.u..aﬁ
R TR
..rwma.w.%‘xz. ;







JAPAN iNTERNATIONAL COOPERATION AGENCY

" CENTRO DE REMABILITACION DE MANABI (CRM)
THE REPUBLIC OF ECUADOR

THE DETAILED DESIGN STUDY
ON
THE WATER TRANSBASIN SCHEMES
FOR
CHONE - PORTOVIEJO RIVER BASINS

FINAL REPORT
VOLUME VI

DESIGN CALCULATION REPORT

JU\ LIBRARY

ﬂ!ﬂlﬁlﬁﬂﬂﬂlﬂlﬂ I

311259

MARCH 1995

~ NIPPON KOE| CO., LTD.
Tokyo, Japan



FINAL REPORT

Volume

Title

I.
1.

L

IV,

VI
VIL
VHIL

1X.

XL

MAIN REPORT  (SUMMARY)
MAIN REPORT
MAIN REPORT  (ANNEX 1)

1. DESIGN CRITERIA

2. HYDROLOGICAL STUDY

3. WATER TRANSBASIN PLAN
MAIN REPORT  (ANNEX 2)

4. GEOLOGY AND CONSTRUCTION MATERIALS
MAIN REPORT  (ANNEX 3)

5. ENVIRONMENTAL STUDY
DESIGN CALCULATION REPORT
QUANTITY CALCULATION REPORT
CONSTRUCTION PLAN AND SCHEDULE
COST ESTIMATE
IMPLEMENTATION PROGRAM

DESIGN DRAWINGS




. . A L = g . . R . K U B T
' B . B 1 AR ) . ) - v : B e - o
i v S - ~ . -, AT N ' - . ' B D e s K .







LIST OF CALCULATION SHEET

1. Pump House

i1 Subslructurc
(1) Stability Analysis

(2) Structusal Calculation

1.2 Superstructure
1.2.1 Pump House
1.2.2  Generator House

1.3 Utlity
(1) Conductor Calculation

(2) Lighting Design
(3) Earhing System
{4y Ventilation and Air Conditioning

(5) Sanitary Installations

2. Penstock _
2.1 Stability Analysis of Anchor Block

3. Head Tank
3.1 Structural Analysis of Head Tank

4. Open Channel
4.1 Hydraulic Calculation

4.2  Structural Calculation

5. Tunnels
5.1 Hydraulic Catculation of Diversion Tunnel
5.2 Tunnel S_lruclural Analysis by FEM
_ - 5.3 Tu'nﬁei Structurat Analysis for Inlet and Outlet Structures
‘@ | - - 5.3.1 Design conditions
| | 5.3.2  Required Reinforcing Bar Arcas



5.3.3  Structural Analysis
54  Superstructures

5.4.1 Conguiilo Inlet

5.4.2  Poza Honda Inlet
5.5 Utlities for Intet Structures

5.5.1 Conguillo Inlet.
(H Cpnductor Calculation

(2) Lighting Design

3) Eanhing System

(4) Ventilating System
5.5.2 Poza Honda Inlet _

(1) Conductor Calculation

(2) Lighting Design

(3) Bauhing.System

4) Vc’nti!aiing System

Access Road
6.1 Hydraulic Calculation

6.2. Structural Analysis

Mechanical and Electrical Equipment

7.1 Severino Pumping Station
{1) Intake Gate and Gantry Crane

{2) Intake Fixed Trashrakes
3) Ra}:ing Equipment

{4) Pump Total Head

{5) Water Hammer

(6) Shell Thickness

(1) One-way Surge Tank

st



7.2

713

7.4

“Transmission Line

(1) Sag Computation of ACSR Orioié & O. H. Earthwire 55 sq. mm

Conguillo Inlet
(1) Pipe Loss Head

Poza Honda Inlet
) _Inta_kc Fixed Trashrack

(2) Pipe Loss Head






@

1. PUMP HOUSE

1.1 Substructure

Preliminary Consideration of Structural System

Structural System

To determine the structural system of pumip house substructure , following are considered

and analysed for the finalization of design :

i )} Stabilize the structure against great hydrostatic and earth plessure.
ii} Minimize the deflection of stiucture for overhead travelling crane.
jii ) Consider the stress against temperature change befote and alter completion of

structure.

To the above subject, following consideration and analysis were made and employed for the

detailed design.

© Frame stiuctural system

To minimize the concrete volume and stabilize against great hydraulic and earth pressure
acting on the structure , frame structural systern was employed and designed instead of wall

structural system of other system. Frame structural system also gives advantage to minimize

the deflection of coluran for crane girder. Therefore, at the top of substructure, roof beams

ridged with columns are employed.

Measure against crack of concrete and temperature force

To prevent objectionable inlermediate crack in concrete generated by temperature change
and heat of hydration , the expansion joint is provided betwen No.3 and No.4 pumping units.
The contraction joint gives advantage to relieve tensile stresss induced by shrinkage and
heat of hydrant. To keep the waterighyness, PVC waterstop is provided. Reinforcement for
shrinkage and temperature stress is also provided. To check the stress induced by
temperature change and confirm the stability against cracks generated by stress { moment,
shearing, etc.) , structural analysis and calculation are mada.

-1~ 1



(1} Stabilitv Analysis

(A) General
Pumb house building is divided into two blocks by éxpansion joint ','i.'o. , transformer yard
side block and erection bay side block. - ' S - e
The strictural stability is analyzed %o assure safety against overturning , sliding , floating ,

and bearing capacity of foundation rock. -
The following three cases are included in the stability analysis .

Case - {1 After completion of construction
The exteinal fotces acting on the substructure Include dead léad, minlmum hydrostatic
pressuie by lake water, earth pressure at rest by backill, surcharge pressure and

uptift.

Case - Il : Normal Condition -

Pump station complete and operating without earthquake effects :

The external forces acting on the substnicture include dead load, maximum
hydrostatic pressure by take water, earth pressure at rest by backfili, groundwater
pressure, surcharge pressure and the uplift. o

Case - il : Seismic Condition
Pump station complete and operating with. _earthquake

In addition to the external forces in Case - Il , earthquake load Is céns_lderéd.

f-1- 2
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(B) Strictural Model -

Thej pump house is divided into two bl'oc.ks, i.e., transformer yard side machine bay
and erection bay side machine bay. These blocks are built on sound rock foundation and
each block is nearly symrﬁe’lrbal structure. The stability analysis is carried out for the
transformer yard side 'b!ock ta}(ing into consideration of symmatrical structure model, "~
The structuial mode! for the stébiiity analysis is shownin Fig.1.1:1 '

i-1- 3
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(C) Self Weight and Center of Gravity

Tre seit-weighl and center of gravily ot main body, pump and motor.

" Saitwoight ang the canter of qrayily

{contirsed)

No. Vv i X A\ WX W.Y
- {md) {ton) _(m) ) {t-m) (t-m)
1| asrs| - 765.00 2715 2260 | 2122875 | 1721250
2 13.75 | . 33.00 23.00 20.25 769.00 965.25
3 13.75 | - 3%.00 23.00 2426 | - 759.00 800.25
4 13.75 33.00 2300} < 10.25 759.00 635.25
5 1396 | 3%.00 23.00 14.25 76$.00 470,25
6| 15400 . 369.60 22.00 '7.00 8131.20 2687.20
7 §72.76 | | 138.60 19.75 27.60 $2737.35 3811.50
8 11.55 . 27.72 19.75 - 22.30 547.47 618.16
g | 127.60 306 .24 19.60 15.80 5971.68 4838.59
10 84.70 203.28 12.50 29.40 - 2744.28 5976.43
11 95.00 84.00 17.00 9.50 1428.00 798.00
2| - 8550 205.20 13,75 2.95 2821.60 605.34
1 10.00 0.00 22.76 20.75 0.00 0.00
14 70.00 168.00 12.60 9.00 2100.00 1512.00
15| 176.48 1428.35 11.75 6.05 5033.14 2163.18
16 | 28080 '673.92 10.50 395|  7076.16 2661.98
i7 126.40 300.96 6.05 26.00 1820.81 7924.96
18 29.26 © 70,22 6.05 22.30 424,86 1666.00
19] 407.55 978.12 11.76 15.75 11492.9t 15405.39
20| 159.60 $81.60 7.00 1.00 2671.20 384.60
24 90.72 217.73 2.48 16.00 $03.57 3483.65
22| s8s20| 140448 1.90 16.00 2668.51 22471.68
23 | 35250 846.00 26.00 2260 | 2199600 | 15035.00
24 § 198750 |  4770.00 28.00 7.50 | 13356000 | 35775.00
25 64.63 155.11 22.75 29.76 3528.60 4614.68
26 64.63 165.11 2275 | 2475 3528.60 3839.02
27 70.50 169 20 22,75 19.76 3849.30 3341.70
28 70.50 169.20 2275 14.76 3849.30 2495.70
29 176.26 423.00 21.76 9.50 9200.26 4018.50
30| 1es8.76 | 3021.00 20.75 250 | 6268575 7552.50
3t 397.50 954.00 12.25 1.00 11686.50 854.00
32 19.80 47.52 19.50 20.45 926.64 1399.46
a3 18.00 *43.20 19.50 24.50 842.40 1058.40
34 32.96 78.96 18.50 22.30 1460.76 1760.84
35 16.00 43.20 19.00 19.50 620.80 §42.40
36 18.00 43.20 19.00 14.50 620.80 626.40
37 51.70 124.08 13.50 20.90 1675.08 3709.89
39 10.68 25.30 11.26 26.35 2085.66 745.26
39 10.68 25.30 15.75 29.35 399.92 745.26
40| 11750 282.00 14.75 9.00 4159.60 £638.00
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No. v w X Y W.X WY
{md}) (ton) (mj) (my . o (t-m) {-m
a1| 1a100} 338.40| - 10.00 000 | 9386400 | = 304560
421 126.85 304.44 15.50 5.05 4716.62 1637.42
43 - 0.00 2.75 1.05 - 0.00 0.00
44 62.26 197.40 6.25 29.60 |  1233.716 6823.30
45 | 133.95 321.48 - 7.00 25.55 2250.36 §213.81
6 | ¢ 63.00 151.20 - 1.75 22.30 1171.80 3371.76
47| 16510 | - 372.24 . 7.00 18.301 2605.68 6811.99
48 | 352.80 646.00 | . 7.00 1260 | 6922.00 10575.00
40 | 282001 676.80 7.0 B.00 | 4737.60 5414.40
50| 27495 | - 65968 ~7.00 3.95| 4619.16 2606.53
. 51 tgo0| 4536 £.03 530 | - 22818 240.43
. 62 £8.75 141.00 2.45 29.50 345.45 4159.50
53 17460 . 419.04 1.25 | - 19.30 523.80 8087.47
54§ 26880 620.40 2.75 1.00 1706.10 620.40
55| 1087.60 | 2610.00 14.50 22.60 | 37845.00 | 68725.00
56| 1305.00 ) 3132.00 14.50 7.50 | ~45414.00 | 23490.00
571 -153.00 -367.20 120.78 0.67 -7618.40 -246.02
. 58| 63.00 -161.20 20.75 2.50 | -3137.40 -378.00
Motor 405.00 405.00 12.50 11.00 £062.50 4455.00
59 | 223.69 536.62 31.26 500 | 16769.25 2683.08
[ 50| 04406 | 2265.74 32.88 11.25 | 74497.66 | 25489.62
' 61 | 223.59 536.62 36.00 1250 | 19316.18 6707.70
TOTAL [13691.17 { 32291.81 s60710.11 | 371327540 %ﬁ'
L —
W 32291.81 ton
X = MxiWi = 17.64 m
Y = My/W= 11.66 m
- 7
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(D) Stability Analysis

_ External forces acting on substructure such as earth pressure, hydrostatic pressure
and uplift pressure and theit center of gravity are calculated as below.
Stability analysls of the drticture is made based on self-weight and the external forces
calcutated. The following criterion are adopted in the stability analysis.

_ 'Oée:tuming =iV i H,y
Shiding = (EW-U).f+ CAJEH
Bearing Capacity = V/B.L ( 31 6e/l.)

Floating = TWU
where ; §V = Sum of vertical forces.
$H = Sum of hotizontal forces.
x = distance from reference fine to center of gravity.
y = distance from reference line to center of gravity.
!@ ZW = Sum of vertical forces except up-lift.
' U = Uplift . o _
f = Coefficient of triction between concrete and foundation rock. {0.65)
C = Cohesion between concrete and foundation rock. {50 Um?2)
A = Area of base on foundation.
ex ecéentn‘city. )
B = width of foundation.
- L = length of foundation.

Allowable minimum factors of safety are as follows :

Loading oiaeftuming sliding flotation
Conditions o '

Cassl, #ll R S 20 1.1
Case |l 1.2 4.0 1.2

The slabi!i_ty in each case mehtionéd in sub-section {A) is checked and calculated as

% : ‘ belov.f.

