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The dimension of pump house is determmcd by layout of m

Fig.1.
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General Layout

Up/down stream direction

L1: space for stop log
L2: space for inspéction road for stop log

L3: sp'aoé for 'screen'belt oOHVoyof (in.future)

L4 spaco for 1115pect:on road for screw and gatos '
.LS space for screw
_ L6: Spaoe for gear and_ cdgine
_ L?:.-opaco for p.ul-np control building |
@ :
. WLl desngn hlgh watcr Ievel Semarang RWer Slde

Design water level

' WL2 desngnhlgh water Ieve] behmd the screen h
WL3 desngn low water level behmd tho screen -

. WL4 desngn hlgh water in thc pump pond

WLS de51gn low water leve[ in the pump pond -

_Des:gn structure elevatlon

ELL: pumping station grou_nd i_evel. :

. ELZ: punip poﬁd bottom elevation

EL3 screen bottom elevatlon '

'_ nght/leﬁ bankd:rectton i

: :Wl Space for mspectxon road

_ WZ: space for scre_w/ongmo systeh_l S

achine. The general layout is shown in
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“Figure 1 General Layout
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Structure confi gurdtion

The tot'rl leugth ofthe pump house mcludmg the intake basm is 35 m and it is too long to
construct in one piece of concrete structure, considering the development of cracks caused by

. contractmn ofconcrete

lookmg at the location of machmes and the force dlstnbutlon |t is reasonable to make a

~ contraction joint between the screen floor and the screw floor. As the screw is supported by

both top slab and the bottom shb of the pump housc it :s necessary to make the two slabs act
as one structure .

. T lus main structure has a total lenglh of 25 meter but because of dlff'ercuce of elevatlon, the
whole concrete can not be cast at one time. Therefore, no excess thérmal stress is expected i in
the structure, although the length is longer than the standard vaiue stated in the desrgn cntena

(15m).

: Thus the structural conﬂgurauon of‘ the pump house is destgned as follows,

© . Front Siructure mdependent structure to support the Welght of mtake basm ma:ntenance

2.

bndge No 2 and screen and belt conveyor (1n future)

: Maln Structure smgle structure to support the welght of screw gear system engme and all

o the bmldmg Ioad

¢

; The contractton Jomt of the two structures shall be equrpped wrth water stop made of vmyl
'chlonde u P o

. Design Criterizi S

Design Criteria _is.dcs‘cri_bcd in.“Design: Cr_iteria"’, Vol. III, Interim Repon(4). S

2.1

Materi.als

\/Iatertals apphed in calculatlon is as follows S

22

Lo.ads.to be considered are listed belo\u.

" Reinforced Concretc -

. uwnitweight oo 250m’/t
o compressrve strength o "'”"Cl 023«225 kgf/m? S
- G Ca=6y ~225 kgf/m'*‘ e
Remforcmg Bar (SI[ U 30 of JIS SD 30) : '
¥ allowable stress ¢ ~ .
' " above ground elevatlon K 1800 kgt‘/cm2 '

: : _below ground eleVatlon 1600 kgflcm? o

Sorl (s*mdy soil, compacted) _ : B

i umt werght N RNt wetw/"l9tf/m3 o

, , submergedy 0.9 trm*

intema} friction'angle o '-; ¢ 25 6°(N 75) IR
_Louds_ :
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[Normal condition

We: weight of concrete slab mcludmg mspcctlon path no.1 and no. 2
Ww: weight of water
Wrn: weight of m'lchme and other slructurcs
- Pe: earth pressure - i
Pws: hydro- slahc pressure _

Tl_'"‘I

- Wm

T Sclsmlc condltmn

~We: weight of concrctc blab mcludmg mspecuon path no. l 'm(l no. 2
Ww: weight of water :
W welghl of machine and other slructures

e, Im seismic inertia of above ali 1tems cxcept w*xtcr a

* Pes: scismic carth pressure
Pws: hydro-static pressure
Pwd: hydro-dynamic pressure

R 160
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23 Cases of Analysis
(H S-eismic status
Structural analysss is to be made in both normal condmon (wilhout eérlhquaké)'and seismic
~ condition {with eanhquake) B R A
(2) ' Operauon status
Sinee an operated screw generates dynamic force the analysns is to be madc in both cases of
. with pump operanon and wnlnout pump operallon S R :
3) Stoplog stalus
~ When stop log is closed hydrostahc pressure acls on the sloplo'g; Therefore, both stoplog-opetl
- and stoplog-closed status should becons:dered = BRI N
) Combmat;on of status
. ,When the st0p log is closed lhe screw pump is not operated for mamtenance purpose
. Therefore, combination of status is as follows e _ SRR -
i Case : Selsmlc status . © - - Pump operation status
1 : - Normal ' “{ = Notoperated
-2 . Normal - - Operated _
| -3 .. Barthquake - : . Operated -
4 ~_Earthquake .~ | ""Not operated '
Stability Analysis
.Weight of Screw -~

3.1

3.1 General

“|In lhe.

design of civil étruclore all forces aotmg from machme shall be taken into account They

include weight of screw itself, weight of water hﬁed and reqctlon from the water llﬁed There are three
calculation cases as follows o . :

T

!

.

(case l) normal condition wnhout operatlon .
* (case 2) normal condition with operation
(case 3} seismic condition with operation’
(case 4) scnsmlc condmon wnthout operauon

3.12 Welght ofscrew o

Calculalion of screw weight_ is done for the shaft and the éérei\?'as' sholyn l_)elow._' .

U361
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 seismic force
(horizontol)

" weight of sceew ond weight of woter Kited
{vertical) ‘ : ' :

N -Weig.ht.‘of_lhe shéﬁ S
L Wcightoﬁlié shaft ist_:alcu:latéd as fql?q\vs; e
. _W_.-“-. ; l><_3_.14><(—l";—‘_0—')_xlst L
'.'_\-vhe-ré I :_';lehg'th ofsflai‘t o
o j__Do' _' _';6‘uter diameter ;.
O ETDF N dnner diameter T T
O tiedsstpe |
S i_\'\'r_s 5 unit S\{eight of steel
he_ré for Asin _Pumpihg statlon :
S Do =1300m .. -
DI =1288m
"'._‘.:‘_it.::ij:r:: Ofol.zm L
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(2)

@)

W = . nx3 Mx

: lhcrefore

Ws = ?;.85 t/m’_ R
therefore S
A1 l3><3l| 000]2 735

.= 498t

(1 300 +1. 288)
2

~ Weight ofpropeller _

Welght of propcller is calculated as follws '

(D xD DxD) "x”,

~ where .n' '- :‘number of screw _
Do  :outer diameter of screw
7 Di :inner diameter of screw
"t ... :thicknéss of plate -
 Ws cunit welght of steel .
" hete . n length of screw/pltcthumberof ﬂlght
: F -,]—2—:-:3
S 260 ;
Do =26m ¢ . S
- Di =13m Ll A
Lt L =000m

Ws = __7.85 t/m?

