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Eleveted Tank with capacity of 310m3
Al-Nahdain Park - Al-Sabeen - Amanat Al-Asimah.

1. INTRODUCTION

With the progress of applied sciences in various fields, including soil
investigation sciences and foundation engineering, it has become necessary to take
the best economic methods to design any construction project, and this will only be
possible by implementing comprehensive and adequate studies of soil or rock layers
at the site of the facility in order to be able to achieve a number of objectives,
including but not limited to determining the appropriateness of the site for the
establishment of the project as well as anticipating all possible problems for soil or
rock layers during the implementation of the project or after completing its
implementation, and finding appropriate solutions for it and taking the necessary
precautions and measures to avoid it hence the importance of geotechnical study
(study of the infrastructure layers of the sites of different facilities) in providing
protection from cracks or collapses resulting from the lack of knowledge of engineers
designers of the nature of the layers of soil or rock and the form of their sequence,
from this study we get a real and accurate assessment For the geological and
hydrological compositions of this area, — we have full detailed information on the
state of the soil or rock — the shape of its geological sequence, and the state of the
ground water (if any) and its depth and movement.

In the light of these requirements, field and laboratory tests are carried out and
their results are drawn to carry out calculations of soil or rock stress and deformities
(settlement) and to determine the appropriateness of the proposed location of the
project to be implemented and the precautions to be taken into account when
implementing

To carry out the above-mentioned work, we have carried out exploratory drilling
by drilling an exploratory pilot pit (2 trial pits) selected at the project site.
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1.1 General Description for Site & Project

1.1.1 Site

The Tank is located within Al-Nahdain Park - Al-Sabeen District - Amanat Al-
Asimah.

1.1.2 Project

t is a tower tank facility with a height of (25m) and dimensions of approximately
(10*10m) and its structure is made of reinforced concrete. It will be used for the
purpose of storing water. The characteristics and components of the tank are as follows:

Table 1: Tank components

Name. of No. of Height Tanks Area Tanks volume Tanks
Tanks Tanks (m) (m?) (m?)
'[OWEI' tank 1 23.0 100.0 310.0
(10*10) m

1.2 Scopes of The Study

The study aims to provide the designer with the information he needs regarding
the foundation soil, which will serve as a natural base for the foundations.

We can summarize the objectives of the project site study as follows:

1. To know the nature of the soil or rock layers and to develop each of them and
the class sequence of them as well as the thickness and lateral extension of each
layer and determine the level of the beginning and the end of its appearance.

2. Determine the ground water table (G.W.T) and know its properties (if any).

3. Conduct field and laboratory tests to determine the physical, mechanical and
chemical properties of soil or rock layers.

4. Determine the depth of excavation to reach the layer suitable for foundations,
and decide on the suitability of the materials that will be excavated for use in
backfilling works.

5. Conduct a study and analysis of the behavior of soil or rock layers under the
influence of loads transferred to them from the foundations of facilities to
determine their bearing capacity and the amount of subsidence and possible
deformations.
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6. Suggesting (selecting) the type and system of foundations and giving the
necessary observations and recommendations for its implementation.

2. THE FIELD WORKS EXPLORATION

Based on the nature of the site and the size and quality of the project, we found
that the appropriate way to carry out exploratory work is to carry out two trial pit
through which the quality of soil layered, thickness, extension and depth level of the
beginning and end of each layer is identified and representative samples are taken from
different depths.

2.1 Trial pits

Trial pit was carried out at the project site and the location and depths of the
exploratory experimental drilling have been located and distributed on site by the
owner of the project and in cooperation with Qatarat engineers for engineering services.
The exploratory depths have reached the depths of (m 11.0) From the asphalt paving
level. See Table 2

Table 2 shows the number, distances and exploratory depth of exploration pilot
drilling as measured by the natural ground level of the site and the beginning and end
of exploratory drilling level as measured from the natural ground level of the project

site.
Table No. (2) a2, Jg2a
Level of | Level of | Depth Distances
No. of surface end of Bore | Between of
Trial pits | drilling | drilling Hole Bore Holes RTS8
(m) (m) (m) (m)
TPQ@) S R LI The exploratory drilling level has
been determined from natural
TP (2 0.0 11.0 11.0 ground level.

2.2 Dirilling Method

Drilling Method was by mechanical drilling Using manual drilling equipment to
dig into the soil.
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2.3 Samples pulling out methods

Extracting disturbed samples (DS) by manually collecting the soil sample
extracted during drilling. Likewise, undisturbed samples (non-disturbed) were
obtained by taking bulk soil samples.

2.4 Ground Water Table (G.W.T)

The ground water did not exist during the exploratory drilling that reached an
exploratory depth of (11.0 m) from the street level to the project site.

3. DETAILED EXPLORATION
3.1 Soil Tests

Field & Laboratory Tests are conducted with the aim of obtaining data that will
enable soil classification and knowledge of its physical, mechanical and chemical
properties, and in light of this, soil resistance to stress, deformity and impact on the
components of the facility are calculated.

3.1.1 The Field Tests

1. Visual Examination, including:
a. Soil Color.
b. Coarse Particles Shape.
2. Manual cone penetration test.

3.1.2 The Laboratory Tests

Grain Size Analysis Test (wet method) Sraadl 44 oy sl = il @ jlas ]
Natural Moisture Content Tests bl skl (g siaall o jlas 2
Atterberg Limits ol s i 3
Specific Gravity Tests =l ool las 4
Bulk density Tests daplall A80SY O Hlag .5
Direct Shear Tests bl il G lal 6

Note: The tests were conducted in accordance with the British Standard System (B.S).
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The results of field and practical tests (physical, chemical and mechanical) are
summarized in tables No. (3,4,5,6)

In the light of the field description and through the results of visual tests and
field and practical tests conducted on the samples representing the rock layers — the
following conclusion was concluded:

A. Classification of soil layers.

B. ldentify the natural and mechanical properties of soil layers.

C. The conclusion of the stratified sequence of the soil and its lateral extension

through which the geological sectors were functioning.

D. Layer levels in exploratory experimental pits have been identified from the asphalt

paving level.
Table 3: Classification of encountered materials
No. of Layer 1 2 3 1 3
0.0 at TP(1 1.5 at TP(1) 3.5 at TP(1) 5.5 at TP(1) 8.0 at TP(1)
Start Levelof Layers (M) | o i1po) | 15 atTP(2) | 3.3 atTP2) | 57 atTPR2) | 8.2 atTP(2)
1.5 at TP(1 3.5 at TP(1) 5.5 at TP(1) 8.0 at TP(1) | 11.0 at TP(1)
=mel [Level @ ey () 15 atTP(2) | 3.3 atTP(2) | 5.7 atTP(2) | 8.2 atTP(2) | 11.0 at TP(2)
Average Thickness of 15 20 20 25 End
Layer (m)
Percentage of Fine Soil (%) - 88.0 34.0 90.0 53.0
Color Brown Brown Brown Dark Brown o
Brown,
CLAY with | Silty SAND | CLAY with | Sandy CLAY
Classification Fills SOIL some with some with some
SILT(CH) gravel(SM) SILT(CH) Silt (CL)

Cont...
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Table 4: Consistency of Fine Soils

No. of Layer 2 3 4 5
Liquid limit (LL%) 42.8 24.7 413 26.5
Plastic limit (PL %) 22,6 17.5 22.9 15.5
Plasticity Index (Pl %) 20.2 7.2 18.4 11.0
Consistency Index (Cl %) 2.36 291 1.75 2.34
Liquidity Index (LI %) PL>Wc PL>Wc PL>Wc PL>Wc
Plasticity Coefficient (PC %) 9.855 6.716 10.366 7.592
Plasticity PI:sitgi};ity PI::’t\iAéity PI:;fi:ity :?:s(]tl:slr;:/
Consistency Soft I\/;iir: Stiff Stiff
Table 5: Physical Properties
No. of Layer 2 3 4 5
Specific Gravity (GS) 2.57 2.65 2.55 2.61
Bulk Density (yb = gm/cm3) 1.69 1.78 1.70 1.75
Natural Moisture Content (Wc% 235 9.2 24.8 13.2
Dry Density (yd = gm/cm3) 1.37 1.63 1.36 1.55
Natural voids ratio (e %) 87.81 62.57 87.20 68.83
Natural Porosity (n %) 46.75 38.49 46.58 40.77
Degree of Saturation (s %) 68.78 38.96 72.52 50.05
Moisture State very wet wet very wet Wet
Saturated Density (ysat = gm/cm3) 1.84 2.01 1.83 1.95
Submerged Density(ysub=gm/cm3) 0.84 1.01 0.83 0.95

Cont...

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari Telephone:(01836925 - 714441544)




-~
Table 6: Mechanical Properties
No. of Layer 2 3 4 5
Internal Friction Angle [d] 25.0 33.0 22.5 30.0
Cohesion[ C = kg/cm2] 0.25 0.04 0.29 0.14
Coeff. of Earth Pressure at rest (ko) 0.58 0.46 0.62 0.50
Fraction Coefficient [5] 0.30 0.40 0.27 0.36
State of Soil or Rock Stiff Medium Stiff Stiff
Dense
Unconfined Compressive strength i i i i
(kg/cm?2)
Advanced drilling Fast Medium Fast Medium
Compressibility High Low High Medium
Shear Failure Type Local Local Local Local
Shear Stresses strength poor Fair poor Fair
Workapility poor Fair poor Fair
HEMCE I Pelllr:;us Pesr?/rizius Pe:‘vriT;us PeS:/riTc])ius
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SURFACE AND SUBSURFACE CONDITIONS

0.0

Fills Soil
1.5-
Brown, CLAY with some SILT (CH)
C=0. 25 kg/cm2, Friction Angle (¢) = 25.0 yb=1.69 gm/cm3
SPT N min (cor.)=9 , Soft
3.5-
Brown, Silty SAND with gravel (SM)
C=0. 04 kg/cm2, Friction Angle (¢) = 33.0 yb=1.78 gm/cm3
SPT N min (cor.) =19 , Medium Dense
5.5-
Dark Brown, CLAY with some SILT (CH)
C=0. 29 kg/cm2, Friction Angle (¢) = 22.5 yb=1.70 gm/cm3
SPT N min (cor.) =12 , Siiff
8.0-
Light Brown, Sandy CLAY with some Silt (CL)
C=0. 14 kg/cm2, Friction Angle (¢) = 30.0 yb=1.75 gm/cm3
SPT N min (cor.) =16 ,  Stiff
11.0-
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5. Modulus of Subgrade Reaction

Modulus of subgrade reaction was calculated based on the standard penetration
test according to the following equation of Scott 1981, the value of modules subgrade
reaction is shown in table below.

K 0.3 = 180 Ncor (ton/m3)  (Scott 1981)

Table 6: Modulus of Subgrade Reaction

iSlawy JDla) dia 3455 (3.5M) Gae ) ially oLl sm, B (m)
Al A 2ol Jid (1.0m) 20 | 25 | 30 | 35 | 100 | 120
Nc
D.F K 0.3 _ .
(m) ((BAlz)/:l)) (ton/m3) k=K 0.3((B+0.3)/(2B))*2 (ton/m3)
2.5 16 2880 952 903 871 849 764 756

6. COMMENTS

1) The number of exploratory experimental pits, their depths and horizontal distances
between them were determined and their distribution formed on the project site by
the engineer of the owner of the project and in cooperation with engineers (Qatarat
for engineering consultancy), and for further clarification see table (2), the depths
have reached the level of exploratory depth of (11.0 m) from asphalt paving level
for a project site.

2) Natural Ground Levels are equal and there is no difference in exploratory drilling
levels.

3) The study carried out for the project site serves the depths of stress fading.
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7. CONCLUSIONS

Through the study (soil investigations and tests) of the project site through the
implementation of an exploratory experimental pit (2-Trial pits) and in the light of field
description and analysis of the results of field and practical tests of soil layers we were
able to conclude the following:

1. Determining the stratification of soil and the horizontal and vertical extension of
each layer, we found that the number of soil layers is four layers [4-layers] in the
excavated exploratory depths .

2. The physical, mechanical and chemical properties of each layer.
See tables no. (3,4,5,6)
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8. EVALUATION OF BEARING CAPACITY:

The methods for evaluating the foundation bearing capacity, based on the in-situ
and laboratory test results, isolated foundation type were analyzed and considered to
be used for the proposed construction, more details about adopted method A and B are
enclosed and shown in table (8) & (9) conclusion & summary for the recommended
allowable and safe bearing pressure (gns) are also shown in table 10.

8.1 Shallow Foundation: - Allowable and Safe Bearing Pressures

Allowable bearing pressures were calculated based on settlement consideration
as proposed by Teng (1969) and Meyerhof (1956).