AT | -



T R compETION OF CONSTIUCTION

C‘ﬂ'rsg
q_o,%"-") - N | - :
. (2 o . p oo e
ng .__?g'
| z 1-64 ‘: _t'_‘S_'S.do B
20.00 q 2 : y
400 | 121 '?u’.tjar& P
Y ﬁ | K 4o.eo0
I’J"——J-,:/— P-. e ————— e _J:____ )
{Céz./é-‘/f ol C
ffJJuvf
8.9
h__{ J_m trrm upm
1) Lojese enend /7,68.:’51!‘0,&2& - o

C0) Tuversryy or  eprm [9/263".}4'/,2::7 D S
/o’“offm/)_ , Gr= T Ka. in |

4= | & 1{/!({3 L fa = 08 .17'-0'5/"”

%~ 18 (0s) (ver) = o5 "‘75/6'”;
P1:  £8 (o) /i500) = /350 ol

/f) Ja,/é f-fé/’ ! fers-e 4264&/ /Ag ‘5?5'7/”’; /—’217/4’/71
Ver= g0 b B 055 ()5.0) (2e 7o)~ zi8.25 L.
Yf: -{)’)4‘}603’ 751‘/;}0-— 77 G0 tee .

%: gﬁz F S = é—//&?ﬁ?) + 14 :: Zo.0 a,/.‘

/72 : fGoour.

¢) waze P/?g ssces | bt sick) o
R LT b B s L /?,a_)[_ae.‘m).ﬂ- 549.2( Fa |

\-1-8



\/ lf)" //3 ?0) 732 .

..)) Uf’éh‘-f
L[ /4?0 4200)(3;?5‘0)(25 JP) GFSE6.Zf .
X = L/'z‘a? /2—- 18 A ter

STABILITY ANALYSIS (casel)

DESCRIPTION v H X Y . :
{ton) (ton) {rn) {m) {t-m) {t-m)
Selt-Welght | 32201.81 17.64 569710.11
Uplift -8956,25 18.75 -130429.69
Earth Pressure | -2{8.23 22.50 -4910.18
Earth Pressuo N} -2683.13 20.00 -53662.60
Water Pressure 649.25 2.33 512,75
TOTAL  |26335.56 |-2262.11 439280.42 | -57060.02
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2. STABILITY ANALYSIS (casell)

7
DESCRIPTION v H X Y v.X . "
‘ (ton) {ton) (m) (m} (t-m) {1-m)
Self-Weight 32291.61 17.64 660710.11
Uptil 26837.50 18,76 -484453.13
Earth Pressure t --210.83 22,60 - -4916.18
Earth Pressura il -190.80 27.93 _ 6214.68
Earth Pressurs {1 -1851.03 19.74 ' -36463.60
Walsr Pressure | -3603.25 §6.67 -29932.68
Waler Pressure 1) 6957.00 a.67 7766719
@é TOTAL 8484.31 | 60%9.20 85266.00 |  1108.67
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STABILITY ANALYSIS (case iif)

DESCRIPTION v H X Y v.X H.Y
{ton) (lon) (m) (m) (1-m) (1-m}
Satl-Welght 32201.81 : 17.64 660710.48
Uplit -26037.60 ' 10.76 -484453,13
Earth Prassure § -218.63 22.50 -4319.18
Earth Pressura Il 190,80 ‘ 27.33 5214,66
" | Earih Pressure i 165108 | 19.71 -36493.80
‘Water Pressure | -1603.26 18.67 -20932.66
Walor Pressuret] = . | 89s7.00| 0.67 7765719
Earlhquake Force | 484377 11.66 - 55901.27
TOTAL - 6454.31 249.52 85256.09 | .54834.29

Q) .:J/ﬁé /// ”DCPM/J/ &//ﬁ///?:é{&/ﬁ’

SV x 85256.99 46 = 17
s = S H.Y = Tsgprd.z9 T 7 224

é) Skl ,c/y g i 7“ Scﬁ’e{(k/j

Y- 0.6 ¢ 645431 +50 x 2653750 _ Z}5.9F =2
Z43.52 . | |
_ K

T L



4) aéu&// a;axwi féa/m?/
2224 < gl

_zul
Fo- 2 =

d ) oé« If’e Z 7 O?rﬁlf .;z.sy’ éea/,mﬁ c"a;uaa /;/ af 747@«0/@ r/ &éz

(with uplift)

26 £37.J0

/z5> //

2250 _ 8525699~ 249.52|_ 6,58

- >
L _ 52y
e

26 .64 39,5

q- écf-gd.a) (4

6454.30
e < L.

+~ - 4X5158

- RIS

7146?’1’: /7.29 ?f%//

? (e = OO 'é/wz

)

g wav & oo i/u/? oK.
SUMMARY
CASE 1 0l il
Overturning 7.7 77.0 1.6
Siiding 294 106 215.9
Floating 4.6 1.3 i3
B.Capacity : _
qgmax = 40.42 12,43 12.29
qmin = $0.67 0.66 0.70
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{2) Structural Calculation

{A) Structural Analvsis Frane

(a)meemwa

In analyzing the stress of respective strﬁ_ctu'fal members of the pump house, was
made applying the SAPO0 computer program, {Structural Analysis Program), that use the
Finit Etement Method, This program represent the research work conducted at the University
of California, Berkeley, by Professor Edward L. Wilson.
{b} Loading condition

@ Loading condition of six cases are shown below figutes as stated in Fig.1.1.

Case - | Nermal condition

¢y FO0
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Case - & 111 Temgeralure change

Under sudden 10 © C increase ( Case - 1) and decrease ( Case - ti}), eigthl members shetin on
the folioting figure are analyzed. : :

0.0 17 - 2o, i
i5
A4
ey . )
; 12
L7, - » Bt e . o
WATEE GEPIND grerd
[RESSURE WA e FRESSURE
‘ FPrEBSLWE
P )
Case - §V_ Compietion time - 1 { Just 2fler cotnplelion } @
7Ty
~ ' £aerH
FRESSURE
Fr :
_
0
i. |- 20 .



Case -V Completion - 2 { before operation }

WATEEZ
fressvee

Case - VI Seismic condition

Wamse.
FRESSURE

P
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Eh-o.fls
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(C) Structurat calculation

{a) Nodes and mémbers

Nodes, members and geometrical dimensions applied in this calculation afe shown in table _
1.1 and Fig. 4.1.2 ' '

Coordinates :

Joint X Y Joint X Y

1 0.0 50 1 19.00 4.50

2 0.0 9.0 12 19.00 5.00

3 0.0 12.80 13 19.00 10.00

4 0.0 19.75 14 1900 1500 .
5 1256 000 15 1900  19.75 ¢
6 12.5 5.00 16 425  19.75

7 125 10.00 17 650 1975

8 12.5 12.80 8 875 1975

0 126 1500 19 | 100 1280

10 125 18.76 20 1150 1280
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Table 1.1. Geometry of r_nembers

—

iMEMBER JOINT B b { h
' (m) (m) my | (m)
1 1-2 4.00 2.00 1.00 4,00
2 2.3 400| 200 1.00 - 4,00
3 3.4 4.00 200 = 100 8.50
4 5-6 . 2.00 2.00 - 2.00
5 6-7° 2.00 2.00 . 2.00
6 7-8 2.00 2.00 - 2,00
7 8.9 2.00 2.00 . 2,00
8 9-10 2.00 2.00 . 2.00
9 1112 4.00 200 1.00 3.50
10 12-13 | 400 2.00 1.00 3.50
11 13- 14 4.00 2,00 1.00 3.50
12 14-15 4.00 2.00 1.00 3.50
13 6- 42 1.65 1,00 0.50 1,00
14 7-13 1.65 1,00 0.50 $.00
15 9-14 1.65 1.00 0.50 1.00 '
16 10- 16 165] 150 0.50 1.50 : %
147 4-16 1,50 1.50 . 1.60 '
18 | i6-17 150 150 . 1.50
10 17- 18 1.50 1.50 . 150
20 18- 10 1.50 1.50 . 1.50
21 3-19 2.00 200 .- 1.50
22 20-8 2.00 2,00 . 1.50
11 >
h
1
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External Loads

e e

: symbot | Load | unit Remarks :
S A - )
W/ater pressure i
TTPwi L 11800 F | 14758 || -
, Pw2 | 8600 tAn’ - 10.75x8 |
' oPw3 | 5560 tim 6.95x8.0 |
PoPws 1 118.00 | tanw’ 14.75x8.0 |
Popws | 11400 | L . 14.25x80 !
. Pwb | 7400 i 9.25x8.0 |
. pw? | 3400} tan’ 4.25x8.0 -‘
: | ,
:Earth pressure !
;E,'__ - T y 4;
: u o i
qo | 244 { bhy 1.0%0.6x0.61x8.0 i
© a1 b 8100 ¢ b  1.0x0.5%15.25%8.0 |
L g2 1 59.00! e 1.0x0.5%14.75x8.0 } . |
@3 8800t 1.0x0.5x0.76%8.0 | &
g4 ;19001 An 1.0x0.5x4.75%8.0 } -
SR NS S H

1— ,',),L .



®

- Water pressure

Lllst' of Loads! - Case - Il v 1l {Before operation)
Salf-Welght and Unlform toad (same case |)

External loads :

{same as case §)
Earth pressure {same as case i)
Temperature +10°C,-10°C

List of Loads: . Case - IV_(Just afler completion)
Seit-Weight and Uniform load (same case |)

External loads :
Earth Pressure

?Symboi Load | unit Remarks

i% ————— e e T T T e S
{ qo 4.3 | tm 1.80X0.6%0.61x8.0 |
: gl 109.80 ! t/m 1.80x0.5x15.25x8.0 |
©oq2 | 10620} Ym 1.80x0.5x14.75x8.0 |
: q3 | 7020 ¥m 1.80%0.5%9.76%8.0 |
Coqd 3420 | tm 1.80%0.5%4.75x8.0

-]
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List of Loads: Case -V {Bafore gpsration)

Self-Welght and Uniform load (same case )

External loads :
Earth pressure

. : — ;
Symbol | . Load | unit |’ Remarks 3 1 |
Qo 439§ Ym (same as case IV)
q1 10980 | t/m (same as case V)
42 10620 | Um {same as case {V)
a3 70.20 | Ym . {same as case V)
a4 3420 | t/m {same as case IV)

Nater pressure

]

E Symbol { Load | unit |~ Remarks

.En- o

; .

: Pwi §118.00 | LAn” (same as case )

i Pw2 86.00 | L/m’ (same as case )

! Pw3 5660 | /¥ (same as case )

b oPwa $18.00 | tAn® {(same as case I)

§ Pwo 114.00 | t/m° {same as case 1)

i Pwg 74.00 | t/m™ (same ascase )
[ Pw? 34.00 | v (same as case )

- I« 30



C S A=DSED CuoTITPUCD HutpRor T T -A5TL

..n..m., .mlgf
} .
I ¥x
_,
= m_z\.u,..“ .n.zJT *
N N b oyt e
o1 fii hw,.v Ta il sy T
Kla it }
4 z } )
T . S it o
4_., [N “ w ..\u..t\H.Y w ) m. .
HAZ.LN&/[JWIV NL~ % } N \.)M. F
A L .:v~|0 m - ., ”
; | nSU N .4.“_ ) oSrﬂ W \ﬂ w
_ { poe mm_ beg |
M .
e N i i Sh D
o s j . =1 ; m TF .
(Il[;/TU\\\\,\\ fl/w\\ ./_./[V\' . Iy an \\ . ﬂ
0T TIm T2 | ﬂw\ ﬁ
La S Sa .W.m



List of Loads: Case « VI_{Seismic condition)

S_elf-Weith and Unltorm load (sare case |)

Extornal loads :

unit

I

a g A st T LT AP TR T A
1

Seigmic Force
E=0.45W

Symbol | - Load Romarks
Water pressure
T ) R
Pwi 118.00 | t/m° (same as case )
Pw2 86.00 | t/m” {same as case })
Pw3 55.60 | t/m’ {same as case )
Pwh - | 118.00 | L/’ {same as case |}
Pwh 114,00 | {sams as case [}
Pwb - 74.00 | t/m’ {same as case })
2 Pw7 34.00 | A’ {same as case |
E .
1
EEarlh pressure
i _
ao 244 1 ¥ (same as case )
qi 61.00 | tAn” (same as case 1)
q? 58.00 | t/* (same as cass i} :
qQ3 32.00 | L/m*® (same ascase b} 1
a4 19.00 | 1/ (same as case Iy

-1-32
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(¢} Structurat ana!ys_ls

The structural analysis of FRAME were madé by computer and reéults_ of intémal forces
such as bending moment (M), shearing force (Q) and axial forces for each case are
surmmarized in Ta'ble I.1.} and shown in Fig. 1.1.7 to f.1.13. The deﬂectiqn of members in
each case are also summarized in Table /. [.1, The output of calculation b)_'“compute’r is
attached hereinafter, : ' |

- |- 34
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D

(d} Reinforced concrete design

Calculation of required reinforcement and stress are in tabular in the following sheets .
‘Strength design of members shall be based in the following requirements :
The baslc requirement for the strength design may be expressed as foltows:

-Flexure ;

Design Strength 2 Required Sirength
b (nominal strénght) > U .
The design strenght in flexure of a cross section (without compression reinforcement) may
be expressed as ¢ '
& Ma = Mu
dMn= P(As.fy(d-ar)]
where : '
As = area of nonprestressed tension reinforcement
1y = specified yiald strenght of nonprestressed reinforcement
d = distance from extrerne compression fiber to centioid of tension reinforcement

" a=Asfysf085fchH

&= strength reduction factor
-Shear:

HVn= vu

whete ;

Vu is factored shear force at section considered

Vn is nominal shear strenght computed by

Vn=Vct+Vs

where V¢ is nominal shear strenght provided by concrete and Vs is nominal shear strenght

provided by shear reinforcement.

