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1. Introduction

This report is presented at the request of Yachiyo Engineering Co., LTD. The soil
investigation was carried out at the site of El Mahala EI Kobra Water Treatment Plant. The
soil investigation was carried out by drilling Five boreholes 30m deep. Soil boring was
carried out by mechanical means using rotary drilling by a professional soil drilling

contractor under our supetrvision.

Visual inspection of soil samples recovered from different boreholes together with
required laboratory tests were performed. Based on the outcome of the geotechnical
investigation, our recommendations with respect to the soil formation at the site and other

geotechnical construction considerations are presented.
2. The Site

The site under investigation is the existing El Mahala El Kobra Water Treatment
Plant at El Mahala E! Kobra, Gharbya, Egypt . The study under investigation concerns the

areas selected for the intake facilities and the new water treatment plant.
3. Boreholes Drilling and Soil Sampling .

Five Boreholes were carried out 30 m deep. Two boreholes were carried out at the
location of the new intake facilities, and three boreholes were carried out at the location of
the new water treatment plant. The location of boreholes are shown on the general layout
of the plant, refer to fig. (1). The boreholes locations were decided by Yachiyo Engineering

Co., LTD. Undisturbed samples were obtained wherever the cohesive clay is existed, and
disturbed samples were obtained wherever the silty and sandy soils are exiswg
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4. Testing

4.1 In - Situ Testing

The standard Penetration Test (SPT) was performed during soil boring according to
the Egyptian geotechnical code of practice regulations. The results of the tests are shown

on soil logs, refer to figures (2-1 to 2-5).
4.2. Laboratory Testing

An extensive laboratory testing program was developed to determine the physical
and mechanical properties of different soil layers encountered at the site. Gradation tests
and Atterberg limits were performed to identify soil constituents. Unconfined compression
tests were performed for evaluation of the strength characteristics of surface clayey soil

encountered at the site.
4.2.1 Soil Classification Tests

Gradation tests were performed to the different soil layers encountered at the site.
The grain-size distribution curves are shown in figures (3-1 to 3-5). Bulk density, specific
gravity, natural water content, and Atterberg limits were determined for cohesive soil. The
results are shown on soil logs of figures (2-1 to 2-5). The tests were performed during soil

boring according to the Egyptian geotechnical code of practice regulations.
4.2.2 Soil Strength tests

Unconfined compression tests were performed on five samples taken from the shallow
layer of dark brown silty clay. The results of the tests are shown in figures (2-1 to 2-5). The
results of the tests show that the clay at shallow depths is stiff to very stiff and the
unconfined compression strength is in the range of 157 - 240 kN/m?2. The test was

performed according to the Egyptian geotechnical code of practice regula:ho Ay
‘.-..J,o',wbmu’-wx )i
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4.3. Chemical Analysis Tests

pH tests as well as elusion tests were performed on three soil and water samples
taken at about 1-2m depth from the ground surface. One sample was taken from the area
of new intake facilities (B.H. 2) and two samples were taken from the area of new water
treatment plant (B.H. 3 and B.H.4). The elusion was determined in terms of chloride ions
CL and sulphate ions 8042'. The tests were performed at the Micro Analytical Center.
The results of the chemical analysis are given in table (1). The high suiphate contents

enhances the using of sulphate resistant Portland cement for all foundations construction.

Table (1) Chemical Analysis Results

Sample No. B.H. No. pH Chlorides Sulphates
CL SO~
1 2 8.71 Nill 1750
8.16 Nill 1400
4 8.26 Nill 1340

5. Geological Background and Subsurface Soil Conditions

The subsurface soil profile has been interpreted from the borings and the detailed
boring logs are shown in figures ( 2-1 to 2-5). The soil formation at the site is the typical
Nile deposit of the Nile Delta. The top soil is agricultural soil of silt, sand and stones. It
extends to about 1.0m to 3.5m below the existing ground surface. The top soil followed by
brown medium to very stiff silty clay. It extends 6.0m .to 11.5 m. below the top soil. The
results of consistency limits and gradation tests show that the clay is active. The results of
the unconfined compression tests carried out on undisturbed samples extracted at a depth

below the ground water table show that the unconfined compressive strength for this clay
ranges between 157 to 240 KN/m?. A layer of organic grayish brown silt and fine sand with

trace of clay underlies the top layer of silty clay. The layer extends ¥ S,m !to @/jﬁﬂ below
ﬁ ,«»‘/,m‘
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existing silty clay layer. The top clayey and silty soil layers are succeeded by successive
layers of medium sand at the top layers and becoming medium to coarse graded sand at
the bottom layers. The top layers of sand are medium dense to dense and the following

layers become dense to very dense. The layers of sand extend to end of boring.
6. Groundwater

Groundwater was encountered at 2.8m, 0.4m, 0.7m, 1.1m and 1.1m. below ground
surface at the location of boreholes 1, 2, 3, 4 and 5 respectively. These differences in

ground water table levels can be referred to the differences of ground surface.
7. Recommendations

The recommendations presented in this report are based on the analysis of field
data and laboratory test results revealed at the boreholes locations. The
recommendations presented do not reflect any horizontal or vertical stratigraphic
variations which may occur between the borings of this invest-ig.;ation. During the course of

construction, if any variations then appear evident it will be necessary for the re-evaluation

of the recommendations presented in this report in light of the characteristics of these

variations. From the study the following recommendations are drawn:

1) For light weight structures shallow foundations using isolated footings can be used. The
foundation level shall be at least 1.5 m. below the lowest existing ground surface after

avoiding the fill layer. The footings are to be connected together by tie beams.
2) The maximum allowable net bearing capacity of the soil is 150 kN/m?.