The adopted equations of both Teng & Meyerhof, Bowles, tangs, peack, is- 6403
are presented below; more details on the evaluated allowable bearing pressure are
presented in tables below.

by Teng (1969)

B+0.3

2
2B ) X R,» X Rd

qs=3.5><(NC—3)><<
As per Egn. Meyerhof (1956):-

2
gs =1.2 x Nc (B*;”) X R,,; X Rd for B <120
2
gs = 0.80 x Nc (B;:“) X R,,; X Rd for B =120
peack
qs =1.5X Nc X Rw2 iso
qs =2xNc XR,,, raft
bowles
B +0.3\° _
qs=1.22><Nc( ) X R, X Rd iso
qs =2.44 X Nc X R,,, X Rd Rd=1 raft
Where: -

gs =net Allowable bearing pressures for settlement of 25mm in(ton/mz2).

Nc =corrected standard penetration value

B = width of foundation

R.2= water table correction Factor = 0.5*(1+Dwz2/B), (Dw2 depth of foundation
below water table)

Rd= depth Factor = (1+0.33Df/B) < 1.33

Df=depth of foundation

12
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8.2 Shallow Foundation: - Bearing Capacity based on Shear Failure
(Terzaghis 1943, Vesic (1973, 1974), Meyerhof (1963) , Hansen
(1970))

. . o1 _
g, =cN_sdi +qN q.iadqlﬂ + EyBNI‘de."J?'

where ¢ = unit cohesion
g, = effective overburden pressure at the base level of the foundation = ¥,

= effective unit weight above the base level of foundation
= effective unit weight of sail below the foundation base
= depth of foundation

= shape factors

= depth factor

= load inclination factors

= width of foundation

= bearing capacity factors

_ qu-v1xDf
fos

Qna
4a = Gna + V1 X Df
Based on the field and laboratory test, as well as the classification of encountered
soil is found to be medium dens to dense at the depth of foundation. Therefore, the

calculation of bearing capacity based on shear failure (general).

C=12/3C tan® = 2/3 tan @( local)

C=C tan @ = tan @( general)

C =cohesion of soil B =width of foundation
@ =angle of friction L =length of foundation

The foundations at the level of (2.5m) proposed by the designing party will be carried out on the very
weak soft soil layer, which continued to exist until a depth of (3.5m). Therefore, it is preferable to
carry out excavation work for the entire site to a depth of (3.5m) in order to remove the soft soil

below the foundation level and replace it. With improved soil layers, it is implemented in three layers,

the thickness of each layer not exceeding (30cm) from the proposed excavation level (3.5m) up to the
foundation level (2.5m). The soil’s bearing capacity after removing the soil and replacing it with a
replacement layer is calculated as shown below.

13
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Table 8: Allowable and Safe Bearing Pressures according.

type of . . . qs
. Df B | Ncor | WY S is-6403 | tange's | meyrhof used
footing
KN/m2
25 | 2.0 18 1.00 | 25.00 173.58 347.16 256.45 173.6
25 | 2.2 18 1.00 | 25.00 169.49 338.97 250.41 169.5
isolated or
combined
25 | 25 18 1.00 | 25.00 164.64 329.28 243.25 164.6
25 | 3.0 18 1.00 | 25.00 158.81 291.16 224.93 158.8
25 |20 18 1.00 | 25.00 173.58 347.16 256.45 173.6
STRIP
25 | 25 18 1.00 | 25.00 164.64 329.28 243.25 164.6

8.3 Shallow Foundation: - Bearing Capacity based on shear failure
(Meyerhof)

Table 8: Bearing Capacity based on shear failure

meyrhof® Terzagy
Foundation Df B L B\ Min gnall
REMARKS
Type m m m L gnall qu gnall KN /m2
| | QUKNM® | ez | kN2 | KN/
25120 |20 | 10 748 611 189
eI 25|22 |22 | 10 752 624 193
Foundation
25|25 |25 | 10 760 644 200 (Safety Factor)
F.S=30
25|30 | 30| 10 779 676 211 ( )
STRIP 25| 20| 10 | o2 605 644 187
25|25 | 10 | 025 615 684 190

Table 9: recommended net allowable bearing capacity for the proposed

Bearing Capacity Recommended Net
Footing Depth (KN/m?) .
TYPE FOUNDATION Below  |Footing Width ]
Reference Level From Shear Failure (s = min) For Capacity

Criteria (Net Safe) 25mm Settlement KN/m?2
2.0 189 173.6 173.6
. . 2.2 193 169.5 169.5
isolated Foundation 2.5m 55 500 164.6 164.6
3.0 211 158.8 158.8
STRIP 25m 2.0 187 173.6 173.0
' 2.5 190 164.6 164.6
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9. Settlement
FOLIGEREN | B | 1B 5 Qa‘g simm | 5 | St | check Remarks
Type (m) | (m) t/m mm | mm
isolated
Foundation 30| 10 | 170 | 12.0 | 27.7|39.7 | ok Maximum value of
2.5m elastic Settlement
STRIP (50 mm)
Foundation 20 | 020 | 17.0 | 179 |32.7 |50.0 | ok
10. RECOMMENDATIONS
1. Excavation work must be carried out for the entire reservoir site to a depth of (3.5m) from

the natural ground level in order to remove the very weak, soft soil that appeared below
the foundation level and replace it with improved soil layers implemented at a thickness
of three layers, each layer not exceeding (30cm) from the proposed excavation levels
(:3.5m) up to the foundation depth (2.50m). Taking into consideration the following: -
a. The components of the improved layer are a mixture of stones of graded sizes and
the rest are graded gravel and sand in specific proportions.
b. The materials must be clean and free of salts and impurities
c. The previous components are mixed well, then spread to a thickness not exceeding
(25 cm), spraying them with the ideal humidity ratio that is determined in the
laboratory, and compacting them using a vibrating compactor with a weight
(Vibratory Roller — 25 ton), and performing a compaction rate test for each layer
until obtaining A compaction percentage of no less than (95%) of the maximum

laboratory dry density of the materials composing the improved layer

. Soil compaction work must be carried out at the foundation level according to

specifications after leveling and spraying when the required digging depth is reached.
Insulating concrete surfaces in contact with the soil by coating them with three layers of
hot bitumen and two layers of filter after the end of the water treatment period.

The permissible net bearing capacity does not exceed (17.0 tons/m2 in the case of using

separate foundations or strip foundations, which is taken into account to design the
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foundations at the foundation depth (2.0 m), in the case of implementing three replacement
layers with a thickness of (30 cm) Below the foundation level.

5. The permissible net bearing capacity does not exceed 12.0 tons/m2 in the case of using
separate foundations and strip foundations, which is taken into account to design the
foundations at the foundation depth (2.0 m) in the event that a replacement layer is not
implemented below the foundation level.

6. All work must be carried out under good and continuous technical supervision and in a

precise manner, ensuring that the project’s general and specific specifications are applied.

Qatarat for engineering consultancy

General manager
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Appendix (A)
Sketch of the general
Site
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Appendix (B)
Field description and
summary of results




Engineering Laboratory

Qatarat Center For Engineering Service

LOG SHEET
Project : dealall kel - cpasall 4 j0da - a3l Aa- auall o yuall g obiall dssgal (aY0) gl L o 0 O OA L) & 5 e
Borehole No: T.P1 Drilling Method:Trial Pits by Manual Drilling
. Boring Boring
Total Depth : 11.0m Started : October - 2023 Completed : October - 2023
g g Ground °
§, 5 é = g g \Lvee\t’t;r Samples & Tests §
£ Description of Strata Sl dlalelz] e 4
g P Elelelo] Bl 2| €| vepn 81 8|
a olg|=| 2| &l 2| ™ 2|82
O O [a) [a) LL
0—
1] Fills SOIL
15
2_| 1.0-2.0 |UDS| C
4 Brown, Wet, Soft, CLAY with some SILT(CH) 5 siaiis
= S
35 8
(=
4| > 5.0-5.4 D|C
Brown, Wet, Medium Dense ,Silty SAND c B = 9/12//14
- . (72}
5 | with gravel(SM) g
55 o
©
6_| 2 6.00 |UDS| C
©
. . B=4
- Dark Brown, Wet, Stiff , CLAY with some § felr8
7| SILT(CH) E 6.50 uDS
8 8.0
_ 8.510 10.0 D|C
9_| B = 11/12//11
Light Brown, Wet, Stiff,Sandy CLAY with some
10 Silt (CL)
1| 11.0
1 END OF BORE HOLE
12
13 _|
14|
15 |
Remarks : B - Blows number  Core - Core sample
Weather Date: C-C.P.T. UDS - Un Disturbed Sample
U - Piston D - Disturbed
H - Hammer




Engineering Laboratory

Qatarat Center For Engineering Service

LOG SHEET
Project : dealall kel - cpasall 4 j0da - a3l Aa- auall o yuall g obiall dssgal (aY0) gl L o 0 O OA L) & 5 e
Borehole No: T.P2 Drilling Method:Trial Pits by Manual Drilling
. Boring Boring
Total Depth : 11.0m Started : October - 2023 Completed : October - 2023
g g Ground °
§, _g é = g g \Lvee\t’t;r Samples & Tests §
S inti | c|g|lali =T x
s Description of Strata 8| &|clz| |8 o | %%
8 =1 8l e|l| 2| €| §| Perth(m > 2|2
8 5| 8| & - o
0—
1] Fills SOIL
1.4
2—
. i) 2.0- 2. D
1 Brown, Wet, Soft, CLAY with some SILT(CH) c 0-25 |UDS| €
3 = B = 4/4//5
] >
3.3 8
(=
4_ e 3.5-4.0 D|C
Brown, Wet, Medium Dense ,Silty SAND c B = 10/12//15
- . (72}
5 | with gravel(SM) g
5.7 3
©
6 =
N 2 65-7.0 |UDS| c
9 Dark Brown, Wet, Stiff , CLAY with some 3 o
7_] S|LT(CH) (3 B =6/7//8
8 8.2
9_| 9.51011.0 D | C
Light Brown, Wet, Stiff,Sandy CLAY with some B = 10/11//13
10 Silt (CL)
1| 11.0
1 END OF BORE HOLE
12
13 _|
14|
15 |
Remarks : B - Blows number  Core - Core sample
Weather Date: C-C.P.T. UDS - Un Disturbed Sample
U - Piston D - Disturbed
H - Hammer
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Qatarat Center For Engineering Service
Engineering Laboratory

SUMMERY OF FIELD & LABORATORY TESTS RESULTS

PROJECT: >all i pall g olsall L gl (pY¥®) WL (2 1A sl £ g pia DATE 16/10/2023
. . . o ga ROUND WATER
LOCATION: daalal) Ala) - Cpmaad) 4yt - Cpagdl) Aaa GROU -
TABLE
Iu}!\ Slagal sl cm_yd\ C_‘vtuj\ Lada
BORING NO TPNO (1) note alall Y1 o gt (o
g 2 |2z | 3
& = S 26 E
DEPTH SPT 8 = = SIEVE ANALYSIS ATTERBERG LIMIT DIRECT o = = o SO, cl oM
« = S 2 g o @ 2
= = = a a g » m
a 3 ° a 5g S <
DESCRIPTION & £ - E [ E = 2 183 PH
® s d a 2 S35 SHEAR © £= o
E = € > = @ =) 2 ([5a o S = % % %
(m) NC S = @2 ] = w ) o (<2 £ 2
£ = S = g < |[3 b=
=) = - =2 o 3 & o [} (o ]
= = Ce S
=] = T Deg Kglem?
CLAY with some 1.50 1.69 25.48 2.58 2.28 9.48 88.23 42.8 22.6 20.2 25.4 0.25
SILT(CH) 50m - . . . . ! . . . . . . — — — — — — — —
Silty SAND with
40m 1.79 9.87 2.65 26.65 | 36.66 36.69 2470 | 1746 | 7.24 329 0.05 J— f— j— J— J— —_ J— —_
Gravel(SM)
6.0m 170 | 2274 2.55 0.00 | 488 | 9512 | 4500 | 2598 19.02 | 217 0.30 —_ —_ — — — — | — —
CLAY with some
SILT(CH)
65m 169 | 30.02 255 024 | 1192 | 87.84 | 3950 |21.40| 1810 | 224 030 | 0.393 —_ — — — — | — —
Sandy CLAYwith
8.5-10.0m 1.74 13.47 2.62 8.98 37.88 53.13 26.50 | 15.55 | 10.95 29.9 0.14 — — — — o J— J— —_
Some gravel (CL)




-i/’: < - i ‘{ =
- M‘L"\DU \-/_'M
r_-x‘ sl Qatarat Cent.er qu Engineering Service
Engineering Laboratory

