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(v}’ Ship traffic | |
Cuagua City that, it is said, had been congcbted by:a ;ea'
route with Sanil; in the old days, has developed as a
(onmercial.center in this area.
Now, 1t ts-nolhing but aa,a;gi near thé.qough‘of.the r{vcr.
with 2 ar 3 tons of shiﬁ.lraffir for-tfanspcfldtihn qf_
people and pooda to Fish pOnd.r

{vi) rlshcry.
There s little v§t¢r (lou in the Psslg-Petrezo dpring
dry season with practically no fishery actlvity. But. tn
and neer the mouth of the river and the Guagua, lobsters,
credo, emelda flshca. coson fishes etc. are caught from
the fish penda and the a2in rivir. vhich supply coastal

pteplt with proteia. -

(vii) The use of the dry riverbed is very liaited and paddy
ficld farning 1s carried out on a swall scale. '

2-4 Existing riparien structure

1. leves

‘A river course plan covering section froa-the Gua- -gus juncthn
of the ?ali;-rocrcro to 22&- upslrcnn has baun established by B P H.
based on & recommendatfon of ECAFE Report fssued in 1964. Accqrdlng
to this plan, river repafring work vas started at ;he‘quta Bar@#ra
upstream in 1924, Up.to now the levees on bqgh banks haverbeeq
completad for an eitenilou 6{ 12km betwegn!tbe Nitla and the Bacolar
and now, the vork continues. The right bank of upstream of thé

West Macatfan Bridge wss embanked in 1965 in order to close the old

river course drifting to the Porac side.
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Existlng extension and history of embankment construction

In 1965 Sta.18 + 400 - Sta.22 + 100 Right bank 3.7km
;974:   _sta. 6 4{500' - Sta. 9+ 500 -’.BOlh-Bagks |
1975 sta. 9 +500 - sta.ll 4500 Both banks
1976 Sta.lt + 500 - Sta.lé + 500 - Left bank

. | Sta.;;'+ SOOI'f' Sta.13 +-50“ 'lRight'baﬁi
1977 Sta. 6 +200 - Sta. ? + 500 ‘Both banks

These levees use excavated sediment as banking material. The
slope of nornal surface is 3:1 for both rlver51de and 1and31de._ The
height is usﬁaily within 4.Sm although the by-pass of the National
Highway is sometimes as high as 6a. Now, gully erosionby vain is seen

occassionally and some of them are as deep as 1.0m extending from

crown to bottom.

2. ReVetment

The leveea haVe been revetled on both banks of existing levees
located upstream of STA&+300 by-pass. This revetment consists of
J0cem thick béulder rip-rab laid to MWL section. For foot protection,
Boulder 1.0m deep Aﬁd 1.0m wi&e is.placed. in the concave side of
rlver bent where river cdurse {s eurved, boulder groyne (1.5m
high, crown width 2.0m, ﬂOfmal slape l.l length 5.0m) are ¢on~
structed at'élfigﬁt angle to fhé embanked normal line for a distance
of 300mat intervals of about 5 through 10m around STA9 and STA1Z,
The émbankmengré}7ﬁm dn"rigﬁtfﬁahk.upstream'6f'thé West Mancatian

Bridge has also béen revetted similarly.
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3 Dtaiﬁégé pipe
| :13 the existing levees._dtaiﬁégé pipes have been laid at 4 places
on @hé left bank and at 6 qh';he right bankrin'gﬁe 7kp;§e¢£§on bétween
thg Hitla_anﬁ t§e San Juan viiléges. These pipes, ¢°D$1st,°? hémeﬂ
" pipes, jointed by‘concrefé'COllars and concrete has beén rubbed §nto
their moﬁnt(ng'pjrté. .

