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1. INTRODUCTION

Construction desing documentation has been prepared based on the approved project
documentation submitted for building permission procedure as set up by the designing office
ZINCHEM a. s. seated at Priemyselna 720, StraZske. It deals with foundation structures under
the reservoirs chill tower, MOLSIEVE, regeneration gas heater, GAN, exhaus. (Unit 7 — Front
end)

2. SUPPORTING DATA AS STARTING POINT

Supporting data for setting up project documentation:

» Order from Contractor AIR LIQUIDE AGS GmbH

» Surveying of facts after rough grading

» Consultations with the supplier AIR LIQUIDE AGS GmbH

» Supplementary supporting data from the firm AIR LIQUIDE AGS GmbH
» Tender documentation

3. ENGINEERING AND GEOLOGIC SURVEY
3.1 Characteristics of construction area
Evaluation of the position and condition of the site

The site for the construction of the Air Separation Unit No. 9 is located in the grounds of U. S.
Steel KoSice, s. 1. 0., on the territory of the Division Plant DZ Energetika, in the area between the
existing operation of the oxygen plant and the trackage of cooling tower and sluice No. 22. The
site itself is situated in the area limited with the internal Company road J1-J leading along the
fencing of the oxygen plant and piping track of power supplies B2.

3.2 Engineering and geological conditions

Surface of the area surveyed is planar, in the past the surface of the area was affected with
building activity.

The engineering and geological conditions of the area were detected by using drill holes/sounds
V-1 to V-5, and also with penetration sounds DP-1 to DP-5.

3.3 Hydrogeologic conditions

At the time of completing the investigation works (November 2001), the level of underground
water was encountered with all the boreholes within the interval of depth 6.0 mto 6.7 mp. t.,
after being encountered the water raised by 0.60 m to 0.70 m to the level of 5.20 m to 6.00 m p.
t.
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The groundwater is bound on the positions of gravels and its level varies depending on
atmospheric condensations. In the period of elevated rainfalls it is necessary to count with the
rise of groundwater by 1.5 m up to 2.0 m.

3.4 Foundation conditions

According to the engineering and geologic survey made it can be stated that the geological
construction of the area surveyed is rather simple, on the surface, there is a layer of made-up
grounds and an excavation over the surface going to the depth of 1,0 to 2,0 m p. t., locally up to
the depth of 3,8 m p. t. Under the made-up ground, in some places, there is a layer of alluvial
close-grained sediments of the thickness 0,50-0,70 m. In subsoil of the made-up ground or that
of alluvial close-grained sediments there is a layer of proaluvial gravels — the gravels with
addition of close-grained earth and clayey gravels with clay positions up to 0,1-0,2 m.

When excavating the foundation pit with machines we recommend to take the last layer above
foundation level with the thickness of 20 ¢cm to 70 cm manually away to avoid breach of natural
density of earths. The temporary inclinations of the slopes of the building pit in the made-up
grounds and close-grained earths up to the depth of 2,0 m p. t. can be chosen in the inclination
1:1. In respect of gravels with addition of close-grained earth this could be in the inclination
171,25,

The sound VK-23 at the level of 24,59 m above see was taken over as a typical sound for the

building SO 003 — Frond end

0,0-0,8m Made-up ground — blast-furnace slag with fragments up to 20 cm, non-
consolidated.

0,8-7,3m Gravel, sandy up to dirty-sandy, coarse, settled, sealed, cobbles up to 3-5-8 cm,
max. up to 12-15 cm, G3, G-F, settled.

7,3-7,8m Clay, sandy, grey-green, tough, with rusty strips/smudges, F6, CL, tough.

7,8-8,0m Dirty gravel, coarse-layered, settled, saturated, cobbles up to 4-6-8 cm, G5, GC,
settled

Groundwater level: encountered at 3,9 m p. t.; stabilized at 3,8 m p. t.
Earthworks

The excavations will be made up to rough grading, i.e. since —0,15 m = 225,00 m.

Those are the excavations under the building SO 003 — Air preparation. The excavation consists
of two excavation pits.

The excavation pit under the air cooler, the pump DCAC, cooling tower, pump of cooling tower of
the layout dimensions15,4x10,4 will be carried out with machines accompanied by manual
digging to finsh. The excavation pit under the Molsieve, Filter Molsieve, regeneration gas heater
and GAN waste will have the layout dimensions of 14,9x15,9.

The excavations will be made in the earth having the workability class 3-4.

The excess earths from excavations will be transported to the USS KE spoil heap and USS KE
dry heap up to the distance of 10 km. The excavation earth does not contain harmful substances.
The back fills will be compacted by layers.
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The size and shape of the excavation pit is affected with the existing non-compacted fill that was
completed during the demolition of foundation strips crossing the site.

Foundation

The foundation under the building SO 003 — Air preparation - consists of two separate block-
foundations. The foundation under air cooler, DCAC pump, cooling tower and pump of cooling
tower has the layout dimensions 12,6x7,3 m. The foundation under Molsieve, Molsieve filter,
regeneration gas heater and GAN waste has the layout dimension 12,1x14,10m.

The block-foundations are designed of the concrete C20/25(B25) and steel V10425,

Note:

The earthing strips FeZn 30x4 mm are built-in the block-foundations.

CARE OF ENVIRONMENT

The wastes arising during completion of the construction are represented by the excavation earth
No. 17 05 06 that does not contain hazardous substances.

SAFETY AND HEALTH PROTECTION

In designing the building the Regulation No. 59/1982 of Laws Digest was followed. In addition,
taken in consideration were the provisions of the Amendment 7/1078, Official Journal of the
Slovak Ministry of health on sanitary requirements imposed on work environment.

In completing the construction work the provisions of the Regulation No. 374/1990 of laws digest,

issued by the Slovak Occupational Safety Authority and Slovak Mining Authority on safety at
work and safety of machinery used in construction work must be followed.

Kosice, 11.04.2005 Prepared by: Huzvar

Cislo revizie 0 1 2 3 4 5 6 Str./Page
Reav. No

Datum,podpis 11/04/2005 3
Date Sianature!




ZAKAZNIK / CUSTOMER
AIR LIQUIDE AGS GmbH

Stupeii / Level Datum / Date Kod / Code

Projekt pre realizaciu stavby april 2005
Construction Design

3.  Vykaz vymer 792.87499.A
The bill of quantities

S~ 72 | L6 LS e
anQJEYT SKUTG e

AT N |

VYHOTOVCINIA

Projekt pre realizaciu stavby spracovany pod z. ¢

|
AlIR LIOUIDE

> |@ O

12/04/2005 Sakacova Ing. Las Ing. Pavlicko

0

Rev./ Datum / Date Vypracoval Sign. [ Kontroloval Sign. | Schvalil Sign. Pozn. / Note
Rev. Originator Checked Approved

Nazov zakazky / Job :

KYSLIKOVY APARAT &. 9
ASU No. 9 KOSICE

/-ﬁ}'"' 1 B UNIT 7 — FRONT END
H p K CONSTRUCTION DESIGN

NEmcovej 30 Prev. celok / Unit: SO 003 - PRIPRAVA VZDUCHU

042 18 KOSICE, SLOVAKIA | Prev. stibor / Unit : AIR PREPARATION

Profesia / Profession :
Prev. jednotka / P, Unit:

ARCHITEKTONICKO-STAVEBNE RIESENIE
ARCHITECTURAL-CIVIL ENGINEERING DESIGN




HPK engineering a.s.

& =P K N&mcove) 30 7AKAZKA | CODE
S 042 18 KOSICE, SLOVAKIA

Nenginasring sie. ZAKAZNIK / CUSTOMER

: AIR LIQUIDE AGS GmbH

STAVBA / JOB . KYSLIKOVY APARAT &. 9 ASU No. 9 KOSICE
OBJEKT / UNIT : SO 003 - PRIPRAVA VZDUCHU AIR PREPARATION
Revizia / Revision Revizia / Revision
Strana / Page 0(A|B|C Strana / Page 0|A|B|C
A 0
B 0
1 0
2 0
REVIZIA DOKUMENTACIE
REVISION OF DOCUMENT
&
B
A | 1210412005 Sakadova Ing. ’ag Ing. Pavliéko
0
Rev./ Datum / Date | Vypracoval Sign. | Kontroloval Sign. | Schvalil Sign. | Pozn./ Note
Rev. Qriginator Checked Approved
Str. / Page

B




Zadanie s vykazom vymer

Stavha : Kyslikovy aparat ¢.9
Objekt: 003-Priprava vzduchu - Air preparation

Cast:
JKSO -
Spracoval . Sakacova

T T T
P.C. | KCH . Kod polotky

Skraleny popls

¥ T
‘ M i Vymera Cenaisdnolknvéﬁ‘ Cena celkom

1

Prace a dodavky HSV
Zemné prace

T
L 1! 001 131201202

iHlbenle zapazenych jam v homine 3 nad 100 do 1000 m3

T -
m3 § 593,764 i J

((13.2°7.9)+(15.4'9,33))/2°1,15+7.3"12,6'0,1 151,776
1,9'18,6'1,1+44,2°13.2°0,3 55,506
((8,06"16,4)+(6,06'18,6))/2°1,5-4,7°2.4" 1.5 142,155
((4,013%12,7)+(4,813"14,6))/2'26 157,605
((3,637°12,7)+(5,137'14,9))/2*1,15+12,1"3.337°0.4 86,722
Sucet 593,764
2' 001 i 131201209 | Priplatok k cendm za lepivost hominy 3 ym3 593,764
t + t i -
3 001 161101101  Zvislé premiesinenie vykopku bez na'ozenia z horniny 1 az 4, pri hibke vykopu nad 1 mdo 2.5 m m3 47,501
593,764'0.08 47,501
4, 001 162701105 Vodorovné premiesinenie vykopku za sucha, z hominy 1 aZ 4, na vzdialenost nad 9000 do 10000 mim:\ | 593,764.‘
1 1 . i 1
593.764 593,764
5| 001 [171201201 |UloZenie sypaniny na skladky m3 593.764' \ |
{
i |
G| 001 171201222 Poplalok za skladku zeminy L 950.022| ‘ |
i \ |
593.764"1,6 950,022
71 001 1174101101 -Zasyp sypaninou so zhutnenim jam. $achiel, ryh, zarezay alebo okolo objeklov v tjchlo }ma . 161,804 .
vykopavkach k )
577,132-28.716-97.518 450,898
-12,6°7,3"1.,05 -96,579
-10,6"12,08'1.05-15.8'3.5'1.05 -192,515
Suget ’ 161,804
r 8 MAT 1226143000 Troska vysokopecna kusovazinilost 16-32 mm 1 241,897 *
l f
161,804"1,16"1.3 241,897
1 Zemné prace
2 Zakladanie
9| 015 |27235'31DI ‘Dehnenle kotevrych otvorov v klenbach s prierezom do 0.01 m2, hf. do 0 25m tkus ! 16,000:
10] 015 'i2?2353|21 \ Debnenie kotevnych otvorov v klenbich s prierezom do 0.05 m2, hf. do 0.50m 1kus I 8,000 i
I | |
: ; : - : -
i
11 015 278311041  Zalievka kolevnych otvorov z betdnu Ir, B20 (zn, Ill) do 0,02m3 m3 0.096"
0,1°0,1°0.2'1640,16'0,2°0,25'8 0.026 B
12 015 278361722 'Vystuz zakladov pod siroje z bet.oc 10425 , zlozitoslill i 17,715 J
1,23143+4,39044+0,64701+2,2756+0,45785+8.71282 17,715
rlfi 015 278382832 | Zaklad pod stroje objemu nad 100m3 z betonu Zelez. zn. lll Zlozitosli 2 |m3 : 363,786 1
12,6°7,3"1,2+4(4,242+4,542)/2'0.3"13.2 127,768
10,6"12,08"1,2+15,8'3,6'1,2 220,018
3,2'0,5°2.5%4 16,000
Sucel 363,786
2 Zakladanie :l
6 Upravy povrchov, podiahy, osadenie
- == 1
14 011 631313511  Mazaninaz belonu prostého zn 2 8 az 12 cm m3 28,7186 i
|
12,28'14,3'0,1+43,7'3.8°0.1 18,966
13°7.5°0.1 9,750
Sicel 28,716
15 011 631313711  Mazanina z belonu proslého zn 4 8 aZ 12 cm ‘m3 ' 10,859
"podligvka” ) )
12,6°7.3+(4.242+4,542)/2°13,2 149,954
10.6*12,08+15,8'3,5 183,348
3.2°25% 32,000
Sucet 365,302
365,302'0,1'0,3 10,959

rls‘ o011 l631551115
| A R

T
i Nasyp s utlagenim a urovnanim povrchu z lrosky vysokopecnej (zrma nad 15 mm hr))

ima 97,5181 i

Sprazovand systémom CENKROS, tel 04177071031
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Zadanie s vykazom vymer

Stavba : Kyslikovy aparat ¢.9

Objekt: 003-Priprava vzduchu - Air preparation
Cast

JKSO

Spracoval  Sakafova

T T T
P.C. KCN Kodpoloihy | Skratleny popis l M i Vymera Cena]ednoﬁkavéi Cena celkom |
I I |
(4+4,71/2"1,1°12,28 58,760
(10,5-4,7)*12,28'0,3+16'3,6'0,3+3,7'0,1'0.3 38,758
Sucet 97.518
6 Upravy povrchov, podlahy, osadenie I:!
9 Ostatné konstrukcle a prace-blranie
l 17 011 953943121  Osadzovanie drobnych kovovych predmetoy do beténu pred zabeténovanim, hmotnosli do 1 kgfkus|kus | 156,000, . I
32+96+16+12 156,000
9 Ostatné konStrukcie a prace-biranle l:l
99 Presun hmot HSV
T T T T
|\ IBI 015 1998152121 Presun hmot so zvislou nosnou konile. monold. betdnovou vysky do 3 m it ‘ 1 357,593
99 Presun hmot HSV
HSV Celkom

Prace a dodavky PSV

767 Konstrukcle dopinkové kovové
191 767 1767995105 |Monlaz ostatnych alypickych kovovych stavebnych doplnkovych kondlrukcii nad 50 do 100 kg ko 601,260
20| MAT [55310000 Dodavka ocelove] kontrukcie-ZR1 kg 601,260
21" 767 1767995105 'Montaz ostalnych alypickych kovovych slavebnych dop!nkovych kendlrukeii nad 50 do 100 kg kg 1330,280
22 MAT 553100001 dodavka ocefovej konstrukcie-ZR2 kg 1330,280
23 767 767995105 Monlaz oslalnych alypickych kovovych stavebnych dopinkovych konslrukeii nad 50 do 100 kg kg 83,490
54,16+1.01+2832 ' 83.490 o
24, MAT 553100002 dodavka ocelovej konétrukcie-ZR3 kg 83,490, \
25 767 7679951056 - Nontaz oslalnych alypickych kovovych slavebnych doplnkovych konstrukeii nad 100 do 250 kg kg 427,200
== s ! .
26 MAT 553100002 dodavka ocelovej konsirukcie-ZR4 kg 427,200
27| 767 1998767201 - Presun hmdl pre kovové slavebné dopinkové konilrukcie v objektoch vydhy do 6 m % 0,900
i v _ |
767 Konitrukeie doplnkové kovové
783 Dokonéovacie prace - natery
| 28! 783 178320000 | Nalery AQUAFIN | m2 i 365,302/ ! l
i A | ' |
12,6'7.3+(4,242+44,542)/2"13,2 149,954
10,6'12,08+15,8'3.5 183,348
3,2'25%4 32,000
Siéet 365,302
T : T . :
L29‘ 783 783222100  Natery kov. slav. dopin kon§. synletické farby $edej na veduchu schniice dvojnasobné m2 13,436 ]
- (123,73+136.7+54,16+105,29)'0,032 13,436
= . bzl ——
LSD 783 783226100  Nalery kov. slav. dop!n. kons. syntelické farby Sedej na vzduchu schndce zakladny m2 13.436
783 Dokonéovacie prace - ndtery
PS8V Celkom
Celkom

