D138
dola -

STA ¥ 798
STA2+ {73
a

BHW

PARAPEY WLl . /

" CONCRETE _BLOCK
REVETMENT.

REVETMENT

| PRRAFET wall -

STh, O + 398
Bo.o LT
S STA ) +62R
U see

ETR O + ek

38

" oHwL

\

PARAPEY-
wall

ELM
=
10+
=
135

THE éTUDv ON FLOOD CONTHOL AN “DHAFN;!\GE PROJE(‘T ”3 PROPOSED CO . a
N METRO MANILA PHILIPP!NES iR DIKE (NAPINDAN CHANNEL(I/?)) ; :
: _Fig: 7 2 6(1/3) |

JAPAN INTERNATIONAL COOPEHA_’{ION AGENCY

- 275 -



ris

10

gL.m

Yy (a6

.STa.A+ 234
STa. 4+ BIT ¢

o
L}
P
18
T
-8

(EARTH MIKE

L] I‘__l 2 L
—J L N .
i

]

[

wl &

|| ¥

Vi

pt U

3

. sYas+ 242’
e

LAKESHORE -\
BIKE

w
B4
o
x
-
Y
.q:
Wi
. L
v @ ‘.
Loy o +.
b T b L
- .
| e EO.F
=S
; '- v iz
&l 8
'b,"‘ [+
. W
|
EN T 71 N
o o " w
[ bld

19 -4

@
o
-1
o +
P .
b
—
1 . i ¥ T
] wn o w

THE STUDY ON FLOOD CONTROL AND DRAINAGE PHOJEGT

|NmmOMMAmmmwr”

Lk

_'jvJAPAN_ INTERNATIONAL COQFEﬁA!’[ON A.GE_:'NCY

: ‘ PROPOSED CROSS SECTIDNS GF BACKHATER
©DIKE [NAPINBAN CHANNEL(Z/Z))

F':g 7.2~ 6(2/3)

- 276 -




- ROOE

il

i

R

14

st

-

o 000+ZviE
HIAWE vEYHYR

  _m.wmm)/_

0004+ WIS
HIAW, VIWHYN

\. «/ :

/

R

oR

0o8 + 1 'YLE
HIAE OHVE

\

Vo . ©oot

" 1000 + £'¥LS AVMA0GTS NYHYINTN)

—

g1

T

- NOISH3AIQ NYHYONYH

Il
/

00+ LWLE
HIFAIE OMvE

i

@i-ﬂ

Q00 4+ 0VLS

HIMY VEVAYA

. . GO0 + OYLS
1 MIAIY -OHVE

ciel

coller

MIAM WILOVE: HIMDT 50 -
- NDIiDIE-SSOND WDIdAL

NTT HALST T4

. e L e _Dzuum.w

e LUEE 31T ROIAYATHE QIE0SOMY T S Yo

Y000 41 PLE
CMAAIY 1TnE

. . . 000+ 0TS
gz . . ..o -E3AIE INA
w3 P

=0

W3

"PROPOSED CROSS-SECTIONS OF BACKWATER -

DIKE

il

_.n_...

THE .STUDY. ON FLOOD.GONTROL AND DRAINAGE PROJECT

IN METAO. MANILA, PHILIPPINES -

" IAPAN INTERNATIONAL COOPERATION AGENEY

- 27T -




ORAINAGE :PUMP _SURGE TANK_ LAKESHORE DIKE LAGUNA LAKE

e 14,000 o 1,000 3000~9000 1,000 9,100
] Subr;orslbla Punp I )
Mochonical Raka| 3m3/4,12009 5 i .
CANIeq ] Rake =3 Tm, |32k teal Pipa £L.15.50 EL.i5.50

{ #1200 - H B | Yy ey 7-
gl = ks T TR e g MWL 13,00
A e Vi U I E I s e e -
; i L
| .

