Foundation 1800 MT LOX Storage Tank, B62001
ICivIAL  Project : 7574 ASU No. 9 Kosice
Author : Orth

Date : Freitag, 27. August 2004

Asi-
m] . [cm"2/m]

“od

- Jem*2/m). : lemtaimy.
5.154 4.940 ~ -

5536

H00D0R

17  7.958¢c . 9.200 ~ ~  10.324s |
5588 5050  4.995s ~ ~ 0.007 300D

128 7.488 4523 ~ ~  41.497v  0.209c EREaBO70%
4722 0.036 0.183 ~ ~ 6.791 9.210c §

128 7.488 4523 ~ ~  1.497v  0.299¢c
4722 0.036 0.183 ~ ~ 6.791 9.210c e
128 7.488 4523 ~ ~  1.497v  0.299¢c 18.979
5135 0.869 0.847 ~ ~ 11665 11.540c 0.000

Selection was done for macros: 1/2

T [emh2/m*2] - [MPa]

Page :A-86
ey tauo
. IMPa].
0.00 0.06
0.00 - 0.08
0.00 0.06
0.46 0.83
0.01
0.83

C:\PROJ340\Projekte\7574\

LOX-T:




Foundation 1800 MT LOX Storage Tank, B62001
IKIVIAL Project : 7574 ASU No. 9 Kosice

Page :A-87

Author : Orth Date : Freitag, 27. August 2004

e Y 2 wonrrnonoe| &

b NN O N DWW OF OO A\

ERoonSShodiawas )

ET‘PH—‘FG)B)N(DIDQF)N‘-OQ ‘\0

4 1

< _. DL

. ]

2D reinforcement - As1+
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Anderungen vorbehalien.

Gedruck! in der Bundesrepublik Deutschland

Messar AGS GmbH

Fiittingsweg 34
47805 Krefeld

Tel. (02150 379-0

- 32~

W 64004 | W3 004

MESSERO

Vaparizer

Water bath vaporiser /steam heated

DV 200 / main dimension

GzV 4" 600 \bs.

4 150 lbs. RF i
ANSI B 165
l i f P i w, 4" 600 |bs.
T:‘L'F; =! = : 1 p— i D GzV —T
ry
! C>coyck-1 o
% el o B S* 400 lbs, RF
0‘9‘ o ANSI B 165 o
.| of M R SRR
Lo ~
2 ! <
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: o
U
ok el UL U 1) |
Drainage
approx.1334
2* 600 Ibs. RF 2* 600 lbs. RF
ANSI B 16.5 ANS| B 16.5
— TkFLDD = S —— TKF
1 R R R O O O @ - 4" 150 tbs. RF
o i 5 W o 1 e g ANS| B 16.5
2 5 WM — =l - = Try cock
S e | M Sig
[0, \ T b
e L (- <
o A !
0 - - - N =
o : ] ]
=" Legend:
TKFL Liquid to vaporizer
GzV Gas to customer
2975 Weight emty . approx. 6000 kg
Water tank capacity : approx. 9000 I
Weight fitled with
, waier . approx 15000 kg
i o Material:
-Water tank SS
-Pipes : SS
-Nozzles/flanges : SS
-Heating system : SS
Copyright Messer AGS GmbH 01.2004 ‘ _____




25v°

ZGaO(CaJCJ

Z\/é/'yé £
-\

O
loi
F 2
¢ . Sosm

)

M
X0
Q

Wi 4 x

‘ 4
X

_ AL
. Kz Som 0 Foy T GO "%
\w\
C=0F7gs = A
AL 7
= . . _Z { £ /A/
G, =S98 L= 05 Ty

[Jind ¥ Y

Ty =328 S =199,

I<iviAl
Ingenieurgeselischaft mbH
Saarbriicker Straflle 9
66130 Saarbrilcken-Brebach

Telefon (0681) 8 83 13-0

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



Foundation W64001, W73001
IKBAAAL  Project : 7574 ASU No. 6 Kosice Tank Farm

Page :B-4

Author : Orth Date : Freitag, 27. August 2004
Inhalt
plan view 5
System 6
Basic data , used materials 7
List of material 7
Nodes 7
Members 8
Boundaries 8
2D Macros 8
Profile characteristics , standard description , used profiles 9
Hinges 9
Supports & Subsoil 9
Loadcases 9
2. Weight 10
3. Water 11
4, Wind +X 12
5. Wind -X 13
6. Wind +Y 14
7. Wind-Y - 15
Variable loads group 16
Nodal loads 16
Distributed loads 16
Combinations 17
Subsoil - database 17
Calcuiation protocol. 17
Contact stress - min sigmz - FEM Combi : 1 19
Contact stress - min sigmz - FEM Combi : 1 19
Contact stress - FEM Combi : 1, min 20
Internal force - min mx - FEM Combi : 1 20
internal force - min my - FEM Combi : 1 21
internal force - min mxy - FEM Combi : 1 21
internal force - min qx - FEM Combi : 1 22
internal force - min qy - FEM Combi : 1 22
internal force - FEM Combi : 1, min 23
2D reinforcement - As2+ 24
2D reinforcement - As1+ 25
2D reinforcement - As2- 26
2D reinforcement - As1- 27
2D reinforcement 28

C:\PROJ340\Projekie\7674\W84001+W73001.epw




Eoundation W64001, W73001

IKIMIAL  project : 7574 ASU No. 6 Kosice Tank Farm ' Page :B-5
Author : Orth Date : Freitag, 27. August 2004
Je S
1 0002 1
i I .
1062] ozvl ]
AE__N.ﬁR___
F
Ny
|
| )
(= Lo g
[ (= P
f <t o =
=]
L
N
8]
X
N— &
plan view
CAPROJ340\Projekte\7574\W6E40014WT3001.0pw




Foundation W64001, W73001
IKiviAl Project : 7574 ASU No. 6 Kosice Tank Farm
Author : Orth

Page :B-6
Date : Freitag, 27. August 2004

System

2750

CAPROJ340\Projekte\7574\WB4001+W73001.epw




Foundation W64001, W73001
ICIMIAL  Project : 7574 ASU No. 6 Kosice Tank Farm
Author : Orth

Page :B-7
Date : Freitag, 27. August 2004

Basic data

Type of structure General XYZ

Number of nodes: 12
Number of members: 8
Number of 1D macros: 5
Number of bound. lines: 4
Number of 2D macros: 1
Number of profiles : 1
Number of cases: 7
Number of materials: 2

Material
- Name: .. .
B 25
E modulus 30000.00 MPa
Poisson coeff.  0.20
Density 2500.000 kg/m"3
Extensibility 0.01 mm/m.K
B 25 gewichtslos
E modulus 30000.00 MPa
Poisson coeff. 0.20
Density 0.000 kg/m"3
Extensibility 0.01 mm/m.K

List of material
Group of members :
1/8

quality unit weight length  weight
kg/m m kg

no. Name:

List of material - Macro2D
Group of members :

M
“no. Name: quality “-unit volume weight ~volume
: Coosers kgmt3 o .0 mh3

4 B25 B 25 2500.00 8.16
The total weight of the structure: 20400.00 kg
Nodes
node XY 20

oo m m m’

