O

~ 12 Alignment Calculation of Semarang River






174

Page

Aligment

Category of

calculation

Semarang River

Name of
Structure

——————

o 9TRF6T - ... |E0erT ,
LS | uoTieT sRsPl | oesteer | ossoosTe | s
.. .SE90r8T STESE .| ) i _
605711 | 69c°c08's J ogstecy | gTorrectle | Liar
691IrL'T STSEE e S
stie lesoiiee e | OFL T S76TI9E | 0222076 ] ol -
N ROK'6£9°T tergooz LT )
€T oomeisr 08¢ | STResSr | o'engt 09 6
N B 1 bLLTy } ﬁo.m:
£60'1 1788 . 083.._ RRiT '
| SeEsEeT T500L | qosest (| eTREs | T
8LS'L | 06LVEET 6TSS1 L ST0P0ETe | Sl
N 96T T80°0L o
Lr5's | 660'560'7 ) 0T85'%ETs | Tt )
L0 096, , - H
[o4'® | CORQLEL [ ggus 0'6r9°0cT'e | T1d1
arigs't | avor || o996z o , T
POt 2 R N $EIL0T6 ! 0lal ¢
. Leseeost Tl eer | s86°LE i 906 _ N
owe etesset ooz UcooL T 1890606
M| SRl gge ceermor _
1661 660099’ | vTsr [ORTeR N CTLLOITS | 24
o |eseier T lerer oW , .
R T4 o S % - 7 L.jozE $IO8'0ET'6 | LdT
90¢LISTT | ve'srl N R
K e | - o WEIISLr  sere'nize | ot | g
. isesect | oces W g .
- sROSLTY ) L e ) .| seorser [ $rT0IeTs Sdl '
B orOsLEt | egon 1Iree - Ao o .
L30°L A M o L |08 ] Srg0 095G | Ml
} LGOI} L6tel Ay , . ] wseece | T o
. 2NV S o B R 7% L 0'808"PEy T OTLINETG - | el
Lsile | siise FILLl - o |ERLOC SErsiEe oo : . ot
PR LT | ress LK1 S B RO 5 T B B0 S Rl ol o R
N 089 ST R AR AT R I , )
gL | SLry  faseey o e |00 0819 | s L4y
. S8 L L BN socTe | B O DT -2 72 S N . .
orereer | sliveers | ea 1
. oy , ‘ON
B i oy o) L ed * » ADINVISIO | ¥ i a 41 AVAQ |
, ‘ i
, H3IAIH ONVEYINIS o
]
)

PRAPT




; . — g, \ B —— -
. woree'r g0 Fesgviiorar VT edeor | 7T vemee T T o N
$00C  lTsTreys | evec  |BeEeean LS N U T N E T S e S
S| rorooey ooy LR e L N NN (1B RN 1 72: TS . P Y NS B
S I L T T . eoTrier OGN _.W.E___ 9
L] LOTRTEY Lot TELOT LI vo 1oL R e I UV N
ore | stmuer | zeer dinm | 00 oSSbLe | 0TRESEEE AN
oleoLk's L s'sT IETREE v8059 . :

I N R T o eoessr . ogroertié | sé

Lol wee

86L°€1

= GLEISER | 90T ) ; co e | Q0L OURS'9CE | GOSO%6TT'S | pedT
@ GIFELCy [ 899r Gy | B R T2 T A R . R
g oriesTt | g T o] e o 0L OIBL9SE | 0206226 | £2aT
= BOLISI | 501 T NN L TCTE IO Tl R
> PIY9 T SETISIE | ovs L A e 0P OL0L'9EE | 0R606TTS | ZET
.| EL960T L 6ISy 80510 oL AL S I

LOST | 15CIS0'r sgor Ao 06| 058798 1 010T p-_m 15dl

o lssmuer iesur sosoz 7| legios | T T Zooes
R S T
L lergese T iess
arar lesrtese  lare
T00°008"S

Osreote | SesTETd's | otdl

|

calculation

605

0OrS9Ey [ 007E6ET6

LP60S

gOYy 0

E $8ST | E5LSTOE | oorsose | ososeizs | szdi | ¢
= .| eeLesse et SLO'ET S N P R
Fnun 901} ERFTTRSTE vOoF L I809y R .!a.fm,"...%_ ] §'9Ts'ger .-o..m.%_amﬂda Lol :
[ Leeesse s L0 N R
- | segROSE - | sustiege et
) . BRRROSE . QIS oydoror )b |
> to- LRFSOFE o e | SEEP9EY | 0T896ET | ST
= C .| esrsers oz ; N : S-S SN SR ER S
e s SRTY | L85'59rs | 65Ls | [CRedEinn 10Lrl N . oI o'rsy'oce | o's0L6zee | vedl
o .. [ TO0ROFE [ c9mil TIgst o). gR6s] . R R
S $69°L | eveeeTE | 1wsior | Fegof | owocecy | oreoisTe
b .| rosEsTe | Ziss L B S o
e 98T | BITSSTE SZLT ezt |- T Y P— L2 ey
£ L osesore ‘ XA BN 118 I 2T N A -
& oS eresil's | ese | |HS0EE SOSTU [0 | e9Rreer | osseeits | Tzt
o |espere fsen S ECILAV AN JUNI I 7.0 SN < NS N DR S N
9908 | sLleers | [sces | [ReEER wort o] e 088 T SOLT Gy | OrSR TR | G7dT
R - 7 SR R T o RN R F-T77- N N R B
: stssess | - TE SR N D - T L Tz SIYETTE | 6idl |

