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CHAPTER 6 DETAILED DESIGN

6.1 Structures and Design Criteria

The detailed design is carried out for the following major structures and channel which were

formulated in the definitive plan,

West Floodway Improvement Works
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© Work Item Quantity
1 Channel Excavation (River mouth to Simongan Wclr) L= 5440 m
2 | Earth Dike Embankment L= T724m
3 | Drainage By-pass Channel in River mouth L= 780m
4 | Raising of Existing Floodwall {(Right and Left banks) L=4970m

5 | Protection Works for River Bank and Riverbed : -
- Wet stone masonry type and Gabion L=1,850m
- Concrete sheet pile wail type and Riprap - L= 620m
- Leaning wall (Wet stone masonry) S L=1,025m
- Stone facing type _ L= 200m

- Riverbed Protection by Concrete block and Gabmn 3 places

6 | Raising of Railway Bridge
- Reconstruction of Abutment and Pier

2 places each

- Raising of Existing Superstructure (Ra1s'|ng h=0. 7 m) 3 trusses
- Raising of Existing Railway Track . L=1,700m
7 | Modification of Drainage Outlet with Flap Gatc

6 places

8 | River Amenity and Maintenance Facilities
- Maintenance Road (Gravel pavement)
- - Approach Steps and Moonng Fac:lmcs

2213 places

- Tree Planting L=1310m
Garang River Improvement Works
Work Item ' Quantity
1. | Channel Excavation (Simongan Weir to Confluence point) L =3,650 m
2 | Bartth Dike Embankment : L=25m
3 | Raising of Existing Floodwall L=160m
4 | Ground Sili ' ' L o
- Ground Sill with a head of 1.5 m (Conc. gravny type) 1
- Ground Sill without head (Wet stone masonty type) 1
5 | Protection Works for River Bank and Riverbed ,
- Wet stone masonry type and Gabion L =1,660 m
- Concrete sheet pile wall type and Riprap = 140'm
- Leaning wall (Concrete and wet stone masonry types) L=580m
- Riverbed Protection by Concrete block and Gablon 2 places
- Pile type Groin 18 units
Drainage Sluiceway and Culvert 1 place
7 | Modification of Existing Drainage Outlet with Flap: Gate - 6 places

8 | River Amenity and Maintenance Facilities
: - Maintenance Road (Gravel pavemcm)
o Approach Steps and Tree Planting’

10 places / L =310

- - Water Level Gauging Station (Concréte well typc)

6 -1
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Design Item Remarks

1 | Main Weir Body
- Gate piers, Floor siab, Apron and Approach W'IHS supportcd by
foundation piles

- Steel shell type roller gate, Clear span=18.5m : _ 3 gates

- Steel girder type roller gate, Clear gpan=55m g 2 gates
2 | Intake Structure : :

- Box culvert, Gate pier, Walls supported by piles \ 2 places

- Steel slide gate, 2.25m x 2.20 m (Right bank) 4 gate

- Steel slide gate, 2.20 m x 2.20 m (Left bank) : : 2 gate
3 | Maintenance and Approach bridges R

- Maintenance Bridge (Super structure), L=2I mand 60m ' 4 bridges

- Approach Bridge, L=13.0mand 9.0 m . : - © 2 bridges

Retaining Wail and Revetment (Upstream and Downstream)

5 | QOperation / Management Complex

Operation/Management  building,. Electrical bu1ldmg, Storage houses,
Security house and Contro] houses

6 | Preservation of Existing Simongan Weir -

esi iteri

The criteria for both hydraul:c and structural desrgns for the proposed structures and channels
are prepared and compiled in the “Interim Report 4, VOLUME IiL: DESIGN CRITERIA”

The desrgn criteria report deals with the followmg

o Formula and parameters to be used for hydraulic design of channel and structures, :
. Structural design standards/codes appl'ied
. Propeny of structural materlals to be used

. Appllcable desrgn parameiers such as loads allowablc stress of materlals safety
factors for stability analysis, and - ' ' ‘

. Structural details to bc consrdered.

The design and computauon are based on rntematronally accepted codes standard as well as

conformrty wrth Indonesian codes, standard and pracuce

6.2 Rive'r Channel

The dessgn concepts regardmg ahgnmem longuudmal proﬁie and cross sectron of the

channel are drscussed in “CHAPTER 4, 4.2 Basic Desrgn” Based on the desrgn concepts

determzned, the detailed design of both channel_ and dike are carried out. Hydraulrc e
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calculations are also conducted to confirm the validity of the design of river channel and the

results are presented below.

0.2.1  West Floodway Chan_ﬁel

M

2

3

)

Alignment of River Channel and Dike/Floodwall

On the basis of design concepts mentioned in “4.2 Basic Design”, the alignment of
channel is made by drawing the centerline of river course. Data on both the

interception points of channel centerline and curvature are shown in the river plan of

DWG. 6.2.1.

The width of channel bed changes from 50 m in the upper section to 150 m in the
river mouth section. The channel sections with a different channel width are

connected by using a smooth channel transition section.

The earth dike in the river mouth section is constructed with the straight alignment in

parallel with the right side ti\ﬁerﬁank Iine_. The drainage by;péés chanrel is also
- constructed along the dike with a distance of 5.0 m between the toe of dike slope and

“channel bank. The necéssary area of land acquisition is estimated to be 25,000 m’,

Longitudinal Profile

Channel excavation, dike embankment and raising of the existing floodwalls are

implemented based on the longitudinal profile of channel shown in DWG. 6.2.2.
Cross Section

The c:bss' séctibna.l for_m:s of channel are préparéd by épplyizlg'tlle standard cross

section (refer to DWG. 6.2.3) determined in the basic design to cach channel cross

~ sections at survey points. .

‘Hydraulic Cal@ulatioh .

(@) Water Level Profile -

‘Since West Floddway is a‘tidal river of which riverbed slope is almost flat in
- the lower reaches, the steady'ﬁniform flow calculation'is not applicable. Then,
the non-uniform'ﬂo'w calculation presented in “Hydraulic Criteria” is applied

to estimate the water level and the flow velocity of river channel.
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(b)

©

Using the river cross-sections and longitudinal proﬁle determined, non-
uniform flow calculation was conducted. When the design flood discharge of
790 m’/s flows in the river channel, the water level and the flow velocity can
be calculated as shown in Fig. 6.2.1 and Fig. 6.2.2, respeetively. The chart of
flow vel.ocity can give useful | data for the detéi]ed design of river bank

protection.

Water Level Rise by Bridge Pier

In connection with the bridge raising and construction of new piers, the piers
of Railway Bridge may induce a rise in water level in the upstream channel. -

So, the rise of water lev'el‘.is_ .estimate_d by using D’ Aubuisson’s formula. The

 result is shown in the table below together with the calculation conditions.

Calculation Condition - . ~ - Result

Q : 790 m’/s Rise in water level
"H, B 48m, 3.0mx2 |  Ah=011m
by by | 80.0m, 740m ‘

ct 0.81

The DHWL in the stretch between Rallway Bndge and National Road
Brldge is delermmed with a tolerance of more than 0. 11 m against ca!culated

water leve] so the D. H W L. can confine the water stage raised by brldge plers

~ Also, the piers of Natlonal Road Bridge may cause the same problem

- However, the upstream channel from the bndge has a bigger channel depth

than that of downstream. This channel can conﬁne the de31gn ﬂood with ‘more

than 1.5 m hlgh freeboard Therefore even if some rise in w*tter Ievel occurs,

_ the upstream ehannei will not be affected

Drainage By-pass C_h'annel at River Mouth

The channel alignment, cross-section and chanr_ie_l proﬁ'le are discussed in the

definitive el_an. Based on the channel dir_ﬁensions, hydrau_i_ie calculation was
done to estimate the water level profile and flow velocity, when the deéign
flood discharge of 11.0 m’/s ﬂowe in the channel, The results are summarized

in the table below.
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Calculation Conditions

Channel length WE.O to WE.14452 (L = 779.1 m)

Channel Cross Section Width of channel bed : 5.0 m, Side Slope 1:2.0
Channel bed Profile Bed elevation at WE.Q = EL.-2,100 m, [=1/1,650
Water Level at the lower End | EL.0.250 m (mean high water spring)
Coefficient of Roughness 0.030

Results - : : .

Water Depth _ {216 m (lower end), 1.89 m (upper end)

Flow Velocity ' . 0.55 m/s {lower end), 0.67 m/s (upper end)
Freeboard of Dike 0.49 m (fower end), 0.33 m (upper end)

622 Garang River Channel

)

.Alig-nmen:t. of River Chan'ne!_'and Dike

Course of the channel is determined by 'drawing the channel centerline based on the
design coneepts mentioned in “Basic Design”. The channel alignment determined is
shown i in DWG. 6 2.4 together with the mterceptlon pomts of ehannel centerline and

desrgn curvatures

The ahgnment of rrverbank at conﬂuence pomt wrth Kreo Rwer 1s set forward in the

. r1versrde to avoid land acqursrtron and house evacuatron House fo be evacuated is

@)

- e

o

" only one unit.

Lohgitudina] Profile |

Longitr_rdinal profile of the design river channel is shown in DWG. 6.2.5 including

the design riverbed, high water level and ground elevation of the inland area.

Cross Section -

“The standard cross sectrons of channel are prepared as shown in DWG 6.2.6, and

based on thrs cross sectlona] forms of channel at each rwer survey pomt are made.

Hydraulic Caleolatioh h

(a) River Stretch between _Sirrrongan Weir and Corrfluenee_with Kreo River

Under the desrgn ﬂood COI‘ldIthI’I (Q-790m /s) water level profrle of (Garang

Rlver was estrmated by using non- ~uniform flow method. It is cornpared wrth
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~(b)

(c)

(dy

the design high water level that is established based on the uniform flow
method (refer to Fig. 6.2.3), The calculation was done assuming that the initial

water depth is equivalent to the uniform flow depth of channel at the weir,

The flow velocity, when the design ﬂood discharge flows, was calculated as
well, and is shown in Fig. 6.2.2. The velocity chart will be used to judge which

portion of the riverbank should be protected,
Garéng River Channel Upstream of the Confluence with Kreo River

It is estimated that the water level reaches the top of riverbanks for some river
sections when the design ﬂdod of 760 m's flows. A river dike with a
freeboard, therefore, is necessary for those sections. To determine the
clevation of dike, the water lcvcl proﬁle was estimated for the river stretch

between WF.179 and WF 186+29m The calculat:on conditions and resu]ts are

: mentmned below.

Calculation Conditions :
Channel Cross Section Existing cross section
Calculation Method ' Non-uniform flow
Water Level at the lower End EL.}1.800 m (ca]culated from the downstrcam)
Coefficient of Roughness - | 0,035  °
| Results o '
Section where dike is required. | WF.179 to WE.184 (Lcngth around 214 m) )
Freeboard of Dike ' 0.8 m
Flow Velocity . 2.4 m/s (Lower end) to 4.5 m/s (Upper end)

Simongan Weir and Hydraulics

To know the water lével .proﬁle of immediate downstream and upstream -
channels, detail hydraulic éalcuiations were done -and thc results iirc presented
in Fig; 6.2.4. Accordmg]y, it tumed out that the hydraullc control sect:on arises

at the weir when the gates are fuily open. The flow pattem isa supcr critical

' flow wnh lhe velocny of about 4.2 m/s. Due to thls critical ﬂow the veloc:ty

of upstream chanm_al becomes ;ather h;gh of 3.0 to 4.0.m/s. On the other hand,
the impact of the critical flow on the downstream river chénn_el is considered

hydrﬁulically less, because the watér deptﬁ:is bigger than that of the uéstrcam.

Water Stage Rise by rNe_v'v' Siméngan Bridge Pier



Chapter 6 Detailed Design

New Simongan Bridge is now under construction (as of August, 1999) at
about 300 m upstream point from the weir. A pier is built in the low water
channel, which may affect the upstream water level. Then, the estimation was
made regarding the water stage rise by using D’Aubuisson’s formula. The

result is presented in the table below together with calculation conditions.

Calculation Condition Result
Q ' ' 790 m*/s Rise in water level
H,B 474m*1, 30mx 1 Ah=026m
by, bz 550m, 52.0m
C? 08I

*] : The water level is calculated based on non-uniform flow, using the
criticai water depth at the weir point. -

It is estimated that the water stage in the upstream'channél from the bridge is

 raised by 0.26 m due to the bridge pier. Therefore, the water depth in the

Tributasi

immediate -up'stream channel becomes 5._0 m, which is smaller than the design

water depth of 6.5 m:

Theré are tWo tributaries, Cengkek Channel and Kalito River, joining Garang River from the

right bank at the river station of WF {34 and WF.139 respectively. As defined in “Basic

Design”,

the main work for these channels is a channel excavation/shaping for the smooth

connectlon with the main river course. The channel shaping is carried out as mentioned

below.

. Taking the topogréphy -along the existing channel into account, the channel is designed as

follows, and is shown'in DWG. 6.2.7.

Cengkek Channel Kalito River

6-7

Lcngth of Channel Shapmg 220 m 350m
Channel Dimentions ' '
- Channel Bed Slope 1/100 - 17300
- Cross Sectional Form Trapezoid Trapezoid
- Width of Channel Bed ~50m 10.0
- Side Slop 1:2 1:2
- Depth of Channel 35m 3.5m
*_ - Width of Dike Crown 4.0 m 4.0
Protection Works B G '
- Slope of Dike -Solid Sodding - Solid Sodding
- Confluence with Main Course Gabion Placing Gabion Placing
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0.3 River Dike and Floodwall
631 Earth Dike/Embankment

The type of dike, basic dimensions and structural requirements are discussed in the “Basic
Design”. Presented below are the exact location, technical specifications of dike, and results

of detailed design.
(1) Location and Strectural Dimensions

A river dike including small embankment for inspection road is provided in the

following river sections.

Clagsification .. Location Length

New Earth Dike :
- - Wesl Floodway WFE.IR-5m to WE14R+52Zm = |L=7%1m

- Garang River WEI33L - 10m to WE133L 4+ 15m L=250m
Embankment for Floodwall - : ' : '

- West Floodway WFE.I5R+7m to WFG4R +20m A L=25095m

- West Floodway WE.ISL +3m to WE.64L + 27m L=24658m
-~ Garang River WEI7T5R +0m to WE176R - 20m L=650m
Embankment for Existing _ ' o S
Road Raising WE.181R to WF.184R ' L=140m

2 Technical Specification

The following criteria are applied to ensure the stability and satisfactory functioning
of the dike. ' '

(a) - The embankment and its foundation shall be stable. They shall not deform
excesswely under any load which may occur durmg construction . or service

life, mcludmg seismic ioad

(b} - The side slope of dike shall be so designed to resist erosion drun'ng” normal
river flows, ramfall and flood events. For thts purpose solid soddmg is
provxded '

() Seepage through the embankment shall be comrolled to prevent excessive

B upllft piping, instability and erosnon

(d)  Extra embankment sh_all be provided to cope with the settiéﬁlent"of'_ earth dike
* body and consolidation of subsurface layer af_tex" construction so as to keep the

design dike crown elevations. The extra embankment shall be so designed to
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increase the height of dike by 10%. In case a large settlement is anticipated due
to consolidation, the further extra embankment shall be determined based on

the calculation results of settlement.

() An i_nspection road is provided on the dike crown for maintenance of river
facilities and flood fighting activities. The road is 3.0 m wide and is paved

with gravel.

(3)  Stability Calculation

The earth dike in the river mouth section is constnacfcd on the reclaimed land which
wa§ filled on the soft fluvial layer. Confirming the stability of both dike body and
sub-base ground is 'required for the deéigﬁ'of earth diké. The calculation using
circular slip method was made based on the following conditions and the results are

presented in Fig. 6.3.1.

;  Dike
«100m " . 'Embankm

- West Floo'dway

<7 MSL 7

30m Reclaimed Land

. Fluvial Lavc.r

Data on Soil Property
Layer - Wet Unit - . Angle of Cohesion
: Weight Internal Friction (tfm?)
. e » (tfm>) . (degree)
Sub-base Layer S _ e _
-SiltySand =~ | 1.65 | 201027(25) 05
|-SinyClay. . 155 0.0 - 2.0t03.0
Dike Embanknient ' ; : S
(Sandy Soil) - 1.80" C300 ' 0.0
- Calculation Resul
Calculation Method - Circular Slip
Minimum Safety Factor ' - Fsm = 1.48
Allowable Safety Factor Fsa =1.20
Radiusof Arc. .-~ ' 180m -
Resistance Momeént ~ |~ 1.817.9tfm
Slipping Moment 01,4482 tf-m
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6.3.2

As the result indicates ( Fsm > Fsa ), it can be said that the proposed dike is stable

against circular slip.
The standard cross section of earth dike is shown in DRG. 6.2.8.