A—w A gl Olea ST O IS

Qatrat f Enginee nNg Servic

SUMMERY OF FIELD & LABORATORY TESTS RESULTS

PROJECT: >l i pall g sbaall Asnsal ((a¥0) BLEL A IR $LAD £ g ha DATE 16/10/2023
" . - o G R ND WATER
LOCATION: daalal) Al = Cpmaad) 4t = Cpagdll Aas GROU —
TABLE
Ay il caadal sbal s gall alEl adA
BORING NO TPNO(2) note , | gnsd .
Lrphall G V) o sasia (1
= o w
= =
DEPTH SPT a8 = = SIEVE ANALYSIS ATTERBERG LIMIT DIRECT <|_2 E T & S0, Cl oM
X E > < ° o o 8
3 3 = S (2_1| 3% Q
@ o S > 5 3] =
DESCRIPTION B - == 2 | g8 PH
2 S 9 s [ € ||[& 8 5§ o
) 5 i o a = = 3 llex SHEAR &= £ 0 0 9
£ = 2 = = @ o 2 %2 2 S ES % % %
(m) NC S = ] = & w 5 6 <= £ 2
£ = = [T) = (<} < o =
> e = s 4 o (] C ]
° = Cc S
=4 - - - 2
a o o Deg Kglcm
CLAY with some 2.0-250m 1.68 | 2154 2.56 2.37 | 9.86 8776 | 428 | 226 | 202 | 25.1 0.24
SILT(CH) e i ' ' ' ' ' ' ' : : : : — — - — - - - -
Silty SAND with
35-40m 1.78 8.53 266 | 2843 | 39.11 | 3247 | 2470 | 1746 7.24 | 33.2 0.04 —_ —_ —_ —_ — — — —
Gravel(SM)
CLAY with some 6.5-7.0m 1.70 | 2161 2.56 0.54 | 12.16 | 87.30 | 39.50 | 21.40 18.10 | 234 0.28
SILT(CH) ’ ' ' ' ' ' ' ' ' ' ' ’ ' - - - - - - - -
Sandy CL.AY with 95-11.0m 175 | 1287 2.60 9.26 | 38.36 | 52.39 | 2650 | 1555 10.95 | 30.2 014 | o0.257 — — — — — — —
some Silt (CL)
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SUMMERY OF FIELD & LABORATORY TESTS RESULTS

PROJECT: >l ci pall g slal) dussal (a¥0) EULL A 1A $LEN £ gk DATE 16/10/2023
p . + oy % GROUND WATER
LOCATION: daalal) Al = Cpmaad) 4t = Cpagdll Aas -
TABLE
2l il ols) s sall bl bl
BORING NO AVERAGE note . e
Lrphall G V) o sasia (1
= o w
= =
2 = (3 | 85 | &
DEPTH sPT || & = - SIEVE ANALYSIS ATTERBERG LIMIT DIRECT S E W= & S0, cl oM
x E = = |3 sz 3
= 5 | 3 S |8« 8% | &
m o [ o s > o
DESCRIPTION & = P = 2 £ PH
2 S @ s & 8 S “
) 5 o o o = = 2 llex SHEAR £= £ X 7 0
£ = 2 = = @ o 2 %2 2 S ES % % %
(m) NC S = ] = S w 5 & |[<= £ 2
£ = = [T) = (<} < o =
5] - = o 4 = 7] C 3
L = Cc 5
o = T Deg Kglem?
CLAY with some 15-3.5m 169 | 2351 257 233 | 967 | 88.00 | 4280 | 22612019 2527 | 025
SILT(CH) 5-3. - . . . . . . . . . . . — — — — — - — —
Silty SAND with
35-55m 178 | 9.20 265 | 2754 | 3788 | 3458 | 2470 {1746 724 | 3301 | 004 — — — — — — — —
Gravel(SM)
CLAY with some 55-8.0m 170 | 24.79 255 026 | 965 | 9009 | 41.33 | 2293 1841 | 2249 | 029 | 0.393
SILT(CH) o ' ' : : : : : : : : : : - — — — - - -
Sandy CLAY with
. 8.0-11.0m 175 | 1317 2.61 912 | 3812 | 5276 | 2650 | 1555 | 1095 | 3006 | 014 | 0257 | — — — — — — —_
some Silt (CL)
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Oilligpaall (yuidly piad g~ Lk eeudl) A g
AL 39l - anpEalf Sl (35

® 00967 714 441544 © 00967 1202 126 - 00967 1836 925

27 Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari Telephone: (01836925 - 714441544)



Appendix (C)
Test results

28 Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari Telephone:(01836925 - 714441544)



Qatarat Center For Engineering
Engineering Laboratory

Service

SIEVE ANALYSIS (AASHTO T—27)

PROJECT: (el Ci pall g obal) dusazal (Y 0) EUL L (A OIS LA £ g i 1§ 9 el
LOCATION: Laalal) Ala) = Cpmanal) & e = gl Al sl
BORING NO TPNO (1) 5_dal) ééJ
DEPTH: 1.50m PRI
SAMPLED BY Qatarat Center For Engineering Service all A
DATE: 15/10/2023 s
Sieve size| Sieve size mm| wt. in sieve| Ret. wt.(gm)| Ret. wt.(%) | passing (%6)
8 76.2 0.00 0.00 100.00
21/2 63.5 0.00 0.00 100.00
2 50.8 0.00 0.00 100.00
11/2 38.1 0 0.00 0.00 100.00
1" 25.4 0 0.00 0.00 100.00 Wt. before washing (gm) =
3/4 19.05 0 0.00 0.00 100.00 600
1/2 12.7 3.2 3.20 0.53 99.47 Wt. after washing(gm) =
3/8 9.53 5.1 8.30 1.38 98.62
#4 4.75 5.4 13.70 2.28 97.72
#10 2.0 4.50 18.20 3.03 96.97
#16 1.18 4.00 22.20 3.70 96.30
# 30 0.6 0.50 22.70 3.78 96.22 FINE SOIL (%) 88.23
# 40 0.425 2.40 25.10 4.18 95.82 SAND (%) 9.48
# 50 0.3 13.40 38.50 6.42 93.58 GRAVEL (%) 2.28
# 100 0.15 15.10 53.60 8.93 91.07 [ 100.00
# 200 0.075 17.00 70.60 11.77 88.23
4 )
105.00
100.00
0 Ve
= el
2 =l
=
w 95.00
0
2 //
zZ
w
) /
o 7 90.00
a /
85.00
0.0001 0.001 0.01 0.1 1 10 100 1000
S PARTICLE SIZE mm )

FINE | MEDIUM | COARSE

COARSE

FINE | MEDIUM

FINE | MEDIUM‘ COARSE
COBBLES

CLAY

SILT

SAND

BOULDERS
GRAVEL

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service
Engineering Laboratory

SIEVE ANALYSIS (AASHTO T—27)

PROJECT: (el Ci pall g obal) dusazal (Y 0) EUL L (A OIS LA £ g i 1§ 9 el
LOCATION: daalad) Adla) - Cpmand) Ay 030 - (gl) Alas (sl
BORING NO TPNO(1) 348al) a8
DEPTH: 40m all 3as
SAMPLED BY Qatarat Center For Engineering Service Lal) 23
DATE: 15/10/2023 s
Sieve size| Sieve size mm| wt. in sieve| Ret. wt.(gm)| Ret. wt.(%) | passing (%6)
3 76.2 0.00 0.00 100.00
21/2 63.5 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
11/2 38.1 0.0 0.00 0.00 100.00
1" 25.4 75.2 75.20 9.40 90.60 Wt. before washing (gm) =
3/4 19.05 18.4 93.60 11.70 88.30 800
1/2 12.7 52.0 145.60 18.20 81.80 Wt. after washing(gm) =
3/8 9.53 15.2 160.80 20.10 79.90
#4 4.75 52.4 213.20 26.65 73.35
#10 2.0 48.5 261.70 32.71 67.29
#16 1.18 41.5 303.20 37.90 62.10
# 30 0.6 15.1 318.30 39.79 60.21 FINE SOIL (%) 36.69
# 40 0.425 15.2 333.50 41.69 58.31 SAND (%) 36.66
#50 0.3 53.5 387.00 48.38 51.63 GRAVEL (%) 26.65
# 100 0.15 46.0 433.00 54.13 45.88 I 100.00
# 200 0.075 73.50 506.50 63.31 36.69
4 N\
120.00
100.00
/
% . 80.00
3
g o
60.00
o) —f
s s
& 7 40.00
&£
w
& 20.00
0.00
0.0001 0.001 0.01 0.1 1 10 100 1000
L PARTICLE SIZE mm )

FINE | MEDIUM | COARSE

COARSE

FINE | MEDIUM

FINE | MEDIUM‘ COARSE
COBBLES

CLAY

SILT

SAND

BOULDERS
GRAVEL

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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SIEVE ANALYSIS (AASHTO T—27)

PROJECT: (el Ci pall g obal) dusazal (Y 0) EUL L (A OIS LA £ g i 1§ 9 el
LOCATION: Laalal) Ala) = Cpmanal) & e = gl Al sl
BORING NO TPNO (1) 348al) a8
DEPTH: 6.0m FEPREYS
SAMPLED BY Qatarat Center For Engineering Service all A
DATE: 15/10/2023 SRl
Sieve size| Sieve size mm| wt. in sieve| Ret. wt.(gm)| Ret. wt.(%) | passing (%6)
3 76.2 0.00 0.00 100.00
21/2 63.5 0.00 0.00 100.00
2 50.8 0.00 0.00 100.00
11/2 38.1 0.0 0.00 0.00 100.00
1" 25.4 0.0 0.00 0.00 100.00 Wt. before washing (gm) =
3/4 19.05 0.0 0.00 0.00 100.00 500
1/2 12.7 0.0 0.00 0.00 100.00 Wt. after washing(gm) =
3/8 9.53 0.0 0.00 0.00 100.00
#4 4.75 0.0 0.00 0.00 100.00
#10 2.0 0.4 0.40 0.08 99.92
#16 1.18 0.6 1.00 0.20 99.80
# 30 0.6 0.5 1.50 0.30 99.70 FINE SOIL (%) 95.12
# 40 0.425 1.0 2.50 0.50 99.50 SAND (%) 4.88
#50 0.3 1.6 4.10 0.82 99.18 GRAVEL (%) 0.00
# 100 0.15 5.8 9.90 1.98 98.02 I 100.00
# 200 0.075 14.5 24.40 4.88 95.12
4 N\
105.00
% 100.00
!
3 /
o
w
: 4
= /
& 4 95.00
O
24
w
o
90.00
0.0001 0.001 0.01 0.1 1 10 100 1000
L PARTICLE SIZE mm )

FINE | MEDIUM | COARSE

FINE | MEDIUM

COARSE

FINE | MEDIUM‘ COARSE
COBBLES

CLAY

SILT

SAND

BOULDERS
GRAVEL

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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SIEVE ANALYSIS (AASHTO T—27)

PROJECT: (el Ci pall g obal) dusazal (Y 0) EUL L (A OIS LA £ g i 1§ 9 el
LOCATION: daalad) Adla) - Cpmand) Ay 030 - (gl) Alas (sl
BORING NO TPNO (1) 348al) a8
DEPTH: 6.5m FEPREYS
SAMPLED BY Qatarat Center For Engineering Service all A
DATE: 15/10/2023 s
Sieve size| Sieve size mm| wt. in sieve| Ret. wt.(gm)| Ret. wt.(%) | passing (%6)
3 76.2 0.00 0.00 100.00
21/2 63.5 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
11/2 38.1 0.0 0.00 0.00 100.00
1" 25.4 0.0 0.00 0.00 100.00 Wt. before washing (gm) =
3/4 19.05 0.0 0.00 0.00 100.00 500
1/2 12.7 0.0 0.00 0.00 100.00 Wt. after washing(gm) =
3/8 9.53 0.0 0.00 0.00 100.00
#4 4.75 1.2 1.20 0.24 99.76
#10 2.0 14 2.60 0.52 99.48
#16 1.18 1.3 3.90 0.78 99.22
# 30 0.6 0.6 4.50 0.90 99.10 FINE SOIL (%) 87.84
# 40 0.425 2.6 7.10 1.42 98.58 SAND (%) 11.92
#50 0.3 2.5 9.60 1.92 98.08 GRAVEL (%) 0.24
# 100 0.15 18.7 28.30 5.66 94.34 I 100.00
# 200 0.075 32,5 60.80 12.16 87.84
4 N\
105.00
100.00
2 -
/
0 / 95.00
U]
<
'_
zZ
w
&£
i ’ 90.00
* /
85.00
0.0001 0.001 0.01 0.1 1 10 100 1000
L PARTICLE SIZE mm )

FINE | MEDIUM | COARSE

FINE | MEDIUM

COARSE

FINE | MEDIUM‘ COARSE
COBBLES

CLAY

SILT

SAND

BOULDERS
GRAVEL

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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SIEVE ANALYSIS (AASHTO T—27)

