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Flow Dottt Dewipn Stidy an OO Water Swvirsament fnprevavens Prageer

IR o, D

114 File Foundation Calenlation

1y Soal conditien aof WWTP

Typical sl condition af WWWTT stte 15 shown i hellow,

Pl Repory

OH Layer
(Lipper Layer)

+1 M m  Existing (Gl

rw = A2 tmd { submerzed 0042 ¢/m3 )
qu = 1.76 tm2 { C =088 - use 0.9 'm2)

L5 ol Chveragre)

O Layer
[Lower Layver)

rw = 1.47 t'm3 ( submerged (.47 t/m3 )
qu=231t'm2{C=1.17 - uze 1.2 ¥m2)

= A7 T — 32 100 3

CL Laycer

rw = 200 ¢'m3 { submereed 1,00 t/m3 )
yu=1184m2{ C=391m2)

— AL - 30

ab Laver
aM Lawer

(2 Caleulanen Conditien

Pile: Concrete Pile

Fow = 15D L3

W=1215

(Maximumm Iricton rto
= 2= 25=53t'm2)

SO w0

Embed depth for SPCSM) Laver is 3.00 m
Consider a posilive fmction for prle about CL Layrer and SPSM) Layer

Consider a negative [viction Tor pile abom OH Layver




Table 1-1-1 Allowable capacity of pile

{ Unit : 1pile )

Allowable Bearing Capacily

Allowalble Tenzion

o _ Slress Capagity
Faciliny Nome Adlowable Bearing In Case of Mepative .
Capacity Skim Friction A flecting | Result of Desipn
Fesult of [esipen Hesult of [resign | Calculation | Capacity
B Calculation | Capacily | Calculation | Capacily
L. Treatment Plaat i 45,10 . 5.8 45,0 230 230
2. Disinfection Tank 430 A5 6.2 5540 PR 20 s
3. Laft Pumping Stalion E
(1)Deep Foundation 40,1 450 sy 55.0 5.1 15.0
(2)5hallow Foundation 454 A5.10) 524 540 (9.0 Lo
4. Main Buihling E
{1Deep Foumdation 453 4510 202 S0 0.5 20801
{2)Shallow Fowmlatinn 4 Ao 42.3 400 128 2.0
3. Blower Building A58 Aa0 315 s0.0 FALRY 2000
b Drewatering Boililiag:
{ 1reep Fowmlasiion 457 450 32.4 500 203 2000
[215hallow Foundatiomn 44.3 400 dad 400 220 _22.0
£ Gravity Thickener 44.5 ikl 468 450 03 20,0
8, Cpmpost Facility 43.4 dib0l 41.5 4.0 216 20,0
9, Band Filtration Facility 8.1 d5.00 316 __55.0 217 21.0
LI Pipe Crallery
1 [(A) Sandfilt, - WWTP 47.1 A5.0 18 S0 210 1400
2 (B)Liftpuimp - WOWARP 46.2 A%.0 a2 000 w1 200
3 (InEand Fillsalion 5.1 450 7.0 0.0 AT .
4 (E)Blower - High Vollag 47.2 A5.0 355 50.0 112 0.0
-1 FILATE Pusep - Bloswes 4506 450 ST 5000 RA1 EALRI
F-2{F2LiftMemp - Bain Bo 4548 450 A0 550 kA 210
b () Dewater - Blain Bu. 454 450 08 350 24 2l
T {H)Dewater - Compaost 15.2 450 iz L 129 Tl

7-1-434G




I Trentment Mt
(1] &oil Condition

Top Elevation ol Pile

Bottom Elevabion of O Layer (1)
Botom Elevation of O Layver (2]
Bottom Elevation of C1. Layer
Bottom Elevation of Pile

File Length

Thickness of Fach Layer
OH Layer (1)
OH Layer (23
CL Layer
BP[EM) Layer

<00
-19.60
-32.400
SN
3660

.60

1760
12.40
1.64
ER

{Embeded Depth of SPESA) Loyer is = 3.000m )
£AUL Layer is umsder (ae provsd waler,)

(21 Allowable Bearing Capacity

Bu = 30 ® 2 C s
) + 5 ® .00 1

= 1200+ 31 = 1591
We - 04 = 0. ® 3G
W= N4 = .4 = 34
Ra = 13 ® { 13w1 -

= AG5Rt

{30 Allowatle Tensien Capacity

M= 04 = 4 ® i
| 540 . | .64 I
243 1
W= 83 1t
Pa= /6 E iR.3 i 53

(4) Examination of Megative Skin Friction

Ru'= Ru 159.1 t
Ws'= 04%2 = 460 = 0N
Rnf= 04 = 4 " i
49,2 1
W= 831
Ra'= /1.5 ( 159.1 0.4
= 1057 nG - 492
= 438 1

2H

on

(.4 ® i | 59 ES
0.5 = 28 1
1.5 = 8.3 1
I i LR a3

17.4 + 1.2 = 1240
® 300 I
23.0 1t
i
= L7606 1.2 = 120}
1 RS 49,2 - 4.3
o

T-1-437




00 Investigation of Pile Siress
Po= <l o

Rol— 482 1

W— o 04 W 04 A L 1241 ] ] 24
= 12.0 1
Ty = 200 kofom?

Ap 1584 et
12 = i Aniy I A9 i 12 ) - [ |
LI N B 458,81
Pile stress is bigger than all the load affeet o the pile head, Ok

*1as e than the e siress s quite bygger tian the all the load aflect 1o the pile head.
Then calewlation for annther Tacilitis o




2. Dhsinlectien Tank

(11 Soil Condition

o Blevation of Pile S50 m
Bottom Elevation of O Laver (1) 1Al m
Bottom Elevation of CHI Layver (2) ME20 m
Bottom Elevation of CL Laver S312.10 m
Baosttonm Elevation of Pile 3500 m
"1liz Lemgth 1200 m
Thickness of Each Layer
OH Tavyer (17 il
OH Layer (2) L1060
CL Layer 140
APEEM]) Layer 100

(Embeded Depil of SPEM) Laver s = 3.00m |
Al Laver 5 under the geoum] water )

(2} Allowvable Bearing Capacity

Fu 30 ® 25 T VI 1 04 “ 4 [ a4 * 1]
i o] ke .40 i

1200 oaltd = 1619
Wy 04 = 0 = 331 ® .3 = 2000
W= 4 = ] x 321 W [.5% - 2
[y 1.3 b { I6hl9 . 20 i + In : 7T
= A0

(3 Adlowable Tension Capacity

IR 0.4 £ El & { DR s 1404 + 1.2 = G
f 9.9 ®= 1.8 + Al b S0 I
= B2t
W= 77 1
Fa I'i b B2 £ 1.7 : 2r1
{4 Exanunation of Mesanyve Skin Frichion
AT Ru = lalf® ot
Ws'= 0d™2 = 490 ] .3 = 0.6 1
Bnl 0.4 “ 4 % [ LIAH = lGGh < 1.2 = 1060
dd,5 1
W T
Ba'= I/1.5 [ 161G - 0. ) t O - 443 - T
- 1075+ 1.6 44,3 - ¥l
0RO

T-1-439




AL Laft Pammping Station
A1 Dreep Foundation
(11 Sl Condiiion

Top Elevation of Pile

Biovttoam Llevation of O Layer (1)
esttesm Llevatoon ol D01 Layer {23
et Elevation ol CL Layer

Biottenm Elevatmon of Tile
P'ile Length

Thickness of Each Layer
O Layer {13
CHH Layer {2)
CL Layer
SHM ) Layer

(Embeded Depth of SPESM) Layer s 5 % DOF e Dameler)

(A0 Layer is under the grownd watcr.)
{271 Adlleswable Beanng Capacity
Bu = 30 E 25 = 040°3  +
-+ A ® 3.0 }
1.0 £ 334 1534 1t

W= 04 = (.4 273 "

W 04 = 0,4 = 273 E
Ba = L3 M [ 1534 - 22
4601

(3] Adllovwakle Tension Capacity

o = 04 x 4 * i (IR
5.4 EE R + 3.0

w fuf 1
Pa= 1% ® 725+ 06 =

() Exammnzion of Megative Skin Frachon
Bu'= Ru = 15341
W' = [l452 "' 4 Aul = LR

Rnlr= 14 = 4 o { R

KLU}
W= e L
Ra /1.5 i 1554 < 1 i
Nz + (.5 ELR T
S

T

-1.70 m
-1 Gl m
5108 m
-52.00 m
35,00 m

2750 m

11.45400
1.4
L.00
Lon

(1.4 *
0.5
1.5
] -+
1.a
b ERIY
LE.G 1
I
# L1}
| 1.5
e

| - 44t

SE 0 -2 im

[ i

23t

oG L

2.2

i 1.2

)

t 1.2
39,0

e

=<

=

(RN

P40

f1.f1




3.2 Shallow Foundation
(L1 =] Condition

Tup Elevation of Pile

Botom Elevaton of O Laver (1)
Botom Elevation of OH Laver (2}
Botom Elevation of CL Layes
Blotlom Elevation of Pile

