ 4 : +1.00"LCA1 +0.90*L.C2+0.90*L.C3+0.90*L.C4+0.90*L.C11

16/ 2 : +1.00*LC1+1.00*LC2+1.00*LC3+1.00*L.GA+1 .00*LC5

17/ 2 . +1.00*LC1+1 .00*LC2+1.00*LC3+1.00*LC4+1.00*LC9

18/ 2 : +1.00*LC1+1.00*LC3+1.00*LCA+1.00*L.C5+1 .00*LC6

16/ 2 + +1.00*LC1+1.00*LC2+1.00*L.C4+1.00*LC6+1.00°LC8

20/ 2 +1.00*LC1+1.00*LC2+1.00*LC3+1.00*LC8+1.00*LCS

24/ 2 : +1.00*LC1+1.00*L.C4+1.00*L.C5+1.00*L.C6+1 .00*LC7

22/ 2 : +1.00*LC1+1.00*LC5+1.00*L.C6+1.00*LC7+1 .00*LC8

23/ 2 : +1.00*LC1+1.00*L.C2+1.00*LC7+1.00*L.C8+1 .00*LC9

o4/ 2+ +1.00*LC1+1.00*L.C6+1.00*LC7+1.00*LC8+1.00*L.CY

25/ 4. +1.00*LC1+O.90*LCQ+O.90*LC3+O.90*LC4+0.90*LCS+0.90*LC1O
26/ 4. +1.00*LC1+0.90*LCZ+O.90*LCB+O.90*LC4+0.90*LCS+0.90*LC11
271 4. +1.00*LC1+0.90*LC2+0.90*LC3+0.90*LC4+0.90*L.C6+0.90*L.C11
28/ 4. +1.00*LC1+0.90*LCS+0.90*LCG+O.90*LC7+0.90*LCS+O.90*LC11
29/ 4 +1.00*LC'I+0.90*LCG+O.90*LC7+0.90*LCS+O.90*LCQ+0.90*LC1O
30/ 4. +1.00*LC1+O.90*LC6+O.90*LC7+0.90*LCS+0.90*L09+0.90*LC11
31/ 2 : +1.00"LC4+1.00*LC2+1.00*LC3+1.00*LC4+1.00"LCE6+1 .00*LC7+1.00*LC8
32/ 2 : +1.00*LC1+1.00*LC3+1.00*L.C4+1.00*LC5+1.00*LC7+1 .00*.C8+1.00*LC9

3%/90 601151 .00*L.C1 +0.90*L C2+0.90*LC4+0.90*LC6+0.80*LC7+0.90*LC8+0.90*L.CY
+ . *
34}{/00 ECQ +1.00*LC1+1.00*.C2+1.00*LC3+1.00*LC4+1.00*LC6+1.00"LCT7+1 .00*LC8
+ , £
35/ 2 : +1.00*LC1+1.00*LC2+1.00*LC3+1.00*L.C4+1.00*L C5+1 .00*LC6+1.00*L.CT
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+1.00*.C8+1.00*L.C8

Calculation protocol.

Linear calculation

“Number.of 2D-elements - 0
‘Numberof 1D-elements .17
‘Number of mesh nodes 1151
‘Number of equations - - 906

Loadcases LC 1 weight of the structural steelwork
LC2p1
LC 3p2
LC4p3
LC5p4
LC 6 p5
LC 7 pb
LC 8 p7
LC 9 p8
LC 10 Wind +Y
LC 11 Wind =Y
Bending theory Mindlin
Start of calculation 18.10.2004 09:43
End of calculation 18.10.2004 09:43

Sum of loads and reactions.

X Y Z

loadcase 1 loads 0.0 -0.0 -825
reactions -0.0 0.0 625

contact 0.0 0.0 0.0

loadcase 2 loads 0.0 0.0 -36.1
reactions -0.0 -0.0 3641

contact 0.0 0.0 0.0

loadcase 3 loads 0.0 0.0 -3.4
reactions -0.0 -0.0 3.4

contact 0.0 0.0 0.0

loadcase 4 oads 0.0 0.0 -18.6
reactions -0.0 -0.0 186

contact 0.0 0.0 0.0

loadcase 5 loads 0.0 0.0 -0.7
reactions -0.0 -0.0 0.7

contact 0.0 0.0 0.0

loadcase 6 loads 0.0 0.0 -36.1
reactions -0.0 0.0 36.1

contact 0.0 0.0 0.0

loadcase 7 loads 0.0 0.0 -3.4
reactions -0.0 0.0 3.4

contact 0.0 0.0 0.0

loadcase 8 loads 0.0 0.0 -56
reactions -0.0 0.0 5.6
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. X EY z
contact 0.0 0.0 0.0
loadcase 9 loads 0.0 0.0 -24
reactions -0.0 0.0 2.4
contact 0.0 0.0 0.0
loadcase 10 loads 0.0 466 -0.0
reactions -0.0 ~-46.6 0.0
contact 0.0 0.0 0.0
loadcase 11 loads -0.0 -46.6 0.0
reactions 0.0 466 -0.0
contact 0.0 0.0 0.0
7
/]
/]

AN

?BS ~
<

Reactions. Load case(s) : 1/11

AN
NN\
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Reactions in support(s) - nodal values.
Group of node(s) :1/151

Group of load case(s) :1/11

Foundation table:

Rx [kN]
Ry [kN]
Rz [kN]
Mx [KNm]
My [kNm}
Mz [kNm]

Rx [kN]
Ry [kN]
Rz [kN]
Mx [kNm}
My [kNm]
Mz [kNm]

Rx [kN]
Ry [kN]
Rz [kN]
Mx [kNm]
My [KNm]
Mz [kNm]

ads -not-exclusive

Rx [kN]
Ry [kN]
Rz [kN]
Mx [kNm]
My [kNm]
Mz [kNm]

