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Predmet, Géel a rozsah posudenia

Predmetom postidenia je jestvujuci stolovy zaklad uréeny pre novu nadrz LIN, ktora bude stc¢astou novej linky
kyslikového aparatu ¢.9. v areéli US Steel Kosice.
Ugelom postidenia je posudit pdvodnu projektovi dokumentaciu pri zohladneni aktualneho stavu zakiadu na

nové zataZenie a overit staticky vypocet firmy KMW pre novy stav.

Overovana dokumentacia

o Staticky vypotet — Static Calculation 7574, KMW Saarbriicen-Brebach, Oktober 2004
o Dostavba NHZ PC — kvapalinové hospodarstvo O2+N2 — objekt 322 — Zaklady skvapalfovaca,

zasobnikov a odparovagov, Hutny Projekt KoSice, Jun 1978

Podklady, Pouzita literatara

o Technicka sprava &.70 04 0227 — Kontrola Zelezobeténového zakladu pre LIN zasobnik v U.S. Steel
Kosice, TSUS pobotka Kosice, Oktober 2004

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

o DIN 1045 (07.88) — Beton und Stahlbeton, Bemessung und Ausflihrung / Navrhovanie beténovych
konstrukcii

o STN 73 0035 — Zatazenie stavebnych konstrukcii

o STN 73 1001 — Zakladova p6da pod plosnymi zakladmi

o STN 73 1201 — Navrhovanie beténovych konstrukeii

Posudenie zakladu

1) Staticky vypocet

Po kontrolnom prepoéte metddou koneénych prvkov za pouzitia 3D modelu s uloZenim zakladu na pruznom
podlozi bolo zistené Ze vntorné sily v mieste opretia stipov o dosku prekraduj unosnost prierezu dosky.
Povodny vypodet z roku 1978 bol realizovany na baze tabuliek a ratal s kontinualnym podoprenim konstrukcie,
nezohladioval véak tuhost' prieviaku. Z toho dévodu v pévodnom vypocte nemohli byt zohladnené lokalne
&pitky tangencialnych ohybovych momentov v miestach stipov vzniknutych od niZ8ej tuhosti prieviaku tak

v spodnej ako aj hornej dosky.

Staticky vypodet fy KMW zohtadnil tento nedostatok zavedenim podoprenia medzi stipmi &im vzniklo spojité
podoprenie oboch dosiek. Takyto model preukazal Ze doska je schopna prenasat zatazenia od nového LIN
tanku. Sucasne je véak potrebné toto podoprenie zabezpetit vymurovanim novej steny zo Salovacich tvarnic

medzi stlpmi.

2) Stav zakladu
No overenie skutoéného stavu zakladu zrealizoval Technicky a Skusobny Ustav (TSUS) skugobné merania

pevnosti betonu nedestruktivnymi skuskami ako overenie stavu vystuZze hornej dosky.
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Skugkami bolo zistené Ze betdn konstrukcie vykazuje vy$siu pevnost ako bola predpokladana v projekte. Trieda
betonu predpisana v projekte je Blll — v zmysie platnej STN je to beton triedy B25. Na stavbe dosiahnuty beton
je triedy B35. Na hornom povrchu hornej dosky sa nachadza tenka vrstva jemnozrnného betonu ktora je takmer
Upine rozpadnuta. PouZita vystuz je v sulade s projektom 10425 (V). Vysledky prieskumu poukazuji na zly stav
hornej vystuze v hornej doske. Ta je miestami Gpine bez krytia a korozia dosahuje az 2,5 mm ¢o v prepotte
predstavuje ubytok az 53% plochy vystuZneho pruta.

Prepotet konstrukcie na nové zatazenie preukazal schopnost dosky prenasat zatazenie av$ak pri pinej ploche
vystuze (vyuzitie prierezu cez 90%). Zohladnenim Ubytku plochy prita je vyuzite hiboko cez 100% a teda
prierez nevyhovuije. Z toho dovodu je potrebné prijat dodatocné opatrenia a konstrukciu v danom mieste

sanovat’ a zosilnit'.

Navrh opatreni

Sanécia hornej dosky sa zrealizuje nasledovne:
- odstrani sa vrstva porugeného betdnu v hrabke 50 mm
- povrch sa zdrsni
- skorodovana vystuZ sa odstrani
- neskorodovana vystuz sa ponecha resp. ¢iastoéne odstrani
- zrealizuje nova vystuz
- vybetonuje sa nova doska v hribke ca 20 cm
- pre zabezped&enie spolupdsobenia novej a starej dosky sa v celej ploche zrealizuje prepojenie
Smykovymi tfimi (vitané a lepené do jestvujucej dosky)
Realizacia spojitej podpory
- medzi stipmi sa zrealizuje na celt vy3ku stipov a na 8irku prieviaku nova stena z beténovych alovacich
tvarnic vyplnenych betonom a vystuZenych vystuZou.
- hotova stena sa aktivizuje vyklinovanim a expanznou mailtou
Ostatné ¢asti zakladu

- cely povrch beténu v styku so vzduchom doporu€ujem sanovat vhodnym sanacnym materialom

Zaver

Existujuci zaklad je mozné vyuzit pre novy LIN tank za predpokladu sanacie a (prav zakiadu popisanej
v predoslej ¢asti. Pre tento Ugel bude vypracovany samostatny projekt sanacie zakladu, ktorého su¢astou budu

taktieZ Upravy vynitené samotnou technolégiu (kotvenie nadrze, atd).

Vypracoval:  Ing. Lubor Pikula

autorizovany stavebny inZinier
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Subject, Purpose and Scope of Opinion

The subject of opinion is existing table foundation for new LIN tank which will be as the part of new ASU unit in
US Steel KoSice area.
Purpose of opinion is to check the original project with considering of actual foundation condition under new

load and to verify new structural analysis prepared by KMw

Documents to be verified

o Structural Analysis — Static Calculation 7574, KMW Saarbruicen-Brebach, October 2004
o Original project by Hutny Project: “Dostavba NHZ PC — kvapalinové hospodarstvo O2+N2 — objekt 322

— Zaklady skvapalfiovaga, zasobnikov a odparovacov” , June 1978

Used codes, Literature

o Technical Report No 70 04 0227 — Check of concrete foundation for LIN tank in US Steel KoSice, civil
Eng. Technical and Testing Institute (TSUS), October 2004

o Detailed Engineering Geological Survey — Final Report, Montana s.r.0., May 2004

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

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

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

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

1) Structural Analysis

After check analysis using of 3D FEM model with elastic bedding of foundation was discovered that internal
forces in slab at column — slab connection are bigger than allowable for this place. Original project form 1978
was based on tables and calculated with full radial support. Different stiffness of main beam (in comparsion with
column) was not considered. Therefore local tangential bending moments at columns due to lower main beam
stiffness for both — bottom and top slabs could not be taken into consideration.

Structural Analysis provided by KMW considering this fact by additional bearing wall. This model shows that
under these conditions it is able to use existing slab for new LIN tank. However it is necessary to provide new
wall between columns. For the wall will be used system of concrete bricks filled with concrete — concrete

brickwall.

2) Foundation quality
To get actual condition of foundation there was survey prepared by TSUS. There was provided non-destructive

testing of concrete grade as well as the check of reinforcement.
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Results show that concrete quality is higher than designed. Concrete grade in original project was BIIl -
according to valid STN standard it represents concrete grade B25. Real concrete grade is B35. On top surface
is layer of poor concrete quality probably caused by finishing of concrete. This layer is almost completely
crushed. Used reinforcement is same as designed — grade 10425 (V). Results shows that top layer of
reinforcement on top stab is locally without concrete cover and corrosion is up to 2,5 mm. This represents
reduction of reinforcement area up to 53%. Check calculation shows that slab has sufficient bearing capacity
(over 90% capacity utilization) but with full reinforcement area. Taking the corrosion into consideration the
section capacity is utilized much more than 100% and therefore section does not satisfy. Hence it is necessary

to provide additional reinforcement and concrete reconstruction.