Mile Lengeth

Thickness of Fach Laver
O Layer {1
OH Layer {21
CL Layer
SPEAM]) Laver

(Embeded Depth of SPESM) Laver 15 5 * D0Pile Diaineler)

-5,
SRR
=300
=320
-A5.000

R

L ik
L1hik
1.0
I

(AN Laver 15 under the growd water, )

21 Adllovwvable Bearing Capacily

Bu = 30 25 ST 1 1
i ® 200 i
= 1200 1344 1534 ¢
Wy 0.4 0.4 = 300
W= 4 0.4 = 300
Ra = 143 (153
= d5.5 1
(3 Allowable Tension Capgacity
Pa = (4 ® x i
i 54 = 1.0
= Thd I
W= T2 |
Ia 1 = T T.2

{4) Examumation of Megative Skin Frchon

Ru' = Ko 1534 ¢

Ws'= 042 = 400 x (3

Tl 0,4 ks ' % |
e B |

W FRE |

Ba'= 1/1.5 [ 1334 - 05

1+ .5 4k 4

22401

3 S
B 0. =
S 1.5 —
X i +
0,5 * 4.6
a0 * KR
RV |
= T |
0.5 L 14,60
} I 0.5
- 7.2

7-1-441

li
Erl

I

m

=5 %04 =2.00m)

1.2

1,2

4259

o

=

[

1.4

11440

12

L.00



4, M Bolding
A- 1. Deep Foundation
(L Sl Condition

lop Elevation of Pile

Rottom Elevaton of OH Layer {13
Bottom Elevation of O Layer (25
Bottom Elevation of CL Layer
Hottom Elevation of Mle

File Length

Thickness of Each Laver
CH Layer {13
OH Layer {2)
LCL Layer
SMEM] Laver

LB m

-1Hal m

AN m

X0
35000 m

JL20 m

([
1.0
100
1.0

{Embeded Depth of SPSM) Layer is 5 * DiPile Divmeter) = 5 ¥ 0.4 = 2,00 m )

LA Layer is vnder the goowmil water. )

{20 Allowable Bearing Capacily

Fu = 30 ® 25 N 1
4 5 ¥ oo
1200 W 1344 = 1534 ¢
W — 04 = M = 1.} =
W= 04 = 04 = F1IF o«
Ea = 12 d R T i3
433 1
(31 Allewable Tension Cagaiciy
Pu = 0.4 H 4 w [ LR
I 0 = L0 f Al
TR ¢
W Ao
M 146G % TRI A 15
(4 Examination of ™egative Skin Frction
Bu'= [l = 1534 1
Wae'= 042 = 400 = L5 =
Enf= 0.4 4 4 b { [
40 1
W= 751
fa'= 1F1.5 { 1334 - 0.5 [
1z 0,5 24 6 =
3o

0.4 ]
0.5
1.5
i i
e 158
. .00
IR |
0,51
1550
I 15
7.5
Tol-d42

1.2

A

A

®

[



-2 Shallow Foaendation
(11 =ml Condifion

Tup Elevation of File

Botom Elevation ol OH Layer (1)
Bottom Elevation of OH Laver {23
Botonm Elevation of CLL Layer
Blesttonm Eleviation of Pile

il Length

Thickness of Fach Laver
OH Layer {1
O Lager {21
CL Layer
SPEM) Layer

 Embeded Depih of SPCEME Laver s

(AN Laver 15 under the grownd water.}

(2h Adlowable Bearing Capaciry

Ru = 30 ] 25 I LA
1 i b ERIY [

= 1200 REN-E 12341
W 4 .4 = M
W= {4 LR = Ml

{3 Allowasble Tension Capacity

M = 104 = 4 S i
+ 3.0 " 1.k t
= 350 1
W= BG 1
I"a 174 ® B50 o+ R

(b Lxamination of Megative Skin Frictom

Ru'-= En 15354 1
Ws'= 0442 = b0 s
Bnr 0.4 & 4 « i
= Hl.6 1
W S
Ba'= 1/1.5 [ 1534 1=
o2 .5 Al
4x31 9

29

.
5.0

0.5

1.3
-19.00
-31.000
-A2.06
- XA 00

RITEI

2060k
L1k
1.0}
ERL

Am

"

2AA

i

LR

=443

Il
441
I
m
m

m

Fhi
X1}

L

2Nt

Eood

24

Al

R

1.4

L1y §

.0



3. Blower Banlding
(L1 Soil Condition

o Llevation of Pile

Botom Elevaton of OH Laver (1)
Bottom Elevaton of O Laver (2}
Bottom Elevation of CL Layer
Baottom Eleviation of Pile

"1z Lemngeh

Thickness of Each Layver
O Layer {17
O Layer {20
L Layer
SPCAM]) Laver

b0 m

-19al m
AR om

A3 m

S35 m

JLA0 m

15,60
.60
.20
3.00

(Embeded Depth of SPEEM) Layer is = 300 m }
(Al Layer is under the groonmnd wiler))

(2} Allowable Bearing Capacily

i kLl 5 5 b
i 5 # 200
= 1ML i 1533 =
W 04 = 0.4 "
W= 04 = 0,4 ®
I 143 = [ 1553
= 45,9 4

(A Allowable Tension Capacily

P 0.4 “ 4 ®
| a4 s 1.20
= 8] ¢
W= 75 1
I*a 1/ * Bl +

{4) Exanunation of Megative Skin Frichion
T Ku

Ws'= 0402 =

Bl 0.4 X 4 #
24,7

W T5 ¢

Ra'= I/1.5 A B e =
iz + s
1501

a0z

T.5

(&

1

LR
a4l

(R

0. el 4 { 290
1.5 = XA
1.5 F |
i i 25 5
15.6 + 1.2 =
KNI h
LRI |
a1
E LA.00 t 1.} ®
i 0.4 - 44,7
1.5

-1-4d4

= .24

1160

11.60 )



. Dewatering Buililing
f-1. Deep Foundation
(11 5ml Condition

Top Elevanon ol Pile

Botiom Elevation of OH Laver (1}
Bestionmn Elevation of OH Laver (2}
Lieritoam Elevation of C10 T aver
Gottoam Llevation of Pile

Pile Lengil

Thickness of Each Layer
OH Layer (1)
CHET Laver (2)
CL Layer
S EM) Layer

=ch Ll
- 1960
=350
=560
SLE R

Jiod

I5.0
I kA
1,10
.06

m
I
]
1
(h}]

m

(Embeded Depth of SPIEM) Layer s 5 = IYPile Diametes) = 5% 00 = 2000m |

(AN Layer s under the grou

[} Adlovable Bearing Capacity

Bu = 30 = 25 = a0

el water. )

I 0,4 o
+ 5 x 300 )
= 12000k N ' 9 15244 1
Wa = 4 = 0.4 “ IR ® 0,5
W 04 = (b = RIENY ® 1.5 =
Ra= I3 = [ 1544 24 ) +
= A5.7 1
(30 Allowable Tension Capacity
Pe = 0.4 s 4 * i na b 15.6
5 39 o L10 + A0 00
'TE 1
W= 73 1
Pa = lio s 7.8 + T.3 = A3
{41 Exarmnation of Negative Skin Friction
Ru'=  Hu 1244 ¢
Wy'— 04°2 = .10 ® 1 = 03 i
Rnl= {4 ® 4 # | irn = 156
= A3 1
W= S
Ka’ i'1.5 {1544 1.5 1 + (b5
2o+ 1.5 434 - T.3
= 524 1

7-1.445

1.2

1.2

454

KR

7.3

o

(RS

TR

1.1k



(-2, Shallow Foundation
(1) Sl Condition

Top Elevaton of Ml

Bettom Elevation of CHL Layer (1]
Lierttonm Llevation of OH Layer (1)
Gottonn Elevation of CL Laver
Bottonn Elevation of Pile

Pile Lengily

Uuckness of Each Layer

1A m
1960 m
3050 m
-31060 m
-3l m

3560 m

O Laver (1) 26
O Laver (2) LI
ClL Laver .10
SP{SM) Layer 3.00
(Embeded Depth of SP{SRMY Layer s = 300 m ]
(AN Laveer s wnder the ground waiee)
(21 Allesvable Bearing Capacity
Bw = 320 B ] = 0403 + 0.4 ® 4
+ 5 E 3.0 1
1200 + 3438 - 1234 1
Wyg= ld = 04 # 350 ® A 28
W LU B 04 % A0 e 1.5 = a5
Ra = 1/} x {1544 - 28 1 + R
= 448521
(3} Allowable Tension Capacity
BPu = 1. e 4 £ i nn B 2006 +
+ 5.9 = 1,10 + 5.0 # Loy i
550 1
W= 83 ¢
Pa = 1lo = 250+ 5 227t
{47 Exarmination ol Negalive Skin Friction
Ru'= BEu : 1224 1
W' 042 * A Lk i s = 035 i
Rnf= 0.4 = 4 = { i 11
= 5h A
it B
I£a' 1115 { 1544 - .3 1 + (.5 -
S N 0.5 - A0 8.5
= A4

T-1-#6

RILRY

.