Name of
Structwre

1-20



3/4

Page

Aligment

Category of _

calculation

Semarang River

1LLosr's
Llauses

06 P6T'S
926'9LT's
666LITS
6rOTETS
LLYSITS
LL0L0TS
gorssis
£6r'oR1's
SRS
ir9°990'5

SE9508
‘mmo. Himo..m!

10979087
Qor9Lsy
Q0P 9L8™r

SrROTR'T
L8908

SL6'S6L'F
LRI
Ty
GooorLE
[ 6o0rorL's

LHE'899'

s

vIC Ly

SOLEL

EELL

A [

O 90TLY

Jzoos

oLt | ssisgEy

081 | 0esroty -
SLL | S96H9Th

0TSOt

0'Ta9'9ck

075995
Rz

0289'9Er

| osssesy -

‘ooesotr

000 | £'656'95t

SeL9sr

S05987

0'$Lr9TTs

OINSITG
00FrSTTe
prosRTTe
09E5'8ETS
0'PPSRITG -
ORPENTTG
Bty

0'668'3T2'6

0'E09SIT6

$'T19'5TT
50586
$169'82T6

QOTLEILE |
.o.mm.h.ﬁ_m_.o,.‘

0IPLRTTG
842G
SIS

0'DSR'RT6

Name of
Structure

s1Q sy

L

FONVLEIQ

o 3

N

ON

ANV

H3AIH ONVYEVYWNIS

5




as4

Page

Allgrhehr

Category of

caleulation

Semarang River

Name of
Structure

TOL'IETL
T6LIETL
SLLTEIL
L89°T01'L
1LE8L0L
1TUSS0L
YRT'666'9
$I189169
SSLI06'Y
830°CHR'Y
FEYS699
£69'9L5°9
GEL'6PES

ELREY

BIUESYS

gy

I8EOLTS
1820209
LT
I509L8'S
ORTGLR'S
G8TULEE
SOULHLS
@reols
CELTYS
sioiss”
IP006Y'S
roosr's

LLLNRY'S

2086
60'6¢
e
sT0z
Fi'8S
428

IRIATR

L9'8%
s9.Lyl
08811
0697
Py
99t
5986
229

6Ll
)
o9 ori
§9'C5
Lyor
9L'66

el

sTSE
6058
209t
L5998

JHLLO

sy
| GOt

o

N

1SLESL

BLELEL

Clzrsse
0807 5Cr

sisey

SRLYSEY

§issiser

srissis

osseser

0'92T9Er

$geoty

0Lrsoty

$EIELITG

v6I6LIT6
§LEELITG

DROFLITG
FsigiEde
 OBR0T
| oosisizs
L dezisers
0'961'8T2'
SU6ERIT

CSRTRITS

01$5'522%

L01§'8IT6

" onbsEys




 1.3Stability Analysis of Existing Revetment






Name of Existing Revetment Category of | Stability Analysis Page |12
Structure | ' calcu]ation. L |
concrete weight
No. shape . b h A "X Y.  We . M e Mi
o m-m m2 m m t tm t ' tm
1 triangle 0.125 25  0.16 008 083 036 003 0.040 -0.03
2 rec(angu!ar 0.35 25 0.88 030 125 201 060 0221 -0.728
3 tiangle 1401 25 - 175 094 083 403 379 0443 -037
total ‘ S 6.40 ' 443 0.704 -068
earth pressure B e .
(normal) - C'oe_r_ Pe Peo ~ total h ~ v - Mv - Mh
CEa . 0786 491 197 688 44 527 742 -3.7
Ep . - 1995 312° 000  3.12
learthquake)
Ea . 0875 547 000 547 85 419 59 = -29
CEp 2340 731 000 731

¢ along the f_bundation

stability against sliding
(normal condition)

(eari_hquake coh_dition)

stébiiitﬁ again::tst overturning . -

(normal c_ondét:ion) o

(eaﬁhqﬁéké cé;ﬁdjition)- gy e

i

1

RO

o= 0207

186
284

éhould be) 1.5

Cshouldbe > 1.2

- should be < 0396=B/6 -

 should bé < 0.792=B/3
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e CHAPTER 2
ASIN RIVER DRAINAGE
. SYSTEM IMPROVEMENT & .
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201 AsinPumping Station