Reconstruction proposals

Top slab reconstruction:

- removing of crushed concrete in thickness of approx 50 mm

- surface roughing

- removing of corroded reinforcement

- healthy reinforcement remain or partially will be removed

- new layer of reinforcement

- new concrete layer in thickness of approx 200 mm

- for interconnection between old and new concrete will be provided shear anchoring
New radial continuous support

. between recent columns to full height and main beam width will be new wall provided by using of

concrete bricks filled with concrete and reinforced with reinforcement

- finished wall will be activated with gussets and expansion mortar

Other parts of foundation

- whole surface of foundation will be rescued by using rescue paint or layer material
Conclusion

It is possible to use existing foundation for new LIN tank providing reconstruction and modifications mentioned
above. For the reconstruction will be prepared new project which consider also modifications required by

technology itself (tank anchorages, and so on).

Prepared: Ing. Lubor Pikula

structural engineer VoL :




Static Calculation 7574

Part 2

Air Liquide AGS GmbH
Fltingsweg 34
47805 Krefeld

K70101, ASU No. 9 Kosice
Tank Farm existing foundation
1000 MT LIN-Storage Tank
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Remarks

The following structural (static) calculations provide the calculatory proof for the
altered loads on the exist. LIN reserve tank foundation resulting from the new
tank.

The existing foundation consists of a 1.0 m thick foundation slab with an 80 cm
thick table slab standing on 8 reinforced concrete column legs on the foundation
slab. The outside diameter of the table slab as well as that of the foundation
slab amounts to 12.50 m.

According to the as-built foundation documents submitted, there is a reinforced
concrete downstand beam w/d = 60 x 40 cm supporting the table slab which
was included in the old calculations as linear load. Upon revew of the static
calculation of the foundation it was discovered that occuring tangential forces on
the table slab, exerted additionally on the vertical load were not taken into
consideration in the original calculation. For the above-mentioned reason the
exist. downstand beam is too weak, resp. reinforced incorrectly to support linear
loads on the table slab.

The following calculations are based on the construction of solid brickwork walls
to be constructed under the exist. downstand beam to support linear loads.

The following structural calculations determine the occuring tangential forces
resulting from the new tank loads and compares these with the original
calculations.

Accordingly the results of the calculations reveal that all dimensions calculated
for the new tank loads are smaller than the dimensions of original structural
calculations. In the calculation of the new tank loads the assumed loads were
increased analog to the original calculations by safety factor of 1.2.

According to Air Liquide AGS GmbH loads resulting from earthquakes need not
be taken into consideration.

The max. foundation pressure calculated for the new tank loads amounts to
250 kN/m*2. According to the soil report submitted the permissible soil pressure
for the load bearing gravel layer and the exist. foundation dimensions-amounts
to approx. 500 kN/m”2.

Calculation are based on:

Specifications through the Cotracting Agency
any relevant regulations
Load specifications CMO Arles, 783-101, dated July 28, 2004

IKivIAL
ingenieurgesellschaft mbH
Saarbriicker Strafie 9
66130 Saarbriicken-Brebach
Telefon (0681) 8 83 13-0

Telefax (0681) 8 83 13-88
E-Mall info@kmwe-ing.de
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[@ M F} ARLES} 1, Rue Capernic - 2., Nord - 13200 ARLES 13, Avenue de Coucy .

R®: 04.90.93.33.30 - T¢16fax:04.90,93.33.31 02200 SOISSONS
Constructions Métalliues Mail:contact@cmparles.com R®: 03.23.93.60.60 - Téléfax:03.23.93.60.78
et Préfabrication d'Arles Miail: cryo.soissons@cmparles.com
Dossier CMP Arles : 783 Page/Sheet 35
Client / Customer : MIESSER ' ' Engincered System N° Rev 0
Plan N° : 783-101 CIVIL ENGINEERING DATA FOR CIVIL ENGINEERING | 7 ¢y BohelefScale

F1 CONCENTRATED LOAD
F2 UNIFORM LOAD

v
RERRR

F3_ CONCENTRATED LOAD
\

F4 UNIFORM LOAD

\
| F5_TENSILE FORCE ON ANCHOR STRAPS (¥%%)
| INNER VESSEL SHELL |

I

F6 TENSILE FORCE
ON ANCHOR BOLTS

|
| OUTER CASING J\‘L

------------------------------

Loads in metric tons, moments in metric ton meters

A/FULL OF LIQUID WITHOUT GAS PRESURE
Fl=51 F2=55,1 F3=37.1 F4=1081.4 F5=0

B/ FULL OF LIQUID WITH GAS PRESURE ’
F1=51 F2=55,1 F3=0 F4=1234.4 F5=3.63x32=116.16

¢/ HYDROPNEUMATIC TEST
Fi=51 F2=6.8 F3=0 F4=1507.4 F5=5.03x32=160.96

D/ LOADS DUE TO THE SNOW(see note 5)
F1=18

E/ LOADS DUE TO WIND (see note 5)
SHEAR FORCE: 27 MOMENT(at 0.00CMP):290.8  F6=8x12=96

FH-CADS DUE-FO-EARTHOUAIS (seemote 5 —
Foml 2SIk - S—FG=39x =46

(***) 10% of straps (with a2 mini of 4 straps, every 90°)
shall be individually tested at the force of 12.4Tons , at time of slab acceptance.

Ce document est la propriété de CMP Arles. Il ne ponrra sans autorisation écrite &tre utilisé ou cormmuniqué  des tiers, toutes
précautions utiles seront prises pour éviter sa divalgation.
This document is the property of the CMP dries. It may not be used or transmitted 10 third parties without the written:consent of the company.
All necessary precautions shall be taken to avoid disclosure.
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) £ SEE PAGES 10 TO 13
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Ce docament est 1a propriété de CMP Arles. Il ne pourra sans autorisation écrite étre utilisé on communique 3 des tiers, toutes
précautions utiles seront prises poux éviter sa divulgation.
This document is the property of the CMP Arles. It may not be used or transmitted to third parties without the written consent of the company.
All necessary precautions shall be taken to avoid disclosure.




_[-

DEPARTEMENT CRYOGENIE SOISSONS
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Dossier CMP Arles : 783 . Page/Sheet T
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(PLAN VIEW) 1/100

HOLD

120r16 ANCRAGES SUIVANT DETAIL 2
120r16 bolting see detail 2 on page 8

90°

270

e ——

see defall 4
on page 9

32 ANCRAGES D'APRES DETAIL 1
32 straps see detail 1 onpage 7

Ce document est Iz propriété de CMP Arles. Il ne pourra sans autorisation écrite étre wtilisé ou communiqué 3 des tiers, toutes
précautions utiles seront prises pour éviter sa divulgation.

This document is the property of the CMP Arles. It may not be used or transmirted to third parties withowt the written consent of the company.