Left bank: Sta. 9 + 183.5 #900ma x 1  Constructed in 1975

(£

9 + 518 $750mm x 1
124 420 - ¢300em x 1 - 1976
12 + 868 ¢1,000za x 1 "
ﬁight ban£; Sta. 7 + 470 'Ji;200mm x 1 B 1974
9 + 325 #900mm x 1~ 1975
9 + 194 $900m % 1 "
16 + 436 4900sm % 1. "
11 + 496  4900em x 1 - S 1976
13+ 50 $900nm x 2

Acroes fhe.natioﬁal road of Bacolor there are 8 conduits 4300
through #600 on the west side gndxﬁ on the east side. As the bypass
| there are 3 conduits J&QO to dlSOO on the west side and 5 on tﬁe
east side. £ condﬁits 2.0”2 2f0mx 2 are set in f?QOsection between
tﬁe Pasing Potréro rive? at'tﬁe'uest s1dé and Ruislvillagé.-kaut.oﬁ
the west Bank:it.is'sdmekhere seen that conduits 41,000 are embedded

iﬁ éedlmeht due to thé flood fn 1972 and left as fhey are without
fUnétiénlﬁg; |
Some conduits 6300 are found Oﬂ:thé'Aﬁjelas-Porac;road at Mantatian

and £1,000 are found 100m to the east of East Mancatfan,
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4, Bridge

‘There ate 2 bridges i{.e. East and West bridges over the NQ§atlan
(Be?m. LE=7Sm, LW=110g) and one. (3=1l0sm, L*148m) over the bypass.
Another bridge (Be7m, L=150m) is uﬂdef‘cqnstrucfion_Gver‘the National -
" Road at Bacolor since 1977. The river SeétiOn of these bridges is

sufficiently large to handle the design flood flow,

5. Daaage

The right bank upstrean of the West Hancatian bridge constructed

on before 1966 was danaged by Typhoon "lrma" i last May, resulting

{n flooded c¢reeks and subsequent disaster, in 1972, Typhoon "Fdeny

caused unprecedented damage by sand and flood, the rlght bank of

Sta.201200 being destroyed and & vast amount of sand and earth washed

away. On the opposite bank with river bed higher than now, the

plateau sectien was flocded and Maniba suffered damage. As in this

downstream area, the river course is scarcely fixed, flooding takes

place rather frequently and this combgned_with flooding of the main
Gua-gua river increased intensity of the disaster. in 1974, BPW

prepared a river course plan based on the recémmendat!on of ECAFE

and started eadbznkeent works for the protection of San Juan and St

Barbara. Using excavated river bed materials. uorks were eOEpleted

upto Sta.6+200 - Sta. 9+500, but the back sloPe on the right bank was

flooded by water flowing frbm upstrean, In addicdion, the right bank

upstream of Mancatian was destroyed at the same place as in 1972.
In 1975, embankment works proceeded to upe;réah. completing 2km

section. In 1976, works to protect Mitla and Potrero were executed

as they are Aow, but both barks near Sta.8 (Sta.6) comploled in 1974

were destroved. Ia 1977, when venstruction of the hypass read von-
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necting Gua-Gua and San Fernando was continued ‘ftom the preceding
year, Sta.4+é00 cr.ossing over the Pasig-Potrero was constructed
and the 3.7Hm dbwndtream section remainfag uncompleted since 1974
Qa§ embanked. |

in the same yeér, flooding uitl; inside- vater occurred t‘i.bun—
stream of Hitla weskened the levee. The.watet, breaking through
some 100m length of levee and washing against the land-side revetment,

excavated the back slope of the levee near Sta, 74600 Balas, en-

dangering break of embankment.
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111. River Improvement Plan and Sand Reservoir Plan’
: 3.1!'c¢néra1 -

Prior to préparing these plans, the following twd flood °
prevention plans for an extensive area covering the basfins of the
Abacan River and the Porac River adjacent to the Psfg-Potrere River
were stuided. ' SR

(1)  Plan to guide part 6f the AﬁéhanéRiﬁér's*fldédﬁéter'v
from a point upstream of Angeles City to the Pasig-~ "
Potrero River. o ' :

(2) Plan to gulde part of the Pasig-Potrero River's

‘floodwater to the Porac River.

