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1, Dbesign Criteria

. The disaster prevention facilities for the Mt. Galunggung disaster
préventlon-project are consiéted of improvement dike, c¢heck dams,
consolidation dams, revetment works and drainage tunnel. The design criteria
in order to practice the outline of the design for these facilities is
described below. The design criteria was' selected based on the examples

constructed -in Japan and Indonesia,

(L) Improvement Dike, Revetment Works, Check Dams and

Consolidation Dams

The design criteria of the facilities as dike, revetment works, check
dams and consolidation dams was on the basis of "Technical Standard of River
and Sabo by Ministry of Comstruction in Japan Tentative" compiled by River

Bureau of Ministry of Construction in Japan.
{2y -+ - Drainage Tunnel

“'The design Criteria of the facility of the drainage tunnel was on the

‘basis of "Standard Specificstions of Mountains and Tuunels Tentative."
{3} " Hydraulic Design

'The undermentioned Manning Formula was applied to the hydraulic
calculations of the structures as open channels and tunnels.
V = __1‘,__ . .1.1/2 e 273
B .
where,

Wy Velogity {(m/s)

e

I : Gradient

R ; Hydraulic Radius (m)

-1 o~



2. Outline of Disaster Prevention Project

Mt. Galunggung Disaster Prevention is to be put into practice*wlth"the
following as its objectives: Prevention of disaster arising from- removement of
Sediment accumulated on Mt. Galunggung's southern slope basin and that arising
from reservoir water caused by a rip in the crater lake's wall, sediment
‘runoff, overflow of hot water resulting from eruption, and so on. 1In
implementing this Project, four project units have been designed considering

local characteristics, the project's integrity, nature and so on,

To proceed with the preliminary desigﬁs for the disaster prevention

facilities of the project units, specifications had to be decided.
The outline of the project unit devised in carrying it out is as follows
(1) Maintenance of Sandpocket (Unit 1)

In order to restore and maintain the function of the ssndpockets in the
S. Cikunir and §, Ciloseh river basins, dike reinforcement works, sediment
management works, the excavation and hauling of ‘deposited sediment, the
raising dikes, and the construction of check dams and consolidation dams were

carried out.

The 15,432 m dikes of the saandpocket are to be reinforced and raisad.

The design management sediment volume for the sandpocket in §. Cikunir
for the 10 years work per;od is 6, 141x10 m3 and that for the sanépocket

in 8. Ciloseh is 394x10 m3 making a total of 6, 535x10 m3.

The following 5 plan were established as alternative plans for the

sediment management works.
Alternative A; The amount of design management sediment wvolume is

excavated and hauled to the aggregated plant to be

produced into aggregate.

-2



‘Alternative B: Of the DMSV, 450,000 m is excavated and hauled to
the aggregate plant to be produced into aggregate, The
remaining volume is spread evenly (unit formly) by the
construction machinery. With regard to the raising of
the riverbed due to even spreading, existing dikes are

to be raised.

Alternative C: Of the DMSV, 319,000 m® is excavated and hauled to
the aggregate plant to be produced into aggregate., The
remaining volume is spread evenly by the construction
machinery. With regard to the raising of the rivexbed

. due to even spreading, existing dikes are to be raised.

Alternative D: Of the MDSV, 128,000 ma-is excavated and hauled to
the aggregate plant to be produced into aggregate. The
remaining volume is spread evenly by the construction
machinery. With regard to the raising of riverbed due

to aven spreading, existing dikes are to be raised.

Alterﬁative E: The mount of DMSV is spread evenly by the comstruction
- machinery.  With regard to the raising of riverbed due

to this, existing dikes are to be raised.

The sediment that was excavated and hauled from the sandpockat was
produced into aggregate the newly constructed aggregate plant near Ciponyo I
Dalam. " From the:SﬁandPOint of disaster prevention, the raising of dikes will

be carried out on the sandpocket Ciponyo I Dalam and sandpocket Cimampang.

‘Five check dams are planned for the upper basin of the sandpockets of
S, Ciloseh and 8. Cimampang. Furthermore, it was judged that in the
§. Ciloseh area, the check dam on §. Ciloseh was less urgent than the check
dam.on 8. Cimampang. This was decided based on a study of the riverbed
materials deposiﬁed and unstable sediment, The 5. Ciloseh check dam was

therefor removed from the disaster prevention project.
Twe check dams are to be constructed in the upstream basin of

8. Cimampang., 4 {Four) check dams and 2 {two) consclidation dams are to be

‘constructed in the upper basins of S. Cikunir and S. Cibanjaran,

-3 -



(2) Stabilization of River course in the Sandpocket Ciponyo II (Unit 2)

With the construction of 4 (four) consolidation dams on 8. Cikunir and
S. Cibanjaran in sandﬁbcket Ciponyo IT, the”st&bilimation”of'river“coursa-will
be worked out., Also, by means of coastructing a 1.7 Km revetment at the
confluence of §. Cikunir and §. Cibanjaran, the prevention works for bank

erosion will be carried out, and the flood will be made to flow quickly.

. {3) Check Dams on the South $lope of Mt. Galunggung

‘With a total of 20 check dams to be constructed in the 3 basins of
S. Cisaruni, §. Cikupang and 8. Cimerah located on the south slope of
Mt. Galunggung, the water intake facilities of Cikunten I irrigation channels

and the town of Singaparna located in the lower basin, are pfotected;
(4) Drainage Tunnel of the Crater Lake

With a drainage éunnel {Total length 665-m)~for-the-water-storéd in the
crater lake, the water will be drained into S. Cibanjaran and maintain the
design water level of EL 1,082.5 m (water storage volume 750 x103-m3};

The aims of this work is the frevention of Secondary disaster arising from the
action of lake water caused by Mt, Galungguung's eruption in time to come and
that arising from the £lood flow caused by a break of external wall of the

crater lake resulting from the rising of the lake water.

The general locations of each unit project are shown in Fig. - 2,1, ..
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3. Maintgnance of Sandpockat (Unit 1)
3.1 Outline

According to the field reconnaisance, the sandpockets of S. Ciloseh
pasin and §. Cikunir basin are almost full due to the inflow of debris and in
a dangerous state from the point of view of disaster prevention, with the
dikes insufficiently high and too corrodad._ Above all, it is estimated that
in the. next ten. years there will be 4,700 ms'of sediment that will flow into
8. Cikunir area, hence the urgent need for countermeasures teo be taken. The

sandpocket is maintained and its function revived by the following works:

a) - 'Dike improvement works
~h) Sedimeant managemeat works (Excavation and hauling of Sediment or
" Dike raising)

'¢) Construction of check dams works

Taking into account the above, the following five alternatives for the

sediment management from the sandpocket were established.

After each economic cost is calculated, the final plsn is determined by

comparing the profit.

Alternative A: The amount of design management sediment volume (DMSV)
- ig excavated and hauled to the aggregate plant to ba

‘produced ioto aggregate.

Alternative B: - Of the DMSV, 450,000 m3 is excavated and hauled to
the aggregate plant to be produced into aggregate., The
remaining volume is spread evenly (uniformly) by the
construction machinery. With regard to the raising of
the riverbed due to even spreading,existing dike is

raised.
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Alternative C:

Alternative D

Alternative Ei

0f the DMSV,'319)0§G ms-is excavated and hauled to

the aggregate plant to be produced intdaggregatea The
remaining volume is spread evenly by the construction’

machinery. With regard to the raising of the riverbed

due to even spreading, existing dike is raised.

0f the DMSV, 128,000 m3 is excavated and hauled to

the aggregate plant to be produced into aggregate. - The
remaining volume is spread evenly by the construction
machinery. With regatd to the rvaising of rivarbed due

to even speading, existing dike is raised.

The amount of DMSV is spread aveﬂly'by the construction
machinery.  With regard to the raising of riverbed due

te this, existing dike is raised,



3.2 Dike Improvement Works

Acéording to the selection of the alternative, the raising of dike will
be part of the reinforcement works of dike when the dike in Ciponyo I Dalam is
raised. Therefore, as for the dike in Ciponyo I Dalam, the design of
reinforcement of dike under the plan to make all the sediment volume aggregate

is performed.
3.2.1 Dike Height

The dike height is to ensure more than the height added the free board
of 1.0 m_to.the waterflgvel of flowing dowvn of a 50 year probable flood
discharge. The gradient of the riverbed is about 1/30 in the upper reach of
Ciponyo I Dalam in particular, aﬁﬁ 50 the breaking out of the debris flow is
forecaétéd at flood. For that reason, the dike height should be ensured the

height added the free board of 1.0 m to the impact height by debris flow.

Moreover, at the dam site in the middle reach of the sandpocket, where
the consolidation dam is planned, it should be more than the height added the
free board to the overflow depth of dam.

Gensrally_spﬁakinq, lJahar is going to flow down in a straight path.
The lahar front includes big boulders and gravels and its depth is larger than
that at- upstream, When the lahar is checked by such a barrier as dike, the
depth of lahay front abruptly lncrease due to the change of dynamic energy to
helght energy and the lahar overtops the dike if the height of @ike is less
than that of lahar. The depth of lahar when it is checked by dike can be
called overtopping height. The overtopping height varias depending on various
factor of lahar such as discharge, velocity, width, density, dyanamic friction

angle, flowing direction to dike etc.
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'Fig. - 3.1 Scheme of Lahar Overtopping

The formulae for calculation of Overtopping height of lahar are shown

tan @ | | |
Cd = (0 " p) (tan 4 - tan e) R R R R L E NI I I A B R I B U B RN B A R (3-1)
Co 1 0.4 o one
” 2. Cx3 0 0.0,
v, q02)0_3 0.693 sin’ 20{(ga) -1} . *{cd+(1-calg} s
Jdg gd3 - (aicsina)o.z (1 - Cd)o‘ﬁ cre ey .

g = U.h ow-oog-aoungoa;-}-o.-n-anoco--u-;‘---uli;ﬁn-:(3.4)

1.443 (ai sina)?* %
SinO'ze{(Eﬁ)1/3;1}0'4o{Cd+(1+Cd)£}0-Zé(I-Cd)°~4

2

g 0
& 72
a gd

Ca
‘E e ec e (3-3)
H= m%m h (Jl + 8Fr sin § - 1) a.........uoo;..(3.5)

Er = U!Jgh Q-u!o‘t.itltlllcc!cl-i'D!clllt"c;pouoo (316).



Wheres
Cd :+ Ratio of grain volume to unit volume of lahar
t+ Desity of lahar matrix (t/mB)
: Density of grain in lahar (t/ms)
t Riverbed gradient (0)

't Velocity of lahar {(m/sec)

Acceleration of gravity (9.8 m/sec.z)

P
o
0
@& -t Dynamic friction angle (0)
u
g
a

Mean diameter of grain in lahar (m)
Unit water dischakge (mslsac/m)

al 3  Constant (0.042)

j1a
@

“C, 8 Ratio of grain volume to unit volume of liahar deposition
h ﬁeight'éf lahar front (m)
q @ +Unit discharge of lahar (mafsac/m)

CH s Height of overtépping when lahar is checked by dike, dam,
" bank etc. (m)
F_: Froude Humbér

Crossing-éngle between alignment of structure and

-

. direction of lahar (0}

The following assumptions are applied to the calculation of overtopping

of lahar.

