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4.5 Proposed Related River Structure
4.5.1 General

The proposed comprehensive flood control plan involves such related
river.structures of diversion weir, drop structure, drainage culvert or
sluice and so on.

‘In the Widas floed control and drainage project, the comprehensive
flood control plan is formulated for 25-yr probable flood and the stage-
wise development is considered according to the implementation program
of . the above project. The first stagé plan is taken up as priority
project for immediate implementation and is designed for 10-yr probable
flood. However, such related river structures are to be constructed by
construction works of the first stage plan in principle to avoid recons-
truction or reimprovement by construction works of comprehensive plan
which will be subsequently proceeded,

Therefore, the feasibility design of the related river structures
is made for the comprehensive plan and those results are described below.

4,5.2 Related river structure except bridge
1. Objective river structures to be planned

The objective structures except bridge are selected based on the
results of inventory survey and proposed river improvement works by
comprehensive plan. The proposed structures to be improved/reconstructed

are classified into 2 categories of major and minor as shown below,

Major structure

Kuncir diversion weir

Drainage sluice and side overflow dike in controllable retarding
basin '

Irrigation head works

Minor structure

Drainage culvert/intake sluice
Drop structure

Syphon

Bank protection works

The cbjective structures to be planned are listed below.
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Diver
Lower Upper Lower iversion

Structure Widas Widas Ulo channel & K.soko Kuncir Total Remark
Upper Ulc
Major . :
Kuncir diversion - - - 1 - - 1 Replace
welr ’
Related structure
in retarding basin .
Sluilce 2 Co- = - 3 - -3 New
Side over- 400m  550m - - 360m - 2,070m "
flow dike x2 x2
Trrigation head '
vorks _
Tiripan dam - - - 1 - - 1 - Replace
Malangsari dam - - - -, 1 Improve
Kapas dam - - - - - 1 1 "
Kramat dam - - - - - 1 1 "
Drainage culvert
Type I 4 1 1 4 - 5 15 "
I 3 1 - 3 1 9 "
111 - - - - - 1 1 "
Intake sluice
Type I - - 1 - - 1 2 "
1T - - - 1 - - 1 "
Drop structure - - 1 1 - - 2 "
Syphon - - 1 2 -~ 1 & "
2. Classification of feasibility design

Feasibility design on the river structures are divided into 2
categories of major and minor.

For the major structures of diversion weir, drainage sluices and
side overflow dikes in the retarding basin, and irrigation head works,
the feasibility designs are made for each one.

On the other hand, the standard designs are prepared for the other
minor structures of drainage culvert, drop structures, revetment works
and syphon.

3. Basic idea adopted to design

The related river structures are designed for the proposed compre-

hensive plan. The following are the baslc idea adopted to the respective

structure designs.,

Kuncir diversion weir

‘Flood diversion into the existing Kuncir is to be completely stopped
in time of flood in this flood control plan, The main purpose of the
existing Kuncir is limited to supply lowflow and te draln flood water

4.252



from 1ts lower residual basin. The upper Ule/Kuncir Kiri is dimproved
as main floodway. The existing Kuncir diversion weir is reconstructed
considering flow dirvection and structural aspect of the existing weir
against the coming 50 years life to be expected. The open type with
non-gated structure like bridge is provided on the main Upper Ulo river
and the intake sluice is provided on the existing Kumcir river.

" Flood control facilitiés in the coutrollable retarding basin

The control facilities in the retarding basin consists mainly of
low-height side overflow dike and drainage sluice.

A fized overflow dike with non-gated sluice is adopted to side
overflow dike.

The type.of drainage sluice is determined throughout hydraulic
calculation results and considering site condition, as shown below.

Retarding basin . . Type of sluice
Widas Open { 2 places )
Ulo . Open ( 1 place )
Kedungsoko | ) Culvert (2 places )

Irrigation haed works

The objective structures are Tiripan, Malangsari, Kapas and Kramat
dams. Such structures are replaced/improved sc as to keep the existing
intake water level.

The Tlrlpan dam on the Upper Ulo is replaced by nmew one in view of
carrying capacity and its gate operation is motorized,

The Malangsari dam on the Kedungsoko is fmproved with extension of
1 span to right side for reason of increased design discharge and its
gate operation is motorized.

The other 2 dams are improved with minor medification. For reference,
the following are jntake capacity of each dam.

Irrigafion head works Intake capacity (m3/s)
Tiripan left : : 0.05
right 0.02 x 2
Malangsard left 0.8
Kapas left 0.2
right 0.25
0.3

Kramat-right
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Drainage culvert/intake sluice

Drainage culvert with flap gate is provided at outlet of small
drainage channel. Intake sluice is provided at diversion polnts of
lower Ulo and middle Kuncir which are remained as they are to supply
lowflow/flushing flow.

Considering existing and future condi{tions, the following three
are adopted to standard one.

Type Dimension (m)
(width) (height) (span)

I .5 x 1.5x 1

11 2.5x 2.0x 2

ITI 2.9 % 2.0x 3

Drop structure

Drop structure is proposed at the‘upper end of diversion chamel
and at the lower end of lower Ulc in view of river bed profile between
up and dowstream reaches. The drop-height is 1 m for both ones.
‘Syphon

Some proposed new channels cross main irrigation camal. Syphon is

provided at those crossing.

The capacity of syphon is determined considering existing canal
capacity as shown below and malntenance work after construction,

Site ,Capacity,(msls)

New diversion channel
lower 0.6
upper 6.3
) 0.5

0

Lower Ulo (assumed)

Kunedir .b {assumed)

Bank protection works

Wetmasonry type and gabion type are employed in locatlions as bank
protection works.

Foundation of the above structures
Foundation condition of the above structuves are determined ‘based oun

the geological profile in the basin prepared by geological investigation.
Such data are described in ANNEX-3.
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4. Results of feasibility design
The pfopbsed related river structures are shown on Fig. 4.5.1. The
feasibility designs for major structures are presented om Tigs. 4.5.2,
4.5.3 and 4.5.4. The standard designs for minor structures are presented
on Figs. 4.5.5 to 4.5.9.
5. Work quantity

The work quantity of the proposed structures are listed in Table
4.5,1,

4.5.3 Bridges
1. Objective bridges to be planned
The objective bridges to be taken up are determined based on the

results of inventory survey and proposed river dmprovement works by
comprehensive plan. The bridges to be improved/replaced are as follows.

River . , Nos. of bridge Remarks
Widas L4 - Including 3 foot paths
Kedungsoko _ 4 and 1 bridge in the
Flood diversion channel 6 lower Ule.
Ulo 4
" Kuncir 7 = Including 1 foot path
2. Classification of feasibility design

The bridges to be designed are classified into 2 categories of major
and minor. The major bridges are designed for respective ones., Those
are as follows. '

Bridge. = Grade . . Remarks
Road bridge _ _

Lengkong bridge Provincial

Bridge across diversion Chaunel National

Kedungsoko bridge National

Railway bridge
Bridge across diversion channel -
Kedungsoko bridge - Pier protection

The others are defined herein as minor one. The standard designs
are prepared for the minor ones.
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3. Basic condition adopted to design
(1) width and design load of road bridge

Bridge width is determined based on the Binamarga standard and -
existing bridge width/road width.

The adopted bridge width and design load for each class are as
follows.

ey

Effective width {(cm)

Class Tffective  Side walk  Total Design load (t)
National 7.0 1.0 9.0 TL-45
_ (for each side) :
Provincial 7.0 - 7.0 TL-14
Rural 3to 5 - 3to 5 TL-10
. Footpath ‘ 1.5 - 1.5 ' 0.35 t/m?

{(2) Length and type of road bridge
The bridge length is set at river width of dike to dike.

The reinforeced concrete bridge is adopted considering economic aspect,
materials to be acquisited, construction work and maintenance after
construction, The reinforced concrete bridge is divided into the following
2 types depending on span length.

Span length- T . Type

L {m) - " Superstructuré " Sub structure
Less than 10 RC - slab inverted T type
25 > L » 10 RC - T beam inverted T type

The bridge classification to be adopted to design is given on Fig.
4.5,10. ' ' '

{(3) Type of railway bridge

The objective railway bridge is of trunk one which connects East
Jawa and Central Jawa. Therefore, it is impossible stop daily operation
of train for construction works. The steel bridge is adopted as the
type of superstructure consldering construction period and other existing
bridges. ' '

(4} TFoot path
Foot path is considered to limited transportation for inhabitants,

Wooden bridge/submergible reinforced concrete slab bridge is adopted
depending on site condition. :
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(5) Foundation type

According to geologiﬁal investigation results (see ANNEX-3), the
objective area is divided into 3 types in geological features.

The upper reach near hilly area of the objective rivers beloungs to
type 1 that bearing capacity is sufficiently strong. On the other hand,
the middle and lower reaches of the objective rivers belong to other
categories that bearing capacity is not expected sufficiently.

In this plan, foundation condition at each site is assumed based on
typical soil and geological profile obtained from the above investigatiou
results. For type 1 area, direct foundation is adopted and for other
areas, pile foundation Is adopted. :

4. Results of feasibility design

The proposed bridges are outlined on Fig. 4.5.11. The major bridges
are plammed as shown below.

Briidge Classification of improvement

Road bridge

Lengkong Replacement

Kedungsoko Replacement

Flood diversion channel New construction
Railway bridge

Flood diversion channel New construction
"~ Kedungsoko . . , Pier protection

The feasibility designs of the above are presented on Figs 4.5,12
to 4.5.16.

The standard designs for minor ounes are given on Figs. 4.5.17 and
4,5.18.

The méjor dimensions of the proposed bridges are summarized in
.Table 4.5.2 (see General No in the Table and Figures)

5. Work quantity

The work quantity of the proposed bridges are summarized in Table
4,5.3.
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Table 4.5.1

Drainage sluice in retarding basin
Widas (right side)

WORK QUANTITY OF PROPOSED RIVER STRUCTURES

(1/6)

Widas (left side)

Staging

Norks it Boay KT Hoy WOLT 0 Guees Total  B0¥(aluer sideNLand Sice) Other 1ot
Structural work
Concrete volume o3 610 330 120 1,060 515 140 100 755,
Form w720 260 %6 1,076 . g10 110 a0 800
Reinforcement bar t o d2.7 231 8.4 M2 34 9.8 1.0 52.9
Concrete sheel pile 130 8 54 27 130 50 L1 235
Pide { 0.4 x 0.4 RCY m 116D 1,160 940 - - 340
Pite { 0.35x0.35 BC) m 900 620 1,610 610 610 1,220
Revetmgnt {Wetmasonry) e 1,550 1,550 190 190
Bed proetction (Riprap)m> 120 120 120 120
" {Ketmasonry) m3 150 190 15 15
Gate t 22.1 ' 22.1 16.6 16,6
“laspection house ) w52 52 42 a4z
laspection straircase nos 1 1 B )
Earth Hurk.
Excavation m 6,300 6,300 3,480 3,480
Fill wp m 1,240 1,240 1,580 1,580
Embankment w 2,000 2,000
Temporary wark
Staging £ 540 sa0 400 400
Kedungsoko (right side) Kedungsoko (left side)
R
Structural works
Concrete valune w? 260 100 Y 395 130 95 35 260
Torm w? 320 250 140 910 220 240 88 603
Reinfoycement bar t 6.8 1.0 1.8 27.6 9.1 6.7 2.5 18,
Concrete sheet plle mz 65 % 33 152 &0 35 30 125
Ptle (0.4 x 0.4 RC) 480 480 "33 100 120 750
Pile (0,35x0.35 RC) ®© 300 195 495
Revetnent {Wet masonry)n2 00 900 94D 940
Bed protection (Riprap)nj 145 145 145 16s
" {Wet masonrylm 320 320 215" 275
Gate ¢ 7.5 7.5 4.8 4,
Earth work
Excavalon o 2,806 2,300 3,150 3,150
FLll up ' a’ 2,056 2,050 2,360 2,30
Eabankmeat o 2,000 2,000 2,000 2,000
Temporary werk
£nd 160 160 110 100
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Table 4.5.1

Drainageé sluice In retarding Basin

WORK QUANTITY OF PROPOSED RIVER STRUCTURES (2/6)

Ulo g2ide overflow dike {per 10 m)
Warks Unit Body nover way WelEr way ool Toval
{River side}(Land Side} Works Unft Total
Structural work
3 - Structural work
Concrete volume m= 550 140 B 101 195 3
) 2 Concrete volume [ 63
Form m- 650 110 85 845 2
Form n 5
Reinforcement bar t 385 9.8 7.4 55.7 ;
Concrete sheet pile m? 140 63 48 251, Reiaforcement ber 3 . 30
Pile (0.4 x 0.4 RC) m 960 - - gg( = Concrece sheet pile a? 60
Pile {0.35x0.35 ’RC) = 480 450 930 Bed P;°‘¢°t1°° (vetms- 3 a2
: ? sonry
Revetsn Het aryd m 1,280 1,
Be;e ment :_e mZS? _Y}) 170 i?g Bed protection {riprsp) 2 50
m )
ed prateciion iriprap Pile (wooden § 0.2 m) m 100
" (Wetmasenry)} m 96 96
Cate t 16,8 16.8 Earth work
3
Inspection house m 52 52 Excavation "3 170
Ihspection Staircase nos 1 1 Fill up 8 3o
Sadding ul 50
Earth work
Excavation 3,850 3,850
Fill up 1,360 1,360
Embankment m 1,200 ¥, 200
Temporary werk
Staging Ema90 450
Syphon
Lower Ulo Xunelr
. Horks ‘ Unit Nanhole Center  Manhole Total  Manhole Cencer Manhole Tozal
Structural work .
(‘._oncrecQ volume .1 &% 300 45 132 (1 235 66 167
Form w 220 522 220 . 962 225 635 225 1085
Refnforcement bar t 6.8 20.6 6.8 ' 3.2 6.9 24,9 6.9 8.7
Concrete sheet pile mz t2 24 12 43 12 25 12 48
Pile (0.33 x 0.33% RC) m £0 500 60 620 &0 600 40 720
Revetment (Wetmasonry) m2 1,400 1,400 1,900 1,900
Bed protectfon {Riprap) 3 I8 18 24 24
Gate 2.0 2.0 4,0 2.0 2.0 4,0
Earth wvork
3 -
Excavation 33 14,350 14,350 - 17,240 17,240
Fill up o 12,930 13,930 16,770 16,770
Tewporary work
Staging En’ 113 13 141 143

4,259



Table 4.5.1 WORK QUANTITY OF PROPOSED RIVER STRUCTURES (3/6)

Syphon

New diversion channel

Worksa Unit  Hanhole Center Manhole Total

Structural work

Concrete volume @ 13 177 on 423
Form n? 260 726 240 1206
Reinforcement bar t 7.8 28,6 1.8 44,2
Concrete sheet plle m2 ¥ 34 11 48
Cptle { 0.33x0.35 RC) o 60 700 60 azo
Revetment {Wetmasanty) mz 2,390 . 1,390
Bed protection (Riprap) m . 12 12
Cate £ 2,0 . ’ 2.0 4.0
Earth vork
Excavation e 21,400 21,400
F1ll up - 20,860 20, 860
Temporary work
Staging i:mj 156 156

