- COLUMN type 1

Asin Pump Conlrod Building
Struchure Caloulation

(crm)

{cm)

cover
{cm)

diameler
main bar
{cm)

diamgter
stirrup
{cm)

e -
{kgfem?2)

Ty
{kgfcm?2

W
(kg/cm?2)

30

40

1.6

0.8

- 187

3,200

2,400

12 -

30

Fra

me element Force

D e s i

N

Member|

Ax.ial
(kg)

Torsion
{kg.con)

Moment 2

Momenl 3
{ka.cm)

Main bar

~ {mm)_

Stirrup
(mm)

Pu
tkg)

© Max
~ {kg.cm) '

May
(kg.cm)}

1
2
13

© 9122
7,416
7,380

12,662

(kg.cm)

COLUMNtype2

165.315
30190
106.215

124,176

D16
8016
8D16

8016

08-250 |

08-250
08—2§0
08-250

9,121
7,416
77
1,266

707,047
694,023
696,415
732,991

21,891
17,800
18,577
30.397

b

h -

cover

diarmeter -

main bar

diameter
. stirrup

fc

T

{cm) '

25

B {cm) E

a0

(cm)

e

el

{em)__

P08

(xkgferm?)

187

My
{kgfcm?2)

13,200

{:kg!cmZ)

72,400

Fra

me element Force

'-Desi;

n

Member

Axial

Torsion

Moment 2

Moment 3

Main bar

Stirrt.ip

-~ Pu

Max

May -

T~ b

{kg) -
6,717
5,578
- 4,438
© 5,226
6,366

{kg.cm)

COO0COO

7,505

(_kg.cm)

o000

~ {kg.cm}
162151
162151
- 187366
165,803
- 57,863

87,386

S {mm) ¢

8D16
8D16
8D16
8D16
8D16

8D16

{mm)

08-250
08-250
08-250
08-250
08-250
08-250

_tg)

6,718
5579
4,440
5,229
. 6,367
7,504

{kg.cm})
691,885

683,815
- 675,596
681,294

1 689,416
697,363

© (kg.cm)
15,115
12,554
89,920
. 11,765
14,326
- 16,886

COLUMNtype3

b

h

“cover

diameler
main bar

_dianﬁeler
slirrup

fe

N

{V .

(om)

.25 .

(cm)

25|

(cm)

4

. _(cm) ‘
16

~_{cm)

0.8

(kg/cm?)

(kg/cm?2)

3,200

- (kglem?) 3

“Fra

me element Force

LoD e s

T T

Member

Miat
(kg) _

Torslon

Moment 2

Moment 3

"Main bar.

Stifrup

o Puo

May -

" {kg.cm

11

1,532

(kg.cm)

o

(k_g_.cm)

(kg.cm)

21,562

(mm)

D16

{mm)

08-250

"(kg). '7

- {kg.cm) -

195,257

3447




Asin Pump Controf Building

Struebure Calculation 13 - 30
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Asin Pump Conlred Buitding
Struclura Calcufation

" b

" COLUMN type 1

cover
(cm)

diameter
main bar

diameler

slirrep

e

{kg/em2)

fv

{cm)
30

S h
cm)

40

(cm)
1.6

{cm)

- 0.8

(kglcm2)

187

3.200

(kgfc2)

2,400

14 - 30

. Frame element Force

D e s i

n

Member

1
13
15

_ Axial
.
9,859
- 1,323
- 7,819

Torsion

Momenlt 2

Moment 3

'Maih bar

Stirrup

Pu
(kq)

. Max

May

| (kg.cmy)

12,765

[ R =R

(kg.cm)

o0 OO

{kg.cm)

113,536
24 258
161,532

268,070 |

{mm)
8D16
- 8D16
8D16

8016

(mm)

08-250
08-250
08-250
08-250

9,865
124,489
7,819
12,758

(kg.cm)_

712,628
412,345
697,126
733,645

23,677
29,877
18,766
30,619

_(kgem) |

COLUMN type2

b
(cm)

e
(cm) -

cover
(cm)

diameter
main bar
(cm)

diaméter

shirrup |
{cm) -

o

(kgfein2)

B

: ‘40

4

18|

(kglem?)

187

fy -
{kg/cm?2)

3,200

. 2.400

: ‘Fra

me element Force .

D e's i¢

n

Member

{kg)

Torsion

Moment 2
(kg.cm)

Momént 3

(kg.cm)

Maih Bar
{mm)

Stirrup

(mm)

PU ’ ,:.
) B

) : Max !
(kg.cm)

May -
(kg.cm) .

W~ o

6,613
5,474
. 4,334
- 5,187
. 6,326
7,446

(kg.cm)

T oocococoOo

OSSO0

170,149
170,149
183,050
155,583

- 37,664
38,928 |

8D16 -
- 8D16

8016 -
8D16

8016
8D16 -

08-250
08-250
08-250

08-250 | -

08-250
08-250

6614
5,476

- 4,336

5,189
- 6,328

7465

691,156
683,070
- 674,819
. 681,010
689,139

697,091

14,882
- 12,321
9,758
- 11,676
. 14,238
16,797

COLUMNthe3 |

g '5 .‘
(crm)

o
© {em) :

cover
(cm)

diameler
main bar
= {em) .

diameler
©oslirrup -

ic

{kg/em2)

' (lecmi)'_. :

fv

28

oA

|

| (kglem2)

S X:| I

187

3,200

- 2,400

: Ffa

me element Force -

Des.i

il

Member

.ViAxial )
. {kg)

-Torsion

Momeni 2

Moment 3
_tkg.cm)

()

- Ma;fn bar

,Slirﬁﬁp g
(nm) _

Pu

L Wax
(kg.cm)

BT

(kg.cm)

1,491

_tigom)
Lol 0

27,467

f4b'1_6':_

68250

Y

_ (kg.cm) o

195,079

335,566

i



15 - 30

Asin Ptrn'ip Control Burlding
Struchure Catculation
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ROOF K-3

- COLUMN type 1

Asin Pump Conlrof Building
Svuchure Calculation

-
(cm)

“h

—' (cm)

cover
{cm)

diameter
main bar
(cm)

diameter

- slireup
~_fem)

fc -

{kgfcm?2)

30| .

© 40

1.6

: i 0.8

(kgfcm?)

187

3,200

(kglcm?)