2 1 ASln Pumpmg Statlon EE RN

2 1 ] Structural Calculatlon of Gate Leaf and
Hmst e B







Name of
Structure

Category of Structural, _ -
calculation Gato Teaf | 8@ 1125

Asirigaté R

1)

1,

Design Cond:t(ons

Function of the gate
Dike '

Top elevation of the gate

As the gate acts as a pmt of the dlke of Semarang River, the top eclevation of the gate shoul(l be
identical to that of the dike at the point. cL e

H.W.L. at No.31+8 is 0.426 m accor dlng to the hydlauhc calculatlon -

- In deﬁmtwe p]an the water level was assumed as 0.2640. 1+0 1=0.45m and pump station was

o d931gned

As the free board is 0.6m at the point, the dike top elevation is +1.026m. |

~ Taking the same freeboard, the gate top elevation is 0.45+0.6-:1.05

Theréfo_l-e; the fdp 'e-le\}'at_i_o'.ﬁ.(‘)f‘ the géﬂ..e' should be +1.05m . -

Bottom elevatlon of the gate

- _ Dcmgn river bed elevation of Semarang Rwel at No 31+8 is -2.405m. - o

D L. W. L.in Asin Retaldmg Pond is -2. bm.

: : The bottom elevatlon of the gate is made as low as the Sema1 ang River bed.

) Thgréfpré, the b_at_tbii} ele‘.}at.i'oh of the gate should be -2.41131.

Helght of the gate

: B Accm dmg to 2 'md 3 the height of the gate is 3. 46m

_," D931g11 Watel Level Semarang Rwel Slde

In deﬁmtwe plan l;he W'ttel lexel was assumed as 0. 25+0 1+0 1=0. 45m and pump station was

B demgned

o Same elevatlon sha]l be used fm gate demgn

: Thefefore, t_hé désigri i.v'ai_tei;'le\.rql Sefneiraﬁg Rive_r Side is O.45_Ir_i

Demgn Watel Levei Asm Rwel Slde R : : : :
Identlcal to the bottom of the gate as the D L W, L of Asm river is lowel than the bottom of the

gate o

'Théli-efqre},- the deéigh Qa{ei' level downstream is -§.41:m. S




Asin gate

Nameof | . . .= - = ~ Category of Structural,
‘ - |: caleulation Gate Leaf

Structure

Page

2725

7 Load Conciition
(case-1) normal condition
_ hych aulic static load (UIS +0 4bm, DIS -2, 41m)

incremental coofficiont: 1. 00 (same as Japanese standard)

= (caée 2) éelshnc'con(htxoh e e
hydlauhc static load (U/S; +0 45m+0. 10m DIS .2, 41m)
_ calculatmn of se1snnc wave '
he=K ¢ (J_ EI)/(2* ﬂ:)
: K—O 11 mfs
t=lsec -
hy(h aulic dynamm load (Westel gaald for mula)
- - 7/12*Kh*w*b*h2 s
L where Kh“O 11

" incremental cbefﬁeient 1 50 (same as Japanese standard) :

) Structural Calculation

© See attached calculation sheets.




' Orperalion';sli'oeed
Operating method .~

1L HYDRAULIC LOAD (P)

SPILLWAY GATE AND HOIST

I. DESIGN CONDITION

Type

- Quantity

Clear span

Gate height

-le

Sili eicvation
Desi gh head
Sealmg method

Seismic coefficient (Kfa)

- Seismic wave hmght -

Maxmmm deﬂcctlon of beam -

Corrosion allowance

Typé of hoist

.Hoi.s_ling height

1. Hydrost'atié'Pressm’e_ .

CHWL+o04s

: Fixed wheel gate made of steel 7
2 (twd) sefs ‘
E _'4 0 m.

346m

EL. +o45m

EL 2.41 m.

2860m[(+045 (241m)}

3 edgcs rubber seal at upsheam o

0.1

otom
/800 | L

: _30mm

hoist
(1 m 2 D type)

03m/mm+10% o
50m

Local

. 0.8

Y IR R

286

a ____EL . 2._41"

- 3/25

: Electnca]ly drlven w1re rope wound typc statlomry



P = ﬁi%:)iﬁ where ;
p o=
Hy =
B =
W, =
Thus ; |
p, - 10286 x40
. 5 T
= 16364

. Water Pressuré During Earﬂnquake o

' 2.1. Hydrostat:c Pressure Dunng Eaﬂhquake -

_Ps_ = (hw+h) xB
| ~ where:

h

B

i 'll

i

C P = Yx(01+286) x40
| 17.52 tonf

Il

Helght of waves due to earthquakc 0 Im. 3 D
Water head = 2 86 m. ' R
Sealmg spa.n = 4 0 m,

4/25

3

Hydraullc load (f)
Water hc’ld of bottom = 2.86 m.
Sealmg span < 4.0 m. . -

1.0 t/m

2 2. Dynamlc Water Pressure Dunng E-,arthquake '

Pd = /,xK xhrxh'xB

where : Kp = Coefﬁuent factor-0 ll ji ERURE

hy = sttance from water surface to foundatlon rock durmg _ : €

Thus ;

earthquake = 4 51 m.

