L a bl - ’}é() ‘ -

3-7 -ﬁtalnage Plan

1. Imtallation positions of drainag_e sluicas

| Hhen the banks are to be cﬁnstructed for repair of a.rivety
'the drainage dluices ' should be {nstalled for drainage of
lsndaide water at: the contact ares of the existing small Hater
channels flouing down., Especially, there is danger that the down—
stream area is habitually flooded uith the landside water when
refaforced for the bank protection by means ofleeve or the like..
In the case of the Paslng Potreto River, _the pipes will be
installed on: both banks near STA 14900 aanta Juan villaoe on thc
downstream of Bacolor, and 3 places on tihe right baﬁk on the upper
atream of San Juan. Though the right bank on the upper stream of
“Mitla and the area near STA13 of Habical can be the proposed sites,
these areas are not adopted because the river bed Qlope of small

- water channels in these areas is large and it is more’ econonical

to adopt the 0peh level.

2. Size of facilities

For planning the d¥ainage of landside uater, slze of
facilitiea can be calculated,for trial for the ponding when
complete hydrologic data are aVailable. chever,'as the data are
incomplete,_the Ccross section was calculated by an informal method
and deterained from the loeal conditlons. There are 10 to 15 sluice
pipes on the rlght and left banks 1n the cross sectional area of
by-pass but m03t of them are small in size and some of thém and
burried in the gr0und due to the flood 1n 19?2 " Therefore, it is

considered that the pipes have no effect on the fﬂnctlon.
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In additiun.‘ihé drﬁi&égé élﬁiéé.ﬁi;;s ﬁf d=666 ;ré;installcd in
the hafibﬁdl high way of Bacolb?. "OWEVEI, as thé pipes ftowod |
down by floodlng more than 50 ci on the road under condltionq in
lhe same year,iit is not considered that its size atfects the
dééignéq'areaé On_fhé'ﬁownstream. Thérefore, the pianxﬁili‘héi
dévéloﬁeE:Sy néarlj néglécting the éffectq 6E'ﬁéth roads. :

. Generally. when ‘the cross sectional area of sluice plpes are tq be -
| determined the following factors should be taken into account;
) VThe maximum flow velocity'in sluice . shquld be

| . énntrolled within 1.0 to ’3 0 m/s.

(11)  In the case n Japan, take O, 8 to 1. 3 m2I100 ha and

.:determinerit according“tO'the_tiver SlOPE as_follows:

"Less than 1/5,000 : = 0.6 to 0.7 n°/100 ha
1/5,000 to 1/1,500: 1.0 to 1.3 a°/100 ha
More than 1/1,500 : 1.5 to 3.0 m°/100 ha

(iii) farbot Formula
When rainfall ié assuﬁéd to,bé 4 inlhr)
A= M 34 (ft ) |
where, M: Dralnage area
C: Tﬁpogfaphy-édnstants of draiﬁagé_SECthns
Steep rOcky area: C = 17' T |
Wild hills with gentle slope.f ?}3_
_Hidth is-largcr than iength:' l/é
Farﬁing 1and_wh0§e'léngth is 3 to 4 tiwes
- as large as the width: 173

~ Flat land: 1/5



 FABLE 1II-18 i

N No-1 No.2 ‘No.3.
' STA. Poiat L. 14900 | R. 14836 | R 7+470
M (km?) - 23,5 9.7 2.0
c /5 1/5 /5 .
A(nrq 11.9 6.4 2.0
m, ol : m, oM 3 21 6450 x 1
. 9 | 2Mx2Mx3 | 2Wx272 61,650 x 1
Used Section (m*) = 12.0 “.\2_ = 8.0 m2 '2.2._:1_]5 mZ

The cross-sectional area will be determined for each
-point as stated above.
The ponding period of 2 to 3 days is allowabie for the cross-
sectional area of 0 5 to 1 Om. If the pondlng period is above

the altlowance, the CrOps will be damaged_to extent of nearly no

harvest.

3. Landside water drainage plan
The ponding is calculated from a continuous concept that
change of ponding volume is a difference betweea the landside inflow

volume and the sluice pipe outflow volume at some time intervals.