1 0.000 0.000 0.000

2 0.000 0.000 2750

weight
kg
20400.00
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3
4 2975 0.000 2.750
5 2975 1.420 0.000
6 2975 1.420 2.750
7 0.000 1.420 0.000
8 0.000 1.420 2.750
9 -0.212 -0.200 0.000
10 3.188 -0.290 0.000
11 3.188 1.710 0.000
12 -0.212 1.710 0.000
Members
macro memb node{ .node 2 lehgih' Rx “profile
: A oM deg -
1 1 1 2 2.750 0.00 1 -Numerical
2 2 3 4 2.750 0.00 1 -Numerical
3 3 5 6 2.750 0.00 1 - Numerical
4 4 7 8 2,750 0.00 1 -Numerical
5 5 2 4 2.975 0.00 1 - Numerical
6 4 6 1.420 0.00 1 - Numerical
7 6 8 2.975 0.00 1 - Numerical
8 8 2 1.420 0.00 1 - Numerical
Boundaries
bound. line type nhode
1 Line 9,10
2 Line 10,11
3 Line 11,12
4 Line 12,9
2D Macros
num type
1
B 25 Thickness 1.20 m
Boundary: 1,2,3,4
Nodes : 1,3,5,7

quality

B 25 gewichtslos
B 25 gewichtslos
B 25 gewichtslos
B 25 gewichtslos
B 25 gewichtslos
B 25 gewichislos
B 25 gewichtslos
B 25 gewichtslos
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Profiles

Profile no. 1 -
Material :

Numerical
8 - B 25 gewichtslos

© . AST7711.000000e+002 cmh2
Ay/A: 1.000 , AzZ/A: 1.000
ly: 1.000000e+005 cm™4  1z: 1.000000e+005 cm*4
lyz: 0.000000e+000 cm*4 It 1.000000e+005 cm*4
Iw: 1.000000e+006 cm*6
Wely: 1.000000e+003 cm"3  Welz 1.000000e+003 cm*3
Whly: 1.000000e+003 cm*3  Wplz: 1.000000e+003 cm”3
cy. 0.00 cm ' cz: 0.00 cm
iy: 31.62 cm iz: 31.62cm
dy: 0.00 cm dz: 0.00 cm
Qutline: 0.00 cm

Type for check: Untypical section

Hinges

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

macro type pos

fiyfiz beg
fiyfiz beg
fiyfiz beg
fiyfiz beg

W N

Soil - 2D macro

index 2D macro Name of subsoil

1 1 Sand/Clean/Moderate
Loadcases
Case 'Name: .+ Description
1 Weight concret  Self weight. Direction -Z
2 Weight Permanent - Loads
3 Water Variable - P
4 Wind +X Variable - Wind Excl.
5 Wind -X Variable - Wind Excl.
6 wind +Y Variable - Wind Excl.
7 Wind -Y Variable - Wind Excl.
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-15.0

-15.0

2.  Weight
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3.  Water
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Variable loads group
Name: . =i

P

Wind  Excl.

Loadcase no. 2 - nodal loads
2 000 000 -1500 000 0.00 0.00
4 000 0.00 -1500 0.00 0.00 0.00
6
8

0.00 0.00 -15.00 0.00 0.00 0.00
0.00 0.00 -15.000 0.00 0.00 0.00

Loadcase no. 3 - nodal loads

node Fx = Fy Fz .Mx My Mz
KN kN kN kNm- kKNm - kNm

0.00 0.00 -22.50 0.00 0.00 0.00

0.00 0.00 -22.50 0.00 0.00 0.00

0.00 0.00 -22.50 0.00 0.00 0.00

0.00 0.00 -22.50 0.00 0.00 0.00

[o o2 o> BN SN N ]

Loadcase no. 4 - distributed loads

macro type ~ dx - exY exZ Xbeg Ybeg Zbeg
..m ‘m m end end end

1 force 0.00 rel 0.00 0.00 glo 046 0.00 0.00
kN/m 1.00 len 046 0.00 0.00

4 force 0.00 rel 000 000 glo 046 0.00 0.00
kN/m 1.00 len 046 0.00 0.00

Loadcase no. 5 - distributed loads

macro  type dx . exy. e " Xbeg Ybeg Zbeg
SoLEtm, s emaoime _ end end end

2 force 0.00 rel 0.00 0.00 glo -046 0.00 0.00
kN/m 1.00 len -046 0.00 0.00

3 force 0.00 rel 0.00 000 glo -046 0.00 0.00
kN/m 1.00 len -046 0.00 0.00

Loadcase no. 6 - distributed loads
dx o exYl exz '}X'bévg_»Y—Beg Z beg

“macro. type. . . dx . exY: exZ
. m -m

1 force 000 rel 0.00 000 8o ©60 0.88 0.00
kN/m 1.00 _ len 0.00 0.98 0.00
2 force 0.00 rel 0.00 0.00 glo 0.00 0.98 0.00
kN/m 1.00 len 0.000 0.98 0.00
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Loadcase no. 7 - dlstrlbuted Ioads

macro 3
3 force 0.00 rel 0.00 0.00 glo
kN/m 1.00 len
4 force 0.00 rel 0.00 0.00 dglo
kN/m 1.00 len
Combinations
Combi - Norm = . 7% Case ~ coeff
1. User-ultlmate 1We|ght concret 1.00
2 Weight 1.00
3 Water 1.00
4 Wind +X 1,00
5 Wind -X 1.00
6 Wind +Y 1.00
7 Wind -Y 1.00

Basuc rules for generation of ultimate load combinations:

1 : 1.00°LC1 / 1.00*LC2 / 1.00*LC3 / 1.00*LC4 / 1.00*LC5 / 1.00*LC6 / 1.00*LC7

List of extreme ultimate load combinations

1/ 1 : +1.00*LC1+1.00*LC2+1.00*LC4
2/ 1 : +1.00*LC1+1.00"L.C2+1.00*LCS
3/ 1 : +1.00*LC1+1.00*LC2+1.00*LC6
4/ 1 : +1.00*LC1+1.00*LC2+1.00*L.C7
5 1 : +1.00*LC1+1.00*LC2+1.00*LC3+1.00*LC4
6/ 1 : +1.00*LC1+1.00*LC2+1.00*L.C3+1.00"L.C5
7/ 1 : +1.00*LC1+1.00*LC2+1.00*LC3+1.00*LC6
8/ 1 : +1.00*LC1+1.00*L.C2+1.00*L.C3+1.00"LC7
Subsoils
Name: - Type of Cix Cty
. position - , KN/m”"3  kN/m*3
Sand/Clean/Moderate  Under plate, block  1000.000 1000.000

Calculation protocol.

Linear calculation

Number of 2D elements 178 =" -
Number of 1D eilements. . 8 .7
" ‘Number-of mesh nodes. ~ 206

Number of equations . . .- 14236 '

Loadcases LC1 Welght concret

LC 2 Weight
LC 3 Water
LC 4 Wind +X
LC 5 Wind -X

Ci1z C2x C2y SigZpl
kN/m*3  kN/m  kN/m  KN/m"2
15000.000 0.000 0.000 0.000
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“Number of 2D elements
- Number of 1D elements .
Number of mesh nodes

: Number of equations - _:.

