5-3  Basic Plans
5-3-1 Water Supply Facilities Plan

- The basic plan for the water supply facilities will be prepared based on the design

‘policies described in 5-1-5-(2) while attempting to achieve compatibility with water

supply improvement projects currently being implemented by GCWSA and also taking
the field survey results into consideration. |

"The basic prbce_Sses for p.'reparation of the basic plan for water supply facilities for the
Project are shown in Fig. 5-2.

<D

I Decision on Design Service Area | «-eeeeeee- Y

)

Decision on Design Service Population and @
- Design Water Consumption
[ Decision on Service Routes J ---------- ()]
R 4 .
I Decision on Pipe Size and Type - l ---------- @)
I Planning of Anciliary Equipment } ---------- )
L Decision on Construction Method and Pipe Type l ---------- ©)

W_

Fig. 5-2 Basic Plan Flow for Water Supply Facilities

Each of the above proceSses for the Project is described below.
(1) Design Service Area

The design'service area ;u'nd'e'r. the Project is the Project Site (185ha) shown in Basic
Design Drawing EMU-W-01.
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(2) Design Service Population and Design Water Consumption

1)

2

Service Population -

In .accordance with the Upgl’adillg_Plan of Water Sliﬁply and Sewer Sys'tem in
South Giza, the design service population in the target year (2010).is 247,000.

Design Mean Water Consumption

In accordance with the Upgrading Plan of Water Supply and Sewer System in
South Giza, the design mean water consumption_is 1'21_0 Itr/person/day.

"The Study of Water Supply for Clty of Giza" (hereinafter referred to as the Giza
Water Supply Study) prepared with German assistance introduces three water
supply consumnption classes dependmg on the living standard of consumers as’
shown in Table 5-6. ' : '

Table 5-6 Design Mean Water Consumption Based on

Different Living Standards
S _ Design Mear[.Water
Living Standard Consumption {({tr/person/day)
High class . 250
Middle class 160 - ' 160+120=140
- Averag I
Lower class o 120 ' . 2

As the Project Site predominantly consists of residential areas for middle and low
income people, the design mean water éonsumpﬁon of middle and lower classes of
140 lir/person/day commdes with the proposed water consumptlon in the
Upgrading Plan of Water Supply and Sewer System in South Giza. As a result, the
design mean water consumption of 140 ltr/pe_rsonfday planned for the Project is
deemed appropriate. '

(3) Branch Line Routes

1)

Water Supply Branch Lines (diameter: 300-600mm)

The planned routes for the branch lines (diameter: 306—’600mri1’) will be compatible
with those of the Giza Water Supply Study. These routes will be determined taking
the proposed' routes by the Giza Water Supply Stﬁdy, road and land vse plahs in
the Project Site, workability and construction cost, etc. into consideration.
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The planned water supply network by the Giza Water Supply Study and the routes
of branch lines (diameter: 300-600mm) for the Project, planned based on the said
network, are shown in Fig. 5-3 and Basic Design Drawing EMU-W-02.

9

b)

c)

Fl Cornesh Street

_ The exist_ing water supply branch line (diameter: 300mm) along El Cornesh

Street is buried on the opposite side of the street from the South Giza
Waterworks, The new line _will, there_fore,:'be'buﬁed on the Waterworks side
of the street to avoid any interference of the existing line, Connection between
the existing water supply trunk line (diameter: 1,000mm) located near the

_entrance to the Waterworks and the newly constructed branch line (diameter:
600mm) will be conducted using the under-pressure drilling and taﬁping

method to prévent any water supply stoppage during the connection work.,

Monib Square

The planned route to pass Monib Square will avoid the rotary and the fountain,

Cairo-Aswan Railway Crossing Section

1t is planned to extend a water supply branch line (diameter: 500mm) from El
Cornesh Street to Monib Street, crossing the Cairo-Aswan railway tracks. The

. planned route is at a right-angle to the tracks to minimise d'iSruptibn of train

d)

e

operations. As described later, the work at this section will first employ the
pipe jacking method using reinforced concrete pipes as a sleeve pipe, followed

by the insertion of the actual water supply pipes inside the concrete pipes to
* ensure safety for trains, vehicles, carts and passersby.

Zomor Caha_l Crdssing Section

The planned route for the branch line described in c) above will also cross the
Zomor Canal at a right-angle in view of workability, construction cost, site
conditions and environmental conditions as described later.

Monib Street

* At present, water supply lines in the Project Site are only buried under Monib

Street and part of El Kasabgy street. The planned route for Monib Street will
be determined taking the location of the existing water supply line, site

- 'condmons and environmental conditions, etc. into consideration.

- 87 -



(WOINOg-0GE “IAIRMWEL() SAUT] gunﬁm Apddng 1mep 10§ S0y paureld ¢-¢ By

SUIT 4oURIqQ pue Y
[T usﬁ A1ddns 1ojes BurysrygT " :

w o .. . | .
UTT Yuni} A1ddns Bunm- mvauw:rmﬂw -

o CEBR0G~D0E P comcaimne
sury numa.:_ bnaau Iayea wuwono.,w

ez1y uc h:u 10 __:nahm .
hﬁw- Io Apris ut
Y208330. suradrd ...:n&_m
JPEE-JO 20QUNU IPON |

© o] youelq - .
h_nanm ..39— _.umoaem l

....E: _E?: :
hmaﬁsm .__Bﬂ-vvccmmn l-l

i

SyI0KI3BR
vZ15 Yinog.

