_CV-1 CiViL DESIGN_CONDITION !

1. Design Condition

1} Sea water level

a) The Highest High Water Level (The Highest Astronomical Tidé
is adopted as design H.H.W.L) -

H.HW.L = E.L + 3,23 m

b) Mean Sea Water Level

i
., .H‘ N

E.L + 1.64m

M.S.L

¢c) The Lowest Low Water Level (The lowest Astronomical Tide is
adopted as design L.L.W.L)

L.LW.I. = E.L - 0.43 m
2) ¥Wind load

The design wind loads are indicated in the design concept of

architectural/structural section, if necessary,
{:) ‘ 3) Ground level (G.L)

G.L. = E.L + 4.80m
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4) Soil condition

The soil physical values shall be determined at the normal cases as

follows.

“a) The N — Value

The N — Value shall be adopted from the site boring test.

b} The angle of the internal

In the case of sandy soil,

friction ¢

the angle of the internal friction ¢ shall be

calculated by the following equation.

¢ =15 + WIBN =

2. Desizn load
1) Composite vertical load
a) Long term ( DL+ L.L)
b) Short term { D.L + L.L +
¢) Short term { D.L + S.L)
there D:L .
L.L 2
¥.L 2

S.L <

2) Seismic loead ( S.L )

45"  provided that N > &

The increment ratio
1.0
U.L ) .1.25
1.50
Dead load
Live load

¥ind load
Seismic load

CFe =Ko . W Where Kn : Seismic coeficient = 0.1

)

: Yeight of structure incleded dead load.
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3) Live load ( ¥heel load )

a) Truck load .
Truck load { T~ 20 )  The gross weight -~ I 20 ton
' " A front wheel weight : 2 ton

A rear vwheel weight 8 ton

b} The impact coefficient ( i)
i=0.3

) 4) Cohesion ¢
Cohesion C shall be calculated by the following equation.
qu

£ = ' © 9y .+ the uniaxial compressive stress

Z

':qd can be obtained from Table 1, if ‘N - values can be measured.;'

.Table 1. Relation of the N values vs consistency g, of cohesive soil

N value - '| Consistency of cohesive soil' | ‘¢ ( kg/ed )
) : R ey

- to 1 : Very soft 0.25 to below

2to 4 o Seft o 1 0.25 %0 0.5

"B to- 8 { ~Normal(medium) - "~ ~ | 0.5 to 1.0

9to 15 Hard 1 1.0 to 2.0

16 to 30 ©Veryhard ] 2.0 to 4.0
30 to above Consolidated = "+ - | 4.0 to above

3
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3. Hydrographic caleulation

1) The Summary of the water head loss

Table-Z. ' Example of the loss in water channél
Equipnent Loss
Intake @ Loss due to inflow curtain.
@ Loss due to friction between intake.
7 @D Loss due to inflow at intake channel
Intake @ Loss due to friction of water channel wall :
Channel @ Loss due to water channel’s cross sectional bhange

(Gradual contractin and gradual expansion) aud bend, etc.)
@ loss due to water channel’s accessory machineries and

structures.

Screen Punmp
Pit

® Loss due to inflow at Screen Room
@ Loss due to Screens ‘

@ Loss due to inflow at Pump Room
@ Loss due to room wall friction

Discharge
Channel

() Loss due to outlet conduit and discharge culvert

GD Loss due to the wall friction of channel

@ Loss due to water channel’s sectional change

7 (gfaduai contraction, gradual expansion)

@ Loss due to water chamnel’s accessory (machineries and -
_structures)

Qutlet

. () Loss due to outlet’s exit

@ Loss due to the friction of water channel wall

@ loss due to water channel’s sectional change
(gradual expansion, etc)

@ Loss due to water channel’s necessory structures, such as
hiden wier, pier, etc.
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2) The coefficient of roughness

The values given in Table 2 are used as the satandard coefficients of
roughness used for hydrographic calculation of a water channel.

Table 2. The coefficient of the roughness used for wétef channel

Yall shapg m o . ¥all shape n

the

Velded steel pipe 0.012 | Ordinary concrete with- 0.02

L ' shells stuck :
Good concrete surface Steel plate -~ = ] 0,02
such as centrifugal force |0.013 AEREE P
steel reinforced concerte Other especially rough 0.03
pipe o a surface - -

Ordinary concrete such as o
cast-in-field concrete 0.015

Concrete bloﬁk _ o ;I 0.02
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4. The Allowable Unit Stress

allowable unit stress of reirforced concrete ( kg/ent )
| Stresses Permanent Stresses
_ Shear
Compression - Bond
Concretes - ' n | @) '
Concrete | plain bar - 5.5 10
for - 130 24
. {above) Deformed (slab) : '
c-400 bar 1 - 20
Cor{crete Plain bar 5 9
for 100 22
£-300 Deformed (slab) : S
bar | | 1.
Concrete | Plain bar’ 4.5 ' 8
for 80 : 20
C-240 Deformed {slab)" '
bar 8.0 16
Concrete | Plain bar 4.25 7.5
for 70 19
£-210 Deformed {(slab)
bar 8.5 |. 15
Concrete [ Plain bar 4 7
for 60 18
C-180 - | Deformed (slab)
bar 8 14
*Remarks (1):No calculating with diagonal tention bar.

(2):Calculating with diagonal tention bar.
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2) - The allowable unit stress of reinforcing bars ( kg/enf )

Stresses Permanent stresses
Materials Tension Compression
30 1,800 1,800
SD 85 1,300 | 2,000
SD 30 for Pile-. 1,800 1,800

Stresses

()
3) The allowable unit stress of steel ( kg/ent )
Perpmanent Stresses
Type of Tension - Compression Shear
Steel
SS 41 1,400 1,400 . 800
Si 41 '
- 4) The allowable unit stress of welded joint { kg/er )
)

Permanent Stresses

cation

Appli- | Welding Positions Groove Weld . Fillet
Haterials Tension | Compress | Shear Shear
{ $541,H41 ) 1,400 | 1,400 | 800 800

el
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5) The young’s modulus of concrete .

a) At the case of the displacement calculation

- CK( kg/ent ) 180 240 | 270 300

Eel ke/ed ) - | 2.2%10° | 2.5%105 | 2.65%105 | 2.8%108

b) AL the case of the unit stress calculation

o = 1.4 X 105 ( ke/ent )
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5. Applicable Standards
1) Japan Society of Civil Engineers
a) Standards for'calculation Bf Reiqforééd\ﬁoncrete Structgrgs
b) Design Standards for Steél Struéfures
c) Sfandards for Structural Design of Building Foundations

2) Japan Road Association

.
—’

Specifications for Highway Bridges
3) Japan Port ard Harbour Research Institute
Technical ‘Standards for Port and;Harpogr Facilities
4) Standards of ﬁrchitectural Inétitute of.Japan
Standard Spe;ification for Concrete E

5) Japanese Industrial Standards ( JIS )
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'CV-2 THE BASIC DATA FROM THE STUDY OF HYDRAULICS AT THE COOING
- WATER_WAY

Contents of this note i shown as below.

Contents

1. 1Intake Open Channel ......... Nraaenaa ettt vanana, 2
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1. Intake Open Channel

OQutline of Intake Open Channel is shown in Fig 1,Fig 2.
The bases of the dimensienal data are explained as follows.

' (080 x 0% (L 500))

£ EL + 4,80 >
. MW-WmELevel
(i—PEL.+3.w\ i
= . g
Q.
AEL + 278n ™
38 .
g ™ o ©
ol
i
C
L0488
N
)
L,~ 400 J L 1
: s S
e .
Bl ~ 500+ -

a
£EL E:D\ngf

futical. Lunfocs. dins

b/

& Unit: m

Fig 1. Typical section of Intake Open Channel .
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Fig 2. Plan of Intake Open Channel

a. The ground level(EL.+4.8m)

The ground level was determined in "Civil Desi.gn Conditon” (vid.1.3,P1,
ENGINEERING SHEET No.EWC-1001), se the site ground shall be leveled at
EL.+4.8z. '

b. The highest high water Ievel{EL. -+2.78n)

‘This lével was determined in consideration of "It.t'i'é vater head loss due to

Intake Culvert(vid.3.1).a),P11,ENGINEERING SHEET No.ENC-1003) at the highest

high sea water level(EL.+3.23n), so the caleulation is as follows.
(vid.1.1).a,P1,E¥C-1001).

[H.H."#.L] (The head loss due to culvert) :
EL.+3.23n - : 0.45n = EL. +2 ?'Sm :

. FORM 04 -
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. The lowest low water level{EL.-—0.83m)

This level was determined in consideration of the water head loss due to Intake

Culvert at the lowest low water level(EL.—0.43n).
_ _ 1
(vid.1.1).c,ENC-1001)

The Caleulation is as follows.

[L.L.¥.11  (The head loss due to Intake Culvert) -
EL.~0.43n - - 0.45m = BL.—0.88m

. The lovel of the bottom floor of Intake Open Channel

{EL.—4.00m)

The level of bottom floor was determined in accordance with the bottom floor

level of existing Intake Culvert (EL.—1.3feet*zEL.—4.0n) as shown in Fig 3.