2,400

Fra

16 -

30

me element Force

De'si

n

Member

' Axia!
. (i_cs)

Torsion
{kg.cm)

Moment 2
{kg.cm)

Moment 3
({kg.cm)

Main bar
: (mum) -

Stirrup
{rmm)

Pu
- (kg)

Max: :

. May
(kg.cnm}

A
14
- 15
RS
.17
- 18

6,174

5,682
5,086

11,333 |
1,170
6,204

SO0 0O

OO0

261,148
157,444
368,983
48,563
160,131

415,873

D16
8D16
_8D16
8D16
8D16
- 8D16

010-250
010-250
010-250

010-250

010-250

010-250] -

. 6,176
. 5,684
5,088

6,206

1,333 |
1,170 |

'7 (k:g_.cm)

© 680,296

676,483

- 671,841

641,966
640,647

680,528

14,822

13,641
12,212
3,200
1,808
16,894

ROOF K-3

COLUMN type 2

(e

(cm) -

- cdvéen;
(<_:m) i

diameler

main bar
~ {em)

diameter |
- stirrup -
~ {em)

(kgfem?)

(kg/cm?2)

(-kg!cmZL

25

o)

E

16|

ey

gy

©3.200

2,400

R

Fra

me element Force - = -

0D e s i

P

Mernper

Axial
7 (kg)‘_

Torslon
{kg.cm}

Moment 2

Moment 3
(kg._cm) )

_;(mm) :

Mai,n:bar

Stirrup

(mm)

Pu

g

~ Max i

N =00 LW

3,776
- 2,749
- . 11723
Co212
1,173
- 2,199

=T =-N=-N-N=-X=

(kg.cm) .

coo0oco0oo

153,402

252,370
163,224
163,324
153,402

'8D16

158,666

8016

-8D16
8D16
8016

8D16

of 0250

010-250|
010-250( -
010-250} . -
010-250

910250

3,777
2,750
1,724
212
4,173
2,199

; (kg.cnj) -

642,775

635,846

6288724 -
- 618422 °
- 632,124 f "




Stuchire Cafeulation 17 - 30

Asin Pump Conlrol Building
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Asin Pump Control Building
Stryckira Caloulation 18 - 30
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CWALLtyps 3

. ~Asin Putp Controd Building
Strycuea Calculation

COLUMN type 1

b- _

" h

cover

diameter
main bar

diameter
slirrup

o

S
{kglcm2)

(cm)-

30

(c-'_n)' ‘

cm)
4

_em)
16

cm)
08

{ka/cm?}

1'787

fY -:
{kgfcm2)

3,200

2,400

19 - 30 .

Frame element Force

.D‘:esi

n

Akial

| Torsion

Moment 2

Moment 3
{kg.cm)

Main b.ar

(mm)

. Slirfup
. {mm)

Pu

- Max

{kg.cm) _

o Méy. :

(kgcm)

Q).

3,735
-1 439
7,524
- 5,743
2,877
i 600
5,118
3,324

1,932

Ay

(kg.cm)

{kg.cm}

60,588
42,440

- 78,956
© 24,257

40,262

- 33,872
9477
64,442
37,825
18,877
16,337

8D16
8D16

' 8D16

8D16
8D16

8016
8D16
8D16
8D16
8D16

8D16

08-250
08-250
08-250

08-250 | .-

08-250

'08-250
08-250 |
08-250 | - -

08-250
08-250

37,3565
1,937

439

: ;7;525
5,744
2,679
L 600
5,119
13,325
11,932
437

664,960

- 650,377
. 638,078

694,881
680,965

. 656,416
- 639,406
' 676,020
- 661,649
© 650,338
- 638,062

89,662
. 46,493

10,545

180,608
137,872
64,293
4,440

12,297

7,980

4637
- 1,049

Cooreaime




Asin Pump Conlrod é.usro'.-’n
Stucture Calouls h‘cz 20 N 30
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< Asin Pump Conlrol Building

Struclure Calcutation 21 - 30
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WALL type 4

COLUMN type 1

- Asin Pump Control Building
* Stuchure Calculation

Y
{cm)

h

cover

diameler
main bar
{cm)

diameter
slirrup

fe

Cfv

- 30

{cm)

40}

fem)

16

(em)

o - 0.8]

(kg!cm_)

187

fy -
(kglcm2)

3,200

{kglcm2)

2,400

L

22 .

Frame element Force -

Desi-'

n

Member

Axial

Torsion

Moment 2

Moménl 3

'.Main bar

Stirrup

- Pu_
kg) -

T Max

May .

(ke)

4,408

1,928
437

. 887

2,682

- 501

4,942

3,332

1,934

- 438

6,013

{kg.cm)

NN == ===

(kg.crn)

OO OO0 OO OC0OO0

(kg.cm) -

55,504

- 45,108
9,822

- 10,590
132,880
129,355
- 8,738
55,431

34,542

- 21,045

- 14,608
45,462

S {mm)

8D16 -
8D16 -
8D16 |
8D16
8D16
8D16 .
8D16

-8D16

-8D16 -
8D16 -
- 8D16
-8D16

¢ (mmn)

08-250
08-250
08-250
08-250
08-250
08-250
08-250
08-250
08-250
08-250
08-250
08-250

4,407
4930

- 437

124,489
5757

2,683

4,944
33,322
S1,934

T 438
~ eom

{(kg.cm) -

7 870,343
650,318

- 638,062

336,122

. 681,064

- 656,454

639,418

- 674,625

661,712

650,359
638,067
68,309

~{kg.cmj _
10,577
4,632

1,049
298,775
13,817

- 8,440

1,444
- 11,865

7,999
4,643
1,061

14,435
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Iding 24 . 30

3ticn

" Asin fump Controt &J}
Struchura Cafeu,

156'98L {00280 | Srgz.| - | e1az | ewgz | - |.eaz | ekaz | - “ietgz | e |veevs | o [zeviileer | oz
ezziel.  joozee | sugz | -7 | slaz jeiaz’| - ‘ez | eldz | - {ewaz | eia. |oozesT | 0 |esyh |eee: | i

(G (ww) ) wonog [dPpiN]  col . | wonog jappin| dor | wonog [awpewy | dor | (ww) T (woBxy [ (o[ G SRR
niN drumg sJeq 1ybry $Jeq PIN SJeq §a7 lieq ueiy | Wawon | udisiol | Tueaus Tl ey T |saquain | R
u b 1 s 9 @ 92J04 JUIWa[Z aWRlS Sl

ST I P

0ov'z ooz |s8L_ |80 - foL v olez oz |

__ C[(Zwoso){ (uwa/Bn) [(Zwa/Bs} - udp (W) p WOy b (wo) L (wa) L
oA kel o] dnuns . equigw] Jea00 [ oy | Qe b T
, Japuwep aapwen| R R M o