e

!
1.
1
|
|
|
I
|
:.
: | ‘ : \\s: AL N orlginal Ground
12,500 | 1li,boo 000 N
RIS 2
BT
RIEE |_RC Plie
I
1 | . : . . ’ .
AL L , e _ _
L]} “PROFILE OF DRAINAGE PUMP tscaLE 8)
1 . . .
i T |
Va 1 | ] ;
’/—‘/l_ : ! } : SURGE TANK S
, [’ I : | _GATE'® HOIST : ' LAKESHORE DIKE
5 M Y : lE i I I 54,700 o
Wl T 10,000 . 4,000 9,400 1,0005,000 6,600 . 9,100 _ 6,600 3000
- - g 1 . . : A
11 Houss, b }gti{_lg: | | . ' ' J LAGUNA LAKE
1;E:..n.so) : 30,000 ! | 'l ! . phmEIese g gko LEL.I55 L
! : L | B | W G S L = :1 AT t:\ gHWL13.80
4 11 H oy : 2 Y Akl - fas 2l . -
Ly 5 a;u(:e L‘ ' I!' |3I : e * o g HWL, .70 EL.12.50 :ﬂ‘ Y W . um{ - B~ S : /Orleinol Ground
8 (. § it | ‘ . b~ ) . H %
g EL. '25°}o.| Tank g : ) < .
ld o | H : SIS S [ S A S I S I T - EREI
~ ! - NI _
\ 15,000 { " }] _ ' ; ' ' L e
Aol - . Sigel Shast Pils
Is} : S ) .
o S pau= o PROFILE OF SLUICE WAY (ScaLE &)
T | —— LIS S N PO B B S E B SR NN A N Nt SRS S NS BN 01 1 ) M I A I _ : :
I R O A R A T R R e
R il1ixixlix"{—':liL;L!l;;L;xms”A!:l.dll_xiL
: o ' s o { LTI : _ - _
° LAKESHORE DIKE EL.I530) i 1l i N o ] 72, 500 _
il ' = - LN g ' ' 1,000
P - T Y ml- T LT i i «v[—— } R . ‘-‘1—‘* :
_'REVETMENT [CONCRETE BLOCKiy ;l B G : S L L : . EL.15.50
— ' - S o ] == = | Ry O T I I R I 1] o ¥ ~ 1
- - i I'IL - 11T B R R [ L S U S |EL12.30
LAGUNA LAKE . ] ] I AR H © " original Grownd /-
PLAN tscaLe a) ' SR . Lok -
B ]
| |
s : ..., CONTROL
SLUICE GATE DRAINAGE PUMPS R D/G HOUSE HOUSE
- OHE DIKE . : |ooo aooo" ‘
LAKESHORE DIKE 4 . . 300 : _ o
KE FL 550 rhmat o o SURGE TANK : “’] _ = _ _ Co o 1o - 20 10 40 56 m
L'—-I'Y—Qf—ﬁ‘— ) . e — [rmpes SCALE A — 1 1 1 1
CryrorarTl . T e | o} - —
bl Lt IELI2SO ] R TN ;jilufﬁ‘m [ RIE2AHE ol L : . . o o . “om
. I AN | ey H 1T i ST L b EE [ R o ) . SCALE B L — 1 ;
\Originol Ground X 3 i P ) : A !i i | ﬂ: 1l il L . . : _ . _ o _
i !l i | ] S | l g i LMK o B | ~COMPARISON STUDY -OF PUMP STATION
il i | ! RN O O 0 | i ' © TYPICAL MODEL OF SUBMERSIBLE TYPE PUMP STATION FOR
I RER R | il { I | | W : : .. EAST AND ‘WEST OF MANGAHAN

: : ' tQ= 30.0m3/sl.
FRONT VIEW t(scaLe 8)

“THE STUDY ON FLOOD GONTROL AND: DRAINAGE PROJEGT TYPICAL LAYOUT OF PUMP SATION
: IN METRO MANILA, PHILIPFINES (EAST AND WEST OF MANGAHAN)
SAPAN INTER_N_ATIONA_L COOPERATION AGENCY F!g 7.2-7

278 -




(EL 12.0

DRAINAGE
CHANNEL

LEL.IZO

FLOW

LABSAN CREEK

FLOW

/[.]Iff“llli[fll“'l_[%llliil INEBE

FLOW .

(EL.IO..O
P

REGULATION POND -
3m (Depth) x 61,000 m2(Area }]
=183,000m3

[

C
EL. 9.0
)

: CONNECTING
BOX CULVERT

FLOW  DRAINAGE
~==—— - CHANNEL

SUB MERSIBLE

4 puMP (12 .
L~ a=1amys

UNA LAKE

HO)

PL AN i(scaLe a)

7,000 . 9,100 12, 600 |
. ‘ LAGUNA LAKE
. o e . LAKE SHORE
o SURG - 1oike SLUICE GATE
TRASH RACK - e
T T P L S EL.15.50 YT S
' 4-—_94 1 | @ HW.L.13.80
g GL.12.00 = -3 o, e 1T p—— -
= i : | .
900 . i - é] ‘ ( FE EL.9.50
—— RIPRAP

'SUBMERSIBLE_PuMP
(0 lam¥s )
- \# 1200 x Senits/,

“STEEL SHEE PILE

RC PILE t 5500}

J

F’ROF!LE OF PUMP STATION AND SL.UICE GATE (SECTION@ @)

(SCALE B} -
_ 29'500 . 31,000
- iboo
SR 1000| 4,700 4700 4700 4,700 4700 5000 5,000 5,000 5,000 5000 1,000
'SLUICE GATE e E Lepp 1940 D P i I, L9930  LDQO L&D 1d
] ?.ﬁmx*‘.wm % dunils | . B : 5uUB MERSIBLE PUMP .o
N _ -~ \ SR . , t#1200)
il - TOP OF LAKESHURE DIXE. \i:l L G0 0 % TOP OF SURGE TANK :
1N g ) w EL15.50 1. L . . EL.1550
S | | ? G- I I EHSNE : Z FLOGR LEVE!..
_____ B el CONTROL = J Lsuzsl :' SEIES H 1T oo e -
. '/_ﬂ: el | HOUSE oof —d : ;e T i - T H— - o -
- : UL LTEN B ' g EL.9.50 Ll I Hi J 180 R 4| ¢ EL8 50
(a_s.-:oi) 0 u g ] 8 STEEL SHEET PILE l
. : 3 T T 1 . . Ll b S | T N S | . E _ Lo . .
k- i | \SURGE_TaNK — RC PILE { #500}
g H | 8 . - :
T I N T ol |
- - L [ | = e = = . - Vv ¥ ¥
i — l; & m o II P — —_ T B . . ’
T I :: :i f Ceviaa 3 “VIEW STION () ~
:l poloh o ) 2l - FRONT- VIEW (SECTION (I~ @)
-1 3 TR ' 2 (SCALE '8)
= ! R | = = = = 34
) :_ f HrebieeB= Tt_‘ﬁ 1 ] I I. g .
@ SLUICE GATE 1 3 .
I ~ 3g)m147mx5unns ) o ! - . S '
. ; = . o : io 20 40 50M
msuL__/ 3 Q= S8n™/s SCALE-A: I !
: R P o . 20, z0M
J 29,500 ScAaLE 8¢ - |
LAG '

