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2. NONRIDILES

Six (6) boreholes were done in Omrania West, and four (4) in
Mounira ¥West in locations as shown in Figures A & B.

Manual equipment and caisson of diameter 150 mm were used, and
excavation depth was up to 6 meters in all the bareholes.

Disturbed samples were taken from each of the cohesjve clayey
soil and cohesionless sandy soil at every 1 meter or at the
change in layers.

Initial and final groundwater levels were observed for cach

bovehole and a sample of groundwater was taken fram each borehnloe
for chemical analvsis.

3. 8011 NATURRE

Fei'ld and laboratory analysis were done for soil samples taken
out from the boring, and accordingly the soil was classificd into
layers, as shown in figures 1 to 10. Sections shown in these
figures show that the soil characteristics are generally as
iollows:

First: Omrania West

3.1 Borehole {l1): Salam street.,

Al Natural ground level to a depth of 1.5m;
Fill composed of lime c¢hips, sand, and pieces of red
bricks;

n. L.im to 6.0m {end of boreholel;

Brown silty clay.
3.2 Dorehole (2): MHakim Morgan street

A. Natural ground level to a depth of 2.5m;
I'ill composed of (silt, lime chips, red bricks, and

sand) .
B. 2.5m Lo 3,5m;

Brown sandy silt and traces of silt.
C. d.5m to-6.0m {end of borehole);

Brovn silty clay.
3.3 Borehole (3): Madaress street

A Natural ground level to a depth of 1.5m;

Fill composed of ¢(silt, lime chips, and red bricks).
B, 1.5m to 4.5m;

Brown silty clay and traces of lime chips.
C. 4.5m to 6.0m (end of borehole);

Drown eclayey silt and traces of fine sand.

3.4 Borchole (4): Moasskar st. and Madaress st. intersection

i Naltural pground level to a depth of 1.5m;
Brown clayey silt and traces of lime chips.
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B. 1, a&m to 2. sm:

Brown sandy silt and traces of clay
C. 2.5m tn 4.5m;

Brown silty clay and traces of lime chips,
n, 4.6m to 6.0m (end of borchole):

Brown sandy silt and traces nf clay.

3.6 Borehole (5): Eshterakia sireel

A Nalura) ground level to a depth of 1.5m:
Brown clayey silt and traces of (lime chips, red
bricks, and sand).
B. 1.5m Lo 2.5m;
Brown sandy silt and traces of clay
C. 2.5m to 6.0m (end of borehole);"
Brown silly olay,

3.6 Borehole (6): Al Ahed sireet

A Natura) ground level to a depth ot J.5m;

Brown clayey s311 and traces of (fine sand, lLime chips,

sand, and red bricks).

B. 1.5m to 4.5m,
Fine brown sandy silt.

C. 4.6m to 6.0m (end of borehole);
Brown silty clay.

Second: Mounira Vest
3.7 DBorehonle (1): Noaman Abou Zahra stireet

A, Natural ground level to a dapth of{ 3.5m;
Brown clayey silt and traces of (finc sand and lime

chips).
B. J.6m to 5. 5m;

Brown silty clay and traces of lime chips.
C. H.5m Lo 6.0m (end of borehole)};

Brown clayey silt and fine gilicious sand.
3.8 Borehnle (2): alone Sawameaa Mailway

AL Natural ground level to depth of 1.5m;
Graded silicious sand and traces of (silt and ]llme
chips) and some gray sand chips.

B. 1.5m lao 6.0m {end of boreholel;
Clayey silt to brown silty clay and traces of ({ine
sand and. lime chips).

3.9 Borehole (3): along Sawameaa Ralilway

AL Natural pground level to depth of 1.85m;
Fill compnsed of (silt, sand, thin gravel, vegelalion
roeols, and lime chips).

3, '.5m to 2.4m;
Brown silly clay.

(-:l 2-"'[“ {.n ﬁ.dm. i
Nt*vwn clayey stlt and some red bricks chips,
D. 3.5m to §.,8m;

Brown silty clay.
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E. 5.5m Lo 6.0m (end of borehole);
Brown sllt and some fine sand.

3.10 Borehole (4): Mohamed Aly Osman street

A Natural ground level to depth of 1.6m;
FI11 composed of (sand, red bricks picces, lime slone,
pieces of pottery and plastic).
B. 1.5m to 2.5m;
. Brown silty clay.
C. 2.5m to 3.5m;
Fine siliclous sand and some brown sillt.
D. 3.5m to 6.0m (end of borehole);
Brown silty clay.