For members subject to shear and flexure only

Vo = 063 VFc .bw.d

The results of caiculétion are shown in the following calculation sheets and bar
atrangenients are shown in Fig. 1. 1. 14
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(B) _Structural calculation of beam and slab : . _' @

The fioor slab and beam for i ) roof and control foom (EL 70.0), 1i } cable gallery and
laboratory (EL.65.0), iii ) diesel engine room (EL.60.0), w) cublcle Foom (EL. 55 0},
EL.420 to EL.45.0 for valve room aré treated as the masssive concfete structure and

mimmum required reinfoicement is prov:ded in accordance with des1gn criteria

Calcuiation mode! of slab and beam are shown !n Fig. / PR and plan at each elevation is
shown in from Fig. /. /.74 to Fig. /. /.20, respectwely -

=12 - | /70
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EL.i30.00
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EL.472.00

5 EL. 4£.00 /
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Fig.1.1.15 structural Model of Beam & Slab
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(1) Structural model of stab

The fioor slabs for each elevation is categorized into following 6 types in accordance with
their suppotting conditions. Supporting conditions applied . are . designed taking into
consideration of openings and pits for fbbhda_tion'_.of equipment, electric wiring and plpi.ng
" works, etc. The slab is designed as a two-way slab.

Type-1: 2 two-way slab with four fixed ends.

Type-2: a two-way slab with three fixed ends and one simple end.

Type-3: a"two-v}ay slab with threa fixed ends and one free end.

Type-4: atwo-way slab with two fixed ends and two simple ends.

Type-5: a two-way slab with two fixed ends and two free ends.

Type-6: a two-w__&ay slab with ona fixed end, one frea end and two simple ends.

Supporting condition and dimensions for each elevation are shown in Table
Typical diagramsbf bending moment and shearing force for each typs are shown in from
T-4toT80l216.

®
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@

SUPPORTING CONDITION AND DIMENSIONS

FLOOR LINE ° |SUPPORTING} Lx Ly
: CONDITION (m) (m 4
- i
R 1!
CEL.70.10 |1-2 TYPE-2 | 500| 7.00 |
§- (h=50cm) 12-3 TYPE-4 6.00 6.50 {
3-4,7-8 TYPE-3 250! 7.00 ¢
P 4-5,5-6,6-7 TYPE-3 6.50 7.00 |
g; EL. 65.00 - [1-2 TYPE-2 550 | 650 |
' (h=50cm) |2-3.4-55-6.6-7 TYPE-1 8.00 6.50
L  |sa7s TYPE-3 800 | 250
i - - | |
. EL.60.00 {3-4,67.7-8 TYPE-3 550 7.00
i (h=50¢m) 23,4556 TYPE-1 .00 7.00
i 1-2 CTYPE2 | 700 7.00
; EL.55.00 |12 . TYPE-4 4,00 6.00
| (h=50cm) 12:3 © TYPE-2 5,00 7.00
3-4,6-7,7-8 TYPE-3 7.00 250 &
: 45 TYPE-2 700| 400l
L 56 TYPE-1 8.00 7.00 |
'z 4 ' : i
i EL.50.00 |1:2.2-35-667 TYPE-2 700 1000 |
g {h=50cm) i3-4,4-5 TYPE-2 7.50 10.00
b I

- 1-15
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®

STRUCTURAL MODEL OF SLABS

TYPE-1:
TYPE-2:
TYPE-3:
TYPE-4;
TYPE-§:
YYPE. 6!

e L EILLLE Ly

_{
-t
Y
M

A e |

[

Ear ey iy R T

atwo -
atwo-
atwo-
atwo -
atwo-
atwo -

T e e —

way stab with four {ixed ends

way stab with three fixed ends and one simple end

way slab with three fixed ends and one fres end

way slab with two tixed ends and two simple ends.

way slab with two fixed ends and two free ends.

way slab with one fixed end and one free end and two simple en
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SLAB DESIGN

ELEVATION : 7010 _
LiNE: 1.2 TYPE= 2 _ g
h= 050 m | ' '

oL = ' 120 1jm2
it = 100 1m2
Wy =14DL + 1.7LL = 332 tfme
Ly = 700 m

Lo = : EG0 m
Lyfix= . .45

M= cWailxd? |
Q=g Wulx

c‘_ . : o . L
0039 Waflxz = 752 tm
0035 Wufixz= 304 tm
0074 WRiGixI2= 625 tm

Mx1
Mx2

1

Myl =

ONyz= 0 0221 Wil = 177 tm
Mymax Q077 Wu{ixi2= 65t tm
X1 = QE? Wuailn= Qe t
QX3 = 583 Waix= X
Qv = 084 Wolx = 913 ¢
LINE: 2-3 . TYPE= 4
k= ' ' 082 m
Di = ' 120 tim?
L= . . 1.00 tim2
Vo=t ADL + 1T = 338 1/m2
Ly = ' EEO0 m
X o= : ECI m
Lyilx = 168

o= o W {Lx.2
Fe VR 1

Yxl = Go7E Wol(bxe = 942 tm
M2 = 027 Whodba2 = 329 m
Yyt = COTS Waalxlz = 8.8% tm
My2 = CL022 Wulix'? = 285 tm
WMylme cirs Wolog2 = 3L tm
Qa1 = GES Wiaixn = 15,15 ¢
Tha = G Wulvs ogE
Syt o= T Woean= 725t
= AT Wolx s [A=SI

LIHE: 3-4.7-8 TYPE = 3

r= g&3 m

O = 120 Hime

Ll TO) t¢ym2

Wa=14Dl =¥ = 338 4m2

Ly = 7.00 0

Ly = LEl T

TR S W 8y

K= W L2

S= sWulx

Vit = EII Woilsiz = €61 Im

¥xXzmax 0023 Wo it = Geg tm

Myt = LAFS WUibxi2 = 708 wm

'v’}'? = Cove WoaLxE = S EZ tm

MyEmay QL W ilxi2 = 162 tm

= v3 B A4S . :
Ty - 387 - 1- §2 - : }"@



LINE : 4-5,5-6,6-7
- i
DL =

tL =
Wurs14D0+1.7LL =
Ly =

Lx =

Ly /ix =

K= cWailxi2

O = o, Wulx

<

Mxt = 0.057 Wu(lx)2 =

MxZmax 0028 Wi{oo2 =
Myt = 5053 Woll2 =
My2 = 0017 Wuailxiz =
Myzmax co1? Witz =
Gl =
Oyl =

D47 Wediln =
044 Wulxe

1YPE =
0.60
120
1.00
338
7.00
650
1.08

814
300
7.57
2.43
2.43
10.35
9.67

]

m
tim?
tfm2
tim2
m

m

tm
t-m
t-m
t-m
rm
t

!

- 1-83



SLAB DESIGN

ELEVATION:
LINE; 1.2
h=
Pl =
LL=
Wu =1.4D0 + 1.7LL
Ly =
tx =
Ly fix =
M= ¢ Yiuix?
Q= ¢ Wulx

<
Wyt = 0.082
Mx2 = 0.03%
Myt = 0074
Wyz = 0.021
Mymax = o077
Oxt = as57
3 = o3
Cryt = 054
LINE: 2-3
h =
bL =

=

W = 1400 + 170
iy =
Lx =
Ly/lx=
W = c. W {lx2
T= e Wulx

o
Myt = G078
Mx2 = 0.027
tyi = 0073
My2 = 003
Myzmax J.022
Tl = oS
x5 = Qez
oyl = 037
Ty e 37

LINE 1 3-47-8

h =

L=
L=
Vo =1400 + 1.7LL
iy =
Lx =
Ly flx =
= c.Wu.lx)Z
O = o Wulx

=
WXl = 0313
Mxzmax 0023
My = 0578
Myz = Q08¢
vemey QLas

1010
TYPE = 2 .
060
1.44
1.00
= 372
7.00
5.C0
1.40
Wullx)2 = 827
Yo (lx)2 = 334
Wu.iLx)2 = 687
Wo (L2 = 1.95
W llx)2 = 7.5
Wulx = 1049
Wy lx = 7.25
Wulx = 1002
TYPE = 4
0.60
1.44
1.00
= 3.72
550
600
1.03
Wu.(LX)Z = 10.43
Wu ilx)2 = 261
Viullx)2 = .77
Wu {lod2 = 308
Wiu{lx)2 = 3.34
W lx = 1226
Wy lx = 11.59
Wullx = 825
Wulx = 8.25
TYPE =
Q.60
1.44
1.00
= 372
7.00
2.50
2.8
Yiu.(ix}2 = 727
Woilniz = QL3
Wulilx)2 = amn
Woilx)z = 200
Yo ilx2 e - 200

m

time
Pime
time

m

tim2
f}m2
1im2

t-m
{-m
t-m
t-m
-m

-

tim2
{im?2
1im2
m
m

-m
m
t-m
t-m
tm

A :_;..__‘_‘_;;._“ A
' i

@

|

'1 L
I

Ii

|

\_\\“\‘*‘-‘-‘\,\b
+

Kerar b s B

Y 'Z‘-’ ' "\ !

M L.

1184

A - 1

L R A A A

VA



o = 1.00 Wulx =

929 1t
Gyt = 1.05 Wulxs 975 1
LINE: - 456867 T TYPE= |
h= 060 m
oL = t.44 tim2
e 1.00 tim2 '
Wust4DL + 1.7LL = 372 tim2 A e
Ly = 700 m .
lx = 650 m
Ly fix = 1.08 J '
M= 6. Wu(Lx)2 y ol
Q= ¢.Wulx 1
o 6 1 ‘
Mxt = 0.057 Wu.(ix)2 = 845 tm Y ;
Mx2max 0.021 Wu.(lx)2 = 830 tm e T |
Myt = 0053 Wuilz= - 832 tm
My2 = 0017 Wultz= 267 tm _*___Q e
My2max 0017 Wu{lx)2 = 267 tm
Oxt = 047 Wulx = R R '
Gyt = 044 Wulxs= 1053 1
i 16 Clz0
1 L
. A
/ 1 4 [ e N & (5:) ) r3 ¢ ,

|
J 1060

e L 5 v 2 v 2 g ‘;It 7:1-“

, '=. |

( , ‘

/416 czo
L AP 16 20
BETI TU SEMIEIS T &, 401

SLAS
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FLEXURE STRENGTH DESIGN

ELEVATION: 70.1
GIVEN: : S
fe = . 210 Kglem?®
y= ' o s00 ¢
rm 76 ¢m
pmax=3.78ph = 181 (%)
s = 0.90 (%)
;;."**"“"“""“_’— T Y =1 T )
i Mu b h Cd P As  |As(temp |As(edopt)l = As(sdop!) !
L BLER | femy 4 m) 4 dem) ] - {em) ® | (o) | o) ] (o | - welas |
» N . . oy . . ’
bouxt |osa? 1000 s00| 425| o042 €22 625 | twos| 1eicedom |
P M2 3.34 1000 - 500 425 005 | 209 626 | 1005] 1s16 @20 om b
Eopy 687 1066 ssoc|  <2s5) ot0f  4e@3 g26 | 1605] 1216 @20 on |
L Ny2 1.05 100.0 500} 428 0.03 122 g25] 1008| r1etn@ac om |
T 745, 1000 £0.0 42.5 cat| ast| e28l 10cs| tetc@Wom |
oMkt 1 10.AR 1o !  s00 25 016 6.62 €25]° 1065| 1 wie@200n |
% W2 ’ 361 100.0 £0.0 425 0.05 226 6.25 1005} 1ot @20em |
L ’ 277 1300 £0.0 228 015 6.18 6.25 1005 | 1 ¢ 1620 on |
i Myz 208 1000 §0.0 428 0.05 1.93 6.25 1005 t @16 @20 0n !
yzmax! 8.9 woo!| ool e2s| oos| 209] 625) 1006) 116 @20 0m
i Mxt | 727 100.0 £0.0 a2s| 013 458 625 1005 | Y ¢ 18 20 on
Pusemax 053 1030 00| . 428 00 0.33 €25 1005 te1ea@20on
E oy I g.71 100.0 500 425 0.13 5.51 625| 1005 tpi16 @20 0n
{owye 1200 1000 530 4285 003 1.25 625 1005 1216 @20 om
iyzmex|  2.00 1000 £00 426 0.03 1.25 625] 1005| 1 @16 @20 on
iove § B3 10C.0 £0.0 425 0.13 665 | - €25 1605 1010 @20 0m
juxemex | 830 1000 €00 £25 005 2.06 625 1006 | 1@ 16 é 20 on
Pyt ‘ 852 1090 £3.0 £25 0.52 525 625! 1005| 1 w16 @20 on
by 1 ver 00| eool 45| oos| 167] e2e] 1005 1416@20m &
Wy2max) 267 100.0 £00 425 0.04 167 628 1005 | 1 16 %20 omi
: i
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SHEAR STRENGTH DESIGN
ELEVATION 70.14
S S S S —
{1 j Yu bw dn h diadopt)] v
ewen | ton | e | em) | tem | em | ten) |
Pon | 10es wo| 1e22| 00| so| 27761
Ioxe L 725 10001 11,10 o] 42f0| 2778
© Ly L o103 o 1tco| 1897 €00 | €280 27173
i Oet &225: 1000 1878 50| £2E0L 27.7E
LoGxE ) t1E9, 1000 17.76) 536 L2EG 27.75
- Gyt e2s 1000 | 1264 so0| 4250 2776
CoLy3 4 BeE 1060 1264 £50] 4280 | 277
Eooxy 1 929 w00t 1423 50.0] 4280 2778
ooy | erd 1000} 14.94 £00 4250 217
bogyr j o 13E w000 ] 17.32 so0l| a80| 2175
Poop | e toaol teze; €00} a2f0 2775
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SLAB DESIGN