Irrigation head works

Kapas - dam Tiripan dam

Vorks Unft Body Sluice Others Total Body Others Totel

Structural works

Concrete volume w? §60 tso 150 1,870 1,200 1,740 2,940
Form m? 1,330 480 1,230 3,240 1,680 2,257 3,997
Reloforcement bar  t 8.4 1.2 4.5 . 1661 8.2 114,46 198.6
Concrete sheet pile m? 224 s 120 - 438 320 150 470
Pile ( 0.4x0.4RC) w© 950 950 1,060 1,060
Pile { 0.35x0.35RC)=m 4540 1,650 2,090 2,780 2_.780
Revetment (wet- 2 : 950
masonTy) " 330 3 1,620 1,620
Bed protection 3 90 90 b
(Riprap) = 520 520
8ed protection 490 &90 : ’
(Wetnasontcy) 1,400 1..1.00
Cate c 8.8 1.4 30.2 36.7 14 38.1
-In!pectien house w? 95 . 95 110 130
Inspection stair- aos i I .
case t
Earth work
3 aa0
Excavatlon ® 6,000 i’s 12,600 12,600
4,800 00
Fill up L ’ ! 10,080 in,080
Embanksent a ) ’ 1,500 1,500
Surplus 1,200 1,200
Tampornrﬁr wotrk
Staglng Ea® 270 £ 106 356 60 46 .
Bridge (wooden) nz . 60 60
Coffering vork
Sheet pile } n 980 980 1,600 1,660
Removal work
3l
Concrete volume n ) 340 340
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Table 4.5.1

Irrigation head works

‘Kramat dam

Malangsari dam

WORK QUANTITY OF PROPOSED RIVER STRUCTURES (4/6)

; Body & Fed tarih Work -
Work Unit  Body Sluice Others Total Prg{ection ¥all 1 Teporary Total
Structural work’
Concrete volume m2 630 180, 220 1,030 1,884 820 2,704
form . m 1,050 430 410 1,890 3,230 780 4,010
Reirforcement bar 4 63.1 8.4 19.5 91.0 186.4 57.4 245.8
Concrete sheet pile m 226 €0 120 405 400 120 520
Pile { 0,4 x 0.4 RC) m 600 120 120 1,000 $50 1,950
Pite {0.35 x 0.35 R() mz 380. 500 880 1,500 1,500
Revetment (Wetmasonry} m 1,380 1,380 1,170 1,170
Bed Protection (Riprap}m3 410 410 . 590 590
i {wetmasonry) o 780 780 2,500 2,500
Gate tz 11.5 a.7 12.2 87.% 87.5
Inspettion house ooom 50 50 220 -
inspection staircase nos i i 2 )
farth work
Excavation 5,080 5,080 3,200 3,200
Fi11 yp 4,060 4,060 1,800 1,800
Embankment 1,200 1,200
Temporary work
Staging tm_l 540 17 657 800 800
Bridge (wooden} mz 90 90 510 510
Coffering work
Sheet pile m’ 800 800 5,400 5,400
Kuncir diversion weir
Bridge Intake Bridge
Works Unit ;1)3 Sluice  (2) Wall Others Total
Structural work
Conerete volume n3 539 680 245 308 1,772
Form : nl 858 730 427 420 2,435
Beinforcement . 477 416 241 zL.6 161.0
bar ) _
Revelpent 52 4,400 4,400
(wetmasonry)
Bed protection 3 g4 5 60 540 861
{Riprap)
Bed protection w? 1,060 90 120 330 1,600
{wet pasonry)
Gate t I.8 20.3 22,1
Inspact{con house nl 50 50
Inspection statr~ nos 1 y
Cgge
Farth work
Excavation w3 30,000 30,000
F1il up ol 1,400 1,400
Embankment ol 19,500 39,500
Temporary work
Staglng Emd 855 186 190 1,231
Bridge {wooden) - m2 200 200
Coffering work
Plank w? 1,200 1,200
Steel welghe t 120 120
Removal vork
Concrete volume @ 2,730 2,730
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Table 4.5.1 WORK QUANTITY OF PROPOSED RIVER STRUCTURES (5/6)

Drainage culvert

Type I Type II

Water way Water way Water H:y Vater vay

Horks Unit  Body {&iver side}(Land side)oth!t’ Total Body (River si{de){Land .[da)Othe" Tnl:ll_
Structural work ) .
Concrete volume m] 55 16 25 96 150 30 55 235
Form wl 150 50 50 260 320 60 140 520
_;‘::i““"““"‘ t 6.0 1.0 .8 6.8 10.5 1.8 2.8 16.1
I‘f{’i‘:“" sheet 2. 44 45 20 95 60 0 % 156
Lx0. '
pake € 0.6x0.4 _ _ 160 360
;‘-’;Rg )0'35“ n 240 0 120 420 90 180 270
z:‘s’;‘:;‘)" fvet- 2 _ 160 150 160 160
Bed protection 3
(Riprap) =
Bad protection 3 ’
(wetmasonry) = 0 20 “o &0
Cate . t 0.5 0.5 2,0 2.0
Earth work
Excavation m3 710 730 1,600 1,600
FL11‘up o? 64D 54D 1,250 1,250
Enbaokpent - aJ 7io 170 810 810
Teuporary work
Steging Ea” 30 : 140 140

Type IIL
" R Walerway Waterway
Works Unit  Body {Riversine)[Landside)

Structural work

Others Total

Concrete volume |'n3 230 aQ 55 325

Form W 560 §0 110 730

Reinfsrcement bar b 6.0 2.5 4.0 22.5

Concrete sheet pile m 85 75 45 205

pite { 8.4 x Py 540 540

0.4 RC) .
Pite { 0,35 x m 270 300 570
0.35 RC}

Revetment [Wet-  mo 180 180

masonry)

Bed protection m3

{Riprap}

8ed protection . 64 - 64

{Wetmasonry) -

Gate t 3.0 3.0
Earth work

Excavation mJ 330 230

Embankmaet m3 1,640 1,640
Temporary work

Staging Em3 250 250
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Table 4.5.] WORK QUANTITY OF PROPOSED RIVER STRUCTURES (6/6)

Drainapge sluice

“Type 1 7 Type 1T
- Vater way - Water way N Water way Water way
Vorks = - Unit BodY rpiiey side) (Land aide)Other® Total  30dY oy 0 o ide) (Land aide)Others Total
Structural. vork
Conerete volume ’ 55 16 25 96 150 30 55 235
Form m2 160 50 50 260 320 60 140 520
Refnforcement 6.0 1.0 1.8 6.8 10.5 1.8 1.8 16.4
bar
Conerete sheet 2 10 45 20 45 50 &0 36 56
pile .
Pile ( 0,4x0.4 160 ' 30
RC )
Pile { 0.3 60 120 90 180 270
0. 35%¢ ) ] 240 2 420
Revetment (vet- 2 ' 160 160
masanry) = : 160 160 -
Bed protection n‘3
{Riprap} )
Bed pietection 3 40 40
(wetmasonry) = 20 20
. a
Gate I3 1.4 1.6 6.q 6
Earth vork :
. 4]
Excavation . 730 730 8,600 1,600
2 . 1,250 1,250
FAl1l up a 650 6 ' '
' e 3 640 210 819
Zmbankment n 770 770
Temporatry work
Y 3 140 140
Staging Em a0 30 .

Drop structure

New Diversion  Lower

Horks . Unit Channel Ulo

Structurat work
Concrete volume m3 145 60
Forn mé 250 185
Reinforcement bar t 7.3 3.0
Loncrete sheet pile m2 150 75
Pile { 0.35x0.35 RC} m 120 60
Revetment (Wetmasonry) m2 1,000 396
Bed protection {Riprap) m 120 18
' " {Wetmasonry) rn3 200 65

£arth work
Excavation m3 6,750 4,160
Fill up > 6,100 3,750
Surplus : m3 650 410
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Widas river

Table 4.5,2

MAJOR DIMENSIONS OF PROPOSED BRIDGES (1/6)

HO. OF INVENTORY SURVEY o e 2 Mo v 3 Yew 4 Row R
CLASSIFICATION OF How Umse | For Gonse [llplacenont| B Cons— | Row Govs- | Beplacinenl]  Nas Cons— [Replucwint | Hew Gons-| Bow Cons—
THPROVEMENT HETHOD rruct ien lmgtitm Lengkong _uw.‘r.im tnction |Karsogsau ] truction Depokc rruction | s tion

’ m [k w i Ly 3 ET L3 i | K WK LIS & W
LOCATION 1ot e toul6.3 + z0di1.S B IS I Bf19,0 ¢ J00j2AT ¢ 150 29.1 - 300 32,1 + 00|33, ) + 350 [W.6 + 250
Ruval Footh | Propucial [Footh Foot Rural Rural Ruril Rural Rural
ROAR CLASS Roud Path Road | Parh Path Road Road Road Read Road
CONDITION EFFRCTIVE 3.0 1.5 |9.0 (uieh| 1.5 1.5 3.0 3.0 5.0 3.0 1.0
¥IDIH ® {m) side walk}
DESICH DISGHARGE 3
P 240 240 576 240 240 530 640 590 590 590
No. of GEWERAL ¥Igw| V! XI v Xt XI VI VI V1 vi vi
RIVER WILMH 1o 170 260 310 260 180 110 110 110 10
Bl {m)
i = — e
27.3 [ By = 2.3 Byp = 150.4 By = 0T 55 4 9.1 22.65 22.65|  12.65
B2 ( = 70, £85.0 .
§ 2 m) 522 70.3 322 80.4 BZZ 20,4
é § 3 (o) 97.0 41.0 72.0 72.0 72.0 62.0 5.0 59,5 59.5 59,5
E BOTTOH WIDTH 21.4 25.0 56.0 55.0 55,0 45,0 48.0 41.0 1.0 41.0
E a B4 {m) . )
B LEVER WIDTH n.0 4.0 4,0 4.0 4o 4.0 4.0 4.0 5.0 4.0
a B5 {m)

% 1LOW WATFR 1.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

g _DEPTH HI {(m)

ko g W2 (m) 5.9 3.9 5.0 5.2 4,2 4.2 4.3 4.7 4.1 4,7

g
o 73 (m) 1 1.1 1.6 0.8 0.8 0.8 0.7 0.3 0.3 0.3
=
<<
g A4 {m} 1.0 1.0 L.o 1.0 .o 1.0 1.0 1.9 0.0 1.0
FREE BOARD AP TTE - -
e 1.0 ~2.1 1.0 1.3 1.0 1.0 1.0 1.0 1.0
n
FERN ARCIE @ () gt oY 80° gy® 90° 90° 20 90° 50° 70°
TOTAL WIDTH Bt (m) 3.8 1.5 .92 1.5 1.5 3.8 3.8 5.8 1.8 3.8
BRIDCE LEMGTH Lb (m) |  103.0 431.5 258 76.7 76.7| 178.0 108.0 198.0 1.0 1i5.0
g TIPR OF BRIDGE T-beam  (RE-5lab  [T-beam RC-Slab {RC-Slab |T-beam T-beam | T-beam T-beam | T-buoam
& .
g BOS. OF §PAR 5 5 12 2 L 8 5 5 7 5
@ | sPAM LEKGTH L (w) 21,7 8.3 20.6 8.3 8.3| 21.35]  20.7 20.7 19.24] 2201
FOS. OF: BEAM 2 - b B N 2 2 3 5 2
BEAM BETGHT h (m) 1.60 0.35{ .  1.60 0.35 0.35 1,65 i.60 1.60 “1.40 1.70
TOTAL HEIGHT ]
a]{ (=) 5.0 - 5.0 - - 5.0 5.0 5.0 5.0 5.0
width | Bt 3.8 oo paeeong - 3.8 3.8 |- 5.8 | ¢ 290 1408
9,92 3.8 1.8
(m)
Bf 3.8 - (10.07) - - 4.0 4.0 5.8 (6.96)] (4.26)
. .92 3.8 5.0
¥os of Plle 12 2 32 2 2 1 14 20 12 14
ﬁ Fil @ .0 |78 1.2
ile arrange-— 1.4 |1 . . 1. N .

§ ment %“p z e terobaro sero faernola@irztze s} 3¢ 1.0

B Pile length 18.0 16.0 18.0 1.0 10.0 15.0 15,0 15.0 15.0 15.0

8 1p La) .

T 9.5 :

Total Height- 9 - . - - 9.9 9.5 9.5 Y
a1 (@) .5 13.v) 9.5 3.5
¥idth | Bt 4.8 - 9.92 - - 3.8 3.8 5.8 ( 4,96) (4.04)
() (10.07) 3.8 3.8
10.50 ) ~ P 4.3 (4.58)
B 4.3 - 010.66) - .3 . 6.3 (_5!.‘%) .0
5 Noa of Pile th 2 45 2 2 4 14 22 ty 14
B L32] . .
Pilawrrange-{ 1 @ 1.1 {1 ¢ 1.0 |3 @.].1831 @ 1.0 i.rf 4«1 @ 4
wont N 8 D ( (7 @ 1.95) 1810 {ya g WERIIEL BRI
Plle length 18.0 10.0 18.0 16,0 10.0 15.0 15.0 15.0 15.0 3.0
1p (m) .
Nate 1 4 H is showa In cuse of skew sngled bridge
[ ) is shown in cuse uf pier [ocuted at highwater chinnel,
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Table 4.5.2 MAJOR DIMENSIONS OF PROPOSED BRIDGES (2/6)
Widas river

K0, OF INVERTORY SURVEY . B 7 8
F— " [S -
I‘;‘;“:;}:;fﬂﬁ: IQ'IOENT:OF;! . Replis:cnent | Bepiacenent ti':ct‘!):.l;
13 m
LOCATION AT v 120 | 506+ 2V [ 40T+ B0
Rur al Rural Hural
ROAD CLASS Road Road foad
CONDITION |  EFFECTIVE 1.0 5.0 3.0
WIDTH W (m)
DESIGH DTSCHARGE
(m3/8ec) SQD 590 440
No. of GEMERAL VIEW VI Vi V1
REVER WILAN i10 110 90
wi (m)
£ E 82 (m) 22.65 22,69 22,4
o x
g 8 B3 () 59,5 59.5 42.0
D & 1 BOTTOM WIDTH :
ﬁ = 4 () 41.0 d?i _7-*“22.0
= LEVEE WIITH 4.0 4.0 3.0
a 15 {m}
g 1.0W WATER 5.0 5.0 5.0
g & DEPTH H! {m)
Da i)
E HZ (=} a.7 4.7 5.0
= w3 (m) 0.3 0.3 0
B
< .
E 24 (m) 1.0 1.0 0.8
: FREE BOAKD i
W5 (w) 1.0 1.0f 0.8
SKEW ANGLE @ (™) ) a0v q00 gje
TOTAL WIDTH Bt (=) 3.8 5.8 3.8
% BRIDGE LENGTH Lb {m) 109.5 108.0 88.0
=1 TYFE OF BRIDGE T-beam | T-beam T-beam
B :
of ¥0S. OF SPAA 5 5 4
% SPAR LENGYE L (m) 21.0 20.7 2.1
KOS. OF BEAM 2 3 4
BEAH HEICHT h (m) 1.60 .60 1.60
TOTAL HEIGHT
721 (m) 5.0 5.0 5.0
widtn |Bt | (3.56) 5.8 3.8
P () 3.8
§ B | (U6 5.8 3.8
Hoa of Pile 14 20 12
Pile arrange— o o 5
E =ent ‘_‘;Fp 3@:1_.0 ael2fee1.4
E Pile leogth{ 10.0 0.0 [ 10.0
] 1p fia)
Wy
Total Helght- 9.5 9.5 9.5
H1 (m)
wWidth | Bt 3.8 581 . 3.8
(m)
: Bf 4.3 6.3 4.3
g Roet of Plle 14 22 14
Pile arrange-| 36 1.9 5 @ 1.06 |3 @ 1.1
Pile length o | 10.0]  10.0
1p (m) .
uNote ¢ { } is sbown in cuse of skew wsngled bridge
1 1 is shown in cwse vl pieT locoted sl highwalur channel.
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. Table 4,5,2 MAJOR DIMENSIONS OF PROPOSED BRIDGES (3/6)
Kedungsoko tiver

