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ELI pumpmg statlon ground level _

General Layout

The dimension of pump house is determined b

Up/down stream direction

L1: space for stop log .-

L2 space for inspection road for stop log

- L3: space for screen belt convcyor (m future)

- L4: space for lnspectron road for screw and gates

- L5 space for screw

Lé: space for g‘ear and engirle

L L’J‘: space for pump control burldmClr

_Desrgn water level

_WLl desrgn h:gh water level Semarang Rwer Slde :
R WLZ desrgn hrgh water level behmd the screen N
. WL3 desrgn low water level behmd the screen

_: WL4: desrgn hlgh water in the pump pond

WLS desrgn low water level in the pump pond

Desrgn structure elevatron '

hL2 pnmp pend bottom elevatwn i

: EL3 screen bottom elevatlon

@

nghtlleﬂ bank drrectron

Wl space fori mspectron road

| W?. space for screwlengme system o

y layout of machine. The general layout is shown in

2
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(%) Structure Conﬁgurution

The total length of the pump house including the intake basin is 35 m and it is too long to
construct in one picce of concrete structure, considering the devc!opment of cracks caused by
contraction of coucn,te :

Looking at the location of machines and the force dlstrlbutlon it is reasonable to make a
conlraction joint between the screen floor and the screw floor, As the screw is supported by

both top slab and the bottom slab of the pump house, it is neccssary to make the two slabs act
asone structurc. ' ; :

This main structure has a  total length of 25 mcter but because of dlﬂerence of elevatlon the
whole concrete can not be cast at one time. Therefore, no excess thermal stress is expected in

the structure, although the lenglh is longer than lhe standard value statcd in the design cntena
(15m). . :

Thus the structurat conﬁguratmn of the pump house |s desagued as fo]lows

}-ront Struclure mdependeut structure to support the welght of mtake basm nnmtcmncc
: bndge No 2 and screen and belt conveyor (:n future) :

Mam Struclure smgle slmcture to support thc weight of screw gear system engme and all
: the bulldmg load L 4 _

The contracuon Jmnt of Ihe two siruclures shall be equlpped wuh water stop made of vmyI
' chlonde : o , R

2.  Design Criteﬂa
Design Criteria is described in “Désigu Criteria”,”Vol."l, Iuieﬁm 'Rep(.)'rt(.cl). REEE
2.1 Materials

Materials applied in calculation is as follows;

~  Reinforced Concrete =~~~ o
unit weight =~ oL E 250 m2ft -
Lompresswe slrength _ C| 023—225 kgffm2 - - .

: S C2—023—225kgf/m27" ST
- Remforcmg Bar (Sll U-30 or JIS SD- 30) o E
' allowable stress . o
~ above ground elevatlon 1800 kgf/cm"’ B R A
- below ground elevatmn 7 1600 kgf/cm"" SR
~ Soil (sandy sonl compacted) 4 '

_unit welght i Wety"* 1 9tf/m’
o I submerged{ 0.9 thm*
inlemal friction angle ¢ 25 6° (N=7. 5). L
2.2 Loads

Loads to be considered are listed below,

> . 7[33 o ;
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Normal condition

We: weight of concrete slab including inspection path no.1 and no. 2
Ww: weight of water

Wm: weight of machine and other structures

Pe: earth pressure

. Pws: hydro-static pressure

Seismic condltwn o . : . . -
- We: wcnght of concrete slab mcludmg mspeclmn p'tﬂl no. l and no 2

Ww: Welghl ofwater "~

‘Wm: weight of machine and other structures

Ic, Im: seismic inertia of above all items except water
Pes: seismic earth pressure -

- Pws: hydro-static pressure
Pwd: hydro-dynamic pressure

Wm
I

E A
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2.3 © Cases of Analysis
(1) -~ Seismic status
Structural analyszs is to be made in both normal condition (wlthout earlhquake) and seismic
condition (with eanhque)
) Operation stalus '
Smcc an operated screw generates dynamlc force the analys:s is to bc madc in both cases of
with pump operation and wnhout pump operatlon :
3) Stoplog status
, When stop log is closed hydrostattc pressure acts on the st0plog Thercfore both st0plog open
and stoplog closcd status should be cons:dered :
4 Combmatlon of status
- When the stOp log is closed the screw pump IS not operated for mamtenancc purpose
_ Therefore combination of status is as follows - _
Case : Selsmlc status - - Pump opcration status
1 © . Normal " : - Not operated
2 o Normal . o . Operated .
3 - Farthquake ... -“o|. .77 Operated .
-4 Earthquake - - .- Not operated . -
3. _Stabilily Analysis
3.1 Weight of Screw -

3.L1 '_Gener.?;l

In thc dcs:gn of civil structure, all forccs acting from machme shall be taken mto account Thcy
linclude weight of screw itself, weight of water hﬂed and reactlon from thc watcr Iiﬁed There are threc
: C“l]ClIIahOll cases as follows; SRS -

3.1 2 We;ght of scrcw '

C_alculation of scre\_v weight is done for the éhaﬁ_and thc- scre\';'_és' shown below. "+

(casc l) nomlal condition wnhout opcratlon
(case 2) normal condition with Operatlon e
" (case 3) seismic condition with operation
(casc 4) seismlc condmon without opcratlon
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weight of screw ond
{verlical) . - :

"~ seismic force
{horizontol)

weight of waler

(1)  Weight of the shaft

- Do ; outer diar_nctcr"'

... Di: o inner diameter. ;-

* Weight of the shafl is calculated as follows;
W o= lx3.14x_-(-2~°—%£i)*x~!}‘-_cl_f’s e
E 7‘\'..fh.&.3r§:_ R ;. Iehgth of shaft .

B S ;thickn_e"sgqi:_plélc o

ws  ; unit weight of stec!

" here for Asin P_um;:Jing'statidh'

1 =13m

Do’ -—1500 1_nl _
S DI =1490m T
ot =0012m

Ws :':'7”.85_ tm - o

29
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therefore

W (| 500+ 1 488)

A 00012 785

If i
N oo
X
R
- _

....

(2) Weightof propeller .