Third: Groundwaler level at Omrania West

The following lable shows inttial and final groundwaler levels
for Omrania West from the present natural ground level:

Table (1)
Borehole No. Initial Level {(m) Final Level {(m)
1 4.50 2.80
7 2.00 1.10
K] 5.00 2.00
4 4.00 1.8¢Q
5 2.50 . 80
4§ 2.50 1.10
Fourth: Groundwater level at Mounira West
Table (2)
Borehole Nuo., Initial Level (m) Final level (m
1 4,50 2.9%0
2 4.00 2.40
\ 4.20 1.90
q 4.256 1.80

4, LABQRATORY TESTS

A. Grain Size Distributjon

The grain size distributiuvn curve was prepared using the standard
sieves for a number of samples that represent the sandy soil,
The results are shown in figures 11 to 14.

The above mentioned results were used to determine lhe accuracy
of the layers previously made by visual inspection of the
samples,

B. Atierberg Limils of Spil

The teéts Lo determine the Atterberg limits and the natural
meistiure content were done on samples‘representing the clayey
soil. The results are shown in the figures (15) to (19).

The above mentioned results were used in classification of the
clayey s0il by the Casagrande method, as shown in figures 20 and
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21. A summary is given in the fellowing table:

: "Table (3)
First: Omrania West )
RHorehole No, Sample Depth (m) Classificalion
' by ASTM
1 3.00 CH
2 : 5.00 CH
4 4,00 CH
Srennd: Mounira West . :
{ : 3.00 ' ci
3 §.00 CH

C. Permeabilitly Factor

It is suggesied to use Hazen eguation to calculate permeability
factor for sandy soil;

2
k =Cd mm/seac
10
vhere d v effeclive dimeter of particles in mm, and value taken

10
directly from grain size distribution curves.
C ! constant of value between 8 - 12 for poor graded sand,
and 6 - 8 for well graded sand,.
: -6 -8
Fonr clayey soil permeability factor ranges between 10 to 10
mm/sec.

The above mentioned values are approximale, and it I8 noted that
in case of makKing a detailed soll study for Lthe project it is
necessary to practically identify the actual vaiue.

b. Resulls of Groundwater Chemical Analysis

The following table shows the chemical analysis for a sample of
groundwater from each of Omrania West and Mounira West
respectively.

Table (4) Chemical Analysis for Groundwater from Omrania West

Filirst: Sample Data
1. Location . Omrania project
2. Borehole No.: §

Second: Physical Analysis

1. Sample color after filtration: transparent with no color
2. Color of suspendecd so0il: light brown

J.. Bample odor: ordinary with no organic or perfumed odor
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Third: Chemical Analysis

Snria} Chemtcal composition ' Term ppm
] Tolal mineral salts dissolved by sample variaus 2050
evaporation after filtration at temp. of salts
105 C
2 Total alkalinity as sodium carbonhtes by Na2 €03 1314

agranfe methane indjcatior

3 Sodium chioride using Mohr method (silver Na CI 419
(silver nitrates)

4 Sulphates in form of sulphate trioxide by -SOB 210
seltling in barium sulphate

5 ltydropgon numhvi for waler (inverted loga- log 1/(H+Y 7,14
rillim of positive hydrogen ians) by clec-
trochemical method

Table (B) Chemlical Analysis for Groundwaler (vom Mounira West

Fitrsl: Sample Data
1. Locatlon ¢ Project at Mohamed Aly Osman street
o2 BO]‘ChOjQ No . ) . R L I T T T

second: Physical Analysis o

1. Sample color after filtration: transparvent with no color
2. Color of suspended soil: Yight brown

d. Sample odor: ordinary, with no organic or perfumed odor

Third: Chemical Analysis

Serial Chcmica] composi Lion Term ppm
] Total mineral salts dissolved by sample VYarious 870
) evaporalion after {iltration at temp. of salts
106 C :
2 Total alkalinity as sodium Larbonateq by Na2 C03 540

nrange mothane indicator

3 Sedium c¢hloride using -Mohr method (silver Na ClI 140
(silver nitratesg).

4 Sulphates in form of sulphate trioxide by 503 90
settling in barium sulphate ‘

[&4]

Hydrogen number for water (inverted loga- log L/(H+) 7.12
rithm of positive hydrogen tons) by elec-
trochemiecal method

5. SUMMARY

Boreholes numbering 6 and 4 have been drilled for each of Omrania
West and Mounira Wes!, up to 6m per borehole for the purpusae af
oblaintng preliminavy information concerning soil layers, and
Aroundvaler initial and final levels. Some Jaboralory tests wore
done and results showing various soil layers properties were
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obhtained.