PROJECT: (el Ci pall g obal) dusazal (Y 0) EUL L (A OIS LA £ g i 1§ 9 el
LOCATION: Laalal) Ala) = Cpmanal) & e = gl Al sl
BORING NO TPNO(1) 348al) a8
DEPTH: 8.5-10.0m Al 3ae
SAMPLED BY Qatarat Center For Engineering Service Lal) 23
DATE: 15/10/2023 SRl
Sieve size| Sieve sizemm| wt. in sieve| Ret. wt.(gm)| Ret. wt.(%) | passing (%)
3 76.2 0.00 0.00 100.00
21/2 63.5 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
11/2 38.1 0.0 0.00 0.00 100.00
1" 25.4 51.0 51.00 8.50 91.50 Wt. before washing (gm) =
3/4 19.05 0.0 51.00 8.50 91.50 600
1/2 12.7 0.0 51.00 8.50 91.50 Wt. after washing(gm) =
3/8 9.53 0.5 51.50 8.58 91.42
#4 4.75 24 53.90 8.98 91.02
#10 2.0 5.5 59.40 9.90 90.10
#16 1.18 6.1 65.50 10.92 89.08
# 30 0.6 2.6 68.10 11.35 88.65 FINE SOIL (%) 53.13
# 40 0.425 4.4 72.50 12.08 87.92 SAND (%) 37.88
#50 0.3 11.2 83.70 13.95 86.05 GRAVEL (%) 8.98
# 100 0.15 62.1 145.80 24.30 75.70 I 100.00
# 200 0.075 135.4 281.20 46.87 53.13
4 N\
120.00
100.00
% 80.00
[92]
/
g /
o 4 60.00
U]
<
'_
& 40.00
O
24
w
& 20.00
0.00
0.0001 0.001 0.01 0.1 1 10 100 1000
L PARTICLE SIZE mm )

FINE | MEDIUM | COARSE

FINE | MEDIUM

COARSE FINE | MEDIUM‘ COARSE

COBBLES

CLAY

SILT

SAND

BOULDERS
GRAVEL

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)




Qatarat Center For Engineering
Engineering Laboratory

Service

SIEVE ANALYSIS (AASHTO T—27)

PROJECT: (el Ci pall g obal) dusazal (Y 0) EUL L (A OIS LA £ g i 1§ 9 el
LOCATION: Laalal) Ala) = Cpmanal) & e = gl Al sl
BORING NO TPNO(2) 348al) a8
DEPTH: 2.0-2.50m PRI
SAMPLED BY Qatarat Center For Engineering Service all A
DATE: 15/10/2023 s
Sieve size | Sieve size mm| wt. in sieve| Ret. wt.(gm)| Ret. wt.(%) | passing (%)
3 76.2 0.00 0.00 100.00
21/2 63.5 0.00 0.00 100.00
2 50.8 0.00 0.00 100.00
11/2 38.1 0 0.00 0.00 100.00
1" 25.4 0 0.00 0.00 100.00 Wt. before washing (gm) =
3/4 19.05 0 0.00 0.00 100.00 750
1/2 12.7 4.16 4.16 0.55 99.45 Wt. after washing(gm) =
3/8 9.53 6.63 10.79 1.44 98.56
#4 4.75 7.02 17.81 2.37 97.63
#10 2.0 5.85 23.66 3.15 96.85
#16 1.18 5.20 28.86 3.85 96.15
# 30 0.6 0.65 29.51 3.93 96.07 FINE SOIL (%) 87.76
# 40 0.425 3.12 32.63 4.35 95.65 SAND (%) 9.86
#50 0.3 17.42 50.05 6.67 93.33 GRAVEL (%) 2.37
# 100 0.15 19.63 69.68 9.29 90.71 I 100.00
# 200 0.075 22.10 91.78 12.24 87.76
4 )
105.00
100.00
o Ve
z ""
2 T
=
w 95.00
g
'_
/
x 90.00
w /
o /
L
85.00
0.0001 0.001 0.01 0.1 1 10 100 1000
L PARTICLE SIZE mm )

FINE | MEDIUM | COARSE

FINE | MEDIUM

COARSE

FINE | MEDIUM‘ COARSE
COBBLES

CLAY

SILT

SAND

BOULDERS
GRAVEL

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering
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Service

SIEVE ANALYSIS (AASHTO T—27)

PROJECT: (el Ci pall g obal) dusazal (Y 0) EUL L (A OIS LA £ g i 1§ 9 el
LOCATION: daalad) Adla) - Cpmand) Ay 030 - (gl) Alas (sl
BORING NO TPNO(2) 348al) a8
DEPTH: 35-40m Adal) gos
SAMPLED BY Qatarat Center For Engineering Service Lal) 23
DATE: 15/10/2023 SRl
Sieve size| Sieve size mm| wt. in sieve| Ret. wt.(gm)| Ret. wt.(%) | passing (%6)
3 76.2 0.00 0.00 100.00
21/2 63.5 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
11/2 38.1 0.0 0.00 0.00 100.00
1" 25.4 60.2 60.16 10.03 89.97 Wt. before washing (gm) =
3/4 19.05 14.7 74.88 12.48 87.52 600
1/2 12.7 41.6 116.48 19.41 80.59 Wt. after washing(gm) =
3/8 9.53 12.2 128.64 21.44 78.56
#4 4.75 41.9 170.56 28.43 71.57
#10 2.0 38.8 209.36 34.89 65.11
#16 1.18 33.2 242.56 40.43 59.57
# 30 0.6 12.1 254.64 42.44 57.56 FINE SOIL (%) 32.47
# 40 0.425 12.2 266.80 44.47 55.53 SAND (%) 39.11
#50 0.3 42.8 309.60 51.60 48.40 GRAVEL (%) 28.43
# 100 0.15 36.8 346.40 57.73 42.27 I 100.00
# 200 0.075 58.80 405.20 67.53 32.47
4 N\
120.00
100.00
,’
g i 80.00
3
=
u == 60.00
<
=
@ 7 40.00
i
& 20.00
0.00
0.0001 0.001 0.01 0.1 1 10 100 1000
L PARTICLE SIZE mm )

FINE | MEDIUM | COARSE

COARSE

FINE | MEDIUM

FINE | MEDIUM‘ COARSE

COBBLES

CLAY

SILT

SAND

GRAVEL

BOULDERS

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)




Qatarat Center For Engineering
Engineering Laboratory

Service

SIEVE ANALYSIS (AASHTO T—27)

PROJECT: (el Ci pall g obal) dusazal (Y 0) EUL L (A OIS LA £ g i 1§ 9 el
LOCATION: Laalal) Ala) = Cpmanal) & e = gl Al sl
BORING NO TPNO(2) 348al) a8
DEPTH: 6.5-7.0m PRI
SAMPLED BY Qatarat Center For Engineering Service all A
DATE: 15/10/2023 s
Sieve size| Sieve size mm| wt. in sieve| Ret. wt.(gm)| Ret. wt.(%) | passing (%6)
3 76.2 0.00 0.00 100.00
21/2 63.5 0.00 0.00 100.00
2 50.8 0.00 0.00 100.00
11/2 38.1 0.0 0.00 0.00 100.00
1" 25.4 0.0 0.00 0.00 100.00 Wt. before washing (gm) =
3/4 19.05 0.0 0.00 0.00 100.00 670
1/2 12.7 0.0 0.00 0.00 100.00 Wt. after washing(gm) =
3/8 9.53 0.0 0.00 0.00 100.00
#4 4.75 3.6 3.62 0.54 99.46
#10 2.0 2.9 6.51 0.97 99.03
#16 1.18 1.8 8.27 1.23 98.77
# 30 0.6 0.8 9.08 1.35 98.65 FINE SOIL (%) 87.30
# 40 0.425 3.5 12.59 1.88 98.12 SAND (%) 12.16
#50 0.3 3.4 15.96 2.38 97.62 GRAVEL (%) 0.54
# 100 0.15 25.2 41.21 6.15 93.85 I 100.00
# 200 0.075 43.9 85.08 12.70 87.30
4 N\
105.00
- 100.00
o il
z
7 /"
=
W 95.00
U]
<
'_
zZ
w
&£
i 90.00
o
/
85.00
0.0001 0.001 0.01 0.1 1 10 100 1000
L PARTICLE SIZE mm )

FINE | MEDIUM | COARSE

FINE | MEDIUM

COARSE

FINE | MEDIUM‘ COARSE
COBBLES

CLAY

SILT

SAND

BOULDERS
GRAVEL

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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SIEVE ANALYSIS (AASHTO T—27)

PROJECT: (el Ci pall g obal) dusazal (Y 0) EUL L (A OIS LA £ g i 1§ 9 el
LOCATION: daalad) Adla) - Cpmand) Ay 030 - (gl) Alas (sl
BORING NO TPNO(2) 348al) a8
DEPTH: 95-11.0m PRI
SAMPLED BY Qatarat Center For Engineering Service Lal) 23
DATE: 15/10/2023 s
Sieve size| Sieve size mm| wt. in sieve| Ret. wt.(gm)| Ret. wt.(%) | passing (%6)
3 76.2 0.00 0.00 100.00
21/2 63.5 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
11/2 38.1 0.0 0.00 0.00 100.00
1" 25.4 48.9 48.85 6.11 93.89 Wt. before washing (gm) =
3/4 19.05 12.4 61.25 7.66 92.34 800
1/2 12.7 8.9 70.15 8.77 91.23 Wt. after washing(gm) =
3/8 9.53 0.7 70.83 8.85 91.15
#4 4.75 3.2 74.07 9.26 90.74
#10 2.0 7.4 81.49 10.19 89.81
#16 1.18 8.2 89.73 11.22 88.78
# 30 0.6 3.5 93.24 11.65 88.35 FINE SOIL (%) 52.39
# 40 0.425 5.9 99.18 12.40 87.60 SAND (%) 38.36
#50 0.3 15.1 114.30 14.29 85.71 GRAVEL (%) 9.26
# 100 0.15 83.8 198.13 24.77 75.23 I 100.00
# 200 0.075 182.8 380.92 47.62 52.39
4 N\
120.00
e 100.00
% 80.00
[92]
W 60.00
U]
<
'_
& 40.00
O
24
w
& 20.00
0.00
0.0001 0.001 0.01 0.1 1 10 100 1000
L PARTICLE SIZE mm )
FINE | MEDIUM | COARSE FINE | MEDIUM COARSE FINE | MEDIUM‘ COARSE
CLAY B%?JBLBDLEESS
SILT SAND GRAVEL

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)




alaaiailg éunnion ]l Sl i)l ol ik a

Qatrat For Engineering Consultation & Services

DENSITY

PROJECT: el il g olall dsaaigal (a7 0) UL (0 QA £l £ ke Lo i
LOCATION.: dasalal) Aila) - Cpmuad) 4 4030 = a3l Alpas : gl
SAMPLED BY.: FEVRLPL EX I TREA R : Al 5
BORING NO.: TP (1) 15 paxedl o3
DEPTH OF SAMPL 4.0 m + dal! Gos
DATE: 15/10/2023 Gyl
WEIGHT OF Ring+ SOIL (gm)| 803 (az) Ao/ + il i
WEIGHT OF Ring (gm)| 455 (4z) Erbai i
WEIGHT OF SOIL (gm)| 757.5 (z) il iy
VOLUME OF SOIL cm?d | 424.3 (Low) disalt an>
BULK DENSITY (gmicm?d | 1.79 (Lew/a2) Leauital) BLESH

dediay ! ot kit el a8

Aladf pddf




. S &f‘oinaf:
Jlaasilg éanunianl Sl jbiiinl Sl il a

Qatrat For Engineering Consultation & Services

DENSITY

PROJECT: el il g ool anuszal ( aY0) U 20 013 LA g shn [} it
LOCATION:.: daalal) Adla) - Cprsnad) 4 e - Cpagdl) daa : gl
SAMPLED BY.: Apaigl) ol JLEELOU ) yhab : Al 51
BORING NO.: TP (1) 13yl ad)
DEPTH OF SAMPL 8.5-10.0 m : Al Gk
DATE: 15/10/2023 3 1
WEIGHT OF TUBE + SOIL (gm)| 785 (#z) Aall+ il g
WEIGHT OF TUBE (gm)| 455 (az) &l el i
WEIGHT OF SOIL (gm)| 739.5 (o) Aall iy
VOLUME OF SOIL cm?d | 4243 (Law) Ll oz>
BULK DENSITY (gm/cm?d | 1.74 (Lowaz) duedal) DL

sy a1l puigd! paxally old

Aladl pdd!




