ZAKAZNIK 7 CUSTOMER
AIR LIQUIDE AGS GmbH

Stupen / Level
Projekt pre realizaciu stavby

Datum / Date
marec 2005

Koéd / Code

Construction design

Architektonicko-stavebné rieenie
Architecnotic-civil engineering design bl
Elektroinstalacia

Electrical installation

Realizaény projekt spracovany pod z. ¢. 3821.2.006

Lt T R A ST T

a 07 0405

//
- 7
AIR LIQUIDE /'/&//

6 i /
{ /

5 ‘

4

3

2

1

0 03/2005 Kolektiv Ing.l’as Ing.Pavlicko
Rev./ Détum / Date Vypracoval Sign. | Kontroloval Sign. | Schvélil Sign. Pozn. / Note
Rev. Originator Checked Approved
Nézov zakazky / Job :

KYSLIKOVY APARAT ¢. 9

ASU No. 9 KOSICE

engineering a.s.

Némcovej 30

042 18 KOSICE, SLOVAKIA

UNIT 8 = LAR TANK FARM

CONSTRUCTION DESIGN
Objekt / Unit :

Prev. celok / Unit: SO 006 - ZAKLAD ZASOBNIKA KVAPALNEHO Ar
Prev. stbor / Unit : FOUNDATION OF LIQUID Ar TANK

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

STAVEBNA CAST
BUILDING PART




“engineering a.s.

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

ZAKAZNIK f CUSTOMER : AIR LIQUIDE AGS GmbH

STAVBA / JOB : KYSLIKOVY APARAT ¢&. 9 ASU No. 9 KOSICE
OBJEKT/UNIT  : SO 006 - ZAKLAD ZASOBNIKA KVAPALNEHO Ar  FOUNDATION OF LIQUID Ar TANK
stana’ Paos Revizia / Revision ol1l213l4al5l6 St Revizia / Revision ol11213]4!5!]6
A 0
B 0
1 0
REVIZIA DOKUMENTACIE
REVISION OF DOCUMENT
6
5
4
3
2
|
0 03/2008 Kolektiv Ing.l'as Ing.Pavli¢ko
Rev./ Détum / Date | Viypracoval Sign. | Kontroloval Sign. | Schvalil Sign. | Pozn./ Note
Rev. Originator Checked Approved
Str. / Page
B




T T e HPK engineering a.s. ZAKAZKA | CODE .
H p K sty ZAKAZNIK / CUSTOMER :AIR LIQUIDE
argresing e, 042 18 KOSICE, SLOVAKIA @] : Q AGS GmbH

STAVBA / JOB . KYSLIKOVY APARAT &. 9 ASU No. 9 KOSICE
OBJEKT / UNIT : SO 006 - ZAKLAD ZASOBNIKA KVAPALNEHO Ar FOUNDATION OF LIQUID Ar
ident, &. * oy G
Serial No. Clslo a datum revizie / Revision Date
Nazov / Title : A D 1 4
B E 2
Cislo vykresu / Code : C F 0 3
Architektonicko-stavebné rie$enie 03/2005
1 Architecnotic-civil engineering design
Elektroinstalacia 03/2008
2 Electrical installation
Cislo revizi
o e 0 1 2 3 4 5 6 Str./ Page
Datum, i}
Dot Sonstare|_03/2005 1




ZAKAZNIK / CUSTOMER

AIR LIQUIDE AGS GmbH
Stupen / Level Datum / Date Kéd / Code

Projekt pre realizaciu stavby marec 2005

Construction design

Pisomné &ast”

Text part:
1. Technicka sprava 792.87502

Technical report o
2. Vykaz vymer o Rsy 792.87503

' Tecp, . "0 Kog |
The bill of quantities 'C"""f-‘k;; i Slcg
S(}[\.

3. Staticky vypocet
Statical calculation

Vykresova cast”

Drawing part: e
% lr T T ' ':_ ‘ ‘T BoE AR ey b 8T ) ; :
L S "’—"‘- A ;::r_:ﬁa,--: GA?. 84.057-. -;‘
Realizatny projekt spracovany pod z. &, 3821.2.006 //7
: i
AIR LIOUIDE‘ /
6 /
5
4
3
2
1
0 03/2005 Huzvar Ing. Las Ing. Pavlicko
Rev./ Détum / Date Vypracoval Sign. | Kontroloval Sign. | Schvalil Sign. Pozn. / Note
Rev. Originator Checked Approved
Nézov zékazky / Job :
KYSLIKOVY APARAT ¢. 9

ASU No. 9 KOSICE

UNIT 8 - LAR TANK
_ H p K CONSTRUCTION DESIGN
engineering a.s. | Objekt/ Unit : ) . .
Nimoore 30 Prev. celok/ Unit: SO 006 - ZAKLAD ZASOBNIKA KVAPALNEHO AR

042 18 KOSICE, SLOVAKIA | Prev, sdbor / Unit : FOUNDATION OF LIQUID AR TANK

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

ARCHITEKTONICKO-STAVEBNE RIESENIE A
ARCHITECTURAL-CIVIL ENGINEERING DESIGN




“engineering a.s.

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

ZAKAZKA | CODE

ZAKAZNIK / CUSTOMER

: AIR LIQUIDE AGS GmbH

STAVBA/JOB . KYSLIKOVY APARAT &. 9 ASU No. 9 KOSICE
OBJEKT / UNIT : SO 006 - ZAKLAD ZASOBNIKA KVAPALNEHO AR FOUNDATION OF LIQUID AR TANK
s P Revizia / Revision ol1l213l4l5|6 gt Revizia / Revision ol1l213l4l5|86
A 0
B 0
1 0
REViZIA DOKUMENTACIE
REVISION OF DOCUMENT
6
5
4
3
2
1
0 03/2005 Huzvér Ing. Las Ing. Pavlicko
Rev./ Datum / Date | Vypracoval Sign. | Kontroloval Sign, | Schvalil Sign. | Pozn./Note
Rev. Originator Checked Approved
8tr. / Page

B




“engineering a.s.

HPK engineering a.s.
Némcovej 30

ZAKAZKA | CODE

042 18 KOSICE, SLOVAKIA

ZAKAZNIK / CUSTOMER

. AIR LIQUIDE AGS GmbH

STAVBA /JOB

. KYSLIKOVY APARAT &. 9

ASU No. 9 KOSICE

OBJEKT / UNIT

: S0 008 - ZAKLAD ZASOBNIKA KVAPALNEHO AR

FOUNDATION OF LIQUID AR

ZOZNAM DOKUMENTACIE

LIST OF DOCUMENTATION

Ident. &.
Serial No.

Cislo a datum revizie / Revision Date

Nézov / Title :

A

1

B

m

Cislo vykresu / Code :

C

Pisomna ¢ast’

Text part:

Technicka sprava

03/2005

Technical report

792.87502

Vykaz vymer

03/2005

The bill of quantities

792.87503

tatickv vwnodet

| Statical calculation

03/2005

Vykresova ¢ast’:

Drawing part:

Situacia

0372005

Situation

792.87458

Vykopy

03/2005

Excalations

792.87459

Zaklady

03/2005

Foundations

792.87460. 0 1

Zaklady — vykres tvaru

Excavation — drawing of form

792.87460.001 /.

03/2005

Zéaklady — vykres vystuZe

Excavation of reinforcement

792.87460.002

03/2005

Cislo revizie
| Rev. No.

0 1 2

Datum, podpis
Date, Signature

03/2005

Str./ Page
1




ZAKAZNIK / CUSTOMER
AIR LIQUIDE AGS GmbH

Stupen / Level Datum / Date Kéd / Code
Projekt pre realizaciu stavby marec 2005
Construction design
1. Technicka sprava 792.87502
Technical report
6{; HSVS
eebf),-(,;'f’- k()g
yq‘e,{. /(j&\
Realiza&ny projekt spracovany pod z. &. 3821.2.006 Ra 07 g4 05
(<
| ; :
AlIR LIQUIDE
Y Y A
. / 7
5 i
; L
3
2
1
0 03/2005 Huzvar Ing. Las Ing. Pavlicko
Rev./ Détum / Date Vypracoval Sign. | Kontroloval Sign. | Schvalil Sign. Pozn. / Note
Rev. Originator Checked Approved
Nézov zakazky / Job :
KYSLIKOVY APARAT &. 9
ASU No. 9 KOSICE
S ] v UNIT 8 — LAR TANK
H p K CONSTRUCTION DESIGN
“engineering a.s. |Objekt / Unit : ) ] i )
N&moove] 30 Prev. celok /Unit: SO 006 - ZAKLAD ZASOBNIKA KVAPALNEHO AR
042 18 KOSICE, SLOVAKIA  |Prev. stibor / Unit : FOUNDATION OF LIQUID AR TANK
Profesia / Profession :
Prev. jednotka / P. Unit: N .
ARCHITEKTONICKO-STAVEBNE RIESENIE A
ARCHITECTURAL-CIVIL ENGINEERING DESIGN




HPK engineering a.s. ZAKAZKA | CODE

T ™ L Némcovej 30
H p K 04218 KOéICE,]SLOVAKlA ZAKAZNIK / CUSTOMER : AIR LIQUIDE AGS GmbH
“engineering a.s.

STAVBA /JOB : KYSLIKOVY APARAT &. 9 ASU No. 9 KOSICE
OBJEKT / UNIT : SO 006 - ZAKLAD ZASOBNIKA KVAPALNEHO AR FOUNDATION OF LIQUID AR TANK
T Revizia / Revision ol11213l4l5]6 e Revizia / Revision ol11213l4al5ls
A 0
B 0
1 0
2 0
3 0
REVIZIA DOKUMENTACIE
REVISION OF DOCUMENT
6
5
4
3
2
1
0 03/2005 Huzvar Ing. as Ing. Paviigko
Rev./ Déatum / Date | Vypracoval Sign. | Kontroloval Sign. | Schvalil Sign. | Pozn./ Note
Rev. Originator Checked Approved
Sir. / Page
B




T — HPK engineering a.s.