Water discharge volume is to be the discharge with 50 years return

. period which was estimated in the supporting report II. (refer to

(i1}

Table - 2.15)

Width of lahar is assumed by the following formula:
' The width in wide area such as alluvial fan, sandpocket etc.

is calculatéd by the following Regime Theory:

B‘.I.‘:C‘Qllz l"llll...ISID.Il.'ltl.'c..i.l. (30?)
Wherés'

Br': Width of lahar (m)

2 t Water Discharge (mslsec)

c Constant {3 - 7)

"
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(iii) Crossing angle between alignment of dike and direction of lahar

(1)

is 90° taking-intO-consiﬁeréticn the worst case,

Velocity of Lahar

The result of caloulation for velocity of lahar -are shown in

Table = 3-10

Table - 3.1 Calculation Result of Velocity of Lahar

unit design

-Velocity of

p?ak od A B ¢ D - E Lahar
discharge
2 w3 /ssm 0.064 4.55 0.373 0.880 0.867 0.444 2,92 m/s
4 wi/s/m . 0.064 6.90 0.373 - 0.880 - 0.867 0.444 - 4.91 m/s
6 mo/sfm 0.064  8.80 0.373  0.880 0.867  0.444 6.26 m/s
9% 0.3 0.2 ;0. 1/3 40,4
A = Vgdl—;) B = 0,6935in@ C = {(z5)"7-1}
"gds . , ca’. -
. 0.2 0.6 .. ptand
E = {ai sina) 2 (1-~-C4) cad = (6 =p)(Esna = Tand)
D = {cd+(1mcd}g}o'2 Velocity of Lahar = B:? ¢ #ED x A
(2) Height of Lahar Front
The result of calculation for height of lahar frontg
Table -~ 3.2 Caiculation Result of Height of Lahar Front
Unit design ' F G - =I " ‘Height of .
peak discharge ‘ . S Lahar Froat
2 m°/s/m 0,107 0.439 0.618 0.474  0.820  0.69 (m)
am’/s/m 0.107 0.579 0.618 0.474  0.829 0.91 {(m)
6 m>/s/m  0.107 0,681 0.618 0.474 0.829  1.07 (m)
2 o
q 0.2 .
Fo(=0) 4 G = 1.443 (ai sina)0-2
. 0.2,,,C% 1/3 0.4 - NI ' FxG
H = sin 9{(Ea} -1} Height of Lahar Froat = g—
i=

{cas(1-ca)E}0 % (1-ca)?+*
o
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{(3) Height of Overtopping'

The result of caléulation for the Ovartopping-height are shown in
Table - 3.3. | | |

Table - 3.3 Calculation Result of Overtopping Height

ho v o Fr H.
2 m3/s 0.69  2.92 1.12 0.80
4 nss B! 4,91 1.64  1.70
6 m /s 1.07 6.26 . 1.93 2.43

{4) . Required height of dike when lahar is checked by dike.

Adding 1.0 m of free board to the overtopping height calculated in the
Table 3.4.

. Table - 3.4 Required Height of Dike

Peak Wigth Unit zzgggng ‘Required
Discharge Lahar - Discharge- Hei@ht Helght
| (mdss)  (m)  (miss/m)  (m) (m)
Ciponyo I Dalam 177 40 4.4 2,00  3.00
Cikunirc up stream - : S o
S Cipenyo I Dalanm 177 70 2.5 . 1i20 2,50
Clba?Jaran down stream .
Basin Ciponyo I Luar 177 70 2.5 1.20  2.50
Ciponyo II 195 100 2.0 0.80 1.80
Cilosen Negla 558 165 3.4 1.15 2.50
3.3 115 . 2,50

Bagin Cimampang 277 85

(5) Overflow Depth of Consolidation Dams on the éach sandpocket

The result of Calcﬁlation'of Overflow depth oﬂ ConSolidation‘Dams are
shown in Table ~ 3.5. The formula for calculation of ovqrfioﬁ depth of

Consolidation Dams are shown below,

0 = 1; X o % Y29g x (BxS+h) x hl1+5
o ¢ 0.066

~- 13 -



Table ~ 3.5 Required Height of Wing Wall

Paak Wi?th 2v§;;ng Height
. o o
D
ischarge Spillway Depth Wingwall
(m3/s) (m) | (m) (m)
CCikunir ‘Ciponyo I Dalam N i 30.0 2.1 3.1
Cibanjaran s e
Basin Ciponyo I Luar 177 30.0 2.3 3.1
~ Ciponyo II 195 40.0 1.7 2.7
Cilosen ~ Negla o 558 40.0 4.65 5.65
Basin Cimampang 277 40,0 3.10 4.10

(6) Proposed Height of Dike in Sandpocket

The proposed height of dike in the sandpocket from the proposad height
of fiverbééris determined as follows in consideration of ‘the dvertdppinq

height and the overflow gepth of the consolidation dam.

a} As 8. Ciloseh Basin is the flood flow which does not include the
debris, the dike will be made high near by the consolidation dam
and it will be 3.0 m added the impact height to the free board in

‘the middle reach.
b} As the interval of the consolidation dam is narrow in §, Cikunir
- Basin, it will be either height of the overflow depth or the impact

height adding the free board to it.

Table - 3.6 Required Height of Dike

Design peak (m3/s) Riverbed Height of

Flood Discharge Gradient Dike {(m}
Cilbseh-BaSin Negla _ 558 1/35 3.0
Cimampang 277 1/25 3.0
Cikunir Basin Ciponyo I 177 : 1725 3.0
. Dalam -
-~ cipomyo T 1717 . 1/55 3.0
Cibanjaran Basin S _
R - Ciponyo II . 1958 1770 : 2.5

- 14 -



3.2.2 Slope of Dike
{1} Formulae for Stability AnélfSis

In case that banking material is composed of cohesive soil such as
silty sand, calyey sand etc,, fallure of dike occurs along the slip circle

crossing dike or dike and foundation.

However,. in ¢ase that banking material is composed of cohesionless
material such as sand, gravel etc., failure of dike occurs along the slidihg

1ine'paralle1.with slope surface. (refer_télFig. - 3.4).

Surface_SIiding
for-Cohesionless
Soil ' :

81ip Circle\for
Cohesive Soil

.;%?ii W Dike ,;jﬁ*{?f?i}?f{“f:, ‘:.‘
R S ; - '
;:undation . \\\;\\; h ::],ﬂ’#€///r

Fig. - 3.4 Pattern of Sliding

The banking material used im the Project is mainly coniposed of
cohesionless soil such as sand, gravel and cobble stone which are classified
under SW and SM in the ASTM soil classification, therefore, sliding failure

will occur along slope surface.

The formulae for stability along the stabiiity line parallel with slope

surface is shown as follows:

A U © 31 3 1
Ps

Pr = w*deascosBetand ....,..a......a.;g;Q.Q;:... fB;Q):-'

Ps = wedeassind ..».;....,...,........;;.;;};.. (3;10)

8 = tan (B e, (3011

F

- 15 -



" Whexe:

“F 3  Factor of Safaty
‘Pr 't Resisting Force (t)

Ps S1liding Force (t)
W t Unit Welght of Material {t/ma)

a Depth of $1iding Surface (m)

Unit Area of Soil Block (mz)

a :
© 1t Degree of Slope (0)
& ¢ Internal Friction Angle (0)

The!fcrmula congidering earthquake is obtained by adding the

cogfficient of earthguake (k) into the above formulae as follows:

KLTUTL -

1L - K tan &
T gan 6§ + K

F =

tan¢ a.a.lolnti.ﬂi-ci.-.-qblt._t.tol {3-12)

pesign Criteria for Slope
kRequired Factor of Bafety

The required factor of safety for sliding is decided based on the

KLTUTL Jilid-I* as shown in the Table - 3,7.

Table ~ 3.7 Factor of Safety for Sliding

In the wormal case In the case of Barthquake

1.25 | 1.00

The factcr*bf-séfety in the case of earthquake is reduced from that of

Ji1id-I by 0.10 because of the following reasons.

‘Kestabilan nereng dengan Tinjavan Utama pada Tanah Lempongon, Jilid I,

Pebruar: 1681, Directorat Penyelidikan Masalah Air, Directorat Jenderal

.Pehgairan;rnepartmEnt Pekerjaan Umum, Republid Indonésia.

- 16 -



a) The proposed'dike'aims at preventing lahar from overtopping and is
very different from. the dike accommodating river water f£lowing
down. The proposed dike has no usual contact with river water.
Therefore, even if a sliding failure will occur?in‘the’case of
carthquake, the dike can be repaired easily at any time and will

not cause any sorious damages.

b) The existing dike for sabo work seems not to have such a big'fﬁctor

of safety in Indonesia.

¢) Japanese Techniecal Standard for -River and-Sabo Works~adopts 1.0 in

case of earthquake bhecause of the: first reason above.
(i1) Coefficient of Earthguake'

Coefficient of earthquake is given from "Peta Zona Seismic_ghtuk

Perencanaan Bangunan Air Tahan Gempa"” as shown in Fig. -~ 3.5.

Return period 50 years

Zone S v '

Soil Condition Elluvium deposit
Coefficient XK = 0.12

(iii) Design Criteria of Embankment Material

The design criteria of embankment matérial-areigiven from "Semeru -

project soll investigation” as shown in Table ~ 3.8

Table - 3.8 Design Criteria of Embankment Material. .

Internal

Material Unit Weight Friction g
_ Angle e/

Soil 1.80 t/m° 34 degree 0
" Gabion ~1.49 | 40 degéee_' o

-~ 17 -
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{(3) Required Slope

The result of stability

slope is shown in Table -~ 3.9.

Table ~ 3.

analysis is shown in Fig. - 3.6, The required

¢ Regquired Slope of Dike

Embankment Material

Required Slope

at Surface of Dike Normal  Earthguake
Landside slope Soil 1:1.818 1:1,98
River side slope Gabion 1:1.5 1:1.5
\ _ :
‘ ¢ = 34° $ = 40°
\\ Normal
Hormal
2.0 \</ 2.0 )
\ '\ \‘ \\
\ ~ Fs = 1;25 \&\" Fg.....-_": 1‘25
1.0 \Ft-i 1,00 1.0 N Fe = 1,00
g Earthquake
garthquake
0.2 0.3 0.5 1.0 tan O 0.2 0.3 0.5 1.0  tan O

Embankment Material !
Soil

(a3)

Figu - 3.6

Embankment Material :
Gabion

(b}

Results of Stability Analysis

The slope of proposed dike is decided from the Table - 3.11 as follows:

Land side (S$cil)

River side {(Gagion)

1:2.0
1:1.5

- 19 -



‘3.2.3. Gablon Work
(1) Reavetment

The gabion ravetment is to be installed from the bhase to the top of
aike at the river side. The base of dike at the river side is also to be
protected=by gabion mattress of length 3 m. The thickness of the gabion work
is tb'be 30 cm and the dimension of one unit of the gabion is to be I mx I m

x 0.3 m
{2}  “Groyne

'chording-to the analysis of existing dike failure, scouring is omne of
the causes of failure as well as 0vertopping. Therefore groyne is to be

installed at the riverside of dike to protect the dike from being scoured.

The scouring of dike mainly occurs where the normal flow concentrates,
in other words, at dikes which are located at lower ground height and are

exposed to river water.

. The dasign criteria of groyne is given by the technical standard of the

Ministry of Construction, Japan as follows:

L g 0.1.B
5 Low water level + (0.5 m - 1.0 m)
= (1.5 - 2.0)°L
Where: _
L S '=.. Length of groyne (m)
"B = River width (m)
H = Height of groyne from the river bed (m)
‘D = Interval of adjoining groyne (m)

<20 -



The river width on the alluvial fan can be estimated by the Regime

Theory as follows:

Discharge width return period of 50 yoars @ Qd i malsec
River width on the alluvial fan t B = SJQ = -T0

Length of groyne : L £ 0.1 B=7m=7m

Interval of adjoining groyne : D = (1.5 - 2.0) L = 10.5 ~.14.m .
Low water lével : - assumed 0.0 m - ' o

Height of groyne : H = (0.5 - 1.0) + 0.0 = 0.5 - 1.0~ 0.5 m

In spite of the above calculabion, the interval bf'aajoininq-gryones'is
proposed to be 20 m for the time b31ng and the interval willibe changed into

25.m or 20 m step by step accordlng to the ‘actual river ébndiﬁions.'

Interval of Groyne = - : D= 20 m

Length of Groyne : L= T'm

Height of Groyne. : H=0.5m (from the riverbed)
' Total'Height of Grane::.'Ho = 1.0 (from the base)

The typical section of groyne is decided based on the stability
analysis for base and immer sliding simllar to that of dikafonfthe following
additional assumptions. '

(i) Porosity of gabion stone is 45%.