®O. OF INVENTORY SURVEY 1 ? New 3
CLASSIFPICATION OF ' - New Cons- — =
A[  Remai ° .
[hpROVEMENT METHOD |repticenert] BRI irction eplacencat
K £ 13 [) K near k 0
LOCATTON 3.5 + 200 | 3.5+ 720)5.0 7.0 4 25
T Hat konal
ROAD CLASS Rgadn Railway Rural Rural
CONDITION -
EFFRCTIVE % o with 1,067 3.0 3.0
WibTH W (=) |(side walk)
DESTGH DISCHARGE
" (wdfeec) 200 260 200 410
o, of GEMERAL VIEW 11 1 V1 Vi
KIVER WIDTH ca X 0 .
Bl (o) & .
z E B2 (n) - - 3.7 11,05
2 5 X
Lo £
2 2 83 (=) 35.0 19.0 33.0 67.50
8 8 | Borirox WIDTK
g = B () 8.0 M0 21.0 &5.0
& LEVEE WIDTH
5 %5 (m) 4.0 4.0 4.0 4.0
§ LOW BATER a0 on o a0
g o |-DEPYH #1 (m}i:
. § a2 (=) - _ 3.1 z.0
2
=
& H3 (=} - - 0.9 1.2
a
- -
E A4 {m} - - 1 1
PREE BOARD
05 (e 0.60 .60 t.o0 1.00
o
SKEW ARGLE B {7} ¢ 90° 30° e
TOTAL WIBTH Bt {m) .92 . 3.8 38
% |BRIDGE LENGIH Lb {m} 80.0 82.0 104.9 1GB.D
£
. TYPE OF BRIDGE T-bean Steel T-beam | T-bean
ﬁ . through
b -
o NOS. OF SPANM a a .5 5
5
2 SPAR LENGIH 1. 0.3 = 7.75 - .
. H# L () 21.50 12.23 20.7 20.7 _J
BOS. OF BEAM I3 2 2 ) z
BEAH HEIGUT b {m) 165 {107 La | red 1.60
rotar BHEIGHT | S.0
g1 (=) 5.0 - 5.0 5.0
| Wawm fme 992 B 28 s ]
£ (m)
[ Bf 9.92 - 4.0 4.0
]
-« 32 s -
Bos of Pile - 4 14
5 56
= Pi -
£ m;:t arfpesil 7a L . 38 1.0 3@ 1.0
# I~ -
E Pile length 50 150 15.0
E 1p L) - .
Total Helght £5.5]
61 (m) 5s R 0.5 8.5
¥idth | Bt 9,92 - 3.8 3.8
{m} -
Br 10,5 - 4.3 4.3
E Hoe of Plle (32] '
& ) 45 - 14 18
P116 arrange-| %2118
weat N @ P {1701.356] - 3atd | 3end
Pile length '
1p (=) 15.0 - 15.0 15.0

Note 1 ( ) is shown in case of skew angled bridge
: [ 1 shown in case of pier loeated at highwater channel.
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Diversion channel

Table 4.5,2 MAJOR DIMENSIONS OF PROPOSED BRIDGES (4/6)

NO. OF INVENTORY SURVEY - - - - - -
CLASSIFICATION OF Hew Lons- Mew Cona- § New Coes- -l:{eu Cens: T\‘c:C;r_\.: Now Cree
THPROVEMENT HMETHOD +euction kruction | truction truction truckion |lruction
- -]
LOCATION
) Nationsl fural Rural Rural Rurul
ROAD CLASS Roilway Rasd Road Road Road Road
CORDITION - —
EFFECTIVE 1.067 9.0 (with 5.0 %0 3.0 5.0
WIDTH 4 (=) side walk)
DESIGH DISCHARCE
(w3/000) 236 230 230 230 230 230
No. of GENERAL YIEW Irr v VII VILI VIII V111
RIVER W1DY —
B (‘:) A 50.0 50,0 0.0 40.0 40.0 50.0
z E B2 (u) 3% .3 5.3 2.0 2.0 7.0
b x
[
= o4
g g 83 () 33.0 3.0 33.0 26.0 26.0 26.0
o g wipmt 1.6 11.60 11.6 z
é 3 B4 (m) R 1.60 . 12.0 12.0 12.0
[+ LEVEE Wi1LTH
é B5 (m) o0 4-0 &0 3.0 3.0 L
LOW HATER ]
5.0 5.0 5.0 5.0 5.9 5.0
§ 5 | DEFTR H1 (i) : ’ ’ :
B = H2 (=) 2.5 2.5 2.5 5.5 5 35
£ -]
§ H3 (m) 0.5 0.5 0.5 1.5 0.5 1.5
< od
g S (m) 1.0 1.0 1.0 1.0 1.0 1.0
[=}
FREE BOARD
u5 {m) 1.50 1.05 1.0% 1.05 1.85 1.05
- 0,
 SKEN ANCLE ¢ () 21° 91° 9y° «o® 90° 55
TOTAL WIDTH Bt (m) - " 9,92 5.8 5.8 3.8 5.8
W |BRIDGE LENGIH Lb (a) 52,5 v2.5 47.0 40,5 42.0 £3.5
£ :
-] TYPE OF BRIDGE Stee T-bepm T-beam T-beam T-beam T-bean
ﬁ through
w o—
NOS.
o 5. OF SPAR 2 i 2 ? T 3
B ;
@ SPAN LENGIH L (m) 25.35 75.3% 22.6 23.35 0.0 0.8
#O5. OF BEAM 1 L & 3 3 2 3
BEAM HEFGHT b (w) 7.0 1,36 1.70 1.70 1,40 1.40
oT. 3 :
T ;’" !{l:;cm 4.0 5.0 5.0 5.0 5.0 5.0
¥idth | Bt . 4.0 9.92 5.8 5.8 1.8 5.8
o7 ' N .
% w) (6.075) {10.05) (6,70) (7.08)
Br 8.0 9.92 5.8 5.8 5.6
3 (a.i0y | (18.05) {6.70} 3.8 (7.08}
- Ros of Pile 14 36 20 20 12 20
£
= Pile arrange-}{ )
g hlraly -9?5; - 881.10 | 48 1.2 6@ 1,2 2@ 1.4 PER:
]
17 Pile length
% ] " N N . 15.0 .0
§ ip La) 15.0 15.0 15.0 15.0 5
Total Beigh
HY (m) t 9.5 9.5 9.5 9.5 9.5 9.5
width | Bt N 9.92 5.8 5.8 - 5.8
(m) (10.05) ; {6.70) ) (7.08)
Br 1e.5 6.3 £.3 _'
- 6.3 4.3 .
4 {10.63) i (7.27) (7.69)
5 Hos of Pile 8 45 22 22 m 72 )
P116 arrange—
meat N'@ P 3@ 10 ga@i.ta5} 5@1.05 § s5@1.06 | 3@ 5@ 1.06
Pile length 15,0 15.0 15.0 15.0 15.0 15.0
1p (m}
Note ¢ $1s ehawn in case of skew sngled bridge
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Table 4,5,2 MAJOR DYMENSIONS OF PROPOSED BRIDGES (5/6)
Upper and lower

-
HO. OF INVENTORY SURVEY 10 i1 17 13 Hew
i i - S
CLASSIFICATION OF Hew Cons-
IMPROVEMENT HETIIOD Reptece | Replace{ Quplscal Replocet trustion
. K w L m k i k n k near
LOCATTON 16.0 & 200 18 + 360 | 18,5 « 50 [19.5 « 250 | 3.0 Clower)
AOAD CM_SS Provisce | Praviece Rural Rural ARural
CORDITICN -
“;:::c:l::) 7.0 2.0 3.0 30 5.0
DRSIGN PISCHARGE i
) (nJIac‘:I;ﬂ 220 20 e 17 »
No. of CENERAL VIW IX IX IX 1X Vil
VER WIDTH .
u :'n (‘:_) 50.0 50,0 50.0 55.0 25.0
5 5 B2 (e} 5.95 2.8 7.8 10.3 1.0
o -
(o] o : .
8 g B3 {a) 30,5 20.0 20.0 28.0 5.0
[+
o A | BOTTOM WIDTR
. . 2. 12. 3.0
g % () 16.0 e 12.0 2.0
5 LEVER W1DTH
5 {m) a6 4.0 4.0 4.0 4.0
g LDW WATER '
¢ Ctmy) 20 4.6 a6 a6 &
g g | _DAPIE i (g _;’»
=1 #2 () 3.6 4.0 4.0 4.0 2.0 J
g - _
= 03 (=) 0.4 0.6 0.6 0.6 1.0 (
[
-
g Be (m) 1.0 1.0 1.0 1.0 1.0
“E: ‘(‘:‘;"D 1.05 1.05 1.05 1.0 1.05
SKEW AWGIE © ™ 90” 557 90° 90® &0
TOTAL WIDTH Bt (=) 7.8 9.92 3.8 3.4 5.8
% |BRIDGE LEWGYA Lb {m}| 52.0 6.5 52.0 $3:0 3.0
E _
E TYFR OF BRIBGR T-byam 1-beam T-besn T-heam F-bear
i
% HOS. OF SPAM 3 3 3 3 2
5 T k
2] SPAN LENGIH L (x) 16,43 20.27 V6,43 16,77 1.6
— I
NOS. OF BEAM 3 P 2 2 3
BEAM HEIGHT h (m) n 1,60 1.15 1.5 1.0
Tml‘:‘]‘ ?:;cm- 5.0 5.0 5.0 5.0 5.0
9,92 3
.| widwh | BL 7.8 3.8 3.8 [
z (m) {12.11} - (&, 70)
£
BE 9.9t 58
% 7.8 Gz 3.8 3.6 (6.70)
i Roa of Pile 24 36 11 1t 2
£ : ’
£ Pil - :
E TiaeargMIBETIse 10 1BB1AD [ 28140 | 28940 | S@ L
i Pile leagth o
: 10 10 10 i0 5
5 1p L)
Total Beight
1 gm:gh 7.0 2.5 9.5 9.5 2.0
Width | Bt 7.8 992 5.8 5.8 5.8
Cm) iz (6,10}
Bf a3 0.5 6.3
(12.92) 4,3 CIE R [P
P - .
5 Hog of Pile 24 45 42 12 18
Pm1E!1?W 5 & 1.4 B@1.10s z@1.6s | 2@t1.65 [a@i32s
Pile length -
ip (=) 10 10 10 10 15

Note -+ ¢ ) Lo ohown In cass of skew angied bridge
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Table 4,5.3 MAJOR DIMENSIONS OF PROPOSED BRIDGES (6/6)

Kuncir river

i
HO. OF IRVENTORY SURVEY 3 7 o . 9 13 5
CLASSIFICATION OF Repl Reple New Cons- ) e
IHPROVEMSHT WETHOD Repleci AReplace eplacy splaco bruction Ropluce fupl acenent
X k ® k m 13 m 3 m 1 m ® m ok m
LOGATTON 1 -sn |z5e120 ooz |55+ 0 | 10re0n| 95 e as0fing e 0
[ Rural Rurul Frovincial { Provinciel | Proviecial
F oot path Rural rovincis vinci
ROAD CLASS Road e Road Road Raug Roud Road
CONDITION | ERPECTIVE T
1. .0 5.0 7.0 7.0 1.0
WIDH W (=) | 000 ? ?
DESIGH DISCHARGE ] ]
(23 sec) 95 95 % 95 95 a5 23
Ho., of GEMEBAL VIEW VII X Vil VII VIT V1i Vil
RIVER WIDTH 50.0 an.o 4.0 40,0 40.0 40.0 40.0
Bl {m)
z S B2 {m) 12.8 7.8 7.8 7.8 B.6 8.6 2.6
= ;
E "
o
’é g B3 (w) 16.0 16.0 15.0 16.0 16.0 16.0 16.0
o
& 5 [ BoTTOM WIDTH
E 2 5 {mY 5.0 5.0 5.0 5.0 4.0 4.0 5.0 .
o LEVEE WIDTH ]
8 B5 (m) 3.0 3.0 3.0 1.0 3.0 3.0 1.0
§ LOW WATER 4.0 4.0 4.0 8.0 - .0 .
+~ |-DEPTR B ()]
| =
& 3 HZ (=) 2.7 2.7 2.7 2.7 3.1 3.1 3.1
o
1 B3 (=) i3 1.3 i.3 1.3 0.9 0.9 G.9
By
<
g H4 (m) 0,80 0.80 0.80 0.80 0.80 0.80 0,60
FREE BOARD
5 .85
0 (o) 0.85 0.00 0.85 2,85 0.85 0.85
SEEW ARGLE @ (%) ap? 90° 70° 90° 70° 30° 9pe
TUTAL WIDTH Bt (m) 3.8 1.5 5.9 5.8 7.8 7.8 7.8
-g BRIDGE LENGIR b (m) 5.0 48.0 92.0 42.0 85,5 42,0 az.0
;é TYPE OF BRIDGE F-bean ¥ooden T-bogm T-bean T-beam T-beam T-hean
n
o~ NOS. OF SPAN 2 o 2 2 2 2 2
o .
& -
@ SPAN LENGYH L (w) 254 4.0 20.1 20.1 21,35 20.1 201
¥0S5. OF BRAM oz - 3 3 4 4 P
BEAM HETGHT b {m) 1.70 B [ ] 1.4 1.65 1.4 1.4
TOTAL HEIGHT
. .0 5.0 5.0 5.0
Hi () 5.0 - 5.0 s
. Width | Bt 1.8 - 5.8 5.8 7.8 (8.3} 1.8 7.8
E (m). e
g Bf 3.8 - 5.8 5.8° | nas) T8 7.8
. Nos of Pile 1z.0 - ’ 20 20 . 28 28 28
e
=
Pile arraogs-f 291, - 41,2 ei.2 |ee1.13 |sais
§ wene  W@p | 2 J . 4 6@ 1.13
Pile length
10 - 10 10 10 i D
5 ip L{m) . .
Wi T
Total Helght
. - . . 8, .
H1 (o) 8.5 8.5 8.5 5 8.5 0.5
Widen | Bt 3.8 - 5.8 s | 78 (8.3 7.8 7.0
(m) :
Bf 43 - 6.3 &3 | a3en] a3 8.3
g Noz of Pile 4.0 - 20 20 28 28 20
Pile arrange- . ;
ai. - 48 1.06 @106 |6 @I 681217 69 12T
ment N@p | 2° '] 1,061 4
File length 10 ) 10 16 10 10 0
Ip (m) .