All necessary precautions shall be taker to avoid disclosure.
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5
|

Concrete h = 80 cm

Concrete h = 100 cm

new Load bearing Wall of Brickwork

System

CAPROJ340\Pojekte\7574vorh-LIN-Tank\EndaUligh1000-MT-LiN.epw
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A1 = 5.242*Pi = 84,95 mA2

A2 = §,2542*Pi-84.95 = 37.77 m"2

U1 =12,15"P1 = 38.17 m

C:\PROJ340\Projekta\7574\vorh-LIN-Tank\Endgiiig\1000-MT-LIN.epw
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Basic data
Type of structure : General XYZ

‘Number of-nodes: - 75
Number of members: 32
‘Number.of 1D macros: 24
Number of bound. lines: 1
‘Number:of ZD-macros: = -7
Number of profiles : 1
‘Number:of cases: 8
Number of materials: 3

Material

SE'modulus - /26000;00‘MPa :
~ Poisson coeff. 0.17 ‘
“ Density ;- 12500:000kgimA3
- Extensibility  0.01 mm/mK
KSMauerwerk . e
E modulus  11000.00 MPa
“.7 - ‘Poisson-coeff. ©0:20.
~ Density 1600.000 kg/m"3
LR el Extensibility T 40:01:mmimiK )
B 25 gewichtslos -
el SE:modulus o f-30000:00:MPa.
Poisson coeff. 0.20
“Density. - - 0.000:kg/m"3
Extensibility 0.01 mm/m.K

List of material
Group of members !

1/32

no. Name: quality unitweight length weight
kg/m . m kg

List of material - Macro2D
Group of members :

1/13

=i Snrakgmit3i
3 B 15 2500.00 220.76 551907.47
7 KS'Mauerwerk ‘KS:Mauerwerk 1600.00 22146  35453.05

The total weight of the structure: 587360.52 kg

C:\PROJ340\Projekie\7574\vorh-LIN-TenK\EndgOHig\1000-MT-LIN.epw
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Nodes

39  0.000
‘2 0:000 6.250 :0:000 40 -4:900
3 -6.250 0.000 0.000 41 0.000
"4 :0.000 +6.250 0.000 42 . <4:900
5 5200 0.000 0.000 43 -6.075
56 +2:600 4:503. =0.000 44 0,000
7 .2.600 -4.503 0.000 45  6.075
"8, 40;000. “5:200 0:000 46 -5:613
9 -5.200 0.000 0.000 47 5613
0. +0:000 5200 ' +0.000 48 ~4.206
11  4.600 0.000 0.000 49  4.296
‘- 52:300 - 13:984. <0:000° 50 ~2.325 .
13 -2.300 -3.984 0.000 51 2.325
44 43900 - 50:000  10:000° - 152 :0:000.
15 -2.450 4.244  0.000 53 -0.000
46 " 52:450. --4.244 " :0:000 54 2325 -
17 0.000 4.600  0.000 55 -2.325
48+ 4:600 * ©0:000 .- 70.000 - 56 4.206
19 0.000 -4.600 0.000 57 -4.296
Y 0 4:250 . £0:000  +53{000, BB 5613
21 0.000 6.250 -3.000 59 -5.613
- 522756250 “0:000 <3:000- 80 -6.075
23 0.000 -6.250 -3.000 61 -5.613
24+ #5200+ £0.000 - ~3{000 62 -4.206"
25 -2.600 4.503 -3.000 63 -2.325
96 . +2:600. ~4:508 - ~3:000 64 0000
27 0.000 5.200 -3.000 65 2.325
. 128 35:200. +0:000 - <3:000 66" 4296
29 0.000 -5.200 -3.000 67 5.613
30 4:600  “0:000 -3.000" 68 6.075
31 -2.300 3.984 -3.000 69 5.613
.32 .4.800 . -:3:984 -3:000 70 -4.296
33 4.900 0.000 -3.000 71 2.325
"84 .2.450 4.244 -3.000 72 =0.000
35 -2.450 -4.244 -3.000 73 -2.325
.36 70000 4600 -3.000 74 <4296 -
37 -4.600 0.000 -3.000 75 -5.613
38 0,000 --4:600 -3.000
Members

4,900 -3.000
:0.000  -3.000
4,900 0.000
0,000 :0.000
0.000 0.500
0,000 ~0:500
0.000 0.500
“2.325° 10500
-2.325 0.500
4,296 0:500
-4.296  0.500
5613~ :0:500
-5.613  0.500
"46:075 . 40:500.
-6.075 0.500
5:613  +0:500
-5.613  0.500
4:296 =0:500"
-4.296  0.500
=2.325" <0:500.
-2.325  0.500
40:000. *20:000
2.325 0.000
4;296.+90:000 .
5.613  0.000
#6:075 20:000
5.613  0.000
4.296° 0:000
2.325 0.000
0;000. 0:000
-2.325  0.000
<4.206 . :0:000
-5.613  0.000
.46:075 °0:000
-5.613  0.000
~4,296. <0.000
-2.325 0.000

1 1 43 44 6.075 0.00 1-KRE!IS (50.0) B 25 gewichtslos
' 2 44 45 8.075 0.00 1 -KREIS:(50.0) :B25.gewichislos
2 3 46 44 6.075 0.00 1-KREIS(50.0) B 25 gewichtslos
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‘ 4
3 ‘B
6
i 7
8
B g
10
6 11
12
7 13
14
8 45
16
B R 4
10 18
S TR |
12 20
B2
14 22
15 J 123
16 24
A7 26
18 26
g 2T
20 28
21t 20
22 30
X B X
24 32
Boundaries

48 44 6075 -0.00
44 49  6.075 0.00
- 450 44 6,075 -0.00
44 51 6.075 0.00
B2 44 . 76:075 - 70.00
44 53 6.075 0.00
54 44 6076 :0.00
44 55 6.075 0.00
56 44 - 8:075- °0.00
44 57 6.075 0.00
58 A4 6:075  0:00
44 59  6.075 0.00
90 . -43°  -:0:500. :0:00
61 46 0.500 0.00
562 0 4B 50,500 +0:00
63 50  0.500 0.00
647 . 1525 503500 <0:00
65 54 0.500 0.00
466 56 0500 0:00
67 58 0.500 0.00
g8 w45 0 50:500 10.00
69 47 0.500 0.00
L7049 40500 - 40:00
71 51  0.500 0.00
72 ° B3 - 70:500 '0.00
73 55 0.500 0.00
74 B7 . #0i500 - <0.00
75 59 0.500 0.00

nd ype: #node
1 Circle 1,2,3
2" :Circle . 56,7
3 Circle 5,8,9
4 Circle . 11,12,13
5 Circle 14,15,16
B “Circle "11,17,18
7 Circle 20,21,22
.8 :Circle 24,25,26
2D Macros

10
1
12
13
14
16

1 - KREIS (50.0)
1 - KREIS (50.0)
1 - KREIS (50.0)
4 -KREIS (50:0)
1 - KREIS (50.0)

“1 -KREIS (50.0)

1 - KREIS (50.0)

4 <KREIS {50:0)

1 - KREIS (50.0)

- 1--{KREIS:(50.0)

1 - KREIS (50.0)

© 11 -KREIS (50:0)

1 - KREIS (50.0)

1 -KREIS|(50.0)

1 - KREIS (50.0)

.4 KREIS:(50:0)
1 - KREIS (50.0)
1 <KREIS{(50.0) .
~1-KREIS (50.0)
" -KREIS/(50:0)

1- KREIS (50.0)

-4 -KREIS¥(50i0) .