In ganoval, in tolal this study is a preliminatry ono fov
guidance, and it is noted that it is necessary .to undertake a
delailed study at the stage of detailed design (working dvawings)
for excavation shoring and water extraction, especially in tlhe
case 0{ deep excavations, due to the large area of bolh sites.

Prepared on 23 April 1988
Dr. Fng. Mohsen Mashour
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DEFINITION OF IDENTIFICATION
TERMS AND SYMBOLS

A e e o ot i o Yt et S oo
e L

Gravel

Sand

511t

Clay

Loam

Sand Stona

Lime Stons

Peat or Organic makttar

Fill

Definjtions of Terms ldsntifying the Composition
of Granular Solls

Proportion Definling Range of
Terms Percenteges by Welght
frace 1 to 10
Soms 10 Lo 20
Adjective 20 to 35
And 35 to 50
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{111 )

Particle Size Classifcatlaon

N Nominal diasmeter
Description (mm)
CoBBLES more than 60,0
Coarss 60.0 to 20.0
GRAVEL Medium 20,0 to 6.0
Fine 6,0 to 2,0
Coarse ‘2.0 te 0.6
SAND Medium 0,6 to B,2
Fine 0.2 to D,06
: Coarse D.06 to 0,02
SILT Medium 0.02 to 0,006
Fine 0,006 to 0.002
CLAY leas tban 0,002

( I¥.) Uhifled Classification System
In this system, each soll 1ia éllottad two lettersy a prefix
depending on the predominant perticle size, and a suffix

related to the enginesring propertiss.

Soi} '

Coarse grained Fine gralned

/ \ \Q&ﬂ}?ﬁﬂﬁffffi’

Gravel (G) Sand (5) 511t (M) 1inoryaniec Clay{(C) DrgaTic ?é§t
or clay
W=wpll graded(cd>6 for § or»6 for S 1{c£13)

P=poorly grsded(not meeting all requirsments for U) FFix ) rg !
C=labith some clay(fines 2% & PI aboue.A—Line;

M=W.uith some si1lt(Finesdi2% & P1 belou A-Lins

F=U with excess fines
L=low plesticity (LLLISBE)
I=intermedliate plasticity

(354<LLLE0%)
H=high plasticlity (LLYS50%) '
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i1il

( Vv ) stats of Compation of Cohesionless Solls in

Terms of SPT

e e

Aesults

N-value(no.

13

of blous for State of ' Equivdlent
1 Ft compaction |Reletive density R, value of ¢
penetration) (approx.)
1 -4 Very loose | 0.00<R,¢0.15 } o
. ' -30
#0 ~ 30 Medium dense| 0.33 <R, < 0.67 30 - 35°
30 - 50 Dense D:67 <R € 0.85 38 - 4g°
> 50 Usery denss D.B5 <R, $1.0 40 - 45°
( VI ) Consistency of Cohesive Solls in Terms of
SPT Results
N-value{nu.
Unconflned
Dr"bl?t's For S5tate of .ConSj.BtBnB}' compregsiug
trength, q
trat compaction s gth, q
penstration) (Ko / ci2 )
<2 Vary soft £0.25
1c<‘0‘5
2 - 4 Soft 0.25~0.50
4 - B Meadium U.Sélc<0.75 D.50-0.84
8 ~ 15 StifF 0.75¢1,< 1.0 1.00-2.00
15 = 30 Very stiff | 2.00-4,00
I.> 1.0
> 30 Hard S 4.00

( VII ) 1~ Description mede for borehols logs is based -on

2- No warranty ls.glven that the informetion shoun

the examination of soll samples obteinad by bering

contractor,

represents conditions bstween boreholas.
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::i“|Q;|E§§\ THE BASIC DESIGN STUDY TEAM ON THE DROJECT FOR
: OMRANIA WEST AND MOUNIRA WEST WATER SUPPLY AND SEWER
UPGRADING, GIZA CITY IN THE ARAB REPUBLIC OF EGYPT

Relf. Nuv, : YEC-CA)-L 20

Date v /4 June, 19838
Hr. Fouad Khalijl

Mayor of Giza City
Giza Governorate

Ref 1 The Project for Omrania West and Mounira Wesl
Kater Supply and Sewer Upgrading, Giza City

Sub ! Submission and Request of Approval) on the Field Report

Dear Sirs :

The JICA basic design study tcam on the project for water supply and
sewer upgrading in Omrania Wesl and Mounira West, Giza City has execuled
site survey, colleclion dala and informalion, and consultations with the
atthorilies concerned about the study area, the contents of the sludy, the
basic deslgn condilions, and the conceptua! plan and [igures of waler supptly
and sewer upgrading irom 12th May to 16th June, 1988 while recelving your
deepest cooperation, advice and support, ’

Ye made lhis field report based on the site survey and consultations
with the authorities concerned and so forth,

We would like to submit this report in order to receive your

understanding and approval about JIiCA proposed waler supply and qewer
. upgrading plan.