ELEVATION: £5.00
LINE: .2
h=
DL =
L=
Wue =140l +1.7LL =
Ly =
ix =
lyflx=
M = c.Wu.lx)2
G = 0.Wulx
. ¢
Mxt = 0072 Wu(lx)2 =
Mx2 = 0025 Wullx)2 =
Myl = '_ 0.066 Wu{tmz =
My2 = 0.022 Wu{lx?2 =
Mymax = 0.070 Wu.(lx)}2 =
Gl = 052 Wulxs
Qx3e . 0.38 Wulx=
Qyt = 082 Wulx=
LINE: . 2-3,4-55-8,8-7
h= :
DL =
L=
Wu =1.4DL + 1.7, =
Ly = ’
Lx =
ly/ix =
M= o Wu lLx}2
Q= c.Wulx
]
Mxi = G.OES Wu.(Lx)? =
Mx2 = 003 Wullx)2=
Myt = 0055 Wu.(lx)2 =
My2 = 0628 Wu (Lx)2 =
Myzmax 0014 Wu.(lx)2 =
axt = 048 Wulx=
i = 045 Wulxs
LINE 3-4,7-8%
h=
oL =
L=
Wu=14D0L +1,7L =
Ly =
Cokx =
Lyfix=
M = c.Wu.(Lx)2
Q= cWulx.
e
Mxi = 0881 Wullx)2 =
MxZmax Q020 Wu{lx)2 =
Myl = 0420 Wu(Lx)2 =
Myz = 0.080 Vullxje =
My2max 0080 Wallx}e =
s = 105 Wulx=
Gyt = 1.10 Wulx =

TYPE =
050
1.20
§.00
390
6.50
5.50
.18

7.35 .

2.56
665
1225
C 746
9.67
7.06
967

TYPE =
080
120
1.00
33
8.00
6.50
1.23

243
643
8.00
-4.00
2.00
1055
989

TYPE =
0.60
1.20
1.00
3458
8.00
250
320

763
0.42

887

1.69
1.69
8.97
9.0

2
m
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FLEXURE STRENGTH DESIGN

ELEVATION: 5.0

GIVEN: S
fc e ' 210 Kg/om'
ty = 4200 R
r= 7.5 ¢m
pmax=0.7650 = 1.6 (%)
ps= 090 (%)

| aimainbabalies —— == ‘i‘*

123 Ko B -] _h d P As  |As{temp)|As{adopl)l ~  As{adopi)
ecow | om | em | oo i em | oo [ tewd] tord| (emd | wemen
4 ) B . o - ]
Py - 7.36 100} 500 425 0.51 464 625] 1W0S| 116 @20 on
P wx2 256 1600 500 35| o004 160 626] 1w0os| i w16 @20 an
E Wyt €935 1000 €0.0 428 010 438 €25 1005] 1 @18 @20 om
LoMy2 22¢ 1000 800 428 003 141 625] 1005] 1 w16 @20 0n
? Mymax .76 000 50.0 425 014 4511 " B2s W00 | Vet @20 on

Mx ©.43 1000 £0.0 azs 0.14 €97 625 10650 1 ¢ 16 @ 20 om
t X2 543 1600 50.6 zs| 008 a4l | 628 1005] 1 e 16 @ 20 on
Byt 800 100.0 600 425 012 50| 625 1005 | i ¢ 16 @ 20 an
P owy2 400 1000} - 500 25| ©008| 281 626 1005| 1 @16 @20 an
Enyzmax 2.00 100.0 5.0 azs | 003 tes| ~ &28| - 10051 i1 2168 @20 on
P 7.63 1060 £0.0 425 0.41 481 626 1005] 1816 & 20 om
IMxzmax 0.42 100.0 50.0 @5 00t 026 625 1005} 19186 € 20 em,
P My - e87 1020 £00 425 013 £.51 €25 1005 1216 € 20 am
p My2 1.60 1000 £0.0 42 8 0.2 1.05 625 1005 1 & 18 @20 on
fMyzmax 1.62 10001 €99 435 002 1.06 525 1005] 116 @20 an
] !
It'-‘;:.: B —f—,-i-——r-__j:-_ e _::_l_-_——_-_ R e e e e o R SR TS =) .
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SHEAR STRENGTH DESIGN
ELEVATION : 85.0
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i oat bot0gs) 1000 | 1615 EOC| 4280 2775 i
fooyt 1 esz] w00} 1514 E0C ! 42€0| 2775
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SLAB DESIQGN

ELEVATION: €0.00
LINE: ~ §-2 °
h=
oL=
LL =
Wuo=14DL +1.7LL =
ly =
Lx =
lyfix=
M = oW (bx)2
O=cWulx
) ¢
Mxl = 0055 Wu(lx)2 =
Mx2= - 0018 Wuflx)2=
Myt = 0080 Wu(lx)2 =
My2 = 0.024 Wy (Lx)2 =
Mymax= 0061 Wuilgz=
Qxt = 045 Wulx =
Qx3 = 032 Wulx=
Qyt = 044 Wulx =
LINE: 34,6778
h=
DL =
"Ll =
Wu =140l + 1.7LL =
ly=
Lx =
Lyllx=
M = ¢.Wo.(Lx)2
G = e Wu bx
¢
Mx{ = 0078 Wu.(lx)2 =
MxZ = 0.030 Wu.llx)2 =
Myt = 0.070 Wu.(Lx)2 =
My2 = 0023 Wu.(lx)2 =
Mymax = 0.074 Wu.llx)2 =
Oxt = 055 Wulx =
Qx3 = 0.04 Walx =
Qyi = 054 Wulx=
LINE: 234558
h=
DL=
LL =
Wu 1400 + 1.7LL =
Ly =
Lx =
Lyflx =
M= o Wo.(Lxi2
Q= o.Wulx
[
Mxl = 0052 Wu.(Lx)2 =
MxZ - 0024 Wullx)2 =
Myl = 0056 Wullx)2 =
T My2 = 0018 Wu.llx)2
My2max 0.016 Wu.lx)2 =
Gxt - 048 Wyulx =
Qyl = 045 Wulx =

0.50
1.20
1.00

T
7.00
7.00
1.00

a.11
298
0.94
397
10.10
1065

- 157
10.41

IYPE=
0.50
1.20
1.00
338

7.00
5.60
1.27

7.93
3.0
7.16
2.35
7.5
1022
0.73
10.04

TYPE =

0.50
1.20
1.00
338
8.00
7.00
114

1027
397
¢
265
285

1.3

10.65

IYPE= 2

m .
time
time2
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FLEXURE STRENGTH DESIGN

ELEVATION ¢ . 80.0 -
GIVEN : : -
e = 210 " Kgrom®
iy = 4200 I
r= 7.5 cm
omax=0.75pb = 1.6 (%)
ps = 085 (%)
io Mu b h 4. P As  |As{lemp){As{adopt Ag(adopt) '
ELEM ! fm' femy 1 {em) {em) ) jLon )t o)} lon) (variilas :
S TR B = i B T ¥
boM { 2.11 100.0 £0.0 42510 014 £76 ). €25 -1005| - 1.e 16 @20 om :
Mx2 208 10C.0 €00 425 . 004 187 ] .626]..1005] 116 @200an !
Ny 9.94 1600 g0 | . 425 0.15 6.30 €25| 1605| 10106 @ZOom §
My2 397 1000 500 425 006| 249} - 625] 1005 1216 @20 om |
Mymax | 1C.10 1006 £co 225 0.8 60| 6267 10£5)( 1 aib @IOom |
P KXt 7% 1000 500 251 012 £.03 625( 1005] te16@2Daon |
Mx2 3.07 1000 s00| 425 6.05 1oz |. e2s| woesl twic @20 g
Myl 7.6 100.0 50.0 42.5 0.1, 454 626| 1005| 1 410 €20 0n
Myz 2.35 100.0 50,0 Q25| 7 003 1.47 625 1005|1916 & 20 on
 Mymax 757 100.0 00 a2s| - o 877 625| 1005{ 1 pi16 @20 0on
et ocer? 100.0 52.0 425 7 018 651 25| 1005 | 116 © 20 on
Mx2 | 297 000 50.0 @s] " 008 240] &26{ 1005} 1 w16 @20 on
Myt | 2 1000] 500 225 014 5.76 525| 1005] 1e10@20an
E My2 | 265 100.0 s00| <28| o004 165 625 1005| 1ot8 @Z20om
Ieyamax | 268 100.0 530 425 0.04 166 625: 1005| 1915 & 200m
SN VS R I R Y S . e
SHEAR STRENGTH DESIGN
ELEVATION 0.0
e - I R
1o ! vu i bw dn h  [d(adopl)| e
¢ ELEM | (on) | (cm) {cm) (cm} {zm) (lon}’ |
S SR B - o
f a | ooes| 100l 1M ] S0 4280 2775 F
Paaa 1 737 oo} 1rexl seog 283 % 2778 =
byt w04l 1000] 1695 600 <€280] 2775
. axt ; 1022 | 1000 1566 €001 4283 2775 |
Ox3 t 073 100.0 1.1 500 | 4286 | o778 I
ooyt boces 1000 | ieae €00 4280! 2775
oy o138 1000 1740 €00 | 4280 2175
Loyt oes; 1000 | 153 go0! a2g0l 2775 |
[ R - . o L_________]I
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SLAB DESIGN

ELEVATION
LINE: (.2
‘h=
DL =
L=
Wi =1.4DL +1.7LL =
Ly =
Lx =
Ly /ix =
M= e.Wu.(lx)2
Q= ¢cWulx
‘ ¢
Mxt = 0,103 Wu.(lx)2 =
Mx2 = 0.043 Wu.lx)2 =
Myt = 0.080 Wu.(lx}2 =
Ny2 = 0015 Wu.(lx)2 =
Myzmax 60018 Wullx)2 =
Qxl = 061 Wulx=
O3 m 055 Woulx=
Qyl = 0.40 Wulx =
Gy3 = 040 Wulx =
LINE : 23
DL =
L=
Wo=t4DL + 1.7l =
Ly =
Lx =
Ly Jix =
M = ¢ Wu.(Lx)2
O =ocWu.lx
¢
Mxi = 0090 Wu{lx)2 =
Mx2 = 0035 Wulx)2 =
Myl = 0074 Wuilxz=
My2 = 0020 Wuilw2 =
Mymex = 0.079 Wul(ix)2 =
Qut = 058 Wulx =
x3 = 040 Wulx =
Qyl = 063 Wulx=
LINE 34,6-1,7.8
h=
DL=
L=
Wu =1400 +1.7LL =
iy =
x =
Lly/lx =
M = ¢ Wu (ix)2
Q= c.Wulx
¢
Myt = 0910 Wu.[ix)2 =
Mxzmax 0.023 Wu(l2 =
Myt = 0.376 Wu.(lx)2 =
My2 = 0085 Wu.(lx)2 =

Qrl = 1.00 Wulx=

§5.00
TYPE =

050

1.20
1.00
3.38
8.00
4.00
1.50

557
233
4.33
0.84
697
B.25
7.44
5.41

541.

TYPE =
050
1.20
1.00
s ke
7.00
5.00
1.40

7.6t
295
6128
1.69
660
Q.80
676
6.96

TYPE=
0.50
1.20
1.00
3.3
7.00
2.80
280

665
0.49
7.02
150
5.45

m

ilm?
1fma
tfme

I-m
Im
m
tm
m

PRV Y

{imz
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1ime
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trme

t-m
tm
tm
t-m
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140 Wulxs=s

Wu{LX)2 =

Wu.{Lx)? = .