:"':

100,500

R L



T Giraviy Thickener

(L1 Sodl Condidion

Top Elevation of Pile 150 m
Gesttom Elevaton of OH Layer (1) -186d m
Bottom Elevaton ol OH Layer (2) ~MEAD m
Bottom Elevanon ol CL Layer .30 m
Bottorm Elevation ol Ml =350 m
Pale Length 22500 m
Thickness of LEach Laver
OH Layer (1] 17 Bk
OH Layer {2) 1000
CL Layer &0
SPSM]) Laver REAIN

(Embeded Depth ol SPESM) Laver is = 300 m )
LA Layer is under (e grovmd water.)

(2} Allewvable Boaring Cagaety

i 30 # 25 I | | R s " 1
t 5 H X 1] ]
= 1.0 b 3155 = 151G
W 04 = 1.4 B 3rA s 0= 20
W = fhd = 0.4 ® 315 % 1.5 TE
Ry 1.2 J [ Y 2.6 i i 2
A4.45
(30 Adlowable Tension Cagacity
L 4 b 4 ® { VR # 17.8 i
| 24 = (LED + A * 3.0 1
EEN
W= TE& 1
a 16 = TE.1 t T8 201
(4] Examination of Megative Skin Frictien
K’ Ru = 15161
Ws'= ™2 = 380 u (IR 0.5
Kl 4 ~ 4 x { LR “ 1780
iy 1
W TE I
Ba'= 1715 {151 - 0.5 } i 0.5 -
= 1.7+ 5 EIR - 1.8
a1

7-1-447

1.2

vy

5% =R
T
= L0
o Dk )
7.5



s Compaost Facility
H.1 Clase 1. Pile 400 = 400
(11 =m] Condition

Top Elevation of Pl L0400
Bottom Elevation of CH Laver (1} 1960 m
Bottom Elevation of OH Laver (2} -30010 m
Dlottom Elevation of CL Layer -3 m
Haottom Elevation of Pile 33 m
File Length 3.9 m

Thickness of Fach Laye

O Layer {13 2060
CH Layer 23 10,50
CL Laye (b
SPsM) Laver 30K

{Embeded Depth of P50 Laver is = 3000m |
LA Layer a5 ander (he ground water. )

(20 Allpwable Bearimg Capacily

Ru = 3N 3 25 R |1
+ 5 :-c LRI i

1. ] 4 [ an L

200 + 2006 = 1497 4
Wa= 4 = . = M7 H L1 = 281
W LI S U <= 3T x L. = 43 1
Ra = 17 b (147 - L] 1 I 2.3 - B3
= 43a 1

(31 Adllowabele Tension Capacity

Pu= 04 = 4 = (0% = M6 + 1.2 = 1050
+ 59 = 060 ¢ 50 % 300 |
05

W= 83 1

Pa= I = 795 + 83 = 216

(33 Exarimation of Megative Skin Friction
Ru'= En [ S RO |
Wy - "2 o« 300 ® s 31

Raf= 0d = 4 = { 09 o« W60 4+ 12 % 1050 )

= 4HLE |
W= LI
Har 1.5 [ 14497 - .5 1 : (1] - 408 - 2.3
9947 0.5 - G LY . B3
418 1

7-1-448




B2 Case F Male 300 = 300
{11 Sl Condirnon

Top Elevarion of il

Liesttonm Elevation of CH Layer (1)
Gestteam Elevation of CH Layer (2]
Bottenn Elevatiom of CL Laver
Bottoan Elevation of File

Pile Lengih

Thickness of Each Layer
O Laver (1}
OH Laver (3}
L Layer
SPEM) Layer

L0
-149.60
=014
=500
=330

270

BN
T
ik
ERILE

(Embled Dreptly of SPCSM) Laver s = 3,000m

(A Layer s wader the: ground water.)

(2] Alloswable Bearng Capacity

Bu = 30 = 25 x  (30% 4
+ 5 % 300 )
675 + 2235 = BO7 |
Ws= 03 = 03 x 147 =
W= 031 x 03 x 347 =
Ra= I3 = { &7 - L6
6.3 1

(2} Allswable Tenson Capacity

Pu = 03 b 4 = [ .4
3 in S X1 | 50
= MG
W 47 1t
Fa= 16 u S0 i 4.7 =
Chy Examinaton ol Megabve Skin Friction
Eu'= Ru = g7
We'= 0,02 = 3160 ] 0.5
Enf= 03 * 4 = ) na
3741
W= A7 1
Ra'— 115 { a7 - 5 i
= 5900 I (L] - 374
179 1

71449

L4

111

m

m

m

m

Er
® 4 [
= L 1
= 4.7 1

1. -

Ml ! 1.2

on )

1

i

20,640 t 1.2
0.3 !

20

4.7

e

IS0

10,50



B3 Case 5 Mle 330 = 350
{1 Sl Conadit

Tap Elevation of Pile .0k
Plottom Elevation of OH Layer {1 S14% a0
Bottorm Elevation of OH Layer {2) A 10
Bottom Elevation of CL Layer A0
Baottom Elevation of Pile -33.70
Pile Length LT

Thickness of Each Laver

{2y Adlowalle

REu =

{31 Allowalle

bhu._

Pa =

O Lavyer {17 TN
O Laeer {20 LO_5i
CL Layer LRI
SIMSM] Laver 10

{ Eosleddiad Depthe of SPSM G Liyer is = 200 m )
(AN Layer is under the ground waler,)

Bearing Capacity
30 = 25 = 0350 4 0235
+ 5 ] R }
o1 b 25 = LITR t
35 = .35 = k7 ks .5

03y = b33 = 373 = I.5

L3 % { 1I7E - 2.1 [
M

Tewsion Capacity

(L35 ] 4 e { (LR )
i an = (LG + a0 =
oG

116 " 0% ¥ .4 T80

(4 Examination of Megatve Skin Friction

Ru' =

Wy

REnl=

B = 11725 1

0352 = ER # 3 - (p,d
(.35 x < ® [ 1.5 #
4561
G 1

/1.4 [ 117.% - 0. ) i

= TR.32 1. - BN - )
28T 1

[
BNl
ELl

441

m

200
ERIIY

4

000

T-1-450

=

(RURI

10,50 )

fud



4 Samad Faltration Facilicy
(L) Sl Conditon

Top Elevation of il

Besttonm Elevation of OH Laver (1}
Gesttenm Elevation of OH Laver (2}

Gesttonn Elevation of CL Layer
Bt Elevation of Pile

Pale Lengil

Thickness of Each Laye
O Laver (1)
OH Layer (2)
CL Layer
SPSM) Lover

-3 R0
-1l
-0
3200
-dn i

3.0

1350
10,60
[.5]
.00

(Embeded Depth of SPEEM) Layer s — 500 m §
(AN Layer o wnder the pround water.)

(2} Allowable Beanng Capacity

Bu = 20 * ) =
+ 5 # 200

1200 + 4Ll =

Wy = 044 = (b ®

W - 4 = 0.4 E

Fa= 13 = L LT
4u1 0t

(3} Allewable Tenson Capacity

Fa = .-} k] <l b3
+ 5.0 % 1,590
sl

W ThH

Pa = 1/ " 35,0

{43 Examination ol Negatve Skin Friction

Ru'= BRu a1

Ws' = 0472 * E R 1] *

Bnf= 1.4 # <4
= 431 1
W= T3

Ra'= 1115 { 1619
= 74 0.6
= 576t

0,407
¥
)
31.3

I

7.5

(1

MR}
CER

24

.1
34

R

I

411
I
I
I
ah]

217

i

:-l:

1.5

L5 ik

(L)

45

59

x

o

10460

0LA )

1.90



T, Pipe Ginery
101, Pigee Gallery 0A C5amd Filiration - W58
(L) Sodl Condition

Top Llevation of Pile IR0 m
Gostionm Elewation of 11 Layer {1) -10al m
Botiom Elevation ol OH Layer {23 1110 o m
Botiom Elevation of CL Laye A2 m
Botiom Elevation of Pile 1500 m
Pl Lemygth 31.90 m

Thickness of Each Layer

OH Tayen (1] 15 a0l
OH Layer (2] 11,50
L Livyer 1l
APLAM] Layen ERIY

{Embeded Depdls of SPEM) Layer iz = L000m ]
(Al Layer is under the ground waicr.)