- The width of Intake Open Channel{= 3m}

The width of Intake Open Channel was detersiined to limit the water velocity
less than ¥ =1.0 n/sec at L.L.¥.L.

The calculation is considered for the shells stuck 10cn.

0, G

A (3.0-2x0.1)X(3.12-0.1)

V= = 0.81 n/sec < l.O'm/sec

. The distance between the rails of the freight trzin and the center line of

temporary retaining wall{steel sheet pile).

fhe distance was deternmined to avoid the influence area occured by the

relaxation of the back ground of retaining wall.
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The section of the influence area
ground is shown in Fig 4.

occured by the relaxation of the back

Flg 4. The infl'uen:ce:are_a?'of th'e%' relaxation of_.the back ground

] /- /\mwﬁb%*ﬂzw*“@“ |

e .¢_ R
ﬁ‘f‘?‘-s‘ds .

Femimed puppavt. of Mot piten.
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2. Pump pit’

Outline of Pump Pit is shown in Fig 5,Fig 6.
The bases of the dimensional data are explained as follows..
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a. The internal widtﬁ of Pump.Rqom and Screen R&om.
Thé_interﬁal width of Punp Roon was deternmined by the followiné relations.
i) by the data from Table 1.
Let the width is B,
.2.0 Do.éé Y 2;5 Do

4. 5n

A -

.3.6m B

A

Vhere Do : the diameter of C.W Pump*s bellmouth = 1.3m
i) by:the limit of the approrch velocity

The épproach velocity to bar screen Vi is'usually controled by'the'following
relation.

The internal width of Screen: Room is deternmined by the approach velocity Lo bar

. screen, then the appréach velocity ¥y is restricted by the following relation.

VW = 0.375 n/sec
1
{vid. Table 1)

In this design case Vi is calculated as follows.

v = — g = _4'34;2?02 = 0.37 w/sec < 0.375 n/ses

According to the above mentioned Telation,the internal width vas derternined
By = 4.5m ' .
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Table 1. The compared table with the usual and the recommended dimensional data of

Pump Pit
Na, Items. The usual = [.The .recommended Remarks .
value
1| The dianeter of ' Do=1800mn
Bellmouth Do
21 The width of Pump B=2.0~2.500 B =4500m
Roon 8
The distance between | . _ s - e
3 Bellmouth and the B=0.5~0.75Do =800mn Y = 0.5Do
botton floor 'Y '
The distance between | The preventive
4 | the center of Pump and | Z=0.8~1.0Do =1800mn -wall for vortex
the back wall - A was designded
5| The submarged depthiSc | Sc= 1.5Do Se=2700m
.The approach velocity " In this design
6 | to Pump and Screen :Vz | V2=0.375n/sec . case
Vo = 0.28 n/sec
The distanée betweed- 1 ]
7 | the Center of Pump and | A=6.0Do AZ10.3m
the nound _ A .
8 | The height of mound:Hn | Ho= 0.8Do Hn<1.44n
RN | L
[l A
— = . ‘
s v b
WY pr T
l A . ]

The' reference draving
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d.

. The length of Pump Pit

The length of Pump Pit is determined by the site Iayout plan.
(vid. DVG Mo WGTS-1002) |

. The lowest low wéter-level(EL.-G.88m)

This water level was the same level as Intake Open Channel.
The lowest side level of curtain wall
The lowest side level of curtain wall i_s calculated as follows.

L L. 1] (the allowance)
EL.—0.88n - 0.52n

i

L.—1.40 m

. The bottom floor level of Screer Room

The bottom floor level of Screen Room was determined in accordance
with the bottom floor level of Intake Open Channel(v1d Fig 1),
accordlngly this level was setted-up at EL. —4.00m.

f. The bottom floor level of Pump Room
The bottom floor level of Pump Roonm was determined by the height of the
back wall of Pump Room, and the height of the back wall of Pump Room Hs
was determined by the following relation." ' ‘

B = S¢ + Y =2 1.5D0 = 1.5 X1.8 + 0.5 X 1.8 =_ 3._6m
accordlngly Hy was deternuned Hb-4 Om, so the bottom floor level was
calculated as below.

{The loﬁer side level of Pump .Room)_ [He3
EL. —1.20m ~ 4,0n =_EL.—5.2n
FORM 04
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g. The setting angle between Bar Screen and the bottom floor.

The setting angle of Bar Screen was determined by the reference of
"Design for the Civil Structures of Thermal Powew Plant and Nuclear
Ppﬂer Plant” published by The Society of Electric Power Civil Technology,
" Japan. (vid.12-10-3,P435)

h. A difference in level between the bottom of Screen Room and that of
Punp Room. ’

This difference in level H. was determined by the following relation.
{(vid.Itern No 8 in Table 1)

lm = 1.2n < 0.800 = 0.8 X 1.8m = 1.44m

i. The horizontal length of the slope

The hori;ontal length of the slope A was determined by the following
relation to the distance between the vertical center of Pump and mound.
{vid.Item No 8 in Table 1} '

4 = 71.75n = 6.00Do = 10.8m

J. The approach velocity te Pump

The approach velocity to Pump Ve is calculated by the following equatien.

Vo= —3_ = 4:5 = 0.98 p/sec = _0.375m/sec

A 4.3 X 3.8 ' : (vid.Iten ﬂa 8 in Table 1)

_k.'The dimensional data of the protection wall for vortex

The dimensional data of the protection wall for vortex was deternmined by

_ the-feferencé data from the mechanical design structure.
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V-3 HYDROGRAPHIC CALCULATION

Conténts of this calculation note is shown as below.

Contents

1. The Results of Hydrographic Calculation ........

LRC IR SRR S

2. Design Condition .

3. The Calculation of The Water Head Loss ..........

1) Intake TUNDEl  tuuisiiieeeinernenannnnennnnn,

2) Intake Open Chamnel R e e teessiaseens

) R

4) Discharge Tunnel ......vivevvnnennnn et
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11
11
14
15
18

21



Thw Results of Hydrographic Calculation

Hydrographic calculation is executed to determine the water head of circulating

“water pump and the water head loss of condenser cooling water way.

The results of hydrographic calculation are shown in Fig 1. and Fig 2.
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fFig 1.- The Results S.q :w&.onamufn ompocu.mno:

' Szﬁ. I)
EL + 10. 500" o
EL +10.000 :
oozmmzmnw
=} I 1 . EL 4 1.582 'n
. g C.H - [PUKP -/ |
BL —0.884 m | € i |/ EL + 07582 m
: - PRk _ EL = 0.368 'm
_ 3L —|1.046 , .
zBL — 043w \_? =7 . o
= [L.LuY. L] . —— ) PL~0.43 m}
. | =L L YLD
PUNP. PIT . __
. INTAKE TUNNEL ,ﬁw...m_ n/sec | 82832 . | _. .
(CULVERTY) | Q=9.5 m®/sec| . | oS.rwﬁ PIPE  DISCHARGE-TUNNEL {OQUTLET
ey : - i : ; ” 1 -
1188 wfsec : mmmm%zwmwm ¥=1.98" n/sec , V=0.49 =/ sec
Q=14.7 n®/sec o ; 0=9.5 n®/sec 0=8.5 n¥®/sec
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0 ¥=1.74 n/sec
NOTE - | Q=14.7 n?/séc
Vi ¥ater velocity ﬁs\.m_m& .
o.n_.ocwaama« of water ( m®/sec) g’ 3
| : S
,”\\f /\.|\ ) L ,V \m. -



Fig 2: The Results of Hydrographic Calculaton
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‘(PIPES) 9=0.5 pfsec|  OUTLET RIPE ‘DISCHARGE TUNNEL _ OUTLET.
¥=1.08 n/sec CONDENSER ¥=1.96 n/sec <uo.ﬁm._ iy
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2)

a)

b)

3}

Besign‘Conditidn

Water level -

All calculations are executed at the lowest low water level.
LLoWl 2 . E.L. - 0.43 m |

The coffidient of roughness

Ordinary concrete such as cast-in-field concrete

~ the roughness I ‘a2 0.015
Ordinary concrete with shells stuck"

the roughness_: o n= (.02

The quantity caleulation of Intake structures
The water flow chart of Intake structures are shown in Fig 3.

OCEAN

v

Culvert Tumnel

__(lff j55 m )
: ' QWi k
Concrete Pipes -i R

(three pipes] | . b _
(L =200m) AVohy Wk L

Q=95 nhe  ' Q=95 mbiee.

1
Intake Open Channel
Fig 3. The ‘vater flbu chart of Intaké structures
;f“ﬂﬁ“‘ T




Quantities of Intake structures & are determined to solvé'thé'followiﬁg

equations.
20 =Q +Q = 19.0 w ©
Q =Q+& = 9.5 w @
Q=0 -0 =0 -85 nw ®
he + ha = hy +hs @
provided that - Q:_:;’z Q
QQ’ 03 é

Where Q1 ¢ Quantity of culvert tunnel [m/sec]
02 : Quantity of concrete PlPES' [n'/sec] |
[Three pipes located]
03 : Quantity of Intake Open Channel {at culvert slde) [nf/sec]
04 : Quantity of Intake Open Chanmnel (at concrete pipe side) [m/sec]

a) The water head loss of Intake Culvert hu

typfcal'section of culvert

St the wet perimeter [n] -

3.0 m

k : the area [m?]