Welght of propeller is calculated as follws

W = nx3.l4x(D xD, 4D°‘D) (I, xJ_

where n - :numberof screw .
Do : outer diameter of screw

- Di :inner diameter of screw
t - :thickness of plate
_ - Ws -:Vumlwelght ofsteel o
here = length of scre\\/pltchxlnlmber of fllght '
~.]—2x3 .
3
=12 7
Do =30m -
Di  =15m
ot =0.010m =~
Ws =785 t{m3
therefore c _ ‘
W = 12x3.14x bﬁ—::i’ﬂ 4x001ox785x~!§
- 4.99% 2
=7.06

(3) - Total weight of screw

Total weight of screw = welghl of shaﬂ + welght of propeller c
=35.74+7.06
o =12.80
By addmg 10% for other parts : R
total weight of screw system = 12.80X 1.1=14. l to T
- The direction of the force is vertical and it is divided mto axial and radial components. o

- Axial component - = . 14.1 X SIN30° = 105t
Radial component =~ =~ 14.1 X COS 30° _=_ 1221 t_ . S _
3.13 Weight'ofwaterrlifted S s %

~|The \velght of water llﬁed is calculated as follows

(3x3 15x1. s)
4

v o= 125314 x4 0010x785x~f E

= 4.99x J—

 =7.06

22T
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“where _
W :welght of water llfted ®
1 :length of shaﬂ S (m)
_ 'Dp:' : diameter of propeller  (m) =
"Ds  :diameterofshall =~ (m)
Ww  :unit weight of water ~ (Vm’)
: ~ 17 (1L5%1.5-0.75%0.75)
W= 12x3dx Mk TRl
_ =:7B48t '
T he we:ght 15 dwrded mto aklal component and rad:al component
A\nal component =T 948 X SlN30° “3 97( (supported by the propeller) .
Radlal component e 7 948 X COS30° o ~6 88t (supported by the concrete bcd) )

314 Reaction of:l{'ater :l-'ifted S

- The reactron of water ht‘ter is caleulated as follows

R s vaxw“ :
| where Fr  :reaction of water liﬂed (t)
. Q . :discharge .0 (m¥s)
v : velocity of water (m/s)
W, - :unit mass of water (t/rn )
here Q=3m'fs ‘
v = Q/A
A - =seclion area of flow
= 1/2X3. Mx(l 5%.0.75 )
=2.649m’

o =3/2.649= 1.13m/s
o CWw =1.0tm’
therefore - I
o Fr - =3xL13xI
—339t

. The dlrectron ofthe force is a\ua]

B 3.1, 5- Conlbination oi‘for'ce .

_ (case-l) normal conclrtron wrthout operatlon

welght of screw @ “axial component -
radlal component -

(case—2) normal condltton wuh operatron o
werght of serew . ;  axial component <
' radtal component -

werght of water ltfted -. axral co'm'ponent :

=7.05~8t

=1221~ 13t

=705t

= 1221t
=397t
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_ o - radial component =688t
reaction from water lifted axial component © =0 i 0
: o radial component =339t . :
- combined force - axial component = 7.0543.97+0=11.02 ~ 12

radial component

(case-3) seismic condutlon wnh operation

weight of screw axial component
- radial component
weight of wator lifted . axial component

: selsmlc force actmg on Ihe screw

" radial com ponent

=705t

=1221t
=397t

e

= 12.21+6.88+3.39=22.48 ~ 23t

seismic f‘orce (hOI’IVZOI}taI) 14 08(we|ght)><0 ] l(se;smlc coef‘ﬁcwnt) l 55t

. axial component

scismic force actmg on water )

radlal component

- = 1.55XC0OS30°=1.34 ¢ .
= I 55 X SIN30° 078t N

S setsnuc forco'(horlzontal) 1. 948(wo|ght)X0 ll(scnsmlc coel‘ﬁcuent) 0. 87t
. =0.87 X COS30°=0,75t

axial component

* radial component

- reaction from water lifted ~ axial component
' “oo 0 radial component

- combined force . axial component :*

radial component

(case-d) seismic cond1tlon wnlhout operahon

Welghtofscrew T - axial component )

o - radial component -
seismic forcc acnng on the screw axial component

. radial component

: combmed force_ - ' axial component

radial component -

= 0.87 X SIN30°=
'-—«0 L.
=339t . L
'—70&39%13«075 BJL44LJ
- =12.2146.88+0.78+0.44+3.39=23.17~24¢

CEr0st

=1221t

!.*134t

=078t

044t '

ﬁ7os+r34 839 (~9¢

1221 l-078

1299~ 13t5

2194
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'l‘hc conclusion is

case(l) normal without operation axial force =~ =8t
_ _ radial force =13t
case(2) normal with operation  axial force =12t
- - radial force =23t
case(3) seismic with operation  axial force - =14t
_ ' radial force =241
case(4) seismic without operationaxiat force =9t

radial force =13t
All cases and acling poinls are shown in Tablc -1

In structural analy5|s of concrete slab the axial forces shall bc appiled on both cnds of Ihe screw shaft
as the full force, considering the uncemmty of force distribution. However, the radial forces shall be

" {applied on both ends of the screw as the half of the force _as it is certainly dlst_r;buted‘evenly .
132 Wei.ght 6f1\’[qéhiﬁ§iémtl_0th¢f S‘_‘trl‘aﬂcu__u.'esrv e

The location of machine and other st'ru_ct_ure is shown in Fig. 2.

The weight of macliine a'nd ofll'ef stmclurés are shown‘ in ;l‘ablc - 2 a

The machlne‘: to be cons;dered are. screw gear bo*c engme and screen. Por gear bo\: engine and
screen, estlmatlon by factor:cs are adopted Por screen system fulure mstalhllon is taken into account.

Stop log R 34
Imbeded material ~ .~ 7 3¢
Inspection bridge = -~ . .. 12t
Screen R S 1
Belt conveyor =~ S s0t
Secondary concrete - .. 91t
Gear box o _ 2t
Engine -~ - SR VE
Bridge' IR S 471

The seismic forcc actmg on each machme can be calcuIated by mulllplymg seismic cocﬂ:ment Kh =
0.11 to the welght of machme ST : ~ -

3.3 B Weigl_l_t ol‘PumpControlBulldmg e

The ﬁvéight of the Pinip Control Bm!dmg (arq}?i-ieélilr:al design) i ’adss'qfned as 2.5 V_m_f. _




Name of

" Structure

ASIN PUMPING

STATION

Catcgory
Calculation

Structural
Analysis

Page

12042

M MAT

RIAL
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Tﬁ_lbie -2 :Wcight :of'i‘\’l'achine and Gther Slrt_lc(ur.cs

S i Y0=_ 6.5 .

pame - : weight _ © acling point ‘
o ; - X Mx y My T Mz
front structure _ S -
stoplogno.l 300 L5 - .345 420 - .1260 300 9
stoplogro2 - - 300 115 345 420 -12.60 - 8.00 24
stoplogno.3 ... - 300 L15 345 420 -12.60 © 13.00 -39
imbeded matedalno.1 . .- 300 115 345 420 1260 3.00 -9

- imbeded materialno.2 - . -300 - 1.15 345 420 -1260 - 800 . .24
imbeded material no.3 . -300 . L15 345 420 - 1260  13.00 -39
inspection bridge-No.1-1 -~~~ .1200 ~ 300 3600 750 - .90.00 3.00 -36
inspection bridge-No.1-2 .. S-1200 0 300 0 3600 750 0 .90.00 800 -G6
inspaction bndge No.1- 3 S 1200 0 3.00 _-36.00 . 750 -  .20.00 13.00 156

. screenno.l - . 800 . 650 5200 - 280 . . 2240 . 3.00 24

Cscreenno2 800 650 5200 280 - 2240 ' 800 - .64
sceennod o oo -0 800 650 5200 . 280 ¢ 2240 1300 . -104
beltconbeyor © . +56.00 © 925 © 51800 - 7.70 . 43120 800 o -448

 total SR 134000 599 80270 - 630 - -844.00 800 - - 1072

'ma!nstructureA L TR T T T e T g -

_inspection bridge-No.2.1 7~ .1200 1150 -13800 - 750 - 9000 © 300 . - 36
inspection bridge-No.2.2 -~ . .12.00 . 11.50 -138.00° 750 . 90,00 ¢ 800 . G896