STy

i T g
. /
. & -
u in.h,\ e 18 Teue) yessiFuoy
“u, S poyrom Jury]Lip
N o S
“u, X m - juted Julydsuuey)

/ mfo:.&mw j @
- % . 2ZI5 41008

—

€219 Jo A31) Apddng lojep
JC Apnig Ul Jaomisy outladrd L1ddng I9)ej

0 I ) E12

proy [1ey veasy

_88 -



f) Terra Nirsa Street

“ As the construction of a sewer branch line (diameter: 300-600mm) is'plahned

for Terra Nirsa Street, the route of the walter supply line should be planned to

- avoid any interference to the planned sewer line. The route and burying depth
should also ensure easy work and a low construction cost, etc,

2) Water Supply Branch Lines (diameter: less than 300mm)

Water supply' branch lines less than the diameter of 300mm which branch off from
water supply branch lines (diameter: 300-600mm) will be planned along branch
roads in priority areas with a high concentration of 'hQusing and shops in the
Préject Site where the benefits from these lines will be strongly expected. Further
details are given in 5-3-3. '

The routes will form a network along branch roads so that a constani water
pfessufe and water supply volume can be maintained throughout the Project Site.
Networking will also prevent the occurrence of residual water. The field survey
will ensure optimal routing taking the existing un.derground facilities into
consideration,

(4) .Diameter_ aﬁd Type of Pipés
1) Pipe Diameter

_The pipe diameters of the water supply branch lines (diameter: 300-600mm) will be
compatible with those set by the Giza Water Supply Study to ensure appropriate
water distribution. Comparison between the pipe diameters given in the request for

 the Project by the Government of Egypt and the contents of the Giza Water Supply
Study revealed so'me_ discrepancies in the pipe diameters of branch lines. In order to
ensure thé desired water supply.volum:e to the Project Site, the requested pipe
diamesic;rs. of some branch lines have been changed as shown in Table 5-7 to
conform to those of the Giza Water Supply Study.

Table 5-7 Changed Pipe Diameters of Water Supply Branch Lines

e - . Pipe Diameter . Pipe Diameter Set
Changed Section _ Length (m) in Request by Giza Water
-Hanged oetuon e (mm) Supply Plan
- : _ approx. 20 500 600
El Cornesh Street approx, 830 _ 00 400
Section between Konayssah Canal | Jx 300 400
Street and Terra Nitsa Street approx. 370
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2)

Type of Pipes

The type of the pipes for the Water _sup’piy branch lines wiii be decided based on the

following critenia.

- méximum use of Egyptian products
- safety for internal pressure .. |

- safety for external pressure.

- suitability for site conditions

- no adverse 'impéct on water quality

- high watertightness

- high durability
- resistance to ground deformation

- good workability

- easy maintenance

- low maintenance cost

a)

b)

Type of Pipes to be Examined

The following types will be examined for use in the Project in view of past
application in Egypt, availability, quality, economical aspect and workability,
etc. ' I

- ductile cast iron pipes
- steel pipes |
- asbestos ce_mént'pilﬁes
- PVC pipes

Water Supply Branch Lines (dlameter 300—600mm)

Ductile cast iron pipes have been selected: for both straught pzpes and pipe-
fittings (bend and fee bra_nch, etc.) for water supply branch lines (diameter:
300-600mm) because of the‘ foilowing reasons, '

wide use and avaliabihty in Egypt _

use in Omrania West iject w1th no problems '

sufficient strength agamst mtemal and external pressures '

better corrosion-resistance, better workablhty and lower cost than steel pipes
superior durability’ and workabxhty than fraglle asbestos cement pipes
maximum diameter of PVC pipes manufactured in Egypt of 250mm

-90-



- - prospect of strongly contributing to economic development and increased
‘employment opportunities in Egypt

3) Water Supply Branch Lines (diameter: less than 300mm)

PVC pipes have been selected for both straight pipes (diameter: 100-200mm) and
bends (diameter; 100mm) for water supply branch lines because of the following
reasons.

- availability in Egypt
- better workability and lower cost thé_in fragile asbestos cement pipes
- - better workability and lower cost than steel pipes and ductile cast iron pipes

Cast iron pipes have béen selected for tee branches (diameter: 100-200mm) and
bends (diameter: 200min) because of the following reasons. '

- non-availability of irregular PYC pipes of these diameters
- availability of cast iron pipe fittings of these diameters in Egypt
- guality of these cast iron pipe fittings confirmed by GCWSA

(5) Ancillary Equipment .

The fol'lo'wing plan for such ancillary equipment as gate valves and air valves, etc. has

been-prépared based on agreement with GCWSA and also taking the relevant Japanese

standards (as stipulated in the Design Criteria for Water Works Facilities published by

the Japan Watér Works Association) and the relevant plan for the Omrania West Project
“into consideration.