TABLE mHI-191 o
_ Inflow outflow ~ landside  Channel  'Inundated
Time Dlscharge ' Discharge Water Level Water Level Volumﬁ
: (n3/s) _(mn3/s) () P (m) ()
L b
t, TR o1 hy CHy vy

tp i, 0y . .hy . Hy vy
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{2) Drainage capacity curve (0 - (h H) curve)
In the case of sluice pipe, it is calculated from the
forms of ; _ |
B=2x3- 6.6m _ |
Ha = 2.0m ) . '_ S  7 chijﬁﬂzn_nm._¢;|
Q = +0, 1

e v

Land¥§ide o |1 Channel-side

Hheh'ﬂl, and B are taken as the river side water level,

landside water level and width

*3~B lzg(H Hwy . (8, - 1))

Q=G 1 Y
' Q2 = c2 .B. IZg (H 1);. Hy o
-where,"l = 0 62 and C = 0, 53

Fig. 1v-33 15 prepared based on the above calculation.

(3) Landside water inflow hydrograph (1 - T curve)
yfFrom the rainfall stréngth formula 1n separately compiled
"Hydrology , the 1andside 1nflows are given 48, 61 and
- 67mm.for the_pertinent\years‘of,ZO, 50 and 80.
In -L;his‘ case, the réaching time is 4‘.O hes,
~The rational fOrmpla 13,. |

Q= 0.2778 f.r.A
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Cand -t is puéliﬁ'thé'form of3[2 —:ti =t

whefe; the 1ahdside water ponding véluﬁe is expressed with a
fﬁnéfién of theflaﬁdside water lgvel.h; | | .
v f (h) o _
‘A drainage volume O of the sluice pipes will be decided by ‘the
.landsideiﬁaﬁer level h and the riverside water level H after
détérminaiipniof the cross-sectional area. |
= g(h.4)’ |

£(h,) - £(h, y = { 1 + 12 flgghl-ﬁll ; g(h2:ﬂgl]t\t

" For fhéi ﬁurboae,-the calculation is developed for
(1) Riverside water levél - time curve: H - T
(2) Landside'ianOQ.dis:harge - timé cbrve: i-T7
(3)‘ Landside water level - pending volume curve: h - V
(ﬁ) Dfaﬂnage capaclty curve for sluice pipes: 0 - g(h;H)
-at the_¥o.l point on the left bank of SfAj + ﬁ56 in the preceeding
item. | |
' (1)':Ri§éiside:water leQél ~ time curve (# - T curve}
As‘fhé data-arerséarCely available, it is determined to
be 7‘hrs'b§'ﬁ§ing the formulas of Rziha and Kraven and
' élsb tﬁe'élépe and'diStancé vp té’ the relevant point.
Frb;a the r'gépéétive peak levels at the ti-me of 410, .600
and 900m>/s with-the relevant probability of 1/5, 1/20
and 1780, it is assumed thaé the level will contiaue for
3 days, and a.tfiangle wave férm 1§ vénverted from the,

B-Q curve to the H=T curve.
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' _whére; Qﬁ

R U R

_Haximum flow (m3/$)

f: Flowout coefficient ( 0 6)

r: Average rainfall strength (mm/h) withiu the '

reaching hour..

A Hater collecting area (km )

- With regard to the hydrOgraph, the landside inflow is

counted as a daily rainfall 1n the form of triangle wave

by coublning the reach1ng time of 3 5 hrs and the peak

Ctime.

1

Landside uater level - flood volume curve. (h - V curve)

The above- sea—level capacity curve of the releVant point :

' w111 be prepared based on the 1/5 000 topographical map

- CaICulatiOn results and conclusion

The. results of calculation by a COmputer based on the

numerical values in the preceeding item are shown fn the tables -

~and figures 1n the following pages.

in the table below.

T%BLE Iu~2®

- ﬂ

The tesults ‘are as summarized- .

_Dlscharge Outer Waber Max. lnner Water Pondi.ng Time (Bi‘) : .
Probability | Level Probability Tevet - 1.0 M upper | 1.6 ™ upper
o 1/80 | EL. 2 05 - | ashr | o gbe
1/80 1/20 1. 91_ 8 S
1/5 1.83 85 20
R /20 102 s 23
. 1/50 s S ——
1/5. . 1.80 82 15
y | 1720 1.84 .37 o
1/20 : - - e
| 1/5 1.74 31 17
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(2

(3)

:DEQIgnDd flow

-lhe landside inflow wave Eorm was ldlCUldth by Lthe poak_'

flow acbdrding to the rataonal formula. At=prcsenl,

however, there ex1sts a water channel, 35 meter wide and

1. 0 merer deep; it 1s cotrected by the H Q curve of thie :

water channel to review the hydrbgraph

In addition, the riverside water level was prepared from

thg H.Q burve_f0r the same point. Regarding'this_low
water_argé, fhe flow'froﬁ.the peak ﬁdint aﬁd'the low
water point are aséumed based on the actual resﬁlts in
19272.