. inspection bridge-No.2.3 -~ .12.00 ' 11.50 13800 250 . .90.00 . 13.00 156
screw systemno.tboftory) -~ - .7.05 © 13.38 -94.34 180 .- -1269 ~ 300 = 2115
screw system né. 2(bottom) 105 01338 0 9434 0 1,80 -1269 © 800 . - 564

© screw sys{em no. 3(b0ttom) - 705 1338 ..9434 180 - .1269 . 13.00 9165 ~
total R T R -57 15 112,20 -697.03 - 539 . .308.07 - 800 - 4572

-mamstructureB B L 1.64 R

. secondary concrete no.l - ~9095 16.81 -1,52848 ~ 6.21 -564.86  3.00 -272.8369

_ secondary concrete no.2 . - - . .90.95 - 16.81 - -1,528.48 6.2t ' .564.86 - 8.00 . +127.5651
secondary concrete no,3 9095 1681 - -1,52848 - 621 564.86 13.00 -1182.203
bridge-Cno.l .= ° 7 550 2535  .164.79 11.55 7508 0 300 - 195
bridge-Cno.2 "+~ 5 . 650 2535 . .164.79 1155 7508 - 800 - - .52
bridge-Cno.3 . - 650 2535 . .164.79 1155 -0 7508 1300 . . -84.5
lolal R '-292 34 17.38 - -5079.79 © 657 . .1919.82 . 800 - -2338.70
main structure . o e
screw systeminoltop) ©° . . 705 27.00 .- -190.35 " 9.66 -68.12 300 ° - .2L15 -
screw systemno.2(op) - 705 2700 19035 966 - -68.)2 800 - 564

© screw system n03 (lop) . L1058 2700 19035 . 966 - 68.12 1300 © 9165

cgearboxno.l o T 02 2910 5820 0 1044 2087 - 300 . - 6
gearboxno2 .. .. 2 2900 5820 -1044- - 2087 . 8.0 e
gearboxno3d . . - 2 2910 - -58.20 1044 - 2087 1300 . .26

ceoginenod . o 13 731,00 0 -403.00 1044 - -135.68 - 3.00 - .. - -39

Cengineno2 .- o013 3100 40300 1044 - .13568 - 800 . .104

oengineno.d - T 13 3100 ¢-403.00 1044 13568 1300 . .169

T ©1000 2750 27500 - 11565 - .115.50 - 300 - . . .30

. bridge-Cno.2-1 c e 70 -1000 027,50 - 275.00 11,55 -11550 =800 - - .80

- bridgeCno31 0 1000 2750 . -275.00 1155 -11550 1300 . 130
bridge.Cno2:2 . - . 3163 3150 99619 9.15 .7 28937 - 300 . 94875
bridge-Cro22  ~ - - "3163 3150 = .996.19 ' 9.15 . 28337 . 800 - 253 -
bridge-Cro.32 -~ -© ;. 3163 3150 7.996,19¢ ~ 9.15 28937 . 1300 = 411.125
total - - L 119103 30.20 576821 - 989 188864 8.00 . -1528.20
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3.4 Weight of Civil Structure
Wéight of civil structure is calculated by dividing it into small parts as show in the figure below.

| Table 3 shows the forces acting from civil structure.
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[Table 37 Force Acting from Civil Structure
weight of conerete a :
Yo= ~6.50 _ :
1t el - ST direc
sfab name name weight  inertia acbng point fon
7 X Mx ¥ My z Mz . y
front structre walino.1-1 12250 1348 500 6738 525 7074 . 050 674 @
wallno.1-2 076 003 963 080 243 . 020 0.50 004 2
vaaltno.2-1 2250 1348 500 6738 525 -70.714 550 7411 2
waltn.2.2 076 003 963 080 243 020 550 046 2
wallno.3-1 12250 -1348 500 6138 525 . .7074 1050 -141.49 2
wallno.32 076 008 963 080 - 243 020 1050 © .087 2
walino.4-1 250 1348 500 0 6738 525 7074 1550 20886 Z
wall no.4-2 076 008 963 080 - 243 020 . 1550 . 129
- bofomslab 1 29600 3256 463 15059 240 - 7814 - 800 26043 -2
_ botomslab2 . . 640 070 938 . 661 227 . -160 - 800. 563 -
bottomslab3 . . 4900 539 895 - 4824 185 - 889 800 . 4312 =«
bottomslabd . .250 '.028 842 231 113 . 031 800 . 220 2
bottom slab5 - 3000 . -3.30 925 © 3053 105 - 347 800 2640 =
s o fotab - 87693 9646 530 51098 390 - 37619 - 800 17169 2
mainstuctre-A wallno.l-l . -121.58 . -1337 1380 18456 450 - 60.18 050 669 =2
¥ - wallno.2-1 12158 . 1337 1380 -18456 (450 6018 . 550 ¢ 7356
wallno.3-1 ~-121.58 71337 13.80 -1845-6 450 © 6018 1050 -14043 -z
.. wallnod1 12158 1337 1380 -1845 450 6018 1550 20730 -2
" boltom sfab-1 . -395.15 4347 1380 59981 065 2825 . 800 39773 2
bottom slab-2 - 2454 - 270 174 4600 162 . 438 . 800 : 2160 =
] - fotat 190603 99.66 1389 -1384.04 - 274 27337 . 800 79730
main struchwe B wallro.l-l .~ 11403 1254 21.80 21345 695 8717 - 050 . 627 -z {"
' : Cowallnel2 . 12 0.13 25.57 "343 1205 . 162 050 . 007 =z <3
walino2-l 11403  -12.54 21.80 2?345 695 ' 8117 - 550 6899 2
wall no2-2 o122 0.13 2557 343 1205 .- 182 550 - 074 a2
wallno3-1 11403 1254 21.80 27345 695  -82.17 1050 13170 -2
walno3-2 . LZZ2 0 013 2557 343 1205 162 1050 . 141 2
wall nod-1 -114.03 1254 2180 27345 695 © 8717 - 1550 -194 42 2
wall nod-2 . 122 013 2557 343 1205 - L62 1550 208 =
top stab-1 ©-1952 . 2145 2535 - 5442 1155 24719 800 1717 2
bottem slab-1  -310.45 3415 21.80 -744.47 424 14466 . 800 -273.19 2
: total +I8L1S 8593 21.87 187894 595 51167 © 800 -687.45 -z
. |main stuctwe-C wallno.1-1 2430 03377 2700 -10188 900 . 3396 . 039 146
wallpol-2 - 6858 754 3150 23763 780 5884 039 292 2 .
wallpo.2-1 - 2800 - -308 27.00 | 8317 - 9.00 - 2772 550 -16.94 Z S
- wallng.2:2 --5598 616 31.50 .19398 7.80 4803 - 550 :-3387 'z o
- wallpo.3-1 2800 " 3.08 27.00 8317 . 900 - 2772 1050 -:3234 a2 '
wallmo.22 - 5598 . 616 3150 .19398 7.80 4803 1050 & 6466 -2 SRR
waltno4-1 2800 308 27.00 8317 - 9.00 21321550 T 4174 a2 S
wallmod-2 - 5598 616 31.50 -19398 7.80 - 4803 1550 ' .9545 2 S
- bottom-1 --21595 2375 3050 12454 660 . 15678 [ 7.89. -187.37 2 RE
~bottom2 - 424 - 047 2614 4219 723 . 337 8000 373 = :
. - bottom:3 - T 862 095 2667 2529  7.32 . 694 800 159 Tz g
bottomd - 7 371 041 2650  -1082 .06 - 288 800 & 327 -2 . %
. o .. total 58136 6461 30.09 -194381 - 758 . 49004 | 7.70. 49734 - C
house stuctre  bottom 11248 -12.37 3050  -377.37 9.15 4 1029 15 - 21.00 ~259.82 -z
Total Weight - -3263.98 -359.045 ' e
tokal volume 1305.59
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3.5 - Weight of Water
Water weight is calculated as shown in Table — 4.
Table-4  Weight of Water
wafer!evel = -2.60m 7
- Yo 6.1
- . : . S oaba T direct
waler body name name weight acting point ion
cooe _ X Mx y oMy - oz Mz
front structure - waternol-1  -44.00 5.00 22000 295 .129.30 3.00 13200 .y
- owalernol-2z 0 225 995 22194 190 428 300 675 -y
water no2-1 4400 500 -220.060 295 -129.80 8.00 35200 -y -
waler no2-2 '_'-2.25 979 2202 150 428 8.00 1800 -y
waterno3-1  -4400 500 22000 295 -129.80 13.00 = 57200 -y
waterno32 225 979 22027 1.90 -4.28 13.00 2925 vy
otad . 13875 523 72599 290 40223 800 111000 y
_ A U TS :"'"'_::'T""-" :'.:_ B T Sy i
main struclure-A waternol-1 -79.03 13.80 -1090.57 225 -177.82 300 - 23709 ¥y
- " waternol-2 327 17.04 -0 5576  1.22 401 - 3.00 982 vy
" water no2.1 -79.03 13.80 109057 225 -177.82 800 63224 _
water no2-2 - 327 1704 = 5576 122 . 401 : 8.00 . 2618 -y
waterno3-1 - -79.03 13.80 109057 225 -171.82 13.00 -1027.38 -y
_walerno32 327 1704 © 5576 122 . 401 1300 . 4254
total 22727 1366 -3104.44 229 52143 800 -1818.17
mainstructure-C - wallno.d 2240 30.50 68322 645 -144.48 300 6120 y
e walino.2 ~ . 2240 30.50 - -683.22 645 -14448 800 17920 "y
wall no.3 2240 3050 © -683.22 645 -14448 1300 29120 y
total 6120 30.50 -2049._67 645 43344  8.00 _-537.6(_) Yy