The drafl final reports of the project shall be prepared based on lhe
field report, your commen!s and recommendalions on the report, lhe delailed

study of data and informalion and consultation with Lhe Japanese authorjlies
concerned.

The draft final reports are lo be submitled at the beginning af Augusl,
1988, and explained and discussed by JICA study leam in order to receive
your understanding and approval. Therefore, we would !lke 1p reguest your

approval about this reporl and the comments if you have any by 16th June,
1988, :

Your kind cooperation would be highly appreciated.

Yours sincereiy,

~fh:€i;;c’”“’_p_
Nyousitke Teranishi '
Chief of Consulling Team

- 245 - for Basic Design Study
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THE BASIC DESIGN STUDY
ON
THEE PROJECT FOR OMRANIA WEST AND MOUNIRA WRST
~ WATER SUPPLY AND SEWER UPGRADING, GIZA CITY
IN _
THE ARAR REPUBLIC OF EGYPT

FIELD REPORT

JUNE, 1988

JAPAN INTERNATIONAL COOPRRATION AGENCY
(JICA)
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CONTENTS OF FIELD REPORT

Summary of Senpe for Basic Design Study
. ltems to be Confirmed by Giza Cily

Reparts submitted to the Aulhorilies concaerned

= Conceptual Plan nf Water Supply Main Line Omrania Wesl, Giza
City

~ Conceplual Plan of Aqueduct over El Zomor Canal fnr Waley
Supply Main Line

- Conceptual Plan of Jacking Method al Pyramid Sireet Crossing
far ¥Waler Supply MWain line

~ Concoptual Plan of Jacking Methnd at the State's Railway-
Crossing for Waler Supply Main Line

- Concoplual Plan of Sewer Main Line and Improvement nf Amina
Mohamed Pump Station for Omrania West, Giza City
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1. Summary of Scope for Basic Design Study

1-1 Omprania ¥West

Seope of the basic design study for Omrania Wesl is summarized as
follnwg:

(1) “To perform the basic design for waler supply and sewer main lines, Lhe

Proposed routes of which are shown an Fig. G-1,
{2) To study the improvemenl-of Amina Mohamed Mump Slatiaon.

(3) Te sindy the supply of necessary pipe cleaning facilitics for sewer
lines.

(4) To sludy tha'possibilily of piping materials supply for water and sower
network branch lines, provided 1ha! the plan and the budgelt are
avallable for Lthe installation of pipes by the Fgyplian side.

1-2 Mounira West

Forr Mounira Wesl, technical recommendalions will be made based on ihe

collected data and information frem the authorities and consultants
concerned, and sile reconnalssance.

Such recommendations shall be included in our final reporl and used Lo
suppart the Egyptian side request for grant aid to be exiended to
Mounira West as the nexl project in the future.

2, Ttems to be Con{irmed by Giza City

te would like to canfirm the following basic cendilions for the
estimatinn of construciion cost, the recommendation of this grant aid
project to JICA and the Japanesc authorities concerned and so forth.

(1) Provision of the folloving lemporary land for a construelion liason
effice (hereinaftor referred to as "the nffice™), warehouse, slock
yard, eta. in Omrania West during Lhe construclion period.

2
Appraox. 2B0-m- LU0.n 2000 ~— - d oan

(2) Provision of access roads from the office ta the main road, \f
necessary. . ‘ '
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(3) Provision nf the dumping yard for he disposal of surplus soil from
excavalion work,

The Uransportalion distance from the projecl sile to Lhe dumping yard
is;

Approx, 28 km

(4}  Pravision of the dispusal place for the removal of groundwater from -
oxcavalion workh.

The transportation distance from the project site io the disposal plaoe
is,

-

~

e,
Fl

ADP!'D.‘Z. ‘ km ( —'Z .90).»’:\4 oAt / 3

{6) Proper mainlenance and effecltive use vf facilities constructed and
equipments (including the trash removing equipment and grit removing
machine) to be supplied under the Grant.

(6) 1In case thal lhe Japanese Government will supply the piping malerials
for water and sewer nelwork branch lines in Omrania West, the budpot
for inslallalion of the pipes shall be sceured by the Evgplian side,

{7) V¥e are planning to use, for the mos!t parl, the construction materials
and equipmenls available in Lhe Grealer Caira regian,

However, some conslruclien materials and equxpmontq are nol available
for the following reasons!