Spracavans systémom CENKROS, tel 04147071031 Slrana2z2
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Bill of quantities

Project: AIR SEPARATION UNIT 9/ASU No 9
Building: 003-Priprava vzduchu - Air preparation

Part:
JKSO :
Originalor:  Sakdcova
No. | KCN:| “ltemcode 7 Short 'des'c'riplio_n measutl) - = “avea
; H ey ; ng unit i
HSV works and deliveries
1 Earthworks
L 1 001 131201202 'Digging of cased dilches in rocks 3 over 100 up to 1000 m3 m3 593,764
! I i . . )
((13,2*7,9)+(15,4%9,33))/2*1,15+7,3*12,670,1 151,776
1,9%18,6%1,1+4,2*13,2°0,3 55,606
((6,06*16,4)+(6,06*18,6))/2*1,5-4,7*2,4*1,5 142,155
((4,013*12,7)+(4,813*14,6))/2*2,6 157,605
((3.637*12,7)+(5,137*14,9))/2*1,15+12,1*3,337°0,4 86,722
Total 593,764
2 001 131201209  Exira pay for slickiness, rock 3 /m3 593,764|
[ ] !
I . - " =
3l 001 l161101101 Vertical transfer of excavated material wilhoul loading from rock 1 lo 4, excavation depth over 1 m m3 47,501
. : upto 2,5 m
593,764%0,08 47,501
4. 001 162701105 EHorizoniaI fransfer of dry excavated material from rock 1 to 4, for distances of 9000 to 10000 m m3 593,764
| |
593.764 593,764
] ] T T ]
5. 001 171201201 ‘Depositing fill to dumping grounds 'm3 593,764
| | :
sl 001 [171201222 Fee for deposil i 950,022
i i | J
593.764*1,6 950,022
T T T !
7 001 174101101 (Filling with compaction of dilches, pils, culs or around buildings in such diggings m3 [ 161 ,BOdI
1 ! 1
577,132-28,716-97.518 450,898
-12,6*7,3*1,05 -98,579
-10,6*12,08%1,05-15,83,5*1,05 -192,515
Total 161,804
T T T j T !
8. MAT 1226143000 |Blas! furnace slag, lumpy, grain 16-32 mm il 241,897
1 | 1 1 i J
161,804*1,15*1,3 241,897
1 Earthworks
2 Foundations
9 015 272353101  Casing for anchoring holes in vaulls, section up 1o 0.01 m2, 10 0.25 m kus 16,000|
| | 1 ‘
T 1
10' 015 !272353121 |Casing for anchoring holes in vauits, section up to 0.05 m2, to 0.50m [kus B.ODO!
o i ' : ‘
i1' 015 1278311041  'Grouling of anchoring holes, concrete class B20 (ll) up to 0,02m3 m3 ! 0,096
; . | !
0,1*0,1*0,2*16+0,16*0,2°0,25*8 0,096
T T T 1 T \
12, 015 1278361722 |Reinforcement of foundalions below machines, iron-concrete 10425, complexily Il it § 17,715
: i ! ! | |
. : : - ‘
13; 015 |278382832 Foundation below machines over 100m3, concrete, iron, Ill, complexity2 imS | 363,786
H |
12,6%7,3%1,2+(4,242+4,542)/12*0,3"13,2 127,768
10,6'12,08%1,2+15,8%3,51,2 220,018
3,20,5%2,5%4 16,000

Spracované systémom CENKROS, lel. 041/7071 031



Total 363,786
2 Foundations
6 Surface treatments, floors, mounting
: T T | |
14" 011 1631313511  |Screed of mass concrete 2 8 1o 12 cm |m3 28,716|
12,28%14,3'0,1+3,7°3,8°0,1 18,966
137,501 9,750
Tolal 28,716
ts‘ 011 ‘631313711 Screed of mass concrete 48 lo 12 ¢cm m3 10,959
'groullng'
12,6%7,3+(4,242+4,542)/12*13,2 149,954
10,6*12,08+15,8'3,5 183,348
3,2'2,5%4 32,000
Total 365,302
365,302'0,1'0,3 10,959
15| 011 ‘531 551115 ‘F]Iling wilh compaclion and ground grading with BF slag (grains over 15 mm) m3 97,518
(4+4,7)/2%1,1*12,28 58,760
(10,5-4,7)*12,28°0,3+16"3,6"0,3+3,7°0,1°0,3 38,758
Total 97,518
6 Surface finishing, floors, mounting
9 Various structures and works,demolition
17 9539431  Instalation of steeel construklioc up to 5kg pce 156
99 HSV material transfer
1B| 015 ‘998152121 Malerial transfer wilh verlical structure, monolitic concrele, height upto 3 m It 1 357.593?
99 HSV material transfer
HSV total
PSV works and deliveries
767 Auxiliary metallic structures
19 767 767995 Instalatios of steel construktios up to 100kg kg 601,26
20 55310 Delivery of steel construktios-ZR1 kg 601,26
21 767 767995 Instalatios of steel construktios up to 100kg kg 1330,28
22 55310 Delivery of steel construktios-ZR2 kg 1130,28
23 767 767995 Instalatios of steel construktios up to 100kg kg 83,48
24 55310 Delivery of steel construktios-ZR3 kg 83,48
25 767 767995 Instalatios of steel construktios up to 250kg kg 4272
26 55310 Delivery of steel construktios-ZR4 kg 4272
27 767 998767 Material transfer for piping of metalic structuries %o 0,9
767 Total
783 Finishing works - coatings
28| 783 78320000  |Coalings AQUAFIN m2 365,302
12,6"7,3+(4,242+4,642)/2*13,2 149,954
10,6%12,08+15,8*3,5 183,348
3,2°2,5% 32,000

Spracované syslémom CENKROS, tel. 041/7071 031



- 20 783 783222100  Pailing sheet metal struklures synthelic double m2 13,460
30 783 783226100  Paiting sheet metal struklures synthetic primer layer m2 13,460
783 Total
PSV total
Total

Spracované systémom CENKROS, tel. 041/7071 031
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STN 73 0035 Zat'azenie stavebnych konstrukceii

STN 73 1001 Zakladova pdda pod plodnymi zakladami

P.Turéek, J. Hulla: Zakladanie stavieb, Jaga, BA 2004

L. Filo a kol.: Beténové a murované konstrukcie, Jaga, BA1998
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1. TECHNICKA SPRAVA

Uvod
Stavenisko Kyslikovy aparat .9 sa nachddza v aredli U.S.Steel Kosice s.r.o., na tzemi DZ

energetika, v priestore medzi jestvujiicou prevadzkou Kyslikarne a kol'ajisfom Oceliarne pri stavadle
&22.

Objekty uvedenej stavby st v prevéznej miere technologického charakteru, o urcuje aj dispozi¢né

rieSenie objektov.

SO 003 — Priprava vzduchu

V objekte sa riesene zéklady pod technologické zariadenia: vzduchovy chladi¢, chladiaca

veZa, tg. nadrze.

Inziniersko-geologicky prieskum

InZiniersko-geologicky prieskum urobila FY Montana s.r.0. Kogice v maji 2004.

Na ziklade vysledkov zrealizované zrealizovaného prieskumu je mozné kontatovat, e

geologickd stavba skimaného tizemia je veelku jednoduchd, zékladova pdda sa v rozsahu staveniska
podstatne nementi, jednotlivé vrstvy maji priblizne stalu hrabku a st uloZené skoro vodorovne.
Od trovne terénu, do 0,7 — 1,7m sa nachadza vrstva navazok. V podlozi navazky vystupuju stredne
ulahlé az ul'ahlé proluvialne 3trky s primesou jemnozrne; zeminy triedy G3, symbol G-F. Unosne a malo
stlacitel'né stredno a hrubozmé Strky triedy G3 vytvéraju unosné podlozie v celom priestore staveniska.
Z hladiska stlacitelnosti predstavuji $trkovité zeminy velmi malo stlagitelni zakladova podu. Sadanie
stavebnych objektov bude malé a jeho prevézna ast’ prebehne podas vystavby.

Vo vrstve Strkovitych zemin boli v roznych trovniach overené polohy sudrznych zemin triedy F6,
symbol CL — il, s nizkou plasticitou tuhej konzistencie. Zeminy triedy F6, tuhej konzistencie vytvaraju
len izolované polohy v ulahlych $trkoch a vzhl'adom na ich hibkovy interval neovplyviuji celkovu
Unosnost’ trkovitych zemin.

Hladina podzemnej vody bola narazené vo vietkych prieskumnych vrtoch v hibke 3.9 — 5.4m pod

terénom a ustélila sa asi 0,1m pod narazenou hladinou.

CiSLO REVIZIE
REV. No. : 0 1 2 3 4 5 6 STR. / PAGE
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Podla &lenenia tizemia Slovenska do zdrojovych oblasti seizmického rizika v zmysle STN 73 0036

— 1997, tzemie staveniska spadd do oblasti 4 a preto budii seizmické a¢inky na stavebné objekty

zanedbatel'né.

V mieste navrhovaného objektu sa nachadza sonda VK - 23.

VK -23 (224,59m n.m.)

0,00 - 0,80m
0,80 - 7,30m

7,30 —7,80m
7,80 — 8,00m

vavazka — vysokopecn4 troska s ilomkami do 20cm, nekonsolidovana

Strk pieséity aZ hlinito-pies¢ity hrubozrny, ulahly, tmeleny, valiiny do @3,0 - 5,0 —
8,0 cm, max. do 12,0 -15,0 cm, G3, G-F, al'ahly

il piescity, sivozeleny, tuhy, hrdzavo $muhovany, F6, CL, tuhy

$trk hlinity, hrubozrny, ulahnuty, zvodneny, valiny do ©4,0 - 6,0 — 8,0 cm

GS5, GC, ulahly

Hladina podzemnej vody: narazend 3,90m p.t.

ustalena 3,80m p.t.
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REV. No. : 0 1 2 3 4 5 6 STR. / PAGE
DATUM, PODPIS
DATE. SIGN, | °2/2005 A




HPK engineering a.s. / / ~
okt STATICKY VYPOGET
lengineering a.s. 042 18 KOSICE, ZAKAZKA / CODE : 3821.2.003

SLOVAKIA

ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS Gmbm

STAVBA / JOB :

KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT / UNIT :

S0 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

Geotechnické charakteristiky zakladovych zemin

Antropologické navazky

Smernd normova charakteristika LTISHA SRR, Ay mmtiol
G-FY
Objemové hmotnost y (kNm?) 19,00
Poisonovo ¢&islo v 0,25
Modul deformécie Eger (Mpa) 50
Ffektivny uhol vnitorného trenia @ (°) 33
Efektivna sidiznost’ c.r (kPa) 0
Tabul'kova vypoctova tnosnost’ Ry, (kPa) 195
Relativna ul'ahlost I, 0,38

Piestité Strky, hrubozmé, tr. G3, symbol G-F — strk s primesou jemnozinej zeminy, ul'ahlé

Smerna normova charakteristika Trieda G3, ulahly
Objemovéa hmotnost' y (kNm?) 19,00
Poisonovo &islo v 0,25
Modul deformacie Eqer (Mpa) g5
Efektivny uhol vnutorného trenia Per () 37
Efektivna sidrZznost’ C; (kPa) 0
Tabulkova vypottova tnosnost’ Ry, (kPa) 450
Sirka zékladu Im
Relativna ul’ahlost’ I 0,70 J
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Hlinité §trky, stredno a hrubozmé, silne tmelené tr. G5, symbol GC — Stk ilovity, ulahly

Smerna normova charakteristika Trieda G3, ulahly
Objemova hmotnost' y (KNm”) 19,00
Poisonovo ¢islo v 0,30
Modul deformacie Eger (Mpa) 50
Efektivny uhol vniitorného trenia Qer ( °) 30
Efektivna sidrznost’ Cer (kPa) 5
Tabulkova vypot&tova Ginosnost’ Ry (kPa) 150
Sirka zakladu 1m
Relativna ul'ahlost’ Ip 0,60

Stidrzné piestité hliny tr. F6, symbol CL — il s nizkou plasticitou, resp. CL — il so strednou plasticitou, miikkej, tuhej a

pevnej konzistencie

Smerna normova charakteristika B, L1 Bl
tuha pevna
Objemova hmotnost’ 7y (kNmS) 21,00 21,00
Poisonovo ¢islo v 0,40 0,40
Modul deformacie Eger (Mpa) 5,0 10,0
Efektivny uhol vnitorného trenia Qer (°) 18 20
Efektivna sudrznost’ Cer (kPa) 14 20
Totalny uhol vnitorného trenia @, (°) 0 3
Totalna sudrznost’ ¢, (kPa) 50 80
”vfrabul k'ova vypoctova tnosnost’ Ry (kPa) 100 200
Sirka zakladu 1m
C{[sRLEcL 35:1.:7_& 0 1 2 3 4 5 6 STR./ PAGE
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Unosnost’ zakladovej pody

Inosnosti:
Sirka zékladu 0,5m
Sirka zakladu 1,0m
Sirka zakladu 3,0m
Sirka zakladu 6,0m

Ry = 300kPa
Ry = 450kPa
Rg = 700kPa
R = 500kPa

Pre typ zeminy tr. G3, symbol G-F je moZné uvaZovat' s nasledovnymi tab. hodnotami vypoctovej

Zaklad pod chladiacu vezu a vzduchovy chladi¢ bude z betonu C20/25, pod tg.nadize — molsieve

DATE, SIGN.

z betonu C20/25.
CiSLO REVIZIE
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HPK engineering a.s. STATIC KY V?Poé ET

SLOVAKIA ZAKAZKA | CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS

Gmbm

STAVBA/JOB :

KYSLIKOVY APARAT £.9/ AIR SEPARATION UNIT No.9

OBJEKT /UNIT :

S0 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

2. ZAKLAD POD CHLADIACU VEZU A VZDUCHOVY CHLADIC

2.1. Schéma zakladu PADORYS
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B - HPK engineering a.s.
ﬁ K Némcovej 30
042 18 KOSICE,

STATICKY VYPOCET

‘engineering a.s. SLOVAKIA

ZAKAZKA I CODE : 3821.2.003

7ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/ JOB:

KYSLIKOVY APARAT .9/ AIR SEPARATION UNIT No.9

OBJEKT / UNIT :

SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

2.2. Zatazenie na zaklad

1. Zatazenie technolégiou - udané dodavatelom technologie

¥e = 1,1

a) Vzduchovy chladi¢ W 13001 (3)

hmotnost’ 310,00 kN
max zat'azenie na zaklad:
Vertikalne Horizontalne Moment
zat'azenie (kN) zat'azenie (kN) axialny (kNm)
prevadzkové 823,30 61,0 20724
testovacie 1730,00 61,0 20724
b) Chladiaca veza W 14001 (6)
hmotnost™ 156,00 kN
max zat'aZenie na zaklad:
Vertikalne Horizontalne Moment
zat'azenie (kN) zat'azenie (kN) axialny (kNm)
prevadzkové 498,30 297 296,0
testovacie 383,30 22,97 296,0
¢) Chladiaca jednotka K 12001 (9)
hmotnost’: 61,00 kN
hmotnost’ kontainera: 50,00 kN
skiiSobna hmotnost™ 150 + 50 =200 kN
Ci%gfﬁ:i:z"i 0 1 2 3 5 STR./ PAGE

DATUM, PODPIS

DATE, SIGN, | 02/2005
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e e STATICKY VYPOCET

042 18 KOSICE,
SLOVAKIA

engineering a.s.