Bending theory
Start of calculation
End of calculation

loadcase 1 loads
reactions

contact

loadcase 2 loads
reactions

. contact

loadcase 3 loads
reactions

contact

joadcase 4 loads
reactions

contact

loadcase 5 loads
reactions

contact

loadcase 6 loads
reactions

contact

loadcase 7 loads
reactions

contact

206

B
8

1236
LC 6 Wind +Y
LC 7 Wind -Y
Mindlin
23.08.2004 10:31
23.08.2004 10:31

00 ¢

0.0
-0.0 0.0
00 00
0.0 00
00 0.0
00 0.0
0.0 0.0
0.0 0.0
25 0.0
0.0 0.0
-25 00
25 00
00 0.0
25 00
00 54
00 0.0
-00 -54
00 -54
00 0.0
0.0 54
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Winsigmz I'RP-}
ax 452

ZE>PDOTMOPISXIIrEZTE

3

44424
43.608
42.793
41977
41.161
40,345
39,529
38.714
37.688
37.082
362688
35.450
34.634

Contact stress - min sigmz - FEM Combi : 1

W sigmz TkPa] )

IR IGELEELRELGEES
|4

T

45780 |
44,424
43,608
42.793
41.977
41,161
40,345
39.529
38.714
37.898
37.082
36.266
35.450
34.634

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

FEM Combi:
C1 User-ultimate

Global extremes

0372 0.
167 -0.372

Selection was done for macros: 1

[Min mx [RRRim] |

. T334
M 0.000
M -2.062
L -4.103
x -6.155
) -8.206
" -10.258

\ 6 -12.309
" ~14,361
o -16.413
¢ -18.464
B -20.516
A -22.567
Min -24.618

Internal force - min mx - FEM Combi : 1
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d i‘mz

/
1\
L7\

117

4

Internal force - min my - FEM Combi : 1

/

Internal force - min mxy - FEM Combi : 1

nmy mim
63T
0.815
0.000
<0.716
+1.431
«2.147
2,863
-3.578
-4,284
-5.010
-5.725
-6.441
-7.166
n 7,872

E

EP>PDOOMOHI T EXR

THR mxy [RNm/m] |
L1 I
0.365
0.000
+0,280
-0.580
«0.870
+1.161
-1.451
1,741
-2.031
-2.324
2,614
-2.90%
Jsatn -3.192

-
»

P T OOMOTECXICOITIZTX
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ngx .
16,
10.922
5.461
0.000
-5.245
-10.489
+15.734
-20.979
-26.224
«31.488
-36.713 ]
|

£

-41.958
-47.202
" -52.447

EPO OO0 MA@ “«“RFEZI

Interna! force - min gx - FEM Combi : 1

Win gy [RN/m] |
15411
16.274 '
5.137 |
0.000
-6.095
-12.180
-18.284
-24.379
-30.474
-36.569
42,664
~48.759
-54.853
-60.948

l’i»mocmn:t—xr::f
&l >

internal force - min qy - FEM Combi : 1
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RESULTS : INTERNAL FORCES

FENM Combi:
C1 Eigen-Tragfahigk.

Global extremes

Rotation of the local system: No
Basw magmtudes - bendmg, membrane

o e
. TkN/m] " [kN/m)

: ‘[kNm/gw_;]w-IkNm/m]- g ]
! 6% 17.475 2.245 0.331 0.137 0.557

5 &
113 J2 -2.364 0.093 -1.357 -0.115 -0.086
1 -4.174 -2.514 1450 0.181 0.509
60 -7.286 -1.215 -0.052 -1.063 -0.766
39 51.006 -10.125 0.526 0.911 2124
120 16,327 10.186 -1.656 -3.151 -2.116

P YT Ry

38 -1.524 1.699 3.194 g“-‘swssf? -10.125 0.526 0.911 2.124
25  -3.927 0.208  -3.094 fispiaay
193 2196  2.973 1.670
201 0.418  -0.341  -2.103
180  -8.864  -0.054 0.106  -1.043
-23.643  -0.317 0.015 -3.288
154 3.749 3.514 0.846 13.608
201 0418  -0.341  -2.103 -13.996 -60.948
39 -1.524 1.699 3.194 51.096 -10.125
25  -3.927 0208  -3.094 -52.447 -30.215

Selection was done for macros: 1
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2D reinforcement - Asi+
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Code for calculation: DIN 1045 7/88

Explanatlon of concrete symbols

"Abbreviation  Explanation: :
betaWN Concrete cube compression strength

betaR Design concrete compression 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 characterlstlcs

et Bas
betaWN 25000 000 kPa
betaR 17500.000 kPa

Tau011_1 plates  350.000 kPa
Tau011_2 plates  500.000 kPa
TauQ2 plates 1800.000 kPa
Tau012 beams 750.000 kPa
Tau02 beams 1800.000 kPa
Tau03 beams 3000.000 kPa

Explanation of reinforcement steel symbols

Abbreviation Explanation
betaS Characteristic yield strength of reinforcement

Steel characteristics

BSt 420 _
betaS 420000.000 kPa
E modulus  200000000.000 kPa

Input parameters

Description - : Percentage
Maximum % of remforcement 9.00
Minimum % of net reinforcement 0.00
Minimum % of pressure reinforcement 0.50
Minimum % of tension reinforcement 0.00

Minimum % of transverse reinforcement  20.00

Shear mode e ' :
Tension relnforcement is partlally anchored in the f eld.

. Description 7 : T
height <7 cm represents increase of lnternal forces ( § 17 2.1 (6) )
Structural reinforcement of deep beam

Global extremes

Necessary areas

~ Value

ON
OFF

CAPROJ340\Projekta\7574\WE4001+W73001.epw
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T RS2y L As3
Tem*2/m]: emA2/m}-
0.181

- -

39 0.259 0.085 ~ ~
9 0.000 0.002 -~

Selection was done for macros: 1

Tem*2/m]

[emA2/m*2) - [MPal - .
0.000  0.00
0.000  0.00
0.000  0.00
0.000 0.00
0.000  0.00
0.000  0.00

0.00

0.00

0.00

0g 0.00
Eioﬁ“
0.000 LE50:00%

0.000  0.00
0.000 0.00 &
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Nodal loads

Distributed loads

Combinations

Subsoil - database

Calculation protocol.

in node(s). Ult. combi : 1/4

Connection force in node(s) (all), ult. comb (all).
Contact stress - max sigmz - FEM Combi : 1
Contact stress - min sigmz - FEM Combi : 1
Contact stress - FEM Combi : 1, min
internal force - min mx - FEM Combi : 1
internal force - min my - FEM Combi : 1
jnternal force - min mxy - FEM Combi : 1
internal force - min gx - FEM Combi : 1
internal force - min qy - FEM Combi : 1
Internal force - FEM Combi : 1, min

2D reinforcement - As1+

2D reinforcement - As2+

2D reinforcement - As2-

2D reinforcement - As1-

2D reinforcement

oo s ®N

15
16
16
16
17
17
19
19
20
20
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22
22
23
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Basic data

Type of structure : General XYZ

Number.of nodes:. 14

Number of members: 13

Number of 1D macros: 7

Number of bound. lines: 4

‘Number of 2D macros: 1

Number of profiles : 1

Number of cases: 6

Number of materials: 2

Material

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

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

List of material
Group of members :
113

unit weight  length  weight
kg/m m kg

no. Name: quality

List of material - Macro2D
Group of members :

i
no. quality: -unit volume weight ~ volume  weight
Lo e kgm0 mf3 kg
4 B 25 B 25 2500.00 9.00  22500.00
The total weight of the structure: 22500.00 kg
Nodes
node XYL Z
1 0.000 0.000 0.00
2 0.000 0.000 1.700
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" 0.000 0.000

3
4 2330 0.000 1.700
5 0.000 2105 0.000
6 0.000 2105 1.700
7 2330 2105 0.000
8 2330 2105 1.700
9 1.165 1.083 1.700
10 1.165 1.053 8.735
11 -0.335 -0.198 0.000
12 2.665 -0.198 0.000
13 2.665 2303 0.000
14 -0.335 2303 0.000
Members
macro ‘memb node1 ‘node2 length Rx profile
. m deg
1 1 1 2 1,700 0.00 1 - Lasteinleitung (Numerica...
2 2 3 4 1,700 0.00 1 - Lasteinleitung (Numerica...
3 3 5 6 1,700 0.00 1 - Lasteinleitung (Numerica...
4 4 7 8 1,700 0.00 1 - Lasteinleitung (Numerica...
5 5 2 9 1,570 0.00 1 - Lasteinieitung (Numerica...
6 9 8 1.570 0.00 1 - Lasteinleitung (Numerica...
6 7 6 9 1,570 0.00 1 - Lasteinleitung (Numerica...
8 9 4 1.570 0.00 1 - Lasteinleitung (Numerica...
9 4 8 2.105 0.00 1 - Lasteinleitung (Numerica...
10 8 6 2.330 0.00 1 - Lasteinleitung (Numerica...
11 6 2 2.105 0.00 1 - Lasteinleitung (Numerica...
12 2 4 2.330 0.00 1 - Lasteinleitung (Numerica...
7 13 9 10 7.035 0.00 1 - Lasteinleitung (Numerica...
Boundaries

bound. line  type -node.