1 - KREIS (50.0)

© 4 ~KREIS (50.0)

1 - KREIS (50.0)

4 - KREIS{(50:0):
1 - KREIS (50.0)
4 <KREIS:(50.0)

1 - KREIS (50.0)

B 25 gewichtslos
'B25.gewichtslos
B 25 gewichtslos
'B.25.gewichtslos
B 25 gewichtslos
B.25:gewichtslos
B 25 gewichtstos
‘B.25:gewichtslos
B 25 gewichtslos
‘B 25:gewichislos
B 25 gewichtslos
‘B 25:gewichtslos:
B 25 gewichtslos
;B 25:gewichtslos
B 25 gewichtslos
= B:25:gewichtslos
B 25 gewichtslos
:B'25,gewichtsios -
B 25 gewichtslos
‘B 25.gewichtslos -
B 25 gewichtslos
B 25:gewichtslos
B 25 gewichtslos
:B.25:gewichtslos
B 25 gewichtslos
‘B .25:gewichtslos :
B 25 gewichislos
B 25:gewichtslos
B 25 gewichtslos

Circle 24,27,28
‘Circle *:30,31,32
Circle 33,34,35
“Circle’ :30,36,37
Circle 33,39,40
Line .33;14 -
Circle 14,41,42
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ype:
B15
-Boundary: 1

=num

Thickness 0.80 m

Nodes : 4,60,61,62,63,64,65,66,67,68,60,70,71,72,73,74,75

A Hole: 2

- “B15 “Thickness :0:80-m
Boundary: 3
“Nodes *. 40
~ 1 Hole: 4
o dnnerdine: - B

%815 Thickness 0:80-m:
Boundary: 6
. Nodes: - 18 =

_sBM5 - “Thickness 1:00m: -
, Boundary: 7
Y. U iNedes: . 28 il
1 Hole: 8
.. B15 ~Thickness 1.00 m
T Boundary:c 9 oo oo
- Nodes: 2
S Hole: Dot 40 e
1 Innerline: 11
B15  Thickness 1.00m
Boundary: - 2.
Nodes : 38

© KS Mauerwerk Thickness 0.24 m
L :Boundary: | 18,414,454 .

Profiles

D 50.0 cm

KREIS (50.0)
Profile no. 1 - KREIS (50.0)

r""_:
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Material : 8 - B 25 gewichtslos
963495¢+003:cm
0.850
:'3:067962e+005cm”4

13.067962e+005 cm*4

3.896267e-009 cmA4 6.135923e+005 cm”4
':0.000000e+000 cm6 . U
 1.224073e+004 cm"3  Welz: 1.224073e+004 cm"3
+2.079339e+004 cm”3 “Wplz: .2:079369e+004.cmA3
: 0.00cm cz. 0.00cm
dys T 2i80em iz 12:50.cm -

dy:  0.00cm dz. ~ 0.00 cm
:Outlines * SR _156:88.em

Type for check: Untypical section

Hinges
The stiffeness values of line hinges are stated in 1 m’ of length

fixfiyfiz beg - fixfiyfiz
- Fixfiyfiz  beg - - Hixfiyfiz - ‘beg
fixfiyfiz beg ~ fixfiyfiz  beg
. Hfixfiyfiz “beg -  sfixfiyfiz “beg

fixfiyfiz beg
fixfiyfiz “beg

 fixfiyfiz  beg
. Hixfiyfiz - beg

fixfiyfiz beg ~ fixfiyfiz  beg
Hixfiyfiz ‘beg. Lo ik
fixfiyfiz beg 718 fix

Soil - 2D macro

gemiséﬁtkérn'i'ger Sand

: . o5 . ‘gemischtkérniger Sand
3 6 gemischtkérniger Sand
Loadcases

a Na JESCHP!

1 Weight Concrete 7 Self weight. Direction -Z
2 . LC'BrFULL OF LIQUIDE'WITH GAS'PRESURE  Variable --p Exal.

3 LC C: HYDROPNEUMATIC TEST Variable - p Excl.

4 LCD:LOADS DUE TO THE SNOW Variable -'S .

5 LC E-1: LOADS DUE TO WIND +X Variable - WIND Excl.
B LC E-2::LOADS'DUE TOWIND -X Variable - WIND ‘Excl.
7 LC E-3: LOADS DUE TO WIND +Y Variable - WIND Excl.
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8 LC E-4: LOADS DUE TO WIND -Y

esciiptio

Variable - WIND Excl.
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g = 0.80*25 = 20.0 kN/m*2

1.0*25 = 25.0 kN/im*2

0.24*16.0 = 3.84 kN/m*2

LC 1: WEIGHT OF CONCRETE
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F1 = F1/U1 * gamma = 510/38.17 * 1.2 = 16.03 kN/m

F2=F2/AZ*g = 551/37.77 * 1.2 = 17.50 kN/mA2
F4 = F4/A1 * gamma = 12344/84.95 " 1.2 = 174.40 kNim~2

GE i}
~174.400

LC B: FULL OF LIQUIDE WITH GAS PRESURE
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F1 = F/U1 * gamma = 510/38.17 * 1.2 = 16.03 kN/m

F2 = F2/A2 * gamma = 68/37.77 * 1.2 = 2,21 KNimA2
F4 = FA/A1 * gamma = 15074/84.95 * 1.2 = 213 kN/m*~2

Gz
«213.000

LC C: HYDROPNEUMATIC TEST
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Author : Orth

(1417 T

S
N %

A

LC D: LOADS DUE TO THE SNOW
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270.0

2908.0

LC E-1: LOADS DUE TO WIND +X
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A /
I 7
/AN
/ %
J_.,_/

LC E-3: LOADS DUE TO WIND +Y
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Varriable loads group

sNam SRR
p Excl.
‘8 ,
WIND  Excl.

Loadcase no. 4 - nodal loads

180.00 0.00 0.00 0.00

KN
44 0.00 0.00

Loadcase no. 5 - nodal loads

KN S kNm
270.00 0.00 0.00 0.00

44

, X
KNz : N N Nm
.270.00 0.00 0.00 0.00 -2908.00 0.00

Loadcase no. 6 - nodal loads

44

Loadcase no. 7 - nodal loads
m N N

.2908.00 0.00 0.00

0.00 270.00 0.00

Loadcase no. 8 - nodal loads

Nr K
-270.00 0.00 2908.00 0.00 0.

r\

00

44  0.00

Loadcase no. 2 - distributed loads

0.00
0.00

0.00 0.00 glo
len

0.00 rel

1 force
1.00

KN/m
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Loadcase no. 3 - distributed loads
“bour 6% XZ

en

force 0.00 rel 0.00 0.00 glo 0.00 0.00 -16.03
kN/m 1.00 len 0.00 0.00 -16.03

Loadcase no. 2 - Distributed loads 2D

1 000 000 -17.50
4t 0,00 4 10i00- T 174440
3 0.00 0.00  -174.40

Loadcase no. 3 - Distributed loads 2D

1 000 000  -221
50007 H0:007 - 4243:00
0.00 0.00  -213.00

Combinations

1 Weight Concrete

User-ljlhmate v T
e 2 LCBHFULL-OF LIQUIDE'WITH GAS:PRESURE - 1.00

3LC C: HYDROPNEUMATIC TEST 1.00
4 LC’DLOADS DUE TO THE'SNOW - - 1,00

~ 5LC E-1: LOADS DUE TO WIND +X 1.00
16’ LCE-2: LOADS:DUE TO:WIND -X 100
7 LC E-3: LOADS DUE TO WIND +Y 1.00
8L E-4::OADS-DUE TO'WIND -Y -0 100

Basic ruies for generation of ultimate load combinations:
1 : 1.00L.C1 / 1.00*LC2 / 1.00*LC3 / 1.00*L.C4 / 1.00*L.C5 / 1.00*LC6 / 1.00*LC7