ZAKAZKA | CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB : KYSLIKOVY APARAT €.9/ AIR SEPARATION UNIT No.9

OBJEKT /UNIT : S0 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

Zat’azenie vetrom:

Wn=Wp. %y - Cy

e Jednotka chladiaca (9)

Wo . Y = 0,55kN/m* Cy=14 yr=1,2
Wy = 0,55 x 1,4 = 0,77 kN/m*

Horizontalne sily:

W=0,77x3,3x2,0=5,1 kN

W, =0,77x 1,6 x2,0=2,5kN

Momenty:

My=5,1x1,0=51kN

M=2,5x1,0=2,5kN

Vyslednica na zaklad:

vl. tiaz zédkladu: ¢ = 1,1
G=(12,6x3,6x1,5+12,6x3,7x1,2)x25x 1,1 =3409,56 kN

technologia:
Nmax=1730x 1,1 +4983 x 1,1 +200x 1,1 =2671,13 kN

Nmin =823,3 x 1,1 +383,3 x [,1 + (61 +50) x 1,1 = 1449,36 kN

e Vertikalna sila spolu:

Nmax = 2671,13 + 3409,56 = 6080,69 kN
Nmin = 1449,36 + 3409,56 = 4858,92 kN
e Horizontalna sila spolu:
Hy=61+23+5,1=89,1 kN

H,=61+23 +2,5=86,5 kN

CiSLO REVIZIE
REV. No. : 0 1 2 3 4 5 6 STR. / PAGE
DATUM, PODPIS
DATE, SIGN. |02/2005 s




CHPK

“iengineering a.s.

HPK engineering a.s. Y \/ -
Nemcovej 30 STATICKY VYPOCET
04218 KOSICE, ZAKAZKA | CODE : 3821.2.003

SLOVAKIA

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB :

KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9

OBJEKT f UNIT :

S0 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

2.3. Posudenie napétia v zakladovej Skare

POZDLZNY REZ

l | |

]' 3500 400 4100 1

| M=2260kNm M=5, lkNm | M=32b,6kNm

N={1903kN N=60K! N=}421,63kN

o =67, kN =5, kN “H=25,3kN
!
2 | |

i 6=3409,56kN l

Excentricita v pozlZnom smere:

e Sily v zdkladove) Skare:

N=(1730+393,3 + 50) x 1,1 +3409,56 = 5800,19 kN

M=1730x 1,1 x3,5-50x 1,1 x0,4-3933x 1,1 x4,1 + 89,1 x 1,5=4998,4 kNm

DATE, SIGN.

M 4998,4 bzakl 12>6
= = =0,86m < = =42 m zaklad vyhovuje
N 5800,19 3 3
Napitie v zdkladovej Skare:
N 5800,19
p= = = 73 kPa <Rg = 500 kPa zaklad vyhovuje
(b-2¢).L (12,6 -2x0,86)x 7,3
Cisl’al-gfﬁ:i:zm 0 1 2 3 4 5 6 STR. I PAGE
DATUM, PODPIS | 000 g




CEPK N e b STATICKY VYPOGET

042 18 KOSICE,
SLOVAKIA

“engineering a.s.

ZAKAZKA | CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA / JOB KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT: SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

PRIECNY REZ

. 1680

| M=26{18kNm

TN

671,134 | |

=
I

" H=86,5kN o
3 2
€« / =
| 6=3409,56kN
Excentricita v prieénom smere:
o Sily v zakladovej skare:
M=2671,13x 1,66 + 86,5 x 1,5+ (2072,4 + 296) x 1,1 +2.,5 =
=4434,08 + 129,75 +2604,24 + 2,5 = 7170,57 kNm
Nmax = 6080,69 kN
M 7170,57 bzaki 7,3
&= = =L18m < = = 243 m ziklad vyhovuje
N 6080,69 3 3
Napiitie v zakladovej $kare:
N 6080,69
p= = = 97,7 kPa <Ry = 500 kPa zaklad vyhovuje
(b—2e).L (73-2x1,18)x 12,6
CiSéL& BSXI:ZIE 0 1 2 3 4 6 STR./PAGE
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HPK engineering a.s.
Némcovej 30
042 18 KOSICE,
SLOVAKIA

STATICKY VYPOCET

ZAKAZKA | CODE :

3821.2.003

ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS Gmbm

STAVBA [ JOB :

KYSLIKOVY APARAT €.9 / AIR SEPARATION UNIT No.9

OBJEKT / UNIT :

SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

2.4.1 Zakladné Udaje

Typ konstruk

ce . Obecny XYZ

2.4. \lypocet vnutornych sil (IDA NEXIS 32 3.20.25)

Pocet uzll : 88
Pocet prutd : 0
Pocéet maker 1D: 0
Pocet linii 97
Pocet 2D maker : 8
Pocet prifezl : 1
Pocet stavil ; 7
Pocet materialll; 2

Material
Jméno
B 25
Modul E 30000.00 MPa
Poisson(iv souc. 0.15
Mérna hmotnost 2500.00 kg/m"3
Roztaznost 0.012 mm/m.K

Vypis materialu - Macro2D

DATUM, PODPIS
DATE, SIGN.

02/2005

dis. Jméno jakost jednotkova objemova objem vaha
hmotnost m”*3 kg
kgm”"3
Fi B 25 B 25 2500.00 123.98 309960.00
Celkova hmotnost konstrukce : 309960.00 kg
Uzly
uzel A ¥ z
m m m
1 0.000 0.000 0.000
2 2.800 0.000 0.000
3 6.700 0.000 0.000
4 10.800 0.000 0.000
5 12.600 0.000 0.000
6 0.000 1.800 0.000
i 0.000 3.600 0.000
8 0.000 7.300 0.000
9 2.800 3.600 0.000
C*i‘-gf*ﬁ:[:z"f 0 1 2 3 5 6 STR./PAGE
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HPK engineering a.s.

DATE, SIGN.

P'K DF;,&C%}S ?gg STATICKY VYPOCET
engineering a s. SLOVAKIA ¥ ZAKAZKA [ CODE : 3821.2.003
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA/JOB:  |KYSLIKOVY APARAT ¢.9/ AIR SEPARATION UNIT No.9
OBJEKT /UNIT : SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END
X Y Z
uzel
m m m

10 6.700 3.600 0.000

i 10.800 3.600 0.000

12 12.600 3.600 0.000

13 6.700 1.800 0.000

14 12.600 1.800 0.000

15 6.700 7.300 0.000

16 12.600 7.300 0.000

17 4,100 1.800 0.000

18 4,080 2.026 0.000

19 4.022 2.245 0.000

20 3.926 2.450 0.000

21 3.796 2.636 0.000

22 3.636 2.796 0.000

23 3.450 2.926 0.000

24 3.245 3.022 0.000

25 3.026 3.080 0.000

26 2.800 3.100 0.000

27 2.574 3.080 0.000

28 2.355 3.022 0.000

29 2.150 2.926 0.000

30 1.964 2.796 0.000

31 1.804 2.636 0.000

32 1.674 2.450 0.000

33 1.578 2.245 0.000

34 1.520 2.026 0.000

35 1.500 1.800 0.000

36 1.520 1.574 0.000

37 1.5678 1.3565 0.000

38 1.674 1.150 0.000

39 1.804 0.964 0.000

40 1.964 0.804 0.000

41 2.150 0.674 0.000

42 2.355 0.578 0.000

43 2.574 0.520 0.000

44 2.800 0.500 0.000

45 3.026 0.520 0.000

46 3.245 0.578 0.000

47 3.450 " 0.674 0.000

48 3.636 0.804 0.000

49 3.796 0.964 0.000

50 3.926 1.150 0.000

51 4,022 1.355 0.000

52 4.080 1.574 0.000

53 12.000 1.800 0.000

54 11.982 2.008 0.000

55 11.928 2.210 0.000

56 11.839 2.400 0.000

57 11.719 2.571 0.000

c&sﬂa&&gi?le 0 1 3 4 5 6 STR. | PAGE
DATUM, PODPIS |0 00 72/




HPK engineering a.s.

Némcove] 30 STATICKY VYPOCET
lenginesring ais. 04;]353:[[?5 ZAKAZKA [ CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA / JOB : KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9

OBJEKT/UNIT: SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

uzel X T £
m m m
58 11.571 2.719 0.000
59 11.400 2.839 0.000
60 11.210 2.928 0.000
61 11.008 2.982 0.000
62 10.800 3.000 0.000
63 10.592 2.982 0.000
64 10.390 2.928 0.000
65 10.200 2.839 0.000
66 10.029 2.719 0.000
67 9.881 2.571 0.000
68 9.761 2.400 0.000
69 9.672 2.210 0.000
70 0618 2.008 0.000
71 9.600 1.800 0.000
72 9618 1.592 0.000
73 9.672 1.390 0.000
74 9.761 1.200 0.000
75 9.881 1.029 0.000
76 10.029 0.881 0.000
77 10.200 0.761 0.000
78 10.390 0.672 0.000
79 10.592 0.618 0.000
80 10.800 0.600 0.000
81 11.008 0.618 0.000
82 11.210 0.672 0.000
83 11.400 0.761 0.000
84 11.571 0.881 0.000
85 11.719 1.029 0.000
86 11.839 1.200 0.000
87 11.928 1.390 0.000
88 11.982 1.5692 0.000
Hranic. linie
linie typ uzel
1 Linie 43,44
2 Linie 42,43
3 Linie 41,42
4 Linie 40,41
5 Linie 39,40
6 Linie 38,39
7 Linie 37,38
8 Linie 36,37
9 Linie 35,36
10 Linie 34,35
11 Linie 33,34
12 Linie 32,33
C‘%Lgfﬁ;f:z"f 0 " 2 3 4 5 6 STR./ PAGE
DATUM, PODPIS |00 0 ]

DATE, SIGN.




ey IPESiZIRIE STATICKY VYPOCET
“HPK 0?:2 18 Ko'gigls,
SLOVAKIA

.engineering a.s.

ZAKAZKA ! CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/ JOB KYSLIKOVY APARAT €.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

linie typ uzel
13 Linie 31,32
14 Linie 30,31
15 Linie 29,30
16 Linie 28,29
17 Linie 27,28
18 Linie 26,27
19 Linie 25,26
20 Linie 24,25
21 Linie 23,24
22 Linie 22,23
23 Linie 21,22
24 Linie 20,21
25 Linie 19,20
26 Linie 18,19
27 Linie 17,18
28 Linie 52,17
29 Linie 51,562
30 Linie 50,51
31 Linie 49,50
32 Linie 48,49
33 Linie 47,48
34 Linie 46,47
35 Linie 45,46
36 Linie 44,45
37 Linie 1,2

38 Linie 1,6

39 Linie 6,7

40 Linie 7.9

41 Linie 9,26
42 Linie 44 2
43 Linie 2,3

44 Linie 9,10
45 Linie 13,10
46 Linie 313
47 Linie 79,80
48 Linie 78,79
49 Linie 77,78
50 Linie 76,77
51 Linie 75,76
52 Linie 74,75
53 Linie 73,74
54 Linie 12,73
55 Linie 71,72
56 Linie 70,71
57 Linie 69,70
58 Linie 68,69
59 Linie 67,68
60 Linie 66,67
61 Linie 65,66

Ci%é:/ B;E:I:ZE 0 1 2 3 4 5 6 STR./ PAGE
O DATE. iGN, |02/2005 i




HPK engineering a.s. / 7 -
o STATICKY VYPOCET
‘engineering a.s. 04‘;]}35’?}2[12]3’ ZAKAZKA [ CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA [ JOB: KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

DATE, SIGN.

linie typ uzel
62 Linie 64,65
63 Linie 63,64
64 Linie 62,63
65 Linie 61,62
66 Linie 60,61
67 Linie 59,60
68 Linie 58,59
69 Linie 57,58
70 Linie 56,57
71 Linie 55,66
72 Linie 54 55
73 Linie 53,54
74 Linie 88,53
75 Linie 87,88
76 Linie 86,87
77 Linie 85,86
78 Linie 84,85
79 Linie 83,84
80 Linie 82,83
81 Linie 81,82
82 Linie 80,81
83 Linie 4,5

84 Linie 4,80
85 Linie 62,11
86 Linie 11,12
87 Linie 14,12
88 Linie 5,14
89 Linie 3,4

90 Linie 10,11
91 Linie 12,10
92 Linie 10,15
93 Linie 15,16
94 Linie 12,16
95 Linie 10,7
96 Linie 7.8

97 Linie 8,15

ClSRng.f EIEX‘:ZE 0 1 2 3 4 5 6 STR./ PAGE
DATUM, PODPIS | 75




S HPK engineering a.s. ¥ y 2
PR N STATICKY VYPOCET
" enginesring a.s. 04;:3&8?;}55’ ZAKAZKA | CODE : 3821.2.003
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA / JOB KYSLIKOVY APARAT ¢.9/ AIR SEPARATION UNIT No.9
OBJEKT/UNIT: |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END
Makra 2D
Cis typ
1
B 25 Tloustka 1.50 m
Linie : 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25
26,27,28,29,30,31,32,33,34,35,36
2
B 25 Tloustka 1.50m
Linie : 37,38,39,40,41,18,17,16,15,14,13,12,11,10,9,8,7,6,5,4,3,2,1,42
3
B 25 Tloustka 1.50 m
Linie ; 43,42,36,35,34,33,32,31,30,29,28,27,26,25,24,23,22,21,20,19,41,44
45 46
4
B 25 Tloustka 1.50 m
Linie : 47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68
69,70,71,72,73,74,75,76,77,78,79,80,81,82
5
B 25 Tloustka 1.50 m
Linie : 83,84,82,81,80,79,78,77,76,75,74,73,72,71,70,69,68,67,66,65,85,86
87,88
6
B 25 Tloustka 1.50m
Linie : 89,46,45,90,85,64,63,62,61,60,59,58,57,56,55,54,53,52,51,50,49,48
47,84
7
B 25 Tloustka 1.20 m
Linie : 91,92,93,94
8
B 25 Tloustka 1.20 m
Linie : 95,96,97,92
Podpory
podpora uzel typ Veﬁ%t
1 1 XY 0.20
2 8 XY 0.20
Podlozi - Makro 2D - Soilin
Index Makro 2D
4 2
CiSLO REVIZIE
REV. No. : 0 1 3 4 5 6 STR. / PAGE
DATUM, PODPIS [0, o002 76

DATE, SIGN.




DT ol i, o STATICKY VYPOCET
CHPK ko,
SLOVAKIA

‘engineering a.s.