Note ¢ { ) is shown in cese of akew angled bridpe
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Table 4.5.3 WORK QUANTITY OF PROPOSED BRIDGES (1/7}

Whole N i
. Unit | River Dg?l‘?w River | Rer | River oot |
1¥nel
Structural Work ) - o 8
T povement t = 0068 m | wZ | 3083 126 | 315 648 156 a8
0. 1 s 0078w | mE | s ] go1 | 155 A AT 1916
E ~do. 1 = 0.0885m m? oo | o368 | 806;_ 56({ w0 | a8y
Goncrats volume 3 | 6802 1244 | 912 | 1072 | 1058 5088
" form oree B | ez Jrwza a757 | a174 a1s | asza I 37698 |
s | Reinforcoment bor t 884 1 40,2 | 169.4 | 195.8 | 192.2 16857
I R A L R I AR 7YY I i | o]
2 Staging ) m3 21247 2149 |2m 3514|4454 ) 3365
© Timbar m3 - - - - 8.4 8.4
& | additionol Work T ser 1 i T [ 7]
‘1 ‘“ B "’ A
Struciurol Work N
Concrefe valums m3 | 6333 1696 | 1780 1615 | 1399 - 12823
Form areo m2 | 8012 2231 - | 2299 2005 - | 1614 116161
Reinforcament bar T 313.8 93.1| 93.3 83.6 | 74.8 ) 658.6
Pile [004x04RC) | m 70828 6165 | aagp 5670 | 4100 11553 |
1 pus t00385038R0) | m | *® - L R 1 | %%
S | £arth Work . j
&)‘: gxcavaiien { Machine) m3 2354 m1245 1461 872 1186 o 7118 )
I Tdo - iManPower) | m3 [133%8 3265 L3mi | suz |ves | Tearaz
@ | Filup soli B BEE 322 |0 | 2781 |wes | | |ezras
Surplus solf w3 | et 1188|1360 1202 | 804 1 Ter76
B I | _ -
Coffaring Work R
Plank m2 - 196 - - - 196
Shaet piie BIERGES 4145|5202 4931|2369 38170
|:_7$;!eal walght (Stwt.\'«'«;ﬁfm!_:*‘ww 1313 35 | 373 320 s | N 2479
Temporory bridge Work | I R . -
" ¥ooden bridge ~m? 1505 - 49 . 80 724
Steel bridge we | - - 317 305 | 237 ] 859
Removal Work 7t‘: . __ﬁmi | )
Stesl welght I }_ - 4 65 | % 158
R et o etora) m3 402 - s | s 128 799
3 -do- w3 | 113 - | 33 | 360 544
51 Wet masonry ] m3 poe - jMBB_ ) 473§ 34 9681
g Banklng Work R i -
Approach rood 3 27586 16209 13547 11234 |23643 92219
.'r'-’-r;-ecﬁan Work . ) ‘I
" Revetment w2 | 8672 5801 4188 2656 | 4678 25945
| Riprop B ﬁ_{_n}_ I - - 391 - i 191
| Temporary Work .} _ — —
- Staging (Wooden) w2 500 - - 300 - 80D
[ Staging (Stecl) ' m2 - 35 - ; - 36
| . Bonking of accets road m3 e 27 - 2409 - 1316
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Table 4.5.3

Widas river

WORK QUANTITY

OF PROPOSED BRIDGES (2/7)

] m{ % m % n k m K ) K m k m Suty -
r‘iHM*‘%‘55‘%“‘5‘““‘*\~h_‘__\‘i5 Unit 1. 0 teos s zuahieseisa fisoe « soliourvso0 fbzaizerso fzo.1-300 | dec
Structural Work ] o ) |
Pavemm—\_l t = 0065 m me 32nim - - R BT 32q 11862 N
Zde- tzootBm| mé | - | - _ N , N R R
~do- t= 0085m | me - - reos | - N , 1800 |
" Concrete volums | m3 263 23 | 100 | aw | a0 asa 263 | 293
| Form areo R 1140 96 7536 169 169 vo9s | 1160 12166 |
@ Reinforcement bar [} 41.5 4.1 7w_;5z‘a 7.3 1.3 BZ.4 ‘m_ar.s sna.@VH
) g | Steal weight [Plate) ]t - - - - - - . T
2 Staging -Ak;“k m3 1381 216 s207 300 170 2693 781 Tsea: |
O[T Timber ) | m3 . T - R - T
g Additional Work set 1 1 H 1 1 1 1 T
g —- —
s
. o - _ e
Structural Work
_—-é;?ncun valuma m3 373 - 22 - - £us 315 sy |
Form oreo | w2 st | - 2258 - - 838 532 ar1se |
i Rainforcamant bar B 1 19.0 T - 96.2 - T 30,4 19.0 1;_,'.?
Pile {O0.4x04RC} 440 - 8450 - . 1890 1260 1324k
§ ‘Plle (0035x035RC)H | m - 120 - oo wo |- - sz
S | Earth Work -
{; Excavatlon { Machine) m3 153 - ez - - 150 123 san |
. -do - {Man Powaer) m3 718 - 2127 y N BT 1195 1 s
& Fill up soli o m3 645 - 1269 - | sss e 1 e |
Surplus soll T m3 Tazr | - 1100 T e 362 205
u I —
Coffering Work .
Shesl pils m2 V247 R 5182 - ST) 2685 1648 | 10767
Stasl weight (Strul,u\‘!;a[inq) t T - 186 - - 177 119 vor |
Temporary bridge Work —1 ) o
Yooden bridge me . . R . _ as2 R 250
Steel bridgae i me - - - K - - - T
| Removal Work B
Steal walght 1y - o] - - - a7 j o
B AT m3 - - : : - i o |
~do- = .
{Syb- St ura) ] m3 - - 119 - - - - 1%
L5 Wat Mutol::lyﬂ m3 - - 62 o - 737 - 79-_)__1
< | Banking Work B I ’
°1 Approach road u-"w#]n3 2947 Tl 5943 o - 1066 | - 3499 15635
_Proiection Work ) )
Revetrent m? 829 - 1042 - - Br9 829 35z
Temgurary Hork - T T
Staging {‘;uoden) me 140 - 200 160 - - T
Banking of access road " 3130 o _ . T R R P
' U S - . ,ﬁ
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Table 4.5.3

WORK QUANTITY OF PROPOSED BRIDGES(3/7)

Widas river
[ . kK om Kk o]k m |k = | x M koom Sub - Total
qﬁk&iﬁ“‘“‘~“-_____~ Unit e sn0 |33 10350 | sa.eezs0 37010120 [saLsezsa fiolas so Total
Structural Work - L
povemant t = O.065m | m2 £40 Tazs | sas 329 - 264 1901 3083
T et = 0078w | md : I R R 540 R sa0 san
- 40 - | OOégm me - - - - - - - _1801_
- Concrots volumeﬁw o m377 385 308 305 270 385 216 1869 :»Ba:w
Form -u_rec- m2 1650 1435 125;3 1165 1650 932 6062 20224
» Reinforcomant bor t 0.0 56.0 55.0 490 70.0 3v.2 339,2 88,1
:2: ~ Stest welgnt { Plate) ) - - A . - B .
g Staging m3 2371 6an 1z08 516 2112 257 7304 21247
» Timber m3 - “ - - - - . R
§ Additional Work set 1 1 1 1 1 1 1 1
o -
w
Struciural Work
Concrete volums _-;Efﬁ“ 573 . 667 394 375 573 29¢ 2878 6337 |
Formm oraaq me 108 922 558 532 104 529 3853 antz
Reinforcamant bar t o 79,0 33.8 20,2 19.0 29.0 15.2 1:,5:; 31'5.-;—“
Pile {D0.4x04RC) m 1920 1620 1260 . 840 1280 . 460 7560 20020 |
S| pie (Do35x038RC) w1 - - - . - - -. s20 |
g Earth Work
® Excovation { Machins ) m3 284 298 225 B 234 R 284 3814 1706 2355
;, -do -  {Man Powsr) m3 1654 1863 817 1255 |- 857 998 7524 13394
(3 Fill up soll m3 1449 1722 ;ar.sr-i 7 1169 648 1113 7146 visau g
Surplus sol m3 e W59 756 s | 295 | 2es | 2083 ) avez
Coffering Work
" sheet pile ] me 221 2563 1408 ST | resa 1338 16781 71523 |
Steel walght {Strut, Waling) t 16t 188 95 125 83 100 752 1;;:4
Temporary bridge Wor_ll."
Yooden bridge rnz ise - - T 155 - 343 595
Steel bridgs we - - - - - - N S
_Removel Work A ]
Stael weight t - - - s - - [3 53|
kfﬂﬁEi%’é’;‘i’s??SS{J,*:) m3 7 - - - m - 131 avz |
(Sug-%ﬂruchﬂa] m3 ) ) ) . - ' g 1"y
p Wet Masonry m> o1 - - - 16 - 1547 2346
< | Banking Work -
e Approach road m3 2627 1550 2176 2041 2601 1106 12151 | 27586
Protection Work
| Revetrront m? B99 829 829 B29 899 . poB 5093 sazz |
wTempor‘ary Hork S
Staging  (wWooden) m? - - - - - - . w00 |
Banking of access road | 3 - - . _ - - : az7s
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WORK QUANTITY OF PROPOSED BRIDGES (4/7)

Table 4,5.3
Diversion channe! :
R L e e e e
Struetural Work o . N
Pavement § = 0.065m | me - - - - 126 _ 170
- do- 1t = 0.075.m me < - 235 248 . j18 801
. { t = 0.085 rrT m2 - 368 - - . - s |
Concreta voluma m3 - s34 | 190 207 97 216 l2en
Form area m2 - 1641 748 780 | 634 - 954 2757 |
@ Relnforcamant bar ‘ t - 107.0 35,6 35.4 N 2t0.2]
g Stesl waighi {Piots) t 72.0 - - - - - 2.0}
‘2 Staglng m3 - 654 377 384 225 509 2149
w Timbar m3 - - - - - - -
§ Additional Work i st 1 1 1 1 1 1 L
; —
Structurai Work
Concrete volume m3 116 399 213 230 162 376 169t
Form areo me - a2t 542 286 305 213 464 2231
Relnfercament bar i 22.2 1.7 1.1 12.0 7.3 18,8 93t
Plie (00.4x0.4RC) w 200 1755 930 230 600 1260 6465
£ | Eorth Work
§- Excavation ( Mochine} - m3 - 372 262 22 176 213 1245 |
& ~de~  {Mon Power) | m3 610 726 413 403 306 807 3265
& Fill up sail m3 241 789 sos | 460 375 751 3322
& Surpius eoil m3 168 302 170 165 108 268 1184
T Coffering Work .
- Plank me 396 - - - - - 396
Shest pile m2 Sh 989 563 553 | 420 1106 4Tun
’—Sieﬂl welght {Strut, Waling} t :79 23 41 40 a1 8y 345
Temporary bridgs Work |
Woodsn bridgs me - - _ _ - - -
3 Stae! hridge m2 - - - - - - - |
Removel Work _
Steel waight t - - - - - - - |
L Y I PR I N R W :
W -t B N I R IS BN :
= Viet Mosanry m3 - - - N - - -
+ | Banking Work
° Approach rood m? - 4013 2851 3302 | 2631 3412 16209
Protactlon Work ' .
Ravetment m? 1010 1162 1002 899 829 899 5801
Temporary Hork N
" Staging  (Steel) n? 315 - = z - T e
Banking of access road o 3110 " 1512 - - - - 4622
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Table 4.5.3 WORK QUANTITY OF

Upper ond lower Ulo

PROPOSED BRIDGES (5/7)

. : B 3.0 + 0O
Structural Work } _
Pavemsnt t = 0.085m | m? - - 156 | 159 - 315
« do .- t = QO75m e -~ - - - 155 155
wd6e t 2z 0085m| m2 64 445 - g - 009
Concrete volume 1 w3 189 448 v 99 78 012
Form araa w2 936 1827 501 510 490 4174
o Reinforcament bor t 33,9 84.9 18.0 18.6 14.0 169.4
% Stesl welght { Plots)} t - - - - - -
F Staglng m3 525 827 291 322 276 2341
@ 1 Timber m3 - - - - - -
g Additional ¥ork sat 1 3 1 1 1 1
o
Sirustural Work
Concrete volume m3 438 674 219 219 230 1780
Form aroa m2 530 a0z 327 327 313 2299
Relnforcement bor f 22.5 35.6 1.4 11.4 12.3 93.3
Pile (O0C.4x0.4RC) m 260 1620 460 460 930 44990
§ Earth Work
g Excovation [ Machine) m3 120 158 247 247 189 1461
e -do-  {Mon Power} | m3 952 1200 605 605 379 3741
L { Finup soll m3 1008 1095 673 673 391 1840
@ Surplus soil m3 364 463 178 1783 177 1360
Coffering Work
Shaet plls : me 1360 1650 832 832 528 5202
Steel welght (Strut, Waling H 95 120 60 60 " ag 173
Temporory bridge Werk
Wooden bridge m2 - - 49 - . 4y
Steel bridge m? 150 167 - - - 517
Removal Work
B Stesl welight ] - - 4 - - 4
“?igﬁ?;'é’?fs??ﬂ'g{u??a‘) m3 99 78 6 - - 183
| (5 -fo» o) m3 15 17 - - - 32
ot Wat Mosonry ma 1012 238 238 - - 1488
v | Banking Work '
© Approach road m® 2519 4139 1919 | 1919 3051 13547
Protection Work '
Revetment m? 844 989 786, 786 783 4188
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Table 4.5.3

Kedungsolio river .

