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Civil Design




2.1.1
Design Standard
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11,1 Dresien Standard
(1) Permanent Struclure
ia) Unit Weight

keinforeed concrete Y 2.51'm’
Backil] sund va = LAtrm’ (under Ground water 51/m’)

il

(bd Desien Shress

= Concrele

Concrele l
Bending compressive stress 210{kg/cm") ‘
Fea

= Reinforcement

Bemnforeement deformed bar

Tensile and COMprossive stress : E,HDﬁ[kg.'Em:}
153

(ch Allowahle Stress

= Concrele

Conerete 210(kgiem’) !
Bending compressive slress T0{kg'cm’) !
T
Shearing stress bikplom™)
TCR

= Reinforeement
K cinborecmct detormed har

Tensile and compressive stress LGN ke'om®)
T

(d) Reinforcement Arrangement

* Dhiameter (im}
6,8, 10, 12, 14, 16, 18, 20, 22, 24, 25, 28, 30, 32, 36

* Cover (d mm)
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Conerele surlace

R foreeoment

Underside of boltom slab d = 1200 mm {with pile strocture)
o = 100 mumy (without pile strociure)

Oiheer slaby and wall d =710 mm (h 2 3Hmm]

d = 50 mmih <300mm)

Bewm and Columnd =Fhmm

= Mimimum space hetween two bars of reinforcement {face 1o [ace)

Far slab and wall td = [00mim

(In this caleulation, the space between two bars (center to cenler) should he aken
Tellowing two cases, [23mm or 230mm. §

For berm and eolumn 0= 50mm

« M armount of reinforcement

I foreomed bar

Beam As 0002 bed = As = 002 bd
Column Ar o= DIMHIGA = As = 006 A

* Lap length

Plain bar and Deformed har 1. 15d (d = diameter of reinforcement)
() Destzrn Laoad

= Basic parameters

Limie weight of soil ¥ = L&('m"), [riction angle = 30°
Llnder prownd water ' Bm?)
Weliele load H20 (30T)

= Wertical load

Sl lond pl = h X

Wehicle load p2 = (nxPYA
Back axle weight = 12T
Cine ore weight ' = 1272 = 6T {The space of tire
Is L.am}
Loading arca
A= {02202 3 b mnd0P) 0 (0L6+2 3 b tan 30"
n:over load Tactor 1.3

F-d
o
[ o)
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(I depthy of upper slab 1= more than 1m, bwa e
[oads should he considened)
Under ground water load o (unil weight & 1.0'm’)

* Haorizonial load

Soil pressure P {vertical sorl load) < Ko
Foo = 0.3 (LEarth pressure al rest)
Horizootal load pressure Pv = {“Verieal load) = Ka

i For caleulation of Box Culvert. Vertical vehicle load and horizontal vehicle load are

nol Joaded at the same fime.))

Acgial lowd el L0 vm’ (For calculation of under grouwnd
wall. If there is no road near the structure, axial load 1= 0.5¢'m?))

Under ground water pressure Tw

= Inside of structure

Werlical waler load

Horizontal walcr pressure

= Bquipment weight

Mechanical equipment Joad (activily load)
Eleetrical equiprment Lol

« Bunlding lexad

* Lplilt strength

{2) Temporary struciure

(b sheet Pile @ Stress for caleulalion

Tensile Stress 2,700 kpicm®
Hending Compressive Siress 2,700 kgfem® N
Shearing Stress 1,300 kefem®

(b3 H secthion steel

Tensile Stress 2,100 kg/cm®
Bending Compressive Stress (%) U kgiem®
Shearing Stress 1,200 kgfom’

¢ * Bending Compressive Stress 15 according to length af H section

L'r = 20 2,100 kgfem®
20 <]y <93 {00 — BALT — 200
e 2 b 12,000,000 / (6700 {7 = 1.5
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Here I': length af 1 section
v raddius pyration of H seclion

(el Stress Iron Weld Conneetion

Allowable stieess of Shop Welding 15 same as the abowve,

Allowahble stress of Ficld Welding is 80 % of Shop welding.

() Siress for Bolt Conneclion

shiarnge Stross
Surfoce Compressive

1,300 (kgicm™)

2900 {kpfem®)

P
v
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Thanh Da Pumping Station
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CALCULATION FOR THANH DA PUMPING STATION

I-Calcolation For culvere 1400x1400
[The calcwlsiion based on Japaness sandard - JI5 19595

1 =Geomerry dinensions Tor caleulation :
{Calculation made for one m long of culvert):

w GL+1.50
Hl=1.5%
ﬂﬁL + 0,00 Lm0 ES

» -1.5 i Q0.3
|| w=14dozs Ter-1.80
]
Z2=Marerial properties and soil conditions:
Ground water level: W= + 000
Concrete: Grade 21140, En= 70 kpfem®
RS 3.8 kpfom®
Reinforcement oype 15: Ra= IGO0 kptom®
Back fill el e LELmMS; Loelicient ol eanh preswre af red K=
Internal friction =
J=Loading and calculation scheme:
3.7 Vehieho foag:
Wehicle rype: H30 5o design losd b calculated as folkwwing Formila;

Fele = 1+ 1XEP W

Where: Powgipght af back wheel 12.00T

Hl= 1.4 HZ= 1.9%

.5

Waoawidih of coopled area of velicle Wa= 2.75m

v i, impact coelficent, j={0.3
Mde=2%12Zx(1 +0,302,75~11,15
WI=2+02=2x1.35+0,2=2.90m
M=rdeW1=11.352,9=3.21 T/m?
A.2 Boil foad an cowvar slab
Pl= H3"y = 1, 4057 1B = 2055 T
1.3 Horlzonta) tead front vertical foad P9+P2 on two side of culvest
FH= 28550, 540.5= 1.83T 2
J.4 Horisental triangle load doa o aah frome both side of dhe cubeor
Fw = 183+ 0.5x008x1 405+ |.0x] 45 =4, | 4TimE

I35 Reaciion af the bottom sfab of cevart

20uleg




nz

Pr= IR 2655043+ 175165 =8.25T/m2
4-Checking pressure to base soil
Tatal pressure to hase sall
Pi= 82540302, 5=9T/m2
So atbe depth of 3,3m strenpth of base soil midst be Bigger than $T/m2
5-Checking uplfftc deat due o ground water
Growwd water level + 0.00 and the arhvert ft empry
Total presure M=ol +Mell = 2655+ 2. 20 = 4, 945T/m2 = Puplifit
l-Calculation for pumping station

(Checking Tor secricn &-&)
1-Geometry dimensions for calowlation :

PET— a0 *.EL +1.50
010 i — | | e e e Sl Y
v GWLt 0.00 |00 40G 00
— 3000
e r_E?! | 4450
' ' 1450
450 L1 — _|_.1'r_ﬂL -2.95
2300 | 1400 | 2300
aooa

Z-Loading and calculation scheme:
2.1 Vertical faad
Smrchange brad on che cover slab 't =0.50T /mE
2.2 Horlzorial frigirgle distriberled toad due to earth from both side of the pumping station
abowe grocfhd water foevel!
Fy=18n 8500, 5 = 1,51 1/mZ
-3 Horzonial aigiribubed weiform foad dwe fo sirchtange fead frorr both side of the
mermping station
Py =055 =0, 850 rm2
Lo Horpontal triangle distributed lorg due to earth froen ot side of the pamping sfation
under groond water faval
Pl (0B 2. 720m0. 5+ 1 0wl FI5=F E2T/m2
Tatal horizangal kxad from boch side of the punming ieation
Proe=Fy + 1+ Pa= 130 +0.25 0 582 = 5,58 T/m2

2.5 Pressura dug fo water Ingide fronn both wall of the pemping station




Fw= e . T3=2.73Tim2
L6 Rraction at the botten =fab of pemping staffor

Po=0's+ (Wl + Wb = (0,504 0,750 + (404, 18+ 3.5/5.6) = 4.85Tim?
I-Calculation for sireses and foree:

Befor to meached resiell sheet Tar calcwtion valwe of stress seed area Tor scheed clements




Thanh Da pumping station

Calculation for bar arrangement for Thanh Da pumping station

Base on amtached results of shell forces analised by SAP2000, choosing the most dangerous

forces for calculation:

A, = M/RbhF

Required area of reinforcement:

Where, M: Maximum bending morment{T.m)

h,: Effective depth af bearing arealom)
h,= (Element thickness-Cover thickness)
b: Width of calculated area{cm)

Fa= M/yRaha Where: + = 0.5 + {{ 1-2A0)" )42
MWAME OF Values Ao ¥ Fa Bar arrangement
ELEMENT {T.m] {em®y | &{mm) a{mm)
CULVERT 1 400X 1400
b=1.00 1.280 | 0.05464 [ 0.971 4.58 14 250
h=0.25 1180 | 00511 | 0.974 4,14 14 250
b=1.00 1.040 | 00281 | 0.986 4,40 14 250
h=0.30 1.520 | 0.0410 | 0.979 4,27 14 250
PUMPING STATION
Mol3 2360 | 00637 | 0.967 6.63 14 125
bxh= 1x0.3
ELEMEMT Mo 16 3.830 | 0.0502 | D974 7.45 14 125
bxh=1x0.4 3110 | 0.0408 | 0979 602 14 125
ELEMENT Mo 17 1770 | Q0373 | 0.981 G632 14 125
bxh= 1x0.45
ELEMEMT Mo 18 3.430 | 0.0450 | 0.977 6,65 14 125
bxhe= 1x0.4
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Pile Foundation Caleulation for THANH DA Pumping Station

(1} So1l condition of THANH DA Pumping Station

Typical soil condition of is shown in bellow.

