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| 3-3 River Imﬁrovement Plan
1. Basic Policy

The tange of the rtver improvement range will be 16.4 ko from
- the constrict” pOrtion of STA.164480 to. the confluent portion of the
Gua-CGua River at the doun stream. This plan will be established by

" the following basic policiea.__'

(i)_*Existing river eoutse will be highly considered.

(11) A pilot channel wili be established at the cénter of the'
- river-course, and the probability for this flow will be

'1 about | year

(1ii) Fbr the longitudinal section, natural river system will
' be used as in mild slope at the down stream and steep
H_'slope at’ the upper stream. -

{iv) For the bank-height, the cross- seetional ‘area of the river
' will be secured for the equation of @ { design discharge)
. =900 m3/s with the probability of 80 years, and the free-
" board will bé 1.50 m in view of the safety for settlement

to consolidation. ‘ ‘

2. Alignment .

: With the diversion of the existing bank of. BPN—plan, the bank-
standard line will be extended by BPH-plan for the section from non-
acconplished part STA.2+350 to the down strean of Gua-Gua River in
"a distance of 2. 35 km and the section from STA.13 + 50 of upper
~ stream from Mitala to STA. 15+950 fn a distance of 2. 90 kin- (from =~
STA.14440 at the left bank in a dlstance of 1.60 km). However, as
“to the left enbankment the site around. STA, 16 1s constriée, and
both sides of the banks are rather strong with hard rock,. thus the
width of the’ river c0urse will be extended up to this site. ' :

Moreover a branch river flows at both sides of the' banks at
the upper stream 6f. Mitla, and the braining of landside water with
natural control will bé done Under the plan of the open levee of
the bank beeause of thé slope of the river bed over 1[100.

(l) How to consider the bank alignment

1) Flood flows dn a streight 1ine. thus the alignment
of the bank will be established along the strean-
~ Yine as much as possible, and the radial at bent

part will be over 5 times that of . river—uidth '

2) :River-width will be considered with the, ﬁlanned
>‘fflooding flow, and high wateér channei will be
 taken as big as possible, however, too big (wide)
- wideh will cause deflecting or turbuiant streams.
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There{ore, the following formula will be consldered.
Bu35"70QU2

) Also, at the smaller: river-uldth, side erosion is
14able. to ‘octur, and flow-rOUté 13 liable to be
extended. o

) A Sudden change of river-vidth is 1iable to cause
disasters;, and the confluence will be desired to
_take acute angle -as much &s possible. -

4) Ancording to’ the air—photo of Pasig—?otrero River,
a certain fnterval is observed in the river course,
_ that is, hitting is observed to the bank with a
_'pitch about 500 m.4 : :

5) Hidth—extension at the beat portion will be done by
the following FIGURE IV-15,

 FIGURE H - 151

(11~ t318

38

ol

_6) At the open levee, the bank is disconnected thus the
water enters into the bank from the dpen part with
cOunter—current, but the flood-continuing time is
. shert, and the grOund in the bank is declined with
“a higher slope towards the upper stream, thus the

. counter—flow s less and the damage will be a little.



Also some flood controlling effects will be observed
hile the flow- route is.11ablé to be getting along with
the projecting part of the open levee, therefore, it
- is necessary to maintain the flow-route and enforce-
“fment of the dike._ S

7 As for the drainage sluice pipe crossing the bank
locality will be at the place of water-way or at the
lowest ground site without water—way, “and installation

will be made in crossing the bank normal line rec-
rectangularly. ' '

(2) Lower water- way region.

_ Lower-water ways are iiable to ‘show deflecting or turbulent
cutrents, and liablé to be ‘méandering, thus the flow-target of 120
m3/s will be planned with the probability of oae year. - The locality
for constructiOn will be extended to the whole 1ine of the river
course STA, 15+950m with the center of the existing bank—inside.

The riverwwidth will be -B -

Accordingly, the channel-width will be 30 m in itstrapezo:d sectxon
-and the present river-bed will be excavated.

) There are bridges at the Highway By-Pass and the national road
- part of Bacolor-down stream, and the slope of the river-bed is mild,

- and the limiting eXcavatién-depth of the piér {s restricted to be 2m,
thus the channel width for the section of 4.3 km from STA.4 + 300
to the estuary of the down stream will be 60m—trapez01d section,

There is a wider high-water channel at the upper stream sround
STA.7, thus a section of maintenance-river bed at the lateral direc-
“ti6n shall be established with the minimum 50 m from the ead. of the
bank-normal 1ine “Width- ektension to the lateral direction is
impossible at. the down stream from STA. 2+150m. and some morgins will
" be taken under the lower water-channels with the excavation of 0.5 -
1.0 m. :

3. Longitudinal prafile andfeross section o

. The present river slope. is miid at the down stream. It 1s a
-natural state with the steep slope at the upper stream :

The existing river course will be used in diversion, and lower
. water-ways will be excavatéd at the central ‘part with the depth
within 2.5 m, and the excavated limiting. depth will be 2.0 m at the
pier of the bridges at Highway By—PaSS and a national road at

Bacolor.

The margin of 1. 0 m is enOUgh for the crown- hetght of the bank
at the planning fiood flow. Whereas, a marginal helght of 1.5 m
‘will be considered 1in view of the safety of the existing bank and
the compacting subsidente of the bank body.
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(l) General way of consideration .

,i)

1)

iii)

iv)

The river slope is milder at the down stream than at

_upper stream, and wave~fora movement occurs with the’
‘{nterchanglng occurrence of washing excavation and
_sedimentation when the flooding wave length is large.

In restf(cting the plane shape to {(at) the down
- stream, a transitional part of the slope of river-
"bed occurs at the upper stream with the observation
. of abnormally sedimenting trend.

The river- bed at flooding peak period will beconme
soaked-excavating state at water—increasing period

and back fillipg sedimentation at the water-

decreasing period

-The river-sectional view uill be desirabie tdimeke

double sections. However, it is difficult to
maintain the lower water ways at thé river of steep
91ope, thUs there are many cases of singlé section.

(2) Longitudinal prof11e and cross-section

: The existing tiver course from the Gua-Cua River to STA.16 point
has the section being above to flow the planned flooding flow G = 900
m3/s.- As for. the excavating river course at lower Water ways, the
following items uill be adopted.

With the trapez01d sectlon excavatlng the présent river |
¢ourse, thé side slope will be 3 : 1, and the maximum ex~

~ cavating depth will be within 3 m.

gy

111)

19y

The 3eetien‘shall'be thét'flbﬁiné_the object-flow
Q = 120 m3/s with the probability of 1.1 year;'

The channel —width at’ lower’ water-ways will be 60 m from
STA. 44300 to the confluence of the Gua-Gua River,
and will be 30 m at the upper stream. This transi-

' tion-section uill be 200 m.

'hxcavatlng 11m1t of the depth will be 2,0 m at Highway

By-pass and at the pier of Bacolor. Also, the pier.

. will be surrounded by the marketed pipes for preventing
: the washing excavation.

‘For the embankment at the lower water ways, the align-
“‘ment facé will be protected for 15 m at’ the upper

.. gtream and 35.@m at the lower stream by means of the

'Vij

Gabion cylindet.

_River bed slope at the down stream of Hational Road at
. ‘Bacelor will form the transitional part to the milder

slope, whereas the exeavating will be Itmited for the
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'pier, thus 2 stages' fall-work will be made'within
150 @ at the dOHn stream of the pier.

(3) Determination of section at lower water channel
For the section of lower watet way, trapezox.d Sectlon will
be taken for 2 cases of channel-width B = 30 m and 60 n. The section
is determined with Hanning Formula.’ -
Q = A.v o
- AL 1 2/3 1]2
where, . _
| Q:. Discharge = 120 m3]s A;: |
A: Discharge Area = (s + 3h) h
n: Coefficient of Roughness = 0 033

R: Hydroulie Iﬁuhus. = AIS (St Penetrate
length) :

I: Gradleat of river bed

FIGURE I[-17

[__ - b+ :3-b _ -7 | 'rf1

L+

For the above 2 cases, B = 30 and 60 m, uatet«depth h and slope
of river-bed I were employed as parameters. _

The results of calculation are given.in the follouing table.
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" FIGURE 1l -18-2
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TABLE TI-3;  UNIFORM FLOW

" STA 1 | b | nem | viw/s)

5 ¢330M ;;/;.séb 60 | 2.3 1.16
1rog0m | 1/1,480 [ 0 | 13 | 081
5 ‘ -11500; | _; 30 | Lo S L0y

6 /500 | 80 | 15 1.62
7 |asee | 30 | 2010 2.55

8 1/200 | 80 -] 2.20 321

9 /200 | 80 | 2.1 3.12

10 /1m0 f_ 30 1.3 | 2.85

1 |y 30 1.3 . 2.55
"ié——- 1170 30 | 1.5 2.8
13 1/150 30 1.1 9.46

4. Plan for the facilities
1. Levee

*" A5 mentioned in the above; (refer to 2.4.1), the bank at the
Pasig-Potorero River has been gradually extended with the plan of:
B.P.W. At present, however, no completion is made for the vhole
" river, thus the presnet reparian plan, the non-completed part of
the bank will be extended. .