WORK QUANTITY OF PROPOSED BRIDGES (6/7)

4.275

k w |k m| Near to | k Total
Unit  [3-5 + 200 35.0e220| 7.0 +250
Highway |Railway | 5.0+ ©
Structurol Work -
Pavement 1 = 0065m | m® - - 324 | aza 648 }
—do- t=0076m| m* - - - - o
wdo- t = 0085m]| md 560 _ - _ " s60
Concrate volume T w3 546 - 263 . 263 - 1972_ 7]
Form areg me w835 | - 1140 1140 N N ans |
® Reinforcement bar t 100.8 - 19.5 a7.5 195.4
% Stesl welght (Plate) | 1 b - -
£ Staging m3 1703 - 762 1049 " 314
@ Timber m3 - - - - -
€ | Additional Work T set 1 N E 1 .
& ' i
Structural Work
Concrate volume rnf5 886 - 350 379 1515_...?
Form oreo me 1093 - 488 425 2005
. Reinforcement bor } 46.3 - 17.8 19.5 . 33.::;:
o _Pils_{D0.4x04RC) " m 3150 - 1260 1260 5670
% | Eorth Work N
g Excavation { Machine) m3 662 - 123 67 812 |
ﬁ -do- [ Mon Powar) ‘m3 1358 - 1013 741 B 311
M Fill up soll m 1318 - 852 601 2781
It Surplus soll m3 :;m - 274 227 | 1202
Coffering Work
Shest plle m® 2195 - 1466 1270 - 4931
Stect waight {Strul,Waling); 145 - 10k 74 320 |
Temporary bridge Work' B
¥ooden bridge o me - - - - o
Stael bridge N m? 305 - - - 305 |
Removal Work |
Steel weight t 65 - - - 65
AR asioactare) m3 86 - - - 86 |
, g - m> 23 - - - 33
b Wel Mosonry ) m3 473 - - - - 413 |
g Banking Work ~
Approach road m3 3436 - 3499 4279 11234
Protection Work
Revetment m® 728 482 123 723 2656
Riprap (t = 0.50 m )} w - 391 - - 391
Temporary Hork _
Staging (Wooden} me - 300 - - B 300
Banking of access road. m3 1850 569 - - 2019



Table 4.5.3
Kuncir river

WORK QUANTITY OF PROPOSED BRIDGES (7/7)

m {k mk mix m % mikx wm ok w
—— Unit ) Total
- 0 <50 |2.5 +120 /4.0 + 250[5.5 + 0 [|7.06 + 0 [9.5 +150 10.5 + ©
Structural Work . B )
Pavement t = 0.065m me 156 - - - - - 156
_do- 1 c0075m| me - - 210 210 - - - 120
-do- I = 0085m me - - - - 332 294 204 200
Goncrate voluma m3 172 - 143 143 218 191 191 1058
Form area B m2 600 - 634 634 896 B30 B30 4424
@ fReinforcement bar t 31.0 - 26.0 26,0 40.0 34,6 4.6 192.2
@ e 34
?6 Stael welghi [ Plate) t - - - - - - - -
-
E Staging m3 449 - 603 706 555 985 1075 4454
n Timber md - 8.4 - - - - - 8.1
b -
§ Additional Work sst 1 2=l 3 1 I 1 ] 1
2 ;
Structural Work
Concrsle volums m3 137 - . 208 208 289 279 279 1399
Ferm oraa m? 214 - 286 266 368 159 359 1614
Reinforcemant bar t 7.3 - 1.1 11.1 15.7 14.8 14.8 74.8_
Pils lD04x04Rc) m 380 - 600" 600 840 840 840 4100 |
L+
% | Earth Work -
2
§ Excovatlon ( Machine) m3 130 - 180 160 234 278 224 1186 __|
b -do- - -{ Mon Power) | m3 144 - 14| 142 426 198 142 1225
1‘, Fill up soll ' m3 1395 - 220 193 as7 318 225 1226
3 -
@ | Surples soll m¥ | 78 - 115 149 203 158 141 804
Coffering Work
Sheat pile m? 208 - 374 341 612 445 389 2369
“S1anl welght {Struy,Waling}] 1 18 - 22 19 43 26 - 128
Temporary bridge Work
wooden bridge me 22 - 58 ~ - - - a0
Sieal bridge m2 - - . - _ 114 123 237 |
Removal Work '
Steel walght t - - - - - - 32 32
mforced concrafe - - - -
Tg Eer Sfructura) m3 . 8 77 - 43 128
odo—
{Syb Struclure) m3 - - - - - 25 135 160
by Wet Masonry m3 50 22 76 - - 204 22° 374
F -
3 Bankiny Work -
Approach road m3 3310 - 4161 4161 4375 3818 3618 23643
Protection Work
Revetment me 701 - 760 760 819 819 819 4678
"
- -

4,276
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Fig. 4.5.4  PROPOSED TIRIPAN IRRIGATION HEAD WORKS H/‘}?
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4.6 List of Data

Number Name of Data

Author Date of Issue

River cross-section with ! km interval

- Ngrempoh : Surveyed in 1985  BRBDEO
~ Jaan H do de
~ Tributary H do do
- Tretes : do do
~ Ngrembek : do do
- Tributary H do do
-~ Plangkeng : do do
- Wotrangkul : do do
- Secong H do do
-~ Winong : do do
- CGonggang-Malang : do do

Inundation map for remarkable flcod PU East Java

Update project cost estimate
for Waru~Turi project

Sketch of irrigation load works

— Kapas

- Kramat

Kedunggerit

Kuncir diversion weir

Construction drawing of highway bridge

~ 8 provincial bridges
- Lengkong bridge

-~ K.Soko bridge

- 2 railway bridges

Proposed irrigation canal system
around near diversion channel

Operation diagram of railway
connect Solo and Surabaya for 1985
GClassification: of road in
Kabupaten Nganjuk

Contour wmap in retarding basin
(rought contour; 1/25,000)

4,311

Waru Turi Project

Qct, 198%

PU East Java
do
do
do

Binamarga Nganjuk

Binamarga, Nganjuk
do

PJKA Madiun

EJIP 1985

PJKA Madiun 1984

PU East Java

BRBDEC
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5. Analysis of Damageable Property Value

Since the summary of property value is presented in Main Report,
this chapter explaius the detailed procedures which are not clarified
in main rcport. The explanation concerning Figures and Tables attached
to main report is excluded in this chapter.

5.1 Unit Value of Crops

Since agricultural conditions are different by areas within the
Widas river basin in terms of cropping pattern, unit yield and cropping
intensity, farm land is classified into the following area.

- Ule Retarding Basin :

- Widas Retarding Basin

~ Kedungsuko Retarding Basin

- Widas North

- Widas South

- Widas Extension Area.

For assessing unit value of crops, the selected crops are as -
follows.’ '
- Paddy, Maize, and Soybean

. The damageable value of crops specified above is calculated with
te following parameters.
- Unit yield -
- Cropping pattern
~ Planted area . :
- Seasonal frequency of floods
— Economic prices of crops
- Productien cost

Having discussed the procedures taken in the calculation of unit
value of crops, several parameters mentioned above are examined in
along with area classification.

(1) Unit yield
- Ulo, Widas and Kedungsuko Retarding Basin

‘Unit yieid of selected crops is based on that in desa related to
respective rétarding basin. Data relating to crop yield is collected
from. Kecamatan office, -

- Widas South
Unit.yield of crops is based on that in Kec, Wganjuk since flood

plain almost covers that area.

=~ Widas North

Crop yield is derived from that in Kec. Rejoso because north-west
part of flood plain covers Kec. Rejoso. :

5.1



- Warujayeng Area
Crop yield is derived from the average yield among Kecamatan
relating Warujayeng area since flood plain covers those areas in the
north-south direction.
-~ Widas Extension Area
Crop yield is based on average yield among desas relating to Widas
Extension area.
Crop yields of selected crops are summarized by area as below.

Unit ton/ha

Paddy Maize Soybean

Widas South 4.82 2.63 0.75
Widas Worth 4.79 2.51 0.83
Widas Extension Area 4,75 2.35 0.75
Warujayeng - 5.10 3.30 0.87
Vlo Retarding basin 4.82 2.34 0.67
Widas Retarding basin 3.9 1.89 -

Kedungsoko Retarding basin 4 .64 2.84 0.81

(2) Cropping Pattern

- Ulo, Widas and Kedungsoko Retarding basin
Cropping pattern is based on that in respective desa relating the
above retarding basins. It is survayed by the Study Team.
- Widas South
Cropping pattern relating to Kee, Nganjuk is taken up as that in
Widas South,
— Widas North
Cropping pattern relating to areas excluding Widas Extension Area
is taken up as that in Widas North.
-~ Warujayeng
Average cropping pattern relating to areas which covers MWarujayeng
area is taken up as that in Warujayeng.
- Widas Extension Area

Average cropping pattern relating to four irrigation unit existing
in Kec. Gondang and Lengkong is taken up as that in Widas Extension
Area.
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(3) Planted Area

-~ PUlo, Widas and Kedungsoko Retarding Basin

Owing to no information of cropping intensity within retarding
basins, planted area is based on collected data on planted area and
farm land of desa relating to retarding basins.

- Other areas

Planted area is based on cropping intensity which was already
examined by the Study Team. Planted area of other crops except selected
ones is incorporated into planted area of paddy or polowijo (maize or
soybean).

(4) Seasonal frequency of floods
This is on the basis of rainfall data.
(5) Economic Price of crops

This is derived from Primary Price Prospect of Commodities issued
by the World Bank.

(6) Production Cost
Farm inputs are based on the Kabpatem average amount of inputs.
Crop damage is defined as the difference in the net income of
crops and accumulated production cost between in with-flood and in
without-flood condition. The detailed resulis concerning unit value of
crops by area are shown in Fig from 5.1.7 to 5.1.7 . The swmmary of

these results is shown below.

Unit Value of Crops per Ha by Area

Unit : Bp
Paddy Maize Soybean Polowijo
Avarage
" Vlo retarding basin 72,130 6,600 2,600 4,752
‘Widas retarding basin 19,970 23,210 - _ -
Kedungsoko retarding basin 85,840 23,040 460 16,720
Widas South - 287,000 31,750 3,920 3,860
Widas North 309,300 4,800 7,600 6,850
Waruijayeng' : 307,630 7,800 3,630 5,660

Widas Extension 214,720 3,440 1,070 2,560

Since the flocd plain is also classified into & block areas which
are different from area classification specitied above, a recalculation
“1s required to evaluate unit value of crops per ha by block area.
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A manual work was carried out to examine to which area each mesh of
farm land existing in the [lood plain belongs. Then damageable value
of crops was calculated by Dblock areas. The results are shown below.

: _ Paddy’ Damagéable Polowljo Damageable
A, block . (No of mesh) value (No of mesh) value -
. 6 )
(10 Rp) (106Rp)
Widas North 19 146.9 19+ 2 3.6
Widas Retarding Basin 14 25.2 o+ 1 i.2
Widas Extension 10 53.7 10 + 3 0.83
Warujayeng’ 17 - 130.7 17 + 3 2.83
Total 60 356.5 69 8.5
"Average value per mesh 5.94 _ ' 0.12
_ Paddy Damageable Polowijo  Damageable
A, Block {No of Mesh) value (No of Mesh) value
2 . 6 _
(10 Rp) (10°8p)
Widas Extension _ 50 268.4 50 + 11 3.9
Warujayeng 93 715.2 93 + 19 15.8
Total 143 983.6 173 19.7
Average value per mesh 6.88 0.11
Paddy Damageable Polowijo' Dahageable
C Block (No of Mesh) value  (No of Mesh) value .
' (10%8p) (10°8p) |
Widas North 62.5 483.3 62.5 + 2.5 11.13
Average value per mesh 7.73 0.17
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- Paddy Damageable  Polowijo Damageable
C Block (No of Mesh) value (No of Mesh)  wvalue

6 L6
(10 Rp) (10 Rp)
Widas North 10 77.3 10 .
Warujayeng 8.5 65.4 8.5 1.20
Vio | 4 7.2 4 0.48
Widas South 12 86.1 12 1.16
Kedungsoko 3 1.5 3 1.25
Total 37.5 237.5 37.5 5.80
‘Average value per mesh ' 6.33 - 0.15
Paddy Damageable Polowijo Damageable
D Block {No of Mesh) value = (Mo of Mesh) value
(10°Rp) o (0%p)
Widas North 33.5 259.0 33.5 5.74
Widas South 11.0 78.9 1.0 1.06
Total 445 337.9 445 6.80
Avérage value per mesh . 7.59 0.15
_  Paddy Damageable Poloﬁijo Damageable
E Block (No of Mesh) value (No of Mesh}): value
: 6 .
(10 Rp) : (106Rp)
Warujayeng 31.5 242 .3 31.5 + 3.5 .95
Kedungsoko 3 1.5 3 1.25
Widas South 26 186.6 26 + 1 2.60
Total . 60.5  £30.4 65 8.80
Average value.per mesh 7.11 0.14
Paddy Damageable Polowijo Damageable
F Block (No of Mesh) value (No of Mesh) value
(10°Rp) | (10°Rp)
Widds South 22 157.9 22 2.12
Average value per mesh ' 7.18 0.10

5.5



Paddy Damageable  Polowijo . Damageable

G Block {(No of Mesh) value (No of Mesh) . value
( 106Rp) ( 106Rp)
Harujayeng 21.5 165.4 21.5 3.04
Widas South 30.5 218.8 30.5 2.94
Total 52 572.3 52 5.98
Average value per mesh 7.39 0.12

The Reductinn of Farm Land in the future

Fconomic or social development will stimulate the urbanization
process which eventually leads to an increase of buildings in residen-
tial area. It is expected that farm land existing in urban desa will
be reduced owing to the expansion of building area. :

‘As the indication of upper limitation of building density for
urban desa, present maximum building density (desa Baranam of Kec.
Kertosono) can be regarded as upper point, which is shown as below.

' Unit:Building/mesh  Unit : m”

House Industry Store Restaurant Public & Private Total

501 7.5 41.3 8.75 3 71,000m®

Further more, the same procedure is applied to get upper limitation
of building density for rural desa. In this case, the minimum building
density of present urban desa is considered, which is shown below (desa
Baron of Kec. Baron) '

Unit: Building/mesh Unit : m®

House Industry Store  Restaurant Public & Private Total

98 3.75 _ 6.75 3.25 1.5 13,135 m®

Remarks : The standard size of building is shown in Main Report

Based on the above data, future building density per mesh of each
block area is estimated by refering to.increase rate of buildings. As
- a result, the reduction of farm ltand is assumed to take place in block.
area of D and F where urban desas exist. It is expected that the
reduction of farm land would take place in around the year of 2025 in.
both areas of D and F. From geographical point of view, block D covers
Kec. Nganjuk and block F is related to Kec. Sukomore, Nganjuk, and
Loceret,
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5.2 Unit Value of Indoor Movabies

Since economic data; on the above items are not available, unit
value of indoor movables is estimated based on forecast of basic
economic and social indicators. The summary of these indicators is
shown below.

Forecast of GRDP in Kab. Nganjuk

6 1985 19990 2000 2050
GRDP (10 Rp) 205,689 262,517 427,613 3038,910
Growth Rate p.a. (%) 5% 5% 47
Remarks : — GRDP forecast is projected at 1985 constank price

- Nominal GRDP of the year 1985 is originated from Repelita
IV of Kab. Nganjuk _

~ Real growth rate of GRDP is estimated alt 5% p.a. between
1985 and 2000, at 4% p.a. after 2000

Torecast of Basic Indicators in Kab. Nganjuk

1985 1990 2000 2050
Population

Urban 99,400 112,500 143,900 494,600
Rural 830,400 861,600 904,300 498,700
929,800 974,100 1,048,200 993,300

House : _ :
Urban 20,620 23,340 29,850 162,600
Rural 177,820 184,500 193,640 106,790
198,440 207,840 223,490 209,400

Family Size 4.7 4,7 4.7 4.7

Estimated Future Increase of Each lype of Building in Kab. MNganjuk

1985 1990 2000 2050
Manufacturing Industry 13340 14,370 16,670 £ 35,100
Store &.960 5,200 5,600 5,240
Restaurant 3,800 3,980 4,280 4,000
Publiec & Private 1,850 1,940 2,090 1,960
Remark : 1 Manufactﬁring establishment is estimated to increase at

1.5 %Z p.a. .
2 Other types of buildings are estimated to increase in
proportion to an increase rate of houses
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Per Capita Monthly Expenditure Survey of Kab. Nganjuk in 1984
Unit : ]06Rp

No of People Food Fuel Miscellaneous Clothe Durable Total

27,292 234 52 19 20 16.5 360
65% 14% 5% Y 15% 100%
Remarks : 1 Total number of samples are about 27,300
2 Per capita monthly expenditure is calculated at about
13.200 Rp. : :

3. Since monthly per capita output is projected at 16,700 Rp
in 1984. The ratioc of per capita output to expenditure
is estimated at 0.79

Projection of Per Capita Expenditure, House hold Expenditure

1985 1990 : 2000 2050
GRDP (106Rp) 205,689 262,517 427,613 3,038,910
Population . 929,800 974,100 1,048,200 993,300
Monthly percapita output (Rp) 18,400 22,300 34,000 255,000
Per capita expenditure 14,500 17,600 26,900 201,400
Monthly house hold
expenditure (Rp) 68,200 82,700 126,400 946,600

(1) House hold effect

Questionaries were distributed in five desas in order to carry out
property survey. Total number of samples are 125 with 25 questionaries
in each desa. In our estimation of house hold effect, cars and motor
cycles are excluded from our survey items. As a result, the average
property value per Thousehold 1s projected at around 0.42 x 10 Rp.
Since our survey areas are mostly based on rural desas, and per capita
expenditure in urban area was almost as twice as that in rural area
(Statistik Indonesia), the value of household eftect in urban desas is
estimated to be 0.84 x 10 Rp which is double of household effect value
projected by our survey.

