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The riverbed width .reaches abbut;SO'mfbétweénfEL,wZQOPm;-
and BEL. 730 m but becomeéﬁwidéfJin,théﬁarea'abbvejEL;€730
m as much as 100 m, poography of thé*aféé be10ﬁ'EL. 240
m shows an aspect of valley- -bottom plaln and the rlvér
width is as wide as 150 m {the valley width is. some 1
km). Distribution of the larqest grain diameter varies in
places at EL. ?0 M and EL. 180 m. ' '
"The K. Glidik ba51n was hardly hit by thé dlsaster of May
14, 1981 but the left bank where thé elevation is as low
as EL. 70 m to EL. 180 m was: hlt by the disastér on' _
‘January-18, 1982, Thé area between ED. 350 m and EL. 630
m fotms a V'shaped valley, and the’ ziveﬂmdfﬂmre.hsformmiby
consécutive basé rock. The riverbeds bélow EL. 350 m and
" above EL. 630 m are covered with lodséﬁﬁahAE (df'Lédh{
sediment. ' - B '

4. RIVERBED MATERIALS

4.1 ITEMS OF INVESTIGATION

The grain size dlstrxbution test and the phy31ca1
characterlstics test were conducted on rlverbed materials,
hillside materials and flowing debris materials to provide data

for the understanding of sediment transfer and the rlverbed
fluctuation 51mu1at1on.

Table-4.1 shows the item of investigation.



Table-4.1
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Items of Rivérbed Material Investigation.

Classification

Time and Place of
Collection

Test

“Grain
Size

pistri-
‘{bution

Specific

Density

Field
Density

Riverbead @atepiais

Ko MUJur

(6 Locatiéns)

K. Rejali :
{6 Locations)

o

K. Lengkong
(2 Locatlons)

Hillside Materials

Landslide areacof*

Flowing Debris

[11:20 Feb..

_BSE Tunggeng

K.ALengkong Py
9, 1933j

Suspénded. |
Materials

K. Lengkong

14:00 Feb. 9, 1933?

K. Mujur:.

17:25 May 1, 1§83 .

"ﬁ.-Lengkong

14:00 Feb. 1983

‘o' o -o_' ol0|0l0/0

Ci{C|0 1 0|0

O+

4.2

ﬁafafcollected :X :

.GéAIH SI1ZE DISTRIBUTION

Pata not collected

. The result of the graln size dlSttlbUthn test on riverbed and
: other materials 1s shown in Table-4.2 and 4.3 and Flg.—d 1.

" The values shown 1n these Tables and F1gure are the aVerage

5'values of three testlng mateglals.

4.3 ?SPEdIéIﬁréRﬁVITY‘AND:?IELD DENSITY:

: The result of the spec1fic gravity test and the field density
ok est is shown in Table 4.4,
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Table-4.4 Sepcific Gravity and Field Density
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IR o : . *Grain
Classifi-| Location i Specific Field -Concentra-
cation Position No.[Gravity | Density tion by
: Volume
R-2 2,117 1,535 0.55
Riverbed | _
Materials] K. Rejali R-4 2,793 1,675 0.60
Flowing | K. Lengkong 2,751 -
bebris 11:20 Feb. 9, 1983
K. Lengkong o 2,739 -
| 14:40 Feb. 9, 1983
Suspended .
Materials| K. Lenkgong - 2,718 -
14:00 Feb. 15, 1983
K. Mujur 2,806 -
17:25 May 1, 1983
Hillside |Landslide Zone at 2,727 -
BS. Tunggeng

Materials

*  Given from specific gravity and field density.
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4.4 GRAIN CONCENTRATION OF LAHAR BY VOLUME

The volume density of debris observed in 1983 is shown in
Table-4.5. ’ g B B
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. 4.5 CHARACTERISTICS OF RIVERBED]MATERIALSﬂ'

The characteristics of rivérbed materials and others are
described below on the basis of the investlgatlon data”
mentioned above. ' '

(1}

(2)

(3)

(4)

(5)

The grainsize distribut1on of rlverbed materials of the K.
Mujur and the K. Rejall is almost unlform frOm the upper
stream to the river mouth. The average graxn sxze of the

K. Mujur and the K, Rejali are am = 40 mm and dm = 30 mm

respectively. Silt with a diameter of less than 0 074 mm
is almost non- exlstant at 1ess than 2%,

The rlverbed materials of the K. Glidik are generally
finer than those of the other two rivers but the volume Of‘
silt is still low at less than 6%.

The grain size distribution of lahar déposit in the K.
Lengkong fan'(accumblated in 1976) shows a slight shift
towards the finer grain size in comparison with the

" distribution of riverbed materials mentioned above and is

51m11ar to the distribution of h1llslde sedlments and
flOWlng debris. Silt constitutes 40% by volume.

‘The grain size distribution of h111s1de sediments and

flowing debris shows a shift to much flner 9ra1ns than
riverbed materials. The h1llszde sediments are finr than

the flowing debris as shown in the ratio of silt at 54%

and 24% respectlvely.