41 W Exieling G

o= 1402 ¢'m3
(IH Laver M=0~1 il I-Tr'zu:|l rvel — L85 m
12.5p m
1 5004 h J
11 . T
= 1721 t'm3
CL Laver M=2x-4 1.70/m
— 1.2 m I <
rwe = 200 t'm3
SC Laycr MN=11~12
=130
o = 2,00 t'm3 200 m
Ehd Laver M=11-~12 13. 10 m
— 24 M m ¥
F
rw = 2,09 t/m3
CL Laver N=12~15 3.00m
— 27 3 ¥
Fy
SM Laver pw = 2,00 Um3 200 m
™= 20 — 203 m Y ¥
F
2.00(m
31 W0 ¥ IMile Tips Poaot
{2 Caleulation Condilion
Pl Conerete Pile SH) = 300

Embed depth for SM Layer is 200 m (M = 200

Consider a positive friction for pile Irom 5C Layrer (N = 10}

File Length L=3130-195=2935m

(3 Calculation of Allowable Bearing Capacily of Thle

2-1-13
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Ra= 13 { Ru—Ws )+ Ws - W

Ra ; Allowahle vertical bearing capacity of pile at pile head (Upile)
Ru - Assumed ultimate bearing capacity of pile
Fu=qd=a+U=EZLixF
gd - 30 = M {'m2)
Az area of tip point of pile (m2)
LF : The girth of pile (m)
Li : Thickness of laver which consider positive [riction (m)
Fi : Muaximum friction of layer which consider positive friction
{F1 =02« N{tm2})
W - Effective weight of soil which permute by soil (f)
W Effective weight of pile and so1l in the pale (1)

Avverape unit weight of sodl (under pround waler)

(002 = 12,55 + 00721 = 170+ 100 = E00 + 109« 3,00 + 100 = 4.000%
+ 2935 =074 t'/m}

Consider positive friction for layer of N = 10,

Ru= 305 2005 0,30 ¢ 030+ 030 5 s {{ 1310 3 { 0.2 % 10 Y ¢+ 2.00 = { 0.2 x 200)
=03.041

Wa=030 = 0,30 = 2935 = 0. 74 ('m3) ~ 1951

W =0.200x 030x 2035 =2 L350 (t'm3) =396t

Ra=1/3={95.0d — 1,95 )+ 1.95 — 3.96 = 29.00 t'pile

(4} File number caleulation

17 Total load %
Concrcte
Right Upstream 755 m3
Fumping Station 111.56 m3
Left Upstream 446 m3
Eiglht Dovwnstream 032 m3
Sub Total 130069 m3

130,69 m3 = 230 Um3 = 326,73 1

Equipament Load

Klain pump 3301
Flap gate L. 101
Screen 0.2 1
sl Todal 4601

2-1-14
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I e @@

Woater load 145 00 4
Total Taad AE1L D
2} TMile Mumbers

Allowahle bearing capacity of pile = 2901} t/pilc
Mecessary nuimbers of pile

M= 481,29 ¢/ 2900 t/pile ) = 17 piles
21 piles ave arranged

(481291721 piles }= 22921 < 2000 17 piles QK

2.1-15
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CALCULATION FOR BEN ME COC PUMPING STATION

[-Calculation for culvert 2000X2000
{ The calculation based on Japanese standard - 1151 999)

1-Geametry dimensions for calculacion :
(Calculation made for one m long of culverr):

w GL+1.80
GWL + 0.00 H3=].55
FoiD

c=0.25

Hi=2.00 Hxs2.55

_w -2.00 | b= 0.}
—
|| W =200k 025 | BL-2.30

2-Material properties and soil conditions:

Ground water laval: GWL= 000

Concrete: Grade 210, kn = 70 kpfom®
RS= 3.6 kglcm®
Reinforcement type JI5:  Ra= 1600 kgfcm®
Back fill sand: .= 1.8T/m3; Coeficient of earth pressure at rest K= 0.5
Inpermal friction = 20deg

3-Loading and calculation scheme:
1.1 Velrcle faad:
Vehicle type: H3D So desipn load s calculated as following formula;

Pde=(1+1)X2F Wo

Where: Poaweight of back wheel | 2.00T
Wo,width of occpied area of vehicle Wa=  2.75m
B [, Impact coeflicent, i=0.3

Pde=Zx1Zx{l +0.3)/2.75=11.35
Wi1=2h+0.2=2x1.55+0.2=3.30m
PlePde/W1l=11.35/3.3=344T/mZ

3.2 Enifl foad on cover siab

Pi= H3 =153 1.B=2.79T/mZ

Tol-16




2.2 Horizontal load from vertical load P2 on two side of culvert

PH= 1.8x1.8x0.5+0.5= 2.12T/m2
3.4 Horizonial triangle load due to earth from both side of the culvert

Pw = 2.1240.520.8x2. 15+ 1.0%2.15=5.13T/m?2
3.5 Reaction at the bottom sfab of culvert

Ph= 279034440634+ 1.75/1.65=7.97T/m2

4-Checking pressure to base soil
Total pressure to base soil
Ps= 797 ¢ 0 3x2.5=8.72T/m2
S0 at the depth of 3.3m strength of base soil must be blgger than 8.7 2T/m2

5-Checking uplifc that due to ground water
Ground water level + 0.00 and the culvert it empty
Total pressure ; s =Psoll + Pself

= 279405502 5+(2X0.5X2.5)/2.5=5.165T/m2 =Puplift=2.15%1=2.15T/m:

11-Calculacion for pumping scation

1-Geometry dimensions for calculation :

. - w GL+1.80
300
1804
GWL + 0.00
S MO |
42!0
3220
1 PR P e e e
| |~ BL-3.22
4530 | 2600 450 | T R
S50

2-Loading and calculation scheme:

2.1 Vertical foad

Surchange load on the cover slab s =0,50T/m2

3117




2.2 Horizontal triangle distributed load due to earth from both side of the pumping station

above ground water fevel

Py=1.821.8050.5=1.862T/m2?

2.3 Horizontal distributed uniform load due to surchange load from both side of the pumping

slation
Foo=0 50 5=0.25T/m2

2.4 Horizontal triangle distributed load due lo earth from both site of the pumping station
under ground water fevel
Pa={1.8-1x2.97x0.5 % 1.Ux2. 9/ =4.168T/m2
Total horizontal load from both side of the pumping station
Phar=Fs B Pz 4 Pa=1.6240.25+ 4. 1 6=6.03T/m2
2.5 Reaction at the bottom slab of pumping station
Py =15+ (Wl + Wi} b= (0504 0.F5) + ( 2x4. 74/ 3.05) = 4. 36 Tim2
HI-Calculation For control gate

1-Geometry dimensions for calculation :

w GL+1.50
T
1450 250 L 500 | 250 1500 | 250
GWL + 0.00 1500 | - T _ ! I
il i | 2%‘10 Frt=s= ot =
— el
| 2350
1800
2 50
300 T ) B | ¥ BL-Z2.30
e, 1750 | | 750
3500
| -
Z-Loading and calculation scheme:
2.7 Vertical foad
Surchange Ioad on the cover slab Ps = 0.50T/m2
2.2 Soil load on cover slab
pP2= H3"y,=1.45"1.8=2.41T/m2

2-1-18




2.3 Horizontal distributed uniform load due to surchange load from both side of the pumping

station
Fou=05x0.5=0.25T/m2

2.4 Horizontal triangle distributed load due fo earth from hoth side of the pumping station
above ground water level

Pip=1.821.50x0.5=1.35T/mz

2.5 Horizontal triangle distributed load due 1o earth from both side of the pumping station
under ground water fevel

Pea=11.8-1}x2 07 505+ 1 .0n2.055=2.917/m2

2.6 Reaction af the bottom slab of pumping station
Pro=P5+ [Wsl+ Ww /b ={0.50+ 281 + 1.375) + [ 3x] . Bx0. 25 2.5/ 3.5) = 5. 46T/
IV-Calculation for streses and force;