Floodwall

The design concepts and structural requirements are discussed in “Basic Design”. The

structural details considered in the detailed design are described below. -

ey

2)

- Location

Floodwalls subject to raising up or construction are listed as follows:

Location " Length

West Floodway Right Bank -
—WFISR+7mtoWF64R+146m 1 L=25095m
West Floodway Left Bank _ N : '
-WF]SL+3mloWF64L+]46m L=2,4608m
Garang River Right Bank - : O
-WF135R+30mtoWF136R+130m . L=1600m
- WE.175R +0.0 to WF.176R - 20.0 m L = 65.0 m(New)

Structural Details

The height of floodwall varies depending on the ground elevation. The foot portion
of ﬂoodwall is embedded in the ground with more than 05 m depth. Rdlsmg by

remfcrced concrete is made at 10 m interval prowdlng water stop at Jomts to ensure

_watertlght effect of ﬂoodwall To stop the gap between the existing ﬂoodwali and the

covermg concrete, anchor bars are provzded The ernbankment in front of ﬂoodwail is
constructed in such a manner tha[ the river dike is made, and soddmg is prowded on -

thc surface of embankment to prevent erosnon '

~ Raising of the existing'ﬂoodwalls is carried out based on the Iongitu_di_nal profile |

shown in DRG. 6.3. and the structural details are shown in DRG. 6.3.2.
Ploodwalls in G Ri
The floodwalls in Gamg River are designed bz_xse_d_on :the 'same:design concepts’ as

those of West Flcodway. The'prc:ective em'bankment is also pi'ov_ided in front of the
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floodwail,
64  Simongan Weir

Reconstruction of Simongan Weir is made with the major structural components of the main
weir body with foundation piles, three (3) flood dischargé gates, two (2) sediment flush gates,
intake structures and gates on both right and left river banké, protcc_tioﬁ works for riverbank
and riverbed, gate contro]lman-agér'nem buildings and maintenance bridge. The general plan

and struct.ural features of the weir are shown in DWGs. 6.4.1 10 6.4.3.

Described below are the main points discussed in the detailed_deéign for the structures.

6.4.1 Prin'ci'pal Features of Weir and Layout Plan

The features and dimensions of Simongan Weir and channel are summarized below.

Design Flood Discharge o . 790 m'/s
Width of Charinel (Flood flowing area) _ ' 76.5m
Water level and Channel bed - ' B ‘ L
- High water level. .. L "~ EL.8.000m
- Normal Water Level (upstream channel) - EL. 5.200 m
- Design Rlvcrbed_ (Gate floor levcl) S . ‘EL. 1500m -
- Riverbed at Lower End of Riverbed Protection - | EL.-1.210m
Elevition of Structure . e :
- Design Dike Crown, -Top of Pier and Side Wall - EL.9.000m
- Gate Floor Surface -~ ST ; - EL. 1500 m
" - Floor Surface of Stilling Basin : ' EL. 0.500 m
- Underside Elevation of Gate (when fully opened) EL. 9.000 m

- Top of Gate Operation Deck on Gate Pier EL.15.600m .
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Structural Dimensions of Weir Strugture

Item

Dimension

Total Length of Weir and Channeled

111.5 m (Gate floor slab, Stilling basin,

Protection along Channel Axis Aprons _ and Riverbed protections)
‘Total Width of Weir 76.5m o
Center Pier 4 piers

- Length (Flow Direction) 16.5m

- Thickness {Right Angle to Flow)

2.5m x 4 units

- Height 14.1 m (Floor to top of operation dcck)
End Pier 2 piers :

- Length (Flow Direction) 16.5 m

- Thickness (Right Ang!c to Flow) 2.00m x 2 units

- Height 14.1.m (Floor to top of operation dcck)

‘Gate Floor Slab (Length & Wld{h)

L=185m W=13.0m x3, t-2.0/1.4m

Stilling Basin (Length & Width)

L=200m, W=765m,Depth=0.6m

Concrete Apron

Downstream 2 unil , Upstream 1 unit .

- Total Length Downstream L = 10 m, Upstream L=75m

- Total Width 79.5m : _
Approach Wall Downstream 2 unit, Upstream 1 unit

- Total Length - Downstream L = 25.0 m, Upstream L = 15.0 m

Deck of Control House

©'6.7m x 6.7 m x 2 units for center pier

13.05m x 6,70 m -x 2 units for end pier

Item Diménsion
Flood Discharge Gate "3 gates '
- Gate Type Shell type sicel roller gate
- Height . : 370m -
- Clear Span Length . 18.50 m
Sediment Discharge Gate 2 gates :
- Gate Type Girder type steel roller gate -
- Height . 4.35m -
- Clear Span Length 3.50m
Item ' Dimiension

Right Intake Structure & Gate

- For Semarang River

- Floor Elevation of Intake Box Culvert {:

EL.3.800m

. = Gate Type

Steel shide gate

- Dimension

H=2.0m x W=225m x 4

Left Iniake Structure & Gale

For Irrigation Channel

- Floor Elevation of Intake Box Culvert

EL. 4.000 m

- Gale Type

- Steel slide gate

- Dimension

H=2.0m x W=2.00m x 2
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Mai Brid
Item Dimension

Maintenance Bridge PC girder type

- Total Width 7.0mGBOm+20m)

- Length ' ' 21 0m x 3, 60mx 1

- Underside Elevation of Bridge CGirder EL.A49.000 m
Approach Bridge ' RC girder type

- Total Width : 7.0m{5.0m+20m)

- Length 30mx 1, 90m x 1

- Underside Elevation of Bndgc Girder EL.49.000 m

It was determined in the definitive plan that the new Simongan Weir is constructed at the

same location as the existing one. The exact position of weir axis and layout of weir

components are decided based on the following'considerat_ions,

6.4.2

_The center line of the hew_ weir is set in parallel with the flow axis. so that the flood

ca'n pass smoothly thrbugh the weir'without causing zmy hydrairﬁc trouble.

The gate axis is placcd on the line 14.0 m downstream from the uppermost end of the
ex1st1ng fixed weir so that the water intake at the samc position as the existing one
can be assured. '

There are river sections in which the riverbed is remarkably lowered in the immediate
downstream and upstream channel. Placing the base concrete of weir in such areas

shall be avoided in view of stability of weir.

Mamtenance bndge 1s prov1dcd across the weir for the operation and maintenance

purposes. In view of easy access from the ex1st1ng roads, the bridge is placed in the

downstream 31de of gate.

The opei'alion/management building and related facilities are built in the site on the
left riverbank mlmedlatcly upstream of the weir. This land i is owned by the provmcral

pubhc works office. _

The course of both 1rr1gat10n and dramage channels on the left bank shall not be’

changed

Major Dimensions of Weir

The major dimensions of the weir are determined as mentioned below.
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(1

Dimensions of Weir Main Body

(@)  Operation Deck

“An operation deck is provided on the top of the gate pier in order to install

operating facilities such as hoist, motor maintenance crane, operation panel

and so on. Each facilities will be placed keeping a distance of 0.8 m from each

other for the purpose of eaéy operation and maintenance. Since the gate piers

on both right and left riverbarks are built close to cach other, operating decks

are built by connecting two piers at the top portions. The structural dimensions -

of operating decks are. determined based on the size and weight of installed

facilities and operation & maintenance works as follows.

Portion : Dimensions
Center Operation Decks 0 2decks
- Length and width ' 70m x 7.0m
- Thickness . 120m{05m + 0.7m) -
" - Height of operation room - 415m
Right & Left Operation Decks | - 2 decks
- Length and width 1325m x 70m
- Thickness S 1.20m (0.5m + 0.7m)
- Hc:gh{ of opcrauon room 415m

(b) Uppér Portion of Gate Pier {(Column and deck plate)

@

Height of Pi‘cr

- The top elevation of .pier (TE) is determined by the following formula.

TE = design high water level + freeboard + gate height

+ deﬂector and tolerance + thickness of deck plate’

~ where, design highwater = EL.+8.000 m, -
" freeboard | =1.00m
. gate height . =370 m

deflector & tolcrance =170 m (for overflow type gate)

thickness of deck plate =1 20 m

Usmg these ﬁgures the top elevation of pier (operatlon deck) (TE) can be

given as follows _

TE = EL.+8.00 41.0+3;7 +17+12=EL+1560m

6-14



(¢}

(d)

®

(in)

Cross Section of Pier Column
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Two rectangular-shaped columns with an inspection passage is employed

for the type of pier column in consideration of maintenance of gate and

easy access to the operation deck. The dimensions of pier column are

determined as follows.

Portion

Dimension

Pier Column

250m x 1.25m x 2

gate

Box-out for guide frame of

250m x 0.70m x 2

Inspection Passage

Width = 0.80 m, Height = 2.5
m

" Lower Portion of Gate Pier

Major dimensions of gate pier are determined in such a manner described

below.
~Item Dimension Description
Top Elevation EL +9.000 m | The same elevation as the design dike crown,
o S 1.0 m higher than the design high water level.
Width 2.50m Resistance to flood flow should be minimized.
Empirical formula suggests t = B*(1/10~ 1/13)
Where, B is the gate span.
Size of guide frame for roller rail is considered.
Length - The total of the lengths of maintenance bridge,
(Lower portion) | 16.50 m operation deck, connecting step and space for
_ temporary siop log. o
(Upper portion) 17.50 m Ovsarhang dcc?c is provided for supporting
S o (16.50 +10 fn) mamtenancg bridge. . : :
Cross  sectional Semi-circle Resisting power to flood flow can be reduced.
form at upper & | Radius (9 =1t/2
lower ends S PRI
Structural Type | Inverted T-shape | Construction cost can be reduced,
Footing of Pier
~ Thickness of Footing

Footing of pier mus_ﬁ beﬁé’signed as-a rigid structure, which Support super-

structure of weir. In general, the thickness of footing concrete (d) is

determined to meet the following requirement. -
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d>(W-w)/5

_ where, W » width of glab in the direction of perpendicular to

flow (m)

{ti) -

w : width of gate pier (m)

Applying W =80mand w = 25 m to the above formula, the value of

(W - w)'/ 5 is given as 1.1 m. On top of that, a thickness of 0.3 m is

- added, because thé blockout for guide frame of gate is to be provided on
the upper side of slab. Then, the minimum thickness of footing comes to

1.4 m. Besides, structural stability of pier and footing must be assured in

determining the diménsions of footing. So, the thickness of footing is

determined as shown in the table n the next sub-section (ii).
Width and Length

Loads acting on weir piers have to be conveyed secufcly to the foundation

ground through the slab concrete and piles. Thei’efore, the slab of pier and

" piles are designed "through the étabi]ity anélysis. Thefollowings are the

dimensions of slab concrete derived from the stability anélysis.

Footing of Pier Dimension
For center piers  Width :8.00 m
: S . Length:18.50 m
- Thickness : 1.60~2.20 m
For end piers - ©° Width:15.0m
i Length:IIS.S m
Thickness : 1.60~2.20 m

The slab of pier is extended from the u'p:'ztreé'm_and downstream edges of -

- gate pier by 1.0 m'.i:n the flow direction.

(€)  Width of Maintenance Bridge

A maintenance bridge is provided for the followihg purposes. |

@

Installation and withdrawal of temporary gate by using truck crane,

(ii) Maintenance works including paintiﬁg, replacement of equipmeh_t for gate

- and hoist,. .

(iii): Periodical inspectioh of the weir using’éar,-'and ‘

(iv) Repairing of concrete structures.

6- 16
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Of the above works, heavy equipment will be necessary for works (i) and (ii),
The temporary gate is composed of H-shape steel posts, guard frames and steel
panels. The llcaviest part of gate is H-shape st.ee! post, and the weight is about
10 ton per post. Therefore, a truck crane with a llfling capacity of 30 ton may
be used. The maximum width of this type of crane, when the outriggers are
extended, is 6.0 m. Con31dcrmg a tolerance of 1 0 m, the bridge width was

determmed to be 7 0 m,
Approsch Wall (Retaining wall)

To protect riverbank from impacts of flowing force, approach walls (retaining

walls) are prowded at both upstream and downstream sides of end plers The

approach walls are extended to the area where concrete aprons are constructed.

(2) Dimensions of Gate Floor'S.lzlb and Concrete Aprdn

(a)

Gate Flob'fSlabs —

These slabs are referred to concrete slabs placed between pier footings, and

_ .support weight of gate and water At thc same time the floor slabs reqmrcs

water tlghmess between the gate and slab,_ and stable agamst uneven settlement -

of concrete slabs. Also, the floor slab is designed to resist the weight of gate,

weight of wster, uplift, weight of hea'vy_equipmt:nt and temporary scaffolding

. for assembling and electing gates loaded durihg construction. The floor slab is

thick 'e'nough.t_o resist uplift as well. The safety factor against uplift is

- calculated to be 1.46, which is bigger than the allowable safety factor of (4/3).

Con51dermg the. structoral reqmrernents mentloncd above, the d1mensmns of

floor slab are detenmned as follows

Item - - Dimension
Width | ~ 13.00m
Length 18.50m

Thickness . 1.40/2.00 m

To assure the connection and water tightness at the joint between gate floor

slab and pier footing, dowel-bar type jointing with water stop is employed.
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- (b)

Concrete Apron as an Energy Dissipator (Downstream side)

(M

' Requirementé of Apron and Energy Dissipator

Aprons are, in general, provided at both upstream and downstream

portions of a weir for the following purposes.

e To protect riverbeds from scouring due to the overflow water and

underflow water during small and medium scale floods,

» To prevent riverbed scouring by turbulent and eddy flows which arise

~ due to the flow hindrance by piers of the weir when gates are fully

opened, and

. .'I‘-o reduce both seeimge flow velocity and uplift;

There is about 2.7 m difference in elevation between the upstream and the
downstream riverbeds of the weir. Furthermore, the discharge overflowed

from the gate is small in volume during non-flooding event. As a result,

- the water depth on the concrete apron in the 1mmedxate downstream from

the gate is neghglbly smalI Therefore, the water drscharged from the gate

will be an exposed super critical flow with a considerable high energy,

' 'resultmg in heavy scourmg on the downstream rwerbecls

To cope with this super cntlcal flow, the riverbed profile of downstream

channel is made in the form of steps for the stretch of about 50 m that is

: -.emp1r1cally estimated length, _so that the flow velocity will be reduced. In

addition, an apron'héving a funcrion of energy dissipator is employed For
the energy dlSSlpator a st:llmg basm/poo! is provxded on the apron as

shown in the followmg ﬁgure

STILLING BASIN

: 1 |
. \ . _ —
\" ) i — CONCRETE APRON -
= CONCRETE APRON ti1)

6-18
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(ii) Dimensions of Stilling Basin/Pool and Aprons

| There is no theoretical method of deciding the length of stilling basin (L),
so the hydraulic model test results that have been obtained in the other
similar cases of river weir in Japan, are used. Table 6.4.1 shows the
dimensions of stilling basins and end sills for the similar cases. Judging
from the dimensions of similar cases, the following considerations are

made.,

e In case the water head of gate (water level elevation difference
between upstream and downstream sides of gate) ranges from 3.5 m

N to 7.0 m, the recommended length of stl]]lng basin is 20 to 25 m.

. Depth of stilling basin amounts to about 15 % of the maximum watcr
head.

Since the water head of the proposed gafe is 3 85 (3.240.65) m, so the
length of 20 m and the depth of 0. 60 m are applied to the proposed stilling
basin. Further, the second concrete apron (refer to the above drawmg) is
provided in the downstream 51de of end sill to resist the water force

: overﬂowed from the end sill,
Fo_r.the ups'tream a‘pr’on',' a half—length of the downstream apron is applied.

| As to-the thlckness of the concrete apron a proper thxckness is obtained

* fromi the stablhty analysis agamst uplift.

' The proposed dimenisions of aprons are'shown beiow.

Item = - . Dimension
Downstream Apron S
Length of Stilling Basin _ 200m
Contrete Apron (I) o
- Length: : ~150m .
- - Thickness ' 1.20 m
- ‘Concrete Apron (II) B
-Length = _ - 10.0m
- Thickness - 1.00m
Upstream Apron SR
~-Length- - = - 7.50m
- Thickness 1.00 m

Joints will be provi_dcd'at an interval of about 15 m to avoid cracks of the .

