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WATP-Fipe gollery Pramary s, tonk_ 30607

CALCULATION FOR WASTEWATER TREAMENT PLANT STRUCTURES

PIFE GALLERY AND PRIMARY SEDIMENTATION TAMK
{The calculation based an Japanese slandard }

1-GEOMETRY DIMEMNSIONS FOR CALCULATION
1Az shown on drawings attached):
Ground level; GL =
Ground water level: GWL=
Bollom level of pipegallery: BL =
Bottom level of primarny sedimentation lank: BL =
Bollom level of primary sedimentation tank: BL =

Water level of upper inflow water way:
Water level ol primary sedimantatian tank

Thickness of pipegallery bollom:
Thickness of primary sedimenialion tank
Thickness under inflow watenvay bollom
Cinder concrete thickness
And aif olfter dimensions shown on ihe drawing altached
Z2-MATERIAL PROPERTIES AND SOIL COMDITIONS:

Concrete: Grade C21, Rn = 70 (Ka'cmz)
RS= 3.5 (Kg/icma)
Feinforcement type J1S:  Ra= 1600 (Kgicm2)
Back fill sand: y,= 180T ; Coeficicnt of earth pressure at rest K, 0.5
Internal friction Zideq

3-LOAD CALCULATION (BASE OM JAPANESE STANDARD):

3. 1- Maximum feads from architect port to be taken in eolcalotion as in analysis
J.2- Saif food:

In case of ground water level at 0.00 (Permanent case):
-Horizontal triangle distributed load due to sarth under ground water level (outside of primary sed, tank):

P =855 B 5 + 5001 = B 26T/m2
-Uplift pressure to bottom of under inflaw walerway:
F'-.J.'-III.={H|:|ruu'-c — R BAOTIim2
-Uplift prassure to bollom of pipegallery:
F-"umu:“ %-nmlw:-:}ﬁtﬂ: A.80T /m2
. F-Harer food

According to highest water lzvel and bollom level as inlustrated in the drawing, waler Inads to be calculaled
and shown on the altached drawing.
d.4-Load of non-reinforced concrete layer on bottem slab:

{Due lo machanical supports and cinder concrete)

~Unifarm load: Qeonbogne Z5x0.10=  O02S0T/m2
I 5-Live fooad-
-Live load far all operating floor and walking way © q,,, = 0.60T/im2

A-ANALYSING BY SAP 2000: THERE ARE 3 COMEBEOS FOR ANALYSING AS ATTACHED HEREAFTE

ALL THE LOADS, FACTORS, AND OTHER INPUT DATUM TO BE TAKEM IN AMALYSIS AND CALCUL
The reaciion resulls of combo 3 as allached shows that no ol case happen fa the struciure

T-1-37
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SREZ0O00 wS_ 11 File: RETH1  Top-m Units PBAGE 1
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nEC
Lo RD COHDIHWATIOHN HIOLTIVPFLZIEHS RS
COpIBR0 TYPE ChisE FRACTCR  TYPE TITLE
COMBRL Ann Im case wacer [ull in all tanks, o0 geound w
dberc gqukside
SELF 10000 STATTC|DEAD)
WRTER L0000 STATIC|LIVE)
CTHRERSO L.ODOD  STATTCINE&DS
ApH L.Oo00  STATICILIVES
COHEE ADD T Ccase of tank-tull and Lank ampby. Dotastde
no groond waler
SELE 1.0000 STATICpEAD]
CTHDRERCD 1000 BTATTSIDERD]
|G L3099 STRTICILIVE]
WHTER] 1.30939  STATICILIVE]
COMRA Abn A1l Lanks are empty, ool aide ground wacer 1
ozl up b 10, G0
sELE 1.0000  STRTIC | BERD)
CTHOERCT 10000 STATIC DEADI
DPLIFT 1.0000  STATIC[OTHER)
ERETHPRE 10000 STATIC|GTHEM
ENVE EHVE Maxmimun and minimom resnlis of combol, corba
2, conhaZ
L | R ] ] R o5 | £
L [ e L Goon  COMBD
COMEBA 11,0000 ooppa




