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1. Design Conditions |
; -
1.1 Tank Dimension :
D :  Inside diameter 2800 mm. 1|
D ! H
H :  Tank height 5000 mm. ' >
Hn :  Operating liquid level 500  mm. : N
1.2 Design Data
1) Design code ; API 650 10TH EDITION 1998
2) Capacity :
2
Gross (Nominal); i X4D xH m
2
_ T x(2.8) ‘5
4
= 30.79 m’
2
Total Product Contents : 1 X4D xH_ m’
2
- 7 x(2.8) —
4
3
= 3.07 m

3) UszINNUBIHHIA1 (Type of roof)

4) ¥0una2010 1183 (Fluid name)

5) MINWIZUDIVDUNA (Specific fluid)
6) AIVAUDDALILIY (Design pressure)

7 qmﬂqﬁaammu (Design temperature)

Self supporting cone roof
Water

1.0

90 mm.H,0

30°C
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8) A NUHaN1 RN oU (Corrosion allowance)

119 {Shell) / miu'ﬁfu (Bottom) / a9 (Roof) / Structure : 3.0 mm.
9) Hydrostatic test : AS PER API 650 CODE
10) Yadvmnusefifaoinuriuauing (Barthquake factor) - 0
1) Jadeninusefifannanuis1au (Wind load) : 90 kg/m’

1.3 iﬂﬂ {Materials Specification)

1) W14 (Shell) : A283M Gr.C
2) WSS {Bottorn) : A 283M Gr.C
3) #idlam (Roof) : A 283M Gr.C
4) 118 {(Nozzle neck)
Pipe neck 4 A53GrB
Plate neck : A283M Gr.C
5) Flange / Manhole flange and cover ; AS53Gr.B
6) Rolts & Nuts (External) y A 193 Gr. B7/ A193 Gr.2H
7) Bolts & Nuts (Internal) : SUS 304

2. Shell Plate Calcunlation under Internal Pressure
#11 allowable stress 1M UN5DONUY (MPa)

210 #1519% 3.2 Tu APT 650 allowable stress Lﬂuﬁﬂﬁ

Minirmm Minimem Product Hydnostalic
Plate Yield Suength Tensile Strength Design Stress S5 Thest Stress §;
Specification Grade MPa (ped) MPa (psi) MFa (psi) MPa (psi)
ASTM Bpecifications
A283M c 205 {10 000) 180 (55 000) 137 {20,000% 154 (2.500)

9110 1ATFIUDEN 3.6.1.1 uaz 3.6.3 Tu API 650 (UWF 2 99 2.5.1.1 LAy 2.7)

BONIUL Shell thickness (£, ) [mm]
49D(H - 0.3)G ey

d
4.92.8XH -0.3)1.0 \
137

Id =

3.0

anuruvesrialumsesniuL (mmy)

-
%
I
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[ ' o
YPIAFUHIUAUINA1964 (2800 mm.) =28 m.
FZAUVBUNAI IUNITOONIU (m)
ANNPINNVOUANUDIUHUNTI AR TUINMIVUIANNIUH LD

o £ o ! & or
ﬂﬂﬂﬂﬂﬂlﬂﬁﬂ&ﬂ?ﬂﬂ&ﬂ’mﬁux‘l Overflow H37AVUDUHAIVY

ATOGIYA

AN NVO WD UNIZUDIVDINAT =1.0
RN fanIau =3.0 mm.
f1 Allowable stress @M UMTOBALUY = 137 MPa.

ANUHHYDINTIA N TUN INATDU Hydrostatic test (mm)

S

t

4.9D(H -0.3)
S,
4.9Q2.8XH ~0.3)
154

ANUNUIVBINIITIN T UM I NATDY Hydrostatic test (mm)
yuIAFHRIUEHENA1369 (2800 mm,) =238m.
syduvpunarlumsennul (m)
ﬂ’quamnmaudwwaamiuNﬁ'ﬁﬁﬁmamﬂwmﬂmmwmﬁa
YDUVUVDIGINTOAIAUNUL  Overflow HIsEAUUD UNALY
MUIIOFIA

f11 Allowable stress §I1H3 U Hydrostatic test = 154 MPa.