6-19 -
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concrete slab. Hach joint is designed to be watertight and have to resist uneven
settlemnent of aprons. So, the dowel-bar type jointing with water stop will be

employed.

(3) Poundation Work and Scepage Blocking Work

(a)

‘Type of Foundation Structure

The foundation structure of the major parts of the weir shall be designed as the

structure that transmits loads to the bearing layer so that the uneven settlement,

'Whioh arises due to the possible loading, be avoided to maintain stability As
.dlSCl}SSﬁd in the prewous section, plle foundatlon has been selected for the

geologlcal and techmcal reasons.

There are several choices Ias to which type of pile should be used. Conceivable

pxle types are remforced concrete pile, prestrecsed concrete plle steel plpe

. pile, cast—m—place concrete pile. The most suitable plie type is selected through

the preliminary co_mparatwe study regarding foundation pile for the center

- . pter, and the results are summarized in the table below.

RC Pile

Steel Pipe Pile

Cast-in-place Pile

PCPile -

- 0500 ¢ 600 ¢ 600 ¢ 1000
Number of Pile 72(6x12) 36(4x9). | 24(3x8) 21(3x7)
Displacement of 0.6 mm 1.0 mm 1.2 mm 0.8 mm
top portion of pile (1.2 mm) ~ (1.2 mm) {1.4 mm) -
Maximum Bending - 2.8 tf-m 8.1 tf-m 19.0 tf-m 24.0 tf-m
Moment " (Pile {5.84 tf-m) (13.7 tf-m) |~ (313 4f-m) - (39.5 tf-m)
body) ' ' : - .
Material cost Rp 87.3x 10° | Rp58.2x10° [ Rp261.6x 10° | Rp 110.4 x 10°
Cost for driving Rp154x10° [Rp7.7x10° [Rp51 x10° [Rp15.5x10°
Total Cost Rp 1027 x 10° | Rp 65.9 x 10° | Rp 266.7 x 10° | Rp 125.9 x 10°
Evaluation Not applicable § Applicable - | Not applicable

Not applicable

BON

Clearly, "p'restr'essed concrete pile is most advéntageous economically amo.ng
all types of pile. So, the prestressed concrete pile is adopted for the foundat:on :
pile of the center p:ers and the foundation plles for the end piers and gate floor
slabs as welt. '

Fig. 6.4.1 shows the pile a'nenger'nent for the center -pier footing, which was

given by the stability analysis on pile foundation.
Seepage Block and Scour Protection

1 6-20
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While the gates are totally closed, the difference in water level between the
upstream and downstream channels comes to 4.3 m (refer to the figure below).
To reduce the hydraulic gradient of secpage flow and to prevent the movement
of soil particle along tlte seepage path, seepage block is provided at the
underside of the weir slab and the apron. Steel sheet pile is used to enhance the

effect of seepage block.

0,000 | 15,000 " 18,500 4 7,500
' E
8 :
7 g N, EL+5.200
" JEL-0400 gELIO400) _9ELF0.900 | k] @ ¢ EL+ 1500y

o
8

STEEL SHEETY PILE

The length of sheet pile is calculated by using Lane's:weighted creep theory as
foliows. '
RS Upstream water level = EL.5.20 m

- Downstream water level = EL.0.40 m _
- Lane’s creep ratio = 8.5 ( Layers A; and A mix of fmc sand 51lt and

medium sand)

- Head difference across the weir (concrcte slab connected with water

" stop)
 h= EL.5.20 m - EL.0.40 m = 4.80 m

' Assummg that the thtckness of concrete slab is 20 m and the length of sheet

plle is d seepage path lS calculated as follows

e Vemcal directlon 2x(d +20) 2d+40
Honzontal dlrectlon =15+ 185+ 150+ 100 Sl Om _
- Weighted creep distance = 51.0/3 +2 d + 4.0= 2d+21.0

Solving the formula (2d+21.0+51.0) /4.8 = 8.5, then d is given as follow.
d=99 ro‘un_ded up 0 10.0 rh |

~ Steel sheet p1les (Type-II) aiming at seepage block are prowded with the length

' of 10.0 m for the followxng portlons
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- Uppermost end of pier footing and gate floor slab, uppermost end of end
pier footing (perpendicular direction of flow)

- Side of end pier footing (flow direction)

- Tooting of right and left side approach walls next to end pier '(ﬂow
direction)

- River side end of footing of intako structure (flow direction main

channel)

In addition to the said steel sheet piles, PC sheet piles which aim at protecting
concrete slabs and aprons in case the riverbed is scoured are provided for the

followmg portlons The length of sheet plle is 3.0 m.

- Uppermost end and Jowermost end of concrete aprons (perpend:cnlar_
~ direction of flow)

- Footing'of approach walls connecting with intake structure (flow direction)
- 643 Design Conditions

Described below are the basic design conditions applied to the detai'led.stability analysis for
‘the weir structures. The detailed design data and conditions are presented in “INTERIM
REPORT (4), VOLUME III : DESIGN CRITERIA” - '

(1)  Water Level

According to the river improvement plan, water levels at the point of Simongan Weir

are determined as follows:

Water Level : Elevation
Design High Water Level at Simongan Weir EL. 8.000m
Normal water level in Upstream Channel EL.5.200m
Water Level at Downstream End of Structure EL.-1.210m
Design Riverbed af Simongan Weir - EL. 1.500m
Ground Water Level -~ - EL.5.200 m

Stabxhty analys:s of the weir is done under the following three (3) cases, and watcr '

]evels for cach case are determmed as follows
(i) Case 1 :Small to medium scale ﬂood (Q is less:than 120 m"/s)

The upslream watcr levcl is set at EL 5 850 m, whlch is gwcn by addmg the _'

overflow depth of 0.65 m to the normal water level of EL 5.200 m. In case of
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gate design, this overflow depth is increased to 1.0 m. For the downstream
water level, EL.1.550 m (EL.0.900 m + 0.65 m) is used. These water levels are

used for the seismic case as well,
(ii) Case 2 : Design flood (Q = 790 m“fs)

The design high water level of EL.8,000 m at the weir is applied for both

upstream and downstream sides under the design flood.
(iii) Case 3 : Construction stage

To construct the piers and footings, a part of the channel is enclosed by
cofferdam. In this case, water levels of outside and inside of cofferdam are set

at EL.5.200 m and EL.-0.7, respectively. '
Seismic Load

Seismic load in the horizontal direction is cdnsidered for the stability analysis.

Accordmg to the relation between geologlcal position and factor Z for the earthquake

analysis, whlch is presented in De:51gn Criteria Report the location of Simongan

‘Weir falls within ‘the area of 7=0.56, but it is very close to the area of Z=1.00.

Therefore, m decxdmg the horlzontal carthquake factor for design of weir, the

averaged factor is applied as described below.

- Formula ; 3 E.= ad/g, ad = nfacxZ)"

Where _
- B horlzontal earthquake factor -
- .\ac =160 cmlq (design shock acceleratlon return period 100 years)
n= 1 56 (coefflcwnt for soil type alluvxum)
_‘m 0 89 (coeff1c1ent for soil type : alluwum) and

g= 980 cr/s” (acceleratlon of grawty)

Incase of Z = 056

: aa’ -n(ac><Z)’" =1, 56><(160><0 56)"89 —85 25 cm/s

.In.caseof Z= 1.00

o ad —n(ach) -—156><(160x100)°39"14282 cm/s :
Ave{ad) (ad1+ad2)/2 11404 '
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3

4

&)

Therefore, the horizontal earthquake factor £ is given as follows.

E = ad/ g =114.04 /980 = 0.116 rounded up to 0,12

Earthquake loads are calculated by multiplying weight of structures by the

earthquake factor E.

Sediment Deposit

Sand and silt transported from the upstream reaches will be deposited in the
immediate upstream channel of the weir. Some of the sediment will be flushed
through the sediment flush gate at both side of weir, when the gates are partially
opénéd for channel mainfenance However, some sediment remains in the channel. In
de31gn1ng the weir and gate, {hlS sediment deposit is cons:dered as a acting load on
the weir. The th;cknebs of the sediment is tentatively assumed to be 1.0 m, which is

commonly used as a thickness of sediment for stability analysis of weir.

‘Live Load and Surcharge Load -

~ In designing the weir pier, approach wall and‘concrete siab, éurchargé load consisting

of welght of human, cars and constructlon equxpmcnt is considered with the loadmg
weight menuoned below. Loads on the control houses and maintenance bridge are

also mentioned.

- Surcharge load on weir structure

Normal Case O g=1.00
Seismic Case : q' =0.50 tflr_n2
Design Flooding Case' i q=1.00 tffm?
Constmcnon Case = q=1.00 tfh.n’1

- Lwe load on the control house | q= -0, '30-tflm2

- Bmldmg welght on control house q 0 50 tf/m’

- Malntenance bndge {Wheel load) 10 tom’wheel (Track Craflé) _
- Maintenance bridge (Walk way)  q = 0.35 tf/m® |

Material

The major construction materials for the weir are concrete, steei cast iron, stone

brick, timber, asphalt soil and so on. Their unit wesght and structural propertxes are
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specified in the “DESIGN CRITERJA”,

Loads Acting on Weir

~The feilowing loads are used for the stability analysis of the weir structures. Those

loads are obtained by using the calculation method and conditions mentioned in

“Design Criteria”. Together with combination of loads.

- Live Load and Surchafgé Load

- Weight of Concrete Body and Gate

- Seismic Load acting on Concrete Body
- Hydrosta_tib Pressure

- Hydrodynamic Pressure due to Earthqﬁakc

- Flowin'g Water Forcé

. Weight of Soil and Earth Pressure

- Weight of Muddy S_oil and Muddy Soil Pressure
- Weight of W_aier and Uplift

- Wind Pressure

Foundation Work and Propérty of Soil

The layer’s formation at the site of weir, according to the boring tést results (SB-1 to .

- 8B-6) is a little c‘omplicéted,.consisting b.asical[y of river deposit (Rd), alluvium

sandy soil (As), alluvium clayey soil (Ac), diluvium hard clay (f)c) and sedimentary

rock unit from the riverbed surface (Refer to Fig.3.2.3).

* The pier footings are placed on the alluvium layér of sandy' soil (As), which conlains

a lot of gravel. The layer has medium hardness with the N-value of 20 to 50, and the

“thickness varies 3.0t05.0 m. This Tlayer is riot suitable for a bearing laYér_ of a heavy

structure bcc'éus'e both thickness and N-value of the layer are variable. There exists a
8 to 10 m thick soft layer of sandy silt (Ac) beneath the layer of (As). Further, a
dilu#iﬁn_i cemehted's:énd layer (Ds) with the N-value of more th_ari 50 spreads under

the soft layer of Ac.

Judging from the above ground and soil conditiohs,- the diluvium cemented sand layer
(Ds)is selected as a bearing léyer to ensure the structural stability ‘of the weir. This

layer is situated at the posiﬁon‘- about 12 'm below ‘the pier footing, so the pile
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(®)

foundation should be employed, Concrete sheet piles are also provided for the

purpose of seepage control.

Tor the detailed design of the pile foundation, the foundation layers are characterized
as shown in table below. The design of main parts of weir is carried out based on the

soil prbpérties obtained from SB-1, SB-2 and SB-3.

Layer Thickness | N-Value Wet unit weight Cohesion Internal
{m) Average | (saturated) (tf/m’) (tf/m?%) friction angle
)
Boring No. SB-1 : -
B 62 - 21 1.80 (1.00) C- - 33
A, 9.5 31 (10- 1.86 (0.86) - .37
_ 40) S
A, 2.8 213 1.73(0.73) 7.8 -
D, 1.0 22 1.80 (0.80) 13.2 -
D, - N>50 2.00 (1.00) - 42
Boring No. SB-2 : ‘ _ - . :
R4 6.0 17 1.80 (1.00) - 31
A, 3.7 17 1.80 (1.00) - 31
A, 4.7 i6 1.76 {0.76) 26 -
- Dy 1.4 35 . 1.71 (0.71) 210 -
D, - N>50 2.00(1.00) - 42
Boring No. SB-3 o e S
B 74 | 20 ¢ 1.80 (1.00) . - w320
A 8.6 3305~ 1.80 {0.80) - 35
' 40) o
A 2.5 22 © 1.77 (0.81) 132 -
' D, - 4] 2.00(1.00) - - 40

Safety Factor for Stability Analysis

- The proposed _Weir is a structure with foundation piles, and the weir design is éarried

out through a deformation method of pile foundation. Safety factors and requirements

- used for the design are mentioned below. -

« The maximum disf)lacemént of fqunda;ion:__slmcture in _both. horizontal and
veﬁicai_directions shall be 10 mm fc.ur“the brdinary. case and IS mm for the
seismic case. - | N ' ' o ' '

¢  The ultimate bearirig capacitj of pile foundation is: obtained from the 'method. _ |

- discussed in “DES_IGN CRITERLA"’, and an allowable capacity of foundation is
given by dividing the ultimate bearing capacity by'the safe factor of 3 for the
ordinary .pa.se and 2 for the sci.s.n.\ic case. ' S -
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¢ Pull-out reaction force of the foundation piles shall not be allowed except for the

seismic case,

6.4.4  Stability Analysis of Weir

(1)  Procedure of Structural Design

The detailed design of the weir structure is carried out on the basis of the following

procedure.

Detailed Design of Simongan Weir

Y

Setting Major Structural Dimensions
( by preliminary stress calcuiation)

¥ |

y

Cdculaion o Loads acting onstrictues

Structures

- Center Pier

- End Pier

- Gate Floor Shb
- Stiling Basin

- Concrete Apron

-Sic_ie Appfoach Wi

|

Stabiity Analysis on Pile Foundation
- Stress of Pile Body
- Deformation of Pile Body
- Bearing Capacity o Pile Tip Layer

Results are s_atisﬁed.

Stress Ca‘lculation on
Structural Members

Results are saﬁsﬁéd.

Yes 7. 7

 ' No

Adustment of
Structural
Dimensions

and Bar Arrangement

Preparation of  Structural Drawing

, R
Quantity Calc ulation
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The design calculations are made for the following structures.

+  Center pier with foundation pile (2 units)

s End pier with foundation pile (2 units)

»  Gate floor slab supported by foundation .pi]c (3 units)

*  Downstream concrete apron-1 suppor(ed.by foundation pile (5 units)
*  Downstream concrete apron-2 sﬁpported by foundation pile (5 units)
. Upstrream concrete apron supported by foundation.pilc (5 ﬁnits) '

»  Approach walls supported by foundation pile (4 types)
(2) Center Pier and End Pier

I ],:ll.

Loads acting on the center pier and the end pler are schematically drawn in Fig. 6.4.2
and are numerated in Tables 6.4. 2 and 643, Presented below are calculation

. procedure and.results of load.
@  Live Load and Surchafge Load
.Mcp.t.iph;cd il.l the $ubséction of “6.4.3 Design Condi‘t_ions”
'(.b) Weightpf Concreté Body and Ga;té :

Wcights of structures loaded on center pier are shown in the fo[lbwihg table
togethef with the lever arm of each structure from the calculation base poiﬁt as
shown in Tables 6.4.2 and 6.4.3. X, Y and Z in the table indicate the lever arm
in the flow dlrecuon that in vemcal direction and that in perpendicular to flow

d:recuon respectwe!y

. Weight X Y |z
Caleulation form - .-} - (tf) - (m) (m) (m) -
Weight of concrele body 1,640.80 8.85 4.83 4,00
Control house L _ -
490miX(050+030) Wt | 2920 | 650 1630 | - 400
Weight of hoist . b 4900 6.50 16.30 4.00
Scl_f weight of slécl gate . - 90,00 _ 6.50 (11.55) 400
Maintenance bridge 34400 15.00 ~ 1070 4.00
: : : 6.20
Total 2_.163.00 9.63 6.51) - 4.00
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Note: The numbers in parentheses show the value of weight when gates are fully

opened during flooding.
Seismic Load

Using the horizontal earthquake factor of 0.12, the seismic loads acting on the

center pier and end pier are obtained as presented in Tables 6.4.2 and 6.4.3.

| Hydrostatic Pressure

Hydrostatic pressures acting on the piers are calculated on the condition that
the ﬁpstream and downstream water levels are EL 5.850 m and EL 1.500 m,
respectively for both ﬁormal time and earthquake time. Results are tabulated
be!_oﬁv. The upstream water level of EL'S.SSO m is given by adding the

maximum overflow depth to the crest elevation of the gate.

e Y - W Y zZ
Position of load an ' (m) (m)
Upstream of gate 17113 © 3.59 4.00
Upstream of pier 23.65 3.65 4.00
Upstream of slab 95.92 103 4.00
Downstream of slab -6.76 - 043 4.00
Total 283.94 2.81 4.00

Hydrody.na'mic Pressure due to Earthquake

Hydrodynamic pressure is calculated as follows.
CPy=TI2X Wy X EX H X B
Where, _
. Py :Hydrodynamic pressure (tf)
"W, :Unit Weight_ of water (=1.0 tf/m’) R
E e Horizental earthquake factor (refer to Seismic Load)

H  :Water depth (m) (BL 5.85 m — EL 1.50 m)
B Affected w1dth of load (18. 5 m+2.5 m)

Subslltutmg parameters E 0. 12 H=4 35 m and B=210m, Py is gwen as

follows.