———H—p K Némcovej 30
042 18 KOSICE, SLOVAKIA | 7ZAKAZKA / CODE

“engineering a.s.
ZAKAZNIK / CUSTOMER: AIR LIQUIDE AGS GmbH

STAVBA [ JOB: KYSLIKOVY APARATE.9  ASU No. 9 KOSICE

OBJEKT / UNIT: SO 006 - ZAKLAD ZASOBNIKA KVAPALNEHO AR FOUNDATION OF LIQUID AR TANK

1. UVOD

Realizatny projekt je spracovany na zdaklade schvalenej projektovej dokumentacie
predloZzenej na stavebné povolenie, spracovanej projekénou kancelariou ZINCHEM a. s.
Priemyselna 720, Strazske. Rie$i zakladové konstrukcie pod zasobniky LP.LAR, pojazdnej
plniacej pumpy, zéloznej pumpy, cisterny HP-LAR a vyparnika OROM.

2. VYCHODISKOVE PODKLADY

Podklady pre spracovanie projektovej dokumentacie:
Objednavka dodavatela stavby AIR LIQUIDE AGS GmbH
Zameranie skutkového stavu po hrubej tprave terénu
Konzultacie s dodavatelom stavby AIR LIQUIDE AGS GmbH
Doplriujice podklady od firmy AIR LIQUIDE AGS GmbH
Schvélena PD pre stavebné povolenie

Tendrova dokumentacia

VVVVVY

3. INZINIERSKO-GEOLOGICKY PRIESKUM
3.1 Charakteristika Gzemia stavby
Zhodnotenie polohy a stavu staveniska

Stavenisko pre vystavbu kyslikového aparatu €. 9 sa nachédza v areali U. S. Steel
Kosice, s. r. 0. na tzemi DZ Energetika, v Priestore medzi jestvujucou prevadzkou kyslikarne a
koflajiskom chladiacej veZze a stavadla ¢ 22. Viastné stavenisko sa nachadza v priestore
ohraniéenom vnttrozavodnou cestou s J1-J vedicou pozdiz oplotenia kyslikarne a potrubnej
trasy energetickych médii B2.

3.2 InZinierskogeologické pomery

Povrch skiimaného Uzemia je rovinny, v minulosti bol povrch Uzemia dotknuty stavebnou
¢innostou.

InZinierskogeologické pomery lzemia boli zistované vitanymi sondami V-1 az V-5 a
penetraénymi sondami DP-1 az DP-5.

3.3 Hydrogeologické pomery
V ¢ase realizacie prieskumnych prac (november 2001) bola hladina podzemnej vody

véetkymi vrtmi narazena v intervale hibky 6,0-6,7 m p. t. po narazeni vystipila o 0,60-0,70 m,
na Uroven 5,20 az 6,00 m p. t.
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Podzemna voda je viazana na polohy Strkov a jej Groven kolie v zavislosti na
atmosferickych navazkach. V obdobi zvy$enych vodnych zraZok je potrebné pocitat so
stipanim hladiny podzemnej vody o 1,5 az 2,0 m.

3.4 Zakladoveé pomery

Podra vykonaného inziniersko-geologického prieskumu mozno konstatovat, ze geologicka
stavba skiimaného Uzemia je pomerne jednoducha na povrchu Gzemi sa nachadza vrstva
navazok a prekopavka, ktora siaha do hibky 1,0-2,0 m p. t., lokalne aZ do hibky 3,8 m p. t. Pod
navazkou sa miestami nachadza vrstva navazok a prekopavka, ktora siaha do hibky 1,0-2,0 m
p. t., lokalne aZ do hibky 3,8 m p. t. Pod navaZkou sa miestami nachadza vrstva néplavovych
jemnozrnnych sedimentov hrubky 0,50-0,70 m. V podlozi navazky resp. jemnozmnych
naplavovych sedimentov sa nachadza vrstva proluvialinych Strkov — Strky s primesou
jemnozrnnej zeminy a strkov ilovitych s polohami ilov do 0,1-0,2 m.

Pri strojnom hibeni zékladovej jamy, poslednti vrstvu nad Groviiou zakladania hribky 20-
70 cm doporuéujeme dobrat rugne, aby sa neporudila prirodzena urahlost zemin. Docasné
sklony svahov stavebnej jamy v navazkach a jemnozrnnych zeminach do hibky 2,0 m p. t.
mozno volit v sklone 1:1. V 8trkoch s primesou jemnozrnnej zeminy v sklone 1:1,25.

Ako charakteristicka sonda pre objekt SO 006 — Zaklad zasobnika kvapalného Ar, bola
prevzata sonda V3.

0,00-0,30 humézny horizont — trs travy s korienkami rastlin

0,30-1,00 hnedy il s nizkou plasticitou (CL), pevny

1,00 -2,30 sivy &trk s primesou jemnozrnnej zeminy (G-F) valinami & 2,0 - 3,0 - 5,0 -
7,0 cm, menej 10,0 = 12,0 cm, vallny su slabo opracované

2,30-4,00 hnedy §trk s primesou jemnozrnej zeminy (G-F) valinami & 2,0 -3,0 - 5,0 -
7,0 cm, menej 10,0 — 12,0 cm, valliny st slabo opracované

4,00 - 6,50 hnedy — tmavohnedy $trk s primesou jemnozmnej zeminy (G-F) s @ 2,0 - 3,0

5,0 — 7,0 cm, menej 8,0 — 12,0 cm, valiny st stredne opracované. V hibke
5,80 — 6,00 m poloha ilu tuhého s vysokou plasticitou, v hibke 6,0 — 6,50 m p.
t.

poloha étrkov ¢iernohnedej farby

6,50 —- 7,00 hnedy &trk lovity (GC) resp. $trk hlinity (GM), s valtinami & 2,0 - 3,0 - 5,0 —
7,0 cm, menej 10,0 — 12,0 cm stredne opracované

7,00 - 10,00 zelenosivy a hnedosivy $trk ilovity (GC), s valtinmi & 3,0 — 5,0 - 7,0 cm, menej
10,0 — 12,0 cm v hibke 7,50 — 7,80, 8,10 — 8,40 a 9,9, - 10,00 m p. t. poloha
sivého aZ sivozeleného ilu pieséitého (CS) s hrdzavymi Smuhami

Hladina podzemnej vody:  narazend 6,70 mp. t.
ustalena 6,00 m p. t.

Zemné prace
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Vykopy budi zhotovené od hrubych terénnych Gprav, t. j. od rovne —0,15 m = 225,00 m.
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Jedna sa o vykop zékladu pod zasobnik kvapalného Ar. Vykopova jama o pédorysnych
rozmeroch 23,4 m x 9,946 m sa prevedie strojove s ruénou dokopavkou, v zemine tazitelnosti
tr. 3-4. Prebyto&na zemina z vykopov sa bude odvazat na skladku odpadu USS Ke a na such(
haldu USS Ke do vzdialenosti 10 km.

Vykopova zemina neobsahuje $kodlivé latky. Spatné zasypy budl zhutiiované po
vrstvach. Rozmer a tvar vykopu je ovplyvneny jestvujucim spatnym zasypom, ktory sa
realizoval pri demolacii zakladovych pasov. Zasyp bol prevedeny ako nedostato¢ne zhutneny,
preto je potrebny jeho spéatny odkop.

Zaklady

Zaklad pod zasobnik kvapalného Ar tvori Zelezobeténovy blok o pddorysnych rozmeroch
19,0 x 4,8 m o vyske 2,0 m.
Zakladovy blok je navrhovany z beténu C20/25 (B25) a ocele V10425.

Pri betonazi zakladového bloku je potrebné vynechat kotviace otvory pre technologické
zariadenie podla pozZiadavky dodavatela technologickej Casti. Zakladovy blok je jednostranne
vyspadovany. Povrch je opatreny protiolejovym naterom AQUFIN IC. Podlievkové betény sa
zrealizuji z materiélu Sikadur 42

UPOZORNENIE:

Pred betonaZou zakladu je nutné ulozit do zakladu kotviace Srouby od dodavatela
technologickej ¢asti.

STAROSTLIVOST O ZIVOTNE PROSTREDIE

Odpady, ktoré vznikaji pocas realizacie stavby predstavuje vykopova zemina &. 170506,
ktora neobsahuje nebezpeéné latky.

BEZPECNOST A OCHRANA ZDRAVIA

Pri navrhu stavebného objektu sa postupovalo v stlade s vyhlaskou €. 59/1982 Zb. Boli
taktiez zohladnené ustanovenia Gpravy &. 7/1078 Vest. MZ SSR o hygienickych poZiadavkach
na pracovné prostredie.

Pri realizacii stavebnych prac je potrebné dodrziavat ustanovenia Vyhlasky Slovenského
Uradu bezpe&nosti prace Slovenského banského Gradu o bezpecCnosti prace a technickych
zariadeni pri stavebnych pracach &. 374/1990.

Kosice, marec 2005 Vypracoval: Huzvar
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1. INTRODUCTION

Construction desingn has been prepared ba
submitted for building permission procedure

LP,LAR, and also under the mobile filling pu
evaporator OROM.

» Surveying of facts after rough grading

» Supplementary supporting data from the

3.1 Characteristics of construction area

Evaluation of the position and condition

Company road J1-J leading along the fe
power supplies B2.

Surface of the area surveyed is planar, in th
building activity.