WINTE-Pipo galloey Frievaey seal, tonk_ 206001

S5.CALCULATION FOR EAR ARRAMNGEMEMT:
Bazse on ottoched results of shell forees and frame forces analised hy SAPZ000D, chaosing
the most dangerons forces for caleulation:
A, = MR, bh,” Where, M. Maximum bending momenti{T,m)
h,: Effective depth of bearing arcaiem)
h.= (Elemant thickness-Cover thickness)
b: Width of calculated areaicm)
Required area of reinfarcement;

Fa= MiyRaho Where: y = 0.5 + ({ 1-2A0) 2
5-1 SLABS AMD WALLS:

Moments Values Ao ¥ Fa _ Bar arrangement Remark
{T.m} oo’ fimm) a(mm)
{Bnltom
Slab level -G.G00 00510 0974 9.85 14 125
=33} 2700 00267 (RREFE 4.50 14 250
=0.50 _
(Botlom =240 0.0315 11.954 4,63 14 200
Slab lawal 5.5 ,1184 0.8937 15.49 16 125
3.00)
=0, 40
=070 21200 0.07ES 0. 14600 21.490 20 125
=10 000 0L0EED 0.os52 10011 20 280
14,700 0G24 0958 1637 16 i25
oA 00314 14984 a.10 g 200
15,700 [ OGET ULAIGE 17.52 18 125 S
21.200 0.07G3 (95D 21.90 A0 124 Sane
=000 (0.03R2 R 4,89 15 2450 Shana
[Fr zea. 5,000 0.0558 0871 | 12.07 14 125
Tank batiom -4 500 002258 0,985 537 14 250
Slab 2S00 00754 0.4958 17.30 12 125
Lewel #2.70 - S 00229 (b AN 5.37 14 280 25
=060
Slah -11.100 0.14548 .52 2283 20 1245
| [ R B 4,400 (LOsYY 0.970 kb 5L 14 150 20
1=00, 40 -1 a0 01391 (020 21.71 20 125
5,600 0.0735 06862 11.003 14 125
Walar way 2100 00567 0,971 585 14 250
foor L4155 3200 00564 0965 211 14 150 125
=0}, 30
-1.350 {.0857 1.0505 .0k 12 160 155
Top flaor 0,100 0057 (.971 306 14 200
level +R.0 B0 0.0508 0.574 .42 12 240
I=U.2"!J 0550 00413 [WRErES 277 12 2ol
Wall of pri 9300 | 0.0719 0,463 14.04 16 125
Sed. Tank QA0 00715 D463 1404 16 125

T-1-40




WIWTIE-Fipe gallery Primory sed. tonk Z601
Moments Yalues Aa Fa Bar ariangement IRemark
{Torm) (em®) f{mm} almim)
L=L1.50) _
Wall of pai 9500 0.0734 0,862 14.36 16 125
Sed. Tank 11,100 0.0855 0,855 gL 22 200 o)
AP Gallery -17.300 01337 DA2s 2710 27 120
Ji=0.50
Water way 54500 DF2e 0.853 10,82 14 144
veall
t=L40
t=0.30 2.800 (LO7TAS 0553 g2z 12 125
5-2 BEAMS:
AREA, LOEATION Values A T Fa Bar arrangamend
m2 (T.mm) (e’ gfmm) | quantity
b=0.50 At the end 12.300 0, 0654 1LAGG 1050 20 4
=080 In b mid. 0,980 00535 EvE B.74 18 4
5-2_1-CHECKING SHEAR FORCES:
-Height of hand for supporting coverslab s, so lhe section need o be checked
shaar beanny capacity is [o/2+{h+s)2)
- In case O »= Rsxbxd 50 the below case is fo be considarad
- In case concrete s nol enaugh 10 bear shearing force, stirrups will be consideared
Sefd + 55 == 0 {shearing force at saction calculated)
Where St sheanng baaring capacity of concrete (k)
=s: shearing boeanng capacity of remlorcemant (kg)
Ss=AsxRajndfa = O - Sci?
Azl area of all stinup in section considersd
d- ellzctive height of beam
a. pilch of stirrup (dislance between two stirmps)
I coeflicient that consider safety factor (=1/1.15) =087