___x.___,.___,_.,.wm&_f._u,q;

£ i B S e B

P s LI ISNU I



Asin Pump Control Building
Struciurd Cofeulation 25+ 30

= Checklng of Column relnforcement bar & stress of Roof Portal Frame
Type K - 1

At support reactlon of rlght column as the biggest bendlng moment

" Bénding Momnent

- 178,841 kgcn
. b (width) _ = 30 cm
~he (height) = 40  cn
Concrete cover = 5 em -
h = hg - d S = 40 - 5 = 35 cm _
2 Fc - = 225 kg/cn’ » G’y = 130 kg/Cm
Fu I _ = 3,200 kg/ct_n2 e Oy '=*= 2,600 kg/cm
n L =14 - ' N :
65 =1( symeLrlcal relnforcement )
R T
S XU l4x130 o
o jygﬂ 14x178841 s
_ - Vbxo, 30x2,600 _ S _
~+ T  \ S =431 > ¢ = 1043 (OK) '
: ¢, PRI o T e
m =0, 028

. Stresses‘e  :
oar'fé 2 600 kq/cm

@ o o

G, £ 0. - 2,600 = 43.09 kg/cm? < Gy 130 kg/cn® {OK)

 f5§¢ 14x4. 3i

e = - G _:‘ 2,600 = 320.59 kg/cw’ < G = 2,600 kg/cn’ (0K)

¢' et
Relnforcement '_,, S e
A= wbh - :0028x30x35-—2.1_cm"

-J,A:;¢;1~ ? 1 cm, <1 96 X 900 cm (sectioﬁél area of column)

L Hence applled I
L e = 16 08 cm® = 16.08 x 100 % A Conmte'
® o Tamdo |
n T T 1. 34 % A concrete (OK) - e o
' '_Checklng of Beam relnforcement bar & stress of Roof,Portal_Frame'
At left 81de roof slope as the blggest bendlng moment

..I'[

Bendlnq Moment ":'zo_7¢? 187, 366 hgcm B




Type K - 1 s

- Asin Pump Conlbrol ﬁ.u!dfng

Sw\:_nzreCe!cm'aﬁon 26 - 30

b (width) 25 cm CL

" he (height) = 40 cnm
Concrete cover = 5 cm
h = he ~ d K = .40 - 5 = 35 cm

Fc = 225 kg/cm ~_~—bcjk,f7130 kg/cm
Fu = 3,200 “kgfom®

» Ty f 2, 600 kg/cm
E . = 14 : ,
5 =1 ( symetrlcal relnforcement )
C Oy 2,600 -

= - = . =143
bo ;u&ﬁb l4x130

Ca=
| JEGA 14x187366
- bxéa- 25x2600
— ¢-':; =384 = l;43'.(OK) o

S = 6.65
. no = 0.035

_551' aw,::_, - - :f: (9

; Stresses - R
Ga - = 2 600 kq/cm S

il
R

& ;Q= Ga F_?,GOO 51.59 kg/en? < &7y = 130 kg/émE:(OK)'

- nxd . 14x3.6

I
R

6. = G. =_2,600 = 390.98 kg/cn? < G. = 2,600 kg/cm® (OK)

Relnforcement R : R R
A = ebh "f 0 035 X 25 ® 35 = 2 19 om®
A steel = 19 cm <a % X 1 000 Cm —,A--c,,,.mt,f, {sectional area) -

;;Hence applled . O
' A_uaﬂ . .8 D 16‘ O Y RS
o =1s. 08 cm.'# 16.08 % 100 % A concrete .
: . 25%40 - L S
l 61 % A concrete (OK)

Ii‘

oy
i

Checklng of Beam relnforcement bar & stress of Wall Portal Frame'*

On Rall Beamf member F5. as the blggest bendlng momenL

Bendlng Moment ’};';,sbﬂ - 266 680 kgcm

"ﬂ' .

b (w1dth) _ T 50 _Cm ; ;; 3;:\;;._5
._ht (helght) 3: SR s§0=19m,.;}_ R

BRI VL VI VR




Asin Pump Conlrod Buildin
. Struciure Ca!cu’:ab‘og 27 . 30

Concrete cover = 5 c¢m o
h=h -d ' =._50H5"45cm o
Fc ' 225 kg/cm ¥ G’y = 130 kg/cn®
Fu - 3,200 kg/em® ——3 Oa = 2,600 kg/cm®
§ = 1 ( symetrical reinforcement )
0 %_:Egﬁmlﬂ
nxo'y 14;130 :

Cam Mo B 539

M [xzsssso
bxo, \ 50x2,600
— '¢ IR '_‘,: 5.45 > b = 1.43 {OK)

$' = 15.36
_no = 0. ?;52

i

i

.'Stresses IR
'_Ga' :—_2 600 kg/cm

R |
n

. 6;,_'='oa - 2,600

_ 130 kg/cm’ (OK) -
- nx¢ 14x5.45 S

34.08 Rg/cm2 %_67s

.

6. = G 212,600 = 169.27 kg/em® < oa = 2,600 kg/cuf (OK)
e 15.36 S S
i; Relnforcement ;if_. o : ST e e

A= abh '7= 0.015 0152 X 50 % 45 2.44 ca’

B i 14 : Sl

A stecl T 2 44 cm ' :

‘Henre *pplled :
R e = 10 D 16 RO :
N :'20 11 an > A ﬂmlz ? 44 cm (OK)

. Checklng of Beam relnforcement bar & stress of Wall Portal Frame o

- Type K - 1

~ On Tuﬁnel Eéam,.member F39 as the blggest bendlng moment

I

Bending Moment - 123 478 kgcm-
b (width) . = 25 ' cm
he (height) . o= 40 em
. Concrete cover "“l'f"- = 5 cm' . S
h = he - d L = 407 - 5 = 35 cm e o :
Pe LT 1'1}”{;,'225,-,-kg/cm ——~w><;b = 130 kg/cm S
R = 3,200 kg/em’ ——p oa_‘ﬂ 2,600 Pg/cm o



Asin Pump Control Building

_ . S&uck;_fefa!curau‘on 28 - 30
n =14 '
5§ = 1 ( symetrical reinforcement ) -
Gy o 2,600 |
¢0 = = = - fand
nqu 14x]3035 _
Ca=- EE -=6.79

CfoxM [1ax123,478
~ Ybxo, Y 25x2,600

— S a.41 > do = 1.43 (OK) - *
4 = 9.59 : R
_'nm =_0.023

1.43

Stresses L
8. = 2,600 kg/cw’

il
A

& = &a = 2,600 = 42.11 kg/cn® < G7» = 130 kg/cn® . (OK)

nx¢  14x4.41

1l

G =G = 2,600 = 271.12 kg/cm® < 6. = 2,600 kg/cm® (OK)

C oy TTeUse
) Reinfoﬁcément _ .,a._' _ e :
A = ebh = 0.023 x 25 x 35 = 1.44 cn’

A stem = 2.44 o’ '

?Hénce'applied :
- = 4.16 cn® > A sreer = 1.44 cm® {OK) ' .~ .

