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3.11 Safety Against Buoyancy

Safety Against Uplift (Asin)

I S ,_lj_\iei&hl.el_;_tﬂc_ly{jzsm . ol m safety

' i chl | machienand | i
Name of Structure! structure | olhers, | ' total - factor
Front Structure | 8769 | 134 | 10109 | 5946 | 1.70
Main Stucture A | 906 572 | 9632 | 6833 | 141
Main Structure-B~ | 781.2 2923 | 10735 | 2649 | 405
Main Structure-C . 587.4 2191 - 778.4 109.5 7.11 -

4. Reinforcing ij Caleulation
4.1 Moment Cs-ﬂ_cu.;artin'm of i\'ienlbérs-
4.1.1 * Front Structure (Sect_ibh B-B)
(1) | Model -
-:_ Fig; 3) Shoxﬁ's the the calculation sections.
: Names of the s_tructtires and the name of the sections are as follows:
Front Stﬁicturé o - Se¢li0h B-B
_Mainl S(ructur_e'A. e Sec_tioh c.C
Main Structure B -~ - Sei;tidh D-D '

B l'\(lain'Slriyétli.'ré C-l - - Segtibn E-E
_ MamS!ructure C2 : -_" | Sgcﬁit'm F-F
' Moment .Cfcli(..‘.;.l..!aﬁt’;)l‘l was mrad;: by:'fr_aﬁ:l_-é 'l.n.dciierl s_ho_ivﬁ in .follov.lfi.ﬁg ﬁ-gl.ir.\_és.'l |
..(2) _ .Lo_:_i-d . .
Load apphed is shown in followmgﬁgures
3) :'Mt_.);.i‘le_-n.t, Shear Stress,AxnaI Stress "

~ - Calculation bending moment, shear stress and axial stréss are shown in following figures. " -
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Fig. 3 Calculatioh Scction of Moment
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asin B-B
Case |

: Asin pump B-B normal
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Load

430 (eF/m)
430 (tf/m)
.430 (tf/m) -
430 (L/m)
430 (tf/m)

. 430 (tF/m)
430 (tF/m)
.430 (tf/m)
430 (tf/m)
430 (tF/m) _
430 (tf/m)
430 (tf/m
(430 (t6/m)

—

. -

1430 (tF/m)
1,430 (tF/m) -

1.430 (tF/m

4,320 (tf/mi

1320 (ti/m) '
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1.430 (tf/m

4320 (tF/o)
4.320 (tF/m)
1430 (tf/m)
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4.320 (tf/m

As0 et
1430 (/)
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LA G

12.302 (&)

5.832 (tf)
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asin B-B

' L Case 2 :Asin purp B-B seismic

Load
@® 140 afmy
40 (tf/e)
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asin B-B

Bending Moment

Case 1: Asin punp B-8B normal

o 0.000. R

© Scale =1 : 20.64tf-m  MAX. : ~16.36 tf-m

. Fo.000
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asin B-B
Case

1: Asin purp B-8 normal

Axial Stress Scale

© 21, 90tF

Cmax.: 21.20 tf

2iak0l

g

1.200




“asin B-B
Case 1: Asin pump B-B normal -

Shear Stress - Scale i——1: 23.80tf  Max.: 23.69 tf

S po000 o oo




asin B-B _
Case 2: Asin pump B-8 seismic

Bending Moment  Scale ;——

‘to.oo0

{0 20.64tF-n  MaX.: 29,64 tfm
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asin B-B

Case 2: Asin pump B-B seismic -

Scale ——

max. : 23.89 tf

1 23.80tf

Shear Stress
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-0. 000
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asin G-C

BR Y 98
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[ e -

max. : 21.20 tf

© 21.20tf

Scale t---——i

Case 2: Asin pun;;p B-B saismioc

'Axia-l Siress

asin B-B
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asin C-C

Case 2 :Asin pump C-C seismic
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. Load

1. 280 (tf/m)
280 (tF/m)
. 280 (tf/m) -
- 280 (tf/m)

1. 280 tf/m

1280 (tf/m)

. 280 (tf/m)
_280 (tf/m)
1.280 (tf/m)

1,280 (tf/m)

.280 (tf/m)

- 1.280 (tf/m)
1280 (f/m)
280 {tf/m)

280 (tF/m)

280 (tF/n) |

8.300 (tF/m)

280 (tf/m) |

.280 (tf/m)
© 6.300 (tf/m)

1.280 (tf@) o
1280 (EF/m)
6300 (t/m) |
6.300 (t/m)
1280 i
1,280 (tf/n)
© 6,300 (tf/m
- 6.300 (ef/m) -

1.280 QF/e)

1280 (tf/m)
3 _6_._306 (tf/q)
. .5-é®l(t.f/m) o

.' I 280 (tf/m)
1280 (/)
21456 (t6)
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~asin GG
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Case 1 :Asin pump C-C normal