/ 1.00%L.C8

List of extreme ultimate load combinations

1/ 1 : +1.00*LC1+1.00*L.C5
2/ 1 : +1.00*LC1+1.00*L.C6
3/ 1 : +1.00°LC1+1.00*LC7
4/ 1 : +1.00*LC1+1.00"L.C8
5/ 1 : +1.00°L.C1+1.00*LC3+1.00"LC5
6/ 1 : +1.00°LC1+1.00*LC3+1.00"L.C6
7/ 1 : +1.00"LC1+1.00*LC4+1.00"LC5
8/ 1 : +1.00*LC1+1.00*LC2+1.00*L.C7
9/ 1 : +1.00*LC1+1.00*LC4+1.00°LC6

10/ 1 : +1.00"LC1+1.00*LC3+1.00*LC7
11/ 1 : +1.00*LC1+1.00*LC2+1.00*L.C8
12/ 1 : +1.00*LC1+1.00*LC4+1.00*"L.C7
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13/ 1 : +1.00*LC1+1.00*L.C3+1.00*L.C8

14/ 1 : +1.00*LC1+1.00*L.C4+1.00*LC8

18/ 1 : +1.00*L.C1+1.00*LC3+1.00*L.C4+1.00*L.C5
16/ 1 : +1.00*LC1+1.00*LC3+1.00*LC4+1.00"L.C6
17/ 1 : +1.00*LC1+1.00*LC2+1.00*..C4+1.00*LC7
18/ 1 : +1.00°LC1+1.00*LC3+1.00*LC4+1.00*LC7
19/ 1 : +1.00*LC1+1.00*LC3+1.00*L.C4+1.00"L.C8
Subsoils

gemischtkorniger Sand Und'e.r' phlate, block

ositi

C:APROJ340\Projekte\7574\vorh-LIN-Tenk\EndgOtig\1000-MT-LIN.epw




I<KiVIAL

Foundation 1000 MT LIN Storage Tank
Project : 7574 ASU No 9, Kosice, Tank Farm
Author : Orth

Page : 26
Date : Donnerstag, 7. Okiober 2004

Subsoil - C1z

R i S—
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Calculation protocol.

Linear calculation

R ‘L C21:C:B: FULL-OF:LIQUIDE WITH GAS'PRESURE
LC 3 LC C: HYDROPNEUMATIC TEST
‘LC4 LCD; LOADS:DUE TO THE‘SNOW
- LC5LCE-1: LOADS DUE TO WIND +X
" LCELCE2:LOADS DUE TOWIND <X .
LC 7 LC E-3: LOADS DUE TO WIND +Y
S . :LC:8LCE-4; LOADS:DUE TO'WIND =Y
Bending theory Mindlin

‘Start.of.calculation  '07:10:2004:09:07
End of calculation 07.10.2004 09:08

Sum of loads and reactions.

loadcase 1 loads 0.0 -0.0 -5873.6
" reactions. - 0.0 " 0.0 700

~ contact -00 0.0 58736

‘loadcase 2 “loads - 0:0 0 2000 161046
~ reactions 0.0 0.0 0.0

s . -contact: . 0.0 "+ £0:0 - 161046
jpadcase 3 loads 0.0 0.0 -18805.8
e " reactions 000 .- 0.0 0.0

~ contact ~ -0.0 0.0 18805.9

“joadcase 4 Joads . - 0:0 - 00 -180.0
reactions 00 00 0.0

S i contact o -#0:0 0.0 180.0
loadcase 5 Ioads 270.0 0.0 0.0
SoaRe L reactions 0 <0.0 0.0 0.0

_ contact -270.0 0.0 -0.0
joatcase 6 “loads -270:0 0.0 0.0
reactions 0.0 0.0 0.0

. contact 270:0 -0.0 0.0
loadcase 7 loads 0.0 270.0 0.0
©. . .reactions 0.0 ‘0:0 0.0
contact 0.0 -270.0 -0.0

joadcase 8 loads 0.0 -270.0 0.0
reactions 0.0 0.0 0.0

.contact -0:0 - :270.0 ‘0.0
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231,730
227.525
223,321
219.418
214.911
‘| 210,707
‘| 206.502

am—r— P ' £

| 493.888
189.683
185.478
181.274

Contact stress - max sigmz - FEM Combi : 1

C:APROJ340Projekial7574\vorh-LIN-Tank\Endgtigh1 000-MT-LiN.spw




Foundation 1000 MT LIN Storage Tank
IKIVIAL Project : 7574 ASU No 9, Kosice, Tank Farm

Author : Orth

Page : 29
Date : Donnerstag, 7. Oktober 2004

Contact stress - min sigmz - FEM Combi : 1
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RESULTS : CONTACT STRESSES

FEM Combi:
C1 User-ultimate

Giobal

exiremes

-2.203 ---2:205 i

Selection was done for macros: 4/6

CAPROJ340\Projakie\7574ivorh-LIN-Tank\Endgtiig\1000-MT-LIN.epw




Foundation 1000 MT LIN Storage Tank

IKMIAE  project @ 7574 ASU No 9, Kosice, Tank Farm Page : 31
Author : Orth Date : Donnerstag, 7. Oktober 2004

Internal forces - N on member(s). Ult. combi : 1/19
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Internal forces on member(s). Member extreme
Linear static - extreme or all combinations

Group of member(s) :17/32

Group of ultimate combi :1/19

om
m
17 1 5  0.000
o ‘9
18 5
L 9
19 13
20 4
21 4
' ' N
22 13
23 , 13
24 8
25 2
26 6
27 10
S 14
28 3
, .19
29 3
, o 9.
30 3
o ]
31 10
R : 14
32 5
: 9

Mly: Mz
Nm] - [KNm]:.
0.00 -0.00
-0:00 +0.00
0.00 0.00
50,00 -0.00
0.00 -0.00
=000 0.00
0.00  0.00
<000  <0:00-
0.00  0.00
0:00- ~-=0:00
-0.00  0.00
30:00. ~20.00
-0.00 -0.00
©20.00 -~ :0:00
-0.00  0.00
- 50i00 - =0:00
~ -0.00  0.00
©40:00 . <0:00°
-0.00 -0.00
.+ 0.00 ' ¥0.00
~-0.00  0.00
- 10.00 -+0.00
-0.00 -0.00
0:00  :0.00
0.00 -0.00
50:00  0:.00
0.00  -0.00
+0:00"  0.00
0.00 0.00
-0:00 "~ <0.00
0.00 -0.00
£0.00 “0.00
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_'hmv-mﬂ'(DwDNﬂ'lDFOV
E".°?°°!‘°.*’.“‘.°.°!".‘Q"’.°°°"’
ENoecrBccoromome ™ &0
Emmmvvmmww—rmoo‘l
2
Lo
pznd
ebad
E
FE

internal force - min mt - FEM Combi : 1
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[ Minmr [KNm/m]

Internal force - min mr - FEM

Combi : 1

CAPROJ340\Projekte\7574\ort-LIN-Tank\Endg DHig\1000-MT-LIN.epw




Foundation 1000 MT LIN Storage Tank

BCIMIAL  project : 7574 ASU No 9, Kosice, Tank Farm Page : 35

Date : Donnerstag, 7. Oktober 2004

Author : Orth
i
NI~ & v 9
D N OO OMMSNO
RNoxRNL-Toaw IO
LN ANGsS - wa
EN!— I "0 OONMII N~
RE (N © ¥ € IO O 00 v v = & ¥ &
E LI R ] (IR U R R SR N R
L
==
-
=2
FE
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896.916
848.848
800.779
752.711
704.642
656.573
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560.436
512.368

368.162

B 155003

416.231

TWiax mt [kNm/m]

internal force - max mt - FEM Combi : 1
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Internai force - max mr - FEM Combi : 1
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Max gr [kN/m]