- They are nol in Greater Cairn,

~ 1L is very diffigult to get them in Greater Caire,

-~ 1t is doubt{ul to maintain the desired safety and quaiity nf
facilities to be construcled, and/or the construclion schedule.

Therefore, we will bring lhe foliowing malerials and eanipmenl from
Japan. Necessary measures shall be taken by Giza City for Llhe
Contraclor to byring Lhem in Fgypt without any lrouble and/or delay.

= Jacking machine and ancillary equipmanls

~ Vibro hammey of low vibralion

~ Cenlriftougal reinforeesd copercle pipes for inlermediale jacking

= Ancillary materials of cenlrifugal reinforeed concrele pipes e,
cannection materials, rubber materials

- Strenpth test machine of exlernal surface for centrifugatl reinforcod
cancrete pipes

~ Al filtings nf ‘duetile cast iraon pipves e.g., bends and valves
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H

All fittings af duclile casl iran pipes e.g., bends and valves

AVl filtings of cas! iron pipes a.g., bends and valve
Sheel pile

Groutling materials for soil stabilization, and so on

1

(8) Submission of delailed construclion schedule for Llhe Coniract 204,
by sections, in Mounira Wes! exrcuted by Ambric. :

{9} in order to keep'lhe‘conslrucllon schedule which is very lough, the
jacking work shall be executed for about 16 hours per day by lwo
shifl system, if necessary.



Fig. 6 -1

PROPOSED WATER SUPPLY AND SEWER MAIN LINE
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THE BASIC DESIGN STUDY
, ON _
THE PROJECT FOR OMRANIA WEST AND MOUNJRA WEST
- WATER SUPPLY AND SEWER UPGRADING, GIZA CITY
. IN
THE ARAR REPUBLIC OF RGYPT

CONCEPTUAL PLAN OF WATER SUPPLY MAIN LINE
FOR OMRANIA WEST, GIZA CITY

JUNE, 1988

JAPAN INTERNATTONAL COOPERATION AGENCY
(JICA)

M\ 13 UNE  BUTTERFLY VALVES SHALL BE INSTALLED ON PIPE OF
DIAMETER. 400mm OR MORE.
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MAIN BASIC DESIGN CONDITIONS OF WATER SUFPLY MAIN PIPES

1, Main basic design conditions of waler 5upply main pipes are as fnllows:

() The rnuleq, diameter and conncction pnlnlq of JiCh proposed water
supply main lines are decided based on the layoul in World Bank
Report prepared by Sabbour on Seplember, 1987, for Omrania West
Water Supply and Sewer Upgrading Project.

Thereinre, water supply main lines proposcd by JICA are the same
as above except:

1) The route in Orouba sireecl belween nhafru slreel and I
Talaliny streel; and

2) Roule around lthe tabacco faclery between El Zomor Canal and
state's rajlway.

(2} The routes of the water supply main pipes are as shown on
the atiached Fig. LD-1.

(3)  Pipe diameter will be of 800mm.

(1 Pipe materials will be ductile cast iron'pipes made in Egypl:
axcept all fittings, valves and accossories.
All fitlings, valves and accessories will be made in Japan.

{5) T~shaped joinls (push-on joints) will be used.

{G) Standard earlh covering shall be of 1.2m.

(7 Ancillary equlpment such as air valves will be Inslalled in
principle in lhe following spacing.

P valves
Butterfly valves shall be installed on pipe of

N
)

diameter 400mm or more,and sluice valvés shall be

insta led oh-those of lesser diameter as shown on

Fig ST-1 and 2.
}  WYashoul valves (Washing valves)

Hashout valves shall be installed al lowesi poinis such as
valve chambers construcled in jacking and receiving pits as
shown on Fig. 37-3,

3} Air valves

-~ 253 -



3-1

3-2

Air valves shall be inslalled at cerlain points in mains such
as aqueduct.

In case of pipe diameter over 400mm, double opening air
valves shall be used as shown on Fig. ST-4.

4) Fire Hydranls

Fire hydrants shall be installed at intervals-of 100 - 150
melers as shown Fig., LD-2 and 3,

A fire hydrants shall have two (2) nut—puis of 10 - 15
liter/sec as shown on Fig. ST-5.

6) Safety valves

Safety valves shall be installed lo saieguard against
unexpected increase of pressure,

Conceptual plans

Please refer to Fig., LD-1 - 3 and ST-1 - 7.