3.3 Hydrogeologic conditions

sed on the approved project documentation
as set up by the designing office ZINCHEM a. s.

seated at Priemyselna 720, Strazske. It deals with foundation structures under the reservoirs

mp, reserve pump, tank/cistern HP-LAR and

2. SUPPORTING DATA AS STARTING POINT

Supporting data for setting up project documentation:
» Order from Contractor AIR LIQUIDE AGS GmbH

» Consultations with the supplier AIR LIQUIDE AGS GmbH

firm AIR LIQUIDE AGS GmbH

3. ENGINEERING AND GEOLOGIC SURVEY

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

ncing of the oxygen plant and piping track of

3.2 Engineering and geological conditions

e past the surface of the area was affected with

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

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
1:1,25.

The sound V3 was taken over as a typical sound for the building SO 006 ~ Foundation of liquid
Ar reservoir,

0,00 -0,30 humus horizon — clump of grass with radixes of plants

0,30 - 1,00 brown clay with low plasticity (CL), solid

1,00 — 2,30 grey gravel with addition of close-grained earth (G-F), with cobbles & 2,0 —
3,0-5,0~-7,0cm, less 10,0 — 12,0 cm, cobbles are poorly worked

2,30 —-4,00 brown gravel with addition of close-grained earth (G-F) cobbles @ 2,0 - 3,0
- 5,0-7,0 cm, less 10,0 — 12,0 cm, cobbles are poorly worked

4,00 - 6,50 brown — dark brown gravel with addition of close-grained earth (G-F) of @

20-3,0-50-7,0cm, less 8,0 — 12,0 cm, cobbles are medium worked In
depth of 5,80 — 6,00 m position of stiff clay with high plasticity, in depth 6,0
— 6,50 m p. t. position of black-brown coloured gravel

6,50 ~ 7,00 brown clayey gravel (GC) or dirty gravel (GM), with cobbles of @ 2,0 — 3,0
-5,0-7,0 cm, less 10,0 — 12,0 cm medium worked
7,00 — 10,00 green-grey and brown-grey clayey gravel (GC), with cobbles & 3,0 — 5,0 —

7,0 cm, less 10,0 — 12,0 cm in depth 7,50 — 7,80, 8,10 - 8,40 and 9,9, -
10,00 m p. t. position of grey up to grey-green sandy clay (CS) with rusty

smudges
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Groundwater: encountered at 6,70 m p. t.
stabilized at 6,00 m p. t.

Earthworks

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

This is the excavation under the liquid Ar reservoir. The excavation pit of the layout dimensions
23,4 m x 9,946 m will be carried out with machines accompanied by manual digging to finish.
The excavation 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 within the distance of 10 km. The excavation earth does not contain harmful
substances. The back fills will be compacted by layers.

The size and shape of the excavation pit is affected with the existing back fill that was completed
during the demolition of foundation strips. The fill was made as insufficiently compacted,
therefore its back composite profile is necessary.

Foundation

The foundation under the liquid Ar reservoir consists of the reinforced concrete block of the
layout dimensions 19,0 x 4,8 m and with the height of 2,0 m.

The block-foundation has been designed of the concrete C20/25 (B25) and steel V10425.
When concreting the block-foudation it is necessary to leave out anchorage holes for the
Eguipment supplier s requirements.

The block-foundationis weathered unilaterally. The surface is fiited with anti-oil coating
AQUAFIN IC. The grouting concretes will be made of the material SIKADUR 42.

Warning : Before foundation concreting the anchorage screws from equipment supplier

Have to be embedded info the foundation.

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.
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Zadanie s vykazom vymer

Stavha: Kyslikovy aparat €.9
Objekt: 006-Zaklad zasohnika kvapalného Ar-Lar tank farm

Cast:
JKSO
Spracoval: Sakadfova
T ] = I , [
IE:. | KCN | Kod poloiky L Skrateny popis : MJ Vymera :Cana jadnﬂlkové: Cena celkom :!
Prace a dodavky HSV
1 Zemné prace
[ 1!‘ 001 | 131201202 ‘Hrbenle zapaZenych Jam v hormine 3 nad 100 do 1000 m3 Ima 354,433’ l j
((5.446"19,6)+(9,946°23,4))/2'2,05 347,965
19,6*(0,3+0,9)/2'0,55 6,468
Sugel 354,433
2001 131201209 :Pripta'tok k cenam za lepivost hominy 3 m3 354.433i :
3] 001 ;161101101 ,2vislé premiesinenie vykopku bez naloZenia z horniny 1 az 4, pri hlbke vykopu nad 1 m do 2.5 m !‘"3 28,355, .
354,433°0.08 : 28,355
L 4 ; 001 ’ 162701105 !Vndomvné premiesinenie vikopku za sucha, z hominy 1 a2 4, na vzdialenost nad 9000 do 10000 mEma 354.433'
354.433 354,433
5: 001 | 171201201 WUIaienie sypaniny na skladky m3 354,433
6; 001 [ 171201222 EPoptatok za skladku zeminy t 567,003
354,433'16 567,093
u i 001 [ 174101101 !Effggéﬁ;;ac?‘lnou so zhulnenim jam, §achiel, ryh, zarezov alebo okolo objeklov v tychlo !m‘.! 16“.?23! i 4'
‘ 354.433 354,433
-19%4,8'1,95-19,0°(0,3+0,9)/2°0,55-19,2°56°0,1 -193,710
Sthcet 160,723
[ B : MAT I 1226143000 iiroska vysokopecni kusova,zmitost 16-32 mm ‘t 240,281 ! I J
I 160,723°1,15°1.3 240,281 ‘
1 Zemné prace l:l
2 Zakladanle
LB on l 272313514 “Bek')n zakladovych prosly 1e.B 12,5 (zn.l))-podbelonovanie I m3 6,468‘; —)
‘ ‘ - 19.6'(0,3+0,9)/2°0,55 ‘ 6‘468‘ ‘
Sucel 6,468
T
u 015 1278361722 ' Vystuz zakladov pod siroje z bel.oc 10425 , zloZitoslill |l 4,2?5% i ‘
2,9892+0,75294+0,53325 4,275
l 11 015 278382832  Zaklad pod slroje objemu nad 100m3 z belbnu Zelez. zn. Il zlozitosli 2 ima 162.400‘ \ J
' I . 19°4,8'2 182,400
2 Zakladanie |:l
6 Upravy povrchov, podlahy, osadenle
Fl 011 ;6“313?11 ‘iPDdiiavka Sikadur 42.hr.50mm ;m'.l 0,190, ‘ T
0,65°0,65'0,05'9 : 0419()» .
Lﬂ' 011 '631315511 ir.‘iazarﬂna z beldnu prostého (z kameniva) hladena drev. hlad. hr. nad 120 do 240 mm, 1r.B15(zn Iy !m3 14,400& i |
) 19,2'50,15 14,400
6 Upravy povrchov, podlahy, osadenie {::l
99 Presun hmét HSV
U‘ 015 l998152121 iPresun hmél so zvislou nosnou konstr. monolit. betdnovou vysky do 3 m ill 742.333! !
99 Presun hmét HSV
HSV Celkom
Prace a dodavky PSV
783 Dokontovacle prace - natery
[:_ 783 783112110 :NélaryAQUAFIN irnz QI.GBD"
' 19,1°4.8 91,680 I
783 DokonZovacie price - natery
PSV Celkom
Prace a dodavky M
21-M Elektromontize

Spracoqans systémom CENKROS, 1¢]. 04117071031 Strana 1z 2



Zadanie s vykazom vymer

Stavba: Kyslikovy aparat £.9

Objekt: 006-Zaklad zasohnika kvapalného Ar-Lar tank farm
Gast:

JKSO:

Spracoval 1 Sakacova

Skrateny popls

-
pP.C. KCN Kédpo!oiky!

l M 1 Vymera lCena]ednolkwél Cena celkom I

i 1
16! 921 1210220001 | Uzemfiovacie vedenie na povrchu FeZn do 120 mm2 ‘m l 9.030' 1 |
33 9,000
; T
17! MAT 3544112000 |Paska uzemiovacia 30x4 mm kg ‘ 10,112
\ i |
| I
18 !l.‘|21~M‘J IiMurérske vypomoci % 4 1,000 H
: H L]
T 1 i i
19 M21-PM Podruiny material % 3,000
20 M21-PPV Podiel pridruzenych vykonov % ‘ 1,000
21-M Elektromontize
M Celkom
Celkom

Spracovand systémom CENKROS 1el 04177071 031
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Bill of quantities

Project: AIR SEPARATION UNIT 9/ ASUNo 9

Building 006-Zaklad zasobnika kvapalného Ar-Lar tank farm
Part

JKSO:

Originator Sakagova

' measuri| B
.KGN_-\ ‘||:E,'_‘l1}(.2(1,(_58. \ : et Shp_n dqscr!p!lQn. g uRit Area J
HSV works and deliveries
Earthworks
1 001 l131201202 ’sgglng of cased dilches in rocks 3 over 100 up to 1000 M3 'm3 d 354,4331
i i —_—

2‘ 001 131201209 Exlra pay for stickiness, rock 3 m3 \ 354,433,
3| 001 ‘161101101 \Vemkai \ransfer of dry material m3 ‘ 23.355‘
1 i
| T
¢ 001 1162701105 lHonzontal {ransfer of dry excavated malerial from rock 1104, for distances of 9000 to 10000 M Im3 : 354,433
5I 001 |171201201 iDeposiling fill to dumping grounds Enus i 354,433
g | \
] |
001 171201222 ‘Fee for deposit ‘)l : 567,093
{ i
593.764%1,6 567,093
a . — — . ! )
71 001 174101101 Filling with compaction of dilches, pits, culs or around buildings in such diggings 1m3 i 160,7231
(] i i