The grain size distributionQOffsuspended'materials;at
times other than flood shows the strong presence of finer
grains, as silt constitutes 70% - 90%. : ' '
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{6) The density of flowing debris is quite high. At Pronojiwo
of the K. Glidik (riverbed incline i = 1/20}, the volume
density is 44% and the weight density is 1.80 t/m .

5. EXISTING FACILITY

The facility existing along the river channels in the study
~area is classified as follows for the use of planning:

(:) Disaster prevention works executed by Mt. Semeru
Project Office after 1977 in which it was established.

(:) Disaster prevention work executed before 1977.
(:) Intakes for irrigation,

Existing facilities beloﬁqing to group (z) and () are shown in
Pig.-5.1 and fable-5.1 < 5,3, Existing facilities belonging to
group (2), which were executed along K. BS. Sat and K. BS. Sat
lama before 1977, are shown in Table-5.4 and Fig.-5.2,

_The simbbls which are used in tables and figures have the
following means.
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Dyke (TGL)

Jvz ? Intake (INT)

SAMUDERA - INDOMNESIA

A A it

¥ Check Dam (CHD)

Revetment (TE BING)

o
s‘é’%\ , 1 Spur Dyke (CRIB)

F4 Consolidation Dam{CD)

Kig~ 5.1 Existing Facilities Constructed after 1977

Ko Mujur
1. CHD Besuk Sat I
2 ' v
3. IIT1
4. 11
5. TGL Mujur
6. " Tunggeng Bawah
T« " ¥ertosari I+11
8. " Ieces
9., " Besuk Sat
10. " Sumbersari
11. TEBING Mujur
12 INT Pandanwangi
.13« " Soponyono
14 " Xedung Caring
15« " Klereck
16. " Lobang i
17« " Lobang 2
K. Rejali
1. CD Leprak 1
2. CHD Leprak 2
3. ¢D Curah kobo'an 2
4, CHD Curah kobo'an 1
5« TGL Leprak 10
6, " Leprak 9
7. " Leprak 8
8., " Leprak 2+3454641
g9, " Leprak 147
10 " Leprak 4
11. KRIB Swakelola
12 Swakelola
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Ko Mujur
e 1+ CHD Besuk Sat I 13. XKRIB Leprak
. i "";‘,f‘\_“\"fl:;,cf 2. v 14. INT Banjr Scherm
" LA 7 k )
> \“{ps__;,? I ~ ‘:'@05 3. III 15. * Rahayu
ST 7 AN 5. TGL Mujur
Vo i / K. Glidik

i & !, 6. " Tunggeng Bawah

AP Koo 7. " Kertosari I+II 1. TGL Umbul Sari

It -‘,"- B / “-:"~-' ‘_‘39{?} -?. )
oL eaasans T 8. " Teces 2 v Vorens
AN 3 9. " Besuk Sat 3. "  Besuk Bang

jj:fl '\'\-_\\‘ jJ 10‘ n Sumbersal‘i 4. " Besu.k Sarat 2+3
S 2 11, TEBING Mujur 5. " Tesuk Sarat i
SN 12, INT Pandanwangi 6. "  Beoouk Sarat 445
\\ 1 3 . n S°p011y0n0 7 « KRIB ‘;‘Jar‘eng 1
L 14. " Kedung Caring 8, " |uareng 2
egend . 1t
" Klerek 9. Besuk Sarat.

15
16, " Lobang 1

¥ Check Dam (CHD)
17. " Lobang 2

= Dyke {TGL)

TEMPEH . s
e o evetment (TEBING) K. Rejali

Spur Dyke {CRIB} - t., D TLeprak t

: Intake (INT) 2. CHD Leprak 2

3. CD Curah kobo'an 2
4. CHD Curah kobo'an 1
5. TGL Leprak 10
6 " Leprak 9
7., " Leprak 8
8, " Leprak 2+3+5+6+11
T~ g, " Leprak 1+7
10, " Leprak 4

~ SCALE i1, KRIB Swakelola
0 . §km : 12. " Swakelola

P= - Consolidatian Da m( cD)

SAMUDERA INDOMESIA

Fig- 5.1 Existing Facilities Constructed after 1877
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Table - 5.4 - Existing'?acilitiésfCbnsﬁtuétéd before 1977

Facility name Construéted ‘| Facility name : Conétfucted'year
year: ‘ L i - S

Jabon;dam 1 1951- : _penutup baru dyke ' 1913

Lobang dam e 1 KertOSari ;;:“”,é : ;1910

Leces excava- ST & ERURDRE Y I _
tion - 1912 B Ke:tosarl baru ”:i_ - ;1912

Genting " 1909 _Te31re)0 L 1912
Kletek = 1910 “Glodog - vl o
Sumber Duren o : B I R R
dyke 1913 ~ Kletek tengah " | = 1910
Bende dyke 1922 ol Kletek wetan : “f : ;'191b
Pasru dyke | 1914 | Tumpeng. el 1912
Leces dyke 1913 Gladak = %[ .
t Genting dyke 1910‘ : Sumber\sukoj_ Ff' -Béfore 1910 E
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6. PROMISING SITE FOR SEDIMENT CONTROL FACILITIES
6.1 ITEMS AND METHOD OF INVESTIGATION
Data was collected during the field investigation on the

following items in view of finding possible construction sites
of check:dam(s), consolidation dam(s} and dike(s).
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. -Height of both banks

. Nature of the foundation

. Appropriate facili%iés{’typé;'heiéh&féﬁd'léhgﬁh'

. Expectéd_effect_Qf.facilitiés" | _ o

. Aspects to be considefed_in'view of:construoting.these -
facilities ‘

6.2 INVESTIGATION RESULT

The result of the’ 1nvestlgat10n on promising sxtes for new
sediment control facilities has been reflected in Supporting
Report (I}.