LC5: p4 Rx [kN]
Ry [kN]
Rz [kN]
Mx [kNm}
My [kNm]
Mz [kNm]

Rx [kN]
Ry [kN]
Rz [kN]
Mx [kNm]
My [kNm]
. Mz [KNm}

Rx [kN]
Ry [kN]
Rz [kN]
Mx [kNm]

30

0.08
0.00
12.36
-0.00
0.15
0.00

0.07
0.00
6.26
-1.73
0.14
-0.00

0.01
0.00
0.65
-0.21
0.01
-0.00

0.03
0.00
3.56
-1.15
0.06
-0.00

0.00
0.00
0.13
-0.04
0.00
0.00

0.07
-0.00
6.26
1.73
0.14
0.00

0.01
-0.00
0.65
0.21

33

0.01
0.00
18.88
-0.00
0.02
0.00

0.01
-0.00
11.77
-2.96

0.02

0.00

0.00
-0.00
1.0
-0.32
0.00
0.00

0.01
-0.00
8,75
-1.73
0.01
0.00

0.00
-0.00
0.21
-0.06
0.00
0.00

0.01
0.00
11.77
2.96
0.02
-0.00

0.00
0.00
1.05
0.32

85~ 131
-0.01 -0.08
0.00  0.00
18.88 12.36
-0.00 -0.00
0.02 -0.15
-0.00 -0.00
-0.01  -0.07
0.00  0.00
11,77  6.26
296 -1.73
0.02 -0.14
-0.00  0.00
-0.00 -0.01
-0.00  0.00
1.05  0.65
032 -0.21
-0.00 -0.01
-0.00  0.00
0.01  -0.03
-0.00  0.00
575  3.55
473 -1.15
0.01  -0.06
-0.00  0.00
-0.00 -0.00
-0.00  0.00
021 0.13
0.06 -0.04
-0.00 -0.00
-0.00 -0.00
.0.01  -0.07
0.00 -0.00
11.77  6.26
296 173
0.02 -0.14
0.00 -0.00
-0.00 -0.01
0.00 -0.00
105 0.65
032  0.21
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‘Loadcase/Node ST 30 33 85 131
My [kNm] 0.01 000 -0.00 -0.01
Mz [kNm}] 0.00 -0.00 0.00 -0.00
Rx [kN] 0.01 0.00 -0.00 -0.01
Ry [kN] 000 000 000 -0.00
Rz [kN] 1.06 1.73 1.73 1.06
Mx [kNm] 0.35 0.52 0.62 0.35
My [kNm] 0.02 000 -0.00 -0.02
: Mz [kNm] 0.00 -0.00 0.00 -0.00
Rx [kN] 0.00 0.00 -0.00 -0.00
Ry [kN] .0.00 000 0.00 -0.00
Rz [kN] 0.46 0.75 0.75 0.46
Mx [kNm] 0.15 0.22 0.22 0.15
My [kNm] 0.01 000 -0.00 -0.01
Mz [kNm] .0.00 -0.00 000  0.00
Rx [kN] 0.00 -0.00 -0.00  0.00
Ry [kN] 836 -14.93 -14.93  -8.36
Rz [kN] 0.00 0.00 0.00 0.00
Mx [kKNm] 4547 B84.68 84.68 4547
My [KNm] 20.00 -0.00 -0.00 -0.00
Mz [kNm] -0.00 -0.00 0.00 0.00
-0.00 0.00 0.00 -0.00
8.36 14.83 14.93 8.36
-0.00 -0.00 -0.00 -0.00
Mx [KNm] -45.47 -84.88 -84.68 -45.47
My [kNm] 0.00 0.00 0.00 0.00
Mz [kNm] 0.00 0.00 -0.00 -0.00
Max Rz [kN] 31.30 52.96 5296 31.39
Min Rz [kN] 12.36 18.88 18.88 12.36
Max Rx [kN] 020 0.05 -0.01 -0.08
Min Rx [KN] 0.08 0.01 -0.05 -0.29
Max Ry [kN] 8.36 14.93 14.93  8.36
Min Ry [kN] -8.36 -14.93 -14.93 -8.36
Max Mx [kNm] 47.90 88.70 88.70 47.90
Min Mx [kNm] -48.60 -88.75 -89.75 -48.60
Max My [kNm] 054  0.08 -0.02 -0.15
Min My [kNm] 0.15 0.02 -0.08 -0.54
Max Mz [kNm] 0.00 0.00 -0.00 -0.00
Min Mz [kNm] 0.00 0.00 -0.00

-0.00
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Internal forces - My on member(s). Ult. combi :

<

1 1/47

- Mz on member(s). Ult. combi

Internal forces
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- Mx on member(s). Ult. combi

Internal forces

: 147

- N on member(s). Ult. combi

Interna! forces
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- Vz on member(s). Ult. combi

Internal forces

- Vy on member(s). Ult. combi

internal forces

1 147

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

Group of member(s) :1/171

Group of ulimate combi :1/47

Cross-section : 1 - HEB200

memb combi dx

Vo Vz o Mx

fm] kN]. . TKN]  [kNm}
1 46 0.000
35
124 1.500
119 46  0.000
6 1,500 -27.29
34  0.000 -17.10 -1.87
119 4710 -3.78 311 Hx035
3 46 1500 -2070 000 3.16 -0.00
124 3118 -0.27 -467 0.3}
68 35 1543 -0.00 142 -0.33
39 4355 000 142 033
1
A

internal forces - My on member(s). Ult. combi :

1/47
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internal forces

Internal forces on member(s). Global extreme
Linear static - extreme or all combinations
Group of member(s) :1/171