-41
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WWTIP Pipe gollery Priovary aad, tonk PR

6- CALCULATION FOR PILE NUMEER (o= attached sheoets):

(Fde numbier for be decided by pile caloulation sheet, please reler o pile caleulation sheet for more infarmation)

7.1.44
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CALCULATION FOR PILE NUMBER
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L

LOAD COMHBINATION MULTIPLICRS
COMED TYPL  CAdE FASTOR TYVFE TITLE
FILECCRE. AD0 Iei cakadating number of ples
SELF 10000 STATLCEAD]
WATER 10K STATHIIDE ALY

CINGERCD  Lpoul STATICINEATY
MAN 10000 BTATICEDEAL)

SAFA00 G 11 Fiks: 21 Tonem Units PRIGE 2
ety b, HHET TG

AT

JOIHT RCACTIONS

QT LD F1 FF F3 M1 MF

14 5FLF GEEERG 1300808 1513555 00030 L0000

14 WATER EOME SIRTFRS WEEETES 000 DO

14 CIMIERCD JI0GD GHIF MR FETA QGOD  CCKHM

14 MAK PEINCE AT nid0ds poooo Q4NN

14 UPLIFI TRBEFE IS00560 JULLEGE 00000 00000

14 PILECOMA TF2HIES CLLLEEDE MTESETO Q00

421 SOLF QAR08 DDGESE 1EIZESS 0000 GO0

431 WATER 00481 IBERRS IOXROTES  UKEHI oo

421 CINDERCOD I3 SRIN 2 nooon 00000

421 RN 121971 260021 99775 OO0000 Q00D

471 LIPLIFT SFUALAN AER GRS SFOD02G0 oDDO Q0000 Q0000
A1 PILECGONWE: 1FA0UT SSLED AGTEERTO Q0000 GLOOD)

AT SELF SEEREG O3 0E0E 151EANE HEN 00000 GLER)
JI50 WARTER SRROATE IBEEAS 0ZE 0735 Q0000 OOKHH

3370 CINOERCD 13803 HGITD 250D DOODD 0000 Q0000
A3 MAN AP SRS ST MEFERS 00000 0LGG00

3370 UPLIFT FOOL2N IHAGEGR -TAZS290  (UHHN 00000
SR PILECOMA SAFANIGR S5V AGTREATO OO0 Q0000
10 BELF SHILBUSE 334 080G 15150005 LHHHE 00000
A0 WATEH ELE P e e N Pt P e i L I 1L R A 4
M CINEERDO AR LRAYD FRTRAT O OOO0 Qoo
40 AR SI2UFY FMRRIFT MIZEERS 0003 oo
Ik LPLET TRASIE -1800GGI EREFE 00000 B0

1 PILECORE SITRGTM S51EE05 DPATAR SRR OL0000
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Pri. Sed. TonkePipe gollary-feration Tonb - 357001

CALCULATION FOR WASTEWATER TREAMENT PLANT STRUCTURES

FRIMARY SEQDIMEMTATION TANK-PIPE GALLERY-AERATION TARNK
{ The caloulation based an Japanese standard 3
T-GEOMETRY DIMENSIONS FOR CALCULATION

(A& shown on drawings attached):

Ground level: El= _--I;_E_EEI
Ground water lawval; EWLl= : [ijﬂﬂﬂ
Bottom level of ppagallery: BL = S T
Battom level of primary sedimantation tank: GL t i EEH]
Battem level of acration lank: BL = _ i SnER
Water level of primary sedimentation tank __I-_EU_E'
Water level of acralion tank; f 52_3,
Thickness of primary sedimentation lank E:Iﬁi]_m}
Thickness of pipeaallery hottom: | 0,60 m|
Thickness of asration tank bollom | "{.I'.EEI rnl
Cinder concrete thickness ! .10/ m|