(26x26 l3xl3)
4

‘W 13 8x3 14
=4.3lt

4x0010x785

- Tolal welghl of screw

' Total welght of s¢ screw = welght of shaft_ + we1ght of propeller
' o =498+431 :
= 9 29 t

By addmg 10% for other parts S i
- total weight of screw system = 9.29 x (1l = 10 22t R S B
- The direction of the force is vert1ca1 and it is dlwded into emal and rad1al components '

Axial component - = " 1022 X S[N 30° =
“Radial component : 1022 x COS 30° =

0

Sl
885t

n
|

AL 3 Wclght ol' water hfted

W 12><3|4 /(

lhc welght of water llfted is calculated as follows o

A
&‘!_D."_S_.). ”’“,l )
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‘where _ ' e T ..
W :welght of water llﬂed [
I :lengthof shaft _' | (m)
- Dp : diameter of propcller (m)
- Ds | tdramelea of shaft - (m)
(t/m’)

CWw :unit \velght of water

"/2(13x13 065xl$)

W =12x3.14x >
E ":5.97t K

Thc welght is dwrded mto a\nal componcnt and radlal component

" Axial component o

Radlal componcnl '_, .

B 3.1._4 Reaction b'l'wa'tc'fj lifted : _}

=57 % SIN30°
=597 x Cos3_0°

e 2 99 t (supported by lhe propeller)
=5.17 t (supported by thc concrete bed)

L The reactron of water llfter is ca]culated as follows

Fr ---wa.rxww o

o reactlon of water hﬂed

|where Fr (t) sl
1 - Q - :discharge o (m’ls) L
~v - :velocily of water - (mfs ? LTI
W s unit mass of water - .. (tlm ) L
R .
R A' —secllon area ofﬂow :_” '

= 1/2x3. I4><(l 3’065)
o '—199111 '
v =22199
S Ww L =10Um? -
therefore =~ = " - o o
P —2zx1nx_11';
—244t :

The drrect:on of (he force is axral

3.5 combiﬁ:{ﬁon 6[foréé .

(case l)normalcondmon w:lhout operatron .

axial ‘component -
; * radial ¢ofn poncnt

(case 2) normal condrtmn wnh operation - *
“weight of screw ™ 7t

i welght of screw

=111 m[s_,_ .

S 6t

Al

S

- axial cémponent f_"': 5. ]1 t:
radr\al_compouent-

835:__

88549t ROER IS

3
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weight of water lifted axial component = 2,991
' _ radial component ©* = 5.17¢ : =
reaction from water lifted axial component = 0 '
x o radial component . = 2. a4t '
combined force : axial component =~ = 5,11 +2 99+0 8.1 > 9t

radial component = 8.85 +5.17 +2.44 = 16.46 -> 171

(case-3) seismic condition with operation

~weight of screw - S axial component C =511t
' Co  radial component = 8.85t
weight of waterlil’ted ~ axial component - =2.99(
- radial compohént =517t

seismic force actmg on the screw : :
~ seismic force (honzontal) 14 96(wc|ght)=<0 i l(selsmlc coeft:ctent) =1 65 l
- axial component * = 1.65xC0OS30° = | 43t
: . S .. radial component = l 65 x SIN30° 0 83t
~ seismic force actmg on water - : .
' selsmlc forcc (honzontal) v = S 97(we|ght)><0 l l(selsmlc coefﬁcnent)
: o - =0.66¢ S
" axial component = 0.66 x COS30° =0, STt

R e T e ~ radial component —066><S1N30°~033t
- reaction from water lifted -~ axial component .. =0 Lo

R _ radial component "“244't o
- combinedforce | - - axialcomponent . =S.1142. 99+1.43+0. 57 10. 1 TS
. U ' radial component = 8.85+5.17+0.83+0.33+2, 44 .

: ‘:~1762—>13t AR

(case- 4) seismic condmon wnthout operatlon Lt

" weight of screw o . axial cornponent _=35.11 4) 6t
T S - radial component =8, 85— 9t
 seismic force acting on the screw _ & :
a ' . axial component - = 21 65xcos30° 1 A3t
_ o - radialcomponent =165 x SIN30°=0.83¢t
combined force = - - axial component =51+ 43 6 54 7t
Lo SR ~ radial component * 8. 85 +0. 83 9 68 - ]0 t-

e

: Thcconclusxonls P ST
case(l)normal w:thoutoperatlon axnal force e =6t ..

“radial force - =91
case(Z) normal with operation axial force = - =9t
S adial force - =17 G
caSe(3) seismic'with operation caxialforee o =10t - T
: radial force =18t ot e ni e
casc(4) seismic wnthout operattonaxml force =7t .. LR
: : radlal force - =101

AII cases and actmg pomts are shown in Table—

ln structural anaiysns of concrete slab the awml forces shatl be applled on both ends of the screw

" shaft as the full force, considering the uncertalmty of force distribution.. Howeyer, the radial

forces shall be applied on both ends of the. screw . as the half ot‘ the forces as it.is cenalnly

o dtstrtbuted evenly

] ., 3. 3.165. »
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3.2 Weight of Machil‘le and Other Structures
1324 ‘General -

Fig. 2 shows the location of machines and other structures. E

The machmes to be consrdered are screw, gear bow: cngmc 'md screen, For gear box engine and
|screen, esnmatron by factones are adopled For screen system future :nstallat:on is lakcn into account

; =Stoplog o T3y

|Embedded matenal o 3t
|Inspection bndge ﬁ R VA
- |Screen . oo o BRI S
ABeltconveyor .. . . . - 50¢
Sccondaryconcrete I ) I
fGearbox - e ngy
|Engine - om0 U VA SR
Bridge '_ SR _47t -

The seismrc force actmg on each machme can be calculated by multlplymg scrsrmc coeff crent Kh
0 11 tothe Werght ofmachme : o= 3

_ : The forces actmg flom machme and other structures are shown m Tablc 2.
B 3 3 Wclght ol‘Pump Conlrol Burldmg ' :

|The w_eight_ o_fthe Pump Control Building (architccloral desigh) is éssumcd as 25 tm?,