_ In the present non-completed section, there is a part of no—
bank and aiso theve is a part without enough height of the bank
although the embankment has been made. o

_ 'Thus'new'embénkﬁent ﬁill be made for the part of no-bank, while
banking sfde enforcement will be made fox the part where the bank-
hefght is insufficient, and these parts and sectlons are as follows.
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 PABLE 1< EMBANKMENT|
Division Bank sfde . i _; .Séékién:;. ; 73: Disféncé

STA. O+ 50 - STA, 24500 2,450

Left ’ T :
, ‘ STA.LA+500 - STA.16+ © . 1,500 o
New Embankment e S etk ——
T ' _ STA. O+ 50"~ STA. 24500 = 2,450 m,.
Right e e
L STA.13+ 50 = STA.16+ 0 : 2,950 m -
. STA. 24500 - STA. 6550 ¢ 4,050 m.
Left : RS B e
STA.144500 — S$TA.16+ O . 1,500 o
Levee Widening — e - e
A : o STA. 24500 =.STA. 74700 ' 5,200 o
Right 3 Rl : _

CSTA.13+ 50 - STA.16+ 01, 2,950 m

In order to avoid the decrease of the éeéfiﬁnqlfaréa_df river <
course, levee widening will be made withia the banks. . : C

e érown height of the Bank shall be that added ulth a margin
of 1.5 m to the water-level for the planned flow Q = 900 w3/s.  How-
ever, at preseat, no progress has been made for the riparian inprove-

ment of the main river, CGua-Gua, thus'it is fot necéééatyﬁto'cdmpletg

the embankment at the lowest stréam of the Pasig-potorero River,

then, the temporary: embankment will be made without marginal height.
The téﬂpgfary banking section will be that ﬁithoﬁté;ﬁfiueqte of;ihg
flood from the river to the houses directly, and decision was made '
- as follows. . : S : ‘ '

Left bank: . Sta. 0+50 - Sta. 14580
Right bank:  Sta. 0450 - Sta. 1+10

-:_:Héreoﬁer,ffdr:ﬁheﬁuﬁnQCEﬁsaty_section of embaniﬂant'fpt,fioﬁé_'
drainage, where the ground-height of the river—-side s enough higher
than H.W.L., embankment with the height 0.5 m 24d width 6,0 o will .

be made for the maintenance road and boundery of river-stde and land-side.|
:(2)' Opeﬁ levee . ' -
E ;Opeq ieve§ will be :ph3t§u¢te¢;a;fﬁh§ left bank of‘doﬁﬁ stream
at the point of STALG at the highest uppet stream Of viver-course
part and the right bank of STAI3 + 300 for the draining of inside

water ‘as well as for securing the free-water functions against the

abrormal flood exceeding the plannéd flow,
) Artanged_pdéitidn qf”open levee 18t
" Left Bank: Sta.154180, Sta.15+850
Right Bank: ~ Sta,134330 ' '
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2. éévétmént:

l) Levee

In order to prevent the damage at flooding time,lit is deQitable :
to make banking revetment.‘ Such existing works have been dotte with
dry pitching for all the sections at the upper stream of nghway s
Br. (STA4+300), and this existing section will e utilized as it is.

hmbarkment will be performed for the part uhere there is no '
révetment at STAZ4500 - STA44+300 and the whole section for new con—
struction of embankment.

2) low water Channel

This revetment is desirable for the whole section as a rule,
in order to fix the river course. : :

Whereas, in the major plan for riparian improvement, “the follow-
ing matters will be considered.

(o] Sedimentation occurs at the river course by the supply of
‘sediments from the upper stream in rafny season, thus it
- is necessary to remove the sediment at the tiver-bed at
eVery dry season.

Also, gravels are collected as materials for construction
even from the river course, therefore, lower -water revet-
 ment will danage or disturd the collection and éxclusion’
of sediments, and reversely, these works will induce
' unetable revetment. ‘ : '

o Fixation of lower water way will be made by: the maintenance
" and management of urgent restoring measureés and for the.
exclusion of sediments, and it is desirable to reduce the
. construction-cost as much as possible.

Nith the above considerations. lower water way revetment will be
arranged under the following policies.

o The establishing section will be as little as possible,
and it will be only the section, for protection of the’
pier.

‘0 The concave side of yiver bent will be constructed with _
Goryne work. :

3) Land side

In the past rvesult of damage of the bank, the damage of the bank'
was observed from the land side slope. o

Such sites will be protected with the land side revetment for .
leg—part of the land=-sidé inside slope of the bank by ' .
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_installatlon of the back reVetment.

b

Also. land-side revetment will be done for the preventibn of

: the damage of the land-side slope due to the overflow as to the bank
_without freeboard at the river mouth. -

TABLE WI-T MNDSIDE REVETMENT
Bank Side -xi' - Section S Distance
NI e (km)
o ."'sm 0+50_-sn1+600_"‘1 55
Left_' e S ——
| ST - S‘I‘A 9 4250 2.25
';st_A.'_ 0+ 50 .—'-s_'rA-.'l__-I- 0 -0.95
USTA S D STALD 4280 1.28
STA.134330 - STA.14+° 0 0.67
Total . ‘ S ',,.”-j__aj 6-76 o

The abOVe mentioned arrangement for the revetment of the river
course is summarized in Table IV-& : : : : .

For tha land-side slope, Grama grass oz‘ Gogon grass w:ll be
planted as veg‘etatlon. L

.3, _ uroyne

1o order” to protect the céncave side of: r1Ver bent of river
- eourse at the lower waterway, 3royne will be established at the
: outsldu 6f the bent of waterway. o T i

In view of statisttc researches, the deep excavation at - the bent
will be’ made in the range from the end-point of the curve at the
down stream to the distance of 2b in the right drawing with the
startiog point of the line of maximum depth hitting the river-side
by the distance of b fn: the dt‘auing, uhen river—width was regarded
88 b. b .

: ‘Ihe groyne at the bent in the section of river course uill be
established {n each section as follows with the target of the range

of deep excavating water,
FI_GU_RE -fit-191
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_TABLE MNI-8 . GROYNE]

Bank Side Section‘ : | 'Disfa'nce-_

STA. 1+180 - STA. 14830 650 m.

-  STA. 84940 - STA, 94400 460
TLeft et et <
o STA.14+170 - STA.144710 = 540
STA.154680 - STA.15¢840 160
STA. 24580 - STA. 3+ 50 470
| STA. 7+ 0 - STA. 74680 680
Right i I )
STA.124240 ~ STA.124790 550

 STA.154680 - STA.154840 160

'l..- Piver bed p[otection .

_ The spot of Bacolor Br.l (STA 2 330) ls a dangeroua site of
Washing excavation, because of shallow bridge-pier base, therefore,
revetment with gabion cyllnder will be dons in a distanée of 60 m at! :
the upper stream and 110 » at down stream of the bridge.

‘ The base of Bacorol Br is a condition for decidmg the
longitudinal sectional shape of the river, that is, the excavatieg
depth of river bed will be decided by the depth of the bridge-base.

S Therefore, slope of river-bed at- the down stream will be steeper
than that of the river bed at the upper stresa from .the bridge. In
order to aveid the unnaturalness . of ‘such slope of the river: bed, the

fall work at fts height of 1.4 m will bde establlshed at the down

stream fro- the bridge.

Concrete-structure will be urisuitable because the ground 1s soft,|

?'therefore. the falt-work will bé done with 2 stages of 0.7 m within the |
range of the above mentioned revetment work. _ i
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3. 4 Sand Arresting Basin Project

1. Basie Prineiple o - B
The sand arresting basin is to allow settlenent of sediment
d1scharge, beyond the éontrol capaclty of Sabo faczlitzes such
as Sabo dams in the up-stream area, over a part of the river
channel in the down-stream area, The effects of the above is.
more promdnently observed where an allowable sedlment discharge

' In the down«stream are smaller,

In this Project, the basic principle of Sabo is’ to check up
sediment at its oraginal prcduction area by c0nstructing a-
group of Sabo danis ‘over the up-stream mountain areas. However;
due to tOpographical and geological conditions, there are L
limltationa on location and nnginitude of Lhe sand arresting
basins, It is practically impossible to regulata the entire
sediment discharge by means of the group of Sabo dams. To
compensate the sediment regulation volume of the group of dans
and to prevent sediment discharge to the down-stream area,

an excavated aand arresting basin 13 proposed under the principle
as described belOw. '

(1) Subject Section _
The prOpOSed site of the sand arresting basin is from the outlets
of the nnuntain area to the extireme up-stream of the river.
channel, and the section on- the plan is points between STA 26 +
we (No. 1-A Groundsell Spot) and STA 15 + 950. : '
(2) Location of Sand Arresting Basin
The proposed sand arreating basin would be in the form of 1)
widening of the river channel, and 2} exeavation of the river
bed, and after the’ c0noletion, the required. sand storage capacity
may be secured by periodxcal eXcavatiOn and the resulted earth

moving.

Now, location of the proposed sand arresting basin would be:
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 + where a aufficient fequ1red land 13 Secured
+ Nhera natuhal topographical conditions warrant
a tendency to a smooth sedimentation |
+ where hauling of earth from excavation is'
'oonvenient ‘

After takihé'bhéfabdvé‘ihtb'cdnéidcratibn;'the ocation of the
 proposed sand arresting basin is determined at the fan-shaped
 delta in the up—str’eam of the Mancatian Bridge.

(3) Subject Snnd Volume 1 o
Though, as mentioned. in the foregoing, héek—up of sediment
discharge from the nbuntain area is planned to be perfdrmed
by means of the group of the Sabo dams and the sand’ arresting
basin. Houuvor, according to muzconstruction schedule,
construction of the group of the Sabo dams is not completed
yet at the time of QOmpletion of the river improvement project
including the gand arresbing basin, and as the result, there
is a shortage in the sedimenb regulation voluma.

Therefore, the design sediment discharge are established in two
WAYE === 1)  peried after completion of the Sabo facilities,

and 2} temporary perlod during construction.
+ Subject Ear’oh Volume after Completion of the Sabo Facilltles

-_Sediment discharge, at the time of flood, to the fan-shaped
‘delta upon completion of the Sabo facilities, is the total
_ ddischarge, 1,849,000 cu,. m,. from which the regulated volume _
by the group of Sabo. dans, 1 01:,,000 cu, m,, and sedment
: discharge flowing to. the downwstream river. channel,
- 144,000 cu, m,, are deducted. Also, annual mean Sediment
- discharge, after. completion, is the volune equivalent to
. -the annual mean sediment discharge before the complebion,
328,000 cu, m./&ear from which the regulated volume by
the group of Sabo dams, 24,000 cu._m./&ear, and sedlnent
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discharge flowing to the down-stream river channel
30,000 cu. m. /&ear, are deducted. : :

Therefore, the subject sediment discharge upon c0mp1etion f:
of the Sabo facilities is as shoun below.

Heaviest Flood : o 691 000 « cu. m, .
'Annual Feén . . 2?&. 000 cu., m./year

+ Subject Earth Vblume during Temporary Period
during COnstruction ’

The oonstruction schedule of the Project speciries the
oonstruction period of five (5) and fifteen: (15) years.
for the river improvement and the group of Sabo dams, -
réspoctivoly ' Therefbre; during ten (10) years after
completion of the proposed river imprdvement uorks, ‘the
- sediment diacharge regulation capacity at heavy floods
falls short of the design discharge, 1 01&,000 ¢u, m.