R : the hydrographic mean level Im]

3.0 m

Shell deposits L0cm is considered for calculation.

S =4X%X @B.0-062)=11.2wn

A =128 X 2.8 = 7.84 w
A1
A T A

FORM 04
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i) The head loss due to inflow hei,

- 0 . QI‘_ -
Vs e 06 0

LV (0.12780)7 \
bt = for = 0.5 % G = 0.0004

- Where  fo 1 the coefficient of the inflow loss = 0.5

ii} The head loss due to the wall surface friction his
G2n? L 3:12:0.022-155 '

= = = 0. 0,2 -
b = e T 742 xooaes D W L
jii}) The head loss due to bend hey :
V2 | (0.1276 Qi )2
hpy = o o = (. X ——l =, NiTY:
b1 = fia :Zg .0-073 2 X 5.8 0.0001 gi

Where  fo1 . the coefficient of the bend loss = 0.073

Eccordingly the head loss due to Intake.Culve;t is calculated as hereinafter.

hi = her + hty + hoy = (0.0004 + 0.0016 + 0.0001)Q:2 = 0.0021 G

- FORM 04
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b} The water head loss due to Intake Concrete Pipes ha

typical section of concrete pipe

ii) The head loss due to the wall surface friction hre

G2one+l (/3 )240.022-200
A2-R4F T 1.332-0.326%3

hie =

iti) The head loss.due to the bend loss hee

2
hoe = 2:6 W 2 X 0.013 X % 9.8

Accordingly the head loss of Intake Pipe Tunnel is

he = hez + hrz + hp2 = 0.00160:2 + 0.02240:2

Shell deppsits
2 calculation.
L S== X (1.b
~3 _ |
A =‘ji- X n
i 1.3
R=3 4.0
i} The head loss due to inflow he2
Q= Q-
= — 2z e———— = {}.2
v 3w Tasxs 0 506 Q.
2 2 '
hez = fo* L = 0.5 X (O_E"M 30-0{}16
2g 2 X90.8

{0.2508 Q2)°

10cn is considered for the

-2 X 0.1) = 4.08 n
X 1.22°= 1.33
3

= ~—— = (.326 n

8

02

Yhere fe I.ﬁhe coefficient of the inflow less = 0.5

= 0.0224 Q.2

= 0.0005 Q.2

calcurated as hereinafter.

+ 0.0005Q:2 = 0.02450.7

= 0.0245(18.0 - Q)

FOAM D4
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c)

The water head loss due to Intake Open Channel [ at culvert side ]

the section of Intake Open Channel _
B ~ Shall deposits 10cm are considered for the
calculation

LWL

8=2 X347+ @3- 2X0.1)=0Tn
) A= 2.8 X 3.47 = 8.72 n°

d)

A 9.72

A = 1.
S 9.74 00 n

| 3.0m _

The head loss hs is the same as the head loss duelto the wall surf'ace friction.

@en2-L _ Q® X 0.022 X 68
AZ-R473 T 9U722 %01.0973

hy = = (.0003Q:2 = 0.0003( 01 — 9.5 )2

The water head loss due to Intake Open Channel ha [ at concrete pipe sid_e ]

The section and the process of calculation are the same as C), therefore

Q2n%-L _ Q2 X 0.022 X 32

= Ae.R'ﬂfS - 9.722 X 1.04/3 = 0'0001 Q22 = 0-0{)01 (19.0 b Q|)2

hs

Above calculated the head losses are substituted into the previous equation
here.

(0.0245 + 0.0001) (19.0 — Q)2 = 0.0021 Q&2 + 0.0003 (Q — 9.5)2
0.0246(0:% — 38Q; + 361) = 0.0024%:2 — 0.00570; + 0.0271
0.0222 Q% — 0.9291 Qs + 8.8535 = 0

Q: is determined by solving the above equation.

O = 14.7 wsec

FORM 04
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fccordingly other guantities are calculated as hereinafter.

19.0 - O
19.0 - 14.7

= 4.3 m'/sec

Qe

3 = 9.5 - Qe
=85 - 4.3
= 5.2 m'/sec

FORM 04
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3. The Calculation of The Water Head Loss

1) Intake Tunnel OCEAN -

e

|~ Intoke Culvert Tunnel| -

Intake Concrete Pipes
(=155 m )

(thiee pipes)
(L=200m.})

.Q:t = ‘?.‘jm"/@ ‘. Q;; = 5_.‘3@’/@
!

R

N S—— fﬁ

‘Fig 4. The water flow diagram

a) The head loss due to existing culﬁért hy

The sectional dimensions S, A and R are calculated as hereinafter
Shell deposits 10cm is considered for calculations.

typical section of Culvert © S % the wet ﬁériéetgr :
S=4%x (3.0-0.2)=11.2n

A ! the area

A=28%2.8=780n

3.0 m j

R ¢ the hydrographic mean depth

30m -R:—h—ﬁ’m=0.7m
. ) S 11.2
1) The head loss due to inflow he
1 - Q _ 1417 _ .
R e SR T
* The head loss he .
. V2 S 1-882 ) ..
o = for = 0.5 X o =0,
he' = £ % 0.5 2 %98 0.08 n

Where  fo ¢ the coefficient of thé_inflow Toss = 0.5

- FORM 04 - .
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it} The head loss due to the wall surface friction hi

@l M X 0.028 X 155
BTN U 7.842 X 0.74/3

hr

=0.300 n
iil) The head loss due to hend hee
vé 1.882

hoe = fba* ——Eg = 0.073 X 7% 9.8

" Yhere fﬁ *.the coefficienp of the bend loss = 0.073
{ the angle of bend = 30° )

Accordingly calculating culvert tunmnel’s head loss h
hi = he + hr + hve = 0.08 + 0.351 + 0.013 =_0.454 m

b} The head loss due to Intake pipes he

The sectional_dimensions S, A and R are calculated as hereinafter.

the section of concrete pipe Shell deposits 10cm is considered for
A calculation.
S=x X (1.5—-2X01)=408n
A= Y X 1.3 = 1.33 n?
o 1.33
R=-— = —= =40,326
s a8 - i
7) The head loss due to inflow he
q 173 % 4.3
= — = ————— = }.08 n/sec
¥ 0 133 08 n/sec |
2 082 '
he = 05 x — L0030

2 . 2X98

FORM 04
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it) The head loss due to the wa.ll surface friction hr

L@l LAR X 0.022 X 200
heoE R T TLaw x o.sggis ALl

fii) The head loss due to bend hve

v 1.088
hbe ~ fhe' zg_ - 0.073 X 2 % 9.8

Accordingly calculating the head loss he

he = he + hr + hee = 0.03 + 0.412 + 0.004 = 0.446 n

FORM Q4
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2}  Intake Open Channel

3) The water head loss ( at culvert side ) hs

the section of Intake Open Channel

]
EL. - 08 2 LLWL
¢
- &
EL. ~400mn )
J.0m

The head loss hs is the same as the head los.s due to the wal} surface friction.

Shell deposits 1_0 en-is considered for the
calculations.
S=2xX3.02+ (3~2X:0.1)=88n
A=2.8 X 3.02 = 8.46 nf

A 8.46

R=—S—=_&84 =0.96m

Qz%-n2-L 5.28 X 0.022 X 68
hs = = = {.010
T s 8467 x Ogere | —dilm
b) The head loss { at pipe side ) ha _
The process of calculation is the same as a).
Qs2+n2-L 4.3 X 0.022x 32
he A2.R473 T B.46% X .0.9847% "0.003.