THE STUDY ON FLOOD CONTBOL AND 'DRAINAGE PROJECT )
iN METRO MAN1LA PHILIPPINES

J.APAN INTERNATIONAt COOPERATION AGENCY

GENERAL ARRANGEWERT oF REGULATION POND
PUMP STATION AND SLUICE GATE
__Fig.7.2:8

- 279 -







LAGUNA- -
LAKE ..

i

- SLUICE GATE

LAKESHORE OIKE

X _GULVERT

iss5_ M

~ DRAINAGE CHANNEL

y Y g HWL 120 -

'.'-,19;5.'? L E
. "I T J.'_WZ‘\

Y -

\ e 97100

30

GRAVITY FLOW DRAINAGE

'_1 SLUICE. GME Fon" PUMP DRA!NAGE
LAKESHORE DIKE™
o SURGE TANK_ _
susm—:nsam,e
PUMP
smo BASIN i
E :RFGULATION POND

"DRAINAGE. .
CHANNEL

R

"OVER FLOW
ECTION

CONNECTING 3
BOX CULVERT
WITH GATE -

L SLU!CEGATE FoR. o
WAATTE THAN PUMP nmmn@e

F’UMP DRA:NAGE'_- -

‘ THE STl;lD;n’ ON FLOOD_CONTROL AND DRA!NAGE F‘ROJECT
’ pruEnes | PUNP STATION AND SLUICE GATE

Yy

SCHEMATIC. PROFILE OF REGULATION POND '

F1g729

JAiAH IHTEANATIONAL coopsnAnou Aaauc_zr_.

- 280 -



|07 3MIS) 3IVO IDIATS 40

(009 &1 3T DY

U Iy3MS TELS:

FTa0ud

= Lo TR .Kmmwwl__i.qn_ .

uum.n_mn.\. )

L e

QFZ) THH =

IV wNADET

b wzElwge
J- 30 M3

008" %l ..

e 3masy

© LGS #) 3T DY

MM CANOES

Wk A

onn_ Jwb e

o ————

{Trem 1sv3NE

; - 3sae—
wQ.—dzw.C&d ) t
L mx_n ”.Enzmwxq._ S

o0Zh

DON.a_ ’

ﬁc. m._adm_ N d.Jm

00z

ude dz _._uq]_

006

BEET

0022 000’y

ind

[

_.. i “ 3908

e o g s

&

HIAIY

ORI

BCEENRD

06 m

RCIGEDN

il wmnmﬁjmu;w

b

SIREATAZA,:

ope'si
Lo
[ )
T

1

I

wgw wag |
u.....ﬁ_.am..._.ﬁa

\ .
e i ..npz...wE.w:wmd

.ﬁ,l_....]i.....\.

L N0EeITEy

3RO 3HOHSINTT

b 3 LVIMS TIILE

TYPICAL ‘AYOUT 'OF SLUICE “GATE"

(EAST AND'HEST OF MANGAHAN)

CFigi7.2<10

THE STUDY ON FLOQD CONTROL AND DRAINAGE PROJECT

IN METRO MANILA, PHILIPRINES . .0

SAPAN ITERNATIONAL GOOPERATION AGENCY

- 281 -



(93735) LNIMLAGY 40 NOLLVAZTI

LA | . RSO o S ...,.,.E 37v0sH 311 J0M d

g

e

Fig.7.2-11(1/2)

000
..b

....”,.‘Io

—

CrE TR N

Va0gl

. . . . e ) : . o Ay e A e g e PP o T gl
(8 IWwss) @I TGP0 NOILYAZTE . - ¢ T e e T —

U wog
{Cod ey
U1l Jaads HHG ——

N R EIC TR

,ﬁ
|

—t

[ . OURIE

TGENERAL ORAWING OF BRIDGE.

(NAPINDAN CHANNEL)

=5 ]

TBOGE
0%’

g . * A DU - TR

™ ool ol }
e .m..u.,qum, R
L oo LEYIS Ny HWYEE 2d 3O NOWYATS

e

& ETYIAFI

T

- JARAN INTERNATIONAL CODPERATION AGENGY

RETSIOTEE RS

“"THE STUDY ON FLOOD. CONTROL AND-DRAINAGE PROJECT

- 282 -




Moo

too

. [T
AN 000'L

19,400
5, 100

(SCaLE CY

m‘;@. :
E
000

1.3%

b

Lo

ELEVATION OF_PIER tscalg cr .

oD

-0050

-

" ELEVATION OF PC BEAM AND-SLAB

| EL B3 L

ola
fumes
WWLE 18,50 1
£L.6.50

:;an“-' o L
weeny o

Reyetrmnt

41,000

yorlgl;na_i‘ Bad

Flar

2060

190 I L T S A IIY];il“lllllll‘]l‘llIlilill -

10 0 ) 40 B om0 1 0

248,000

]

P AT X I

Bl T —

__apo08

25000
|
T
i
i

GUNA LAKE -

Yo
PLAN {SCALE 43-)

0%

puumuy

" 41,000

ad Fose ¥

[ MAR RS KA 0 My B A A A MR N R R R

EaST goe

20

. MELEVATION OF, a&mzmxm IR &

oy
o

9

1
0.’
h

(-]

L

SCALE'H

1000

L ALo0D -

ALOGO

scaie a

0 AR 0 LA D A G0 0 I

00 o Y N O O O O Y

VI )

VT R 4

mmﬁﬂm.,.
TR

Y PROFILE jwscaeim b

om0 000 0 L0 0 0 0 00 O o 000 0 A 0.0 00 A0 e i A .
L4 I R

“TToUr WBIOR

RN :..