MAN STRUCTURE

FRONT STRUCTURE -

* LONGITUDINAL PROFILE
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3.6 IIydrostatk Pressure

uplift is calculated in Table - 6.

3.7 Earth Pressu:_'c

The equh pressure eoefhcrent is calculated in Table 1.

The earth pressure is calculated in Table ~ 8.

3.8 Seismic Ferces -‘ :

3.8.1 .Calculatien of__S_eisruic Cocf.ﬁei_ent-ﬁ |

Accerdmg to the Desrgn Crlter:a of the Pl‘O_leCt earthquake Ioad is calculated as follows:
G= ]1. xM o T

 where o I

G o earthquake load L LU

E :  horizontal earthquake factor b

M ‘total dead load

the earthquake faetor is calculated usmg the follou 1ng equahon

E=ad/g .
'ul n(ac \ VAN
where B S U AP

" ad : - design shock acceleration (cm/s?)

ac . :  basic shock acce!eratnon (cmls’)
S whcre N _
Cac - 1160 cmls2 . :

B 'by takmg 100 years for return period S '

- Z . : factor depending on geographrcal posﬁ:on and equai 0 56 takmg

~ - northern Java Istand - - _

cnm  : factor determined by soil type and taken as .-

. 0.29and 1.32 _respectw_ely, for soft alluvium .

Finally, we get E = 0.1 for the design.

Hydrostatic .pressure is lateral pressure and uplift. Lateral pressure is calculated in Table - 5 while

2 i02
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3.9 Total Forces
Total forces which would act on the structure are shown in Table 9 ~ (1/4 ~ 4/4)
For pile analysns critical cases were sclected accordmg to Table IO
Table 9 (1/4) Total Forccs
(case 1-1) normal condition and stop Iog open (pump operated)
[ : S pomtofachon i - direction 1 Moment footing C.
stab name !Total Force X i y 2 X0 Y 2 Mx | My | Mz
front © .55512! - 5.77! 6.32; - 8.00! * 0 01 427
U145 5000 372 16000 * 133; 00 0
main-A 48477 {338] 180 800 ¥ . 0 0, - 8
i 959341 1356[° - 430, 8000 1 Y[ | 0 0 __ 230

' S 10409 13761 . 250 016320 ¥ - 260' 1,037 0]

~ |man< TagaAz 27000 . 066] . 800, * | i 1 0 0; " i68

T T 27l 2941 s8] ds80) - V73 0, 1,883

’ : L1581 28.54] . 836 11,53} - b 34 31§ -0}
house | .. -33743] 30500 - 1018 16.00, ¥ o ﬂf'f"'_"ﬁi
“Table 9 (2/4) Total ches , . )
(case-1-2) normal condition and slop log closed {pump nol operatuon) ; :

- i ; pointofacton . ! - direction Moment footng C. -
slab name Total Force x y | -2 P X Y | 7 Mo - My | Mz
front - - i~ '98.00 1.15 467 800 * |- 0; - 4] 588

U 41637 © 595 746 800, .+ * | | o - o - 39|

: oo «77.450 - 500 3.2 - 16.00 * 133 0 0]

o |mainA | T.30.63) - 13.38] 180 . 8.00] * | .0 05

: RS -713.10 13.53 5011 . 8000 ] * 0 - -0 -192

T 104.09] 1376] 250 - 1532i | P * | 20 1,037 0
"5:?(:""’5' -1,61222] 29430 . 890 789 TV T TN 0 1,325

i : - -15.81 WW'S?»B 1153 : x AET ¢ 3. 0

~ Table 9 (3/4) = Total Forces - R
(case2 1 eartnquake cond' tion and step log open(pump operated} : : IR :

pomtofaction- .. -} . drection . < | - “Moment fooung €.
sfabname To!alForce P I R N N 2o Mo My o M
front 111.20] - 5.39 JA22 -0 8008 F p o] SRR ' SRS | | - 667

e 5.7 632 - 800] | = 0! o a4z

S 34987 5121 3090 L2 * 626 42 0
main-A o 278411 1354 222 - 800 * e 0 0! - 618

B 96366]  1356; - 4.29] . 8.00 ¥ 0 6 231]

R ©.379.091 - 13.38 283 11.72¢ - : '7_7 1,073 3,632 0
main-C -203.71] - 28.31 9.03 190 * . -0 20! 576
TV 167942 2948 880l 789 * . 185 0; 1,713

- .218,70 29.06 :904] . 828 * 6211 . 315 0

* [house 37120 3050; - 1048] 1600, * |- 0] 0, 9§

Co -337.43 30.50] - 10.18] - 16.00 : ® -0 : 0 1)
37.12] 3050, " I0A81 1600 B R R 1 1A
" Table 9(4/4) = Total Forces . = - ' :
{case-2-2) earthquake condition and slop log closed{pump not operaled operatnon) . . .