Refor o attached result sheet for calcution value of stress steel area for scheet elements

2-1-19




Me Coc pumping station]

Calculation for bar arrangement for Me coc pumping station

Base on attached results of shell forces analised by SAPZ000, choosing the mast dangeraus
forces for calculation:
A, = M/S R,,hh,f Where, M: Maximum bending moment{T.m}
h,z Effective depth of bearing arealom)
h,= (Element thickness-Cover thickness)

b Width of calculated area(cm)
Required area of reinforcement:

Fa= MfyRaho Where: y = 0.5 + ({ 1-2A0) )2
MNAME OF Values An ¥ Fa Bar amangement
ELEMENT {T.m} {em®) | d{mm) afmm)
CULVERT 2000%2000
b=1.00 2.210 | 0.0974 | 0.94% B.0% 14 125
h=0.25 2.110 | 0.0930 | 0.951 7.70 14 125
b= 1.00 2.110 | 0.0930 | 0.951 7.70 14 125
h=0.30 2,470 | 0.1089 | 0.942 2.10 14 125
ME COCP.5

b=1.00 1.920 | 0.0518 | 0.973 5.34 14 250
h=0.30

be=1.00 5.880 | 0.0582 | 0.970 | 9.97 16 125
h=0.45 4.670 | 0.0462 | 0.976 7.87 16 125
b=1.00 5.880 | 0.0582 | 0.970 | 9.97 14 125
h=0.50

CONTROL GATE

b=1.00 1.030 | 0.0454 | 0.977 146 14 125
h=0.25 0.550 | 0.0243 | 0.988 1.93 12 ' 250
b=1.00 1.340 | 0.0591 | 0.970 4.80 14 125
h=0.30 0.660 | 0.0291 | 0.985 1.82 14 125

2-1-20
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File Foundation Calenlation for BEN ME COC (1) Pumping Station
(1) Soil condition of BEN ME COC (1) Pumpingz Station

Typical sl condition of 15 shown 1n bellow,

L1400 m  Existinge (5l

rw = 1471 t'm3

OII Laver( [} M=1-1 i el = 250 m
10,68 m
=131l m
mw = 1582 U'm3
O Layer(2) M=2~3 2100 m
=34 1 m
mw = LadT tm3 1
CL Laver M=2-4 .00 m
=37 Wi m
w = 2051 t'm3 I
SM Layer N=%~0 400 m
=41 Wi
o = 2064 1'ml I
SC Layer M=11~15 3.40m
=45 10 m
CL Layer mw = 2 G t'm3 E.UI 1
™ = 30 — 47 1{km F'i]-::_:l:;i;]_]-"u'iﬂi

{2} Caleulation Condition

Pile Concrete Pile 300 = 304

Emhed depth for CL Layer is 2.00 m (N = 20)

Consider a positive friction for pile from SC Layrer (M = 10)
Pile Leneth L =47.10 - 2,50« 4460 m

(3} Caleulation of Allowahle Bearing Capacity of Pile

2-1-27
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Gl (D

Ra=1/3( Bu—Ws )+ Ws - W

Ra : Allowahle vertical beanng capacity of pile at pile head (tpile)
By Assumed ultimate bearing capacity of pile
Bu=qd=ArU=ZLi=F
qd 1 30 = N {t'm2)
Az area of tip point of pile {m2)
LI : The pirth of pile {m)
Li : Thickness of layer which consider positive friction {m)
Fi : Maximum [riction of layer which consuder posibive fmeton
[ Fi=02 =N {t/m2n
Wa @ Effective weight of soil which permute by soil (L)
W Effective weight of pile and soil in the pile ()

Average unit weight of soil (under ground water)

(0471 = 1060 + 0582 2 2100 + (647 2 3,640 + 1,051 = 4,00+ 1,064 2 3,40
+ LOEG = 2.00 ) + 4460 = (.66 L'm3

Consider positive friction for layer of N = 1.
Fou = 30 5 3000 05300 03004 030 o ({340 0 (0.2 2 10 2+ 200 2 0,2 = 30))
=10350¢

W = 0300 0.30 = 44.60 = 066 ('m3) = 2.65 t
W= 030 0300« 44.60 =« 1.50 ('m3) = 6.02 1

Ra = 1/3 = [ 103.56 - 2.65 ) + 2.65 — 6.02 = 30.27 tpile
{47 Mile number caleulation

' Total Tead

Conerete
Pit 10,12 m3
Pumping Station 8426 m3
Suly Total 04 38 m3

38 md = 250 'm3 = 233951

Eguipment load
blain pump 2601
Flap pate L.10kt
Screen 0201
Sub Total 280t
Water load 3%t

2-1-28
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N [CENF G

Total Load 3392414

2} Pile Numbers

Allowable bearing capacity of pile = 30.27 tpile
Mecessary numbers of pile
N=(33924 053027 tpile )= 12 piles

13 piles are arranped

{33924t/ 13 piles ) = 26,101t < 3027 ¢/ piles  OK
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CALCULATION SHEET
GENERAL NOTES

Design standards

TSWH : Vielnamese Standard
-BS . Brilish Standard
=I5 CJapanesa Standard
- AETM CAmerican Slandard for Materials

Load :

Load has been calzulated based on standard lozds defined in TOWRH, ASTR, Some saoeil
lnads has been calculated following the informations provided by the owner and Kirby
company. These oad 10 be clarfied in below ilems

a, Gravily :

Cancrete ; w= 2000 kalm?
Reinlorcemant ¥ = FEAD kefm?
Brick wall ¥ = 1800 kafm?
Galvanized sheet 7= 30 keylny

Iy, Live load :
Live load has been caloulated bascd on requirements of each ilems, and it was shown an
evary calculation sheet
¢ Wind load :

- Standard wind load : g, = 95 kgfm®, in accordance with Vieinamese Standard
Calculation method of wind load to be shawn in every calculation sheel

- When caloulation of wind, the designer did not consider dynamic wind load, because hezight of
all Hems af this project is below 40 mclers
d. Water, muddy gravity :
Water ¥ = 1000 kg'm?
Fued ¥ = 1950 kg'm?
These above load are only considered when calcultion of walter lanks with water and mud
inside. These waler lanks are designed with reinforcament conerele wall and bottomn slab.
which is enable to bear the water and muddy load
. Crane load ;
Maximum vertical crane load applying lo crane beam has been provided by the owner, and
has baen shown carelully in every calculation sheet

- Mazimum horizontal crane load is unigue far all item. IUwas 5 tons
f. Machine and equipment load :

- Weight of machines and equipments has been laken following the technology and
engineermyg drawings supplied by the owner
g. Safety load factor

]
'

bt
'

—




- Safety load factar was not considered in structural calculation
h. Load combinations :
- Load combinations have bean shown clearly in every caloulation sheot

Materials ¢

- Concrete was used is C210 lype { oylinder 1es1 ) for all items, equivalent 1o G250 bype | cubic
lasl) in Vietnamesa Standard

- Properties of C250 concrate
* Compressive sirenglh; R, = 110 kglem?®

8.8 kglem®

- When consider safety faclor k=1.1 | safety load

" Tensile strenglh 'R,
factor was not considered in struclural
calzulation )
' Comprassive strenoth @ B, = 100 kglom?®

" Tensile slrenglh - Ry = 8.0 kglom®
- Reinfarcemeant slecl bar has bean caloulalod with fensie sirenglh [, = 2000 kglom® with o

salely factar [ according 1o Japanesea Standard §

Design and structural analysis softwares -

- BARZOOO : Caleulation of slress

- DAS12 : Calculation of stress and design of rainforcement concrele

- Zap Sleal V1.0 0 Design of reinforcement concrele from SAPZ000 resull files

- Excel worksheels o be programmed for calculation of reinforcement concrete slab

- Design of reinforcement concrete was in accordance with Japanese Standard, with material
properties shawn an item 2




222

Thanh Da Pumping Station



PROJECT L PUMP DRAINAGT (0100 T ] B

ITEM

THANH DA PFUMP STATION

STRUCTURAL CALCULATION SHEET

STRUCTURAL ANALYSIS ITEMS :

A. MAIN FRAME STRUCTURAL ANALYSIS
B. ATTACHED RESULT SHEETS




STRUCTURAL CALCULATION Sk

* Project : Fump Drainage lmprovemant
* ltem : Thanh Da Pump Station
Part | : CALCULATION OF L.OAD
4. DEAD LOAD ;
+  Roof -
M, Material : Coalcielalicn Applying |-a_'|:_11.[|:||;5_'|.|'rn!}
1 Steal purlin & roof sheet Al
2 Others al
TOTAL g'"= 90 kgim”