(ii} Static pressure of lahar is neglectsd.bECausa'itaacts bn'the'uPStream

and downstream side of groyne; balances each other,

The material of groyne is to be gabion mattress becauwse of the

following reasons,
{i) As groyne is overtopped by lahar, the material can bear overtopping{
(ii) Groyne is to be flexible so as to follow local scouring.

The typical section of groyne is shown in Fig. - 3.7.
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Typical Section of Groln

120 Bo00 | 18 §
{ . N a ;
Land slde ar clds g .
“"q@@__i _
- FEsgR

River side

s00(f |s00

Fié - 3.1 'Typical gection of Groyne (Scale 1:200)
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3.2.4 Typical Section of Proposed Dike

The description of improvemsunt dike in each aandpdcket is shown ih

Table - 3.10.

Table ~ 3,10

Description of Improvement Dike -

Name of Dike

~ Length of

Lengf,h of nik_e Raising Dike

Gfdyna Dike Type Remarks

(m) o (m) (pc)

Kokoncong H=5,0, L=620 m - 31pe (D) -
Cimareme H=3.0,'L=713 o - 36 (D) ‘Ciponyo 1
Telelor . H=3.0, L=570 m 28 (D) Dalam
Kubang buled H=3.0, L=426 _ - 21 (B)
Rubang martar H:S.O,.L=575 ' - 28 - {B)
Cibueuk H=3.0, L=200 - 10 (B)
Cinagar - : - 26 {B)

Sub Total L=2,%39 _ =570 174
Tanggul kanan E=3.0, L=777 B=1.0, L=400 59 (D} Ciponyo 1
Tanggul kiri H=3.0, L=413 H=1.0, L=500 41 {E) Luar

Sub Total L=1,190 L=900 100
Rubang econg H=2,5, L=1,250 - 62 {E)
Rangapaku H=2,5, L=1,600  H=1.0, L=500 105 (D)
Cijuhung H=2.5, L=250 _ - 12 (B) Ciponvo II
Jinkikisik H=2.5, L=850 - 42 (E) o
Batu beureum - - Zé {A)
Worung sabeulah H=2.5, L=1,982 - 100 {E)

Sub Total 1=5,932 L=500 343 '
Cimampang H=3.0, L=750 - 37 (A) Cimampang
Kiri H=3.0, L=400 - 20 (a)
" Sub Total L=1,150 57
Negla kanan H=3,0, L=2,073 - 103 S (a) " Negla
Kiri H=3.0, L=578 - 29 ()

Sub Total ' L=2,651 132 '
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3.2.5 COnStruction Work Quantity of Dike Improvement

Thé construction work Quantity of the dike improvement in each

gandpocket is as follows:

The sediment volume required for the dike improvement of dike in each
sandpocket_withnut-Ciponyo I Dalam is 145,196 msg Besides, the aggregate
volume for the wire cylinder and the groyne used for the protection of dike by
debris flow is 20,900 m3. These materials are used by exzcavating the
deposited sediment near by the dike in Ciponyo I Dalam where it is in the most

dangerous condition among § sandpockets..

. Table - 3.1% Quantity of Improvement Dike Works

Total (Ciloseh Area) ~ L=3,801

Name of Dike bike Improvement'(m3f Rising Dike {m} (V) Gabion
Téﬁggul kanan H=3.0, L=777 H=1.0, L=400 10;644 3,354
Tanggul kiri :H=3.d,'L=413 H=1.0, L=500 10,841 1,177

Sub Total T 1,100 L=900 21,485 4,531
Kubang buled - . H=2.5, L=1,250 -~ 24,609 3,188
Rangapaku H=2,5, L=1,600 H=1.0, L=500 - 18,469 5.355
'Cijuhung H=2.5, L=250 - 4,922 638
Jinkikisik H=2,5, L=850 - 16,734 2,168
Batu_béureum - -

Worung sabeulah ‘H=2.5, L=1,982 - 39,021 5,054
,sub'rotél ~ L=5,932 L=500 103,755 16,403
Total (Cikunir A#ea) L=7,122 L=1,400 125,240 20,934'
Cimampang H=3.0, L=750 - 3,938
Kiri H=3.0, L=400 - 2,100

-Sub: Total ~ L=1,150 6,038 0
Negla kanan He3.0, L=2,073 - 10,883
ﬁiri“ H=3.0, L=578 - 3,035

Sub Total L=2,651 13,918 0

' 19,956 0
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3.3 Sediment Management Works
3.3.1 Alternative. Plans

The sandpockets in the §. Cikunir and §. Ciloseh areas are almost full
from the inflow of volcanic debris from the 1982 Mt. Galungqung eruptlan.
There are still p0551bla deposits in the upper reaches,’ meaning that sediment

inflow ‘into sandpockets ‘will ‘continue in the future.

As the result of the simulation of inflow sediment to the sandpocket, -
the inflow sediment mostly tends te deposit on' the sandﬁocket*in—the'uppar;“
reach. Therefore, the sediment management works will be carried out on the
Ciponyo I Dalam. The design management sediment'volume'for'the'sandpoCket_iﬁ

Cikunir for 10 years of the project executing is shown below.

a) $. Cikunir Area-Ciponyo I.Délam - 6,141 x103 0
(Deposited Sediment Volume - 4,741 x103 m2)
{Spare Capacity | - 1,400 x103 3),
b} 5. Ciloseh Area-Cimampang - 304 %10° n’
(Spare Capacity Volume =~ 394 x103 m3)
Total - 6,535 x103 n3 (Average

" 654 x10 m?/yéér)

Based on the aggregate production and the raising of dike mentioned in
Chapter III, five alternative plans on the sed1ment managemeut ln sandpocket

have basically proposed as follows:

Alternative A : The amount of desxgn wmanagement sedxmant vnlume (DHSV)
is excavatea and hauled to the aggregate plant to be

produced into aggregate,

Alternative B : Of'the DMEV, 450,000 m3 is_excavated and'hauied to
the aggregate plant to be produced iﬁto'agérégate, B
. The remaining volume is spread avehly-}ﬁhiférmiy) by_
the construction machinery., With regard td the |
raising of the riverbed due to even spreading,

existing dike is raised,

- 25



. Alternative € ¢ -Of the DMSY, 319,000 m3 is excavated and hauled to the
aggregate plant to be produced into aggregats. The
remaining volume is spread evenly by the construction
machinery. With regard to the ralsing of the riverbed

due to even apreading, existing dike is raised.

Alternative D : Of the DMBV, 128,000 m3 is excavated and hauled to
' the aggregate plant to-be produced into aggregate,
The remaining volume is spread'evenly by the
" eonstruction machinery., With regard to the raisinq of
riverbed due to even spreading, existing dike is

raised.

Alternative E 3 The amount of DMSV is spread eveniy by the
' construction machinery, With regard to the raising of

riverbed due to this, existing dike is raised.

:-1Eaéh‘plan'is raferred to as "Alternative A", "Alternative B",

"pAlternative ¢, “Alternative D' and "Alternative E" hereafter,

. The -terms and the suppositions:to proposed the alternative are as

follows.

{1) The annual sediment management volume of 6454 x103_m3 is supposed to
deposit.on the Ciponyo I Dalam. The deposited sediment volume for 10 years to

come of 4;?41'x103 m3 should deposit on Ciponyo I Dalam.,

{2} The.actual results of the annual aggregate volume which is traasported
from Pirusa Station to Jakarta as the aggregate is 120 3103 m3 at a
_miﬁimum“énd 423 x103 m3 at a maximum., It is assumed that the transport

_ . . : 3 .
capability will be able to augment to 600 xlo3 m in future.
-(3)' In ‘case of the raising of dike, S. Cikunir which runs at the center of

the sandpocket is needed to shift. The catchment area of 8. Cibukur is to be

; . . 3
2.3 kmz'and a 50 year probable flood discharge is to be 65 m /s.
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(4) There are houses in 8. Cikunir basin, so that, to obtain theé

alternative places for houses and the like is required.

(%) Because the height of existing dike in Ciponyo I Dalam is high, as it
is 10 m at the highest, the bamm will be provided in order to maintain and

control the dike if it is hiqhér than 5 m. The berm width should be 1.0 m, .
3.3.2 Sediment Carrying Plan of Each Alternative

The modelling of the sediment carrying plan of each altéernative is as

shown in Fig. - 3.8.

The considered points in the sediment carryingfplaﬂ'of each alternative

are as follows,

(1) The deposited sédimént heing-over-the*désignjrive:hed height which was
planned in consideration of the present gradient of'tiferbed is movéd.to the
dead water zons (refer to Fig. - 3.8, Table - 3.12). This height is supposed
to be the design riverbed héight of 8, Cikunir, 8¢ Cibarjaraun and 8. Cibukur.

(2) In the alternative with raising dike, all the deposited sediment will
be moved by the comstruction machineries im order to haka the depesit shape of -
the inflow sediment in the sandpocket coincided with the design'riverbed
gradient (refer to Fig. - 3.9, Table - 3.13), S0, the sediment will be
deposited with the egual thickness from the design viverbed heigbt in the.

sandpocket.

(3) In Alternative E, the sediment regulation volume that is able:to hoard
all the deposited sediment volume of 7,839 xlO3 msfor 50 years should be
established in the sandpocket only'by raising dike. '

Meanwhile, though Alternative A is considered to be the perpetual
countermeasure of the sediment management, Alternative D is not, and so the
absolute volume is supposed to be 7,839_x103_m3 of the depbsitéd inflow
sediment volume for 50 years. As the deposited inflow seﬂiméﬁt'vo}ume_is

3

30 3103 m- in the 51st year, it is inferred that the volume can ba.igﬁored

by the scale of the sandpocket.
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ment volume
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{3)
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Alternative-C

Alternative-E
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223,800
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[
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B T
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(2)

g Riverbed leveling

1 1,356,000

Alternative-B

Sédiment manage-
ment volume
6,141x103

Dike improve-
ment volume
209,000 |
174,800
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Riverbed level-

394x%103

ing . volume
- 1.370,000 |
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for ‘aggregate
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3,206,000
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640 t/h

Dike improve-
ment volume
' 209,000
174,800
34,200
Riverbed level-
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000
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2,158,000
(2,552,000 1)

Riverbed

Agaradation Volume

Pike improvement.

solume
209,000
174,800

34,200
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9,239x103
94103 |

Fig.

-~ 3.8

- ing wvol
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Riverbed

Aggradation
yolume _
4,562,000

{7,660,000)

Aggregate plant

. capacity: 330 t/h
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{4) Alternative-D

(3,600,000}
Aggregate plant
capacity:

470 t/h

Dike improve-
ment volumg
209,000

Sediment manags-

nt volume
I 6,141x103
| 394x103

174,800

34,200

‘Riverbed level-
volume

“““‘I 1;379;000!