SR 5
P{{ _%2x1.00x0.12x4.35 ' %21.00=27.82 tf
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(g_)

The lever arm of hydrodynamic pressure (Y) in vertical direction is calculated

as follows.

Y=220+040X435=39%m

Flowing Water Force

The .ﬂowing water force aéting on the pier is calculated by using the folfdwing

formula,
P=KX VXA
‘Where,
| K :coefficient of pier resistance (K=0.04)
\Y : maximum flow veiocity' (m/s) '
A :projective area of pier in v'érticai' direction (m?)

| Assuming that the design flood dischafge of 790 m’fs flows through the weir
with an super critical flow depth of 2.80 m, the flow 'veloc'ity is given'to be

abogt 4.20 m/s , and t_hen the ﬂoWing 'wat.é.r force is estimated as follows.
p=004 %4207 (2.50X2.30) = 4.94 |
y =.0'.60><2‘.80 +2. 20 =_-é.88 m |
‘Earth .P.ressﬁre

The earth pressures’ acting on the center piers are calculated by using
Coulomb’s formulas. The friction angle at wall (.5) is estimated based orj the

value in the following table.

Friction angle at wall (3}

Kind of e Normal Earthquake

. Item . N
calculation ~ | condition condition
Stability . oo o
calculation Soil to sl ¢ /2
Structural Soil to conciete $/3 0
calculation ST

Where, ¢ :internal friction anglé of soil (30 degree)

" Calculation results are presented in the following table.

- 6-30
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Normal
Itern (Flooding Earthquake Construction
time)
L 1.00 1.00
Unit weight (1f/m3) {under water) | (under water) 1.80
Cocfficient Ka 0.308 0.509 0.308
Earth depth (m) 2.20 2,20 2,20
Earth Pressure (tf) 5.97 9.86 10,74
Lever Arm Y (m) 0,73 0.73 0.73

Lever Arm Z (m) 4.00 4,00 4.00

Muddy Soil Pressure

Assuming that the depth of mhddy soil deposited on the upstream riverbed in
front of the gate is 1.0 m, the pressure of the muddy soil is estimated as

follows.

Pe = Ce XW1XD=0.5X 1.00X 1.00 = 0.50 tf/m’

.Where, : _
" Pe :muddy soil pressure (tffm?)
Ce : coefficient of muddy sbil pressure (Ce =(.5)
W1 un_if weight of muddy soil (=1.00 tf/m’)
P debth_ frbfﬁ the surface (:1.00 m)

E ~ Therefore, the iritegrat'ed force of muddy soil pressure is given below together _

@

with the lever arm from the under face of the slab.
Py = %xo'.50x1.00>< (18.50 + 2.50) = 5.25 tf
Y= %x1.00+2.20= 2.53m

Weight of Water

- Weight of water loaded on the pier footing is as follows:

Pasition of load . an @y (m)
Normal Condition (Fiooding Condition} ° o :

Total -~ | 13940 | 244 ] 4.00

. Flooding Condition : ' : o

Total ] 73658 | 942 ] 4.00
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()  Weight of Muddy Soil

Weight of muddy soil loaded on pier footing and gate is as follows:

- W X Z
Position of load o (m) ()
Section of gate - 28.89 2.63 4.00

ion of i 5.63 1.13 4.00
Section of pier 2.45 172 T 4.00
Total 32.07 2.44 4.00

(k)  Uplift

: Uplifts acting on the underside of gzite floor slab, stilling basin and concrete

aprons are calculated as follows:

FLOW

e e

p wELE 1500

Rt

Falr: ef poreplation

[ ————

t Normal Case and Séismic Case ]
- Vert_ical cfeep ]é_ngfh D
Lv:=(2.20-1 .00)+10_.2’5">< 2 +(1.60 -1.20)+((1.00+0.50)-1.20) = 22.40 m
- Horizontal creep length .~ Lh=51.00m |
- Weighted creep léngth : Lw= 510% +22.40 =39.40 m
- D_i_fferéncé in water lé\'re.,'lr Ah= 435m
- Weigm;d erecp length between point “0° and point wp»
Lwa= 750/ +(220-1.00) =370m
- '\.Neighte.d creep !eﬁgth between point “Q” and _poiﬁt “'1.3".
© Lwb=750{4(220-1.00) +1025X2=2420m

- Weighted creep length between point *0” and point “C”
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Lwe = 26004+ (2.20-1.00) +10.25x2 =30.37 m
- Upliftat point “A”  Ua= (435+220) =379/ x4.35 = 6.14 ti/m’

- Upliftat point “B”  Ub= (435+220)- 24204 | 'x4.35 = 3.88 tffm’

- Uplift at point “C"  Uc = (4.35+2.20) - 30-3%9 40 %435 = 3.20 tf/m’

. Position of load Cah " (m) {m)

Upstream section of

. 0l 47 | 030 400
water scaling sheel
Downs[rcarq section o.f 506,93 9.26 : 400
water sealing sheet

Total - - 536.40 - 877 4,00

[ Flooding Case 1 .~

-~ When the desigh flood d.iscﬁarge flows, the wéte_r depth and uplift is calculated

as follows. _
Ah= (EL + é.opj m - EL + 1.50 m) 4220=8.70m
Ua=Ub=Uc ~ 870X 1.00 tn’ = 8.70 tf/m’
U =870 18.50X 8.00 = 1287.60 tf
y= %xls.'so =9.25m
Z=400m

') .Wind Pressuré

Wind presSurés acting on the _cdntro_i house, the gate piers and the maintenance
'bridge: are estimated in 'acc':ord_an'ce with the "me'thod preéented in “DESIGN
N 'CRI’I‘_ERIA”, and results are 'tabulated'be_low'. The unit wind pressure of 0.15

tf/m’ is used ini the vertical projected area of structures.
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o U Y
Position of load h (m)
Normal Case : from upstream to downstream '
Total Wind Pressure | 14.21 i 13.47
Normal Case : Perpendicular direction to flow '
Total Wind Pressure I 15.43 | 12.14
Flooding Case : from upstream to downstream :
- Total Wind Pressure | 1341 | 13.82
Flooding Case - Perpendicular direction to flow
Total Wind Pressure | 10.11 I 1451
Construction Case : from upstream to downstream '
Total Wind Pressure [ 2611 | 1215
Construction Case ; Perpendicular direction to flow )
Total Wind Pressure - . | - 27.04 | 3.73

(m} Load Combination

Load combinations for the stabi!it'y analys'is are 'méde as follows. Calculated
loads are categorized for each calculation cases as presented in the Tables

642 and 643,

ondition - = - Normal - Design’ Construction | = Seismic

Load . Flooding Case Case Case

9]
=
o0
(1]

Weight of body .

Weight of gate

Weight of maintenance bridge

Weight of control house

Weight of hoist

Q010|000

Vertical Load

Weight of soil

olololololo|o

Weight of water -

Weight of muddy soil

Uplift

olololoclolo|ololo|o

olo

Hydrostatic pressure

Hydrodynamic pressure due
to carthquake S

¥
0

ololololololololo|olo

Flowing water force

O
Earth pressure 0

o
o1ol

Muddy soil pressure

Horizontal Load

olo|o

Wind pressure

O Q -

Horizontal carthquake load

, - : ) O

Symbol “ O ™ shows that the calculation will be done.
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Stability Analysi

The weir piers are supported by foundation piles. Type and number of piles were

determined through the stability analysis, as described below.

()

(b)

©

€)

Type of Pile

Among several pile foundation type, PC pilec was selected for the economical

reason.
Pile Diameter and Arrangement

There are many cases for the combination of p1le diameter and pile

' arrangement (number of prle) Judging from the structural size, geologlcai and

soil mechamcal conditions, the followmg three alternatives are selected for
comparstt\?e study (ret'er to Table 6.4.4). It is noted that the maximum diameter
of PC pile whieh is available in this country, is 600 mm.
Atternative-t PC_' Pile Dia.450 mm, type A 60 piles
 Altemative2  PC Pile Dia.500 mm, type A 50 piles |
. Alternative-3  PC Pile Dia.600 mm, type A 36 piles

Calcul_ation Case.and Method .

Pile stabi!ity analysis is carried out for the ahove three (3) alternatives to select

structurally the most stable and economrcally the most reasonable alternative.

~ The method of stabrllty analysrs is presented in the DESIGN CRITERIA. In

- the calculation the foltowmg four (4) cases are consrdered..

i) Normal Case, ii) Flooding Case, 111} Seismic Case, iv) Construction Case

The 1tems to be checked in the stabrlrty analysrs are 1) dtsplacement of pile, 2)

stress generated in pile body, supporting capa(nty of ground at pile tip.
Allowable Stress and Displacement

: The stress generated in the pile body shall not exceed the atlowabte strength of

: plte Prle 1nteractlon curve shown in Fig. 6 4 3 are used to compare these two

stress and strength of pile.

Foundation piles wtlt be driven into the bearing layer with the length of 2D (D -
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means tI.tc diameter of pile) so that the layer can resist the pile reaction, The
allowable bearing capacity of the layer is estimated in such a maﬁner as shown
" in Fig. 6.4.4. Safety factors are set to be 3 for normal case and 2 for seismic
case. In cése_that the bearing layer is soft rock with a N-value of more than 50,
driving a pile into that hard layer would be virtuaHy impossible. So, the driving

shall be stopped when a pile is supported to be driven to the soft rock layer.

" Regarding the displacement of piles, the allowable displacements are set to be

10 mm for Normal Case and 15 mm for Seismic Case.
(e) Calculation Results

Pile stability analyses for Alternative-1, Alternative-2 and Alternative-3 were
conducted based on the conditions mentioned above. As a result Alternative-3
(pile dia.=600mm, N=36) was seleét_ed from the economical reason. The

calculation results are shown in Table 6.4.4 and summarized below.

Allowable and Pile disptacement |  Pile reaction Bending

" Caleulated Values |~ (mm) (tf/pile) moment of pile
S ' : top (t-m)
Allowable Value '
Normal case 10 C o 121.09 - 10.68
Seismic case : 15 1 - 181.64 - 14.65
Flooding case . .10 - 121.09 10.37
Construction 10 -121.09 - 12.08
Calculated Value o T L
. .Normal case . 1.0 - . 61.01 (max,) 8.10
- Seismic case 1.2 67.92 (mmax.) 13.75
Flooding case = 0 58.20 (max.) 0.27
Construction . 09 62.72 (max.) | - 0.48

As to the design of the end pier, gate floor slab, stilling basin, conbre_te apron
and side walls, the detailed design is carried out based on the same procedure
as presented above. '7 o '

S Strain Caleulas

Stress-strain calculations of the slfuctu_ré are made to decide proper reinforcing bar

arrangement. Described below are the bar arrangement for the center pier. Deformed _

stéel bars are used for all parts of the"_structure, and the bar spacing will be 125 mm

or 250 mm.
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Structural Part Diameter of Interval of Side of Particular
Re. Bars (mm) | Bars (mm) struciure
Slab for control house - D25 125 Upper Ilow direction
- ditto - D25 125 Lower - ditto -
- ditto - D22 125 Upper Gate axis
- ditto - D22 125 Lower - ditto -
Cate column D22 250 - Flow direction
- ditto - D22 125 - Gale axis
Gate pier ' D22 250 - .- _
Pier footing D16 250 Upper Flow direction
- ditto - D22 125 Lower Flow direction

After the stability of structures with the supposed dimensions were confirmed, the
detailed structural drawings were prepared. Further more, reinforcing  bar

: arriingemen_[s for the structures were made based on the structural drawings and

stress-strain calculation results,

The .d_elaile_:d drawings for the c_enter.picr are presented in DWG, 6.4.4.

(3)  Other Part of Weir Structure

The detailed designs of each structural éomponen_t such as the end pier, gate floor

' SIéb, aproit and side walls are made based on the same calculation procedur'c.
nientioned above, The calculation procedure and results are presented in “INTERIM
REPORT (4), VOLUME IV DESIGN NOT », and the drawings of both end pier and
gate floor slab are shown in DWGs. 6.4.5 0646 - o '

6.45  Design of Gate

Flood Discharge Gate

‘Basiéa‘lly., the gates. are tdtaliy closed throughout a year except for a few f_lodding

~ times. The flood discharge gates are designed as an overflow type gate without water

level control gates, because flood occurs within a short time after the heavy rainfall

in the upper: basin. Those gates allow overflow to some extent even under small to

* medium size ﬂ(_)ods' so that frequent and complicated gate operation ¢an be a#oided._

CAs a ty’pe"of gate, shell type roller gate has been selected thtough the comparat.ive '
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study, and required conditions for design arc listed below together with data on

sediment flush gate.

Sediment Flush Gate

Tolerance {m)

1.00 (0.65+0.35)

Tiem Flood Discharge Gate

Span Length of Gate (m) 18.50 550
Height of Gate (m) 3.70 4.35
Number of Gate 3 2 (right and left)
Type of Gale Shell type roller gate | Girder type roller gate
Top Elevation of Gate - BL.5.200m EL.5.850 m
Floor Elevation for Gate EL.1,500m EL.1.500m
Design Water Level  Upstream . HWL EL.3.G00 m HWL EL.8.000 m

_ Downstream HWL ELA4.529m - HWL EL.4.529 m
Design  Overflow  Depth  including

0.30

Design Water Depth (i)

470 (3770 + 1.00)

- 4.65(4.35 +0.30)

Basis of Gate Controt

Constant water level

Constant water level

Operation Method of Gate

Local remofe operation
Remote operation in the
control room. -

Local Manual and
Remote operation

Operating Speed

0.30 m/minute

. 030 m/minute

Hoisting System

Hydraulic motor wire
rope winding type

Hydraulic motor wire
rope winding type

o

- The sédirﬁcnf ﬂu.sh_”g'a_tes are provided at both right and left side_.é of the flood
_ .dis'charge gate. These gété_s ére fully closed during normal opération and are operated
only in the Qet season when the river flow is affluent in order to ﬂﬁsh_-sediniént or
stones of the immediate upstream riverbed. Asshnﬁing that the openiné height under
the gate is 30 cm. then the discharge of 8. 0 m’/s pe'r gate and the velocity of 4.8 nvs
.are given (refer to Fig. 6.2.2). With this opening helght and \"’iOC!ty, sedamcnt slones _
or other objectq on the riverbied in front of the intakes on the both rlver banks will be
flushed without any dlfﬁcu]ues For the operation under ﬂoodmg time, lhe sedlment
flush gates will be operated in collaboration with the flood dlscharge gales Detalled

) operation rules are discussed in CHAPTER 9 OPERATION AND MAINTENANCE

Since the size of gate is not ds blg as the ﬂood dlscharge gate, slide type roi]er gate

(2)  Sediment Flush Gate
~can be apphcd to. DeSIgn conditions are hsted in the table above.
Temborary Gate -

The flood discharge gates and _sédirhent flush gates are lifted up for the purpose of
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regular maintenance, painting and repair. During this period of time, the normal
reservoir water level has to be maintained, Then, the temporary gates are substituted

for the flood discharge and sediment flush gates.

The temporary gate is composed of H-shape steel posts and steel pancls. The steel

- posts are crected from the gate floor slab with the supports at floor holes and the

bridge. Stccl panels are ptled up between steel posts forming a gate. The design

conditions are bas1caliy the same as those of the flood d:sch‘lrge gate.

(n

Flood Discharge Gate

- Shell type steel roller gate was selected as the most suitable flood discharge gate

thrd_ugh a comparative study on 3 Alternatives (shell type steel roller gate, inflatable

rubber gate and steel radial gate) as explained in “CHAPTER 4, DEFINITIVE

- PLAN". For the detailed design of sheii type steel roller gate, the following design

condmons were set and the design was carried out. The design results are presented

in DWG 64.7.