NANT AU IUVUIAAIILHUIUDINUID

ShellCourse | H | G S, S, CA t, t, | Used thickuess
(m) Mpa) (| Mpa) | (@m) | (mm) | (mm) (mm)
1 50 1 137 154 30 35 0.4 5
2 32 1 137 154 3.0 33 03 5
3 L4 1 137 154 3.0 3.1 0.1 5

HUOHA : ANUNLIUDINTEABS [TaeNd1 5 mm. LR399 2.1




3. Intermediate Wind Girder
The Maximum Height of Unstiffened Shell.

NnATgIuded 3.9.7.1 Tu APT 650 (undi 2

3
1‘ V
H = 9471 r
D V
5 3 160
= 947x5 || —
8 136 8
= 1546

&
3o

H, = AU (m) 52%714 Intermediate wind girders N1 Top Angle 499

K909

t = AYIUAWIVBINIAINUNUDIOS = 5 mm.

D = umaduiuguinalsves =28m

V. = 160km/hr

v = mowsSaaudisylaediae (38 ms) = 136.8 km/hr

W . W [ uniform ]
Ir
acma!

F
1o

W, = Transposed width of each shell course (mm)

W = Actual width of each shell course (mm)

Lo = AITUHUINDITIT W UVUYDATT (mm)

f =

aetuat

HBIDINANUHUIYBINIITIMNURUANDUNY £

b

Yo 212 D

ATUHUIVIN 99 | ULABZIHY (mm)

38

wilform ekl 5 mm.
garfu | ——

Shell t, t H, w W, D W, Judgment
Course | (mm) |(mm) | (mm) |(mm) |@@m) |G@m) @ 2 W <H
3 5 5 154600 1800 1800 1800 YES
2 5 1800 1800 3600 YES
1 5 1400 1400 5000 YES

ATy e 3.9.7.1 Tw APL650 Y W, < H, laifosil Intermediate Wind Girder
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4. Roof Plate And Roof Structure Calculation
4.1 ANUNUIUDINFIM AN 1T
MANATTIHYON 3.10.5.1 Tu APT 650 (un#i 2 Yofi 2.13.9)
Qs L1 Y o o dy
MR Self-Supporting Cone Roof azdioailu lamdedmundane Ui
8 <37 M (ANUFWNINY 9:12)
8 2 9.5 93 (ANUFINIHY 2:12)

o 0 = yuveandninnIniLITEAY
o ¥ 1w D Vv ;
ANUALIVBIRAIMHDENGAIMNAY ———— UAADINIANIT S mm UAY
, 4.8sin8
ANURUBINGINIPAZAIAD 13 mm. (ldsiummnuiRensiansou)

4y [ [} L4 [
19 D = W{UAIUTHENA1YD0 {m)

D = WU UgUINA YD ( 2.8 m)
g =

YNVOIVAIAIANNUNITEAY ; 0 2 9.5 83 (AMUFUIMAY 2:12)
D

4.8sin @
2.8

4.85in9.5
= 3.54 mm.

ANUHIaIHAITIosTiga

ANUMUIIRIRIMDIN 1 anuminvesndsmiesiige + ManuHemsiansey

= 354+30
= 6.54 mm.
ms1zaeiy aTMvetdsmdeilmity 7 mm.
4.2 9119094 Top angle
DInuIRsg L B7 3.1.5.9 1 API 650 (Ui 2 Toii 2.14.6)
fevumdudugudnaiatosndmiewiiy 11 m ¥U1AY0d Top angle 1zA0e lifoandl
51x51x 4.8 mm.
A9
VUIAUIRIFIUVDS Top angle tNIAD 60x60x 5 mm.
Fufmida (Cross-Section Area) IR 5.802 cm’ (580.2 mm)