- Excavation *3

- volume for

" aggregate

{8 vears) _
630,000

{1,024,.000)
Aggregate plant

Kote) _
Unit : md
%] ypper 1 5. €

lower @ 8, C

#2 upper : Tota
mgglum: S. C
lower ¢ 5. C

®#3 gpper ¢ 8. C
lower ¢ 8. C

+ S,

4 { )} is Volum

7,8394+1,400=(9,239,000 m3)

Management Works in Sandpocket
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' ‘Conveyance Plan by Alternative of Sediment
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‘Table - 3712, Volume of Stocking Area in Ciponyo I Dalam

Average Cumulative
Distance Area Area Volume | Volume
Ho. 0 0 o
No. 1._ _100='
No. 2 100
Ho. 3 100 -
Ho. 4 100
 Mo. B 100
No. 6 100 ©220.44
Ro. 7 100 280.48 250.46 25,046 25,046
Hoi08' 100 581,73 421.11 42,111 67,157
No.09 - 100 844.44 713.09 71,309 138,466
No:lo 100 1,314.26 1,079.35 . 107,935 246,401
No.11 100 2,250,641 1,782.34 178,234 424,635
no;iz 100 zgiaa.gl 2,219,686 221,966 546,601
ﬂp;zé 100 1.735.04 '1,961.98 196,198 842,799
No.14 100 1,914.67 1,824.86 182,486 1,025,285
No.18" 100 - 797.22  1,325.95 135,595 1,160,880
No.16 - 100 ' 538,65 667.94 66,794 1,227,674
Ho;i7 100  823.19 680.92 68,092 1,295,766
' e.18 100 646.74 734,97 73,487 1,369,263
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Table - 3.13 Volume of Riverbed Excavation in Ciponyc I Dalam |

~ Average Cumulative

=Distance Areg Area - Volume " Yolume
No. 0 1,656 | | o 0 - b
No. 1 100 1,245 1,450.5 145,050 145,050
No. 2 100 957 1,101.0 110,100 - 255,150
No. 3 100 715 836 " 83,600 336,750
No. 4 100 725 720 72,000 - 410750
No. 5 100 700 712.5 | 71,250 482,000
No. 6 100 322 s11 . s1ic0 533,100
¥o. 7~ 100 . 1,210 166 76,600 . 609,700
No.08 00 . 702 . 156 .és;sda:- 705,300
No.09 100 sea . €3 63,300 768,600
No.1¢ . 100 474 | : 519", | si;goo | azo,éoorﬂ
No.11 100 702  sgs 58,800 879,300
No.12 100 906 804 . 60,400-. '9593700
No.13 - 100 1,614 .- - 1,260 - . 126,600 1,085,760
No.14 100 1,457 1,535.5 153,550 p. 1,239,250
No.15 . 100 1,400 1,428.5 142,850 | 1;332,iob
No.16 100 782 1,001 -109, 100 1,4gi;zod,
No.17 100 . 1,086 934 . 93,400 1;534;560
No.18 100 1,014 1,050 . i05;ooo 1,689,600
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3,3.3: Raising of Dike

‘Among the annual deposited sediment volume, the volume which correspond
to the probable transportation capability by railways of each alternative is
carcied to the aggregate plant. The rest volume becomes the object of the

raising dike.

-‘It'iéiéifficult to estimate the deposit condition of the inflow
sedlment in detail at the sandpocket, however, it is known £rom experience
that a large quantlty of the volume deposits in the upper reach there.
Consequently, the aggregation at the upper reach becomes remarkable, and then
the extent of satety falls relatively as a matter of the disaster prevention
of dike.

For that reason, it is desirsble to control the design gradient of
ri#erbéd-tq.bé:always'fixedrmoving the sediment deposited in the sandpockst
from the upper reach to the lower reach by the construction machineries.
Moreover, the sediment will be carried and deposited on the dead water zone of
S. Cikunir and S. Cibanjaran. '

The area of Lhe sandpocket is 1,747 3103 mz. The examined sediment
volume, éepos;t thicknéss and regu;red dike helght for ralSLng dike of each

alternat;ve_are shown in Table - 3,14,

. Table ~ 3.14 Sediment Volume for Aggradation Riverbed

Sediment  Thickness of Proposed hezght

Volume ' Sediment of Dike

{od) {m) {(m)
‘Alternative A 0 o 0 ' 3.00
Alternative B 1,356 x10% 0.8 , © 3.80
Alternative C 2,355 x103 1.4 4.40
Alternative D 3,932 =103 2.3 5.30
Alternative E 4,956 x103 2.9 5.90

(7,660 x103) (4.4) (7.40)

‘Note: ( ) is deposited sediment volume for 50 years.
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The raising height of dike by spou of each alternative is as shown in -
the following Table - 3.15.

Table - 3.15 Raising Height of Dike by Spot of Each Alterhative

Dike Alter- . Alter- Alter-~ Alter-.  Alter-

Length native native . nakive  native . native

(M A m B (m € (m D (m E (n)

Kokoncong  L=620 - - 1.2 2.3

Cimareme L7218 - 0.5 1.0 17 3.8

Telelor L=570  3.00  3.80 4.40 5,30 7,30

Kubang buled Lé@zé' - | - » - : - N ; 1.0‘
Kubang martar L=575 - - < - 1.gi.:

Cibueuk  L=200 - 0.7 1.2 1.9 3.9

The result of the table is the raising height of the existing dike and.
no marked dike is needed thejreinforaement.and the repair. The sedimént.,
volume required for the raising and the repair of each dike.is shown in

Table - 3,16.

' Table - 3.16 Quantity of the Raising Dike

{m3)
. Alter- Alter- Alter-  .Alter- . Alter-
native native native native native
A B c D B
Kokoncong 11,625 11,625 11,625 23,777 57,555
Cimareme 4,847 12,120 19,616 32,005 81,101
Telelor 17,528 25,234 31,852 43,125  $1,413
Kubang buled 2,237 3,157 3,936 5,249 27,460
Kubang martar 3,019 4,261 5,313 7,086 . 48,697
Cibueuk 1,050 7,465 12,000 19,540 49,076
Total 40,306 63,862 84,342 130,872 345,392
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(1) Cibanjaran River Side

Table < 3.17 Necessary Height of Each Dike

in 8. Cibanjaran Side

- . {(m)
o ”Eievééion:ﬁlevation Height  Alter- Alter- Alter- Alter- Alter-
Ho, of Exist- of of Exist- native native native native native H=4.40
ing Dike = Riverbed - ing Dike A B c 3] B
CPNVID 523.30  524.30
1AD  531.45 528,75 4.70  ~1.700 -0.900 0.600 2.700 1.300 -0.30
2AD  536.74  529.75 6.99 -3,990 -3,190 -1.690 0.410 -0.990 -2.59
3AD 539.93  532.75 7.13  -4.130 -3.330 -1,830 0.270 -1.130 -2.73
“4AD bdz.20 B35.75 6.40 3,490 -3.690 -1.190 0.910 -0.490 -2.09
§AD . 544.58 538.75 5.83 -2.830 -2.030 -0.530 1.570 0.170 -4.43
6AD . 548.60 - 541,75 6.85 -3.850 ~3.050 -1.550 0.550 -0.850 -2.45
7AD j550;37 544.75 6.12 -3.120 -2.320 -0.820 1,280 -0.120 -1.72
8AD '553,77"' 548.75 5.02 -2.020 -1,220 0.280 2,380 0.980 -0.62
0AD  557.34 . 552.75 4.50 -1.590 -0.790 0.710 2.810 1.410 -0.19
ibAﬁ . 560.98  556.75 4.23  ~1.230 -0.430 1.070 3.170 1,770 +0.17
11AD  '565.09  560.75 4.34 ~1.340 -0.540 0.960 3,060 1,660 ©.06
122D 'Sbs.cj 564.75  3.32 . -0.320 0.480 1.980 4.080 2.680 1.08
13D "§71.39 568,75 2.64  0.360 1.160 2.660 4.760 3.360 1.76
1aap B76.28  572.75.  3.53  -0.530 0.270 1.776 3.870 2.470  0.87
158D “583.85  576.75 6.80 -3.800 -3.000 -1.500 0.600 -0.800 -2.40
162D 590,69 580,75 9.94  -6.940 -6.140 -4.640 -2.540 -3.940 -5.54
.17Abf .5§?;5z:" 584.75  12.87 -9.870 -9.070 07.570 -5.470 -6.870 -8.47
18iD  602.13  588.75  13.38 -10.380 -8.580 -B.080 -5.980 —7.380 -8.98
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{2) Cikunir Area Side

~ Table - 3.18 Necessary Height of Each Dike in Cikunir Side

" Alter-

§1ter» Alter-

Alter~

Altexy-

Elevation RElevation Height _ .
No., of Exist- of of Exist- native native native native native H=4.40
ing_Dike ‘Riverbed ing Dike A B c . D ‘E '
CPNVID 523.30  524.30 | |
1D 523.86 '*523.75 0.11  2.890 3.690 5.190 7.190 5,800 . 4.29
2 530.45 . 520.7% 070 2.300 3,100 4.600 6;700_ 5,500 3.70
3 533.92 . 532.75  1.17 1,830 2.630 4.130 6.%30 4,830 3.23
4 539,27  535.75  3.52 -0.520 0.280 1,780 3.880 2,480 0.88
5 542,74 538,75 3.99 0,990 -0.190 0.310 3,410 2.010 0.41
6 545.53  541.75 3.78  -0.780 0.020 1,520 3.620 2.220 0.62
7 547,73 544,75  2.98 'f 6.020 o,ézo 2,320 4,420 3.020 1;42
8 552.40 548,75  3.65 ~0.650 0,150 1,650 3.150':2;356."0;75
9  556.01  552.75 3.26  -0.260 0.540 2,040 4140 2.igo 1.14
10 559.86  556.75  3.11  -0.110 0.690 2.190 4.200 2.890 1.29
1 564.72  560.75 3.97  -0.970 -0.170 1.330 3.430 2.030  0.43
2B 566.00  564.75  3.25 -0.250 0.550 2.050 .4;1507:2,7507 1.1%
3B 571.72  568.75 2.97  0.030 0.830 2,330 4.430 3.030 1.43
4B 577.61 572.75 4.92  -1.920 1,120 6.380 2.480 li.dac -0.52
5B 581.79  576.75 5.04 -2.040 1,240 0.260 2.360. 0.960 -0.64
68 587.41  580.75 6.66 ~3.660 -2.860 -1.360 "9.740*40,556 -2.26
78 591.10  584.75 6.35  -3.350 -2.550 -1.050 '1.050 go;gsd ~1.95
8B 595.04  588.75 6.20 -3.290 -2.490 -&.99@_'1;110'-QL;§0 -1.89
1c 592.75 -
2c 596.75
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' crhe quantity of masonry for the revetment works of each dike is shown
in Table - 3.19,

”_Tahig - 3.19 Quantity of Stone Masdnry for the Revetment

o (n3)
-Alter- Alter- Alter- Alter- Alter-
native native native native native

a B ' D E
Kokoncong - 7,192 7,192 7,192 7,465 9,657
Cimareme 6,174 7,037 7,678 8,645 11,184
Telelor 4,903 5,586 6,094 6,864 8,678
Kubang buled 2,045 2,317 2,522 2,829 3,510
Rubang mgxtar 2,760 3,128 3,404 3,818 4,738
Cibueuk | 1,920 2,176 2,368 2,658 3,296
Total 24,9904 '27,436 29,258 32,277 41,263

3.3.4  Groyné

The number of the groyne in Ciponyo 1 Dalam is 174. As the riverbed
aggregates gradually in case of the plan of raising dike, the volume of groyne
works is settled accordingly supposing that the sediment deposits to the final

shape. The quantity of gabion for Groyne is shown in Table - 3.20.

. Table - 3.20 Quantity of Gabion for Groyae

(3)
‘Alter- Alter- Alter-  Alter-  Alter-
native native native native native
A B C D E
Number of groyne 174 174 174 174 174
‘Height 1 3 4 6 10
Section area 14 31.5 40.25 57.75 92.75
2,436 5,481 7,004 10,049 16,139

Quantitcy
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3.3.5  Aggregate Plant:

The aggregate plant capébility of each éiﬁetnaﬁive Qiffers by the
quantity transporting agaregates tanakartaf"The a@@feg#te'planﬁwéapébility..
in which the long distance transport copability to Jakarta is to be
423x103 m3 at. the maximum and 120x103 m3 at the'minimum'according to _
the actual rasult investigat1on data of the transpnrtation by rallwaya, is
described in the follow1ng table.' Basades, the condxtions in order tc
estimate the plant capabllaty is as shown below. The location of aggregate

plant will be planned being ad;acen; to Plrusa_Statlon near-Sandpocket Negla.

{1} Number of Annual Worklng Days of Plant 221 days!year

- {2} .Worklng Hours of Plant : : 7 hours/day
{3) unit Deposit Weight of Cast Sediment of =~ 1.80 t/ma_

Plant
The capac;ty of aggreqata plant for each alternative are as shown in :
the following Table - 3.21. The specif;cataon 6f aggregate eguipment for

alternative-A are as shown in the following Table -~ 3.22.