alaaiailg éunnion ]l Sl i)l ol ik a

Qatrat For Engineering Consultation & Services

DENSITY

PROJECT: el il g olall dsaaigal (a7 0) UL (0 QA £l £ ke Lo i
LOCATION.: dasalal) Aila) - Cpmuad) 4 4030 = a3l Alpas : gl
SAMPLED BY.: gl Cul jLiudl ¢l ylad ¢ Al 05
BORING NO.: TP (2) 15 paxedl o3
DEPTH OF SAMPL 35-40m ¢ il G
DATE: 15/10/2023 Gyl
WEIGHT OF Ring+ SOIL (gm)| 801 (az) Ao/ + il i
WEIGHT OF Ring (gm)| 455 (4z) Erbai i
WEIGHT OF SOIL (gm)| 755.5 (z) il iy
VOLUME OF SOIL cm?d | 424.3 (Low) disalt an>
BULK DENSITY (gm/cmd | 1.78 (Lew/a2) Leauital) BLESH

dedian ! ot kit el a8

Aladf pddf
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Qatrat For Engineering Consultation & Services

DENSITY

PROJECT: el il g ool anuszal ( aY0) U 20 013 LA g shn [} it
LOCATION:.: daalal) Adla) - Cprsnad) 4 e - Cpagdl) daa : gl
SAMPLED BY.: Apaigl) ol JLEELOU ) yhab : Al 51
BORING NO.: TP (2) 13yl ad)
DEPTH OF SAMPL 9.5-11.0m : Al Gk
DATE: 15/10/2023 3 1
WEIGHT OF TUBE + SOIL (gm)| 789 (#z) Aall+ il g
WEIGHT OF TUBE (gm)| 455 (az) &l el i
WEIGHT OF SOIL (gm)| 7435 (o) Aall iy
VOLUME OF SOIL cm?d | 4243 (Law) Ll oz>
BULK DENSITY (gm/cm?d | 1.75 (Lo a2) duedal) DL

sy a1l puigd! paxally old

Aladl pdd!
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Qatarat Center For Engineering Service

Engineering Laboratory

BULK DENSITY TEST

PROJECT: al) i pall g olal) dwczal (a¥0) ELEL A 0 QIO LA £ g yia 1B sl
LOCATION: daalal) dilal = Granad) 4 e = Cagal) dyas ‘sl
TRAIL PIT T.P NO (1) 3 4dal) o8
DEPTH OF SAMPLE D:(1.5m) al) gas
SAMPLEBY.: Qatarat Center For Engineering Service PRSI
DATE: 15/10/2023 RS
TEST NO. L) o3 \ Y o
WEIGHT OF NATURAL SAMPLE (gm) doagdal) ddal) 039 15.5
WEIGHT OF SAMPLE + WAX  (gm) gaddl + Adal) &5 18.4
(WEIGHT OF SAMPLE + WAX) IN (&) + Liad) ¢y 59) 6
WATER (gm) slall
WEIGHT OF WAX (gm) eaddl 039 2.9
WAX DENSITY  (gm/cm?®) fadd) Al 0.90
VOLUM OF WAX (cm?) faddl aaa 3.22
TOTAL VOLUME (cm?®) Sl aal) 12.40
VOLUM OF SAMPLE (cm®) L) paa 9.18
DENSITY (cm®) Lalal) A3USY) 1.689
AVERAGE DENSITY (cm?) ABUSY) Jau gia 1.689

RECOMMENDATION Gl g

— [T OO0 OO D00 OOy T I OO OO OOn O 0 OO 000 T0R 0 O om0 o000
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Qatarat Center For Engineering Service

Engineering Laboratory

BULK DENSITY TEST

PROJECT: al) i pall g olal) dwczal (a¥0) ELEL A 0 QIO LA £ g yia 1B sl
LOCATION: daalal) dilal = Granad) 4 e = Cagal) dyas ‘sl
TRAIL PIT T.P NO (1) 3 4dal) o8
DEPTH OF SAMPLE D:(6.0m) al) gas
SAMPLEBY.: Qatarat Center For Engineering Service PRSI
DATE: 15/10/2023 RS
TEST NO. L) o3 \ Y o
WEIGHT OF NATURAL SAMPLE (gm) doagdal) ddal) 039 20.6
WEIGHT OF SAMPLE + WAX  (gm) el + Al ¢y 39 24
(WEIGHT OF SAMPLE + WAX) IN (&) + Liad) ¢y 59) 81
WATER (gm) slall )
WEIGHT OF WAX (gm) eaddl 039 3.4
WAX DENSITY  (gm/cm?®) fadd) Al 0.90
VOLUM OF WAX (cm?) fadd) axa 3.78
TOTAL VOLUME (cm?®) Sl aal) 15.90
VOLUM OF SAMPLE (cm®) Lgl) aza 12.12
DENSITY (cm®) Lalal) A3USY) 1.699
AVERAGE DENSITY (cm?) ABUSY) Jau gia 1.699

RECOMMENDATION Gl g

— [T OO0 OO D00 OOy T I OO OO OOn O 0 OO 000 T0R 0 O om0 o000

[M00000000mooooooo0
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Qatarat Center For Engineering Service

Engineering Laboratory

BULK DENSITY TEST

PROJECT: ) iyl g slall A sal (2 0) EUE L (2 OIS $LA) £ g ke 1§ gl
LOCATION: Laalad) Llal = Grnad) 4 pa2a = (gl ABgas )
TRAIL PIT T.P NO (1) 3 4dal) o8
DEPTH OF SAMPLE D:(6.0m) al) gas
SAMPLEBY.: Qatarat Center For Engineering Service PRSI
DATE: 15/10/2023 RS
TEST NO. L) o3 \ Y o
WEIGHT OF NATURAL SAMPLE (gm) Ladal) A3l ()39 16.9 17.2
WEIGHT OF SAMPLE + WAX  (gm) gaddl + Adal) &5 19 19.7
(WEIGHT OF SAMPLE + WAX) IN (&) + Liad) ¢y 59) 6.7 6.7
WATER (gm) slall ) )
WEIGHT OF WAX (gm) eaddl 039 2.1 2.5
WAX DENSITY  (gm/cm?®) fadd) Al 0.90 0.90
VOLUM OF WAX (cm?) fadd) axa 2.33 2.78
TOTAL VOLUME (cm?®) Sl aal) 12.30 13.00
VOLUM OF SAMPLE (cm®) L) paa 9.97 10.22
DENSITY (cm®) Lalal) A3USY) 1.696 1.683
AVERAGE DENSITY (cm?) ABUSY) Jau gia 1.689

RECOMMENDATION Gl g

— [T OO0 OO D00 OOy T I OO OO OOn O 0 OO 000 T0R 0 O om0 o000

[M00000000mooooooo0
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Qatarat Center For Engineering Service

Engineering Laboratory

BULK DENSITY TEST

PROJECT: al) i pall g olal) dwczal (a¥0) ELEL A 0 QIO LA £ g yia 1B sl
LOCATION: daalal) dilal = Granad) 4 e = Cagal) dyas ‘sl
TRAIL PIT T.P NO (2) 3 4dal) o8
DEPTH OF SAMPLE 2.0-250m al) gas
SAMPLEBY.: Qatarat Center For Engineering Service PRSI
DATE: 15/10/2023 RS
TEST NO. L) o3 \ Y o
WEIGHT OF NATURAL SAMPLE (gm) doagdal) ddal) 039 16.1
WEIGHT OF SAMPLE + WAX  (gm) gaddl + Adal) &5 19.2
(WEIGHT OF SAMPLE + WAX) IN (&) + Liad) ¢y 59) 6.2
WATER (gm) slall )
WEIGHT OF WAX (gm) eaddl 039 3.1
WAX DENSITY  (gm/cm?®) fadd) Al 0.90
VOLUM OF WAX (cm?) fadd) axa 3.44
TOTAL VOLUME (cm?®) Sl aal) 13.00
VOLUM OF SAMPLE (cm®) L) paa 9.56
DENSITY (cm®) Lalal) A3USY) 1.685
AVERAGE DENSITY (cm?) ABUSY) Jau gia 1.685

RECOMMENDATION Gl g

— [T OO0 OO D00 OOy T I OO OO OOn O 0 OO 000 T0R 0 O om0 o000

[M00000000mooooooo0
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Qatarat Center For Engineering Service

Engineering Laboratory

BULK DENSITY TEST

PROJECT: all G pall g olual) dusesal ((aY 0) UL (8 OIS L) § g ke 189l
LOCATION: Laalad) Llal = Grnad) 4 pa2a = (gl ABgas )
TRAIL PIT T.P NO (2) 3 4dal) o8
DEPTH OF SAMPLE 6.5-7.0m al) gas
SAMPLEBY.: Qatarat Center For Engineering Service PRSI
DATE: 15/10/2023 )
TEST NO. L) o3 \ Y o
WEIGHT OF NATURAL SAMPLE (gm) Qagdal) A3l (39 19.9
WEIGHT OF SAMPLE + WAX  (gm) padd) + Al 059 23.6
(WEIGHT OF SAMPLE + WAX) IN (&) + Liad) ¢y 59) 78
WATER (gm) slall )
WEIGHT OF WAX (gm) eaddl 039 3.7
WAX DENSITY (gm/cm®) fadd) Al 0.90
VOLUM OF WAX (cm?®) faddl aaa 411
TOTAL VOLUME (cm?®) Sl aal) 15.80
VOLUM OF SAMPLE (cm®) Lgl) aza 11.69
DENSITY (cm®) Lalal) A3USY) 1.702
AVERAGE DENSITY (cm?) ABigl) Jaus gia 1.702

RECOMMENDATION Gl g

— [T OO0 OO D00 OOy T I OO OO OOn O 0 OO 000 T0R 0 O om0 o000

[M00000000mooooooo0
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Engineering Laboratory

a‘/u,/' 4‘/.» ‘N

Qatarat Center For Engineering Service

MOISTURE CONTENT

PROJECT: >l di pall g olal) dwsal ((a¥0) SLE L A 0 GIA sLEI £ g e 1§ 9 il

LOCATION: daalall Alal = ) Ay uda = gl dBjas 2 gal)

SAMPLED BY: Qatarat Center For Engineering Service Ll) 24

BORING NO: T.PNO (1) 1 dal) 8

DEPTH OF SAMPLE: 1.50m D ddal) G

DATE: 15/10/2023 ol
Tin Number aglal) o8 20

Wt. of Tin  (w1l) (gm) Adadl 03 33

Wt.(Tin + Wet Soil) (w2) (gm) dsh ) adall + 4ulad) 035 156.6

Wt.(Tin + Dry Soil) (w3) Al adal) + Agdsl) 1315

Wt. of Water (Ww) =(w2-w3) (gm) slall &g 25.1

Wt. of Dry Soil (Ws) = (w3-w1) (gm) Al 4 ¢y 98.5

Moisture Content (%) = (Ww/Ws)*100 ) (g giaall 25.5

Avarege of Moisture Content(%)= (Ww/Ws)*100 25.48

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari

Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service

Al O ol

Engineering Laboratory]

MOISTURE CONTENT

PROJECT: >l di pall g olal) dwsal ((a¥0) SLE L A 0 GIA sLEI £ g e 1§ 9 al)

LOCATION: daalall Alal = ) Ay uda = gl dBjas 1ad sal)

SAMPLED BY: Qatarat Center For Engineering Service Aal) 33

BORING NO: T.PNO (1) 15 Aal) o8,

DEPTH OF SAMPLE: 40m DAl e

DATE: 15/10/2023 Nl
Tin Number aglal) o8 15

Wt. of Tin  (wl) (gm) Al 05 32

Wt.(Tin + Wet Soil) (w2) (gm) dsh ) adall + 4ulad) 035 156.7

Wt.(Tin + Dry Soil) (w3) (gm) Adla dlal) 4 4l 0y 145.5

Wt. of Water (Ww) =(w2-w3) (gm) slall &g 11.2

Wt. of Dry Soil (Ws) = (w3-wl) (gm) Al 4 ¢y 113.5

Moisture Content (%) = (Ww/Ws)*100 il (5 giaall 9.9

Avarege of Moisture Content(%)= (Ww/Ws)*100 9.87

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service

Engineering Laboratory]

MOISTURE CONTENT

PROJECT: >l di pall g olal) dwsal ((a¥0) SLE L A 0 GIA sLEI £ g e 1§ 9 al)

LOCATION: daalall Alal = ) Ay uda = gl dBjas 1ad sal)

SAMPLED BY: Qatarat Center For Engineering Service dLal) 33

BORING NO: T.PNO (1) 15 Aal) o8,

DEPTH OF SAMPLE: 6.0m DAl e

DATE: 15/10/2023 NSy
Tin Number dglal) o8 6

Wt. of Tin  (w1l) (gm) Adadl 03 33

Wt.(Tin + Wet Soil) (w2) (gm) dsh ) adall + 4ulad) 035 155

Wt.(Tin + Dry Soil) (w3) Adla dlal) 4 4l 0y 132.4

Wt. of Water (Ww) =(w2-w3) (gm) slall &g 22.6

Wt. of Dry Soil (Ws) = (w3-wl) (gm) Al 4 ¢y 99.4

Moisture Content (%) = (Ww/Ws)*100 lall (g giaall 22.7

Avarege of Moisture Content(%)= (Ww/Ws)*100 22.74

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari

Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service

Engineering Laboratory]