AmOng thgsg caleculated results, the reaching time for
the riverside wéfer_was'calqulatea by the formuias of
Kraven ané'Rzihé but it is considered tﬁat the further

review is necessary.

Ponding water depth and time

The pbnding'watér deptbland time avre as shown in the table
above, roughly within 48 hours and are satisféctéry even
aBove'tﬁé pén&ing depth, more ;han 1.0m. However, theSe.
Hata should Be-ré—examinéd again_based ﬁﬁ‘thc actual
measuréménf data'jn_futuré élthough it iS'depending on

the landside faflow hydrologic data,

No 2 and No 3 points

No calculatlon was mado for these polnts{ Hbﬁéver; as
the dralnage areas of both pointq are smaller than No 1
hoint and the roaching times are shnrter than Nn.l poinl

conditions are on the safety side, Therefore, the
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the calculation was owitted and only_lhe'draﬁings will

“he - furnished.
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w- 'éONSTRUGTJQN;?LAN AND IHPLEMENTATIQN.SCHBDULE'
4~1 Genéral

”(1) Stretch and works

. This work schedule has been éstablished ‘to implement ‘river
improvement ina stretéh of 27 km consisting af ‘a valley (STA, 27
- STA, 23), a sand arresting basin (STA., 23 - STA. 15) and a river
channel (STA." S - STA 0) The main work items are presented as
follows, :

1) Preparation works
- Site office’
- Field office
2) Main works
- Embankment work
- Excavation work

=" Révetment work -

- Groyne work

C?eUndSel work
3) Addit ional works
~ Slulce work
- Reteining wall work |
%) ﬁork'timé énd'the dumber:of werkdavs

The climate in the Philippineq can “be classified into two
pronounced qeasonq as . follows. '

[ Rainy season' from May ce Ndvembef (seven mdnthé)
'_- Dry season from December to April (fiva months)

“As shown’ in TABLE v-10 , rainfall is hardly eXperienced in a .
dry season. The work. time shall be scheduleéd upon various ¢limatic
and riparian. condltions such as rainfall,_existing water level and
fiow velocity. The stretch for river imprOVement is characteristic
of river-bed water. And surface flow is not obsérved therein.' . .
<_Theref0re, worx time in this project can be determined judging from
only” reinfall condition, beeause riparian coﬁditions are already
- agreeahle. '
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From the viewpoint: of ease of - construetion and administration.
embankment work in¢luded 1n. main works shall be done in a dry season
which s advantageous for adjustment of hoisture tatio rolling
compactiOn and transportation of materials.'

Since sand and soil excavated frOm the rivet-bed uill be

.utilized for embankment materials, excavation work shall be imple-
mented accroding to .the embankment work schedule. . .

Het masonry and Consolidation works included in the revet-
ment work shall be also done fo a dry season because concrete work
will be attended.

Revetment, gabion cylinder and groyne ‘works are not so subject
to rainfall conditions as embankment and concreting works. However,
those works are preferable to.be done in a dry season, from the
viewpoint of disposal of surplus sofl and transportatioa of materials.

In conclusion, a1l main works shall be 1mp1emented in a dry season

:The number of uorkdays in a month in estimated at 25 days/month,
excluding four off-days and 6ne day for rain.

( 3) Work perfod and priovity

Five-year work period is the most rec0mmendab1e, takiong into
account the balance between the estimated volume and facility and/or

equipment .

Considering the existing cOnditions ‘and damages in the past,

“work process shall be determined so that works .in the project area
'including the valley, sand arresting basin and river channel will be

proceeded in the order of ptiorlty

-~ The places emergent to be 1mproved are preseated in the order
of priovity as follows. _— ‘

1) Sand arresting basin (STA.24 - STA. 214800)

In this stretch, the most problematic area. flow durins a flood
goes down out of the river channel.  The channel shall be excavated

immediateiy to improve its stability

‘ii) Sand arresting basin (STA 184700 - §TA. 18+100)

_ In the sand bar near Sta. 18+&00 exist dozens of houses. Ring
1levee around the ‘community shall be constructed t¢ protect the in-

‘_habitation from flood damages, .

111) River channel (STA 16 - STA. 0)

First of all, excavation and embankment works shall be done in

fg.the water. channel with a low flow capacity.. Subsequently the concave
"side of a river bent aad the levee partly damaged by landside water
shall be improved and the whole river channel {in this stretch shall

be completed,
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T Y R

‘.‘- '. :f .