The two plans, (1) aad (2), were scrapped becausé Plan'(1) -
would incresse floods downstream of the Pasig-Potrero River and-
thus merely pass fload damage from the area déwnstream of the
Abacan River over to the Pasig-Potrero basin, and at present, flood-
water from the Abacan River would be 1ess 1ikely to cause damage to
Angeles City, whereas Plan (2) would increase the danger of flood-
ing Porac Town, which is now relatively safe from floods, and thus
ralse the potential of flood damage. o o ' =

The river improvement plan and sand reservoir plan described
in this gection have been prepared in the background mentioned
above. The basic policy is to fmprove only the Pasig-Pet¥éro -
River. Specifically, the plans cover flood prevention and discharge

sand measures for a section of about 27 ka from the top of the fan-

shaped part of the Pasig-Potrero River to its confluence with the
Guagua River.. ' : . I ' :

The ilﬁer_igprbveﬁgnt~plén‘@dver#”the dbuﬁstréap area 6f the
Pasig~Potrero River (from the river mouth to STALS+950), and aims

at safely guiding planned flood discharge downstream. -
‘ As'é;reéult of stqdying:tﬁéfriVéé:plah prepated.by the Bureau
~ of Pudblic Works, which is now partially uhder,ﬁéy;’a'planﬁqd flood
discharge rate (Q) of 900 m3 per second was selected as in the
preséent plan. o _ S S

As mentioned before, the basis aim of the erésion control plan
is to construct a group of check dams in the mountain region up-
gtrean of the river, and regulate and control discharged soil,
Because of topographical and soil conditfons, however, it 1s impos-
sible to control all the discharged soil with the group of check
dams due to limitations on possible dam sites. - Accordingly, sand
reservoirs and accessory facilities were planned for the section
from STA 154950 and STA 27 for preventing the soil discharged from
the mountain region upstream from flowing into the river ¢hannel
as described in this section.: CUL co

d
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Soil distributlon, uhich is a basic factor for the sand reservoir
plan, must be determined by studying the erssion control plan mentioned
in the preceding section. When the group df check dams are  built
upstream of the river, 835,000 m3 of sofl' controlléd. by the check
dams will be discharged to the fan-ahaped area, and 144,000 m3 of it
will run further déwngtream, Annual mean’ sediment’ dischargea cor-
responding thereto will be 304,000 &3 and 30,000'w3 respectively.
Thereforé, the sand reservolr plan is prepared based on the diffeveace
between the quantity of soil discharged to the fan-shaped area and’
the quantity of soil which rune further downstream._ That 1s,

691,000 n3 at flood tiue, or 274 000 3 on the yearly average,

According to the cOnstruction plan for ‘the project the group
of check dame upstream of the river will not be constructed in 10
years after the cémpletion ‘of the river improvement and sand ¥eservoir
plans. Therefore, there will not be enough 801l céntrel by the check
dams for the 10 years, Thus a temporary plan providing the sand
reservoire with an extra capacity for a total capacity of 961 000 %
for the perlod will be taken 1nto aCCbunt. -

1. Review of the prenent plan

_ The Pa-ig Potrero River improvement plan pfepared by the Bureau
of Public Works in 1964 has been in the construction stage since 1974.
Of the design data, plane, longitudinal sectiOn, ‘and standard section
drawinge are. on hand, but do related reports have been found. The
following 1s a réview of the present plan based on the available
plane, longitudinal ~and crosa aectional drawings, and lécal surveys.

(1) The pianned fiood discharge of 900 m per second at the

Hancantian Bridge (catchment avea; 44 ka2) corresponds
to an 80-year probability as already mentioned ia Section
3.3 Meteorology and Hydrology. Considering the facts
that the Pasig-Potrero River diacharges much s8oil despites
its relatively small drainage area and that the process -
of rainfall into run-off discharge 1s quick due attentlon
must be paid to not only the safety of the river channel
against the conceived floods but also to the safety of
-the levees against medium— and small-scale floods (400 n3
per second in S-year probaility; 520 u3 per second in
10-year probability), particularly the mainténance of
the watercourse and the reinforcement of the levees.

.- (The levees must be safe from breakdown when no floodwater

o overflows in a gedium- or small-scale flood ) -

(2) A plane vieq of the river shows that the river channel
~runsg through a atretch of . Valleys at low sea level, has
-groynes at curves and pofnts subject to water hammer: -

action, and an alieviation teach 500 meters long near a
_ point 7 km from the mouth of the river to narrow the
river width of 300 m upstream té 150 = downstrean to
anticipate a soll flash effect at the time of flood..
“The points that are patticulatly ‘noticeable from the
plane view of the river are as follows:
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1) The Pasig-Potrero River joins the Guagué River‘douh-
streaa at right angles. A measure must be takem to
ease this confluence at sharp angles.