Tablie - 3.21 CapacitytOf:Aggraggte‘?lant‘

"~ Annual Dump- Workable - Capacity of

ping volume - .years agqregate plant
(m3) o A{tsb) '
Alternative A 613,000 _3 | 630_ .
Alternative B 450,000 8  470
Alternative C 319,000 8 330
Alternative D 128,000 s 140 -
Alternative E 0 0 0
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Table - 3.22 Specification of Aggregate EQuipment

2.
3.
4.

.5"

NES

7.
8.

600 m

B=750 mm and 900 mm

T e rotal Total
Egquipment i Specification Description Weight
; . . lty Co
_ Power (kw) (t)
Feed hopper. -2 50 m3x2 -
Vibrating grizzly 2 169 {em)x500(cm) 22 22
Jaw Ceusher 2 500 (rmm) %750 (mm) 20 40
Cut gate 4 400 t/h 6 1.0
Yibrating screen 4 1, 500 (mm)x3, 000 (rm) 30 ‘15.6
vibrating screen 4 2,400 (mm)x6, 600 (mm) 120 40
(11} _
Classifier 2 41,050 (mm)xL7, 500 (mm) 22 28
Pump ' -2 $250mn ' 110 3.2
Balt conveyer (100) 90

The quantity of civil works for aggregate plant are as shown in the

following Table - 3,23,

Table -~ 3.23 Quantity of Civil Works for Aggregate Flant

Alter- Alter- Alter- Alter- Alter-
native native native native native
A B c D E
Civil Conerete (m®) 3,708 2,966 2,225 1,669 0
WOTKS  prcavation (m’) 6,048 5318 3,989 2,902 0
Steel (t) 200 160 115 90 0
Placing (t) 335 268 200 134 o
Capacity of 630 460 330 140 0

aggregate plant (t/h)

Y.



3.3.6 Diversion Chammel of §. Cibukur

In case of the plan of ralsing dike, the lower reach of‘s; Cikunir is
not desirable because it is influenced by sfflux of_sediment.“fﬁhéfefore; the
diversion of §. Cibekur which flows down the center of S. Cikunir and
S, Cibanjaran is needed. There is §, Cipanas in the upper stream of
S. Cibukur and ths warm water flows dbwn as the under flow water. Ths
catchment area is 2.3 km2 and’ the design’peak'dischafge of return'périodeG
years is estimated to be about 65 m3/s in comparison with the discharge in
other basins. The proposed gradient of riverbed is supposed to coincide with

the design gradient of riverbed of the =andpocket.
(1) Section of Diversion Channel
The section of the diversion channel is as follows. The water depth

the diversion chanrel is 2,40 m when the design peak discharge of return

period 50 years flows down. Theé height of the channel is supposed to be 3.0 m.

H A P R R2/3 v 0.

1.0 3.00 5.11 - 0,587 0.701 3.035 9.105
2.0 .00 8,71 1.033 1.022 4.425 39.825

3.0 18.00 12,317  1.461  1.288 5.577  100.386

Typical Sechon of ‘Diversion Channel
{ Cibukur )

S51:1:200

5 S!o_mr Haeon I"m'l ) ) )
I . )

Cibanjeron _river yids

Fig. - 3.10 Typical Section of Diversion Channel to §. Cibukur
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(2) Quantity of Diversion Channel

The Quanﬁity of Diversion Channel by spot of each altsrnative is as
shown in the following Table ~ 3.24.

Tabie - 3.24 Quantity of Diversion Channel

Alter-  Alter- Alter- Alter- Alter-
Unit native native native native native
a B ¢ D E

Height of bank  {m) 0 3.0 3.40 4.30 6.40
Width of Chamnel '(m) 0 1.5 1.5 1.5 1.5
Leagth of Channel {m) . 0 1,500 1,500 1,500 1,560
Slope of dike 0 3:1.5 1:1.5.  1:1.5 1:1.5
Area of cross section 0. 57.0 68.68 -98.,47 192,48
Quantity of embamkmeat 0 85,500 103,020 147,705 288,720
Quantity of revetment 0 16,196 . 19,125 25,947

14,895
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3.4 Check Dam Works
Design of the check dam was carried dut based on "Ministry of
Construction Technical Standard of River and Sabo. Engineering (draft) compiled
by the River Bursau, Ministry of Construction" and based on Japanese and
Indonesian operation cases. - ' '
3.4.1 Outline of Facilities
1) S. Cikunir Basin
Check dams, CKN-4, CKN-5; and a consolidation dam, CKN:3, are
gravity concréte dams designed for thefstaﬁilization'Offéedimént"
that flows into Cipomyo I Dalam and bank erosion ‘prevention. The
- base being gravel, energy dissipator pools.
2) 8. Cibanjaran Basin
A series of Qams constructed with qhéck dams:CBJ—4, CBJ~5, and a

consolidation dam, CBJ-3., For the design, the same way of thinking

was adopted as in the case of 8. Cikunir basin.

3) 8. Cimampang Basin
Check dams constructed in the upperstream area of sandpocket Negla,
CMP-1, CMP-2. The design was the same as in the case of S. Cikunir
bhasin.

3.4.2 Description of the Facility

The structure details of the check dams are shown in Table - 3.25., The

quantities of c¢heck dam are shown in Table - 3,26,
3.5 Quantity of Construction Work for each Alternative

The quantity of the construction work for each alternative is shown in

Table - 3,27.
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Table ~ 3,26 Quantity of Check Dams

Name of Name of Location Volume -
River Facility No. Height Length Concrete  Excdavation
| (m) - (m) 3y~ (md)

cMP-1 2/800 12,0 41,0 4,400 1,320

8. Cimampang : : : _ y
CMP-2 - 3/800°  12.0 41.0 4,400 1,320
CRN-3 . 17/510 5.0 . 85.0 2,200 660

§. Cikunir CKN-4 17/810 5.0 122.0 3,200 960
CKN-5 18/0% 5.0 i04.0 . 3,200 960
CBI-3 7/860 7.0 213.0 8,000 2,400

S. Cibanjaran = CBJ~4 8/160 8.0 54,0 - 2,700 810

CBI-5 -~ 8/660 13.0 104.0 8,800 2,640
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Table - 3.27

Quantity of Construction for Cikuniy Area

Alter~ Alter- Alter- Alter. Altoar-
I &£ & m native native native native native
A B . D E
7 , 1,370,000 1,370,000 1,370,000 1,370,000 1,370,000
Improvement Embank- 125,238 125,238 125,238 125,238 125,238
of aike  memt (nd)
‘Ciponyo ‘I~ Gabion(md) 20,934 20,934 20,934 20,034 20,934
Dalam Groyne(m3) 6,202 6,202 6,202 6,202 6,202
. .. ' Embank- 40,306 63,962 84,342 123,320 309,358
Raising of ment (m3) | _
of dike  Maspnry(m3) 24,004 27,436 20,258 32,277 41,263
- Groyne(mn3) 2,436 5,481 7,004 10,049 16,136
| Excava- 6,648 5,318 3,089 2,992 0
Aggregate - tion - (m3) : _ R
plant Con~- _ 3,708 2,966 2,225 1,669 0
civil " ¢rete’ (m3) _
‘work Steel (m3) 200 160 115 90 0
Placing (t} 33§ 268 200 134 0
Excava- 8,430 8,430 8,430 8,430 8,430
Check tion {m3)
dam Con- 28,100 28,100 28,100 28,100 28,100
crete (m3)
Embank-~ 34,320 34,320 34,320 34,320 34,320
ment (m3) _ : :
| Revet- 6,990 6,990 6,990 6,990 6,990
Consoli- ment (m3)
dation Excava- - 1,560 1,560 1,560 1,560 1,560
dam tion (m3) '
Con- 5,200 5,200 5,200 5,200 5,200
‘crete (m3)
* Bzeava- 10,817 10,817 10,817 10,817 10,817
: tion (m3)_ : _ o
Revetment  Embank- 6,400 6,490 6,490 6,490 6,490
works ment  {(m3)
: Masonry(m?) 9,616 9,615 9,615 9,615 9,615
Con- 2,975 2,975 2,875 2,97% 2,975
crete (md)
‘Excavation for 4,513,000 3,206,000 2,158,000 630,000 0
‘aggregate (1) (m3). .
1,307,000 2,355,000 3,932,000 4,956,000

Excavation for 0
maintenance (2) {(m3) '

o Embank- 0 14,895 16,196 19,125 25,947
Diversion ment  (m3)
channel ‘Masonry{m3) ¢ 85,500 103,020 147,705 288,720
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4, Stabilization of River Course in the Sandpocket Ciponyo II

4,1 Outline of Work

In the sandpocket Ciponyo II, there has been great progress in the use
of land-like paddy filelds and several communities have now formed. At the
time of a flood, however, the river channel on the side of S. Cikunir is not
stabilized, and it suffers from inundation, The extension of 8, Ciponyo II is
in the upstream direction covering the distance of 4.5 km and passage betwaen
communities is not convenient. Therefore, consolidation dams will he built
for the stabilization of river channels, by which to prevent ivundationm in

sandpocket and also to facilitate better communications between communities.

The revetment works to allow for the safe flow of flood water is to be
made ground the narrow section of confluence of S. Cibanjaran and S. Cikunir

where some sections of the bank are low.

4.2 C(Consolidation Dam Work

The consolidation work for Ciponyo II is to place CKN-1 AND CBJ-1 AT A
SPOT 1.5 km from the confluence, avoiding communities in the sandpocket, and
place CEKN-2 and CBJ-2 at a spot 3.4 km from the confluence, In the
consolidation work, the width of overflow section is to be 40 m, Dikes on
both sides of the sandpocket will be comnscted to the consolidation dam by

means of dikes.

The details of the revetment work and the dikes area shown in

Table - 4.1 and general sketches arve shown at the end of this volume,
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Adding 1.0 m of £ree board to,thé‘ovgrflowiheight calculated the
required helght of dike at consolidation dam will be 3.0 m, The typical
section of dike is shown in Fig., - 4.1, '

The length of dike are as followss

a) Upstream spot 1.5 km from the coufluence point - . 530 m
b) Upstream spot 3.4 km from the confluence point 1,100 m

Typicol Seclion of Cress Dike

$91: %00 ¢

8000

Fig. - 4.1 Typical Section of Dike

The quantity of conmsolidation dam is shown in Table - 4.2.

Table - 4.2 Quantity of Consolidation Dam

Consolidation (X). Comsolidation (II) Total

Embankment 24,000 10,320 34,320

Stone masonry 4,890 . 2,100 _ 6,990
Excavation 780 - ' 780 . 1,860
Dam masonry 2,600 | 2,600 5,200
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4.3 Revetment Works of Confluence for Cibanjaran and Cikunir

The main purPosa of revetment works is to protect the narrow section of

dike against £1008.

The design critéria of the facilities of reveiment works are selected

bhased on the following items,

~a)Design Flood Discharge 419 ma/s

b)Length of Revetment Works station 9K+00 - 10K+700 m
_c)Protectioh Type Stone masonry

d)River Gradient 1/70

a)Area of Channel Section

Typlcal Sectien of Clkunir River {2km+E00)

430, _ 51:200
Grand wurfoce
<
25.00C
420 : %
- . ol @
- Mgicary conte ' I\‘§ Mosonry  concests

Thizh DOrm

‘ \Progorad  sivarbed

Pigin tonersis

Fig., - 4.2 Typical Cross Section of Revetment Work

~The discharge'rating curve of the design river cross-section calculated

by usinq'unifdrm:flow formula is as follows:

" A P R p2/3 I v gmdss

1,000  26.00 27.83 0.934 0.96 0.1195 2.87 . 74.6
2,000 54,00 30.66 1.761 1.46 0.1195 4.36 235.4
3,000 84.00 33.48 2.509 1,85 0.1195 5,53 464.5
4,000 116,00 36.31 3.195  2.169 0.1195 6.48 751.9

 1=1/70=0,01428 n=0.04
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Fig. ~ 4.3 Discharge Rating Curve of the Design Curve
in §. Cikxunir

The design flood discharge at the confluence is to be 419 msls.
Taking into account the design riverbed gradient and the width of the river.
the water level at the time of the flood was estimated at 2.8 m, The
revetment works ware limited to a 1.7 km long area covering both side of the

confluence point. The details of the structure are as shown in Table - 4.3.