Group of ultimate combi :1/47

Cross-section
memb combi

8
72
7
127
8
125
9
8

9

46

2

32

40

34
46

dx
[m]
0.000

3.000
0.000
3.000
0.000
1.500

1.636

: 5 - U180

N
[kN]

-11.74

0.02

0.27

0.00

Mz
[kKNm]

0.21

- N on member(s). Ult. combi : 1/47
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No. 8, Kosice Tank Farm

Project : 7574 ASU

Pipe Bridge
Author : Orth

<avind

LR ,

1147

- My on member(s). Ult. combi :

internal forces

1147

- Mz on member(s). Ult. combi :

internal forces
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W
N
N

N

internal forces - N on member(s). Ult. combi : 1/47

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

Group of member(s) :1/171

Group of ultimate combi :1/47

Cross-section : 2 - HEA300

memb combi dx N Vy Vz Mx My Mz
[m] kN] [kN]  [kN] [kNm]  [kNm] [kNm]
34 46 0.000 0.00 0.00 157 0.12

31 -0.27 -0.00 113 -1.33

147 1.33

34 13 0.03
14 0.03

30 0.20

146 0.20
46 5,050 -39.18 042 -0.00 0.00

30 -39.18 -0.42 -0.00 -0.00
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internal forces - My on member(s). Ult. combi : 1/47

Internal forces - Vz on member(s). Ult. combi ; 1/47
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Internal forces on member(s). Global exfreme
Linear static - extreme or all combinations

Group of member(s) :1/171

Group of ultimate combi 1147

Cross-section : 4 - HEB100

memb combi  dx - N VWy o Vz oo oMK My Mz
: m] . [KN] [kN]  [kN] [kNm] TKNm]  [kKNm]
27 42 0.000 =208 .0.00 0.01 -0.16
46 -0.00 0.09 -0.17
140 0.00 009 0.17
11 9 0.00 -0.78 0.00
10 5  0.520 Uo99: -0.00 -0.78 0.0
140 34 0.000 -12.72 -0.17 110 ; 0.00
27 12,72 017 110}

29 30 0.300 -8.17 0.6 047
28 28 0.700 -10.07 0.18 -0.37
28 46 0.300 -15.02 0.30 0.27
142 -15,02 -0.30 0.27

AN

'%‘. 2 454
\'i\\“\\‘\\‘
e 2
A 2

445

S
NN
‘i‘\\\‘\\\ﬁ 2,

g

[%a

37.5

N NN

Internal forces - N on member(s). Ult. combi : 1147

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

Group of member(s) :1/171

Group of ultimate combi :1/47

Cross-section : 3 - L50X5

vz M My Mz
KN] [kNm] [kNm] [kNm]
000 000 0.00 0.00
000 000 000 0.00

_memb ccombi dx.

‘ : [m] . st
40 46 0.000

41
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DIN. Profile - 1 all. UC all.

Cross-section : 1 - HEB200

The critical check is on position 1.50 m

| R paamees. WY 2z
! type sway  non-sway |
. Slenderness 3512 177.69
| Reduced slenderness 0.38 1.91 |
li Buckling curve b c ‘
mperfection 0.34 0.48 ‘
i Reduction factor 0.93 0.21 |
. Length 3.00 9.00 m 1
. Buckling factor 1.00 1.00 |
Buckling length 3.00 9.00 m :

|
| Critical Euler load 13117.36  512.52 kN
[

length  9.00 m

. LTB
Betaz 1.00
Betal 1.00

Ksi 1.35 f

negative influence of load position

0.02<1
0.00 < 1
0.01 <1
0.11 <1

Buckling 0.08 <1
LB 0.05<1
Compression + Moment 0.22 <1
Compression + LTB 0.25 <1
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2.82 -2.35 0.24 0.95 13.34

The critical check is on position 1.50 m

type sway non-sway
Slenderness 35.12 177.69
Reduced slenderness 0.38 1.91
Buckling curve b c
Imperfection 0.34 0.49

' Reduction factor 0.93 0.21
Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 m
Critical Euler load 13117.36 512.52 kN

LTB length 9.00 m

Betaz 1.00
Betal 1.00
Ksi 1.12

|

i

negative influence of load position

N 0.01 <1
VY 0.00 < 1
vz 0.01 <1

M 0.24 <1

0.05<1
0.01 <1
Compression + Moment  0.28 <1
Compression + LTB 0.34 <1

0.00

The critical check is on position 1.50 m
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Ty

sway
Slendemess 35.12
Reduced slenderness 0.38
Buckling curve b
Imperfection 0.34
Reduction factor 0.93
Length 3.00
Buckling factor 1.00
Buckling length 3.00
Critical Euler load 13117.36

LTBlength 9.00 m

Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

0.01 <1

0.00<1

0.01 <1

0.27 <1
Buckling 0.05<1
LTB 0.04 <1
Compression + Moment  0.32 < 1
Compression + LTB 0.38 <1

non-sway

177.69

1.91

c

0.49

0.21

9.00 m

1.00

8.00 m
512,52 kN

H32 031 401

The critical check is on position 0.00 m

ZZ

sway non-sway
Slenderness 35.12 177.69
Reduced slenderness 0.38 1.91
Buckling curve b c
Imperfection 0.34 0.49
‘Reduction factor 0.93 0.21
Length 3.00 9.00 m
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vy vz
1.00 1.00
Buckling length 3.00 9.00 m
Critical Euler load 13117.36 51252 kN

length 9.00 m

Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

0.01 <1
0.00 <1
0.01 <1
0.27 < 1

0.05 <1

1 LTB 0.04 < 1
; Compression + Moment  0.32 < 1
Compression + LTB 0.38 <1

K] Nz TRNT IV TikNm] - My Tkhim
-17.10  -2.82 2.22 -0.29 1.33

The critical check is on position 0.00 m

SUcKUDg: parameters:; Yy zz
type sway non-sway
Slenderness 35.12 177.69
Reduced slenderness 0.38 1.91
Buckling curve b c
Imperfection 0.34 0.49
Reduction factor 0.93 0.21

Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 m

‘Critical Euler load 13117.36 512.52 kN

CAPROJ340\Projekie\7574\Rohrbriicke\RB 1.epw




Pipe Bridge
i<iviAl  Project : 7574 ASU No. 9, Kosice Tank Farm
Author ; Orth

Page : 53

Date : Dienstag, 19. Oktober 2004

Betaz 1 00

Betal 1.00
Ksi 1.12

negative influence of load position

0.01 <1
0.00 <1
0.01 <1
0.24 <1

0.05<1
LTB 0.01 <1

Compression + Moment  0.28 <1
Compression + LTB

0.33 <1

2528 3.06

The critical check is on position 0.00 m

DUCKUE 1 Yy zz

type sway non-sway
Slenderness 35.12 177.69
Reduced slenderness 0.38 1.91
Buckling curve b c
Imperfection 0.34 0.49
Reduction factor 0.93 0.21

Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 m
Critical Euler load 13117.36 512.52 kN

‘5{4,"3‘ 7 e
LTB length 9.00 m
Betaz 1.00
BetaO  1.00
Ksi 1.35

negative influence of load position
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0.01 <1
0.00 <1
0.02 <1
0.11 <1

Buckling 0.07 <1
LTB 0.05<1
Compression + Moment 0.21 <1
Compression + LTB 0.24 <1

NJ:
-22.08

The critical check is on position 1.50 m

yy
sway
Sienderness 35.12
Reduced slenderness 0.38
Buckling curve b
Imperfection 0.34
Reduction factor 0.93
Length 3.00
Buckling factor 1.00
Buckling length 3.00
Critica! Euler load 13117.36

I TBlength 9.00 m

Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

0.01 <1
0.00 <1
0.02 <1
0.11-<1

zz

non-sway

177.68
1.91
c

0.49

0.21

9.00 m
1.00

9.00 m
512.52 kN

C:APROJ340\Projekte\7574\Rohrbrilcke\RB1.6pw




Pipe Bridge

Project : 7574 ASU No. 9, Kosice Tank Farm

Page : 55
Date : Dienstag, 19. Oktober 2004

F<EwiAN
Author : Orth
STAB
Buckling 0.06 <1
LTB 0.05<1
Compression + Moment  0.20 < 1
Compression + LTB 0.23 < 1

YAIKNI;

-14.94 2.82 -2.30 0.27

The critical check is on position 1.50

uckling;parameter vy
type sway
Slenderness 35.12
Reduced slenderness 0.38
Buckling curve b
Imperfection 0.34
Reduction factor 0.93
Length 3.00
Buckling factor 1.00
Buckling length 3.00
Critical Euler load 13117.36

m
Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

HeEeT T 0.01<1

Vy 0.00 < 1
Vz 0.01 <1
M 0.24 <1

Buckling 0.04 <1
LTB 0.01 <1
Compression + Moment 0.27 <1
Compression + LTB 0.32<1

zz
non-sway
177.69
1.91
c
0.49
0.21
9.00
1.00
9.00
512.52

m

m

m
kN
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4513 -0.00 .0.33

The critical check is on position 1.50 m

4 ;oYY zz

ype sway non-sway
Slenderness 35.12 177.69
Reduced slenderness 0.38 1.91
Buckling curve b c
Imperfection 0.34 0.49
Reduction factor 0.93 0.21

Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 m

Critical Euler load 13117.36 51252 kN

‘LTBlength 9.00 m

Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

0.01 <1
0.01 <1
0.27 <1

Buckling
LTB 0.04 <1
Compression + Moment  0.31 <1
Compression + LTB

The critical check is on position 0.00 m
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type sway non-sway
Slenderness 35.12 177.69
Reduced slenderness 0.38 1.91
Buckling curve b c
Imperfection 0.34 0.49
Reduction factor 0.93 0.21
Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 m
Critical Euler load 13117.36 512,52 kN

B

LTBiength 9.00 m
Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

0.01<1
0.01 <1
0.27 < 1

['STABILITY: CHECK-
Buckling 0.04 < 1
LTB 0.04 <1
Compression + Moment 0.31 <1
Compression + LTB 0.37 <1

P z

2.30

1494 -2.82

The critical check is on position 0.00 m

type sway non-sway
Slenderness 35.12 177.69
Reduced slenderness 0.38 1.91
Buckling curve b c
imperfection 0.34 0.49
Reduction factor 0.93 0.21

Length 3.00 9.00 m

.Buckling factor 1.00 1.00
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i/Buckiingparamete yy oz
Buckling length 3.00 9.00 m
Critical Euler load 13117.36  512.52 kN

Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

0.01<1
0.00 < 1
0.01<1
0.24 < 1

Buckling T 0.04<1

LTB 0.01 <1
Compression + Moment  0.27 <1
Compression + LTB 0.32 <1

The critical check is on position 0.00 m

yy zz
sway non-sway

Slenderness 35.12 177.68
Reduced slenderness 0.38 1.91
Buckling curve b c
Imperfection 0.34 - 0.49
Reduction factor 0.93 0.21
Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 m
Critical Euler load 13117.36 512.62 kN

LTB length  98.00 » m"‘
Betaz 1.00
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Betal 1.00
Ksi 1.12

negative influence of load position

FSECTION.CHECK g
N 0.01< 1

Vy 0.00 < 1
Vz 0.02 <1
M 0.11 <1

0.06 <1

LTB 0.05 <1
Compression + Moment  0.20 <1
Compression + LTB 0.23 <1

KNm]
-0.13

The critical check is on position 1.50 m

uckling:parameters vy 2z
type sway non-sway
Sienderness 35.12 177.69
Reduced slenderness 0.38 1.91
Buckling curve b c
Imperfection 0.34 0.49
Reduction factor 0.83 0.21
Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 m
Critical Euler load 13117.36 512,55 kN