- Pd = /2x0l1x4.51'><286'x40“2636t0nf

Totai load durmg earthquakc (P,)
P, = PP d

= 17.52+2636=20.156t.

2



T

5725
_ Thus ;
P P
16361 { 20.156 1.
There foré design shall be cairied out based on the water pressures during
. earthqu_ake. |
2

10x Hy x 40
2

n - -‘[2_0.156:-(2
. o [ 1.0_><4:O

= . 3175 m. e

]
=
ot
A
[
it

- ;Thus : De.sign:hééd.o’f water is determined 3.46 . _

3. Hydfalili.c Ldad D.lll'i]-'lg Earthquakc (P)

" HWL.EL+1.05 .

SWLEL-2.41

P = W where, .

_hc‘, )
1l :

‘ Hydrauhc load durmg eaﬁhque Yy ) :

e Water head of Bottom = 3 46 m.

I

I

: Scalmg span = 40m 7' '
1 0 t/m B

Il

W,',

L 10x346 x40
BE 17 B

il



111, IIORIZONTAL MAIN BEA'VI :

.~ Arrangement of Main Beam

-+ Three (3) numbers of main beam are arranged as follows ; . .
: f oo \
P, =171t/m* /. | ' T
A 346
p,=346tm*/ R _
o : R Y
Cop=326umt/ o eesy |
~ Py=346Vm . L : 0.20 B

2. Charging and on Eéch Beam

o Chargmg load actmg on each beam is calculated by the followmg equatlonb g

BeamA = 05x p- EP_*:f)zi
eamp - (Br2B)xb, (2P+P)xb
am < (020 (1 E)en

- ‘Thus, calculation result is as follows ;

lBeamA _ B
o 1. 1
P, ~0.5x1712 09x(2x671+26).—23661ﬂm-
BeamB _
1.71+2x 261 22132
p, - 9x( +x6) 065 (x 61+ 6)__19590%11__
SB _.6 R o 6
-i.B'ear'nC i ' R
B 261+2 326 N
- P —065 ( 6”6" ) 0.5x(326+346)x02h 1661 If/m

6/25

€

)



- 7/25
3. Bending Moment and Shearing Force.

3.1, Bending Moment.

Maximum bending moment is calculated by the following equation.

23 Sealing Span B=4000 A35 e
t | - 'S-u'pzor'ting S};)'én:L':'M?O C |
M. = Wx(Z:;L.HB) - |
- Where ; Mm‘ = Maximinim bending lliomcnt (- tﬁ)
| _W o= Hydrauhc load actmg on each beam (tf )
= PAX B
= 2366 x40 = 9464U’
L = Supportmg lcngth 447 m
_ B = Sealmg span = 40mt
5 o MMx@wM74®
A -8 '

sgddfm

32 SheanngForcc B o : .
Mfmmum shearmg force is calculatcd by lhc follow:ng equatlon 5

9464
2
4n2y

,N(’t? i As major dcmgn load actmg s on beam A bendmg moment and

. Sm u

.lI‘-

. sheanng force are calculated only beam A

_ Séclional propqgty of bt_:a_m_s_‘. o

[ N TR
,‘ I :_ir ’ ’ )

o 1sa0)] ;ganumn hsagy -
e 11400{397} S
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‘Moment of inertia I = 16,988 emt

Modulus section | Z = 855.8cm’
Arca of web atbothend AW = 18 85 cm

Area

A = 5825cm?

3.3 Bendmg and Shearmg Stress -

Bendmg and shearmg slress are calcuhted by the followmg equations ;

ob

max

v Spu X107

max

M,
'z

:u:' max x 105

Z .
max X 10
AW

D = Maxtmum bending s“tre:ss: (kg/c;nl)

max = Maxnmum bendmg moment (If m)

I

Modulus of sechon (cm )

e = Maxnmum sheanng stress (kgf Icmz)

h S = Maxnmum sheanng force ( {f )

Thus ;
IDJX.

Tm ax

" AW = Areaof web at both end
S8Ax10°
= —————— = 683 kg.f/lem® { 1,200 kgf/cm?®
gssg oA A
' 3o R :
= AT2XA0 51 kgftem? ( 700 keflom?