- 1 1
‘ 8| MAT l1226143000 Blast furnace slag lumpy Jgrain 126-32mm it { 240,281

[E—
1 Earthworks total
2 Foundations
of 015 |278361722 |Foundantion concreteB15 ‘m3 6.468
| i \ ; . .
f : '
)
!
o |
‘ 0 o1 276361722 iReinforcemem of foundations below machines, iron-concrete 10425, complexity 1l ;1 : 4,275:
.
11 15 2733823232 \Foundal‘ton below machines over 100m3, concrete, iron, I, complexily2 .m3 182,400
‘ | | \ | :
. i : ; i
2 Foundalions total

i T

Spracovang syslémom CENKROS, tel. 041/7071 031




surface treatments, floors, mounting
12 11 631313711p Cemenling paste Sikadur 94 m3 0,019
13 11 6,3E+08|screed of mass concrete 2 12 to 24 cm !m3 14,4

[T = I —

g9.HSV-material ransfer
to3m t 742,833

Material transfer with veilical struclure, monolilic concrele, height up

14 15

—

HSV total
PSV works and deliveries
Finishing works - coatings
~ m2 91,68

15 783 77831 121lgu_aﬁngs AQUAFIN

PSV total
21-Elekto
16 921 21022 Grounding stip FEZN 30*4-works m
m

17 3544412 Grounding stip ZEZN 30*4-materiale

Spracované syslémom GCENKROS, lel. 041/7071 031
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1. TECHNICKA SPRAVA

Uvod

Stavenisko Kyslikovy aparat €.9 sa nachadza v areali U.S.Steel Kosice s.r.o., na tzemi DZ
energetika, v priestore medzi jestvujucou prevadzkou Kyslikdme a kol'ajistom Oceliarne pri stavadle
622,

Objekty uvedenej stavby su v prevaznej miere technologického charakteru, ¢o uréuje aj dispozicné

rieSenie objektov.

S0 006 — Zaklad zdsobnika kvapalného Ar

V objekte su riesene zaklady pod technologické zariadenia — ocelové zasobniky.

InZiniersko-geologicky prieskum

InZiniersko-geologicky prieskum urobila FY Montana s.r.o. Kosice v maji 2004,

Na zaklade vysledkov zrealizované zrealizovaného prieskumu je mozné konStatovat’, Ze

geologicka stavba skiimaného tzemia je veelku jednoducha, zakladova pada sa v rozsahu staveniska
podstatne nemeni, jednotlivé vrstvy maju priblizne stalu hribku a st uloZené skoro vodorovne.
Od drovne terénu, do 0,7 — 1,7m sa nachadza vrstva navazok. V podlozi navazky vystupuji stredne
ulahlé az ul'ahlé proluvidlne strky s primesou jemnozrnej zeminy triedy G3, symbol G-F. Unosne a malo
stlacitelné stredno a hrubozimé strky triedy G3 vytvaraji Gnosné podloZie v celom priestore staveniska.
Z hladiska stlacitel'nosti predstavuju strkovité zeminy vel'mi malo stladiteIna zakladova pddu. Sadanie
stavebnych objektov bude malé a jeho prevazna cast’ prebehne pogas vystavby. |

Vo vrstve Strkovitych zemin boli v réznych Grovniach overené polohy sudrznych zemin triedy F6,
symbol CL — il, s nizkou plasticitou tuhej konzistencie. Zeminy triedy Fo, tuhej konzistencie vytvaraji
len izolované polohy v ulahlych $trkoch a vzhl'adom na ich hibkovy interval neovplyvituju celkovi

unosnost’ §trkovitych zemin.

Hladina podzemnej vody bola narazend vo vietkych prieskumnych vrtoch v hibke 3,9 — 5.4m pod

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

(V decembri 2001 geologicky prieskum previedla FY GEOKONZULT a.s., Kosice)
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Podl'a ¢lenenia izemia Slovenska do zdrojovych oblasti seizmického rizika v zmysle STN 73 0036

— 1997, tzemie staveniska spada do oblasti 4 a preto budu seizmické U€inky na stavebné objekty

zanedbatelné.

V mieste navrhovaného objektu sa nachadza sonda V-3 (geologicky prieskum spracovany FY
GEOKONZULT a.s., Kosice, 12/2001) :

V-3(225,511m n.m.)

0,00 - 0,30m
0,30 - 1,00m
1,00 - 2,30m

2,30 — 4,00m

4,00 — 6,50m

6,50 - 7,00m

7,00 - 10,00m

humézny horizont — trs (ravy s korienkami rastlin

hnedy il s nizkou plasticitou (CL), pevny

sivy §trk s primesou jemnozrnej zeminy (G-F) valinami 02,0 — 3,0 - 5,0 — 7,0
cm, menej 10,0 —12,0 cm, valiny su slabo opracované

hnedy $trk s primesou jemnozrnej zeminy (G-F) valinami @2,0 —3,0 - 5,0 —
7,0 cm, menej 10l,0 —12,0 cm, valtny su slabo opracované

hnedy — tmavohnedy Strk s primesou jemnozrnej zeminy(G-F) s valinmi ©2,0
-3,0-5,0-7,0 cm, menej 8,0 ~12,0 cm, valiiny su stredne opracované.

V hibke 5,80 — 6,50m poloha ilu tuhého s vysokou plasticitou, v hibke 6,00 —
6,50m p.t. poloha strkov ¢iernohnedej farby

hnedy §trk ilovit§ (GC), s valinami 93,0 — 5,0 — 7,0 cm, menej 10,0 -15,0
cm, stredne opracované

zelenosivy a hnedosivy Strk fovity (GC), s valinami ¥3,0 — 5,0 — 7,0 cm,
menej 10,0 —12,0 cm, v hibke 7,50 — 7,80; 8,10 — 8,40 a 9,90 — 10,00m p.1.

poloha sivého az sivozeleného ilu pies¢itého (CS) s hrdzavymi $muhami

Hladina podzemnej vody: narazena 6,70m p.t.

ustalena 6,00m p.t.
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ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA/JOB:  |KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9
OBJEKT/UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR/ FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

Geotechnické charakteristiky zakladovych zemin

Antropologické navazky

Smerni normova charakteristika

Trieda

G3Y, symbol
G-FY

Objemova hmotnost’ ¥ (kNm?)

19,00

Poisonovo ¢&islo v

Modul deformacie E g (Mpa)

0,25

50

Efektivny uhol vnitorného trenia Per (°)

33

Efektivna sidrznost’ c.r (kPa)

0

Tabulkova vypogtové tinosnost’ Ry, (kPa)

195

Relativna ul'ahlost I,

0,38

Piescité Strky, hrubozmé, . G3, symbol G-F

—3trk s primesou jemnozrne; zeminy, stredne ulahl¢ az ul'ahlé

Smerni normova charakteristika Trieda G3, str.ulahly Trieda G3, ulahly
Objemova hmotnost' y (kNm®) 19,00 19,00
H’oisonovo Cislo v 0,25 0,25
Modul deformacie Egqp (Mpa) 50,0 95
Efektivny uhol vniitorného trenia Qer () 33 37
Efektivna sudrznost’ ¢y (kPa) 0 0
Tabulkova vypoétova unosnost’ Ry (kPa) 290 450
Sirka zakladu 1m
Relativna ulahlost’ I, 0,38 0,70
5 .
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CHDIC i | STATICKY VYPOSET

R 042 18 KOSICE,
SLOVAKIA

-\-_i}engmepmg hnd ZAKAZKA / CODE : 3821.2.006

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

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

OBJEKT/UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

Umnosnost’ zakladovej pody

Pre typ zeminy tr. G3, symbol G-F je mozné uvaZovat s nasledovnymi hodnotami tabulkovej

vypoctovej inosnosti:

Sirka zakladu 0,5m Ra = 300kPa
Sirka zékladu 1,0m Ry = 450kPa
Sirka zdkladu 3,0m Ry = 700kPa
Sirka zakladu 6,0m Ra = 500kPa

Zaklad zasobnika kvapalného AR bude z betonu C20/25.
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ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS Gmbm
STAVBA /JOB: KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9
OBJEKT /UNIT:

S0 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

2.1 Schéma zakladu

2. ZAKLAD ZASOBNIKA KVAPALNEHO AR
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STAVBA/ JOB : KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9

OBJEKT/UNIT:  [SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

2.2 Zatazenie na zaklad

1. Zat’azenie vetrom:

Wn=Wo. %w . Ci
wo = 0,55kN/m?

Z

Aw = ( )0'26 Cy=1 yr=1,2

10

a) Zisobnik LP-LAR

Wit = 0,55 kN/m?
W, =0,55%x10x 2,9 = 15,95 kN/m?
16,2

w2 = ( )0,26 =1,134

10

Wn2 = 0,55 x 1,134 x 1 = 0,624 kKN/m>
W, =0,624x 6,2 x 2,9 = 11,22 kN/m?

Moment od vetra:

My =Wix5+Wx 13,1=1595x5+ 11,22 x 13,1 =226,73 kNm

Horizontalna sila:

W=W;+W,=1595+11,22=27,17kN

b) Cisterna HP-LAR

Woi = 0,55 kN/m?
W;=0,55x10x3,2 = 17,60 kN/m?
14,5
e = (—— )" = 1,101
10
Wiz = 0,55 x 1,101 x 1 = 0,606 kN/m?

W, = 0,606 x 4,5 x 3,2 = 8,73 kN/m?
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OBJEKT/UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

Moment od vetra:
My =W;x5+W;x1225=17,60x 5+ 8,73 x 12,25 = 195 kNm

Horizontélna sila:
W=W,+W,;=17,60+8,73 = 26,33 kN

¢) Vyparnik okolia HP-LAR (53, 54) @
Cy=14 Y= 1.2 ‘ Wi

wn=0,55x 1,4 =0,77 kN/m?

W=077x55x%x13 =5,5kN/m?