1 Line 11,12

2 Line 12,13

3 Line 13,14

4 Line 14,11
2D Macros
num type

B25  Thickness 1.20m

quality

B 25 gewichtsios
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 gewichtsios

Boundary: 1,2,3,4
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Cnumype
Nodes : 1,3,5,7

Profiles

Profile no. 1 - Lasteinleitung (Numerical)

Material : 8 - B 25 gewichtslos

A 77 .000000e+002 cmit2 LT
Ay/A: 1.000 1.000
ly: 1.000000e+005 cm”4 1.000000e+005 cm”4
lyz: 0.000000e+000 cm”4 1.000000e+005 cm*4

Iw: 1.000000e+005 cm”6
Wely: 1.000000e+003 cm*3  Welz: 1.000000e+003 cm*3
Wply: 1.000000e+003 cm”3 Wplz: 1.000000e+003 cm”"3

cy: 0.00 cm cz. 0.00 cm
iy: 31.62 cm iz: 31.62 cm
dy: 0.00 cm dz: 0.00 cm
Outline : 0.00 cm

Type for check: Untypical section

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

memb type pos

fiyfiz  beg
fiyfiz beg
fiyfiz beg
fiyfiz  beg

HWN -

Soil - 2D macro

Index 2D macro ‘Name of subsoil
1 1 Sand/Clean/Moderate
Loadcases
Case ~ Name: . Description
1 Weight 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 Wwind -Y Variable - Wind Excl.
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2. Weight
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3. Wind +X
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4.  Wind -X
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1.6

5. Wind +Y
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6. Wind -Y

-1.6
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s - | Ybeg I

RPN 11 B i s endl cend :
force 0.00 rel 1. 0.00 0.00
kN/m 1.00 . 0.00 0.00

Loadcase no. 4 - distributed loads

Cdx “exZz " 'Xbeg Ybeg  Zbeg
T m.oom. e end  cend. i oend
force 0.00 rel 0.00 0.00 gio -1.63 0.00 0.00
kN/m 1.00 len -163 0.00 0.00

,,,,,

Loadcase no. 5 - distributed loads

macro type  dx = exY exZ '~ Xbeg Ybeg Zbeg
REEITS m.:- - m m end end . end

7 force 0.00 rel 0.00 0.00 gio 0.00 1.63 0.00
kN/m 1.00 len 0.00 1.63 0.00

Loadcase no. 6 - distributed loads

macro ‘type dx exy exZ Xbeg Ybeg Zbeg
m m m end end end
7 force 0.00 re! 0.00 0.00 glo 000 -1.63 0.00
kN/m 1.00 len 0.00 -163 0.00
Combinations
T Combi - Norm - ..~ Case coeff
v 1. User-ultimate 1 Weight concret  1.00
2 Weight 1.00
3 Wind +X 1.00
4 Wind -X 1.00
5 Wind +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*L.C4 / 1.00*LC5 / 1.00"LC6

List of extreme ultimate load combinations
1/ 1 : +1.00*LC1+1.00*LC2+1.00*LC3
2/ 1 : +1.00"LC1+1.00*LC2+1.00*LC4
3/ 1 : +1.00*LC1+1.00*LC2+1.00"LC5
4/ 1 : +1.00*LC1+1.00*L.C2+1.00*L.C6

C:\PROJ340\Pojeide\7574\w74401.epw




Foundation W74401, W74301, W74201, W74101
ICIVMIAE  Project : 7574 ASU No. 6 Kosice Tank Farm

Author : Orth

Page :C-16
Date : Freitag, 27. August 2004

Subsoils

: Sand/CIean/Moc‘.l.tAarat;

Type of -
- L0 position e
Under plate block

11000.000

Calculation protocol.

Linear calculation

*‘Number-of 2D elements’

“Number.of 1D elements .
Number of mesh nodes ;-
Number of equations...~ ..

Loadcases

Bending theory
Start of calculation
End of calculation

13
‘ 242

1452 _

L.C 1 Weight concret
LC 2 Weight

LC 3 Wind +X

LC 4 Wind -X

LC 5 Wind +Y

LC 6 Wind -Y
Mindlin

23.08.2004 09:25
23.08.2004 09:25

Sum of loads and reactions.

loads
reactions
contact
loads
reactions
contact
loads
reactions
contact
loads
reactions
contact
loads
reactions
contact
loads
reactions
contact

loadcase 1

loadcase 2

loadcase 3

loadcase 4

loadcase 5

loadcase 6

X Y z -
00 00 -225.0/6: 30 2,5'42‘2é4

0.0 0.0 0.0
0.0 -0.0 2250
0.0 0.0 -180.0 /
0.0 0.0 0.0
0.0 0.0 180.0
11.4 0.0 0.0
0.0 0.0 0.0
-11.4 0.0 0.0
-11.4 0.0 0.0
0.0 0.0 0.0
114 -0.0 -0.0
0.0 1.4 0.0
0.0 0.0 0.0
00 -11.4 -0.0
00 -114 0.0
0.0 0.0 0.0
-0.0 114 0.0

oo ety
kN/m*3. -
1000. 000

CizC2x C2y . Sigzpl
. Kma, KNim KNI kN2
£ 15000.000 0.000 0.000  0.000

= Qs
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A7
59.17

in node(s). Ult. combi : 1/4

Force in connection coordinate system.
Group of ultimate combi :1/4

1 - a
ISI%% . 3. Position of connection coordinate system related to node : : x : 0.00 my : 0.00 mz :
.00 m
‘ combi: memb - Fx = Fy .. Fz
oo IRND L TkND S TRN]
1 2 10.23 -7.40 -57.80
sum: 1023 -7.40 -57.80
2 2 452 -547 -32.20

sum-: 452 -547 -32.20
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-3.58 -30.83
-3.58 -30.83
-9.30 -89.17
-9.30 -59.17
2 - b
Node - 7. Position of connection coordinate system related to node :

CEPRETR B
Sl i -IkN] [kN] IkN]
1 4 10.23 7.40 -57.80
sum: 10.23 7.40 -57.80
2 4 452 547 -32.20
sum : 4,52 5.47 -32.20
3 4 8.49 9.29 -59.17
sum : 849 929 -59.17
4 4 6.26 3.58 -30.83
sum: 6.26 3.58 -30.83
3 - ¢
Node - 5. Position of connection coordinate system related to node :
0.00 m
combi memb Fx Fy Fz
[KN]  [kN] [kN]
1 3 -452 547 -32.20
sum: -4.52 547 -32.20
2 3 -10.24 7.40 -57.80
sum: -10.24 7.40 -57.80
3 3 -8.49 9.29 -59.17
sum: -8.49 9.29 -59.17
4 3 -6.27 3.58 -30.83
sum : -6.27 3.568 -30.83
4 - d
Node - 1. Position of connection coordinate system related to node :
0.00 m
combi memb Fx Fy Fz
[kN]  [kN] [kN}
1 1 -4.52 -5.47 -32.20
sum: -4.52 -547 -32.20
2 1 -10.24 -7.40 -57.80
sum: -10.24 -7.40 -57.80
3 1 -6.27 -3.58 -30.83
sum: -6.27 -3.58 -30.83
4 1 -8.49 -9.30 -59.17

sum : -8.49 -9.30 -59.17

:x: 000 my : 0.00 mz:

:x ;000 my : 0.00 mz :

:x : 000 my: 000 mz:
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%

T36R3
72243
70,842
60.442
€9.041
€6.641
85240
63.840
62.439
61.039
69.638
88.238
80.637
55.437

E > @ 6 O Mo X< R E X

T

ImANRARNEY

b LI F.
Ty

72266 651

69,362

Contact stress - max sigmz - FEM Combi : 1

%

SZ.50Z
51.017
49.633
4B.048
48.683
45.079
43.504
42.109
40,625
39.140
37.655
38171
34,888
33201

3

E > DO MO TCXFETE

El

)

T

=

1 jthe
]
il 651
72266 ’

69.362

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

FEM Combi:
C1 Eigen-Tragfahigk.

Global extremes

wnode tauzx - fauzy

kPa] . .[kPa]
11 ézszﬁ% 1.524

: -1 524
163 1 525
219 -1.524 &=
163  1.525 1054
176 -1.526 1. 524 3320

Selection was done for macros: 1

Min mx [kNmim]
5875
3.918
1.860
6.000
-1,982
-3.964
-5.947
-7.929
-9.911
-11.893
-13.876
-15.858

E
B

+17.840
-19.822

E > @ 6 oOma=TC X E T

E

/
F9.752T™~
o
-
" = 11|203
- I 11
[ et
o S
-~ s
== 1 5
- £ B
b T
L
M

internal force - min mx - FEM Combi : 1
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S;.s
34
&2
- v
u
\ A
b A

internal force - min my - FEM Combi : 1

internal force - min mxy - FEM Combi : 1

Ay

m,

E > m 6 OmGczTC X E X

f

3437

1.719

0.000
-1.778
-3.558
~5.334
~1.112
-8.880
-10.668
~12.448
-14.224
-16.002
-17.780
-19.558

Win mxy [KNmIm]

3
¥

E>» ® 0 6 mo T &« xr E X

2572
2,004
1.336
0.668
0.000
-0.705
-1.411
<2416
-2.821
-3.526
-4.232
-4.937
-5.642
-6.348
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internal force - min gx - FEM Combi :

Internal force - min qy - FEM Combi :

1

1

k

38.651
28.914
19276
9.638
0.000
-9.925
19,851
-29.776
-39.702
-49.627
59,553
-69.478
-79.403

E > o 0 8 mo £ T % ¢ E E

T

Mgy KN/m]
A580T |
36,793
27.595
18.396
9.198
0.000
-10.246
-20.493
-30.739
-40.985
-51.232
~-£1.478
-71.725
1 -81.971

T > ® o0 omozT e Xr© E X
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RESULTS : INTERNAL FORCES

FEM Combi:
C1 Eigen-Tragfahigk.

Global extremes

Rotation of the local system: No
Basic magnitudes - bending, membrane

_nod Comx S mxy

q
IKN/m] S [RN/m
-6.734  26.328
0.686 -4.139

12.048 2.745 -8.734 26.328
67  -0.793 EE .3.816  -4.608
20  -5.964 7 33346 -10.677
146  -B.757 0

176 1253  2.954 :
164  -5.566  1.064 4037 -15.069
148 5495 -3597  -1.518 11.115 EBA.025L
35 2474  -6.182 1517  6.688 eB1974%
176 1253 20954 3758 90.846 -6.371
161 20235  1.555  -1.123 26.937 -23.354
148 5495 -3.597  -1.518 11.115 81.925

. _”17".‘ N :hy
- [kN/m] .

7.445
0.136
7.445
2.835
3.669
2.287
2.580
0.520
23.640
10.172

163 3564 -0.371  -0.990 -44.532 33444 14.251 14078
21 4353 -3522  -1.986 -12.967 -45040 9072 22.295
8.671 ;<17.399.

137 1.498 -6.016 1.986 -22.978 45.040 4.094

Selection was done for macros: 1
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T P.63 p

07
0.899
0.825
0.750
0.676
0.601
0.527
0.452
0.378
0.303
0.228
0.154
0.080

£

T>PrTOO0OMOT X EZT

133 0.005

E ) [0.624,

D
/

>

=]

o

3

y z\
>

>

3

z/p/ 0cm

2D reinforcement - As1+
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As2+ {em”2im]

1444
B " 1.056

" 0.969

L bl L 0.861

C B X 0.784

J 0.707

J W 0.619

G K 6 0.532

D E 0.444

1 >0 E b 0.357
=] c 0.270

q 4 B 0.182

H A 0.085

Min 0.007

oY

2D reinforcement - As2+

7/8/J0cn
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As2- [em*2im}
Max 0.839
N 0.774
] 0.710
L 0.645
K 0.581
J 0.516
H 0.452
G 0.387
E 0.323
D 0.258
[ 0.194
B 0.129
A 0.065
Min 0.000

0.000 0.00p

?/”{Zo 128

D.000

0.012

2D reinforcement - As2-
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N

Asi- {emA2im)

0.002

’

2D reinforcement - As1-

Max 1.019
N 0.841
M 0.862
L 0.784
A K 0,706
A J 0.627
A H 0.549
6 0.470
E 0.392
D 0.314
c 0.235
B 0.157
A 0.078
Min 0.000
0.000
/a( Ao/ 20Ch

C:PROJ340\Projokde\7574\w74401.epw




Foundation W74401, W74301, W74201, W74101
IKIVIAE  Project : 7574 ASU No. 6 Kosice Tank Farm
Author : Orth

Page :C-28
Date : Freitag, 27. August 2004

Code for calculation: DIN 1045 7/88

betéWN - Concreie cube compressron strength

betaR Design concrete compression strength.

Tau01 1st shear stress limit according Table 13.
Taud2 - 2nd shear stress limit according Table 13.
Tau03 3rd shear stress limit according Table 13.

Concrete characteristics

betaWN 25000.000 kPa
betaR 17500.000 kPa
Tau011_1 plates 350.000 kPa
Tau011_2'plates 500.000 kPa
Tau02 plates 1800.000 kPa
Tau012 beams 750.000 kPa
Tau02 beams 1800.000 kPa
Tau03 beams 3000.000 kPa

Explanation of reinforcement steel symbols

Abbreviation Explanation
betaS Characteristic yield strength of reinforcement

Steel characteristics

, BSt 420
betaS 420000.000 kPa
E modulus  200000000.000 kPa

input parameters

Description o ‘ ~ Percentage
Maximum % of relnforcement 9.00
Minimum % of net reinforcement 0.00
Minimum % of pressure reinforcement 0.50
Minimum % of tension reinforcement 0.00

Minimum % of transverse reinforcement  20.00

- Shearmode ol L
Tension reinforcement is partlally anchored in the field.