(2] Allowable Bearing Capacity

Ru= 30 = 25 = Q400 + 04 x4 { 5B  * LG
. 5 = 300 )

= 200 i LU I5%1 ¢
Wy 4 = 0.4 = 319 ® 0.5 - FRN
W= 4 = 0.4 = 3149 % 1.5 = T
Ba = 13 E [ B - 26 b | 2 - 1.7
47.1 1

{30 Allowable Tension Capaciy

' (L " 4 = [ LAY % 158 | 1.2 = 150

| 3.9 b [ .Gl + A = A.00 ]
= B30t
W= 7T |
P 1 ® Bif o+ 1 = Xl

() Examination of Meeative Skin Fricion

Eu'— RKu = 1591 t
We'= 0442 = i nhid ® s = 0 i
Enl'= 1.4 * 4 { (.4 B 1580 : 1.2 = L1500
445 1
I'|1rl ?I_. 1
Ra'= 1f1.5 [ 1591 z 1.1 ¥ + (6 - 415 1.7
= [05.7 + .0 AR - b
5LE 1

1-452




102, Pipe Ganllery (B Lilt pumiping - WWTE)

(11 Sl Condition

Tape Llevation of Pile -G m
Gostiom Elesation of O Laver (1} 190l m
Bottom Elevation of OH Laver (2} SALA0 m
Bottom Elevation of CL Layer 3270
Bottom Elevation of Fils: -35.70 m
Ml Lemgth 2070 m

Thickness of Each Layer

OH Tayer {12 13,460
01 Layer {2) 1150
L Layer 1M
APEAM]) Laver 3.00

(Embeded Depth of SPESM) Laver s = 300 m )
(Al Laver 15 under the prowed] water,)

(2} Allowable Bearing Capacily

En K] E 25 E | 1 04 * 4 { 5.9 = 1.2
5 L A0 |
= |0 i LEE = 1583 ¢
Wi 04 = | = 207 e 0= = 24
W= 4 = 1,4 = M7 ) s = T
It ) = i 1353 X4 i + 2.4 - N
- dnE

131 Allowable Tension Cagaciy

1" 04 ® 4 # [ LIRH e 116 + 1.2 = 11,90
| R b 1.20 + Ak x 00 i
= TTR ¢
W= 71 1
P 1/ # B + 7.1 - EA L
C<hF Examnation of Weeative Skan Focion
' K = 1553 1
We'= 0402 o= 4 M) e 0.8 = .51
Enl 04 " 4 i i b 12600 + 1.2 = 1rA
4
Wo— J.0d
Ra'= If1.5 { 1533 - 0.5 1 ¥ (1 - 424 - 7.1
- [132 = 0.5 - 414 - 7.1
A2 1




103, Pipe Gallery {1 CAround Sand Filicien)

(11 Sml Condinion

Top Elevation of Pile -HED m
Erottonm Elewanion of O Layer (1) 860 m
Domtenn BElevanion of OF Layer {20 LM m
Botoan Elevation of CL Lave R0 m
Bodtcan Elevation of Pile S50 m
Pale Length HLAME m

Thickness of Each Layer

CH Lawer (1) L5_Rik
O Laver (2] L0k
CL Layer 140
SPSM) Laye RN

(Embeded Drepily of SPCSM) Layeris = 200 m |
(A1 Layer i under the ground waler. )

(21 Allewishle Bearing, Capacity

Bu = 34 * 25 = Aty s [ b 4 { a4 * 190
{ a * L I
(TN Food41.94 = 16191
W= n4 = .4 ® o 3D B b5 LA
W= nad = ! = 313 = 1.5 = 51
Fa= 113 ¥ [ I6lw - 2.5 ' 4 25 - T
481 1

{30 Allowable Tension Capacity

Pu = 04 b 4 L [ LIRE = 154 I 1.2 A X
i A0 e 140 i S0 ® L1 i
= B50 1

W A
Pa = L/ ‘~' 5.0 f 7.5 217 1

(41 Examination of Mesative Skin Friction

Bu' = Ru = 1él% i

Ws = 04402 = 480 = S = n

Ent'= 04 & 4 ) nu ® la.8k  + 1.2 < el b
451 1

W o= TA

Ea'= 1/1.5 i Ihly {1 } + L - 431 - T.5

= 7.5 + (.0 - 431 - S

O §

71454




[, Prpe Cranllery 1 (B lower - Hish Yoltage)

{1y Eail Condition

o Elevation of Pile SLED m
Bottorm Elevaton of COU Laver (1] 196 m
Botrom Elevation of CHL Laver (2] 3020 m
Bottom Elevation of CL Layer 3100 om
Bottom Elevatinn of Pils -5A0 m
File Length 0,00 m
Thickness of Ench Layer
CHH Ly (10 1540
CHE Eaver (20 10,71
CL Laver |.adl
SEM) Layver 3.00
[Embeded Depth of SPESM) Layer s = 3000 )
(AR Layer 15 under the orowed water.)
(2} Allowahle Bearing, Capactry
Hu Rl 25 = 0alP: o+ M b 4 {
i 5 = 300 )
= 1200 41 1591 1
Wy 4 = 0.4 = 3.1 % 1.5 151
W = 4 = 1.4 = L1 x I.3 = 75 1
o 1/3 = ( 1E] - 15 1 2.5 -
dT2 1
(3] Allowahle Tension Capacity
I'u 0.4 b 4 * ) 1.9 b 15,5 I L.2
i 59 = 1.6 | 5.0 ERIY ]
= B24 t
W= 735 1
I 1/ = 24 3 153 = N2
{4 Examination of Weeative Skin Fochon
Ko [u [35.1 «
We'= %2 = 4.6 = [k (it
Rnl'= 04 « 4 [ (b5 = 1580 4 1.2
4310
w TA1
Ba'= 1ilA [ 159 il i 1 + G 3.3
= 1057+ [y 433 1A
2.2 1

7-1-455
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[0-3- 1. Pipe Gallery (F1 0 (Ll pumping - Blower)
(1} 5ol Condition

Teop Elevation ol 'l

Bottom Elevation of OH Layer {13
Bottom Elevation of OF Layer {23
Boftom Elevation of CLL Laye
Pottoan Llevation of Pile

File Lengih

Thickness of Eacl Laye
OH Layer (1)
O Laver (2}
CLL Layen
SPSM) Laver

-1ED
- 14960
-3 1o
-3
3520

A0

1384
1540
[.14
ERLY

(Embeded Drepth of B SMY Layer s = 300 m )

(A0l Lavver vs wndler the ground water.)

(2] Allewable Bearing Capacity

11
(h}]

m
m

(R}

Bw = 30 b ] = 04003+ 1.4
+ A * 3.00 1
= 1200 + AR = 1544 1
Wiy = 04 = 4 = 314 ® 1.5
W 4 = (4 = 3lA ® 1.2
Ra= 1/3 B [ 1544 - 25 i
= 456 1
(30 Adlreable Tenzion Capacily
Pu= 04 = 4 x { 08 =
+ 5.0 s 1,14 i a0 £
LU |
W= 75 I
Pa = 1% ‘ L i .3 = 20T
(4] Exammmation of Negative Skin Friction
' = Ru T1a4.4 1
We' = 042 = 410 s 05 0.3 1
Raf = {4 E 4 ) 1.9 B
= 4.8 0
W T3
Ro'— /1.5 { 344 (k5 i i
[RLENG f 0.5 - 4.8 T2
AT 1

o145

ALE

o

£

L1.50

11.50 )



106520 Pigee Ganllery §F2F (vl Butlding - Lifk pumpiing )

(1)1 Soil Condition

Top Elevation of Pile 380 m
Bottom Elevation of OH Layer (1) 160 m
Baottom Elevation of OH Tayer {20 =100 m
Bottom Elevation of CLL Laye -3A00 m
Bottom Elevation of Pile Aa00 m
il Lezngth JLA0 m

Thickaess ol Eacls Tayver

CH Layer (1) 13,80
O Layer (23 11.40
CL Laver LR
SPYEMY Laye .00

(Embeded Deptlh of BPSMY Layver s = 3000m )
(A Lavyer 1s under the ground waler.)