_ - R - - pointofaction - { 0 direction - Momenl fooling C.

- {stab name |Tolal Force L I s 2 P X P Y L] Mx My - Mz
front - = 209201 - 3.40] .- 443 .. 800 * : ) R ¢ 0 1,255
Ul ALe37] o595 146] 8000 - % S0 0 3%

S} e 22229) 5200 ¢ 3.97 1200{ | ] * | - 438] 44 )
mainA | - 25457 1355] - 226 - 800 * | ' “ol. 0 575
S ~.713.10] - 135317 5011 - 800] ¥ : 0; - M} -192
S - 28556 T 13.38] 2531 - 8.00! o * 22 2,736 0
manC - | . 28531| - 2858 919 800] * |t | 0 0] 853
R - .1,64L10) . 2939 - - 891} . 789 - * 181} © = 0} 1,822
218.70]  29.06] - 9.04 - 828 ) ¥ 621 315 0

Coiws



- norma! condltaon no earthquake
eafthquake condlt[on earthquake

E in stop tog open condltlon water weight is mcluded

- in stop log closed condition, water pressure on stop log is mcluded ) o

~ in earthquake condition, inertia on screw has vertical component
in stop log open condmon dnvmg force of screw is included

. ASI MPIN ;- - Structural :
Smme | CSTAION | oo | Amaen | Pe | 2002
Table 10 Total Forces (Summary) - Rt
case no. | slabname |— \tl T c_rft.[eal case
T F T EEs 77
normal, stoplogopen . o | A - 959 104) -
T B 1 1,721 gl o+
H 337 of  x
F T BT R
- |normal, stoplog closed - A - . -3 104 ¥
R ' .C 1,612] .18 B
1 H 5T N
R R BT S 555| . 3500 *
* |earthquake, stoplog open A 94| 0 379 ¥
- ) . C | ~oaeml a9
TH -y T RS
LTI < F - 416 222y
* {earthquake; stoplog closed . A T K] IR T:T B
T P L - C -~ 1,641 © . 219 ¥
H - 337] 3T |

2206
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3.10 Pile Foundation Analysis
3.10.1Pile Stress Analysis
(1) N-value for dééign bfpilé fduhdﬁtion : L ﬁ[_o-l]l
Geological condition at the site is assumed as shown in Fl ure-1 1 ' .
Lk e NN T
N-value at pile tip (Nt) 50 ' N=§
average N-value 3.75D above the tip to pile tlp (N2) _ R a
375D =375x0.5= 1875 . 6=11m - EL15m
N2 —(087S\IO+}0\;50)!1875413-—)31 T N= 10
N- value for pile design (N) N=(50+31)2=405 > 40 - ’ . €_|_=l‘0m- -_ El. 25 m
| t=t.om ] {J  N=50 .

(2) le:matlon of internal fnctlon angle

¢_ =15 +\/(15xN)w— 154+vV(15 140) 39.5 -> 40

(3) Allowable comp;essive be_aring capacity (Ra) ',

Ra;—_{q‘?xA'i'll(!ixﬁ)} PR
' L SKEO

Cqd ultimate bearmg capacny per unit are at plle tip (tflm )

A : Areaof pile tip (=aR4 = 0.196 m%)

li ¢ :stratum depth ()= 11.0m, L,=10m, L=1m) - -

u :circumferential length of pile (= 1.571 m)

fi * : maximum skin firiction of stratum
C(£=2.5 tfm’, f;=3 tf/m?, £=3 1f/m?)

 SF : safety factor (normal: 3, carthquake:2) =

- thmatc bearmg capacny (qd)

qul 3><«:><I‘.'+03><R>~:;'l +N fofo

- cohesmn(-—O) L
Ne, N, Nq : bearing capacny foctors R
Nc =92, N=110, Ng =85 '

o "n - unit “cloht of soil below plletip( 0 Stf/m )
Y2 :unit weight of soil above pile tip (= OStf/m)

- R :diameter of pile (= 0.5m) -
" Df :Pile length {=22.0 m)

qd =03x o.':_'. E _o.s g-' iio + 0.'3 x 22.0;@ 3_5' = '15'09'.2 t,'f/m2 P

Ra
s L : - 8F
Vo Normal condmon Ra —_ 130 if :
o 5I‘anhquz_1k_e condition: -~ Ra= _1_95 tt_‘_

{l5092\(0196+l571x(1100x25+10x3+l\(3)} 908 U0
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(4) Allowable pull-out capacity (Pa)

Pu

SF + w .

- Pu: ultimate axial pull-out capacily of pile detcnnmed by ground condltlons (lt)
Pu = UZ(li x i) =95
- w . seflective weight of pile (= 1.6 tfm x 22.0 m =35.2 th

" SF: safety factor (normat: 6, earthquake:3) -
-Normal condition: ~ " Pa=51.01f _

: -Eanhquake condmon: Pa= 69 9 =

Pa =

(5) Allowable latera! beanng capacﬂy (Ha)
' Ha—(k\DlB)\(Sa :

k: coefﬁment of lateral reaction of foundatlon ground (kgf/cm )
D: pile diametei{ = 0.5 m) _
ﬁ characlanstlc value of pile (cm™ )

k-D
ﬂ 4-E-1 ‘
E: coeflicient of elasticity of pile body (= 400 000 Loflcm )
_ ~ I: momet of inertia of corss section of pile body (= 260, 604.6 m )
Sa allowable dlsplacement of plle (nonnal 1.0 cm, earthqual\e 1.5 cm)

: (5) 1 Estlmatlon of coefﬁc1ent of laterai reacuon of foundat:on ground (k) .
k = k(B30 | ’

o= Joxax By
EQ =28N = 140, o= l(normal), m2 (earthquake)
D
By = |-
-\
D=05m

- k=170 (normal conchtlon) _
k=340 (earthquake condmon)(detalls see table—S)

| (5)-2 Allowable iateral beanng capacny (Ha)

H:a_%(KxiQ]x&{ |
S p '

K:1.70 kgl'/cm (normal), 3.40 kgf/cm (eanhquake)
D: pile dlameter( 50 cm)
B 0.0038 cm™, 1/B=264.5cm :

“Ha= 22 5 t(nomlal)
- llq_— 67.41 (eanhqual\e)

© 8a: aliowable d:splaccment of pile (normal l 0 cm, earthquake l 5 cm)