.-N

o

THE STUDY ON FLOOD CONTROL AND

IN METRO MANILA; PHILIPPINES

'.'JAPAN?IN_TEHNATIONAL CUOPERATION _J\GENCY )

FANAGE PROJECT | GENERAL DRAWING o BRIBGE*
Ry (MANGAHAN FLOGDHAY) T

F1g 7 22 11(2/2) i

-.283 -



Coaus
el

B2 3

S RS SR TR I S B

6

9
m .
. 000°SS

b 006%E
ol ete

_am_u 000%0%
| oootzie

005411

J«mmk<4
NOILYLS dWng

| Hmzou NOILYINSZY

-3IVT3IATS

mumox TANNYHD
mxmoz >mop¢m4mmxm.

 _mmw; Hzmzm>oxazm mm«qumc

2 SR mm>Hm z<hmuHm mmzog‘
IR A wmm>Hm VavHYW “OHvE ‘I1ng .

zommmu>ma NYHYINVY
TR M3AIY NYONIAWN
mumoz >xow4m¢mmma

FRUNES I e wfmm,ma,quzw>om@sH szz<xu Y

o mwammm.wuz<zmth42“
L -39 32IMS
T INIWEIAZY
INIHINYSHI.
onh<>¢uxms,

_,.uxﬂammmazwum¢u.

..n_

.

WORK - SCHEDU

E FOR EAST AND. WEST

MANGAHAN DRAINAGE IMPROVEMENT, PROJECT

Fig.7.2-12"

E PROECT -

”%mmmﬂ

~reEL

¥ ¥ 3 >

ST T oM

IN METRO MANILA, PHILIPPINES

T JAPAN THTERNATIONAL CODPERATION AGENGY . . .0 . &




A lAS

MALABON
RIVER

LEGEND R T
SRR BOUNDARY OF SUBDRAINAGE AREA L

= RIVER/ CREEK

SCALE .
0 3 km.
ﬂmmm o

THE STUDY ON FLOOD GCONTROL AND DRA!NAGE PHOJECT."
‘ N METHO MANELA. PHILIPPINES :

JAPAN INTFHNATIOHAI. COOPERAT!UN AGENGY




L U LEGEND -

Y. OF SUEDHNNAGE AREA U ONRANGE

* ki & 07
3 Y

fCHEEK

N ml‘,.. Lh&ﬂu ates

i AREA 10 BE buzvewpw BY 2020 | R

Y FLOODED AREA N 1986

IKM. - r

'-THE STUDY ON FLC;OD GONTROL ﬁND DRAINAGE PROJECT DEVELOPMENT AND INUNDATION CONDITIONS :

RN |N METRO‘ MANlLA PHILIPPINES IN MALABON NAVOTAS e

L APAN | INTERNATIONAL COOPERATION AGENGY

: 285 SR

F,_1g.7,3.-2_-., .'




MANILA BAY
LEGEND

—rsnss : EMBANKMENT WITHOUT REVETMENT (N=12) .
oo EMBANKVENT WITH REVETMENT [=icty
-———  PARAFET WALL o

" rarr - COASTAL DKE : EMBANKMENT
(EL t3.5m, N=1:2} .

DRAMAGE CHARMEL WITHOUT REVETMENT {N=12)
= 20 ;- CLOSED DRANAGE CHANKEL
[55] G : WATER GATE

WITH REVETMENT |

(F) :Pumens sTATION ‘ RIVER
______ : BOUNDARY OF SUBDRAHAGE AREAS
: DESIGN DISGHARGE {mazs} . -
{FOR YEAR 2020) .,
L L LENGTH Im) S
-+ DKE ALREADY COMPLETED OR PLANNEG
SCALE
o ¥ 2km
m_t_:—:l:m:

© BANG KULASL ./

NORTH BANK OF
MALABON HIVER |

b
_L=1,100
S T
.(‘/.__ C1:0-25
| 'soutH BANK. OF
MALABON RIVER 3

£STERO NORTH
SUNOG APONG

- G4:Q=12
< L=B00

THE STUDY ON FLOOD CONTROL AND DRAINAGE
) "IN METRO MANILA, PHILIPPINES

PROJECT ~

JAPAN INTERNATIONAL COOPERATION AGENGCY

OPTINUM DRAINAGE SYSTEMS IN MALABON-

. 287 -

NAVOTAS : S
: Fig.7-3'3



LEGEND o _ S AL o
“wme e~ ; BOUNDARY OF DRAINAGE AREA T - SR RO T

sse=sxamess o RING DIKE (EMBANKMENT W/O REVETHENT)

gcuau;xxkx : RIVER DIKE/COASTAL DIKE (EMBANKMENT.
W/ REVETMENT) .
o= PARAPET/RIVER WALL

e mez1 =21 CHANNEL .iMPROVEMENT

Sssooerdiacaee - OPEN CHANNEL CONSTRUCTION o
10/800 (DESIGN DIS. (m*/s}/STRETCH(m})

------ : CLOSED CHANNEL CONSTRUCTION
15/900 (DESIGN DIS. (m3/s)/STRETCH(m))
83 : SLUICE/FLOOD GATE

2.5x3.3x2  (HEIGHT:mX WIDTH:mx UNITS)
(Pe=3 : PUMP STATION (CAPACITY:ni/s)

2.0x2.0x1

COASTAL DIKE

THE STUDY ON FLOOD CONTROL AND DRAINAGE -PROJECT -

_ - . ‘LAYOQUT oF
1N'M=ETRO MANILA, PHILIPPINES .