1) Gate Valves

Gate valves will be installed at both connection and branching off points between
the existing water supply lines and the new water supply branch lines to be
constructed under the Project. The main specifications are as follows.

a) Types N : bﬁtterﬂy valve (for pipes with a diameter of
| | " 400mm or more)
sluice valve (for pipes with a diameter of less than
_ 400mm)
b) Material : ductile cast iron
“¢) JointType  flange joint (for flexible pipes in and out of the
‘ ~ valve chamber) '
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2

3)

d) Valve Chamber Structure : flexible pipe on both sides of the valve chamber
and expansion pipe inside the valve chamber

Wash-Out Valves - -

Wash-out valvés will be installed at some low pipeline sections; inctuding concave
sections and the railway crossing point. The main specifications are as follows,

a) Types : sluice valve
b) Diameter . 100mm (for a water line diameter of not more than
300mm) .
150mm (for a water line diameter of 400mm or
o | ~ more) | '
c) Joint -’I‘ypc : ﬂange _;omt e -
d) Wash-out Me't'h{)d'_ : The higher eievatlon of these wash oiit pipes than

that of the design flood water level of the Zomor
- Canal (AD+19.25m) makes gravity drainage
: impossible A drainagé pit will be installed and

wash-out operatlon will be conducted usmg a
_ mobile submer51ble pump

Air Valves

Air valves will be mstalled at. some hlgh plpelme secuons, mcludmg CONnvex
sections and aqueduct. The main speclﬁcatlons are as foltows.

a) Types : single mouthed air valve (fdr pipes with a diameter
of not more than 300mm) : .
dual mouthed air valve (for pipes w1th a diameter
of 400mm or more) R

b) Accessory : gate valve 1o be mstalled to help repair work in the

' future S
¢) Joint Type : ﬂangc joint
 d) Miscellaneous i steel cover to be provided for air valves at

4)

aqueduct to prevent damage or theft
Fire hydrant

The locations of fire hydrant must be convenient for ﬁreﬁghtmg activities, Fire
hydrants will be installed at intervals of some 150m along water supply branch
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lines (diameter: 300-600mm) and intervals of some 150-200mm along lesser
branch lines (diameter: less than 300mm). The main specifications are as follows,

a) - Types _ : single jet hydrant (for pipes with a diameter of
100mm: or more but less than 300mm)
dual jet hydrant (for pipes with a diameter of
300mm or more) ' -

b) Accessory : : gate valves will be installed to help repair work in
o ' the future ' '
c} Miscellaneous : diameter.and thread to be compatible with those of
fire hoses used in Egypt

S) Protection of Pipe Fittings

Conerete blocks, the specifications of which are given in Basic Design Drawing
EMU-W-04, will be used for the protection of pipe fittings.

Construgtion Method and Type of Pipes

As described earlier m 5-1-5»(2), the scope of work for the Japanese side will be limited

" to the laying of the water supply branch line at the railway crossing section using the

sleeve pipe jacking method and to connection woik with the existing water supply trunk
line using the under-pressure drilling and tapping method.
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1) Ordinary Sections of Water Supply Branch Lines

For ordmary secnons of watel supply branch lmes, the matenals wﬂl be provnded
by the Japanese side while the actual construction work using the open-cut method
will be conducted by the Egyptian side using its own funds.

The type of pipe and joint method for ordinary sections which are outside the scope
of the Japanese_ responsibility are described below.

a) The ductile cast iron pipe is selected because of its proven rehabihty in Egypt
- as descnbed in 5- 3 1-(4). '

b) The push-on type jomt is selectcd in v1ew of 1ts workablhty, low cost and
good watertight performance. '

2) Railway Crossing Section

a) The pipe jackmg method will be employed at the railway crossmg section to
ensure safe and undisrupted train operatmns The actual method will be the
sleeve pipe jacking method with reinforced concrete pipes (minimum diameter:
1,800mm) which will ail'so be used for the construction of the sewer trunk line

to ensure easy pipe laying work and low construction cost,

The slceve pipe jacking method is illustrated in Fig 5-4 and further detmls are
g1ven in Basic DeSIgn Drawing EMU-W-05.

Jacking bit_

Receiving pit -
Railwai_ tracks

= - 1
. Proposed. water supply branch line

Sleeve pipe (Remforced concrete pxpe)

Fig. 5-4 Sleeve Pipe Jacking Method for Railway Crossing Section
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b) The water supply pipe (diameter: 500mm) will be laid inside the sleeve pipe. A
valve chamber equipped with a gate valve and wash-out valve will be installed
at both ends of the sleeve pipe.-

) The zi_Ctual method to be used will be the slurry semi-shield jacking method

- which will also be used for the construction of the sewer trunk line to be
~described later in 5-3-2-(6).

d) D_u’c’ﬁle cast iron pipes will be used for the water supply branch line (diameter:
' 300—600mm). These pipes will be laid on a concrete foundation and will be
fixed by a steel U-band to prevent horizontal deformation and/or movement.

e) The locations of the jacking pit and receiving pit and the depth of earth cover
will be set as follows based on the construction conditions demanded by
'Egyptmn State Raﬂway for the Omrama West Project.

- The minimum dlstance from the edge of the rallway tracks to the jacking pit
or receiving pit will be 14-15m,
- The minimum depth of the upper side of the sleeve pipe from the railway
track ground will be 3.5m.
- The commissioning of any work to the Egyptian State Railway will be
 conducted by Giza City, if necessary.

Aqueduct

An aqueduct will be introduced at the Zomor Canal crossmg section in view of the
dlfﬁculty of underground construction work, construction cost, operation and
maintenance requirements in the future and the present technological level of the
Egyptian side. Such an aqueduct was also introduced in the Omrania West Project.

- The materials for the aquedué:t_v)ill be i}rovided by the Japanese side and the actual

construction work will be conducted by the Egyptian side.