ZAKAZKA / CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA / JOB : KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT: SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

Podlozi - Makro 2D - Sailin, jednotlivé

Index Makro 2D Jméno podlozi
gravel slighthy silly, stiff
gravel slighthy silly, stiff
gravel slighthy silly, stiff
gravel slighthy silly, stiff
gravel slighthy silly, stiff
aravel slighthy silly, stiff
gravel slighthy silly, stiff

-
D(DCD'\]G)U!CO
QN[O ||| —

2.4.2 Zatazovacie stavy |.

Stav Jméno souc. Popis

1 vl. tiaz 1.10 Vlastni vaha. Smér -Z
2 smer -X 1.10 Nahodilé - Vybér.
3 smer -y 1.10 Nahodilé - Vybér.
4 prevadzka 2N 1.10 Stalé - Zatizeni

5 skuska 1N 1.10 Stalé - Zatizeni

6 prazdna S 1.10 Stalé - Zatizeni

7 smery 1.10 Nahodilé - Vybeér.
8 smer X 1.10 Nahodilé - Vybér.

Skupina nahodilych zatizeni

Vyber.

ZatéZovaci stavy &is. 2 - uzlova zatizeni

Fx Fy Fz Mx My Mz
kN kN kN kNm kNm kNm
13 0.00 0.00 0.00 0.00 -5.10 0.00
17 0.00 0.00 797.00 0.00 0.00 0.00
35 0.00 0.00 | -797.00] 0.00 0.00 0.00
53 0.00 0.00 | 123.50| 0.00 0.00 0.00
71 0.00 0.00 | -123.50| 0.00 0.00 0.00

uzel

ZatéZovaci stavy ¢is. 3 - uzlova zatizeni

Fx Fy Fz Mx My Mz
kN kN kN kNm kNm kNm
13 0.00 0.00 0.00 2.50 0.00 0.00
26 0.00 0.00 797.00 0.00 0.00 0.00
44 0.00 0.00 -797.00 0.00 0.00 0.00
62 0.00 0.00 123.50 0.00 0.00 0.00
80 0.00 0.00 -123.50 0.00 0.00 0.00

uzel

CISLO REVIZIE
REV. No. : 0 1 2 3 4 5 6 STR; PAGE
DATUM, PODPIS /7
DATE, SIGN. | °2/2005




‘engineering a.s.

HPK engineering a.s.
Némcovej 30
042 18 KOSICE,
SLOVAKIA

STATICKY VYPOCET

ZAKAZKA | CODE :

3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB :

KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9

OBJEKT / UNIT :

S0 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

Zatézovaci stavy &is. 6 - uzlova zatizeni

DATE, SIGN.

uzel Fx Fy Fz Mx My Mz
kN kN kN kNm kNm kNm
13 0.00 0.00 -50.00 0.00 0.00 0.00
Zatézovaci stavy Gis. 7 - uzlova zatiZeni
ozel Fx Fy Fz Mx My Mz
kN kN kN kNm kNm kNm
13 0.00 0.00 0.00 -2.50 0.00 0.00
26 0.00 0.00 | -797.00f 0.00 0.00 0.00
44 0.00 0.00 797.00 0.00 0.00 0.00
62 0.00 0.00 | -123.50| 0.00 0.00 0.00
80 0.00 0.00 | 123.50] 0.00 0.00 0.00
Zatézovaci stavy &is. 8 - uzlova zatiZeni
uzel Fx Fy Fz Mx My Mz
kN kN kN kNm kNm kNm
13 0.00 0.00 0.00 0.00 5.10 0.00
17 0.00 0.00 |-797.00] 0.00 0.00 0.00
34 0.00 0.00 | 797.00 0.00 0.00 0.00
53 0.00 0.00 |-123.50| 0.00 0.00 0.00
71 0.00 0.00 123.50 0.00 0.00 0.00
ZatéZovaci stav ¢. 4 - PloSna zatiZeni
X z
macro | ynitng | 2 kN2 system
1 0.00 0.00 -110.00 Prvek
ZatéZovaci stav ¢. 5 - Plo$na zatiZzeni
X z
macro | niing | iz N2 systEm
1 0.00 0.00 -326.00 Prvek
Kombinacie
Kombi Norma Stav souc.
1 STN - Ginosnost vl. tiaZ 1.00
1 STN - inosnost 2 smer -X 1.00
1 STN - Unosnost 3 smer -y 1.00
1 STN - tinosnost 4 prevadzka 2N 1.00
1 STN - Gtnosnost 5 skiska 1N 1.00
1 STN - inosnost 6 prazdna S 1.00
1 STN - Unosnost 7 smery 1.00
1 STN - Unosnost 8 smer x 1.00
2 STN - pouZzitelnost vl. tiaz 1.00
2 STN - pouzitelnost 2 smer -X 1.00
2 STN - pouzitelnost 3 smer -y 1.00
2 STN — pouzitelnost 4 prevadzka 2N 1.00
2 STN — pouzitelnost 5 skugka 1N 1.00
C‘SﬁLEOVf‘E;’_':Z'E 0 1 2 3 4 5 6 STR. | PAGE
DATUM, PODPIS | o5/0006 7y




PK

-engineering a.s.

HPK engineering a.s.
Némcovej 30

042 18 KOSICE,
SLOVAKIA

STATICKY VYPOCET

ZAKAZKA | CODE :

3821.2.003

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA/JOB:  |KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9
OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END
Kombi Norma Stav souc.
2 STN — pouZitelnost 6 prazdna S 1.00
2 STN - pouzitelnost 7 smery 1.00
2 STN - pouzitelnost 8 smer X 1.00

Zakladni pravidla pro generovani kombinaci na inosnost.
1:1.10*281/1.10*2S4 / 1.10*255/ 1.10*Z56
2:1.10*281/1.10*2S2 / 1.10*2S3 1 1.10*2S4 / 1.10*2S5 / 1.10*ZS6 / 1.10*257

[1.10*Z58

Zakladni pravidla pro generovani kombinaci na pouzitelnost.
1:1.00*2S1/1.00*2S4 [ 1.00*Z2S5/ 1.00"ZS6
2:1.00°ZS1/1.00*2S2/1.00*2S3 / 1.00*ZS4 / 1.00*2S5 / 1.00*ZS6 / 1.00*2ZS7

/1.00*258

Vypis nebezpecnych kombinaci na tinosnost
1 1:+1.10"281+1.10*284+1.10*2S5+1.10*ZS6

Vypis nebezpednych kombinaci na pouzitelnost
1/ 1:+1.00*Z81+1.00*254+1.00*255+1.00*ZS6

Podlozi
ATEHG Typ C1ix Cly C1z C2x C2y SigZpl
umisténi MN/mA3 | MN/m*3 | MN/m*3 MN/m MN/m kN/m"2
ravel
slig%thy silly, | Peddesku | 6900 | 0000 | 35000 | 0.000 | 0.000 0.000
stiff R
Protokol o vypocte.
Linearni vypocet
Pocet 2D prvkil 489
Pocet 1D prvki 0
Pocet uzll sité 482
Potet rovnic 2892
ZatéZzovaci stavy ZS 1 vl. tiaz
ZS 2 smer -X
ZS 3 smer -y
ZS 4 prevadzka 2N
ZS 5 skuska 1N
ZS 6 prazdna S
ZS 7 smery
ZS 8 smer X
Ohybova teorie Mindlin
Suma zatiZzeni a reakci.
X Y z
zat. stav 1 zatizeni 0.0 0.0 -3099.6
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 3099.6
zat. stav 2 zatizeni 0.0 0.0 0.0
C‘SRLSVBIE;'_'?‘E 0 1 2 3 4 6 STR. | PAGE
 DATE. SiG (0212008 i




B HER exghneeringna. STATICKY VYPOCET

042 18 KOSICE,
SLOVAKIA

“engineering a.s.

ZAKAZKA | CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB:  |KYSLIKOVY APARAT €.9/ AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

X Y Z
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 -0.0
zat. stav 3 zatizeni 0.0 0.0 0.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 0.0
zat. stav 4 zatizeni 0.0 0.0 -495.1
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 495.1
zat. stav 5 zatizeni 0.0 0.0 -1722.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 1722.0
zat. stav 6 zatizeni 0.0 0.0 -50.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 50.0
zat. stav 7 zatizeni 0.0 0.0 0.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 -0.0
zat. stav 8 zatizeni 0.0 0.0 0.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 0.0

TR

CI?%SJFN;{!:ZIE 0 1 2 3 4 5 6 STR./ PAGE

DATUM, PODPIS 20
DATE, SIGN.  |02/2005




HPK engineering a.s. STATICKY VYPOéET

(_A—:.i"""”' MR Cleand 0 R -Né 30
N K 042 ?;C;VSJEICE.

‘engineering a.s. SLOVAKIA ZAKAZKA I CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/ JOB : KYSLIKOVY APARAT ¢.9/ AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 ~ FRONT END

Sily v uzlech.Zatézovaci stavy - 4

Sily v uzlech.ZatéZovaci stavy - 6

CisLO REVIZIE
REV. No. : 0 1 2 3 4 5 6 STR. / PAGE
DATUM, PODPIS
DATE, SIGN. _|°2/2005 27




R R ver i ' STATICKY VYPOCET

L HPK ook,

“engineering a.s. SLOVAKIA ZAKAZKA | CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA { JOB : KYSLIKOVY APARAT .9 / AIR SEPARATION UNIT No.9

OBJEKT /UNIT: SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

Sily v uzlech.Zatézovaci stavy - 7

Spojita zatizeni 2D.Zatézovaci stavy - 4

GiSLO REVIZIE -
REV. No. : 0 1 2 3 4 5 6 STR./ PAGE

DATUM, PODPIS AL
DATE, SIGN. _ |0%/2005




HPK engineering a.s. STAT'CK? VYPOé ET

. N o
H p K 0428T;300K\8JS|CE.

‘engineering a.s. SLOVAKIA ZAKAZKA / CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB: KYSLIKOVY APARAT .9/ AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

Spojita zatizeni 2D.Zatézovaci stavy - 5

Sily v uzlech.Zatézovaci stavy - 8

CiSLO REVIZIE
REV. No. : 0 1 2 3 4 5 6

DATUM, PODPIS

DATE, SIGN.  |°2/2005

STR. /PAGE

AT




] HPK engineering a.s.
ﬁK Némcovej 30
042 18 KOSICE,

STATICKY VYPOCET

‘engineering a.s. SLOVAKIA

ZAKAZKA | CODE :

3821.2.003

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA/JOB: KYSLIKOVY APARAT £.9/ AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 ~ FRONT END

2.4.3 Vysledky: vnutorné sily |.

Kombi FEM :
C1 STN - Ginosnost
C2 STN - pouzitelnost’

Globalni extrémy

Rotace planarniho systému: Ne
Dimenzacni veli¢iny - ohybové, membranové

K mxD+ myD+ mxD- myD- nxD nyD

PVeK | reNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kN/m] (kN/m]

127 | 708.269 | 328.030 | 239.057 | 283.965 0.000 0.000

1 0.000 0.000 169.995 87.451 0.000 0.000

136 | 376.096 | 481.500 | 413.929 | 485.675 0.000 0.000

1 0.000 0.000 169.995 87.451 0.000 0.000

5 242.411 78.916 628.597 269.058 0.000 0.000

5 0.000 0.000 0.000 0.000 0.000 0.000

13 0.000 41.981 367.784 | 563.062 0.000 0.000

5 0.000 0.000 0.000 0.000 0.000 0.000

1 0.000 0.000 169.995 87.451 0.000 0.000

1 0.000 0.000 169.995 87.451 0.000 0.000

1 0.000 0.000 169.995 87.451 0.000 0.000

1 0.000 0.000 169.995 87.451 0.000 0.000

Vybér proveden pro makra :1/8
Cl%L&ﬁ&XI:ZIE 0 1 2 3 4 5 STR./PAGE
" DATE, sioN. - |0712005 i




HPK engineering a.s.

' i I ; 042 18 KOSICE, ;
engineering a.s. SLOVAKIA ZAKAZKA / CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/ JOB: KYSLIKOVY APARAT €.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

max wabDe  [Rin/n]
man 769,269
m 653.746
" 599,309
L 544,822
13 450,340
435.85%
H L.37%
i 3I6.203
£ 212411
d 217,924
(s 163.447
B s, ved
A 54.482
i i,

Vhitini sila - max mxD+ - Kombi FEM : 1/2

[itin/mi |

mas FIR. 50T
1 LTINS )
£8 1 HE S
A X 153,013
: :: palL sl
] e, 6. "
" L L WA

t S8 L2
E Sl des
/\ t 14
' idh, 0l

B wktud

hy RE R ME}

Aen IO
Vhitini sila - max mxD- - Kombi FEM : 1/2
CISLO REVIZIE
REV. No. : 0 1 2 3 4 5 6 STR./ PAGE
DATUM, PODPIS og{
DATE, SIGN. _ |°2/2005




HPK engineering a.s. v ¢ hd
Nenecove; 3 STATICKY VYPOCET
“iengineering a.s. 04;;(8)5‘521[5\& ZAKAZKA | CODE : 3821.2.003
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA/JOB:  |KYSLIKOVY APARAT ¢.9 / AIR SEPARATION UNIT No.9
OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END
max myD+ [ENn/m]
nax 481,500
H 461
H 07,423
LIH4
38
3. 0Es
Vnitini sila - max myD+ - Kombi FEM : 1/2
max myD- [kHm/m]
;az i
2} -
L 3.
" IRY,
J ; i
1 .! en
.
A b A
l- 0
B LS
A 44,31
min ol
B
B
A
Vnitini sila - max myD- - Kombi FEM : 1/2
CISELE?/EEX':ZIE 0 1 2 3 4 5 6 STR. | PAGE
DATUM, PODPIS
DATE, SIGN. _ |°2/2005 L6




PK

“iengineering a.s.

HPK engineering a.s.
Neémcovej 30

042 18 KOSICE,

SLOVAKIA

STATICKY VYPOCET

ZAKAZKA / CODE :

3821.2.003

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA/ JOB :

KYSLIKOVY APARAT .9/ AIR SEPARATION UNIT No.9

OBJEKT / UNIT :

SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

2.4.4 \lysledky : deformacie |.

Kombi FEM :
C1 STN - tinosnost
C2 STN — pouzitefnost’

Globalni extrémy

Uz Fix Fi
uzel | yom) | (mrad) [mrgd]
16 | 0.917 | 0.523 | -0.103
1 | -6.551 | 0.265 | -0.449
193 | -3.761 | 0.827 | -0.235
221 | -3.155 | 0.217 | -0.188
367 | 0.285 | 0.557 | -0.101
44 | 5.328 | 0.232 | -0.471

Vybér proveden pro makra

/8

i Uz (]

{
e

Deformace - min Uz - Kombi FEM : 1/2

5SLO REVI
CISRLEOV, No. :Z"E 0 1 2 3 4 5 6 STR./ PAGE
22




“lengineering a.s.

HPK engineering a.s.

o iglhd STATICKY VYPOCET
QK Neémcovej 30

042 18 KOSICE,

SLOVAKIA ZAKAZKA [ CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/ JOB :

KYSLIKOVY APARAT ¢.9/ AIR SEPARATION UNIT No.9

OBJEKT / UNIT :

SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

max Fix |nrad]

N

JrEAOEOTLALDC

B

0.827
u.804
0,780
a.757
Q.74
v.710
i, LRy
(VS
[URET
w.oRL7
.50%
0,570
v hdE
(LT

Deformace - max Fix - Komhi FEM

112

min Fiy

Tl

Ral
i

=0.12k
~a.10d
=18l
=(.ul
-0, i
—0.n
-0, CE
EUREIR
-0, i
0. 30
I Y
=0.112

Deformace - min Fiy - Kombi FEM

v U2

CisLO REVIZIE
REV. No. :

0 1 2 3 4

DATUM, PODPIS
DATE, SIGN.