4.3 Participating Area at the roof-to-shell junction determined using g‘ﬂﬁ 2.6

NAUIATTIULON 3.10.5.2 Tu AP 650 (un¥ 2 187 2.13.5)
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&
1o
W, = AMUANNNEAYDY Participating shell (mm)
R, = 3einwluvesds (mm)
t = ATUARNIYDIHTIRIBDAIIAINIMRBMIHANT L (mm)
t = AUNUIVBINAIAIRUAEAINIUNDNTAANTOY (mm)
»
= anusveaduamInduraen Tagdannveuveanaan 1y
vudagandaduiduriugudnaiads (mm)
W, = A7unT91NnNgAYe4 Participating roof (mm)
: ) P W, =0.6(R)"”
e 0.5
- = 0.6(1400% (5-3))
\ =317 mm.
: R
nl — C
T T—m R2 5in @
1400
we 5in 9.5
l =8517.9 mm.
' 0.5
Neutral axis of angle _. Wh -4 0-3(thh)
=0.3(8517.9 x (7-3))"
=554 mm.
Participating Area = (W, x t)+ (W.x t) + Angle Area

I

(55.4 x4) +(31.7 x2) + 580.2

Il

865.2 mm’
MAVIATFIUTEN 3.10.52 14 APT 650 (Um¥ 2 $01 2.13.5) Participating Area 2zA091iA1

[] 2 ] al ] or 1 ds.’
UINATIATMINUMAIAD 1T

D’ 2E
0.432sin# 0.4325in9.5
= 1104 mm’

#9114 Participating Arca 8652 mm’> 1104 mm’ mineenuuuiaiiulilamanasgiu

I ¥
a115081% Top angle Yu1A 60X 60% 5 mm. NuAnTAa 5.802 cm” (580.2 mm") 14
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A 3 o RS
5. ISHUBIDINUIRUNNIZMIAVSI (Wind Joad on tanks)
1INASFINTBT 3.11 uaz 3.12 Tu AP 650 (Unh 2 foh 2.15)

5.1 Check on tank overturning and sliding by wind load.

¥ 1
5.1.1 1 M1iNYBIAs (Tank Weight) Tag lusiua1nauien 1sianssu (Corrosion Allowance)

WH1INUDIE9 (Tank Weight) = Shell + Bottom + Roof + Top Angle
&
e
g/ 1 o ar
D, = VUIATUAIUFHINAOY (m)
H, = aNugaveti (m)

- £ = ANMUHUIVBINTIEIRLAMANUIHBNSAANS DY (m)
L4 1
£, = AMUNLIEHUAYSIaUR BRI UHDN 1S AANT B (m)
1 o kg
g, = ANuMMMUYBUNan (=)
m

UIAHNUDIHIII (Shell weight)

Il

D xH XtXx o

5-3 3 kg
o = m(28m)x(5m)x( m)X7.85x 10" —=
i H 1000 m>
v = 690.5 kg.
THENUDIMAUAY (Bottom plate weight)= % Du2 Xt X p.
Do pin 2 9 g 3 3 kg
= —28m) x{5m)x( mx7.85x10° —
' i 5 ‘ 4 1000 m’
- O = 290.0 kg.
Hninveanaan (Roof weight) = 7rS

= mrir’ + A xt % p,
8
h = z(1.4W1.47 +0.232 x(

= 1959 kg.

kg

3
m

70_ g m)x7.85% 10’

1000

<>

r
Top angle :

YUIANIATFIHYDY Top angle IM1AL 60x 60x 5 mm,

]

AUNUTIAD (Cross-Section Area) MY 5.802 cm’ (580.2 mmz)

:" LY 1 Q k
UINUN (weight) (NNY 4.55 £
m



W
UM INUBA Top angle

40.0 kg.

T Xx2.8mx4.,55

1
D, x WHIN (weight)

¥ [
HINUNYDIHS (Tank Weight) Tno luisauminaienisfani ou iy

690.5 + 290.0 + 195.9 +40.0 = 12164 kg.