The location and design conditions described below have been decided through

. discugsions between .the Study Team and the Giza Irrigation Bureau as well as
7 GCWSA. The aqueduct is illustrated in Fig. 5-5 and details are given in Basic

Design Drawmg EMU- W-06.

-95 -



"

b)

c}

d)

g)

El Kasabgy St. m

Foundationfess

o . Zomor Canal crossing -
Adr V¥elve '

Water supply branch line

Fig. 5-5 .'Aqueduct

The aqueduct in question will be introduced in the lowersiream of the existing
bridge over the Zomor Canal where the canal width is narrower than other
sections to minimise the construction cost and to‘ make the work easier.

The diameter of the aqueduct w1ll be SOOmm as stipulated by the Glza Water
Supply Study.

The aqueduct will be made "ef steel.' _'

A minimum margin of 1.0m will be allowed between the desngn h1gh water
level of the canal and the lower face of the agueduct. ' '
Flexible pipes will be used at both ends of the aqueduct= in \:riew of possible
uneven seftlement. | S

An air valve will be installed at the convex section of the aqueduct and will be
protected by a steel cover to prevent theft.

Expansion pipes will be used at both e¢nds of the aqueduct in view of the
expansron and contracuen of the steel plpes

Connection with Exlsting Trunk Line by Under—Pressure Dnlimg and Tappmg
Method :

The water suppiy branch line (diameter: 600mm) to serve the Project Site will be |
buried under El Cornesh Street along the South Giza Waterworks. As this will
branch off from the existing trunk line (diameter: 1 O()Omm) near the entrance to the
Waterworks, connection work will be requrred
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If this connection work is conducted using a method which temporarily suspends
the water supply through the existing trunk line, a wide area in Giza City will be
affected b'y' the suspended water supply for a few days. In addition, there is a
strong like]ihdod that muddy water would be supplied with the recommencement of
water supply. Ther_efdre, the under-pressure drilling and tapping method, adopted
in the Omrania West Project and highly evaluated by the Egyptian side due to the
absence of disruption to water supply and the non-occurrence of muddy water, will
. again be adopted for the connection work in question.

The undchpressure drilling and tapping method is illustrated in Fig, 5-6

Let water run oul h¥
opening the valve after

Turn back the cutter ] Remove the drilling
machine . tinishing the pluabing

|c°“’1°“°“ of drilling ' and shut the ¥alve

I-SIuice Yalve

Proposed water
] supply branch line

\Drilling machine

Existing . ".Existi'ng vater
water supply trunk line supply trunk line

Fig. 5-6 Under-Pressure Drilling and Tapping Method

(7) Basic Design Drawings

The Bas_ic design drawings for the water supply facilities planned in the Project are listed
below.

EMU-W-01 - Plan for Water Supply Facilities
EMU-W«(D Plan for Water Supply Branch Line Facilities (Diameter: 300-600mm)
EMU-W-03 Standard Structure of Ancillary Equipment (No.1)
EMU-W-04  Standard Structure of Ancillary Equipment (No.2)
EMU-W-05 Plan and Cross-Section of Railway Crossing Point
EMU-W-06  Plan and Cross-Section of Canal Crossing Point
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5«3-2' Sewer Facil_il,ies Plan

- The basic plan for the sewer facilities will be prepared based on the design policies

 described in 5-1-5-(3) while atlempting to achieve compatibility with the Abu Nomros

~ Main Collector Project currently being implemented and the No.5 (B) Pump Station
Project planned by GOSD, and also taking the field survey results into consideration.

~ The basic processes for the preparation of the basic plan for sewer faciiities; including
the sewer ’erunk line, for the Project are shown in Fig. 5-7.

-

: | . ' Decision on Sewer System - I- ................ . m
r Decision on Design Service Area ] amesamsdcmssaesnssecman. @
. Decision on Design Service Population and Design iemeeaes I, 3)

Maximum Sanitary Wastewater Flow Per Head Per Day

Yy

l__ Decision on Design Sanitary Wastewater Flow l trreamemssnrmen e @)

' r Planning of Sewer Routes : | S — 5y
' o Selection of Construction '

| e _ Method and Pipe Type ©

- Decision on Diameter, Gradient, Flow Velocity and | .oiviiueeiucmmmnnnarucnss )

Drainage Capacity of Sewer Line

4————-—'———-[ Design of Manhole l """""" @®

End

Fig. 5-7 Basic Plan Flow for Sewer Facilities

Each of the above processes is described in further detail below.
(1) Sew_er éystéﬁ\'

The combmcd system whereby sewage and rainwater are drained in the same channel
- will be adopted In preparing the basic design, stormwater will be ignored as the mean
monthly rainfall is as low as some 2mm. The design wastewater flow will, therefore,

consist only of sanitary sewage.
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(2) Design Service Area

The design service area will consist of those described in 1) and 2) below.

1):

2)

Sewer Trunk L:ine_!