B. LIVE LOAD :

Live load o be taken hased on Vietnamease Standard TOWN 2737-1995 -

* Raaf ; p*¥ = 75 kgim?®

Load safely factor was not mantioned on above calculation bacause it will ha included in

slructural analysis orogress { see allached caleulalion sheet)

Uiniformn losd applying Lo bearn to ba shown on attached calculalion shoet

o WIND LOsD
Wind load impasad on praject 10 be calculaled based on Yielnamese Standard TOWR

2TaT-19495
Whind load is caloulated as fallows ;
W = ey Sk, where

n s load safely faclor, laken as n=1

W : standard wind pressure, arca 1A, Wo* = 83 kgim?

k s lfactor due o affect of project hesght and lopography
o factor of dynamic wind |

C=0.8 for the area whore wind load imposes
directy, C=0.5 for the cpposite side
Refer o calculation shest far furthor inforrmalions

b2




Part ll : STRUCTURAL ANALYSE: D aOGRESS
- The structure of Thanh Da Pump Station to be caleulated by structizral analysis program
DAL
- The structural diagram is modaelled as a frame with rigid connection a2t first floor elevation
- All detzils ahout input lead, beam and column seclion, slaliz load case and load combination
Ly B shawn on caloulation shoat
- Fefer 10 attached result sheels for calcaluted value of siress, disglacement, sieel area far

berarm and colurmn clemenls

Part Il ; LOAD COMBINATION
= Static Load Cases -

Lozad case mark Dascription
i CEAD Gravnd flaor & Rool dead load
| LIVE Ground floor & Roof live load
| LWIND Wind load [ from left to right }
FWIMD Wind laad [ from right 1o laft )
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PROUECT : PUMP DRAINAGE IMPROVEM ENT
ITEM : THAMH DA PUMP STATION

CALCULATION OF FOUNDATION M1 { 1.600 x 2.400 )

1. Material: COMCGRETE i
Campressible strangth An = 100 | {Kgfemi)
Tensibla strangth Ak = G [1E gfurmih

AEINFORCEMENT ¥
o Rafa = | 2000|ikgiemz)

ik sirrngth

2. Standard toundation soil bearing caplicity
{after check displacement): | A'c =]  o.00|(Timz)

4. Sizing of foundation:

Calzulaied mamant MEE = 33H ([T}

Calculated axial forca _ Hit=| 20.60){T)

Calciated shaar lorge att = 1,77 [4T)

Standard momant at fsundation boliom e = 379[Tm)

Standard axial feree al foundation botbarm b= 2HEE[T)

Eceeniricity 8= D.152]im} 8, = EM/EN

Preliminary arsa af foundation botiom .. .. . Fm= S_E'Dll:mﬂ} Fi= M Fbs-w* lad)

Aalian between faundatan lengih & width am=| 1.50

Frefiminary vdih of doendaticn bm = 1.48|[m)

Chosan width af fzanndation Bm = 163 [m)

Chosan tangih o loundation Ari = 24| {m]

Langth of cofumn cross section e = 0,30 [{m])

wWidih ad eolumn crass seclion be=|  0.90[m)

4. Check of pressure of foundation hottom: ' T = [ERFE[ M)

Cvarage prosaure ol loundation botom ath=| wsoltTimap 5 Ates 900 (Tim2) - 0K

Minimpm pressure of faundation bottam amin=] 504|(Tim2)

Maximum prezaure al ioendation batom o Max = 857 (T'm2) = 1.2Ate= MLED ([Thn2) = QK

5. Check of shear strength of foundatien:

Minimum haigih of faundatian H™ im = 0.57 |{m)

Minimum helgth of siep-faundation i 0.25|{m)

Chazen heigih af doendaticn Hm = Q.80 [{m)

Shear #lrength checking Mt -olbfac +2Hma } (be+2Hma) = 2{ac+be«2Hmor {23 Hmo Ak
G (T £ FB.TII35 (T) -+ 0K

&, Reinflorcement calculation:

Moment (at lang sida of loundation) Maw | wnzliTm

Moment (at short sida of laundation) Mb o« | 4.38]iTm)

Rein. seclian [at loeg side of laundation) Fa= A5 (emE) Chogan 6.a 13 Q18D

Rein. seclien (at short side of laundatien) Fb = 4,42 (emP) Chosen 4.3 2117 @56
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Ben Me Coc Pumping Station




FROJECT : PUMP DRAINAGE IMPROVEMENT
ITEM : BEN ME COC O/M OFFICE

STRUCTURAL CALCULATION SHEET

STRUCTURAL ANALYSIS ITEMS ;

A MAIN FRAME STRUCTURAL AMALYSIS
B. ATTACHED RESULT SiE0805

"lm e ar————

o et LRt L R TR e e




EEN

STRUCTURAL CALCUEATTICR 51T

*Project

* lta

m.

Furmnp Drainage Improvenent
Ben ke Coc O Oifice

Part ! : CALCULATION GOF 1.OAD

A DEAD LOAD :

= HﬂUf : et o
No. Material o | Calsulation Applying load(kg/m’}
1 Steal purdin & roofl sheet : - 40
2 Cthers i - ._ S0
-TOTAL 9= 90 kg/m®

B. LIVE LCAD :
Live load 1o be laken based on Vietnamasa Standard TOWM 27371005 ¢
* Roaf : p* = 75 kgim”®

Lozd safety factor was not menlicnad on aboeve calculation beczuse it will be included in

slruciural analysis progress [ see asttached caloulation sheet)

Uniform load applying 19 beam o be shown on attached caloulation sheet

WIND LOAD :
Wind load imposed on project to be calculated based on Vietnamese Slandard TCWM

2TAT-1005

Wind load is caleulated as-follows -

n
i
Wiy

k
[

W = W xkeeC, where
: load safety factor, 1aken as n=1

: standard wind pressure, area 1A, Wiy = 83 kgfm®
: faclor due to affect of project height and topagraphy

. faclor of dynamic wind , C=0.8 for the area where wind load imposes

direcily, C=0.6 for the opposite side

Rafar lo caloulation sheet for further infarmations

2-2-19




EEx

ks

FPart il : STRUCTURAI ANAI YS[E FROGRFLS
- The structure of Ben Me Coc O/M Office lo be caloulaled by structural analysis program
DAS
- The structural diagram is modeiled as a rame with rigic connection at lirsl eor elevation
- All details about inpul lead, beam and column section, stalle load case and load combination
ta be shown on calculation sheat
- Refer to allached result sheets for calcaluted value of stress, displacement, steel area for

baam and column elemenls

Fart Ill ;: LOAD COMBINATION
« Siatic Load Cases -

Load case mark Description

DEAD Ground fiogor & Roof dead load

LIVE Ground floor & Roof live load

LW I Wind load [ from left to night }

RWIMD Wind load [ fram right ta lef }
2-2-2
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PROJECT
ITEM

AL

PUMP DRAINAGE IMPROVEMENT
BEN ME COC O/M OFFICE

RESULT SHEETS
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PRACUJECT : PUMP DAAINAGE IMPROVEMENT

ITEM : BEN ME COC QM OFFICE

i T S

CALCULATION OF FOUNDATION K1 ( 4.600 » 2400 )

1., Matorlal;

Comprazsible sirengih

Fensible strenglh

CONCRETE #
Fn= g temi)
Ak = Bfikgterng)

AEINFORGEMENT #f

Tield strenglh | Ra,fta" = |-. .-E"E':'I-:Pl[f{g.l'clul:l

2. Standerd foundation sail bearing sapicity

(attar check displacement); |

3. Fizlng of foundation:

Calculatied momant

Caleulated axind forge

Caleulated shear foroe

Slandart maomant &l faundalion Boaitem

Slandard axial farce at fzundation batlam

Ecoenirictty

FrefEminary area of faundalion boliom

Ralian kptwaan foundalion lengih & widih

PrefEminary widib of feundatian

Chegan width of faundalian

Chogean langth af foundaticn

Langth of calumn cross section

Widih af column cross saclion

A Check of pressure of foundatien boltam:

Crierage pressure of doengation batlan

Minirmuemn pressure of faundalion boliom

Masinun pressure af fpuadatisn batlom

5. Check of shear strengih af Toundalion:

Minimum heigih of faundalion

Minimum hielgth of step-laundalion

Chasan halgih af louwndation

Shear srangih checking

&, Reinforcement calcalation:

8, = EMIEM
Fz MleiRic-y*hd)

o = (SMEE(SMAN
a Rte= 900  (Timd) = QK

£ 1.2Rtc= 10,80 (Tim2} = QK

K -atac +2Hmo | (be+ZHme) S 2facs besdHma) (231" Hma* Rk

Maorent {at fzng sida of loundalian)

Marment (at shart sade of loundalian)

Hein. saclian {at long side of laundation)

Fein. saclion {ar shar? side of faandation)

R'e=|  9.00|Timz)
Mit= | a60[{Tm)
Mit= | 2i.50)T)
ot=| i)

thite =] 4.45)(Tm)

ENte =| 29.60)(T)

a,=|  0.140|im)

Fr=| 2.29|(ma)
albal 1.50
brio=|  1.48](m)
B = 163 [m]
Am=|  2.40|(m)

ac=|  0.30|im)

bo = 0.30|{in)
ath=|  7.71)iTimz)
emin=|  500)iT/m2)
omax = 10.41|(Trm2}

H™m =  0.57|im)

K™ =]  025|{m)
Hm= | 0.68]{m]

BT

Ma = g.lﬂﬁm]
Mo =|  44pfiTm)
Fa=| 9.48]iem2)
Fo=| 4.5d4)iem2)

1.2-31

£ B8.73333 (T) -+ Ok

Chasen 9.2 & 12 @170
Chasen 4.4 & 12 @550




2.3

Mechanical Equipment




1. Calenlation of intet gate for Thanh Do P25, (Rev.1)

1.1 Basic Conditions
LLT Dresign dala
(a) Method of scaling

{b) Method of opening/closing
(=} Openingfclosing speed (V)
() Operation

(e} Lift of gale

o) Corrozion allowsnce of plate
{g) Deflection of oate boam

(h) Allowable stress of siecl

(i} Allowable stress of concrete

() Water quality

1.2 Dresign Load Condition

1.2.1 Tresign hyedrestatic load ot normal eondition

Foar (4} sides watertight with
nibler ezl
Single spindle
Mo
Manual
Mot less o 1.2 m
(.5 mm for water contact part
Mot more than 100G
Refer to calenlation slicel
53 kpblcm?2 for compression
3.6 kpliem2 for shearing
River watcr

HWI. TP:
h2
h
h o
CGATESILL LEVEL TPa

P=12x(h*-h2"1xBx W,

B : Design hydnlie load ot normal condition 2517 1onl
WO : Bpecific gravity of water 1.0 tonfim3
Iy ¢ Height of pute 1.275 m

hl : Drezign water depth {TP2-TP3) 210 m

¥ ihl-h 083 m

T2 E 0N m

TPS ! L2 m

I : Bealing span [=clear span + 0,13} 1.35 m
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1.3 Caleulation
1.3.1 Main beam

{2} Amimgement of beams

q =085 m?

hi=562

q2=1,38H'm2 1275

I I3
=1 TR0 m2 Br=103
s —
/ qi=2.0500m2 b3=250
[ 4 r

Q=2 1L m2 bA=T0

el

{b)] Sirength calculatioon

Rwl=blx{2xgl+q21/6
Fw2-Fwi=hi-1 x (qi-1 12 xqi)f6 +bix(2xgi+qitl )/ 6

Rwd =b3I s (g2 +2xgd )i+ Ddn(gd+g5)i2

il : Hydrstatic pressure 0825 tonffm2
2 - Hydrostatic pressure LL3ET tonfm2
03 ¢ Lydrostatic pressure L.78 tonffim2
g ¢ Hydrostatic pressure 2.03 tontm?2
q3 ¢ Flydrostatic paessare 1 wnlfm2
b1 : 362 m

h2 ; 1393 m

T3 - 025 m

2 : 0T m

Powl ¢ Load on Teaml 0284 1onfim
Rw?  ; Load on beam2 635 tonfiin
Fwl  : Load en beam3 (L5357 tonffm
Fowd : Lowned oy Trcamd (LA5® 1onlfim

Mi=RixBx{2ZxL-B)/8

I : Sealing span .35 m

L. : Bupporing span .35 m

rl : Bending moment of beam1 0065 tonf-m
b2 : Bending momenl of beam? 0,145 tonf-m
8 i : Bending moment of besm3 127 tomlem
e : Bending moment of beamd 0.105 tonf-im

H=RixB/s2

al s Sheanng force of beam| 0,192 tonf
E2 : Shearing, foree of beum2 0,429 loanf
=53 : Bhearing foree of heam3 MATG tonl
a4 i Bhearning force of beanmd 0310 tonf




[ 1Rx50x5xT.5 (| Hxdfxdnn.5)

[ ¢ Mament of mectia
£ » Bectinn modulus
Mo DATen of web
o =hitE
Fi ¢ Beading stress of beam2

T=8fAw=ra

2 : Slearing stress of beam2

G =RixBx{LI-12xLxB2+B3 R)/(4BxEx])

= 2.05%95 x Rifl
L g : Deflection of beam?2
L/d2

7.

1.3

L2954 comd
20,44 sl
3.4 gk

5475 kpliom2
< 120040 kpllem?

1247 Leflom?

< 7000 kpffem2

L0l em

1336




1. Caleulation of Outlet gate for Thanh Da .5, (Rev 1)
[.1 Basic Conditions

I.1.1 Design data

(2} Method of sealing Four {4) sices walerlight with
rubher seal

{b) Method of opening/closing Single spindle

() Openingfelosing speed (V) MLA.

() Operation & FT T |

{e} Lift of pate Bdat less than 1.4 m

i) Corrosion allowance of plate (L5 mim for waler contact part

(g} Deflection of gate beam Mol more than LS00

(h)y Allowahble stress of steel Feefer 1o coleulation sheet

(i} Allowable steess of concrele 53 kpeffom? for compression

3.6 kefem? lor shearing
(i) Water quality Kiver water

1.2 Dresign Load Condition

121 Dresign Ivelrestatic logd st normal condition

HWI. TP2
h2
-
h
Ti P
. GATE SILL LEVEL TTS
P=L2x{hl’-h2" 1 x Bx W,
P : Design hydraulic load al poonal condition 4761 doul
Wi ; Specific gravity of water 1.0 tonffm3
I ¢ Height of gate 1472 m
hl : Design water depth {TI2-TF3) I8 m
h2 ihl-h 135 m
TP2 ) 1.3 m
Trs : 1.5 m
I ; Bealing span (=cleor span + 0.15) 1.55 m
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L3 Caleulation
1.3 1 Main beam

(1] Amangement of beams

ql=1.3450m2

bl=362

2=1. m2 1475

12
jjﬁfE;:;uurnz Bi2=403
N
ff,ff! q4-2.7500m2 b3=150
| I_4 3

qQ3=2. 820" m2 h4d=T70

2

() S1r1:-1|_5-,[h calealilion

BEwl-blx{Zxql+qg2)/é
Rw2-Bwd =hi-l x (qi-1+2xgi)/6 +hin(2ugi+qitl )/ 6

Bwd=b2x{gi+2xgld )/ +hdx(qdrgihs2

ql ¢ Hydrostatic pressure 1345 tonlm2
q2 : Hydrostatic pressure 1.907 tonlfim2
E : Hydrostatic pressure 24 tonfim2
4 1 Hydrostatic pressure 2.75 tont'm2
3 : Hydrostatic pressure 282 wnffm2
k] . [L5GE i
b2 : 493 m
b3 : 035 m
h4d : O m
Byl = Losad on heamli 0,431 ionfim
B2 : Load on heam? (994 tonfiin
FEwi  : Losd on beam? (OS2 tonfim
Bowd ¢ Lo o bz 0752 tenffm
Mi=TaxBx(2xL-B)}/8

: Scaling span 135 m
L : Bupporting span 1.535 m
Mi i Bending moment of beam| L12% donf-m
A2 ¢ Bending moment of beam?2 (298 tonf-m
A3 ! Bending moment of beam3 0298 tonl-m
a4 : Bending momcnt of head 0224 fonf-m

S=NRixR/S 2

=1 : shiearing force of beam| 0.234 tonf
sl : Bhearing force of beam2 0710 tonl
=3 : Sleariing fvce of beam3 .7608 mnl
54 - Shearing force of eamd {583 tonf

i

5




[ 125x65x6x8 [[124x64x5x7)

1 ¢ Mlomasenl oof ierti 200
& : Beetion miodinlog A7 il
Aw Area of web 3.5 cmZ
o =il 7
o2 : Bending stress of beam? G50 kpliem?
= 12000 kgfem?
=8 Aw=1a
T2 : Slearing siress of beam?2 14000 keficm?2

< W00 kplem?