Load
280 (tf/m)
280 (tF/m
.280 (tf/m)
1.280 (tF/n)
(280 (tf/m) -
260 (Wf/m)
280 (t6/m)
1280 (tF/e)
260 (tF/m)
280 (tF/m)
280 ()
1280 (/e
1260 (tF/a)
1,280 (t#/)
.280 (tf/m) |
Lm0 /e
o O _-1.230 (tf/m) .
: ' -_ . _— 1 _. ' '|'_230 (tF/m) :
; . N -V - @ ~ 6.300 (tf/m
: P - . ©6.300 (tf/m)
®> R [11?9} m—1§0 17 S D v e
_ A@‘@QQJ @fgg_ﬂ’flé@ f’“\ !@4___ ,2’ S ._-1.230 (t_f/m-)
-? ; LR © o (2) L6300 (Ef/my
L 6,300 (ui/m)
(18) 1280 e/
o '_l_' 20 (th/m
o Ga 6,300 (tf/m)_ '
S e300 afm
CGEY 1280 /m
S
e et
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asin G-C
Case 1: Asin pusp C-C normal

—
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1
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|

Bending Moment - Scale +—-- 4t 67.22tF-m MAX. : ~56.65 tfem .

Crobo0 p.oco ‘ P00  :; ﬂ - }0.000
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asin CHC

Case 1:

Asin pump C-G normal

Shear Stress

max. : 35.76 tf

35. 78tF

—

Scale

-0. 0G0

 10.000
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asin G-C
Case 2. Asin purp 66 seismie

| Bending Moment  Scale +—!: 67.22tf-m  max. : -67.22 tf-m
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P SR P

L max. : 26.44 tf

e 26.44tf

-

Scale

: Asin pump C-G normal

6.438
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~Case 2: Asin pump C-C seismic

ShearSlress ~ Scale 1--—4 : 35/78f max. : 3578 tf

Cpwo . pee " p.00o

. 006

132




asin C-C

Case 2: Asin PP ¢-C seismic

max. : 26.44 tf

: 26.44tLf

Scale ——

Akial Stress

R eTi



asin D-D
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asin D-D
Case 1 :Asin purp D-D normal

Load
A -3.464 (t/n)
C0.000 (tf/m)
@& 3.464 (tf/w)
©0.000 (tf/m) -
& 280 t/m
2.320 (tf/m)
@ 2.320 (f/m)
2.320 {tf/m)
2320 (/)
.‘ e | ) ) 2,320 (tf/m)
| o | e EEERE . o ® 3464 (/)
5 SEIE . e | g 3464 (tf/m)
@ 2108 h)
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“asin D-D

Case 2 :Asin pump D-D seismic

= 1,178 .
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Load
-3.464 {tf/m)
0.000 (tf/m)
3.464 (tf/m)
0.000 (tf/m)
2.320 (tf/m)
2320 (tF/m)
£ 2.320 (t€/m)
2.320 (tf/n)
230 (/)
230 Gty
4708 0
216 (th
1276 )
" 1276 (k0
0770 tf)

©® @

'.@9 :

- Self-weight inr_;lud-erd_ o
- Seismic Force - '
K=o




asin 0-D
Case 1: Asin pumb 0-D normal

Bending Moment ~ Scale ——— : 18.90tf-n Max. : -18.50 tf-m
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asin D-D
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Case 1: Asin pump D-D normal

Shear Stress

D'.ooo

~ Scale

B ~0_ 000 . .

I 22 55¢F max. : 22.55 tf

p. 000
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Axia! Siress

ésiﬁ D-D

Case 1: Asin pump D-D normal

Scale F-——1 * 14.72tf

max. :

14.72 tf




! asin D-D

Case - 2: Asin'pump D-0 seismic

Shear Slress Scale |-

682"

i1 92.55¢LF

D, 000

._. 0, 3395__-._,:;;

Max. : -17.86 tf

D.000
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asin D-D

Case 2: Asin pump D-D seismic

Bending Mome'nl Scale

fmmi T 18.90tF+m

l

-0. 000

max. : -18.%0 ff-m

. 10.000

. ;0_0(}0
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asin D-D

Case 2: Asin pump D-D seismio

Axial Stre

55
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Scale | ---
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I :Asin pump E-E normal

asin E-E
! o Case
€
V-
o
2 :
= :
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0.628 -
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53805 ¢ o

QD 1170 (1n)

-and.
1.400 (tf/m)
1.400 (tf /)

1,400 (tF/m)

1400 (tf/o)
1.400 (tf/m)
1.400 (tF/m

2,000 (tF/w)
£ 2.000 (tf/m

| 2.000 (tf/m)

2000 (tt/m)

2,000 (tF/m)

- 2.000 (tf/m) '
-0.490 {tf)
0.490 (tF)
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asin E-E

Case 2 :Asin pump E-E seismic
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Load