02/2005

STR./ PAGE

AL




e STATICKY VYPOCGET

042 18 KOSICE,
SLOVAKIA

‘engineering a.s.

ZAKAZKA [ CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/ JOB : KYSLIKOVY APARAT ¢.9/ AIR SEPARATION UNIT No.9

OBJEKT /UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 = FRONT END

2.4 5 Zatazovacie stavy Il

Stav Jméno souc. Popis
1 1.10|Vlastni vaha. Smér -Z
2|skuska 1N 1.10|Stalé - Zatizeni
3|smer -x 1.10|Nahodilé - Vybér.
4|smer -y 1.10|Nahodilé - Vybér.
5|prazdna 2N 1.10|Stalé - Zatizeni
6|prazdna S 1.10|Stalé - ZatiZeni
7|smer x 1.10|Nahodilé - Vybeér.
8|smery 1.10|Nahodilé - Vybér.

Skupina nahodilych zatizeni

Vybér.

Zatéovaci stavy &is. 3 - uzlova zatiZeni

Fx Fy FZ Mx My Mz
kN kN kN kNm kNm kNm
13 | 0.00 0.00 000 | 000 | -5.10 | 0.00
17 | 0.00 0.00 | 797.00 | 0.00 0.00 0.00
35 [ 0.00 0.00 |-797.00| 0.00 | 0.00 0.00
53 | 0.00 0.00 | 123.50 | 0.00 0.00 0.00
71 | 0.00 0.00 [-123.50] 0.00 0.00 0.00

uzel

Zatézovaci stavy ¢is. 4 - uzlova zatiZeni
Fx Fy Fz Mx My Mz
kN kN kN kNm kNm kNm
13 | 000 | 000 [ 0.00 | 250 | 0.00 | 0.00
26 | 000 | 000 [797.00| 000 | 000 | 0.00
44 | 000 | 0.00 |-797.00f{ 0.00 | 000 | 0.00
62 | 000 | 0.00 |123.50| 0.00 | 000 | 0.00
80 | 000 | 0.00 |[-12350| 0.00 | 000 | 0.00

uzel

Zatézovaci stavy ¢is. 6 - uzlova zatizeni
Fx Fy Fz Mx My Mz
kN kN kN kNm kNm kNm
13 0.00 0.00 | -50.00 0.00 0.00 0.00

uzel

Zatézovaci stavy &is. 7 - uzlova zatiZeni
uzel Fx Fy Fz Mx My Mz
kN kN kN kNm kNm kNm
13 | 0.00 0.00 0.00 0.00 5.10 0.00
17 0.00 0.00 |-797.00| 0.00 0.00 0.00
35 | 0.00 0.00 | 797.00 | 0.00 0.00 0.00
53 0.00 0.00 |-12350| 0.00 0.00 0.00
71 0.00 0.00 123.50 | 0.00 0.00 0.00

CiSLO REVIZIE
REV. No. : 0 1 2 3 4 5 6 STR. I PAGE

DATUM, PODPIS =25
DATE. SIGN, | °2/2005




PK

“engineering a.s.

HPK engineering a.s. / / -
Némeovej 30 STATICKY VYPOCET
042 18 KOSICE, _
SLOVAKIA ZAKAZKA { CODE : 3821.2.003
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA [ JOB :

KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT / UNIT :

SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

ZatéZovaci stavy Cis. 8 - uzlova zatizeni

uzel Fx Fy Fz Mx My Mz
kN kN kN kNm kNm kNm
13 0.00 0.00 0.00 -5.10 0.00 0.00
26 0.00 0.00{ -797.00 0.00 0.00 0.00
44 0.00 0.00] 797.00 0.00 0.00 0.00
62 0.00 0.00] -123.50 0.00 0.00 0.00
80 0.00 0.00] 123.50 0.00 0.00 0.00
Zatézovaci stav &. 2 - Plo§na zatiZeni
X z
macro | o | e | knaimez | SYstem
1 0.00 0.00 |-326.00| Prvek
Zatézovaci stav ¢. 5 - Plo§na zatiZeni
X z
macro | o | e | ke | SYstem
4 0.00 0.00 | -34.50 Prvek
Kombinace
Kombi Norma Stav souc.
1 STN - Ginosnaost vl. tiaz 1.00
1 STN - unosnost 2 skuska 1N 1.00
1 STN - tnosnost 3 smer -x 1.00
1 STN - inosnost 4 smer -y 1.00
1 STN - tinosnost 5 prazdna 2N 1.00
1 STN - Gnosnost 6 prazdna S 1.00
1 STN - Gnosnost 7 smer X 1.00
1 STN - Unosnost 8 smery 1.00
2 Linearni - pouzitelnost. vl. tiaz 1.00
2 Linearni - pouzitelnost. 2 skusdka 1N 1.00
2 Linearni - pouZitelnost, 3 smer -X 1.00
2 Linearni - pouzitelnost. 4 smer -y 1.00
2 Linearni - pouZzitelnost. 5 prazdna 2N 1.00
2 Linearni - pouZitelnost. 6 prazdna S 1.00
2 Linearni - pouzitelnost. 7 smer X 1.00
2 Linearni - pouzitelnost. 8 smery 1.00

Zakladni pravidla pro generovani kombinaci na tinosnost.
1:1.10*ZS81/1.10*282/ 1.10*2ZS5/ 1.10*2ZS6
2 - 1.10°2S1/1.10°ZS2 / 1.10*ZS3 / 1.10*ZS4 / 1.10*ZS5 / 1.10*ZS6 / 1.10°ZS7

/1.10*ZS8

Zakladni pravidla pro generovani kombinaci na pouzitelnost.
1:1.00*ZS1/1.002S2 / 1.00*ZS3 / 1.00*ZS4 / 1.00*ZS5 / 1.00*ZS6 / 1.0C*ZS7

/1.00*ZS8

Vypis nebezpe¢nych kombinaci na unosnost
1/ 1:+1.10*ZS1+1.10*ZS2+1.10*ZS5+1.10*2S6

GiSLO REVIZIE
REV. No. : 0 1 2 3 4 5 6 STR. / PAGE
DATUM, PODPIS [ /n005 50

DATE, SIGN.




bl STATICKY VYPOGET

K 042 18 KOSICE,

“engineering a.s. : CODE : 2
engineeringa.s SLOVAKIA ZAKAZKA I CO 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB : KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

Vypis nebezpeénych kombinaci na pouzitelnost
1/ 2 :+1.00*ZS1+1.00*2S2+1.00*ZS3+1.00*ZS4+1.00*ZS5+1.00*256+1.00* 257
+1.00*ZS8

Protokol o vypocte.

Linearni vypocet

Pocet 2D prvkil 489

Pocet 1D prvkd 0

Pocet uzlG sité 482
Pocet rovnic 2892

ZatéZovaci stavy  |ZS 1 vl. tiaZ

ZS 2 skudka 1N
ZS 3 smer -x

ZS 4 smer -y

Z8 5 prazdna 2N
ZS 6 prazdna S
ZS 7 smer X

ZS 8 smery
Ohyhova teorie Mindlin

Suma zatizeni a reakci.

X1y Z
zat. stav 1 zatizeni 0.0] 0.0f -3099.6
reakce 0.0f 0.0 0.0

kontakt 0.0l 0.0 3099.6
zat. stav 2 zatizeni 0.0] 0.0 -1722.0

reakce 0.0 0.0 0.0
kontakt 0.0] 0.0 1722.0
zat. stav 3 zatizeni 0.0] 0.0 0.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 -0.0
zat. stav 4 zatizeni 0.0 0.0 0.0
reakce 0.0 0.0 0.0
kontakt 0.0] 0.0 0.0
zat. stav 5 zatizeni 0.0l 0.0 -155.3
reakce 0.0] 0.0 0.0

kontakt 0.0 0.0 155.3
zat. stav 6 zatizeni 0.0l 0.0 -50.0

reakce 0.0] 0.0 0.0
kontakt 0.0] 0.0 50.0
zat. stav 7 zatizeni 0.0] 0.0 0.0
reakce 0.0 0.0 0.0
kontakt 0.0] 0.0 0.0
zat. stav 8 zatizenl 0.0 0.0 0.0
reakce 0.0] 0.0 0.0
kontakt 0.0] 0.0 0.0
C’%&Bﬁz i;ZIE 0 1 2 3 4 5 6 STR. / PAGE
ORI OO Joaros i




L HPK et L STATICKY VYPOCET

042 18 KOSICE,
SLOVAKIA

“fengineering a.s.

ZAKAZKA | CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA / JOB : KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

2.4.6 Vysledky: vnitorné sily 1l

Kombi FEM :
C1 STN - Ginosnost
C2 STN - pouzitelnost

Globalni extrémy

Rotace planarniho systému: Ne
Dimenzaéni veliciny - ohybové, membranove

DATE, SIGN.

K mxD-+ myD-+ mxD- myD- nxD nyD
PIveK | nenmim] | (kNm/m] | [kNm/m] | [kNm/m] | [kN/m) | [KN/m]
127 696.821 | 341.293 | 285.780 | 306.977 0.000 0.000
1 0.000 0.000 262.516 | 169.778 0.000 0.000
136 375.850 | 489.017 | 243.735 | 315.556 0.000 0.000
1 0.000 0.000 262.516 | 169.778 0.000 0.000
5 122.661 | 86.978 | 658.091 | 279.335 0.000 0.000
9 0.000 0.000 0.000 0.000 0.000 0.000
13 0.000 45922 | 385.686 | 578.218 0.000 0.000
9 0.000 0.000 0.000 0.000 0.000 0.000
1 16.966 5.042 196.523 | 106.169 0.000 0.000
1 16.966 5.042 196.523 | 106.169 0.000 0.000
1 16.966 5.042 196.523 | 106.169 0.000 0.000
1 16.966 5.042 196.523 | 106.169 0.000 0.000
Vnitini sila - max mxD- - Kombi FEM 112
CIS‘;}LSVBSE@E 0 1 2 3 5 6 STR./ PAGE
DATUM, PODPIS [ 00 R/




“iengineering a.s.

HPK engineering a.s.
Némcovej 30
042 18 KOSICE,
SLOVAKIA

STATICKY VYPOCET
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KYSLIKOVY APARAT €.9/ AIR SEPARATION UNIT No.9

OBJEKT / UNIT :

S0 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END
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Vnitini sila - max myD- - Kombi FEM : 1/2
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SLOVAKIA ZAKAZKA  CODE : 3821.2.003
ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS Gmbm

STAVBA /JOB :

KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9

OBJEKT /UNIT :

SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

2.4.7 Navrh vystuze

0,8x = he -

0,8x .b. Ry 0,034 .1,00.14,5.10°

My = 708,3 kNm

he =h-a=1,5-(0,04+0,01)=1,45m

My 7083

b2 =1,45-|(1,45*-

0,5b . Roy -y

=0,034m
0,5.1,00.14,5.10° .1

A=

M stmin =

= 1318,12. 10° m?

50 V20/m

Reg 375 . 10°
1 Ry 1 1,05
= — , ——= 0,00093
3 Ry 3 375
vzhl'adom na g min navrh:
1571 .10°
Ay=1571.10° m?* => g = =0,00105 > p gumin = 0,00093

1,00.1,5 '

posudenie prierezu:

As Ry 1571.10°.375.10°

0,8x =

M, = 0,0406 . 1,00. 14,5 . 10° . (1,45—-0,5 . 0,0406) = 841,7 kNm

= =0,0406 m

b Ryg 1,00.14,5.10°

My=0,8x .b.Ryg. (he — 0,4x) . vy

> My ="708,3 kNm

Posudenie prierezu - prosty beton

DATUM, PODPIS

DATE, SIGN.

02/2005

b. h? 1,00 . 1,2*
My = Yu. 14 Rua=1. . 1,4.1,05.10°=352,8 kNm
6 6
navrh konstrukénej vystuze: 4 O V1d/m
Cfs‘%LEOVBNE(\;L:ZIE 0 1 2 3 4 5 6 STR. ! PAGE
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ZAKAZKA / CODE :

3821.2.003

ZAKAZNIKI CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA / JOB : KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

3.1 Schéma zakladu

3. ZAKLAD POD TG. - MOLSIEVE

PGDORYS l |
et —(oF
B N

14100
2450

1740

2400

4550

60130 3700 J

1300

&l
g_‘ .
AN g | ®
= | | | |
| 1L | |
; . gl
[ | | ]
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HPK engineering a.s. STAT'CKY WPOC ET
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e T
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ZAKAZKA | CODE : 3821.2.003

{iengineering a.s.
SLOVAKIA
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/ JOB : KYSLIKOVY APARAT ¢.9/ AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

3.2. Zatazenie na zaklad

1. Zat’aZenie technolégiou - udané dodavatel'om technoldgie
e = 1l

a) Molsieve A 15001, A 15002 (10,11)
hmotnost™: 285,00 kN
prevadzkova hmotnost: 750,00 kN
hmotnost’ s napliiou 1100,00 kN

dodatoéné zat’azenie technol.:

FR (kN) MB (kNm) ML (kNm) MC (kNm)
N3, N4 31,5 35,454 274 22,5
N7, N8 1,125 1,204 0,9 0,8

N3
I
| N4
3 N7
N N8
N =231,5x2 + 1,125x2 = 65,25kN
My=274+0,9=283kNm
M, =22,5+0,8=23,3kNm
éiSRLEOV_RE:i:Z'E 0 1 2 3 4 5 6 STR./ PAGE
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ZAKAZKA | CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA / JOB KYSLIKOVY APARAT £.9/ AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

b) Molsieve filter F 15031 (12)

hmotnost’: 22,00 kN
prevadzkova hmotnost 68,00 kN

dodatoéné zat’azenie technol.:

FR (kN) ML (kNm) MC (kNm)
N1, N2 31,5 27.4 22,5
¢) Regeneraény plynovy ohrieva¢ W 15001 (13)
hmotnost™: 75,00 kN
hmotnost” s napliiou: 129,05 kN
dodatoéné zat'aZenie technol.:
FR (kN) ML (kNm) MU (kNm)
N3 23.5 20 16,5
N4 27,5 239 19,5

Hy=123,5+27,5=+51kN

L—
M, = 20 +23,7 + 51x2,9=£191,6kNm ﬁ“?’/
Z
- s = g =
N4 1w ! N2
8 s !
) !
! (7)
d) Odpad GAN N 15001 (14) i "
|
hmotnost”. 50,00 kN _.E }—
N1 | N2 y [-1)
dodatoéné zat'azenie technol.:
Qx (kN) |Qy(kN) |Qz(kN) | Mx (kNm) | My (kNm) Mz (kNm)
N1 52 18 -10 6 ~75 -1
N2 10 -30 4,5 =3 <12 -3.5
N =4,5-10=-5,5kN M, = 6-3 + 12x2,8 = 36,6kNm
H, = 18-30 = -12kN M, = -(75+12+62x2,8) = -260,6kNm
Hy =52+ 10 = 62kN
Ci%'-EC’Vf‘ﬁ:':Z'E 0 1 2 3 4 5 6 STR. / PAGE
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ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA/JOB :

KYSLIKOVY APARAT .9 / AIR SEPARATION UNIT No.9

OBJEKT / UNIT :

S0 003 PRiPRAVA\VZDUCHU I AIR PREPARATION / UNIT 7 - FRONT END

Wo s lie™= (),SSkN/m2

Momenty:

3. Zat'azenie OK: (prevzaté zo statického vypoctu OK — vid’

2. Zatazenie vetrom:

Wn = WO . x\"' . Cw

e Molsieve A 15001, A 15002 (10,11)

Cw=1,4 'Yle,z

w, = 0,55 x 1,4 = 0,77 kN/m”
Horizontalne sily: Wy =0,77 x 8,4 x 4,0 =259 kN

Wy =0,77 x 2,0° x © = 9,7 kN
Momenty: My =259x4,9=12691 kN

M =9,7x 4,9=47,53 kN
o Regeneraény plynovy ohrieva¢ W 15001 (13)
Wo . Y = 0,55kN/m’ C.=0,75 (tab.24) yi=12
Wy = 0,55 x 0,75 = 0,413 kN/m”
Horizontalne sily: W =0,413 x 5,2 x 1,42 =3,05 kN
Momenty: M, =3,05x 2,6 =7.93 kN
e Odpad GAN N 15001 (14)
Wo . Y = 0,55kN/m’ Cy = 0,65 (tab.24) yr =12

w1 = 0,55 x 0,65 = 0,36 kN/m?
Wiy = 0,66 x 0,65 = 0,43 kN/m?
Horizontalne sily: W;=0,36 x 10,0 x 1,0 =3,60 kN

W>;=0,43x8,0x1,0=344kN
M=3,60x5+344x 14,0=66,2 kN

. priloha P1)

5200

Wy

=

2600

18000

8000

10000

Y2

W,

W,

14000

5000

A A A AV A A VA
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SLOVAKIA

STATICKY VYPOCET

ZAKAZKA / CODE :

3821.2.003

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA/ JOB:

KYSLIKOVY APARAT ¢.9/ AIR SEPARATION UNIT No.9

OBJEKT /UNIT :

S0 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 ~ FRONT END

3.3.1 Zakladné udaje

Typ konstrukce :

Poéet uzll :

Pocet prutl ;

Pocet maker 1D:

Pocet linii :

109

Poéet 2D maker :

Pocet prifezil :

Pocet stavl :

Pocéet materialu:

Obecny XYZ
118

Vypis materialu-- Macro2D

3.3 Vypocet vnatornych sil (IDA NEXIS 32 3.2.025)

DATE, SIGN.