=

5500

Moment od vetra:
My =5,5x2,75=5,5x2,75= 15,13 kNm

2750

Horizontalna sila:

W=5,5kN | &
N
2. Zatazenie technolégiou
=12
a) Zasobnik LP-LAR (48, 49)
hmotnost’ zasobnika: 263,85 kN
hmotnost’ zdsobnika s napliiou:  1095,73 kN
b) Cisterna HP-LAR (52)
hmotnost’ zasobnika: 292,48 kN
hmotnost’ zasobnika s napliiou: 768,20 kN
¢) pojazdni plniaca pumpa HP-LAR, z4loZna pumpa LAR (50, 51)
hmotnost’ HP-LAR: 1,25 kN
hmotnost’ LAR: 2,10 kN
d) Vyparnik okolia HP-LAR (53, 54)
hmotnost™: + 4,6 kN
C'%gf‘ﬁ:i:z"z 0 1 2 3 4 5 6 STR./ PAGE
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STAVBA /JOB:

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

OBJEKT /UNIT :

S0 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

o VI tiaz zakladu:

G=19x48x2x25x 1,1 =5016 kN

Yr = 1,1

Excentricita v pozdlZznom smere:

2.3 Postdenie napatia v zakladovej $kare

Ny= 1100x1,2 = 1320kN

Na= 1100%1,2 = 1320kN
My= 770x1,2 = 924kN

Moz 205¢1,2 = 354kN

Ny= 4,6x1,2 = 552N

Ny= 46x1,2 = 552N

Hy= 2707x1,2 = 32,6k
Ho= 27,17x1,2 = 32,6kN
Hg= 26,33x1,2 = 31,6kN
Hy= 55x1,2 = 6,6kN

Hy= 55%1,2 = 6,6kN

My= 226,73x1,2 = 272,1kNm
Mg= 226,73x1.2 = 272,1kNm
My= 195x1,2 = 234kNm
My= 1513x1,2 = 18,16kNm
M= 15:14x1,2 = 1B,16kNm

®®

Mf=272,1km 272,1kNn 32kNm
N~

Ny=1320kN Na=1320KH Nz 3541 1,046N
]Hg=32,ﬁkh‘ H,=32.66 Hy= 31,6k H=13,248

5 | | I

: S : .

l | | |

! G=5016kN f '

4500 L 3000 4000 ‘ 4075 [

e Moment v zakladovej Skére:

M =1320x7,5 + 1320x3 — 354x4 — 13,2x8,075 +272,1x2 + 234+ 36,32 + (27,17x2 + 26,33 +
+13,2)x2 = 13339,67 kNm

N=1320+ 1320+ 195 + 11,04 + 5016 = 7862,04 kN
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ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

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

OBJEKT/UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

Excentricita:
M 13339,67 bzak 19
e= = = 1,70m< = =6,Jm zaklad vyhovuje
N 7862,04 ) 3 3
Napiitie v zakladovej Skare:
N 7862,04 |
p= = = 105 kPa <Ry = 500 kPa zaklad vyhovuje

(b—2e).L (19-2x1,7)x4,8

Excentricita v prieénom smere:

N =1320x2 + 924 + 5,52x2 + 5016 = 8591,04 kN
M =272,1x2 + 234 + 36,32 = 814,52 kNm

H =32,6x2+ 31,6 + 6,6x2 = 110 kN

4
e Moment v zdkladovej skére: 1T
N =8591,04kN
M =8591,04x0,4 + 814,52 + 110x2 = 4470,94 kNm _
|H =110kN
Excentricita; I g
M 4470,94 baki 4,8
c= = =0,52mc< = =1,8m ziklad vyhovuje
N 8591,04 3 3
Napiitie v zakladovej skare:
N 8591,04
[i S =120,3 kPa <Ry =500 kPa ziklad vyhovuje
(b-2e¢).L (4,8-2x0,52)x 19
CiiLgI .RPIJE:L:ZIE 0 1 2 3 4 5 6 STR./ PAGE
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STAVBA/JOB :

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

OBJEKT/UNIT:

SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

2.4 Vypocet vnltrnych sil
2.4.1 Zakladni data

Typ konstrukce : Obecny XYZ
Poéet uzll 123
Pocet pruti : 0
Potet maker 1D: 0
Pocet linil : 130
Pocet 2D maker : 8
Potet prifez : 1
Pocet stavil : 7
Pocet materiall: 2
Material
Jméno
B 25
Modul E 30000.00 MPa
Poissonliv soug. 0.15
Mérna hmotnost 2500.00 kg/m"3
Roztaznost 0.012 mm/m.K
Vypis materialu - Macro2D
Cis. Jméno jakost | jednotkova objemova hmotnost objem vaha
kgm”3 m”"3 kg
7 B 25 B 25 2500.00 182.40 456000.00
Celkova hmotnost konstrukce : 456000.00 kg
Uzly uzel X Y Z
uzel X Y Z m m m
m m m 18 3.363 2.496 0.000
1 0.000]  0.000{ 0.000 19 3.256] 2.725] 0.000
2 2.000 0.000] 0.000 20 3111 2.932 0.000
3 6.500] 0.000[ 0.000 21 2.932 3.11 0.000
4 13.500] 0.000[ 0.000 22 2.725| 3.256| 0.000
5 17.575] 0.000| 0.000 23 2.496 3.363 0.000
6 19.000f 0.000[ 0.000 24 2.252 3.428 0.000
7 0.000] 2.000] 0.000 25 2.000] 3.450| 0.000
8 0.000 4.800] 0.000 26 1.748 3.428 0.000
9 17.575 2.000] 0.000 27 1.504 3.363 0.000
10 19.000 2.000] 0.000 28 1.275 3.256 0.000
11 2.000] 4.800] 0.000 29 1.068] 3.111] 0.000
12 6.500] 4.800[ 0.000 30 0.889 2,932 0.000
13 13.500] 4.800[ 0.000 31 0.744] 2.725| 0.000
14 17.575] 4.800] 0.000 32 0.637 2.496 0.000
15 19.000] 4.800[ 0.000 33 0.572] 2.252| 0.000
16 3.450) 2.000] 0.000 34 0.550] 2.000f 0.000
17 3.428| 2.252] 0.000 35 0.572] 1.748] 0.000
CISRLE({’ ﬁﬁ{\ii:zlE 0 1 3 4 5 6 STR. / PAGE
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AIR LIQUIDE AGS Gmbm

STAVBA /JOB:

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

OBJEKT /UNIT: S0 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 ~ LAR TANK
uzel X Y Z uzel X Y Z
m m m m m m
36 0.637 1.504 0.000 84 7.611 1.068 0.000
37 0.744 1.275 0.000 85 7.756 1.275 0.000
38 0.889 1.068 0.000 86 7.863 1.504 0.000
39 1.068 0.889 0.000 87 7.928 1.748 0.000
40 1.275 0.744 0.000 88 156.100 2.000 0.000
41 1.504 0.637 0.000 89 15.076 2.278 0.000
42 1.748 0.572 0.000 90 15.004 2.547 0.000
43 2.000 0.550 0.000 91 14.886 2.800 0.000
44 2.252 0.572 0.000 92 14.726 3.028 0.000
45 2.496 0.637 0.000 93 14.528 3.226 0.000
46 2.725 0.744 0.000 94 14.300 3.386 0.000
47 2.932 0.889 0.000 95 14.047 3.504 0.000
48 3.111 1.068 0.000 96 13.778 3.576 0.000
49 3.256 1.275 0.000 97 13.500 3.600 0.000
50 3.363 1.504 0.000 a8 13.222 3.576 0.000
51 3.428 1.748 0.000 99 12.953 3.504 0.000
52 7.950 2.000 0.000 100 12.700 3.386 0.000
53 7.928 2.252 0.000 101 12.472 3.226 0.000
54 7.863 2.496 0.000 102 12.274 3.028 0.000
55 7.756 2.725 0.000 103 12.114 2.800 0.000
56 7.611 2.932 0.000 104 11.996 2.547 0.000
57 7.432 3.111 0.000 105 11.924 2.278 0.000
58 7.225 3.256 0.000 106 11.900 2.000 0.000
59 6.996 3.363 0.000 107 11.924 1.722 0.000
60 6.752 3.428 0.000 108 11.996 1.453 0.000
61 6.500 3.450 0.000 109 12.114 1.200 0.000
62 6.248 3.428 0.000 110 12.274 0.972 0.000
63 6.004 3.363 0.000 111 12.472 0.774 0.000
64 5775 3.256 0.000 112 12.700 0.614 0.000
65 5.568 3.111 0.000 113 12.953 0.496 0.000
66 5.389 2.932 0.000 114 13.222 0.424 0.000
67 5.244 2.725 0.000 115 13.500 0.400 0.000
68 5.137 2.496 0.000 116 13.778 0.424 0.000
69 5.072 2.252 0.000 17 14.047 0.496 0.000
70 5.050 2.000 0.000 118 14.300 0.614 0.000
71 5.072 1.748 0.000 119 14.528 0.774 0.000
72 5.137 1.504 0.000 120 14.726 0.972 0.000
73 5.244 1.275 0.000 121 14.886 1.200 0.000
74 5.389 1.068 0.000 122 15.004 1.453 0.000
75 5.568 0.889 0.000 123 15.076 1.722 0.000
76 5775 0.744 0.000
77 6.004 0.637 0.000
78 6.248 0.572 0.000
79 6.500 0.550 0.000
80 6.752 0.572 0.000
81 6.996 0.637 0.000
82 7.225 0.744 0.000
83 7.432 0.889 0.000
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ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA/ JOB:  |KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9
OBJEKT/ UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK
Hranid. linie linie typ uzel linie typ uzel
linie typ uzel 44| Linie 11,12 89| Linie 100,101
1| Linie 1,2 45| Linie 12,61 90| Linie 101,102
2| Linie 1,7 46| Linie 61,62 91| Linie 102,103
3| Linie 7.8 47| Linie 62,63 92| Linie 103,104
4] Linie 8,11 48] Linie 63,64 93| Linie 104,105
5[  Linie 11,25 49 Linie 64,65 94| Linie 105,106
6] Linie 25,26 50| Linie 65,66 95| Linie 106,107
7| Linie 26,27 511 Linie 66,67 96| Linie 107,108
8| Linie 27,28 52| Linie 67,68 97| Linie 108,109
9| Linie 28,29 53| Linie 68,69 a8| Linie 109,110
10{ Linie 29,30 54| Linie 69,70 99| Linie 110,111
11| Linie 30,31 55| Linie 70,71 100 Linie 111,112
12| Linie 31,32 56| Linie 71,72 101} Linie 112,113
13| Linie 32,33 57| Linie 72,73 102| Linie 113,114
14| Linie 33,34 58| Linie 73,74 103| Linie 114,115
15| Linie 34,35 59| Linie 74,75 104| Linie 115,4
16| Linie 35,36 60| Linie 75,76 105 Linie 45
17| Linie 36,37 61| Linie 76,77 106| Linie 115,116
18| Linie 37,38 62| Linie 77,78 107| Linie 116,117
19| Linie 38,39 63| Linie 78,79 108| Linie 117,118
20| Linie 39,40 64| Linie 79,3 109| Linie 118,119
21| Linie 40,41 65| Linie 60,61 110 Linie 119,120
22 Linie 41,42 66 Linie 59,60 111 Linie 120,121
23| Linie 42,43 67| Linie 58,59 112] Linie 121,122
24| Linie 43,2 68| Linie 57,58 113| Linie 122,123
25| Linie 24,25 69| Linie 56,57 114| Linie 123,88
26| Linie 23,24 70| Linie 55,56 115 Linie 88,89
27| Linie 22,23 71| Linie 54,55 116| Linie 89,90
28| Linie 21,22 72| Linie 53,54 117 Linie 90,91
29| Linie 20,21 73| Linie 52,53 118| Linie 91,92
30{ Linie 19,20 74 Linie 87,52 119 Linie 92,93
31| Linie 18,19 75| Linie 86,87 120 Linie 93,94
32| Linie 17,18 76| Linie 85,86 121 Linie 94,95
33| Linie 16,17 77| Linie 84,85 122 Linie 95,96
34| Linie 51,16 78 Linie 83,84 123 Linie 96,97
35| Linie 50,51 79] Linie 82,83 124] Linie 13,14
36| Linie 49 50 80 Linie 81,82 125 Linie 9,14
37| Linie 48,49 81| Linie 80,81 126] Linie 5,9
38| Linie 47 48 82| Linie 79,80 127] Linie 5,6
39 Linie 46,47 83| Linie 3.4 128 Linie 14,15
40 Linie 45,46 84| Linie 12,13 129| Linie 10,15
41| Linie 44 45 85| Linie 13,97 130 Linie 6,10
42 Linie 43,44 86 Linie 97,98
43| Linie 2,3 87 Linie 98,99
88| Linie 99,100
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STAVBA / JOB KYSLIKOVY APARAT .9 / AIR SEPARATION UNIT No.9