m, Ph
S
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Fig.2 Location of Machines and Other Structures
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T‘ib]e 2(1!2) Force Acting from Machine 'md Othcr Stl ucturcs
Welght of machine
. You 610 =
_name : . weight : . acting point - s :
o X M=y My 2z Mz
frontstructure : SR S S A
“stoplogno.l 3.00 - 115 - 345 395 .11.85 300  -9.00 | |
stop log no.2 : -3.00 115 - 345 - 395 0 .11.85 '8.00 2400 |
imbeded material nol 300 .15 0 345 395 .11.85 --3.00 - -9.00 |-
" imbeded material n02 -3.00 - 115 0 -345 395 .11.85: 8.00 - -24.00
. inspection bndgeAnol S1200 0 300 03600 - 710 - -8520 3.00 -36.00 |
inspection bridge- Ano2 - <1200 . 3.00 . - -36.00 L 41078520 0 8.00 -96.00
screen no.1 o800 1650 15200 0 710 0 .56.80 3.00 -24.00
_ screen no.2 800 - 650 5200 . 270 21,60 @ 8.00 - -64.00
beltconbeyor - :3850 7925 356,13 .. 270 -103.95 ' 550 -211.75
total -90 50 6.03 ° -545.93 4.42 '-400 15_" 550 -497.75
_main struclureA - L LEL e e ‘
inspection bridge B no.1 : 12 00 ~11.50 . <138.00 - 7.10 - 85 20 " 3.00 - 3600
_inspection bridge-Bno.2 - .12.00 '~ 11.50 -138.00 7.10 - -85.20 - 8.00 © -96.00 -
screw system no.1(bottom) 5.85 1445 - -84.54 1.79 - <1045 3.00 - -17.65
screwsystem no?(bottom) -5.85 1445 . .84.54 179 1045 8.00 . -46.80 -
total o 35 70 1247 44508 5.36 -191 317 550 -196.35°
 main structure B O S e e
secondary concrete no.l 87.49 - 17.47 -1528.75 582  -509.00 3.00 -262.46°
* secondary concrete n02 87.49 . 17.47 -1528.75 582  -509.00 8.00 -699.90 -
- bridge-Cno.1 -3.47 . 2765 9582 11,15 ~ -38.63 © 3.00  -10.40 .
bridge-Cno.2 -3.47 - 2765 .9582 11.15 .38.63 - 8.00 - -27.72 -
'total 181 90 17.86 -3249.14 - . 6.02 -1095.27 5.50 -1000.48 -
malnstructureC _ T e T e e S
screw system nol.({top) - -5.85 27.00 -157.95 -9.04 5287  3.00 -17.55
screw system no. 2(top) 585  27.00 115795 . 9.04 - 5287 8.00 - -46.80 -
. gearboxno,l . : 200 - 2910 . -5820 10.04 ~ -20.07 < 3.00 ‘' -6.00 -
- gearboxno.2 - 200 © 29,10 . .58.20 - - 10.04 . -20.07 = 8.00 : -16.00 -
engine no.1 -13.00 © 31.00 - -403.00 - - 10.04 -130.48 . 3.00  -39.00 _
engine no.2 ~13.00 - 31.00 -403.00 : - 10.04 .130.48 . 8.00 -104.00
- bridge-Cno.1 - - - “9.99 2900 -289.70 1115 -111.39 = 3.00 .-29.97.
~ bridge-Cno.2 - | 29999 29.00 - -289.70 ° 11.15.:111.39 " 8.00 | :79.92 -
- bridge-Cno.3 :35.00 " 31,50 -1102.50 - 8.75 --306.25 - 3.00 -105.00 :
. bridge-Cno.4 -35.00 . -31.50 -1102.50 - 8.75 ,-306.25 - 8.00 -280.00
Total . 131.68  30.55 -4022,70 - g9.43 1242 12 550 -724.24

e
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ah]e 2(2/2) Force Actmg from M'u:hmc
' Incrtn of chhme _
- Yp= 6.1 _ _
L DR O - acting point  directi
. name a-f'eaght inertia X Mx y My z .Mz on
front structure R R _ - :
- stop log no.1 300 033 115 038 3.95 . -130 3.00 099 -
- stop log no.2 _ S -300 033 115 038 395 130800 -264 -2
imbeded material no.1 -~ - - -3.00 --0.33 1,15 .0.38 395 -1.30 3.00 - -0.99 -2
imbeded materialno.2 - *-3.00 033 115 = 038 395 -1.30 8.00 < -264 -z
inspection bridge-Ano.1 ~  -12.00 -1.32 3.00 - .396 7.10 937 3.00 396 .z -
inspection bndgeAno? 1200 132 300 - -3.96 710 937 800 -1056 -z
screenno.l o 800 088 650 572 710 625 3.00 264 . 2
screen no.2 : - ::-800 -088 650 572 270  -238 800 -7.04 2
~ belt conveyor | 13850 424925 -39.17 270 1143 550 -2329 2 -
total 1 9050 996 603 60.05 4.42 .44.02 550 -54.75
'."rnainstructureA § BEE SRR Lol
" inspection bndgeBnol 12,00 -1.32 11,50 -15.18 7.10 -.9.37 300 -3.96 k3
inspection bridge-Bno.2 ~ 1200 -1.32 11,50 -15,18 7.10 © -9.37 800 -10.56 -z -
screw system no.1(bottom - 5.85 064 1445 . 9.30 1.79 -1.15 300 = -1,93 -z
. screw system no. 2(boﬂom 585 064 1445 © 930 179 115800 515 -
total . Lo 3570 -3.93 1247 -48.96 536 -21.04 550 -21.60
':'mainstruct'u'rng , SR o G e
, secondary concrete no.1 :.87.49 .9.62 17.47 -168.16 582 5599 300 2887 -
secondary concrete no.2  -87.49 -9.62 17.47 -168.16 5.82 5599 8.00 -76.99
bridge-Cno.1 .~ . -3.47 038 22.65 -10.54 11.15 ~ -4.25 3.00 - -1.14
bridge-Cno.2 347 038 27.65 -10.54 11.15 425 8.00 -3.05 _
total : '_-181 o0 20.0_1 17.05 -357.41 560 -120.48 550 -110.05
-__""ma'instrdct‘urec S T e e e
- screw system nol.(top) 585 "-064 27.00 :17.37 9.04 °.582 300 -1.93 = ‘
screw system no. 2(t0p) - 585 -0.64 27.00 -17.37 9.04 = 582 800 515 .z
. gearbox no.l . el 092040222910 1 -6.40 10.04 221 300 066 7 -
. " gear box no. 2A : _oo-2 022 2910 | -6.40 1004 © -221 8.00 * 1.76 2
~enginenod- vt .13 .14331.00 4433 1004 -14.35 3.00 429 .z
“engineno? U 113 +1.43 3100 -44.33 10.04 -14.35 8.00 -11.44 - 2
- bridge-Cno.l 7 .. ,9.99. .1.10 29.00 31.87 11.16 -12.25 3.00 330
- bridge-Cno.2 - ©9.99.1:10 29,00 -31.87 11(15_ -12.25 800  -8.79
. bridge-Cno.3 3500 -385°31.50.-121,28 875 -3369 3.00 -11.55 .
. bridge-Cno.4 - -+ 3500 -3.85 3150 121.28 - 8.75  :33.69 8.00 -30.80
7 Total ' 13168 -14.48 _30.55 442, 50 943 13663 550 79.67
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3.4 Weight of Civil Structure

Weight of civil structure is calculated by dividing it into small parts as show in the figure below. _

" FRONT STRUGTURE

" MAN STRUGTURE

Bottom

AL 8 .