Study

on the Mecessity of the Booster Pump Statlon

Reguest from GCYS

Regarding the waler pressure at the connection points of the exisling

and new waler supply maln lines, GCWS requested to confirm the
following:

(1)

(2)

Study

(1)

(2)

{3)

Coprdination between the master plan of Weslt Germany {prepared by
GKW consultant) and World Bank report (prepared by Sabbour);

Confirmalion whelher the exisling water pressure in the study
area is sufficient, conducling walter pressure test,

by JICA

The study of the coordination shows thalt there is no discrepancy
belween hoth plans.

Although GCWS Lried Lo prepare the water pressure test, the Llesl
could not be done due to the lack of the lest equipment,

In order to confirm the water pressure, we carried out the study
of waler level of the existing Pyramid elevated water reservnlr
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No.2. . ascd on the dala and informalion of Llhe master plan of
Wesl Germany mentioned above. '

The result are as follows:
1) During the day Llime, the reservoir oflen becomns ampty.
2) During the night, il vsvally comes to be full,

Taking inlo account Lhe above facts, il is considored thal the
actual pressure does nol meel the design pressure of Lhe Sabbour
repontt,

Yoreover, in case thal booster pump slation is installed and
waler is transfer to the Study Area, the water supply to the
reservoir decreases as shown on Fig, WG-1,

This may cause Lhe decrease of water supply volume to lhe area
served by the reservoir,

3-3 Conclusian

Through the above study, we came tn conclusion that the bouster pump
station is not required for the following reasons:

{1 Inslallation of hooster pump station may cause negalive effect on
the water supply in the outside of the Study Area, especially the
area served from the reservoir,

{(2) Water supply sysiem will be upgraded hy the imprnvameni nf Embaba
Waler Treatment Plant by West Germany to be completled in 1992.
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FIG. ¥G-1  WATER FLOW IN CASE OF THE INSTALLTION OF BOOSTER PUMP STATION
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MATN BASIC DESIGN CONDITIONS OF AQUEDUCT

1. Main basie'design conditions of aqueduct are as follows:

(1) Typical secltion of canal

o
v Aol wn Ty B/ 282

-  ¥Width of the bed 12m

Co High waler Jevel P 19.25m above mean sea water level
- Level of the bed : 16.58m above mean sea water level

- Depth of water v 2.67m
- Side slope of lhe canol I B (=450)
- Distance from standard polnt @ approx. 3.06km

{(2) Minimum clearance belween the boltom level of the dqueducl and
high water level : 1.0m

‘ . AL

}) AQUERUCT. 55 A v R 20,
- ~
3
Pﬁﬁ{bdﬁfngfxﬁdfﬁ X

(3) Rehabilitation and/or explanalion of canal onil
(4) Conditions and/or conslruction period of agueducl @ nil

Ductile cast iron
Structural steel

(5) Pipe materials of aqueduct
Other materials of agueduct

- e

2. Conceptlional drawings and/or figures of aqueduct are as shown on Figure
No. AQ-1 - AQ-3,
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CONCEPTUAL PLAN OF JACKING METHOD AT PYHAMID STREET CHOSSING
FOR WATER SUPPLY MAIN LINE

1. Rasic desifrn condilinns

VThe hasic désiﬁn canditions of waler supply main pipe Yines at the
ernssing af lhe Pyramid stireet are as follows:

(1) The routes of water suppiy main }ines are as shown bn Fig. RD-) -
q.

(2) Pipe diameter shall be of GOO mm.
() Pipe materials shall be ductile cast iron.

(4) Considering lhe following conditions, jacking melhod shall be
applied:

1) The Pyramid sireet §s a principal trunk road where lraffic is
very heavy,

2) It is difficull Lo presume the positions and diamelers of Lhe
extsting underground services exactly.

3} The depth of excavation will be about 3 melers in
consideration of the location of the existing water supply
pipes, sewer pipes and electrical cables.

4) V¥hen open cut excavalion melhod is used, the existing

facilities shall be prolecied and/or removed for the
construction, if necessary.