MOISTURE CONTENT

PROJECT: >l di pall g olal) dwsal ((a¥0) SLE L A 0 GIA sLEI £ g e 1§ 9 al)

LOCATION: daalall Alal = ) Ay uda = gl dBjas 1ad sal)

SAMPLED BY: Qatarat Center For Engineering Service dLal) 33

BORING NO: T.PNO (1) 15 Aal) o8,

DEPTH OF SAMPLE: 6.5m DAl e

DATE: 15/10/2023 NSy
Tin Number aglal) o8 17

Wt. of Tin  (wl) (gm) Al 05 32

Wt.(Tin + Wet Soil) (w2) (gm) dsh ) adall + 4ulad) 035 155

Wt.(Tin + Dry Soil) (w3) Adla dlal) 4 4l 0y 126.6

Wt. of Water (Ww) =(w2-w3) (gm) slall &g 28.4

Wt. of Dry Soil (Ws) = (w3-wl) (gm) Al 4 ¢y 94.6

Moisture Content (%) = (Ww/Ws)*100 lall (g giaall 30.0

Avarege of Moisture Content(%)= (Ww/Ws)*100 30.02

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari

Telephone: (714441544 - 01836925)
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Engineering Laboratory]

Qatarat Center For Engineering Service

MOISTURE CONTENT

PROJECT: >l di pall g olal) dwsal ((a¥0) SLE L A 0 GIA sLEI £ g e 1§ 9 al)
LOCATION: daalall Alal = ) Ay uda = gl dBjas 1ad sal)
SAMPLED BY: Qatarat Center For Engineering Service Aal) 33
BORING NO: T.PNO (1) 15 Aal) o8,
DEPTH OF SAMPLE: 85-100m DAl e
DATE: 15/10/2023 Nl
Tin Number aglal) o8 1

Wt. of Tin  (wl) (gm) Al 05 32.7

Wt.(Tin + Wet Soil) (w2) (gm) dsh ) adall + 4ulad) 035 156.5

Wt.(Tin + Dry Soil) (w3) Adla dlal) 4 4l 0y 141.8

Wt. of Water (Ww) =(w2-w3) (gm) slall &g 14.7

Wt. of Dry Soil (Ws) = (w3-wl) (gm) Al 4 ¢y 109.1

Moisture Content (%) = (Ww/Ws)*100 lall (g giaall 135

Avarege of Moisture Content(%)= (Ww/Ws)*100 13.47

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari

Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service

Engineering Laboratory

MOISTURE CONTENT

PROJECT: >l di pall g olal) dwsal ((a¥0) SLE L A 0 GIA sLEI £ g e 1§ 9 il

LOCATION: daalall Alal = ) Ay uda = gl dBjas 2 gal)

SAMPLED BY: Qatarat Center For Engineering Service Ll) 24

BORING NO: T.PNO (2) 1 dal) 8

DEPTH OF SAMPLE: 2.0-250m DAl (e

DATE: 15/10/2023 gl
Tin Number aglal) o8 14

Wt. of Tin  (w1l) (gm) Adadl 03 33.6

Wt.(Tin + Wet Soil) (w2) (gm) dsh ) adall + 4ulad) 035 153.2

Wt.(Tin + Dry Soil) (w3) (gm) Adla dlal) 4 4l 0y 132

Wt. of Water (Ww) =(w2-w3) (gm) slall &g 21.2

Wt. of Dry Soil (Ws) = (w3-w1) (gm) Al 4 ¢y 98.4

Moisture Content (%) = (Ww/Ws)*100 el (g giaall 21.5

Avarege of Moisture Content(%)= (Ww/Ws)*100 21.54

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari

Telephone: (714441544 - 01836925)




Qatarat Center For Engineering Service

2D, | A

ral

Al O ol

Engineering Laboratory]

MOISTURE CONTENT

PROJECT: >l di pall g olal) dwsal ((a¥0) SLE L A 0 GIA sLEI £ g e 1§ 9 al)

LOCATION: daalall Alal = ) Ay uda = gl dBjas 1ad sal)

SAMPLED BY: Qatarat Center For Engineering Service Aal) 33

BORING NO: T.PNO (2) 15 Aal) o8,

DEPTH OF SAMPLE: 35-40m D ddall Ges

DATE: 15/10/2023 Nl
Tin Number aglal) o8 3

Wt. of Tin  (w1l) (gm) Adadl 03 32.6

Wt.(Tin + Wet Soil) (w2) (gm) dsh ) adall + 4ulad) 035 156

Wt.(Tin + Dry Soil) (w3) (gm) Adla dlal) 4 4l 0y 146.3

Wt. of Water (Ww) =(w2-w3) (gm) slall &g 9.7

Wt. of Dry Soil (Ws) = (w3-wl) (gm) Al 4 ¢y 113.7

Moisture Content (%) = (Ww/Ws)*100 il (5 giaall 8.5

Avarege of Moisture Content(%)= (Ww/Ws)*100 8.53

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)




) QO ol

Qatarat Center For Engineering Service

Engineering Laboratory]

MOISTURE CONTENT

PROJECT: >l di pall g olal) dwsal ((a¥0) SLE L A 0 GIA sLEI £ g e 1§ 9 al)
LOCATION: daalall Alal = ) Ay uda = gl dBjas 1ad sal)
SAMPLED BY: Qatarat Center For Engineering Service Aal) 33
BORING NO: T.PNO (2) 15 Aal) o8,
DEPTH OF SAMPLE: 6.5-7.0m D ddall Ges
DATE: 15/10/2023 Nl
Tin Number aglal) o8 13
Wt. of Tin  (w1l) (gm) Adadl 03 33.3
Wt.(Tin + Wet Soil) (w2) (gm) dsh ) adall + 4ulad) 035 155.4
Wt.(Tin + Dry Soil) (w3) Adla dlal) 4 4l 0y 133.7
Wt. of Water (Ww) =(w2-w3) (gm) slall &g 21.7
Wt. of Dry Soil (Ws) = (w3-wl) (gm) Al 4 ¢y 100.4
Moisture Content (%) = (Ww/Ws)*100 lall (g giaall 21.6

Avarege of Moisture Content(%)= (Ww/Ws)*100

21.61

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Engineering Laboratory]

Qatarat Center For Engineering Service

MOISTURE CONTENT

PROJECT: >l di pall g olal) dwsal ((a¥0) SLE L A 0 GIA sLEI £ g e 1§ 9 al)

LOCATION: daalall Alal = ) Ay uda = gl dBjas 1ad sal)

SAMPLED BY: Qatarat Center For Engineering Service Aal) 33

BORING NO: T.PNO (2) 15 Aal) o8,

DEPTH OF SAMPLE: 95-11.0m DAl e

DATE: 15/10/2023 Nl
Tin Number aglal) o8 12

Wt. of Tin  (w1l) (gm) dalad) 0459 33

Wt.(Tin + Wet Soil) (w2) (gm) dsh ) adall + 4ulad) 035 157.5

Wt.(Tin + Dry Soil) (w3) Adla dlal) 4 4l 0y 143.3

Wt. of Water (Ww) =(w2-w3) (gm) slall &g 14.2

Wt. of Dry Soil (Ws) = (w3-wl) (gm) Al 4 ¢y 110.3

Moisture Content (%) = (Ww/Ws)*100 lall (g giaall 12.9

Avarege of Moisture Content(%)= (Ww/Ws)*100 12.87

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari

Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service
Engineering Laboratory

ATTER BERG LIMITS DETERMINATION TEST RESULTS

PROJECT: el il g slsal) dasmspal ( 2 0) GUI s (o1 OIS SLEH g g L9,
LOCATION: Laalad) L) - Cpnand) 4 0t - Cpuagdl) Aigas Ladgt
BORING NO TPNO (1) 3yl )
DEPTH OF SAMPLE (m) 1.50 m Al Gos
SAMPLED BY Qatarat Center For Engineering Service dall 3>
DATE: 15/10/2023 ey
Liquid Limit Determination
Can No. 1 2 3
\Wt.of wet soil + can 42.2 42.4 42.55
Wt.of dry soil + can 3488 | 3483 | 3475
Wt.of can 17.36 17.4 17.55
Wt.of dry soil 1752 | 17.43 17.2
Wt of moisture 7.32 7.57 7.8
Number of blows (N) 31 20 10
\Water content (%) 4178 | 4343 | 4535
47.00
Liquid-Limit Chart
46.00
_ 45.00
\c\f’/
c 44.00
o
=
S 43.00
g 42.00
© 5
=
41.00
40.00
10 N=25  Blows Number (N) 100

Plastic Limit Determination

Can NO. 1 2 3
\Wt.of wet soil + can 14.28 14.26

\Wt.of dry soil + can 13.7 13.7

\Wt.of can 11.14 11.11

\Wt.of dry soil 2.56 2.57

\Wt of moisture 0.58 0.58

\Water content (%) 22.66 22.57
Liquid Limit= % 42.80

Plastic Limit=% 22.61

Plastisity Indix=% 20.19

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service
Engineering Laboratory

ATTER BERG LIMITS DETERMINATION TEST RESULTS

PROJECT: el il g slsal) dasmspal ( 2 0) GUI s (o1 OIS SLEH g g L9,
LOCATION: Laalad) L) - Cpnand) 4 0t - Cpuagdl) Aigas Ladgt
BORING NO TPNO (1) 3yl o3
DEPTH OF SAMPLE (m) 4.0m Wl Gas
SAMPLED BY Qatarat Center For Engineering Service dall 3>
DATE: 15/10/2023 [yt
Liquid Limit Determination
Can No. 1 2 3
\Wt.of wet soil + can 64.85 | 64.38 64
Wt.of dry soil + can 55.75 | 55.18 54.6
Wt.of can 1755 | 18.39 18.14
Wt.of dry soil 38.2 3679 | 36.46
Wt of moisture 9.1 9.2 9.4
Number of blows (N) 32 21 13
Water content (%0) 2382 | 25.01 25.78
Liquid Limit Chart
28.00
1 100
27.00
S 26.00
E
£ 2500
@]
O
& 24.00
©
=
23.00
22.00
N=25  Blows Number (N)

Plastic Limit Determination

Can NO. 1 2 3
\Wt.of wet soil + can 12.59 12.6

\Wt.of dry soil + can 12.34 12.34

\Wt.of can 10.9 10.86

\Wt.of dry soil 1.44 1.48

\Wt of moisture 0.25 0.26

\Water content (%) 17.36 17.57
Liquid Limit= % 24.70

Plastic Limit=% 17.46

Plastisity Indix=% 7.24

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service
Engineering Laboratory

ATTER BERG LIMITS DETERMINATION TEST RESULTS

PROJECT: el il g slsal) dasmspal ( 2 0) GUI s (o1 OIS SLEH g g L9,
LOCATION: Laalad) L) - Cpnand) 4 0t - Cpuagdl) Aigas Ladgt
BORING NO TPNO (1) 3 piaadl ad)
DEPTH OF SAMPLE (m) 6.0 m Wl Gas
SAMPLED BY Qatarat Center For Engineering Service dall 3>
DATE: 15/10/2023 ey
Liquid Limit Determination
Can No. 1 2 3 4
\Wt.of wet soil + can 4685 | 46.99 | 46.46 | 46.84
Wt.of dry soil + can 3841 | 3825 | 3754 | 37.62
Wt.of can 1831 | 1845 | 1812 | 1836
Wt.of dry soil 20.1 19.8 1942 | 19.26
Wt of moisture 8.44 8.74 8.92 9.22
Number of blows (N) 45 30 21 16
\Water content (%) 4199 | 4414 | 4593 | 4787
Liquid Limit Chart
48.00 3
AN
\\
47.00 >,
\\\
4600 N
P N
= N\
’qc: 45.00 ~
c >~
S 44.00 N
E 43.00 ~
© 5
; AN
AN
42.00 ~
41.00
10 N=25  Blows Number (N) 100

Plastic Limit Determination

Can NO. 1 2 3
\Wt.of wet soil + can 13.46 13.63

\Wt.of dry soil + can 12.95 13.1

\Wt.of can 11.05 10.99

\Wt.of dry soil 1.9 2.11

\Wt of moisture 0.51 0.53

\Water content (%) 26.84 25.12
Liquid Limit= % 45.00

Plastic Limit=% 25.98

Plastisity Indix=% 19.02

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service
Engineering Laboratory