Wu.(lx)2 =
Wo b2 =
Wu.(lx}2 =
Wulx =
Wulx =
Woulx =

Wu.lx)2 =
Wu.(bx2 =
Wo.lbx)2 =
Wu {Lx)2 =
Wulx =
Wulx =

yi =
LINEY 49
he o
- DL=
L=
W =1.4DL + 1.7LL =
Ly =
xe
lyfix =
M = ¢.Wu (Lx)2
Q= oWuilx
¢
MKl = 0.105
Ma2 = 0.048
Myl = 0079
My2 = oMm8
Mymax = 0.081
Ol = 064
Qx3 Q40
ayt = 055
LINE : 56
he
DL =
=
Wu =14DL +1.7TLL =
Ly =
Ly =
Ly fix=
M= ¢ Wo (Lx)2
Q= cWulx
¢
Mxt = 0.053
Mx2 = 0.024
Myl = 0056
Myzmax 0.016
Gl = 0.47
Oyl = 0.45

930 1

TYPE =
0.50
1.20
1.00

.83,

1.00
4.00
.75

668
2.60
427

0.70 |

4.38
8.26
5.41

7.44

TYPE =
060
1.20
1.00
3458
8.00
7.00
1.14

10.43
397
9.1
2.65

11.12

10.65
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m
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1ime
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FLEXURE STRENGTH DESIGN

ELEVATION: §5.0
GIVEN :
e = 210 kKg/om*
ty = 4200 .
r= 75 om
phax=075pb = 1.61 (%)
ps = Q.90 (%)
e i — — = - ! —_—— —— .I =
15 hlu b h d p As {As{temp |As{adopt) As(adopt)
¥ ELEM {t-m) {cm} {em) (o) {%) { o} _q(__c{n' Yl fen) I (vamillas)
Mxt 5.57 100.0 £0.0 425 0.08 360 | . 625 10056| 1 ®16 @20 om
Mx2 233 1000 £0.0 €25 0043 1.45 €26 1005 ] 116 @20 an
vyt 433 1089 50.0 28 0.06 2.7 525 10051 1 016 @20 o
1 my2 0.6 1000 £5.0 426 0.0t 051 625 1005 | 116 @20 en
My2mex| 087 1000 500 425 0.0 0.6t 628 1065 116220 an
EoMx 76t 100.0 800 425 011 480 625 10051 1 @16 @ 20 on
Pomxz b 295 1000 s00] a28 0.04 185 | €25 10081 1 w10 €20 om
Ponys €28 100!  e00 426 002 3.94 525 $005] 1 @16 ¥ 20 an
§ My2 163 1000 €99 2.6 002 108 £25 1005 ] 1 & t6 & 2D an
E Mymax 666 100.8 £2.0 426 0.10 420 625 1065 | 1 @156 €20 an
£ £56 160.0 £0C.0 428 0.10 412 625 1005 | 1 @16 §20an
vxamax:  04¢ 1020 £0.0 425 0.01 c3% 625 105 | 1 ¢ 16 & 20 on
i | 7.2 yooo| €00] 428f o012] s00| 625) 1065| 1 w16 £20m
L 1,89 106 0 50.0 a28 0.03 .12 625 1065 ! #iG @20 on
: ££8 sooo| soo! 42s| ooe]| 3s7| e25| 1005} 1416 &20om
f 260 100.0 5.0 25 0.04 1.62 625 10651 1 815 @20 an
227 1000 £00 425 0.06 268 §25 1005 | 1 @ ib €20 an
N £70 1000} £30] 428 0.8 044 525 10C5 ¢ 1616 w320 an
1% 235 1838 £5.0 425 0.05 275 g2s W00E] 1 alb @20 on
! 1043 100.0 £0.0 425 G.16 6.62 £25 1605 | ¢ =16 % 20 an
i 337 | 1030 £230 £z 006 249 g2¢ 10051 1 816 & 20 on
TNyt o1 000 856 25 0.14 878 628 1005 1 # 16 € 20 on
irvemax!  zes w00l ool #28] 004 1651 B25f 1005 |
S TN AU -3 VRS U SR SOV S -1 MU
SHEAR STRENGTH DESIGN
ELEVATION 550
f*‘gm"i’_‘_'__ﬁﬁytﬁ"—'“'f' ‘f‘r' TR SR T
o vu bw | do . b [d{adopt) ew
Leem i vy | e | em | _f_f_fka_.g?@_Lth_ ]
i i P o I
PGxr | B26) 100G 1 12531 500 42504 27.75¢
Poxa bo7as ool 1139] eco| <2s0l oryst
Poyt b g4 1600 825 I £00} #250| 272754
fop 1 osa 1000 ezl so s269] 2775}
. oy ;s oot 101 gan| s2g0| erys|
oot | 676 100010 103 I £0. 2280 | 2998}
Tox3 y 9%s 100.0 13721 £20 e3601 grac b
bogyr i ean weo | 294, sa¢| <286 ard
Do 1oess 1000 | 13241 sv0! <zeol 2r7s]
i Qyl g28 1000 j26% 1 550 42601 2775 |
oow car] 100! ezel sa0| 280 2776l
Toonx 744 100.0 1nazl a8 4250 2775 !
tayt [ otazy 1000 1703 | eaol 4280) 2778
Pogx ¢o1cest tos0) ea ! e0f a2sa} erys!
fermigemmd ez ians _--.‘i.::—.:-. -:..‘:_*.:‘ﬁ:"::—'-_—_'i.—_::__-_:ﬁ_ = .;.—-::__"*“rﬁ.‘!




SLAB oasmN

( &) ELEVATION:

LINE:  1-2,2-3,5667

h=

DL =

LL =

Wu=14DL + 1.7TLL =

Ly=
tx=

Ly flx =

M = ¢.Wu.(Lx)2

Q= oWulx

¢ .

Mximax  0.080 Wul(lx)2e
Mxi = 0079 Wu(lx}2 =
Mx2 = 0038 Wi (liz =

Myl = 0.059  Wu.(Llx)2 =

My?2 = 0.008 Wu.{Lx}é -
Mymax = 0013 Wulilxj2 =
axl = 061 Wulx=
Qra = 038 Wolxs=
Gyt = 0.43 Wulx =
LINE: 3445
he
DL =
tL=
Wu=14Di + 1.7LL =
Ly =
Lx =
Ly flx =
M = ¢.Wu (Lx)2
Q=¢cWulx

c
Mximex 0078 Wuilx)?2 =
Mxl = 0076 Wu{lx)2 =
Mx2 = 00634 Wu (b2 =
Myl = 0.058 Wu.(LK)2 =
My2 = 0011 Wu.lx2 =
Mymax = 0013 Wullx)2 =
ot = 052 Wulx =
LAY - 0327 Wulx =
Cyl = 048 Wulx=

5000

TYPE =
- 080
1.20
100

358

10.00
7.00
1.43

1326
©13.08

829

977
1.92
218
12.07
8.99
10.17

TYPE = .

060
1.20
1.00
338
10.00
750
1.33

1483
14.45
6.45
1t.22
2.09
2.47
1318

.30
1217
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tfm?
1itn2
time
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FLEXURE STRENGTH DESIGN

ELEVATION : : 50.0
GIVEN ¢
fo = T 210 Kgram?
ty = T 4200 '
= ) ) 75 cm
pmex=0.75pb = LG (%)
ps= 090 (%}
R S - R R —
i D Hu b h d P As  jAs{temp |As(adop Asfadopt)
Feve ] am | om | em | em | oo oyl tomyioon)t  cames
i!:.mmax 1325 100.0 sco a5 Q.20 g.45 €261 1003 1215 £ 20 om
PO 1308 100.0 550 425! 020 8.4 625| 1005 1168 220 om
P2 €29 1000 | oo :428] 009 3.06 628]| 1005 1016 @20 o
£ oMyl 77 100.0 £00 425 018 619 €25 | 10051 ! ptE €30 on
E My? 1,32 100.0 €00 426 002 083 625 10.05 1«16 & 2D on
ik‘-ymax 218 1600 0.0 426 602 1.35 625| 10605 1 &1L ¥ 20 om
Iximax] 1483 100.0 500 A28 022 948 625| 1005| 1 w18 @20 on
E X1 14.45 1000 so0| 428 o022 923 625] 1wos! 1¢16 @20
s Mxz €46 100.0 £3.0 428 0.10 £.07 625! 1005| 1w 16 & 20 on
! Wyt 11.22 100.0 £30 48 0.17 7.42. €25 1005 1 @16 @20 om
i My2 | 209 1600 50.0 4251 003 1.3t §26{ 10051 1 2156 w20 an
iMymax | 2.47 1000 sopl  225] 002 16 625 1005 1€ £ 20 on
[ S L A b1 N
SHEAR STRENGTH DESIGN
ELEVATION : 50.0
e s - z
i 1D | v bw dn h - jd{adop) s |
¢ ELEN ! (ton terd 1 (o) ) | oteey ! ifom
i 3 i B i i - o !
P 1+ 1207 10001 1648 sopt 42601 2775
boa s 120] 1a77] so0| <280| 273
E Gwl | 1047 100.0 1653 €00 42 50 27.75 |
L Gx lot21e 100 201g!  sa0| ws0; 2ris|
¢ w3 38 1000 ) 143 €00 | 4263) 27.75
ioayr LAz won | 1sea soc| 4280|2775 !
5 -._____i_.___‘ﬁ.i____:__;__.___k.ﬁ___.ji . B R [ h

1~ 195



(7)

SLAB DESIGN
MOTOR ROOM

~ ELEVATION :
LINE:  1.2,3-4,5:6

wu.lx)2 =

Wu.(Lx)2 =

wu.(lx)2 =
Wu.(Lx)2 =
wWullx =

h =

DL =

LL =

Wu =140L + 1.7LL =
Ly =

iy =

Ly JLx =

M= cWu (2

Q = ¢c.Wu.lx

c .

Rl = 0.053

Myl = 0.053
© Mx2 = 0.018

fdyamax 0.018

Qxi = 0.44

Qyt = 0.44

Wulx =

LINE:  2-3,4.5,6-7

Wi{lx)2 =
Wu.(lx)2 =
Wuilx)2 =
Wu.(Lx)2 =
Wulx =

h oo
DL =
L =
wu =140L + 1.7LL =
Ly =
Lx =
lyfix =
K= cWu(lx)2
0 = ¢.Wulx

¢
Ky2max 0.010
Mx1 = 0.083
KMx2 = 0.042
tyi = 0.058
Oxi = 0.50
Qyl = 040

Wulx =

50.00
TYPE =
2.00
480

. 2.00
10.12

" 8.00
8.00
1.00

34.33
34.33
11.66
11.66
3562
35,62

TYPE =
2.00
4,80

200

1042

800 -

£.00

133

3.64
30.24
15.30
21.13
30.36
24,29

4(mot_or floor) A-B line

1

m
t/m2
t/m2
t/m2
m

m

t-m
t-m

t-m

t/im2
t/imz2
t/ m2

t-m
tm
t-m

1~ 1-9b
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FLEXUAE STRENGTH DESIGN

MOTOR ROOM 50.0
@ GIVEN : -
_ : fo = 210 ¥a/omt
' Ay = R 4200 '
r= 16 ¢m
pmax=07ipb = 161 (%)
ps = . © 090 (%)
E D ‘Mu b h d op As [As{temp}] As(adopt) As{adopl)
i__g!.EM i {tm {cmb {cm) (cm) (%) (an' )} (o) | (om®) {varillas)
E Mt 84,23 10001 2000] 1928] @ 002 473 2500 2534 | tp22@15o0on
Iown 34.33 1000 2000 1825| 002 473] 2500 2634 1822 @15o0n
Powx2 11,66 1600 | 20001 1926 o0 160 2800 2534 | 1 e22 @15 0on
EMy?rnax 1166 1000 2¢0.0 1926 001 1.60 25.00 2534 | 1922 @15 on
Fuyamex 364 1000 | 2000 1925 000 050 2500 2534| 1 e22€@15om
PoMx 3324 1000 | 2000] 1925 0.02 417 | 2500 2534) 1g22@150n
PoMK2 1630 1000 | 2000] 1925 001 2.1 2500 2534 1822 @15 on
o 2113 o] zo00| 1925] 002 2 91 25.00 25.34 1222 @15 on
§ S S S . I R N
SHEAR STRENGTH DESIGN
MOTOR ROOM 50.0
=TS e R e e == ==
5 ! . : .
¢ 0 ! v bw © dn h d{adop)! oWz’
B e | com | om | ey | om | em | com |
] H | '
Toow ] sEes I 1000 5487 | 200C! 19280} 12567 §
iyt Loose2 100.0 £LE7 20001 19250 12567 §
Doawr [ w3 16051 4650, 2000 10250} 12567 |l
Pooy ) a2 10001 9720} 2000| 19250 12567 3
R J,-..—..; [ESE SN R RN FURPO S

Ry - A



(8)

SLAB DESIGN : - - | < ¥
Floor sfab for gantry crane |

The floor s designed as a fixed beam with uniform load of 1.0 t/m2

TOTAL STATIC ULTIMATE LOAD :

h = 100 m
. DL = 240 t/m2
LL = 1.00 t/m2
Wi =1.4DL + 1.7LL = - 506 tim2 .
L= B0 m
Mu = Wal*/12 = 2699 t-m
Qu=Wu.lj2 = 20.24 ton
T I e I
| ] o
. N )
| § ! oy @
|~ I . ‘:;—«—::’:'":_NJ ' I-K__'__}-cf_:
i P T :
1 | DO . L]
Z E
| v
8,000 . o
S
Al
g
[1a)

W= 1.00 x 2.40 + 1.00 = 3.40 t/m?