Gie IE: . .3 Desi |

- Type of_Gate : _ Shell Type Steel Roller Gate
- Numnber of Gate . . 3 gates |
- Clear span length | 18.500 m
- Height of Gate : 3700 m
- Design Water Depth :
' Upstream 4,700 m

_ Downstream 0.000 m
- Water Depth for Operatlon ' '

Llftlng Time _ _ _
Upstream | . 4700m
, Downstream : . 0.000m
Lowering time _ SRR E
Upstréam , ' - 1000 m |
e S Downstream - ‘ 0 0.000 m
~ Depth of Sedimentation - E 1 1.000m
- Gate Floor Level : " EL1500m
- Method for Watertlghtness _ - Forefront 3 faces watertight
- Honstmg System R Winch by 1 motor and 1 drum

- Hoisting Speed - . About 0.3 m/min
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- Operation Method " Local rnanual operation and Remofe
manual operation
- Power _ Electricity (Commercial source and
Generator)
- Sdttfces of Power . 220 V, 50 Hz.
~onditions for Detailed Desi
- Horizontal Seismic Intensity 0.120
_Wind Load | 150 kgf/m?
- Allowable Deformation of Main Girder 1/ 800
- Margin of Thickness : o
Skin Plate (Side facing water) 1.00 mm
Other Members (Side facing water) 1.00 mm
- Major Material of Gate ' : ‘Main beam SS400
: _ Skin Plate S8400
- Allowable Stress
Stee] Technical Manual for Dam and Weir CHAPTER 2, 2-0-7
Cor_rcctlon Factor Normal Case ~ Seismic Case
-1.000 1.500
Concrete - Bearing stress | 55.0‘kgffcmz_
:  Shearstress - 4.0 kgffem’
Basic Di .

g D.H.W.L EL+8.000

H4:3.700

K3
1 o
ll“ _ —} g EL+6.200
JUI'- i o
i1
i i gl :
1 e )
.-|> H \'l n § . _'
m N
i B e
| : | -
| |2 -
| gj_VWEL+2.500
' | ol : '
i ! x v EL+4.500
!'
1

B3-19.420

: H7 =

! 31-13 500
|L__B2:18,650
3
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Bl : Clear Span Length _ 18.500 m
B2 : Length of Watertight Area 18.650 m
B3 : Span between Right and Left Rollers 19.120 m
HI : Height of Gate 3700 m
H2 : Height of Watertight Area © 3700 m
H3 : Design Water Depth (Upstream) 4,700 m
H4 Design Water Depth (Downstream) - 0.000 m
H5 Water Depth for Operation (Upstream) 4700 m
H7 : Water Depth for Operation (Downstream)  1.000 m

Sediment Flush Gate

Girder type steel roller gale is eniployed for the sediment flush gate. The design of

gate is carried out on the basis of the following conditions, and the results are

reflected in the drawing of DWG. 6.4.8.

- n.Type. of Ga.té_ _ Girder Type Steel Roller Gate
- Number of Gate 2 gates
“Clearspan 5,500 m
- Height of Gate 4350 m
- Design Water Debth D
: Upstream 4700 m
Downstream 10.000 m
- Water Depth for Operation
Lifting Time |
Upstream 4700 m
Downstream ' _ 0.000 m
'Lowering time .
 Upstream _ 1.000 m
: Downstream N 0.000 m
- Depth of Sedimentation = - 1.000 m
- Gate _Floor Level ~EL 1.500m _
- Method for Waferﬁghtnéss ' . Forefront 3 fabes watertight
- Hoisting System o - ~ Winch by 1 r_notof and 2 drums
- Hoisting Speed _Abotit 0.3.m/min o
- Ope:ratiori Meihod | Local - manual operétion and
~ Remote : '

manual operation
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- Power Electricity (Commercial Source and
Generator) and Manual Operation
- Sources of Power 220 V, 50 Hz.

~onditions for Detailed Desi

- Horizontal Seismic Intensity _ 0.120
- Wind Load | ' 150 kggf/m’
- Altowable Deformation of Main Girder 1/ 800
. Mérgin. of Thickness _ | |
~ Skin Plate (Side facing water) 1.00 mm
Other Members (Side facing water) 1 .00 mm
- Major Materldl of Gate Mam beam - SS400
_ Skm P!ate 38400 -
- Allowable Stress o _ _
Steel Techﬁicle Manual for Dam and Weir,
CHAPTER 2, 2-0-7
Com:ctién Factor Normal Ca_s¢ ..Seismic Case :
1.000 1.500
Concrete . Bearing stress - 55.0 keflem®
' Shear stress 40 kgflem® -
Basic Di .

g_DHW.L ¢EL. +8000

1

B3:6.000
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B1 : Clear Span Length 5500 m

B2 : Length of Watertight Area 5.650 m
B3 : Span between Right and Left Rollers 6.000 m
Hi : Height of Gate 4350 m
H2 : Height of Watertight Area 4350 m
H3 Design Water Depth (Upstream) 4,700 m
H4 : Design Water Depth (Downstream) 0,000 m
HS - :  Water Depth for Operation (Upstream) -~ 4.700 m
H7 Water Depth for Operation (Downstream)  1.000 m

Intake Structures

Right Bank Intake structure

The existing intake stmcture is reconstructed for the purpo%e to divert the design

dlscharge of 0.5 m3ls in dry season (1.0 m’ fs for the future pl'm) and 0.7 m*s in rainy

season from Garang River to Semarang River. The intake structure is basically

demgned to meet this ‘condition of diversion. In addmon the size of gate is

determmed to have enough diversion capacuy which is equal or more than ex1stmg'

gate capacnty.

o)

(b)

Location

The center of the structure is placed with a distance of 17.5 m from the upper

. edge of the pier footing. (River section WF.99+42.00 m.)

Structural type and Dimensions

~ This structure is designed to be a structure with not only the function of intake

but also the fuhétibn of river dikc “To meet theses two requirements, a Sluice

i stmcture is employed This structure is composed of box culvert gate pler

operauon cleck sllde gates ‘wing wall connecting wall and foundation piles.

_ ’_I‘h:;: gate_ dimcnsion (clear span of inle_t) is dete.rmined based on that of the

. éxisting one. Nafnely, the total width of clear 'span conforms to the existing

_'w1dth of 9 0 m, and the inlet height of 2.0 m is apphed So four (4) 2.25 m

wide by 2.0 m hlgh rectdngu]ar gates are prowdcd In determmmg the length of

- sluice, 3.0 m wide operatlon deck and the dike w1dlh of 4.0 mare consndered.
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The floor elevation of sluice is set at EL.3.80 m that is equivalent to the

elevation of existing channel bed.
Layout Plan

The layout plan of intake structures togeth_er with Simongan Weir is presented
in DWG. 6.4.9. For the smooth connection with the upstream river bank, a

concrete made approach wall with concrete pile are provided.
Discharge Rating

Discharge through the under side of gate is calculated and results are shown in

Fig. 9.2.5. The conditions of calculation are as follows.

EL 5. 20 m:
}:,L 4. 97 m (averagc water level)

- Water level of Garang River

I

- Water level of Semarang River
~ - Floor elevation of the sluice o= EL. 3.80 m

Detailed gate operation rules are described in'CHA_PTER 9.
Structure

PC piles .(Diamet_er 350 mm, length._l4.7 m) are used to suppen th"e weight of

sluice structure and every loads acting on the structure, and to prevent uneven

. settlement. Besides, steel sheet piles (Type-II, 1.=6.0 m) are provided at both

upstream and downstream ends (Garang and Semarang rivers sides) of sluice

to prevent'piping of the foundation material_ and keep seepage velocity low.

 Wing walls are prowded at both upslream and downstream of lhe m!ake gate to

'prevent piping along the side of 1ntake structure. At_]Oll‘lt of the wing wall and

approach wall, water stop sheet is prov1ded to enhance water tightness of

intake structure.

Steel slide gates are applled to the proposed gates. hecause the gate size is

smaller than 3.0 m. The design COﬂdlthHS and results are presented below, and

' ~ the detailed structures are ‘shown in DWC\ 6 410 and 6 4 1,

- Type of Gate L R Steet Slide Gate
- Number of Gate _ ' 4 gates



- Clear Span Length
- Height of Gate
- Désign Water Depth
Upétream
Downstream
- Water Depth for Opération
Lifting Time
Upstream
Downstream
" Lowering time '
| Upstream -
Downstream
- Gate Floor Le_vci '
- _Methdd for Watertightness
- Hoisting System
- Hoisting Speed
_Total Head
- Operation Method

- Power

- Sources of Power :
- - Horizontal Seismic Intensity

- Wind Load

- Allowable Deformation of Main Girder

- Margin of Thickness

Skin Plate (Side facing water)
_ _Otrhc.r Members (Side facing water)
- Majdr Ma;eﬁal of Gate : . Main beam
'  Skin Plate

. Alqu_able _S-trés's
Steel -

"~ Correction Factor Normal Case

Concrete .

Shear stress

Bearing stress

Chapter 6 Detailed Design

2.250m
2.000 m

4200 m
0.000 m

2400 m
0.000 m

2.040m
- 0.000 m
EL 3800 m

* Rear front 4 faces watertight

~ One spindle rod

About 0.3 n/min
2500 m

~ Manual operation and

Remote operation

' Eleclricity {Commercial Source and

Generator) and Manual Operation

220 V, 50 Hz

0.120 -
150 kgffm®
1/ 800

1,00 mm
1.00 mm

$8400
SS400

' Tf_:(:hnicaj Manual for Dam and Weir CHAPTER 2,207

Seismic Case
- 1.500
. 55.0 kgflom?
. 4.0 kgt/em®.
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)

* Bagic Dimensions
¢ D.H.W.L ¢EL.+8.000
I ' f : o
l : o ¢ EL+6.200
[ I 3 |kl 2B BA0 -
T 1*-——+——“1~— v =
1' )
| olo
Il| l \ :I = P olo
TV S S . ol®
[l B A -t D Dl NS . Qe
|i fi TR od e
| §l o |~ wln
I 1 | T - |t
b —— e — oo — —fm—-H IlT
fi——1—"—"——— T
RN |
Sy npleysipk Sl s __ b EL. 3.800
‘ | . Bi:2.250 J
©  B2:2370
© B3:2.450 ‘
Bl : Ciear Span Length L _ 2250 m
B2 :  Length of Watertight Are'l . 2370m
B3 Span between Right and Left Edges 2450 m
HI Height of Gate : . 2.000m
H2 - :  Height of Watemght Area . . 2060m
"H3  :  Design Water Depth (Upstrcam) 4200 m
H4 ~:  Design Water Depth (Downstream) 0.000 m
H5 © Water Depth for Operation (Upstream) _ © 2400 m

H7 = :  Water Depth for Operation (Downstream) 2.040 m

Left Bank Intake Structures

Affer the existing intake structure is demolished, a gated sluiceway is constructed.
This sluice diverts the design dlscharge of 0.15 m¥s from Garang River to the left
1mgat10n channel for supplylng flushmg water in the downstream dramage area. The
sms of gate ;s determmcd on the basis of the demgn dlscharge and the exlstmg gate

SIZC

The layout plan is shown in DWG 6.4.9. The basic dimensions of st'ructure'are
designed based on the exlstmg one, so that the-existing function can be malntamed

The desngn data of this slmce is as follows.
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Location (Center Line)

13.70 m upstream from the edge of pier fooling
(WE.99+39.00 m}

Clear Span of Gate

20m x 20m x 2 pates

Structural Component

Gate pier, Operation deck, Box culvert, Wing wall,
Apron, Connecting wall, Foundation pile, Sheel pile

Dimension of Sluice

Box Culvert : Width = 6.35 m, Length=7.00 m
Apron : Width = 6.35 m, Length = 3.675 m
Wing Wall : Width = 3.025 m, Height =5.15m

Foundation Structure

Prestrresed Concrete Pile, Dia. 350 mm, Length 13,9 m

Seepage Block Structure

Steel sheet pile, type-11, L. = 6.0 m

This intake Stfucturé is equipped ﬁvith two (2) steel slide gates. The detailed

structural data of the gate
DWGs. 6.4.12 and 6.4.13,

is described below, and the design drawing is shown in

. | Descrintion for Gate Desi
- Type of Gate Steel Slide Gate
_ Number of Gate . 2 gates
- Clear Spﬁn Length 2.000 m
- Height of Gate 2.000 m
- Design Water Depth
Upstream : . 4.000 m
Downstream : 0.000 m
- Water Dépfh for Operalion
Lifting Time .
Upstream' 2.200 m
Downstream _ - 0.000m
Lowering time i -
Upstream 1.840 m
: Downstream - - 0000 m
- 'G:ate Floor Li,'ev.el ; ' EL 4.000 m
- Method for Watertightness = - o Rear front 4 faces watertight
. -H;)isting Syétem ' - _ One Spind!e rod
- Hoisting Speed Abotit 0.3 m/min
- Total Head - 2.500 m

" - Operation Method

. ~Power

Manual operation and

Remote operation

Electricity (Commercial Source and
Generator) and Manual Operation



Chapter 6 Detailed Design

- Sources of Power 220 V, 50 Hz.
Conditjons for Ezglziilﬁgj Design
- Hor_izohtaf Seismic Intensity 0.120 _
- Wind Load _ 150 kegf/m®
- Allowable Deformation of Main Girder 1/800
- Margin of Thickness ' - |
Skin Plate (Side facing water) 1,00 mm
Other Members (Side facing water) 1.00 mm
- Major Material of Gate . Main beam 55400
Skin Plate 55400
- Allowable Stress .
Steel Technical Man_u'al for _Dar_n and Weir CHAPTER 2, 2-0-7
Correction Factor Normal Case  Seismic Case |
| 1.000 - 1500
Concrete o Bééfing stress - 55.0 kgffem®
' Shear stress 4.0 kgf/em?
By q Dimensi

v EL. *8.000

] .
i g ;j_vEL. +6.200
: ] : gEL. 4% naf i i
=y =
]I ' .' ]: = e -
g_ __J____H K ol
L ] 2L e
A A T IR I B :
- g:::!:;j:_“::L:“:ﬁ_ _ . ' EL. +4.000
: L CBi:z.000 . J ' - :
' Bz:=2.120 B
BX:2.200 '
Bl :  ClearSpan =~ = L 2000m
B2 Length of Watertight Area : ' 2120 m
B3  :  Spanbetween Right and Left Edges -~ 2.200 m
Hl :  Heightof Gate 2000m
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H2 :  Height of Watertight Area 2.060 m
H3 : Design Water Depth (Upstream) 4.000 m
H4 : Design Water Depth (Downstream) 0.000 m
H5 : Water Depth for Opcrntion'(Upstream) 2.200 m
H7 : Water Depth for Operation (Downstream) - 1,840 m

Protection Works for Riverbed and River Bank

Riverbed Protection by Concrete Apron, Concrete Block and Gabion

(a)

®»

Downstream Channel of Stilling Basin

There is an elevation difference of 2.11 m between the floor of stilling basin
and the riverbed of the downstream channel. Therefore, this transitional

section is divided into 4 steps, having a height of 0.5m per step, The length of

one step is _ol:ttained by calculating the falling length of overflowed water. For

this purpose RAND’s formila, which is presented in “DESIGN CRITERIA”,

'is applied.

Assumning that the design discharge of 790 m™fs flows on the step, the length of

step (W) is given as follows.

0.81

W/1D=43x{h, /D)

‘Conditions: Q =79 'm3ls, he =2.68m, D=05m

W is calculated to be 8.37 m, which is rounded up to 10 m, accordingly, the

transitional section needs the length of 40 m (10 mx 4). The channel bed of

this sectlon is covered with concrete blocks to prevent scouring owmg to the

_ swrft ﬂow wrth high vetocny Further, at the lower end portmn gabion
mattress with a length of 12 m is placed to change riverbed matenal gradually

from hard materlal of concrete to Soft naturdl riverbed maieriai.
Upstr'eam'Channel

.When the flood drecharge gates are fully opened super crltlcal flow arises
' at/around the gates Accordmgly, the flow velocxty of the upstream channel

will i increase mducmg a local scourmg on the rrverbed near the weir. To cope
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(@

(c)

with this phenomenon, the riverbed is protected with concrete apromn, concrete
blocks and gabion mattress, A half-length of the downstream riverbed

protection is applied for the upstream channel.
Weight of Concrete Block

As presented in “DESIGN CRITERIA”, concrete blocks must have sufficient

self-weight to maintain stability against every possible ﬂ0wing‘ forces.