(2] Allowahle Bearing Capacity

Pa = X ® 25 o040t o+ . ® 4 { 5.5 A T
I A x Lon b

= 12040+ 3344 = [534 1t

W = 04 = 0.4 ®x 313 :- s - 24

W= hd = 0.1 = X2 t 1.5 ? Th5

Ra = 1/3 = ( 1534 - 25 ) - P A
= 453 1

{50 Adlowable Tension Capacity

Pu= 04 x 4 = [ 0% = 158 + 12 = 1140
+ 30 = 00 4+ 50 % 300 )

= TH1 1
W= 735 1
Pa = 1o b H.] r 15 = 05 ¢

(b Lcamumation of Megative Skin Fricoiion

(E4TY %1 1554 1

We'= 0452 = 40000 # 5 05t

Enl 14 ) q | (e #, 1550 J 1.2 = 11.44 _:I
Addiiy 1

W A

ka'= 1/1.5 [ 1534 - 1R b | 1.5 - 446 - T.5

i  + 0 - 446 - 5

LA

To1-457




10280, Prpe Gallery (96 Dewater - Main Bolding)

(L Sail Condition

Fop Elevation of Pile -3.E0 m
Bt Elewation of L Layver (1] 1060 m
Bottoim Elevation of CH Layver (2] -HLED
Bottoan Elevation of CL Layer 3180 m
Botiorn Elevation of Pile S3LED m
Pile Length 30 m

Thickness of Fach Laver

OH Layer (1 el
O Layer {2) 1.0
CL Luyer L0
SPEMY Layer ERAIL

{Embeded Depih ol SPCSM Layer is = 3000m0
LA Layver iz umnder the ground water.}

(20 Allowable Bearing Capacity

Ku i b 25 ¥ A07 + 0.4 ] 4 [ 50 * 1.0k
I 3 b KR 1

= 1200 + 3144 1554 1

Wy hd = . O % 0.5 = 251

W = N4 = FE] CR Y 3 1.5 A

Ra 143 ® [ 1534 25 b f . T
- d5.4 1

(A Aldlowable Tension Capacity

I 0.4 b 4 ¥ [ 0.o ® 15.8 + 1.2 = 1120

¢ 549 t] 1,00 4 A ® 3.0 1
= 7771t
W= 74 1
Pa 1/ * I+ 4 = LI
(4 Examination of Megative Skin Fricinn
Hu' Hu - 1534
We'= 0442 = 400 3 3 a1
Enl 4 E 4 { . = 1580 1.2 = L1200 )
— AR
W= T4
Fa'= I/1.5 (1534 - ns i 05 - 443 - 74
e+ 0.3 - 443 - 7.4
RIL

==l
1

. 4538




H-7, Prpe Crallery (H {Dewater - Compest)

(1 Sl Condition

Top Elevation of Pile =580 m
Bottom Elevation of OH Layer (1) 1960 m
Haottorm Elevatwon of OH Layer (2) M3 m
Bottorm Elevaton of L Layer 3120 m
Baottom Elevanon ol Pl 3420 m
File Length 2040 m

Thickness of Each Layer

CHI Layer (1] 1580
CHH Layer (3] L7
CL Laver TRIY
SP(SM Y Layer 300

{Embeded Dreply of SP{SM ) Layer is = 300 m ]
(AL Layer iz wader the gownd water. )

(2} Adlewable Bearg Capacity

Fu = 30 " 15 x  040%3 4 0.4 # q i 30 Y 0an
i 5 x 300 )
1200 + 325 = 1525 t
Ws= 04 = 04 = M4 = 0h,5 = 24t
W= 04 = 04 = 304 = 1.5 = TE
Ra= 1i3 = ( 1525 - 24 ) + 24 - 73
452 t

{31 Adlowaksle Tensw Capacily

Fo = 04 " 4 % | R * 15,8 + 1.2 = LT
t 5% I R + 5.0 = .00 1

= T58 1

' T3t

Fa = L/G = Ta8 I T3 1Mt

(b Examsimaticns of Megatve Skin Frction

Fuw'= Ru = 1525 1

W = 0.4k E R " 0% = .50

BEni= (. * 4 [ o5 * [5800  + 1.2 =100
= 433 1t

W= T4

Ra' = LS5 { 1525 - (5 j] f ik - 434 - T3
= 01y 0,5 - 433 - T3
= 5312 1

7-1-459
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Base on result of settlement, pavement surface shoud better constructed after 1 year finish
embankment, or improve soft soil by sand ple or wick draimn.

(5} Paverent straciure

Use flexible pavement . Trafic volume surpose 100 vehicule H1GMay.
Reference “Typical flexible pavement structure — TEM 02-80" approved by MOC There

are Dwio Dypie:

- Twpe PI 2 Use Tor access road {conveyance sewer road) portion 4 (see Table 9.4.3-1} ,
andd mside road of WWTP,
+ Demand elastic modulus {(young medulus) 1500 Kgfem®
i Layers thickness ;
¥ om wearing course , asphalt concrete small size
Emultifies asphalt tack coat 0,2 0.7 lit/m
8 cm hinder couse , asphalt concrete gross size
Emultifics asphalt prime coat 1.0 — 2.0 111/m
10 cm base course, crshed agerepane
2 em subbase course, aggregate {or red gravel grade)
Total : 43 cm

- Type P2 2 Use for access road {conveyance sewer road) portions 1, 3 (Table 9.4.3-1).
+ Demand elastic modulus 1300 Kgfom2
+ Layers thickness :
Y cm asphalt concrete pavement
Emultifics asphalt prime coat 0,.2- 0.7 litfm

1} em base course, crushed aggregate

20} cm snbbase conrse | aggregate (or red gravel grade)
Total - 3 cm

Designing method following “Standard of flexible pavement design — 22 TCN 21 [-937
approved by MOT. According to this standard, flexible pavement design must be enough 3
condition:

- Checking elaxtic sestlement condition: Elastic scttlement of pavement structure must
smaller than permitted elastic settlement I, That mean elastic modulus of strucrure E, biger
than demand elastic modulus E

' E. =E. = pDil-u') = pD
I 1001,
po- ter pressure of calculating vehicule, Kefom?2
D - diamete of equivalent rounded circular of tier mak, cm
po- Poisson coefTicient , =003

Value Eye follow Table 3-3 of 22 TCN 211-93
Value p, D sce Table 3-1 in 22 TCN 211-93

- Checling slide condition:  carry out this codition with soil bed and material layer non
cohesive (like gravel, aggregate..)
To have not elastic defermation zone in soil bed and material layer non cohesive, pavement
strocture must be encugh Tollowing condition -
t, + 1, == K.C

7.1-460




1, - maximum sheare strength make by vehicule
1T, - shear strength make by loading of material layers on caleulating point.
C - eochesive of so1l or material non cohesive
K - cocfhicient of working condition

- Checking tensife strength oy, in asphalt concrete fayer when bending swhjected: Pavement
structure is good when maximum tensile strength in asphalt concrete layer enough Tollowing
comdition :

Oy, = Ru
Ik, - Permitted tensile strength of asphalt concerete layer when bending subjected
{ sec appendix 3 i 22 TON 21 1-493)

T-1-4a1




Wasfewater Treatment Plant
INSIDE ROAD LIST

Package I

S

favement quantities:

2 Subbase
3 Bage

| Suggrade preparalion

47202x0.20=
47202x0.10=

4 Prime coat =47292x1.5=

3 Binder course=47202x0.08=

i Tack coat = 47292x().5=

T Wearing course =47292x0.05=

47202 m2
Q458 m3
4729 m3

TOG3E litre
A7RI w3

23646 litre
2365 m3

Drates 13 TFesky 200001

T-1-462

Portion Length Width | Area Portion  |Length  |Width  |Area
{rm} {m) {m2) {run} [t} (m2)
! 2 3 4 ! 2 3 4

A-B |72 10 17200 A-T 215 [0 2150
B-C 0 10 3001-H 210 15| 3150
C-L 218 2(0) A360[B1-11 157 10 1570
D-E i 20 1200[[0-R 6 10 60|
E-F1 134 20 2680(M-Y 36 20 720/
G-F | 20 1200([K-X 6 10 360
F1-M 55 10 550][X-S 257 o] 2570
F1-Pl &3 10 850](S-T 125 10| 1250
P-R 120 10 1200(T-U 170 10 1700
P-0 66 10 ae0U-v 125 10 1250
O-N 20| 10 SO0[|K 1-1.1 77 ) 770
M- 154 10 1540
M-L 55 20 1 100
I| ] 210 10 2100
Sub Total: 1499 20260 [|Sub Total: 1474 16150

Total Pavement Area Fa 36410

{m2)
Widening Keefficient Kw = 1.2 Fp=Fax 1.20= 43692 (m2)
Jetty I
Total : 47292 m2
Total Length of Road: 2973
{11}
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9-4-4. Storm Water Drainage
{f) General

Slomm Water Dramage in WWTP Phase ([ 4 20 15 abowt 25 ha, but in Phase 1
omly 17 ha. Draanage Syvstem used U channel at corb {side ditchese) 1o concentre water
[rom every where to 8 Outlall {phase | have 5 Chafall},

{2) Appficable Codes and Standard

There are these Codes and Standard of Viet nam applying:
- 20 TCN 104-83 “Standard Tor Urban Highway Design” approved by Ministry of
Comsimetion , (WO
- TCYM 4054-98 “Standard for Rural Highway Desien™ approved by Ministry of
Transportation, (MOT)
To calculating Storm water volume use formular of Doctor Tran Huu Uyen.