The sewer trunk line planned by the Project is part of the Abu Nomros Mam

' Collector irie, planned and currently under conistruction by GOSD. Fig. 5 8 shows

the route of the Abu Nomros Main Collector line and its drainage area.
Sewer Branch Lines

The design drainage area for the sewer branch lines to be constructed under the
Project will be the Project Site (185ha) shown in Basic Design Drawmg
EMU-S-01. '

(3) Design Seryice Popu!at'ion and Design Maximum Sanitary Wastewater Flow. .-

1)

2)

Design Setvice Population

In accordance with the Upgrz_iding Waté;j Supplyfahd“Sewér' System'in Sbuth Giza,
the design service population in the target year (2010) is 247,000,

Design Maximum Samtary Wastewater Flow-

GOSD has set a_maximum samtary wastewater flow per head per day of 190 hr
(mcludmg infilirated water such as groundwater) for the de31gn of the Abu Nomros
Main Collector line. This figure will also be-used for the Project to ensure
companbxhty of the sewer facilities under the Pro_]ect with those of other pmjects
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(4) Design Sanitary Wastewater Flow
1) Des1gn Maxnmum Sanitary Wastewater Flow Per Hour '

The de31gn of the sewer size w:ll be based on the des1gn maximum samtary
wastewater flow per hour per hectare which is calculated using the follewmg
equation.

Design Max. Sanitm"y Wastewater Flew Per Hour Per Unit Area {Qu) (m?fsec/ha)

' Domesnc Sanitary Wastewater + Groundwater Inﬁltrauon
24 X 60 x 60 x Dramage Area X Allowance Coefﬁcxent B

Demgn Max, Samt Wastewater Flow Per. Head Per Day Pl Demgn Servwe Pcpulauon
86.400 x I.‘uamage Area ’

X Allowance Coefﬁczent

where Desngn Max Samtaty Wastewater Flow Per Head Per Day : 190 !u'lperson{day

Design Service Populanon _ : 247,000
Drainage Ared _ oo 1.185ha
Allowance Coefﬁelent - : '+ 1.3 (trunk hne)

: 1.8 (branch line) .

The resulting des1gn maximum samtary wastewater ﬂow per hour (Qu) is shown in

Table 5-8. The. a]lowance coefficient used is the same as that used by GOSD forthe

Abu Nomros Main Collector hne for the sewer trank line. The standard allowance
. coefficient in Japan, i.e., 1.8, will be used for sewer brane_h lines.

 Table 5. 8 Des1gn Maximum Samtaxy Wastewater

Flow Per Hour (Qu)
. . S Qu (m%ec}ha)
Sewer Trunk Line 0.00382
Sewer BranchLine |  0.00528

2) Sanitary Wastewater Inflow

The sanitary wastewater flow (Q) dramed ﬂowmg mto the sewer system 1s; '
calculated using the followmg equatlon '

: . ) ) . . . o " ' _
Q (n¥sec) = Qu x Drainage Area (hh) Covered by Sewer Sysiem

108 -



(5) Planned Routes

1) Sewer Trunk. Line

‘ The sewer trunk line fm the 3 sections listed i in Table 5-9 will be constructed by the
Japanese side. These secnons are part of the Abu Nomros Main Collector line, the
planning of which commenced by GOSD in 1986 to consolidate the sewer network
for an area Qf‘ 1,450ha in south Giza, mcludmg the Monib District. Although
construction work is currently underwéy using the open-cut method, these 3
secﬁcns appear to be beyond the technical capability of the Egyptian side because
of the required burying depth, geological conditions, construction conditions and

" groundwater level, etc., necessitating Japanese technical assistance.

a)

by

_ C)_

Table 59 Planned Sections of Sewer Trunk Line

Section . . E Length
Kordy Street (Inflow Site to No.5 (B) Pump Station) | approx. 297m
'] O$man Mcharam Street Crossing Point .| approx. 80m
El Kasabgy Street (along Zomor Canal) approx. 1,377m
Kordy Street Section

‘As shown in Basxc De81gn Drawmg EMU-S-01, this section will form the end

part of the Abu Nomros Main Collector line and will be connected to the No. 5

(B) Pump Station (using screw pumps w1th a dramage capacity of

190,000m3/day) planned by GOSD. Kordy Street is a narrow street with a
width varying from 5m to 7m and is lined with buildings right to the edges.

" The existing sewer line is buried at a depth of approximately 4m and is
* connected to the ex1st1ng No.5 (A) Pump Station (using centnfugal pumps
" with a drainage capacity of 30 000m3/day)

Osman Moharam Street Crossing Section:

This section crosses Osman Moharam Street which is a 15-20m wide
important trunk road connecting Pyramid Street, a major trunk road in Giza,

and the Konayssah District in south Giza.

Et Kasabgy Street Section

. This section consists of El Kasabgy Street running along the Zomor Canal, El
'Kasabgy Street connects Pyramid Street and the Project Site. It has a relatively

narrow width of 9-12m and is lined to the edges in some parts by buildings.
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2)

@

Demarcation Point Between Projéct-Related Section and Section Constructed
by GOSD '

The demarcatzon point between the sewer trunk hne to be constructed under the
Project and the sewer trunk line (Abu Nomros Mam Celiector line) currently
under construction by GOSD will be the manhole to be instatled at the end of
the P_rOJect -related sewer trunk line. Following completlon of the said
manhole, GOSDV'Will_connect their trunk l_ines' with the maﬁh_ole.