2-208
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6) Load and moment for a pile
6)-1 Lo ad and moment at footmg center . _
Load and moment at footmg center is mlculated as follow
Neme of | - normalgg normakz) seismic(ZX) seismic(2) seismic(¥) | seismic(XZ)
Swclre "y T T M | V [HiMi VIH MIVIH]IMIVIHIM VvV B M
Fronl ‘ P b Ve P : Z E
Stoucture. 416, 98| 984| 416; -77{133! -555 0! 427] 555|-350! 626! -555' 111!1094; -555! 771133
an - ' i o e R
Structure- | - ; 4 ' | Lo o S ! %
6| 71331137 713 1041260 964 -48! -144] -964].379'1073| -964] 278! 387! -964,-104;260
ain ‘ - ' N
Structure-| - = 1 - : : : i : R l o oo i If
¢ U \a727] 48] 143)1727] 16i 34,-1641] 0'1822)1641 219] 802]-1641 285 853i-1641' -16]215
House i " , : - : N R
337, Ol - 0f 3371 0] 0] -337{ 37, 9 -337] 37 9 3371 0 0 -337 0! 0

Stab -

" 6)- 2 Layout ofplle

Layout of pilcs is showu below R

Prte Arrangement

Name of Structure —

- total

House Slab -

6) 3 Calculauon of dlspiacement :

Drsplacement calcuhtcd is shown bclow

Front Structure 6 4 9 - 54
Main Structure-A -5 10 50
Main Structure- B~ - © 3 6 i .18 .~
Main Structure-C C 4 7 © 28
"3 A 12

Dssp!acement ot Prles and Load on PI|E!S (Asm Pumpmg Statlon)

Front Structure

" displacement S ST e
L oo deltaHfem) alpha H(10-51 rg_(_i_ian) =
s o deltay | odeltax | deltaz | deltaH y alphax | alphaz i alphsH
normal .- | -0.031] © 0.082] -0.064] - 0.10] © 155 - -04; : 160
garthquake: z | - °-0.042} 0.00005]  -0.17; . 0.17] - 0.05] - -1.52 1520
earthquake:x 0.0421 0.056] . 0.038] 77 0071 1.49} 0334 153} .
loadon - - T
Py o T |
o Pvmax | Pvmin | Ph{t) iMo(tm) Mm(tm), e el
ﬁ_ﬂqrrﬁnglm 85 1-089 | 231 | 3006 0.6 | - beta(normal)= - 0.00378
earthquake: z| 129 | 79 | 648 | 7.28 1.5  beta(quake)= -0.004449
earthquake: x{ 11.7 12.2 2.50 2.81 0.6 e
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Main Structure-A
displacement

delta H{cm) - |alpha H(10-5 radian)| .
deltay |deltax |detaz |[deffaH [alphax alphaz |alphs H

normal 0.057] -0.028] -0.093] 0.097| " -0.73 058}~ 0.93
earthquake: z| -0.078] -0.026| -0.202] 0.204 0.95 176 7 2.00
earthquake:x 0.078] -0.153] -0.055] 0.163] 527 -0.48 5.29] .
load - L

Py ] : _
: Pvmax - [Pvmin " {Ph{t) Mo(tm)  |Mm(tm) o R
norrnal 156] . 126 2.17 2.871 -0.5968 - betalnormal}=  0.00378
earthquake: z | 23.0] ~ 15.7 161 8.47] -1.7618| ~  beta(quake)=  0.00449
earthquake: x 23.2 154 594 6.61 1 3752 ‘
Main Structure- C
displacement - C o S o
[ deita Hicm) - Talpha H{I0-5 radian)

: deftay |deltax |deftaz |delftaH |[alphax [aloha z aphsH | . -
normal -0.249] -0.078] -0.025] 0.082 -1.65 .0.15 ‘1.66] -
earthquake: z| -0.237] 0.001 -0.208{  0.208 0.46] 1.74] - 1.80} -
earthquake:x 0.237]  .0.277] -0.015{  0.277 -1.81 -0.12 71.81
load

Pvmax  [Pvmin  |Ph{t} Mottm) - [Mmfte) |} .~ - .-

normal 99.5)  9569] . 0.56] — 0.74] 0.154] - beta(ormal= " 0.00378
earthquake; z 62.1 512y . 7.82| - 871 -1.8104| _ betalquake)= - 0.00449
earthquake: x 60.4 53.11 - 10.18 11.34] -2.3508 L
House Sfab
displacement : - oL

delta H{cm) . ~_alpha H(10-5 radian)
deftay |deltax |deltaz [deltaH |alphax alphaz falphsH |-

normal 0.11] ~ 0.000] 0.000] 0.000 0.00 0.00 0.00
earthquake: 2| - -0.11]  0.000]” -0.083} " 0.083 0.00| .~ -1.74 1.74
earthquake:x 0.11]  -0.083] - 0.000[  0.083 -1.66] - 0.00] . 1.66
load o
i Pvmax  |Pvmin Ph(t) Moltm) |Mm{tm) |- = o S
normal 22121 2121 0] 000[ -. -0]. - betanormal)= 0.00378
earthquake: 2| . 289| - 25,6  3.08] . 3.43] 0.7131| . . betalquake)=  0.00449
earthquake: x| - . 28.7 25.8| .~ 3.08 3.43| 0.7131 BT I

Allowable normal condmon 6) —SH = l 0 cm a

7N Slress of aPile

- fPile stress are caleulated as follows :

1/1000—1x10’ Sl
anhquake condmon Sy— 1 0 cm 6H = l Scm o= 11’1000 = l x l(}3 o

2 o210
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Pile stress(slab F 6%9)
normal
C 100600 /7  10416.2 1000 / 11824 = 176
c . 100000 7 104162 1000 /11824 = 18.8
p 81525 + 100000 / 260604.6 - 1000 / 11824 = 8,2398
earthquake Z _ R S S
C 41+ 100000 /  10416.2 + {7129 oo /11824 = 1218
¢ 41 100000 / 104162 + ; 1000 /11824 = 180
p 81525 + 100000 /7 260604.6 - - - 1000 / 1182.47= 3,391.3
earlhquakeX N
c 41 + 81 100000 / 10416.2 1000 / 11824 = 71.9
< 41 - 8l{x 100000 / = 10416.2 + 1000 / 11824 = . 239"
p _8152.5 + §:295% 100000 / 260604.6. - 1000 /- 11824 = 8,21(3,2
Pile stress(slab A 5x10)
normal . ' ) :
c 100000 / - 10416.2 1000 / 11824 = 81.7
¢ 2.8} 100000 / 10416.2 1000 / 11824 = - 266
p 35 100000 / 2606046 - 1000 / "11824 = 8,2022
earthquake Z : T . B S
c 41 + FE8A7 x 100000 / 104162 1000 / 11824 = 14138
¢ oAb - S ] 100000 /  10416.2 1000 / 11824 = 209
P 81525 +1889.35) x 100000 / 260604.6 1000 / 11824 = 8,395
earthquake X .
c 41 + 1l x 100000/ 10416.2 1000 / 11824 = 1241
¢ 41 . 100000 / ° 10416.2 : 1000 / 11824 = 2.8
p 81525 +§.’f694‘ 51 100000 / 260604.6 - § = 83207

)
R <hall A" e

1000 / 11824

Co2 21
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Pile stress{slab C 4x7)

normal - o .