_Assummg that the super critical ﬂow arises at the point of gate under the

design flood, when the gates are fully opened the flow velocrty is estimated to

be 4.2 m/s. The weight of concrete block is calculated with the conditions as

follows,

" Condition _
a _ - 054
S 1.2 . )
Crib type concrete block with
crushed stones laid in flat

oy 207 (kg.s'/m’)
o, 102 (kgs/m')
va _ 4.2 m/s
' Result
' 1,96 t rounded up to 20[

The structural details of riverbed protection Works_ztre chown in DWGs. 64.11 to
6.4.17. | ' |

River Bank Protection

Approach Wall

Approach wa!ls are prowded on the rlver bank at both immediate downstream

" and upstream srdes of the end pier to protect the river banks from the direct

flow impact during ﬂood The approach walls  are constructed for the same
channel section as that of the concrete apron of upstream and downstream. The

top elevatron of wall conforms to the dike crown elevation of EL.9.000 m.

 Since the walls have the qurte b1g herght of 7. 5 m at the upstream and 8.] m at

| -the downstream the wall type shall be of L-shape concrete waII supported by

plle foundation. Steel sheet plles are dnven into the ground undersnde of wall
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for the seepage block. The detailed drawings are shown in DWGs. 6.4.18 to
6.4.21.

(b) Protection for Side Stope

The river banks on both sides at the immediate downstream of the weir are
subject to heavy scouring and erosion due to the swift flood flow along the
- river banks. Therefore, the toe portion of side slope are protected by a massive
gravity anll, ‘and the side slope is covered by wel stone masonry type

revetment as shown in DWG, 6.4.22,
6.4.8 - Maintenance Bridge and Approach Bridges
(1) General

_Seven bridges of the maintenance and the approach bndges are provided spanning
"Slmongan Weir, lmgatlon channel and dramage channcl The locanons of the bndges
are shown in DWG 6.4, 23

Five of them are mamtenance brldges over the weir strocture and the rest two of the
bridges are approach bndges to the weir from the left bank of the rlver For the
mamtenance bridges only superstructures were desngned For the approach brldges

both substructures and superstructures were designed.
(2) Maintenance Bridge
(a) Fe'a.t_ures of Bridges

The features of the maintenance bridges are shown in the table below.

- Bridge Name ~ Span Bridge . | Effective Width(m)}

Length (m) | Eength (m)| Width (W){ Driving |Sidewalk | Total

Maintenance BridgeNo.1 | 55 | 83 | 64 | s0 | 14 | 70
Maintenance Bridge No.2 | = 185 21,0 6.4 5.0 1.4 7.0
Maintenance Bridge No3 | 185 | 210 | 64 50 | 14 7.0
'Maintenance Bridge No.4 | 18.5 21.0 64 | 50 1.4 7.0
Maintcnance Bridge No.5 5.5 ~ 83 64 5.0 1.4 7.0

* Note : Sidewalk is adopted at one side only.
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(b

G

Type of Superstructure

There are various types of superstructure which are adaptable for bridges with
these spans and load conditions. From the viewpoint of maintenance, concrete

structures are preferable, as they require less maintenance efforts.

Therefore, a reinforced concrete type (RC type) and a post-tension pre-stressed
concrete type (PC type) are recommended for superstructure here. When the

structures of RC type and PC type are compared, PC type has thinner girder

- than RC type. On the other hand, RC type is commonly cheaper and more

often adopted than PC type when the length is smaller than 20 m (refer to Fig.
6.4.5). Therefore, for type selection, the length of 20 m shail be the border

“between RC type and PC type, as far as the depth of girder brings about no

problem.

In case of the maintéﬁance bridgcs for Simongan Weir, the length of bridge
NoI and 5 is less than 20 m and there is no probiem of g1rder depth.
Therefore RC type glrder is selected for these two brldges

For brldge No. 2 3 and 4 of whlch lenglhs are longer than 20 m then PC type _
is selected. For desugn of superstmcture a standard design of BINAMARUGA '

was adopted
Design Criteria

The following design criteria are used to set up the loading conditions on the

superstrﬁctures of the proposed bridges.

- Peraturan Perencanaan Tekmk Jembatan 1992 BINA MARGA (BMS)
(Bridge Desngn Code)

.- Des;gn Manual, Decembar 1992 BINA MARGA

The demgn criteria for the brldge deSIgn are stated in thé “INTERIM REPORT

(4) VOLUME I DESIGN CRITERIA”
Live load

- Wheel Joad (T) = 10 tf/wheel (Truck Crane)

- Side walk load = 350 kef/m’
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Earthquake force is applied in accordance with “Technical Design of Bridge
(Peraturan Prencanaan Teknik Jembatan Tahun {992)” (hercinafter called the

Code). The minimum carthquake désign load is derived from the following

formula :
Teq = Kh-I-Wr

where,
Teq :total bése shear force in the direction being considered (kN)

Kh  : coefficient of horizontal seismic loéding
Kh=CS§

whérc,

C : base shear coefficient for the appropriate zone, period
and side condition ( = 0.15, zone 4 (refer to INTERIM
REPORT (4), VOLUME Il DESIGN CRITERIA ))

S structu;é type factor (= 10 for RC ty';.)e'or 1.3 for PC type)

I :safety factor of importance of structure '
_( = 1.0, road bridge)

Wr : total nominal weight of stnic_ture object to seismic
‘acceleration taken as dead load _ - |
'Superimposed dead load (kN)

Therefore, the design seismic loads are as calculated follows;

" For No.1 and No.5 bridges

Teq =0.15% 1.0X 1.0X Wr = 0.15 Wr

"~ ForNo.2,3 and 4 bridges _ -

© Teq = 015X 13X L.OXWr = 0.195Wr=> 0.2 Wr
- Horizontal force from temporary gate : 9.25 tf/m

Design Result

* Design r'es.,u.lt.s are shown in DWGs. 6.4.24 and 6.4.25.
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(3)

Approach Bridge

(a)

(b)

©

- {d)

Features of Bridges

The features of maintenance bridges are shown in the table below.

Bridge Name Span Bridge Effective | Width Load

. Length (m) | Length (m) | Width (m) (m)
Approach Bridge No.1 11.46 13.0 6.4 7.0 vehicle
Approach Bridge No.2 | ~ 7.46 9.0 6.4 7.0 vehicle

Geology at the Site

The boring data clarified that Damar Formation, which is the base rock,
appears below EL.2.0 m at the bridge site, when the ground elevation of bridge
side is EL.8.634 m (hole No. SB-3). Above that elevation, an alluvial layer

ex1sts The b'tsr: rock is composed of Sedimentary Rock and Pyroclastlc

| Sedfmontary Rock The N values of the layer are 11 to 18 above EL.2.0 mand

‘over 40 bc;:low EL.2.0 m. The base roc_k layer below EL.2.0 m was selected as

the bearing layer. -

Type of Superstructure

As the bndge lengths are less lhan 20 m in both No.! and No.2 bridges, RC

type glrder is selected for these two bridges.

For desig'n of"sUperstructur_e, a standard design of BINAMARUGA was -
adopted. '

Type of Subst'ruclu.re

The sul)stmcturcs consist of two (2) abutrne'nts (Al and A2) .and one (1) pier
(P1) w1th PC pI]B foundauon 'I‘he bottom olevatlons of footmgs are

determmed as follows

Item ' Al PL “A2
Bottom elevation of Fooling 6.057 m 4.658 m 5.644 m
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(¢}  Design Criteria

The design criteria for the bridge design are stated in “YOLUME Il DESIGN
CRITERIA”, For seismic load, following coefficient was adopted as for RC
type bridge.

Teq=0.15X 10X 1.0XWr= 0..l5Wr
(N Design Result
Design results of the. approach bridge are shown in Figs. 6.4.6 and 6.4.7.
Approach road

To connect the proposed maintenance bridge with the existing road on the right and

left river banks, an approach road is provided. The length of approach road is 140 m

_ for the nght bank and 11. 3 m for the left bank The approaeh road is designed based

on the ex:stmg road structure as mentioned below. -

Pavement
Surface course Asphalt concrete (AC) t=dcm
Surface base course Asphalt treated base (ATB) t = 4 cm-

: Base course, Aggregate class A t=15cm

" Sub base course, Aggregate cl_ass B 7 t=20¢m

Weir Management Complex and Gate Control House

General

The existing Stmongan Welr will be reconstructed to be a gated weir at the same

'locatlon as the exrstmg one. To reahze successful and smooth operatton and
1 mamtenance of the new welr operatton/management ofﬁce and reIated facrht;es are
‘ prov1ded at the weir sne (heremafter referred to as Management Complex). The

_ management complex is located on the left bank of 1mmed1ate upstream portion of

" the weir.

' .Control houses are provrded on the deck of weir plers to operate the ﬂood diversron
. gates and sedtment ﬂush gates In addition, for the operatton of intake gates at both

_rlght and left_ _b_ank a small ga_te house (Gate'Shed) is provnded on the deck of gate
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(2)

pier.

Components of the management complex is listed in the table below.

Na. o Kind of Building
1 Operation/Management office building
2 Storage house |
3 Storage house 2
4 Llectrical building
5 Guard house
6 Car park, Flower base, and others

The operationfmanagement off:ce bulidmg is deSIgned based on the number of staff
who will be assigned to the operatlon and maintenance works for Slmongan Weir.

The following staffs are pt_'oposed for the management of new Slmongan Weir.

Condition of Duties and

Safl Number Service Responsibilities
R ' Periodically and | Management & administration
Chl?ﬁcm‘ Engineer L Emergency case Supervision of O&M etc.
Electrical/Mechanical i Periodically and | Periodical inspection,
Engineer Emergency case Maintenance, repair ele.
' Permanently | Daily operation of gate,
Operator 2 | stationed Dsily inspection/mainienance
_ Permanently Care for engineer and operator,
WatchMan - . : ‘stationed Guard of control house.
Driver i Periodically and - Dr.wmg acar .
Emergency case
Layout of Building

Layout plan for the proposed buildings and related facilities are prépared in DWG.

6.4.26. In planning the lay.out of facilities, the following consideraﬁdns’ are madc’.

{(a) All buildings and related facxlmes are well arranged in the lmmed area

con51der1ng the ex;stmg shape of bu1ld1ng sue

{b) The operation room xs prov1ded on the second ﬂoor 50 that river momtormg

'and gate operatton can be made easnly

(c) There exists a steel tower for htgh voltage transmission lines in the site.
Regulauons appl:ed ro bualdmgs that are located under high voltage
transmlssmn lines, will be observed: Two regulauons are apphed to the site.
(1) Housing shall not be bullt in the circular area w1th a rachus of 20 m from

the steel tower. (2) Bulldmg with two- story or more sha!l not be built just
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under the high voltage transmission lines.

(d) Access to the site by a middle size truck will be ensured. The width of roads

inside the complex is 3.5 m.

(e) The exlstlng wail constructed on the ﬂoodwali along the riverbank shall be

demollshed and new steel fcnce shall be elected.

() Operation equipment is transferred through the window opening of the second

floor, using truck crane o fork lift.
Building Desigﬁ

Local building standards/codes are used for the.desig'n of buildings. For the design of

 building, roof style was selected from various alternatives such as a gable roof, a

Square hipped roof, a rectangular hipped roof, a monitor roof and doom roof. The
selected is the roof style of mixture of a Java style and Japanese style. The size of

houses/shed was determined based on the size of equipment and maintenance space.

Plan and elevatlon of each bulldmg are shown in- DWGS 6.427 to 6440 and the

demgn contents are summarized below.

QpcthDIMdnagﬁQO_Cgmpkzx
No. |. ' Kmd of Bulldmg o Struclure Floor Area (mé)
1 OpcralionfManacement bul!dmg Concrete, Steel 160.50
2 | 'Bleetrical building L | Concrete © 51.00
=3 Storage house | "~ | Concrete 73.40
4 Storage house 2 Concrete 234.75
5 | Guardhouse Concrete 13.15
. GateC LH Shed
No. . . Kind of Building |~ Structure - | Floor Arca (m?)
1 - | Gate Coniro] House | | Concréte, Steel |- 82.56
2 Gate Control House 2 Concrete, Steel - 41.61
3 Gate Control House 3 - " Concrete, Steel .- 41.61
4 | Gate Control House 4 - . Concrete, Steel 82.56
5 | Intake Gate Shed on right bank . Steel 4915
6 | Intake Gate Shed on left bank Steel 19.05
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6.4.10 Preservation of Part of Existing Simongan Weir

(H)

@

@)

65

General

The existing Simongan Weir was constructed in 1870’s and the weir has become a
historiozilly valuable structue in Semarang City. However, the existing fixed type

weir was proposed to be reconstructed to a gated weir to assure the fiood flowing

capacity under the design flood.

In view of the preservation of historic stricture, it was proposed that a part of the weir
should be preserved on the occasion of weir reconstruction. At the commencement of
the detailed design, this issue was drbcussed with the Pubhc Works Ofﬂce (DINAS

PU) of Cen_tr_al Java Provmcml Govermnment, and the preservation plan of the weir

" structure was confirmed. It consists of cutting off a part of the weir, transporting and

reconstruction of the original structure at a public space near the Goa Kreo Park.

 Part of Weir to be Preserved

DWG. 6.4.4] shows the objective strur:turod to be'pre'sérved, which includes the left
bank gate pier, side wall, gate operation deck, left bank intake structure and gates.
The cutting portion_ has a area of around 300 m® and a volume of 440 m’, It is

assumed that the structure is made of wet stone masonry:for the most pad and is

) covered with bricks. The structure is cut off into several blocks by cutting equipment

and is Joaded into trucks and transported to the preservation site,
Reconstruction

At the preservation site, blocks are assembled/reconstructed into the original shape

by connecting each block’ with cement mortar and anchor bars, as shown in DWG.

' 6. 4.42. Since the height of weir becomes about 4 0 m from the ground face, concrete

steps and handralls are provrdcd as well,

.Pro_te_.ctioh Works for Riv'e'rbdrtk' and Riverbed

_As the protectron works for nvcrbank and nverbed scveral types of revetment plle type .

grom gabron and concrete block have been proposed The procedure and results of detarled

design are described below.
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6.5.1 Revetment

The wet stone masonry type is basically adopted in the project from the aspects of technical

requirements, availability of material and lower construction cost. In addition to this, gabion,

riprap and concrete block are employed in combination with the wet masonry type. This type

of revetment is used for the protection of side slope of low water channels.

(1) Location

The rtvcrbanks in the followmg river sections are protected by wet stone mascnry

type using gentle slope of [:2and1:1.5.

(a)

C®

(©)

@

(e)

Left Bank WF. 9L +0 mto WE 3L +10 m, L = 651 m
Riverbank with a slopé of 1 : 1.5 and a revetment height of 2.5 m. Combined

with a parapet wall of h =0.7mand rip-fap. .

Right and Left Banks, WE.14R 420 m to WF.I5R +30.m, L = 86 m

" Riverbank around the abutment of North Ring Road Bridge.
* Wet masonry type with a bank slope of 1 : 2 and slope length of 7.83 m.

Right and Left Banks WE.64R +27m to WE.75R — 33 m, L =510 m

- Side slope of low water channel and riverbank around bridge piers and

abutment of both Railway Bridge and National Road Bridge.
Wet stone maéonry type with a slope of 1 :2and slopé length of 8.95m. =

nght Bank WF. 100 to WE.104R +32 m, L 256 m
Side slope of fow water channel. Bank s!ope of1:2, slope length 13.42 m.

Right Bank WF 104R +32mto WE.T10R +32m, L 285 m

o 'Stde slopc of Iow water channel Bank slope of I: 1 .5, slope length =10.82 m.

®

©

[OM

cht BankWF 109 +0mt0WF 111 +90m, L =185m

"Rlverbank slope of i:2, s!ope length 13:42 m.

nght and left Banks WE.124 -40 m to WE.124 +20 m,L = 60m
Protectton of low water channel bank in upstrcam and downstream of ground

sill. Rlvcrbank slopc of 1:2, slope length=123 m and 16. 56 m.

nght BankWF 13910 WF 141 L =135m

Riverbiank in coricave side of meander. Riverbank slope of ] : 2, slope length =
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@

(i)

0),

&)

(M

(m)

12.3 m.

Left Bank WE. 147 +20m to WE.152 +30m, L = 24% m
Riverbank in concave side of meander. Side slope of 1: 2, slope length = 10.06

m.

Right Bank WE.153 -5 m to WF.154 448 m, L =90 m
Protection of low water channe! bank & river dike on water oollldmg front.

Riverbank slope of 1 : 2, slope length = 10.06 m.

Left Bank WE.163 +3 m to WE.166 +28 m, L =150 m

Proteot;on of low water channel in concave :nde of meander

* Riverbank slope of 1 : 2, slope length =10.06 m.