¢is.| Jméno| jakost jednotkova objemova hmotnost objem vaha
kgm*3 m*3 kg
7| B25 | B25 2500.00 218.58 | 546450.00
Celkova hmotnost konstrukce : 546450.00 kg
Uzly
uzel X Y Z uzel X Y 74
m m m m m m
1] 0.000] 0.000{ 0.000 26| 3.500] 1.300] 0.000
2| 6.000f 0.000{ 0.000 27| 3.492| 1.387] 0.000
3] 9.000] 0.000] 0.00C 28| 3.470| 1.471] 0.000
4| 12.000] 0.000{ 0.000 29| 3.433| 1.550| 0.000
5/ 0.000] 1.300] 0.000 30| 3.383] 1.621] 0.000
6| 0.000[ 5.850| 0.000 31 3.321] 1.683] 0.000
7| 0.000] 10.600{ 0.000 32| 3.250| 1.733] 0.000
8| 0.000] 14.100{ 0.000 33| 3.171] 1.770] 0.000
9| 6.000] 14.100{ 0.000 34| 3.087] 1.792] 0.000
10| 9.000{ 14.100{ 0.000 35/ 3.000] 1.800] 0.000
11| 12.000] 14.100{ 0.000 36| 2.913] 1.792] 0.000
12| 12.263| 14.100] 0.000 37 2.829] 1.770| 0.000
13| 15.700| 14.100{ 0.000 38| 2750 1.733] 0.000
14| 3.000{ 5.850| 0.000 39| 2.679| 1.683] 0.000
15| 3.000] 10.600{ 0.000 40| 2.617| 1.621] 0.000
16| 6.000{ 1.300] 0.000 41| 2.567| 1.550] 0.000
17| 6.000] 5.850[ 0.000 42| 2.530| 1.471] 0.000
18| 6.000] 10.600[ 0.000 43| 2508 1.387| 0.000
19| 6.000{ 10.750] 0.000 44| 2.500f 1.300{ 0.000
20| 9.000[ 5.850| 0.000 45| 2508 1.213] 0.000
211 9.000{ 10.600| 0.000 46| 2.530] 1.129] 0.000
22| 12.000] 5.850[ 0.000 47| 2.567| 1.050( 0.000
23| 12.000{ 10.600] 0.000 48| 2.617| 0.979] 0.000
24| 12.263| 10.600] 0.000 49| 2679 0917/ 0.000
25| 15.700{ 10.600] 0.000 50| 2.750| 0.867| 0.000
GISLO REVIZIE 0 1 3 4 5 6 STR. / PAGE
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SR Sknaringe., STATICKY VYPOCET

Ty H pK 042 18 KOSICE,

“engineering a.s. SLOVAKIA ZAKAZKA | CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA/JOB:  |KYSLIKOVY APARAT ¢.9 / AIR SEPARATION UNIT No.9
OBJEKT/UNIT: _ |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END
uzel X Y Z uzel X Y Z
m m m m m m

51 2.829| 0.830] 0.000 86| 11.938| 12.437{ 0.000
521 2.913| 0.808] 0.000 87| 12.041| 12.389| 0.000
53| 3.000({ 0.800] 0.000 88| 12.150| 12.360| 0.000
54| 3.087| 0.808] 0.000 89| 12.263| 12.350 0.000
55| 3.171| 0.830] 0.000 90| 12.376| 12.360( 0.000
56| 3.250f 0.867] 0.000 91| 12.485| 12.389{ 0.000
57| 3.3211 0.917] 0.000 92| 12.588| 12.437| 0.000
58| 3.383] 0.979] 0.000 93| 12.681| 12.502] 0.000
59| 3.433| 1.050[ 0.000 04| 12.761| 12.5682| 0.000
60| 3.470| 1.129] 0.000 95| 12.826| 12.675| 0.000
61] 3.492| 1.213] 0.000 96| 12.874| 12.778[ 0.000
62| 12.913] 13.000| 0.000 97| 12.903| 12.887| 0.000
63| 12.903| 13.113] 0.000 gg| 0.000] 0.360] 0.000
64| 12.874] 13.222( 0.000 99| 0.000] 2.300] 0.000
65| 12.826| 13.325| 0.000 100 o0.000| 5.200[ 0.000
66| 12.761| 13.418| 0.000 101| 0.000] 6.950[ 0.000
67| 12.681| 13.498] 0.000 102| 0.000 11.200{ 0.000
68| 12.588| 13.563] 0.000 103| 0.000|f 13.600{ 0.000
69| 12.485] 13.611| 0.000 104|] 5.400] -0.000f 0.000
70{ 12.376| 13.640{ 0.000 105 6.600] -0.000f 0.000
71| 12.263| 13.650] 0.000 106! 0.000] 0.600| 0.000
72| 12.150( 13.640] 0.000 107| 5.400( 0.600| 0.000
73] 12.041| 13.611| 0.000 108| 6.600{ 0.600[ 0.000
74| 11.938] 13.563| 0.000 109] 5.400| 2.300{ 0.000
75| 11.845| 13.498] 0.000 110 6.600] 2.300{ 0.000
76| 11.765| 13.418] 0.000 111| 5.400| 5.200] 0.000
77| 11.700{ 13.325| 0.000 112| 6.600] 5.200[ 0.000
78] 11.652| 13.222| 0.000 113] 5.400{ 6.950[ 0.000
79| 11.623] 13.113] 0.000 114] 6.600] 6.950[ 0.000
80| 11.613| 13.000| 0.000 115 5.400( 11.200] 0.000
81| 11.623| 12.887| 0.000 116| 6.600] 11.200{ 0.000
82| 11.652| 12.778| 0.000 117] 5.400| 13.600| 0.000
83| 11.700[ 12.675] 0.000 118| 6.600{ 13.600{ 0.000
84| 11.765| 12.582] 0.000
85| 11.845[ 12.502| 0.000

Hranig. linie

linie | typ uzel linie [ typ uzel linie | typ uzel
1{Linie 2,1 10|Linie 50,51 19|Linie 59,60
2|Linie 1.6 11|Linie 51,52 20|Linie 60,61
3|Linie 5,44 12|Linie 52,53 21|Linie 61,26
4|Linie 44,45 13|Linie 53,54 22|Linie 26,16
5|Linie 45,46 14|Linie 54 565 23|Linie 2,16
6|Linie 46,47 15|Linie 55,56 24|Linie 43,44
7|Linie 47,48 16|Linie 56,57 25|Linie 42 .43
8|Linie 48,49 17|Linie 57,58 26|Linie 41,42
9|Linie 49,50 18|Linie 58,59 27|Linie 40,41

CISRLEOVBS?:Z‘E 0 1 2 3 4 5 6 STR. /| PAGE
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HPK "Neneowi 30 STATICKY VYPOCET
e ohserngas.  SLOVAKIA i ZAKAZKA | CODE : 3821.2.003
ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS Gmbrm
STAVBA/JOB:  |KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9
OBJEKT / UNIT : |so 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END
linie | typ uzel linie| typ uzel linie | typ uzel
28|Linie 39,40 56|Linie  |24,25 84|Linie 83,84
29|Linie  |38,39 57|Linie  |24,89 85[Linie  |82,83
30[Linie  |37,38 58|Linie 89,90 86|Linie 81,82
31|Linie  |36,37 59|Linie  |90,91 87|Linie  |80,81
32|Linie  |35,36 60|Linie (91,92 g8lLinie 79,80
33|Linie  [34,35 61|Linie  [92,93 89|Linie  [78,79
34|Linie  |33,34 62|Linie  [93,94 g0|Linie 77,78
35|Linie (32,33 63|Linie  [94,95 91|Linie  |76.77
36|Linie  [31,32 64|Linie  ]95,96 92|Linie  [75,76
37|Linie  |30,31 65|Linie 96,97 93|Linie  |74,75
38|Linie 129,30 66|Linie 97,62 94lLinie  |73.74
39|Linie  |28,29 67|Linie  [62,63 95|Linie  |72,73
40|Linie 27,28 68|Linie 163,64 96|Linie  |71.72
41|Linie 126,27 69|Linie 64,65 97|Linie  |24,18
42|Linie |34 70|Linie 165,66 98lLinie 18,19
43|Linie |23 71|Linie  [66,67 99|Linie 19,9
44|Linie 16,17 72|Linie  |67.68 100|Linie 9,10
45|Linie 17,18 73|Linie  |68,69 101|Linie 10,11
46|Linie  |18,21 74|Linie 69,70 102|Linie 11,12
47|Linie 21,23 75|Linie 70,71 103|Linie 15,18
48|Linie 22,23 76|Linie 71,12 104|Linie 7,46
49(Linie 120,22 77|Linie 12,13 105]|Linie 8,9
50|Linie 5,6 78|Linie 13,25 106|Linie 2,17
51|Linie 16,14 79|Linie  |88,89 107|Linie 17,20
52|Linie 14,17 80|Linie 87,88 108|Linie  |20,3
53|Linie 16,7 81|Linie 86,87 109|Linie  |22,4
54|Linie  |7,8 82|Linie 85,86
55|Linie 19,18 83|Linie 84,85
Makra 2D
cis typ
1
B 25 Tloustka 1.20 m
Linie : 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,1?,18,19,20,21,22.23
2
B 25 Tloustka 1.20m
Linie : 21,20,19,18,17,16,15,14,13,12,11,10,9,8,?,6,5,4,24,25.26,27,28,29
30,31,32,33,34,35,36,37,38,39,40,41
3
B 25 Tloustka 1.20 m
Linie : 22.41,40,39,38,37,36,35,34,33,32,31 130,29,28,27,26,25,24,3,50,51
52,44
4
B 25 Tloustka 1.20 m
Linie 56,57,58,59,60,61 ,62,63,64‘65,66,6?,68,69,70,71,72,73,74,75,76,?7
78
CISto HEVZE 0 1 2 3 4 5 6 STR. | PAGE
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SLOVAKIA

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB:  |KYSLIKOVY APARAT .9/ AIR SEPARATION UNIT No.9
OBJEKT/UNIT: SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END
cis typ
5
B 25 Tloudtka 1.20m
Linie : 79,80,81,82,83,84,85,86,87,88,89,90,91 192,93,94,95,96,75,74,73,72
71,70,69,68,67,66,65,64,63,62,61,60,59,58
6
B 25 Tloudtka 1.20m
Linie : , 9?,98.99,100,101,102,76,96,95,94,93,92,91,90,89,88,87,86,85,84,83
82,81,80,79,57
7
B 25 Tloustka 1.20m
Linie : 103,104,54,105,55
8
B 25 Tloustka 1.20m
Linie : 45,52,51,53,104,103
9
B 25 Tloudtka 1.20m
Linie : 43,106,107,108
10
B 25 Tloustka 1.20m
Linie : 107,45,46,47,48,49
11
B 25 Tloustka 1.20 m
Linie : 42,108,49,109
Podpory
podpora| uzel | typ | Velikost
m
1 1IXY 0.20
8IXY 0.20

PodloZi - Makro 2D - Soilin, jednotlivé

Index| Makro 2D Jméno podloZi
3 1 gravel slighthy silly, stiff
4 2 gravel slighthy silly, stiff
5 3 gravel slighthy silly, stiff
6 4 gravel slighthy silly, stiff
7 5 gravel slighthy silly, stiff
8 6 gravel slighthy silly, stiff
9 7 gravel slighthy silly, stiff
10 8| - gravel slighthy silly, stiff
11 9 gravel slighthy silly, stiff
12 10 gravel slighthy silly, stiff
13 11 gravel slighthy silly, stiff
C'SEL&_REX'?'E 0 4 2 3 4 5 6 STR. / PAGE
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ZAKAZNIKI CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA/JOB:

KYSLIKOVY APARAT €.9/ AIR SEPARATION UNIT No.9

OBJEKT / UNIT :

SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

3.3.2 Zatazovacie stavy

Stav Jméno soug. Popis
1]vl. tiaz 1.10|Vlastni vaha. Smér -Z
2|LN skuiska 1.10|Stalé - Zatizeni
3[13 skuska 1.10|Stalé - Zatizeni
4|14 skuska 1.10|Stalé - ZatiZeni
5|0K 1.10|Stalé - Zatizeni
6|Vietor x 1.20|Nahodilé - Vyhér.
7|vietor -y 1.20|Nahodilé - Vybér.
8{technolégia 1.10|Stalé - Zatizeni

Zatézovaci stavy Gis. 2 - uzlova zatizeni

uzel | Fx Fy Fz Mx | My Mz
kN kN kN | kNm [ kNm | kNm
14| 0.00| 0.00/-220.00{ 0.00{ 0.00] 0.00
15| 0.00| 0.00{-220.00{ 0.00] 0.00{ 0.00
20/ 0.00] 0.00{-220.00] 0.00] 0.00{ 0.00
21| 0.00{ 0.00{-220.00| 0.00{ 0.00] 0.00