¢ | x 100000 / 104162 + & 1000 / 11824 = 1009
¢ X 100000 / 10416.2 + 1000 / 11824 = 867
p | x 100000 / 2606046 - 1000 / 11824 = 79184
earthquake Z R s S

c 41 + 100000 /  10416.2 x 1000 / 11824 = 1782
¢ 41 -1 100000 /  10416.2 B3l x 1000 / 11824 = 109
p 81525 4+ 100000 / 260604.6 - §316,5; x 1000 / 11824 = 82358
earthquake X N - ) . ST o

¢ 41+ 100000 /  10416.2 1000 / 11824 = . 202.1
¢ 41 - 100000 /  10416.2 1000 / 11824 =  .156
p 81525 +; 100000 / 260604.6 - 1000 / 11824 = 83481
Pile stress(slab H 3x4)

normal o o S -

¢ 41 + EERUEN0 x 100000 /  10416.2 + 1000 / 11824 = - 640
¢ a1 . gt 100000 / 104162 1000 / 11824 = 640
p 81525 + § 100000 / 260504.6 - 1000 / 11824 = 8,037.5
earthquake ?_. i o o . - .

¢ 41 + g7 100000 / 104162 + é’iz”g x 1000 / 11824 = 984
¢ 41 100000 / - 104162 + B89 x 1000 7 11824 = 325
p 81525 + 100000 / 2606046 - %@gs x 1000 / 11824 = 81685
earthquake X o . . o .

c 41 + 100000 / 104162 + {2871 x 1000 / 11824 = 982
¢ 41 100000 / 104162 + §2878 x 1000 / 11824 = 323
p 81525 + 100000 / 260604.6 - {1435 x 1000 / 11824 = 81693

3.10.2 Pile Cap Calculation
(1) General

As the horizontal force acting on the plles are large in this structure a ngtd type connection
method is applicd in the pile cap treatment. T he pnle cap design criteria is described in “Design

Criteria Report (1)”. The concept of the pile cap treatment is shown in a figure below.
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|
Pile reinforcing bar - i N 7'!7
[
Inserted conrete R :

. . b o
reinforcing bar Jd o ] al
A AR A PC ﬂ*

Cable
Main reinforcing bar ! %1 ;
. At o A1
Bottom of footing i g:[ l !
M = N T
.~ Pt
< L, ' i :
h < g | i
i vy H
e Qi ;
. <T . é . Q H
CoStirep e S A
L A | T
N Bt
‘L
“. = < E
)

(2) Structural Analyéis

Structural analysis is made for each check items as follows;

(a)

(b)

(c)
T {d)

ey
(£)

{g)

normal stress in the fooling concrete
shearing stress in the footing concrete

horizontal punching stress in the footing concrete

horizontal punching stress in the pile

stress in the imaginary concrele section

reinforcing bar for inserted concrete

height of inserted concrete -

221
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"HOOP TE

. ‘ ~ o : FILLING .CONCRF..TE

D13, 1=1,250m

 D16-8BARS

- (vPE-C2)

" L=1.650

AVEYe

PC-STEEL BAR

o 5”5,‘4 e
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0P OF $1am 3
T
praeoReep Bag - | P10 R IERUETI N I
016-BBARS o etaroncts e
L=1,650u g :
_ L _ /
€ // . s T E
' 4 e ./
) hlllZ 7744

11150 1,65

1" - gl 2
. -
HOOP BE IO K ]
D13, 1=1.2500 o N
. . = —
"
l 3
"
. . 3
230
L]
50

PC-SIEEL BAR

ey
A0 0

JFILUNG CONCRETE
S (wee-c2y - -

PC-PILESSOO(A)
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(a)  normal stress in the footing concrete - -
Prne = 8.._5 thpile in casc of normalcq.ndition)
P = 12.6 !flpile ( in case of earthqinake condition )
b= e NP0 <5, = 60.0x1.5 =900,
aPy 4x50 . _
(b) shearing stress in the fo.oling' c'on'é.r'ete
o :P\ .. 12900. L E
o = = ~0.49* 1< T, "88‘ iz 0K
' ﬂ(D+h)h fr(50+70)x 70 /' Z _
{c) : hor.i_zo'ljltzal punch_mg stressinl the fopting 'c'o'nc_reté .
Sen=
M be el
€ = msertcd plle lenglh (cm)
M= Momenl(kgfcm) .
H = A‘(lalForce o
' Pyra = l-l.’l't.flplle L Mx = 281tfm Sy = 2504
Py = 12.9tf/pi1e 'M.,f‘j__= 7128Um S, = 6ag
Sy = 2500 _50*/,.<5a_600x|5 900*%, 0K
o 50x10 Es . R
Cduz = - 6430 1296*4,,,<5 ﬁsooms 900*3&,,,' LOK
5010 _
(d) horizontal y punching strcéﬁ in t'l-lé'pi.lef P
o H .
Ty =

bt = 45 em(z direc_tioﬁ ) |

Qe Dy Ry

k= effective thickness of footing concrete against horizontal punching
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©)

M= 728¢m
D _:‘.50+.-IO_x42=70:.0cm.3 _

a = 11.0c111x2_:22.60111 .

- 6480 |
e :0-90’(3[ * =0. *, Tasaarnnenlld
! 45x (210 + 50 + 2 x 45) ./,,,-:r“} 8.8%/, 0K

stress in the imaginary concrete section

N = Ny, = 791f (incase of carthquake condition)

d = 240cm o s L \ 1
T AT o S o maalnar} concreic

o= 11224

section

e = '75-0"'%.&5(;':75 x‘|5=_112.5"%,,;...i ...... O'.'K'

cin?

<5 —2400*4,,,..;..;.'.'...'.'0..( o

- DI6-8 bafs” -

reinforcing bar for inserted concrete”

L= Ly

' "boiid_lenglh in fo.otil-lg' B V_Lﬂ - 350 {mm)

o = remforcmg bar dtameler (mm)

L= 35x16=560 % 600 mm

‘_.and l_eﬁglh in vfordting: L, = 50@ + Lo g

- : (_g)-

o) =-PC cable dlameter (mm)
L = 50\90+35x 16 ﬁ 1010 mm

= 1050 m_m

Sti'_r_rhﬁ . DI3 pert 'I.S(_)inhl pitcl:1 ' .
: _laéi ghl of inéé_ﬁe_d -cdn'cAr'e‘te -

L,z 10S0mm
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A-A

(@)

normal stress in the footing concrete

C Pyp = 15.6 lffpile(in case of uqrma.l condition )

OB

©

Pywae = 23.0 Wpile Mg

Ty =.

.P‘\'n.rar = 232 thpile. Mx

Panac = 23.2 (Wpile ( in case of earthquake condition )

s .=-:P‘v'“;“ 23700

= A --ll s/ . -600xl 5 900*
e 20 / 7
she'aring strrés_s in the fodtiﬂgboncreié

Py  _. 23200
H(D+h)

~0.88%/ . 8 skl L OK.
:r(50+ 70)x 70 A’ T /" ' .