" PLAN

. _FRONT STRUGTURE -

. House Stab

 MAN STRUCTURE

&



__Tota! Weighl_

- total volume

84850 ¢ -

Nameof BARU PFUMPING . ategory Structural
Stuctwre | s['nj“ATl‘qN j Caloatton Analysis | P o 177
Table 3 Force Acting firom Concrete
Weight of concrete
= -6.1
slabname name weight actmg DOiﬂl dfrfh
: _ . X Mx Yy My Mz
front structure  wainol-1 12250 500 61250 4.85 -594.13 © 050 - -61.25 -y
- wallno.1-2 076 963 729 203 - -154 . 050 038
walno2-1 . -12250 500 61250 . 485 59413 - 550 -673.75 -y
‘walno22 - - .076 963 729 203 - 154 550 ' 416y
walno3-1 -'-12250 ' 500 ' -61250 485 -504.13 1050 128625 <y
L walne32 0 076 963 <729 203 - 154 1050 794 y -
. bottomslabl. 20790 473 - 98233 200 41580 550 -1143.45 .y
Cbottomslab2 - -4.40 958 4217 187 . .-821 550 2420 .y
- bottomstab3 -17.9 930 7 -159.84 - 1.45 2492_5 550 - -9453 .y
.. boltomslabd ., -1.72° 908 . 1561 - 113 . -195. 550 . 945 <y
. bottomslab5 1375 950 - -13063 105 1444 550 /563 -y
‘ U fotalt o UL61473 619 318993 366 225231".5'5.50 338099y
_ matnslwctureA waﬂnol 1 123, 12. 14.10. 173648 = 430 52942 © 050 -6156 -y
: walno2-1 . .123.12 1410 -173648 - 430 52942 550 -677.16 -y
o welno3l . -12312 1410 . -173648 © 430 52942 1050 129276 -y
" boltomslab-1 29344 1410 . -413862  0.65 -190.73 550 -1613.90 -y
ST tolal .662.80 14110 - -9348.07 . 268 177898 - 550 -364538
~ mainstructure-8 walno.-1 -~ -11691 21.13 -2470.78 * 088 -10333 - 050 . 5846 -y
e “walnod-2 288 2600 - 7486 1178 3393 050 144 .y
 walne2-1 © -113.18 2113 -2391.84 © 088 -10003 550 62246 -y
walno2-2 288 2600 7486 1178 . 3393 550 1584 'y
- walno3-1 11318 21.13 239184 088 .10003 1050 -118834 .y
 walno32 . 288 2600 7486 1178 . 3393 1050 3023 .y -
- boltomslab-1 -~ -1800 2211 - -397.82 1315 23663 ~ 550 9898 'y
total 35262 2106 -7427.69 124 . -43824 5.45'_-192073 o
- main stmctureC wa!noll 34272100 - 92521 860 -294.69 039 1328 .y
- watnol2 | - 5145 3150 162068 875 45019 - 039 .1994 y
- wallno2:1  -27.97 2700 75527 860 24056 550 -15385 .y
- wallno22 -° [ .4200 3150 -132300 875 36750 ' 550 -231.00 .y
Cwalno31 2097 2100 75527 860 24056 1050 20371 y
o wiglno2:2 o 4200 3150 -1323.00 875 36750 11050 44100 y
L bottom-1 143973050 439117 - 620 89260 539 77563 "y
. bottom-2 283 26.14 . 1390 '6.83 11932 550 (:1555 .y
S boftom:3 7 .2.04 2640 5378 7.07 1441 7550 1121y
o bottom-d . - o424 2630 . A1154 678 2875 550 . 2333
L et ',_;'_-37_8.735_2992 1133281 710 291607 - 522 197848 -y
~ house str‘l._lcture botlom 11238 _3051 ‘3428,00.:;,8.7.5 -983.‘28 1600 179800 Ty
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3.5 Weight of Water

Water weight is calculaied as shown in Table - 4.

Tahle4 Wenghlol'w‘\ter
water level = 2. 50 m:
| ‘,.I. YO:ﬁl f = P R F oL :
_wa'lterbodynaﬁae : name - w'eight_ ; o acting point . R
B SR My My ez Me
' fron:tst_ruclu;'e waternoll -48.00 - 500 24000 300 -144.00 . 300 -144.00
o waternsl-2 .1.40 © 979 -13.67 203 - 284 300 - 418
- water no2-1 -_48.00 5.00 - -240.00° 3.00 - -144.00 © 8.00  -384.00

| waterno22  -1A0 - 979 - 1367 203 . 284 - 800 1117
ol T 9879 514 50734 297, 29368 550 54336

direc _
lion

© . main structure-A  waternol-1  -47.91 14.10 67577 = 2.45° .117.39 * 3.00 -143 74
©oitooo waterndl2 295 1767 © 5221 161 . 475 300 . 886

« waterno2-1 - -47.91 14.10 - 67577 245 --117.39 800 -383.31

L. water no2.2 295 1767 5221 - 161 = 475 800 2363

total o 8992 13.87 -1247.12 . 251 . 22528 . 550 - 49455

N MM NN NN N

* main stuctire.C Wallno.l 2240 30,50 68322 645 14448 * 300 -67.20
LTS U wallne2 L2240 3050 68322 1 645 .144.48 - 8.00 ' -179.20
Ctolal 7 4480 3050 -1366.44 . 6.45 . 28896 550 -246.40

<

FRONF STRUCTURE - "> - = * " yani STRUCTURE i
S g CA e gl e o

LONGITUDINAL PROFILE /%= - 12
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: i 'I"alal_c_.‘i 'Ii‘c'ajcc’.u\cling fmm}hr_lh(caﬁhclcaké condition) :':'-, i
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| sont structure uplit - L 41636 500 2,076.80 141 584.00 - 550 2,234.48
| main struchure-A T uplit .0 50832 - 1410 716937 .- 0.00 - 000 550 12,7957

d mainstuctweB T upht 15261 1861 2,839.85 . 365 54175 . 550  839.34
.} main stuctue-C ,wauno.r e 3050 -3 78_. };_’530 -1581? 550  -149.99

Jolewr = .. 120 . e
| gwaterteret = - 035 - - ) L phai=" 2560 V_f'é\@r:bu_rqen_a-.

3.6 Hy(lrostatic Pressure

H)'droslatlc pressure is lateral pressure and uplrf‘t Lateral pressure is calculated in T‘xble - 5 wlnlc
uplift is calculated in Table - 6. :

3.7  Earth Pressure
The earth pressure is caleutated in Tzlblc ~ 7 Thc earth creii_srlré cocfficient is calculated in Table - 8. -

Tablc 5 Watcr Pmssure (earthquake condllton)
Water level~' RN

Yo= 6.1 _ el

w_aterpreséure name height width V:aC_ting pont | drecti

L LT o Iy My 2 M
{ront structure - . wp - 360 1100 8316 1.15 - - 9563 :4.10 34086 - 550 - 45738 «x
front structure -~ dapl 2800 1000 4573 .. 500 - ';-._228.67 - 352 16098 500 . 22867 1

o B twp-2 2800 10.00 C 4573 500 22867 352 160938 1000 45233 2z -
totaf e Lo e T 9147 1 5.00 457.33 3.5? 321.96 7.5 . 686.00 .
maia structure A dwp-1 "39 - 821 - 1283 1368 - 99647 286 20828 500 . 36443 ‘1.