C2ius

O




Asin Pump Conlrot Buildin,
Stucbre Carculab‘o§ 29 - 30

Checking of Beam rainforcement bar § stress
On Beam No. F14

' Maximum Bending Moment

= 124 178 kgcm
b (width) . = 30 .. cm
hy (height) = 50 .. cm
Concrete cover =" 4 . cm . T
Fc = 225 . kg/em® ——> g, = 130 kg/cm?
- Fu - = 3,200 - kg/ecm® > T, = 2,600 kg/cm?
NS | = 14 .. . .

Go = Ga = 2,600 = 1,43
0 n o'y 14x130
| For Maximum BM, M = 124,178 kgom
Cb.=30 R -
o he =50 ;d=4 5 h=h -d=50-4=46 cm

‘ca= h = _-“'46*\“v'%' 9.74
| M 14x124,178 -
- baa __ 30x2, 600

';:5 =0, 4 requlred of minimum comp1e331on lelnforcement baL )
—> 4 S =1.546 > ¢ = 1.43 S(OK)
' ¢' z 103 - . L —
_nm O 060?

:

!

il

Stresses . © ST

A % 2,600 kg/cm L T T T T .

T =60 = 2,600 "'=120.13 kg/cm® < @'y = 130 kg/cm® (OK)

R n¢?: {ZEI"EZE e T e

Coa =6 =2,600 . =1, 236 kg/cnt < A 7.2 eoo kg/cm (ox)
"'$T' 2. 103 o : .

Relnforcement bar" RERE T R R TS
B iter (temstre) . = abh - = 0.0043:x% 30 x 46 = 5.934 cm?
- A steel {I@F;{;iqﬁ) = 5 X A 3te~e1 (tezuﬂ.a) '

“~‘_ 0 4% "5, 934 cﬁfg'z 5-374'5m?7:

6 028 cm (OK)

. Used A ';t,,;;g.;.n;,"_.,“'=,3 D 16

4 02 cm? (OK)

1

- USed A stest ( compreseion) = 2 D 16 =

R T



Asin Pump Conlrod Building
S!rgch.‘rs Caleutation 3 0 - 3 O

Checking of Column reinforcement bar & stress -

On Column No. F15
Maximura Beﬁding Morent = 258, 070 " kgem
b (width} - . = 30 " cm
hy (height) = 40 . cm
Concrete cover = 4 - cm
h =hgy~d . = 40 - 4 = 36 cn -
Fc - =225 kg/cn® ——> oy, = 130 kg/cm?
Fu = 3,200 kg/c® ——> "o, = 2,600 kg/cm?
ns =14 . :
$o = Ga = 2,600 = 1.43
no'y 14x130
For Maximum BM M = 258,070 kgcm
Ca= h = 36 = 5,28
2 [Taxzss, 070
bGa 30x2,600
8 =1 ( for symetrlcal relnforcement ) S
_—w__> ) - 5.28 > d_ao = 1.43  (OK)
: K3 ;'14.00_‘,‘__ L ' - -
' ne = 0,0164
Strésses_

G = 2,600 kg/em®.

A =0 = 2,600 =

| . n¢  14x5.25

O =06, = 2,600 =

O Tg T1d00
Reinforcement -~ = S
A = abh = 0.0164 x 30 x 36 =

114

A se = 1. 265 om® < 1 % x 1,500 cm?

'Hence applled :'

35.37 kg/cm® < ¥y = 130 kg/cm?

185.71 kg/cn® < G, = 2,600 kg/cnf.

1.265 cn?

(séctionai_area_bﬁ_column) :

Anteel"aDlG .
= 16.08 cm® & .. _
= 16.08 x 100 % cm.t. -
©30x40 . '
= 1.34 % A

conoreta (_or_<)

$2-347,

¢
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3 1 Baru Pumpmg Statlon

3 1 1 Structural Calculatmn of Gate Leaf and







0

Name of

Baru Gate ' Categoryof | = Structural, | Page 4725

Strdetwre | S caleulation . | = Gate Leaf

1)

1.

Design Conditions
Function of the gate
Tidal barrier

Top elevation of the gate : _— ‘
As the gate acts as a tidal barrier, the t0p elevatlon of the gate should be identical to that of the

' tldal dike.

’I‘he top elovation of the tidal dike is .+0.?i5n1+0._41i;”—*-§0.85[ii; o

. Thérefore', _thé t{_ﬁ) el'e\;ation 'oi-‘ the gate slhould: be +0.86m. -

_ Bottom elevatlonofthe gate e S SRR ENE

Design river bed elevatlon of Semar‘mg R1ve1 at No 31-1-8 is -2, 405111 L [
L.W.L. in n Baru Retaldmg Pond is -2. 4m '

- Design fiver bed of Bart Ri_ver .i,_s'also‘ =-2.4m”7 e

Th_éréfore; the bottom elevﬁtion of l;hé gate should_ be -2.4m.

: Helght of the gate _ o :
: Accordmg to2and 3 the helght of the gate is 3 25m

Des:gn Watex Level Semamng Rwer Slde

. In deﬁmtwe plan the watel level was assumed as 025+01 035m and pump statlon was

- demgned

Same elevatmn shfnll be used foz gate demgn o

_ ’Ir‘h'er_efore,.the dé's“ign'watér level _upstfeé_\m is 0.35m._' o

: DeSIgn ther Level Asm Rwer Slde
'The bottom elevatlon of the gate 13 2 4m

- ’l‘.heréfbr-é, 'the': design watéi" lev_ei dq\imstream is -24m.

'-‘I,oad Conchtlon »
(case b} normal condmon e

hy(hauhc statzc load (UIS +0 35111 DIS 2 4m) :
" incremental coeﬂ“xclent 1 OO @,ame as Japanese standard)




Name of EERUE SR Category of . Structural, o
calculation (Gate Leaf

Structure ‘Asingate . .

Page

2725

{case-2) seismic condition

hydraullc static load (UIS +0.35m+0.10m, D/S; -2. 4m)
calculation of seismic wave
he-K t (f )2 7)
© K=0.11 injs?

_ —1 sec

hychauhc dynannc load (Westexgaard formula)
‘71’12"Kh"\’§f”‘b"h2 S
: where Kh—O 11

~incremental coefficient: 1 50 (same as Japanese standard)

) -_Sfr_i:ctural Calculation -

" See attached calculation sh’ee"ié.="‘ ERENE




SPILLWAY GATE AND HOIST

'L DESIGN CONDITION

' Type.
.Q.ua'htity |
~ Clear span
Gate height :
Hwl
: Sill elevaﬂon |
- Design head ,
‘_Sealmg method .
. Selsmlc cocfﬂment (Kh)

: Selsmle W'we helght

' Maxlmum deﬂechon of beam '

' Corros:on a!lowance :

S j:.i'lype ofhmst -

' Operatlon speed
| "'Hmstmg helght _
: 'Operatmg me}hod e

L HYDRAULIC LOAD (P)

_ _1‘ I—Iydrostatlc Pressure S

L HWLioss

: ‘Fxxed wheel gate made of steel
1 (one) set
| 3 4.0m. ’
325m.