Internal force - max gr - FEM Combi : 1
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Internal force - max mt - FEM Combi : 1
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Internal force - max mr - FEM Combi : 1
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Internal force - max qr - FEM Combi @ 1
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MMin mt [KNm/m]

Internal force - min mt - FEM Combi : 1
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Min mr [KNm/m]

internal force - min

mr - FEM Combi : 1
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Chapter C

Foundation HP-LIN Vaporizer

W74101, W74201, W74301. W74401
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Ingenleurgeseilschaft mbH

Searbritcker Strafie 9
66130 Saarbriicken-Brebach

Telefon (0681) B 83 13-0

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

Type of structure : General XYZ

‘Numberof-nodes: = A4
Number of members: 13

‘Number:of 4D.macros: .~ 7~
Number of bound. lines: 4
:Number.of 2D-maeros: ™ 1 .
Number of profiles: 1

“Numberofcases:.” . .8
Number of materials: 2

Material

B25

Emodulus - -30000.00:MPa
Poisson cqekf_f.d 0.20

" “Density’. - . -2500:000 kg/mA3.
_ Extensibility 01 mm/m.K
B 25.gewichtslos . < s o
Emodulus30000.00 MPa
. Poisson-coeff. :0:20. -
Density = 0.000 kg/m"3
L sExtensibillty - - :0:01 mm/m.K

List of material
Group of members :
113

length weight

fno. Name:; quality unit weight
: kg/m m kg

List of material - Macro2D
Gll'ioup of members :
1

kg
22500.00

4 B25 B 25 2500.00 9.00

The total weight of the structure: 22500.00 kg

Nodes

< 0000 0000 0.000

CAPROUBAMPTOjekie\ 6744w T4401-N1.apw




Eoundation W74401, W74301, W74201, W74101
ICRAAE  Project : 7574 ASU No. 6 Koslce Tank Farm Page :C-7
Author : Orth Date : Montag, 4. Oktober 2004

0.000 0.000 1.700
2,330 -0.000 :0.000
2.330 0.000 1.700
'0.000 2105 -0.000..
0000 2105 1.700
©.2:330 2105 .0.000
2330 2105 1.700
1465 1.053 1.700
10 1.165 1.053 8.735
41 :0.335 -0.198 :0.000
12 2665 -0.198 0.000
- 43 2.665 2.303 :0.000:
14 -0.335 2.303 0.000

Do~ S WN

Members

1 1 1 2 00 einleifung (Numerica... B 25 gewichtslos
22l B A 700+ 5000 4-~Lasteinleltung (Numerica... *B'25 gewichtsios.
3 3 5 6 )0 0.00 1-Llasteinleitung (Numerica... B 25 gewichtslos
gl g v U7 s 8.RIEMT00. °0.00 “.~Lastelrleltung:(Numerica... ~B'25 gewichtslos
5 5 2 9 '0.00 1 - Lasteinleitung (Numerica... B25 gewichtsios
Co B S I I .0.00 1 -Llasteinleitung (Numerica... “:B:25 gewichtslos
6 7 6 .9 0.00 1 - Lasteinleitung (Numerica... B 25 gewichtslos
RERECIPEE - DR - BN Ot .-0.00 1 -Lasteinieitung (Numeica... B 25 gewichtslos
-9 4 8 0.00 1 - Lasteinleitung (Numerica... B 25 gewichtslos
10 B SR - A . 0.00 “1--'Lasteinleltung (Numerica... B.25 gewichtslos
11 6 2 . 0.00 1 - Lasteinleftung (Numerica... B 25 gewichtslos

12 2 PR SRS '0.00 1---Lasteinleltung (Numerica... -B 25 gawichtslos ;

7 13 9 10 7.035 0.00 1 - Lasteinieltung (Numerica... B 25 gewichtslos i

Boundaries

1 Line 11,12
2 Line - 12,13 " ;
3 Line 13,14
-4 Line 14,11
2D Macros

B 25 “Thickness 1.20'm

CAPROJ340\PTOjekda\ 75 T4\wT4401-N1.epw
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) | oundafy; 1.2,3,4
0. 'Nodes:  1,3i5,7

Profiles

Profile no. 1 - Lasteihleitung (Numerical)
Material : 8 - B 26 gewichtslos

Ay/A: 1.000 » AzIA: 1000

Sy 1:000000e+005 cmitg: <z " :'4:0000008+005:cm”4
yz £ 0.000000e+000 cm*4 It 1.000000e+005 cm”4
Sw:io . -1.000000e+006cm™ . o on o LT

Wely:  1.0000006+003cm*3 Welz: 1.000000+003 cm*3
“Wply: - 1:000000e+003.cmf3 “Wplz: - | 1.000000e+003.cm"3

oy 000em oz 0.00cm
Byl 31.62em. - dzeio 1 3%626m
dy: . 0.00cm v . dz . 0.00cm
~Outine: | . ¢ Cr E000.6m.

Type for check: Untypical section

Hinges .
The stiffeness values of line hinges are stated in 1 m” of length

1 fiyfiz beg
;12 fiyfiz :beg.
.8 fiyfiz beg
A iyfiz. Cbeg

Soil - 2D macro

1 1 Sand/Clean/Moderate

Loadcases

Jescription

1 sight concret  Self weight. Direction -Z
2  ‘Weight ‘Permanent - Loads

3 Wind +X Variable - Wind Excl.

4 Wind -X Variable - Wind Excl.

5 Wind +Y Variable - Wind Excl.

6 Wind -Y Variable - Wind Excl.

CAPROJIM0NProjekta\T674wv74401-N1.epw
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18.0

—

2.  Weight
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3. Wind +X
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4. Wind X
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1.6 =1

5. Wind +Y
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6. Wind -Y

-1.6

1.6
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Loadcase no. 2 - nodal loads

9 0.00 0.00 -18.00 0.00 0.00 0.00

Loadcase no. 3 - distributed loads

i, 5

7 force 000 rel 000 000 glo 1.
kN/m 1.00 len 1

Loadcase no. 4 - distributed loads

S 7000 ol 000 000 glo -163 000 000
KN/m  1.00 . lan -1.63 000 0.00

Loadcase no. 5 - distributed loads

2oty v

7 force 0.00 ral 000 000 glo 0. . .
KN/m  1.00 n 000 163 0.00

Loadcase no. 6 - distributed loads

7 force 000rel 000 000 go 000 -163 000

kN/m  1.00 fen 000 -1.63 0.00
Combinations
iGombi -+ Nomm , oeff.-
User-ultimate 1 Weight concret  1.00
' 2Weight -~ 1.00
3 Wind +X - 1.00
4Wind-X - .1.00
BWind+Y  1.00
6 Wind -Y - 1.00

Basic rules for generation of ultimate load combinations:
1 : 1.00°LC1 / 1.00°LC2 / 1.00°LC3 / 1.00°LC4 / 1.00°LCS5 / 1.00*LC6

List of extreme ultimate load combinations
1/ 1 : +1.00°LC1+1.00*L.C2+1.00"L.C3
2/ 1 : +1.00°LC1+1,00*LC2+1.00°LC4

CAPROJ3AMProjekt 7574w 74401-N1.epw
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3/ 1 : +1.00°LC1+1.00"L.C2+1.00°LCE
4/ 1 +1.00°LC1+1.00°LC2+1.00"LC6

Su.bsoils

(]

Sand/Clean/Moderate Under plate, block 1000.000

15000000 0,000 0.000  0.000

KN/
1000.000

Calculation protocol.