The demarcatiqn points between each of the 3 sections listed in Table 5-9 and the

-~ sections under construction by GOSD are shown in Basic Design Drawings EMU-

5-02 and EMU-S-03,

Sewer Branch Lines

in the case of sewer branch lmes, the materials will be’ prov1ded by the J apanese
side while the actual construction work will be conducted by the Egyptlan side at its
own expense. The planned routes for th_e sewer branch lines are described below.

a)

b)

Sewer Branch Lines (diameter: 300—600rnm)

These lines will branch off from the sewer trunk line and will be construcied
on the main road 'such as Macaroni Factory Street and Suke Street. The

| pianned routes for this type of branch line are outlmed in Basic Design

Drawmgs EMU S- 01 and EMU—MP~02
Sewer Branch Lines (dlameter less than 300mm)

These lmes will branch off from the larger branch lines (diameter: 300-

- 600mm) and their routes and pipe dl_ameters are d_escnbegi in 5-3-3 in line w1th_

the policies relating to the provision of piping materials described in 5-1-5-(4).

Fig. 5-9 shows.the e'xnected.ée'wége flow in the Project Site when the irunk and

branch lines are cqmple_ted.
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() .Construction Method and Type of Pipes
1) S..ewer Trunk Line
a} ‘Constrnction Method
i) The pipe jacking method will be qu:_d because of :the following reasons.

- = M the o_pen_—c'ut method is uséd, many protection works and detours 'will_
be réquired'along the planned route due to the presence of many
underground public services. In companson, the pzpe Jackmg method
will only require small snes to locate plts

- The groundwater level in the area is high. _'
- The ground is soft with.intric'ated snii léyers

- The. pipe Jackmg method will ensure the. safety of tall buﬂdmgs (4-6
storeys) which are built nght to the edges of streets,

- The pipe jacking m'eihod will minimise the potential for traffic jams and
nuisance acwmpanymg the constructlon work in view of the heavy
traffic at the planned construcnon snes '

i) The long span plpe Jackmg method (thh a span of some 110-200m) will be
~used for the Project to minimise the number of both Jacklng and recelvmg
pits in order to minimise noise and vibration hazards for local residents, to
‘minimise adverse impacts on traffic and buried public';v,ervices in the area
and to ‘l:(eep' the construction c0§t low. The locations of these pits are shbwn
in Fig. 5- 10. Following the completlon of the work, a manhole: will be
installed at each pIt location.
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iif). The actual consiruction method wiil be the slurry semi-ghield jacking
method which is a type of slurry pressure Jjacking method because of the
followmg reasons, '

- The selection of a method which is capable of dealing with various soil

| conditions is ﬁecessary due to the presence of groundwater at a depth of

1 3m below the ground surface and intricated clayey and sandy soil
fomaauons -

- This method will minimise the water drainage requirement during
construction work, thereby reducing the burden of introducing measures
to prevent ground subsidence. o

- This method will keep ground loosemng wa mlmmum to prevent
damage to ex1st1ng buildings and underground pubhc services and to
‘maintain their proper funcnomng

- Excavation and concrete work at the ground surface which could have
adverse effects on traffic will be mmlmlsed

- The impacts on focal residents and loc:'a!'trafﬁc‘will be minimised as the
ground structure necessitated by this method will be fairly small.

- This method have been proven both rehable and safe in the Omrania
West Pro;ect ' Co '

The mechamcal structure of the siurry seml-smcld method is lllustrated in
_ Fig. 5-11. This method involves the provision of a bulkhead in front of the

shielding machine to prevent collapse of the face. Slurry (epemflc gravity:

1.3-1.5)is poured into the space béhind the buikhead to give fluidity to the
_excavated soil there and to balance both the soil and water pressures at the -

“face.
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Fig. 5-11 Mechanical Structure of Slurry Semi-Shield Method

iv) Steel sheet piles or liner plates will be used for earth retaining purposes at
the jacking and receiving pits. The El Kasabgy Street section of the planned
sewer trunk line along the Zomor Canal is the longest section with buildings
consiructed right to the edges of the street. In addition, the street width is

_narrow in somne parts. Liner plates will be used at the pit loca.tlons at narrow
sections of the street squeezed by buiidmgs for earth retammg purposes
despite the relanveiy h1gh cost in order to secure passage for traffic
{pedestrians, vehicles and carts, etc.) and also to prevent damage to
bulldmgs, noise and vibration. Low cost steel sheet piles will be used at

'_other pit locauons along El Kasabgy Street and at the other 2 sections to
‘shorten the construction period and in view of the absence of the hazards
described above due to the availability of sufficient working areas.

v) The groundwater level in the Project Site is fairly hlgh and clayey and sandy
layers are intercalated. As aresult, accidents may occur due to heaving or
boiling during the pit constructlon stage. Ground improvement work will,

-~ therefore, be conducted to prevent such accidents in those places where
.safety must be ensured, such as areas around pit sites, pit bottoms and

“entrance part of jacking machine,

With regard to the Kordy St'reet.section, the distance between the bottom of
the manhole for the sewer line flowing into existing No.5 (A) Pump Station
and the top of the jacking pipe for the planned trunk line flowing into the
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No.5 (B) Pump Station wili be as small as some 50cm, Ground
m1provcment work will be conducted for the Iower side of the existing
manhole and surroundmg areas to prevent. accxdents due to subsidence or
dcformatlon of the existing manhole, in turn caused by loo‘:e ground due to
pipe jackmg work

Such ground 1mprovement will be conducted usmg cement grouting to
~ obtain the necessary strength and to prevent groundwater contamination.

b) Type of Plpes

Since the constriiction of the sewer trunk lme w;ll be conducted using the pipe
jacking method, the pipes to be used must be suitable for this method.

i} Pipes Subject to Examination

The foilowing types of pipe can be used for the pipe jacking method.

ductﬂe cast iron plpes

steel pipes _
prestressed conc:ete plpes
reinforced concrc_te pipes

1 R |

1i) Selected Pipes

_ The use of reinforced concrete pipes has been decided because of the
following reasons.