MEAN RAINFALLOF EACH MONTH
STA CRUZ PORAC

SOO'(m_m.)__
568
500
400
. 300
20
100
6 ‘ ".lt'; - - :
JAN [FEB 'MAR APR MAY JuN JouL AO [SEF Qc"r_ MovIoec] YoTAL |
I969 " Jie8 07} 46 287]91512082] ~1633l02 71815227 -~
70 | T} ~145[:0 ;o._é psslesrofearaapszrl | 7] —
g 7t - j200]| 251230131 | " [2968818.01433 |3392|4118]1729/844 [(1914.0) ]
72 249 1179|202 294 /%2 527 2[ozmslsie8 i 710[15.2 13.7[126| 4092.0
|73 o] 1 :|'20 330 [131.31331.74068{2194 [2269]758| 4.8 | (1.462.2)
|1 74 | 2023|520 16,5.4 < 1379.71214,1(6686[1524|3456]311.8] 86.7 | (2408.3)
75" |192]208| 66| 1741205[175.1)1234[2862| 1216|3216 6121272 1.417.3
[ 76 | 71143 ]146|646 [0892]4859] - 13192|3¢86] 66| 2.8]39.2] 2345.0
_TT_ 219 18.4 1564 |5|2 2 ]
TOTAL | 890{103.1 [103.1 azs.umos b 273350 9@0@0&5::4@4 7081| 2470]
MEAN [127]747]12.5 | 904] 205] 2526 ma[cm;[ 2566{2086{1013] 496} 2 185.6
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4-2 teparative Hbrk :

Preparative uork consists of site office construction and field
office canStruétion. P :

(l) Site offtce
_ One site office constructad for the convenlenée of work ad-
 pinistration will be adequate for a short stretch of 27 km. The -
constructian of site offfice shall be launched priotr to mafn works.
In the vicinity of a site office, concrete and soil testing
laboratry, factory. atorage~house and parking lot shall be installed
ia addition tb the site office.
( 2) Pield office
Field office shall he constructed to stock temporarily uteasils:
and matérials. in which space’ for clerical work shall be prepared.
The construction of a fleld office shall be done in accordance of
©  Main Works. - - :
4-3 Matn Works
(1) 'Embgﬁkmgn; vork
i) General

- Places to be embanked are glven in- the following table.

. PABLE MI-28  LOCATION OF EMBANKMENT
| works .| - ' Location : R 'g,Quan!itjr
| : _Left, Right, STA. 030 — STA. 2+500 |
) 134500 —~ STA. 8#400{ .
New “Right, ___STA.__-13+500 . :sm 18 4400 | s 013 md
Embankmeént |"yor,”  STA. 114500~ STA. 23 = |~
S 'n’igﬂm,'f ~8TA. 22+100-~ STA. 23 +500
[ Te, - STA. 24500~ STA. 64530 | |
widentng | Right; . - STA. 2 +500 « STA. 7+700| V= 197,977

TRight, STA. 10 +950 ~ STA. 16
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o 1n- principle, sand and soil excavated from a- river-bed shall be
used as embankment materfals. ' However, river-bed materfals are
sandy soil with a low visCOSity of 2:ovr:1%. 1In case that it is
necessary to arrange soil texture. {C and 84) and mixtuve of grain--
~ size, materlals with a high viatosity frou a borrow pit shall be
mixed in embanknent materials., ) .

ii) Construction

Materidls obtained from tiver bed e\uavation shall be stocked
temporarily in a st0ckyard to adjust moisture ratio..

Bulldozer {21 t) for land grading ard dozershovel (1 2 m3) for
loading shall be prepared 1n the stockyard

Embankment materials shall bé conveved from the stockyatd to
the embankment site by a dump truck (8 0 ).

Coustructicn method at the site tan be classified into the
following two cases. '

FIGURE-HI-47 | NEW m_ﬁ_msﬁfr

6.0

420
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FIGURE-TII—48 | = LEVEE WIDENING

_60

As to_the ﬁeﬁ emﬁaﬁkdept, the materials shall be directly dumped

" on the filling ground by a dump struck.