Promising sites for new sediment control facilities in each
catchment area are described below.

(1) K. Mujur
The founation of the rivet below EL. 900 m consists of
gravel and, therefore, there is no promising site for a
large-scale check dam (HZ25 m).

The séction betwen EL. 900 m andxééorm énjoys a bank
height of more than 20 m which makes the construction of a
small check dam possible, There is not an effective site
in this section except at the confluence of the BS. Tompe
and the BS. Sat as the river channel maxntalns alu shape
all the way through.

The bank height lowers to 3 - 10 m on both sides of the
river below EL. 640 m which makes it impossible to build a
check dam, A possible sediment control facility, if any,
will bé a sand pocket where the height of banks will be
he1ghtened by dikes, '



(2)
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Two promlsing sxtes for the sand pocket constructxon were

'found at about EL. 580 m and about EL. 250 m as the sand

pocket is suited to the inflection point of the riverbed
incline.

Since there are many intakes along the K. Mujur,
construction of consolidation dams should be necessary to

- protect these intakes for the river section below EL. 220

m.

A promising site for a check-dam is almost non-existent

along the BS. Tunggeng, :the rlght side tributary, as its

‘width is narrow (river width = 10 - 20 m) and its cross

sectionshows a U shape.

K. Rejali -

The foundation mostly consists of gravel except the
sectlon ‘between EL. 500 m and EL. 660 m and the section
over EL. 900 m, As such, a check dam of over 25 m in
height can only be constructed in these sections.
However, the section over EL. 900 m has a riverbed incline
of i = 1/10 and is not sultable for a large check dam as
this'teep incline-reduces'the sediment control efficiency
of a check dam, ‘ '

Moreover, the sectiOn'betweeh”Eb. 500 m and EL, 600 m
forms a narrow neck section with steep‘éliffs on both

sides and makes it practically impossible to construct a

éheéﬁﬂddm; on the contrary, a large check dam can be
constrUcted for the section between bL. 600 m and EL. 660
m as it has a solid rock riverbed. '

The section below EL. 500 m forms an alluvial fan and the

 construction of a check dam is impossible as the bank



{3)

7.

G —_33_

height is as low as 2 - 10 m on both 51de3. HOwever, a
sand pOcket at around EL. 400 m w111 be a su1tab1e choicé

_in this sectlon .as the best place for a sand pOCket 1s at

the inflection 901nt.

K. Glidik

The constructLOn of a large check dam is poSS1b1e in the
section between EL. 280 m and BL. 630 m as: it has a ‘soliad
rock riverbed, However, ‘the construotion of access. toads
will be quite dxffxcult,there because of the deep valley
with 200 m-high sheer cliffs ‘on both sideé;d;A.p:qmising
site for a ¢heck dam, theréfore,rshould be limited to
either the top of the upper stream or the.bottom of the

lower streamn.,

‘The west bank of the K. Lengkong over EL. 630 m-is lowef

than the east bank and, therefore,,renders it 1mpossib1e
to build a high dam. The constructlon of consolldatlon
dam is nevertheless possible at any 901nt along the river.

RIVERBED FLUCTUATION SIMULATION

7.1 METHOD OF ANALYSIS

The riverbed fluctuat1on szmulat1on -was c0nducted to understand

the sedlment transfer from the valley head to the rxver mouth

at the time of floodlng.:

As Flg.-? 1l shows, sediment is d1rect1y produced at the crator

and the slope and temporarilly accumulated on the riverbed.

Later, it is transported Lo the lower stream area by wate: flow

when flooding occurs,



| G - 54

Fig.-7.1 - Transportion of Sediment
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During this transportation, er081on of the riverbed or,
dep031tion:0£ sediment will occur. . In short, therefore,
sediment will_flow downrwhile its actual volume is fluctuating.

The erosxon and accumulatlon within .the above -mentioned
channels axe. calculated by the rlverbed fluctuation 91mu1ation,
which is shown in Figure- ? 2. The simulatlon is based on the
understand1nq that the sedlment is transported by tractive
force. In additlon, it is understood that the sediment
tractive force of water varles accordxng to the different types
of sediment flow, where there are three types of flow, i.e,
“debris flow, mud flow and bed load flow.

As there'is'no small grain size sediment (cf. figure-4.1) at
the riverbeds of the K. Mu]ur, K. Rejall and K. Gl1dxk, the
suspended load flow is considered to have been dlscharged into
the sea, and therefore is not 1ncluded in the simulation.

The method of detail calculation and'its formula afeideéoribed
below.
(1) Calculation of Design Discharge
The design discharge is calculated by the Kinematic Wave
‘Method using the design rainfall depth as input. The

detail of the Kinematic Wave Method and of the calculation
results are shown in Part - 5 HYDROLOGY.