WE.173 28 m (o WE.173 +12m , L =30 m

Protection of low water chanriel bank in .up and downstream of ground sill.

Riverbank slope of 1 : 2, slope length = 10.06 m.

Right Bank WE.176 ~17 m to WE.180, L = 210 m

: Protec'tion of low water channel and dike in confluence with Kreo River.

Riverbank slope of 1 2, slope length - 10.06 m.

Structural Details

The following structural details are taken into account in designing wet stone

masonry type revetment.

@

®

©

(d)

@

The revetment is embedded with a adequate depth (0.5 m for West Floodway,

1.0 m for Garang River) below the design riverbed for the structural stability

* against heavy scouring at the toe portion.

Log piles w;th a length of 3. O m or 2 0 m are drwen at an mterval of 20 min

ordf-r to support vertical weight of revetment on the soft grouncl

Gablons or boulders are placed at the toe pomon and upstream and _

downstream ends of revetment for the prevent:on of scourmg

~ Partition walls are placed in wet stone masonry perpendicular to the channel

_ﬂow direction at an interval of 10 m for West Floodway channel and 15 m for

Garang River channel,

Drain pipes ,wilh filters are provided in the revetment to relieve hydrostatic
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pressure of the ground' behind the revetment,

. The design drawings are presented in DWGs. 6.5.1 10 6.5.8.

'PC Sheet Pile Wall Type Revetment

Location
This type revetment is provided at the following sections.

e Left Bank WF.3IL +33 mto WF.38L 425 m, L =320m
e Left Bank WF.45L 431 mto WE.S1L 430 m, L=297m

+  Right Bank WE.115R +10 mto WE.117R 432 m, L =120 m

The low watef_channel runs along the existing floodwall, and the space between the
riverbank and floodwall is too narrow to provide a revetment with a gentle slope. The
chanhel forms a flood ‘coillidir"lg froht of which riverbank is susceptible to scouring

durmg ﬂood The alternatwe measure taken for these areas is a sheet pile wall type

“revetment rather than the wet masonry type.

Strucmral Details '

- PC (prestressed concrete) sheet piles are driven cbﬁlin’uous]y to form a wall which
_retains the earth p're_ss'ure of back side ground. The concrete sheet piles are fixed at

the top portion by concrete coping to enh_anéc the rigidity of sheet pile wall. Riprap

mound is provided on the riverbed in front of the wall to protect scduring.

In case that the he:ght of rxverbank is4.0m or more, another row of concrete sheet
piles is drlvcn in. parallcl w1th the flont sheet piies in the land side. And, the front

sheet pile wall is anchored to the rear sheet pile wall by t1e rods.

The dimensions _6f concrete sheet pile such as type, strength and embedding length

are determined by analyzing structural stability of sheet pile walls The maximum

- dlsplacement of piles are limited to 5 cm. And, internal stress of pile under any

_ loadmg condmon shall be lower than the allowable stress of plle

. - The design drawings are shown in' DWGs. 6.5.9 0 6.5.10. -
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Leaning Wall (Conerete Type and Wel Stone Masonry Type)

The leaning waill is used for the riverbank of narrow channel sections in house congested

area, where the land acquisition is virtually impossible. The leaning wall is placed on the

upper portion of the riverbank. The leaning wall is made of plain concrete and wet stone

masonry depending on the height of the riverbank.

(1) Location

The leaning wall is provided in the following sections.

(@)

®
©
(d)
©
M
(8)

(h)

Right Banks WF.64R +27 m to WE.73R +33 m, L =390 m

- Wet stone masoniry type wall slope 1: 0.5, Height 3.1m/2.8 m.

Left Bank WE.64L +27 m to WE.70L +33 m, .=260m
Wet stone masonry type wall slope 1 0. 5 Helght =3.1m/2.8 m.

Right Bank WF 74R +20 m to wr 78R +40 m, L= 215 m'
Wet stone masonry type wall slope 1:0.5, Helght 3.5m.

nght Bank WF91R +22.m to WF.94R +26 m, L = 160 m .
Wet stone ma‘sonry type, wall slope 1: 0.5, Iiezght 4.6 m.

Right Bank WF.105R +7 m to WE110R +22m, L= 1545m
- Concrete leamng wall with wall slope of 1: 0.5, height =3.7 t0 5.8 m.

Left Bank WE.109L +15'm to WE.11IL +13m. L =110 m

Concrete leaning wall with a wall slope of 1 0.5, he1ght =4.0107.0 m.

" Left Bank WE.147L +30 m to o WE.149L +0 m, L 80 m

Wet stone masonry type with w_all Slope 1: 0.5, helght =38m.
Right Bank WE.176R 20 m to WF.178R +0m, L= 130m
Wet masonry type with a wall slope of 1: 0.5, height = 3.7 m.

- (2) . Structural Details |

The leanmg walls are deSIgned to sausfy the Stablll[y of shdlng and overtummg :

' under any loadlng condltxons Further the wall has to be placed on the sub base laycr '

with a sufficient bearing  capacity. The stablhty calculations are presented in
“INTERIM REPORT VOLUME IV DESIGN NOTE”.
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The leaning wall is classified into two types, namely plain concrete type and wet
stone masonry type. Plain concrete type is appllcd to the wall which has'a wall height
of 5.0 m or morb, while the wet stone masonry type is applied to a low height wall
less than 5.0 m. Weep holes with filter are installed in the wall to rele'lsc hydrostatic
pressure of the ground_ behind the wall. An expansion joint is provided at an interval

of 10 m. The design drawings of leaning wall are shown in DWGs. 6.5.1 t0 6.5.12.
(3)  Stability Anaiyéis on River Bank Slope

Leaning walls are provided on the river bank in the narrow river section where the
site space for construction of the revetment with a gentle slope is limited, In

designing the leaning walls, the slope stability is to be verified.

River cross sections liste_d in the following table are taken up for stability analysis,

- and calculation results are shown in Fig. 6.5.1, and summarized below.

. . o

River Station No. WE.75R WEII0R | WEIOL | WFE.IS4R
Radius of Arc - 16.0m 18.0m 18.0m ~16.0m
Resistant Moment 1,023.1 tf-m | 1,642.9 tfm | 1,817.9 ti-m | 1,240,9 tfom
Slipping Moment 802.6 tf-m 1,187.0 tfm | 1,448.2 tfm | 878.8 tfm
Minimum Safety Factor | Fsm = 1.27 { Fsm = 138 | Fsm = 1.26 | Bsm = 1.41
Allowable Safety | * Fsa =120 | Fsa =120 | Fsa =120 | Fsa =120
Factor : o ‘ o
Evaluation on Stability Acceptable Acceptable Acccptable Acceptable

As the calculatlon results lnd1cate 1t is venfled that the river banks mentioned above

are stable agamst c:rcular sl1p

- This type 6f revéfrhéﬁ_t 1s appliéd to thé protection of channel'side slopes and foot portiohs n
. the estuary. The weight of stoné shall be heavy enough (o maintain stability under the wave
. action. _Wéighf of St_orie Shéll be mdre‘tha_n 30 kg, s0 that a stone with a diameter 25 to 40 cm
-~ should be suitable. The detailed drawing is shown in DWGs. 6.5.13 and 6.5.14.

652 Groin

- As dlscussed in “CHAPTER 4 4 2 Bas:c Des1gn plle type groms are prov;ded for the bank

protectlon purpose at the followmg pomons

(1) Left river bank in the stretch from WE. 127 to WF 131 +25m,L = - 225 m
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(2) Left river bank in the stretch from WE.143 to WE.146, L = 150 m

The riverbanks in these sections form a s(eep slope more than 1 : 1, and are susceptible to
erosron by flood flow. T: akmg the exmtmg riverbank form and the river characteristics into
~ account, pile type groins are 'manged as shown in DWG 6.5.15 with the demgn concepts

“mentioned below

Iiem Particular
Height . 1 3.5 m high from the design riverbed
About 10 % of the river width (4 mio 12 m)
(by empirical knowledge) .

Leﬁgth

Angle to downstream Right angle to river bank

bank

Spacing , _ 25 m (about 3 times of the lcnglh of grom)

Distance of pile lS5morl.2m

Embedding length of pile | About half of the total pile length (about 3 m)

Riverbed " | Protected by stone facing Dia.250 to 400 mm
I C Connected with concrete beam to enhance the

Pile head '

rigidity of structure

Concrete piles which are reinforced by steel bars are driven into the riverbedfriverbank
ground w1th a suff1c1ent embeddmg length and are connected with a concrete beam at pile
head pomon Riverbed around piles is’ protected by riprap stones (stone facmg) The

. structural detalls are shown in DWG 6 .15,

6.5.3 Ri#erbed Pr_oteption

To av01d excessive scourmg around bndge plers wlnch may arise durmg ﬂood protect:on_
'works conmstmg of gablons riprap, concretc biocks and mixture of them are prowded

Location and type of protectlon works are mentloned in the table below

Location :
Name of Bridge. (River Survey Point) . T)pe of Protccuon and Area
L L WEI5+0m Gabion maurcss 1=500, W-9 m X L-24 m
th N o
North Ring Road Bridge 4 piers * | Riprap mound W=10 m x L=24 m
Railway Bridge WE65+0m Concrete block W=15.6 m x L=233m -
Y g 2 piers ' Weight of block = 0.5 tpiece
National Road Bri dgé WI‘?.‘?Z 10 WF,‘73 Gabion mattress =500, W-l2 m x L,_l2 m
- .| 4 piers with Riprap mound
New Simonean Bridec WF.105+0m | Concrete block W=12m x L=21m
Imong & Left bank pier | Weight of block = 2.0 t/piece
. ] WF.174 +10m . ' S
Toll Road Bridge Lefi bank pier | Gabion mattress =500, W-lZm_ X L=21m
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The area of riverbed around a pier, which is to be protected is determined based on the

empirical formula, The conditions applied are as follows:

«  River ﬂow dlscharge 790 m'/s
. Average diameter of riverbed matcrml 0.1 mm (snlt)
. Width of bridge pier: 1.5 m

. Average water level : 4.9 m

The concrete block has to be designed' to have enough weight which. can withstand flow
force. In the narrow river section immediate upstream of Simongan Weir, quite strong
tractive force of flow is likely to arise when the gates of Simongan Weir are fully opened
~during flood. So, the _w_eight of concrete block was estimated using the empirical formula
presented in “DBSIGN CRiTERIA” with the flow velocity of 4.0 n, then, a weight of 2.0
ton per piece was given. In case the ﬂow velocity is 2. 5 /s, a necessary weight of block is
0.5 ton per pxece The proposed concrete block is a crib-type concrete blocks with rubble
stone ﬁllmg Filter cloth is laid under concrete blocks for preventing riverbed material from
drifting out. The arrangement plan and structural details of protectlon works are shown in

DWGs. 6.5.16 10 6.5. 18.
66 Ground Sill
(1)  Ground Sill with Head at WF.124 -

This ground sill is located at 1,055 m upstream portion from Simongan Weir, The
.strucf.ure ié cbmposed _6f :ﬁain gravity wall, apron, side walls, revetment for river
bank énd gabions‘ﬁn riverbed. Thé main gravity wall is connected with the apron to
' protect riverbed and to safeguard its own body from ‘hydraulic force during floods.
Side walls are prov:ded at both ends of main grawty wall to protect river bank/dike

that is prone to erosion.
(2) = Layout Plan and Structural Profile

- Layout p.lan én_d sectional profilcs are prépéréd and shown in DWGs. 6.6.1 and

662
- (5) ' Fol.in.dation a.nd Structure

T.he bottom of _this._ grbund sitl is placed on the sand layer As that has the N

: v}alue of 10 to 15. This layer is considered not suifablc for the bearing layer of
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the structure. Below As layer, diluvium clayey layer (Dc) spreads, which is
rather hard having the N-value of 30 to 40. This layer can be a reliable layer
for supporting the structures. However, the upper surface of De layer is about
0.5 to 1.2 m below the bottom of ground sill. So, the As layer below the ground
sill is replacc.d .with a good séndy ﬁiaterial. Then, spread foundation is

employed for the ground sill.

The structural dimensions of concrete gravity wall, apron and side walls are
- determined through both hydraulic and structural stability calculations, and
general_features are mentioned in the table below. PC sheet piles with a length
~of 40 m are provided at both upper and lower ends of the ground sill for
seépage control. Flexible gabion mattresses are placed on the upstream and
downsiream riverbeds of the grou11d sill .With a length of 20 m for downstream

“and 10 m for upstream to protect the riverbed.

Height of main body (H) - 2.50m
Crown width of main body (B.) . . 1.50m
Bottom width of main body (By) |- 2:25m
Drop height (h) 1.50m
Length of apron (Lg) - 1.00m
Thickness of apron (1) . 9.00 m

Total length (L) : 10.50.m
(cy  Stability Analysis

The design of ground sill is made to ensure structural stability against sliding,
~overturning. and bearing capacity of the sub-base ground, and to satisfy .-

hydraulic stability against piping, uplift and scouring.

Conditi Calculati
Hydraulic Condition in Normal Case

Design discharge : Q=70 mls
Upstream water level EL5.283m
Downstream water level EL 3.893 m
Difference in water level : 1.40m :
Upstream water depth : H,=1.55m Uniform steady flow
Downslream waler depth " Hg=1.44m Uniform steady flow
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Hydraulic Condition in Flooding Case

Design discharge Q=790 m’/s

Upstream water level EL 9,743 m

Downstream water level EL 8.843 m

Difference in water level 0.90 m

Upstream water depth H,=5.90 m Uniform steady flow

Downstream water depth Hy=6.50m Uniform steady flow
Calculation Resnlts

Under three (3) cases (normal, scismic and flooding conditions), stability
against sliding, overturning and ground bearing capacity of the ground sill

were confirmed as shown below.

- Stability against piping
C=(3L,+ ZLy3)Y/H =7.82 > 7 (weighted creep ratio for fine sand)
- Stability against sliding
2455150 2755120 | 606>150
- Stability against otrertttrning _ _ .
e=0.64m < L/6=1 T5m e=0.45m < _L/?:_z3.5m e=0.35m <L/6=1.75m

- Stability against bearing capacity of ground

- gmax=2.54 tf/m® qmax=3.17 tf/m*  qmax=3.97 tf/m*
qa=21.5 tf/m*  qas32.2tm® qa=21.5 t/m’

(2) * Ground sill without Head_ at WE.173

‘Based on the design concepts mentloned in the basic des1gn, the’ detalled design was

carried out as described be!ow

3 The ground s:ll lS demgned asa flat type w1thout a head. Smce there is 0 3t0 0.7 m
dlfference in- elevatlon between the deSIgn rtverbed and extstmg riverbed, the ground
sill is de31gned in the shape’ of mound. The structure. consnsts of a main sill body

“made of wet masonry and mounded gab:on mattress on the upstream and downstream
-'rlverbeds The 31de channe] slopes are protected by revetment made of wet stone

: :ma_somfy. This type of ground sill is flexible to conform the future riverbed
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6.7

6.7.1

variations.

The predominant riverbed material in this river stretch is sand including gravel. So,

the main body of ground sill is designed to resist the impact of these riverbed
materia]s_ih the flooding event, To cope with the impact., the crown width of ground
sill is widened to 1.5 m, and embedded in the gfbund by 20 m. The main body is
gravity type made of wet masonry, and elected on the hard diluvium layer. Both
upstream and downstream side riverbeds are protecled by gablon mattresses that are
arranged in the shape of mound. The protected areas of riverbeds are 15 m long for

downstream, 12 m for upstrean. The side walls are used to protect the river banks

- atfaround both end sides of sill. The results of detailed design are shown in DWGs.

6.6.3 to 6.6.4.
Drainage Facilities

Draihage _SluiceWay

There CXIStb four (4) drainage culverts on the r1ght bank of Garang river stretch between

WF.172 and WF.173. They are placed close to each other within a 60 m distance. Wooden

gates are prowded at the outlet pomons These drainage structures are not well functioning

because of structural overage and cloggcd culvert. Moreover, erosion around the outlets is

also a serious problem in the event of ﬂoodmg

Taking these problems into account, the above four (4) drainage culverts are.integra'ted into

one drainage structure and reconstructed as a concrete sluiceway with steel gate.

RO

Integration Plan

The four (4) drainage opén channels flow i.n_to Gar'z'i_ng' Rive“r'thr{ough box/pipe
culverts embedded in the dike. Dimensions of the existing drainage chlver_ts_ and open

channels are dcscfibed below.