OBJEKT / UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

Makra 2D
¢is typ
1
B 25 Tloustka 2.00 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
2
B 25 Tloustka 2.00 m
Linie : 23,22,21,20,19,18,17,16,15,14,13,12,11,10,9,8,7,6,25,26,27,28,29
30,31,32,33,34,35,36,37,38,39,40,41,42
3
B 25 Tloustka 2.00 m
Linie : 43,24,42,41,40,39,38,37,36,35,34,33,32,31,30,29,28,27,26,25,5,44
45,46,47,48,49,50,51,52,563,54,55,56,57,58,59,60,61,62,63,64
4
B 25 Tloustka 2.00 m
Linie : 63,62,61,60,59,58,57,56,55,54,53,52,51,50,49,48,47,46,65,66,67,68
69,70,71,72,73,74,75,76,77,78,79,80,81,82
5
B 25 Tloustka 2.00 m
Linie : 83,64,82,81,80,79,78,77,76,75,74,73,72,71,70,69,68,67,66,65,45,84
86,86,87,88,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104
6
B 25 Tloustka 2.00 m
Linie : 105,104,106,107,108,109,110,111,112,113,114,115,116,117,118,119
' 120,121,122,123,85,124,125,126
7
B 25 Tloustka 2.00 m
Linie ; 103,102,101,100,99,98,97,96,95,94,93,92,91,90,89,88,87,86,123,122
121,120,119,118,117,116,115,114,113,112,111,110,109,108,107,106
8
B 25 Tloustka 2.00 m
[ Linie : 127,126,125,128,129,130
Podpory
podpora uzel typ Velikost
m
9 1 XY 0.20
10 8 XY 0.20

PodloZi - Makro 2D - Soilin, jednotlivé

Index Makro 2D Jméno podlozi
1 1 gravel slighthy silly, stiff
2 2 gravel slighthy silly, stiff
3 3 gravel slighthy silly, stiff
4 4 gravel slighthy silly, stiff
5 5 gravel slighthy silly, stiff
6 6 gravel slighthy silly, stiff
7 7 gravel slighthy silly, stiff
8 8 gravel slighthy silly, stiff
CISRLSJ_REX'?-'E 0 1 2 3 4 5 6 STR./ PAGE
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CHPK e STATICKY VYPOCET

042 18 KOSICE,
SLOVAKIA .

2 . 3
“iengineering a.s.

ZAKAZKA / CODE : 3821.2.006

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

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

OBJEKT/UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

2.4.2 Zatazovacie stavy |.

Stav Jméno souc. Popis

1 stale 1.10 Vlastni vaha. Smér -Z
2 vietor x 1.20 Nahodilé - Vybér.
3 vietor -y 1.20 Nahodilé - Vybér.
4 plna 3N 1.20 Stalé - Zatizeni

5 pina 1N 1.20 Stalé - Zatizeni

6 plna 2N 1.20 Stalé - Zatizeni

7 vietor y 1.20 Nahodilé - Vybér.

Skupina nahodilych zatiZzeni
Vybér,

Zatézovaci stavy Cis. 2 - uzlova zatiZeni

uzel Fx Fy Fz Mx My Mz
kN kN KN kNm kNm kNm
9 0.00 0.00 0.00 0.00 -21.00 0.00
16 0.00 0.00 78.50 0.00 0.00 0.00
34 0.00f 000| -7850 0.00 0.00 0.00
52 0.00 0.00 78.50 0.00 0.00 0.00
70 0.00 0.00 -78.50 0.00 0.00 0.00
88 0.00 0.00 61.00 0.00 0.00 0.00
106 0.00 0.00 -61.00 0.00 0.00 0.00
Zatézovaci stavy Cis. 3 - uzlova zatiZeni
uzel Fx Fy Fz Mx My Mz
kN kN kN kNm kNm kNm
g 0.00 0.00 0.00 30.00 0.00 0.00
25 0.00 0.00 78.50 0.00 0.00 0.00 |
43 0.00 0.00| -78.50 0.00 0.00 0.00
61 0.00 0.00 78.50 0.00 0.00 0.00
79 0.00 0.00| -78.50 0.00 0.00 0.00
97 0.00 0.00 61.00 0.00 0.00 0.00
115 0.00 0.00| -61.00 0.00 0.00 0.00
Zatézovaci stavy Cis. 7 - uzlova zatizeni
uzel Fx Fy Fz Mx My Mz
kN kN kN kKNm kNm kNm
9 0.00 0.00 0.00 -30.00 0.00 0.00
25 0.00 0.00 -78.50 0.00 0.00 0.00
43 0.00 0.00 78.50 0.00 0.00 0.00
61 0.00 0.00 -78.50 0.00 0.00 0.00
79 0.00 0.00 78.50 0.00 0.00 0.00
97 0.00 0.00 -61.00 0.00 0.00 0.00
115 0.00 0.00 61.00 0.00 0.00 0.00
C[SRLéjvﬁﬁx[?‘E 0 1 2 8 4 5 6 STR./ PAGE
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HPK engineering a.s.

Pk Nemcovej 30 STATICKY VYPOCET

042 18 KOSICE,

“engineering a.s. SLOVAKIA ZAKAZKA / CODE : 3821.2.006

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

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

OBJEKT /UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

Zatézovaci stav ¢. 3 - Plosna zatizeni

macro qx qay qz system
kN/mA2 KN/mA2 KN/mA2
4 0.00 0.00 -167.00 Prvek

ZatéZovaci stav ¢. 4 - Plogna zatizeni

macro qx qy © oz system
kN/mA2 kN/m"2 kN/mA2
7 0.00 0.00 -96.00 Prvek

Zatézovaci stav ¢. 5 - Plosna zatizeni

macro ax qy qz system
kN/m*2 kN/m"2 kN/m*2
2 0.00 0.00 -167.00 Prvek

Zatézovaci stav &. 6 - Plogna zatizeni

macro qx ay qz system
kN/mA2 kN/mA2 kN/mA2
4 0.00 0.00 -167.00 Prvek
Kombinace
Kombi Norma Stav soug,
1 STN - tinosnost 1 stale 1.00
1 STN - Unosnost 2 vietor x 1.00
1 STN - unosnost 3 vietor -y 1.00
1 STN - Gnosnost 4 plna 3N 1.00
1 STN - tnosnost 5 plna 1N 1.00
1 STN - inosnost 6 plna 2N 1.00
1 STN - tinosnost 7 vietor y 1.00
2 STN - pouzitelnost 1 stale 1.00
2 STN - pouzitelnost 2 vietor x 1.00
2 STN - pouzitelnost 3 vietor -y 1.00
2 STN - pouzitelnost 4 plna 3N 1.00
2 STN - pouZitelnost 5 plna 1N 1.00
2 STN - pouzitelnost 6 plna 2N 1.00
2 STN - pouzitelnost 7 vietor y 1.00