2-MATERIAL PROPERTIES AND SOIL COMNDITIONS:

Concrete: Grade C2, Fn = 70 [Kofem2)
RS= 3.5 (Kofcmi2)
Feinforcement tvpe All . Has= 1600 (Kofom2)
Back il sand; = 1.80Tim3 v Coalicient of earth prossure at rast K, 0.5
Inlernal friction 20deyg

ZLOAD CALCULATION (EASE ON JAPANESE STANDARD):

3. 1- Maxinunmn loads from aorchitect part to be taken in calcufation os in oy sis
F.Z- Soil foevdd:

In case of ground water level at 0.00 (Permanent case):

-Horizontal tiangle distibuled load due to earth under ground waler level {under primary sed, tank):

B =B, 120 5 + §.1%1 = AndTim2

~Horizontal nangle distribited load due Lo earh under graund waler level (under aeration lank):
P =0.8x2 7505 + 2 7hx1 = S UTIm?

-Uplift pressurne to bollam of pipegallery:
nlll-l"'_l:H-:rtllnu waterJE1.0= 3.00Timz2

-Updift prassure 1o ollom of asration tank:
pllﬂrl_[Hnl-: undwater )8 1.0= 1.0Thmz

A F-Water lood

According 1o highest water level and bollom level as inlustrated in fhe drawing, waler loads to be caloulate
and shown an the attachad drawing.
F.4-Lood of nen-reinforced concrete fayer on bottom slab:

(Due lo mechanical supports and cinder cancrete)
-Uniferm load: Deontayer  A0x0A0= 025Tims
F-Live food:

-Live Inad for all aperating floor and walking way © o, = 050 T i

T-o1-60
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Fri. Sed, Tonk-Pipe gollery-Acoetion Tenk - 377701

A4-ANALYSING BY SAP 2000: THERE ARE 3 COMEBEOS FOR ANALYSING AS ATTACHED HEREAFTER:

ALL THE LOADS, FACTORSE, AND OTHER INPUT DATUM TO BE TAKEM IM ANALYSIS AND CALCULATED BY SAR 2000
The reachion resulls of combo 2 as aitached shows that no ueddt case hanpen fo the stuclure

LOoAD COMBIMATION MULTIFPLIERS
COMBO TYPE CASE FACTOR TYPRPE TITLE

COMET  ADD In case of all tanks arc full of water, no ground water oulsida
WATER  1.0000 STATICILIVE)
CIMDERCO  1.0000 STATICIDEALD)
MAN  1.0000 STATIC(LIVE)
SELF  1.0000 STATHZDEAD)
OMLYSOIL  1.0000 STATICIOTHER)

COMB2  ADD In case of all tanks are empty, ground water level is up to 0,00
CINDERCO  1.0000 STATIC(DEAD)
SELF  1.0000 STATIC(DEAD)
UFLIFT 10000 STATICIOTHER)
SUBMSOIL 10000 STATICZIOTHER)

COMEZ ADRD In case of tank-emply and tank-full, no graund water
CIMDERCS  1.0000 STATICIDEAD)
SELF 1.0000 STATIC{DEAD)
WATERT 10000 STATICILIVE)
MAM  1.0000 STATICILIVE)
OMLYSOIL 10000 STATICIOTHER)

EMNVE EMVE fax min of all combos Lo caloolate for reinforecment
COMBT 10000 COMBO
COMB2  1.0000 COMBO
COMBZ 10000 COMBO

5-CALCULATION FOR BAR ARRAMNGEMEMT:

Buse on attoched results of shell forces ond frome forces analised by SAP2000, choosing
the most dangerowus forces for colculaotion:
A, = MIRbh,® Wheare, M: Maximum bending moment(T.m)
h,: Effective depth of bearing arcaicm)
h.= (Element thicknoss-Cover thicknass)
b Width of calculated arcafcm)
Fequired arca of ramiorcament:

Fa= MiyRahno Where: y= 0.5 + ([ 1-2A0)"")2




Pri. Sed. Tonk-Pipe gollery-Acration Tonk - 207001

5-1 SLARBRS AND WALLS:

Moments | Values Ao ¥ Fa rarangement
(T.m} {em”) gi{rmm) [ a(mm)
{Boliom Z1.000 0. 1302 0,030 29 .40 22 125
Slab lewel 10000 00620 C.06R 13.45 27 251
Sc Ty (1 =10, 200 00575 0973 1236 16 125
080 S R I
aetation 19000 | 01478 083t | 2540 oo 125 |sereons
tank hinllom 1 300 0TGRS [.BEO 14 68 18 125
slab <5300 00270 0.986 G.34 i4 200
ilu-.'f_-l «0.35 7,504 0.0465 0.4976 10,00 14 125
=050 ¢ =10.200 OS54 0871 1322 G 125
Pri. Sed. 10900 | 0.0675 0.065 1471 16 | 1256 |
Lok Boliem &850 00536 057 11 58 14 125
Level +2.76 -4 00 (412349 [.0HA ek | 12 200
=040
Waber vy e Ty
]L“ﬂlti.il'll slab 11,640 Q.1h22 0917 2345 20 125
04 -3.300 a0a3l | 0978 G.3% 16 250
rf:m'r!r siah 5500 0.1954 0890 158,32 18 125
=025 =] AL 0908 165148 18 125
i 2250 [, 0 0958 o4 12 125
WWEE Tor pri. S.E00 ERAFE 0.981 1451 16 125
sod, Tank -0ano 0705 0860 14 Btk 24 a0
& pipe ga. =700 00572 0.y 1108 20 2an
05
l;u'-'i':lll il
wRERT wWay -2.ai0 00722 0863 17,82 14 125
loa 11600 | o452z | 0917 23.96 21} 125
wall of Pips 11.100 00850 0955 16,89 18 125
nallery and 21300 01646 0.210 2404 24 125
apralion f2rk -11.800 IR R 0.857 1801 ig 145
0.5 5.000 00386 0.930 7. 16 25
4400 | 00340 | 0983 651 16 250
lLongitudinst | -B.000 | 0.0464 0.976 8.93 14 150)
willl -B.200 0T 0875 0.24 14 120
0.5 T.200 00564 0.571 10.93 14 125

B- CALCULATION FOR PILE NUMBER [os aottoched sheets]:

(File number to be decided by pits calculation sheet, please refer to pile caleulation sheel for mors infarmation)

T=1-72
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BOTTOM SLAB OF FIFE GALLERY(LEVEL - 3.1}
{EN"u'il_E COMBO MIN)
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AERATION TANK BOTTOM SLAB LEVEL -0.35
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AERATION TANK BOTTOM SLAE LEVEL -0.35
(ENVE COMBO MAX)
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PILE ARRANGEMENT CALCULATION

-

. T
\50) Ay
I . i
[
[}
[
|

(56) (a9)

Preaction = 9.2 Ton'm? and Pile Capacity = 45(Ton)
== ni pale can bear for an area of 4.9m*

= R.C pile to be arranged as on drawing Ma,| -PE - WWTF - 252 -1

-PE - WWTP - 252 - 02
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Aieration vank - prpee gpoallecy - fnal sad. teek - 350001

CALCULATION FOR WASTEWATER TREAMENT PLANT STRUCTURES

AERATION TANK - PIPE GALLERY - FINAL SEDIMENTATION TAMEK
(The calculation basaed on Japanose standard )

1-GEOMETRY DIMENSIODNS FOR CALCULATION

[As shown on drawings allachad):