B - d.vp? 39 - 821 7283 1368 - 99647 286 20828 1000 72825
total S Cow . 145 65 13.68 1,992.94 2386 416.56 7.50 1,092.38
main struclure C dwp S 07 900 : 257 3100 1993 688 1769 500 - 1286

: S dwp2 0 Q7 0 900 257 . 3]00 1973 683 ¢ 1769 1000 - 2572
. oY - 514 031 15946 688 3539 1750 3858

LT

Table6 Uptik B EHE TR
water lewelllf)= 0.90m . o © o valerlewlDS)= 047m F
' Yo 6.10m - Lo R , _
waler bocly name ' _name C uphit o . R acting polhl direct

X . Mx R y. My z - Mz

oG e g

" uphl press we= the water pressure ins Lde ollhe sleel sheelp;le _'

T (naturalsci) c
Yo= 60 ]

TR werghl R N S L .'dlrecl_
eathpressure " name height width ofsoll Ka' - § T aclngpoint o ol e
T O P B S 1 1 Y oS My ooz Mz
tontstuchre. " ept T 592 ¢ 10.00 . 190 047 11154 s:oo SST70 342 33147 11.00 -1226.94 2
manstuchre A - epd 730 821 | 1.90 6.'47_%%1‘5.05 .o’ -16?2?3 243 27997 'noo 126560 2
mIastuched  epl U 3760 779 190 047 "545.53 2211 .74127 '4,1'5 45929 1100 _ca_s.ea z
mainstuctieS | epd - 150 600 | 190 047 _'~a.15 350 25660 630 5132 1100 6961 - s
folal =~ L e o e S e e e TR e
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C 3.8 . Seismic Forces

13.8.1 Caicuiatiqn ofSeisnﬁc Coefficient

| According to the Design Criteria of the Project, earthuak{; I_ozid is 'v_cral'é:ulatéc‘l. as fpllo“:sf_ o

G%_E.\'M_

.'\'vhere'_'.:.i-,'. e |
) s .' :'_i' earthquake load

R E ':;7 honzontal earthquakc factor
% M total dead Ioad '

: the earthquake factor is calculated usmolhe followmg cquatlon R

1«, adlg
ad = n(ac VAN

i where

- :_.':,": ad deSIgn shock acceleratton (cmls’)

bas;c shock accelcratlon (cm!s’)

: where o _' Co

: ‘=, ;_'1 | : 160 cn'nfs2 T TERIEI,
by takmo 100 ycars for retum perlod

factor dep e"dm“ on 8308"3131"031 ]JOSliion and C(IuaI 0 56 takmc
B nonhern Java Is!and : B SR : N
- m factordetemlmed bysml iypeand iaken as

0 29 and l 32 respectwely, for soﬁ alluvmm '7 :

Finally, we got E= b_. I ;fér'lhc d_e’s:ig:n'. R
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3.9 Total Forces

.| Total forces which would act on the structure are shown in Table 9 ~ (ll4 ~ d4f4) and Table 10

'I"lble 9 (1/4) Total Forees - 7
Z direction forces act only when earthquake isinz dH‘eCtIOI’l :

- (case-1-1) normal condition and stop log open(pump operated)

: ' poi jon . irecti - Moment footing C. -
. slabname : Total Force point of ad'»(.’ﬂ— , direction - ,
N ' X y oz ixivlzl Ml m
- [font | -388.66] - 558 - 6.07] 5.50! * 1 -] 000 000 22542
il - -7497] 500!  3.42] 11007 * 1106.46!  0.00_ - 0.00
\mainA 2409 "14.45]  1.79] 5500 * 1 | | 000 000! 2746
i oy 596.41j -14.04i 571 550] i * | | 000! 0.0, 38.17
o -96.54] 14,13 2.38| 10.55; - b * 116701 251, 0.00
C|mainC” - 173409 37.00] 904 550i £ | .| | 000, 000 6647
R | 93456 20.47| 888] 550! | * | | 0.00] 000 96260)
. - 14801 28565 775! 809" T T "¢ 1 3294] 2738 0.00]
. |house - -337.13}  30.51 9.78] 16.00; * { 000] 000 0.00]
. Table 9 (2/4) Total Forces - C
(case 1 -2 normal condition and stop Iog c!osed(pump not operatlon) 3 S
s s!ab name Total Fcrce point of action - " direction  Moment footing C. .
) co X Ty z X1 Yl zZ| M }"My - Mz
front _ 71.28] - 1.15] - 430] 550 * | | . |  000] 0.00] 249.48
- -289.87 5.72] . 1.12] 5.50| 010000 0.00] 208.71] . .
74.97] 5.00] 3420 11.00[~ " | *7} 106.46] 000!  0.00
mainA -1539] 1445] - 1.79] 550 * | | | 0.00] . 0.00] 17.54
: -389.17] 14.13 597 550} - | * - 0.08] - 000! 10.12
B 9654] 1413 - 238] 10.85] | - | 116701 "251] - 0.00]
mainG 866.34; 29.48] 901| 537 | * | - |'1i262] . 0.00] 883.67|
1480 2865 - 1.751 8.09] * 22._94 27.38} - 0.00 o
g ]able 10 (3/4) Total Forces R b g o
- {case-2.1) earlhquake condition and stop log open(pump operated)
' tof actlon -1 direction Moment footmgC
s!ab name | Total Force }-— pom S g :
" Hront - 17.58] - 5.30 3.76 5.50! * : - 0.00] *-0,00] 13654 _
388661  5.58] 607 550 | *'| | 000 0.00] 225.42
. -28059] 508 - 3.55] 827 o1 *17a34,91]-722.45) 7 0.00]
|mainA " | -161.96] 1425 - 228] 550, * | ~ | | 000 " 0.00] 26399
496,65 14.09] 521 550| - 0 - 000! - 0.00] - 695
T -383.71] 1397| " 260] 7.86| | T * | 74823] 5142} 0.00
mainG -142.12] 2864 T859] 544] * | | | 000 853 33967
‘ ] - -938.90] 29.57|  6.46] 5501 | * | 7i” 0.00] & 0.00| 873.18 -
N ©-139.95] 28.99| - 849 682 | * 132049 2ii.32] 0,00
house ... 37.08] " 3051, 978 16007 * I ' i 0.00] . 0.00]  35.19
33713 3051 978/ 16001 - * T 7000 ~ 0.00| . 000
- 37.08] 30511 9.78] 16.00] 1 ¥ {73819] 7 0.00]

0.00|

g
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Table 9 (4/4) Total Forces