(2) Sediment Yield from Slopes

The types of sediment yleld from slopes in this basin are
as follows:

Pirect Yield from volcanic activities
‘Yield from breaking, landslides and surface erosion
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Althéugh'it is not easy to'éétimaté’thé”ddldmé'of diréct'
yleld from volcanic act1V1t1es, it should ‘bé of a large
quant1ty as Mt. Semeru is ‘SO active ‘that” it eruPts every
tén minutes or so. Therefore; the volume of the sediment
yield at the most uppex stream’ areas of ‘the follow1ng
branch rivers, where the direct eJeota from the crators
will be discharged, is assumed to be more than the :
sediment tractiVe f01¢e at these places. |

'31'Be3qk Bank ~ {Branch of K. Glidik]
K. Besuk Kembar (Branch of K. Glidik)
K. Curah Xobo'‘an  (Branch of K. Rejali)

Data concerning breaking, landslides and surface erosion
around Mt. Semeru is non‘ekistentlg %hetefoie,'data on
‘bare-land surface erosion on the- slopes whete volcanic ash
falls for active volcances in Japan and the American
continent {cf. Fiqure-~7.2 and -7. 3) is used as a reference
to achieve the following formulas o

Qe = 0.35.a.58in°0.C* (7.1)

Where ©: Average Gradient of Slopé
a: Bare- land Size (mz) :

C*: Grain Concentration by Volume: .

Qe: Eroded Sediment Volume per Year (m3/year)
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The bare-land size of the slope (An) is given from
Fig.-2.2 in Part E, LAND USE. The bare-land size (An) and
the gradient of the bare-land slope {(Is) ate as follows:
0,255

Curah Lengkong . An Z,vakmz, o 1s

B. Sat © Ano= 1,38 km%,  Is = 0.350
B. Tengah . An = 0.9 kni%, . Is = 0.370
' B. Tunggenq . 3An = 1.5 ka;]V- Is = 0.289

(3) Occurrence Canditions for Debrls Flow

The following (7. Fakahashi® 8) formula is used to xndicate
the occurrence conditions for debris £low.

tan 6% __ Cre(6-8) . . . tang . (1.2)
C*xo o~ .fj + .P(1 T S -

62 '

Where, '

C*; Grain Concentration by Volume

§ : Specific Gravity of Particle
P Specific Gravity of Water
~h 1 Wateyr Depth
d,: Mean Diameter of Riverbed Material at its surface
® : Riverbed Gradient
g Frlction Angle of Riverbed Mater1a1

(4) Formula to Show Stopplng COﬂdlthﬂS of Mudflow

The term mudflow here means the bed load flow type debris‘
flow in the terminology of T. Takahashi and others, ' The
smallest gradient for this type of flow to exist is'
calculated by the following formula, suggested by T. -

Takahashi.
tan © )C* -(cf" P2} « tan ¢ e ‘(?f3,i;
‘ Yol ~2) ¢ (14 ~«)
Where,

P, Specific Gravity of Fluld in Hudflow
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(5) Calculation of Density and Volume of Debris

‘Thé.ﬁensity_Of debris flow and the volume of debris
discharged by running water are given by the following (T.
TPakahashi's) formula,

cd = L2 tan o . . _ o (7.4)
_(&ffZ)]tm19—lmn6)

cd = £ 0.8 ¢c*
Qs =  C* e Cd. Qw ' - {7.5)
SR C* - Cd
Where,

- Cd: Debris Flow Density
Qw: Water Discharge
Qs: Sediment Discharge

(6) Calcuiation of Sediment Discharge Volume by Mudflow
The intermediate type of flow, during the transformation
of debris flow to bed load flow, is called mudflow here,

The sediment discharge V01hmé'by'mudfldw is given by T.
Mizuyama's formula. ' o

2

Qs = 5.5 tan“g -Qw (7.6)

(7} calculation of Sediment Discharge Volume by Be@ Load Flow
'Thé:HeyeffPeter-Mﬁlﬂr formular is used to calculate the
sediment discharge volume by bed load flow.

qo = 8.0 (C* - 0.047) 153 (7.7)
7 ‘6’/‘?' "1) qd; )
Tx - gh tan & (7.8)
Qe "= a8 QW .. S 7.9
& i S R | { )

dy AVeraqefGrain Size of Riverbed Material
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Calculatidn'of'Riverbed'FluctuétiOn':

The sediment’ fluctuation volume* (‘305) ‘at ‘a- certain

- ‘'section of a river channel is showh. as the differeﬁCe

between thé inflowing and the outflow1ng sediment
discharge volume to and from the section,‘and 1s as shown
in Fig.-7.5. 1In add1t10n, the height of’ the rivérbed
fluctuation (Ah) is given by the_fpllow;ng\foxmulg.

1

aQ0 = Q&8x ~ Qao B o ' , (7.%0)

ah

it

A0 {7.11)
B L. C* S |

The sediment discharge volume given in (7.5) - (7.7) must
be smaller than the accumulated sedxment volume of " the

‘upperstream section. .

The initial value of accumulated sediment volume for each

of these sections is given while the bed rock, whlch will
not be eroded, is used as the input data.