1885 7

3.4. Deflection ( )

Max1mum deflection of each beam is calculated by the followmg equahon

Where

W

- . 2 3
,W X[L LxB B)

— o —— 75 ::-,:__l_‘
C48ET 2 8

(Zm = Maxnmum deﬂectlon of beam A (cm)

= Demgn load on beamA 9464 kgf
L = SUPPOng span 447 cm |
B = Sealmg span 400 cm. =
" E = Elastlc modulus of steel 21x 10‘ kgf/cm R
_- ] - Geometncal momcnt of mema —_ 2:0,299_cm o

o



O

9/25

Thus ;

0611 = 0611x 2160 _ 434
I 16,988

d

il

g = e { ——1_- ('1110\vable dcﬂcctlon)
L 1315 . 800

IV. END BEAM

L. A:rangcment ofMam thels . | S
' Two main wheel are provnded in each end beam of gate leaf and their arrangement is |
as follows ; ' ' |

6644 - . 783 .. . 9464

300 _|_ - 350 o850 .| .250

1000

2. ) .Re.action -Follrcé
::_MomentatRA R R . 7
£ 9.464 % 0.25 - 7832x065+RBx10 6644><13 - o |
2.366 - 5.091 I-RB 8.637 = 0 |
RB = 113624
CRA = 2B94-11362 = 12 5821f

o Dlstnbuted load on each main whce]
T 1258 .
R RS ooty

 ;#Lk§’ ?wR§6_  U}ﬁ/giisgg{?1”H   \ ;_”.,

I

1l

]

L | 3 | Bgnding Mﬂ;jleht..izlﬂd Shearing F_or’ce... -

3.1, Bending Momém. L

; 9464x025—»2366tfm SRCTREE
= 9.464x 0.9 - 12,582 0.65 - 03393 U‘m -
- 6644><03 = 1993 tfm e

) R



Maximum Bending Moment ; -

3

M = 2% = 552 = L1834

3.2, Shearing Force.

S, = 94641

S, = 9464-12.582 = 3.118 41

Sy = 9.464-12.582+7.836 = 4.718 ¢

S, = 9.464-12.582+7.836- 11.362 = - 6.644 1f
S, = 6.6444f

Max shearing force on each beam

Spue = 2= 81 gy

_ 2 2

4. Scetional Property of End Beam

12 (6)
} i
90 (87) - -
, Z
13 (10 !< 2277 ﬁ<_13(10). | AW
250 (247) 4

5. Bending and Shearing Stress
Bending stress ( ob )

ob - A{m ax
VA
LI83x W
2453

Shearing Stress (z5)

= 482 kgflem?® { 1,200 kgffom?

T
= ma,

AW

3322x W 3
1482

V. VERTICAL GIRDER

2. 10

]

1l

3030 cm?
2453 cm®
14.82 cm?
31.02 cm®

= 224 kgffem® {700 kg keffom® -

10725

@
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1. Bending moment and shearing force are calculated by the following formula.

1.1,

£ )

m

__77\7"_~ A
1710
/ )
900
: \/ R
3
650
: i
200

= 590_|

Bending moment

M =

Px M:-:(3£2 —1112)

Shearing force

S

24
pxmx{t
= —— where; M=
P
m

£ )

22 Ym

f3)mI

Ly {m

Maximum bchding moment (//-n)
Mean water pressure (¢f /m?)

Pitch of vertical girder (m)

Maximum shearing force (#f)

Distance between horizontal beam (m)

® ?}5%?‘%’,};’3’;}% p,_ P
PORTIONZ|23 2
iﬁ%@gﬁ% a3

I 171

2. 0.5 | 090 2.160 0.1110 0.386
3, 059 | 065 | 2935 0.0660 0.307
4. 059 020 | 3360 0.0066 0.099

Maximum bending moment on vertical beam

2.1
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M. = 0177 tfm
Maximum shearing force

S = 0386

2. Sectional Property
JIS G.3192 hot ruller steel section H.350x 175 x 7/11 and following section arc used.

_ 150
R I = 102 cm’
50 (47} =] < Z  =210cm’
. Aw = 194 cm?
75(4.5)] 88 7.5(45) |
~ | A = 599 cm?
100 (97) N

3. Bending Stress and Shearing Stress
Bending Stress (0b)

b = M
()
3 .
= 9:!7771’;—10— = 843 kgf/om® { 1,200 kgf/ cm?
Shearing Stress ( 75)
3
_ 0386x10° 199 kgfem? { 700kgf/cni?
1.94
VL SKINPLATE |
Bending stress of skin plate is calculated in accordance with following Timoshenko’s
formula. ‘ | '
2 _ §
{ = "K—xm where : oa = Bending stress ( kg.f/em?)
_ oux100 . B : '
— - K = Coefficient by b/a R &

It

a Short span-of pl:ate' (cm)
b = Long span of plate (cm)
P

i

Mean design pressure ( kg.f/em?)