LTBlength 9.00 m

Betaz 1.00
Beta( 1,00
Ksi 1.35

negative influence of load position

ESECTIONICHECK S

b S

N 0.01 <1
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Buckling 0.07 <1

LTB 0.05<1
Compression + Moment  0.21 <1
Compression + LTB 0.24 <1

The critical check is on position 1.50 m

BU pa Yy zz

type sway non-sway
Sienderness 35.12 177.69
Reduced sienderness 0.38 1.81
Buckling curve b c
Imperfection 0.34 0.49
Reduction factor 0.83 0.21

Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 m
Critical Euler load 13117.36 51255 KN

LTB length 9.00 m

Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

0.01 <1
0.00 <1
0.01 <1
0.24 <1

o

ISTABIEIY/CHE

i

Buckling
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LTB T 001<
Compression + Moment  0.28 < 1
Compression + LTB 0.33<1

-18.61 1.32 -0.31

The critical check is on position 1.50 m

vy zz
sway non-sway

Sienderness 35.12 177.69
Reduced slenderness 0.38 1.81
Buckling curve b c
Imperfection 0.34 0.49
Reduction factor 0.93 0.21
Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 m
Critical Euler load 13117.36 512.55 kN

LTB length 9.00 m

Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

0.01 <1
0.00 <1
0.01 <1
0.27 <1

Bucking  0.05<1

LTB 0.04 <1

Compression + Moment 0.32 <1

Compression + LTB 0.38<1
EEETo B0 Mermbera 22 i HEB200 o
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0.36 4.01

The critical check is on position 0.00 m

LBUGKUT yy zz
type sway non-sway
Slenderness 35.12 177.68
Reduced slenderness 0.38 1.91
Buckling curve b c
Imperfection 0.34 0.49
Reduction factor 0.83 0.21
Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 8.00 m
Critical Euier load 13117.36 512,55 kN

LTBlength 9.00 m

Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

0.01<1
0.00 <1
0.01 <1
0.27 < 1

“Bucking  0.05<1

LTB 0.04 < 1
Compression + Moment 0.32 <1
Compression + LTB 0.38<1

The critical check is on position 0.00 m
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i 2z
non-sway

Slenderness 177.69
Reduced slenderness 0.38 1.91
Buckling curve b c
jmperfection 0.34 0.49
Reduction factor 0.93 0.21
Length 3.00 9.00 m
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 m
Critical Euler ioad 13417.36  512.55 kN

"LTBlength 9.00 m

Betaz 1.00
Betal 1.00
Ksi 1.12

negative influence of load position

N 0.01 <1
Vy 0.00 < 1
Vz 0.01 <1
M 0.24 <1

Buckling 0.05<1
LTB 0.01 <1
Compression + Moment  0.28 < 1
Compression + LTB 0.34 < 1

8.88 3.06  -3.2

The critical check is on position 0.00 m

AT

ng:parame yy .z
sway non-sway
Slenderness 35.12 177.69
Reduced slenderness 0.38 1.91
Buckling curve b c
Imperfection 0.34 0.49
‘Reduction factor 0.93 0.21

Length 3.00 9.00 m
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g gy Sz
Buckling factor 1.00 1.00
Buckling length 3.00 9.00 ‘m
Critical Euler load 13117.36  512.55 kN

g P - :

“LTBlength 9.00 m

Betaz 1.00
Betal 1.00
Ksi 1.35

negative influence of load position

N 0.02 <1

Vy 0.00 < 1
Vz 0.01<1
M 0.11 <1

Buckling 0.08 <1
LTB 0.05<1
Compression + Moment  0.22 <1
Compression + LTB 0.25 <1

DIN. Profile - 5 all. UC all,

Cross-section : 5 - U180

The critical check is on position 3.00 m

type sway  hon-sway
Slenderness 129.61 125.08
Reduced slenderness 1.39 1.35
Buckling curve c c
Imperfection 0.49 0.49
‘Reduction factor 0.35 0.37

Length 9.00 3.00 m
Buckling factor 4.00 0.84
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LBt gy Tz
Buckling length 9.00 2.52 m
Critical Euler load 34544  370.97 kN

PR

FLTB length ' 3.00,.- va

" sigma 0.44 < 1
tau 0.04 < 1

GO TAE EC
Buckling 0.00 <1
LTB 0.42 <1
Compression + Moment 0.36 < 1
Compression + LTB 0.45 <1

The critical check is on position 1.50 m

L
LTBlength 3.00 m

0.49 < 1
Compression + Moment  0.37 < 1
Compression + LTB 0.50 <1

permena eTmreETm
NI kNI VZ TKNT:

735 050 273
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The critical check is on position 0.00 m
type sway  hon-sway
Slenderness 129.61 124.61
Reduced slenderness 1.39 1.34
Buckling curve c c
imperfection 0.49 0.48
Reduction factor 0.35 0.37
Length 9.00 3.00 m
Buckling factor 1.00 0.84
Buckling length 9.00 2.51 m
Critical Euler load 34544 37377 kN