S0, under heavy floods, sediment discharge beyond the

. above-mentioned regulation capacity would be carried down
to the ran-ahaped delta zone, Therefore, during the
temporary period -~ from the ¢0mpletion of the river
improvement works to the conpletion of the group of Sabo
dams —~ a temporary reserve is set up in the capacity of
the sand arreeting basina‘. ' ‘

The subject sediment 'discharge in heavy floods during the
: above-mentioned temporary period is determined. in. terms
:of the sediment diScharge from the mountain area at the‘
time of completiOn of the river improvement works, At
this stage, sediment discharge regulation of the’ Sabo dams
_ at the time of floods is 499,000 cu, m,, and this is a
short of 515,000 eu, m, against the design discharge ;
regulation of 1 01&,000 cu. m, ' : o

_ As an aid to enSure the safety, it is desirable to establish
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2 room for a etorage or 515,000 cu. m., however, 50‘% of
515,000 cu, my ‘fe aecured for the relief tsldng such’
facts as !‘roqumcy of OCcurence of heavy floods’ is

- relativoly low, and the period in queation is 1uﬁted
to ten (10) ysra Only, into consideration. . '

'_ Alao, ts aml mn sedinent discharge durin.g the same
period is oonsidered in storage in the Sabo dams to be
constructed: in- sequ_ence, it is not considered here as the
subject ‘sediment dlscharge. Accordingly, the subject. .
B -qediient_ diachafg'c during the temporary period is
established &9 below.

_H'gvicat Flood ¢ - = 9&9,000;cq. m.
Annual Mean 1 Ocu,m,

| 2. Alignment kR
The alignment of the dike vill be according to the draft of

B.P. H.._and (he exist{ng dlke 2 7km up the right band of the West
Mancatian brldge wlll be extended 900m upstrean to be attached

to the mountain. = The downstream-trom the bridge will be
according to the B P, H.‘proposed dike alignment, which will be

connected to the alignment of river course in the midstream in the

nelghborhood of STAZG. As . the lefthbank dike is- located_a; a
-higher'ground than thé‘right bank. no dike-iﬁ almﬁSI bécétqarQ‘
_1herefote{ a small dike with a height of 0 Sm and a vidth of bm

concurrcntly uqed for the maintenancc road will bé planned.
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on lhc left hank thiq alig;mEut wilf be\Qf é.;éﬁﬁdéa.gﬁabe_ol the
draft of B.P. H.. no continuous levee is .zé¢ép£ed: 5@% an qpéq_:
levee, for the river of mo#ntainous tegioﬁ;'ﬂThié'Sﬁgjl;d?kéégi]l
extend 7.4Xn from thé pivot of a folding fan of &TA 234 3500 to
the downstream river cOurse. fhétélﬁill'be ésﬁgffuétéd an.opén
levee at three places of STA 21 + 150 STA 13 + 100 and STA 21 &

. 150 in order to introduce valley:waser IrQn_the lefF bank.

Thevre are-seﬁéfal.ﬁquses in thé.area gntlosed gy‘both the
'kHanéatian brldgeg.:S§itﬁat a-fing dike will Be’planned'for

prétecting thesa_propér{ies._

3. LOﬁB{tUdiﬁéi 'prdfile anducros;—s;cgioﬁ. _

. in the case of lhe longitudinal alignment.,the present bed
slope of 1[70 will be used without change, for 2 lkm from. k
STA 26.{ 400 to STA_ZQ + 300, and the dqwns;ream frpmaSTAf2& +
300 will-bé'qué'an-excavatéd rinr cou;ée, T;king:int;.cdnside-
ratien the riQer bed fixing'aﬁd the sand érreqfing Basin which
ntilizes a broad river wldth of 700m in the neighborhood of STA 20,
the slope will be detérmined 1/70 and that down the Hancatian
bridge of the downstream, 1[90 then the river coursc uill ‘be
c0nnected to the downstream one.

The river width of the upstréeam will be determined from 200
td 100 in the gorge, 650m in the sand afresting_basin, 75 to 110m'
at tﬁe East and West Mancatian bridges fn the river hed‘fixing,
then 200m afrér confluence; thus. it wili be 120m in the river

course of STA 15 + 950 of the downstream.



.4. Facility plan

The sand arresting basin shall be divided into the following
areas. Individual fonctions shall be distinguished and thea the
facflity plan which mects the respective requirements shall be

established.

‘Seleétion of performance methods and the: facility

construction are given in 53,

n
| .Stretch ..,..a......sa'STr’n;Zﬁ + 300 "_ STA-ZO + 650

3)

2

Valley .........;.....'The_ dam point ~ STA,24+300

Flow training

- 8and arresting basin.. STA:20 + 650 - STA.19 + 550

Diversion and
confluence ......... .. STA, 19 + 550 - upstream end
of the channel

l) Valley area

, This valley area will be the 2,2 km long leVEe utilizing the
natural valley from the 1-A dam poiat to sta. 24+300

The both cliffs of the valley have sharp slopes and are tower-
ing Their top of slope is brittle, the traces of collapse plagued
by high water and weathering seen at many places.

' The objectives of plaﬁﬁing the facility in this seétion ave:

" To restrict the further progress of the cliffs'
“collapse, and

To prévent the passing downstresm of the

sand produced due to the side evosion of

the cliffs and at the river bed, in this
' section

In this way the facility plan shall be established as follows:
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(1) Groyne work

Groyne shall be provided at the base of the cliff slope in
this section for the purposes of veducing the impacts caused by
streams and runoff sediment at flooding and preventiag the side
erosion of the cliffs through the effect of sedimentation near the
groynes.

.

The field reconnaissance has shown that seme of the sediment

. effluence from the mountain contain gravels of the sizes larger than
10 cm. Considerfug this fact, the Groyne Type 1:.shall be employed
as the construction of groyne capable of withstanding them. The.
Groyne Type l will be L = 30 m at 100 o pitches.

(2) Ground~se1

Ground sel is to prevent the sand produced at flooding in this
section from’ passing downstream. .

The . ground-sel shall be provided with ‘a waterway It can be
considered that the’ discharge which .the watérway will haidle shall
be, at the most,; Q = 520 n lsec of the ten-year frequency at
which small’ and medium high water o¢cur,

Where Q = 520 m3lsec., the Cross section oE the waterway shaill
be H = 2 50 m and B=70.0 m.

Het masonry shall be adopted as examined in &-2 5, which will
cover the sections of STA. 26 + &00 STA.25 + 700 and STA.24 + 300.

. 2)- Flow training sttetch

Flow training stretch shall be allowed to run a total of 3,650 m
over $TA.24 - 300 to STA.20 + 650 where there is almost no lerge-
size runoff sediment unlike in the valley.

The main_purposes of the facility plan for;thié-section afe

To prevent, by fixing the excavated channel
course, the disturbance of the stream couse
at flooding and ailou the design high-water
discharge Q = 900 m3/sec. to safely flow
downstrean,

To prevent the side erosion of the cliffs near
STA.24 + 300 to STA.23 + 400,

Te serve as a high- water chamel revetment
_and maintenance road, and

To drain the_landside water. .
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(l) Groyne work } o _ _
(STA 24 + 300 to STA 23 + aﬂO)

For ‘the purposes of preventing the side erosion of the cliffs
and stabilizing the excavated channel, a. groyne shall be . provided
~ for the full breadth of the high-water channél.’ The groyné shall
be of the pile ‘dike with its réasenable pitch appfoximately 1.5°
‘times of the river bréadth; on 100 @, which has resulted from’the
views on the meandering excavated channel and the sedimendation.

(STA, 23 + 600 to STA 20 + 9060)

Agglomerate is exposed on exists near the gfbund surfaces of
the levees on the left and right of excavated channel. From this
fact, the groyne to’ protect the levees 18 not’ “required at the
présent time, but that to stabilize the éxéavated channel shall
be provided The required groyne will be of the plle dlke having
L = 40 o at 100 0 pltches¢; :

(2) Embankment of Levee and Revetment
1. Left levee

Filling will be performed to form a maintenance road having a
crown width of 6.0 m, hight of 0.5 m and slope gradlent of 1:30.
To protect both the landside and riverside from gu]ly erosion. -
Sod faclng shall be carried out on these sides.

2. Right levee

“The dikes under the B.P. H plan have been completed from the

_ downstresm to’ STA. 22 +100.° - In order that high water not be allowed
“to flow into Porac when the excavated channel has been disturbed

at flooding, the section of STA.22 + 100 to STA.23 + 100 will be
extended in length using the type of bank established by the B.P.W.

3. Open levee

For the purpose of drainlng the landslde water, ‘an’ open bank
shall be provided at one place on the left bank side near STA.21 of
this section., .

3)' Sand Affesfing Besin

The section from STA 200+ 650 to STA 19+ 550, totalling 1 100 m
in length, has the largest crOSS—seétional area over the average
river breadth of approximately 800 m.and along the entirc length.

- Utilfzing the large river breadth, this section is chlefiy intended
to control the design sediment discharge Q= 835 000 m3. :

(l) Shape of sand arresting basin

The sand arresting basin shall have a sfze and ¢apacity that can
control the design sediment discharge, Q = 835 000 m3. TIts plan
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{2) Ground-sei .

The sandarcesting basin is of the excavated channel type so as
to control the design sediment discharge V = 835,000 w3. For this
reason, both the inlet end outlet of thié sand arresting basin shall
be protected in the river bed to stabilize the river bed.

;‘:;ﬁcfduqdféél;shéil_béjcéépdééd 6f,¢anrete;' The watérway, subject
to the middle flood discharge Q = 520 m3/sec., shall have a cross
section consisting of B =70 = and H = 2.5 m. _The planned wing
extension from the protected river bed shall be L = 150 = both for
the outlet and inlet, subject to the design high water discharge

- Q= 900 @3/sec. ' S . . :

(3) TGroyne work

To assure the alignmeént of the planned sand arresting basin,
pile-dike type groyne shsll be provided on the left and right banks
at STA.20 to STA.19 + 700 near the outlet of the sand. arresting
basin, the Groyne being 50 m long, at the pitch of 100 & on the
left levee side and 40 m on the right levee side which shall become
the concave side of river beat. o .

(4) Gabion eyifnder

. - .For the purposes of stabjlizihg thé_inlei and outlet of the sand
arresting basin and safeguarding the protected river bed, the slope
face of the excavated.channele at the inlet and outlet of the sand

arresting basin shall be provided width gabion cylinders.
. (5) Ewbankment and maintenance road

J __ Thg levee under the B,P,H,'plan has already been constructed on
the right bank side. -Therefore this plan desires to utilize the

" completed levee 1in its present condition, but the maintensnce road

hi;lng a crown width of 6.0 & éhéll'be provided on the left levee.
side. . .
o o (B) Temporary Ritef Bed -
_During the pérxod, qf{er completion of the river improvement
works, and before the completion 5trtﬁe'uprks.éf the proposed
up-strean Sabo dsms, there is possibilities of occurence of
 sediment diecb#rsg above the sllcwablo sedimsnt discharge of
QBS,OOO c@.,n;,,lefbgulnto the abpvewasngionod q;céaa_ :
sediment discharge, the bed of the sand arresting baein is
_furthet qxcgvutéd'teﬂpbrarily by aboul 50 ¢m from the
design level to secure 949,000 cu. m, in the entire sand
srresting basin, '
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shape will lb'e as 111'usuated below.,

| m;s A mes'a T,#_E;c_ TYPED

Jud;ing specifically uhich shape is the best is difficuit
However, as sediment gradually moves upstream from neat the inlet
if enlarging the river breadth drastically at the upstream inlet,
the effect of sand arresting basin shall be reduced and in turn .
adveraely affecting the upstreams side.