Afterigu(fa¢e'gra&ing_by a bulldﬁzer,jrolliﬁg coﬁpaction shall
be done by an automatic vibration roller (6t). S

As to the levee widening, it will get difficult for a dunp struck

. 10 access to the filling ground in'thEﬂprOpbttionTéf'thé'height of

a filling ground because of a narrow filling ground. Therefore, mate=
rials shall be filled up temperarily ia the vicinity of the filling
ground by a dozer shavel (1.2 m3). After surface grading by man power,
rolling compaction shall be done with a handy vibration roller, and

in addition a soil compactor shall be prepared. The bench cut work

of the existing levees shall be implemented prior to the levee
widening work, . = SRR -

{2). Excavation 

Excavation includes low-water chaniel excavation which commands
2 majority in quantity and excavation for river bed protection work,
both of which will be executed to excavate gravels, Mechanic sche-
dule'shallrbeldividé& 1ato two typesi namely, excavation-on-land
andjexCavgtioh~in—uater on the ground that in a dry season under-
ground water level is so high due to underflow water though surface
ronoff 1s scarecely found in the existing river channel.

1) Excavation-on-land

 Excavation-on-land wiil be applicable to the case that water
depth is less than 50 cm. A Bulldozer (21t) shall be operated for

. excavation and compaction.. Loading shall be done by a dozer shovel

(1.2 03). And sand aod soil loaded by a dozer shovel shall be
coaveyed to the stockyard as embankment materials by a dump truck
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i) Excavatioﬁ-inQWatet '

According to the soil data B,H.1-7 and 1-8, underground water '
reaches up to 1.0 = 1.5 m under thé ground, The streteh to which’
excavation-in-water will be applied covers ‘the sand arresting basin
(Sta.20+400 - $ta.204850) and the confluence with Gua—gua River.
Excavatfon and loading shall be done by a backhoe. (1.2 n 3), A bull-
dozer (21t) shall be also prepared ia the site. Sand and soil
excavated shall be conveyed to the stockyard by’the same way as
excavation-on-land. o S

(3) Revétmént uétk"
Revetment work consists of the following two types)

- Wet masonry (high—water ¢harnnel revetment in the total
iength) .

- Gabion cjrliﬁder (low-water channel revetment at-the
~ concave side of a beat and landside revetment)

1) Wet masénry:'
In order to protect the. slopé‘surface from guily erosion, wet
masonry work shall be done according to the schedule of embankment

work.

Cobble stones for wet masontry purchased in a market shall be
temporarily deposited. in the vieinity of the site. Conveyance and
setting shall be executed by man-power. .

Concrete for wet masonry and foot protection shail be mixed by
a portadle mixer (0.2 cu.m./batch). Piles with a length of 2.5 m for
foot pretection shall be drlven by man- power.

1i) Gabion cylinder
Gaﬁion'cylinder in 445 shaL} be used. Wire (#8) wearing and

cobble stone setting shall be prepared by man-power. Steel wires
shall be produced at a factory in the site office. Bouldex shall

be set at tne site

Brushuood shall be set at the bottom of gabion cylindef ta
prevent drawing-out of 'sand. :

(4) OGroyne work
The following shows tuo'types.of the grdyﬁe work.,
Skeleton Norks (Vally Qectian)

CPilé Levee {Sand Arreqting Basin) -
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~ FIGURE NI-49; TYPE OF REVETHENT

©WET MASONRY

COHCRETE BASE

FILTER
(BRUSH HOOD)

LAND SIDE RERVTMENT
(GABION CYLINDED) -

 FLTER ]
 (BRUSH WOOD)

LOW WATER REVETMENT'((;Am_cﬂ_CYl;moﬁm

(imusu HOOD)
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1) Skeleton works (Croyae Type A

Fabrication of skeleton and settlng of : Boulder j_are to be
carried out by manual labor at the construct{on site. '

FIGURE M-50 1 GROYNE(TYPE A)

2) Pile 3r0yne(croyne Type B )

Gabion mat, length 3. Om b u1dth 1 Sm x thickness 0 Sm. is the ﬂ:
foundation of pile groyne. Since the length of piles are. cnly 2.5 m; .
they are driven by mannual labor :

T4 fabricatién of gabion mats..]ust llke gabion cylinders, wire
mats are nade in factories, and setting of ‘ Bouldex . and sharpen—
ing ot piles are carried out ' at the construction site : o

FIGURE' 1’1_[-5!1 | GROYNE (TYPE BJ
(SECTION} =~ (SIDE U.I.EW!-_

axi, 2000 2006 1000 '_.Tw 26§6"f' 2 000

P _
S B = "

o~ . : TRvp
| S N N l s
3000 L. 3090 + 500 | 1500 | IISOIO_IIE:QQ.