0 =RixBx{Li-12xLxB2+BI/8)i(48xExD)

= 3.57TED x Ri‘l
(s : Deflection of beam? 122 cm
LiGz2 1273
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I, Caleulation of Cutlet pate for Ben Me Coc {115, (Bev.1)
1.1 Baszic Conditions

11T Dresion data

(a3 Method of sealing Four (4) sides watentight with
mubber seal

(b)) Method of apening'closing Single spindle

[} Openingfclosing speed (V) H.A.

{d] Operation Manual

(e} Lifl of wate Mot Jess than 20 m

(1) Corrosion allowance of plate 0.5 mm for water confacl part

{2) Deflection of gate bram Mest emcae than 17800

{h) Allowable siress of sieel Refer to caleulation shect

{1} Allowable stress of conercic 55 knffem? lor compression

3.6 kgfem for shearing
{j)} Water quality River water

1.2 Dresign Load Condition

1.2.1 Dessign ledrostatic Toad at sormm] condition

WL T1P2

a2

Ta
h r

il GATE SILL LEVEL TP
P=LZx{hl’-h2")x Bx W,

& i Design hyvdraolic Ioad at nomal condition [0.98G tonf
WL ! Bpecific gravity of wiler 1.0 tonb'm3
I : Height of gpate 2075 m
kil ; Design water depth {TP2-TPS) 350 m
h2 thl =T 143 m
TF2 : 150 m
TS : 200 m
B : Sealing span (~¢lear span + 0.15) 215 m




1.3 Caleulafion
1.3.1 Main beam

{a} Arrangement of beams

q1=1.425t'm2
| [
q2=2.0001mE h1-581
I ,
h2=5K1
2075
B B
bi=4493
rt
5=3.43'm2 hal=350
N I
qf=3. 5004 m2 ba=%0
(i) Sirength calculation
Pwl=blu{2xgl+q2)/ 6
Rw2-Fwd =hi-lx{qi-1 +2xqi)/ 6 +hix{2xqi+qgit] )/ 6
Fwi=hx{gl+2xq3)/ethix(qi+qh)s2
ql : Hydrostatic pressure 1.425 tonfim2
g2 ¢ Hydrostilic pressure 2.0006 tonfimz2
03 ! Hydrostatic prassure 2587 tonffm?2
4 : Hydrostatic pressone 308 tonlim?2
(3 1 Hydrostatic pressure 3.43 tonfim?
gtk : Hydrostatic pressure 3.5 tonfim2
bl : .581 m
b2 d 0.58]1 m
b3 i 0493 m
Tad H 035 m
b5 2 007 m
Tow] : Load on beaml 0470 ol
Fw2 ; Load on beam2 1165 tonfm
Pow3d ¢ Load an heand 1.273 tonfm
Bowed : Loond on beam L2TR tomfn
Fws  : Load on beams 0661 tonfm
Mi-RixBx{2xL-B)/8
B ; Sealing span 215 m
L : Supporing span 215 m
M1 : Bending moaenl of beam] 0272 tonf-m
M2 > Bending moment of besm? 0673 lenl-m
M3 : Bending moment of beam3 070 finfem
M ¢ Bending moment of beamd (L7319 tonftm
M5 ! Bending moment of beam5 L3R qonf-m
S=RixR/S2
=1 : Bhearing forec of heaml 505 fomd




52
53
a4
i35

: Sheaning force of heam2
i Bhearing force of beam3
¢ Bheaning force of bewmd
¢ Bhearing foree of beams

[ 1307500, 3 10 ([ 149%T4x5.5x0)

o =Mt E

1
A
Aw

o3

¢ Moanent of nperti
: Seetion modelos
2 Area of web

: Bending stress of beam3

r=5/Aw= o

f=RixBxr(L3-12xLxDB24B3/8)/ (48xExI)

3

: Bhearing, stress of beam}

15249 x Rifl

h3

Lia3

i Dellection of beam3

I~

P 4

a

1.253 tomf
1.47% wonf
1.374 tonf
0TI ol

Q06 ¢
122 cmd
1,1 eank

835 kplflcm?
12000 kplem?

146,2 kpliem?

TR0 keflem?

020 cm

1070




DETERMINATION OF PUMP RATIMNG

Thanh Da PS

PAGT

l. BASIC CONDITIONS

1.1 DESHGH DATA FOR PUMIE

1.2 DETEEMIMATICN OF COLUMN FIPE DIAMETER

1.3 DESISH DATA FOR IMTARE CHANMEL AMD PTT e

14 BASIC DIMEMSHONS

2 PLME SELECTION

21 CALCULATION OF PLBAP TOTAL HEALY s——

22 CALCULATION QF MOTOR OUTPLT —_——

2-3-10
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EBASIC COMDITIONS
I DESHGH DATA FOR PUMP

{a}
o}

TOTAL FLOW CAPACITY [T}
WIPRER GF FLIME UNIT (1)

1.2 DETERMIMATION OF COLLUNM PIPE DIAMETER

(al
(b

PUMP CAPACITY PER UMIT {g)
COLLAM FIFE DIAMETER (I

AFPRONIMATE DIMENSIOMS

D H P M [ il

il | 4ED 345 1600 350 A0

CCOLLM FIRE

L3 DESMIN DATA FOR INTAKE CHANMEL AND FIT

i)
=
(el
[}
(e
i
2]
i
{1
a
k)

HICEH WATER LEVEL OF INTAKE CHAMNEL [H.W.L}
LOW WATER LEVEL OF INTAKE CHANMEL (1.W.1)
LOWEST LOW WATER LEVEL OF INTAKE FIT (L.L.W.L)
BASIM LEVEL OF INTAKE CHAMSEL (B.L}

WIDTH OF [MTAKE CHAMNEL (W)

LEVEL OF IMTAKE PIT {P.L)

MINIMUM SUBMERGEMCE (SMIN)

MINDAUR BOTTOM CLEARANCE (MM}

MANDAUN BaCK WALL CLEARMANCE [BMAX)
LEVEL OF [NETALLATION FLIOOE (F.L)

AMGLE BETWEEN BASIN AND PIT LEVEL | 300 or 45a )

2-3-11

0,70 mifses
F4 uniks
2100 mAfenin
] maun
DISCHARGE
A HOITLE
1
| il i
i
i
i ELECTRIC MOTOR
i
o [
e
HE
i
il H
]
i L ]
1
i II. P
i
ob
e
LK1 m
=104 m
=1.30 m
-1,50 n
1.50 m
-2.52 m
045 m
03T il
LR 11 m
L& m
30 deg.




14 BASIC DIMEMSIONS

L]
4
I
1
035 mYnec 1.50 (W5}
[— &
(T i
— i
5 = ;
3 — = I
i 1-
i
] 2,40
o] n 1
0,54
f—
(Al
1 Lan
| —T $ —
! gl 040 i J
- WEL 0% 080 ':
) i —]‘—
- -H I . ¢
; i ]
|
i
|
1
i
1.0 1
i
S 412
-1.30 P
] i
Pl
LS I T VN
Sy ) Jr 1
1E i 03T (Cyd ! FPRL | -232
i
i |
I &l A s |
r i |
(B}
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2. PUMPSELECTION
2.1 CALCULATION QF PLURMD TOTAL HEAD

{a) LOWEST LOW WATER LEVEL OF INTAKE MIT (L.L.W.L) 1,340 m
() HIGH WATER LEVEL OF DISCHARGE FIT (1LW.L) 142 i
() DESIGM STATIC HEAD (H) 272 m
i) LENGTH OF DISCHARGE PIPE (L) 0.00 m
fo)  DIAMETER OF DSCHARGE PIFE (d) 0,40 m
il DIAMETER OF MSCHARGE FLAP VALVE (D) 0.60 m
055 | 0.00
A w
e | i WOHWL 142
060 . E @ 040 )
| \
1
K _.1:. o s s T ] o L] ST i Q.00
i NHRH i ? (O}
i L}
[}
0,56 e ’
I \
i ||
I
TLLWL 130 o] R . Wz HO  HA HI
— e HA
1.49 7
—ar T
1
0.3 :
i
1
fg) COLUMN PIPE LOSS (1M1
HI = g (LT3 x (v202g)
HI : COLUMN PIPE LOSS o i
L : LOSS COEFFICIENT (=(0.02+ 10N % 1.5) 003
L : LENGTII OF COLUMM FIFE 0.56 m
0 : COLUMM PIPE MAMETER 0.50 m
i VELOHIITY I COLLMN PIPE 1,24 m'sec
fh}  DISCHARGE HEAD LOSS (HE2)
HIZ = 1.0 % (vD22g)
HIZ ; DISCHARGE HEAD LOSS 0.40 m
v VELOCITY OM DISCHARGE NOZZLE 179 misec

LT ]