Table - 4.3 Spscification of Revetment Works

Item Description Remarks
Design Flocd Discharge 419 mals
Riverbed Width 25.0 m
Riverbed Gradient 17170
Band Slope 4.0 m
Slope Protection Masonry
Length of Revetment Works 3.4 km
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5. . Construction of Check Dams on the South Area Basin {(Unit 3)
5.1 Genoral

20 check dams to protect Singaparna against Lahar will be constructed

in the following rivers; 8, Cisaruni, §. Cikupang and §. Cimerah

The design excess sediment voltme of 50 years of return period in three
{3) rivers of 8., Cisaruni, $. Cikupang and §, Cimerah on the Southern slope
of Mt, Galunggung should be controlled by the group of check dams including

the existing check dems in wpper reaches.
(1) S. Cisaruni Basin

Five.(5) check dams will be arranged in order to cantrol the design

excess sediment volwne of 134. 3103 m3.

{2) §. Cikupang Basin |

Three (3) check dams will be arranged in order to control the desiga

excess sediment volume of 40 3103 ma.

{3) 8. Cimerzh Basin

At the S, Cimerah basin; the cheok dam to control the sediment runcff

volume from the upperstream déevastated basin will be arranged.

Thirteen (13} check dams including existing cne (1) check dam at 8,
Clnerah upperstream will be arranged in order to control the design excess

volume of 534 xlo3 ma.
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5.2 Standard of Design

The design was carried out based on the following technical standards.

{i) Technical standards for River and Sabo Engineoring, River Bureau,

Ministry of Construction Japan 1985

{ii) Design Manual for Sabo Engineering, Flood Contrel and Sabo

Engineering Associations, Japan 1986
5.2.1 Design Load and Constants Applied to Stability Analysis

(1) Design Load

The following loads ave considered in stability analysis of check dam.

(Refer to Fig. - 5.1)

a) Dam weight :

W
b} Hydro-pressure t Pu

Case ¢t Flood Time

/“

Fig. - 5.1 ILoads for Stability Analysis of Check Dam
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1y Dam Weight
The dam weight is given with the following formula:
W=Ym'Arn.lIIIl.l.'.QDOOFIIO.CIG..."GID'.I'Ulﬂlh!'l..lidli.ei (503-)
W : Dam weight expressed in ton {t)}/unit width (m)
© ym 5. Unit welght of masonry (t/m )
Am' ¢ Volume {m ) per unit width (m) of masonry
2) Hydro-pressure
The hydro-pressure against the dam body'consists of ths horisontal load

of hydrostatic pressure and vertical load of flowing water weight,

This pressure is expressed belows

P"’h-“:.rgwwo- hw; dhw=’—”§”‘"‘W0| hwz oooo.--.ooue--‘-*;.‘o'ou.--ao (5-2)
FW=H"D. Aw --:..e‘one‘a--c.--nuo--.-cce..n-..oco-a-o-oo--cc!otu-- (5-3)
Where,

Pwh 3 Hydrostat;c pressure axpressed in ton (t)/un;t width (m)
. Wo
v

‘Unit weight of water (t/m }
Water depth (m)

"

-

Pwv ¢ Water weight expressed in ton (t)/unit width (m)}
Aw

Volume (m') per unit width (m) of water,
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(2) Constant Applied to Stability Analysis

Tha constants numbers to bea appliéd to stability analysis of check dam

can be set in the following way:
1) Unit weight

a) Water {Wo)

- Flood water . e Ho = 1.003t/m3,'
~ Underground water . : Ho = 1,20 t/m
)] Concrete {ys) . Lo uyEs m 2,38 t/m3
3

c) Masonry {ym) “ym

1)

2.20 t/m

2) Coafficient of Friction between Dam £ = 0.60
Base and Foundation Subgrade

5.2.2 Overflow BSection and Wing Wall
(1) Overflow Section

To determine the width (B1) of overflow section, the follqwiug:regime
formula is applied., Refer to Fig. - 5.3.

1s2 :
Bl = {ar., QP* ucovoa---oaQocssa---Qor;‘cy.#.ono\o.;lonnc?o (5.6)

Where,
Bl : Overflow section wigdth (m)
ar 5 Constant (=4.0)
Qp* : Design of peak diécharge (0p) plus 10% sediment of Qp*
(Qp* = Qp + 0.1 Qp#) |

The design of overflow is calculated by the following formula.

5 _
Qp* = 3% * C * V2gq (3B, + 2B,) h,

/2

ltolsoot'oio't.aino;o (567)_
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Whers,
“Discharge coefficient (0.60)

-0

c

R Acceleratlion of gravity (9.8 m/sz)
B. ¢ Bottom wildth of the overflow (m)
B

h

_Water surface width (m)

e

Overflow depth ()

"Fig. % 5.2 Overflew Section Consolidation Dam
(2) Wing Wall

The wing wall shall be so designed that the flow dirsction of flood is
correcktly contxolled'by avoiding the overtopping from the wing wall.
Therefore, more than 1 m fregboara is included in tha height of wing wall.

The width of wing wall shall be designed to bear the impact of design debris
flow.  The wing wall shall also be penetrated into the river hauk, because the

floods may erode this part,
5.253_ Main'Dam
(1) Stability Condition

The following conditions shall be satisfied in each of load condition

for the stability of check dam:

a) The resultant force shall be acted on the middle 1/3 of dam base,
in order to prevent the creation of tensile stress at the bottom.
by Sliﬁing does not occur between the dam base and the foundation
| 1éﬁbgréde.‘ - ' s
£) Maximum stress ét”the féundation subgrade shall be less than the

. allowable hearing stress of the subgrade.
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(2) Stability against Overtufning and'Tensiie Stress

To aveid tensile stress at the base of the dam: foundation, the
resultant force of the dam's weight and extérnal forces shall be acted on the
middle of 1/3 dam base. On the other hand the ecdentriciﬁy:of':aSultant force
is less than 1/6 of dam base. In this way, the dam's stability against .

overturning can also be secured.
(3) Stability against Sliding

The slaﬂlng safety of the dam base and the subgraﬁe can‘ba confirmed
using the following formula:

fev
i

%102 scdnao.eoaea-o-ota-‘co:--qaonow--’oei-uin-ooe;_-t (508)

HS =

Where,
WS : Safety factor’ for sllﬁlng
Friction coeffxcient

rh
ey

Total vertical load per unit width (t)
Total horizontal load per wnit width (t)

oo«
L ]

(4) Stability against Settlement of Foundation
The maximum stress at the base of dam shall not exceed the allowable
stress of the subgrade:

v 6§ » e

g = -~ (1 ¢+ ———2) a
5 b 2 9
P 2
by M
e'-“-‘—""““-";bfs L N R N N N N N N N N R R R R R (5 10)
2 v
Where,
g : The maximum vertical stress at the base of dam (t/m )
V s Total vertical load per unit width (t) ) '
b, + The width of the dam base (i)
@ : The eccentricity of resultant ‘force (m)
M : Total moment per unit width (tm)

ga ¢ Allowable stress of the subgrade (t/mz)
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(5) SuﬁmarY'Qf Loads and Stability Conditions

L ;Thé-lO&ﬂS’ﬂﬂd.St&bility conditions of consolidation dam can be

sunmarized as in Table - 5.1.

fable - 5.1 Summary of Loads and Stability Conditions

Lo.ads' & Stabil'ity Flood
Condition L =Items Formula : Condition
= ym. Am 0

Loads &;condition ) .Dam ngght W

Hydro preésure % Pwh = b°H6°hw2 N 0
: . hz' M i :
Overturning € = e - — 2b_ 76
o 2 v -2
S1iding NS = & . 2 1.2
Settlement o = Y (1s+ 8 ° 2y a
a by by 2 9
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5.3 Description of Check Dams ..

As for sabo facilities on the southern slope'basin'af'Mte Galunggung,
chaeck dam work is the main work. In dstermining the specifications of the

sabo dam, the following items were taken into conslderation.
a) Height of Check Dams

The foundation of check dams is mostly composed of unconaolldatad
lahar deposxts, weak’ 1n 5011 bearlng capac;ty and high in
permeability, and therefora uot adequate as foun&atlon. For this
reason, it is ﬂesxrous ‘that the hemgnt of the check ﬁam should be
1ower than 15 m., If it has to be higher than 15 m, the dam should.
be £1rﬂ1y placed to rocks.

b} Free Board of Check Dams

Free board is dstermined in consideration of design flood
discharge, riverbed gradient, and sc forth. Here in this vegion,
however, riverbed fluctuations being intense, it should be higher

than 1 Me

¢} Countermeasures for Piévention of Scéuring in the Apron Sections of
Check Dams and Consolidation Dams. The Apron Bection of check dams
is subject to scouring due to the change of hydraulic_conaitians
such as the decrease of runoff gediment caused by the constructinh.
of the check dam. Therefore, the material £or the cénstruction of

apron should be made by concrete.
4) Materials and operation

In view of the economical and employment conditions, one should
consider adopting the full use szstone sediment, bamboo, wood- and
the 1like, as well as conszderlng COnstruction by manpower.7 Items E
planned for check dams along S. CiPunlr, 5. Czkupang and S. Cimelah

area shown in Table - 4.8,
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5.4 {Quantity of Check Dam

The guantity of check dam on the southern slope basin of Mt, Galunggung

are shown in Tabhle -~ 5.3.

Table ~ 5.3 Quantity of Check Damg

Name of Name of Location Volume
River Facilicy No. Height Length Concrete Excavation
{m) (m) .
CSR - 1 27100 7.0 30,5 1,400 420
CSR -~ 2 2/600 11.0 31.0 3,200 960
8. Cisaruni SR - 3 37100 22.0 56.0 17,900 %,370
CSR - 4 3/500 22.0 _ 55,0 14,900 4,470
CSR - & 3/900 18.0 51.0 9,300 2,790
Sub Total 46,700 .
CKP - 1 27200 7.0 27.0 1,300 390
S. Cikupang CKP - 2 37200 12,0 39.0 3,500 1,050
CEKP - 3 3/800 17.0 36.0 7.100 2,130
Sub Total ‘ 11,800 .
CMR - 1 27095 7.0 28.5 1,400 420
CMR - 2 3/110 9.5 30.0 2,300 690
S, Cimerah —
CMR - 4 5/000 22.0 63.0 18,000 5,400
CMR - § 67300 17.0 §3.0 8,700 2,610
Sub Total 30,400 '
CsL - 1 2/000 7.0 31.0 1,400 420
CSL - 2 2/400 7.0 28.0 1,300 . 390
CSL - 3 37000 12.¢0 36.0 3,300 990
5. Cisera
CSL - 4 37400 22.0 51.0 13,400 4,020
CSL - 5 4/000 22.0 62.0 15,300 4,590
CSL - 6 47600 7.0 52.0 10,000 3,000
Sub Total 44,700 _
CPD -1 2/100 15.0 51.0 5,500 1,650
5. Cipada
CPD - 2 2/800 15.0 53.0 5,900 1,770
Sub Total 11,400
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B .'Dfainage Tunnel Project
6.1 - Outline of Drainage Tunnel Project for Crater Lake

L2
3e?5_km of tho upper area of the 8. Cibanjaran was blocked when
Mt. Galunggung erupted in 1982. Ever since, rainwater has accumulated in the

crater and. formed’'a arater lake.