3) Settlement analysis should be considered in the design according to the type and

condition of loading to be existed with respect to the selected footing type.

4) For heavy weight and / or large size footings, if existed, pile foundations are used. The

minimum pile length is 17.0 m. below existing ground surface mS| A.Zthe layer of
Lty = -

R
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medium sand with minimum penetration depth equals to 2.0 in this layer. Friction - end

bearing piles are to be considered in the evaluation of allowable pile capacity.
7 General Precautions

1) In case the required foundation level lies below the groundwater table, lowering of

groundwater level is carried out using surface dewatering techniques.

2) Sulphate resistant Portland cement is used for foundations. The cement content shall
not be less than 350 kg per cubic meter for reinforced concrete, and not less than 250

kg per cubic meter for plain concrete.

3) The exposed faces of footings, tie beams, and pedestals are to be coated with three

coats of oxidized bituminous material.

4) Concrete cover for footings is 5 cm.
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El Mohala El Kobra Water Treatment Plant. Bohr Engineering Consultant Office
Intake Facilities - Upgrading Pro ject. BECO
Ghorkeya - Egypt Prof. Dr. Mohamed Awod Bahr
Boring No. (D Test Results
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£l Mahala El Kobra Water Treoatment Plant.

Bahr Engineering Consultant Office
Intoke Facilities - Upgrading Project. BECO
Gharbeya - Egypt Prof. Dr. Mohamed Awad Bahr
Boring No. (2> Test Results
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El Maohala El Kobro Water Treatment Plant. Bahr Engineering Consultant Office
New Water Treatment Plant- Upgrading Project. BECH
Gharbeya - Egypt Prof. Dr. Mohamed Awad Bahr
Boring No. (3 Test Results
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Gharbeya - Egypt
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Boring No. (4)
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El Mahala El Kobra Water Treatment Plant. Bohr Engineering Consultant Office
New Water Treatment Plont- Upgrading Project. .BECD
CGharbeya - Egypt Prof. Dr. Mohamed Awad Bahr
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N (Sd] we | wt *Np bs/
Initiol Ground Water Table, IGWT = miss measure qu @y
Final Ground Water Table, FOWT = Lim /qu'% R R
o—LOround Surfoce, GS ,Ef.,p
EGW T
Top Soil: Brown clayey silt, fine sand, roots, crumbling 19
3.30
Stiff dark brown silty clay, traces of fine sand,
. 1.58 68
crumbling. 2a S0/ 3L | 68|21 [
6.50
Very stiff grayish brown silty clay, fine stones, 28
crumbling.
13.00
B — Grayish brown clayey silt, troces fine sand,
15.00 ..-:.“.‘:“.f‘ organic matter. 33
....... 3
....... e
Medium brown sand, mica.
31/
18gm
24.00
31/
8cm
=
Groded brown sand, mica. e et
‘‘‘‘‘‘ ! ; . w’)lf‘#.ﬂlu
W - 1‘,\.' & ' 7
RS . ,,! :}“
)i/-"': SN /
,,,,,, - - "
3000 - End of Boring o P
t{\.\h'l"'f
Fig. (2-3) ‘



El Mahala New Water Treatment Plant,.
C/O: Yachiyo Eng. Co., LTD
El Mahala El Kobra,Gharbya, Egypt
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Boring No. (1)
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El Mahala New Water Treatment Plant,. | Consultant Engineer
C/O: Yachiyo Eng. Co., LTD Prof. Mohamed A. Bahr

El
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Boring No. (2)

3 Silt Sand __Gravel
100 O” | Fine | Med. |Coarse| Fine Med. |Coarse | Fine l\lded.
T T J T~ TTT
S AR RS RIAN AT
o AL CLLH e maniall
X 80} - O T (1] R
R 70 Y SR S S 912/-, M 8 W BY 1, &3 ot
Z Ky . Qe t AT
« 60 SNEN O I. i e I ;{ L ; -
% sl 4 L A [V .
™ 30 j b RRuY
20 A | L
10 i i j :
Lot | ] 1] ||
0.002 0.02 0.2 2 20
Diameter, (mm)
Curve No. 1 2 3
Depth, m -4 | -15 -26

Fig. (3-2) Grading Curves.

- -~
-, el ,;F,'l,.,ill‘
‘{)‘:'-4) bl U] 7 ,:
i L e s N
v ﬁ ,a’f‘ &,.ff_n_? B
“ " p-'\(hbt‘;"‘)
”‘.'\ H iy ke,




El Mahala New Water Treatment Plant,. Consultant Engineer

C/O: Yachiyo Eng. Co., LTD Prof. Mohamed A. Bahr
El Mahala El Kobra,Gharbya, Egypt [BEGO

Boring No. (3)
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El Mahala New Water Treatment Plant,, | Consultant Engineer

C/O: Yachiyo Eng. Co., LTD Prof. Mohamed A. Bahr
El Mahala El Kobra,Gharbya, Egypt BECE,

Boring No. (4)
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El Mahala New Water Treatment Plant,. Consultant Engineer

C/O: Yachiyo Eng. Co., LTD Prof. Mohamed A. Bahr
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