Longitudinal Profile E Segtion a-a
of Channel ' '

Fig,-7.5 CalculatiOn of Rivérbed Fluctuation -
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7.2 Input Data for the Riverbed Fluctuation Calculation

The input data for each of .the previous calculations is as
follows: | |

(1)  pesign Discharge
The calculation results in Part 5, HYDROLOGY are used.
The water depth (h) is calculated from the design
discharge and the river channel characteristics shown
below..

(2) Rlver Channel Characteristlcs

H_The longltudinal proflles and the lateral profiles of the
‘river channels shown by the study results in section 3.2
are used here. The elevation of the riverbed, the width
of the river channel, section distance and height of bank
‘afe'as shown in Table 7.1 - Table 7.5. The elevation and
the width indicated in these tables are the mean elevation
"6f,the'fiverbed and the mean river width, calculated based
‘on our survey. The riverbed gradient (0) can be
'calcuigted from the section distance and the elevation of
each riverbed.

(3) Chétactéristiés of‘RiVerbed Material
The. characterlstlcs of rlverbed materzal 1s given as

'follows, based on the survey results shown in Chapter 4,

 Gtéin'Concentratioﬁ'by volume C* = 0.55

“Specific Gravity of Particle d = 2.8 t/m3
: Specxfic Gravity of Water P =1.0 t/m3
“specific Gravity of Fluid in Debris Flow f, = 1.56 t/m3
. Heén'biameter_of‘RiVétbed Materials d =0.1n
"~ “Mean Diameter of Materials on Riverbed
. Surface - dy = 0.03 m

"ijrictiOn Angle of Riverbed Material g = 20°
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Among - the . values shown above, f} -and ﬂ ‘are: given by

the formula (7.4), based on’ the specific gravity of lahar
1.8 t/m (cf. Table-4.5), measured at pro

nojiwo Bt1dge o
on February 9 1983. SRR
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Table-7.1 River Channel Characteristics of K. Mujur (1)

Elevation of Height of

: ‘ e ; . Width of
NO;.OfVSeCtIOH Riverbed Bank Dlsfance River Channel
TENG NO.13 1,003.3r 50,0 397 - 18
TENG NO.9+43 963,31 - 50.0 ' 323 18
TENG NO.3 905.77 50,0 185 29
TUN NO,.45 1,000.00 - 25.0 ' 900 35
TUN NO, 44 - - 887.00 - 25,0 - 2,000 35
TUN NO.43 © 704,33 25,0 370 -2
TUN NO.,39+465 - 688.70 25.0 215 24
TUN NO.38-85 668,72 14,0 550 31
TUN NO.34-35 ~ 637.24 14,0 270 - 26
TUN NO,31+95 625.20 - 14.0 1,075 28
TUN NO,25+20 581,02 8.0 290 - 31
TUN NO.,23-70 570.32 8.0 360 12
TUN NO.21-30 555.16 - 8.0 350 ' 12
TUN NO,19+20 541.06 10.0 890 28
TUN NO,11465 500,93 5.0 1,165 23
SA NO.325 '1,035.27 50.0 553 63
SA NO.319+53 - 990.13 50.0 491 78
SA NO.314 953.34  50.0 482 27
SA NO.307 902.80 50.6 185 37
SA NO.304 - 886,82 50.0 - 718 38
SA NO.296 - 836,22 ©50.0 102 28
SA NO.293+4 829,96 50.0 S 449 36
SA NO.288 799.22 50,0 - 169 62
SA 'NO.285+84 7892.68 50,0 " 715 157
SA NO.277434 736.22 16,0 245 14
SA NO,.276-81 724,44 16.90 C 344 94
SA NO:273+20 - 707.90 16.0 486 123
SA NO.266+25 678.26 - 13.0 342 75
SA NO.262-50 662,52 13,0 250 201
SA NO.260 - 643,02 11.0 112 87
SA NO.259 644.79 14,0 280 - 93
SA NO;255+48 629.19 14.0 844 200
SA NO,247+15 586.10 - 7.0 - 712 96
SA NO, 240 - 551.44 10.3 657 98
SA NO:231+5 523.94 16.0 ‘1,416 73
SA NO.213+30 460.71 ©10.0 154 63
S5A NO.211+90 - 447,90 - 15.0 S 402 40
SA NO.207+25 - 433,30 - 12,7 492 41
SA NO.201+70 416.76 9.5 559 68
SA NO.193+50 396.98 9.5 917 37
SA NO.186 366.44 50.0 307 152
SA NO,.183 355.59 50.0 571 84
SA NO.178 332.90 50.0 294 121
“SA NO.176 323.84 50,0 463 208
SA NO.171+86 304,41 11.8 132 99
SA NO.170+55 302.19 1.71 145 130
SA NO.169 - 296.69 6.8 300 158

- SA NO.166 286.79 9.7 692 118
‘SA NO.,160+462 272.24 3.3 394 161
'SA NO.157+10 258.11 13.9 432 114
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Table-7.2 RIVGI Channel Characterlstxcs of K Mujur (2)