5.1.2 Overturning Moment

5.1.2.1 Tmnuﬁtﬁmmnu‘sqﬁuan (Moment from wind load)

A 1
e Roof'slope ,R, = —

]
=

6

ar

§
WUNHINAHIIS {Shell Cross-Section Area)

ef dl Y o o .
WUNH AR Y8991 (Roof Cross-Section Area)

210 Drag Force

C

D

A

= C,xAX %sz

Drag Coefficient

A1 Toc Specific 1HTU

W19

HaIn

dy P Y o .
= WUNHU1aH (Cross-Section Area)

[V 2
P2 A
2P

Moment

.*——T

F |H4DJ6XR,

[« —>|
N
@*:
f

: (D,,x§)f2 $

I}

U59ANAY (Wind pressure)

AT Toc Specific fmualdmny

(
o

(0.75x 5x2. 8x90)x—}

I
s
=)
X
o

1l
|n—l
x
=,
o
X
TN

C,= 0.75
C,= 0.50
90 kg/m’

Fx } {F[H +RER_}}
=5

R
{OSX—-XD XD;R x90] {H -D"—XS—

6

2.8x 1 2.8x 1
{ 05x—x2 8x—2/—6x90 % 5+—6—A

2437.1 kg-m.

)

42
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5.1.2.2 Dead-load resisting moment

2(WD
R, =<2
30 2
A
M)
W = wineoasids (Shell weight) + WininAnilesoasy
¥
(Dead weigh  support) L%U HIMUNUDINAIAT — LIIENAT
Wesnnanuauaely (Uplift by internal operating pressure)
W UNABIHIL = 690.5 kg.
1111INvee Top angle = 40.0 kg.
L4
WIMUNUINGIAT = 195.9 kg.
Uplift by internal operating pressure = 0 kg WHoan pressure = 1 ATM
L Ld r
NUULHA rminnaue Ao e ldswaanuismisfiansou
Aty
W = 690.5 +40.0+ 195.9
= 926.4 kg.
2( WD
RJ/ =X A
30 2
2(926.4x2.8
3 2
= 864.64 kg-m.

5.2 Sliding Check
IMNAsIUden 3.11.4 T APT 650 (umil 2 oM 2.154 )

152 NoUUT UFBATIY (Friction Factor) = 04

i d ]
minvesss (ldsawmanuienisnanion) = 12164 kg
usaa ladiilesnniseay (Sliding Force From wind load)

F = F,+F,

w

=~ (0.75% H, x D, x90) + [O.SX%XDO xJ—D—";—Rsx9O}

2.8x 1
(0.75% 5 2.8x90) + 0.5x?12—><2.8x—2/6—><90

i

959.7 kg.



o A =1
useaumsa lasiieannaudean1u (Resistance Sliding Force)

R,

6. Anchor Bolt Calculation
6.1 403 ADOALLIY

1) T8AY89 Anchor Bolt

i1 9 [
2) WTIINMNAUNVOIHIT + WM nAiNTT9soas Y

9
Friction Factor X H1H{NY8984

I

0.4 x 587.2

3949 kg.

— u5enAiieannaNudun el

3) TuuALo991U5 991 (Moment from wind load)
4) usm"lﬂﬁtﬁmmmmau (Sliding Force From wind load) F,

o ~ o
5) usad UM ladileaninaamduaniu {Resistance Sliding Force)

6) Allow tension stress

A 307-C
W = 7455 kg.
M, = 2437.1 kg-m.
= 9597 kg
R, = 3949 kg.
S, = 20.25 kg/mm’

ATWNIATFINAON 3.12 API 650 Allowable stress of Anchor bolt 113 UN15DNML

WB3Y  wind Joad
A307C:
Yield stress

Y
#3111 Allowable stress
ndasvtaela
7) Anchor Bolt size

8) 913474 Anchor Bolt

9) Anchor bolt circle diameter

D,=2810 mm
|

l«—D = 3020 mam —>|

= 0.8 x Yield stress of Anchor bolt material

= 36 ksi
= 0.8x36
= 28.8 ksi
= (28.8% 6.82)/9.81
= 20.25 kg/mm’
= M36
N =4
D = 3020 mm.
Anchor Bolt
Y/
213/V\ i
105 mm & ~
-3




6.2 A15ATULIUANITTVUTIUBY Anchor Bolt

6.2.1 Tension force

11MNASTIUToN 3.11.3 10 API650 (un¥i 2 doh 2.153 )
aM, W

DN N
4x2437.1 7455

3.02x4 4
620.6 kg.