FORM 04
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3) Pump Pit
a) The head loss due to curtain wall he
the section of the entrance
t o _ S
v EL. /470 Shell deposits 10cm are considered for the
: calculation.
“- ) .
N A=4.3 X 2.4=10.32 i
-200, : '
v EL'_ L8 2 = é—— X 8.5 = 4.75 w'/sec
y=3 14'35 = 0.48 n/sec
2 & A 10.‘ 2
b= Q2 o e 4,752 ‘ _ 0.462
Y TRy 2. . -0.52X10,322X2X9.8 - 2%0.8
= 0.03n
where C: the inflow coofficient = 0.5
b) The head loss due to the wall surface friction he
the section of Screen Room '7 S
g EL-088, (LWL Shell deposits 10cm are considered for the
- _calculation.
&
X ' A=4.3 X 3.02=12.99 of
"3 .
g EL. — %00 §=2X%X3.02+ 4.3=10.34 n
' A 12.99. C
= —— = = 1,28
P T T T R
_ Z5 n '
gl AR X% 002 X130
= = - - - 0.0005
i = e 1299 X 1.26%2 R
& FoRMoOR -
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the nean section of Connected Culvert
¢
Shell. deposits 10c¢m are con51dered for the
v El.~/%m calculation.
) CA=43%X 32514720
w !
”
$S=22xX7(3.2+48)=15.6n
2Elo%n A 1472
2o 2 e = (L94
R " T5s .
28 . 1t |
C@en® L 47R X 0.022 X3
hre = e pes T 472 X 0.94F 0-001
Accordingly he ‘is célculatedras follows.
he = her + hre = 0.0005 + 0.001 = 0.0015
¢) The head losé due id bar screen. hea
The approach yelocity to Bar screen Va
4.75
V. = i =_.12'99 f 0.37m/se? < 0.40 n/sec
Therefore the head loss hva is assumed to be 0.03 m.
(The above value 0.03 n/sec is regulated by U.S Bureau of Reclamation.)
d) The head loss due to traveling screen hir _ .
hccording to Fig 5, the head loss htr is assumed to be 0.10 m for the cleaness
factor 60% of screen.
Therefore ‘the head loss due to Pump Pit hp is calculated as follows.
he = he 4 hr + hoa + htr = 0.03 4+ 0.0015 + 0.03 + 0.1 = 0.162 n
FORM 04
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4) Discharge Tunnel { culvert )_

The head losses dua to culvert tunnels are calculated as heremunder excluding

the head loss of connected steel pipe for condenser

e =
(& - =7 J
2 "D'schorge Turhel By
g (Unie [ ; =5(}0“ 6—;@ ) .Eg . N |
: 3 g L % rge nel .
B 0 5 b it _:440? 095 nibee) -
3 ] 2 -
E = |E g 5 %emhM&Mng
= = = ) (R'Gm 16w). o -
é:—“:: . ¥ sy - . — —ﬁ“"—"‘ e 3 i i T z
- '.uvoa‘nmmﬂ 7 e i ’ L e g
Lol = = = = rymnator, Toclinptui e -0t Sl B basi it Syt ity S
=R N S e
the angle of bend = 90 _/"2;"/ o . 1 1 : i
(R+8wn) £ B theangle of bend =90 l] -
™ S F (R=8m) : o i
B mi=]l i
=9 B L B i
= R d:;?_ J7 -
e ' YR
= = . thecrgleo{.}end ;.‘-;'7:.‘
| =9¢° By
s P, 15'n) 2 i
3
. 1
&
NE

KARACRY SHIPYARD ENGINEERTNG & YORKS

Fig 8. Plan of Discharge Tunnels

a) Discharge tunnel for Unit I

the section of discharge éﬂhn_el o
8= 4X22 —88;11'

é, CA=22X22=480w
Rl EUNRREIEY W -7 L
| Ng Qs R= 5% B3 7—0_.5.51117-.,
Nt o . : o
, ' V= 95 = 1.96 w/sec
e - 4.84 -
o

“‘Ln &l szqrv
\3,0 e .

¥

FORM 04 i
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1) The head loss due to the water surface friction h

@2l 8.5 X 0.015° X 440
he = Ehes T 188 x 0.5y udda

i) The head loss due?to double curves of the same type hou

s 80° |

hou

: o D5 |
=2 X ({0181 +0.1632 ( —) } (—=)
£ a0 '
T D 2.% 80° ' 2
+  {( 0.131 + 0.1632 ( — ) Yy {—=))" i
2,48 3-% 90°
=2 X {{0.181 + o.1$32 ( —8-~) } _( 90,:) .
2,48 38 80° 1.982
+ {(0.131 + 0.1632 (16".'6) } A« e ) ) X X5
= 0,104 p
Where o + the radius of curvature o1 =8n p2=10.0n

B ¢ the diameter of culvent

84 X
L
76

Accordingly the head loss due to discharge tunnel for unitI he: is
calculated as hereinafter.

Rot = he + hou = 0.846 + 0.104 = 0.950 n
b) Discharge tunnel for unit H

The section of culvert and the process of calculations are the same as
~ culvert 1.

i ) The head loss due to the waterfsurface friction-hr-

8.52 x0.015% R 500
. h = = ﬂ,gﬁz n
T 4882 X 0.554/5

r

.

O FORM DL T
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i) The head loss due to curve h'ecu

h’cu is calculated as hereinafter.

3.5 o
hew = (3 X {0.131 + 0.1832 X (T';l—%) X (wg—g:)
2.48 8.5 80° | 1.962
+ {0.131 + 0.1832 x.( i .s) X ( e ) ) X I%0 5

: 0.104.n :

Accordingly the head 1oss due to culvert i} hee is céiéuléted as hereinafter.

hee = he + how = 0.962 + 0.104 =_1.066 n

FORM Q4
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5) Outlet

3,
s
. o 2 ]
o= N
— .
—— e i
— o o
== == o3
= = . [w}
= [ e =
P e = o
— —t == N
e T I P e ™
= == = —_— == == (\ﬁ
o
v o T nm S T O TR T DN I Te e A TR T TS BT o=
m . . LY
: o s o
—_ =T e == mm e LAY,
ol TT S e o TR
s e e od S
- H
™ = T . . = S om N
R e . <&
S = oa [\Y]
= = e . _—
= T mw o o
= o = ‘=
=
Em N
= [
kS . & i L.

Fig 7. Plan of outlet

Both outlets‘of“uhitll__énd unit‘il are the same stfuctures, so the head loss

calculation is all the same.

a) The head loss due to'Outlét'ﬁo‘(-péf'oﬁe culvert box )

typical section of cutlet { one unit )

. € S=4 X 22=88n ( per one box )
é*.. A=2.2 X 2.2=4.84nf ( per one box )
b - ' :
“*§§ | R= g = zjgé = 0.55 1 ( per one box )
Zim| | 7%, 0%, V= A =1fngi,§;5= 0.98 m/sec ( per one box) -
0.?4.,, ) 0.%, E . A 4-84 .

i) The head loss_due to the water surface friction bt

. Q2.n2.l‘.

4.7 X 0.0152 X 40

hf:-',AZ‘R4)3

1.842 X 0.55%° L0090

i

“UFORM DA
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ii) The head loss due to the gradual expansion hg
The entrance area of outlet A1 ( one it )
Af;&2x23=4£4ﬁ
The exit area of outiet de ( one.unit )
Ao =4 X 2.2 ‘X 2.2 = 19.36 n?
W= g: = 2:24 = 1.9 o/sec
A 2 i;s ="13:§é = 0.49 n/sec | |
ho = for for —(—"”——ng—jii = 0.7 X 0.563 X (1’92 > g::g Y . 0.083a
¥here fy o the coefficent of the gradual expansion loss = 0.7

fs 1 the coefficent of the sudden expansion loss

a--Aye-a-—2

i 72= . C
18.36 ) # = 0.563

fs

4]

Accordingly the head loss due to outlet ho is calculated as hereinafter:

ho = hr + hg = (.018 + 0.043 = _0.062 n
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V4" STRUCTURAL CALCULATION OF INTAKE OPEN CHANNEL

Contents of this calculation note is shown as below.

Contents.
1. Soil CONAILAON  +uueunenernrennennesasnensnesenseenss
2. Qutline of The Structural DESIBN .vvvesvrortnrernnsennanes
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1.1

Structural Calculation of Intake Open Channel
S0il Condition
Boring data around the constructionrarea'is shown in Fig 1.

Now the average N-value above the foundation level is conjectured by the
following calculation.

(10412) X2.0-+ (12+11) X 2.0+ (11+13) X 2.0+ (13+6) X 2.0+ (6+8) X 1.54
‘ ' 2 X 9.54 S '

=10

According to the above caluculation, the angle of the internal friction is
calculated by the following equation.

S ¢ o= (WIBR + 15)° = (WIEXID + 18)° = 27

the bulk density of soil above the ground water ¥ <+ ¥ = 1.9 t/w
the bulk density of soil under the ground water 7 = © ¥ = 1.0 t/nvt.

Moreover other basic condition data are published in "Civil Design Condition”
{vid.Na EWC-1001).

FQRM 04
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CLIENT : KARACHI ELECTRIC SUPPLY CORPORATION.

HWEST YHARE THERMAL

* POWER STATION,
JARACHY,

SITE

BORE CHART OF BORING No.4

_— ] Depth | 8 }. sz )~ "‘""""“‘ T"l Slave No
cwsd= -2 . 2]l == .
E;‘E g‘;;% METERS é}“é - STRATAENCOUNTERED Eié_ \%g 40 :
=~ 1 0.00 [F3s _ ~|ssh llllllllé
EL +4539 The gnownd mnfare. 53
=19 ﬁ/m : watry _
. 43 S £ C ! £i1ling material of brown mediug
1.0 1+3.538 to coarss sand with gravels,
(m) 3.30 pebbles and clay.
4 Lio i .12b10us@2m.
+0833l 3.70 ’
5 ] o . £ I 11 ‘blows@fnm.
'h.._-' B 3 - - - n . -
il 1210 |2.10 Brown mediud silt)f t_nedium to -
= . coarse SAND. A
8 -1.262( 5.80". ' : :
: ; - v 13 blows @ Gin.
-l|¢
. Dark ;grey loose to medium’silty . /
T=10 [4 24 fifle o coarse SAND,traces s blows Q8.
CRAVELS. ' ?
_Ssgxn) 10-6(5" Foundation . Levei
- 48z 10.00 .| t. 9 blows @ 1Cm.
. - L
t
_ _ 22 blows @ 12m.
o Grey loose to medium silty fine
St 1'-.-_1_0 6.00 to wedium SAND.
?E ) ‘
= 124 blows @ ldm.
N .
|
| -ne€s600 { L . . L 27 blous@ l6m.
| 1.0 -

Remarks : GROUNDWATER TABLE AT 1.00 METER.