11) The curvature of curves is less than 4 times the
river width, but because the river ie wide for its
discharge rate, a measure is necessary for prevent--
ing change of flow directfon at shaxp angles within
the river channel. . '

111) The river is wide 'ups’tfea;ﬁ of a p‘oint about 7 kn

3)

(4

(5)

from the mouth of the river, where it has levees,
and therefore casy turbulence of the flow is
anticipated because of the unsteady watercourse.

iv) The left levee of the river upstream of a point
14 kn from the mouth of the rfver runs through the
valley. Preferably, the levee should run through
the plateau.

A longitudinal sectional view of the river ghows that the
river has an easy grade downstream and a steel grade
upstreanm without sharp varfatfons. However, the river
bed 18 too low in the 1l-km section from the 8-km point
to the 18-km point from the wmouth of the river, where

the river has levees. The low waterway is about 30 m
wide, but the rate of discharge through the low water-
way 18 unknown.

The existent embankment has a siuple section, and is
‘build of the river bed material gathered from the
nearby area at a slope gradient of 3 to 1. The outet
slope (watersfde slope) of the embankment is protected -
by rip lap. Drainage pipes run through the. wstercourse,
avolding points subject to water hammering action.,
However, the slopes show erosion by rains at various
‘points; and there {s the possibility of a levee break
due to floodwater dashing against the slopes along

the inner side of the egbankment because of poor drainage.
Therefore, reinforcement of the fnner side of the
embankment, the compaction of the levee body, and good
nanagement of the river are récoomended.

The existent drainage gutteré have a drainage eapacity
of approximately 2 to 3 w3 per second.

The results of our review of the river improvement plan
prepared by the Bureau of Public Works are as outlined
above, Considering that the river condftions have
changed in the 15-year period sinc¢e the outset of the
plan, and that there was no plan to check soil in the
mountain reglon upstream of the river, a sand producing
area, at the time when the plan was prepared, the
present plan of erosion control with the group of check
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da-a wuet be c0n¢10tent uith the plan fo: the riveér
channel dovmetréesm which is now under vay in terms of
river system, 1t fe desivable that the river channel

be a0 designed without hitches by paying due attention -
to the aims of the B.P.W, river plsn. /

(6) _u.én_ flow capaclty
Ia the_exlntin; river course, vat@r flov eip;city fo;_:ﬁg o

Icii;ﬁ.hlgh ﬁttqr discharge Q= 900 ;3/.:(30 yeafs.p;obaﬁilﬁty)

fs CsICulatcd.by nbn-uniféiu flow calculation.. This calggla- _

tion uses standard sequential calculation.

SECTI : | stcrf' '

adM] : i S 1{ .
% | warea smece L%

L]
e

L AX

FUGURRE W — I3



- 44 -

wheres

H: Water {e#ei‘dlfferenge (ms‘
Hi: Hater'éepth (mi. | ﬂ
2 : River b}d elevation (m)

Correcting factor (=1.1)

Discharge (m3/s)

o =

Acceleration of gravity

m,

At Cross sectional of flow (i)
Rt Mydraulic radius {(m)

n :. Roughness coefficient '

Ox: s_ecdo‘nal leﬁgth :
. Using thie formulas and computer, caleulation was made for
Q.(nals) of 120 (1.1 year probability), 400 (5 years),

520 (10 yea}s) §00 (80 years) and 1,100 (design x 1.2}, and
roughness. coef!iclent 0. 033 dounstream and 0. 036 upstream of
STA,16‘and Dx in 1ncrement of approxf lkm. LOngitudinal and
'crosstectiOnal'survey map of_the present survey was used for
c0m§utation._ The starting water levél here is max. vecorded
value of E-L, 3 50w for flow rates of 900 and 1,100m Is The
water level calculated based on the unifora flow water depth
at falet s used for other flow rates. The results of com-
putation as shown on next page indiéétéd that the design high
wafér discﬁatge_of 900m3ls can be handled safély. The brackets

ia the table indicate leveeless section and the figure shows

”groﬁnd hefght.