Location - | . Dimension . | Elevaticnof | Drainage Open
A ' " (cm) Culvert Bed | Channel (cm)
Drainage WFE.172+6m H=70 x W=80" | EL 10,87 m | Trapezoidal
Quilet-1 - 1. - ' - (50+70) x 90
Drainage | WF.172+10m | H=70x W=100 | EL 11.22 m ‘Trapezoidal
Outlet-2 S R R (50+70) x 90
Drainage = | WE.172+58m | H=80 x W=90 EL 1. 15 m | Trapezoidal
Qutlet-3 -~ L - ' 3 {50+200) x 70
Drainage WFE.172+61m | H=100x W=90 | EL 11.21 m | Trapezoidal
Qutlet-4 . ' (60+80) x 60
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The proposed sluiceway will be placed at the downmost end, near the location of
the dra'inage outlet-1, Four (4) open drainage channels are connected to the new

culvert chinnel to be constructed along the dike, and the culvert channel is connected

- with the new sluiceway through a water col[ectmg concrete well. The sluiceway is

des1gned to have the same sectional area as the total flow area of existing four (4)

open drainage channels, .

- Total flow area of open drainage channels ~2.05 m’
- Flow area of new sluiceway W=1.6m x H=1.3m =2.08 m’

- Cross scction of sluiceway W=1.6 m x H=1.6 (freeboard=0.3m)
Type of Structure and Dimcnsions

A slulccway wnth a :;tccl slide gate (1 6m X 1.6m) is prowded ThlS s}ulceway is
composed of box culvert gatc pier, breast walls, and wing walls. A square—shape

water co[lectmg well is placed at the land side to connect dramagc culvert/pipe. In

 the river side an open chanrnel is constructed to convey water from the sluiceway to

the low water channel.

'Laybut Plan

The structural layout of the siu1ceway and connectlng channe! is shown in DWG.

- 6.7.1. The slunccway is constructed to be perpendlcular to the dtkc altgnment and the

conncctmg channel is bur_xed under the farm road aiong the ex1stmg dike. -
Structural Design

The basic design conditions and major structural dimensions are summarized below.

. Ttem . Particular
Désign high water level ~ 7 UUEL 11643 m
Floor elevation of sluice “ . EL9.700, Level .
Supposed design discharge ' 4.0 m's
Gate type and size Steel slide gate, H=1.6 m x. W=1.6 m
Box culvert S “l6m x 1.6m x 11.275m
Freeboard =~ . A 03 m
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Connecting Channel

Item ' - Particular
Cross scction : : Square, H=1.3m x W=10m
Longitudinal slope of Lhannel : 17200
Supposed design discharge ' 2.0 mfs
Supposed design water depth - - h=10m
Total length : 50.0m
Inflow drainage channel © Dia.600 mm x 2 units

The sluice structure is constructed in the Jower portioh_ of Ac layer which is clayey
ground with N-value of around 20. It was estimated that the lower portion of Ac layer
can support the box culvert type structure of which weight is almost the same as the
orlglnal soil weight. So, the spread foundatton is applied without plllng Sedlmentary
) rock or sﬂty rock layer lies beneath the Ac layer PC sheet piles are drlven through
_Ac layer Eo the rock Iayer at the front portlon of simce and at the center of dlke o

block the seepage flow.

The floor elevation of the box 'e\il\_?ert' is set at EL.9.7(}O_m'.which is about 1.5 m
below the adjacent floodplain surface. The height of gate pier is determined based on
the top elevation of gate when it is fully opened The box cuhrert is placed between
the toe portions of dike at both the river and land SIdes The total length of culvert is
11.8m.

~ The ex:stmg dlke is shaped w:th a crown w:dth of 4 0 mand a slope of 1:15at both' :
' sndes The side slope is protected by revetment. The emstmg pipe culvens laid in the
dike are demolished, and the earth dike is reconstructed with the same dimensions as

mentioned above.

The conoecting channel with a length of 55.0 m is composed of U-shaped wet
masonry and concrete cover,' and is laid under the small feeder road alohg the
exi'sting'dike. The existing four (4) dfainage pipe ehlvens are coonected to this under
laid channel. The _s_lru.clur:al details of these stmeiures are shown in DWGs. 6..7._2 to
6.7.4.

672 Drainage Qutlets

Forty seven (47) drainage :out_lets which join West Floodway/Garang River have been

identificd. Assessment as to necessity of gate was also made in “CHAPTER 4, 4.2 Basic



Design”

Chapter & Detailed Design

. Based on the results of gate assessment, the detailed design is carried ont for the

selected drainage outlet.

(D

'(2)_

Location and Structural Dimensions

Drainage outlets tabulated below are subject to structural modification including

installatioﬁ of gate. The proposed gate' typc and size aré shown in the table.

Slructuré Location Dimension of Elevation of Type of Gate
(Station No,) Culvert (cm) Culvert Bed yp A
B=1.60m x2
R.3 WE.68R + 21 m H=290m EL.40.010 m Steel Flap Gate
R3A  |WETR+20m |2 1OOmM e 0029m | Steel Flap Gate
H=100m
T - B=100m | :
R.9 WE157R +0m H=120m EL.49.650 m Steel Flap Gate
RIl | WEIGR+41m |B=L10m EL 49,800 Steel Flap Gate
: T H=0.70m et m P
, B=110m e
R.12 WF.I65R +9m . H=0.90m EL.+8.520 m Steel Flap Gate
R.18 WE.I76R +27 m_ | Dia. 0.60 m EL 410900 m | Pipe culvert
- R.19 WE176R+ 41 m | Dia. 0.60 m EL.+10.328 m | Pipe culvert
_ g B=120m : ' Stop Log
L8 WE.I5L + 20 m H=150m EL.-0.360 m (Timber)
C ‘wat B=140m ‘ -
L9 WF.22L +37m H=080m EL.-Q.?IO m Steel Flap Gale

Struc_iural Details

The structﬁral modiﬁcation is made on the outlet portion of the culverts and

connectmg channels of the river side. In conforrmty with the channel excavation line,

the posnmn and form of the outlet structures and channels are determmed The outlet

portion is reinforced with concrete frame and a flap gate is installed at this position.

» The connecting channel is Well protected by r_eVetmént ‘made of wet stone masonry.

The éhanﬁel bed is placed at lower position .than the cuivert bed elevation, so that the

sedlment inside the culvert can be easily moved to the channel As to the gate, square

shape steel ﬂap gate is employed because the ex1stmg dramage culvem are ali square
type. '
In'éasé'thét a ﬂoodwall is prov.ided acrdss the existing drainége channels, a pipe

culvert is la:d in the floodwall to dlscharge water to the river. The structural

: modlﬂcatlons of outlet% and flap gate are shown in DWGs 6 7 510 6. 7 7
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6.8

(1)

)

Maintenance and Amenity Facilities

Mooring Facilities

Mooring facilities are provide in the following places.

e West Floodway, Low water channel bank at WE.32 on the right

+  West Floodway, Low water channel bank at WE.46 on the right

»  West Floodway, Low water channel bank at WF.41 on the left

The f_aciiities'are designed for small size boats and canoes. The dimensions of the
facilities are 10 m longin a flow direction and 7 m wide, and the height '_is 3.0 m from

design riverbed to the top of deck. The facilities are composed of concrete steps,

“concrete sheet .pile walls, gabions, paved road and riprap as shown in DWG. 6.8.1.

Riverside Approach Steps

' _The river channels of both West Floodway and Garang Rwer have been used by

@

(4

1nhabltants near the river for varrous domesttc purposes Therefore approach steps

~are prowded on the rwerbanks/ﬂoodwall at 1ntervals of 300 m to 400 m. The

riverside approach step% are made of concrete or wet stone m‘tsonry w1th a width of

more than 1.5 m, Typlcal approach steps are shown in DWGs. 6.8.2 (0 6.8.3.
Riverside Walk\véy

Riverside walkway is provided _along the low water channel for the use of river
inspeetion and strol'l_ing. The walkv_véy is extended from North Ring Road Bridge to
Simongan Weir and Simongan Weir up to Toll Road Bridge'along. both right and left

river bonks. The pedestrian road is paved with gravel or penefration macadarn.

Water Level Gauging Statio_rt

_ There exists Pahjangan Water Level G'au'ging Station on’ the right riverbank of

Garang at around WF.16!. Since the station 51te will be affected’ by the river
1mprovement works the reconstructlon of thls strocture 1s requlred The new statron'
is proposed to be erected on the left rwerbank at WF161 As to the gaugmg
equipment, 1t is a ﬂoat type gauge, and is stlli functtomng 50 far w1thout any serrous

trouble. Therefore thls gauging eqmpment w:ll be remslalled in the new station.
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The gauging station is constructed as a well type structure connecting with concrete
pipes for water intake. The footing of well is embedded into the hard layer below the

riverbed,

The major components are concrete well, intake pipes, intake box, gauging house,
gabions and maintenance step. The features of the station are described in the

following table. The detailed design drawings are shown in DWGs. 6.8.4.

Item ' Particular
Location | Left bank at WF.161+0 m in Garan River
Design High Water Level EL+11.232 m
Cross Section of Well - 1.0m x 1.0m, Square
Bottom Elevation of Well EL.+4.000 m
Top Elevation of Well .. EL+12.500m
Intake Box (Concrete) 1.0m x 1.0m, Square x 1.9 m
Intake Pipe (Concrete) = - Dia; 600 mm x 1, Dia300mmx 1
Maintenance Step ~ L-1.Bm, Steel plate and pipe

Tree Planting

Tree planting is proposed alorrg the riverbank wherethe 1éaning =\:v'all is:c.onstructed..
The erea sandwiched by the ]eaning wall and the existing road is narrow with a width
of 2.5 mto 7 m. Young trees with a height of around 2() m.are pianted in this space.
.Tree planting is made in a row at intervals of 5 m. As a kind of tree, Angsana,

Glodogan and Flamboyant are proposed because these trees are popular, and easy to

. plant and maintain.

Some rare species and valuable trees such as Trembesi, Flerrrboyant, Dadap and Pines
are founded on a riverbank of West Floodway. In case that those trees are affected by

channel excavation, relocation on the other place will be considered.

Raising of Railway Bridge and Approach Tracks

The purpose raisirrg method and. design con'cepts' of reising works were described in

_ “CHAP' I‘ER 4 42 Basic Desrgn" Presented below are the procedure and results of the

detailed desrgn of rarsmg works compnsmg of constmctlon of piers, abutment and small

brrdges larsmg and shrftmg of the ex1stmg superstructure raising of the existing approach

railway tracks.

W

VGeological Condition
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@

The geology of the site is composed of alluvial and fluvial deposit of Quaternary. The
surface of the fluvial layer exists at EL.-12.0 m to EL.-13.0 m at the site, The fluvial
layer is composed of clay, sand and gravel layers. The boundary between clay layers

is around EL.-27.0 m.

The N values in the alluvial deposit (above EL.-13.0 m) are less than 5, whilé the N

values in the fluvial !ayef (EL.-13.0 m to EL.-27.0 m) are over 20. The N values in
the layer of sand and the 1ayef of gravel (betow EL.-27.0 m) are over 50.

For f_oﬁndati_on pile, PC pile with diameters of 450mm was selected from the

economical and structural reasons.

Design Criteria

 For the design of the railway bridge raising, the design criteria of Indonesian Railway

Public Corporation (PERUMKA) is applied for the design train load, while
“VOLUME III, DESIGN CRITERIA” is applied for the other stru_cturés _ .

| (@) | Dcad_ and (DL)

_ The unit weight of materials to be used for construction _ivorks are mefitioned

in “DESIGN CRITERIA®.

| - (b)  Train L.oad (LL)

The train load to be used for the structural calculation of the bridge shall be in

accordance wi_th the Load Scheme of PERUMKA, 1921.

The design load is two locomotives with tenders as shown in the diagram

below or distributed load of 8.75 tf/m.

| r - d4x42 o o SRR
l l l l l l v J' v v l v v ¥
!_ ' LoC 41 x4,20m |, TENDER 5 1.20m l
T -

_43.20m
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Impact Load (1)

The standard train load shall be increased by dynamic impact effect,
multiplying the impact coefficient by the train load. The coefficient for rails

placed over wooden sleepers without ballast bed is given as follows.

I=1.2+27.57(50+L)

where,

I : Impact Coefficient

1. :Length of Span (m)

Wind Load (W)

The wind load shall, in principle, act horizontally at a right angle to the bridge
* axis at a magnitude of 100 kg/m® for both the projected area of the bridge and
" the train on the vertical plane. However, the érea of the windward and leeward

' bridge_lﬁémbérs Qvef'iapped by the train shall be excluded. The projected area

on the vertical plane of the train shall be aSsﬁmed as a vertical plane with a
helght of 3.60 m, and center of load he;ght is 1.8 m standing on the rail top for
1.067 m tail width. '

The calculation of wind load followecl the DESIGN CRITERIA and safety

factor of 1.2 was adopted
Loﬁgitudinal Load due to Long Rails (L)

Longitudinal load due to long r'lils sh'all be taken into account especially for
brldge with steel structure ‘The load per track shall be 1.0t/m, but 200 ton

maximum actmg on the level of rail base in parallel with bridge axis.

~ Loﬁgitudinal Load (Break énd Traction ‘Load ) (B)

* The longitudinal load due to train acceleration and deceleration were designed

as follows;

B = 1/6 of the locomotive loading + 1/10 of the wagon loadin.g

This load shall be apphed to the rall and the supportmg structures as umformly

dlstrlbuted foad over the iength of the tram in horizontal plane, at the top of
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(2)

(b}
O

()

rail,
Lateral Load (LE)

The laterai load due to train passing shall be a concentrated moving load. The
load shall act, as a rule, horizoﬁtally on the rail level at a right angle to the
bridge axis. The magnitude “Lf” per single track shall be 10% of the driving

axles load of train load.
Earth Pressure (E)

The earth pressure to be incorporated into structural design of superstrﬁctures

is calculated in accordance with the DESIGN CRITERIA.
Stream Flow Load (Wp)

The stream flow load to be incorporated into structural design of piers is

calculated in accordance with the DESIGN CRITERIA.

*“Seismic Load (Eq)
. Teq:Kh-I‘wr
where,

Teq : total .base -sheal; force in the d.ir:.actio-n_ Seiﬁg considered (kN)
| Kh i coefficient of horizontal seismic loading
. Kh=C-S |
where _

. Cc E base shéaf cqgfﬁc'i_ent for the appropriate zone, -
' period and side condition (= 0.15, zone 4)
S : structure iype factor (= 1.0; steel type)

1 :safety factor of importance of structure o
(=12, railway bridge)

Wr  : total nominal weight of structure 6bje¢!_ to.sci#mic
. acceleration taken as dead load superimposed
- dead load.(kN) ' ' o

Therefore, the design seismic loads are as follows;
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Teq= 0.15XLOX 12X Wr= 0.18 Wr

Load Combination

Load combination and coefficient for safety factors are as follows;

No. Load Combination Cocffictent
1 DL+LL+I+E 1.00
2 DL+E+Lr 1.15
3 DL+LL+I+E+Lr 1.15
4 DL+LL+1+B+E+Lr 1.25
5 DL+LL+I+C+L{+W 1.25
6 DL+E+Eq 1.50

Note : Stream flow load (W) shall be included in all cases for the
design of piers but not for abutment design.

(3)  Design Resulis

(a)

(b)

- (©)

Desigﬁ result of the main bridge is shown in DWGs, 6.9.1 t0 6.9.4.

The top elevation of the footing conforms to the design riverbed elevation, so
that the impact to the existing bridge pier can bc minimized during

construction and construction cost be reduced as well. The position of piers

“and abutments are determined as mentioned in the definitive plan.

Design result of raising works for the track is shown in DWGs. 6.9.5 and 6.9.6.

The éxisting approach tracks are raised with a track slope 0f 0.5 % and a height
of 0 to 70 cm for both west and east sides. The total raising Iength is about 850
m for both sides. The railway track is raised by earth filling and ballast, and by

cbnstructing retaining wall along the track.
Design result of small bridges is shown in DWG. 6.9.7. _

There are three (3) small bridges (No.1, No.2 and No.3) on the railway track,
which are subjecf to r'e.cor.lstruction in connection with the track raising Bridgés
Nol and No2 shall be recons'tru_ct_ed to Be'a box culv_ert..As to the bridge No3,
since ﬂarr_owing thé chaﬁnel width is restricted, a box culvert can not be
applied. In;stéa_d, t_he'éxisting bridge abutments are raised by reinforcing its

concrete body. '
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