Zatézovaci stavy ¢is. 5 - uzlova zatizeni

uzel | Fx Fy Fz Mx | My | Mz
: kN kN kN KNm | kNm| kNm
111] 0.00] 0.00] 60.00{ 0.00| 0.00{ 0.00
112| 0.00| 0.00{ -128.00{ 0.00] 0.00] 0.00
113| 0.00| 0.00| 60.00] 0.00{ 0.00] 0.00
114] 0.00] 0.00{ -128.00{ 0.00{ 0.00| 0.00
115 0.00] 0.00] 60.00] 0.00] 0.00{ 0.00
116| 0.00| 0.00] -128.00] 0.00| 0.00] 0.00
117| 0.00| 0.00] 60.00] 0.00| 0.00{ 0.00
118/ 0.00| 0.00{ -128.00{ 0.00] 0.00] 0.00

ZatéZovaci stavy ¢is. 6 - uzlova zatizeni

DATE, SIGN.

uzel | Fx Fy Fz Mx | My Mz

kN | kN kKN |KNm| kNm | kNm

14| 0.00] 0.00 0.00{0.00] 63.50] 0.00

15| 0.00{ 0.00 0.00{0.00{ 63.50{ 0.00

20 0.00] 0.00 0.00/0.00] 63.50| 0.00

21| 0.00} 0.00 0.00{0.00] 63.50] 0.00

26! 0.00| 0.00] -66.20|0.00 0.00| 0.00

44 0.00| 0.00] 66.20]{0.00 0.00] 0.00

62| 0.00] 0.00{ -8.00{0.00 0.00] 0.00

80| 0.00] 0.00 8.00{0.00 0.00{ 0.00

107| 0.00| 0.00] 89.00]|0.00 0.00[ 0.00

108[ 0.00| 0.00{ -157.00{0.00 0.00| 0.00

109| 0.00| 0.00] 89.00)0.00 0.00| 0.00

110 0.00{ 0.00] -157.00{0.00 0.00] 0.00
CI?QLSVBEg[?IE 0 1 2 3 4 5 6 STR./ PAGE
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Zatézovaci stavy &is. 2 - osaméla zatizent

r HPK engineering a.s. Y Y a
CHPIK e | STATICKY VYPOCET
i mnghaering . SLOVAKIA J ZAKAZKA | CODE : 3821.2.003
ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS Gmbm
STAVBA/JOB:  |KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9
OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END
Zaté¥ovaci stavy &is. 7 - uzlova zatizeni

uzel | Fx Fy Fz Mx My Mz
kN | kN kN kKNm | kNm | kKNm

14| 0.00| 0.00[ 0.00{ 48.00] 0.00] 0.00

15 0.00] 0.00] 0.00 48.00{ 0.00| 0.00

20l 0.00| 0.00] 0.00{ 4800/ 0.00] 0.00

21| 0.00] 0.00] 0.00] 48.00f 0.00] 0.00

36| 0.00| 0.00| 66.20 0.00] 0.00{ 0.00

53| 0.00{ 0.00| -66.20 0.00{ 0.00f 0.00

71f 0.00] 0.00{ 8.00 0.00| 0.00{ 0.00

89| 0.00| 0.00] -8.00 0.00 0.00f 0.00

107| 0.00{ 0.00{ -74.00 0.00| 0.00{ 0.00

108| 0.00{ 0.00| -74.00 0.00 0.00f 0.00

109| 0.00{ 0.00] 74.00 0.00| 0.00{ 0.00

110| 0.00| 0.00] 74.00 0.00] 0.00] 0.00

Zatézovaci stavy &is. 8 - uzlova zatizeni

uzel | Fx Fy Fz Mx My Mz
kN kN kN kNm | kNm_ | KNm

14| 0.00| 0.00] -65.50] 28.30] 23.30{ 0.00

15 0.00] 0.00] -65.50] 28.30{ 23.30( 0.00

26| 0.00] 0.00] -261.00] 0.00 0.00] 0.00

35/ 0.00] 0.00{ 261.00] 0.00 0.00( 0.00

44| 0.00| 0.00] 261.00] 0.00 0.00] 0.00

53| 0.00| 0.00| -261.00] 0.00 0.00{ 0.00

62| 0.00] 0.00] -132.50] 0.00 0.00{ 0.00

8ol 0.00| 0.00] 132.50| 0.00 0.00] 0.00

linie typ dx exY | exZ X Y z
m m m
46|silakN |1.60 abs 0.00{ 0.00|glo 0.00{ 0.00] -220.00
47|silakN |1.60 abs 0.00] 0.00jglo 0.00{ 0.00| -220.00
49|sila kN |1.60 abs 0.00| 0.00|{glo 0.00| 0.00] -220.00
51[silakN |1.60 abs 0.00| 0.00]glo 0.00| 0.00| -220.00
52|silakN |1.60 abs 0.00| 0.00|glo 0.00| 0.00f -220.00
103|sila kN |1.60 abs 0.00| 0.00|glo 0.00| 0.00] -220.00
104|sila kN |1.60 abs 0.00] 0.00|glo 0.00| 0.00{ -220.00
107|silakN ]1.60 abs 0.00| 0.00|glo 0.00| 0.00[ -220.00
CE%LE?J_REX':Z'E 0 1 2 3 4 5 6 STR. / PAGE
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JE e STATICKY VYPOCET

l I p K 042 18 KOSICE, ZAKAZKA | CODE : 3821.2.003

“engineeringa.s. SLOVAKIA

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB: KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

Zat&rovaci stav €. 3 - Plo§na zatiZeni

macro ax qy qz system
kN/m?2 | KN/mA2 | KN/m”2

5 0.00 0.00] -77.00|Prvek

ZatéZovaci stav ¢. 4 - Plodna zatizeni

Macro gx qay qz system
kN/m*2 | kN/m*2 | KN/m”2
2 0.00 0.00| -64.00|Prvek
Kombinace
Kombi Norma Stav soud.
1|STN - Ginosnost 1 vl. tiaz 1.00
1|STN — Gnosnost 2 LN skuska 1.00
1|STN — tnosnost 3 13 skuska 1.00
1|STN — Gnosnost 4 14 skiska 1.00
1|STN — tinosnost 5 OK 1.00
1|STN — Ginosnost 6 Vietor x 1.00
1|STN — Gnosnost 7 vietor =y 1.00
1|1STN - unosnost 8 technologia 1.00
2|STN - pouzitelnost |1 vl. tiaz 1.00
2|STN - pouZitelnost (2 LN skiska 1.00
2|STN - pouzitelnost |3 13 skuigka 1.00
2|STN - pouzitelnost |4 14 skiska 1.00
2|STN - pouZitelnost |5 OK 1.00
2|STN - pouzitelnost |6 Vietor X 1.00
2|STN - pouzitelnost |7 vietor -y 1.00
2|STN - pouzitelnost |8 technologia 1.00

Zakladni pravidla pro generovani kombinaci na tinosnost.
1:1.10*ZS1/1.10°2S2 / 1.10*2S3 [ 1.10*ZS4 / 1.10*Z85 / 1.20*Z36 / 1.20*ZS7
/1.10*2S8

Zakladni pravidla pro generovani kombinaci na pouzitelnost.
1-1.00°2S1/1.00ZS2 / 1.00*ZS3 / 1.00*2S4 / 1.00*ZS5 / 1.00*ZS8
2-1.00°2S1 / 1.00*2S2 / 1.00*2S3 / 1.00*ZS4 [ 1.00*ZS5/ 1.00*ZS6 / 1.00*ZS57
/ 1.00*2S8

Vypis nebezpetnych kombinaci na tinosnost
4] 1:+1.10°2S1+1.10*ZS2+1.10*ZS3+1.10*ZS4+1.10°285+1.10"2S8

Vypis nebezpetnych kombinaci na pouzitelnost
4] 1:+1.00°2S1+1.00*2S2+1.00*2S3+1.00*ZS4+1.00*ZS5+1.00*ZS8

PodloZi
Jméno Typ C1x Cly Cilz C2x C2y SigZpl
umisténi MN/m”3 MN/m"3 MN/m”3 MN/m MN/m kN/m*2
gra;’iﬁbs's"%'f‘fthy Pogstizk“' 0.000 0.000 35.000 0.000 0.000 0.000
CI%SVRE:|ZIE 0 1 2 3 4 5 B STR./ PAGE
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r HPK engineering a.s.

STATICKY VYPOCET

p K Némcovej 30
H 042 18 KOSICE, A T——

3821.2.003

“lengineeringa.s.  SLOVAKIA
; ZAKAZNIK! CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA/ JOB: KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9

OBJEKT /UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

Protokol o vypoctu.

Linearni vypocet

Pocet 2D prvk 1067

Pocet 1D prvkl 0

Pocet uzll sité 1057
Pocet rovnic 6342

Zatézovaci stavy  |ZS 1 vl. tiaz

ZS 2 LN skuska
ZS 3 13 skudka
7S 4 14 skadka
ZS 5 OK

ZS 6 Vietor x

ZS 7 vietor -y
ZS 8 technolégia
Ohybovéa teorie Mindlin

Suma zatiZzeni a reakci.

X1y Z
zat. stav 1 zatizeni 0.0 0.0 -5464.4
reakce 0.0] 0.0 0.0

kontakt 0.0] 0.0/ 5464.3
zat. stav 2 zatizeni 0.0 0.0f -2640.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 2640.0
zat. stav 3 zatizeni 0.0 0.0 -101.7
reakce 0.0l 0.0 0.0
kontakt 0.0 0.0 101.7
zat. stav 4 zatizeni 0.0] 0.0 -50.0
reakce 0.0] 0.0 0.0
kontakt 0.0 0.0 50.0
zat. stav 6 zatizeni 0.0| 0.0} -272.0

reakce 0.0l 0.0 0.0
kontakt 0.0 0.0 0.0
zat. stav © zatizeni 0.0] 0.0f -136.0
reakce 0.0 0.0 0.0
kontakt 0.0f 0.0 -0.0
zat. stav 7 zatizeni 0.0l 0.0 0.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 0.0
zat. stav 8 zatizeni 0.0 0.0] -131.0
reakce 0.0 0.0 0.0

kontakt 0.0 0.0 131.0

CiSRLSVBSXIFIE 0 1 2 3 4 5 6 STR./ PAGE
DATUM, PODPIS
DATE. SIGN,  |02/2005 7t




HPK engineering a.s.

Némcovej 30
042 18 KOSICE,
SLOVAKIA

STATICKY VYPOCET

ZAKAZKA | CODE :

3821.2.003

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

DATE, SIGN.

STAVBA/JOB:  |KYSLIKOVY APARAT ¢.9/ AIR SEPARATION UNIT No.9
OBJEKT/UNIT: SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END
v uzlech.Zatézovaci stavy - 2
Osaméla zatizeni.Zatézovaci stavy - 2
CisLO REVIZ
!SREV. No. - 3 0 1 3 4 5 6 STR. / PAGE
DATUM, PODPIS |- 47




HPK engineering a.s. YAYAY, e
- STATICKY VYPOCET
042 18 KOSICE, :
SLOVAKIA ZAKAZK{\I CODE : 3821.2.003
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA/JOB:  |KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9
OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END
Spojita zatizeni 2D.Zatézovaci stavy - 3
Spojita zatizeni 2D.ZatéZovaci stavy - 4
ClSRLEC:fﬁXI:ZIE 0 1 2 3 4 5 6 STR.JI} PAGE
DATUM, PODPIS
DATE, SIGN. |02/2005 24




HPK engineering a.s. ¥ Y -
e STATICKY VYPOCET
042 18 KOSICE :
’ E:
SLOVAKIA ZAKAZKA [ COD 3821.2.003
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBAJJOB:  |KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9
OBJEKT/UNIT: ]SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END
Sily v uzlech.ZatéZzovaci stavy - 5
Sily v uzlech.ZatéZovaci stavy - 6
msgfﬁﬂ;ﬁ 0 1 2 3 4 5 6 sm; PAGE
DATUM, PODPIS |, \7
DATE, SIGN, _ [°%/2005




HPK engineering a.s. STATICK? VYPOé ET

Némcovej 30

042 18 KOSICE, ZAKAZIA | CODE - 3821.2.003

SLOVAKIA g
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA / JOB : KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

Sily v uzlech.ZatéZzovaci stavy - 7

Sily v uzlech.Zatézovaci stavy - 8

GiSLO REVIZIE
REV. No. : 0 1 2 3 4 5 6
DATUM, PODPIS
DATE. SIGN. | 0%/2005

STR / PAGE

50




o SR A STATICKY VYPOCET

- I I p K 042 18 KOSICE, ZAKAZKA | CODE : 3821.2.003

“lengineeringa.s.  SLOVAKIA

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA / JOB KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION /UNIT 7 - FRONT END

3.3.3 Vysledky: vnutorné sily

Kombi FEM :
C1 Zadana - nosnost
C2 STN - pouzitelnost

Globalni extrémy

Rotace planarniho systemu: Ne
Dimenzaéni veliciny - ohybove

prvek| mxD+ myD-+ mxD- myD-
[kNm/m] | [KNm/m] | [kNm/m] | [kNm/m
114] 139.715] 116.569 0.000 0.000
1 0.000 2.481 7.027 0.000
198 98.776| 173.805 0.000 0.000
3 0.000 0.000 39.035 3.965
96 0.000 0.000{ 193.111 65.621
1 4.395 11.156 0.000 0.000
743 0.000 0.000] 121.965| 248.652
1 4.395 11.156 0.000 0.000

Vyhér proveden pro makra :1/11

max myD+  (Hn/n]
max 113,805
" 1E0. 435
M L47.06%
L 135,678

Sl P
106,957
41,537
g0.218
€6.848
53.478
40,103
26,7149

o mBa = o R

> m

/r/\/
C B
A
T 9 2
A
) A F',

Vnitini sila - max myD+ - Kombi FEM : 1/2

GISLO REVIZIE

REV. No. : 0 1 2 3 4 5 6 STR. / PAGE

DATUM, PODPIS o
DATE, SIGN, | 2/2005 7




TR L STATICKY VYPOCET

042 18 KOSICE,

ZAKAZKA | CODE : 3821.2.003

“lengineering a.s. SLOVAKIA

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB:  |KYSLIKOVY APARAT £.9 / AIR SEPARATION UNIT No.9

OBJEKT /UNIT : lSO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

T (#ha/a)
max 133.111
H 178.256
163,402
146.547
133,642
115.835
103.583
83,128
14.273
54,419
14,564
9.8
14.855
0.000

G

a
=)

Vnitini sila - max mxD- - Kombi FEM : 1/2

4
Far myl-
H 2
1 pd
L
K L72. 144
J 153.017
H 134,899
3 114,763
i3 4%, 626
o Ti.b0R
= 87,381
B 33.054
A WL

" Vnitini sila - max myD- - Kombi FEM : 1/2

¢isLO REVIZIE
REV. No. : 0 1 2 3 4 5 6 STR./ PAGE

DATUM, PODPIS -
| DATE, SIGN. 622005 %




P STATICKY VYPOCET

S H p K 042 18 KOSICE, SAKAZKA CODE -

Ylengineeringa.s. SLOVAKIA

7

3821.2.003

ZAKAZNiK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB : KYSLIKOVY APARAT €.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

3.3.4 \lysledky : deformacie

Kombi FEM :
C1 Zadana - inosnost
C2 STN - pouzitelnost

Globalni extrémy

uzel | Uz Fix Fiy

[mm] | [mrad] | [mrad]
1] -0.903] -0.062 0.034
735| -1.645|  0.004 0.000
627| -1.347 0.059 0.005
230 -1.320| -0.087 0.018
854| -1.005| -0.053 0.039
25[-1.299]  0.035] -0.055

Vybér proveden pro makra :1/11

nin Uz ma)

max -1.043
i3 -1.089
M -1,135%
L -1.122
R® -1,238
J -1,274
H -1.321
I -1.387
£ -1.413
o -1.459
L2 -1.506
B8 -1.552
A -1.%98
nin =1.%4

£

G

H
T _,___‘-—"""—4-—’
K I3 J/://;%
T R =
N, L L/
L ! "
il
Deformace - min Uz - Kombi FEM : 1/2
s 0 1 2 3 4 5 6 STR./ PAGE
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R HPK engineering a.s. STAT'CKY VYPOéET

l Ipl( ~ Nemcovej 30
042 18 KOSICE, ZAKAZKA | CODE : 3821.2.003

“engineeringa.s. SLOVAKIA
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB: KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT ENC

Vysledky : kontaktni napéti
Kombi FEM :

C1 Zadana - unosnost

C2 STN - pouZitelnost

Globalni extrémy

prvek sigmz
[MPa]

751 0.058

23 0.000

Vybeér proveden pro makra :1/11

B
v max signz [HPal
//————"——\_ raz 0.05%
mnou N 0.053
i ) S 1 w048
n L n.041
H ® 0.030
] 0.015
y " " [RLEN
I3 0.027
E 0.2
g 0.0LE
& 0.013
B 0.00%
A 0.a0q
in A.000

L i [

Kontaktni napéti - max sigmz - Kombhi FEM : 1/2

GisSLO REVIZIE 0 1 2 3 4 5 6 STR./PAGE

. REV. No. :
DATUM, PODPIS 02/2005 j‘,;l

DATE, SIGN.