(5) anund-sel (Consolidatioa Nork)

Type and IOCation of the consolidation works are as shown
below. :
Concrete Consolidation Wovks (Locatfon: 2)

STA. 19 + 600
STA. 20 + 900



Het 8ortar Hasonry Consolidation Horks (Lécation: D

STA, 26 + 400
STA. . 25 + 100 -

~ STA. 19 + 300 . '
STA. 18 + 300 (Location' 2)
STA. 16 + 150 . '
STA_ 15 + 900

1)- Céncrete consolidation works
The fdllq#ing is majot chk'iteﬁs.

. Concrete Works (Body)
Gabion Mat Works (River-bted)
‘Gabion Cylinder Wwork's (Hing)
;R1Ver-bed Excavation O :

Siace- details are given elseuhere ln the foregoing uith regard
to execution of works of gabion mats, gabion cyliaders and. river-bed
excavation, only execution of - ‘concrete works is taken up hérein,

Accérding to the field reconnaissance,-no:surface water was
observed in dry moaths, so diversion works are not considered neces-
sary. - Upon completion of river-bed excaVation works, concrete
placement -works will" take place.

Aggregate for c¢oncrete will be purchased Mixing will be done
by means of mixers, capacity 0.2 cu.m/batch each. _Transportation
of concrete ‘will be manual. - Conérete placement will be started
first at opening taking drainage into consideration, and for portions
below ground-water level, underwater concréting is designated because
‘of anticipated difficulties in devatering from the results obtained
from the s6il tests of the river=bed materials,

FIGURE IH-52Concrete Consolxdation Works Standard Dmensions-

(Ground-sel Type B)
415 000 1385 000)

e —

150000 looooorroooo) 150000

’ﬁ‘“’

I O
o) oM 88
\ ‘ T8
w.
o . Hote. Inside bracket, upstream end of sand
999-'--:j " o LR o arfesting basin

Outside bracket;. downstream end of sand
. arresting basin




2) et moratar ‘masonry consolidation works
The following is major work itens;

Grading Works o
Piling Works =
Hurdle Frame Horks
Boulder Setting Works
Hortar Horks

FIGURE TW-53. . GRQUN'bs'Elg_'-tﬁPE--A})'I_'

5 000 e 3000
1000 1500_ . 2000 o L
5 ] _ 2000 Wooden Pilés

Y P PN "saéa"zq;i-*ﬂ

500 1 000
0 X0 |
3

Wet Mortar Masbnry 'l‘

8x ® 1000 J

CoﬁstructiOn prOtedure

The following is a description of the construction procedure
in the order of work sequence :

{1) Ri\rer-—bed exeav:at'ion‘aﬂd gradiog

Land excavation, 0.5 meter in depth and grading are carried
out by 21-ten ‘bulldozers, and loading and hauling are carried out
by 1.2-cu.o. shovel dozet and 8-ton dump trucks.

(2) Plling works ¢ .

Piles come in two sizes, one is 1, 0 @ 1in leagth and 150 om dia.,
and the other 1.5 m and 150 om. Penetration is only 0.5 m, and
this makes manual drive of the piles practical Piles are sharpened
on the job site. : : :

(3) Hurdle Eféme works

Hurdle frame works mean either fitting of cross beam logs on
the boulder with mortar, or split bamboo coVerings on the boulder.
In either. case, the uork is to be exeCUted by ranual labor after
the maia piles arg driven home. '
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(4) Boulder 0 setting

After completion of hurdle frame works, st boulder in the
framework, from the temporary storage near the construction site.
by manual labor by the aid of straw baskets.

(5) Hotar works
1a the boulder with mortar portion, in paiallel with ‘the boulder
: setting mortar is also placed at a list of 0.5 meter. Mortar

{s mixed by a portable mixer,'capauity 0.2 cu.m. For transportation;
wheelbarrows are used.

4-4 Additional Hork

Kinds and location of the ‘additional works are shown below.

- Drainage Sluice (Location: | 3}

STA. 1 + 856 s :
2.0m x 2.0m Box Culvert s, 2-pc., L = 32.0m
2.0a x 2.0m Box Culverts, 3-pc., L = 32.0m

STA. 7 + 470
1,650mn 1. D. Hume Pipe. L = 9.720m

Retaining Hall "

Mancation Bridge, direct dowastream area
Extension: 320m

(1)‘ Dréinagé'Sluice
. Sluﬁcershail be éﬁbéﬂe& pfidf'to construéticn work of levee.
The following is description of the work procedure in sequential
order. . . o
g 1) EXcavgtibh and grading