TABLE NI-2|  VARID FLOW CALCULATION RESULT
(PRESENT CHANNEL)

gopl TOP O levee(ELm) | . Waterlevel (EL,m): . - .
Loft tevee |Right tevee [@ =120 m3/5 | 400 m3/5 520 m3/s | 900 m3/s 1,100m3/s
0 |( 1.890)| ¢ 1.300) | "-1:000 | 0-700 - 1.300.| - 3.200 7,3,200
1 [ e | 1ose | onsas | 2.100| sionz |- 4,088 4,360
2 |{ 3.470)| ( 4.200) s.007 | s.es1| 4042 | 5,008 | 5.307
3 6.970 | 6.430 | 6,327 | 5,801 5015 | 6.632 | 7.011
4 7.620 |  6.700 © 6.335 '5.937 6. 160 6.932 | 7.342
5 | e.st0] 7as0 | 6358 | e.2i0| e.seL | 74s0| -7.0m
6 10.250 | 9.600 7.200 | 7.s13| s.110| s8.853 | 9.207
7| 13.530 | 13.700 | 10.706 | 11445} 11,656 12,214 | 12,469
s | 18.130 | 18.620 | 15.415 | 16.082 | 16.237 | 16.674 | 16.883
o [ 22.380 23.050 20.753 | 20.880 | 21.028 [ 21.367 | 21.519
to| 27.050 | 28.520 | 25.200 | 25.872 | 26.031 | 26.435 | 26.618
11| 35.100 ] 33:100 30.959 | 81.426 | 31.551 | 31.886 | 32,058
12| 39.440 39.000 37.110 | 37.561 37.700 | 38.070 | 38.210
13| 46.570 [ 45.400 43.338 | 43.941 | 44,083 4,453 | 44,633
14| 52.720 § ( 51.250)- 51.087 | 51.453 | 51,599 52,001 | 52,163
15 | { 60.310) | ( 60.350) 58.386 | 59.045] 59,180 | 59.553 | 59,727
16 | ( 67.500)] ( 69.390) | 67.330 | 67.922 | 68.111 | 68.603 | 68.834
17 | ( 80.650) | ( 80.630) 11.484 | 77.969 ] 78.096 | 78.417 | 73.569
18 | ( 90.520) | ( 91.920) [ 89.190 | 89.504 | 89.613 80613 | 90.044
19 | (104.290) 107.720 | 102. 832 ;_;03.404'3103}557"103.993- 104,129
20 | (121.060)| 125.190 | 118. 076 '118.457i 118.593 | 118,972 | 119,093
21 | (138.300) | 142.640 | 135. 737 136. 236 | 136.353 | 136,678 | 136,798
22 | (157.300)| 160.550 | 153: 145 153. 657 163.841 | 154,210 | 154,353
23 | (176.840) 171.870 | 168.525 | 169. 161 | 169.372 | 169,952 | 170, 266
o1 | 194.810 | 192.110 | 183.639 | 184.170 | 184.300 | 184,657 | 184.823
o5 | 212.900 | 216.450 | 197275 | 197.801 | 197.985 | 198,320 | 108,474 -
o6 | 221.620| 234.720 | 200.308 | 200.745 | 209.900 | 210,319 | 210,515
27| 220.120 | 251.830 | 223.038 | 223.573 | 223.769 | 224.270 | 224,508

' Note : { )' ; Elevation of Natural Bank
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' (Ti Htabilitv ‘of leVec

' As for the stabilltv of exlsting levees.:calculatinna
uere nﬂde USing circular arc method since the max secthn
;occurs near STA " bypass (:o be discuased later) + In this
. case. if f100d and earthquake GCur simultancously, the safetv

factor goes below l 2 but i may be disregarded as probabihtv

_of sisch an‘0cqurrence'is very lov.



- 47'_

2. - Project Avea .