(3] Devipn Condition and Parameters

a. Desizn condition

Live load F130)

Design Elevation  of Embankment 2.2 m

Design Elevation of Pavement 2.05 (at curb) = 2,15 m {center line)
Elevation of foundation bottom of side ditchese = 1.0 m

MWL (maxooum water level) at outlall 1.5l m
Average ground level (GL) 0.60 m

b. Parameters
Wide of side ditchese in general B = 0.40m, There are some portion come to outfall
B =0.60— 1.00 m.
Hight of side ditshese IT allway from 0020 — .70 m
Profile slop of side ditshese allway use (. 10%

(4) Modification of System Concept

Fhase |, drainage water flows 10 5 owtfall O2 , 04 |, 05, 06, O7. See drawing No
PE-WWTP-223-03

Fhase 2, drainage water will go on constructing o 3 outfall O1 | O3 | O3, Sce
drawing No PE-WWTP-223-01

{5) Hydraniic Analysis

Base on Hain Discharge Plan {Drawing No PE-WWTP-223-01) and Layout of
storm Water Drainage System, Phase 1, (Drawing No PE-WWTP-223-03), Hydraulic
Analysis of side ditchese system was calculated as following:

a. Storm Intensive q (litre / s.ha)
Apply formular of Dector Tran Huu Uyen:
q = Al +Clel® : Ifs.ha
{1+ b Py
Ho Chi Minh City has Coefficients Following:

T- =403




A, =11650, b,=32,C=058 ,m=0.18,n=072

In Ha Chi Minh City vee storm sequence P =1, s0:
q= 11650 » Wsha

{t+32""
t (5) — Calculating storm time { = Water Flow time from beginning point to

calculating point)

b. Storm Water Volume (s)

g = MYFq ol I
b — Storm distributiom coeflicient
M = 1
1+0061 F

F (ha) — Caiching area
Y — Flow coeflicient
Y o= Y, e LY, 4+ LY,
100
f, £, f, - Flow cocfficient for kind of ground surface

f, = (.95 with hard pavement
f, = 060 with aggregate pavement
f, = 0.0 with glass
Water flow time calculated by formular:
L

= WwH+trtic = 5+1250NWr + rlgfVe © mn
Supposc: Vr = 1.5 mfs
Vo = 1.7 mys
r =2
Ir (m) - Length of gutter at curb
le (m} - Length of side ditshese

Calculating results as Tab. 9.4.4-1

- Tah, 9.4.4-1
CALCULATING WATER
VOLUME OF OUTFALL
Oulfalll F Area Y il ir I t i} Q Remari
0%
Mo | fha) | Pav | Aggre | Glass fm}) | {m) | {min) |(¥s.ha)| (ls)
(1) | (f2) | (f3) »
1 2 3 dq 5 B 7 g g 10 11 12 13
o1 280 95 0 50008 0.007] 0 3300 71 324] 820\Phase 2
F1-1 0.55 @5 0 slo.oo8| 0.998] 0] 130] B|__as4] 177
F1-2 225 85 0 5| 0.008| 0.908 0 330] 11| 324] 659
oz 573 o0 0 40/ 0.610] 0.994] 0| 743 & 352] 1223|Phase 7
- |F24 016 &0 0 50| 0.525] 1.000 0 BO 7| 363 30
F2-2 0.61] o0 0  10[0.865] 0.999 ol 120 7| 358] 188
F2-3 042 70 0 aon{ 0,695 1.000 0| 120 7| ass 104
F2-4 0.16] 10 0l  solo.185] 1.000 ol 420 7l 385 11

7.-1.464




F2-5 0.42] 50 0| solos2s{ 1000l o 80 7] 383 80
F26 | 028 30| ol 70| 0.355] 1.000 of 120[- 7] 356 a3
F2-7 | 0.04] 30 0| 70/0.355] 1.000 0 a0 G HETE 5
\F2-8 0.04] 30 o]  70{0.3585] 1.000 ¢ 30 g 372 5
|F2-9 0.26| 30 o] 70/0.35s8] 1.0000 0 120 7l 356 33
F2-10 | 0.26] 30 ol 70[0.355 1.000 ol 100 7| 359 33
F2-11 | 0.26] 30 o  7o[o03ss[ 1.000 o] 100 7| ase| a3
F2-12 | o004 30| of 7ojo.ass] 1000 ol 30 6| 372 5 o
F2-13 | 004] a0 o  70|0.355] 1.000 of ao gl 372 5
F214 | 173] 90 o] 10|/o.885] 0.098 ol 220 gl 340 507
IF2-15 | 056 40 0l 10/0.865| 0.998 gl 100 7] asel 171
F2-16 | 048 100 0 0 0.950] 1.000 0 70} 6| 364 166
03 1.28] 25 ol 750.313] 0.099 o 300 11| 328 132|Phase 2
F3-1 0.90 20 0 a0 0.270( 0,883 0 250 10 335 81
F3-2 039 a0 ol  70[0.355] 1.000 o] 110 7| 3s7 49
04 2500  25] 50|  25/0.563 0.998] o 370 72 318 446|Phase 1
F4-1 077 10l 8o 10{0.585| 0999 O 160 8l 340 157 -
F4-2 044] 40 40| 200640 1000 o] 120 7l 356] 100
F4-3 0.62] 10 80l  10{o0.585| 0.998] o 120 71 3s8[ 131
F4-4 0.66] &0 0]  50|0.525] 0.999 o] 160 8] =349 121
05 2.56] 60 o 4olos10] 0.996] o 236]  10] 337 730|Phased
F5-1 0.60 90 0 10] 0.865] 0.999 al 131 Bl 354 134
F5-2 0.21] 60 0]  40{0.610] 1.000 ] R P 7l 357 4R
F5-3 0.21] 40 0| 60/ 0440 1.000 o 50 6 368 34
F5-4 014| 50 0|  solo.ses| 1000l o 57 6] 367 27
Fs5 | 0.08] &0 0]  40[0.610] 1.000 DT 6] 370 20
F5-6 0.24] 50 0 50]0.525] 1.000 0 50 6 368 46
F5-7 024 50 o]  50]0.525] 1.000 o 50 6 368 46 5
F5-8 0,09 60 0 40| 0.610] 1.000 0 36 6 370 20
F5-9 0.06] GO 0 40lo610] 1000  of 3o 6] 370 14 |
F5-10 | D15 50 0] sojo.525 1.000 0 50 6] 368 29
F511 | 015 50 0|  solos2s 1000 o 50 6| 368 20
F5-12 | D.06] 50 0] sojo.525 1.000 o 48 6 368 12
F5-13 | 016 50 0l  sojoszs| 1.0000 o] 66 6| 365 31
Fs-14 | 0.24] 80| 0] =2olo0.780] 1.000] 0O &6 6] 365 68
F5-i5 | 048] 20 0l sojo2vol 1oool ol 120 7| 356 46
FS-16 | 0223 40 0] Go[o4400 1.000] o] 131 8 354 34
FS-17 | 0.22] 90 0l  1o{o.ees] 1.000] o] 134 al 354 67
(a7} 3.67 70 fl 30| 0.695) 0.996] o 2600 10| 334 834|Phase 1
Fé-1 075 90 0l 1o{o@6s] noosl o] 8o 7| 383 =235
FB-2 0.16] 50 ol  50[0.525) 1.000 0l 46 6 38D 31
F63 | 0.16] 50 0|  50[0.525 1.000 o 66 B 358 31
F64 | 004 &0 ol a4ol0610] 1.000f o ao 6| 372 gl
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F6-5 | 0.04] 60| 0| 40[0.610 1.000] 0 30 6 372 ]
F6-6 e D 0]  50{0.525] 1.000 of 70 6] 364 73
Fe7 | 038 50 0| s0l0.525) 1.000 IR 6 364 73
r68 | 004 50 ol solo.s2s] 10000 O 30 6| 372 8
F6-9 0.04] 50 0|  s0l0.525] 1.000 IES 6| 372 8
Fe-10 | 0.27] &0Q| ol 40/0.610] 1.000 D HEGE 60
F6-11 | 048] 80 ol  2olo7sol 1o00f  of S0 6| 268 138
F6-12 | 0.27] 50 o]  solos2s] 1.000 D 7l 361 51
F6-13 | 060 70 0 30{0.606] 0.990 ol 110 7l 357 148
o7 2.18] 60 gl <o0lo0.610] 0.998 ol 175 8 347] _ 460(Phase 1
F71 | 0.30] 80 ol =20(0.780| 1.000 o 127 7| 355 83
F7-2 o7ol 7ol 0 30[{0.695| 0.09g of 175 Bl 347 169
F7-3 0.80] 20 ol aoloz270l 0998 o] 127 7| 355 77
Fi-4 0.38] =20 ol 80lo270| 1.000 o 127 7| 355 36
08 2600 90 ol 10l o.sss| 0.997 0| 3oof 19 3280  735|Phase 2
F8-1 205 90 1] 10| 0.865] 0.998 0l 2500 10| 335 503
F82 | 055 90 0 10joe6s| 0993 o ool 7| 358 171
2. 27 5350