" EL.-2.40 m.
| :'_2750m[(+035 (-240 m))
o :-3 edges rubber scal at upstream- R
Lo |
0._10 m.
21800

'-.':_30mm |

' ":E{::Local

275

3725

. Electncally drwen w:re rope wound type statlonary
-_hmst L : . ,
(1m2Dtype) R
4 :03mlmm+ 10% R
_"SOm._ S )



a4/25

P, = }_Q"‘_Hi_f_’?. o where P

Pl - Hydraullc load (f) )
Ho .=' ater head of bottom =286 moo |
B = SeailngSp'nr-40n1 | O
W, = 1,0‘t/r11 . :
Thu'_s;: o L
p - LOxzjfxén_:;éfa: o ;‘_'  L
o2 SR P
= 1636

i

Wet_er Pr_essd_-re Dﬁrirrg Earthcius_ke I

. 21 Hydrostatlc Pressure Durmg Eanhquake - o
". Ps = yx(hwa-h) xB - - €)

- w_here hw ;
o o h _:'

.]i

Herght ofwaves due to earthquake Oim
Waterhead = 275m ST

R

o

_ Seahng span = 40m S
Ps = yxan+279 x40 |
16. 245 ton.f

it

2 2. Dynamrc Water Pressure Dunng I)arthquake -

il

' Pa' ' /zxK xh txh*xB S o
| wher_e Kh = Coefﬁclent factorﬁO ll

b = Drstance fronrr water surface to foundauon rock durmg' S €
' "'eaﬂhquake*"451m B - e

il'.

””Pdf' ,gxoux4spx27$vx4o——24&nmy
'l otal Ioad durmg earthquake (Pz) = |
. Pz" = Py Py ' ’

16, 245 +2 486 !8 731 t

1



5/25

Thus ;

R

1512511 ( 18.731 1/,

There fore design shall be carried out based on the water pressurcs.dur.ing
« earthquake. .
| H{,XHOZ xB
| 10x H’ x40
H, : : - 18.731x2
» - 410x40

= 3. 060 m

Ik
oo
~J
[FS]
Yk
Il

Thus Desngn head of water is detcrmmed 3. 25 m'. _
3. Hydraulic Load During Earthquake (P)

HWLEL+085

- SWLEL-240

= _H.{) X T xB where ;

"d_._‘.'.j‘- o
o o

= IIydraullc load durmg carthquake (g“ )
' Water head of Bottom = 3.25m. i L

" '

o Seallngspan = 40m Lo
'f lomn R

K c:q: :':‘; =
! it

WY

g
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11 IIORIAON TAL MAIN BEAM

1. Arrangement of Main Beam

Three (3) numbers of main beam are arranged as follows ;

S

P, = 1.50 Um? o 180, .
i A 325

sy

P=2d0umt/ 0 T gan)

- P;II=‘3.0.S‘U’m2 R S 0.65 . .
P.|=3. m - . . R T 020 L V, L

: 2. Chﬁrging Load on Each Be_é_m.
E Chargmg load actmg on each beam is calculated by the followmg equa(mns o '7 | D

(2P-+P)xb

6 B
(}}+21’,)xb2';‘_(2131+}’3)>{b3
(B+2B)xb, (B+R)xb,

| Thus, calculaﬁon result is as follqws ;" L

' _\"BeamA_ = 05 Pz

~ BeamB =

' Bea.mC =

' BeamA __
' —05»:1502

09x(2><150+240) 1935!flm E : .
_BEMB S _ s R
09x(150+2><240)

065

:PB_ ( x24(6)+305) 17951f/m

- ,'rBeam C

o 24042 x 305 G '*.f;h.,
P —065 ( 0 6x‘ )+05x(305+325)x02~ ISSltf/m

ER
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3. Bcnding Moment and 'S.he_a.ri‘n.g Force, |

3.1 Bendmg Moment.

~ Maximum bendmg moment is calculated by the followmg equatlon

2 SealingSpan B=4000 [ o35

'~ Suporling Span 1, = 4470

M- .Wx(ZxL—.B)
" Where : Mm‘ . Maximom beoding moment ({fm)
- w

Hydraullc load acting on each beam ( Ur )
PB X A

1 935 x40 = 7740{[

Supportmg length 4. 47 m .

) :Il f‘Il

o 7740x(2x447 40)

max '.
: R g

H.'

Sealmgspan = 40mt o

3780 {fm

o _3 2. Shearmg Force _ ) _
N '_ Maxunum sheanng force is calculated by the foliowmg equatlon ;
s —-’g  Where ; Sm
R s :"" W I-Iydraullc load (tf)

Max shearmg force ( {f )
s = 10 "—?' 38701f
R i S . .
_Noto ~ As major d651gn load actlng s on bea.m A bcndmg moment and
' 'ﬁ‘ shearmg force are calculated only beamA '
S ‘._Seéi_idxial proéert‘)’_ofbé_ams.ﬁ L e B

175 (172)

L ;.-_1'71(33 328(331) e
350(347) o




Moment of inertia =9 16,8 em' -
Modulus section Z = 5255 chf
Area of web at both end AH’ 13 24 cm _

Arca _ _3 ' _A 4076cm

3.3. Bendmg and Sheanng Stress :

Bendmg and shearmg stress are calculated by the foliowmg equattons

b oM, x 105

_mzx. 3 - Z
S S,m X 103
Tm.ﬂ =

v Coe
E "'obm;; = Max1mtun bendmg stress (kg/cm )
‘ M.mi‘. = Mammmn bendmg moment (tf rn)
: Z -

(I

\Aoduius of sectton (cm) - B
o = Max"num shearmg stress (kgf /cm )

8 = Maxnmum sheanng forcc (f )

S AW = Areaofwebatbothend
b, zizss(;—:lq = 910 kg flcm ( 1200 kgf/cm
- 3 . ":
Ty S .38%3&__— 292 l{gf/cm ( 700 kgflcm

. 3 4 Deﬂectton(ﬁ)

Maxtmum deflectton of each beam is caiculated by the foliowmg equatton |

2"'-35':,
P W, [I} LxB +§_] :

é‘ Maxnmum deﬂectlon of beamA(cm)

oW % Des:gn load on bearn A 9 464 kgf
Supportmg span 447 cm

'..']{

Sealmg span 400 cm

A
E
83
=
o
o
e
-
=
=
—
:
e
=3
—
@ -
(1]
&

L
l\)
hn'a
X
-
Q
=)
vf'i
e
3

EERER

Ge;ometrtggtt ,m_omen_t of t_n_ertta = _20,29‘9_c_rq S

I

~
' U

8/25
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Thus ;