(case-2.2) earthquake condition and stop fog closed(pump not operated Operatlon)

stab name | Total Force ;-————Q(l,tﬂt_(?! ?Eypﬂ—f—f——f cﬁreclsqn . Mor:nent footir(ag G
Lo ?xzy-z;XiY-Z?'MxiMyaMz
front . 160717 3150 4.04: 550 * .1 i 0.00] 000 562.49
T 28981 - 572 7.2 580 < * 1 1 000 0.00 208.71
LT {__-_1_&97.71&”;5.13 ' 356 866 R '295 03 24 59 . 0.00
@;@;, ! ,ﬁﬁlq‘losg‘_gggg 231 ,pggk_w_, U000 000 25071
T 39580, 14137 7590 - 550 X T 000, - 000 10.29
239,67) 1415  2.43' 806 PoF 42661* 11.02§__ 0.00
,'_',:,1_5,,?-51 2848 863 ThAR ¥ '“;fyf‘*’ 000 7.88| 382.75
_908.76! 29481 894; 538 | * |- [109.05 000 92694
-14),41] 28.79, 8.55 5.44; CTET332.31 241811 0.00
Table 10 'lot'zl Fomcs (Suuunal}) L e _
] case no..__ - s!ab name _- \: )‘ : }: C“tff:al casg.
~ {normal condition, stop log open - F o339 sl
e e A sl e =
R R Y x
R P I - e e e
" |normal condition, stop log closed - . i f o R i 040 290] e 7Bl L %
- L R U IR I 7,
 learthquake condition, stop logopen =~ © | T F © e D) |
Y 939 142 s
SRR L ROREEE “H 337 T .37 *
~ |earthquake condition, stop fog closed s F o 290 -« 189
R AL I A 396| -, . 240 o
.G 909 .158f - %

‘ '_ normal condltton no earthquake
2 earthquake condmon earthquake

' _' in stop Iog open condutlon water welght is lncluded

in stop log closnd condntlon, water pressu

re on stop Iog is mcluded

i earthquake condltlon inertia on screw has verﬁca! component o ,
in stop Iog open condltlon drwmg {orce of scr’ew is mcluded AR Tl
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3.10 Pile Fuundalion Analysis
3.10. lPlle Stless Amly515 -
(l) N value for de:;lgn ofpllc foundatton _ o - I“l 0 'm
Geologlcal condlllon at the site is assumed as sho“n in Flgure 1. Fl R \m\ ‘{\\\
=, ln - N
N- value at pile tlp (Nt) 50 . . . T - N"'S
~average N-value 3.75D above the tlp to plle tlp (NZ) . RN
- 375D-—375‘<05—187S e L f.ﬂlﬁ] L FllSm
. _-N —(087S'<10+l0250)/1875{&13—7\31 N0
N value for plle des:gn (N):N= (50+31)/‘2 40 5 - 40 E' lOm - . El—25 m
(2) Estmmtlon of mtemal fnctlon angle : _

e —15+(15xN)—15+¢(15‘<4ﬂ) 395"40

: (3) Aliowable compressnve bearmg lc:apacll;,r (Ra)

{qd x A+ u(h X f)}
- SF

' qd i :jultimate bearmg capacnty per unit are at plie t|p (tf/m )

“ A Areaof pile tip (=nR%4 = 0.196 m?)

“h :;stratum depth(l;=11.0 m L=10m, =1 m)

u :_crrcumferentlal length of pile (= 1. S’I‘l m)

i : maximum skin firiction of stratum

(= 2.5 w2, =3 1f/m?, fy= 3 tm?)

SF : safety factor (_normal:_ 3, earihquake:2) L

Co- ulumate beanng capacny (qd)

qd l3><cx1\.F+03>':J|'2>¢;f1 +N foqu

¢ :cohiesion (=0)

Ne, Ny, Ng : bﬂarmg capacny foctors
Ne =9, Ny=110,Nq=85 -~

Y1 :unit weight of soil below pile tlp ( 0 3 tf/m )
Cf2 - :unit weight of soil above pile tlp( 0.8 tflm )

R :diameter of pile (= 0.5 m)

. Df :Pile lg:_ngth( 220_m) |

qd= 023 X0.5x b.s'x Ho+o3 3‘22.0‘ 'x'_ss'-'—* 1 sb9.'2'(f/m'2-.e R I e T

Ra
o - 8F
- Nonnal condutlon Ra = 130 if -

- - Barthquake condition: Ra= 1_95 t_f |

| {15092\c0196+1S7l~c(1100x25+10‘<3+lx3)} .j-90.8 :

SF. Lo

o
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_ j_ 4 Allowable pull-out capacity (Pa)

“Pu
SF+w

Pu; ultimate’ amal pull-out capacuy of pile delermmcd by ground condmons (tf)
: Pu=UZ(lixfi}=95 =~ - .
w ez effective weight of pile (= l 6 lflm X 22 0 m= 35 2 t[)
-+ SF: safety factor (normal: 6, carthquake:3) .
.. -Normal condition: = - Pa=51.0tf
'-Earthql'take condition: Pa = 69.9 -

Pa=

- (5) Allowable lalcral bcarmg cap'lclty (Ha) "
' Ha-‘(kxD/ﬁ)tﬁa ' '

L coefficient of lateral reactlon of fOlllld‘lllOll ground (l\gf/cm )
- D: pile diameter( = 0.5 m) : I
|3 charachnstlc Value of p:le (cm )

: kD
ﬂ 4-£.1 ' :
E: coefficient OfBlHSlIClly of pllc body ( = 400 000 kgffmn 3 o
BT H niomet of inertia of corss section of pile body ( =260,604.6 m Yo
da: ‘lllowable dlSplacemenl ofplle (normal l {) em, earlhqual\e 1.5 cm) o

(S) I Lstmmuon of coefﬁc:entof hteral reactlon of found'mon ground (I\)

k= ko(BHBO) "

kOH/OX(IXEO AT o
' EO = 28N = 140 =1 (normal),o’. 2(earlhquake}
RN Y
_D 0.5m

k = 1.70 (normal conclltlon) L L
L 3 40 (eﬁrthquake cond:ttou)(detalls see table 5)

o A”"“’a".‘e ‘,ﬂ‘efal beari:igcapacity(}-ia)_ A
Ha:(KXP“)x&: PRSI
SRS Y )

K l']O Lgf/cm (nonml) 3 40 Lgﬂcm (earthqual.e)
D pllc d:ameter( S0em) oL :

[3 00038 em’! IIB" 264. 5c1n__g'.f SR i ;

8a allov.'ablc dlsplacement of pile (nonnal l Ocm earlhquake l 5 cm)

Ha 225t{normal) S
__H_a = 67_4((&ar1l1quake)_ R
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6) Load and moment for a pile
6)-1 Load and moment at footing center
L nomalgd ¢ normal(?) M SEI§EI_]£(_Z_X) seismicZ) |- _seismic(0) - seismic(X?)
Nameofsvucturelvn M:V'H M-V H'M V. H, MV HIM VvV HIM

Front Structure

290 71 458'.290,-75 106 -389: - 0; 225 389..273

424, -389!. 78 362:.389..75;

Dlsplacement of Plles and Load on Pnes (Baru Pumpmg Station)

fFront Structure

] displacement of plle

deltaH(Cm)

Main Structue-A ’596 24_651596].971167,-497-24; 341497375/ 132, 497]-162] 271;-497]-97{ 167
Main Structure-C [-935-2411031(.935:-15; 23.909] 0! 841-909]-130/415;.909]- 158:1310}:909!-15/ 136
House Siab L3370 01 01337 o 0,-337! 37 9l 3371 370 9337, 0. 0{-337L 0] o0