{6) Typical struciure

Typical stucture see drawing No PE-WWTP-223-04

a. Side Ditshese
Side ditchese like 1T channel, concrete type E, wide B=0.40: 0.60: 1.00 m .

Allmest side ditshese B = 0.40 m and at beside curb, concrete covers type E, =100
When B=0.60or 1.00 m t = 150.

b. Catch Basin

Catch basin located in cross points of twa side ditshese dimension. Elevation of
botiom of catch basin allway lower than ditshese bottom 20 cm.
There are two type catsh basin:

Typz CBl : 040 x 1.00m
Type CB2: 1.00x 1.00m

c. Outfall

Outfall V letter, wing wall cocrete type E | use wooden piles to improve soft soil
under foundation.

Outfall type X1 use to ditshese B = 0,60 m . Type X2 with B = 1.00 m
There are 5 Ouwtfall (in Phas= 1) ; O4, 07 Type X1

_ 021,05,06 Type X2
Elevation in bottom of Outfall is 0.60 m (= Ground level )

T-1-446




Following Final Layout 1/2001
WASTEWATER TREATMENT PLANT

DEATHMAGE WATER SYSTEM AT CURB
Ditchese at curb

No |From | Te | Length No [From | To |Length
(m) 3 (m)
Ij 2 3 4 T 4
02
1|B G0 sl 22|B G31 55
2|G10 |Gl EIH 3|GIL |GI2 zﬂn
3|G11 [Gi2 28| 24|Gaz |G33 48
4|G12  [G13 127] 25|G33_|C 76
5/Gl13 |G19 gl 26|B ! 19
6/G19 02 g 27]B  |G34 15
§(G18  |G19 79| 28|G34 |G36 37
5B |Gl4 | 26| 29]B  |G35 36
10|G14  |G17 120] 30|G3s  |G36 51
11|G17  |G19 g 318 G37 50
12|B G15 42| 32(G37  |G40 &)
13[G15  |Gan 14| 33|B G38 a;ﬁH
14lGan  [G17 60) 34|G3s  |G39 18
15|B G15 117 3s|B G390 66
17(8 Gl11 81 36|G3o  |G40 60}
04 06
1B G21' 125 1|B G45 67
2|G21°  [G21 a2l 2B |G4s 80
3/G21 |04 10| 3|Gas |Gas 9
4B G21 ioz| 4l G46 25
~ 5lG20  [G21 g 5B |G4e 46
6|B G15 125|  6|Gd6 |G47 30
7G5 |G20 62| 7B G47 49
3|8’ G20 w2l sledr |c 66
9B (6! 59
10{C G483 57
03 11/G48  |GaD g
1|8 G122 27 12|Gan  |os 65
21G22  |G23 46| 13|B G4 60
3[G23  |G24 gl 14|G44  |G4o 85
4lG24  |Go2a 16| 15]B G26 20
5/G28  |G2o 19| 16|G26 |G43 175
61G29  |G3s 41 17|G43  |G49 9
71G36  |G40 9] 18(B Gdl a0 |f
§lG40  |Os 100 19(G41  |Gas &5
9|B G23 85

7-1-467




OB 124 i
(RHIEY G4 83 07
12|B G235 20 B a0 36
131G25  |G26 I8 21G50  |Ga2 57
14|G26 [G27 57 3|Ga2 |G 7
15|G27  |G28 o3 8 LB T g
6|5 G248 85 S|GSE |O7F Al
17|B G27 55| " olB 356 6
15|B G209 a5 TG56  |GHE %]
198 G229 85 5|B 51 A6
20|B a0 20 9551 |G53 A7
211G30 G331 500 1MGS3  |G55 {08
11]G55 |54 o
12|G59  |554 12
2HOT 2002

TOTALLEMGTH OF SIDE DITSHE 5195
m

1. Precast conerete cover GO0W 10001, =100 : L=4752 m = 4752 nos
2. Precast concrete cover OO TOHIL, =150 L=343m = 343 nos
3. Precast concrete cover 1200x 10000, t=1580: L=100m = 100 nos
4, Concrete type E = 5195 m = 0,24 m3im = 1251 m3
2. Elastic joint {5 cm wide)
F = 5195x0,05x2 = 520 m2
6. Joint sealant interval 20m/1joint, 2 cm wide ;
W= 238x0,02x0,6+1 20,0200, 8+10x0,02x1,2= 3,288 m3 = 3288 litre

Mar-01

7-1-468
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COMPOST PLANT
CALCULATION FOR FERMENTING VESSEL

( The calculation based on Japanese standard)
1-Geomerry datum lor caloulation

Crround lewviels Gl = 2.2
Cround water level: GWl= 0.0
Bottarm level of wiste water tank: Bl = -2.4
Bottam level of blower room : BL = 0.5
Boteom level of cormpost sone : BL = .43
Thickness of boetwem slab of wowtank - L30m
Thickness of betwem slab of compost rone - .50 m
Thickness of botwom slab of blower room ¢ (L50m
Thickness of outside wall : .50 m
Thickness of wall { compost zone § : 040 m
Thickness af wall of Blower room : 0.50m

Z-Parameters for calculation:

Concrete: Grade 250, Rn = 70 | Kgiem?2)

Ei= 3.8 0 Kedom®)
Feinforcement type ]15:  Ba= 1800 § Kedfom)
Back [l sanul: = 1LBOTAnd Coefficient of carth pressure at rest K, =
Internal friction 20deg

F-Load calculation {Base on Japanese standard ):
3.4- Maximum loads from architect part to be taken in calcufation as in analysis
2.2- Badl and waler loadd:
In case of ground water level ac 0.00 {Permanent case):
-Horizontal triangle distributed load due o soil and water (outside waste water tank):
g2 = (- 1h(GWL-BLYxK, + (GWL-BL)x [ Q4 ypsxhxko =
"= LA B0 5 2 4n0.E8x0.54- 2.4x1 =
Without water outside : g2 = 3,9x1.8x0.5 351 Tim?2
-Horizontal wiangle distributed load due to compost zone and gravel zone
q3=755x0.8x0.5 +0.4x2x0.5 =
-Horizaneal triangle distributed load due to water inside waste water tank
q4= 2.5xl= 2.50T/m2
etical uniform load doe to compost zane and gravel zone :
ql= 0.8x3.5 =+ 0.4x2 - 3007 im2
-LIplift pressure Lo bBoltom of  waste water tank :
2% ={Hyont waerdx 1.0 2.40T/m?2

J.3-Live load:
-Live laad far all cperating fleor and walking way = .. =
-Live load far blower room @ q;,, =
Ad-Load for mixing machine:
Laad from a set of maching : 50T
When maching near blower room = P2=33 T, F1=2T
When machine near outside wall : P2=7.5 T, P1=27.5T
0 A Ioads are shown on the drawing attached )
d-Analysing by sap 2000: There are 4 combos for analysing as atcached lereafier:
Al the loads, factors, and other input datum o be taken in analysis and
calculated by 5AP 2000

S-Calculation for bar arrangement:

7-1-dem
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.517Tm2

1.80T/m2
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Base on attached resulis of shell forces analised by SAPZO0D, choosing the most dangeraiis

farces for calculation:

A, = M/Rbh,®

Recquired area of reinforcement:

Where, M: Maximum bending mamenc(T.m)

h,: Effective depth of bearing arealcm)
h,= [Element thickness-Cover thickness)
b: Width of calculated arealom)