3 14

I

7,740
911638

2 _ 0518 _ |
L 447 863

IV. END BEAM

06llx~1~ ~0611 e = 0518(:1‘1‘1

$/25

{ : (allowable deflection)
800 v

1, Arrangement of Mam Wheels

- Two main whecl are pr0v1ded in each cnd beam of gate lcaf and thcnr arr'mgcmcnt is

as follows D

6.204

10

7740

650

900 -

300

6_50 o

2 Reactwn Force

: \/Ioment at RA

7740025 - 7.180x 065 + RBx 1.0 - 6204x13 ~—0

1.935- 4667 +RB - 6065
CRB = 10797:f
RA 21125 - 10797

U

1000

HO

10. 328:f

- Dlslrlbuted load on each mam wheel

R i

il

1032/ =5, 164y

R _ 3,1:_ Belx_cllhg Mo'lnellt. ' B

' e

6204x03

=
R

o 3 -B'encli_n_g Me_inierlt_ml_d-S_h:é_zrn‘_ring\Fori‘j_ce.k' "

| 7 74x 0, 25 = 935 lfm f T
' 774x09 10328x065 = 0253 rfm R
1 861 Jm '




Maximum Bending Moment ;

.3.2'. . Shéaring Force,
S, =11

oS
Il I Il

62051f.

Il

0 968 rfm B

. 7.74 - 10328—-2583;7 |
774 10323+7130~4592:f |
774-10323+7130 10797“62059‘

‘ Max sheanng forcc on cach beam o

4. Sectlonal Property ofEnd Be'im :
|9(5)

- :.?. T7 :

R

lI i

onBdf - 27

5 Beudmg and Shcarmg Strcss

' Bendmgstress (o‘b)
Cob = i";{m_ .

0968 W’ |

S asoqan

I

= 22X 395 kgflcm ( 1200 kgf/cm

' . 2453
: | Sheanng Stress (1s )
T S;u'
™=

AW

3102 WP

I S R S Y I A SO P CERPES SR I S A S T

A ~ = 209 kef/om? (’IOOkgkgl"/Cflﬂ2

1482 -

V. VERTICALGIRDER =

= 3030.015.4-

Sz 24s3cm3"” :
B0 P Tagrem?
ST = 30dem

10725
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" 1. Bending moment and shearing force are calculated by the following formula,

L ISOO £y Ym

900l £2)m

o 650 83" ) 'm,-, : _- _. _ g

' 200

S

: £4 (m

o m=590

11 L’ ) m ‘-‘:"5. |
o Bcndmg moment e

' B : ' 5 pxmx(fif —m)
A tuﬂd 5

B ‘

o | Shearmg force

S -

B _'.]..2. 7"'!.’ <) m
pxmxf
: 'm'_12

R Shearmg force

M where M Maxlmum bendmg moment (tf m)

| R : p Mean water pressure (U' /r‘nz)
A m = Pltch of verhc'ﬂ g:rder (m)
t’ Dlstance between horuontal beam (m)

ERe. ;S, Mammum shearmg force ({/)

EE R TR



1. 059 | 150 | 0750 | 0.1180 | 02666

2 059 090 | 1950 | 00998 | 03480 -

3. | 059 |06 | 275 | 00616 | 02854

Maximum bcndmg moment on vertlcal beam :
M, = 011800’[11 Lo
s Maxnmum sheanng force . :'

S = 03430:]‘

2. Sechonal Property

JIS G 3 192 hot ruller steel sectlon H 350 X 1’]5 X 7/ 1 1 and followmg sectton are used. .

I sl R I B | =R
- 15(49) | g 75(48)

’102 éth“ |

= 20am
Aw 194 cm L
= 5.990m!

[H

7
I

Cf00(97)

3 Bendmg Stress and Sheanng Stress S
' Bendmg Stress ( ob) ”

"'ab . ﬂfﬂ
: -;.VQZ

0112(1);10 ' 562kgflcm ( 1200kgflcm ERC IR

Sheanng Stress ( m)
- 23_4]%&_ = 179 kg/cm ( 700 kgf/ om? S

VL SKIN PLATE

4. 059 | 020 | 3150 | 00062 | 00929
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S e
1 0.59 0.1180 0.2666
2 | 05 | 090 | 1oso | oovs | osaso
3 | 0.59 065 - ‘72.725 00616 0.285477’“—
4. 0.59 0.20 3.150 00062 “ 0.0929

Maximum bending moment on vertical beam
M, = 0.1180¢fm

Maximum shearing force

So = 034804

2. Scctional Property

JIS G.3192 hot ruller steel section L350 x 175 x 7/11 and following section are used.

ys@
/ ,1\ I = 102 cm?
50 (47) >| < Z = 21.0cm’
75 (4.5)) ) 88 )] 7.5 (4.5) Aw = 194 cm’
I B A = 599cm’
- 100 (97) .

3. Bending Stress and Shearing Stress
Bending Stress ( ob)

b = ‘Umi
Z

- {5'_.23-?;—“)-- = S62kgf/om® {1,200 kg.f/ om’

Shearing Stress ( 75)

348 x1 2
- Qi‘ﬁf_(’i = 179 kg/em?® {700 kg.f/ cm’

VI. SKIN PLATE
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Bending stress of skin plate is calculated in accordance with following Timoshenko’s

- formula.

Ksz
aga x 100

P hee

>

~ % o A

.

i I fl i

it

= 'llnckncss of plate (cm)

= Corrsmn allowance 0 3'em

‘Short span of plate (cm)
Long span of platc (cm)
Mean dcsngn pressurc ( kg f lcm )

Bending stress (kgffom?)
Coefficient by b/u o

i

i

5900

063

59,00

ns |13

077

4150

5000 | 124

075 |

Aw N

1075

"59.00 | 549 | s0.00

042

 hickness o skinplate 1~ 90mm

E

1325

72_.5 E

lars

1675

590

0.075_70. ke.f/em?. oy

0.1950 ke.£cm®

0.2725kg flem? . .
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Bending stress of skin plate is calculated in accordance with following Timoshenko’s

formula.

fK 0 x p | i
o= JEEETEP e oa = Bending stress ( kg.f/em” )
Y oax 100

K = Coefficient by b/a

a = Short span of plate (cm)

b = Long span of plate (cm)

p = Mean design pressure ( kg.f/em?)
r = Thickness of plate (cm)

& = Corrsion allowance 0.3 cm

2. 2-3 59.00 72.50 1.23 39.80 | 0.1950 0.47 0.77
3. 3-4 47.50 59.00 1.24 40.10 | 0.2725 0.45 0.75
4. 4-5 10.75 59.00 5.49 50.00 | 0.3150 0.12 0.42

Thickness of skin plate f = 9.0 mm

150 1325 | 1= |0.0750kg.f/fem?
7]
90 725 — | = |0.1950 ke.ffem’
65 475 — = {0.2725 kg.f fem?
\ —_—————rar e e—d
20 [ 10.75 —— 17> _10.3150 kg.f /om?
1
590_| 590
T

3-13



VIL. MAIN WHEEL ASSEMBLY

1.