“Description: . - RIS . Value
height <7 cm represents mcrease of |nternal forces (§ 17.2.1 (6) } ON
Structural reinforcement of deep beam OFF

Global extremes

Necessary areas

C:\PROJ340\Projoide\7574\w74401.epw
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T Ae2= L ASTE
], _fem*2/m] - Jem*2/m]: “[emA
0.009 0.001
0.061 0.021
0.307 0.430
0.050

1.018

0.000

164 0.967 .
0.000 0.00

101 0.693 0.444 -~

o
N
[4)]
<
1
11
© o¢
o o
(S e
S A
o O
QW
o W
o om

Selection was done for macros: 1
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! Customer No.: | Anchor fastening design Page: 1/04’3' 630
Location: Quotation:
Hilti AG Project:
FL-0494 Schaan -
List No.:
HAP v3.3 Phone: Date:
Resp.: Project name:

Anchor fastening design for HST-M8
As per ETAG Annex C method

Positioning
Anchoring plate:
: Single anchor
Ix=125 mm ly=100 mm
ct: 190.0 cm c2: 335.0 cm
2
! . ¢ — Anchor
| o
S /
| " —
| e
: . c1 |
Loads (design values)

Shear Load:

Vx,=4.3 kN (1.50%2.9 kN)
Vy,=4.3 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))

Data and results must be checked for agreement with the actual existing conditions and for plausibility!

HAP v3.3¢c © 2003 Hilti AG, FL-8494 Schaan Hilli is & registered Trademark of Hilti AG, Schaan




Customer No.: Anchor fastening design Page: W 34
Location: Quotation:
Hilti AG Project:
FL-9494 Schaan List Now
HAP v3.3 Phone: | Date:
Resp.: Project name:
Tension Load N HST-M8
Anchor i 1
Design value of tension load Nsq; 0.0 kN
Design value of anchor group Ngs =/Ngq; =0.0 kN
Steel failure
Characteristic value for one anchor Nrks = —
Partial safety factor ws = 1.00
. . Nris Ngd -
Design value of resistance Ngas = Check N 0.00
Rd,s
Puliout failure
Characteristic value for one anchor Neyp = —
Partial safety factor m = 1.00
. . NRk P _ Ngd -
Design value of resistance Nrap = e Check N =0.00
Mp Rd,p
Concrete cone failure
initial value of the anchor resistance Nre =
Actual area of concrete cone Ay =—
Reference area of concrete cone AQ‘N =
Factor for disturbance of stressed distribution =100
Shell spalling factor en =100
Eccentricity of the resuiting tensile load eyx =0mm eyy =0mm
Factors for eccentrical loading enx = 1.00 ey = 1.00
Factors for the position of the anchorage wrn =100
Characteristic value for the anchor group
A,
NRk,c = N%k,c ' oN " sN ' reN ' ecNx ' ecNy  uerN =
N
Partial safety factor we = 1.00
N Ng
Design value of resistance Npge = —=o = — Check NSd =0.00
Mc Rd,c

Data and results must be checked for agreement with the actual existing conditions and for plausibilityt

HAP v3.3c © 2003 Hilti AG, FL-8484 Schaan

Hilli is a registerad Trademark of Hilti AG, Schaan




r m | Customer No.. | Anchor fastening design Page: 3);64 CcJ3L
i | Location: Quotation: ”
i Hili AG i Project:
. FL-9494 Schaan ; ,
? List No.:
HAP v3.3 | Phone: Date:
i Resp.: Project name:|
Shear Load V HST-M8
Anchor 1
Design value of shear in X Vsaxi 4.3 kN
Design value of shear iny Vsoyi 4.3 kN
Design value of anchor group Viix 7 Vsaxi = 4.3 kN Visy TVsay, = 4.3 kN
Resulting design value of shear Vi 6.2 kN
I Steel failure without lever arm
| Characteristic value for one anchor Vres = 13.0 kKN
Partial safety factor ws = 1.25
Vees Vi
{ Design value of resistance VRas = Rks =10.4 kN Check VSd =0.59 ;
| Ms Rd,s i
| |
| ;
| |
Concrete edge failure '
!
initial value of the anchor resistance Ve =~ .
| Actual area of concrete cone A,y =0mm?
Reference area of concrete cone Aly =0mm?
Factor for disturbance of stressed distribution oV =1.00 i
Factor for member thickness v =1.00 |
f/ . Factor for load direction v =1.00 |
Eccentricity of the resulting shear load ey, =0mm eyy, =0mm
Factors for eccentrical loading ecvx =100 ecvy =1.00 ‘
Factors for the position of the anchorage wyv =10
Characteristic value for the anchor group
A
VRk.c = ng.c ' _'Fv— sV hV VeV urV VRk.c,x = Mc™ 0.00
AY
\Y V3
Design value of resistance Vige = —28 = Check VS" =0.00
Mc Rd.c

Data and results must be checked for agreement with the actual existing conditions and for plausibifity!
HAP v3.3¢ © 2003 Hili AG, FL-8484 Schaan Hilli is & registered Trademark of Hilli AG, Schaan
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i Customer No.: ! Anchor fastening design Page: 4/0% Cc 33
Location: Quotation: .
Hilti AG i Project:
FL-9494 Schaan List No.:
HAP v3.3 Phone: Date:
Resp.: Project name:
Concrete pryout failure HST-M8
Factor for short stiff anchors k=2.0
Characteristic value for the anchor group Nric = 8.5 kN
Characteristic value for the anchor group Vie = 17.1 kN
Partial safety factor me = 1.80
. . _ VRk.c = V%d -
Design value of resistance VRdae & 9.5 kN Check v - 0.65
Mc Rd,c

Data and results must be checked for agreement with the actual existing conditions and for plausibility!

HAP v3.3c © 2003 Hilli AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Foundation W73101

BKBVAAL  Project : 7574 ASU No. 9 Kosice Tank Farm

Author : Orth

Page :D4
Date : Freitag, 27. August 2004

Inhait

plan view

Basic data , used materials
List of material
Nodes

Boundaries

2D Macros
Supports & Subsoil
Loadcases

2. weight

3. Wind +Y

4, Wind -Y

5. Snow

Variable loads group
Distributed loads
Combinations
Subsoil - database
Calculation protocol.

Contact stress - max sigmz - FEM Combi : 1
Contact stress - min sigmz - FEM Combi : 1

Contact stress - FEM Combi : 1, min
Internal force - max mx - FEM Combi : 1
internal force - max my - FEM Combi : 1
internal force - max mxy - FEM Combi : 1
internal force - max gx - FEM Combi : 1
internal force - max qy - FEM Combi : 1
Internal force - FEM Combi : 1, max

2D reinforcement

2D reinforcement - As1-

2D reinforcement - As2-

2D reinforcement - As2+

2D reinforcement - As1+

O OO ~N~N~NNOOO”O O

UL L UL [ G W (= ]
-2 OO0

12
12
12
13
13
14
14
15
15
16
18
19
20
21
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plan view

B25,d =120 cm
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Foundation W73101
ICIVIAL  Project : 7574 ASU No. 9 Kosice Tank Farm
Author : Orth

Page :D-6
Date : Freitag, 27. August 2004

Basic data
Type of structure

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

General XYZ

Ao 2000 °t

Material

Name: .