.Usualiy the past records indicate that thée besi 1s at angles
of 30° to 60°. For this sand srresting basin, adoption of No.3
type is most reasonable with regard to the plan shape of the river
and the downstrean and upstream formation of the sand arresting
basin, and _shall be approxinattly 40°, :

'Alao, in detérmining the ngn:ltude ol‘ t,he u.nd
srresting basin: -

+ avoid carpoaed rocks as seen in the up—stream in the
' Near STA 21
-+ hydrauliéally s:ooth connection 1n training dfke e N
, sand’ &rrcstin.g basin —=- branch and Junction
+ taking nfety of embankment into éonsideration, &
' sufficient apace uy bave to be aecured ‘between sand -
"amatin; basin md cnbankment _
4 the maximnm depth of axo&vat,ion 1s fixed at 5 meters
as the foundation of t,he pmposed ‘sand arreat-i.ng basin
fo s rragile aandy soil, and an excessive axoavation
is not suitable when steadiness of the excavation _
mll io_eon_aider_ed.

Taking an the above-nentioned 1nto oonaiderat.ion, a pocket. :
as big as possible was pla.med.



ﬂ) DiversiOn and confluence

The diversion and conf]uence area runs a total’ length ‘of 3 600 ]
from STA. 19 + 550, the outlet of sand arresting basin to the termina*
tion point of the channel., Near STAI18 + 450 Porac Anjeles road
vuns across the river, with 75 & and 110 nm bridges on the east and
vest levees respectivély. The- river has left and right diversions
vhich confluent at the downstrean. v :

On the ahcsl ‘are. living Hacatian residents, vith such present
sttuation as backgrovnd, desigafng the facility plan- for this section
will: list the following main requirenents. :

i

";i~'Leadtng safely to the downstream channel the
the high water discharge flowing down from
the sand arresting basin.

C= :Protéction Porac residents’ living ‘on the
77'shosl frou high vater. -

- ?rotecting the bottlenecks of the both bridges
" on the left and right banks of Porac Anjeles
. road.

- Prateéting the levees |
- Draining the landaide water

e -Providing a fuse system against unUSual
: high water.

{1) Excavated channel

The folloving three alterﬂatives cah be considered aé the method
of operating the ahoal diverted channels L .

,@; " To allow the design high water’ diecharge,
Q = 900 m3/sec., to flow downstreas
through the diverted channels

b. “To use the rizht chennel _at the noraal
' time to handle small and: -ediun ‘high
water, but the both’ channels at the
B design high water time to let the high
__uater flow downstream
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_¢. I contrary €6 b, above, to use the left
channel at the normal’ time, while the
-right channel for emergency uge. .

. For Alteraativé a, 1t fs risky and undersirable to.thipk that

ca;¢ulateq;wgtef_djééhéﬁgé'éﬁal;;Bgfd!ﬁgf;éaga;}tbéjdeéigq,bigb_vater.
Mlternatives b. and c. have fntrodyced the concépt 6F moceal ond <
'émérgéhé?fuﬁe,'fTﬁ@IProbleﬁ'?ill"féméiﬁ;ih,ﬁhjch tp‘6séjat;the normal |

at'high_géter gs_ﬁ31p;y_qn:;héﬁ}ef;fleveg;;1}hinkingiyéggtbet vith
ndt allowiag high water to flow Into Porac side, the present plan

- Shall designaté the left channel for isse at the ndrmaljtimeﬂahdA,

The past flood ‘trace datd 'indfcate that the direccion of flown

the_rlgh;’bne'for'emefgénCy'usé{

__The {nlet of thé right channel shall be provided with a wet
masonry type ove;fléy,wgir_go‘distribute_;he'wa;er discharge at the
rate of Q1 = 520 n3/sec. for the left channel aad Qy = 380 m3/sec.
for the right ¢hannel. - R - EEE

.. The downstream at-the shoal is th€"confluencefdf[diVefted_éhan—
nels, which leads to the main channel. ' In the c¢ase of joining the
léft'aﬁ4ftightfbhanhéls‘tdgéther;’it'1sfcdpmohly recognized that :
the angle  formed by the direction of flow and the channel is pre-
ferably less than 15° hydrautically. ‘Therefore  the present plan
has determiaed the line of slopée of the left bank as 6 = 15 % and
that of right one as 8 = 7°, with consideration given to the présent
topographical condition, L e e

(- Ring levee

"'Fbr-the”pnrpése,oﬁ-protectihg Porac fésidéﬁté“living-éﬁ_the
shoal from high water, ring levee having a crown width of 6.0 m and.
a slope gradient of 1:3 shail be provided. ' The ridg dikes shall
- consist of the one at the upstream and the other at the downstream
between which Porac Anjeles road is to be located. :

1. -Upstreaﬁ:fing levee -

_'ThiS‘diké'uill_Be:H = 2,0 m in top and 750 o in length. ‘The
levee i3 an important facility to protect the residents on the shoal
" from high‘?étéf“ﬂhen-the‘upstfeam’éhaﬁﬁglﬁiSvdisfﬁrbed;';Thé;efote,
the ring leveé,slopg‘féce”qn‘the*rivér'side;shallibe'liﬂéd with wet
masonry and that on the ‘shoal side sodded with wild: grass.

2, _Dowhstream'tiqg levee

~.This levee shall be H = 3.0 m {n top and L = 580 m. . The dike
has less significance than the upstream levee, but considering the
uncertainty {n the direction of flow at high vater. time, the levee
shall have its river side provided with gabfon cylinders; 4nd {its
shoal side sodded with wild grass, e
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"3 Groyae work
, _fcféyﬁékﬁdrk“foi"Eﬁeééhéeefibﬁéaghéil:bé of pile dike type
infended to reduce’ the impact due to water flow and protect the

_{tiﬂgfleyéeS”;htﬁqgh‘thg]éffgéggdf‘sédiméntafiénhhéat;;he,groyné.

'3The.gfdyne?eﬁal;‘hélpioyided_a§ §he_céﬁégvézgidp of abent. It

. shall'be 40 m long and at a pitch of 50 to 100 m. The arrange-

- dent of ‘groynes shall be presented in the attached drawings.
_ | o 6.;'Garioﬁ_cfiinder. |
.7‘aﬂlép-diéméféfTéabidnﬁéfliﬁdéréf&hgii Bé:ﬁr6§ide§_6h the slope

‘face of éxcavated channel at the concave side of a bent, to stabilize

the channel, - ' : - B '
Gabion cylinders shall be'arranged as folioﬁss ‘

'$ta.19 + 730

- Sta.16 + 160
Sta.19 + 790
Sta.16 + 380

Left levee side: Sta.18 '+ 950
o . Sta.l5 + 850
Right levee side: Sta.19 + 240

con o - Stalls 930

t -1

R 1

- s, Revétmeﬁt~_ .ixlénd:main;epénté road
1;;fLév§é:shallﬁbe 6;O'm ih'éfo#niﬁidtﬁ?éﬁd”at a ‘slope gréd{ent-
of 1:3.: Foy: the. pyrpose of preventing gully erosion, the face 6f
river-side slope shall be sodded with wild grass. Maintenance road
shall be 6.0 @ in crown width, equivalent to that of the levee.

‘Left levee
- (STAI19 + 550 to Porac Anjeles road)

_ ._',_This seétibn of .the "levee shall be approximately 1.5 m high,
protected with wet masonry., : : B LT

-(Porac Aﬁjele; road Eo'sTA;16_+lﬁsb)i'
_ This;sﬁall be the wéiﬁfégaﬁtefr;ad thch;alsq shall play a role
as a open.bank. The'faée_of dike shall be sodded. :
© (STALLG 4850 to STA.16 + 150) - R
.ﬁlﬁﬁﬁtggiﬁéiéiiﬁéiﬁ.;n tép, pt6té§ted.§1£h yet hasonry.
: nght.leteé | | |
‘? :;_fC§nf1uenée'froﬁ Porac_Anjeles foad) ’

f.is':ffﬁe Levég;An8 i;51;ré§étﬁent have_already_ﬁeen comﬁletgd under
~the B;P.H.‘plan,'and'therefofe,}this_leveé‘shall-be utilized for

the pregent plan without any lmprovement.
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 (STA.18 + 280 €6 STA.17 ¥ 150)

Approximately 2 m in t°?;_Pf°te¢téd‘“ith'wet_ﬁasdﬁry.
(STAL7-+ 150 to channel's upstream end) |

; PR

'A'maintedahcéffqa3'bf;ib'eﬁ“iﬁfill'héight;;théffaéeﬂéf'itg

slope sodded. =

6. Ground-sel + - |
Férithefputﬁpéé’pf st§5i1izidgi}ﬁé‘bi€f§ dff}bérﬁtidégs'gﬁéé_ 
the chqhﬁélé'@n‘thg;leftﬁaﬂd‘rlghtisidéé'of'Potdcfﬂngéles*rcdd,'ﬁetﬁ

7. Retaining wall

. For the purpose of preventing the abutments on the both leveds
from collupse, retaining walls shall be provided at' the bottlemecks
of the lefr and righe banks of - Porac Anjeles toad. - The retaining
walls shall be 0.5 m wide in crown, 0.1:1 gradieat in front face,
05 . in vear facé;”h;?;mfiﬁ'héightl‘ﬂThey shall be of gravity. - -
‘type. - .o T T U -
New retaining walls of 100 n long shéll'be;pibvid¢d'ékéiﬁ§fﬁfﬁé'
. both levees of the left side channel, the existing 50 n long retain-
ing wall.on the right side levee of the right side channel shall be
further éxtended by 50 m, and that (30 o long) on the left side levee
shall be further extended by 70 m. S o '
' 8; Open igvee
(Left levee near STA.18)
This open levée Shall.be;iptende& to dfaih the“landside'uater.
(Left levee at STA.16 + 150)
An oﬁen.leveg.'cdmﬁiﬁedfwith fuse'fécility:fqr dewatering the
‘landside and ‘unusual high water. The shape of the open levee {s
shoun in the attached drawings. - ' :
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Check-up ol‘ Sand Storage Cap&cit.y e ':"-

231nce the ailt gradient of . the asnd basin is govérned by suchr_
valuab];es u ﬂow resime, grain size ot sedimnt, ete., 1 13

rather difficult to theoretically determine silt. gradient of

amd arrest-ing baain. ht. location S N
the fan-shapod clelta whex'e a eteady eediﬁentation is Observed,,
the gfadient 1a gmerany :I.n the range as ahown below. ' S

‘- 1/60 1/&0

' Accordjngly, ailt gradient. of 5&1, 1 = lm is conslderlng, _ _'

e the a:llt volume of t.he sand baain muld beoom
about 818 000 cu.__. Th:ls is enough b secure the required
aedimenb atorage volm. Also, the silt. volume during the
temporary period is 1 025,000 cu, m., and this satisfies the
required deaign value. _ :
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'\"3-5 Levee and Othér Structures j .