Ground level; GL= B -Il EED:
Ground waler level: GWL= i i_‘_}l[lﬂﬂ=
Battom level of pipegaliery: HlL = B e ke
Battom level of acration tank: BL = i -ﬂ-EEE
Bottom level of final sedimentation tank: BL= | __-_:_'I_.Efl_i_!
Water level of acration tank T
Water level of final sedimentation tank: : ___5.15-.‘-'
Thickness of pipegallery bollorm: e -D_Eﬂ_r?!
Thickness of agration tank bottom e Dﬁﬂm
Thicknass of final sedimantation tank ;  0.60 m|
Cinder concrels thickness __ 0 ﬂ_ml

Ardd ol other dimensions Showsr o We dvawarie aliached
Z-PARAMETERS FOR CALCULATTION:

Concrafe: C21, Fn= 7o tKafom?)
Rs= 3 5 tRaicmz)
Feinforcament tvpe Al Ba= TG00 tHRafcmd)
Back fill zand: .= 1.80T/m3 o Coelicien] of earth pressure at rest 0.5
Intarnal friction 2l

3-LOAD CALCULATION (EASE DM JAPANESE STANDARD):

FT- Moximum foods from archiitect part to be foken in colcalotion os in analysis
.2~ Sl foad:

In cose of ground waoter level at 0.00 (Permanent case):

-Horizontal triangle distibuied load duc o carth under ground water leval {Under asration tank)-

Py =0.8%2.1520.5 +2.15x1 = 3.01Tim2
Horizontal triangle distnbuled load due to earth under ground water level (Under final sedimentation tank:
M =00 8x3.8x0.5 + 3.8x1 = 5.32Tim2
-LIplift pressure 1o bottom of pipegalleny:
Pugis={H gicund manes J%1.0= 30T 2
Uphift pressure 1o bollom of aeration lank:
Puper={Haround waser X 1.0= 258TIm2

. 3-Mater foad

According Lo ghest waler level and bottom level as inlustrated in the drawing, waler loads o be caloulzled
and shown on the attached draving.

Fod-Load of non-reinforeed concrate layer o Dottorm slakb:

(Due o mechanical supports and cinder concrate)

Tol-a0
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Aprgtion tonk - pipes gellery - Gnal aeal, task - 3701

-Uniform Inad: Oeonteyer  2.500.10=  0.25Tim2

F.5-Live lood:
-Live load for all cperating Noor and walking way & Q.. = 0.50Tm2
A-AMALYSING BY SAP 2000: THERE ARE 3 COMBDS FOR AMALYSING AS ATTACHED HEREAFTEH:

ALL T LOADS, FPACTONRS, ARD OTHER IMPUT DATUM TO BE TANKTA 1M ARALYSIS AND CALCULATED BY SAP 2000
The reaction resulls of comba 7 as allached shows that no upiff case happen 1o the sireclure

AERATION TANK - PIPE GALLERY - FINAL SEDIMEMTATION TAMK
COMBDS

LOAD COMBINATION MULTIFLIERS

COMBO TYPE CASE FACTOR TYPE TITLE

COMB1 AaDD In case of all tanks are full of water, no ground water outsida
SELF  1.0000 STATICIDEND]

WATER  1.0000 STATIC{OTHER)
CIMDERCD  1.0000 STATICIDEAD)

BEAM 10000 STATIC(LIVE)
SOILPRES  1.0000 STATIC(OTHER)

COoMe2  adD In casa of all tanks are emply, ground walar leval is up o 0.00
SELF  1.0000 STATICIDEALD]
CINDERCO  1.0000 STATICIDEAD)
SUSOILPE  1.0000 STATICIOTHER)
UPLIFT  1.0000 STATIC{OTHER)

COMB3  aDD In case of lank-cmply and lank-Tull, ne ground water
SELF 10000 STATIC[OEAL)
CIMDERCD 10000 STATIC{DEALD)
SOILPRES  1.0000 STATHZ(OTHER)
Mar  1.0000 STATICILIVE)
WATERT 1.0000 STATIC{OTHER)