HPK engineering a.s. ¢ \/ -
e STATICKY VYPOCET
042 18 KOSICE,
* C . .3
SLOVAKIA ZAKAZKA / CODE 3821.2.003
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB:  |KYSLIKOVY APARAT .9 / AIR SEPARATION UNIT No.9
OBJEKT/UNIT: SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 = FRONT END

3.4. Zel.bet stena pod molsieve

3.4.1 Schéma steny

Zatazenie technolégiou:

N = (1100 + 65,25) / 4 = 291,31kN

Zat’'azenie vetrom;:
Wn=Wo. %w - Cy=0,55x1,4=0,77 kN/m?
PADORYS
[0
3 r——————- N r——————- 7
| | | |
| | | g !
N Epy—— L. e = —
: , e
I | [ I
I I [ |
| | I |
g | | I [
g | | | |
| N I [
| | | |
[ [ | |
[ | | I
B~ — e —
I l | =
I [ | eI
[ N L J
Xk ~T TN
// \\ // \\
/ \ / \
[ _ | _ \ { _ I _ \
W Y
\ /) \ : i
\ \\1‘[’/\/’ \ \\_i,/ I
> 3?1]0 |
| |
| |
CI?SV_F(,EX [:ZfE 0 1 2 3 4 STR./ PAGE
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HPK engineering a.s. Y ¥ ~
) Némcovej 30 STATICKY VYPOCET
e n 042 18 KOSICE, . :
CLOVARTA ZAKAZKA | CODE : 3821.2.003
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA/JOB:  |KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9
OBJEKT/UNIT: SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 = FRONT ENC

3.4.2 Zakladné udaje

Typ konstrukce : Obecny XYZ
Poget uzlu 4
Pocet pruti : 0
Pocet maker 1D: 0
Pocet linii : 4
Pocet 2D maker : 1
Podet priifez(i 1
Pocet stavl : 3
Pocet material: 1
Material
Jméno
B 25
Modul E 30000.00 MPa
Poissonliv sout. 0.15
Mérna hmotnost 2500.00 kg/m*3
RoztaZnost 0.012 mm/m.K
Vypis materialu - Macro2D
&is. | Jmeno | jakost jednotkova objemovéa hmotnost objem | vaha
kgm"3 m”3 kg
7 B 25 B 25 2500.00 3.92 | 9800.00
Celkova hmotnost konstrukce : 9800.00 kg
Uzly
X Y Z
uzel o 1 -
1 0.000 0.000 0.000
2 3.200 | 0.000 | 0.000
3 0.000 [ 0.000 | 2.450
4 3.200 [ 0.000 [ 2.450
Hranig. linie
linie typ uzel
1 Linie 1,3
2 Linie 3,4
3 Linie 2.4
4 Linie 1,2
Makra 2D
cis typ
1
B 25 Tloustka 0.50 m
Linie : 1,2,3,4
Podpory
podpora| linie typ Velﬁost
1 4 XYZRxRyRz 0.20
CEREEHE | g 1 2 4 5 6 STR /PAGE
GATUM, PODPIS 02/2005 5

DATE, SIGN.




HPK engineering a.s. - ’ ”
Neémcovej 30 STAT'CKY VYPOC ET
042 18 KOSICE, z :
SLOVAKIA ZAKAZKA | CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA/JOB:

KYSLIKOVY APARAT 6.9 / AIR SEPARATION UNIT No.9

GBJEKT / UNIT :

S0 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

Zatézovaci stavy

Stav Jméno souc. Popis
1 vl. tiaz 1.10 Vlastni vaha. Smér -Z
2 vietor 1.20 Nahodilé - Vybér.
3 |technolégia| 1.10 Stalé - Zatizeni
ZatéZovaci stavy Cis. 3 - osaméla zatiZzeni
- dx exyY | exZ
linie typ m m " X Y Z
2 | silakN | 0.17rel | 0.00 | 0.00 | glo | 0.00 | 0.00 | -291.50
2 sila kN 0.83rel | 0.00 | 0.00 | glo| 0.00 | 0.00 | -291.50
Zatézovaci stav ¢. 2 - Plo$na zatizeni
qx qy qz
MACIO | N2 | kN/mA2 | kNFmag | SYStem
1 0.00 0.00 0.80 Prvek
Kombinace
Kombi Norma Stav soué.
1 STN — Gnosnost 1 vl. tiaz 1.00
1 STN — Ginosnost 2 vietor 1.00
1 STN — unosnost 3 technologia 1.00
2 STN — pouZitelnost 1 vl tiaz 1.00
2 STN — pouzitelnost 2 vietor 1.00
2 STN — pouzitelnost 3 technologia 1.00
Zakladni pravidla pro generovani kombinaci na tinosnost,
1:1.10°2S1/1.10*ZS3
2:1.10*281/1.20*2S2 / 1.10*ZS3
Zakladni pravidla pro generovani kombinaci na pouzitelnost.
1:1.00*ZS1/1.00*ZS3
2:1.00°2S1/1.00*2S2 / 1.00*ZS3
Vypis nebezpecnych kombinaci na nosnost
1 1:+1.10*281+1.10*ZS3
2/ 2:+1.10*251+1.20*252+1.10*ZS3
Vypis nebezpecnych kombinaci na pouzitelnost
1/ 1:+1.00*°Z51+1.00*ZS3
2/ 2:+1.00*ZS1+1.00*ZS2+1.00*ZS3
CiSLO REVIZIE
REV. No. : 0 1 2 3 4 5 6 STP}/ ;I;AGE
DATUM, PODPIS
DATE, SIGN, _ |0%/2005




HPK engineering a.s. \/ Y -
e et STATICKY VYPOCET
e s 042 18 KOSICE
? KA /CODE : 2.
SLOVAKIA ZAKAZ : 3821.2.003
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB:  |KYSLIKOVY APARAT €.9/ AIR SEPARATION UNIT No.9
OBJEKT/UNIT:  |SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 — FRONT END

Protokol o vypoctu.

Linearni vypocet

Poéet 2D prvki 48
Pocet 1D prvki 0
Pocet uzlu sité 63
Pocet rovnic 378
ZatéZovaci stavy ZS 1l
ZS 2 vietor
ZS 3 technologia
Ohybova teorie Mindlin

Suma zatizeni a reakeci.

DATE, SIGN.

X Y Z
zat. stav 1 zatizeni 0.0 0.0 -88.0
reakce 0.0 0.0 98.0
kontakt 0.0 0.0 0.0
zat. stav 2 zatizeni 0.0 6.3 0.0
reakce 0.0 -6.3 0.0
kontakt 0.0 0.0 0.0
zat. stav 3 zatizeni 0.0 0.0 |-550.0
reakce 0.0 0.0 550.0
kontakt 0.0 0.0 0.0
3.4.3 Vysledky: vnutorné sily
Kombi FEM :
C1 STN - inosnost
C2 STN - pouzitelnost
Globalni extrémy
Rotace planarniho systemu: Ne
Dimenzacni veli¢iny - ohybové, membranove
mxD+ | myD+ mxD- myD- nxD nyD
Pvek | Nmmj | (kNm/m) | [kNm/m] | (kNm/m] | [kN/m] | [kN/m
24 0.040 0.017 0.000 0.000 |204.654| 0.000
1 0.000 0.000 0.000 0.000 | -44.683 | 0.000
6 0.001 0.028 0.002 0.000 | 46.669 | 204.003
1 0.000 0.000 0.000 0.000 | -44.683 | 0.000
1 0.000 0.000 0.484 2.848 | -40.621 | 0.000
1 0.000 0.000 0.000 0.000 | -44.683 | 0.000
13 0.000 0.000 0.408 2975 | -29.416 | 0.000
1 0.000 0.000 0.000 0.000 | -44.683 | 0.000
24 0.040 0.017 0.000 0.000 |204.654| 0.000
6 0.000 0.000 0.000 0.000 | -88.362 | 0.000
6 0.001 0.028 0.002 0.000 | 46.669 | 204.003
1 0.000 0.000 0.000 0.000 | -44.683 | 0.000
C'%L&5£X'?'E 0 1 2 3 4 5 6 STR. / PAGE
DATUM, PODPIS [y, 0105 5P




“lengineeringa.s.  SLOVAKIA

HPK engineering a.s. STATICKY VYPOCET

e . { . Némcovej 30
g H p K 042 18 KOSICE,

ZAKAZKA | CODE : 3821.2.003

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB:

KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9

OBJEKT /UNIT :

SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 ~ FRONT END

3.4.4 Posldenie prierezov

My = Yu -

o zaklad pod molsieve

- prosty beton — Zel. bet. zéklad hr.1,2m

Mg = 248,65 kNm

b.h? 1,00. 1,22

—  14Ryy=1.———— .14.1,05. 10° = 352,8 kNm > My = 248,65kNm

6 6

navrh konstrukénej vystuze: 4 @ Vid/m

5 0 V20/m

e 7Zel.bet. stena hr.0,5m
Md =3 kNm

Navrh kondtrukénej vystuze: 5@ V1d/m

A% pozdiinom smere vzhladom na vykop v okoli vyburanych Zel. bet zakladov Zeriavovej drahy

¢ISLO REVIZIE
REV. No. : 0 1 2 3 4 STR. 5: ;AGE
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1\ o>  Némcovej 30

STATICKY VYPOCET

042 18 KOSICE, ZAKAZKA | CODE :

3821.2.003

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA /JOB :

KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9

OBJEKT /UNIT :

SO 003 PRIPRAVA VZDUCHU / AIR PREPARATION / UNIT 7 - FRONT END

4. PRILOHA P1

CISLO REVIZIE
REV. No. : 0 1 2 3 4 5 6 sm.;‘ err—:
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DATE, SIGN.,  |°2/2005 :




P w174 HPK nglnasrifig . STATICKY VYPOCET
Sy p Némcovej 30
“Uengineering 8.8. 042 18 KOSICE, ZAKAZKA I CODE : 3821.2.003.0Kv
SLOVAKIA ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS GmbH

STAVBA /JOB: Kyslikovy aparat &9 / ASU No.9 Kosice
OBJEKT /UNIT:  [SO 003 - Priprava vzduchu / Air Preparation - UNIT 7 Front End
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T HPK engineering a.s. STATICK\’( WPOCET
/\ H ﬁ K Némcovej 30
" engineering a.s. 042 18 KOSICE, ZAKAZKA | CODE : 3821.2.003.0Kv
SLOVAKIA 7AKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS GmbH
STAVBA/JOB: Kyslikovy aparat 8.9 / ASU No.9 Kosice
OBJEKT/UNIT:  |SO 003 — Priprava vzduchu / Air Preparation - UNIT 7 Front End
D L RArYy R1,E2 12, Loy, RAMY R3, RY
TN E } ]
S Y [ \)_L . a— .
o e
1‘—785 %—ﬁ EW o
; “l_/
NI . /(
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o Bvo
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N 2
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N A 3
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I
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042 18 KOSICE,
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STATICKY VYPOCET

ZAKAZKA | CODE :

3821.2.003.0Kv

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS GmbH

STAVBA/JOB:

Kyslikovy aparat €.9 / ASU No.9 Kosice

OBJEKT / UNIT :

S0 003 - Priprava vzduchu / Air Preparation - UNIT 7 Front End
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<Flii:='"i(u HPK engineering o STATICKY VYPOCET
emcovej

neering a.s 042 18 KOSICE, ZAKAZKA | CODE ; 3821.2.003.0Kv

SLOVAKIA ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS GmbH

STAVBA/ JOB : Kyslikovy aparéat £.9 / ASU No.9 Kosice
OBJEKT/UNIT:  |SO 003 — Priprava vzduchu / Air Preparation - UNIT 7 Front End
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HPK engineering a.s.
Némcovej 30

STATICKY VYPOCET

Pozn.: ¢'Ynky

engineering a.s. 042 18 KOSICE, ZAKAZKA / CODE : 3821.2.003.0Ky
SLOVAKIA ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS GmbH
STAVBA/JOB: Kyslikovy aparat €.9 / ASU No.9 Kosice
OBJEKT/UNIT:  |SO 003 - Priprava vzduchu / Air Preparation - UNIT 7 Front End
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K N&mcovej 30

STATICKY VYPOCET

a.s. 042 18 KOSICE, ZAKAZKA | CODE :

3821.2.003.0Kv

SLOVAKIA ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS GmbH

STAVBA/JOB :

Kyslikovy aparét €.9 / ASU No.9 Ko3ice

OBJEKT / UNIT :

S0 003 - Priprava vzduchu / Air Preparation - UNIT 7 Front End
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STATICKY VYPOCET

REV. No. :

Némcovej 30
\gﬂngnﬁ. 04;”:; 8 T(éélCE, ZAKAZKA | CODE : 3821.2.003.0Kv
SLOVAKIA ZAKAZNIKI CUSTOMER : [AIR LIQUIDE AGS GmbH
STAVBA/JOB: Kyslikovy aparat €.9 / ASU No.9 Kosice
OBJEKT/UNIT:  |SO 003 — Priprava vzduchu / Air Preparation - UNIT 7 Front End
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oo HPKengineering as. STATICKY VYPOCET
%H p K N&mcovej 30

engineering a.s. 042 18 KOSICE, ZAKAZKA [ CODE : 3821.2.003.0Kv

SLOVAKIA 7AKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS GmbH

STAVBA/ JOB : Kyslikovy aparat €9 / ASU No.9 KoSice
OBJEKT/UNIT:  [SO 003 — Priprava vzduchu / Air Preparation - UNIT 7 Front End
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e, HPKengineeringas. STATICKY VYPOCET
G H p K Némcovej 30
“engineering a.s. 042 18 KOSICE, ZAKAZKA | CODE :
SLOVAKIA ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS GmbH

3821.2.003.0Kv

STAVBA/JOB: Kyslikovy aparat &.9 / ASU No.9 Kosice
OBJEKT/UNIT:  |SO 003 — Priprava vzduchu / Air Preparation - UNIT 7 Front End
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