Z = pxb

o J'\Yhere ;

M'\in Whecls

Hert& s formuh

» =

oy =

A + B

3. P
x —— .
2xmw axb

1109x.mx3—~m———( +B)E

1109xnxz P |

—‘(‘;q5¢Agl{l;q;

H p Hertz ] contact stress (kg S /cm

s Workmg loaded one wheel = 6, 291 ke 5

- a= Half the contact wndth (maJor dlameter) (cm)

a
R = Modulus of elasticrty of wheel = 2 lx 1[)6 kg f Icm -

o | B = Factor to give the depth where max shea_rmg stress accurs (cm) e

i

m =

= Ha]f the contact wrdth (mmor drameter) (cm) : ;"'-_' . |
_i=_:_ Depth where maxrmum shearmg strcss cm N

= Radms of roller lS cm.

R f—* Radrus of curvature of track rall = 320 em.

2419’54, 46” =
3280 o » 0446 -

3l

das25

Main wheels arc of pomt contact type and thll‘ strength is calculated by thc followmg
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5396
0.0349% 2.1 x 10°

o
{l

= 1109 x 3280 % ;j = 1.524 ém-,_ ,

1109 x 0446 x J 5396 = 0207cm.

e
i

00349x2lx 10"

R 5396 -
- = 8167 ke ffom?
P xa 1524 %0207 ke/fJem

| Allowablccontactstrcss (pa) LR e

' 5)93:118
2xV

pa=

i

where i pa Allowable contact stress (ke f fem? )
- HB = Buncll h'irdness B N
L = }_85 kgf/cm o

T

Safety f'lCtOI’ = 10 o

e 1130 = 9250 kel
e fhus, P | .. |
- pa = 9250kgf/cm ) 8167kgf/cm

Bxb ; > g = “bH£2—4¥736 74

-
o R S 0.207
O90x0207 B = 0.00
0.186cm Gl
-‘Thlckness of track frame T = 4AxZ

= 4x0.186 = 0.74 cm' ~ 10.0 mm.

It

.

2. Shaft. | |
ERT ) ) Maxmmm bendmg moment

S e m‘épr
s [ ] L R 7 5396x 75 |
—[ _Z‘ - .‘:: : 5 - 40 470 kgfcm
B Ei '_ Matenél ofshaﬁ
Al SUs. 304 (11304303)
py - ?5 cm ',I:Aliowabl;: s}t(;gss ( ob) _
T ob T 1060kgf/cm

I

,__
| ik
1
o

II

B T
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'Dimnctér of shaft (d)

@ = XM B
ﬂ.‘XO'b '

32"4—0—@ = 730cm 750 mm.
%1060

) Recheckmg of bendmg and shearmg stress
Sectlon modulus @
L= —xd x750 “41420m SIS
32 32 _ _

' Bendmg stress ( ob )
o - Mo

' Shcarmg stress -(%.s)

| _4xP ' .

_,:-_ﬁxdz; _ o

- Ax5 39f 122 kgflem? { 0.6 x 1,060 kgflom? . <.
x50t TR nsottncdiny

 VIL GUIDEFRAME =

- Stréngth_.'of the track frame is examined by Andre’s formula F

00588x

w/B xl

.
I

*'_ 07Sx
KxB
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Where ;

K = Concrete bearing stress (kg f/cm)

P = Max1mum dlstnbute(l load wheel = 5,396 kgf i
B = Bottom width of flange (cm) |

I = Geometrical moment of inertia (cm) ‘

M= Bendmg moment acting, on track frame (kg f cm)

- T

Half of stress dlslrlbutlon lcngth of concrete at the bottom of track frame (cm)

"Bmll wpshape  H200x200% 812
- 4720 et | T

Z . = ._4720n}: -

A = -'6-3.53cm2 o

K= 00588 < 390

L ﬂ?xmo

= 257 Lgf /cm { 50 kgf/cm

o ms“m' 5396 mem

' - 257x20 i

o Bendmg moment on track frame (M )

: M - 257%7!174 x 20 - 79670kgfcm ERR
Bendmg stress of track frame -
ob ..=,7 _‘3{ ,
- Z
79 670 169 kgf/cm ( 1200 kgf/em
4720
Shearmg stress of concrcte _' -
o TC = Ai S where ,' 'rc— Maxrmum sheanng stress (kgflcm )
B Ac% Shearmgarea of concrete S

20 +335«/§?~ 6’737cm -

owmn
B 'f-~ 6737 T TR
= 076kgf/cm ( 80kgﬂcm :
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IX. OPERATING LOAD

| Operating Condition,

The gate is normally closed and is desigrred_ to raise uh_d.er water head 3.25 m..

Operation Load. -~ -

2.1. Weightof gate (wg) = 4.0tf L : _ -

+2.2. Friction force due to main roller ( Fiv)

(pl'+y,_lxr) '

.I.?r = Px
Where _
. Fw = Fnctlon force due to main roller i SR
po- Designload = 21125y~
o = Rollmg fneuonal coefﬁclent 0.1
" yZI ;Slrclmg fnctronai coefﬁcrent S
| -.atrarsmg 02 s ) L O

at lowe‘mg O 1

= Radrus of wheel shaft 375 em f- =
R = Radrus of wheel _ 15 em -

Thus;
At Raismg S : S e
- FwR = 2L, lzsx(oi ;?%375) L

I

?22 AtLowenng S
-_”FwL 21125x(0::0lx375)

0669 v

ll

Il

I T T I
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: [y

i
¢

o -ﬂ,.

s

2.3. Friotion_force due to rubber seal ( [r)

Fr = nu x(q-t-be)xel?

.Where ;

Fr = Friction force to rubber seal tf

’
fi-

Frlctlon coefﬁcrent of rubber seal

at startmg =15 L

at shdmg A— 07 7

p = Mean desngn pressure < 1 625 tf /m?

B TN
il i

' - Contact wrdth of rubber seal = 0 05

i

fﬁéﬁ
_ V'VI;huS. ,.
| 2.3.1. AtRaismg : R :
| FrR = 15x(005+1625x005)x65 )
l?Sng ‘ '

Total sli(_iirtg length of nrbber seel_ = 65m.