Linear calculation

LC 1 Weight concret
L LC2Welght
- Les Wind +X
S LG4 Wind -X.
L.C 5 Wind +Y
e raE L LC6 Wind2Y
. Bending theory Mindlin
‘Start of calculdtion . - -04.10.2004 15:51 - -
End of calculation 04.10.2004 15:51

Sum of loads and reactions.

loadcase 1 loads 00 00 -225.0
S ‘reactions - “0:0-. 0.0 .~ -0:.0
, _ contact 00 00 2250
-loadcase 2 .loads - 7 =00 0.0 -180

reactions 00 0.0 0.0

.- .. contact-; 0.0~ w00 180

loadcase 3 loads 114 00 0.0

~w - . - reactions.” :0:0°0 0.0 - :0.0
. contact -114 0.0 0.0
“loadcase 4 ‘loads . <114 .00 - ‘0.0

reactions 0.0 0.0 0.0

S .contact - - ‘11.4.- =0.0 . 0.0

loadcase 5 loads 00 114 0.0

. reactions - 0:0°. 0.0 0.0
contact 00 -114 -0.0

loadcase 6 loads - -0:.0 -11.4 0.0
reactions 0.0 0.0 0.0

contact -0.0 114 0.0
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in node(s). Load case(s) : 1/8
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Force in connection coordinate system.
Group of load case(s) :1/6
- a

1
Node - 3. Position of connection coordinate system related to node : : x : 0.00 my : 0.00 mz :

0.00 m

.0.00

0.00

sum: +0.00 .:0.00 © 000 -0.00 O .
2 2 074 -064 450 -000 0.00 -0.00
sum: 0.74 -0.64 . 450 -0.00 0.00 -0.00
3 2 286 -0.07 -1280 -0.00 000 -0.04
sum: 2:86 097 -12.80 -0:00 0.00 -0.04
4 2 286 097 1280 -0.00 0.00 004
" sum: -2.86 :0:97 +12.80 0.00 .-0.00 004
5 2 111 286 1447 -0.00 -0.00 -0.06
sum: 1.1 .2:86 41447 {0.00 -0.00 --0.06
6 2 111 -2.86 -14.17 -0.00 0.00 0.06
) sum 111 - -2:86- <1417 +0.00 -0:00  0.06
2 - b
(l;l%cli) m- 7. Position of connection coordinate system related to node : : X : 0.00 m,y : 0.00 m,z :

1 4 000 =0.00 -0.00 -0.00 -0.00 -0.00
sum: .-0.00 <0:00 - -0.00 . 0.00° -0:00° -0:00
2 4 074 064 -450 -0.00 -000 0.0
sum: --0.74 . 0.64 - -4.50 -0:00 ':-0.00 ’0.00
3 4 286 0.96 -12.80 -0.00 -000 004
sum: 286 0.86 -12.80°. -0.00° -0.00 :0.04
4 4 2.86 -0.87 1280 -0.00 -0.00 -0.04
sum: -2.86 -0.97. 1280 . :-0.00 ~-0.00 -0.04
5 4 111 286 -14.17 -000 -0.00 -0.06
sum: 1.11 286 14177 0,00 -0.00 -0.06
6 4 111 -2.86 1447 <000 -000 0.06
sum: -1.11 -2:86 1447.. <0.00 -0.00 - 0.06
3 - ¢
Node - 5. Position of connection coordinate system related to node : @ X : 0.00 m,y : 0.00 mz :
1 3 0.00 -000 000 0.00 -0.00
sum: 0.00 -0.00 ©0.00 0.00 -0.00
2 3 074 064 -450 -0.00 -0.00
' sum: - -074 0.64 450 <000 -0.00
3 3 286 -0.87 1280 0.00 -0.00
sum: 2,86 -0:97 12.80 0.00 -0.00
4 3 286 096 -12.80 -0.00 -0.00
sum: -2.86 096 -1280 -0.00 -0.00
5 3 1.41 2.86 -14147 -0.00 -0.00
sum: -1.41 286 <1447 -0.00 -0.00
6 3 111 -2.86 1417 000 -0.00
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4 -
Nod

sum: 111 286 1417 0.

d

- 1. Position of connection coordinate system related to node : :

" .sum: -0.00 -:0.00..-0.00: '0.00 -0.00 -0:00
1 .074 -0.64 -450 0.0 -000 000
sum: -074 -084-450 -0.00 -0.00  -0.00
1 286 097 1280 -0.00 000 -0.04
sum:. 2:86 0.97.7:14280° 0.00. ~0:00 = -0.04
1 2.86 -0.97 -1280 000 -0.00 0.04
sum: <2.86 -0:07 =12:80 0.00 .- :0.00 . 0.04
1 141 2.86 1417 -000 000 0.06
sum: 141 '2:86 1447  0:00.. -0.00 :0:08
1 .11 -2.86 -1417 000 -0.00 -0.06
sum: -1.11° 288 . -1447 . 000 -0.00 -0.06

|

i

EP OO MO XLCAT B =

ED.183
47487
48107
44747
43,384
41529
49.688
3.508
w45
$0.685
sB.x8
N84

x : 0.00 my : 000 mz:

Contact stress - max sigmz - FEM Combi : 1
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PETOITMOIT =X
>
-
o

Contact stress - min sigmz - FEM Combi : 1

RESULTS : CONTACT STRESSES

FEM Combi:
C1 User-ultimate

Global extrames

163
175

Selection was done for macros: 1
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E
%

FTE A oOmMaFwRTER

:

JI Y/

2]

Internal force - min mx - FEM Combl : 1

-0.618
1212
-4 B08
1509

-2.787
3184
2515
~3.680

4757
5,151

wy

' R4

M =0.481
u 0807
L 1.334
x -1.780
1 2.187
" -2.613
' -3.040
- -3.488
o 2893
" 4318
" 4748
N 5472
in -5.699

internal force - min my - FEM Combi : 1
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0519

0778

1,448
1,334
~1.520
~1.708
1602
~2.078

F_boncma:-xrg:!
2
:

Internal force - min mxy - FEM Combi : 1

4
3

-1073
365
5753
1843
2534
~11.424
13314
15304
-17.084
~18.684
20874
22764
24,854

unamhz&xrsz‘

]
¥

2 -‘
/D

.-—' i -41!\‘.--\.‘ “

.ru R

internal force - min gx - FEM Combi : 1
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| e T ———
Sy b.3
] N 0.000
! " 2,028
L 4036
K £.084
3 8,412
" 10.440
o 12.168
E 14,188
o «16.224
c 48252
B -20.280
A «22.508
. 24336

L4

internal force - min qy - FEM Combi : 1

RESULTS : INTERNAL FORCES

FEM Combi:
C1 Eigen-Tragféhigk.

Global extremes

Rotation of the local system: No
Basic magnitud bending, membrane

qu
[KN/m].;

5 0.710
159 -0.500
67 0.327
-0.317
32 1,151
133 -1.151
176 2.793
150 -3:924
148 5.159
35 11412 1778 O 308 & . . -5.156
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176 0.996  1.078 1.331 28.283  1.602
992" 0.816. <0764 . 20.243 -B.844 3274
35 1.909  0.800 1364  3.083 11.619
437 A4134 4724 <1043 -6:801 A41:334 4.
21 1721 0.770 1043 3210 11334
137  -17134. <1724 . -1.043  -6:801 11,334 -1,

Selection was done for macros: 1
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g -
K]

V4

I

p.oz2

2D reinforcement - Asi+

0.242
0.222
0.202
0.181
0.161
0,141
0421
0.101
0.041

0.040
0.020
0.000

E> 60RO T CRFEZTE
5 H
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=8
Eﬂ

EroooumaCXrE
o
g

g

2D reinforcement - As2+
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2D reinforcement - As2-

[RSZ- [em ] |
Hex 0285 |
N 0.283
M 0244
L 0.219
K 0.497
N 0475
M 0.183
o 0431
E 0.169
D 0.088
¢ 0.086
B 0,044
A 0.022
Hin 0.000
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N ) o —
et ax T3 |
\/ ] 0.318
S Ly 0294
N 0285
In k 0238
1] 0.212
5 " 0.185
o 0.159
* E 0.132
D 0.108
¢ 0.070
A s 0.053
la 0.026
-l W b | oo
A 0. A
),
A
A
__’c’—\
1,081
A E

2D reinforcement - Asi-
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Code for calculation: DIN 1045 7/88

Explanatlon of concrete symbols

Expla
Concrete cube compression strength.