Date:- 27712787,

- Fig 1.  Soil COiumh didgran

cont. on sheet 2.
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1.2 Outlihe_of The Structural Design

Structure of Intake Open Channel is shown in Fig.Z.

‘This structure is considered as the rigid frame excluding the bean.

The benw (06n X055, (C£E 50,))

£L. 14,80
£ELA0N

0.9 Lo,
0F 05 05 OfF
1%
7
Y. gL+ 5.8
EL . +4.80 - o~ ,
S o e R B R -
The Graund-Bpler level L—r\ -
F_grEL.+3.aof‘ a
?; .
~EL.+278 - s HHWL
qay >
™ o O
9
FEL 088+ 2 LLWL
t-\f_‘ aj
”').
AEL. - F00q IS
) g* O
 ,EL.-5004 LEL ~500= h
)

S

Fig.2 Typical section of Intake Open Channel

Unjt - m

The structural design calculation is executed at the lowest low water level.
{E, — 0.88 m) {considered for the water head loss due to Intake Tunnel).

4
(vid.1.c,P4,Ne EHC-1004)
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13 Stability Calculation
| 1) Vertical forces ( per 1n unit leggth )
a) Base gla.b'
bor = 52X 1.0 X 2452 12.7¢

b) Side wall ( at one side .)_ ,
We2 = {0.7 X 0.7 4+ cw X({0.54+1.)X 8.3 + —%—-— X 0.3 X 0.3} X 2.45
=120t -
c) Beam
Vo2 = 3.0 X 0.6 X 0.45 X 2,45 + 5.0=0.4
d)} Soil weight Ws ( at one side )
¥s ={0.2 X 0.5 + 5 X (0.5 +0.1) x83. X1.8 = 5.4¢
- e) Water weight |
Water weight W is calculated at the highest high water level (EL + 2.78 nj
(considergd for the water head loss due to Intaks Tunnel.) - i
' R | | N (vid.1.b,P3,Na EWC-1004)
o= (6.78 X 3.0 — 0.3 X 0.3) X 1.0 = 20.3 ¢

f) Buoyancy

Buoyancy Ub is working to the portion of concrete structure under HH.W.L, so s
is calculated as follows.

U ={52%X1.0+0.3%03+ {05 + 1.0) x 6.7} X 1.0

=161t

FORM 04
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According to the above calculation, the summarized vertical forces are shown

in Table 1.

Table 1. Summarized table of vertical forces (per 1 m'upit length)

Species Vertical force - Remarks

Wes 12.7 ¢ “Base slab

Wea 3.6t ~ Side wall

Wes 0.4t Connected bean

s 11.0 ¢ Soil weight

W 2073 t Yater weight
B Ue ‘-_i6.1 t Buoyancy -
r . TOTAL V=629t

2} The ground reaction @

v | Be

= e——— . +
q1 L (1 B )

. 629

T 5.2 X 1.0

= 12.1 t/nt

e=0

Where e : the'eccentrié distance

FORM 04

s



_;29// . -

SHEET 7

~OF

3) Study of the bearing'¢apaéity G

The ultimate bearing capac1ty is: calculated by the followlng equatien in
consideration of the unbalanced 1ncllnat10n

Qe = C:’.KCNc +'Kqu' + ‘*—i—'— YtﬁB Nr'

Yhere € soil cohesion = 0 t/u?

: the surcharge load
q “19X10+10X88“107t/n"’

-

A7:  the effective load area (mz)
A7 =52 X 1.0=5.2

¥y oo the bulk density: of the bearing 5011( t/m3 )
vy = 1.0 t/n?

: (74 is the bulk density under the ground water.)

B : the effective width considered for the eccentric distance.

B =B—2eb=s.'z'~z">< 0=5.2n

. the basic. width
Ce : the eccentrlc dlstance

where B
a.f . th.e_cée'fflél-é_ht'qf ba_sic forn o = 5 = 1.0

K : .:thé ektra coefficient for the embedded cffect K = 1.0

Noy No, M ¢ the bearing coefficients considered for the load inclination,
“and these coéfficients are'adbpted from the following graphs.

= 25 (from Flg 3 )

4 Nq'; 14 {from Flg 4 )
N =8 (from Fig 5 2

u

FeRM 04 = 7



SHEET 8 oF

where

tan 8

20
100
m e
50 ~ .
50 ~ <
BT
7 e T .
%g“' A \\ ?‘;0' ~3
S~ v .
= 10f "—"\:"-4:"1 %\ ‘-;_\‘- S
- g:“ = )?’- —"; i e M S e
: = i D S N
5 = ; }0'\ ~
4 <TG
3 \Q«T‘x.-}- -
2

1 . :
0 01 02 03 04 05 06 07 08 05 10 Ll L2
- —— _[ma_zo

Pig.3 Graph of the bearing coefficient Ne

il
. tan@ = —— =
v
+  Vertical Force at the foundation V=60¢
+ Horizontal Foree at the foundation H= 0t
because horizontal forces are equilibriumed at both sides.
¢ The angle of the internal friction
¢ = 27°
200
o0 —
8
% % gy
40 P
30 P~ T
20 T
FHS e \"‘\ - <
= 14 ?c
10"""-4-:L E‘HLAT > — \\\
l g o "% . M I S S A
G g
4 2 N N O R e e S i
3 = AY N o 3 n
2 25"
S e 7 . e T
N o o
0.82?1_4 SLZ =
L e R i

085 o0 Gz 03 04 05 06 07 68 09 L0 11 1z

——teanf =0

Pig.4 Graph of the bearing coefficient Ng
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40 - = -
305‘\ \Y‘ \T\
: ™.
0
. \_\ .
R : \ X \H%r
273 o . e i
P s ok
= £ - ~ ~ N b Al
o TN G N A N A N
) -~ N FREAN \ N ]
; 2 -~ ™ i N A \&
: . \‘ . r\ﬁ’r X\ N \ N
‘1\ %._\ . N \1 : \
0.8 = S - 5 , o e > X
0.6 S kY 9P P 7 —
0.5 A \ - -
.0.4-\.’0. pﬁﬁﬂ : ]—‘
0.3 . 4
- Ny =0 :43
0.2f=- A7
na
0.1

0 ol 02 03 04 05 06 07 08 09 LO L1l .12
T tan8 = O - :

Fig.5 Graph of the bearing coefficient N.

Accordingly the ultimate bearing capacity qu is calculated as below.

@ = 1.0 X 10.7 X 14 + 2

X 1.0 X 1.0 X 52X 9=1713 ¢
4) The allowable bearing capacity qa

The allowable bearing capacity is calculated as below.

) 1 s
= . = — = > = . 2
H.qa e iqt‘: ) X }73: : .57 t/mO.K_qx 11 5 t/m
Where Fs o the factor of safety Fs =3

Therefore the spread foundation is adopted for the foundation of Intake Open
" Channel. :

|
NRRER |
\ T FORMO4
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5) Study of floating :
The calpulatioﬂ ofifléating is executed at_normall(The'internal vater condition
is at L.L.K.L) and atfconstrqctipn (Thg_iqterpal water condition is empty), so
this calculation is as follows. L :
a) Total vertical force
i) at normal
Vi = 12.7 + 3.4'6 + 0.4 + 11.0 '-+. (3.12 X 3.0 — 0.3 X 0.3) X 1.0=68.0 ¢
i) at comstruction
Vo = 127 + 346 + 0.4 + 110 = 58.7 £
b) Up 1lift :.U | |
Up lift-U is éaléuléfed.as below.
U = YuherhA=1.0 X 8.8 X 5.2 X 10 =.45.8.t
¢) Checking on the saféty factér of floating F |
The safety faétor ofrfléating Fi is checked by the follﬁing tuo éases.

i) at normal

Vi 68.0
= e M ———— LA8 > 1.
P U TR o

it} at construction

Va. 58.7
- e 2t L28 ) 1.
Fiz . 58 i ZSO.KI 0

I

FORM 04
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1.4 Design Case
The following three cases.are considered for the structural design calculation:

Table 2. Summary of design cases

()

T I T R R I
CONDITION at Normal éf'Earthquaké .aﬁ Construction
| Barthquake None Cogsidered None
Water.Content : L;L.Q.L ' L,L;H;L Empty
Sglf weight ' Cohsidere§ éonsidéred Consiﬁered
The surcﬁarge?load : Considéred ansi&ered ' '_Conside?ed
1 The incrément:ratio of 2 :
the allowable ‘stress - A0 1.5 1.25

N
A
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1.5

Structural Design

1.5.1 Load Case-1 ( Normal, Long term )

1) Frame of the design structure

Frame of the design structure is shown in Fig 6, and the design'structureris
considered for the rigid frame structure.