MALABON~-

© 1 JAPAN INTERHATIONAL COOPERATION AGENCY

- 288 - -




IAGE AREA
MENT ¥/0 REVETMENT)

L DIKE (EMBANKMENT -
¥/ REVETMENT)

NT
TRUCT |

/STRETCH(m))

NSTRUCT 1N
/STRETCH(m) )

:mX UNITS)
ACITY : i /8)

- COASTAL DIKE EA

=

THE STUDY ON FLOOD CONTROL AND DRAINAGE PHOJECT

- IN METRO MANILA,;: PHlLIPPINES

JAPAN INTEHNATIONAL CODPERATION AGENCY

LAYOUT oF FAC!LETIES FOR
MALABON ~NAVOTAS

Fig.7.3-4

= 238-#55







CONCRETE BLOCK i
REVETMENT .
w EL.135
HW.L. 1118 N L o
e Z gartH 'G5 e
v 10.5 MATERIAL . .
e — e I
o
RC. PILE
COASTAL DIKE
EARTH MATERIAL
g 110
RS
EXISTING
EARTH DIKE
RING DIKE .
. RUBBLE
RC_CONGRETE GONCRETE
7 13.%
g HW.L H<I.Om v HWL

P

REVETMENT
RC. PILE

PARAPET WALL

CONCRETE ‘BLOCK . |

CONCRETE" BLOCK
REVETMENT

RIVER WALL

" THE: STUDY DN FLOOD: CONTROL. AND DRAINAGE PROJECT -

N METRO MANlLA PH!LIPPINES

TYPICAL CROSS-SECTIONS OF RING DIKE |

(MALABON-NAVOTAS )

Fig.7.3-5

" JAPAN INTERNATIONAL COOPERATION AGENCY

-.289 -




) o0

HOg

a350d08a | o,
— Tivm GHD '
B SRILEIX3 -

: .
Qv +1 VIS
YITHYA OH3IS3

g

r
M L3V .

TYM BHD
ONILEIX3

00f ==0'VLS
yiivdyw Qu3ais3

TTem L3dvuve | g
. 035000

Ti7 M BHD
ONILLSIXE

SO0 +0'Y4S
vIVEYW OH3LS3

T Ladvdvd

‘os 0.

@500t 01 -

g

re

ALNYHS]

Lg)
w3

Trem Lidwv.
05504084 [ 94

R E:LE]
INILSIX3

Git +2T VLS
HIAIH S VLOAVN

059 +1°VLS
HIA SYLOAUYN

-3

‘Wool

308 DLZHINGD

810 + ¥ V1S

MIA M NOBYIVW

IRSWLERSE

BLZ + 2948
HIAY NOBYTIN

| bHILEIXE
N
T TwR L3dVETd o
3550008 A
Le
L]
0oY + OIS n

H3AY SYLOAVN

N¥3d HILSYW 20 SHIT [/
ONMODFH] Q3STa0Yl /
{

BECELPELEED
M09 3 LIWONDD

000 + 0'V1S
YIAIH NOBYTITW

IN1T HLbv3

NY Id. HILSVAN
s A0 INET
L ONISO3NC
Q350 DY

el

-k

5

Lo

w3

Fig.7.36

THE. STUDY ON FLODD CONTROL AND. DRAINAGE PROJEGT.