% = 8,000 J 2 A |/ 8 E

— ANSANAN,

~1-9%



FLEXURE STRENGTH DESIGN

Floor slab for gantiy crane
GIVEN:

fo= 210 KoAm*
iy = 4200 .
= 7.5 e¢m
omax=0.75ch= 1.61 (%)
ps = 090 (%)
TTTY T YT T T T !
o Mu b h d P As  |As(temp)} As{adop!) As{adopt) f,
Cerem | oamy 1 tom) | ey [ emy | 06 | (om?) i tomt) | Com') o dvacillesy &
{ wor | 2s00] to00| to0o| e8| o00s| 780 1285| 1871|120 @20 m _If
] 4
U S S — B SN S — e
SHEAR STRENGTH DESIGN
Floor stab for gantry crans
i | 5
1D | Yu - I bw dn h d{adopt) eV
ELEM | fony ! e em) ! emd se1) i Gien)
[T T T - T
P ; 23241 100 S| 1000f ers0 60.3':i
4 { ]

1-1-99



{9 Roof

=, soC

4,500

(EL, #0.10 m)

-

200 800
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11,000




/

| 27677[ -- / 2. Jo. fe)

Sfﬂf— C(Jé’z'ﬁ-[d' lj‘//-f O.20x .40 = o g8 7hca?'
= p.do That

Mo tor tieisb? < We e 220200 =
//df - ‘ZOGLO" )1/3 = .0. 20 7/&({2

W !4(048+ﬂ4&’) 417 (020 )= 457 7/

i

7 ) S B

7Af am:?;[ ok 43 ,5/@5“,&0/0,4 <2 ﬁz/a ety S/a/ﬂ
W/?Z /ﬁa’y /?xca/ e/ Q%/,a@,,f ” y

W= 163 T,
Ly fix = 22di= /.78

.

-—Z ' :
M = 0082« 147+ drl e  pges T

_L_/;fzs_ 0.028 « I7e dT s 42l v

‘ _P_/Yf = a._cur? ;e G = LB7 v
We « 0070 » /090 & = 032 ¥
Q= 062 , Ml a5 = 3.67 Jere -
Qv = 9.45 y £ 7% as =~ A28 Jee

pocpcq s foo c:/= /7 %5.:2/67
| < eco.

P= ol e Hes 4.8 emyw._ L= Jb 2 6/2:;" (.52
: /Smr‘zz e 2.80 w;’/w- /;ﬁ/y.%,f ‘ T

-1-10)

Murcrs 2.6/ 7T e




,I’,f) BEH S
a) pEpy 8" | |
74/ becee 75 5/&&4?&(@’.6/ @0 .a_;%}"éx/ beceer.
Loads - i | | S
— feff- u)@-*glﬁ’: W= orrodred= é?fé_ '7%4{ |
- Z&M’/é}m boadd = s Thet

(<), wioiwec? (o) e sheanis force(Le) e
e e é/ Uz % ,/424(/%4}5'60/ W%‘fﬁa /-72@{/00/
belw o S ' S

’4 ‘/_“]’[/- [ j}x /z RUE um/'ww loard o /éar |

’4 | g g cwifpie load of beac.

j/_ﬁﬁ_____.,,é MY._ _____._P_

| ch.c/u).qfl_zf;flrz 3 :_ | &
Mow w. Mofo + 1l F EY
o= . Qofr + L Ly | | |
Jn She @bove a%é/&wz coefficiee’s of Ao, A’o/% e
 Eofu) e ﬂ%”,érzmzcﬂo"éy /%/_éé/?b of éf/}’"'f/fa?dé’/)
b sloot cppace lasglh (Ln) awd Gonphicolly oprcstes
S 26 - ._ |
= 1.67 T R 0.96x 1 d = 157 Tfer

.m"f‘
(O §

NP
_7f LY-ro b

j-\- 102

e



Voo Lo oo 10
(x ~ 40 T

B ). U e s

1]

{x 3.7
A [ x | ‘C/a/ Ma/w Qa/aj.
/.78 750 o =) &S
2.7/3 3.75 g4 _/¢,c7 &6

C= (47 (/aﬁfa".x) + f//z [;:54)_ (re)°= 36 72 T-ur
Mo= 757 (6.5 714.:0) + Yo (1.32) (22)° = sg.67
o= 157 (é-é‘f&é) + ’//.?_ (132} (o) = 24.56  »

Fud wowent = 12C =. L343 T-wue
Gonler vecwwat = Mo -0.66¢ = 36.09 Fu.

® L) eesw
Loads : |
- Swﬂ/: Zé@«'?ﬁf W= osoy 0a8x 24 = 296 7/4»:/
- 2&0,-/&»@; bad W= 452 That

M Y )-: Z.V/(;(:_ ‘?%5 = Z3
ﬁ .1 A CL?/:&:: ;53;7/;—4;; .

l Lx - C/W %/a/ &0 Sl .
Z.3 2.50 £9 /4.0 85

C--lo?

%



e 157 (r9) 4 Yhe (124) (§0)°= 2trE T
Mo = //5?[/40)# /Ag (/.,4) (f’gp) = BZ PO -
Qo= 57 (55) + Yo (138) (£0) = 1d-c0 To %

Jiwd- /(cpmeu?" 1.2¢C = 2'5.34 7w
_fea/"r Moweenl '/‘/o~ C.65¢C= 48 97 7:';4(

Groew: bz S0 (/ o G- Fo.
j(jﬁle fdﬁ( -¢Z&0

Flexvee

vean Mo PO A feeds
B’ praic 0. 43 Wi 280
8509 a3 290 [ESO
e’ 2. 24 0.28 9.20 12.50
72.97 0.78 424 1250 ®
SHIE ! o

V= 74.36 Tow 4!1/@- 24.48 Jow

Araiiy = 2,26 cd®  YSARZ: /& Bl C‘/'-so

g SPez

1-\=194 A



{C) Structural calculation of wall

% ' calculation model of walls are shown in Fig. 1.1.21

.
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1
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Loed
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R

L
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PLAN
( EL. P .00
- INRA : - —
@ .
@\l\ . EL}4¥s .00
: Motor 1‘1cor1 gs[,.so .0D "
Pump ]{oclmj gEL.‘}-S .OJ
J— EL. 40 .00

SECTION I-I

"Fig. 1.1.21 structural Model of Wall
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WALL DESIGM - ' o : %
BACK WALL  (Part 1) '

The front wall is separated inlo iwo parts,namely above EL. 55.00
and below EL. 55.00 a.

The wall belaw EL. 55. 00 m is treated as mass concrete structure.
The wall above EL. 59. 00 m is designed a5:a fixed beam supported

by the columns. . .
Caslculation model 15 shown beloh.

{earth pressure) ?0{00

Elevation 0 ¢ o
Flevation O : (uater pressure) 66,00 M
Elevation | @ 653,00 m
Eievation 7 &0.00 m
Elevation 3 : 355,00 m
£arth Pressure @

T2 E 1.00 t/a3

Ka = - 0.90

hi = : 5,00 o

Phi= I.Xa.ht .= 2.00 1

he = 10.00 a

Ph?= T.Ka.hZ = 5,00 t/m2

n3 = g 15.00

Ph3= [.Ka.h3 = ' 7.50 /a2
‘Surcharge Pressure o
he. = .61 o ' : @
fe= [, Ka.hs = 0.31 t/nm?

Water Pressure ¢

Pul= Tw.hl = 1.90 t/me
Puts Fu.h2 = 6.00 t/a2
Pui= Fu.h3 = 11.60 t/n?
70TAL STATIC ULTIMATE LOAD : ;
ELEV.i= , 63.00 m

E P;=Phl+PstPul = : 3.81 t/m?
Pui=},dPwtl, 7(PhtPs) = D 6,17 t/m?
L o= ' 4,00 w

Mul = Pul.Ll®/712 = 18.51 t-nm
Gul=Pul.L/2 = 18.51 ton
ELEV.2= 50.00 m

L Pz=Phz+Ps+Pul = 11.31 i/m?
PuP=1.4Pu11.7{PhtPs) = 17.42 t/m?
L = &.00 o
Muz= Pu,L2/12 = : 52.26 t-n
Guz=fu.L/¢ = 52.24 ton

1~ l—!cb




D Ld
£

L6600
£t 63.00

£l &0.00

3

El. 8500 )"

3¢Ps+Pwd =
Pu+1.7{PhtPs} =

-
- e

-

v«

5.
18.
28.

as.
85,

06 m
81 t/mt
&7 t/m:

L0 m
01 t-m
P ton

WAree
PRESSURE

}

EARery
FLESSUEL

Pao Phs Pus Fs

s, e
fetmmy

-

- 1= 1]



FLEXUAE STRENGTH DESIGN

BACK WALL (Part 1)

ELEVATION: 10.0-55.0
GIVEN !
fe = 210 Kp/on'
ty = 4200 '
r= 75 cm’
pmax=0.76pb= 1.61 (%)
ps = 090 (%}
B 1D Mu b h d P A |Asitemp |astadopt)] Aeladopt)
;gLEM (t-m) emy_ | femn} {em) (%) { an” (o' )| (o} . (varillas)
Mot 1861 | 1000] tcoo| e2s| oos| s3] 12s0| 57| 1s20@200m
Mu2 62 26 1000 | 1000 925 016 1524 12.60 15,71 1 820 @20 on
Mu3 86.00 1000} 1000 25| o027 2542 1250 2464 1 225@20an
SHEAR STRENGTH DESIGN
BACK WALL ({Part1)
ELEVATION 70.0-55.0
iD Vu bw dn h diadopl)| Ve
151‘-5rf11ﬁi'°q! fcm) {em) _ {cm) {cn) | {ton)
Out 1851 1000 | 2835 1000} 9250 60.39 @
Quz £2326 1000 | 804} 000} 20| 6039 - :
Qu3 ) 8601 ] 1000 13174 1000 | 9260 | E05 1 Ext 12 @ 20 om
: ! - e .
f‘! ff‘-ﬁfif) (-'—'-l- N A (_-10-(")
- - * 1
: AT Er I v e e nlUe
P L O S
] "‘ ' ; LI ﬁ s‘;}/ (] "u 301
459 ' ; ' j E
i P ;
LM e e e
DI sy gL o5l )
420 *lon s o yic)
—— ..-A".".-:_. ‘j ‘iz‘. f; l‘_:—":‘)
fEL L boc )

/7@

-\-1od



Hatl PESION

(2) fFronT waLL

The
znd nelow EL
The wall pel

(Part 2)

front wali is separated into tuo parts.nsaely above EL. 3%.00

. 95,00 .
ow £, 59,00 @ is treated as mass cencrete siructure.

Tre wall above EL. $3.00 m is designed as a two way =lab with

\hreg Tixed
Calcuietion

leveiion O
levaiion ]

o

ST R

El

.
L
Fal

o

Fw + hi

TOTAL STAHTIC
i(ihicithess
Wa =§.6 WL =

Ly *°
Ly =
LysL

x =
o= .uu.{ix
N

iaaix

Pixdi o=
Med =
fix5 =
iyl =
AT
dal o=
Qulrax =
vl =
i

A

ST

‘_..s -
& ~
LA

- Pressu

end and gne free end.
nodel 15 chown below.

! (uater pressure} 66.00
H \ 4 55.00 m
= 11,60 1/c2

ULTINATE LOAD

wall) = 1.0 m
' 15.4C i/m2
19.0¢ m
8.00 a
1.73
S
C.O08 e {Lx}2 = 7.88 t-a
G,O05 ku fir)e = 6,93 t-m
G.035 Hu. (L2 = 45,34 t-m
G085 Wu.ilsld2 = 4,35 t-a
C 008 Wa.(Le)I = ;.88 t-a
¢G.01 Hu.ir = .23 %
Gu33 La, by 4:1.89 1
0.38 Wu.ty = 45.62 t
ol e
- /!
[ ——y
- - L _ .
- g -

[}

s



FLEXURE STRENGTH DESIGN
FRONT YALL (Psrt2)

GIVEN :
o= 210 Kg/im*
ty = 4200 . "
f= 75 cm
pmax= 0.7%pb= A8y (%)
ps = 090 (%)
Sz oTs = - - : - 1
iD Mu b h d P As  |As{temp)|As(edopt . As{edopl) i
i ELEM 1 itm) _{em) {cm) {cm) {9%) (ot }| (en') | (o’ {verillas)
"oinha _— o . g
. , ‘ _ i
Mxt 783} - 1000 100.0 926 0.02 226 i2.60 1871 18208220 om \
C Mx2 £.G93 1000 100.0 @26 Q.02 1.4% 1280 16.71 120 @ 30 on
Mx3 45 34 1000 1000 92.5 0.14 13.19 12.60 1671 ' 820 % 20 om
My1 4435 1000 1000 g2.8 0.14 1299 ‘12.680 157 Ftr20€@ 20 on
My2 7689 1000 1000 g26 0.02 226 12.80 €71 1e20w 20 om
SHEAR STRENGTH DESIGN
FROHT WALL (Part2)
r_‘_';‘_'*““ Sm== ———— =3
E iD Vu bw dn h |diadop)] o
§ ELEM | f{ion) (em} {em) § fery) P fem) {len)
e . =
E Qud 1.22 1000 1.89 160.0 92.80 6033
tCamex | 4183 1000 ] 6418 1000 59250 | 6039
P Oyt 45.82 1000 7.7 1000 92.50 60.032
£ !
- . - [
4 ‘.,
; :
! " -
! ’
,’ l‘:! .
i o
/ !
; s o \
D A w2\
1 N
Ly ‘ ?\.J: HG ."'.'uz
._.)i’ ___-.__.____(._.. P
i
(o

\-‘_ \-

776



B

WALL  DESIGH
(3) PARTITION UALL OF INLES

The wall is designed for seismic forces,
The loads acling on the wall are

le-) Iinlernal forces due to seismic load and
2.-) Dynamic¢ water pressure due seismic load.