SRR ‘_ Stability of the Leveo‘;
| (1) Standard section‘ : 1 _ : _

: T'hé Séétion of the levea to ba newly bullt wmbé.

; | the same wi.th that of the existing 1evee- thae crown width

. will be 6m and the slope gradient, 3 : 1. o '

However, the mosl: downward levee will be a temporary one :

:'without freeboard

| FIGURE TM-22

Levée Section of Geneval Area. |

)
\
\
o

' Temporary Levee Section of'DOWnstream |
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H.‘(2) .étaBififj:férﬁélidiﬁg'éf the face bf-sibpe:‘u

1) Examining conditions: =

 FIGURE 1i1-23
8000

L.6.97"  repzstee

HWL.5.142 o
o spoVmd T T
Figoym =

¢= 0l

“F s Mt
020 Vw2 ¢=34"

71,45 Vmd
cs20 Ym?
get0* _

ii) _célculation of stabilityt
The results of calculation of éirculér afe
slidiong arejshoﬁn.in Fig; 1v-21-and -2.
The foliéuingrtable givés the minimum saEéty

factors under various conditions.

The lninum safety factor for siidtng of

the. face of slope (Section of STA 3)

[ Channel : Rife_r-_-sid_e ) Land-Side
Condition -_Slope _Slope
L ‘Yo Water - .1.9% 1.93
Normal Time  |—-- : : - S
| : High Watér | . 2.03 - | . 1.5
© | vowater | 1as | 1as
Earthquake - s - romms ‘
' "High Water 1.00 . 0.66
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AécOrdiﬁg'to_the res;lfs.df:calcﬁlation?_?hére is a bfbbieﬁ
' ' o . SRR
cundérﬁihg the stabili:y at the time of earthquake._ Houever. in
view of the present ¢1tuat10n of the Pasig Potrero rlver, in whose
'qurroundings of river ¢course are few properties. it is advisable

Lo cope uith possible danger due to earthquake by maintenance and

repairs.
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FIGURE ]1[-'2‘4-{_:_ | .STAT‘IQN.—*:" 'secflon; |

. _ll'f_-bl |

STATION=3 SECTION ..

: N =R
3024 2210 2100 2zs3 3308 869 HWL:=5309 (X-0)

P31 4500 2153 1693 1503

477, ¢4
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FIGURE M-24-2 | . LSTATDESSETON

" RWL 5309M(K:0.12)

s oasr owms orrd 0750, oﬁz-ﬁ_'ﬁn '

STATION—= 3 SECTION .
ol (K:0.12)
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(%)) anminatiou o{ piping.
EExamination conditione

Section to be examined'- The SémEISéétion aé

that . for the calculation of stability .

(Refet o para. 3*5. l' (2)-)

.;Soil condition. Unit weight of soil conqti—

‘tueats (Gs) 2;57 kgfem

| Void ratio (e) = 0,5&

i;Coeffiéjent qf;péfieabili;y (kiz= 1.0 % 10-3
'Examinafibn by:éri;iééi hydfaﬁiiéigfédiént
'ﬁhefe'thefe‘is:q differéhcé‘in the siége of
‘Vatefvié:grouﬁd ;nd thé_ﬁatér ié in a flowing
-étéfé;-thé-EOIILéonstiEUenis dndefgo_infiltf

ralibh'préssuré‘aldng'tﬁé stream line. Then,

if”fhé'ﬁydfahlic:gradiént caused by the

diiference in stage increases more than a cer-

“tain'lihit; thé’soilfconétituenté sfaft moving.
* The hydraulic gradient at the time the soil
1>conqtituents start moving is called the
"critiéa} hydraulic gradient. which can be

'caléuiated by the - following formula.

" Where It Critical hydraﬁiic gradient

Gst Unii‘ﬁeighf.nf soil éqnsfituents
(=2.57¢/m>)

et Vold ratio of sotl (=0,53)



(i)

2. 57 - 1

€= T¥asy 1'026-

: while,'iﬁé hydraulic gradient in the dike can be

caicﬁlafed by the following formula.

H1 - H2
Mot

Wheéere Ic: 3Hydraulic gtadient

‘le' Stage outside the dike (bL 5 142m)

H2: Stage-inside the dike (EL. O.Bm)

L ¢ Horiz@ntal_léﬁgth of the infiltration
. section (29,994

5,142 - 0.800 _
1= 35956 0.144

As the hydraulic gradient (1) is considerably lower

in value than the critical hydrahlic gradient (e,

safety is ensured against piping.

Examination by Justinis critical velocify:

Paying atteation to the energy of velocity of flow
of the water flowing inside the ground, this

me thod is.based on the thlnking fhat when the

velocity of f10w exceeds a. certain limft, soil

'constituents are caused to move and the piping

phenOmenon occurs.  The then velocity of flow is

calied critical velocity which is determined

'depending on the nature of soil.

Justin pfoVides ‘the varfous particle diamcters of
sofl constituents‘éifﬁ the respective critical
velocitfes of flow as shown in the following

table.
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TABLE- III—Q;CRITICAL FLOW \«’FLOCITY FOR BAD GRAD]NIG

DISTRIBUTION
Sumple No. | Grain size () wlﬁéi‘i;‘i‘.‘:‘;}‘:}; ;
1 10~ 1.8 | oz |
2 28— 34 | odw
3 To < vz | o100
1 'ibif j‘g; 0;35;::5 _._,,_:_6;035 3
5 0.4 e 07 | QHOQPTQ_.i
6 T0.25 0.5 S ;5 k‘ 0.042
7 0L o%, 0.25 .03
8 o, 075 — O.ii ' IN 9_ ;6;6i5
9 0.014 ~ 0.015 | om0 |

n:ﬁhilé}.thé infiltration ﬁelﬁci;y'iqéide_;hé.grpﬁn& can
_be calculated by the following formula.
V=K1
.ﬂﬁefé \'H lnfiltration'velocity | {cm/sec.)
| K Coefficient of permeabilityf(-l.o_x 1073)
_I; Hydraulic gradient'(= 0.144)

| G'=11.0'x 10 % 01144 = 1.6 x 1074 C””ec

The calculated infiltratlon velocity 1s of a small value
in terms of order compared with the critical veIOcity, s0
that it is safe fr0n piping

(4) . Settlement due to Consolidation
_ It is estimated in the light of the results of 3011 test
cOnducted at the locatlon of the High Hay bridge (Data Ho.1- 7)
_t‘hat the silt 1ayer distributed downstream from the point of
‘Sta.4 will consideraly settle after banking. -
: However, acCotd ng to the actual measurenent of the

' settlcment due to consolidation in the neigthrhood of the
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:.above point; it is recorded that the eettloment due to
ltonqnlldation resultlng from road filllng is 66cm, as )
‘ comparatchly small value, for two . years. Judging Erom the

- trend of decrease in settling velocity. it is cOnsidered that

'this Vakue can be taken as such the consolidatidn has ended

'3approx1mately 901. Seeing that the actual record is as above

and that the planned height of dike is almost ‘the same as the
heigbt of road filling {load) under construction, 1t is
estimated that the settlement due to consolidation after

banking is approximately the measured value mentioned above. .

" Accordlagly, it may he determined ‘the extra-banking to com-
‘pensate for the gsettlement due to consqlidation is approximate-

1y 70¢m,

Revetment

(1) Selection of kinds of work:
The revetment of the face of slopeé consists of sodding,

hurdle work, creting, masonry, eoncrete stab work, asphalt

‘ facing, etc. (See Table IV*G )

In this repairing project, appropriate ones of them will

be used taklng 1nto Consideration the availability ef materials,

‘their durability and strength, workability, and ‘the cost of

work and so on._

The naterlals which are easily available in the area
concerned are sand, stone. weod bamboo. etc. ludging from
the fact that the present revetment ‘is of dry pitching, it is

reasonable co uqc ‘stone materia}."



TABLE T~ [0} THE EXAMPLES oF REVETMENT

IrwelaeFervee RICTVRE -‘ EXPLANATION
;g R "*‘oover the face of the slope by sodding 5
2 o B _p].acemnt. above the ordimry wter levol
> E of the sléw-st.rea.m section’ . S B
gg normal veloeity of flow bat.ween 1 and 25
oG m./see. appﬁbx. R - S g
n> S
= " fabricate .'fa_scix%e into hu.rdles , and fill
o with cobbles, boulders and gra\rels
'6' : relatively hlgher roughness, and lowsr
E:‘;: eoats ¢ o
*a'; suitable for-a slon—st.ream sect.:lon
5 : ' 1ack in durablht.y - -
O L
' cat Fata ] B
g S .:J :s’;._ . ‘.?.A.l“
© L paTh
- £ 5 )
B o

fabricate gabions with bamboo and iron
wire, fill with cobbles, boulders, etc.,
and lay on the face of the slope

- flexible and simple in use

- Yow durability against corrosion and
1npact. of floodwood, ete,

© GABION'

{

. STONE =~ PITCHING

.stbn'es' 1aid on the ‘face of the slope
Dry Vasmry - applica.tion w/o mortar -

reQuir-e use of consider-
© bly heavy stones to pre-~
- vent wash away by floods

B. ~'w¢t Masonry - applica_tibn_w/ rortar

DAY MASONRY

CONSTRUCTION
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| EXPL‘ANATIOH |

CONCRETE FACING|

"REFERENCL PICTURE

cover the face of the slope with ¢concrete
of 10 to 15 cm, in thickness .