(i} [MSCHARGE FIPE LOSS (HE3)
HE = 3 (Lid) = (vD2i2g)
HI3 : DISCHARGE PIPE LOSS
L ¢ LOSS COEFFICIENT {=(0.02+ 1/2000:d) = 1.5)
[ : LENGTH OF IMSCHARGE FIFE
d 1 DISCHARGE PIPE MAMETER
v : VELOCITY [N DISCHARGE PIPE
) REDUCER PIPE LOSS {HES)
HES = 0,25 % (v - vEy2i2g
Hf4 : REDUCER PIPE LOSS
+F | VELOCITY O FLAP VALVE
v[) : VELOCITY [ DISCHARGE PIPE
&) FLAP VALVE AND DISCHARGE LOSS (HES)

HI% = L5 w (vF2 )

HES @ FLAP VALVE ANT DISCHARGE LSS
vF @ VELGCITY Qb FLAF WALVE

(0 TOTAL IIEAD LOGES (B

HE = HF + HIX + Hi5 + HES - HS
(m) FLMP TOTAL FIEAD (EIT}

Hg =

Hf =
[IT = Ida + T

[MCLLILHNG SOME MAIGIN, FLMEP TOTAL HIEAD 15 DECIDED AS 4

2.1 CALCULATION OF MOTOR CHITHMIT
(83 MOTOR OUTPUT (F)

F= (163 Xgx HT x4 xa

P MOTOR QUTRUT

q 0 PLUMIY CATFPACITY FER UNIT
HT : FLMP TOTAL HEAD

¥ @ SPECIFIC GRAVITY OF WATER
0P FUME EFFICIENCY

néd  GEAR EFFICIENCY

a : ALLGWANCE

RRCLUHMG SOME MARGIM, MOTO® OUTPUT [5 DECIDED AS

2-1.14

LRI
ERLE
e
.af
P

0,035
1.24
2.7

0.1z
.M

0.55

iy
k.55
av

17.54
21,00
342
100

10k
[.15

13,511

It 8o

m
MR
FITTE- 1

kw
mimin

kpl




DETERMINATION OF MUMEF BATING

Ben Me Coc (1) PR

ihase 1
FAGE

1. BASIC COMNDITIONS

LI DESIGH DATA FOR PLME

1.7 DETERMIMNATION OF COLUMN FIFE DIAMETER —s

1.1 DESIGH DATA FOR [NTAKE CHANMEL AND FIT

1.4 BASHD DIMENSIONS
2. PP SELECTION

Il  CALCULATION QF FUMP TOTAL HEAD [ -

L1 CALCULATION OF MOTOR QUTHMIT




1, BASIC CONDITICENS
Bl CEESIGH DATa FOR PLIMEF

(a)
(k)

TOTAL FLOS CARACITY (OT) [FOR PHASE 1 OMLY
MUBMBLER OF PUMI* LT (M)

1.2 DETERMONATION OF COLUMN FIPE DLAMETER

(2]

PLIMP CARACITY PER LNIT (q}

(b}  COLUMN FPE DIAMETEE (LY

(ul
(k)
(el
[}
(]
(£
ek
{1y
(i}
]

0.7 M
b umils
21.00 mdinin
filhd mm

DISCHARGE

AMPROKIMATE DIMENSIONS _ NOGELE
i
i) B P M A d ;
sooffl  ame| 45| 1e0|  sso| 00 i
COLUMM PIPE - d |
[
i
[
a0 : ELECTRIC MOTOR
5
i
|1 N
5
EF,
: 3 =
i
At
1.3 DESIKEN DATA FOR INTAKE CHANMEL AMD PIT
HIGH WATER LEVEL OF INTAKE CHANMEL (LWL} 0.90 m
LOW WATER LEVEL OF INTAKE CHANMEL {L.W.L) -1 m
LOWEST LOW WATER LEVEL OF INTAKE PIT (L.LW.L) -1.30 m
BASIM LEVEL OF INTAKE CHAMNEL (B.L) .20 m
WIDTIL OF INTAKE CHANMEL (W) 2,60 m
LEVEL OF INTAKE PIT (P.L} -2.72 m
WL SURMERGENCE (S340M) 0.35 in
MINEUM BOTTOM CLEARANCE (CMING 0.37 m
MANIMUN BACE WALL CLEARANCE (BMAX) .60 m
LEVEL OF NSTALLATION FLOOR (F.L) 1.0 m
AMOLE BETWEEN DASDN AND PIT LEVEL [ 300 er 450 ) 0 dep.

k)
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1.4 BASK DIMEMSICRNS

1
1
i
1
i
1
0,70 msen | TS0 WD
1
—— i
1
[’ i
— i
I 25 !
S I
&0
B 200 4
.55
e
(Al
WL LA
_‘r ol 060 1 J
- YEL 020 Lab | b
e 1 e
i
0.66
P PR o 432
P
1A% S 7
037 {Cund | TPL| 272
i
1
_].-TIIZI i oAk
{Bapax)
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4

PLIE SELECTIOM
20 CALCULATION OF FUMP TOTAL 1IEAL

fa}  LOWEST LOW WATER LEVEL OF IWNTAKE PIT (L.LWL) =130 m
(b} ENGH WATER LEVEL OF (MSCHARGE PIT {H.W.L) L.50 m
(] CESIGH STATIC HEALD (Ha) IR0 m
(d}  LEMNGTH OF DISCEHARGE PIFE (L) [ iCH] m
(c] DHAMETER OF DISCHARGE PIPE {d) [k n
{ DIAMETER OF DISCHARGE FLAE VALVE {Df) 0.50 m
o s 0.00
(A L)
m {d) W HWT. 8,50
§ .60 ﬂ- 0.0
i * }
]
g &0
' [ L) ! \ S
i < 2 . {[H)
I
0.6 nl'“\ /
1
i | \\\ II
. X ]
WLLWL -3 sl i3 b . HiZ HEG  HM  HG
— R HA
e d
(1 i
- !
1
1
1
1
i
(gy  COLUNMN PIPE LOSES (10T)
B = o (1TH o i)
HI ; COLUMN FIPE LOSS 1kCH] 1
L ¢ LOGES COEFFICIENT {={0.02 + 12Ty « 1.5} 03
L : LEMGTH QOF COLLN FIFE 114 m
O OOLLMH PIFE DIAMETER .80 m
i WVELOCTTY [N COLUMN PIFE 1,24 -
h]  DECIHARGE HEAD 1055 {H2)
HE2 = 14 x{vD22)
HE2 - DISCHARGE HEAD LOSS 0.4 m
w0 o VELDHIITY O DISCHARGE MOZELE 27 msec

o3-1s




(i} DISCHARGE PIFE LOSS (HI3)
HIE = hx (Lid) x [vDE2g)
HI3 : DISCHARGE PIFE LOSS
L ¢ LOSS COEFFICIENT (=002 + 12000/} % 1.5)
L : LENOTI OF MSCHARGE PIEE
d : DISCHARGE PIPE DIAMETER
v @ VELOCITY 1M DISCHARGE PIFE
(il REDLUCER PIFE LOSS {HEE)
TIEE = 0.25 x {vD) - w22y
HEa : BRECHICER PIFE LOSS
wE - VELOCITY OM FLAP VALVE
¥ @ VELOCITY [N NSCHARGE PIPE
{£) FLAP VALVE AND DISCILARGE LOSS (HIS)

HIS = 1,5 % (vF22e)

HIF : FLAP WALVE AND DISCHARGE LOSE
vl VELOCITY ON FLAF VALVE

i} TOTAL HEAD LOSS (HI)
EIE = EIL o 62 + EIG3 + 1064 + B3
(mp  PUMP TOTAL HEAD (HT)
Ia=
HE=

HT = Ha + Hf

THCLUDIEG SOME MARGIN, PLIWMP TOTAL HEAD [5 DECIDED AS |

22 CALCULATION QOF MOTOR OUTTUT
{a}  MOTOR OUTELUT (F)

P=[0l63xqx HT x ymPilii xa

P AOTOR QUTEUT

q : PLUNMPCAPACITY PER UNIT
HT : PURE TOTAL HEAD

¢ 1 BPECIFIC GRAVITY OF WATER
nft - PUMP EFFICIESCY
NG GEAR EFFICIENCY

5 o ALLOWANCE

IHCLUDIEG 20ME MARGIN, MOTOR OUTPLT 15 DECIDED A%

Q.00
0,11
0.0
040
20

003
124
ke

LN e
1L

ZBl
.54
154

.7

LE.44
Ilon
1T
1Al

LY
L.13

1850

;_.‘-ZIE

s

i

mmin

iﬁﬁg"-".-il

v
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2.4
Electrical Equipment




HO CHI MINH CITY, VIETNAM
WATER ENVIRONMENT IMPROVEMENT PROJECT

Calculation Sheet

for

MCCE Capacity

Package :B

Plant : Thanh Da Pumping Station

Flant _: Ben Me Coc (1) Pumping Station
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HO CHI MINH CITY, VIETNAM
WATER ENVIRONMENT IMPROVEMENT PROJECT

Calculation Sheet

for

Power Cable Capacity

Package :B

Plant : Thanh Da Pumping Station

Plant _: Ben Me Coc (1) Pumping Station
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HO CHI MINH CITY, VIETNAM Sheat: 1 of1
WATER ENVIRONMENT IMPROVEMENT PROJECT

l==sue date Rev.1: 13-Jan-01

Calculation Sheet

for

Receiving Power Capacity for Thanh Da P/S

. Introduction ;

The receiving power capacity of the plant is decided from the result of the following
study.,

1} The classification of all electrical equipments and a character are examined.
2) Total electrical capacity is computed in search of rated capacity of every item.