- Although ductile cast iron pipcs are superior in terms of dufability and
strength, thcy are more 'ex'peosii'.vc than r’cinforced concrcté pipeé In
addition, ductile cast iron pipes ; sultable for the pipe Jackmg method are

 not produced in Egypt

- In addltlon_ to the questlon'ablc durabélity, Stc_el_pipes are more expensive
than reinforced concrete pipes. ' '

- Whﬁe prestressed concrete plpcs are produced in Egypt each’ plpe is as
long as some 6m, requmng a largc pit and site. It wouid be difficult to

disturbances if these _plpes were selected.

- There is no precedence in Japan of such long prestressed concrete pipes
being used in association with the pipe jacking method, thus denying any
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prospect of using Japanese machinery. Consequently, there is no
guarantee that the constrction work would be completed on schedule.

- Reinforced concrete pipes are mass-produced in Egypt. They are both
cheap and sufficiently strong_and were used for the Omrania West
Project. The relatively short length of some 2.5m/piece does not requite a
large site, in turn making it easy to secure safe passage for pedestrians

| and vehicles. The use of these pipes will minimise disturbance and
hazards caused by'constructi()n work and there will be fewer technical
problems The Japanese contractor will be able to safely complete the
work on schedule as he will be thoroughly conversant with the Japanese
machmery to be used. ' '

2) .S_ewef Branch Lines
a) Coﬂétmdtion Method

The construction of the sewer branch lines will be conducted by the Egyptian
s:de at its own expense usmg the open—cut method while the plpmg materials
will be provnded by the .‘fapanese side.

b) Typeof Plpes

- Although both clay pipes and PVC pipes are believed to be suitable for these
 branch lines; clay pipes have been selected because of the following reasons.

- Widge'use of clay pipes as small diameter (less than 600mm) sewer pipes in
- Egypt.
- Less expensive than PVC pipes.

- Limited pfoductioh of PVC pipes in Egypt (maximum diameter of PVC
pipes doméstié_aiiy produced: 250mm).

D Examinatibn of Pipe Diameter, Gradient, Flow Velocity and Drainage Capacity

Manning's formula given below is used to examine the required pipe diameter, gradient,
flow velocity and drainage capacity.
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| Manning's Formula
Q=WaxV _
velxr?x1
n .
whete, Q -~ + flow rate {(m¥sec)
W,

A @ flowarea(m®) .
Wp : weited perimeter (m)

V- flow velocity (m/sec)

n ¢ coefficient of roughness -

R : hydraalic mean depth (m) WA/WP
I 1 gradient

D Abu Nomiros Maiﬁ Collec:tor Line

The plpe d1ameter and grachent etc. of the Abu Nomros. Mam Collector lme
planned by GOSD were examinied. Fig. 5-12 shows the samtary wastewater inflow
at the lowest point of each section to be constructed under the Project which is part
of the Abu Nomros Main Collector line. The requu'cd plpe dlameter and other data
collected on the baszs of this mﬂow volume are glven in Table 5- 10, indicating that
the planned sewer fac1l1t1es will be sufﬁment to meet the dramage requirements,

Table 5-10 Required Pipe Diameter and Gradient of Abu Nomros
Main Coliector Line Planned by ¢ GOSD

Point of | Flow RatetoMain| ~ Pipe | - Gradient. | ' Drainage | Q. 00
Examination (see{ Collector Line: Q, Diameter - Capacity: Q¢ @x 1
Fig. 5-12) - | - (m¥sec) L (mm) g (o) | (m¥sec) (%)
A 1.815 1,600 0.56 1987 91.3
B 2.225 2000 | 035 2348 78.1

C 286 T2000 | 035 | 2848 | 1004
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2) Sewer Trunk Line Planned Under Project

The plpe diameter and gradient, etc. of the sewer trunk hne planned under the
Project wm in pnnc1ple, conform to those of GOSD but will also be determined
based on a comprehenswe examination of the required ﬂow rate, dramage capacxty,
construction pe,nod economxcal aspect and workabxhty

The tentatlve Jackmg pipe dlametem agreed upon wnth GOSD are shown in F1g 5-
14. Followmg thorOugh exammatlon of the various factors involved, Plan 2 which
mvolves 2 pipe diameter types, i.e., 1,800mm and 2 ,000mm, has b-een selected in
view of the constructlon perlod ‘cost and minimum prospect of mechanical
breakdown of the Jackmg machmery This seiectlon necessxtates plpe d1amete1
adjustment as illustrated in Flg 5-13 for the El Kasabgy Street sectlon ‘where the
use of 2 2,000mm plpe Jackmg machine is planned to ensure punctual complet:on
of the work despite a plpe diameter of 1 6(}0mm plarmed by GOSD Based on the
compa:atwe study results shown in Flg 5-14, Plan A (concrete invert lined with
ac1d-re81stant bncks) has been selected with an adjusted plpe dlameter of 1 7()0mm

[Pl_an—A] Invert concrete + ,Ac'i'd-reista_nt brick

; ot ’Acid-résisfant”brick: lining: (_t='.150tnm) _
_ l/ Invert concrete (t=150mm) '
/ Jacking pipe ¢ 2000mn-

- Fig. 5-13 Pipe Diameter Adjnsnnent-'Wofk
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Table 5-11 compares the pipe diametet, gradient, flow 'velocity and di'ainage
capacity originally planned by GOSD for the sewer trunk lme in quesuon with
those adopted for the PIOJGC[ ' '

Table 5-1 1 Compansen of Sewer Trunk Line Spec1ﬁcauons Adopted

by G()SI) and the Project

o Ptpe ' <), Flow - Drainage Design L .Maximum.