,applied in. rabid stream section

lacks flexibility, hence, not suitable
for a poor foundation

ASPHLT FAGCING -

cover the face of the slope with asphalt

cOmpound

need Hell-rolled foundatlon

need a gentle slope, and sound foundation
treatment
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" FIGURE 11E-25 TYPE OF REVETMENT

. WET MASONRY =

s -

 MORTAR /=8t
_COBBLE(B 206m)] S

O

.r{ i'%ﬂb;;éé;:?;; :'»..i.:r N
o CONCRSTE BASE

HOQDEN_PILE

(BRUSH WOOD).

LAND SIDE RERVTMENT .
(GABION CYLINDED)

- -FILTER
(BRLSH WOOD)

C g

 LOW WATER RERETMENT {GABION CYLINDER)

" FILTER
(BRUSH WOOD)
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.0f§tﬂe tcvetmcﬁt‘using-Stoﬁc; the stohgest is the wet
'maSOnry.f The wire cylinder work is short. of durabilitv com-
::pared with other kinds of work but it txcels in flexibility
'and resistivity against erosion, being simple in execution
of work.f In this tepairiﬂg project, both of them will be used :
in combinatidn the uet masbnry will be u3ed in the case of

_‘revetment which requires sufficient strength to prevent

' :brcaking df dike, and in the case of the low flow revetiment
or the backing revalﬁent,thegavnjncylinder work will be

_ applied. |

(2) Standard profile
The type adopted to this Praject is shown in FIGURE 1V- 22.-

3. Groyne Hbrk
(1) Selection ‘of kinds of work:

The groyne work 1s a structure accomplished through

many years experience after installation on trial, and
- ¢consists’ of Various types. TABLE Iv-7-1 and TABLE 1V-7-Z show
some examples of the structure.

The groyne is classified fato the permeable groyne
and the impermeable groyne accarding to thelr structures.
lhé péfmeable'gtoyna {s made so that part of flow is
capable 0f_beiag pe:méated. The valocity of flow is

‘;graduccd by means of the members of.thc grOyne;-as a
| esult, settlement of flowing down sediments is pro-
motcd. Accordingly. the - resistance against flou is
'.lowcr than the impcrmeablc groync, so that the
stability of the groyne itself is good, and’ its maiu—

7tenancc is conparatively casy.
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TaBLE  JI~[l-] =, TYPE OF GROYNE

" GROYNE (TYPE 1)

Groyne cylmclers placed on a frame fabrioat.ed wit,h 1o,gs.
Gomnly used in rapid-stream sections

GROYNE (TYPE 2)

' Gabions are placed in 2 - 3 layers at right’ angleés ‘with t;h:e diveéstion
_of the flow, and on top of them more. gabions are placed as weight in
" the direction of the flow - - :




BRI

taste - J-[1~2  TIPE OF GROYNE

_GROYNE _ (TYPE 3)

-

) B

o

LW

V.U
=g
=

Piles are driven in several rows.
A reoresentative permeable groyne -

GROYNE -~ (TYPE 4

" NoB

-_COncrefé blocks are 1§id in bbﬁé%"

.
-
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;

The impermeable groyne is s0 cunslructéd'that [iow.'
fs not capable 6f béiug peréeated"ité water ublashihg.
effect is remarkable, but the res1stance against flow
is s0 hlgh that deep digging is apt to occur in the
surroundings of the groyne.f Therefore, it is neuessary
| to make the groyne flexible, og to protec? the surround-;“
1ngs of the groyne with mattreJQ, rubble mound etc.

- The Pasig—Potrero river included in this repairing
project has a bed Lonsisting of sand' therefore, there
.ls a fear that the surroundings of the groyne may be
. scoured. Thus, in this repairing project, it is deter—
mlned to use the permeable groyne excelling in stability,
and the skeleton-work and the pilg grOynes_will be
selected, The skéletou work is_a.s;fucthé uffén useu -
for rivers'uith répid sfream,'ahd hés”bigh tééistivify.
to the flow and run—uff gediwents.' The pile dike -
groyne is a type often seen in:rivérs withislqw.streamgt'

fn the case of the.Pasig*?Otofero rivér; there is a
pOssibilitf thatirun-dffs of cobble'uténé may pcéur'#t
the time 6f.f1uo§. The ukeietﬁnjwprk grOyue uill.be
instalied in ;ue”séutiOn‘uetween STAQZ?IGndSTA.'QQ,
and in'tﬁe downStreau fgom itg}the plile groyne wi11 .
be applied. o
(2) Standard profile

The standard profilc adopted to this Project is

5h0Hn in F!CURB iv-23 and FIGURE ]V 24,



A

. GROYNE (TYPE A)
FIGURE m-26{ o |

(SIDE UIEW)

2000 _ 2000 _
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4., Groundsel

(1) Selection of kinds of uork.

The groundsel for preventing the settling of'tivef: :

bed includes the mattress, masonry,.concrete stab and

the like kinds df_work.

FIGUREm 23 KtNDS OF GROUNDSEL

: Sinple constructién by

fixing fascine matiresses
with wooden piles

CONCRETE(iE)

Place wet misonry over a
gravel grourdsill. .

Construct apmns in both
up- and down-strean sides

Groundsill of concrete
construction

In this repairing project, it is inteanded to use

materials which are easily available and adopt a simple

method of work, and as a rule, the wet masonry work will

be used but two units .to be installed at the ends of
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FIGURE M-29! GROUNDSEL(TYPE AY
- T ET masonRY)

FIGURE M~30 GROUNDSEL (TYPE B )
S | (CONGRETE )

R N 415 000 {_385000)

[$,]

156000 - i00 Q0OtT0000). . 150000

L

2500
4 500

2000

"gn-'._
.\:3‘9 ’ . ’ o
12000{ 2 500!
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upstream and downstream of the sand arresting basin will
‘be of concrete structuré.

(2) Standard profile .
The standard profile adopted to this Project is shown

. in FIGURE 1V-26 and FIGURE IV-27.
; 5 Riug 1evee R
.In the case of the rlng dike to be installed 1n the sarround-
_.'ings of Hancarian village, the ¢rown w1dth wlll be 6m, the slope :
gradient, 3 : 1 in the section: Revettrent will be: apphed to the
face of slope outslde the IEVee and the upstream levee will be of

the vet mansbnry revetment-, and the downstream lévee will be of the

~wire cylinder revetment.

UP STREAM LEVEE

6000
RIVER SIDE - e
‘ WET MASONRY{ # 300" : '
GRAVEL ( __ 20¢m)
‘DOWN- STREAM LEVEE
- 6000 '

RIVER SIDE . | ' 18 o LAND SIDE

" N

" WIRE CYLINDER (8 430) 7" TR

"FIGURE W-31: RING LEVEE
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6. Rétaining'H311
(j) Qtandard ﬁectidn'

In the channel water of the point of the Mancatian
bridge which 13 a bottleneck a concrete gravity type retaining
wall will be installed just down the bridge in order to prevent
erosion and - collapse of the abatment. . The, shape of the section‘
of the retaining wall will be a traeﬁzoid with a front slope

gradienl_of.O.l t 1, and with a rear slope gradient of 0. 5 : 1.

'(2)_ Stability Comﬁnt,atidn _

1) Conditions

| R 3= 26,50
R TSR - d =340
In o $=17
; unit wt, of concrete
i ¢ . = 2.3 kg/cu. m,
-] o : ) ~ unit wi, of soil
N —\AS , o = L5 kgfen, m.
oazl psl. 238 |
3.32

2) Commt.-ation '
1) Earth Pressure under N'ormal Gondibions \
K ,

cos J» cds's

PA = 1/21 H2

cos_(d - J) 08 _J

cos 3- con(y +8) {1+ fHR G LIT Sl o)

.KA -
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ii) Earth Pressure durmg Earthquake
KAEF |
cos ,j cos <S

P PﬁE = 1/2!“ (1 - k]_)

'cosz{ 3+ +¢’) coss

oosa cos J eos (3 +a +3) {1 +‘[$:n (?’J:JL si:;) -a; }
_ . €03 + cos

Kag =

provided

Seismic ooefhcient., horizontal k = 0 12
" .o aom » vertical k] = O ) :
' : t,an-le k/(l - k),)

| Values of KA a.ncl KAE are commt.ed as follows
i KAE‘ = 0.538 :
- Under :_r;dx'-nal conditions:
TABLE HI- 121 STABILITY CALCULATiON (NORMAL CONDITIO\I)

_Itens’ _ VG MOy x(m) _M)
‘Concrete, 7 ) \ '
Dead Load (1)  5.08  ~ o, 313‘ - 1 590
"o s - 0.720 - 3.895
m . mo(3) 12,70 - 1.753 - 23,263
$0il Load 9.66 - 20537 - 24,509
~ Soil Pressure - - 89 - -1,567 -14.087
Total: ~ 32.85 8.99 38,168
: { . i ' .
M L L .
— . m— =o_1,93. — 2z (0,5
v 2 - 553

The remlt.ant. force of the load, V and H, rest in the area
within the middle one-third of the base of the structure, -
therefore, no tensile stress is observed in the structure.

'a‘ith regard to slide:

tan 3% x 32.85 = 22,15 = 8,9
this.sétis’figs 'mndi_t_ions go#em;hg slide,

tan f x {total ¥} x . (total K)
so the structure is safe from danger of slide.
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During E&i-thqhaké 1

TABLE I-13  STABILITY CALCULATK»!(EARTHQUAKE)

Iters _ ' V(t) -~ H(t) -x(m) vim) . ¥t-m)
Concret.e, SO SN L e o
~ Dead Laad (1)'; "_,5.03_':' - -_0.313; L - 1,530
n@ T s - 020 - 3.895
(3 12,20 - 1.735 -~ 22,263
| Soil tbaa"[ 966 - 2531 = 2509
' Seismie Force, R SEEEEE o
Dead Load (1) - 081 - SLS6T  -0.956
nom(2) -~ 0465 - -2,350  -1.528
" (3) -~ LS - ._“]...5567_ _  ¢_-_'2,570‘.
" Seismic Force, - ' . : | o
soil Load - - 126 - -3.033 0 -3
Soi) Pressure - 1093} - -1,567  -17.128
Total: 32.85 _1&.@9 2%

, Since —::—- = 0 805, obtainﬂd as the resul.t of the above— '
'mentioned commtat.ion, is smaller t.han T = 1,66, the

" structure in question is also safe against earthquake,
‘with regard to alj.de, 1t aatlsfies the mnditmns gbveming

Slide, : ="7.. :
o tand x total V = 22 15 is smaller than total K=14.99,

| the structure 1s aai‘e fron danger of slide.
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._3;6: gﬁgnﬁeltsraﬁlllc§p-‘ |
| z:l)i; Flow capacity |

This rivér 1mprovement.clcn is established on the condition
élthat it is posslble to flow the dlscharge of Q 120m3/sec. (pro— ﬁi :
babillty : 1[1 1year) on the low water - éhannel and that it is pos-;:
1’sib1e to’ safely flow the discharge of Q = 900m3/sec (probability :V:f
El/80year) | _ _ i .