Il

Thickness of plate (cm)‘

Corrsion allowance 0.3 ¢cm

o
i

2- 12



¢
Thickness of skin plate = 9.0 mm
171 1535 > 0.0855 kg.f/em?
90 725 | ——> 02160 ke.f/em?
v
{ 3 65 47.5 ——> |0.2935 kg.ffem?
' 5
20_ 1075 | ———= |0.3360 kg.f/erm?
4
590_| 590 |
VII. MAIN WHEEL ASSEMBLY
1. Main Wheels, RTINS |
Main wheels are of point contact type, and their strchgih is calculated by the following
Hertz’s formula ; -
o _ 3 P
9 p o 2xmoaxb
a = .1.1.09xmx 3/:-“!2——“*
o V(4+B)E
b = 1109 x nx 3 P
| ] (A+B).E
zo=pxb
A+ B = 1x(l+i) B-A= 1x(_l-~i) |
.2 \R K : 2 \R R



m

Where ; p _'=.‘ Hertz: scontact stress (kg f /cm _
P = Workmg loaded one whecl 6, 291 kg f

—“ Half thc contact w1dth (major dnamcter) (cm)

P
i

Half the contact w1dth (mmor dtameter) (cm)

: Modulus of elasttcity of wheel = 2. 1% 106 kg f /cm

=
it

= Depth where maxnmum shearmg stress cm

Factor to give the depth where max shearmg stress aceurs (cm)

~o™ON
I

= R'tdms of roller 15 cm. .
o R’ = Radius of curvature of tracl( rail = 32_0 cm. -
'l'hus ; | o
A+B = 1 (1 1) 00349
02 M5 320
ix(ih-;l—) 0.03'18
2 \N15 320/ .

' Shape factor ( m and n) are those dectded by the roller shape o

B-d =

7 .== Cos"x(B A) -
- (A+B) L
;_ COS,, 00318
e *00349 .

24019 S446" = 280
3230 . n —0446 S

-II

a = 1109x3280 J 621 = 1604cm.
: _ . 0.0349%21x 10 BRI SR
S TTE201 T i ity
b= 1109x0446x3—— —— = 0218em. . -
%_ | \/00349><:>,1x10G R ST
p = 3 6291 —8590kgf/cm |

: ?x:r 1604x0218

T‘Allowable contact stress ( pa)

_ 100x HB
. 2%V - : : P : S
- - _i.vhere::'_' , pa- -—- Allowable contact stress(kg f/cm )
i 4 ., = Safely factor = 10 _ ‘ '
HB = Brmell hardness ' o
= 185kgflcm SR
'pa'. = M = 9250 kgf/cm o

2><1.0 .

14725



o ob = M

pa

Thus ;

= 9,250 kg.f/em’ ) 8,950 kg f/em?

' 1.604 L
£ = b - =) =— =7357 = 74
p> b= %= s e

= 0.90x0218° B =090

= 0.196 cm
Thickness of track frame _T > 4xZ
T = 4x0.196 = 0.78cm =~ 10.0 mm.

. | Shaft.
\]{ : . N | Maxilimm be'l_ldi'ng moment

My = px £

= 6201 x 75
L 1825 kg o
Materlal of shaﬂ o
-SUS 304 01364303)

_'Allo_wable stress ( ob) .
5,300

f———
0
.

Diameter ofshéﬂ @
32xM

o d max

JTXO“b

J—&———-x 47,1825 = 768 cm 80 mm.
% 1060 N

e Recheckmg of bendmg and shcarmg slress o |

.II‘

L Sectlon modulus (Z)

VA '='-—ff~xd3 = ixd = 50.26 cm’ o
320 32

- VIBEnding' .stres's. {(ab)

“Z

L 4;(:225 9388kgf/cm ( ]060 kg f/cm | :

Co2aas

ob = 2 - 17,0'6{.) kg ffem?

15/25
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Shearing stress ( 1&)

4x P

X o.'l_2 s :
= 4—"—9@ = 125 kgflom® { 0.6 x 1,060 kgffom®
S X 8.0 - _

VIil. GUIDE FRAME

Strength of the track frame is examined by Andre’s formula -

i P '.f.:‘

K = o.bsssx _
3 BZXI B
a = :075x—1—)—
_ “Kx B
M _ "'.era xB
| 4 -
_-'_Where; L R o - R €
K = Concrete beanng stress (kg f/cm) | - '
P = Maximum distributed load wheel = . 6291 ke .
B = Bottom w1dlh of flange (cm)
I = Geometrical moment ofi mert:a (cm®)
M = Bendmg moment actlng on track frame (kg S cm) ‘

Half of stress dlstnbutlon length of concrete at thc bot(om of track frame (cm)
Builtupshape -~ 11200 x 200 x 8/12 LR o
A = 4720 cm! ' ' e o
Z = 4R’ | €

4 = 63._5301112

| 6291

= 299kgf/cm { SOkgf/cm2
6,291

| :_"'0.75——%?780
2 ,"_x2.99x20 | Hem.