A simple assumption is applied to project future value of house
effect in such a way that the value of household effect is increased
in proportion to the growth of monthy house expenditure,

(2) Store

For the purpose of projecting stock value of store, the calcula-
tion basis is put on an estimation of how much a store must prepare
goods which a person stock averagely. By using data.on monthly per
capita expenditure, average amount of stock, which are prepared by one
store are worked out in terms of Rp. Assumptions are shown below.
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-~ The average stock value of food per head is equivalent Lo half
month's expenditure

- The average stock value of fuel per head is equivalent to half
menth's expenditure

~ The average stock value of clothes per head is equivalent to four
month's expenditure

-~ The average stock value of micellaneous goods per head is equi-
valent to four month's expenditure

- The average stock value of durable goods per head is equivalent
to twelve month's expenditure '

The procedure of calculation is shown below

14500 x 0.6 x 0.5 =.4350 (Food)

14500 x 0.14 x 0,5 = 1020 (Food)

14500 x 0.06 x 4 = 3480 (Clothes)

14500 x 0.05 x 4 = 2900 (Miscellaneous Goods)
14500 x 0.05 x 12 = 8700 (Durable Goods)

24,650 Rp

Then, how much store must stock is calculated by using data on
population and the number of storves.

20.445 Rp x 929800 - 4,960 = 3.8 x 10° Rp

The above figure is the average stock value per store. The same
procedure is taken up for the estimation of future stock value per
store.

(3) Manufacturing Establishment
The following forecast of macro-economic conditions relating to

manufacturing industry is required to estimate stock value per
establishment.

1985 1990 2000 2050

crop (10%Rp) - 205,689 262,517 427,623 3,038,910
GRDP share by industry (%) <1 4 47 5.3% 7% 21.9%
GRDP of industry (106 Rp) 9,148 13,913 29,932 665,605
No of establishments 13,340 14,370 16,670 35,100
GRDP per establishment (100Rp)  0.69 0.69 1.79 - 18.9
Total labour cost per ' :

establishment (100rp) < 2 . 0.45 0.57 0.94 6.68
Total capital cost per '

estiblishment (100gp) 0.24 0.39 0.85 12.26

Remarks : < 1 GRDP share by industry is forecasted by Repelita IV
< 2 Labour forecast is estimated to increase in proportion to
an growth rate of GRDP
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The stock value per establishment is classified into three
categories. At present level (1985), The estimation of stock value is
shown the following way.

- The stock value of gross output
0.69 x 2.89 x 1/24 = .08 .
the ratio of gross output to value added is estimated to be
2,89, based on past statistical data. The stock value is
estimated fo be equivalent to half month's gross output.
- The stock value of raw materials
0.96 x 1.89 x 0.8 x 1/12 = (.09
The ratiec of input costs to value added is estimated to be 1.89,
based on past statistical data. Raw materials are estimated to
constitute about B0Z of all input costs. The stock value is
estimated to be equivalent to onme month's portion of raw
materials.
~ The value of equipments
0.2 x 5 x0.1 +0.24 x5
2

The value of equipment 1is estimated to be equivalent to 5
year's expenditure. The real value of equipment is estimated
to be the average between their market value and salvage value
(10 %)

= 0.66

_ Then total stock value per establishment is estimated to be
0.83 x 10 Rp. The same procedure is taken up for estimating future
stock value per establishment. :

(4) Restaurant

Most oflﬂsnmnats are making business as restaurants as well as
food shops 1n the fleood plain area. Kinds of stock value are, there—
fore, classified into 3 categories in the following. '

- Indoor moveables inside a restaurant
~ Food stock for sale
- Food stock for restaurant

The data surveyed or analyzed statistically are shown below, in order
to estimate stock value per & restaurant.

6

{(A) Value of Indoor Movals ' "~ Unit : 10 Rp
1985 1990 2000 2050

1.3 1.6 2.4 18.0

The value of indoor wovables was practically survey by the study
team, ' :

The value of them is expressed .at théaWnﬂgabenﬁmnnath and salvage

value. Future value of them is estimated to increase in proportlon to
the growth rate of household espenditure, :
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{(B) F¥ood stock for restaurant

1985 1990 2000 2050

GRDP of Restaurant_(]06Rp) < 1 3,266 &,035 7,047 49,916
Input Sost (10%Rp) < 2 515 608  987. 7,487
No.of Restaurant < 3 _ 3,800 3,980 4,280 4,000
Stock value per’ restaurant © 0,043 0,051 0,082 0,31
Note From Repelita IV of Kab. Nganjuk

<

< 2 Derived from the ratio of input cost to GRDP of Restaurant

<.3 Assumed that the increase rate of restaurant will be the
same as that of houses ’

From the above table, food stock value per restaurant can be estimated.

(C) TFood stock for sale

1985 1990 2000 2050
Per capita expenditure for .
food (Rp) 4350 5,280 8,070 60,420
Population 929,800 974,100 1,048,200 993,300
No of restaurant 3.800 3,980 4,280
Stock value per restaurant
(10%Rp) 1 1.3 2.0 15.0

The method of the above item 1s based on how much a restaurant
must prepare food which a person stocks averagely.

(5) Public and Private buildings

Types of building corresponding to the above item are the govern-—
ment and private -(school, theater, private business and so on) buildings.
The number of these buildings existing in flood plain area is statis—
tically sounded. :

In order to estimate unit value of indoor movables, the following macro-
data are presented, '
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Public building

GRDP of Publiic Sector

1985 1890 _ 2000 2050
GRDP (10°Rp) - 205,688 262,517 427,613 3,038,910
GRDP share of Public
Sector (%) < 1 8.7 9.0 9.8 9.8

GRDP of Public Sector (IO6RP) 17,918 23,626 41,906 297,813
Capital cost of Public : '

Sector (10°Rp) < 2 1453 1890 13352 23,825
Norof buildings < 3 1400 1470 1580 1480
Capétal cost per building

{10 Rp) ' 1.04 1.29 2.12 16.1
Note From Repelita TV of kab, Nganjuk

< 1

< 2 The ratio capital cost to value added was around 8%

< 3 The increase rate of buildings is assumed to be the same
as that of houses

. Having estimated capital cost per building, the stock value per
building is estimated Fo be the average between the market value equi-~
valent to 15 years' expendigure and its salvage value. The stock value
is estimated to be 8.6 x 10 Rp in 1985.

The same estimation procedure 1s takenm up to project future stock
value.

Private Sector

1985 1990 2000 2050
CRDP (106Rp) : -205,689 262,517 427,613 3,038,910
GRDP share of Private Sector . : :
(%) <1 6.4% 7.3% 9.1% - 9.1%

GRDP of Private Sector (lOBRp) 13,214 }9,069 38,913 276,540
GRDg of Service Sub-Sector . ’ .

(10°Rp) < 2 2,682 - 3,871 7,899 56,138
No.of Buildings < 3 450 470 510 480
GRDP per building (10 Rp) - 5.9 8.2 15.5 117.0
Totgl labour cost per building _
(10°Rp) < 4 5.3 6.8 1.0 78.9
Totgl capital cost per building

(107Rp) : 0.6 1.4 4.5 38.0
Note From Repelita IV of Kab. Nganjuk

< .
< 2 The ratio of Service sub-sector to Private Sector is 20.3%
< 3 The increase rate of building is assumed to be the same

as that of houses
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< 4 Assuming cthat the number of persong is 6.6 per building
labour cost would be 6.6 x 0.8 x 107 Rp per building. In
this case per capita labour cost is assumed to be (.8 x

107 Rp .per year.

Based on the above table, the stock value per building is esti-
mated to he the average between the market value equivalent to 15 years
expenditure and its salvage value., The stock is estimated at 9.9 x
107 Rp in 1985. The same procedure is takenm up to project Ffuture stock

value per building.

After estimating the stock value per public and private buildings
respectively, the average stock value between public and private

building is projected.

5.3 This part of ANNEX presents data of each block in terms of probable
flood hydrograph, overflow volume, inundation depth and flood damage,
and flood damages with future growth.
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Yable 5.3.1

(1/4)
FLGOD HYDROGAPH FOR DAMASE ESTINATE ) FLEOD HYDROGAPH FOR DAMAGE ESTINATE
BLOCK H0 : A-Y _ © BLOCK NO : A-2
RETURN PERIOD {YEAR) RETURN PERICD (YEAR)

DAY HOUR ANHUAL 1.3 3 14 25 50 100 DAY HOUR ANWUAL 1.4 a i 25 o100

Po§ BA9 M2 N2 L2 HE2 N2 U2 1 6 8T U300 UE0 1652 M0 1130 1e
P12 858 LA HA4 1 1144 D14 144§ 12 790 1054 {054 1144 105.4 105.4 105.5
118 843 1125 HLD U2 1L2 11L2 UL2 1 1B 4.9 sL4  6LY 1M1 LT 492 70
{ 74 738 98.5 ORE 1002 99.5 99.9 1001 1 23 47.9 0 627 855 9.7 1432 1507 14y
2 4 706 968 3.6 1007 1007 1040 1049 . 26 £9.7 933 96.7 100.4 1236 1263 13L.0
7 17 787 105.0 1684 1009 U5 183 1202 2 12 889 9LF 4.9 ILS. 930 %44 97.8
718 858 1105 (154 Q6.8 1234 1774 430,10 2 1R 42.4 833 €67 119.2 1041 1127 120.7
7 28 831 0.8 1169 77.2 1281 130.2 1339 2 24 47 823 B3 1200 10L5 1033 L6%.9
36 80,3 107.1 1150 12331250 1293 1373 6 482 AL BLY 1194 0.4 915 94l
312 7.5 98,0 2.5 1800 1264 1303 1376 1 12 S&7 757 9.2 1R.0 838 8.4 848
318 682 910 109.2 2020 1351 M0.4 1488 3 I8 420 She 653 DRT 79 80.9  8R.2
I 24 497 9n3 LIRS M7 1367 (88,2 156 3 0 1571 2095 249.5 120.7 78.4 §0.8  83.8
§ b 120.6 150.9 185.8 1947 3.1 238.3 /LA 4 & 1503 201,8 228,27 200.0 2847 3Ty I35
4012 140.0 1857 2A%2 1844 7567 ZPL6 2836 4 12 8R4 B4 1247 2356 3197 343.8 37,3
418 13n2 1777 199.4 167.9 0.7 255.4 2707 418 7S 10006 1049 2187 1B5.8 1946 2044
3 2% 1707 163 1840 151,27 LY T M50 4 7 813 1098 1162 1961 169.3 177.¢ 1844
S & 174 1566 1787 1489 2008 L4 233105 b6 5B 127.8 1383 187 2193 2320 2.2
§ 12 14,7 1530 19.9 181,53 192.5 200.5 9.6 5 12 768 1025 11L7 1979 (389 142,9 154.1
518 108.0 144,10 5.4 170.4 (BLF 1903 205.0 5 IR 7.2 8.7 952 1686 2.8 170 1248
5 25 1021 135.7 149.7 1565 177.0 190.5 20,9 5 24 770 102.9 7.7 158.2 127.3 1304 143.3
& & 99.5 1327 147.2 ISB.B MBLL7 197 243 6 & TR7 1037 U8 1501 1269 I3L4 150.9
6 12 95.6 §27.5 ML1 4,3 1799 1972 2208 4 12 SR8 77.1 1108 1527 1IR5 1188 140.Y
& 18 B5.5 1142 135.4 [543 1725 199.9 710,27 6 18 A1 508 950 145.2 1012 107.3 126.0
5 24 78,3 104.5 1319 1517 185.5 2008 7225 & 24 40.9 812 1049 1562 144.2 1751 217.0
7 & 76,2 10Lb 1222 135 1989 2244 /LS 7 b SLE 7S 8.4 1851 1BL4 2552 3304
712 7%.5 1960 1289 140.3 2049 238.6 2674 7 12 421 829 3L7 8.0 1510 190.8 244.0
7 18 82.6 119.7 1295 1687 2027 355 %3 7 18 8.9 1.3 1224 1hi.4 1662 168.3 1BT.1
7 M 88,3 178 130 1654 1900 55 M9 7 ¥ 755 1007 107.0 1562 1287 (4L 1540
8 & 874 LA 1787 1534 1759 1947 280 B & 5.3 7.4 B0 MAT 1144 1271 1379
B 12 B0.0 1067 U17.2 1363 1554 1758 1927 8 12 458 58.5 650 130.2 103.2 1867 120.3
g 13 897 903 10L2 1183 1326 ISL3 1704 8 18 354 449 467 ULT 958 1081 119.4
B 7 483 9.1 7.6 9,6 1098 130.9 1453 & 4 28,0 374 3.0 LI 5.6 99,3 (2.3
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Table 5.3.1

(2/4)
FLOOD HYDROGAPH FOR DAMAGE ESTINATE FLOOD HYDRGGAPH FOR DAMAGE £STIHATE
BLOCK 8O @ B BLOCK 40 : €
RETURN PERIOD (YEAR) RETURN PERIGD {YEAR)

DAY HOUR AMMUAL L. 5 19 5 S0 100 - DAY HOUR AMMUM. 1.8 z 19 5 56 e
Sl & 3 E.9 LT 5y 50,7 50.3 0 50.9 Yo 857 87 s0.7 0 80.20 8027 80,2 402
IR SO O S S I S O 7 S Y O S 3 112 461 555 8.5 5L% S35 SRS 53.5
P 159 7.3 180 18,8 20,6 200 I.4 108 207 Ry O78.5 M4 180 M0 9.3
124 41,2 550 147 BL7 P& 957 1046 P24 195 260 35 3L 3T 34 38.9
7 6 199 284 3L4 344 364 3L Y 2 & 1B4 245 79,4 0B A1 35 307
2 017 18,6 W8 /.2 2.8 2% 3000 0324 2 17 147 19 L0 2.8 138 M 2.7
718 203 284 365 39.8 434 455 493 208 207 39 40 413 SLE 56 0.1
T2 19 1% 224 938 254 9.7 ML 7 7R 4.7 A9 AhWE bELD A9.3 T LD
I & 18,2 13,4 148 15.5 162 165 1AL T 4 1.8 9,1 71,3 137 757 774 T2
3120 4 %9 147 IO LS Me 128 3 17 529 WS OB a0 788 90.8 827
ilg 7 7.7 8% 84 87 B8 % IR 553 TLE A3 1Lt B2 @4 B4
3024 25,3 0338 417005907 757 O99.3 I3 324 54,7 7T A7 79.4 AL 352 §nd
4 & {370 1827 2745 54,7 294.8 3722 9.1 4 5 SR7 7TA? M4 B2LO 85.4  87.9 9.9
417 &7 836 9.0 97,7 1042 1991 A 4 12 S0 748 79.7 4%.0 Bh4 871 9L3
418 8.4 3.7 550 53.2 AL4 841 659 4 56,0 748 793 83,7 8RO @98 9.4