" Fbr examiﬂing the discharge capacity of the deszgned river
course, the calculation of non-uniform flow is employed to calculare
the level of water at each pOLct of place._ The rcsults of calculation
- of the flows 1n the five casea of‘? = 120m3lsec (1!1 lyear), 400m3lsec.g
‘L(lISyear) S2Om3lsec. (l/lOyear) 900m3lsec. (llBOyear) and 1, 100m3lséc.f
_ (llZOOyear) are as shoun 1n TABLE IH 15.5 | R '
According ot TABLE I!I 15 : l:he designed.crowc he:r.g'ht of levee.

has enough Ereeboard ( 1. Sm) to enable to discharge the designed dls-
charge of qQ = 900m3/sec.'- Ibreover, the frcehoard under the gurder 7
of thc brldge which is a bottleneck cf the discharge capacity of flow ;

is fully secured as shown in the following table._

'”;TABLE',HL44_{ th&EE BOARD AT BRIDGE |
__STA. | 'NameofBridge | Free Board
STA. 2+330 | Bacolor Bridge . |  2.3m
| STA. 4+200 | Highway Bridge | 3.8 m |
3 STA. 18 + 400 - _ Mancation Bridge |~ " 1.9m

'2) Bed Stability
The stability of the designed river bed is examined from the .

point of view of the longitudinal continuity of sediment transport
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VARID FLOW CALCULATION RESULT

7 (PRO_POSED CHANNEL} :

STA Propbsed The’I'Opof o Water Level EL. (m) .
S | River Bed Propoaedl,eves Q=120 [Q= 100 [ Q =520 | Q=900[ Q= 1.100
o | -—,2.;,00"' %Z( g 58, “.1.000| o.700 | 1. s00l 3.500| 3.500
o.7| ~zamar | (¢ % | -o.2se| 13ss| 1. 930 s.179| 3913
1 .-_1'.‘_'9&4'51 o 238) ] -0.095 '1;55_7 ,{_3.130 - 3.898]  4.076
Crs| om0 | ¢ B8 | ozmal s.os2| 2.es] 4.13s|  a.38s
2 | -138 { g:gg) | o.ste} n.sss| z.sor| 4.1et|  4.a19
2.3]  0.2271 |  6.628 1.178 | 2.207| 2.87a| 4.370| 4.666
3 | oweed | E:8% | s.a07| 42| 4399 5.4z 5.527
o | sl (o Td% | s.asi| 4s09| 4018 s.ss] 6.2
4.2 | 1,517 ( }838) | 3.538 | 4.697 5.0291 5.942 6.364
5 '_2:517 1 '-¢_,§:_§3)1 | a.3s1| s.615] s.984| 6.858] 7.253
6 | asmr | {8%2) 6.365{ 7.600| s.000| s.748| 9.087
7 '7,350 (:{ fgg) 9. 327 ‘_10.4és -'16.79_6 11.508| 121.814
'8 y2.850 | (18:99) 14.201 | 15.232 | 15.444| 16.116| 16,314
o | 17sse | gg.gg). ] 19.309 | 20.287 | 20.477| 21.024] 21.187
10 | 2s. 319 (3.8 | 21.602| 25.814 | 25.530| 26.000| 26.266
11 29 261 { - | 33.23) ~ | s0.640 | 31.187 ] 30.320| 31.695| 31.851
12 | 385.143 | (3333) 36.469 | 37.220 | 37.381| 37.855| 38.070
130 oanen | ¢ 3323% | 43,041 | 43.646 | 43.886 | 44.331| 44.516
14 48.934 (gg'ig) 50.217 | 51.099 | s1.240] 51.647| 51.843
14.8|  b54.668 ( 88:88) | ss.011| s6.601| se.019| s7.401]| s7.764
15 | 56.668 | 30 By | 5090 58. 494 58,708 _:;59.205 59.380
16 | 66.668 70:88) | 67.351| 67.961| 6s.149| 6s.660| e8.882
‘16.2] es.ess | ."( 3% 23 69.220 | 69.783 | 69.083] 70.481] 70.715
16.4 70,668 (:1'328) 70.979 71.382 11.528 _:71.§56 12.156
17 | - 76.668 8.3 77,008 | 77.415 | 77.558] 71.945| 78.110
1.4] sz ( 85:88) 81.305 | ‘81.685 | 81.773| sz.015{ s2.122
18 | s7.me { 3%133) 68.'286 88.815 | 89.019 39;315 89.458
18.4f 03. 493 { 83:;8) 94;_194 94,781 94,989 95.509| 95.752
19 | 102.085 %5 102,622 | 103.232 | 103.401 | 103.868]| 101.077 |

' (to be continued)




. - 111 -

-i

Plﬁbt)g éd

Water Level EL. (m) -

S'i‘ A " The Top of . R

= RIVGI‘ Bed | Proposed Levee Q__.=_g_12:07 Q= leQ: Q =520 Q= 900 Q 1 100 _
19.4 -'107 779" (Hg 33) < - 108:319 108.'75'(1* 108,929 iﬁ?‘éi’é' '--,_109.438-
20 | 150 | A5 116,623 | 116,862 |115.945 | 116 172} 116.277
20.4 "-:1_2;1,‘1435' (i(%z,zé) 121330 121561 Jaan 641:‘ 121860 =f::1‘:;21;963:
21 _13:3.5__677_.: gg_:gg) ‘| 134, 321‘ _135 1975 135 467) 136 062% ;_}36.190
c21.4| 140.234 (146.50) | 140.969 [141.855 | 142,154 142, 572 | 142.809
22 | 150.23¢ | (197.90)  |150.505 151,505 | 152.213 | 153.03 | 159.849
23 | 166.485 | (& %33}*" 167.631 |165.700 |169.072 | 169.654] 160.926
23.4| 172.7714 | '-'{13?3':35)_ 1140241 [1714.720 174.893_ 175.325 175.525
24 | 182,204 | - d%i:%h | 183‘5_'39- 13_4.'1:7'_6 184. 300 | 184.657 "'1_851.323
24.4| 188.080 &33%%) | 189.203 |189.971 |100. 151 ‘190 618j 160,837
25 | 1s.610 | G188 19&.3?5 1&7;56_1'- 197.985 198 320 [ 198.474
25.4] 201.360 (213% | 202,088 (202,479 |202.615 | 202.992 | 203.142
26 | 208.800 ARG 209.308 |209.748 | 209.900 | 2i0.319 | -210.515
26.4| 213.440 | | 214.192 [214.680 [214.819 | 216,200 | 215.491
27 | 222.370 223.038 |223.573 |223.759 | 224.270| 224.508
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The sedivent is roughly classified intn bed material load,
. sespended load and wash load The bed materlal load is carried away.
"by rolling or sliding, and the suspended load is carried away in the
_'manner that somé find sand on the river bed flows suspended 1h water:

-'?The wash Ioad is quite different from both above, "and ‘means- that

Vk.vefy fine sand independent of the rivcr bed is carried auay at the

time of flood There are various kinds of calculation formulas for

T:thc bed material load and the suspended load but strictly speaking,

 the ealcuiation formulas of.sediments are different from one another

| dcpending on the characteristics of regime (topography, géology,-
.meandering and stream regime) of the respective rlvers' while, there
.remains a question about whethet an aétual phendmenon can be perfeetly
_expressed by means of one- dimensienal analysis through a sediment
'fotmulas' However, in this project, the most generally-used formula
'fof bed méteriéi 153d)'of:Séto; Kikkawa and Ashida; and Lane-Kalinske
formula (of sespe;ded load) are used éo express actual phenomena.
i) .pisqriminetion of_ﬁétterns.bf sediments;
Eiaﬁihihg the resﬁlts of‘the mechanical analysis of saqd.
ob the bed {cf. Fig 711-35-1 - Fig.111-35-5 ); the grain
.diameters are different in the upstream and the dounstream
1from the'point'of approximately 6km_as a boundary of the'
eiVef} (For example, 50 =" 0. 0lam 1n the.neighborhoad'of
 1km, and d 50 " = 0. Smm in the neighb01hood of 15km) | |
Examining:the relatIOn between.the tractive
fbrcel.. . (lif = ggd ; ghere.u* : friction velocity,
8 sPeeif#c gravity'qf sand;in water, yi aceeleration of
é;ayi;y.asd d:'g£é1n.did;)_ﬂqd the_g;aiﬁ diameier,

d <’G)1mm_meanﬂ the suspended load region. This suggests
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“that 'the very fiﬁe sand-accumlated d'own' the néighbbrﬁood

of 5kn contains nuch of the uash load carried awa}' from

the upstrean and tltat varlations in bed sand such as the

bed maforial load and the suspende& load take place up -
' __the neighborhood of 5km. ] ('Ihis agreeq w{th the Eact that
'hthe influence of the back water 6f the Gua-Gua River -
“exteads to the neighborhood of the High way By-pa.ss i

__bridge at STA. !a+200)

FIGURE M- 321

124
Losbkoo« /w"’ S M
i E TRAMTIOM | I!N!m.
-:142 os - /. ] —
o8 A / TRACTHN 3
os |/ // .
o2 //" :
o
- i 1 o2 05 oA
.01 e.oe oe‘@m Q KX e

s ii) Calculating ex;nression

As o the Calculation of sediment, find the hydrau}.ic
quannty by use of the non»uniform flow caiculation '
then obtain the quantity of sediment by the following
.form'ula.'; For reference, the calcula_tion is carcied out

b)} Laursea formula.
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a) Sato- KikkawaéAéhidé fofmulé .

% 3.5

‘ =0623 (L33
U3 £(Te/ To) won ) c o (0:023)
_ N
- 0.623 ----v-u_--'_-.-'-a.;o 025)
Where 9p : 'Quantity of bed material 10ad per unit

Hidth and unit time
.8 Specific gtavity of san& in water

g ! Acceleration of gravity

=

'Ftigtibn #éldéity ( =/ gRD)
e Critical tractive'féfce
70 : Tractlve force

a Hanning s ‘roughness coefficient

“ 4¢ and £ can be found by the ‘following.