N

Beax. (080 x 0,55, (CL.C 50,))

pEL.-I_{&Oj

e MW‘{W ,fmz

93

EL.+<80
r 5 a S
The Grevend- wletin 2 Baaxl,
[_gp‘sa_.-;a_ao\
- Ay
(8]
-
The sholiton lre-T~| .
Q! ‘\3\,
S I o
! Q
}EL_—Q_G‘S-—L £ LLWL
'-\’J 03
)
|
EL. - 400 ] S L,___
(o) o
N
HEL . 500 ‘\i —EL . -5060
<0
- of} 19 3.0 WAL g_/ :
5.2

Fig 6. Frame of the design structure

Unit : m
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2) Load calculation (per 1m unit length)
a) Surcharge Joad at the ground level q. q = 1.0 t/n®
b} Self weight

i) Side wall ¥c:. ( at one side )

Wi =——12--— X (0.5 4+ 1.0) X 2.45 = 1.84 t/m2
i) Base slab Wez ( at one side )
Moz =1.0 X 2.45 = 2.45 t/w?

iﬁ)‘Beam

]

Wos = 0.6 X 0.5 X 2.45 + 5.0 = 0.13 t/n?
c) The earth pressure'and ﬁhe vater p?essuréi

i) the earth pressures

Po =keq=05 X 1.0=05t/

P = 1._45__ + k-7~'hz'_=";1.45 + 0.5 X 1.0 X 8.3 = 5.60 t/n°
f,:ii) the.ﬁagg;“é;éésﬁfg5(-6u£side )3
 Pwe =’i.7u--h-,.}p 2 10 X 8.3 = 8.3 tur?
i fhe%wa#efipréssure ( iﬁsidérl_ ':E{"

Poi = 7uohes = 1.0 X 3.12.= 3.12 t/u?

Pro=k( vh +q)=05 X (1.9 X 1.0 + 1.0 ) = 145 t/w?

R4

“FORM 04
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iv) up lift

Pu =

Gr

According

d) The ground reaction

= 11.6 ¢/

shown in Fiz 7.

Yo'le=1.0 X 8.8= 88§t/

to the above calculations, the results of load calculations are

Wez = 013 14

SoEL 500
~EL.+ 480 T _____,51 -
b
The W <
~EL. 4380 ‘
Wc.s = 1.34 i
™
| 9 o

b e LWL _ EL.~ 088N

Wer=Z#5 ¢/
P 7 T
' ' LB i 3)&1,5 o0
- ol ke Aot T
Pe =56 t/m? 1 LSoEL. =450 S
Woter freddine Eanth. UL ’cht ~EL.=5.00H ot
U R
’ P:B.a .
e % - Unet oo
Gr= 1.5 /me

Fig.7  The results of load calculations

FOAM 04
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EL+38A

2,
o
EL{—4-5:
T f; 10,78 ¢4,
{3 g Unit
<0
Fig.8 The ldad diagranm

SHEET or
3) The load diagran
The load diagran is shown in Fig 8. .
0Seme prEL 484

g
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4) Imput data for the sectional dimensions.

The sectional forces are calculated by computer, so impﬁt data for the
sectional dimensions are indicated in Table 3.

Table 3. Table of the sectional dimensions (per 1 m unit lemgth)
Hember’s Section | - Geometrical mOméﬂt'

nusber area ﬁ () of ingftia (') Remarks
(1 053 0.0129 Side wall
(2) 0.68 0.0262 ‘Side Qali
(3) 0.90 0,080 Side wall
(1) 1.0 0.0833 “Rooting
(5) 0.90 0.0808 Side vall
(6) 0.68 0.0262 Side wall
7 0.53 0.0129  Side all
(8) 0.054 | | 0.0016 bean @ 5.0 m

FORM 04

s '



()

O

SHEET 1/

1.5.2 Load Case-2 (Earthquake, Short term)
1) Design structure

Design structure is shown in Pig 9. : ' '
The Comigizd Baan (a8, x 0%, (CEC 50,.3)

0.9 The Jneazin Fereo.
b% o )
o .E .+' . 80 . *-'
O EL 480 ‘:’L [ = [EL +4.80 4
’ ) TMQ--w!-wm ' 3]
1‘_;;-54_.43.50\ N i A L
© Hypothetical Lindocs Licn
2 . R .
v R S P N
o g | teellton Line.
s -
~J d o
3]
R 3
o =1 WOt e s R LWL ]
. g ’
3 a3
rEL-%004t V| 1—37 ) 1
21 L W o
BTS00 ) EL, 2§00 ~ ‘
ool so il
52 a Unit: m

Fig.9 Design structure

9) Load calculation (per 1 m unit length)
a) The'ground.surface surcharge

q = 1.0 t/v?

|

g

" FORM-04
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b} Self weight

i) side wall Yor = 1.84 t/m2 (-at one side )
it) base slab | W;g = 2.45 t/n? '(rét one side.) |
i) boon Wes = 0.13 t/n2

jiv) water weight Wo = 1.0 X<3.12 = 3:12 t/m?

¢) The force of inertia

Design seisnmic coefficient kn = 0.10, so the force of inertia is calculated
as below. '

i) side wall ( at one side )

Yomr = Kn'¥er = 0.1 X 1.84 = 0.18 b/t
ii) base slab { at one side )

Hena = kne¥eo = 0.1 X 2.45 = 0.25 f/ﬁe .
ifi ) beam.

kn-¥ez = 0.1 X 0.13 = 0.01 t/n?

n

Yons

FORM 04
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d) The seismic earth pressures and the water pressures
i) the seismic earth pressures

The coefficient of seismié_a¢tiveﬁpressure is calculated by the following
equations. ' S

cos? (¢— 0o~ 0)

PR A sin(¢+8) sin(¢- 5-3;;)}2
. cos Ba-cos? cos(94-634-8) {1 ﬁ/;os(94-ﬂe+8) cos(ﬂ )

Kea =

Where ¢ : the angle of the 1nternal friction = 27

o : the aﬁgle'between the ground surface and the horizontal plahe
a =0

0 & the angle between the back wall surface and the vertical plane

0.5
= T e = 3
8 = tan X7 =03

8 -1 the angle ofiihe wall surface friction between the back wall
surface and back—fill & =107 '

Ba : the composite angle of earthquake.
Be = tan Tkn = tan” ‘0 1% 5.7
. Therefore -

' cos2 ( 27° — 5.7 f?r3° ) R 7
sin27° -sin(27° — 5.7° )}*
2 o+ 5.7 )X :
cos5.7° Xcos?d Xcos{ 3 5.7 ) { /\/ c0s(3 + 5.7° )-cos? }
= 0.483 '

:Kéa =

The seismic passive earth pressure is determined by balancing the force
which is figured out by the inertia forces and the seismic actlve earth
‘pressures

Accordlngly the seismic earth pressures are calculated as follows

FQRM Q4




SHEET 8_0 oF______

~iv) the static water pressure

ii) the active earth pressures { Horizontal )

(Horizontal)

111

"~ Peans

“Ken * cosd® - g = 0483 X 0.998 X 1.0 = 0.46 t/n®

Pean: = 0.463 X 0.993 X (1.0 + 1.9 X 1.0) = 1.34 t/n®
Peanz = 0.463 X 0.999'X (1.0 + 1.9 X 1.0 + 1.0 X 8.3) = 518 t/n°
{Yertical)

Peave = Kea - sin3® + g = 0.463 X 0.052 X 1.0 = 0.02 t/*

Peavy = 0.463 X 0.052 X (1.0 + 1.8 X 1.0 ) = 0.07 t/n°

Peave = 0.463 X 0.052 X (1.0 + 1.8 X 1.0 + 1.0 X 8.3) = 0.27 t/r
ili} the passive eartﬁ pressures

Total passive pressures are balanced to total horizontal forces, so they
are calculated as below.

(Horizontal) : (Vertical)

Perno = 0.95 t/n2 Pepus = Pepne - tand® = 0.95 X 0.052 = 0.00 v/w®

Peons = 1.70 t/02  Peeus = Pepur + tand® = 170 X 0.052 = 0.09 t/n?

1

Pepne = 5.78 t/m? Peeuz = Pepuz * tand® = 5.78 X 0.052 = 0.30 t/n?

The static water pressures are calculated by dividing betwéen inside and

outside.

FOAM ¢4
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( Inside )}
Put = Yuchi = 1.0 X 312 = 3.12 t/w
{ Outside )
Pve = 7u-he = 1.0 X 8.3 = 8.3 t/n®
v) the dynamic vater pressufe
The dynamicfwaﬁer ppeséure is considered for-norkiﬁg to side #alls, therefore
'dynamic'watgr pressure is'qalculated as below.
Pow = —=— <KnYu-bh®= —— X 0.1 X 1.0.X 1.0 X 3.12% =0.57¢
: 12 ' 12 - | .
Hbrking'point of Pew (.heu )
© hew = _h‘"‘ + 0'5_'._" 3.12 -+ 0.6=2.06n
vi} up lift - -
P = ywle= 1.0 X (8.3 + 0.5) 8.8t/
¢} The ground reaction
g = 11.5 t/m

© FORM 04
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£} The rvesults of load caleulations

The results of load calculations are shown in Fig 10.