3) Maximum demand power is calculatad by using demand factor of each electrical
aquipments.

. Calculation ;
1) The result of the above item 1) and 2} is shown in the Table: Electrical equipment list

2) Total maximum demand power can be looked for by using rated capacity and
demand factar from the following farmula;

(Receiving power capaci = (Maximum demand power) { { Efficency x
Power factor)

[Unit : kW]
Rated capacity Demand factor] Max. dernand power
106.4 0.7 756.5

. Selection ;
Receiving power capacity was decided from the above result from the following reason.

1} When the operation which become stable is done, paralell operation of receiving
transformer is necessary.

21 Future expansion shall be cosidered.
. Afttachment ;

1) Electrical Equipment List for Thanh Da pumping station




SOCIALIST REPUBLIC OF VIETNAM

Sheet - 1 of 1
Independence-Freedom-Happiness
ELECTRICAL EQUIPMENT LIST
Mame of electric consumer : Thanh Da Pumping Station
Address :
Working table-time :
Schedule of electric consumer: lssue dale Aev.1 1 3-Jan-01
Mao. Electrical equipment name ey Capacity Total Remarks |
{HE) {RWA) LK) {Dermand Factor]
[ PUMP WELL
101 |No.1 Main Pump 1 - 18,50 18.50 &
102 |Mo.2 Main Pump 1 - 18,50 18.50 0.&
104  |Inlet Gate No.1 1 - 1.50 1.50 0.6
105 [Inlet Gate Mo.2 1 - 1.50 1.30 0.5
106  |By-pass Gate 1 - 2.20 2.20 0.6
OTHERS
401 [Miscellaneous 1 - 20.00 20.00 0.6
402  [Instrumant 1 - 420 4.20 0.5
403 | Cutdaor Lighting 1 - 10.00 10.00 0.9
404 MO building 1 - 20.00 20.00 1.0
405 |Guard house 1 - 10.00 10.00 1.0
TOTAL 106.40 0.7

2-4.10




HO CHI MINH CITY, VIETNAM SHial 56
WATER ENVIRONMENT IMPROVEMENT PROJECT

Issue date Reawv.1: 13-Jan-01

Calculation Sheet

for
Receiving Power Capacity for Ben Me Coc (1) P/S

1. Introduction :

The receiving power capacity of the plant is decided from the result of the following
study.

1} The classification of all electrical equipments and a character are examined.
2} Total electrical capacity is computed in search of rated capacity of every item.

3) Maximum demand power is calculated by using demand factor of each electrical
equipments,

2. Calculation ;
1) The result of the above itern 1) and 2) is shown in the Table: Electrical equipment list

2} Total maximum demand power can be looked for by using rated capacity and
demand factor from the following formula;

{Receiving power capaci = (Maximum demand power) / { Efficency x
Power factar)

[Unit - KWW
Rated capacitﬂ Dermand factor Max. demand power
150.0 | 0.7 103.8

3. Selection ;
Receiving power capacity was decided from the above result from the following reason.

1) When the operation which become stable is done, paralell operation of receiving
transformer is necessary.

2y Future expansion shall be cosidered.

4. Attachment ;

1) Electrical Equipment List for Ban Me Coc (1) purnping station

2-4-11




SOCIALIST REPUBLIC OF VIETNAM Sheet: 1 of 1

Independence-Freedom-Happiness

ELECTRICAL EQUIPMENT LIST

Mame of electric consumer : Ben Me Coc (1) Pumping Station

Address :

Working table-time :

Schedule of electric consumer: lssue date Rew,1 13-Jan-01
Mo. Electrical equipment name Oty Capacity Taotal Remarks

(HB) kW (kS {Demand Factor)
PUMP WELL
101  |Mo.1 Main Pump 1 = 18.50 18.50 0.s
102 [Mo.Z Main Pump 1 - 15.50 18.50 0.G
103 Mo 3 Main Pump (Fulura) 1 - 15.50 18,50 0.G
104 (Mo .2 Sluice Gate 1 - 2.20 220 0.6G
105 |By-pass Gate 1 - 2.20 2.20 0.6
106  |No.1 Sluice Gate 1 - 2.20 2.20 0.5
107 JFuture Sluice Gate 1 - 2,20 2.20 2.6
OTHERS
401 |Miscallansous 1 - 30,00 30.00 0.6
402 |Instrument 1 - 420 420 0.6
403 |Qutdoor Lighting 1 - 11.50 11.50 0.9
404 |M/O building 1 2000 20.00 1.0
405  |Guard house 2 10.00 20.00 1.0
TOTAL 150.00 0.7

F-d-17




ad43 yunow |je s, “so0pu| 1aued Sunydy g reE

wawdinbg Junydipoopmp ooy
»dA) apoaaagg Y20ME [01UOD [aaa] snem add) sponasg e 0T
adiy wifenydeip pofawgng amaw jaa3] 1es 3041 wieiydeip paliowgns 17197

Juadinbs] wonepuAInIgEs| TI9E

add) puelg “oopingy NOGQ Y20LE [OJIL0D @] T[0T

adiy FUIPUES=J|3G "J00PING jaued jonuoo 21ed pue dumg ¢ ' "9
adsy Supums-jj2g ‘sooping |aued vonngUISI 7119
adi) wnow 3104 soopingy a2 snaw @ Bauussuen Suapeey | 1119z

waudinbg eanseg 9T
————

I 125 d HIW
z 5 SIS
i Jas WIIOT- W] "W =0
g 1% HEIIPU] “SHd
Z Sha4 ADTT-08E VOO “Mlmp-asepds
_ 135 ADZT-08E "'vOOF "anmp-aseydg
I 128 ADTT-IREANTIIET "WANDDL
_—, r e __ e
SRy Ady | ublEsyaady

adi] wzudinbg jo sump) "

MOLLY LS DI

YHL 10 LSTT L

13

2-4.




[ 183 dT "N ad Ay penow e oo [oued Sunyd] 1

i
—
r-.
ary

wswdinby GunySrpaoopmg. oeg

T 195 S0 £ 2 apoagray HOLLAE IO R3] 221 S0 AP DT LT
z 19 WLINZ-F 20 W00 sl wiSmdup pafiawgng 431w a2 1aen add) wlendep psfiaugng | T 10T
uandinbsy onmusbnEy e
F la5 FALEM U] S E a1 puels Jooping NOG UIILME [EIUAD 230§ | LE
_ i ADZT-0RE "VOOF "siispeaseyds dA) RUpURIs-f[a5 J0epng 1aued [onuos AEny B0
£ B ADTT-0RE WO ‘Mimp-asedg AL BUIPUTIS )RS ORI [ated joaina 206 puz duing £11°1°2 ¢
[ 128 ADTT-08E "WODF ‘M p-asmydy 2 Buipumis-|ag Tooping e
_ = ADLTOSEASITTIEL 'VANDET Mo 2|0 Ieomng A[2GNT INAUL P SAUUSEsUED Fuaa0ay [0
estudinbg pnaag I1LE
SR ,.,.._Ui.. TTa ”_ﬂ__ﬁ_.:un,....ulvwi adi] i, ﬂEuEﬂ._:_ﬁ P e or

NOLLVIS DN TTT D00 3 N39 904 LS T LNamdinnod IV Ta.Lod 14

2.4-14




	CHAPTER 2 PUMP DRAINAGE IMPROVEMENT (PACKAGE B)
	2.1 Civil Design
	2.1.1 Design Standard
	2.1.2 Thanh Da Pumping Station
	2.1.3 Ben Me Coc (1) Pumping Station

	2.2 Architecture Design
	2.2.1 Design Standard
	2.2.2 Thanh Da Pumping Station
	2.2.3 Ben Me Coc Pumping Station

	2.3 Mechanical Equipment
	2.4 Electrical Equipment