(5)  Auxiliary eaquipmenl al lhe chamber constructed in jacking and
receiving pits are as fn)lows:

1) Alr valves shall be inslalled near the henl-up pipes,

2) Sluice valves and wash-nut valves shall be installed near (he
pipes bent downward,

2. Conceptual pians

Please refer te Fig., MD-1 - 4,

-1~
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CONCEPTUAL PLAN OIF JACKING METHOD AT THE STATE'S RAILWAY CROSSING
FOR WATER SUPPLY MAIN LINE

Dasic NDesign Conditlang

The bhasic design rondrl:nns of waler supply main pipes al ihe crossing
of the rajlway are as fnllows:

(1) The rouleq of waler supply main pipes are vrnqsinp right angle 88
shown on Flg., RW-1 - 3,

{2) Diameter of pipe ave as folluws:

1) .VWater supply main pipe ¢ 600mm
2) Sluoeve pipe 2 1200mm (lwo Limes of waler supply
pltpe)

{(3) Materials of pipe are as fullows:

1) Water supply main p\pv ¢ Ductile cast jron
2) Sleeve pipe ' ¢ Cenlrifugal reinforced concrete

(4Y  The construction method shall be jacking method lo keép the
safely of railways,

(5) The'jacking pit near the lobacco factory shall be applied ithe
sheel pile.

(6)  Receiving pil near the lpypl Aswan Slreel shall be applicd lhe
finer plale (o prevent Llhe damage of the existing electiric cables
above the receiving pil during the construction of the pil.

{7} The soil improvemenl made by cemenl milk will be applied lo keep

the safely of shealhing and prevent the lecakage of underground
water into the regelving pit.

{8) Auxiliary equipment al lhe chamber installed in the Jacking and

receiving pits, and connection point of the existing pipes are as
follaws:

13 The air valves shall be installed nearv the bent-up pipes.

2) Sluiee valves and wvash-oul valves shall be installed near Lhe

nipes benl downward,

- 268 -



) Sluice valves shall be inslalied neoar lhe connection point of
the exisling pipe 1ine (Dia 1U00mM)

Concaplual Man

Please refer Lo Fig. RD-1 -5,
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CONCEPTUAL PLAN OF JACKING METHOD AT THE STATE'S RAILWAY CROSSING
FOR WATER SUPPLY MAIN LINE

Basic Design Condilions

The basic design conditions of water supply main pipes al the crossing
of the tallwa} are as follows:

(1) The routes of waler supply maln pipes are cross;ng right angle as
shown on Fig. RW-1 - 3.

{2) Diameler nf pipe are as follows:

1) .¥Water supply main pipe : 600mm
2) Sleeve pipe P 1200mm (lwo limes of waler supply
pipe)

{(3) Materials of pipe are as follows:

1) VWater supply main plpe v Duetile cast iron
2) Sleeve pipe ‘ ¢ Centrifugal reinforced concrete

{(4) The consiruction method shall be jacking methed ta keep the
safely of railvays.

{H) The jacking pit near the lobacco factory shall be applied the
sheet pile. '

{(8) Recelving pit near the Egyp!t Aswan Streel shall be applied the
liner plate to prevent lhe damage of the existing electric cables:
above lhe receiving pit during lhe construction of the pit,

{(7) The seil improvemen! made by cement milk will be applied Lo keep
the safety of sheathing and prevent lhe leakage of underground
water into the receiving pit.

(8) Auxiliary equipment at the chamber installed in the jacking and

receiving pits, and connection point of the. existing pipes are as
follows:

1) The air valves shall be installed near the bent-up pipes.

2) Sluice valves and wash-out valves shall be installed near the
pipes bent downward.,
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) :51uice valves shall be installed near the connection point of
lhe existing pipe line (Dia 1000mm)

<

2, Conceplual Plap

- Please fefer-lb Fig. RD-1 -5,

-9
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1. SEWER MAIN LINE
i-1 Design Conditions
(1) Design paramnlers

Following design pavameters are dclelmined mainly based an
Sabbour's reports

- Hux.‘waldr eonsumplinon D200 1il/cap. /day

- Area i 58,82 ha{=140 feddans)

= Popplatinng at 2010 ¢ 175460

- Max. discharge v 6.9 lit/sec/ha

- Design flow : 1 6.9 x 2 =13.8 lit/sec/ha
- Coefficient in Manning formuia : 0.013

= ¥Yelocily of flow : 0.6 -~ 1.1 m/sec

(23 Materials
1) FPipes for jacking melhod

- Slandard pipe :
Epyplian made centrifuvgal reéinforeed concrete prpp for
jacking method shall be used.

- Pipe for intermediate jacking
Since lhis pipe has special features and 1t is not
available in feypt, t1 shall be brought Ivem Japan.

2) Pipes for connecting lo existing sewer line

Vitrified clay pipes shall be used.

1-2 Condition of Exisling Sewer System

As shown -an Fig.1l, existing main lines are running along El Hospital
St., Taameer 3L. and E}l Talaliny 5L, The diameler of Llhe exisling
main 1ines{Dia.225mm - Dia. 375mm) are too small to serve Lhe gewage in
the Study Area.