LTB length 3.00 m

Sigma 0.44 <1
tau 0.04 <1

Buckiin T 0.03<1

LTB 0.42 <1
Compression + Moment  0.40 <1
Compression + LTB 0.48<1

747 080 272

The critical check is on position 3.00 m

vy zz

sway  non-sway
Slenderness 129.61 124.85
Reduced slenderness 1.39 1.34
Buckling curve c c
Imperfection 0.49 0.49
‘Reduction factor 0.35 0.37
Length 9.00 3.00 m
‘Buckling factor 1.00 0.84
Buckling length 9.00 2.52 m
Critical Euler load 34544  372.28 kN
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?
!
f 0.03 <1
. LTB 0.42 <1
. Compression + Moment  0.41 <1
. Compression + LTB 0.48 < 1
§

k

-0.00

.14.25

1472

The critical check is on position 1.50 m

0.45<1
Compression + Moment  0.37 < 1
Compression + LTB 0.47 <1

“747 080 272

The critical check is on position 0.00 m
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y

y :

way  non-sway
Slenderness 129.61 124.89
Reduced slenderness 1.38 1.34
Buckling curve c c
imperfection 0.49 0.48
Reduction factor 0.35 0.37
Length 9.00 3.00 m
Buckling factor 1.00 0.84
Buckling length 9.00 2.52 m
Critical Euler load 345.44 372.09 kN

P

AT
{TBlength 3.00 m

Buckling 0.03 <1
LTB 0.42 <1
Compression + Moment  0.41 < 1
Compression + LTB 0.48 <1

735 2.73

0.50
The critical check is on position 3.00 m
AV
type sway  non-sway
Slenderness 129.61 124,57
Reduced sienderness 1.39 1.34
Buckling curve c c
Imperfection 0.49 0.49
Reduction factor 0.35 0.37
Length 9.00 3.00 m
Buckling factor 1.00 0.84
Buckling length 9.00 2.51 m
Critical Euler load 345.44 37396 kN

4305

Mz [kNm]

0.16
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Sigma 0.44 <1
tau 0.04 <1

“Buckling 0.03 < 1

LTB 0.42<1
Compression + Moment  0.40 <1
Compression + LTB 0.48 <1

803 001 000 000  -1425 041

The critical check is on position 1.50 m

LTB IEYACHEG! 0,45 < 1
Compression + Moment  0.37 <1
Compression + LTB 0.50 <1

051 272 003

0. 71

The critical check is on position 0.00 m
,.M\W EE . R

EBtcKiing f wyy ez

type sway  non-sway
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Coayy oz

i

Slenderness 129.61 25.11
Reduced slenderness 1.39 1.35
Buckling curve c c
Imperfection 0.49 0.49
Reduction factor 0.35 0.37

Length 9.00 3.00 m
Buckling factor 1.00 0.84
Buckling length 9.00 2.52 m
Critical Euler load 345.44 370.78 kN

LTBlexgth 3.00 m

Buckling 0.00 < 1

LTB 0.42 <1
Compression + Moment 0.36 <1
Compression + LTB 0.45 < 1

DIN. Profile - 4 all. UC all.

Cross-section : 4 - HEB100

-19.65 -0.25 0.25

The critical check is on position 0.85 m
UBucKingparameters: vy Z
type sway nhon-sway
Slenderness 148.92 23.87
Reduced slenderness 1.61 0.26
Buckling curve b c
imperfection 0.34 0.49
‘Reduction factor 0.30 0.97
Length 0.85 0.85 m
Buckiing factor 7.33 0.71
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e

6.23 060 m
Critical Euler load 240,12 8476.20 kN
TBlength 0.85 m
Betaz 1.00
Betal 1.00
Ksi 1.50
joad in center of gravity
C 0.03<1
0.00 <1
0.00 <1
0.01<1
S STABILT .
Buckling 0.11<1
LTB 0.01 <1
Compression + Moment 0.14 <1
Compresgsion + LTB 0.06 <1

DIN. Profile - 3 all. UC all.

Cross-section @ 3 - L50X5

PR Gk TNy SRk /153

FESENERAY:

T ABIITY CHECK:

Seyldomr SR F St i S
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Basic data
Type of structure General XYZ
Number of nodes: 13
Number of members: 16
Number of 1D macros: 11

Number of bound. lines: 8

Number of 2D macros: 1

Number of profiles : 1

Number of cases: 6

Number of materials: 2

Material
Name:

B 25
E modulus 30000.00 MPa
Poisson coeff. 0.20
Density 2500.000 kg/m*3
Extensibility 0.01 mm/m.K

B 25 gewichtslos
E modulus 30000.00 MPa
Poisson coeff, 0.20
Density 0.000 kg/m”3
Extensibility 0.01 mm/m.K

List of material
Group of members :
1/16

unit weight  length  weight
kg/m m kg

no. Name: quality

List of material - Macro2D
Group of members :

1/2
"‘no. ‘Name: quality .unit volume weight volume  weight
S oL tkgmf3 0 mA3 kg
4 B 25 B 25 2500.00 2.56 6400.00
The total weight of the structure: 6400.00 kg
Nodes
XY z