‘betaR - -Design-concrete comprassion strength. ~
Tau01 1st shear stress limit according Table 13.
Tau02 2nd shear stress limit according Table 13.
Tau03 3rd shear stress limit according Table 13.

Concrete characteristics

betaWN 25000.000 kPa
‘betaR =~ . | 17500:000kPa
Tau011_1 plates 360.000 kPa
Taud11_2plates. 500:000:kPa .
~ Tau02 plates 1800.000 kPa
Taud12'beams - 750.000'kPa’ .
Tau02 beams 1800.000 kPa
"Tau03beams - ‘3000.000:kPa -

Explanation of reinforcement steel symbols

\bbreviation: i Explanatio
betaS Characteristic yield strength of reinforcement

Steel characteristics

betaS  420000.000 kPa
‘E.modulus 200000000:000:kPa

lnput parameters

Maximum % of reinforcement ~  9.00 ‘
:Minimum' % of net:reinforcement™ .. - .:0.00° - -

Minimum % of pressure remforcement 0580
“Minimum %:of tension teiriforcement - .- 1000~

Minimum % of transverse reinforcement  20.00

Helght <7cm represents increase of intemnal forces ( § 17.2.1 (6) ) ON
Structural reinforcement:of deep beam - T OFF

Global extremes

Necessary areas

CAPROS3ANPDaide\ 75747 440 1N epw




Foundation W74401, W74301, W74201, W74101
BEIVEAD  Project : 7574 ASU No. 6 Kosice Tank Farm Page :C-29
Author : Orth Date : Montag, 4. Oktober 2004

0.120

41 0.000
1 0215
72 . ...0085
5 0215
72 0 0.088°
10216
Sl 0215
0215
L0218 D,
150  0.261

o221 0017

Selection was done for macros: 1
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Hilti AG Project:
FL-9494 Schean List No:
HAP v3.3 Phone: Date:
Resp.: Project name:

Anchor fastening design for HST-M20
As per ETAG Annex C method |

Positioning

Anchoring plate:

Single anchor
ix=125 mm ly=100 mm
ct:190.0 cm ¢2: 335.0 cm

-+ Anchor

Tensile Load:
N;=15.2 kN (1.35"-4.5 kN + 1.50%14.2 kN)

Shear Load:

Vxs=2.7 kN §1 .35%0.7 kN + 1.50"1.1 kN)
Vys=5.2 kN (1.35%0.6 kN + 1.50%2.9 kN)

Concrete

Compressive class: C20/25

tensile zone / cracked concrete

Thickness of base material: 120.0 cm

no edge reinforcement

close reinforcement (close reinforcement (s <= 15 cm))

Dats and results must be chacked for agreament with the ectual exiating conditions and for piausibillty!

HAPV3.3¢c © 2003 Hilli AG, FL-0404 Hilti is B regt d T of Hilt AG, Schasn




| Customer No Anchor fastening design Page: 2614 € 37
| Location: Quotation:
Hilti AG ‘ Project:
FL-9494 Schaan l List No.:
HAP v3.3 i Phone Date:
. Resp Project name:
Tension Load N HST-M20
Anchor 1
Design value of tensionload  Ngy; 15.2 kN
Design value of anchor group N, 5Ngy, =15.2 kN
Steel failure
Characteristic value for one anchor News = 75.0 kN
Partial safety factor ws = 1.60

Design value of resistance

N
Nggs = —=2- = 46.9 kN

Nag
Check -——=0.32

Ms NRd.s
Pullout failure
Characteristic value for one anchor Nrip = 30.0 kN
Partial safety factor w = 1.80
| Design value of resistance Npgp = —= 16.7 kN Check -— =001
i Mp Rd,p
Concrete cone failure

Initial value of the anchor resistance N =36.5kN
Actual area of concrete cone Ay =91809 mm?

L Reference area of concrete cone Ay =91809 mm?

A
Factor for disturbance of stressed distribution o« =100
Shell spalling factor N =1.00
Eccentricity of the resulting tensile load eyx =0mm eyy =0mm
Factors for eccentrical loading ecNx = 1.00 Ny = 1.00
Factors for the position of the anchorage wn =100
Characteristic value for the anchor group
Npyc = Ngk,c ' i:_N— T aNT N soNx " scNy T ueN T 36.5 kN
N
Partial safety factor ue = 1.80
) , Nrye NS
Design value of resistance Npyc = ——=20.3 kN Check N 0.75
Mc Rd.c
Data and results must be chacked for egreement with the actuel existing conditions and for plausibiity!
HAP v3.3c © 2003 Hitli AG, FL-8464 Schaan  Hilli is a registered Trademark of Hiti AG, Schean
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Shear Load V HST-M20
Anchor 1
Design value of shear in x Veaxi 2.7 kN
Design value of shearin y Vedyi 5.2 kN
Design value of anchor group Viix ToVsoxi = 2.7 kN Viay T-Vsay, = 5.2 kN
Resulting design vaiue of shear Vsay 5.8 kN
Steel failure without lever arm
Characteristic value for one anchor Vs = 56.0 kN
Partial safety factor me = 1.33
. . VRk B VhSd
Design value of resistance Vras =—— =41.4 kN Check Voo = 0.14
Ms Rd.s
Concrete edge failure
initial value of the anchor resistance Ve =—
Actual area of concrete cone Ay =0mm?
Reference area of concrete cone Ay =0mm?
Factor for disturbance of stressed distribution sV =1.00
Factor for member thickness hv =1.00
Factor for load direction v =1.00
Eccentricity of the resulting shear load evy =0mm eyy, =0mm
Factors for eccentrical loading evx =100 ecvy =1.00
Factors for the position of the anchorage wy =10
Characteristic value for the anchor group
A
Vi = Vonm ’ OV M SV ARV VAT AY VReex = = m= 0.00
v
. . — VRk,: — ng —
Design value of resistance Vige = —— = =~ Check Voo 0.00
Mc Rde

Data and results must be checked for sgreement with the actus) existing conditions and for plausibility!

HAPv3.3c © 2003 Hitli AG, FL-8484 Schean  Hilti is & registered Tredemark of Hiiti AG, Schean
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Resp.: Project name:
Concrete pryout failure HST-M20
Factor for short stiff anchors k=20
Characteristic value for the anchor group Ngic=36.5 kN
Characteristic value for the anchor group Vi = 73.1 kN
Partial safety factor we = 1.80
. , Vi Vi
Design value of resistance Vrae = —— = 40.6 kN Check v 0.14
Mc Rd.c
, Splitting failure due to loading
i NEq
. = (.50
NRd.Bp
Combined tension and shear load

n=091<1.0 v=014<1.0 (h+v)/1.2=0.88<1.0 Ntv=092<10

Data and results must be chacked for agreement with the actual exlating conditions and for plausbilityl

HAPv3.3c © 2003 HHi AG, FL-0404 Schaan  Hilti Is & repistered Trademark of Hiltl AG, Schaan