: - Elevatidn of Helght of Ll Wldthpof .
No._of‘§gq§1op ‘ Riverbed . Bank 9?359“°e River Channel
SA NO.153+50 ..24&.73 - 3.0 - 8571 142 _
SA NO.148+30 :237.52 - 4.0 ~o 345 2174
SA NO.145 - 230.35 2.5 . 428 . .258
SA NO.141 216,22 2.28 . 833 118
SA NO.134+10 191.07 1.83 . 548 145
SA NO.,128+65 - 178.08 4.4 L 302 100
SA NO.126+15 -173.27 4.4 275 107
SA NO,.123 .167.96_ 4.4 ~.. 548 1265 .
SA NO.117+67 158.78 ° - 4.4 ...394 156, . - .
SA NO.113495 150.34 - 4.4 659 137
SA NO,107+30 -141.01 4.4 . 638 188 .- ..
SA NO.102 130.28 - 6.0 . 162 o133 .
SA NO.100+30 128,62 3.0 - 441 265
SA NO.95 -.118.08 3.1 324 123
" SA NO.92+60 110.74 3.16 - 833 79
SA NO.84+25 96.86 2.64 1 145 o..130 .
SA NO.73 81,25 2.25 385 156 .
SA NO.68+20D 75.22 2.08 . 832 173.
SAT NO.61 65.04 2.3 313 110
SAT NO.58 - 62.75 2.90 - 348 108
SAT NO.55 60.03. 2.67 373 124 .
SAT NO.52 . :56.04 2.5 - 327 39
SAT NO.49 53,36 3.42 325 119
SAT NO.46 49.09 3.24 400 114
SAT NO.42 46.12 3.2 . 378 105,
SAT NO.39 42,23 4.10 - 297 .78
SAT NO.36 40.33 3.75 333 .86
'SAT NO.33 - .37.07" 3.0 289 112
SAT NO.31 35.25 8.0 327 146 .
SAT NO.29 32.64 8.0 370 .. 100
SAT NO.17 20.62 8.0 . 369 383
SAT NO.15 18.55 8.0 . 407 419 .
SAT NO.13 15.44 8.0 482 333,
SAT NO.7 8.42 0.85 471 . 296
SAT NO.2 3.40 1.27 361 664 -
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Téblé??;j RiVér Chahhel Charéctéristics of K. Rejali (1)

oo - Elevation of Height of . ' Wwidth of
No. Of 33?3‘9” , Riverbed Bank - Distance River Channel
LENGKONG 66 ' 1,500.0' : 20 - - 1,900 20
LENGKONG 65 1,200.0 20 2,970 20
LENGKONG 35 1960.0 20 1,100 - 20
LENGKONG 24 - 880.0 . 8 © 330 20
LENGKONG 21 - - 855,00 - 20 - - 300 28
LENGKONG 18 ' 836.3 20 - 8OO : 35
LENGKONG 10 _ 785,6 S 500 35
LENGKONG 5 v 752.% 15 - . 500 14
LENGKONG 154 1,500.0 =~ 40 1,620 55
LENGKONG 153 - 1,190,0 40 © 500 55
LENGKONG 152 '1,150.0 - 40 1,100 55
LENGKONG 141 1,020,0 70 3 700 30
LENGKONG 135 952,8 . 60 - 430 - 50
LENGKONG 131 --930 0 - 50 - 440 .28
LENGKONG 126 1890.0 40 ..:390 26
LENGKONG- 122 - 860.0 40 590 26
LENGKONG 117 _ 820.0 30 600 55
LENGKONG 111 L 780.6 - 0 20 © 650 60
LENGKONG 104 744.0 15 - 500 80
' LENGKONG 99 718.0° - 40 200 - 170 -
LENGKONG 97 107.7 40 : 710 170
LENGKONG 90 670,60 30 .90 60
LENGKONG 89 ~660.0 - 45 700 60
LENGKONG 82 ~610.0 30 130 - 30
- LENGKONG 80 © 590.0 100 - 1,070 70
LENGKONG 70 - 523.41 - 100 391 - 36
LENGKONG' 67 493,93 50 - 286 57
‘LENGKONG 65 - 487.18 31 695 57
LENGKONG 60 443,52 7.2 223 80
LENGKONG 58 432,42 1,2 858 56
- LENGKONG 51 408.67 1.2 883 121
'LENGKONG 43 368.94 1.2 1,357 - 127
LENGKONG 31 _ 326,46 2.6 667 130
LENGKONG .25 306,96 4.0 399 106
LENGKONG 21 - 283.06 5.2 742 106
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Table-7.3 River Channel Charaétéfiééiééﬂbfjﬁ hReféiif(é)iL