EMVE  ENVE
COMET 10000 COMBO
COMBEZ 1.0000 COMEBO
COMEZ  1.0000 COMEO

Wax min of all combos e caleulals for renlarcemenl

S5-CALCULATION FOR EAR ARRAMNGEMEMT:

Base on sltoched results of shell forces analised by SAPZ000, clioosing
the most dongerous forces for caloulotion;

Aa = MR bh, Where, M. Maximum bending moment(T.m)

h.: Effeclive depth of bearing areajcm)

T-1-102




Apration tank - gipe gollery - final zed, tonik - 3ot

h.= {Element thickness-Caver thicknass)

b: Width of calculated areacm)
Haquired area of reinfarcemeant;

Fa= MfyRaho Whera: v = 0.5+ {{ 1-28a)"y2

5-1 SLABS AND WALLS:

Moments | Values Ao ¥ Fa Bar arrangement  |Remarks
{T.m} [cm®) Himm) afmmy}
{Bottom 18,000 01116 0594 24,82 20 125
Slah lavel 15,400 (.0955 0.950 21,11 20 125
-3 5,600 0.0347 0.5a82 .42 12 125
t=0.60 7600 (.0471 0.8976 .14 18 254
-3.300 00473 05976 11,24 16 150
=400 (10375 REHY £.90 12 125
=200 o122 0554 285 12 250 125
_ 10750 | 0.0547 0972 | 1304 18 125
Acration 12800 | 0.0794 0858 | 17.39 18 125
tank Laliom 12,300 0OTE3 0960 16.68 158 125
L] - 25 12000 L0744 0861 16.25 15 125
=11.900 ,QGOS 0.969 14.49 16 125
-5.600 0.0285 01.985 G, 70 12 150 24
los 16300 | 0011 | 0947 22,42 20 125 | Aotin oug
Final sed, 17.800 | D0.1104 0.941 24,562 20 125
[ranik batiam 16,600 010249 1.946 2285 20 125 Aaf i P
slab 5,300 00320 0.933 T.02 12 125
fleeal 41,01 -£,000 00407 0.979 8.63 14 125
0.5 |
|sotomstae | -10.400 | 01029 0.94G 18,08 8. | 1%
el wearlar way -5.300 00920 0.952 16.07 16 125
leval +a.7 5.600 0.0554 0.971 948 14 125
0.45 4.500 00346 0.9382 5.04 i2 180
Cover slab -3.400 02150 Q.87¥ 16,16 i 125
af linzl sed. 1.400 00,0589 0.953 G.12 14 250
tank lv +5.0
0.2
Cover slab -3.500 02222 0873 16.71 12 A0 Searrr
ol plpe ga. -0.850 0.0540 0,972 3.64 12 240
el +5.4 =1.940 DU P 0,534 B.51 12 125
02 1.730 g9.1111 0,2l q T.75 12 125
0.74a0 .047E 0,975 3.20 12 230
Wl of =1F.a00 0, 1360 0.9Z7 27.61 e 125
Aurxion Tank -F 00 00572 .97 11.08 22 250
B pipa g, -5.800 0.0448 0,977 6.63 14 150 B PR
.5 12,300 0050 0,950 16.682 ik 100 (ol

T-1-103




Becation tonk - pipe wellary - finol sed. tonk - 2904

8.200 00634 0967 12.32 16 125

8.400 00649 0,966 12,63 16 125

Wall of 11500 | G.0889 0.053 17.53 18 125
Fioed Tamk | 9200 00711 0963 13 BA 18 150
& pipe . 5,400 00817 079 3.0% 14 150
0.5 2,500 0.0224 0,989 4.28 14 250
| -a300 | Do3az 0.963 6.6 12 150
|orginsra | 15800 | 01221 0535 24 57 20 125
wrall 5.300 0.0487 D.975 9,39 14 125
0.5 42400 | ©0o58 0,950 18,98 18 125
7400 | 00572 0.971 11.08 14 125