Tensile stress of anchor bolt , S,

J a ¥ v 3 A
8, = 1,/ WuAnihdmbdniigauns Bokt
tB

7
At
4
620.6
Z (34.05)
4
= (.68 I(g/mm2
f1 Tensile stress MINMFTVHIRUAINY 0.68 kg/mm’

fiA1l0on1 Allow tension stress IM1AY 20.25 kg/mm’ 3msoldamla
6.2.2 Shear Force

1159 Shear NAANY Anchor Bolt ¥ 1A90

4F, = F,=R;
F,-R
FB : w 5
4 R
Y 4F ¥
- 959.7-394.9 B -
4 R .p m :
= 1412 kg. | ' '
Shear stress of anchor bolt , S¢
F,
s, ==L
L
4
1412
Z (34.05)
4

Il

0.16 kg/mm’

45



A1 Allow shear stress 911520184 1D 0.6 YD Yield Strength

0.6 2025 kg/mm° = 12.15 kg/mm’

46

¥
#9171 A1 Shear stress 91ANITTULIIIULUINDU TA1DENTT A1 Allow shear stress 3914130

1#amld

7. Bottom Plate Calculation

Required thickness for bottom plate according te APl 650

1R IUTeR 3.4.1 Tu APL 650 (Wndi 2 doh 2.3.1)

Bottom Plates 928091A11UH 1198191108 -

6mm + AR NUIHBNISARNIBU
6 + 3 = 9 mm.
¥ [
INIIZRTIY AIUNUIVBY Bottom Plates N 14116 9 mm.
M IBeNUUUTHIBITY Media
1. Design Conditions i
|
Media Dimension I
i
L : fa1ueny 1000 mm. Media N ié— . i
. X | H
H : Media height 2000  mm. ‘_xu_ i oy
|
Tank Shell |
-
Beam
Column
E Grating

2. Beam Calculation

Grating weight Media weieht

v v }S\ Y v v
‘ f_;‘;"‘";,i""."* Y ii -

A fiam (Beam) U3 1ri1inUe3 Media #Y11A Im x 1m

Aslumasnsawssiinssiuun

il
o0
S
X
—_
£

(o

X

¥
1M Media

|
oo
=



LS ) kg 2 1
HIMUN Grating = 105 — x 1 m” x —
m m
F's
= 105 4
m

Channel 100x 50 ; Moment of inertia

1, = 26 cm'
C, = 154 cm'
1INYAT
Wi
Shear Force (V )= — —wx
e w = LSINTTIVUATUADHUINA NV
5 k
il w = 84+105- 189 £ Shear Force
m
L = AUYIINTY :
= 1000 mm. ) \l
x = szazlag aIuuuIN Y Bending Moment ‘
¥ []
FAIUY :
/ 189x1 o0 /;\
=1 — x 1
: > M I W
= 945 189x kg.
1INEAT
—wl® wlx wx?
Bending Moment (M) = + +
12 2 2
¥
AIUY
—189x1> 189x1Ixx 189x*
M, = + +
12 2 2
= -15.75 + 94.5% — 94.5x%"
. . o 4 4 & . L
Maximum Bending Moment INAYHNIANINANATU N1 x = E= 0.5 m.
Qr 3
AU

I

Maximum Bending Moment -15.75 + 94.5(0.5) - 94.5(0.5)°

T.875 kg.m
Maximum Bending Stress ( 2, )

NGAI



b4 3
iden19man Channel Y119 100x 50 mm. SAAINTA SS 400 Wuiiviidn 11.92 em’