_ The Abacan river adjacent to the Pas:g Potrero rivpr is very near
the main river at ‘the fan—headpart ‘and the Pporac river 1s 'also:
‘ very near the main river: in Poroles Madcatian, therefore, -the rivers
might have affeeted each other for the formation of . the fan. = :

- 1n the case of the Abacan River, there is Angels City at the
right bank at the widdle stream, while: thete is Clark Field at the
left bank, thus the basin-asset is very great. -Alsé, the Porac
river shows its very stable’ riverdcourse. and it has vast farm land
‘at the ‘middle and down’ stfeam.f ‘ . S :

On the occasion of riparian improving planning of the Pasig .
Potrero River, there were the following 3-initial plans for the
establishment of Préject Area with the expectatisn: of: the bigger
riparian improving effects by including the adjacent 2 rivers into
the Project. . :

(1) Single.risarian improving”plan.for-Pasig Potrero River

(2) Protection plan of Angeles CGity from the flood by
establishing a diversion channel at Pasig-Potrero
River ~ :

(3) _Plan to mitigate the flooding damage by Pasig—Potrero
River-by flowing the flood of Pasig-Potrero River
into Polac River : .

However, it was judged unnecessary to 1nc1ude the above plans
(2) and {3) for the Project, and a single riparian improvement is
"desirable by the following reasons.

(1) The Abacan River"
a. Economic aspect

. Topographically, Angles City is located at . a little higher gite
‘than the surrounding area, and-the discharge capacity of the .river-
course is lower thamn the flouing fuaction around Angeles City. Because
there is a striét ‘portion at the viver course of the upper stream =
{there 18 no ianflow of the braach stream in’ this section) Therefore,
the flood will not attack Angcles City direetly by the flooding at
the upper stream

b, Technicai aspect

. Construction costs will bé rather great because of the excavating
-deVeIOPment ‘of the hilllock. ‘Also the Abacan River is not yet stable
on its river céurse, ‘and “a great ‘deal of sand: 18 being carried, thus
it 1s very diffiCUlt to make the maintenance of the diversion

channel,
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'.¢;_ Social aepect

Because of the priority of the economy. there is no problem to
‘mover the’ damage at.the basin of the Abacan River towards theé Pesig-
-jPotrero River, namely, the transference of flooding damage will not
. ‘be a problem. S . :

(2) The Porac River

. A present. the Porac River ts stable, and the ripariau impr0ve-
ment will be jidged to induce minus befefit with the needless
_expansion of the f!ooding damage, in view of vast farm land around
the River. e . _

,31 aeic Policz

For planning tbe river course, the following basic deaigning
 policies will be established in view of the specific natures of the
.river-states and regional. characteristics of the river._; :

(l) Technical concept :

"--e.ijFor the valley of the upper stream, the river course
.. will be fixed with Groyne work by eetablisbing the
,__channel in order to prevent the eide erosion..

b. Becauee of highet volume of sediment produced from
- the mountain, it is planned to make dispérsion. of
- sediment and flowing water by designing an area to
~Keep a iunction for sand arrestiog basin at the =
river course in order to facilitate the maintenance
‘ of tha river c0urse :

e, ?or protecting the leveeat the right bank in the upper
. _atream of  Mancatian flow-doun will be intended
. aluays towards the East Mancatlan Bridge.

d. - Even in the case of the flooding flow ‘over 900 m3/s,'
-+ fuse-function will be given at the upver ‘Stream in
: order to secure the safety of the river eoufee.-

e, :Embankment will be made for protecting the river frOm :
° .bank-erosion, especially, groyne will be established
. . becausé the bent portion will becone a conCave side '
' -.of river bent. ' . ‘ o

f. ?In order to maintain the . r1Ver coarse at the down
- stream, ‘a low water cbannel will ‘be éstablished for a
'r_target-object of 120 m3/s (probability.; 6ne ?ear)

-1 _Design maintenanCe high water channel will be secured

. for the malntenance of the river course, ‘Sédiment-
_carrying out read will be constructed at the upper
atream, and. carrying-in road will be coastructed at
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the down stream in order to facilitate the 1nqpection
and. water-protecting activitieq T :

h. At the down -gtream from Baclor. some facilities will be
constructéed for the protection of the pier and for
securing the fall, and further one- meter ‘excavation
will be done for the lou—water way as planing main-
tenance river bed. : :

(2} Economical concept:_

a. The preseént river course is already under construction,
and reversion will be prevented under encugh consider-
_ations.

b. Facilities for the river course will be planned
economically as much as possible, and locelly available .
materials will be used '

¢. For th2 presént facllities, short materials will be’
supplied.