§ 24 9.4 1233 I3L7 1520 185.8 178.0 185.5 4 24 56,3 75.b 80.5 84,5 686.5 924 95
T b 456 50,8 ALE. BAA O ARD LS 7RI 5 4 52 7.4 BO.Y 847 BRLROTLLL 97
5 12 b M5 W4 3. 3?35 3LS 5 17 5.8 .4 7RO BLI 8.4 917 Ga0
5 18 184 M4 IS4 260 200 A MY 5 18 89 853 TLE TRY BRY 905 94.4
S5 2% 293 39t 41,5 1.8 443 448 530 S 28 487 &hs 02745 BA1 3%5 YL4
& & UL BB 3L 12,7 3RB 0 OMTOSB.2 & & FEO428 416 TG 8L B0 92,7
&1 IS4 s TLA O 214 720t 708 340 4 170 18.9 5.7 624 8.9 743 851 903
518 18,7 143 48 149 153 6.2 352 & 18 150 206 320 &34 0.9 79.% 8L
6 2 854 58,2 L6 775 BG4 19001 PTLZ s 3 7.6 360 LY BLO 893 714 850
7 & 2.9 359 300 435 857 102.4 4.5 7 & 3.4 4.8 479 &1 6B.9 P63 BB
T2 37,7 497 58 557 RO 748 BLZ 7 12 361 584 566 401 AB.7 759 84.8
718 376 435 454 47,5 49,3 5200 53,3 7 1R 355 5.3 03 8007 BB 758 847
7 M - WA 324 OIS O3S 30353 OFE T M 389 497 558 606 8B4 TG BIS
8 & 189 252 159 .6 27,2 286 383 8 & 8.0 33 4353 478 L6.5 T4 809
217 15 207 0.7 M. LI OO2240 4 47 0.0 6.7 194 LT O6RT 838 7T
8 18 124 144 170 17,3 tn4 180 180 B IR - 156 20.8  7n4 3T 3R.G O sA0 LT
g 2 1.5 4.0 207 14,6 14,9 152 152 8 24 144 19.2 (9.5 194 2000 47,7 4L

5.15



Table 5.3.1

(374)
FLOOD HYDRBGAPH FOR DRNAGE ESTIHATE FLGOD HYDROGARH FOR DAMAGE ESTINATE
BACK M8 : D BLOCX WO @ E
RETURN PERIOD {YERR) © RETURN FERfﬂi} 'E.YEﬁRi
[

DAY HOUR AHNUAL 1.4 % i0 i S 100 DAY HOUR ANRUAL 1.3 HI U & 50 100

Io6 123 185 165 165 165 1.5 185 1 & 351 459 6.9 46,7 4A9 469 469
RV 700 .4 9.4 9.4 T4 9.4 4.4 112 257 33 M3 343 M3 WIS
118 3953 5% 5ée 57 58 R9 113 110 147 158 161 168 D tRLO
P2 1240 166 185 204 24 MO 1 2 15,7 26,0 25.6 269 301 36 M.2
7 0§ 1L2 b5 162 1740 184 197 b Z 5 1N B4 174 180 19.8 205 206
112 3,7 10,3 109 1Ls -in? o 1.9 _13.2 T 12 .8 a4 12,00 12,4 433 13_.? 14,5
7 18 53 7.4 L LY B3 B8 8% 2013 3907 5.3 T hLl 642 657 G6.B
re! &6 8.8 M4 111 123 150 W3 7 24 543 4.8 755 M.e 054 85.9 841
3% 7.4 9% 129 159 157 167 M 3 4. 547 497 A5 7.7 858 Bh2 8.5
31 59 7.9 9.3 .98 10,7 152 140 3 12 50.S 474 TL4 760 8.5 834 86.0
318 9,0 13,0 144 159 180 195 202 3 1B 484 &5 439 7Y 0TIy ean gnL
3025 4L 551 497 80,3 957 M7 OMLA 31 M 5000 sA% TAS 759 A0S 841 844
i 4 13,3 3. 354 33 414 ASLE 457 § & 49,9 88,46 T0LH 755 803 1,9 84,3
§ 12 10,9 .6 159 167 174 183 188 4 17 476 435 683 705 763 866 BLY
i i3 7.4 %4 Wa g s 1LY BRS04 8 350 L0 RS B2 737 784 BLG
4 24 1.6 14,5 _Ib.? {7.4 16,2 18,4 118 ] 37.6 58,2 430 A9 598 74.3 73.8
5 6 2.8 131 157 14 4B 187 182 5 & 7840 374 5.8 427 659 69.6 74D
512 &0 89 8.3 84 &7 88 %7 3 12 128 11 3.2 5Lb A4 865 A3
5 18 55 . 7.4 8.8 8.4 BT 92 L1 5 15 1.6 4.7 198 3.0 S04 617 66
5o 10.f 135 th 0 IR 2003 0254 A8 5 oW 6.3 201 4 35 451 56,9 842
bk 1.5 181 1.5 1.4 139 178 752 5 s 13,8 184 19,5 0.6 339 4T 94.5
412 9 646 2 1.7 88 LT LY 5 2 .7 12,3 1.8 150 14,90 341 474
CH 1B 47T 63 68 37 B4 LT BB 5 18 143 194 223 2.3 2.5 ILE A0S
&M 38 5t S %7 8.8 17 5 W 260 388 387 4,5 4.8 506 LY
7 6 43 %8 65 3 109 M4 BT 7 5 254 30,7 3.7 O34 159 B 801
7120 14 BTG e T WY S 7 12 3.7 403 457 582 LU 950 ALS
7 18 13,5 18,0 19.3 2.7 3.3 AM.5 5D 7 18 0.0 480 a4 475 50.5  %3.1 0 40,0
T M 9,3 124 3.0 138 4 154 (56 7 M 26,7 3.6 6.0 802 444 48,7 52,0
B & £9 2.3 %3 %4 10 LS MG 8 4 166 227 2.2 307 352 LT O432
8 12 48 &4 &3 I 74 LT 18 g 12 (2.5 W19 187 0.7 21 .2
g 13 8 %1 55 we  R7TORY AL g 18 1000 135 14 1AE 150 152 f6d
g2 32 43 44 4as As 48 A8 g g4 (L7 ILY 120 1NZ 124 124
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‘Table 5.3.1

(4/4)
FLOGD HYDROGAPH FOR DAMAGE ESTIMATE _ FLOOD HYDROGAPH FOR DAMAGE ESTINATE
BLOCK 8Ot & F BLOCK NE : §
- RETURM PERICD {VEAR) RETURN PERIOD {YEAR)

DAY HOUR ﬁHHUﬂL- 1.4 IR (4 ] U TUL BAY HOUR AMMIAL 1.4 3 1 2 it 100

6 56 .5 TS NE 7S TS LS 16 3L5 4w AL s A1 a1 4Ll
I TR T S 1% S 8 W 9 NS 0 S S Y SR 2.8 (1.8 1.8 LB 1.8 LB 118
11 0 27 30 31 32033 R4 18 108 1Rd 165 1T 185 1% 0.7
2 21 29 35 R4 80 43 A7 2§50 2.0 247 154 3 294 3T
2 046 L7023 7 AL %233 OS2 6 %7 130 150 IS5 158 L1 18.b
212 L3RS 20 24 2324 LS 2 17 LS 100 L7 1LE 124 (2.8 135
718 132 174 L1 258 20295 LI 2 1R 1409 1857 240,01 282.5 3314 I734 4MA.2
72 1h4 222 269 34 333N 39 2 74 85.2 1136 129.5° 1AL ISR 1LY 173
36 %3 ILA T 155 1T 180 1% 3 & 3.0 480 SL5 SR7 591 6L5 638
342 54 7B 5.8 %6 101 HLT O3 120 2.0 267 8.8 0.4 Ino 352 M3
3018 87 th4 1IN0 140 151 160 167 3 18 438 584 405 0.5 768 830 865
I3 1.8 738 0285 289 LI 3T O3S0 3 M 482 9LA 997 1983 116.9 1254 1797
§ 06 108 144 158 169 1.0 1.0 196§ 4 35T A1 S0 553 562 500 D4
§120 84 BS99 105 LD M4 2 12 200 277 /3 O30 3T e 362
$ 18 81 10,9 1R3 157 IS I 249 4 18 759 345 380 A3 #4749 56!
12 58 78 86 94 160 LT 1T 4 M. N3 W A9 b 282 323N
506 s 49 49 56 &8 LI 107 5 & 1R5 181 15 2.8 221 (250 29.0
51223 R OR3 ORI O3T . Ah &5 5 127 93125 133 M0 149 thé 189
518 .37 54 53 54 58 138 IS5 5 18 144 IR7 M3 2.3 2% 246 302
520 4,2 57 A2 &3 7.0 1N fA7 5 n 19,8 254 2.1 25 296 366 394
£ 6 30 L1 L3 44 4B 84 5 & 6 HL9 159 17 19 I 2L 35
512 0. 27 28 28 31052 59 6 12 82 107 1.2 ih3 ot 13 152
618 2.2 30 XIS AT %3 03 4 18 TLO 280 L4 L3 A54 5RO 474
LS M 21 28 32 R4 83 %5 65 4 M 704 369 457 50.6 A20 7L 865
7 6 25 34 41 A5 LE BT %8 7 & 183 5 M2 0.6 367 A& Shb
71 42 56 b4 83 R4 LT &3 7T 12 368 4% 547 S0 ALS 631 643
C7OIR 34 L6 51 53 S4 5T &0 7 W 261 8.8 380 B 4Ls 425 44,
T %435 e RT3 A0 AL 7o 1Y 155 N3 85 294 31 3.
8 5 1.8 25 A6 27T 28 % 2% 8 & 1he 195 207 2.4 1 24 70
g 12 b4 L9 20 ozl 2t L1 22 812 4.5 154 162 167 1.2 14 108
818 i L5 LA Le LT OOLT L7 818 4 124 5.2 135 158 Lo 1402
g7 09 1.3 L3I L3R4 L4 L4 8 9 106 L0 1,3 115 iLé  ILS



Table 5.3.,2

BLOCK WD, & A-Z
BASE POINT : P41

DISCHARGE AND DVERFLOW VOLLME IN HCM

CAPACTTY OF LOWWATER EHANNEL
HAXTHUN DUTFLDW IN MTH

130

(1/5)

i

1

1

i

2

2

2

2

3

3

3

3

4

4

4 i T4 9,1 100.56
4 24 823 2.0 109.8
3 & 9.8 ¢.¢ 127.8
O VAR % LU Y
5 1B 412 0.0 89,7
i o ni 4.0 1029
& & 17 0.0 1037
5 12 SL8 6.4 11
6 18 381 0.0 50.8
5 % b9 9,0 8L.2
1046 i) 0.0 TL3
712 8Ll 0.0 8.9
7 &Ly 0.0 N7.3
T8 185 G0 100.7
8 & 5%.5 6.0 79.4
B 12 4.4 6.0 3.0
]

4

7

9

)

1B 3.4 0.0 44.%9

P LIS 0 S 1 K
5 489 0.0 62.b
12 4.0 0.0 8.7
899 0.0 933
9 4 89 00 99
0 5 624 0.0 8.3

w18 4.7 0.0 bl.b

0.0
0.0
0.0
2.0
0.9
0.0
0.0
0.0
0.9
0.0
0.0
0.4
2.0

13,0
105.4
82,9
85.5
95.9
94,9
84,2
81.3
81.9
9.2
$3.3
9.5
228.2
124.2
104.9
119.2
138,3
111.7
95,7
117.7
118.3
110.8
93.0
104.9
89,4
91.7
122.%
197,14
5.0
£5.0
5,7
H,0
$2.9
5.5
9.9
94,9
86.7
8.3
87.%
§9.2

————

o oy XD

M - -

.

- »

- - - ) - - Py -
o D 2 D B MO LR O md 3 Lh O e Gl e O ED 0D 00 D e b D o D o Do DD O

Qéo@err—-*‘:—:ﬁm:ﬂuwwf--lwg-lw:h-a:-daocacoc.o‘:a
= - . . " »

= ogm O
.- 0w
L=~ <

=
-
=

%9

75 160
0.0 IO 0 HXO 00 L0 00
0.0 5.4 8.0 1054 0.0 105.4 0.0
8.0 8.7 0.0 492 0.0 0.1 0D
00 132 00 1507 4.0 I 4l
0,0 1256 0.1 1363 0.2 1330 0.5
8.0 93.0 0.0 s 0.1 9.8 0.5
0.0  f04.1 0.0 127 0.0 1T 0.3
0.0 101,83 0.0 1033 0.0 1679 0.2
8.0 904 00 9LS G LT 0D
9,0 8%.8 0.0 BALL 0.0 868 0D
0.0 799 0.0 809 0.0 BLZ 0.0
0.0 784 0.0 80,8 0.0 8LE 0.0
0.6 204.7 1.0 335.1 1,7 335 2t
2.5 319.7 45 38 43 NI L2
.6 183.8 7.7 19A6 9.3 244 10.6
62 1893 8.2 1700 105 1846 1L0
7. 9.3 %6 B0 121 422 3.8
8.9 135.9  10.6 W% 133 1581 153
C10.1 1128 106 170 134 1748 155
10.8 - 12,3 164 1306 13,4 1333 156
14 1269 10,5 1354 134 1509 140
1,9 135 1.5 HEE 134 1409 164
12,3 101.2 103 107, 1LY 126.0 164
12.8 149 10,3 1750 136 2.0 123
3.4 IB1.4  1LO 2552 154 334 20,5
14.2 152,90 118 198.8 {75 2840 740
14,9 46,2 12,2 168,37 18,7 1B7.1  25.9
15.6 1787 2.4 HL&  19.27 1540 264
1.0 144 124 1201 9.3 3L 20
16,2 163.2 122 1667 197 123 112
16,2 93,8 1.8 1081 19,9 1194 74
5.9 854 114 993 197 13 2.0
5.6 48.7 108 802 1.7 Tt 267
15.3 1432 1.9 1507 193 1849 76.8
15,00 1236 109 1263 195 1330 . 212
14.8  93.0 10.8 9.4 1940 9.8 112
14,6 1081 10,5 1127 9. 10T 700
145 1015 10,2 10L3 189 1079 - 28.9
4.4 9.4 9.8 9.5 1B.6 941 26
14.3  83.8 9.4 R4S 8.4 PAE 2.2
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Table 5.3, 9