T drentin Force.

Hin o-‘ ,_u‘”rut . :
) , st .
ELt 2% e afé/‘h\ sl 'fzy.’."i_])/’"ﬂ' 0”44‘ i [‘m"mgrf? 3
; . B e
® x | Weayx 80746 Il :
330‘\4 ] 7 YR ‘ L. hax _-n.. - ‘F ‘?0“ . .
ﬂié_'i.j._‘;‘_é_#__ri!iF ‘ ‘ . _Vdf ."_0,/?%‘: wrhyx £ A : EL.-!J,‘fowi {.5:‘
Fen, b \ f" l |
4 M : . I Q -
" ¥ |
W o | . :
[P 1)) ¥ £
EL."O,aah. S.J‘%N‘ l ___;’__:I:,L.W L. I’ ?3 Exd EL"Q%
= N
3
0
- | Fevs 057, g SR
2] Y A P e A NS | NP5 S s
-')-_‘ 13
i ) ;
Welx 32640 ) ‘c‘i
i \ Hraaletimy | ) I'Ef'h
BL-9%m [ Peake =535 [ A -;ﬁféi_‘“ £, Prr@3n | EL -5
Protie pitsn Od‘.u:ualru,w& Mm&fumu Mwm
Jrasesal, fJ:‘F-'{:pw& 3 '3ftt/ht
o o Aa4s
-~
el 2151 L
. FO .

Fiz.10 The results of load calculations
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3) The load diagram
The load diagram is shown ia Fig 11.
. I3 [
L +48 ' Lo/ VI P ) G S ey ), S LW ~EL 148
~EL 4 e S . AN 757 = =k &. _ _ '
N c{r)\ OOIt/ﬁﬂf(?] 9: :
: 8 :  UTALE 7 . ‘ : NEL+38
AEBL.F38 - - 2. 9 -_g?
| %3_
_ 2 gl
: W
r’}.
(a2
% rEL.~086
(7) ]
: s ~1-
V Fow = 0.57_t {_qu‘:QSZe‘ 7 '9?(5.'1‘,-/,; 3 .
4 L A h)l -
H R 8
R ST L o
f»EL:—*F.Sﬁ 1096 &t 5‘.,. m S fs /0.9 242 LEL~959
, T ) ' .
: Unt | m
14,723 time
4.0
Fig.11 The load diagrAam
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4) Input data for the sectional dimensions

a) The sectional dimensions

Table 4. Table of the sectional dimensions (per 1 m unit length)

Hember's Section Area | Geometrical moment
nunber ﬂ.(me) of inertia I () Remarks
1 053 0.013 | side wall
® 0.8 0.026. Side wall ?
(3) 0.85 0.051 Side wall - |
™ 0.95 0.071 Side wall
G) 1,00 0.083° Footing
¢ -
(6) 0.95 0.01 Side wall
(D 0;35 'o.osi Side wgll
® 0.68 0.026 Side vall |
(9) 0.53 0.013 Side vall
(10) 0054 B 0.0016 Bean @ 5.0n
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1.5.3 Load Case (at construction, Short term)

1) Design structure

Design structure is shown in Fig 12.

The Comctad Baan (08n X075, (£ 504)]

0.9
pr o f
pEL £ 480 - rdre— “EL:+§°°".,\.L T EL 1480
::-mqw-dhguafal. N | 9 | i
___PEL.-FB."G_ \/—\
- . —-‘." Hm ‘- |L N . .
J N o
g . \_/ o O )
% Ik
[ I 'Qﬁw@}-
S
L ] .
CEL,~ .00 N / I, :
O RS -
Bl - 500~ CgmEL = B0y =
i 4.0
21&0 30 [0 &
52 tnjt: m

Fig 12. Design structure

2) Load caleculation (per 1 m unit length)

The process and the results of load calculations are the same as Case—1

excluding a calculation of inside water load.

In this design case the inside water pressure and the inside water weight is
no considered(= 0). '
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A) The load diagran
The load diagram is shown in Fig 13.
O3 A
EL +4& 1498
ey ELA 2SN -~ A" A EL 1%§;“Tm
° | e
) s SELFIOA Lt #SuEL 382
|
-
: O
-, {2
L'o]
f‘EL.“’ﬂ.ZJl 139 tmt EL~7%
' 3 #
Unt m

735 &y %

® O

Fiz 13. The load diagram
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4} Imput data for the sectional dimensions.
The sectional forces are calculated by computer, so imput data for the
sectional dimensions are indicated in Table 5.
TableS.’ Table of the sectional diu_xensions (per 1 m unit length)
Hember’s Section area | Geometrical moment
number A (n) of inertia I {(a%) Remarks
(1) 0.53 0.0129 Side wall
@ 0.79 0.0411 Side vall
(3) 1.0 0.0833 Footing
(4) 0.79' 0.0411 _ Side wall
6 0.53 0.0129 Side wall
(6) 0.054 0.0016 Bean @ 5.0 m
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1.5.4 The Computer Calculation Results

The computer calculation results are bending'moment, shearing force and axial
force, so they are shown in the following figures. Now comwparing with three
load cases, the sectional forces are almost same at both cases, so the sectional
forces at nomal case are mainly adoptéd'td calculate the sectional stresses and
the -arrangement of reinforcing bars from the view point of safety design.
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Case

2

(at Earthquake)
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1.5.5 The ﬁalculatjon Resﬁlts of the Stfess'a

Tﬁe stress célchiations'éré”shown”ih=the following Tables, and the general
arrangenent of relnforcxng bars are flgured in Fig.28, now the allouable '
stress of relnforced concrete IS stated again as below. -

1) The allowable bendlng stress of the relnfor01ng hars Oba |

Oba T 1800 kg/eme

2) The éllowabie compfeséive séféés'éca
' Goa = T0 kgleme '

3) The éllowable shearing'Stress_15:5

| Table 8. The allouable_shéaring stress Ta

Classification

diagonal tension bars | the shearing force
' qnly

Ta (kg/cmel
No considered for the Beam 4.
diagonal tension bars p—————- ' -
| - Slab 8.5
Considered for the | As working force is :
19.0

In this design case the design structure is considerd for the slabjstructure,

50 the allowable shearing stress is determined- ta= S.S.kg/cgaQ

FQAM (4

' //%?—
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4) Study of coping

Coping is considered for the continuous béam; so the bending moment Mo and
the shearing force S are calculated as follows, then the uniformly distributed
load iz q = 13.5 t/m.

TN

S50m

 Fig.23 The load disgram

a) The bending moment

i) at the support
1

1.
o = — e ge 8% 5 - —— X 13.5 X §2 = ~ 33.
1N o ¢ | 0 3.9 X 3§ 33.8 t/m

ii) at the niddle point of bean

The maxinum bending moment at the middle of beam is occured at both end
- gpans, then the bending moment is calculated as below.

Hom =

- X 13.5 X & = 27.0 t/n

Mbe = -33.8tm

) Mbrm.-- 270 +-m.

Fig. 24 The bending moment diagram

A S

 FORM D4
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b} The shearing stress

The shearing stress is equal fo the reaction force at the support.

S = ~%—“ q- 8 = *-%— X 13.5 X 5.0 =33.8 ¢

Rig.25 The shearing force diagran
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Fig. 26 The genenral arrangepment of réinforc__‘lng_= bars
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1.5.6 Study of End Wall
1) Outline of design structure
0.9 0.0 o7 S _
_ T TR ‘ - : _ I—:L 5o .
oELH8] i S0 CEL5Ono LEL 0 EL+5.0my ~EL+%§
___jt =1 | — T 3%13: SELA3 _::‘b"—-
. | End Wall _
O s N RN A
. ldo] [
e LLWL /L0898 L EL=0.98m ' e
S | b3 N
N of —EL, v4%n, ) EL=4% /-
S Bl 50 3 A EL-5O N
‘ A
/2 , /09 s komf rollo/
5 s Z : i oo ; !
/Z ‘Section A—A Unit © m
_El_a\_r.a_tign_ : -
Fig 6. Outline of end wall
% -2) Strucrural design
| End wali is cdnsidered for a tﬁo'diﬁénsional'plate with three edges fixed and
one edge free, so ‘the structural design calculatlen is executed at nomal case
as follows. '
a) The load diagram (Normal} =
" Working Toad. to end'ﬁall is the same load as the channel, then the uniformly
dlstrlbuted load of end wall is transformed to the unlformly varylng load
that is shoun in Flg 23. '
\\, © FoRM G4



SHEET 4 9

oF

JSUALZN Bl 5.0m

The cssamed| fack MﬂJLa.c"j:z', -
End Wall . : % ¢
\,\\ | \ NS
N R

EL, 0.0 LWL cﬁh«?fx’wz\l
oM 39682 N 4 -
CELS0m o 20 N b cEL-80m

Fiz 27. The ioéd diagram

b):The calcﬂlation of the sectioﬁél force.

i } the bending moment

y7a H”’ZME*""“ Mose-t3g, i

: ) q-

0y |* 2) 2 I
/ e ==32.7 ¢ Mrz= 62 emi” (AR AR
7 JE &Y Y

) 4 - 5 15 B

. ”’;:-ﬁg.ﬂ
3 tz) £2) -
4 LT
1O m )

Fig 28. The bending moment diagram

Wy = ( 0.0425 X 0.5 4 0.0095 X 12.5) X 102 = 14  tn.