Zakladni pravidla pro generovani kombinaci na Gnosnost.
1:1.10*2S1/1.20*2S4 [ 1.20*ZS5/ 1.20*Z56
2 :1.10*281/1.20*252 [ 1.20*2S3 1 1.20*ZS54 | 1.20*ZS5 / 1.20*ZS6 / 1.20*ZS7

Zakladni pravidla pro generovani kombinaci na pouzitelnost.
1:1.00*251/1.00*2S84 / 1.00*ZS5/ 1.00*256
2:1.00*Z81/1.00*2S2/1.00*ZS3/ 1.00*ZS4 / 1.00*ZS5 / 1.00*2S6 / 1.00*ZS7

Vypis nebezpeénych kombinaci na tinosnost
1/ 1:+1.10*281+1.20"2S4+1.20*ZS5+1.20*ZS6

Vypis nebezpecnych kombinaci na pouzitelnost
1 1:+1.00*Z281+1.00*Z2S4+1.00*255+1.00*2S6

CiSLO REVIZIE
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042 18 KOSICE,
SLOVAKIA

“iengineering a.s. ZAKAZKA | CODE : 3821

ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS Gmbm

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

OBJEKT /UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

Sily v uzlech.Zatézovaci stavy - 2

Sily v uzlech.Zatézovaci stavy - 3

GISLO REVI
REV. Mo.':zuE 0 1 2 3 4 5 6 ST;. | PAGE
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HPK engineering a.s, - - v
& Némcovcj 30 STATICKY VYPOC ET
“tengineering a.s. 04§Ll g\'fff;,fp" ZAKAZKA | CODE : 3821
ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS Gmbm

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

OBJEKT/UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 ~ LAR TANK

CISLO REVIZIE
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o HPK engineering a.s. 7 \/V .
e Hratact il STATICKY VYPOCET
S NN B 042 18 KOSICE
-{ " A £ .
engineeringa.s SLOVAKIA ZAKAZKA | CODE : 3821
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA/JOB:  |KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9
OBJEKT/UNIT: SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK
Spojita zatizeni 2D.ZatéZovaci stavy - 6
Sily v uzlech.Zatézovaci stavy - 7
CI%SVFSXI?'E 0 1 2 3 4 5 6 STR./ PAGE
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HPK engineering a.s.
Némcovej 30
042 18 KOSICE,
SLOVAKIA

STATICKY VYPOCET

ZAKAZKA | CODE :

3821.2.006

ZAKAZNIK/ CUSTOMER :

AIR LIQUIDE AGS Gmbm

STAVBA/JOB:  |KYSLIKOVY APARAT .9 / AIR SEPARATION UNIT No.9
OBJEKT/UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK
Podlozi
Jméno Typ C1ix C1ly Clz 32X C2y SigZpl
umisténi MN/m*3 | MN/m*3| MN/m*3 MN/m MN/m kN/m"2
gravel slighthy | Pod desku, patku 0.000 0.000 35.000 0.000 0.000 0.000
silly, stiff
Protokol o vypoctu.
Linearni vypocet
Potet 2D prvki 443
Pocet 1D prvki 0
Pocet uzll sité 367
Pocet rovnic 2202
Zatézovaci stavy ZS 1 stale
ZS 2 vietor x
ZS 3 vietor -y
ZS 4 plna 3N
ZS 5 plna 1N
Z5 6 plna 2N
ZS 7 vietor y
Ohybova teorie Mindlin
Suma zatiZzeni a reakci.
X Y Z
zat. stav 1 zatizeni 0.0 0.0 -4559.9
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 4559.9
zat. stav 2 zatizeni 0.0 0.0 0.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 0.0
zat. stav 3 zatiZzeni 0.0 0.0 -1097.5
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 1097.5
zat. stav 4 zatizeni 0.0 0.0 -768.2
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 768.2
zat. stav 5 zatiZzeni 0.0 0.0 -1097.5
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 1097.5
zat. stav 6 zatizeni 0.0 0.0 -1097.5
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 1097.5
zat. stav 7 zatizeni 0.0 0.0 0.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 -0.0
CISRL&EEXE:HE 0 1 2 3 4 5 6 STR./ PAGE
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174 e .0 STATICKY VYPOGET

042 18 KOSICE,
SLOVAKIA

“lengineering a.s.

ZAKAZKA | CODE : 3821.2.006

ZAKAZNIK/ CUSTOMER : [AIR LIQUIDE AGS Gmbm

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

OBJEKT/UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 - LAR TANK

2.4.3 Vysledky: vnltorné sily

Kombhi FEM :
C18TN - tnosnost
C2 STN - pouzitelnost

Globalni extrémy

Rotace planarniho systemu: Ne
Dimenzaéni veli¢iny - ohybové, membranove

prvek | mxD+ myD+ mxD- myD- nxD nyD
[kNm/m] | [KNm/m] | [KNm/m] | [KNm/m] | [kN/m] [kN/m]
328| 135.066 | 47.062 | 169.497 | 123.356 0.000 0.000
11 0.000 3.380 29.676 0.000 0.000 0.000
307| 122.750 | 66.174 | 161.394 | 107.049 0.000 0.000
1] _0.000 0.000 36.238 3.798 0.000 0.000
238 0.000 0.000 543.821 | 224.645 0.000 0.000
1 0.000 0.000 0.000 0.000 0.000 0.000
235 0.000 0.000 517.371 | 236.270 0.000 0.000
1] 0.000 3.380 29.676 0.000 0.000 0.000
0.000 3.380 29.676 0.000 0.000 0.000
0.000 3.380 29.676 0.000 0.000 0.000
0.000 3.380 29.676 0.000 0.000 0.000
0.000 3.380 29.676 0.000 0.000 0.000

I LN LN Y

Vybér proveden pro makra :1/8

CISLO REVIZIE
. REV. No. : 0 1 2 3 4 5 6 STR. | PAGE
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‘ . HPKengineering a.s. Y Y -~
AP o ” g STATICKY VYPOGET
“Aengineering a.s. 0“321}3\5,35:25’ ZAKAZKA [ CODE : 3821
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/ JOB:

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

OBJEKT / UNIT :

S0 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

VA7)
max LT KO
I 501,988

460,156
418.324
376,491
314,650
: .R27
250.994
209,162
167,329

Vnitini sila - max mxD- - Kombi FEM

125,497
B3. 665
41.8632
in 0,000

JrmOaTmaOozTLrnC X

112

max nyD=" [Ellm7H)
s TRE TN
il BN
14 1aa 4y

H | By AR
I 104, 0%
E L |
n Tl 608

Vnitini sila - max myD- - Kombi FEM

& 59,024
B 6. 344
A 1R.175
i 0. onn

112
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HPK engineering a.s.

Némcovej 30
042 18 KOSICE,
SLOVAKIA

STATICKY VYPOCET

ZAKAZKA | CODE : 3821.2.006

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

STAVBA/JOB :

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

OBJEKT/UNIT:

S0 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

2.4.4 Vysledky : deformacie

Kombi FEM :
C1 STN - tnosnost
C2 STN - pouzitelnost

Globalni extrémy

uzel | Ux Uy Uz Fix Fiy Fiz
[mm] [mm] [mm] | [mrad] | [mrad] | [mrad]

11 0.000] 0.000] -3.369| 0.440| -0.059| 0.000

1 0,000 0.000] -3.369] 0.440] -0.059| 0.000

1] 0.000] 0.000] -3.369| 0.440] -0.059] 0.000

1 0.000[ 0.000{ -3.369| 0.440| -0.059] 0.000

15| 0.000f 0.000] -0.606] 0.391] -0.094] 0.000

1 0.000] 0.000| -5.272] 0.079| -0.116] 0.000

8| 0.000f 0.000f -2.707( 0.447| -0.059] 0.000

9] 0.000f 0.000f -1.958| 0.068| -0.182] 0.000
268] 0.000] 0.000] -3.213] 0.442| -0.058] 0.000
540 0.000] 0.000| --2.822| 0.070] -0.185] 0.000
1] 0.000{ 0.000{ -3.369| 0.440| -0.059| 0.000

1 0.000f 0.000] -3.369| 0.440| -0.059] 0.000

Vybér proveden pro makra :1/8

min Uz mm]
man -1.464
H =157
1 =21.,050
) L -2.343
B -2.63R
J J —2.929
\ i -3.222
13} G -3.514
\ E =L R07
D =1.100
(5 =q.3u3

B 4.&8
faS 4.479

Ln el T §

Deformace - min Uz - Kombi FEM : 1/2
CISLO REVIZIE
&
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HPK engineering a.s,

Némcovej 30 STATICKY VYPOCET
042 18 KOSICE, =
SLOVAKIA ZAKAZKA | CODE : 3821.2.008
ZAKAZNIKI CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA/JOB:  |KYSLIKOVY APARAT &.9/ AIR SEPARATION UNIT No.9
OBJEKT / UNIT :

S0 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

in

A4
R
AN
.430
LAeh
LAl
A7
Al
Aue
LAy
Ao
L34
.30z

Deforma_ce - max Fix - Kombi FEM : 1/2

min Fiy

Deformace - min Fiy - Kombi FEM : 1/2
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HPK engineering a.s.

Nemeove 30 STATICKY VYPOCET
042 18 KOSICE, :
SLOVAKIA ZAKAZKA|CODE:  |3821.2.006

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

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

OBJEKT/UNIT: SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

Vysledky : kontaktni napéti
Kombi FEM :

C1STN - (nosnost

G2 STN - pouzitelnost

Globalni extrémy

prve | tauzx | tauzy | sigmz
k | [MPa] | [MPa] | [MPa]
0.000f 0.000{ 0.112
0.000] 0.000] 0.112
0.000] 0.000] 0.112
0.000] 0.000] 0.112
0.000{ 0.000| 0.181
0.000[ 0.000] 0.000

RN Vo) ) SN BEIY T R

Vybér proveden pro makra :1/8

H t, 167
0.153
h.13%

0,125
0.131
.04
0,084
n.nin
0056
[V E )
U.0MlE
0.0l4
in i, 000

=
m
FLTOAOMOCE X &

3

Kontaktni napéti - max sigmz - Kombi FEM : 1/2
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HPK i L STATICKY VYPOCET

042 18 KOSICE,
SLOVAKIA

“iengineering a.s.