K = 00588

26



" Bending moment on track frame (M) |

S _
M = 299 7&290 x20 93,066.9 kgfcm '
Bendmg stress of track frame
- Z
93, 066 9
= 1200 /cm
472 " &f
 Shearing stress of concrete
e = f ._ where ; = Ma\Imum shcarmg stress (kg flcm )
¢ ' _

" Ac= Shearmg area of concrete

= 20433542 = 67.37cm.

299x20 -
6737 , _
=_¥:'089kgfkm ( 80kgfkm

IX. OPERATING LOAD

1L _Operatmg Condltion

: f he gate is nonnally closed and is de31g11ed to ralse under water head 2 86 m.

2 Operatmn Load

| '-":_-21 Welghtofgate (wg) = 45tf

o 2 2 I‘rlcuon f0reo due to main roller ( Fw)

Fr = Px(y,+y2><r)
SR

. Where , g S
, Fw
o

I'nctlon force due to mam roller :

De31gn load = 23 943 tf

ll'

e

y, : Rollmg fr1ctlonal coefﬁc1cnt 01

17/25



Thus ;

22.1.

222,

1, = Sliding frictional coeflicicnt
atraising 0.2
at lowering 0.1

r = Radius of wheel shaft 4.0 cm

R = Radius of wheel 15 em
At Raising.
PR = 23.943. X (0.1 + Q_2 X 40)
15
= 1436 {f

At Lowering

23.943x (01 + 0.1 x 4.0)
15 -

= 0.798 tf

Fwl, =

2.3. Friction force due to rubber seal (Fr)

Fr =

Hx{g+Pxbyxel

Where ; Fr == Friction force to rubber seal tf

=y Ny
! Il

S~
!
i

4t = Friction coefficient of rubber seal
atstarting = 1.5
at sliding = 0.7

Mean design pressure = 1.73 i fm?

= Initial compression load on rubber seal = 0.05 tf/m

Contact width of rubber seal = 0.05

18 /25
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£¢ = Total sliding length of rubber seal = 6.92 m.
Thus ;
2.3.1. AtRaising

FrR = 1.5%(0.05 + 1.730x 0.05) % 6.92
1417 ¢

il

2.3.2. AtLowering
Fri, = 0.7x(0.05+ 1.730x 0.05)x 6.92
= 0.661 tf

2.4. Down pull force at opening (Fd)
Fd = Kx Gwx Hhx Ad

Where ;
Fd = Down pull force (1f)
K = Down pull coefficient 0.15

Gw = Specilic gravity of water = 1.0 t//m®

Hhi = Designhead = 3.460 m | :

Ad = Project area of bottom gate = 0.24x 4.0 = 0.96 ®
Thus ;

Fd = 0.15x1.0x3.460x 0.96 = 0.498 ton.

2.5. Total Operation Load. -

19/25

CWerl
it Li‘g@‘&

e

- Gate weight {(Wg) +4.500
- Friction force due to main roller () | + 1436 - 0.798
- Friction force due rubber seal (Fr) o + 1417 ~ 0.661 N
- Down pull force (Fd) | +049s - 0.498
Total =| - 7.851 2.543

2 - 19
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Thos ;
* Operating Load

Raising (incl. allowable)= 8.0 tonf
.Loweriog =30 ton.f

'X. HOISTING EQUIPMENT
Hoisting Load (Fo) = 8.0tonsf + * =
opefa'ﬁng Speed = 03 m/min +10%
| 60. m a
1 M 2D 'lype

il

Il

' Operatmg Helght

It

'lype of hoist

: Electncally dnven wire rope wound type Qtallonary hmst
L Wii'e R’opé.
L lel‘ocrofFalls T T €
2 (two) falls of wire rope a:e prowded on each 31de. total number of wire rope (W) 4

1.2. 'I‘ensllc Load (T) _
_ S e

L =

Wxn, _ _ |
' . where ;

T, = Tensileload v

R Fo = Operatmgload = 80tf
- W Numberoffalls = 4 |
m Sheavc effy - 095 .

2216ton ldrum AT
4><(095) f R

. I 3 Selectlon of Wnre Rope

- Ox 37 gaivamzed wnrc rope per JIS G 3525 (,lass A w1re rope dlamcter {Dr) 20 mm
Breakmg load = 21 6 ton f -

2e 20 R



24729
Safety factor = 21645, =975 ) 8
2. Shaeve.
.. 2.1. Diameter of sheaVé

"Ds = 17xDr - Where ;7

Ds = Diamcter“of shéavc _

Dr - = Diameter of wire rope = 20 mm
= I7><20 = 3401mn e

Dlameter of shcavc is dctemlmed 350 mm.