ATTER BERG LIMITS DETERMINATION TEST RESULTS

PROJECT: el il g slsal) dasmspal ( 2 0) GUI s (o1 OIS SLEH g g L9,
LOCATION: Laalad) L) - Cpnand) 4 0t - Cpuagdl) Aigas Ladgt
BORING NO TPNO (1) 3yl o3
DEPTH OF SAMPLE (m) 6.5m Waall oo
SAMPLED BY Qatarat Center For Engineering Service dall 3>
DATE: 15/10/2023 ey
Liquid Limit Determination
Can No. 1 2 3
\Wt.of wet soil + can 50.3 50.3 50.56
Wt.of dry soil + can 415 41.2 41
Wt.of can 185 18.3 182
Wt.of dry soil 23 229 228
Wt of moisture 8.8 9.1 9.56
Number of blows (N) 33 22 13
Water content (%0) 3826 | 3974 | 4193
Liquid Limit Chart
43.00
42.00
4100
\c\f’/
c 40.00
g 100
=
S 39.00
g 38.00
© 5
=
37.00
36.00
N=25  Blows Number (N)

Plastic Limit Determination

Can NO. 1 2 3
\Wt.of wet soil + can 15.73 14.99
\Wt.of dry soil + can 15 14.45
\Wt.of can 11.57 11.94
\Wt.of dry soil 3.43 251
Wt of moisture 0.73 0.54
\Water content (%) 21.28 21.51

Liquid Limit= % 39.50
Plastic Limit=% 21.40
Plastisity Indix=% 18.10

Telephone: (714441544 - 01836925)

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection ot Twenty Street with Al-Dari
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Qatarat Center For Engineering Service
Engineering Laboratory

ATTER BERG LIMITS DETERMINATION TEST RESULTS

PROJECT: el il g slsal) dasmspal ( 2 0) GUI s (o1 OIS SLEH g g L9,
LOCATION: Laalad) L) - Cpnand) 4 0t - Cpuagdl) Aigas Ladgt
BORING NO TPNO (1) 3yl o3
DEPTH OF SAMPLE (m) 8.5-10.0m Wal! o
SAMPLED BY Qatarat Center For Engineering Service dall 3>
DATE: 15/10/2023 [yt
Liquid Limit Determination
Can No. 1 2 3
\Wt.of wet soil + can 49.66 50 48.48
Wt.of dry soil + can 43 4306 | 4151
Wt.of can 17.02 | 17.11 16.66
Wt.of dry soil 2598 | 2595 | 24585
Wt of moisture 6.66 6.94 6.97
Number of blows (N) 32 21 12
\Water content (%) 2564 | 2674 | 2805
Liquid Limit Chart
30.00
1 100
29.00
9
= 2800
=
o
=
@]
O  27.00
g
©
= 2600
25.00
N=25  Blows Number (N)

Plastic Limit Determination

Can NO. 1 2 3
\Wt.of wet soil + can 15.5 15.36

\Wt.of dry soil + can 15 14.86

\Wt.of can 11.8 11.63

\Wt.of dry soil 3.2 3.23

\Wt of moisture 0.5 0.5

\Water content (%) 15.63 15.48
Liquid Limit= % 26.50

Plastic Limit=% 15.55

Plastisity Indix=% 10.95

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service
Engineering Laboratory

ATTER BERG LIMITS DETERMINATION TEST RESULTS

PROJECT: el il g slsal) dasmspal ( 2 0) GUI s (o1 OIS SLEH g g L9,
LOCATION: Laalad) L) - Cpnand) 4 0t - Cpuagdl) Aigas Ladgt
BORING NO TPNO(2) =TPNO(1) 3 siondl ady
DEPTH OF SAMPLE (m) 2.0-2.50m Al Gos
SAMPLED BY Qatarat Center For Engineering Service dall 3>
DATE: 15/10/2023 ey
Liquid Limit Determination
Can No. 1 2 3
\Wt.of wet soil + can 42.2 42.4 42.55
Wt.of dry soil + can 3488 | 3483 | 3475
Wt.of can 17.36 17.4 17.55
Wt.of dry soil 1752 | 17.43 17.2
Wt of moisture 7.32 7.57 7.8
Number of blows (N) 31 20 10
\Water content (%) 4178 | 4343 | 4535
47.00
Liquid-Limit Chart
46.00
4500
E\O/
c 44.00
3
=
S 43.00 =
E 42.00 S
© . N
=
41.00
40.00
10 N=25  Blows Number (N) 100

Plastic Limit Determination

Can NO. 1 2 3
\Wt.of wet soil + can 14.28 14.26

\Wt.of dry soil + can 13.7 13.7

\Wt.of can 11.14 11.11

\Wt.of dry soil 2.56 2.57

\Wt of moisture 0.58 0.58

\Water content (%) 22.66 22.57
Liquid Limit= % 42.80

Plastic Limit=% 22.61

Plastisity Indix=% 20.19

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection ot Twenty Street with Al-Dari

Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service
Engineering Laboratory

ATTER BERG LIMITS DETERMINATION TEST RESULTS

PROJECT: el il g slsal) dasmspal ( 2 0) GUI s (o1 OIS SLEH g g L9,
LOCATION: Laalad) L) - Cpnand) 4 0t - Cpuagdl) Aigas Ladgt
BORING NO TPNO (2) =TPNO (1) Byl 4dy
DEPTH OF SAMPLE (m) 3.5-4.0m Wal! o
SAMPLED BY Qatarat Center For Engineering Service dall 3>
DATE: 15/10/2023 ey
Liquid Limit Determination
Can No. 1 2 3
\Wt.of wet soil + can 64.85 | 64.38 64
Wt.of dry soil + can 55.75 | 55.18 54.6
Wt.of can 1755 | 1839 18.14
Wt.of dry soil 38.2 3679 | 36.46
Wt of moisture 9.1 9.2 9.4
Number of blows (N) 32 21 13
\Water content (%) 2382 | 2501 | 2578
Liquid Limit Chart
28.00
1 100
27.00
S 26.00
=
£ 2500
@]
O
& 24.00
©
=
23.00
22.00
N=25  Blows Number (N)

Plastic Limit Determination

Can NO. 1 2 3
\Wt.of wet soil + can 12.59 12.6

\Wt.of dry soil + can 12.34 12.34

\Wt.of can 10.9 10.86

\Wt.of dry soil 1.44 1.48

\Wt of moisture 0.25 0.26

\Water content (%) 17.36 17.57
Liquid Limit= % 24.70

Plastic Limit=% 17.46

Plastisity Indix=% 7.24

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service
Engineering Laboratory

ATTER BERG LIMITS DETERMINATION TEST RESULTS

PROJECT: el il g slsal) dasmspal ( 2 0) GUI s (o1 OIS SLEH g g L9,
LOCATION: Laalad) L) - Cpnand) 4 0t - Cpuagdl) Aigas Ladgt
BORING NO TPNO(2) =TPNO (1) Byl 4dy
DEPTH OF SAMPLE (m) 6.5-7.0m Wal! o
SAMPLED BY Qatarat Center For Engineering Service dall 3>
DATE: 15/10/2023 [yt
Liquid Limit Determination
Can No. 1 2 3
\Wt.of wet soil + can 50.3 50.3 50.56
Wt.of dry soil + can 415 41.2 41
Wt.of can 185 183 18.2
Wt.of dry soil 23 229 228
Wt of moisture 8.8 9.1 9.56
Number of blows (N) 33 22 13
Water content (%0) 3826 | 3974 | 4193
Liquid Limit Chart
43.00
42.00 =
N,
\\
4100 S
S N
~ \‘
c 40.00 N
g N < 100
S 39.00
g 38.00
© 5
=
37.00
36.00
N=25  Blows Number (N)

Plastic Limit Determination

Can NO. 1 2 3
\Wt.of wet soil + can 15.73 14.99
\Wt.of dry soil + can 15 14.45
\Wt.of can 11.57 11.94
\Wt.of dry soil 3.43 251
Wt of moisture 0.73 0.54
\Water content (%) 21.28 21.51

Liquid Limit= % 39.50
Plastic Limit=% 21.40
Plastisity Indix=% 18.10

Telephone: (714441544 - 01836925)

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection ot Twenty Street with Al-Dari
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Qatarat Center For Engineering Service
Engineering Laboratory

ATTER BERG LIMITS DETERMINATION TEST RESULTS

PROJECT: el il g slsal) dasmspal ( 2 0) GUI s (o1 OIS SLEH g g L9,
LOCATION: Laalad) L) - Cpnand) 4 0t - Cpuagdl) Aigas Ladgt
BORING NO TPNO(2) =TPNO (1) Byl 4dy
DEPTH OF SAMPLE (m) 9.5-11.0m Al Gos
SAMPLED BY Qatarat Center For Engineering Service dall 3>
DATE: 15/10/2023 ey
Liquid Limit Determination
Can No. 1 2 3
\Wt.of wet soil + can 49.66 50 48.48
Wt.of dry soil + can 43 4306 | 4151
Wt.of can 17.02 | 17.12 16.66
Wt.of dry soil 2598 | 2595 | 24585
Wt of moisture 6.66 6.94 6.97
Number of blows (N) 32 21 12
\Water content (%) 2564 | 2674 | 2805
Liquid Limit Chart
30.00
1 100
29.00
9
= 2800
=
o
=
@]
O  27.00
g
S NG
= 2600
25.00
N=25  Blows Number (N)

Plastic Limit Determination

Can NO. 1 2 3
\Wt.of wet soil + can 15.5 15.36

\Wt.of dry soil + can 15 14.86

\Wt.of can 11.8 11.63

\Wt.of dry soil 3.2 3.23

\Wt of moisture 0.5 0.5

\Water content (%) 15.63 15.48
Liquid Limit= % 26.50

Plastic Limit=% 15.55

Plastisity Indix=% 10.95

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Qatarat Center For Engineering Service
Engineering Laboratory[]

PROJECT: (eaal) Ui pal) g oball dsnsal ((2Y0) PUL L (2 3 OIS s L) £ 9 i L E 9 pual)
LOCATION: Laalall Lilal - cmanal) 4y e - cpagdl) Aipaa 108 94l
BORE HOLE NO.: T.PNO (1) T o_aal) ol
DEPTH: 1.50 m | (dandl
SAMPLE TAKEN BY: Qatarat Center For Engineering Service 1ddal) A
DATE OF TEST: 15/10/2023 1paadl) g 4
Direct Shear Test
Density | | Proving Ring Coff. 0.142
Test No. 1 2 3
Weight of ring (9)
Weight of ring + soil (g)
Weight of soil (9)
Force on soil (kg) 14.4 24.4 34.4
Proving ring reading 111 145 178
Normal stress (kg /cm2) 0.40 0.68 0.96
Shear stress (kg/lcm?2) 0.44 0.57 0.70
0.9
0.8
__07
o
£06
by
T*:— 0.5
804
&
503 =
Q I
502 &
0F
0 0.2 0.4 0.6 0.8 1

Normal Stress (kg/cm2)

Cohesive Strength C
’ 0.25
(kg/cm?2)
Angle_of intermal 25 44
fricton, @

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with
Al-Dari Telephone: (714441544 - 01836925)




z - M
Qatarat Center For Engineering Service
Engineering Laboratory[]

PROJECT: (eaal) Ui pal) g oball dsnsal ((2Y0) PUL L (2 3 OIS s L) £ 9 i L E 9 pual)
LOCATION: daalal) Ala) - Cpmsad) 4 e - Cagdl) Algaa TP
BORE HOLE NO.: T.P NO (1) - o jdal) a8 |
DEPTH: 40m  (deand)
SAMPLE TAKEN BY: Qatarat Center For Engineering Service 1ddal) A
DATE OF TEST: 15/10/2023 1paadl) g U
Direct Shear Test
Density | | Proving Ring Coff. 0.142
Test No. 1 2 3
Weight of ring (9)
Weight of ring + soil (g)
Weight of soil (9)
Force on soil (kg) 14.4 24.4 34.4
Proving ring reading 76 125 167
Normal stress (kg /cm?2) 0.40 0.68 0.96
Shear stress (kg/lcm?2) 0.30 0.49 0.66
0.9
0.8
__07
o
£06
by
i‘m- 0.5
804
&
503 =
Q I
5027
0F
0 0.2 0.4 0.6 0.8 1

Normal Stress (kg/cm2)

Cohesive Strength C
’ 0.05
(kg/cm?2)
Angle_of intermal 3087
fricton, @

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with
Al-Dari Telephone: (714441544 - 01836925)




z - M
Qatarat Center For Engineering Service
Engineering Laboratory[]