VINWINTFIU

7.875 kg.m x

466x10° &
m

1.54%10%m

26x107% m*

f11 Yield Strength WAU 245 MPa

Il

s N
245x 10" —x

m

kg
2.4x10° ==
m

" P, < Yield strength 9949 Channel

Maximum Shear Force lﬁﬂﬁi!‘ﬂﬂmtﬁlmﬂ'lu Nx=0 £

¥
AU Maximum Shear Force =

Maximum Shear Stress ( o5 )

VINGAT

A
Ha

Maximum Shear Stress

i

i

Maximum Shear Stress

f

Maximum Shear Force

7.81kg
N

Grating weight

48

Media weight

N
vNJ ¥

]

"‘4 =

¥
EXXEEXERT]

= 0

X—L/Z

X=L

|+_1000 mm __9|

3' o Y .
WUNHUGR (Cross-Section Area)

I}

3 MS,max
— X TR
2 A

3 945kg

2 11.92x10™*m*
k

1.19x 10° —&

m

2

f1 Allow shear stress Hf1158319491AD 0.6 Y09 Yield Strength

»
#3173 71 Shear stress 91AMT5ULs I U URDU UABENI A1 Allow shear stress 39810150

a1

0.6 x (2.4x10°) kg/m’ =

144 x 10° kg/m’

o

X
e



3. Grating

3.1 Grating Specification Data
(Grating
e
BiiQ
Material
Series
Bearing Bar spacing
Construction
Surface
Banding
Clips Fasteners
Weight
Media

49

Bar Grating

Mc NICHOLS

Hand Welded Bar Grating
Steel Hot dip Galvanized
12-WH-4-150

4in.

Welded

Smooth

NONE.

NONE.

21 /R (105 kg/m”)

PE 70 mm x 22 mm

3.2 Grating Strength Calculation

AUNIATTIVVOIRNGRA ( 1. Menichols )

12-WH-4 Series Bar Grating Load Table

Concentrated Load

1 1/4 8893 4447 2964 2223
o 1-14 1/4 13893 6947 4631 3473 2779
1-172 1/4 20000 1000 6667 5000 4000 3333
1-3/4 1/4 27227 13613 9076 6807 5445 4538 3890
' 2 1/4 35560 17780 11853 8890 7112 5927 5080 4445

NAITNINVU ANUEINTDIUMITTVLTIVDS Grating 12-W/H-4 Height 1 % in laefiszes

Clear Span 101U 3 Feet (900 mm)
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f1 Max. Safe Concentrated Load = 3333 Lbs. (1511.8 kg)
yimiAves Media Ansesin Grating Y117 1xI m A 84 kg/m’ x I m’ = 84 kg
AIWA WSO IUNITTUUTIVDS Grating 7iD 1511.8 kg ¥IANI yimiiAY04 Media 84 kg
Fufuferunaldonld
4. Column
4.1 Column Specification Data
Saafild : Pipe 2 Sch. 40 AN WEIADYOU 1902.9 mm.
JAAND : ASTM A53 Gr.B (Carbon Steel)
4.2 Column Strength Calculation

4.2.1 HITTNALUTINATEIINY Column

2.8 m
0.9 1 im 1m
- -2 M ~ m L 0‘9 m |
Media | | b il

.'
1O s

1m

=

.

—
e

; 1 ’ L J . L 1
Aunihwtinye s media waon

Column 1 Aunesfunise Tank Shell

L v
% Fariu 7152 NNIZAY Column (W) A9
i v s,
1. HMINU09 Media TUHUA 1 g151900A5
84kg/m x I m =84kg

14

1

|

|

| A

! o ar . =

i 2. HMNATD9 Grating THAUT 1 M15191UAT
|

i

L

105 kg/m x L m = 105 kg
3. 1M1TNU99 Beam AWENI 1+ 1=2m
9.36kg/mx 2 m = 18.72kg
Sufu maziinseiify Column Hanuasu (Wt) 1170 84 +105 +18.72 = 207.72 kg H3D