IN METRO MAMILA, PHILIPPINES

- 290 -

JAPAN iNTERNATIONAL COOPERATION AGENCY S




1 l |
i
il -
AN DRAINAGE PUMP ;
L ; ! 18, 500, RING DIKE RIVER SIDE
' p ) Submarsible Pump s
1Lpoo :
306,000, PRI ]p - 3misl2008 Stes) Pips 2000 ;
:I 1 Mechonicol_Rake f’;}.’ 2.0, 95kW. #1200 [_4—1 ELI350
1 i - . ]
J' | on - / SN ELROON _'—“_:_1_5_\0““”“ Highsst Tide= EL.1L80
I : - FLO g i 3 ~ = Origlngl Ground
"' ==} . i T
i O G W S o \ | — )b
B Ol Tank, v /‘_‘“1[ l : ft - : I T T — 7
4 i ) ) "
1 ) a4 -
L{ | Control |r ' : I i 04| [ stest Shest Plla
| |33
L | : bl _ i L RC Plls
[ I} L
b - | st !
' E
CeLosy, [ Lerszog !lIGare] 1 PROFILE OF DRAINAGE PUMP (ScaLE &)
. -4 i1
1 g— i ! l A
3 0 r ™7 S
| 1 Pl ],
1 1) 1 B
3 D/G rhba iyt : o
| _House | !‘ EH= GATE 8 HOIST
M M - ———————
oa : REIIERSL : 10,000 5,000 5000 . .
. , . _
T % 7 amea s N DR S RING DIKE
HEW R e ! 2 | N UL U i e
AING DIKE ). =] Ahld TP L KELIZSO0Yy FO_‘ZT Co
< - : —— o
—— “REVETMENTICONCRET BLOCK) H : gtwa-a,—_.jg_ T | . S D . r- L ELIZSO ;.
TpT : R R . gL12.00 ) - T '_ -, Cbserved Highast Tide EL:IL0O
1 . : ez : o HWL N20 oot il s ol v I G .
. — —— - - - S iayiy ———— iy QOriginal Ground
| ([ e @[ BRITES . =] |
. . ) . L oA . - .
. - F==T o7 S—— ‘ i - i : .
RIVER SIDE S gt L~ : : PR W PR I ] LA NS R i :
' HEEEE RN R ' . ‘
dd -t ; T Steal Sheet Pile
. t - __' Il
PL AN IscaLE &) [ b RC_Plle
PROFILE OF SLUICE WAY (scae B}
. . : e . 1@ ..20 30 . a0 = som
' . . : SCALE A : -~
SLUICE GATE _DMEE_E%BS_ ST . - S ' ' T ’
T : Hou : : o
g _ Imo LOOO /&__3;5_ _ : _ _?EO_NLRO_LL*QE _ : Some o 0 20 S som.
. . . : N . - - . Lk ' . 1 - il - —3 N
RING DIKE ; AN S i : _ ’/Mﬂﬁ__ _ 71 . - _ B - _
. - : . SN T £13.50 A7 (O A : ' '
R - r - g : . b N S L1 - 1 4 : . : : :
N B e e o e O T S S i R | .
\Original Ground N ! : ER A 1 - :
EAASPEED o o EPCE S B e e e s e a1 i MY 123 o COMPAR 1SON sruuv OF. PUMP STATION : :
(i . -l e > . : - . .
! ] | | (I ‘ i e _ o TYPICAL MODEL OF SUBMERSIBLE- TYPE PUMP STATION
| 1 | | l ! | il ! [ | | i SR T 7 ' FOR MALABON-NAVOTAS
} : Qs |50m3fs) '

 FRONT VIEW (scate

THE "STUDY ON FLOOD "CONTROL AND DRAINAGE PROJECT TYP'I CAL LAYOUT OF PUMP S.TATI.DN
© 7N METROMANILA, PHILIPPINES | (MALABON-NAVOTAS) -

JAPAN INTERNATIONAL COOPERATION AGENGY : ' e : Fig.7.3-7

- 29 -







24
L]
o

nel

tv 3TIs) I1vE IS 40 371404

¥ 3vs

e

e 1]

e o f, ﬁ
. ;

H
)

%
?

3908 )

|

|
i

MIIA LNOHA

1

f

ﬁ««_

)
s
I

L

ooRl s+

000'B -’

FHd 133Ws 13318

M0

QTT TR

yInTa
NOGYIvA

o1M9

HIAUD
NYWLYD

MO1d

kS : il
° ;
o
g A
uIAlY Nodwwm_f
40310 ¥IA -
Lo
I A
w O T 2 I - = AL
- NI |
08 TOT'y COUT  OE W OO, OOZ v | LoB
: oz 91
v 37v3s) WYTd -
- STATE NOSVIVA
— . .
oot - o0l

il

&z || 00 T Gor :q.S

<~

om0

NOEYITH

T .
b

“ <7 3M10 N3
t

l

wetel

HAZMY NYWILIVD .

ERIE P ECEIREETE

(MALABON-NAVOTAS )