The wall is designed as a fixed beanm,

Elevétioﬁ 0 : {waler pressure) - 66.00 @
Elevation 1 o . © 42,00 o

U (thickness wall) = 0.50 a
Seismic Force

Wi=0.15 W.= ' . 0,18 t/m?
Dynamic Water Pressure !

W2= 0.875 Wo.Kh.,f (H1.R1l) = 2.463 t/m?
TOTAL STATIC ULTIMATE LOAD :

E W= WitWZ = 2.81 i/m2
Wu=1.4 (W1+U2) = 3.93° 1/m?
L= T 8.00 M

Mu = Wu.bL2/12 = 20.95 t-m
Gu=ku.L/? = _ 15.71 ton

g M= 66.00| |
hy
" .
. | EL. 49 D
: \5:1543[. 600

[Dynamic waterx pressure) '

A-1=10

J

500

8,000




FLEXURE STRENGTH DESIGN
PARTITION WALL OF INLET

GIVEN !
re = _ 210 Kglom®
fy = @)t
r= 75 ¢m
pmax=076pb= 1.61 (%}
ps = 090 (%}
1D My b h Cod p As  (As(temp)) As{adopt}  As(adoph)
ELEM {t-m) {cm) fem) {em) {%) (en'){{an }| (om*]) " (varllias)
My 2095 | 1000 50.0 2% o3| 1355 6.25 1I571{ 1¢2090200n
o ' - 643] 1418230 on

SHEAR STRENGTH DESIGN
PARTITION WALL OF INLET

D Vu bw | dn | n  |dsdopy| ow
ELEM | tion) (em) {em) (cm) . fem} {ton)
l U 15.71 f000 | 2407 so0| 4280 2275

N\

. T P g T
—_—
-
e
ot

’
4
4
) L L
‘ ! 120 <lzo
L AéIE{ED |
»\,_:/4:" v T v b — |
5.-5-9 |
A 3 ] . ¢ : .c
-/ . - ~ . N
1918 ¢fzp

1112 T 2



30-Sep-94

% wALL - DESIGH |
() S1DE upLL OF TRAWSFORNER YARD SIDE  (part &)
The side wall of trarcformer yard side is separated inte (4) paris as Shown below

1.} Parl A
Fart # 15 designed ac 2 fixed beam supported by wing wall of inlet.

- E£xternal load act on wall
W= qo+P = g.ha + T n.Ka

The external loads atl Each'elevation are calculated as Tollows @
—ElLaimaxn) 70,10 ® i

- Z1.i= 41.60 &
ho= 268.50 o
D= 1.8B0 1/nm3
ka= Q.50
0= 1.00 t/nt
Wi= q.XKa+l ., h.¥a = 26.1% t/at
Gol=1.7& = 44,45 {/m?
- g£l.2= 50.00 m
ho= 20,10 m
f = 1.80 t/a3
‘ Ke= 0.50 o
{% o= 1.00 t/e? :

- o= g, Ka+l.h.Ks = 18.59 /a2
Yug=z) 7w T 31.60 trsmd
- Ei.3F 5.00 m
b o= 15..‘.0 m
r = 1.8¢C trad
bas T/
c= 1.00 i/m2 :

Wi= g.kKasl.hoKa = 14.0% i/m?
LUe3=1,7¢W = £3.?% t/e?
- £1,4= L6006

n o= i0.10 m

o= 1,80 L/,

fa= 0.59

n= 1.00 Lrme

vtz g.hetl .hoka = 2,5%% {7l
gzl 7w = o 16.29 17
- £1.8= &%, 00 o

ho= T N LI

T = 1.80 tral

Les G.30

2= .00 t/mi

% | e



————————

AT T T

+
]
]

+

| SR -

'35.33
(2]

66,57
" Ho.00

3
]
1
1
pe -
-
. .O“
-1
T

EL.’

5.09 t/m?
- 8,63 t/ml
55.00 | -

27.81

50.00

129.05
110.61

(]
.
L3
[
L
L

7.00 m
141.60
R U B iRttt bl
181.52
155.59

q.Ka*F‘h.Ka =

=170 =
Wu.L2/12
Wa,L/2

(m)

Qu (1)

Bending moment and shearing force atl each eslavation are calculatéd'as follous :

I Aainbete bl Tl bbb Sttt

30-Sep-94
fa (t-0)

Ko
Wud
ftu
Gu
EL.
p

30,000

\- -1 1g

-':‘.'n‘?ﬁﬁ‘l




FLEXURE STRENGTH DESIGN
SiDE WALL OF TRANSFORMER YARD SI0E (pert 4)

PART A :
GIVEN ;
fo=m 210 Kg/om'
ty = 4200 *
[ 7.5 ¢cm
pmax=0.75pb = 1.61 (%)
p's = Q. (%)
D Mu b h d p As  |As(temp)| Aa{zdop! Asfadopt)
ELEM {t-n1) {em) fem) (em) (%) {om*} ] (aon )} ]| (em®) {varillas)
Mut $61.52 100.0 250.0 2425 006 2060 3125 @17 132025
Mu2 129.05 100.0 2600 242.5 0.6 1415 31.25 247 1 232 @25 an
Mu3 978t { 1000 260.0 2425 0.04 10.73 3128 a7 tp32 ©25on
Mué 6657 100.0 2600 2425 003 7.2% 3125 3217 1 832 @25 un
Mus 35.33 100.0 250.0 2425 0.02 3686 31.25 247 | .t 832 @25 on
SHEAR STRENGTH DESIGN
SIDE WALL OF TRANSFORMER YARD SIDE (par1 &)
PART A
1D Yu bw dn h d(adopt) it
_EL_EI&_&_“ {ton) {cm) {cm) {cm) {em} {lon}
Qui 155.50 1000 | 2383 2500 | 24250| 18851
Q2 11061 1000 | 16043 2500 | 24250| 15981
Qu3 83.84 1000 | 128.42 2500 | 24250| 15831
Oud 57.06 100.0 07 .40 2500 | 24250| 15881
Qus .29 100.0 4610 2500 | 24280{ 18831
1§eeifzo
e .
03 v - ;:) [] ¥
1
250 e . fd‘ZO 5/20
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WaLl DESIGH

SIDE WALL OF TRANSFORWER YARD SIDE (part 4)
The side wall of transformef yard side is‘sebafated into (4) paris as shown beiow

2.} Part B .

Part B is designed as a two way slab with lhree fixed end and one free end.

66.00

£L.0 (water pressure) "
£iL.1 (earth pressure) 70.10 o
EL.2 ‘ 49,50 m
his= 16.5C m
hl= 20.60 m

Q= 1,00 (/at
I = 1.00 t/m3
Ka= .50 .
qo=g.Ka= 0.50 {/m?
ql= [.Ka.hithw = 26.8 i/nm?
W= qotgl = 27.30 t/m2
Wul=1.,7q0 = 0.85 i/m2?
WuZ=1.9%l1 = 40.20 t/m?
1 (wall thickness) = 2.90 m

Ly = 20.80 @
Ly = iz.%0m
Ly/Lx = 1.63

fending moment and shearing force are calculated as follows @

M= c.lu.(bx)E

8 = c.ku.by
TRIAHNGULAR LOAD
Mxl = 0.009
a2 = 0.005
fxd = 0.045
fiyt = 0.044
My? = 0.010
Gxl = 0.0%0
0v] = C 0,380
Gximay = ¢.330
UHIFORM LOARD

fx1 = 0.083
fixeg = 0.042
vl = 0.000
Myl = 0.059
Miy2 = 0.010
Gxl = G.500
Gyt = 0.489
Qximay = Q. 000

Wu,(bx)2
Wu.{lz)2
Wu. (Lx}2
Bu,{Lx)?
Wu.(Lv)2
Bu.lLx
Hu.Lx
Wa,Lx

non

Wu, (L}
o, (Lx)2
Wu.(Lx)2
Wu.(Lw)2
Wu,(L¥)2
Wu.lx
Wu.bx
Wu.Lx

WooMon

" n

56,53 t-m
Jt.41 t-m
282.66 t-m
276.37 t-m
&2.81 t-m
25.13 t
190.95
165.83 ¢
11,02 L-m
5.58 t-m
0,00 t-m
7.84 t-a
1.33 i-m
5.31 ¢t
5.10 L
0.00 1
-1~ b
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e
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FLEXUAE STRENGTH DESIGN .
SIDE WALL OF TRANSFORMER YARD SIDE {pwrt 4)

PART 8
GIVEN:
fe = 210 Kgim®
ty = 4200 '
= 75 om
pmax=0.76pb= 1.61 {%)
ps = 090 (%)
1D Mu b h d P As As{lemp |As(adopt) As{edopt)
__gkl?_M (-m} (e} {cm) tem) - (%) {an) | {an" )] {on') {varilias)
Mut 6765 | 1woo| 2500 | 2425 0.03 7.40 | 3128 217 1 @232 @25
WMz 3663 1000 250 2426 002 4.04 3125 3217 1632 @25 om
Mu3 262 .66 1000 2s00 2425 0.3 31.94 91.25 3217 1 332 @25 on
Mud | 2840 1000 25800 2426 0.13 3149 31.26 3217 1 232 @25 on
MuS &4.14 1000 | 2500 2426 a0l 7.02 3125 217 T332 @25 on
SHEAR STRENGTH DESIGH
SIDE WALL OF TRANSFORMER YARD SIDE (part4)
PART B
=
E o Vu bw dn h o d{adopl)| e\
;ELErvi fton} | {cm) {em) {em) {cm) {ten)
i :
Gt 3044 | 1000]| 452 2500 | 24250 | 15831 _
o | 16605 1 1000 30080 250.0) 24250 | 156111 £E6 12 @25 om
P oous | 1esea| 1000 | ‘28401 ] 2600 724280 L ISB3T 1 £ 12 @25 om
S | . L ]
(f"‘fﬁ : ‘!;' ~
’ — i
. w } -| -r f.i U ] 3
. i -
gD \ 5 relvo ;/?'-:)
€ P . !
L' .i‘ :)] ¥ ‘!f‘ ] ) [
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Watl DESIGN

SIBE WALL OF TRANSFORMER YARD SIDE ({part q)
3.y Part C

Part € is designed as & fixed bean.
{ (thickness wall) = 2.50m

- External load aci on wall

W=qo+P=g.KatFs. h.Kathu o _ _
ihe external loads at each elevation are calculated as follows

-EL. (water}= 65.00 m

“EL.tmaxy= 70,10 m

- fi.1= 50.00 o

h = 20.10 m

hws . 16,00 &

= 1.00 t/m3

Ka= 0.50

o= 1.006 t/m? ; . R
Wizg.Katls.h.hathw = 26.5% t/m?
bui=1.7¢g.Kat1.7Ts,.h.Kat].4hu = 40,36 t/m

- El.e= 55.00 . ' .
n o= 15.10 m '
b= 11.00 & o o &
F = 1.¢0 t/m3 .
Ka= 0.50

= 0.61 ] .
We=g.Ka+Fs.h.Kathy = 17.05 t/m?
Wuz=l.7q.Ks+1.7Fs,h.Ka+i,.4hu = 29.08 t/m?

- £1.3= &0.00 o

h = 10.10 m-

hi= : 6,00 m

HE 1.00 t/ad

Ya= 0.50
= 1.00 t/me

3=g.Katia. h.Kathw = 11.59% {rm2
Hoel=l,.7q.Ka+tl. Zls.hoKa+l . dhw = 17.83 (/m?

- £1,4= .00

hh = 95.10 m

hw= 1.60 o
o= 1.00 t/ad

haz 0,50
5% 1.09 t/al
vi=q.ha+Ts . h,kathw = ' 4,05 {/pt
Wud=l.70.katl. 7T, n.Katl.dhw = 6.58 t/n?