node -
Lhohdem o mm

2 3.200 0.000 0.000

00 0.00

C:\PROJ340\Projskie\7574\Rohrbricke\F 1.epw
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St T LM Em m
3 3.20 50 1.230
4 0.000 2.000 0.000 10 1.550 0.450 1.230
5 0.450 0.450 0.000 11 0450 1.550 1.230
6 ".550 0.450 0.000 12 1.550 1.550 1.230
7 1.550 1.550 0.000 13 1.000 1.000 1.230
8 0.450 1.550 0.000
Members
“macro -memb -node1 ::?nb'defzz. “dength Rx -profile : -quélity .
, . E om deg -
1 1 5 9 1.230 0.00 1-REC(55.0,55.0) B 25 gewichtslos
2 2 6 10 1.230 0.00 1-REC(55.0,55.0) B 25 gewichtslos
3 3 8 11 1230 0.00 1-REC(55.0,55.0) B 25 gewichtsios
4 4 7 12 1.230 0.00 1-REC(55.0,55.0) B 25 gewichtslos
; 5 5 9 10 1400 0.00 1-REC(55.0,55.0) B 25 gewichtslos
6 10 12 1400 0.00 1-REC(55.0,55.0) B 25 gewichtslos
! 7 12 11 1400 0.00 1-REC(55.0.55.0) B 25 gewichtsios
8 11 9 1100 0.00 1-REC(55.0.55.0) B 25 gewichtslos
6 9 9 6 1.650 0.00 1-REC(55.0.55.0) B 25 gewichtslos
i 7 10 11 7 1850 0.00 1-REC(55.0,55.0) B 25 gewichtslos
8 11 5 11 1650 0.00 1-REC(55.0.,55.0) B 25 gewichtslos
i 9 12 6 12 1.650 0.00 1-REC(55.0.55.0) B 25 gewichtsios
10 13 9 13 0.778 0.00 1-REC(55.0.55.0) B 25 gewichislos
14 13 12 0.778 0.00 1-REC(55.0,55.0) B 25 gewichtslos
11 15 10 13 0.778 0.00 1-REC(55.0.55.0) B 25 gewichtslos
16 13 11 0.778 000 1-REC(55.0,55.0) B 25 gewichtsios
|
Boundaries

“pound. line type node
1 Line 1,2
Line 2,3
Line 3,4
Line 4,1
Line 5,6
Line 6,7
Line 7,8
Line 8,5

2
3
4
5
6
7
8

2D Macros

B 25 Thickness 0.40 m

C:\PROJ340\Projekie\7574\Rohrbriicke\F 1.epw
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“num’. 7 dtype R R R
Boundary:  1,2,3,4
Nodes : 5,6,7.8
1 Innerline: 56,78
Profiles

H 55.0 cm

B 55.0 cm

REC (55.0,55.0)

Profile no. 1 - REC (55.0,55.0)
Material : 8 - B 25 gewichislos

A 3.025000e+003 cm”"2

Ay/A: 0.833 Az/A:

ly: 7.625521e+005 cm”4 |z

lyz: 0.000000e+000 cm”™4 It

Iw: 0.000000e+000 cm”6

Wely: 2.772917e+004 cm*3  Welz:
Whply: 4.159375e+004 cm”3  Wpilz:

cy: 27.50 em cz:

iy: 15.88 cm iz

dy: 0.00 cm dz:
Outline : 220.00 cm

Type for check: Untypical section

Nontypical elements

“memb ‘type memb type “memb type
1 X 2 X 3 X

4 X 5 X 6 X
7 X 8 X 9 X
10 X 11 X 12 X

0.833
7.625521e+005 cmh4
1.286578e+006 cm”4

2.772917e+004 cmh3
4,159375e+004 cm”3
27.50 cm

15.88 cm

0.00 cm
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Author

<Al

Soil - 2D macro

" ‘Name of subsoil
gemischtkérniger Sand

* Index “:2D'macro

1

Loadcases

- "Description . .
Self weight. Direction -Z
Permanent - Loads

‘Name:

- Case”

weight

1

Variable - p Excl.

LC1
LC2

Variable -p Excl.

p Excl.
-p Excl.

Variable
Variable

LC1(-)

5
6

LC2(-)
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LC2
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6. LC2(-)
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Vvariable. .Ioavds group

“Name: -5
p Excl.

' Loadcase no. 3 - nodal loads

. node Fx. - Fy GFz T MX T My LMz
T KN kN kN> -kNm  kNm  kNm
13 -16.42 0.00 -18.88 0.00 -100.00 0.00

. Loadcase no. 4 - nodal loads |

node Fx - Fy Fz - Mx My = Mz
KN kN kN kNm  KNm -kNm |

13  -16.42 0.00 -52.96 0.00 -100.00 0.00

Loadcase no. 5 - nodal loads

node Fx Fy ‘Fz Mx My Mz
kN kN kN  kNm  kNm  kNm g

13  16.42 0.00 -18.88 0.00 100.00 0.00 ‘ |

Loadcase no. 6 - nodal loads

|
node  Fx Fy Fz Mx My Mz r
kN kN kN  kNm  kNm  kNm i |

13 16.42 0.00 -52.96 0.00 100.00 0.00

' Loadcase no. 2 - Distributed loads 2D

‘macro gx qy qz
KN/mr2  kKN/mA2  kN/m*2
1 0.00 0.00 -11.40
Combinations

«Combi - ;:Norm.-. o+ “Case.. coeff
1. User-ultimate 1 weight  1.00
2G 1.00
3LCH 1.00
41C2 1.00
5LC1(-) 1.00

6LC2(-) 1.00

Basic rules for generation of ultimate load combinations:
1 - 1.00°LC1 / 1.00*LC2 / 1.00*LC3 / 1.00*LC4 / 1.00*LC5 / 1.00"LC6

C:\PROJ340\Projekie\7574\Rohrbriicke\F 1.epw
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i

List of extreme ultimate load combinations
- +1.00*LC1+1.00*LC2+1.00*LC3
© +1.00*LC1+1.00*L.C2+1.00*LC4
:© +1.00*LC1+1.00*LC2+1.00*LC5
- +1.00*LC1+1.00*L.C2+1.00*L.C6

Nonlinear combination

“Combi  ‘Groupof | .. dx. dy
.init. deformations”. “mm/m “~mm/m
C1 0 0.00 0.00
0 0.00 0.00
0 0.00 0.00
C2 0 0.00 0.00
0 0.00 0.00
0 0.00 0.00
C3 0 0.00 0.00
0 0.00 0.00
0 0.00 0.00
C4 0 0.00 0.00
0 0.00 0.00
0 0.00 0.00
Subsoils
‘Name: Type of
position

' Groupof ~ Case  coeff
init. curvatures

0 1 weight 1.00

0 2G 1.00

0 3LC1 1.00

0 1weight 1.00

0 2G 1.00

0 41LC2 1.00

0 1 weight 1.00

0 2G 1.00

0 5LC1(-) 1.00

0 1 weight 1.00

0 2G 1.00

0 6 LC2(-) 1.00
Cix Cily Ciz C2x C2y  SigZpl
KN/m*3 kN/m*3 KN/mA3  kN/m  kN/m  kN/m”*2
1000.000 30000.000 0.000 0.000 0.000

gemischtkériger Sand  Under plate, block 1000.000

: Linear calculation

Calculation protocol.