Fa= M/yRaho Where: y = 0.5 & ({ 1-240)'7)/2
MAME OF Values A ¥ F;|_ Bar arrangement
ELEMENT (T.m) {em”) e} almm)
Battom slab of W.OWLT
Lres 1040 13860 | 013701 | 0924 24.62 0 (25
h=0,50 5200 00514 | 0,974 3.7h 18 250
[1.250 | O.1113 | 0.941 |267F 14 125
(. 0140 | 01003 | 0947 17.61 18 125
Bottom slab level + 1. |
h=1.00 12370 | 01224 | 0935 21.7F 20 125
h=1).50 [2.830 | Q1289 | D932 2864 20 125
[3.740 | Q1359 | 0927 24,39 20 125
2430 | 00933 | 0951 16,51 18 125
Bottom slab level + 2.0
b=1.00 -3.480 | 0.0859 [ 0955 14.95 14 125
h=0.50 2.500 00247 | Q0.987 d. 16 14 250
Q500 0.0940 [ 0951 14,44 18 125
10690 | 01058 | 0.944 18.583 18 125
Slabs level +6.10
be=1.00 1070 | 0037 | 0993 2.5 8 250
h=0.50 500 | L0857 | DLP88 [2.79 & 125
G720 QO51% | 0273 0,04 & 125
190 00092 | 0995 1.74 [4 250
Hab for placing <rain
h=1.00 13.560 | 00344 | 0.981] | 1.83 14 125
h=03.80 -8.010 | 0.0215 | D92 6,93 | & 125
Wall axis D
b=1.00 8.340 00844 | D.967 | 2,54 14 125
h=0.5%0 [.200 Q.0093 [ 0,995 1.75 14 250

47




|
Wall for compaost zons

b=1.00 L0 | QUOTO0R [ 09T 10,62 [ 125
h=0.40 SUFEQ | QUD09d | 0.895 1.37F [4 250

Wall axis 2.430 00188 | 0921 3.57 |4 250

b= 1.00 SA70 D075 | 0962 14.31 14 125
h=0.50 [3.230 | 01022 | 0944 20,33 18 125

-4, F00 0.0343 | 0.987 624 14 250

f-Calculation for pile number { as actached sheet) :

File nurmber fo be dicided by pile calculation sheet, please refer Lo pile caloulation sheet far maos information.

T-1-472




Mile mumbers caleulgtion (Fermuenting Vessel)

(1 Avehiteciore Loy

_o——_'_'__'__ _____‘—\—\_\_\_
8251 B211 220t g.251
Calume Mumbers n=11

Architecture Loads =( 825 x 2+ 821 = 2w |1 = 36212 1

(2 Concrete

AGTEO]l md = 2500 4'm3 = 9107 25 ¢

(3 Compost Cake

s m

Sam L 57530m

|EXIF

{140+ 105 )= 1722 3,50 = 537.30 = 0.80 t'm3 = 2 = 3930.78

4y Gravel
OO0 s 1500 57,30 = 200 Vm3 = 2 = 132% 30 ¢

(51 Chers
Ao BOR0 = 4680 = 4202 64 m2
A202.04 = 080 V'm2 = 2101321

{00 Pile nuamnbers
Todal Load  1e920.86 1

[EY20.86 1« 420204 m2 = 4,030 ¢'m2

Allowable beaning capacity of pile = 40 Upile




40 tpile + 403 ¥'m2 -~ 9.93m2 (Tor cach pile}

Pile pitch = 3.00 m

00m

]

LN

00 m = 30 m = 900 m2 < 9.9 m?

A2002,04 m2 + 9.00 m2 = 407 piles
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Deodorizing Soil Filter



CALCULATION FOR DEODORIZATION TANK PLAN

1=-Geometry dimensions for calculation :

1.75m H=2.15m
- Z.2{0GL)
0.4m
0.3m | [ O .3m
[ 2éEm
2-Material properties and soil conditions:
Cround water [evel: Wl = + 0,00
Concrete: Grade 210, ki = 70 kpiom?
k5= 3.6 kefem?

Eeinforcement type |l5%: Ra= 1&00 kefom®
Back lill sand: w= 1.81/md; Coclicient of earth pressure at rest K,= (.5
Internal fricticn — 20wz

3-Loading and calculation scheme:
A Hovicordal Irfangle load due to filter material from both side of the
deodorization soil filtor

P = 20x1.7500.5 = |.75T/m2
4.2 Verlical load due fo filter material from Doltom siab of the deodorization soll filter

Pv = 200175 = 3.5T/m2
2.3 Surchange lnad : =1T/mz2

Horizantal distibuted uniform load due to surchange load from both side of the
recirculation tank

Ps = IT/m2xd5 =0.5T/m?

3.4 Horizontal triangle load due fo earth from bath side of the recircwlation tank

e = 33521 Bx0.5 =301 T/m2
3.5 Live load for cover of the recirculation tank

Plive - 5T SmE

4. Calculation for streses and force
Refer 1o attached result sheet Tor calcution value of stress steel area for schee elements

T- 148G




Drendarization tank alan

Calculation for bar arrangement for deodorization tank plan

Base on attachad resules of shell forces analised By SAP2003, choosing the most dangerons
farces For calculation:

Ay, = MIRbh* Where, M: Maximum bending momentc(T.m)
hyr Effective depth of bearing areaiom)
hy= [Element thickness-Cover thickness)

bz Wideh of calculated areaiom)
Required area of ceinforcement:

Fa= M Raha Where: y = 0.5 + ({ 1-240)" )2
MAME OF WValues fati’ y Fa Bar arrangement
ELEMEMT {T.im) ) {r:m?} i) afmim}
BOTTOM SLAR
b=1.00 B030 | 01463 | 0921 19.47 13 125
lr=0,40 A3 01390 | 0925 18.42 13 125
3870 00705 [ 0,943 B.27 14 125
2.5640 00481 | 0975 5.0 14 250
-4.520 | 0.0878 | 0.954 11.28 14 125
2.0a0 D022 | Q052 11.87¢ 14 125
33720 0.0560% | Q.eaw 745 4 125
3210 00585 | 0.970 7.30 14 125
Wall 1950 0427 | 0973 5.45 [ 250
b= 1,00 -1.220 LO52% | 0983 31.37 [ 250
h=0.30 1.780 00481 | 0975 4,24 [ 250
-3 120 00843 | Q9584 8287 [4 125
1.760 00529 [ 0971 5.48 ) 250
2.5950 00797 | 0.958 B8.34 14 125
1.030 00278 | 0,934 Z2.84 14 250

T-1-487




Pile numbers caleulation {Deodrizing Sail Filter)

O Conerele

261.20 m3 x 2.50 t'm2 = 653,00 ¢

(21 Fealite

4200 = MLO0 = 100 = LA0 m3 = 672001

{27 Crushed Stone

42000 2 TOLD0 « 0,75 = 200 ¢/m 2 = 630,00 ¢

(4) Re-cirenlation Water

GARY = 3000 = 250~ 07 50 ¢

(3] Chhers

260 A0 = 0S50 m2 =225.78

() Pile numibers
A 4260« 10,60 + 330 « 4.60 = 4646.64 m2
Total Load = 2288281
2288.28 1 = 466,64 m2 = 4.90 t'm2
Allowable bearing capaecity of pile - 40 tpile

40 tpile = 490 tm2 = 8.16m2 (for cach pile)

Pile pitch = 2,80 m

{HL*

M =280 m =T8I m? =& 16m?2

T-1-4R8
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4o m2 = VD m2 = 00 piles

T l-4E0
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SRPFO0D wh 1l Filer COMEOSTTHO  Tod-ai lieika
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1rg

T
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Lq:00

ELE

LOoRD  JOI
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L ke | L]

coHpl

L =1 S

el

i EY ]

CLHED

COENL

CoeE]

COHE]

CoHEL

L

LRI
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nr

ek |
=31
L))
T n)

0
A3%
11

EE]

v
a4z
343
AR0

ain
A43
34
41

o
e

Iu
A
T )

LE]
41
ki
A48

43
4y
kR
aua

3h0
a0
LR

L)

1
284
152

Tl
147

ki
JoE
az3
EE R

310
Jua
&9
351

ad
L
L

3h3

H T EE

FL1

=Z.20
=1.121
=4.00

Z.20

-&_7
=1.04
=1.81

-5.0%

-5 4%
-3.51

A.51
=414

~3. 860
BRI 11
=312
=3.92

5,V
=-3i.70
3.7
=4,

-1.1d
-3.83
-3.50
4. LA

=%.7h
=520
=-1.21=%
=M

PRI ¥

ESOLTANTES

F2i Fl2

L. QU-C 1a15-01
1.52-h ORAE-01
|-51 1. 10LE=-01
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