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

List of material - Macro2D
Group of members :

13
no. Name: quality unitvolume weight volume
kgm”3 m*3
4 B 25 B 25 2500.00 34.68

The total weight of the structure: 86697.00 kg

Nodes

3
o
Q.
o
>
<
N

0.000 0.000 0.000
12.350 0.000 0.000
12.350 2.340 0.000

0.000 2.340 0.000

2.000 0.300 0.000
12.340 0.300 0.000

2.000 2.040 0.000
12.340 2.040 0.000

O~NOMBWN-

weight
kg
86697.00

C:\PROJ340\Projekie\7574\WT3101.epw




Foundation W73101
IKIVIAL  Project : 7574 ASU No. 9 Kosice Tank Farm
Author : Orth

Page :D-7
Date : Freitag, 27. August 2004

Boundaries

bound. line._type mnode
Line 1,2
Line 2,3
Line 3.4
Line 4,1
Line 56
Line 7.8

bW =

2D Macros

num iype

B 25 Thickness 1.20 m
Boundary:  1,2,34
1 Inneriine: 5
2 Innerline: 6

Soil - 2D macro

index 2D macro Name of subsoil

1 1 Sand/Clean/Moderate
Loadcases
Case Name: Description
1 Weight concrete  Self weight. Direction -Z
2  weight Permanent - Loads
3 Wind +Y Variable - Wind Excl.
4 Wind -Y Variable - Wind Excl.
5 Snow Variable - Snow

CAPROJ340\Projekte\7574\W73101.6pw
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Foundation W73101
IKivIAl Project : 7574 ASU No. 9 Kosice Tank Farm

Author : Orth

|

-13.5

weight

2.

Wind +Y

3.

C:APROJ340\Projeite\7674\W73101.epw
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Variable loads group

‘Name: -
Wind Excl.
Snow

Loadcase no. 2 - distributed loads

bound type dx - exY exZ  Xbeg Ybeg Zbeg
m m m - end end end
5 force 0.00 rel 0.00 0.00 go 0.00 0.00 -13.54
kN/m 1.00 len 0.00 000 -13.54
6 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -13.54
kN/m 1.00 len 0.00 0.00 -13.54
Loadcase no. 3 - distributed loads
bound type dx exy exZ Xbeg Ybeg Zbeg
m m m end end end
5 force 0.00 rel 0.00 0.00 glo 0.00 0.00 0.80
kN/m 1.00 len 0.00 0.00 0.80
6 force 0.00 rel 0.00 000 gio 0.00 0.00 -0.80
kN/m 1.00 len 0.00 0.00 -0.80
Loadcase no. 4 - distributed loads
bound type dx ex¥Y exZ Xbeg Ybeg Zbeg
m m m end end end
5 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.80
kN/m 1.00 len 0.00 0.00 -0.80
6 force 0.00 rel 0.00 0.00 gio 0.00 0.00 0.80
kN/m 1.00 len 0.00 0.00 0.80
Loadcase no. 5 - distributed loads
bound type dx exy exZ Xbeg Ybeg Zbeg
m m m -end -end end
5 force 0.00 ret 0.00 0.00 glo 000 0.00 -0.69
KN/m 1.00 len 000 0.00 -0.69
6 force 0.00 rel 0.00 0.00 glo 0.00 0.00 -0.69
kN/m 1.00 len 0.00 0.00 -0.69
Combinations
":Combi - Norm " Case coeff
1. User-ultimate 1 Weight concrete  1.00
2 weight 1.00
3 Wind +Y 1.00
4 Wind -Y 1.00
5 Snow 1.00
2. User-serviceability 1 Weight concrete  1.00

C:APROJ340\Projeide\7574\W73101.epvw
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IKIMIAL  Project : 7574 ASU No. 9 Kosice Tank Farm

Author : Orth

Page :D-11

Date : Freitag, 27. August 2004

comti

o 1. .Case -  coeff
2 weight 1.00
3 Wind +Y 1.00
4 Wind -Y 1.00
5 Snow 1.00

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

Basic riles for generation of serviceability ioad combinations:
1 : 1.00*LC1 / 1.00*LC2 / 1.00*LC3 / 1.00*L.C4 / 1.00*LCH

Subsoils
Name: Type of . C1x Cly Ciz C2x C2y Sigzpl
position kN/m*3 KN/m*3 KN/m*3  kN/m kN/m kN/m”*2
Sand/Clean/Moderate  Under plate, block  1000.000 1000.000 15000.000 0.000 0.000 0.000
Calculation protocol.
Linear calculation
Number of 2D elements 862
Number of 1D elements 0
Number of mesh nodes 932
Number of equations 5592
Loadcases LC 1 Weight concrete
LC 2 weight
LC 3 Wind +Y
L.C 4 Wind -Y
LC 5 Snow
Bending theory Mindlin
Start of calculation 27.08.2004 14:54
End of calculation 27.08.2004 14:54
Sum of loads and reactions.
X Y z . S o: CEVHY
loadcase 1 loads 0.0 00 -867.0 /é <239 S48 sy e 910
reactions 0.0 0.0 0.0
contact 0.0 0.0 867.0
loadcase 2 loads 0.0 00 -280.0,/
reactions 0.0 0.0 0.0
contact 0.0 0.0 2800
loadcase 3 loads 0.0 0.0 0.0
reactions 0.0 0.0 0.0
contact 0.0 0.0 0.0
loadcase 4 loads 0.0 0.0 0.0
reactions 0.0 0.0 0.0
contact 0.0 0.0 -0.0
loadcase 5 loads 00 00 -143
- reactions . 0.0 0.0 0.0
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cbniact ‘

XY -z
00 00 143

Contact stress - max sigmz - FEM Combi : 1

Contact stress - min sigmz - FEM Combi . 1

RESULTS : CONTACT STRESSES

FEM Combi:
C1 Eigen-Tragfahigk.

Global extremes

Selection was done for macros: 1

in sigmz D
43.769

'F 42,055
[eessin | 49 442
ce 41328
40.514
| 3070
g “1 30,887
&'-;’ 38.073
; ~ 1 arzeo
36.445
- | 35633
Imm.}; 34,819
I, 005
VBB, 4, 407
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Internal force - max mx - FEM Combi : 1

Internal force - max my - FEM Combi : 1

8x my ™)
_‘ = S 0.480
PSSR L 0.000
T -0.372
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m;

1408
1230
1,084
0479
0.703
0.527
0.351
‘| 0478
10,000

+| 0,162
0,325
0487

«0.650

Internal force - max mxy - FEM Combi : 1

Intemal force - max qx - FEM Combi : 1

47907 |
15308
13,885
1,975
10284
8.853
6843
2l 532
3421
1
"1 0.000
4731
-3462
5,483
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internal force - max qy - FEM Combi :

RESULTS : INTERNAL FORCES

FEM Combi:
C1 Eigen-Tragfahigk.

Global extremes

Rotation of the local system: No
Basic magnitudes - bending

node : my mxy ax
) [kNm/m] [KNm/m}  [kN/m]

757 0.847 0.300 0.580

588 -0.024 -3.450

837 -0.357

265

37

400

707

544

600
591

Selection was done for macros: 1

1
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Code for calculation: DIN 1045 7/88

Serviceability crack proof

Explanation of concrete Symbols
Abbreviation Explanatton‘

betaWN Concrete cube compressmn strength
betaR Design concrete compression 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 characterlstlcs

:B 25"
betaWN 25000.000 kPa
betaR 17500.000 kPa

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

Explanation of reinforcement steel symbols

Abbreviation Explanation
betaS Characteristic yield strength of reinforcement

Steel characteristics

BSt 420
betaS 420000.000 kPa
E modulus  200000000.000 kPa

Input parameters

Description Percentage
Maximum % of reinforcement 9.00
Minimum % of net reinforcement 0.00
Minimum % of pressure reinforcement 0.50
Minimum % of tension reinforcement 0.00

Minimum % of transverse reinforcement  20.00

Shear. mode ‘ :
Tension reinforcement goes from one support to the other in full value.