(3) Political and sOciaI_cOncepE
a. For the policy, it is intended to protect the road
connecting the bases between US-forces or with major

cities.

b. It is intended to sequre the traffic between villages,
which would be cut or broken by the plan for the river:
course.

(4) Division of rhe area

“The sectian between the flow-route STA. 26+u00 and STA.Q will be.
divided into the following 3 areas.

a. Upper stream portion s£5;26+406': Sta.23+400

b. Hiddle stream ﬁbrtion Sta.23+300_— Sta.15+950

€. Lower stream porticn _ ‘S$ta.154950 - Sta.0 |
Therefore, the river course improvement uill be made at- the.

wmiddle and down stream, and the wpper' stream‘is planned to be
utilized as a sand arresting basin.



_55()_

3-2 ﬁeeic'béneebt for the Plan
1. Hydrauiic Features

(11' Design: diSCharge'

Probability Discharge (m3ls) Iﬁitiai wéter;ievel (m)
1/1.1 120* C EL-1.00
v o mer o ngo;;o-
y1o s0%  EL-1.30
1/20 _ 640
1/50 B séq-“
1/80 - 900* : o © EL-3.50
1/100 956' | |
1/200 1,100 EL-3.50

“In the ébeve‘taﬁle; eaIEGIétjoﬁ was made with the flow of * mark.
- () Roughness Coefficient

Eaeh 0. 033 and 0. 036 will be employed up to STA. 15+950 of the
' existing bank of Pasing Pottero River and the upper stream, respec-
tively.

This index will be estimated with'tﬁe calculatioh by the follow-
- 1ag 2 empirical formulas.

(1) Hanning-Strik]er 8 formula
n = 0.0417 d 1]6 (mls)

-where, di"a representative grain diameter of gravel
: ' at river bed ("average grain diameter d50)

STA. 0 - STA. 5: dm = o.os n = 0.025
STA. 5 = STA.IS. dm = 0.25  n = 0.033
STA.15 - STA,27¢ ‘dm.= 0.45 n = 0.036

(i) S, Sugio’s formula

16,127 10.23

wheres  K:  Coefficient (6.49 - Ripples,

' -9.62 - Dunes, 13.2 ~ Taonsitfon)



R: Hydraulic mean depth
1: Energy gradient
0.025

STA. 0 - STA. 5 R = 3.55, I = 1/800, K = 9.62 " a =
STA. 5 = STA.15 R =1.35, 1 = }/170, K = 9.62 n = 0.033
STA.15 - STA.27 R = 0.80 1 = 1/90, K = 9.62 n = 0.036

That s, n = 0.033 up to STA 16 and n = 0.036 for the upper
stream will be employed for the calculation. o

(3) Stréting water-level

In the case of flood in 1972, the trace of EL shows 3.16 m around
the estuary of Pasig-Potrero River, however, the tidal record shows
one-foot higher in 1966. Thus the starting elevatiﬂn will be 3 50 m
with the probability of 200 and 80 years.

For. the less flow, the elevation was determined by the calcula-
tion 6f the flow at the estuary, etc.

2. Banking materials

For the banking materials for the embankment,; the sec¢tion will
be decided in view of the quality and quantity of the avaflable
materials around the construction-site.

Enough strength can be secured by tightening and sodification .
(compaction) by the sure construction-management for the temporary
elevation of SM, SC and ML at the down stream from the part of STASL
and SW, SP at the upper and middlée stream.

" Uniform construction-section will be taken for the embankment,
especially, SM and S5C at lower stream will be mixedly used for SW
and SP at the upper stream. SM and SC will be used for the soft"
ground at the lower stream, thus effective diversion will be made

each other.

In the case of_uniformffypé, with the diversion of the materials
at the river-bed, the coefficient of permeability (k) will be as
follows accotding to Kuappen & Philippine.

By the above result, it is estimated that the materials at the
upper and lower stream will not be used in diversfon, alse, the
following numerals for designs will be employed.

Banking materials: Drying welight ofrsingle bedy r = l.75 t/m3
o Wet welight of " " r =200 "
Cohesion c=0 "
Internal frlction angle é = 3%°
Unit body-weight of r = 1.45 t/a3

ground
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