ZAKAZKA | CODE : 3821.2.006

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

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

OBJEKT/UNIT:  |SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK/UNIT 3 — LAR TANK

2.4.5 Zatazovacie stavy ll.

Stav Jméno soug. Popis
1[stale 1.10|Vlastni vaha. Smér -Z
2|skuska 1N 1.20|Stalé - ZatiZzeni
3|vietor x 1.20|Nahodilé - Vybér.
4|vietor -y 1.20|Nahodilé - Vybér.
5|prazdne 3N 1.20|Stale - ZatiZeni
6|prazdne 2N 1.20|Stalé - Zatizeni
7|vietor y 1.20|Nahodilé - Vybér.

Skupina nahodilych zatizeni

M€r.
ZatéZovaci stavy &is. 3 - uzlova zatizeni

uzel Fx Fy Fz Mx My Mz
kN kN KN kNm kNm KNm
9 0.00 0.00 0.00 0.00 -21.00 0.00
16 0.00 0.00 78.50 0.00 0.00 0.00
34 0.00 0.00 -78.50 0.00 0.00 0.00
52 0.00 0.00 78.50 0.00 0.00 0.00
70 0.00 0.00 -78.50 0.00 0.00 0.00
88 0.00 0.00 61.00 0.00 0.00 0.00
106 0.00 0.00 -61.00 0.00 0.00 0.00

Zatézovaci stavy ¢is. 4 - uzlova zatiZeni

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

9 0.00 0.00 0.00 30.00 0.00 0.00
25 0.00 0.00 78.50 0.00 0.00 0.00
43 0.00 0.00 -78.50 0.00 0.00 0.00
61 0.00 0.00 78.50 0.00 0.00 0.00
79 0.00 0.00 -78.50 0.00 0.00 0.00
97 0.00 0.00 61.00 0.00 0.00 0.00
115 0.00 0.00 -61.00 0.00 0.00 0.00

Zat&Zovaci stavy ¢is. 7 - uzlova zatizeni

uzel Fx Fy Fz Mx My Mz

kN kN kN kNm kNm KNm

9 0.00 0.00 0.00 -30.00 0.00 0.00

25 0.00 0.00 -78.50 0.00 0.00 0.00

43 0.00 0.00 78.50 0.00 0.00 0.00

61 0.00 0.00 -78.50 0.00 0.00 0.00

79 0.00 0.00 78.50 0.00 0.00 0.00

97 0.00 0.00 -61.00 0.00 0.00 0.00

115 0.00 0.00 61.00 0.00 0.00 0.00
CE%L& Rﬁgi?iE 0 1 9 3 4 5 6 STR./ PAGE
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i STATICKY VYPOGET
‘engineering a.s. 042 18 KOSICE, ZAKAZKA | CODE : 3821

SLOVAKIA

ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

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

OBJEKT/UNIT:  [SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

Zatézovaci stav €. 2 - Plogna zatiZeni

macro ax qy qz system
kN/m"2 kN/m*"2 kN/mA2
2 0.00 0.00 -167.00 Prvek
ZatéZovaci stav €. 5 - Plosna zatizeni
macro ax qy qz system
kN/m*2 kN/m#2 kKN/m*2
7 0.00 0.00 -36.50 Prvek
_Zatézovaci stav ¢. 6 - Plogna zatizeni
macro ax qy qz system
: kN/m#2 kN/m"2 kN/m"2
| 4 0.00 0.00 -40.00|Prvek.
Kombinace
Kombi Norma Stav soug.
1 STN - tnosnost 1 stale 1.00
1 STN - Ginosnost 2 skuska 1N 1.00
1 STN - tinosnost 3 vietor x 1.00
1 STN - tnosnost 4 vietor -y 1.00
1 STN - Ginosnost 5 prazdne 3N | 1.00
1 STN - tinosnost 6 prazdne 2N 1.00
1 STN - Gnosnhost 7 vietor y 1.00
2 STN - pouzitelnost 1 stale 1.00
2 STN - pouzitelnost 2 skuska 1N 1.00
2 STN - pouzitelnost 3 vietor x 1.00
2 STN - pouZitelnost 4 vietor -y 1.00
2 STN - pouzitelnost 5 prazdne 3N 1.00
2 STN - pouzitelnost 6 prazdne 2N 1.00
L2 STN - pouZitelnost 7 vietor y 1.00

Zakladni pravidla pro generovani kombinaci na unosnost.

1:1.10*Z281/1.20*°2S2 / 1.20*ZS5 / 1.20*ZS6
2:1.10°281/1.20°282 / 1.20*ZS3 / 1.20*ZS4 / 1.20*ZS5/ 1.20*2S6 | 1.20*ZS7

Zakladni pravidla pro generovani kombinaci na pouzitelnost.

1:1.00*Z281/1.00*2S2 / 1.00*ZS5 / 1.00*ZS6
2:1.007Z81/1.00*ZS2 / 1.00*ZS3 / 1.00*ZS4 / 1.00*ZS5 / 1.00*ZS6 / 1.00*ZS7

Vypis nebezpeénych kombinaci na Ginosnost
1/ 1:+1.10*ZS1+1.20*2S2+1.20*ZS5+1.20*ZS6

Vypis nebezpeénych kombinaci na pouzitelnost
17 1:+1.00°ZS1+1.00*2ZS2+1.00*ZS5+1.00*ZS6
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HPK engineering a.s. ¥ i A
p e STATICKY VYPOCET
“angineering a.s. 04;835}8?:?’ ZAKAZKA I CODE :  |3821.2.008
ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm
STAVBA/JOB:  |KYSLIKOVY APARAT &.9 / AIR SEPARATION UNIT No.9
OBJEKT /UNIT:  [SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK
Podlozi
Jmeéno Typ C1ix Cily Cilz C2x C2y SigZpl
umisténi MN/m”3 | MN/mMm*3 | MN/m"3 MN/m MN/m kN/mA2
gravel slighthy | Pod desku, patku 0.000 0.000 35.000 0.000 0.000 0.000
silly, stiff
Protokol o vypoctu.
Linearni vypocet
Pocet 2D prvki 446
Pocet 1D prvka
Pocet uzll sité 367
Pocet rovnic 2202
' Zaté7ovaci stavy ZS 1 stale
ZS 2 skuska 1N
ZS 3 vietor x
ZS 4 vietor -y
ZS 5 prazdne 3N
ZS 6 prazdne 2N
ZS 7 vietory
Ohybova teorie Mindlin
Suma zatizeni a reakci.
X Y zZ
zat. stav 1 zatizeni 0.0 0.0 -4559.9
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 4559.9
zat. stav 2 zatizeni 0.0 0.0 -1097.5
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 1097.5
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 0.0 0.0 -292 .1
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 2921
zat. stav 6 zatizeni 0.0 0.0 -262.9
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 262.9
zat. stav 7 zatizeni 0.0 0.0 0.0
reakce 0.0 0.0 0.0
kontakt 0.0 0.0 -0.0
CIS?{LE%BE:.I:Z'E 0 1 2 3 4 5 6 STR./ PAGE

L F




CHBIE " N STATICKY VYPOGET

e 042 18 KOSICE,

*-'L;; . : = y
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ZAKAZNIK/ CUSTOMER : |AIR LIQUIDE AGS Gmbm

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

OBJEKT/UNIT: SO 006 ZAKLAD ZASOBNIKA KVAPALNEHO AR / FOUNDATION OF LIQUID AR TANK / UNIT 8 — LAR TANK

2.4.6 Vysledky: vnitorné sily II.

Kombi FEM ;
C1 STN - Ginosnost
C2 STN - pouZitelnost

Globalni extrémy
Rotace planarniho systému: Ne

Dimenzacni veli¢iny - ohybové, membranové
Zavislé hodnoty

prvek| mxD+ myD-+ mxD- myD- nxD nyD
(kKNm/m] | [kNm/m] | [kNm/m] | [kNm/m] [KN/m] | [kN/m]
271 303.645| 44.454 0.000 1.379] 0.000| 0.000
1 0.000 4.458 15.015 0.605[ 0.000{ 0.000
263| 267.323| 69.592 0.000 0.096[ 0.000{ 0.000
1 0.000 0.000 27.455 9.935| 0.000] 0.000
141 0.000 0.000f 100.271 41.518( 0.000] 0.000
1 0.000 0.000 0.000 0.000] 0.000] 0.000
55 0.000 0.000 60.210[ 126.128| 0.000[ 0.000
1 0.000{ 0.000 0.000 0.000] 0.000{ 0.000
1 0.000[ 4.458 15.015 0.605( 0.000{ 0.000
1 0.000{ 4.458 15.015 0.605( 0.000{ 0.000
1 0.000f 4.458 15.015 0.605| 0.000] 0.000
1 0.000f 4.458 15.015 0.605] 0.000{ 0.000

Vybér proveden pro makra :1/8

T il

Fr@ - DM @x DX
=

R R
A
= i e

Vnitini sila - max mxD+ - Kombi FEM 112
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2.4.7 PosUdenie prierezu

My = 536,3 kNm

- alko prosty betén ~ hr. dosky 2,00m

b.h’ 1,00 . 2,00
My = tu. —— IARw=1. ———— 1,4.1,05. 10* = 980 kNm > M, = 536,3 kNm
6 6
1avrh konstrukénej vystuze: #40 Vid/m
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