6600 | 0510 0.974 a.a5 14 125

4800 | 00371 0.981 711 12 125

2,100 0.0240 0.985 456 14 250

1,800 0.0139 0.993 2 63 12 250

G- CALCULATION FOR PILE MUMBER [as attached sheets):

{File number to be decided by pile calculation sheet, pleacse refer to pile calculation sheel for more informafion)

7-1-104
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{mal sed. tank - 3/9/01

CALCULATION FOR WASTEWATER TREAMENT PLANT 5TRUCTURES
FINAL SEDIMENTATION TAMNK

(The calculation based on Japanese standard)

1-GEOMETRY DNMENSIONS FOR CALCULATIORN
(A5 shown on drawings attached):

Ground level: GL= M -ﬁ-rEi"ﬂ
Bottom level of final sedimentation tank: BL = T 1.15
Water level of final sedimentation tank; A
Thickness of final sedimeniation tank e ; .60 m

And alf oifier dimensions shown an the drawing atached
2-PARAMETERS FOR CALCULATION:

Concrele: Grade C21, Rn = 7o 1Kgfem2)
R5= _ 3.5 tKgfem2}
Reinfarcement type JIS:  Ra= 1600 (Kafem2)
Back fill sand: v,= 1603 ; Coeficient of earth pressure al rest K 0.5
Internal friction 20deg

2-LOAD CALCULATION (BASE OMN JAPAMNESE STARDARD):
F 1-Water lood
According 1o highest water level and bottom level as inlustrated in the drawing, water loads 1o be calculzt

and shown on the attached drawing.
I 2L ive foonds

-Live Inad for all operating ftaor and walking way © 1, = 0,50T me
F-AMALYSING BY SAP 2000: THERE ARE I COMBEQS FOIR .ﬂ.N.ﬂLL'I':EIHE AS ATTACHED HEREAFTER:

ALL THE LDADS, FACTORS, ARD OTHER IMPUT DATUM TO BE TAKEN M AMALYSIS AND CALCULATED BY SAP 2040
There o need fo chack uplift for fnal sed. Tank, because the lank is io be put not deeply it grownd,

LOAD COMBINATION MULTIPLIERS

COmMBO TYPE CASE FACTOR TYPE TITLE

COoriBA ADD Al tanks full of water
SELF 10000 STATIC{DEAD)
WATER 1.0000 STATIC{OTHER)

CoMB2  ADD Lam full, tank empty
SELF 10000 STATIC{DEAD)
WATER1 1.0000 STATICIOTHER)

ENVE ENVE
COMBT  1.0000 COMBOD
COMB2  1.0000 COMBO

miax min of combas to calculate for rainforcement

T-1-136
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final sed. tank - 3/9/01

5-CALCULATION FOR BAR ARRANGEMERNT:
Bote on alioched results of shell forces analized by SAPZ000, choosing
the most dangerous forces for colculotion:
A= l'v.'ll'ﬁ':nl:bhﬂ2 Where, M Maximum bending moment{T.m)
h,: Effective depth of bearing area(cm)
h,= [Elamen! thickness-Cover thickness)

b: Widlh of calculaied arealcm)
Required area of reinfarcemant;

Fa= MfyRaha Where: y = 0.5 + {{ 1-2A0)")/2

5-1 SLABS AND WAL S:

Moments Yalues Ao ¥ Fa r arrangement
{T.m) (em’) a{mm) a{mm)

{Battom -10.5040 0.0651 0,966 14,15 16 125
Slablevel | -4.100 | 0.0208 0.584 4.89 12 200 [lean
+1.13} 5.500 0.0589 0.970 12.76 16 125
0.6
Wall of =10.100 Q.0vED 0.959 158.30 16 125
Tank :
j0.5

G- CALCULATION FOR PILE QUANMTITY (os attached sheeisz):

(File number o be decided by pile caleulation sheel, please reler 1o pale calculation sheed for mose informssiion)
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