(c) - horizdntal punchmg s_lress n the t_ooling concrete -

- Df

[ar]
1l

inserted pi.le“length (cm) ey

2
L

= Moment (kgf‘cm)

-
n

A\ual Force R

66116m Sy = 5941f

il
I

_8.47u‘.m s

" 5040

[T 1] 9* /,,,.<5 ~600x1 5= 90 owa,,..}',-,.b.K

Cbaz S --152‘8’c,,,,<§ ~600xi5 900*”

@

o

- s0x10 -

'7610 ;

cpit e

50x10 BT

horizontal punching stress in the pile

H

"7 W@erprok)

I effectiverlhickhess of footing cé_h_cfét’é against horizontal pu'nchi_n'g B

i

45cm(z direct'irorn ) :

76l
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(e)

M

o

M

S = 192%Y,. <5, =15x15=1125%

J hY Y ’ K .
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_ 1610 ek ek
T 4Sx(2x10+50+2x45)—|‘06 A,z<r(,3.—8.8 /AR 0.K

stress in the imaginary concrete section

N = N, = 15.71f {in case of earthquake condition)

]

3.47 tfm

D= 750;#=I0x'2:7'0'.0cm o

a = l.0ecmx2=220cm _.

AN
L

d = 240cm - : : R \L,,BEgEDM_SPEEE '

section

0K

tn“l ---------- -

15340/ . <8, = 2400/ ... OK

I

D16 -8 bars

reinforcing bar for inserted concrete .~ <

L.I_ = Lo

'VIVb_on_-d léhgth in fdoting ' L = 3‘5_0'(mm)

o = rcinfqrcihg bar diameter (mm)

Ly = 35 x'rl"6.=5'60' =600 mm -

bond length in footing L, = S00+Ly -

1@ =" PC cable diaréter (mm)
__Lw.=_'5{‘):€9.0-%35x.l6. © = 1010 mm

SRR : 1050 |_nm,:' B

. Slir_ﬁlp o -_ DI3 perrr 17570 mm piléh a

~ height of inserted concrete

L, = IOSOmm .
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(@)  normal stress in the footing concrete

It

Py 59.5 tf/pile (in case of normal condition ) .~

Pamec = 62.1 tflpile (in case of earthquake condition )

. Pupe . 62100 -
Oo = Hma o =31.6%/,. <5, HGOOxIS 900’@ .
JTD/ xs{)? 2 2 <
- (b) . sheariﬁg Slress in the footingc_dhctete

P 62100
= R’(D-i-h)h 7:(50+70)x70

35 A,,,aca 38" /,,,, 0K, ©
'-(c) '~ ho_rizon_tal plmching stress in the foQting corerete

g msertcd plle length (cm)

M

Moment (kgf cm)

i

H. Ax:al Force

Pae = 604Ul My = N3itm 7 Sg = 1024 -

ol

53?%%"204 A.:<5 _——600x15 QOOkgV KV -

i}

. égh—.t’ )

 dar - g%%=156‘4.=<5 S00%15-900,. 0K

(d) ,horizro'n_tal punching s.trl"e‘ss in the pilé S

M Raes DR

k' = effective thickness of footing concrete agéinSt_hbrizontal'pung:hing S

k= 45 cm .(z-c_lir.eclio'ﬁ) Bt

871 tkm < - Sy ' = 782 if - i,' -
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()

Ca = Moemx2=20em W T ) o ‘
Cod = M0em 'f‘*%“-’\ AR
e L R h ,:' S hmaginary concrete . ..
b= 452MY,<8, = TSx1S= 1LY, 0K
. DI6-8bars

CE

1 = - 10200 =LA cr, =888 ~OK

45%(2%10+50+2x45)

stress in the imaginary concrete scction

N = 'Nm,-,, = 5124 (in' case of earthquake éondition) o

M= 8N Ifm

D= 50+10x2=700cm

scetion

b = AN, <8, =240, . OK

reinforcing bar for inserted concrete

bond Ie_ﬁ.g.l_h'i.nr footing L0= 3.5_®i.(mm) o

@ = reinforcing bar diameter (mm)

L= 35 TG =560 = 600 mm

bond length in footing Ly = S00+Ly

e s PC c_éible dlr"iam_t_at'err‘(mg'h)- _r ) E

L, = 50x90+35x16 = 1010mm

- Stir_rﬁpI ol D]3 ﬁer' 150 ﬁ_}_iﬂ .pitc]-‘l :.__7: :

height of inserted concrete -

B Ly = 050mm

T SR PP R N BT RN S S F O K RN N T
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H-I

(a)

®)

(©)

. 50’:-.\‘ = : 36..2

@

llorizon-tal punc_hing slrc_as}s in the pite -

Bz = ol —62*3’,,,,,<5 —600x15 900*/

L Th

normat stress in the fooling concrete
Prwar = 27.21ffpile (in case of normal condition )
Prxnee = 289 1fpile (in case oreanhquake condition )

o= i 28900 __147 /,,,, ;5_0.0x1.5;90.0_*xf

D/ X 502 em?
sh_earing stress in _l__he footing cohér_eté

o Py 28900
'fr(D_-lj Ik (50 +70)x 70

—IlO /,,,.<rca 88 / ......... K

horizontal punphing stress in tie footing concrete .

t)d._: —D—E

£ = mserted pile Iength (cm)
M = Moment(kgfcm)

‘ H = Ax1al Force

Prve = 287tflp1le o Mx o =3adm 8= 3080

ol

Piva = 23.9;_rfpile M, _'_3._43 tm Sy

- 3,080

_~600x15 900*ﬂ€”,11i'.';-.'.;b.3&
: SOxlO L _ L

3050 (0K
© 50x10 . ‘ S

B¢+ D+ 20)

N =_"'eﬂ‘ec_tive thickness of foot_ihgco_néuréfc'against_ hotizontal 'pl-l‘nc_h'ing' o

W= 4Sem( zd_iréétioﬁ )

308t

EER I

O
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()

D

2
1

-
f

d¢ 113*’-7 <5, =75x15=112. s‘xf AN 0Y

3,080
45x (2% 10+ 50+ 2x 45)

I, =

=043%/ <1, =8.8%/ .....OK
stress in the im'aginary concrete seclion
N = Nuyu= 25.61F (in case of earthquake condition)

M= 343 lf.l].li

A

50+ 10x2=70.0 cm
1.0emx2=220cm

24.06;11 o " SR R
e ; : : - lmagmar) mncrcle )

. sccuon N

1l

I

€

d 34*?1“,,,«:5 ~2400*/,.,..' ..... -.'..O.K__'

-

o DIG_—Sbars -

reinforcing bar for inserted concrete

.J .

L1?Lo

bond length in footihg i Lg = 350 (mm)

@ = remforcmo bardlameler(mm)

T 16 =560 = 600 mm )

" bond len':glh in footing L =" 50®+ Lo

: 0 = PC cable dlameter (mm) _
Ly = 50x90435x16 = lOlOmm '

= 1050 mm

VSVﬁerup' . D_l‘3'p'er:l-50mn'1 pitCl_l.

height of inserted conerete &

B Lw ?1050 mm
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