(2/5)
BLOCK KO, : B
BAGE POINT 3 P35
BISCHARGE AMD OVERFLON VOLUME IN KCH
CAPACITY OF LBBHATER CHANNEL 100
MAXIHUS QUTFLOW IN MCM 51,84
RECURRENCE PERIGD OF FLODD (YEAR)
1.45 ? 5 10 23 a0 100
I 4 384 6.6 u50.%7 0.0 0.9 0.0 50.9 .0 50.9 &8 0.9 9.0 50,9 9.0
iz 0.4 6.0 7.2 0.0 1.2 0.0 7.2 &9 I1.2 8.4 21.2 .0 2.2 4.0
1 18 15.% ° 0.0 213 0.0 18.0 .0 1B.8 6o 20.b 8.0 .4 0.0 234 8.4
2 4.2 8.0 850 G.¢ 167 4.0  BL7 9.0 91.b 0.0 939 6.0 1.6 8.4
6 199 0.0 2h.b 0.0 334 0.0 344 6.0 364 6.0 373 .o 38.% 0.0
2 12 18 9.0 2.8 9.8 A2 0.0 248 4.0 7M.l 6.0 30.¢ 8.0 32.4 4.0
2 | A3 0.0 8.4 0.0 36,5 0.0 39.8 0.0 43 0.0 435 0.0. 43 0.0
P 6.0 - 19.% 9.0 224 0.¢ 23.8 .0 15.1 0.0 2.2 9.4 I 0.9
30046 102 6.4 1.t 4.0 4.8 .0 1585 0.0 142 8.0 165 8.0 11 4.0
KIS 1.4 0.0 $.9 .8 0.7 4.0 150 4.0 1535 4.0 il 0.0 120 4.0
I8 G 7 0.0 L7 8.0 8.2 9.0 8.4 0.0 8.7 0.0 8.8 0.9 9.1 &0
3 B 153 4.0+ 33.9 6.¢ 572 9.4 59.2 6.0 73.7 0.6 8%.3 8,0 1043 4.0
4 & 137.0 9.1 1827 .4 2245 0.7 258.7 1,3 294.8 1.8 32,2 2.7 Mt 2.7
4 12 87 9.3 83,8 .2 .0 1 9L7 3.0 4.2 .9 1091 4.7 A3 3.9
i 18 38.9 50 512 9.9 5.0 .0 582 Lo b L9 b4 4.8 8.9 5.b
i K’ .4 6.0 123.3 L0 13LT 2.2 1529 3.3 145.8 .4 178.9 3.3 1855 6.2
36 4%b 0.0 b0.8 4 3.8 2.4 . bh.0 b 899 49 1.3 6.0 Ti4 6.9
o120 221 8.0 9.3 0.6 30.4 1.9 311 Lt LY 44 323 5.5 35,5 6.3
3 1§ 18.4 0.0 4.4 0.6 20b L 2.0 2.3 1.0 1 2. .8 N1 .8
3 A N3 2.6 39.4 0.0 3.5 0.4 418 1.6 4.3 3.0 A4b 4.1 530 1.2
& b 206 0.0 24.8 80 321 0.0 32.2° LI 3.8 2.3 343 3.4 482 4.6
& 12 154 0.0 20.4 0.6 1.4 0.0 21.4 0.2 221 L6 22.4 2.7 W0 1.9
5 18 10,7 6.0 W3 8.0 148 0.0 149 0.0 133 0.7 16,2 .8 252 3.3
R I L .0 582 4.0  4L4 §.¢  TLI 0.0 t10.4 0.7 191 .3 M3 4.5
7 6 259 .0 357 6.0 It 8.0 43.% 0.0 832 0.7 102, 3,3 1S 6.%
T 32 6.0 4.7 0.0 328 5.0 5337 $.0 8.3 8.3 0.8 3.3 82 7.3
718 L4 0.0 435 0.0 5.6 0.0 415 0.0 9.3 0.0 3190 2.9 533 7.0
ToM na 6.0 36 9.0 3B.% - 68 351 0.0 361 0.0 3.3 2.3 1.8 b4
8 & 189 0.0 252 0.0 259 0.0 2.5 0.0 - 21.2 e 280 1.6  28.3 3.7
§ 12 Gl 0.0 2.2 0.0 207 6.0 252 §.0 2.7 9.4 243 0.8 2.4 49
g 18 12,4 0.0 166 H0 1.0 6.0 17.3 0 00 1. D R 5.0 18,1 LR
8 2 0 6.0 10 8.0 0.7 6.0 144 6.0 149 0.0 15.2 6.0 152 31
E NS TS -5 0.0 2L3 0.0 180 0.0 188 0.0 20.6 0.0 214 g.¢  25.b 2.3
¥ i2 o 4L2 4.0 350 6.0 187 6.0 a7 .0 9.6 0.0 939 6.0 1044 2.3
P18 1.8 00 .4 0.0 - 33.4 6.0 344 0.0 36.4 0.0 3.3 0.6  3B.¥ 2.3
Y A e 48 - M8 00 252 0.0 268 0.0 9.1 6.¢  30.1 0.0 324 1.6
6 -6 20,30 60 28.4 0.0 365 0.0 39.0 9.0 4.6 0.6 45.5 0.0 493 1o
LI VARt 6.0 1Y . 0.0 224 8.0 23.8 4.0 151 0.0 8.2 0o i 6.3
0o 19,2 0.0 154 0.0 148 8.0 153 0.0 18.2 8.0 165 6.0 1.1 8.0
o 24 7.4 ¢.0 3.9 0.0 1.7 R 0.0 113 8.0 116 0.¢ 1.0 0.0




Table 5.3.2

(3/5)
BLOCK WG, < D
BASE POINT : P26 : _
DISCHARGE AND OVERFLOM VOLUHE IN HON
CAPACITY OF LOMMATER CHANNEL 20
HALTHUH QUTFLOW IR BCH 10,368
RECURRENCE PERIOD OF FLOOB (YEAR)
1.05 2 3 io 25 - 100
it & 143 6.4 165 0.0 1.3 0.0 163 0.0 18,5 0.0 A5 60 A3
1 12 1.0 0.0 9.4 0.0 9.4 3,0 9.4 2.0 9.4 6.0 9.4 2.0 9.4
I 18 3.9 8.0 5.3 00 5.4 0.0 &b 0.0 3.7 9.0 5.8 6.0 3.9
RS SRS . VA 0.6 18.b 4.0 18.% 0.0 20.4 ¢.¢ 224 0.0 243 ¢ 253
2 6 1L2 0.0 150 4.9 162 0.0 17.4 0.0 8.8 tg  19.9 0.0 20.4
2 12 1.7 0.4 143 8.0 10.9 2.6 lLd 9.6 1.2 6o 12,9 0.0 - 1.2
i 18 5.3 4.0 1.4 0.0 1.5 5.9 7.9 9.0 8.3 0.0 8.8 0.0 8.9
2 N 8.b %90 8.8 0.0 . M. .4 1Ll 2.0 123 R R 0.0 13
304 7.4 8.0 9.% 0.0 L9 8.0 1LY 8.0 157 0.0 167 0.0 8.4
312 5.9 6.0 1.9 0.0 4.3 0.0 3.8 6.0 1.7 6.4  iL2 60 L0
I 18 2.0 .0 1.0 0.0 14,4 6.0 159 0.0 180 6.0 9.3 8.0 2.2
I 43 0.l 5.1 0.3 #%.2 0.4 B0.3 6.4 932 8.7 W7 0.8 1124
4 & .3 6.4 311 0.8 354 b1 383 1.4 414 L7 436 AU <8
-4 12 10.% 64 1AL 0.8 153.% 1.3 .7 1.6 17.6 L9183 2.2 18.8
4 18 7.0 8.3 9.4 4.8 10,0 .z 0.4 1.5 16.8 .9 1 2.2 LG
LI Bt 8.7 155 4.7 1.7 1 S ¥ L L5 182 1.9 184 2.2 1.8
i b 3.8 6.1 131 9.6 139 I.1 140 1.4 148 1.8 149 .1 152
a 12 8.0 6.4 8.0 0.3 8.3 14 8.4 1.3 8.7 1.8 8.8 2.1 9.7
i 18 5.5 6.0 1.4 0.4 8.0 0.9 8.4 .2 . 8.9 1.4 9.2 1.9 1Ll
o2 1.l 6.8 135 0.3 181 9.8 179 1.2 203 .6 254 .0 3%.8
LI 13 8.0 - 1ot .2 1.3 8.8 124 1.1 13.9 .6 {18 2.0 3.2
& 12 4.9 4.0 5.4 0.1 1.2 3.6 1.7 1.0 8.8 1.6 1LY .6 1Y
& 18 4.7 4.0 6.3 0.0 6.8 9.5 L1 0y 8.4 O D § 1 S P S
6 2 3.8 0.9 o1 0.0 5.4 0.4 5.9 0.7 1.1 1.3 9.8 .8 147
T o6 4.3 0.0 % 0.6 6.5 0.2 7.3 6.6 16,9 L2 64 LF O WT
Tz L 80  19.3 0.0 2.6 0.2 4.0 9.6 8.7 1.2 3.9 1.8 368
T8 133 6,0 18.0 0.0 19.3 6.2 0.7 .6 22.3 .4 2.5 .1 6.0
1A 9.3 .0 124 .0 131 9.2 - 13.8 .6 4.4 .4 154 .1 e
8 b 6.9 9.0 9.3 6.0 9.3 0.1 9.4 06 10.0 1.3 185 20 10,4
g 12 1.4 4.0 5.4 4.0 5.9 9.0 7.1 0.4 1.4 1.2 1.7 1.9 1.9
g 18 3.8 8.0 Gl L B 0.0 Gob 0.3 5.7 1.0 3.9 1.8 6.0
a2 1.2 0.0 4.3 ¢.9 L4 0.0 4.5 0.1 4.6 0.9 4.4 1.6 4.8
¥ 4 3.9 0.0 3 4.6 5.4 6.0 Lé 9.0 57 0.7 5.8 .4 59
§ 12 1.4 9.0 144 0.0 18.5 4.6 0.4 9.6 204 0.7 243 . 253
7 8 1.2 .0 150 g.0 142 6.0 174 - 0.0 186 &7 - 19,9 .3 - 20.b
A 1.7 6.0 1.3 60 10.9 9.0 11L& 6.0 122 .7 1% 1.5 132
LU a3 0.0 71 0.0 - T.3 8.0 1.9 6.9 8.3 0.4 8.8 L4 8.9
i 12 6.4 0.0 8.8 2.0 §4.4 8.6 1Ld 0.6 13 d 134 L3 M3
19 1 7.4 0.0 7.9 0.0 129 0.0 139 0.6 15.7 0.4 167 1.3 184
16 24 3.9 4.9 1.9 0.0 9.3 9.0 9.8 4.0 10.7 0.4 11.2 1.2 138
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Table 5.3.2

(5/5)
BLOCK MO, : &
BASE POINT : PI3
DISCHARGE AND OVERFLOW VOLUME IN MCH
CAPACITY DF LDMMATER THANAEL KL
HALTHUN OUTFLOK IN HEM 34,788
RECURRENCE PERIOD OF FLOGOR (YEAR)
1.05 2 3 H Vo] 3 190
t & 33 0.0 41 6.0 421 0.0 421 0.0 421 0.0 2.1 0.0 42.1 0.0
LR ¥ 9.8 0.4 1.8 §.0 118 4.0 L8 0.0 1.8 0.9 1.8 6.0 158 9.0
1 18 168 .0 144 0.8 165 0.0 17.1 0.0 8.3 9.0 191 6.0 2.7 Lo
1 150 0.0 20,0 4.0 M2 0.0 .4 0.¢ 8.3 0.0 204 8.0 L7 0
2 b %.7 LN RN 8.0 150 0,0 15.5 2.0 14,8 g8 7.4 0.8  18.b 8.0
2 12 1.3 8.0 10,0 §.0 112 0.0 1L& 0.0 124 9.0 1.8 8.0 1335 0.0
7 8 140 0.3 1847 8.8  240.t 1.3 8% 1.8 334 .3 3134 2.7 A2 31
2 2 852 L3115 23 129.46 3.8 ULt 4.8 5.7 8.0 12,9 Lo 113 1.9
34 30 1.3 48.0 2.8 5§25 4.3 5.7 5.5 i 6.8  BLS 7.9 438 7.0
I 0.0 4.9 2.7 2.5 0.9 4,0 30.4 5.2 30 6.7 1.2 7.8 343 8.8
3 18 4.8 0.5 8.4 2,3 8.5 RS L O8] 3.2 158 6.7 B30 7.8 8L 8.9
32 .2 6.5 9.0 2.5 9.7 4,2 -108.3 5.6 1169 .2 154 8.5 N7 %7
4 b 3.3 0.4 411 2.6 30.4 1,4 533 5.9 562 1.6 890 7.0 &4 10T
4 1 0.7 oy By 2.2 M5 1,1 34 570 17 7.4 3.4 8.5 3.2 0.1
4 W B 9.0 346 1.8 38,0 .7 413 3 LT Il 495 8.6 Gb.! 9.7
$ B 1A .0 234 .4 AW 3.3 b 5.9 8.2 58 3.2 83 3.4 9.7
T & ILE 8.0 1.1 0.9 193 2.8 2.8 45 221 6.3 150 % S
5 1 4.3 9.4 L3 4.3 113 .2 14,4 L 4.9 5.1 6.4 .3 189 9.8
T 18 144 &0 19.2 0.0 H.8 1.7 1.3 3.3 2% 5% 1B 68 31,2 8.3
o 10 9.0 25.4 0.0 7.1 L2 5 2.8 9.4 .7 164 &4 394 8.0
& & 1LY 0.0 15.9 0.0 157 6.t 169 2.3 1LY 4.2 2.1 6.6 3.4 7.6
6 12 8.0 9.0 1.7 0.0 L2 9.0 1.3 .7 1.8 L6 1.3 a4 152 1.0
6 18 2,0 6.0 280 0.0 34 .0 3.3 L3 454 3.2 550 .2 64 1.0
6 24 2.b 0.9 349 4.0 457 9.0 0.4 .o #2.9 b TG 5.2 B4 1.t
T8 183 8.0 2.5 0.0 .7 8.0 b 0.7 387 3.0 420 3.2 3.6 1.2
112 348 .0 9.1 0.0 5.7 9.0 58.1 05 6L 2,8 811 5.0 463 1.1
P 1 Y 9.6 348 0.0 8.9 8.6 3.8 8.3 AL .7 45 .9 4.0 7.4
FARY: B L 0.0 5.3 8.0 7.3 9.0 28.5 6.0 It 2,3 i Le 3L 4.7
8 & 3.4 6.0 19.5 0.0 .7 0.0 21.4 0.0 24t .8 224 Lt 250 6.3
8 12 I3 0.0 15.4 0.0 142 &6 187 60 11,2 1.3 17 3.6 118 5.7
g 18 9.4 9.0 126 6.0 1.2 0.0 130 9.0 138 .7 140 .o 7 5.2
B 1.9 0.0 106 8.0 1.0 0.0 th3 0.6 L3 6.1 1.4 24 18 4.5
¥ & 10,8 0.0 14,4 6.0 163 0o 17 8.0 .5 - 00 19! .8 2.7 4.9
¥ 12 150 4.0 2.0 6.0 .2 9.0 234 6.¢ 28,3 6.0 29.% 1.3 327 L3
9 18 9.7 0.0 130 6.0 150 0.0 15.3 9,0 168 0.6 17.4 0.8 186 3.0
E L 1.5 6.y 10,0 9.4 L2 2.0 b 6.0 123 9.0 1.4 6.2 13 .3
10 & 1360 0.3 186.7 0.8 140,14 1.3 280 1.8 3356 2.3 378 3.0 M4.7 5.7
16 12 8.2 L3 1158 L3 106 3.8 148t 4.8 15837 6.0 1629 7.2 1703 10,5
10 18 350 1.3 46,0 2.8 5.5 4.3 557 55 WM. 8.8  8L3 8.2 838 11,5
10 4 2.0 0.9 4.7 2.5 4.8 4,0 304 .2 3G 4.7 342 .0 33 L4
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