The maximum water level ever is estimated to be 1,107.6 m, at which
point the-total volume of water is estimated to have been 7,500,000 ma. The
water level of the crater lake fluctuates between an elevation of l,OQO m to
1,099 m and the water volume of stored at an elevation 1,095 m is

4,000,000 m .

The simulated results of the amount of rain and the water level of the
crater lake for the survey period are examined in Chapter 3. The results show
tha;fthe'water-level rose rapidly but there was no collapsing of the crater
wall. Howevér; because the crater lake catchmént is waste land it is clear
that sediment will flow into the crater lske, and a rise in the water level of

the crater lake, however gradual, is anticipated.

The average eruption of Mt. Galunggung is short, being approximately 52
.years. Therefore, flooding due to the colliapsing of the crater_wall caused by
a rise infthe.water'level of the crater lake or collapsing of the crater wall
due to angeruption of the Mt. Galunggung will most likely cause extensive
damage to the city of Tasikmalaya iocated downstream. Setting up a drainage
tunnel in the crater lake to lower the water level would be very beneficial.
Construction: of the drainage tumnnel while the water level is low is economical

and techﬁically easy. It is advisable to start construction immediately.
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6.2 Logation of Drainage Tunnel

As for the locaition of the drainage tumnel, the place where the crater
lake wall of 8. Cibanjaran side was narrowest and the withdrawing to S.

Cibanjaran was possible was selected by the following reasons.

1) The riverbed elevation of 8. Cibanjaran is lower than that of §.

Cikunir.

2} When the center line is decided at the same river slevation, the

water lake wall of §. Cibanjaran narrower.
3} The basin of the crater lake belonged to &, Cibanjaran before
eruption and the changing basin has much influence to the lower

raach.

4} The geology of the crater wall does not have much difference at any

places.
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6.3 Alternative Plan for Drainage. -
6.3.1 Alternative Plan
(1) General

It is necessary that the water level of the crater lake be lowered at
a1l times if the destruction of its walls and direct damage from volcanic

eruptions are to be reduced.

.:Thejfollowihg points should be considered when planning facilities to

drain water from the crater lake.

'(i)f There is a high temperature zone (Approx. 150 m sector)
. (i1) .The outsr wall of the crater lake is loose.
(iii) There areé cracks and traces of damage in the rock of the inner
wall of the crater lake.
{iv) 'Azdischarge £ gas ‘is expected.

{(v) V'Transportation of Construction Materials.

The conditibné'descfibed above were taken into consideration and an

alternative for the facilities to drain the crater lake was selscted.
‘(2)  Alternative I - A

By coustructing a tunmel in the wall of the cratex, the water in the
crater lake can be drained. This method has been used before at Kelud

volcano. The execution procedures for the drainage tunuel are as follows:

(i) A vertical shaft of 4.00 m is constructed in the inner wall of
the crater lake. Several horizontal tunnels will bes necessary to
drain the lake water with syphons, and the vertical tummel is to

. facilitate this work.

{ii) The méin tunnel is constructed from the outer wall of the crater
lake. The extension of this tunnel is approximately 300 m. The
hiéh temperature zone is distributed from the center to the

crater. lake side.

- D2 =



(ii1) It is thought that it will be possible for the normal temperature
zone to be executed using conventional methods. The execution in
the high temperature zone will be performed using botﬁ the
freezing matﬁod and the fan method (in which cold area is sent

in).

{iv) When the execution of the tunnel is complated the water level of
‘the crater lake will be lowered using syphons. The drain -

capabilities of various bores of syphon are shown in Table = . . .
{v) Becanse the drain capability of the syphon is the B m of the
water pillar, several horizontal tunnels will be constructed and

the water draimed to the design level, *

The typical section of drainage. tunnel are as shown in Fig., - 6.1.

Brief descriptions for Alternative II - A are as follows:

Table - 6.1 Specification of Alternative II - A facilities -

Facilities Specification
Horizontal tuanels No. 1 2,000 3 Corrugate pipe ~ 25.0 m
No. 2 Corrugate pipe -~ 35.0 m
No. 3 Corrugate pipe ~ 45.0 m.
No. 4 Corrugate pipe - 378.0 m
Vertical shaft - : 4.000 : Corrugate pipe - . 90.0 m

. . & o .
Cooling plant ) 2 units

Note *) Capacity of refrigerating plant is 192,006 kcal/unit,
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(3) Alternative II - B
Excavating is performed to the slevation of the drain chamel,
Execution will ba performed by maéhinas-or using cooling. Thus excavation-may

be easily:executed in the high temperature zone.

The typical section of -open cut is as shown in Plg, - 6.2. Brief -

description for Alternative II - B facilities

Table - 6.2 Specification of Alternative Il - B Facilities

Item | S _.Quantiﬁy (m:)_
Excavation of sand and gravel by_ménéowgr - 336,80é
Excavation ¢f sand and gqravel by machine o 505,000
Excavation of fock by manpower > . 144,300
Excavation of rock by machine A 216,400

- Total o ' 1,202,400
Transportation _ : 1,442,900

(4) Alternative II - €

Drainage is performed using a pump, neces#itating'no excavation of the
high temperature Zome crater lake wall., If the discharge is to-ha_the same as
in syphoning, 6 pumps will be needed. Adding 3 reserves, this makes a total

of 9 pumps. In this alternative it will be possible to drain 0.23 m>/s.

The typical section of pump up is as shown in Fig. } 6.3, Brief

description for Alternative ¥I - C is as shown in Table - 6.3,
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Table - 6.3 = Specification of Alternative II - C Facilities

Item ' Specification Quantity

Disﬁributing-material Head 100 m capacity 132 kw 9 units
' diagram 20 mm

Céntrol'board : 3.6 kv 132 kw

9 units
Uncoming panel 7.2 kv I unit
Transpower board 1,000 kvA 1 ﬁnit
" Piping material 600 mm 1 unit

'Distributing material

6.3.2 Preliminary Cost Estimate

The preliminary cost estimate were made for major works such as
excavation of tungel,=tunnel materials, open cut, transportation of material.
The estimata costs included costs for construction works and procuremeht of
materials and eqdipment. For the sake of comparative study of'alternative,
the expenses naeded for preconstruction works are not include in the cost
estimate; they are costs for land aguisition, goverament administration,

engineeriang sservice, physical contingency, price escalation and so on.

Cost summary of alternatives are shown in Table - 6.4. Breakdown cost

of construction are indicated in Annexs.

Table - 6.4 Construction Cost of Alternatives

(Rp x 105)

Construction Alternative II - A Alternative II - B Alternative II - C

Construction © 2,640.6  1,370.6 4,630.5

6,3.3 :Selection of_AltarnétiVes
‘The selection comparison of three alternatives are shown in Table - 6.5.

'The countermeasure of crater lake is altermative I - A to be adopted

for dréinage:of crater_lake because of the following reason.
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6.4 Layout of Drainage Tunnel
(1)  Proposed Inlet Height'of Drainage Tunnel

‘Fhe proposed inlet height of Drainage Tunnel is to be 1,082.5 m. This
ig the lowest elevatlon considering the sediment inflow volume and the
capacity of the crater lake at this élevation is about 750 x10 ms. With
this capacity. it is Judged ‘that the secondary disaster by re-sruption will be
small.

{(2) Longitudinal Gradient

- The 10ngxtud;na1 gradient of the drainage tunnel is to be 5% in

consideration of carrying out of excavated material and the drainage tunnel.
{3 -~Pro§osed Height of Main Drainage Tunnel

The proposed height of main drainage tunnel is estimated by the

following formula in order to drainaged water of crater lake by the syphon.

Q
p . LB+ by £5t
— = H' - H senonseassensas (1}
" 1"£+§+f9'1+9'3 |
HRCI D
f~127g2/1)1/3
where!
P : hydrostatic pressure (t/ma)
- Wo ¢ unit weight of water (t/m3)
,'Ee,: -roughness of inlet
Ebzz roughness of outlet
n ¢ manning roughness
21 : upstream length of syphon
'Qz : downstream length of syphon
‘D i @iameter of syphon
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Table ~ 6.6
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Fig. - 6.4  Layout of Drainmage Siphon

Calculation Result of Hydrostatic Pressure of Siphoa

H | z¢ B NE Pc
1080 15.0 15.0 m 0 " 4.64' -4.64  OK
1089 14,0 « 1,0 - -4.33 -5.33 - OK
1087 13,0 " -2.0 4,02  <6.02 OK
1089 12.0 " -3.0  ~3.71 ~6,71- OK
1086 11.0 " -4.0  -3.40 -7.40  OK
1085 10.0 " -5.0 ~3.09  -8.09  OK
1084 9.0 " -6.0 -2.781 -8.781 OCK
1083 8.0 " ~7.0  -2.472 -9.472 OUT

Through the siphon process, ths water level attainable by water

drainage is approximately 6.2 m for the 1,090 m plammed for the operations

tunnel., Because 1,8 m remaing until the elevation of the design pipe-end is

reached, from the siphon exit an auziliary pump will be utilized in order to

axpel the water.

Accordingly, if the design elevation for the main drainage

tunnel is 1,075.0 m, it will be possible to draln the crater lake.
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6.5 _Typicél Section of Drainage Tunnel

{1) ' The diameter of the drainage tunnel section is to e 2.0 m in
conglderation of the possible width of the carrying out works of axcavated

material by trolley. -

(2) The lining of the drainage tunnel should be performed by the lining
plate. Because the ‘lining plate is light, it is easy to carry and to perform
works in the narrow tunmnel, besides, it is possible to carry by wmanpower to

the crater lake of Mt. Galunggung,

{3} The drainage capacity by tunnel is 10 msls. As the result of the
stcféqe-resarvoir:simulation in the case of drainage by tunnel after the
inflow of a 50 year probable flood wave to the crater lake, the crater wall is
not in danger of the collapse though the water level rises 3.00 m from the

drainage tunnel elevation.
Upoun consideration of the economic aspects and the actuwal installation

execution of the standard cross section of the drainage tunnel, two propesals

~ 1Y use of concrete and 2) use of a liner plate were compared in the decision,

- 72 -



6.6 Construction Method of Drainage Tunnel

As the water level in the crater lake is higher than the design tunnel
elevation, it is difficult to enforce the drainage tunnel and the inlet at the

c¢rater wall because they are in water.

Besides, it is also difficult to éonstruththeftémporary'cofféring dike
at the wéter lake side because it is in water. So, in ordex to draiwn the
water lake; the method of syphon practiced at Mt. Kerut will be used. The

method of construction is as follows. The procsss of work is as shown in

figure.

The following describes the conditions necessary for the refrigeration

process.
(1) Vertical Shaft Construction

in order to lower the water level of .the crater lake by-thé siphon
process, a vertical shaft will be constructed for work use. The wa1lsfof the
crater lake are sharply sloped, so the position of the shaft has been chosen
at the most gentle diagonal slope. From the entrance of the vertical shaft to

the elevation of the Main Tunnel, there will be a distance of 90 m.

{(2) Main Tunnel Construction
The Main Tunnel will be constructed from the Cibanjaraa river to the
vertical shaft. The construction of the tunnel will be conducted by driiling
from the exit of the drainage tummel. This will be an extension of 270 m,

{3} Construction of the First Stage Work Use Tunnel

From a position at the water level of the erater ‘lake, the work use

drainage tunnel will be constructed ffom the (vertical) shaft.’
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(4) Drainage by the Siphon Process

The thickness of the siphon pipe at the position of the work use
drainage tunnel will be determined at 300 mm, The water will pour inte the
siphon“piPQZand by theé removal of the air from the inside of the pipe, the

lake'will'be drained through the siphonpipe.

{5) Construction of the Second Stage Work Use Tunnel

In the caseé that the water level of the Crater ILake reaches a level

whéere it is ne longer draining through the First Stage Work Use Tunnel, the
construction of the Second Stage Work Use Tummel will be undertaken, and the
water ‘level of the Crater Lake will: be lowefed-through a siphon process.