2,037.7TN
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4.2.2 MIATHINAITS ULTIVDUH

ar Ll

8A31IUAIUINIBIVDUA (Slenderness Ratio) Le/k
wuiiuuy dmedumileBamiu - dawdunilsdase
Faihy ANULNANYD Le AMNGHHIUNITU 2L = 2 x 1902.9 = 3805.8 mm.
$aiilas e 5 k = 0.787 inch = 19.99 mm. (BnBmuguauiiavie 2” Sch.40)
ﬁd‘lj;u (Slenderness Ratio) Le/k = 3805.8 / 19.99 = 190.4
qAsuBI0DuRD;
fasnnangy; &1 Slenderness Ratio 1001 115 Matdomoveaaiins

3
11A91nM 317998 (Buckling) Aatiudaiinisasnasuarmdomednanlasldgasuoinay

(03 Aatl
Tt °EA
F
SN
k
E = Young ‘s Modulus ¥8uinamiuewmifiy 20 x 10° MPA
A = Aulinvhdauesyio 2” Sch.40 1AL 1.075 inch’ = 693.5 mm’
N = Safety factor (MR 3.5
Le/K = Slenderness Ratio W11 190.4
g oL ?x20x10* %10 N/m * x639.5%x10 *m’

3.5(190.4)*

10,788.8 N

1,099.8 kg
3 [
ANTUNS IR Column enu1305uusa IAgegamify 10,788.8 N (1,099.8 kg)
wWiowdou nssfinsziivuen fu ussinawsesy ldaungug
WIIRNITRINLET N 2,037.7 N
usetanasasula mifu 10,788.8 N
<3 9 P o o = ar 9
wirnldn wanszihdmen ( usemmusaiy’ld

o o =2 ¥ Y
AW A 2« Sch. 40 Feaansa a8



anlizana

F
Qs =4

¥ ¥
luniseonuuuss Biofilter n3aiiaunsndsziumlesis (Tavdszuna) 1689

L iANUAY A 283M Gr.C 1119 6 x 30in. - 99,704 11N
AUHUT 5 mm 3 UHY
AU 7 mm 1 UHU
ANUNI 9 mm 1 UHY

2. IMAANIN SS 400 YUIA 60X 60X 5 mm, : 1,365 1M
417 6 m 2 1&u

3.viulau AS3IB 4972 UMW
UVY  Long weld-neck Y14 1 in 150 Ibs. 4 éu
U1 Weld-neck YUIA 1 in 150 Ibs, 1 éu
1yl Slip-on YUIP 6 in 150 Ibs. 1 =§u
Huy  Slip-on YUIA 8 in 150 lbs. 2 éu

4.vomdn A53 B : 956  UH
YA lin  Sch.40 817 6 m 1 1du
YA 6in  Sch.40 810 6 m 1 1du
YU 8in  Sch.40 817 6 m 1 1du

5.90A0¥B A53B 4437 19
Elbow ¥U1A  lin  Sch. 40 U 1

(Elbow MUY Weld-neck )
Return Bend UU1A 8 inSch. 40 UM 1
(Return Bend 141111 Weld-neck)
6. tMAnIFU (Round Bar) : 683 UM

nAFuKINgUENae 10 mm 8176 memIN 1

7. Anchor Bolt 1N5@ A 307-C 914U 4 : 3,400 119
8. Nut N3 A 563-A YH1% M36x 1300L 91491 8 : 1,200 U
9. Bolt 102 Nut 105A A 193 Gr. B7 a2 193 Gr. 2H : 4400 1D

&1m5ul9¥91uAY Shell Manhole
Bolt wu1d M20x 50L MUY 28

Nut w18 M20 WU 56



F 1351 1FOURY Roof Manhole

Bolt  9uI@ M16x50L U 16

Nut  wuI@  MI6 UM 32
10. 180519811 (C-chanel) $5400

YUIA 100x 505 mm. 817 6m 3 &Y
L1, wHALAZUNS (Grating) 12-WH-4-150
12. 11

Z2og
swisduiiudy

53

4,130 1w

24,000 1N
3,320 UM

152,567 1N