2.3._2 AtLowermg :

FrlL 07x(005 r1625><005)x65_
0597tf L

2 4 Down pull force at opcmng (Fd )

Fd = KxwaHthd
o Where AR
_ : Fd Down puli force (tf )

E

Down pull eoeﬁicrent 0 15

S Gw = Specrﬁc gravrty ofwater = IOIf/m RN E

Desrgn head & 3 25 m

o |
PrOJect arca ‘of bottom ga(e = 0 24 X 4 O = 0 96 m

lIt -:

“ Imtlal compressron load on rubber seal = 005 tffm -0

49725
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Thus ;

Fd = 0.15x 1.0x3.25x 0.96 = 0.468 ton.

2.5. Total Operation Load.

- Gate weight (Wg)
- Friction force due to mainroller (Fw) | +1.197 0669 )
- Friction force due rubber seal (Fr) - +1.280 - 0.597
*-Down pull force (Fd) =~ S . +0.468 -0.468
Total = 6.945 2.266
Thus ;.
Operating Load
Raising (incl. allowable)= 7.5 tonf
Lowering = 3,0 tonf
X. HOISTING EQUIPMENT

Hoigting Load (Fo) = 7.5tonS

Operating Speed = 0.3 m/min +10%

Operating IHeight = 6.0 m

Type of hoist = 1M2D Type

Electrically driven wire rope wound type stationary hoist.
1. Wire Rope,

L.1. Number of Falls P _ :
2 (two) falls of wire rope are provided on each side .-

Total number of wire rope fa“s e | (m)=4
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1.2. Tensile Load (7,)}

o= Wl;or]j . .
where ; .
T, = Tensile load tf
_ “Fo = OQperating load = 7.5tf
& W = Number of falls = 4
i, = Sheave efty. = 0.95
7.5
(093]
1.3. Selectlon of Wire Rope
6x 37 galvanued wire rope pet JIS G. 3525 Class A wire rope diameter {Dr) =18 mm
Breakmg load = 17 5 ton S
" Safely factor = 17/073 = 842 ) 8
€) 2. Shacve.

2.1. Diameter of sheave
Ds = 17xDr Where ;
Ds = Diameter of'sh.e.ave
_ Dr = Diameter of wire rope = 18 mm
= 17x 18 = 306 mm.

Diameter of sheavc_is determined 350 mum.

2.2, Diameter of Drum
- Dd = 19x Dr Where ;

Dd = Dlamctcr of drum _

S . - Dr Dtameter of wire rope = 18mm
= l9>_<13 = 342mm

- Diameter of drum is determined = 500 mm. |

2.3, Winding Number of Wire Rope (Nw)

3 .21
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LV_S x Oh
% Dd

Where ;

Nw = Number of windi_n.g :

Ns

Oh
- Dd

at

I

Number of falls on cach side = 2
.' Operéting héi'g'ht = 5.0mt.

Diameter ofdrum = 0.5m . _ o
Number of dead turn = 3, I

I

ot

Nw~ 2—39- +3 ?936 B
- wwx05

Therc fore number of mndmg is detcrmmed 12
24 Revolutlon B
' (Vo x Ns) :

] V Operatmg speed 0. 3 m/mm _ -
Ns = Number of wire rope falls on each 31de =2
' Dd Dlameter of drum 0 5 nm. '

,,,,,

ooEx0s e ' ' :

3. -Al-'rang'é;i_a-éht ofHosit. - . . -

..
1

| B
It - K
- PR




3.1. Reducfion Ratio,

3.1.1.

s R -

Réquired Ratio
Nd

IR - 22 - Where ;

Nm '
' IR = Required Gear Ratio

Nd = Rpmofdrum = 0.382 Rpm. |

0382
1420 .. .
Ty
1371728

: .":Selected Ratlo - f__ o :

Drum geall pmlon = ey .

': Inten'n'edlate gear = ':1%2:_::_“ |

. Bevel Gea_[' L : %

| .:Total aclual ge‘tr ratio = %7 434 ]

‘ Thus B '

- Actual Rpm ofdrun = 142/7434 = 0 379

33

'Iloisting Spced.'

Vs = __——xVo '_:W'hér.e ,

Thus i

Vs IImstmg speed -
N =

W .lIl A!l

n

Operatmg speed = 0 3 m/mm

o 0379
5 X
;;_03325r

Nm = Full load Rpm of motor = 1420 Rpm.

Actual Rpm of Drum 0. 379 Rpm i
Reqmred Rpm of dmm 0 382 Rpm ik

23725



= 0;298 m/min

4. Electric Motor Operation.

4.1

. Mechanical Efficiency

- Sheave '- 0.95
Dum 095

Drﬁm geér / pinion 0.95

: 'Intermedlate Gear 095 - -
.kBevel Gear S 0900
a :Worm Gear o 044

' 'l'hus Total mechamcal efﬁmency on motor operation (Mt) = O 3225
421

Q‘ = 2

0 -
| '-:There fore 2.2 KW motor is adopted

3 Type . : TEFC Class B With magnetlc brake Gt
 Supply : 3 9}1/330 VAC/SO H?I22 KW/ 1420 Rpm o

Motor Capacnty
Fox Vo

Cooel2xp

R

l 13tonx1 S

80x0208 -
612x03225

e
0
B ~ Fo
Yo

i .I!

.

Motor KW requ;red

Opcratmg load 7. S ton f _
Operatmg speed = 0 298 m/mm o
Total ef’ﬁmency = 0 3225 |

I7KW

Motor spec;ﬁcatmn 5 :

: -__'Rating Contmuous duty

_ 5 Manual Operatlon ; a

51

Reductlon Ratlo ( tt)

o [_ Drum gear/ pamon

o _ _jBevel gear

: Worm gear (manual)

Intermedlatc gear

Mechamcal hffy

(16/97):-.

‘0-9_5 |

24/25
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Total = ©2,246.16 02437
5.2. Torque at Drum
D = 1Lx R.Drum x nd
n o
Where ; _
TD = Torquc_i.at dnu_n
71 = Tonsile load = 2.078 ton,f
R.Drum = Drum Rad.ius. = 0.25 m.
B 17 = Drum éfﬁciencj’ = 0.95
B nd = Number. of drum =2
e 207'8><025><2 o L
09

= 1.094 ton.f-m _
= 1,094 kgfm

53 Rin_]pu_ll Force ; .

e P Whee;
SR 1t_x'1ﬂx__Rh .
e F 2 lepull force | 4
'TD : Torque at drurﬁ 1094 kg f -m
i = Total manual reductlon ratlo 2?46 16
o ., g = Total manual mcchamcal cfﬁmency 0?437 '
_ R Rh ,: Hwheel Radlus = 023 m. '

A 1,094

o 224616)(02437:-:023
87kgf( IOkgf

It

7’ CEERCECECECD
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