Description ol . Value
height < 7 cm represents increase of internal forces ( § 17.2.1(6)) ON
Structural reinforcement of deep beam OFF
Description -~ . - . Value

Maximum allowable crack width on face Zp+ 0.25
Maximum allowable crack width on face Zp-  0.25
Characteristic bar distances on face Zp+ 200.00
Characteristic bar distances on face Zp- 200.00

C:APRO.J340\Projekta\7574\WT73101.epw




Foundation W73101

ICIVIAL  Project : 7574 ASU No. 9 Kosice Tank Farm Page :D-17
Author : Orth Date : Freitag, 27. August 2004

) .Desc}ibtion . S SRR " Value - T L i

L oad case attribute crack proof LC due to mternaly caused nmposed deformatlons

Effect upon the mean strain 1.00

Effect upon the mean crack distance 0.80

Environment class 3. moist - buildings with access outdoor air

Global extremes

Necessary areas

node  Ast+ . .As2+ - As3+ As3- Ass  ‘tau  tau0

[cﬁ’l"Zlm"Z] IMPa} [MPa]

[cgn’;zlimlr [cm"2/m] Jem*2/m]  [cm”2/m]
Ae@632¢  0.160 ~ ~ 0.000 0.00  0.00
@@Q D - -~ 0.000 0.00 0.00

0.000 0.00 0.00

1
1§

0.032

1 0.001 E450:0005 ~ ~ 0.000 0.0  0.00

857  0.000  0.000 ~ ~ 0.000 0.00 0.1

3 1 0001  0.000 ~ ~ 3 0.000 0.00  0.00

. 857 0000  0.000 ~ ~ 0.000 0.0  0.01

: 1 0001  0.000 ~ ~ 0.000  0.00  0.00

| 0.001  0.000 ~ ~ 0. 0.00 0.00

| 0.001  0.000 ~ ~ 0.00

| 0.001  0.000 ~ ~ 0.00
‘ 0.001 0.000 ~ ~

0.00,
7 0.008 0.031 ~ ~ -
722 0.005 0.021 ~ ~

°  Selection was done for macros: 1
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s1- [cm*2im]

0.835

2D reinforcement - As1-

F &/ 2o cm
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s2- [cm”*Zim]

2D reinforcement - As2-

S/ Jocrs
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fiyz o] +zsy

2D reinforcement - 'As2+
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000°0
2000
$00°0
10070
0100
ZL00
5400
43070
0200
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5200
20°0
0c0°0
2e0'0

Jusjz o] +)sy

2D reinforcement - Asi+

C:\PROJ340\Projekie\7574\WT3101.epw




Chapter E

Foundation HP-GAN Reservoir

B73002

IKivIAL
Ingenieurgeselischaft mbH
Saarbriicker Strafle 9
66130 Saarbriicken-Brebach

Telefon (0681) 8 83 13-0
Telefax (0681) 8 83 13-88
E-Mail info@kmw-ing.de




J ' P-(2 AN
Ta%\No.'- E ) B%OOZZ -G

Cecetyolr

Medium : Gaceous NWiKogew
Auslequug : 'Péb/»“cbboo L - Rekricbidadon  4- 20 bec [ 293°K
¢ SN 2 Auslegunrg 1t 25 ba” |
pes " 1900 CiVeud|-Ausprechdruck = 25 bar
ANSICHT P

/ \ Volu . = 15 mz Nuwtzvoluuan

e S,

5o /TS
0:8 N 7}}}‘4— Lt [] 4oox%00
ao, 00
9 _‘,“zs_—c_—%r ¢ Aukey NTY
jan]
0
f‘h}\ S Ny Shudeeddabele
A -
- 11 DNS / PV FO
l L{ié(‘;‘t Me.d EuMVQg_.fc[z i
~
DN15,PNLO - N& ""g‘fl Eaﬂ DN50,PN4O - N1
DNZ5,PNAO - N5 —hee—t TLH DN25,PNLO - N2
3| DVS5O /A ;O
v fagn 0/Ausblage &
r \ge,i%l c‘(e.g wesScleodte
0 TINIS [ Ao
c% 3 PISALL F po2
< p—_
A \_ g | T[N/ Phko
‘ L | ) _ Keserve
‘ ‘ \ N ,,__,1‘ ’ .
| M%PNAO - N3 ‘ L
] o ] \ ' '
Keiuquaqs shibeen § 1<, ~Voweh ¥ -Aeutclilee/3 -
h—i\{" E“"'ld Qm‘ccr o — \é)‘;pDra;:Ea:’ ODEHNAL P. 129.7.04 S;rz\:\'a,l::k]c:tgl.SEDLAK P. |
723} schloSs \ y Nizev Cislo vykresu Zmena|Formah
An, ( v?cnoosgév&amsxé BEHALTER ¢1900 mm I,
Wiy - o | 150001
Gewidut : 3.e 0%

Kons Hech - | ekt 3800 & pEYNS
Nob'lk Clavddlerhertuadisers., + A4S 000 KG Mgy /
210+, ~ ml2n £




ES

Z&aﬂ/ cale

(Do of
( Drrs 058 (4/\‘
- Yea
/é/: 430/» Za/co/h ~ ﬁ:a:/yjd/"

g/?@@ ok
o
,{Zz 36/5 { - 457-/0{
/d

Kq/ /2'! oe /(/ (o /9/ D57
/#cw/g/ 452 "7

/’7
%=9“‘70’5-95’0-/% -_@(o%

I<iviAl
Ingenieurgesellschaft mbH
Saarbriicker Strake 9
66130 Saarbriicken-Brebach

Telefon (0681) 8 83 13-0

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




Foundation HP-GAN Reservoir, B73002
IKIMIAL  Project : 7574 ASU No. 9, Kosice

Page :E-4

Author : Orth Date : Freitag, 27. August 2004
inhalt

plan view 5

System 6

Basic data , used materials 7

List of material 7

Nodes 7

Members 8

Boundaries 8

2D Macros 8

Profile characteristics , standard description , used profiles 8

Hinges 10
Supports & Subsoil 10
Loadcases 10
2. Weight 11
3. Water 11
4, Wind +X 12
5. Wind -X 12
6. Wind +Y 13
7. Wind -Y 13
8. Wind -X/+Y 14
9. Wind -X/-Y 14
10. Wind +X/-Y 15
11, Wind +X/+Y 15
Variable loads group 16
Nodal loads 16
Distributed loads 16
Combinations 17
Subsoil - database 18
Calculation protocol. 18
Contact stress - max sigmz - FEM Combi : 1 20
Contact stress - min sigmz - FEM Combi : 1 21
Contact stress - FEM Combi : 1, min 21
in node(s). Ult. combi : 1/11 22
Connection force in node(s) (all), ult. comb (all), global extremes. 22
Internal forces - My on member(s). Ult. combi : 1/11 23
internal forces - Mz on member(s). Ult. combi : 1/11 24
internal force - min mx - FEM Combi : 1 24
internal force - min my - FEM Combi : 1 25
internal force - min mxy - FEM Combi : 1 25
internal force - min gx - FEM Combi : 1 26
internal force - min qy - FEM Combi : 1 26
internal force - FEM Combi : 1, min 27
2D reinforcement 27
2D reinforcement - As1- 29
2D reinforcement - As2- 29
2D reinforcement - As2+ 30
2D reinforcement - As1+ 30

CAPROJ340\Projekte\T5BA\UNBENANNT




Foundation HP-GAN Reservoir, B73002
KIMIAL Project : 7574 ASU No. 9, Kosice

Author : Orth

Date

Page :E-5

: Freitag, 27. August 2004

4000

2000

2000

1700

1650

l 2300

B25,d =120 cm

plan view

C:A\PROJ340\Projokie\7564\UNBENANNT