2.2. Diametcr of Drum
.'_Dd 19xDr _Whefe ; o

| " pd

L : D
: 19x20 = 380 mm.

il

Diameter of drum

i

Diameter of wire fopé = 18 mm -

Dlameter of drum is determmed = 500 mm.’

2 3. Wmdmg Number of erc Ropc ( Nw )

B Nsx Oh

Nwﬁ :
- ﬂ’XDd

dt ' Where ; B

- 'Nw = Number of wmdmg |
:NS
‘. :Oh_'_
-

I

Numbcr of falls on each 51dc =72

“..

Operatmg h_;:;ght = 5.0 mt,

I

_Diémétér of drum =05m

i

R Number of dead tum = 3
R : Nw~ 2x50|'3_7_
R 'ﬂxOS T
® . =936

There forc number of wmdlng is detennmed 12

24 Revolutmn _- |

(Vox Ns o
Nd _ )(ﬁx Dd) L S
B S Where , -

Caiwmo
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Nd = Drum revolution per minute (Rph\) -
Vo = Opcratiﬁg spe.cd- 03 m/min
Ns = Nt_imb.er of lwir_c rope falls on each side = 2 |
Dd = Diameter of drum OS m.
Thus ; - | '

Nd = 9.3:(2
ax05

= 0382 Rpm.

€
3. Arvrangement of Hosit.

0
~I-

iR
L

.
‘
i
i
H
;

7

3.1. Reduction Ratio. - _ S S e Lo
341 ReguiredRatio - . o e

R o= 22
: Nm

- Wheré s

-

R

Required Gear Ratio
N

Rpm ofdrum = 0382Rpm. |

i

N Fullload Rpm of motor = 1430 Rpm.
faags T e

1420




o

N B
371728
3.1.2. Selected Ratio

- .. - 16
Drum gear / pinion 97
o . - 16
Intermediate géar - ég

Bevel Gear .. .. = %

Worm Gear = = %53 33
' Total actua! :géér rai'i.(.)ﬂ' %7434 |
Thus ; - |

* Actual Rpmofdhum.#.. 142%7434 = 0379 S

3.1.3.. Hoistiﬁg Speed.

'Vs =.iV£xIVO -ﬁWhére;

. Vs = Hoistingspeed .
Na
Nd

Vo

S

i

'_ Required ani of drum .0.3'82_ Rpm

i

: Operating speed = 03 m/min .

' Thus HE | '
| 0379 <03

= 0.298 nV/min o

S:_:

4 _ E]ecific Motor Oberétioh? “: :

- . 41 M@hahicﬁl 'Eﬁ.‘u':iefmy

. Sheave - 095
Drum 'gicAa.r] pinion_ 0.95
- _Infer_:hédiate Géér _ 095 -

o WommGew 044

Actual Rpm of Drum -~ 0.379 Rpm -

23/25
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~ Thus ; Total mechanical efficiency on motor operﬁtit)ii (MH = 03225

4.2. Motor Capacity

[fo:-:Vo '
612 Xl

Q = Where ;

Il

Q
- Fo

Vo

Metef KW required '. 7
Operating load 7.5tonf (3

i

Operating speed = 0.298 m/min -

-

nt = Totlefficiency = 03225

. 80x0298
612x 03225 -
= 12l tonx 1.5 = 18KW

lhere fore 2 2 KW motor is adopted

Motor spemﬁcatxon .,. .
3 Type_ | & TEPC Class B with magnettc brake e
E _s_up'ply 3PH/380VAC/SO HZ/22KW/ 1420 Rpm. _ |
" Ratmg Contmuousduty o o ' B . O

©5. Manual Operation 3 =+~

5.1.Reduetipn Rati_o (u) ' Mechamcal bflyr
. Drumgear/pinion  (16/7) 095
- _Intem;_ediéte gear'; X (16/52 L ' 0.95-”_
Bevlgear . (3) 090
 Wormgear(manual) - (138) 030 .

ol = 224616 e2¢7 g

52 Torque at Drum o

D = T xR ruqud :

e Where, T

™ . = Torque at drum |
BRI
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7L Tensile load = 2.216 ton.f
© RDrum = Drum Radius = 0.25 m.

I

I

n _ = Drum efficiency = 0.95
S nd = Number of drum = 2
. 2216%025
_ . 095
() - = 1,166 tonffm
= 1,166 kg.f-m
5.3. Ri:ﬁpﬁll Force. R
F = tlxt]j;‘i—ﬂ;/; o W.here ;
| - - = lepull forcc |
i TD = Torqueat dmm ] kgfm _ |
i = Total manual recluctlon ratio = 2246 16
gt = Total manual mechamcal efﬁcmncy 02437
. | S o Rh = IIwheel Radms = 023 m, -
O ERCUR e
o 1,166
2,246.16x 02437 X 023
= 926kgf( IOkgf |
cecessseeceo
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