" Section Diameter | Gradient | Velocity | - Capacity Flow. Flow.

o : . _ ‘ Velocity Volume

(mm) o) - | (mfsecy | (m¥sec) | (misec) | (m¥sec)
Ei Kasabgy Strect 1,600.]. 056 112 | 1es7 | ¢ 1 1815
GOSD | Osman Moharam Steet | 5450 | 035 100 ] 2848 | 0615 | 2225
Crossing Point _ _ ) . : -

Kordy Street 2,000 0.35 104 | 2848 2.86

¥l Kasabgy Street - 1,800 0.35 0.95 ‘2,151 : 1815
The | Osman Moharam Sweet | 5000 | ¢35 | 100 2848 | 0615 | ~2225

P_ro_lect Crossing Point s o _

Kordy Strect 2,000 0.44 1.09 - 3.405 . 286

3) Sewer Branch Lines

The des1gn drainage area ef the sewer branch lmes (diameter: 300- 600mm) is
shown’ in Fig. 5-15 Wthh also glves the pipe diameters and gradlents of these -
branch lines, decxded on the basis of the. size of the desngn drainage area. The plpe ‘
diameters and gradients of the branch lines (dzameter less thain 300mm) have been
similarly decided. These data are included in Basic Des:gn Dzawnng EMU- MP—OZ

(8) Manhole Design

The construction of manholes for the sewer trunk hne is mcluded in the scope of work |

- for the Japanese side. Design spemﬁcanons will be determined based on the Japanese |
sewer design standards and common manhole spec1ﬁcatzons used in Egypt, The
manhole design for the sewer branch lines will be based on Egypt:an standards as they
will be constructed by the Egyptian side at its own expense '
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1) Manhole Interval

The manholes will be installed in accordance with the standard intervais given in
Table 5-12. |

' ‘Tablc 5-12 Standard Manhole Intorvals.

Pil’e(ﬁi;")“e‘“ 300 orless | 301600 | 601-1,000 | 1,001-1,500| 1,650 or More

‘Maximum | ‘ ‘
Interval (mi) 50 B 100 | 150 200

Source: Gmde]me and Manual of Sewagc Facnlmes Design, Japan Sewage Assocmnon

Since. the pipe diameter for the trunk Ime planned under the PrOJect is 1,700-
2,000mm,; the maximum maahele mterval will- be 200m The location of manhole
will be decided takmg into- consideration the avallablhty of empty space in the
surrounding area, road w1dth necessuy to secure passage for traffic, access to
housing or shops and connection of sewer branch lines to the trunk line, etc.

2) Manhole Stru_cture

The internal manhole measurements have been decxded as shown in Table 5-13
pursuant to the Japanese sewer facilities standards and the manhole measurements
for G()SD prole_ct and taking the diameter of connected_ pipes into consideration.

Table 5 13 Intemal Manhoie Measurements

Pipe Diameter (mm) - Secnon g _ ‘Measurements (mm)
1,700 (after " ElKasabgy Street

adjustment) | (approximately 499m) | mldway pomt 2 1{}0 x 1, 800
1800 L : '(agrlézs;g%éj g;gn) _\.onnecuon pomt 2, 100 x 2 100

Osman Moharam Street
* (approximately 80m) 'mldway pmm 2 600 X 2 000

2 000 Kordy Street -~ connectlon point: 2,600 x2,600 -
’ (approximately 297m)
Marhole at inlet-to No.5 .
(B) Pump Station 3,000 x 3,000 :

The manhole structure is shown in Basic Desigh’DraWing EMU-S-05. The internal
walls of the manhole will be-lined usmg ac:d-resmtant blue bricks to prevent
corrosion by harmful acid. R '
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- {9) Basic Design .Drawings

The Basic Design Drawings for the sewer facilities to be constructed under the Project
are listed below.

EMU-S-Ol Plan for Sewer Facilities

EMU-S-02 Plan for Sewer Trunk Line (No.1)
EMU-S-03 Plan for Sewer Trunk Line (No.2)
EMU-S-04 Profile of Sewer Trunk Line
EMU—_S-OS Manhole Structure (No.1)

EMU-S-06 _ Maihioie Structure (No.2)
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REGEND .
e} PROPOSED SEWER TRUNK LINE (REINFORCED COMCRETE PIPE Y
Benw B o SEWER TRUNK LINE (TO BE CONNECTED OY THE EGPYTIAM SIDE)
i PROPOSED MANHOLE
NOTES

1. FOR THE LOCATION OF ROUTE~3, SEE DRAWING NO. EMU~5-01, .

2. FOR THE LONG!TURINAL SECTION OF THE PROPOSED TRUNK LINE, SEE DRAWING
HO. EMU-5-04,

3. FOR THE DETAIL OF PROPOSED MANHOLES, .SEE DRAWING NO. EMU-5-05.
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