, : AHQL;tdhlﬁuildééer ﬁill be used for excavation aad grading.
Surplus sofl from excavation will be loaded onto 8-ton dump . trucks
by 1.2 cu.m. shovel-dozers. The dump truck will haul the excavated

soil to the stock yard.
) f) Concrete Pile Drlving (0 ém x 0.4m x 2& Om)

For pile driving. a dlesel pile hamnar, with 2 ~ton raw will be
vsed. Since the length of the pile 1z long, L = 24.0 m., piles
will be quiced
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‘ 3) Concreté work S '  ‘ :;':_":‘ ‘.:.Pﬂr

Slnce Ldncrete mixing is’ carried out by a 0 2 co.m/batch mixer;
concrete will be placed on top of the 1can concrete layer, in three
- stages,’ marked (l), (2) and (3) as shown in the section drawing

_below v

_LE"AN CONCRETE

4) Embankmeni of levée.
After concrete placement and curing. eﬁbankmént of the levee
witl follow.

embankment of the levee, exactly the same

With regard to the
~ To prevent

procedure as detatled fa "Embankmént® will be followed.
leakage, all the adjoining portions of the sluice and levee shall

be filled up with clayey sofl.
5) Fitting revetment works

After compléthn_of sluice embedment, the fitting revetment of
the idlet and cutlet will be carried out.

(ii) Retaining wall work

. Retalning walls are c¢onstructed near the bottlenecked left and
right branches of the " Y" bifurcation of the Pasig-Potrero River
where two bridges on the Porac-Angeles Highway are spanning near
the village of Mancation. 1n mixing concrete, a portable mixer,
0.2 cu.m./batch, will be used, and the placement will be carried

out with a 1ift of }.0 meter each.
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4-5 ‘List .o'f construction machine

TABLE I1I-23 LIST OF MAIN MACHINE

R

nameof machine specﬂlcation number NI remark

'Bullc_lqze'_r B 21 t olass - C27 excavatlon, compaction

Dozer shovel | 1.2md Qla‘f’;é e ] lOadi;f‘é

Back hoe : : c L2 m3 6la§s '14;‘ _ ex«:a{azt'lon‘(i'r'i'\\'ater.)

ibrating Roller | 6-6_!; élass. 3 self propelled

" _ 0.6teclass | 7 hand guid -

Dump truck 8.0 t class 17

Concrete Mixer “0.omSclass | 5 portable mixer

Diesél pile hammer | - ram weight 2 t i

Crowler orane | 40.0tclass |

vibrator | stick f;j.?p'e 8




SEENTS R

4.6 Summary of Estimated Quantity -

'Estiﬁéted cpnétfﬂttion qnantity in ihé?river iﬁpfdvemeh;'stietCh
and the sand arresting basin is sunmarized in TABLE .I11I-24-1. The
annual construetion quantity is given in TABLE III—Zﬁ—Qf o .
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4.8. Cost Es‘t imate
1. Proiect Cost
The project cost is estinated in the following terns‘.
i) Unit Cbsts in May ‘of 1978 are regarded as .a criterion for

the estimation.

it) Costs for machines, steel products and engineering serviéeslr
. are included fa thée foreign cutrenéy pértion. Other. mate-.
: rials and labour are prepared in . the 1ocal currency.

iii) Construction wnrks for this pfoject are done by the 1ocal
contractor in accordance with thé contract.-.. S

iv) Physieal contingency is equivalent to 15% of . the tétal -
" construction cost excluding engineering ¢ost, and price 5
.contingency is not included in the: cost estimate.

v) Cost for engineering services is equivalent to '12% of the -
~total. construction coést. \

vi) The exchange rate in conversién from Peso to US Dollar is
P14 - us$1 00. :

Details of the ¢cost estimate and annual construction costs
are given in TABLE IT11-26-1 and TABLE. I1i- 26 2 respectively
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Dperation and Halntenance Cost

Costs for operatiOn and maintenance in the construction
period :includej (1) five thousand peésos (B5,000) for cross and -
profile leveliog and water stage observation, {(2) seVenty

;thousand pésos (#70,000) for operation and mainténmance of .
river structutes,t(3) fifteen thousand pesos (P15 ,000) for

excavation {30,000 m3lyr.) in a stretch of 3 km from Bacolor
to the EStuary.