Rough check for the presenl populalion shows Lhal Lhe sower Jine
running alung E) Talaliny SU. and Amina Mohamod St. are copsidored
overloaded.
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For -the future popu]alihn(al 2010), all ihe main lines will be’ @
overinaded unless the exisling sewer system is upgraded.

Proposed Sewer Svslem

(1)

(2)

(3)

Rnule plan

In order (v npgrade Lhe sewer sysleom su lhat ihe &xisllnﬁ and
expecled overlonading can be eliminated, the new main lines shall
be provided as shown on Fig, 2,

Longitudinal seclions uf the proposed main line are shown on Fig
-1~ 6~7. LINE () and LINE (® cover lhe area to the south of
El Hospital St, LINE © 15 a transfer line of collected sewer
in LINE (® and LINE @, and covers the area along Taameer St.
LINE (O and LINE ® cover the area between El Hospital St. and
El Talatiny St. LULINE F is served as a t{ransfer line far LINE
@® to LINE ® and lead to Amina Mohamed Pump Station. ‘

Conslruction malhnd

Pipe jacking method shall be applied Lo all the new main lincs
for the following reasons;

- Many existing underground scrvices are oxpacted.
- Open-air markels almns! accupy the strectis.
- Traffic{cars ond pedeslvians) is heavy.

Pipe diameter
The required diameter of pipes calculated using lhe design
paramelers ranges 400mm to 1200mm. However, Lthe diameler 1200mn

shall bhe adopled for the new sewer main Jines., The reasons are;

- Unexpeeled flow by solf-help and from lhe oulside arca of Lhe
Study Area oan be cnvered.

- Manual pipe cleaning can be achieved,
- In case scveral diamelers are uscd, different lypes of jacking

machines are required. This will cause the delay of the work
and Lhe increase of lhe construction cost. '
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i~5

Conneclion tn Exisling Sewer
Method for connecting the proposed sewer line to the exisling sewoer
line is shown on Fig.3 (lhe location of connection are shown nn the

altached drawing "OMRANTA WEST ~ PROPOSED MAIN LINE").

Backdrap connéclion shall be provided when dropping deplh is over 1.2m.
The detail of backdrop conneclion is shown nn Fig.d,

The diameler of new conneclion pipe shall be onc pipe size frealey Lhar
exisling sovwer,

Manholes

Manholes to be used shall be hlue brick lined reinforced concrele as
shown on Fig.5. For fulture pavement and olher services, precast

-conerele reducer(H = 1.0m) shall be used,
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[MPROVEMENT FOR AMINA MOUAMED PUMP STAT|ON

Presenl Conditiuon

As mentioncd in Lhe previous saction, all the sever in the Study Area
flow inlo-Amina Mahamed Pump $lalion.

The existing layoul of the pump station is shown on Fir.7. Al presant.
there 1s no equipmenl for removing ity trash such as plaslic
articles, ecle. included  in the sewer.  The removing wnl'k 18 done
manually 2 - 3 Uimes in a month, shulling the sewer lo dry the wel
basin,

The removed matters are piled near the wet basin, having an insanitary
effect on the surrounding residents.

Proposed Equipmen! for Impravement
(1 Equipmant

tn arder lo improve the condition mentioned abave, following
cquipmenl shall be provided. The layoul, plan and sectinn are
shown on Fig.®%, 9 and 10.

- Sedimentation basin 2 channels

- Screen with trash romoving equipment ¢ 2 units
{atlomalic operalian?

- Gril removing machine b ounil
{travelling pump type)

(2) Pesign conditlons are as follows;

1Y Inflow volume
' 3
- At the year 1988 t 0.48 m /sec
‘ 3
- At the year 2010 ' 0.89 m /sec

2) VWater depth of sedimentation basin
- 1.2m (apprax.}

3y llorizonlal veloeily in sedimentalion basin
- 0.2 ~ 0.3 m/sec

4)Y Width of sedimentalion basin
- 3.6m (1.8m x 2 channel)



{3)

t4)

5) Size of grit to be remnved
- 1, 2mmn

G} Screen upeping
- 65mm
Cheek of hydrawlic conditinns in ihe basin
Hydraulic‘cnndilions in Lﬁe-basin are checkad as follows;
1) Hnriznnlaf volocity
Y= Q/A = 0,89/(3.6 X 1.2) = 0.21 m/sec

2) DPelention period

Power supply for the new equipment

New cable {from Llhe new equipment shall be connecled with Lhe
exiéting power distribution pane! located in the pump house
as shown on Fipg.7. New breaker thereior shall be Installed in
the exisling power distribution panecl.
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