(5) Installation of the Pipe End

":_When-the-Water'level of the Crater Lake reaches the level of the design

pipe end, imstallation of the Pipe End segment will be undertaken, and the

construction of the drainage tunnel will be -completed.
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6.7 Countermeasures for Construction of Drainage Tunnel

-

6.7,1 Construction in Intense Heat Zone

The temperature in the intense heal Yone was about 90°C or so accoxrding
to the result of boring. It is considered that the highest temperature is
about 30°C to work in the tunnel by manpower. Thére were the examples of the
construction in the intense heat tunnel in Japan, however, they were
considerably. By these actual results, the temperaturs in the pit is vequired
to be lowered in oxder to work in the tunnel. Though the ventilation by the
cool is considered to lower the temperature in the pit, it cannct be lowered
very rapidly by ventilation and the like, so that the way ta lower the rock
bed temperature by force is proposed. There is the freezing method commonly
used for the example of enforcement te lower the rock bed temperature., This
is the method to heighten the ground strength by freezing the weak layer. In
this enforcement, the rock bed near 100°C will be coolad to 40°C - 50°C using
this method to execute the works in tunnel. The capacity of the cooling
machine is 70,000 keal and 2 machines will be needed to use them by turns at
construction. HResides, the more detailed investigation is required for the

construction.

As a result of boring procedures, the ianternal ground temperature was
found to reach approximately 90°C. Through the refrigeration process, the
temperaturs will be lowered to 30°C, such that work operations will be

possible, and the tunnel will be drilled.

The following considerations should be given for the design of freezing

method,
{1) Design Conditions

1) Specification of freeszing pipe
SGP 90A (diameter 101.6 mm thick of pipe 4.2 mm)

2) Specification of brine

liquid of chloridate calcium -30°C
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'(2) Calculation of Heat Quantity

The arvangement of same freezing pipe connected at the same spacing are
shown as Fig. - 6.5. '
The pict of freezing pipe is to be 80 cm.

The member of freezing pipe is to be 13.

Rock'Face

Rock Fage
M YV PIPI VPO

—LErgezing Pipe 4

e ey
— i

]
Fraezing Pipe : 4

h

o-lo
o]

=
7
i

rainage %unnel

15.0™

Fig., -~ 6,5 Arrangement of Freezing Pipe in Rock Face

The required capacity of cooling machine for £reezing method can be

expressed by the following formula:

© = AU AB
" whete, '
' i capacity of cooling machine (Rcalsh)
A e surface.of freezing pipe (mz)
U Ovefroll heat transfer coefficlent (Kcal/m2h°c}

AS: variation of temperature freezing pipe

Thé overroll heat transfer coefficient change with time. The relation

of the overroll heat transfer coefficient and time is shown in Table - 6.7.
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Table - 6.7 Overroll Heat Transfeyr Coefficient

ime - {Kcal/mdh°C) Heat Load Overroll Heat Capacity

(%) Transfer of Plant

2 h 37.63 100 37.63 640,000

12 h 23.45 " 23.45 398,000
24 h 19.27 " 19.27 327,500
2 day 16.45 " 16.45 279,000

4 14.89 90 13.40 227,500

8 13.17 85 11.20 190,000

16 11.49 80. 9,20 156,400
24 19.90 75 8,15 128,500
30 10.50 75 7.88 128,800
50 9,98 10 6.98 118,700

Upon consideration of the construction cost and construction period,
the overroll heat transfer coefficient is to be 8.15 Kcalfm2h°c. The

capacity ¢f cooling machine is estimated by the following formulat

8 - A’y AB
62.25 m2 ®x 8.15 % 120
60,880.5 Kecal/h = 70,000 Kcal

]

where!
A 1 surface of freezing
A =13 x ¥ x 0.1016 x 15 = 62.25 m°

AB: 90°C - (-30°C) = 120°C

The capacity of cooling machine is 70,000 Kcal and machine will be
needed to use them by turns at construction. The flow of cooling machine in

Fig. - 6.6,
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6.7.2 Countermeaura_far Gas

The gas of Co, was found by the effluent gas analysis at ﬁhe crater
lake on the spot. The works in tuwunel is discontinued when these gas spring
up. The countermeasure for it is the ventilation. Fan 1s used for the
ventilation. As for the presence of the gas layer as wéll.aa the leaky layer,
it is desirable to certify previously by an advanced boring at rbck facea.

6.7.3 Ezxcavation of Tunnsl

The. tunnel will be excavated by maxpowéf_and’ﬁlast and matqfiais will
be carried out by_ménppwer. The exdavatihg s@ction shoulé ba;reiﬁforcad by
the trench timberiﬁg as the crater wall is the loose sediment. When the
ezcavation of the selected section is ovsr, it ﬁill be sxeeuﬁad by the lining

plate.
6.7.4 Transportation of Matarials

The_éite-roaé will bhe constructed from the point whers the materials
can be carried in by truck at present te ths point where the site road can be
constructed. From thal point to the cratai lake at ﬁt;-Galunggung, they will
pe carried in by maﬁpower. Besides, as for'the heavy goods, the materials

will be transported to the site by the small-sized bulldozer.
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7. Ouantity of Coastruction Works

~ Each projact_unit"from project unit 1 to project unit 4 was classified
into the following facilities and quality of construction work was calculated

for each facility.

1) Dike improvements
2) Maintenance of sandpocket“(excavatidn, hauliag and aggregate
‘ pfoduction)
- 3). Check dams
4) ' Consolidation dams
5)' Revetment works

6) Crater lake drainage tunnel

Quahtity of construction work for each alternative is shown in

Table - 7.1 and Table - 7.2.
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Table -~ 7.1  Quantity of Construction Works for each Prdje¢tfkréa

: : T gouthern . :
. . B.Ciloseh S.Cikunir 0 "7 Crater -
Dascription Unit " Avea Area %1 Slopa. " Lake .?ota;

_ | : - T .. dreal . SES

{1) Dike Improvement & : :
Raising Lenth m 3,801 11,631 - - 15,432

. Embankment Volume m3 19,956 256,110 - ~ 276,066

(2) Riverbed Leveling ' c
Leveling Volume nd - 1,370,000 - - . 1,370,000

(3) rRiverbed '
Aggragation
Aggradation Volume m3 - 3,032,000 - - 3,032,000

{(4) Bxcavation & ' - ' E
Hauling . s

~ Hauling Volume m3 394,000 630,000 - - 71,024,000

(5) aggregate Plant '
Humber site - 3 - - <1
(Manufacture ton/h - {140) - - {140)

Capacity)

{6) Diversion Channel - _
Length i - - 1,500 - - 1.500
Embankment Volume m3 - 147,705 - - 147,705
Masonry Yolume m3 - 19,125 - - 19,125

{7} Check Dam o o
Humber site 2 4 20 g 26
Excavation Volume m3 2,640 5,370 43;530 . - 51,540
Masonry Volume m3 8,800 17,900 135,100 @ - 161,800

(8) Consolidation Dam _ _ '

Humber site - S - - -6
Dike Length m - 1,400 - - 1,400
Embankment Volume ~ mS - 34,320 - - 34,320
Excavation Volums m3 - 4,020 - - 4,620
Masonry Volume m3 - 15,400 - - 15,400

(9) Revetment
Length m - 1,700 - - 1,700
Excavation Volume m3 - 10,817 - - 16,817
Masonry Volume m3 - 9,615 - - 9,615

{10) Drainage Tunnel .
Length ) - - - 655 655

Note)
*1
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Table ~ 7.2 Quantity of Construction Works for each Alternatives

Alterna- Alterna- Alterna- Alterna- Alterna-

i n : i
D?B?? Pgi° o Unit tive A tive B _tive C tive D tive B
(1) Dike Improvemant : |
& Ralsing Lenth m 11,631 11,631 11,631 11,631 11,631
Embankment Volume m3 165,544 -189,100 209,580 .256,110 470,630

(2) Riverbed Leveling
. Leveling Volume m% 1,370,000 1,370.000 1,370,000 1,370,000 1,370,000
(3) Riverbed .

' Aggragation
Aggradation :

_ Volume - 3 0 1,356,000 2,355,000 3,932,000 4,956,000
(4) Excavation &
Hauling _
Hauling Volums ™S 4,513,000 3,206,000 2,158,000 630,000 0
(5) Aggregate Plant o S :
Number = site 1 1 1 1 1
(Manufacture ton/h {640} {(470) {330) {140)
. Capacity) R , '
{6) Diversion Channel : _

' Length . m 0 1,500 1,500 1,500 1,500
Embankment Volume m3 0 85,500 103,020 147,705 288,720
Masonry Volume m3 0 14,895 ' 16,196 19,125 25,947

{(7) Check Dam

 Number site 4 4 4 4 4
Excavation Volume m3 5,370 5,370 5,370 . 5,370 5,370
Masonry Volume  m3 = 17,900 17,900 17,900 17,900 17,900

{8) Consolidation Dam :
Number =~ site 6 6 6 6 6
Dike Length m 1,400 1,400 1,400 1,400 1,400

' Embankment Volume m3 34,430 34,320 34,320 34,320 34,320
Excavation Volume m3 4,620 4,620 4,620 4,620 4,620
Masonry Volume m3 15,400 15,400 15,400 15,400 - 15,400

"{9) Revetment .
Excavation Volume m3 . 1,0817 10,817 10,817 10,817 10,817
Masonry Volume  m3 9,615 9,615 9,615 - 9,615 9,615
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8 Construction Schadule
8.1 Outline of Construction Schedule

As for disaster prevention facilitles, there are facilitles which must
be operated lmmediately judging from the past disasters aund ﬁhose which may
more expediently be operated extending over a long pariod of time, or,
gradually, paying attention te the changing situation of runoff sediment and
that of riverbeds., The period of implementation of this project was set for
ten years hence, during which inflow sediment will be high in volums. The
first five years were planned for the first stage of the work and the

remaining five years for the second.

In the first stage, facilities urgently needed for disaster prevention
and essentially important in terms of sediment disposal are to be adopted. 1In
the second stage, the remaining facilities are to worked on. The contents of

each period of work are shown helow:
1) The first stage (5 years)

a) Raising and repalir work for the dike at the sand pocket for the
length of 15.5 km.

b) Sediment management works at the sand pocket.

c¢) Repair works for aggregate plant indispensable to sediment
management.

d} Drainage works at crater lake (655 m),

e} Check dam work (15 sites).
{8. Cimampang .... 2, 8. Cikunir .... 2, 8. Cibanjarau-.... 2,
South Slope ... 9 ) _

£y <Ciponyc II consolidation dam works (4 sites), revetment works
{1.7 km)}.

2) The second stage (5 years)

a) Sediment management works at sand pocket.

b) Construction of check dam on southern slope (11 sites).
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8.2 Comstruction Plans

In laying out the construction plan, the availability of machinery and
materials for construction at the site, their prices, builders' operational
abilities, insurance for machinery, transport of materials into the jobsite,

and other matters related to construction work were taken into acgount,

Geﬂeral construction materials, such as cement, timber, brick, stone,
fuel, oil, are all available at the sight. BAggregate plant materials, tunnel

1ining and the like, however, have to be imported.

Workable days were decided to be 207 for earth work, 221 for aggregate
plants, 300 for aggregate transportation. As regards construction methods for
structures, in view of economical and employment conditions, the full use of

stone, sediment, water and manpower were conclusively adopted.

With all of the sbove considered, the construction schedule was

designed as shown in Fig. - 8.1,
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i. General Conditions
1.1 General

‘“The. basic conditions and methods of cost estimate must be established

in prior to the actual calculation for cost estimate.

The ¢conditions for cost estimate in ragard to the following items are

described in the succeeding sections:
{1} Guantity of work and time schedule
{2y Constitution of cost estimate
{3} Comstruction cost
1) Direct cost
© 2) “Indirect cost
(4) Govérnment Cost
1) Land acquisition cost
"2} Governmant administration cost
'3) Engineering service cost
-'4) ' Contingency -

{(5) Price level and price escalation

(6) . Esxchange rate

S
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