1. 400 (tf/m}
1. 400 (tf/m
1.400 {tf/m)
1.400 (tF/m)
1. 400 (tf/m)

1400 (LF/m)

2.000 (if/m)
2.000 (tf/m)

2000 (LF/n)

2.000 (Lf/n)

2,000 (tf/m)

2.000 (tf/m}
-0.490 (tf)
0.490 (tf)
0. eéo (tf‘)

1810 (L)

1.960 (tF)
17.780 (tf)

- 1.960 (tf) -

17.780 (tf)

11,900 (tF)
12.780 (¢F) * 7
1,960 (i)

17.780 (tf) -

Selt-weight included |
.~ Seismic Force
K= 011 '




asin E-E
Case t: Asin pump £-€ normat

Bending Moment  Scale L - |

S 88.82tf-m max. :

88.82 tf-m
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asin
C

E-E

ase 1: Asia pump E-£ normal

Axial Slress

Scale ——-: : 18 30tf

max. :

16.713 tf
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asin E-E
Case 2: Asin purp E-E seismic

Bending Moment = Scale -——— :'8'8._32tf-m ) fm_ax. D85.19 tfm

)




asin E-E _
Case 2: Asin pump E-£ seismic

Shear Stress Scale - {: 8. 05t f

T Max. : -78.05 tf

0.473

6. 028




‘asin E-F
Case 2: Asin pump E-E seismic

Axial Stress

Scale ——--1 : 78.39tf

max. : 78.39 tf
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asin F-F _ _
Case | :Asin pump F-F normal

Load
1.750 (¢f/m
1.750 (t6/m)
1.750 (tf/m)
1. 750 {tf/m)
@ 1750 (tf/m
1.760 (tf/m) |
2.500 (tf/m)
© 2,500 (tF/m)
2.500 (tf/im) -
-2.500 (/)
2.500 (tf/m)
2.500 (tf/m)
@ e an
® 0613 an
L @ s
oo 0 |Fee J,g ORI IRCH ce
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o
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D 11010 @n
Q2)  1.937 @h)
! B R I SR : . 3 @ 12 225 ({f)
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~>% 10 é& : L?,,k}lg o C?;\ 2 G n 225
| | {i5) 22.225 ()
(6 - 22.225 (1)

Self-weight included




asin F-F

Case 2

Asin pump F-F seismic

© ©
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1.750 (tf/m)
1.750 (tf/m)
1750 (tf/m)

1.750 (tf/m)

1,750 (tf/m)
1,750 (tf/m)
C2.500 (tf/m)
2,600 (t£/m)

2.500 (tF/n)

2,500 (tf/m
2. 500. (ff/m) :
2.500 (tF/m)
iy 613 (tf) -
'_0.6j3 (tn

0.078 (i)

11070 @R
44m an
1070 @)

| 4.474 n)
1070 (&)
aaman
i 931 (tf) _
'Hz 50 &)
22.225 (tf) :i}i',;
T2s0 0
2255 (D
20 an
2225 (tf)';.ff 5
© 2,450 wn
['22 225 (tf) B
:‘Sﬂﬂwe@hhnduded
- Seismic Force
i j KW = 0. 11
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asin F-F
Case {: Asin pusp F-F normal

Bending Moment  Scale ——i : 96.82tf-n . MaX. : 96.82 tfn

S — N —
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Caso 1: Asin pump F-F normal

Shear Stress -~ Scale ;-vw---'—f T 81.98tF  max. :-'—81.43 if

36 834




asin F-F _
Scale i: Asin pump F-F normal

: Axiél Siress  Scale D 89.04tF - MaX. 1 88.54 tf
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¢ asin F-F ]
Case 2: Asin Durﬁp F-F seisnic j e e Do !

. _ . |

Bending Momenl ~ Scale -—---—i : 96.82tf-n ~ Max.: 94.06 tfm S e

n.—_._ﬂ.—_.._‘s '

PLLE

§02.°C

geLe
0 TR

08— % 4.063

i
)
b

8
LY "Si

AL
k-

£90 ¥




. Mmax. : -87.98 tf

: 81.98tf

Scale ——

2. Asin pump F-F seismic

Case
" Shear Slress

e o

642

k3380

[
—

70,858 - ...

Coahe



asin F-F
Case 2: Asin pump F-F seismic

Axial Stress ' _Scale b 1 BO.04LF " max. 39 94 tf

R S

£08 ¢4

- 260 l68
[=r]
o7
[=-]

I561
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42  Reinforcing Bar Calculation

Reinforcing Bar calculation was made according to the calculated bending moment, shear stress and

axial force. .

€ The calculation result is show in Table 11.
Table 11 Reinforcing Bar Arrangement
i [ Poogobe : renforcicg | rerfaong : .
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| b 1 et lwaler [wal] 50) - 1i82; 1808 '2803; 1763 022 |250) D19 |50 Y] 1,531
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