! c ! a!pha h(lO Hracdan) .
S [dellay; deltax |deltaz! dellafl ai;ihax alphaz a!pth et
normal 10028 007710081 O.11; - 1.41] . -1.18| 184 =
sarthquake: z -0.037: 0.004{-0.176] 0.18] - 0031~ 359 - 359
Alearthquake:x { -0.0371 0.050 -0.0481 " 0.07 1.29 -0.99) - 163
load on pile T o .
S Pvmax' - Pumin 1 PR(D Moftm) [Mre(tm) : e
T pormal 71069 246325 07 bela(normal)_ 000373 P
earthquake: 2 129 | 55 1672755 -16 . belafquake)= 0.004449 ..
earthquake: x 93 1 90 - | 254 1285 0.6 Lo
Main Structure- A~ " R L
displacement of pile S R S R R T A PR TR L TR O SRR U ST
T K -+ (delta Hicm) E o lalpha W(10-5radtar) | .
X " |[deltay Ideltax delta z [deflaH a1phax alphaz - JalphsH
[normal 005! .0.023] .0.091] 0.054 -0.51 -1.27 1.37
earthquake: z 0042 - .0.014] 02111 0211 - .0.43 411 - 4.13
earthquake:x 0.042] - .0.09] 0.055] 0.105] =~ 2.9 -1.07 3.11
load oa pile T S ST Ll :
o P S —
- __{Pvinax iPvmin Phy  {Moltm) IMm{tm) R oy
noranal 14.2 106] 2.08] 2.75] 0572 - belalporinal)= 000378
earthquaker z - i52 - B6| 783 8§72] 131276 " betafquake)=  0.00449 ' -
earthquake: x 1280 . 81 393 438 090985 R
Main Stucture-C L SRR
displacement of pile S R A A S LR PR
P ~{detaHcr) | - 7 - [alpha H{10-5 radian) B ,
) deltay [deitax deita z .deltaH Jalphax  alphaz  [alphsH R
normal -0.236]  -0.0680] -0.042] 0:080 105} 21050 IR i et s T
earthquake: z 0.229;  0.0004] -0.218] 0.718] -~ 043 - 355| 358 :
earthquake:x -0.229) - .0.2690] -0.025] 6270 1920 039 7193 B
load on pile - ] S '
A [ PAD : . _

Pymax |Pvmin . - PhY) - |Moftm) Mm(tm) S ST Y PR o
nermat T 5920 77578 1771 7234 048675 we bel_a(nOHnaD~ 000378._-, -
earthquake: 2~ 569 " 564] 9.56] 10.65] 2.21328 b'eta(quake)— 000449 S
earlhquake: x - - 621; . 51.3] 818 911j.183379 - - . T

L3 s
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F-F
normal stress in the footing concrele _
P‘\,,,,u _= 7.1 lf/plle( in case ofnormai conldmon)
Py "= 12.9 lflplle ( in case ofearthquake condition ) e
S pg s 12000 |
o= L 129 -66*% <8, = 60.0%1.5= 900*&!
. - : H-DA XSO 7
: 'sheqrmg stress in the footing concretc BN
e = N mas l 900 —0 49* /”,<rca 88‘*“7 K._ '

: ﬂ(D-i—h) (50 4 70)>< 70

honzomal punchnng s!ress m the foolmﬂ concrete o

.. (de.: .il-l_
S D¢
€= inserted pile length (em)

If

s M \/Ioment (kgf cm)

' :_l_l _’_= A‘(tal Force :

N

P = 93tffp!lc M

" P '='|29tr/p.le M_g ffz 7'.7"_5 nf.ul C S, = 6n0f
S asap L S

dax (= TS, 1*8’ f600xl 5- 900*0‘ 0K
().rz= 56;25]% 13. 4*%,, —GUOxIS 900*Sfc,,,,; ...... OK

honzontal plmchmg stress m thc pllc
B I'(2€+D+2h')

oty =

L _lg’ = effeclwe thlckness offooung concretc agamsl honzontal punchmo

' h = 45 cm(zdlrectlon)

6720

C -‘ .:. _V VT’ = S a 0 93* ‘3 z :8.S.kg%”;._.;{.;:.:'V..O..K L .7 -

45x(2x IO+50+2><45)
' stress ln the lmagmary concrete scchon Lo

N ,:==_IN,,,.',-,, = S 5 lf (m casc of‘ earlhquake con(htlon)

2_'.8'"5 ttm Sx = 254"& :
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M':_
D=

a

a
It

&
I

&
x

7.75 tf.m

5'0 +10x2=70.0 cm._

1t.Decmx2= 22.0 cm |

24.0 ¢m _ -

. section

83.3‘5’ <8, —75x15—|12 s‘xf reeendOK o

'- D16 8bars

remtorcmg bar lor mserted concrete

L. =

o bond Iength in footmg

" bond length in footing

St;rmp

helght oflnserted concrete .

p =

14, :

1050 mm

?_ 2049 %,,<§ —2400* /

D13 per 150 mm pltch

£

OK -

~ 350 Gy

- .'remforcmg bar dtarﬁeter (mﬁl) |
= 35 x 16 560 = 600 mm

: ' 50@ Lo

.—:; _PC cable dlameté‘r (r‘nm).

= 50x9.04 #35x16 . = 1010mm

. * - - _. )
oSSR L :
_ . Intaginary congrete:

L= 100mm

AT

e



| (d)

 Nameof
Structure

A-A

(@)

' P,\-',,,‘.;, = 14.2 thfpile ( in caée ofnormal cohdition )

' (b). : sheariilg"s{ress in-lhc footiilgcorlcrclc o
_ "'P o isa00 : -
e _ X mas 15200 -—0.58‘%,,<fca:8.8’3%,,2..'......0.1\’. :
:r(D+h)h (50+70)x 70 R ,

: : .(C)

- .‘5.:}1: '

Pow = 281plle Mg = 438m Sy = 3934
C Pae = 15.2 Wpile M_z" = 3.72 tm LSy = 7830
Cdaw = 7830 157*85/ —600x15 990*8’0,,,...‘....0.1{
R .:'SO 0 , '
S dar = 5:}83:)0 Is. 7“*f€,,,,<5 ~60'.0>£1.5 =90.0"/,....0K

- W=

T —

hormonlal punchlng slress in lhe foolmg concrete '

~ horizontal punching s"lre'ss,ill t!le pilc _

P 'lzf = effeclwc lh:c]\ness offootmg concrete aoamsl honzonlal pun(:th

BARU PUM}"!NG .+ Category S!r_uctural 20/37
S’I‘:\_’I‘I_ON . Calculation . : Analysis - . -

normal stress in the footing concrete

P_\-,,,m .= 19 2 lflp:le ( in case ofcanhqual\c condlt[on )

b = 'P“’";* = 15200 =7.7% /,,,<§ =60.0x1.5= 900*87,,
) . _,IDA 'TXSO-

u
Dt

mserted plle lenoth (cm)

I

_ ‘M_ M oment (kgf cm) 3

H = A\lallorce .

h(2£+D+2h)

45 cm { z dlrecuon )

7830 |
d5x(2x10+50+2x45)

1.09* /,,,qurss / 0K
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- (e)

stress in the imaginary concrete section

N =

M

[

reinforeing bar for inserted concrete -

5

e

Noin = 5.6 ‘f (in case of earth&ﬁal-fe c;o.:-u‘j.i-t‘io-ril)
'8.?2l_f;.m' | SRR -
50+10x2=700cm
11.0 c.m x 2 r—' 22.0 ¢m -

l4.00m o

seclion

944‘4,,»«5 —75x15_|125 /,,,. ...... 0K

2350*3’/,.<6 2 2400% A,,,...;..,.'.o.K_

-:"1316 Sban .