Fig.7.3-8

THE STUDY ON FLODD CONTROL AND DRAINAGE PROJEGT

' T?PICAL'EAYOUT OF SLUICE GATE

IN METRO MANILA, PHILIPPINES

_ JAPAN INTERNATIONAL COOPERATION AGERCY

- 292 -



SECTION A-A

NAVIGATION LOCK 177000
" SEA SIDE ‘ - RIVER SIDE
GATE CHAMBER 30,000 i LOCK CHAMBER 120. 000 GATE CHAMBER 27000
S . A ' N
= o — | r r . :
[T |1 bl 8 ¢ : K :
i o ; : LeL. 1350~ || ) ni EL.IE.OQ) ‘ EL.1200y /
S JRIN —
N - __g . 1 1 . : { i — = = — o = = |SLU|CE GATE™ | i - /2/
/ = A i _ I 3 ‘o REVETMENT t b 8
B L : -9 o {CONCRETE  BLOCK) b s e I
| : o . o i -1 §
B R | e = BASCULE BRIDGE | e e s
1 T ndd i — ol T o b 5
SEA LlDE ( ( ¢ € ﬁ'ﬁi’isﬁﬁe /
MITER GATE - APRON \pipRap EL & APRON | MITER :
8 - coNcy ) 3 00y coNC.y g
it T el — - !
_ Ry 15004d | g (R_IPRAP) B -
10.000 { t0jooo | 3 o 194000 | _10.000
(Q M -t W& —— @ - — . - e d | = - .
\ j 8 L ?\ SLUICE GATE ° : . BY- PATH CULVERT L1 L St 3 e S
b mrm e e 8 . o} RE\_'ETMENT ] I | ©
oo oo i B {CONCRETE -BLOCK) . e e e H
| = T H : - L i ][
b3 ] e = . = — e - = . _ = N L
g g i i R Sl T
I 2 ! = - VEL.I350y P @ (ELIZ.OO'-} L1200y \
\ e ] P - R .
H —il. | il [ _ ' .
_ PLAN (SCALE 'A) L
N -] - A
Ny
NAVIGATION LOCK 177,000
SEA_SIDE : o L RIVER SiDE
GATE CHAMBER 30000 LOCK CHAMBER 120000 (SATE_ CHAMBER 27000
SEA SID . o
MIER FATE BASCULE BRIDGE RIVER SIDE MITER GATE : |SLUICE GATE
EL.13.50 . A1 : .
5 EL.1LDO = B + ‘u‘{ EL 1200 i EL.I2.00. \
= == == > - il = = T‘ [} REVETMENT = ~r .y - v = = =
= = = T
| asre | HO §‘><\ { .gQ | gl | I § l fEL .00 {CONCRETE BLOCK} - { 8 I g, 0 Laf o & §, 1 g _EL 630
' BABLUEREERE) - ! T E L S
BRBUERERE r]~‘§1;551545953§51__ : SYEEL SHEET PILE (TYPE 1)
II Illflj | } . L= 6000
[ S A A O I 1 L R.C.PLE (04010 40m)
mierap | apron | 1 1 LB 111 i1 0 [apron | mipras : i I L=20.000
|looco | _to.coo 30.000 10.000 | 16.000 aoooo 10000 | 10000 27000 . lo.coo | 10cco |
ELEVATION (SCALE A)
GATE CHAMBER-A GATE qmusan 8 12.000 (VARIES) . 3000 5000 - 3500
6 000 10000 10000 6.000 A IMnsmE'NlnNcr-:
BASCULE 8RIDGE _ : _ "ELI3S0 | ROAD |
S B _ o 22
ELI3. 50 i GATE -MACHINERY * ROOM : . ELIL00 T .
' - 1 “EL. 12.30 . N o . . . GRAVEL PAVEMENT
.- ‘ | e — EL.12.00 / __1 _ S REVETMENT. T
o T ~sEs siIE T TN AL - : {CONC, BLOCK] -
ol 8 w I MITER GATES mver sie~ ML L. L T o O
o 8 S i W 1a00m x K.660m MITER GATES | R ' I BACKFILL GRAVEL
o T el x 2 UNITS) Wi000mx HEeoom (][] .18 m’,%yg_é]:;_ - _
‘ - ] o i 7 R ZUNITS il e~ Ty : g ; . .
4 | " ~ - s » — : . A & : - S
= . EL.600Q =il : = q :
g |l ELATO e T Tl == Rt ‘ SECTION B-B t(scate Bi
g . . N - -|.. [} -~ e o ‘ Pe e T . ’
_ : o
MEUL_VERT SYEEL SHEET PILE
(TYPE I _L=6000) o
' : ¢ 510 15 20 25(m}
-~ SCALE A v : ) .
" R.C-PILE {0402 6.40m) e ) 2.4 8 8 iO'{m]
L=20.000° & 2.500 ) SCALE B —

(SCALE 'B)

: THE STUDY ON FLOOD CONTHOL AND. DRAINAGE PROJECT
: IN METRO. MANILA, PHILIPPiNES '

JAPAN INTERNATIONAL COOPERATIGM AGENCY :

GENERAL DRAWING OF NAVOTAS

NAVIGATION LOCK

Fig.7.3-9

- 293 -







WORK SCHEDULE FOR 'MALABON-NAVOTAS
DRAINAGE IMPROVEMENT PROJECT

Figl7h3-10

u 006°S L IYEELYT
311§ £ NGILYLS dHNd
R 3§ 5 S 3D
_ S u 002 SHHOM  TINNVHD
w 00Z°ET 3IXIC INTY

S /1 1 SHUOM AUOLYHYAIUd -

“¥3IATY NOBYIVM 40 HINOS °f

o $/1 1 ANIWINDI/3LYD
I $/1 1 SUOM ILIUINDD
e $/1 1 T SYMOMHLYY3
_— 8/ 1 SHUOM AUOLYNVATYd

X007 NOLLYSIAYN °2 .