‘Number-of 2D elements 92 Number of 2D elements 92
Number of 1D elements 16 Number of 1D elements 16
“Number of mesh nodes 110 Number of mesh nodes 110
‘Number of equations 660 Number of equations 660
L oadcases LC 1 weight LC B LC2(-)
LC2G Bending theory Mindlin
LC 3LCH Start of calculation 19.10.2004 09:44
LC4LC2 End of calculation 19.10.2004 09:44
LC 5LC1(-)
Sum of loads and reactions.
loadcase 1 loads 0.0 0.0 -64.0 loadcase 3 loads -16.4 0.0 -18.9
reactions 0.0 0.0 0.0 reactions 0.0 0.0 0.0
contact 0.0 -0.0 640 contact 164 0.0 18.9
loadcase 2 loads 0.0 0.0 -73.0 joadcase 4 loads -16.4 0.0 -53.0
reactions 0.0 0.0 0.0 reactions 0.0 0.0 0.0
contact -0.0 0.0 730 -contact 164 0.0 53.0
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loadcase 5 loads 16.4 0.0 -189 joadcase 6 loads 16.4 0.0 -53.0

reactions 0.0 0.0 0.0
contact -16.4 -0.0 188

Nonlinear calculation

Numbérbf 2D elements g2
Number.of 1D elements . .-16
_Number, of mesh nodes " 110

‘Number-of-equations ‘860
Maximum iterations 50
Bending theory Mindlin
Number.Combi Start End NoOflteration
NC 1 10.10.2004 09:44 19.10.2004 08:45 3
NC 2 10.10.2004 09:45 19.10.2004 09:45 2
NC 3 19.10.2004 09:45  19.10.2004 09:45 3
NC 4 10.10.2004 09:45 19.10.2004 09:45 1

reactions 0.0 0.0 0.0
contact -16.4 -0.0 53.0
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EEEEERE| 74,889

65.898
59.907
53.917
47.926
41.935
35.944
29.954
23,963
17.972
11.981
5.991
+0.000

+0.000 I

Contact stress - max sigmz - Nonl. Combi : 1/2 ?

Min siomz [KPa)

l T7.570 {
| 61.839 X
56.308 !
50,677 H
t
1
1

45.047
39.416
e, 33785
EIEEA| 28,154
22.523
16.892
1 11262
SRR 5631

0.000
-0.730

Contact stress - min sigmz - Nonl. Combi : 1/2
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RESULTS : CONTACT STRESSES
Nonl. Combi:

NC1

NC2

Global extremes

:node tauzx tauzy_ -sigmz
: i [kPa]

66 0.000 -0.000

Selection was done for macros: 1

Code for calculation: DIN 1045 7/88

Explanation of concrete symbols

Abbreviation Explanation

betaWN Concrete cube compression sirength.
betaR Design concrete compression strength.
Tau01 1st shear stress limit according Tabie 13.
Tau0d2 2nd shear stress limit according Table 13.
Taul3 3rd shear stress limit according Table 13.

Concrete characteristics

: B 25
betaWN 25000.000 kPa
betaR 17500.000 kPa

Tau011_1 plates  350.000 kPa
Tau011_2 plates  500.000 kPa
Tau02 plates 1800.000 kPa
Tau012 beams 750.000 kPa
Tau02 beams 1800.000 kPa
Tau03 beams 3000.000 kPa

Explanation of reinforcement steel symbols

-Abbreviation *:Explanation

betaS Characteristic yield strength of remforcement

Steel charactenstlcs
' ¥BSt.420 . L

betaS 420000,000 kPa

E modulus 200000000.000 kPa
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Input parameters
Descnptlon ) Sy ’P.ercé'ntége
Maximum % of relnforcement 9.00
Minimum % of net reinforcement 0.00
Minimum % of pressure reinforcement 0.50
Minimum % of tension reinforcement 0.00
Minimum % of transverse reinforcement  20.00
Shear mode
Tension remforcement is partlally anchored in the field.
Descnptxon o e Value
height < 7 cm represents increase of intema! forces ( § 17.2.4 (6)) ON
Structural reinforcement of deep beam OFF
Global extremes
Necessary areas
node As2+ As3+ As3- As2- Ast- Ass tau faud
fem”2/m]  [cm"2/m] [cm*2/m] [em*2/m] [ecm?2/m] [cm"2/m"2] [MPa}] [MPa]
6 0.941 ~ ~ 1.244 4,516 0.000 0.00 0.21
2 2 ~ ~ 0.009 0.000 0.000 0.00 0.01
5 0.316 ~ ~ 1.241 0.529 0.000 0.00 0.23
54 0.018 ‘ ~ ~ 0.028 0.142 0.000 0.00 0.07
6 3.625 0.941 ~ ~ 0.000 0.00 0.21

08 0.052 0.084 ~ ~
3.625 0.941 ~ ~-

0.022 ~ ~
0.155 0.090 ~ ~

0.155 0.090 ~ ~

0.155 0.090 ~ ~

0.165 0.090 ~ ~

0.316 0.864 ~ ~

1 0.1585 0.090 ~ ~

RN NI
o
o
o
—

Selection was done for macros: 1

0.000
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