Elevation of Helqht of . " Width of

No, of Section Riverbed Bank . Distance River Channel
K.LEP NO,14 .4259.86 5.2 M;519' o - 106 -
K.LEP NO.10 241,54 2.0 - 570 119
K.LEP NO, 5 : 221.59 2.0 . -496 72
K.LEP NO. 0 209.32 ‘Xe2 478 S 141
K.LEP CP56 A 195.8 2.4 172 . o208
K.LEP CP57 179,07 1.6 709 173 -
K.LEP CP57 A 166.11 2.8 . 490 o197
K.LEP CP58 156.20 - 1.8 .. ::860 229
K.LEP CP58 A - 144.18 2.8 0510 Co261- .
K.LEP CP59 137.54 6.4 505 C 3520
K.LEP CP59 A 129.09 2.8 . A85 So128
K.LEP CP60 - 120.45 2.0 . .425 , 92 .
K.LEP CP60 A 113,67 10.0 S.490 223
K.LEP CP61 '103.93 4.0 505 83
K.LEP CP61 A 98.02 4.0 440 o 16
K.LEP CP62 A ~ 83.85 4.0 495 . 244
K.LEP CP63 . 74.29 . 6.0 1-395 . S 16
K.LEP CP63 A 66.34 6.0 490 o 1e7 .
K.LEP CP64 - 57.16 3.2 1, 095 - 4l
K.LEP CP64 A 41,53 4.8 550 258

- K.LEP CP65 31.23 1.6 '2540 . 149
K.LEP CP65 A 22,45 3.2 440 163
K.LEP CP66 18.85 2.4 - 530 184 .
K.LEP CP66 A - .12.45 2.4 - 950 123 . -
K.LEP CP67 3,61 1.2 950 . 477
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Table-7.3 River Cﬁaﬁnel Characteristics of K, Glidik

1n . Gf Ganb Elevation of ‘Height of . Width of

NQf of Sectxon Rlverbed Bgnk ' Distance River Channel
BS.BANG 58 1.200.0 50 ‘ 1,536 - 45
BS.BANG 57 936.12 50 430 as
BS.BANG 53 886.37 50 463 60
BS.BANG 47 ' ' 861.41 ° 50 358 ' 64
BS.BANG 44 S 826.05 - 50 _ 577 130
BS.BANG 37 '801.63 50 371 41
BS.BANG 31} 783.62 = - 50 C 162 95
BS.BANG 29 ' . 758.97 50 862 45
BS.BANG 25 750,75 50, 647 37
BS.BANG 19 = 726.57 ‘1r.0 717 66
- ..BS.BANG 12 : 692.91 8.6 838 75
"BS.BANG 4 650.48 14:0 = 299 ‘ 93
BS.BANG 1 ' 634.59 11.5 112 © 104
K.LENG 240 767.0 15 1,120 _ 36
K.LENG 238 739.% 10 473 36
K.LENG 237 ‘ 727.24 10 676.2 . 36
K.LENG 236 721.86 7 : 581.3 23
K.LENG 235 719.22 6 538.1 25
K.LENG 234 ' 717.99 2.8 594.4 22
K.LENG 231 "717.91 1.5 964 94
K.LENG 220 715.91 3.3 1,073 67
K.LENG 206 _ 704,41 3.5 1,686 - 95
K.LENG 186 695.63 0.9 1,343 37
C K.LBRG 171 689.68 4.5 875 104
K.LENG 161 694,66 - 3.4 1,016 289
K.LENG 151 688,70 2.6 462 113
K.LENG 147 674.68 3.3 322 82
K.LENG 144 ' 662,60 4.5 78 56
K.LENG 143 658,83 8.2 507 94
K.LENG 138 634.59 11.5 615 104
K.LENG 131 593.47 100 130 50
K.LENG 129 466,26 160 - 586 - 50
K.LENG 124 425.86 100 . 618 60
K.LENG 119 390.92 100 751 38
K.LENG 113 372,44 160 379 40
K.LENG 109 = - 355,87 1100 500 41
K.LENG 104 - . 339.28 100 625 - 38
K.LENG 98 . 318,97 100 1,418 59
K.LENG 87 - 270.71 100 297 94
K.LENG 85 262,27 100 304 _ 44
K.LENG 83 . 255,53 . 100 754 87
K.LENG 78 223,69 100 390 262
- K.LENG 74 209,32 “2.4 946 - 208
K.GLIDIK 65 183,25 1.9 - 462 296
K.GLIDIK 64 178.33 1.9 280 296
K.GLIDIK 62 173.68 3.8 904 . 355
- K,GLIDIK 54 - 148,66 2.6 . 439 336
K.GLIDIK 51 136,76 2.0 172 : 246
K.GLIDIK 44 123.35 0.8 443 289
K.GLIDIK 40 113,10 0.8 609 207
K.GLIDIK 34 101,48 1.0 522 _ 223
K.GLIDIK 30 - 90,34 0.4 . 597 319
" K.GLIDIK 24 ° 80.75 1.4 1,149 191
"K.GLIDIK 14 59,54 1.4 1,082 261
K.GLIDIK 4 48.88 2.0 2,400 313
1.9 2,400 267

K.GLIDIK 0 21.92
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7.3 FINDINGS OF THE RIVERBED FLUCTUATION CALCULATION

(1) Riverbed Fluetuatlon Tendency

' :The probabllity rainfall used in the rlverbed fluctuation
‘calculatlon was set for the probablllty of exceedence at
Y/3, 1/5, 1 /16, 1/20, 1/40 1/70 and 1/100 S

Fig.-7.6 and 7.8 show the calculatlon results for the
probability one hundredth  The fluctuation tendency shown
there is the same when the prebablllty of exceedence is

small.