After thé completion of works, annual operation and main—
tenance ¢ost’ is estimated to be one’ hundred and ninety—five )

‘thousand (R195, 000) for the above-mentioned. costs (1}, (2) and

(3) and excavation (274,000 m3/yr.) in the sand arresting basin -
-in the upstteam of Hancatian bridge. e :

Details of operation and maintenance costs are given in
TABLE 111-27.

o
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Econémic Cost

EcOnomic cést is estimated to be the foreign curreney in
the Projéct Cost excluding tax. ‘Tax leviéd on articles is

‘menti¢ned below.'“‘

a) Steel Bar and Steel Pipe o 502
b) Construction Machines ' '. B /1

‘Details of eConOmie cost are presented in TABLE III 28 1
111~ 28 2. : :
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1. SURVEY

This report’ sumiarizes the results of surveying made fxom
December 12y 1977 to Maxreh 31, 1978 for the Pasig-Potrero Flcod Control
and Sabo Project in cooperation with the local counterparts. .

_ Surfej,wbrk iéqﬁired.forISabd and riVef‘iﬁﬁfdfeﬁénf pléﬁ had ﬁéén
made on the following items. o ' A

1, Setting of datun point (setting of distance-mark}
2. Longiﬂudinal survey (38;l76 m)
3. Cross—settional'Svaéy (39,810 ﬁ)u

4, Detail suréey in fﬁe viéihitbif the imporfaht structure site
: S (217,040 n?)

5. Zero elevation survey

1, Setling of Datum Point

: A starting point, (STA.) 04000 m is set at the ¢confluence of the
Gua—Gua River and the Pasig-Potrero River, Distance marks are set up
every 200 m along the tops of both side levees or on the rigid ground
near the riparian. = And concrete distance-marks are set every 1 km,

Prior to measuresent of elevation, B.M. PARC 6 (Cabetican, Bocolor)
with an elevation of 4,414 m and B.M, PA.No.41 {Gua-Gua) with an
elevation of 2.388 m were assured. In this survey, PARC 5 is considered
as & starting point 01000 m and measureméent of elevation was made toward
the up-streams of the Pasig-Potrero, Timbu and Yangce Rivers, Elevation
of each B,M. is given in TABLE I-1, . = - '

' To check accuracy of the survey data, elevation of the Mancatian
Bridge ‘is measured from both B,M] PARC 29 :{Porac Bridge located in
Porac) and PARC 6 (the starting point). - e

2, Longitudinal Survey

To prepare & longitudinal section, elevation of distance marks on
the both-side levees, ground level, levee top elevation and the height
of the existing structures were measured. :
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3. "CrossLseetional Sﬁrvgx.

: To prepare a cross—sect1cn, elevat1on of the hydrometrio sect1on
was measured based on the distance-mark, " Cross-sectional survey was
made at a pitech of 1 km between 0+000 @ and -the top point in the fan-

" head of the Pa31g-Pbtrero River,’ 400 'm and/or 600 m between the fan-head

and the ¢onfluence with the Timbu River, and 200 m in the up-stream of
. the confluence with‘the Timba R1ver and- 1n ‘the Timbu River and -the
~ Yangce R1ve£. - o

Ay Deta11 Survey

: Plane survey was carried out in the v1cxn1ty of No. 5 Dam and from
No. 5 Dam to the water—fall at the estuary o6f the Timbu River to preparé
raps thh a scale of 1/300 and 1/500 respectlvely. '

_ Detall survey was also’ carrled out at the followlng r1par1an
structure SLtes to prepare a map with a scale of 1/200.

- The rlght ‘and left levees in the v1cxn1t) of l+800 ) (2 places)
- The upstream rxght levee in the v1cxn1ty of 13+250 m

_ The upstream left levee in the VLCIDIty of 13+200 m

5. Other Survqg
Lross sectlonal and zero elevat;on survey weré made as ‘follows:

i) Cross-sectlonal survey at the confluence of the Pas1g~Potrero
. River: and ‘the Gua—Gua R1ver.

ii) .Cross—sectlonal survey at the graduate& staff gauge'places _
":'along the Pa31g—Potrer0 Rlver, Gua-Gua R1ver and Porac River.

iii)'_Zero—elevat1on Survey ‘at the graduated staff gauges located at
: -Haciende Dolores, Mancatlan Bridgeé, Bacolor, ua-Gua and
M1n311n Gauge.‘












	III RIVER IMPROVEMENT PLAN
	III-7 Drainage Plan

	IV CONSTRUCTION PLAN
	IV-1 General
	IV-2 Preparative Work
	IV-3 Main Works
	IV-4 Additional Works
	IV-5 List of Construction Machine
	IV-6 Summary of Estimated Quantity
	IV-7 Proposed Construction Schedule
	IV-8 Cost Estimate

	SURVEY
	I SURVEY