W 002°1E. o TvERL

2118 £ : NOILVLS dWnd
311§ L 1)
- m 0081 SHIOM. TINNYHD
w 006°S1 " 3MI0 ONIY

S/1 1 _ SHMOM  AUOLYEYdTNd

¥IATY NOEYIVH 40 HI¥ON °I
661 | £661 7661 661 : _ N
T X v 3t : LINN ALTINVAD WILT NeOM

THE STUDY ON FLOOD CONTROL AND DRAINAGE PROJECT |

IN METRO MANILA, PHILIPPINES

JAPAN IHTEANATIONAL COOPERATION AGENGCY

- 294 -




. ooct ¥ szv s o
SO QZ¢ 1 YMHO ey +€'ON £ ooor 4+ G226 o
e : : /\ oLl §2CE A
0061 4 DEE*
- .,_/ 006t 4 os9r
.OQM-..Ohv'.J
,./., pooz 4 oeze |-
— 006 - OEOW
QC6! 3 06T 4
‘eooz b wore
—_—000E 4 OrCY 4
P ———1 0002 4 GOTE
/A Q06 o Q0!S
oooe 4 18T 4
A} 00T T o1 E
; 00814 D1g e -
i oLl {-02¢2
A : ot fogrrz
Y coeor { o061
/__ oovzz 4 overid
poert pagy 4
5 -1 .mnm" A
mmo_ Fogz
. \| QT T 98l A
QGO0 . 0880 4
\ SO081 - 0BLO o
< L vonz 4 osco A
" 000z LoO 4
M/ 0081 {0810 -
oos1 ' oooo
‘4 NVANIJYN o Qob1 1 by iI-
¥ BEET 1 TMHO SEv FEioN : 3061 Jigerai
: ——m Q002 | 511
] A o e R AL R LR
. Al/ L0082 + SrLil
T oo1 e eeert]
: Foeetar]
. SOIL T
. C98 974
1 osRLI.
£09 91-
g6 31-
+ s1sod
......nh.OO_. :
+ SRR S
4 ses0rd
dossr gl
6T 8-
14 cE0 g1
o} to6 vt
2l osorve s
4 SEv R
. 06L ¥
4+ Oti w!
1. o168t
cEHTI-
-§ E6F TV
{ eszei-
Lices Xt 4
ETTEIEE
. $69 214
RTINS
L gre e
sz
Joegsn
1etLt g
Loeist)
SITENE
S+ GOR T P
ELINEE
+ G948 01
EL YT
1.c8r 014
L S8Z 01
L 50101
ST N
L 5698 o
- Sty § o
T
1l Si0 6
. : IR E
'WONYNP NU§ < - : - SR04
_ 02T 1 ¢ WAAHD CEL¥ BON MM — 000z L seve
: 4 T LN TR T
T o L psor & 5509
S A Gewl 4 0664 o
mn ¢ — 00CZ 1 578l o
S - osbid-stgl 4
1 N 0541 §- 0tvd 4
4 < 00CT 4 624 4
} << {0002 - $E0 L A
Py L 0201 L C60 9 .
= N mom_...omnw..
otei - 0¢9y 4
— omw,. . 0By 9
— .0 -4 03¢ p
7 " - QO81+ T61 9. 4
‘OOt E 4+ S109 -
A. 0002 § S05 ¢ -
> 6otz 4 $09¢
( —j—— | ooor 4650 %
0061 4 $61 ¢ -
J — il ooat 4 conse
- — 0Lk ST H -
s } vammima [ ) QD E k- SEI P
\ 00VOT - §65 ¥ =
- : : 0031 4 862k -
0611 : IMHG - - G562 + b ON S oen; Lecrv
\ 0082 I
- - 0591 4-§¥2 ¢
08 11 IMHA SvL + £ ON \ ooz | ottt
. . - —t-ooor .l oscc
oooz lioer¢ -
o002 {0952
—| ctoz | -oer2
—. 00Oz . DEs2
ocoo2 L ost2
cooz . o812
B 000y 4. 006 1
OS5 L IMHO .- 006+ 1CN - .

: 0006 -] COSt
000t § ouol
000¢ {- COSO

HLMOW HIAIM : _ I S
GE Tl : 000 + 0 ON 0o 009
T3A37 HILVM HOMUSNDISIG ON NOILYVLS
! T T T il . :
(o] o (o] Q o o ey
3 § " E | R (s B
(W) NOILYAT 13 a CANn .

Fig.7.4-1

- 295 -

DESIGNED HIGH WATER LEVEL

* THE-STUDY ON FLOOD CONTROL AND DRAINAGE PROJECT
"IN METRO MANILA; PHILIPPINES
JAPAN INTERNATIONAL COOPERATION AGENCGY




&
NAME OR FACT
I BASECG ‘ 30,
2. TACOMA ) 33,
3. MM or NSLO (FORMERLY LUSTEVECO! 32,
4 NAWACO MOVERS NIGC 33
3. COMMANDER 34
6, SMC-SAM MIGUEL CORP
7 EDRALIN - 35,
8, ELIZALDE
9, FEDERATION 38!
10. DELGADD 37
1 1. MAGALLANES - 38,
12, ROMUS 3
13, HAPOCOR-HPC-HATICHAL POWER %0
CORFORAT 10N 4l
{4 . PAC-PHILIPPINI REFINING CO 42,
13 TABACALERA WHARF: | A4S
16, ANSCOR TERMINAL - [T
17 CENVOLD - : 43
1B SHELL CHEMICAL COIRNLY IMT 46,
£9. CALTEX IPRILY IMC. 4z
20. PETROPHIL €O o 48,
21 SUMRIPE COCONUT PRGDUCT IKC. 49,
22. CTI-ICOMSOLIDATED TERMINAL INC) 30
23 4G & P-ATLANTIC GULF & 51
PACIFIC COMPANY . .52,
24, IVOC-IN VEGETABLE CO. 33.
23 EXXONM CH MICALS 34
26. MABUMAY WAREHOUSE 83,
27 AMLOIEMOD ALLIED CHEMICALS €O,
28. PACIFIC EMAMELS 8 GLAS CORP.

yHOn CARBIDE

ORY. .

SCA-OtL TERMINAL
PHILPPINE - ASFHALT
FODY THOUSTRIAL CORP
LFM=LIBERTY FLOUR MILL

NAPOCOR/ROCKWELL -HATIONAL

FOWER CORP . .
IHSUREFCO~1NSULAR SUGAR
REFINING  CO.

COLGAFE PHIL

CTi-CONSOLIDATED TERMIHALS. INC.
P AT STEEL CORP. .
AFH-REPUBLIC FLOUR MILLS CORP
WM WELLINGTON FLOUR MILLS
JRC-UNIVERSAL ROBINA CORP.
AMPARTS oo
CALTEX IFHILL INC

AESMS. INC :
UNRION. GILASS B COMTAINER CORP.
FILIPINAS CEMENT

SMC - SAN MIGUEL CURPE
GMC-GENERAL MILLIRG CO.
AEFUBLIC GLASS FACTORY-RGF
MARINOUOQUE MINING

. LiTTOH MILLS

P M- PHI LIFPINE BLOGMEG MILLS
RERRLIG CLASS CORP-AGC =
N5 C-HATIONAL STEEL CORP
CHEMICAL INOUSTRIES
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