The simulation shows that each river causes flodding iﬁ
the alluvial fan and the major flooding points_afé2331d

‘follows:
K. Mujur The sectlon between 10 and 20 km
from the rlver mouth; '
K. Rejali The sections’between 10 and 19 knm

and between 3.5 and 10.5 km from
the river mouth.

(2) Design Sediment Volume |
The harmful sediment volume, in other words, the'Sedimeht
volume to be c¢ontrolled (QBD), for each design size '
- should be given. Thelr actual values are given by the
following formula. ‘

Oes = Q in - Q out o (7.12)
- ox - T
sp ° De91gn Sediment Volume -
O in ¢t Passing Sediment Volume at Supplementary Reference
Point ' T
@ out: Passing Sediment Volume at Design Reference Point
C* s Grain Concentration by Volpme C* = 0. 55l:“f.-c :
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The design sediment volume which js'diven'by the formula

(7.12) , based on the results ¢f river fluctuation

simulation,

is shown in Table-7.6.

Table-7.6 Design Sediment Volume

K. Mujut

K. Rejali

River System K. Glidik
Return Period (Year (m3) (m3) (m3)

- T 250,000 | 1,610,000 [ 1,510,000

5 270,000 1,940,000 | 1,830,000

10 330,000 2,390,000 | 2,310,000

20 1,250,000 [ 3,020,000 | 3,200,000

40 2,070, 000, 3,680,000 | 3,200,000

70 3,480,000 | 4,510,000 | 4,200,000

100 5,040,000 | 5,220,000 | 4,500,000
Sﬁpplementary referencé ‘No 11+65 No.80. No;74

point ' No.277+34

No 29 ‘No.62 No.4

Design reference point

(3 Riverbed Fluctuation Tendency with the Planned Control

Facilities

Fig.~7.9 through Fig.-7.11 show the resuvlt of the riverbed
fluctuation calculation after completion of the planned

sediment c¢ontrol facilities,

~In this calculation, the computed facilities are those
“which are described as the first and the second steps in

-'the master plan.

Futthermbre;

it is assumed,

for the

purpose of calculation, that the check dams are filled to

thelr capaCLty by sediment and Lhat the sand pockets are

empty. - -

‘The. prospect=is cléarly shown that with the completion'of
the planned: sediment control facilities in the master
plan, sediment flooding will be practically contained,




(4)
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control Sediment Volume by Facilities

Tthe control volume by cheék dam (ve) is given by the"
following formula. TR _ _

V¢ = [(Run-off Sediment Volume without Facilities) -

(Runloff'sediment‘ﬁelﬁme with”fecilitiee)l

OH—'

2 (7.13)

The control sediment volume glven ebOVe COnSlStS of the
run- off sed1ment regulation volume and . the yield

suppre331on sed1ment volume.

_The value of VC, glven by the formula (7. 13), varies
Aaccordlng to the design magn1tude However, values for

_:the 40- 100 return period plan do not show any substantial

dlfference. Moreover, as the value of Ve attained here
will be also used for the econom1c evaluatxon of sedlment
control faci11t1es, the value of Ve to be used is
determined in consideration of the storage capacity of the
check dams and of their eff1ciency as a group, while based
on the control volume at the return pexidd of 40 years,

At the K, Glidik, however, the 100 years return petiod
plan is used as the amount of sediment dlscharge is so
small that it does not reach to. the dam at the lower
stream if the 40 years return period plan is used. e

The run-off storage sed1ment volume 1s used as the control
volume for sand pockets, as such maintenance work as:
removing deposits is expected to be-Carried‘out.

The effects of the sediment control facilities are as.
shown in Table 7. 7.



Table-7.7 Effects of Sediment Control Facilities

G ~ 52

Ri“afsysbau Type of Work Funct ion Name of Facility Controllable volume
(103 ady
BS. Sat Check Dam-4 15
BS; Sat Check Dam-$ 30
Sedirgent yleld " 6 130
suppression .
Check dam - - - . ? 1,0%0
Requlation of
tuncff sediment " 8 240
- 9 o
K. Hujur . 10 218
Serber sari check 2,117
dan
_ Kertosari Sand 1,414
Storage of ~rtunoff Pocket
s5and pocket { sediment Keloposawit Sand 313
Pocket
_ Benda Sand Pocket _ 423
Check dan Sediment yelld BS. Sat Check Dam~2 164
{Under suppression
constructionj| Control of runoff BS, Sat Cheeck Dam-3 94
sediment .
Total 6,608
Suppression of BS. Kobo'an
sediment yeild Check Dam-3 90
Check dam . 4 660
Requlation of
runcff sediment - 5 Bl
. 3 43¢
- - o - 7 300
Curah lengkong
K. Rejali Check Dam-1 160
. 2 80
" Divezsion Reduction of blversion channel 2,220
channel tunoff sediment t
Storage of runoff K. Leprak : ]
Sand pockel sediment Sand Pocket-l 250
. 2 i 130
- 3 3é0
_ Total _ 5,370
: r_— Check Dam Suppression of sediment] K. Lengkong
B yield suppression Check Dam-7 2
i 6 165
Regulation of runoff o 5 22
K. Glidik sediment - 4 12
. _ . 3 360
. 2 2,100
. 1 440
" K. Glidik 2 4840
» Check Dam-1 980
Total 4,561
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