Mee = ( 0.0287 X 0.5 + 0.0118 X 12.5) X 10° = 18.2 t-n -
Mea = (—0.0838 X 0.5 — 0.0156 x 12.5) X 102 = —=23.7 t'n ..
Wea = (—0.0563 X 0.5 — 0.023% X 12.5) X 10?2 = —32.7 t-n
My: = (—0.0523 X 0.5 — 0.029 X 12.5) X 10 = —38.9 t-n
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ii) the shearing force -

rﬁ‘xf f0T¢ 5 '. ,rjxm}o.ﬁ
S BNy |
_ / \ @/_
: jj; @ _5  fs; ' -_;;fﬁ** 9;2;
/a) \ 7.(_/70/1"\’1'3:3_778 (3/ |
/ = (2} / (@) I / .
S S AN

/////////

fO. G

Fig_29'. The réac'tion_:force: di@gi'aﬁ :

. "sx,::_. ( 0,85 X 05 + 0.087 x 15) x 10.0 =104 ¢ .
__Sxa?-‘= (:0.414 ><05+ 0.194,,’ X 12:5) X :10.0 =_=' 6.3 ¢
Sxs ; (0'.40_6 X 0.5 + o.zéa X §1z‘5.:)_ X i_1_o.o - AT
Accodlnlg to the above calculétlon, the .results of Ithe stress. calculatmns

are shown in the follow;ng tables and the general arrangement of remforcmg
bars is shmm in F‘1g 30. :

U FoRMEd .




OF

51

SHEET

M
s
Jeq uoTSS.Idwod mo.m_n_?gou oyl o P .
$S2.015 JUTIBRYS WYL T 3 Sleq UOTSEAIdW0d JO eale ayj ¢ €,y udrey eATYo0JIo YL ¢ P 90303 FuTIRAYG ¢ §

S59.095 DAYSSaIdmOd Y[ 3 °0 SiIeq UOTSUPY JO eAlE OYL I SY - yTTel oYL ¢ i 20307 TeTXy [ N ,
ss3l138 JuUTpUeq YL 1 4o o SIeq Jo Jojaueryg ! YIPTA oYL ¢ € quonow 3uTpUSy ¢ K . AJBYR
o Toe 1% SO 52/ 22¢ lor lop fos ot o 0 vecle YA NS

_ o 5CAH . 52/ 52 - _ _ :
0 (2% 006 ¥E Sc/ 26 _losr SO |s¢ pol o o 000029/ | & )
_ o7& Gl 22 _ : : : , )
& |p&g [&oE/ ] - o7F o] 226 o7 - loor |0/t (007 ooRLE {0 oot £
1 XS I 27T N ,
s7 o (50 SO 52/ =G oy op |04 o/ loeko/ (O oLso- 1
T < C& R 52 . _ - N il B2 _
0% |§2F [SO5/ 505 21 2@ oy SO IS, |00 weEe2 |0 000L2E-| @ (€)
. SOF §e! S . _
o€ |0 0 o/& 4 <l _ €€ 101 {00/ 10/ o1 |OORLE 1O 0 <
RS O _ _
o€ o 0. of& )} - 3¢/ = oY} 00/ O/ Joof Tje0RLE |0 o] [S
YIS 557 <G s
& |2 |85¢7 o7& 527 ced  [Of o0/ TO/7 loor [ooRLE 0 XOOLE-| + (2)
. oJ& sef ZdG . ;
o8 {0 0 o't Se7 2@ 10/ |00/ O/ Joor jooRLe. |0 0 £
| o /& | e | 224 : : _ .
o8 10 o Q/E se/ c2d o/ oo/ o/ o0/ ORLE |0 Q £
G/E . e 22 G _
0% o226 [Sop/l $0O* sel 524 tof |§9 ISL oo/ ks | o 00002E-| 2 D
cO% Sel R g _ ‘ .
o/ o2 | S/ $O% - Sef S @ o/ gors C6 |00/ .|COBO/ 0 coooLee~ |
e 2T S2 & B . -
N e 2 [28°] 5,V [uu] [ [ua] - [u3] [ud} i o) £3:] EET] fu2.3y]
syJeway . ] [2HR) SsY 4o31d da P P i q S . X ) JuTod | Joquay
. (to/3Y) s20235 o] greg. JUTOIOJUTSY JO juokoduetly By] SUOTSURUT( TEUOTIDDS Y] A0J0)] TEUOTRVAS oy] :
S90S a4 mo”wu?mmm worgeTnRofE] °01 [ ~[] ,.mSE.H _Uﬁcasu cmaO ,vv_dpc.H
LM vy . o :




of

52

- SHEET

. . JBq UOTSSaLU0D JO-JUTIDA0D DYL

kY sIeq voYSSeIded Jo wate ayy S,y S qyBroy 2AT09330 Byl
sp- ' .syeq uoTSUpy Jo wexeauyp 't sy o aydray oy
ap Sdeq yo Jojowerq i (4 : o YapTR oyp

9203 JuyIeos
I | od0F TerYy
§ - ausuow Zuypuag

553395 dutaesys a4y
S50155 2ATSSodwoD 0Y]
SS24S 2UTPUA] BY]

to "v ws aw
=3

e ww sy
>

"8 43 s

‘. uuoa}

22 S/ ‘_ .mwﬁww_ .M‘ .;‘ Y/ ._.hwwm%_. ; my\_.q, o T / - . _ . . _
o (Y T s “,hav“. .ﬂsm oo o o anosﬁmw. L
AR LR R 1 N -2 ) WP v T o0 008 1
0 O S S =Yy > o/ ”&_u o6 Joof | o 20005/ |
022 1SIp | s |32 182G Yoy iop o8 |oof |o
) s T o527 1. S2d |- o B : |
24 % L S g2 | 82 To/  doew o oz loos lo A .
g% |30 T SOE gt L %@ T ) 1772 o Rcoﬁ[m,
o mxnUnmmu\_

oA |06 o | 2¢ o7 |59 IS oor o

- O8] S27 T22G. | . -} o :

S o e || rrpe o |e oot
(1] s,y gt N R L R B o O i B AR I N N I s (- ey -
. - [w0] sy oard | gl SR q g N W quyoqg | Toquay -
(euo/3%) s0313s 2] | Saeq Jurologutay Jo juowddueddy oyf [ T SUOTSUDHYQ [2U0T30S oyl ~ 9940, [EU0T3998 oy . _ _

jauuvy) usdg mxS.:H.
(WM pea)

T~

©

Q
~

000 CLE 2

(S

AE Bl e

o] of of of o o

HIE

A °p. | 4

| syaeway

Wmuuuw.m;h,Mo”muﬂamgx :oﬁmeaUﬂwo ETIA .N..wm.eﬁnneu

Torwnm wy

L]



SHEET%_fjiéi,;_oF

s

p25

P&

a9

5
1590

& 25

. pzs i

OIS

N
i b

T

é E
! B k%
g : L i
S e i e S s 1l vz | L
Q ‘\‘ e 4‘,’
] : N O
g o Al ol o
. P22 - |17
2 i 4] e
i m 8

ores

FAZN

o)
~

prz_ . bz

22

0./ *j%ﬁi_;'

T~

79 @ 0./285 = 975 1%

Sec;tibri A-A

Elevation M m

Fig 30.

The general arrangement of reinforcing_bars'

.;&-“w.’t
e

FORM 04

1A



	SECTION 2. CIVIL WORKS
	CV-1 CIVIL DESIGN CONDITION
	CV-2 THE BASIC DATA FROM THE STUDY OF HYDRAULICS AT THE COOLING WATER WAY
	1. Intake Open Channel
	2. Pump Pit

	CV-3 HYDROGRAPHIC CALCULATION
	1. The Results of Hydrogaphic Calculation
	2. Design Condition
	3. The Calculation of The Water Head Loss

	CV-4 STRUCTURAL CALCULATION OF INTAKE OPEN CHANNEL
	1. Soil Condition
	2. Outline of The Structural Design
	3. Stability Calculation
	4. Design Case
	5. Structural Design
	5.1. Load Case-1 (Normal,Long term)
	5.2. Load Case-2 (Earthquake,Short term)
	5.3. Load Case (at construction,Short term)
	5.4 The Computer Calculation Results
	5.5 The Calculation results of the Stress
	5.6 Study of End wall