TABLE [1-16 FIGURE i~ 33

CRITICAL TRCCTNE FORCE : ; ‘ __STHE VALUE OF F)
(BY THE FORMULA IWAGAK ) T
| —% | 09 ki\
GRAIN_ SIZE | S I T K E
| 4% 0303em | 8094 | e \
one 2dto. 0303 ' | 134634 Yoaf ot}
0.0568 ": aions | 55.0a | oot \
.:oooea f 450055 : 3_4,6__'"(;2 st
‘43 30065 | 2264 | os
| ' o3
az :'
dl' \
 0 : 02 04 06 2

u
/e



. :  FIGURE-TI-34
b) lLane-Kalinske fornula ;2'5*5;' e Y a1 11 7 ol i
' . 68 'j. . 2 o
) . 0‘: B = ' £ -
: Y . s -
o o : RERI st NL
Co = F(wo)-5.55.p, 1% - HITTTTT TINR
: : =] ~ -
Ua '_Woz o> - -
_P* = 1’2--——-—-e U*" B QC‘
¥o 0ot
G005 _
R W a1 of oy
) T T N
_ Where 9, :"Qdiﬁtity of shsﬁen@cd'iddd,per unit'width-'
snd unit time
49 ! Discharge per unit width and unit time

Co ¢ Concéntration of river bed (ban ".--:.

l‘F(UO) _Rafe at which sand with seitling velééity

of ¥o contains 1o the boitoﬁ'materiai; (2)

¢} Laursen's foramula

ST/u,d = — (- T_ — M=)
: 2650k . (% - Dgd - Wo! B
Where Tt :"Ctitical-traéiive force .
g Non-dicensional expré;Sibﬁ of critical
tractive force .

¥o

-

Settling velocity =
d 3 Craln diameter

_Total quantity of sediment per unit width

-3
P

and unit time (Bed materiél load +.

 guaspended 10ad)
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lii) C1lculating Londitions

"'-The calculatiOn of five flous (Q 120. 400, 520, 900,

and’ l,lﬂomalsec) is_carried out. The constantélnécesSary

--}fprjﬁéiculétibﬁ are as follows:

:1 KihOﬁati§£vi$chify . :‘; V= 0;0; '
.,?tﬁﬁd“ﬁﬁmher‘ : £'= 0.8
“ Veloeity head - a=1.1

iv)

Density of water:

1.0

$

Coefficient of voughness i n/

0.033('1'40.0" - Neo. 16k)

it

n = 0.036(No. 7" - No.27%)
Caleulation results
The calculatidn results are put in order and shown ia

Fig.~lv—32 through Fig.—IV-35

5‘:Fig.#1V—33 which is the calculation results of bed load

shows that the 10ngitudinal change of -bed-1laad 1s nearly

equal to the changes of Froude number (Fr) and flow

velocity (V) - The sections are roughly divided into the

| 3ection of 0 to 5k affeCted by the downstream back uater,

“the mid-stream river course areaEfrqm the neighborhood of

kK k

-5 up to 16" .and the'éand_artestihg area in the upper
stream'aﬁdve 16k.

"Local changes tend to: occur at the fuses shifting from

~ the National Road Bridge of No.- 2. Zk and the sand arresting

.'area in the neighborhood of 16k to the river course,

(fendency of washing away in the former and sedimentation

in the 1atter).
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:Un-the ofher hand;‘the-calcﬁfaiiﬁn_résui;s of'auspeqded—
~ load (kfgﬂflv-jﬁ)‘shég'thét'it;{s é;iré@giy'la?ge oﬁ;ihe
 dbwn;tréaﬁfo0ﬁ.the neighborﬁood ﬁf Sk:Sht.dﬁ the upper
stream from 5k it is nearly equal to the longitudinal
change of bed load.: The calculation results of 5k down-
stream are contradictory to the fact (If the calcuiation
result# are correct, the section of S downstream shQuld

shou a tendency of extreme uashing—away. As rep0rted
previously, it is certain that the sedimentation in the
neighborhood of the section should be a wash load whlch

is eyidently carried from the,upper stream.

-In addition, the logitudinal éhange of total runoff
sediment  volume which 1s ca}cﬁlatedlby.fhe-RollSén§s
formula for the purpose of reference, éhbws a similar
tendéncy’except the_qase of 5# dbﬁnétreém area, indicatiﬁg

;thé agreement of order.

As a‘result of the aforementfoned caiéu}ation, it is
" concluded: as follows:
1. The overall stabil}ty of deisgned river courses is secured

more than expected initially.

Z. .Especially,'with.regard to the dOVhstréaﬁ fiver.course'
Lsection in the neighborhood of. lﬁk,.the runoff sedlmcnt
volume  is c0ntinued in,the ‘section between 5# to 16k and
it is found to be néarly.stable_exCeﬁt:the loéai_chanée
in t.he ﬁeighborhood of ‘31‘:,."11k and iék‘ (lt. is pl"‘et.ii.c't'cd .

that there exists somé'sédimenratibn in thc'nelghbbrhbod
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of 9k and llk; washing-away ‘on the fuse downstream of

1_16 and sedimentation on the fuse upper stream owiug to

“the ftashfboard);

Fhe section of Sk downstream which is affected by back

& water of the River Gua Gua shows a tendeucy of Sedimenta—

tion. Furthermore, it is assumed that as far as the

iudgement from the river bed sand nearly all of the

sedimentation is caused by wash load which is carried

from the mountain slde on the upper strean.

' Coneerning the'sand-arrestiug area‘On'the uppetr stream
from 16k, according to the judgement from the results,
the designed function (The sand is arrested at a stretch

'from the flow training stretch into the sand arresting

stin ) iS'qualitatively satisfied beeause the sand
arresting basin in the neighbbrhood of : 20k shows a

tendency of sedimentation and the runoff sediment volune

'is {ncreased at the flow’ training stretch Erom the valleys

on the upper stream, slthough there remains a problem of

" one- dimensional dealing with the unequal. flow and run-

off Sediment tOrmula.

i_négr¢e~¢ffeffe¢fs of both bed-load and suspended 10ad on

'ehange‘offtho'rivér'bed'is sane*(on'the 6? upper stréam,

approximately ‘1n Otder:of'lﬁ_l with the bed-load and also

“with the'susoended3loéd'resoéctively).
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FIGURE I-35-1  DIAMETER OF 0% PARTICLE - =

10

Dxametef of P_dr-t_'l{:le (rem)

al

00!

0001

O

4 4 68 0 12 1416 18 20 2 2628
' Distancé (km). -+ ' '
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 FIGURE I-35-2 DIAMETER OF 25% PARTICLE

6’.

Diameter of Particle (mm)

S

00t

00 o 9 4 6 610 12 14 16718 0 22 %% 28
| Distance (km) S
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FIGURE T1-35:3 DIAMETER OF 50% PARTICLE

;Smm-)
b.

-~ Diameter of Particle

°

001

000 0 2 4 6 & 10 12 14 16 18 20 22 2% 26 28
- o - Distance (km) | -
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_ Di.qméfcer of  Particle _(m'rh)

>

001

 FIGURE T-354  DIAMETER OF 75% PARTICLE

0 2 4 6 8 D B U W6 W N N XN

Distance (km)
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FIGURE T-35-5' DIAMETER OF 100% PARTICLE

Diameter of Particle (mm)

G0y, e 810 12 14 16 8 B 2 % 26 B
| 080 Oistance (W)
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 TABLE. II-17. GRADING DISTRIBUTION

| STATION NO

D50%

NO D 25% "D 75% | D 100%
1] 00 e-2n | 0.0020 ] 0i005a [ 0012 | 1.3
2| 0.7(¢ ) 0.0032 |:06.0084 | 0.018 1.9
3] 1.0(S-29) 0.0040 |: 00100 | 0.020 2.4
4] L.8( " ) 0.0090 | 0.0i6 0.032 3.4
5| 2.0(S-25 0.0100 | 0.019 | 0.036 3.6
6| 23( ) 0.0135 | ©.023 0.043 4.2
7] 3.0(5-32 0.023 0.038 | 0.064 5.5
8| 4.0(8-33) - 0.049 0.068 | 0.110 8.0
9| 4.2¢ y 0.055 | 0.0714 | 0.120 8.4
10} 5.0(8-48) 0.090 | 0.115 0,190 | 11.0
11| 6.0(8-39 0.140 | 0.200 | 0.330 14.0
121 7.0 (S - 3%) 0.180 | 0.310 0.480 18.0
13] 8.0(8 - 31) 0.200 0.340 | 0.540 22.0
14| 9.0 (S - 36) 0.210 0.360 | 0.5%0 26.0
15110.0 (8- 21) . .0.230 0.380 0.650 31.0
16 | 11,0 (S - 64) 0.240 . | 0.410 0.700 36.0
17] 12.90 (S - 63} 0.260 | 0.44 0,76 42.0
18] 13.0 (8 -'46) 0.270 | 0.46 0.82 48.0
10| 14.0 (S - 57) 0.280 | 0.48 0.88 52.0
201 14.8(C ) 0,290 .| 0:50 | 0.92 54.0
21 15.0 (S - 63) 0.295: | 0.50 0.94 54.0
22 | 16.0 (S - 30) 0.31 | 0.52 1.00 57.0
23116.2 ( ) 0 0.31 0.53 1.05 58.0
24 | 16.4 ( ) 0.32 0.54 1.06 58.0
25| 17.0(S-47 . | 0.32 0.55 1.10 59.0
26f 17.4( ). 0.32 0.56 1.15 - 60.0
271 18.0 (S - 11) 0.34 0.57 | 1.20 60.0
28| 18.4( ) 0.34 0.58 1.25 60.0
20| 19.6(8-19) - 0.35 0.59 1.30 60.0
301 19.4( ) 0.36 0.60 1.40 61.0
811 20.0(S- 9 0.37 0.62 '1.45 62.0°
3% | 20.4 ( ) 0.38 0.63 - 1.50 62,0 .
331 21.0 (8 - 10) 0.39 | 0.64 1.60 83.0
341214 ( ) 0.39 0.66 1.64 64.0
35{ 22.0 (8 - 16) 0:40 0.68 1.70 64.0
36{22.4( ) - 0.40 0.69 1.75 64.0
37 23.0(5-44) 0.40 0.71 1.80 - 64.0
38(23.4( ) 0.41 - 0.72 1.85 64.0
-39 24.0(8-54) 0.42° | 0.74 1.80 64.0
401244 ) 0,42 0.74 2.00 64.0
41| 25.0 (8 ~ 60) 0.43 0.75 2.05 64.0
421 25.4 () 0.44 | 0.77 2.10 64.0
43| 26.0 (8 ~ 55) 0.45. 0.79 2.20 | 64.0
441 26.4( ) 0.46 | o0.80 | 2.25 65,0 .
27.0(S ~ 12) '0.47 |- 0.82 2.30 65.0
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