A-v-18 . S /g‘g



Bending moment and shearing force at each elevation are calculated as follows
Mu = Wu.L?/12

Quz=blu,L/2
L = 4,50 m
B Frmm——— = b ——— Frm t
LEL. (m) ¢ 50.00 ) -55.00 ) &0.00 1 &5.00 !
g g T fo == froc = ¥
Mo (1-r)! 162.01 ' 102.40 ) 62,79 0 23.18
Fo-————— - o e fomie - t
‘Qu (1) ! 131.09 ' 94,53 ) 57.96 ! 21.40 !
ommmmmem PP e b mmmmme ;
g v y
R i d
Tf {1 { :
7 f’
/ 2
L _
ﬁf7L___y__.ﬁd._ﬂ"“HJ*
1 207 /Zc)
./ .--‘:_I- '.A_’ _—l [] "@A & L3
N
£~ - f?ézz?{'/écp
s : — ) F ::) I
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FLEXURE STRENGTH DESIGN
SIDE WALL OF TRANSFORMER YARD SIDE (par! 4)

PART C
GIVEN :
fo = 210 Kg/aom'
ty = 4200 .
= 75 ¢m
pmax=0.750b= 1.61 (%)
ps = 090 (%)
1) Mu b h d p | Ae  |As(temp |Actadopt) As(adopt) <
_ELEM {t-m) {cm) {cm) fem) {%) (om*) | {om" )} (an) (varillas)
At §42.01 000 2500 | 2426 0.05 16.61 31.25 2171 1 #32€25n
M2 102.40 1000 2500 2425 005 11.23 31.25 A4 1te32 @25 an
Mu3 62.79 100.0 250.0 2425 0.03 65867 91.25 32.‘:? 132225 un
Mu4 23,18 1000 2500 2425 0.0 253 3125 QA7 i 832 @25 on
SHEAR STRENGTH DESIGN
SIDE WALL OF TRANSFORMER YARD SIDE (pwri 4}
PART C '
iD Yo bw dn h d{sdopt) F%e
ELEM (lon) fem) {cm) {em) (em) (ton)
Tt 191.09 1000 | 20060 2500 | 24260 | 16831
e ¥y 94.63 100 | 14479 25001 24260 15831
Cud 5765 1000 89.79 2800 | 24260 | 188
udg 21,40 1030 32.718 2E00 | 24250 | 1585t
\-1-120
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R
PO U A
&,.1 Fari L
Firt T is docianed &t two wary siab with four Tixec end.
TL.T {meter pressure) &53.00 n
£, {gavih prazsure) ¢ 10
. 36,60 ¢
L.l 63,00 m
TN 17.00 &
DL Y A
el T2.90 n
ni= 2i.loom
rlo= 26 10 o
Lo LAl
To= N 1-(:'0 /a3
"
Ye= .50 _ o
r.z R3.ke - Ta.hi. ks + hwl = 27.88 /00
o+ Ta.hT.ha ¢ RIS 35.36 1/nt
S.hz + .7 Ts.hoka + 1.5 hu = 2,25 t/e?
sufa F 1.7 Fe.hula + 1,4 hw = £3.30 /a3
Loevergsel = {wltwct SO0 < 47 .85 w/x¢
- - L~
Pornal) {uizhness) = 2.5% ¢
: o i
—r - Tl M
¥ = .00 =&
i.90
%%a amc zhgavirg fosze at sach elevelise
SR RS S
Tl PR
i TN
- ~ . <
“Loo o 3
P : fl
. . v
PR N L
4 J4%es
v 2 e e e e mm —————— = = -A#,i r__\
':'. H . 1
’ ] -r-—_-_l
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Lx ’ . :
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£
7 . o v
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FLEXURE STRENGTH DESIGN
© SIDE WALL OF TRANSFORMER YARD SIDE _(pﬂ_M) _

PART D
GIVEN : 7
e = 210 Kgfom®
by = 4200 .
r= 76 ¢m
pmexs07500 = 1.61 (%)
ps = 090 (%)
' T o , _ T
) Mu b h d p As’ [As{ternp)! Asadopt) Ac(adopl)
P ELEM |} e 0 (M) (cm) e | ) t(ow)|(on )} (or') | (vari'ias)
S 1 - _ T N
E b1y oaas| 1000l 2500 2425 ood | 1090| Bes}|  RA7| Ve @25um
LMz 63| 1000] 2500! 2825 002 §41] 3125 32471 1 g1z @25om
Ponea gs23 ! 000! 23500 2425 003 747 | 9125 BT} 1832 @&250n
E Mea 1197 1000] 2800} 2425 oot | - ist| @12 32171 1832 €25 0n
D NS i | e
SHEAR STRENGTH DESIGN
$1DE WALL OF TRANSFORMER YARD SIDE (part4)
PART D
:r.::_ :4.:%::-— =g == ——= rwo——c ==y oowm ==
* ]
P10 Vu bw dn h d(adopl})] e&\c
i_E.E?.'.‘!:!;__!‘R’J" __em) (e} temy | fem) | (ton)
il A A - =
% oot 1 t2aze | 1000 | 1oves|  2soo0| 24280 1563
{ a2 | 1002 1000| 1esea] 2000f 24250 15831
S N DR CENSUN S A S
1G8z s
- L (I 3 G; ¥ (] N
227 T A "—'/21"
] * L] < L ] 4 f{}/ +
—art— fieieyiniyuiip e iy \ A = pimies
/b 20 ¢/70
- 1= 22
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Rl DESICH

F (8) si0e waLL oF erection BY SIDE (part 5)

"Part S

The wall is cesighed as a two way slab with three Yixed end ang one

EL.Q (water oressure) S 70.00
EL.I (earin pressure) S 70.00 o
L2 : © 54,50 @
= : 15.50 m
hi= 15.50 &
‘g= : : 1.00 t/m?
r= .- . 1,00 t/a3
- Raw : . ) O, 50
ac=g.ha = . ' 0.50 t/m?
Hul=1l.7go = Q.85 /a2
S 4Z= 7s.hi.Ka + hwe = £3.25 tsmi
Wugs 1.7 ve,h,ra + 1.9 hw = 34.88 {/at
t {wail tnicxness) = 1.506
oy = 15.50 =&
ix = 12.50 m
Ly“by = 1.249

Bending moment and shearimg force are
s o Wul(bx)z

0 CoWe b

, TRIALGULAR LOAD

{d Nxi = 2.011 Wu2.(Lx)2 =

- Bar o= ¢.008 wu2.({Lx)T =
fa3masr = 0.040 Wu2.(Lx)2 =
Nivl = G038 Hu2 (Lx¥2 =

va..‘f!t&r 0,009 'J'U:-(LX)Z
(i, = GL080 Wug.Lx =
Jrimax = 0.2280 Yud.Lx =
Gyi = 05,350 Hug.Lx =

1

AP SRR _CAD

il o= 0.685 thul. {Lx)2 =

FiyI = G.040 Wut.({Lx)2 =

Sylo=z G.0593 Wul.(Lx)2 =

My£Rary ° G,010 Wui.(Lx)2 =
11 = CL310 Mut.bx =

Gwt = 0,450 Wui.lx =

calculated as follouws :

59.94 i-n
43.59 t-e
217.727 t-ao
207.07 t-m
49,04 t-m
21.80 1
122.06 ¢
152.58 ¢

11.29 t-m
5.31 t-m
7.70 L&
ie33 i-m

1-1- 13



FLEXURE STRENGTH DESIGN
$iDE WALL OF ERECTION BAY SIDE (part 5)

GIVEN ¢
¢ = : 210 Kg/ow . -
ty = 4200 '
r= 7.6 cm
pmax=0.75pb= . 1.6 (‘_)6)
ps = 080 (%)
E_- -
i 1D 1 M b h 4 p. | As  |As(temp)| As(edopt) Astadopt)
'__ELEM f1-m) fcm) {cm} |_(em) (%) (or )| Lor )] (on™) (varillas)
My 7123 | 1000 1500 | 1428 opo| 1337 1875 1963] 1625@250m
M2 £8 91 16259 25c:-n B

vz | 217,97 11000
Mud - 1721477
MuS €037

SFLY R B

a2 1625 @25 om

SHEAR STRENGTH DESIGN
SIDE WALL OF ERECTION BAY SIDE (part §)

1D vu bw dn h d{adopl) e
ELEM {1on} fem} (cm) {em) fem) (ton)

1 27221 1000 41
Q2 1. 12206 .. 1000
3 185, - 1000

S0t Es 14 @25 on ' y
311 Epg 14 @25 om %)

-\ "24 _ /%;



LIPE WAL oF crREchow BY SIDE
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WALL  DESIGH

{é) WING WALL (Part 6)

Wing wall is designed as 2 one way slab with one fixed and
one simple end supported by side wall and rock.
Caltulation is made at five sections.

Calculation model is shown belouw,

1.) External load act on wing wall.
W={q+lt.h).Ka

EL.1= 70.00 o

EL.2= 60.00 m

£L. 3= 50.00 m

£t.4= 40.00 a

hl= 5.00 m

hZ= i0.00 m

L3= 15.00

hd= 20,00 m

h5= 25.00 m

r = 2.00 t/n3

Ka= 0.50

q= 1.00 trm2

t ¢thickness wall)s 200 cm
Hua=t.7(g+Ft.h).Ka= 2.3% t/n2
Wub=1.7(q+T L. h).Ka= 17.85 i/n2z o @
Pue=zi.7(q+IL.h).Ka= 26.3% t/mt
Woi=i.7(a+*fi.h) . . Ka= 34.85 i/m?
Wuezi.Z(qtFi.h).ka= 23.35 t/n?

-k | | /é@



WALl DESIGN

8 WING WAL [/?4/27‘ é)
T W,
#livs : '
LB // WAL,
< },o
w30 ?P/}N i l).f"___

5 I S — L -
4.
™~ B
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A D \-i//A
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o
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50
74

X=L.
515,42
184,08
435.60
185.39

8

4
185.14

v 31

1
[
1]
]
[
1
L]
v
.

(=3/8L
» 2B89.92
0.00
245.02
0;00 L
3.17
177.04
0.00

]
"
[}
]
'
v
1
1
L]
»
]
E
]
1

S 0,00 ¢
0.00
0.00

113.43
0.02
.00

111.08

G,

MOMENT & SHEARING
110.45

O i Rttt bl Lok St balhdiated

]
[
.
4
i
3
]
]
[
1
4

H
]
T

.

(rn)
{t-m)
(4
{(t-m)
(b
~Am]
(t-m}
(4}
(a)

]
G

X
H
¥

X

]
Rl
1
.
]

'
.
.
]
'

?.35

LOAD
26.335
B e bt SRR E bl Dbl ket et he i

X=0
(/n?)

X=3/8L
SPAN
{m)
21.00
11.90

]
»
L]
»
1
.
!
'
1

I

tioment and shearing fdrce are calculated at three poinis :

B e ELE R,

SECTION

r
!

¢.00
96.90

(t’m,:

(t)

v 43.3%

3.5¢

L

94,83

0.00

i—\- Y"1

.
]
+
.
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FLEYXURE STRENGTH DESIGN

ant » - lrrrsaer

o
Jp—1

WING WALL:
GIVEN:
te = 210 kgiont
ty = £230 *
= TE tm
pmax=0.7500= 1.61 (%)
p As As(temp}] As{adopt) As{adopt)
(%) (o3t {ome) ] (art) _fysmilest -
021 4087 2500 5362 t 32 t5 on
032 :‘.‘74@1‘. 2500 731t LI BN BN SRS o %
c25] 83| 2500 53 &2 1632 @ 15 an
0461 Ba8s| 2500 52.35 tal? ¢t hon
ote| 3240 2500 42.21 P83 & 20 on
03| e2ea] €500 61.87 13z 13 an
o3| 2470 2500 26,81 ' a3 ¢ 30 on
023 4447} 2500 £362 P37 315 on
003 £1E 2500 2681 P a32 @ 30 on
0es 917 2500 2681 a3 @50 on
SHEAR STRENGTH DESIGN
VNG VIALL '
e
uol ' | : ]
Vu ! bw dn ! h dindopi}! ow: !
Loem doremy | J e b oem | tem
! e ' cal e recer )
Gt L2 ACT 1277 TOGG | F2EC ) 12247 4
Gor L ouzrrzl 100 | 878 ) 2000 | 182881 12687 §
2 b s ' 1850 162146 f 2030 | 18280 é 12667 |,
tae b oagecs! 10001 281671 20061 152601 12667 {1 Ew 14 6 30 an
6§ 23l 1203 17408 2000 19283 10867 )
Gt | tEn3al 10007 288 10! : 2030’ 13260} 125€7 {1 £ 14 Wt 3D o
7 sy iC00 1?0161_ 20001 19263 ] 12667 i
Tt l 13350 ¢ 00 | E3XE53 0 2000 l 19260 ) 12E87 {1 w14 W 20 om
Zse | gse0 ! 1000 g7as i 2000 ! igrect 12857 |
G0 ¢ oeaEn] o1ca0) veszel 2000l g0, 1287
R B ! § : 5 !
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