=

Lo -

R bond le_h'fgth in .fboting' = Lo —" 350 (nﬁn)

o S‘ti.rr;ilp DIB per ISO mm pttch -
(@

L,

- 'Q’ = remforcmg bar dlameter (mm)

_1_,,_"%35x|6 560 + 6oomm'

bond lengh in footing L, = 500+ Lo

0 = _ .PC cable dlameter (mm)

= '50\90+35~c16 4= 1010 mm

helght of mserted concrete '

=" 1050 'mm L

£ 1050mm !

i




i
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C-C
| (a) - normal siress in thé_ footing concrete .
P_\-,,.m = 502 tf/p:le ( in case of normal condltlon )
Pyoac = 62. l tflplle ( in case of earthquakc condmon)
O = C¥mag 6210.0 --31 6%, ,,,;<§ --600xl 5 90 0*%,,;
o :rv/ xS0’ , :
" (b) -'shearmg s(ressm the footmo concrelc
'P\.m &0 ik .
T = R ,,,<rca 88 7 eneeaed OK.
h JT(D+]1) n'(50+70) 70 /' / o
" () homontal punchmo stress m lhe footmg concrete .
o
O, —_—
..h. Df
; £ = mserted plle lenglh (cm)
' M ,ﬁi Moment (kgfcm)

l]

A‘(tal l'orcc '_ ". o

3 ’P.\'-,,_,;;."'-:-%_sz i Ef/pllc S Mx o= odltm Sy = 8184
Pr = 56.9 tf/plle M, = 1065 WS, 9361

U gis0

= : ‘.50&'-2_ = 2% g 1*&"
L@

C =

' ;,

Oy = IGI 4,,,«5 ~600><15 900*%,, 0K .

5010
9560 m,<5 —600x|5 9001&%,‘ ....... ok "
S0x10° | 0K

liﬁrizonial punphmg s_lrcss in the P"‘_’_ <

I:(2€+D+2h)

3_ h_f = eflectwe lIuaness of foollno concrete agamst honzontal punchnw

H

45 cm ( z dlrectlon )

9560

e Tla; =. l 33 t,,,,< r",- =8 8 A,, .......... OK

45x(2x10+50+2x45)
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(e)

D_= 50+10‘(-2=700C|H _

d .-_,: ‘14 Scm

. 5(,‘: 57.3*%,,{3‘_‘17:75)(1'5'2“3.

il

 bond length in footing L,

. _ ._St.i_rru.p' D13 per,l_50mm.|‘3itch
- {®

. BARU PUMPING 7 Category 'j Strii(_:('tfirlja}‘“‘
 Analysis

Page '

337

stress in the imaginary concrete section

N = Ny, = 564 tf (in case ofearthquake condmon)

il

M 10. 65 tf.m

a = l45cm~c2 290cm

TSI

1504/, <5, =2400%%/,......0K

D16 -8 bars

reinforcing bar for inserted concrete -

ez L S :
'.bon'd length in footing L  = 35(2) (mm) Son
T : : = remforcmg bardlameter(mm)

R o)
| ]

= 35x16=560 = 600 mm
S0Q+Lg 0

PC cable diameter (mm)

50x9.0+35x 16

b

&
!

height of inserted concrete

. L? = 7_1050 mm

- section

= 1010 mm

Ca 1050 mm

_maginary conerete

R
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(a)

®

e
j ©

. Jch =
IR

normat stress in the footing concrete

P =272 tffpi!e( in case of normal cond'ition)

Proe = 28.9 tlpile (in case of earthquake condition)

b = Damae 2800y gay s, =600x152900%,,

) 2 2
LA T x50°

 shearing stress in the footing concrete

o - 28900
H(D +hh n(50+ 70):(70 -

Py

horizomal pu_nching s'.tress in the footing cgjncretc

[{ . E
DZ 7- Tl U

-
!

| “, mserled pl!e iength (cm)

= Moment (I\Oi‘cm)

e

Axlal Force

i

3080 -

" Soxio 07

3,080
- 50x10

horizontal punching stress in the pile -

L WQeeDs2w)

L =45<:m (z dlrecnon ) AR

A, 10*4,,,<n:a 88 /,,._

e OK.

Pue = 287tfpile . Mx = 343ttm Sy~ 3.084f

343tEm S, = 3080
0 _ 62k m.<5 ~600x|5 900*/ﬁ,,.;.-....'é).1_<

ay = n’—#':sé*'sfm, 5€¢,—600x15 90.0* / oK

R = cffective thickness of footing conérete é'g-aihst_ horizontal punching - -

AT R
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(©

=
Il il

LS
o

stress in the imaginary concrete section

N = N = 2561tf (in case of 'eartflquaké 'cbndition) o

M= 3.4_3 tf.m

D

b’
il

= 240em

D16 8bars

_ .L:'?_Lo:- R -
o " bond léngth in footing -

bond leh'gtll in foofing

S0+10x2=700¢em .

| 11.0 cmx 2 :22.0 c:ﬁ

NI <6, = 75 x'i5'= It

34*8’ ,,,<5 “2400" /",,.-...._.;.Q.O.K‘

P

LS - . . . -
. H - o :
S \..L@Eiﬂ?ﬂ'.?‘?ﬂ?@!? :

) section -

remforcmg bar for msertcd concrete

Ly —*- 350 (mm) : U

- © = reinforcing bar dlameter (mm)

Ly = 35x16= 560 600 mm

Ly =500+ 1L,

. @ = PCcable dlameter (mm) ; Co
Ly = 50x90+35x16 ' = 1610 mm

PR Stimlp B Dl3 per 150 mm pltch o
®

L, = IOSOmm :- -

: height of mserted concrcte

311 Safel}; Ag:ain.st Bhbfim(:y a0

Sﬁfety agaillst buoyancy w'as é'aIClllated as follows:

Safety Agalnst Uphft (Baru)

= 1050 mm

: waaght of sbuctures (l)

P

Name ¢f Stmcturen

civil machien and
struch,re others

ltl

P

;uphﬂ (l) sa!ety factcr i

FrontStucture | 6147 ¢ 90.5 7052 disa’ “"’i?é—"
MainStuctureA : 6628 357 698515083 - 137 N
Main Structure B © 3526 - 1819 15345 15_2.5-, 350
Main Structure € . 3787 . 1316 15103} 273 1869
,3‘ i§9'

Ks}
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