PROJECT: (eaal) Ui pal) g oball dsnsal ((2Y0) PUL L (2 3 OIS s L) £ 9 i L E 9 pual)
LOCATION: Laalall Lilal - cmanal) 4y e - cpagdl) Aipaa 108 94l
BORE HOLE NO.: T.PNO (1) T o_aal) ol
DEPTH: 6.0 m | (dandl
SAMPLE TAKEN BY: Qatarat Center For Engineering Service 1ddal) A
DATE OF TEST: 15/10/2023 1paadl) g 4
Direct Shear Test
Density | | Proving Ring Coff. 0.142
Test No. 1 2 3
Weight of ring (9)
Weight of ring + soil (g)
Weight of soil (9)
Force on soil (kg) 14.4 24.4 34.4
Proving ring reading 118 140 174
Normal stress (kg /cm?2) 0.40 0.68 0.96
Shear stress (kg/lcm?2) 0.47 0.55 0.69
0.9 -
0.8 -
_ 07 -
o
£06
by
i‘m- 0.5
804
&
503 =
Q I
502 &
0F
0 0.2 0.4 0.6 0.8 1

Normal Stress (kg/cm2)

Cohesive Strength C
’ 0.30
(kg/cm?2)
Angle_of intermal 21 68
fricton, @

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with
Al-Dari Telephone: (714441544 - 01836925)




z - M
Qatarat Center For Engineering Service
Engineering Laboratory[]

PROJECT: (eaal) Ui pal) g oball dsnsal ((2Y0) PUL L (2 3 OIS s L) £ 9 i L E 9 pual)
LOCATION: Laalall Lilal - cmanal) 4y e - cpagdl) Aipaa 108 94l
BORE HOLE NO.: T.PNO (1) T o_aal) ol
DEPTH: 6.5m | (dandl
SAMPLE TAKEN BY: Qatarat Center For Engineering Service 1ddal) A
DATE OF TEST: 15/10/2023 1paadl) g 4
Direct Shear Test
Density | | Proving Ring Coff. 0.142
Test No. 1 2 3
Weight of ring (9)
Weight of ring + soil (g)
Weight of soil (9)
Force on soil (kg) 14.4 24.4 34.4
Proving ring reading 119 145 177
Normal stress (kg /cm?2) 0.40 0.68 0.96
Shear stress (kg/lcm?2) 0.47 0.57 0.70
0.9 -
0.8 -
_ 07 -
o
£06
by
i‘m- 0.5
804
&
503 =
Q I
502 &
0F
0 0.2 0.4 0.6 0.8 1

Normal Stress (kg/cm2)

Cohesive Strength C
’ 0.30
(kg/cm?2)
Angle_of intermal 2938
fricton, @

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with
Al-Dari Telephone: (714441544 - 01836925)




z - M
Qatarat Center For Engineering Service
Engineering Laboratory[]

PROJECT: (eaal) Ui pal) g oball dsnsal ((2Y0) PUL L (2 3 OIS s L) £ 9 i L E 9 pual)
LOCATION: Taalad) Lkl - Gl &g e - Cpagdll AGpaa a2 gal)
BORE HOLE NO.: T.P NO (1) - o jdal) a8 |
DEPTH: 8.5-10.0 m  (deand)
SAMPLE TAKEN BY: Qatarat Center For Engineering Service 1ddal) A
DATE OF TEST: 15/10/2023 1paadl) &y U
Direct Shear Test
Density | | Proving Ring Coff. 0.142
Test No. 1 2 3
Weight of ring (9)
Weight of ring + soil (g)
Weight of soil (9)
Force on soil (kg) 14.4 24.4 34.4
Proving ring reading 93 138 174
Normal stress (kg /cm2) 0.40 0.68 0.96
Shear stress (kg/lcm?2) 0.37 0.54 0.69
0.9
0.8
__07
o
£06
oo
f— 0.5
804
&
503 =
Q I
5027
0F
0 0.2 0.4 0.6 0.8 1

Normal Stress (kg/cm2)

Cohesive Strength C
’ 0.14
(kg/cm?2)
Angle_of intermal 9.90
fricton, @

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with
Al-Dari Telephone: (714441544 - 01836925)




z - M
Qatarat Center For Engineering Service
Engineering Laboratory[]

PROJECT: (eaal) Ui pal) g oball dsnsal ((2Y0) PUL L (2 3 OIS s L) £ 9 i L E 9 pual)
LOCATION: Taalad) Lkl - Gl &g e - Cpagdll AGpaa a2 gal)
BORE HOLE NO.: T.P NO (2) - o jdal) a8 |
DEPTH: 2.0-2.50m  (deand)
SAMPLE TAKEN BY: Qatarat Center For Engineering Service 1ddal) A
DATE OF TEST: 15/10/2023 1paadl) &y U
Direct Shear Test
Density | | Proving Ring Coff. 0.142
Test No. 1 2 3
Weight of ring (9)
Weight of ring + soil (g)
Weight of soil (9)
Force on soil (kg) 14.4 24.4 34.4
Proving ring reading 109 143 175
Normal stress (kg /cm2) 0.40 0.68 0.96
Shear stress (kg/lcm?2) 0.43 0.56 0.69
0.9 5
0.8 -
_07 -
o
£06
oo
f— 0.5
804
&
503 =
Q I
5027
0F
0 0.2 0.4 0.6 0.8 1

Normal Stress (kg/cm2)

Cohesive Strength C
’ 0.24
(kg/cm?2)
Angle_of intermal 2511
fricton, @

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with
Al-Dari Telephone: (714441544 - 01836925)




z - M
Qatarat Center For Engineering Service
Engineering Laboratory[]

PROJECT: (eaal) Ui pal) g oball dsnsal ((2Y0) PUL L (2 3 OIS s L) £ 9 i L E 9 pual)
LOCATION: Laalall Lilal - cmanal) 4y e - cpagdl) Aipaa 108 94l
BORE HOLE NO.: T.PNO (2) T o_aal) ol
DEPTH: 35-40m | (dandl
SAMPLE TAKEN BY: Qatarat Center For Engineering Service 1ddal) A
DATE OF TEST: 15/10/2023 1paadl) g 4
Direct Shear Test
Density | | Proving Ring Coff. 0.142
Test No. 1 2 3
Weight of ring (9)
Weight of ring + soil (g)
Weight of soil (9)
Force on soil (kg) 14.4 24.4 34.4
Proving ring reading 75 124 167
Normal stress (kg /cm2) 0.40 0.68 0.96
Shear stress (kg/lcm?2) 0.30 0.49 0.66
0.9
0.8
__07
o
£06
by
T*:— 0.5
804
&
503 =
Q I
502 &
0F
0 0.2 0.4 0.6 0.8 1

Normal Stress (kg/cm2)

Cohesive Strength C
’ 0.04
(kg/cm?2)
Angle_of intermal 33.15
fricton, @

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with
Al-Dari Telephone: (714441544 - 01836925)




z - M
Qatarat Center For Engineering Service
Engineering Laboratory[]

PROJECT: (eaal) Ui pal) g oball dsnsal ((2Y0) PUL L (2 3 OIS s L) £ 9 i L E 9 pual)
LOCATION: Taalad) Lkl - Gl &g e - Cpagdll AGpaa a2 gal)
BORE HOLE NO.: T.P NO (2) - o jdal) a8 |
DEPTH: 6.5-7.0m  (deand)
SAMPLE TAKEN BY: Qatarat Center For Engineering Service 1ddal) A
DATE OF TEST: 15/10/2023 1paadl) &y U
Direct Shear Test
Density | | Proving Ring Coff. 0.142
Test No. 1 2 3
Weight of ring (9)
Weight of ring + soil (g)
Weight of soil (9)
Force on soil (kg) 14.4 24.4 34.4
Proving ring reading 115 143 176
Normal stress (kg /cm2) 0.40 0.68 0.96
Shear stress (kg/lcm?2) 0.45 0.56 0.69
0.9 5
0.8 -
_07 -
o
£06
by
f— 0.5
804
&
503 =
Q I
5027
0F
0 0.2 0.4 0.6 0.8 1

Normal Stress (kg/cm2)

Cohesive Strength C
’ 0.28
(kg/cm?2)
Angle_of intermal 23.42
fricton, @

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with
Al-Dari Telephone: (714441544 - 01836925)




z - M
Qatarat Center For Engineering Service
Engineering Laboratory[]

PROJECT: (eaal) Ui pal) g oball dsnsal ((2Y0) PUL L (2 3 OIS s L) £ 9 i L E 9 pual)
LOCATION: Taalad) Lkl - Gl &g e - Cpagdll AGpaa a2 gal)
BORE HOLE NO.: T.P NO (2) - o jdal) a8 |
DEPTH: 9.5-11.0m  (deand)
SAMPLE TAKEN BY: Qatarat Center For Engineering Service 1ddal) A
DATE OF TEST: 15/10/2023 1paadl) &y U
Direct Shear Test
Density | | Proving Ring Coff. 0.142
Test No. 1 2 3
Weight of ring (9)
Weight of ring + soil (g)
Weight of soil (9)
Force on soil (kg) 14.4 24.4 34.4
Proving ring reading 93 136 175
Normal stress (kg /cm2) 0.40 0.68 0.96
Shear stress (kg/lcm?2) 0.37 0.54 0.69
0.9
0.8
__07
o
£06
oo
f— 0.5
804
&
503 =
Q I
5027
0F
0 0.2 0.4 0.6 0.8 1

Normal Stress (kg/cm2)

Cohesive Strength C
’ 0.14
(kg/cm?2)
Angle_of intermal 3021
fricton, @

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with
Al-Dari Telephone: (714441544 - 01836925)




REARRZIAD

Qatarat Center For Englneenng Service
Engineering Laboratory

SPECIFIC GRAVITY TEST

PROJECT: ) i pall g olsall dusngal ((aY ) EUL L (s OIS LA £ g s 1E 9 pall
LOCATION: daalal) ddlal - Ctopnad) 4 e = Gpagdl) AByas 128 sal)
BORING NO TPNO (1) 3 jdal) a8
DEPTH OF SAMPLE (m) 1.50 m Ul gae
SAMPLED BY Qatarat Center For Engineering Service Ll 3
DATE: 15/10/2023 o
Volume Of Bottle(ml): .o r e e s s s e s s s e e e e e ennes

No of Test 1 2 3

Bottle number 6 6 | e
Weight Of Bottle (gm) 116.8 116.4 | coeiireeieeans
Weight Of Bottle + Water 365.7 3655 | s
Weight Of Bottle + Water + Soil (gm), (w2) 427 427 | e
Weight Of Soil (Ws) (gm) 100 100 | e
Temperature (€) 20 200 |
Specific Gravity Of Soil (Gs)= 2.5840 25974 ] s
Average Specific Gravity 2.584

GT=density of water =1 g/cm3 at4 °C

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)




@L\Q AR AD

Qatarat Center For Englneenng Service

R oy Engineering Laboratory

SPECIFIC GRAVITY TEST

PROJECT: ) i pall g olsall dusngal ((aY ) EUL L (s OIS LA £ g s 1E 9 pall
LOCATION: daalal) ddlal - Ctopnad) 4 e = Gpagdl) AByas 128 sal)
BORING NO TPNO (1) 5_dal) PEJ
DEPTH OF SAMPLE (m) 40m Aial) e
SAMPLED BY Qatarat Center For Engineering Service Ll 3
DATE: 15/10/2023 o
Volume Of Bottle(ml): .o r e e s s s e s s s e e e e e ennes

No of Test 1 2 3

Bottle number 16 16 | e
Weight Of Bottle (gm) 116.8 116.8 | ceeeireeieieans
Weight Of Bottle + Water 365.7 365.7 | e
Weight Of Bottle + Water + Soil (gm), (w2) 427.97 42795 | e
Weight Of Soil (Ws) (gm) 100 100 | e
Temperature (€) 20 200 |
Specific Gravity Of Soil (Gs)= 2.6504 26490 ] i
Average Specific Gravity 2.650

GT=density of water =1 g/cm3 at4 °C

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari

Telephone: (714441544 - 01836925)




REARRZIAD

Qatarat Center For Englneenng Service
Engineering Laboratory

SPECIFIC GRAVITY TEST

PROJECT: ) i pall g olsall dusngal ((aY ) EUL L (s OIS LA £ g s 1E 9 pall
LOCATION: daalal) ddlal - Ctopnad) 4 e = Gpagdl) AByas 128 sal)
BORING NO TPNO (1) 3 jdal) a8
DEPTH OF SAMPLE (m) 6.0m Ul gae
SAMPLED BY Qatarat Center For Engineering Service Ll 3
DATE: 15/10/2023 o
Volume Of Bottle(ml): .o r e e s s s e s s s e e e e e ennes

No of Test 1 2 3

Bottle number 9 | ] e
Weight Of Bottle (gm) 1165 | ] e
Weight Of Bottle + Water 365.1 | ] e
Weight Of Bottle + Water + Soil (gm), (w2) 4259 | ] e
Weight Of Soil (Ws) (gm) 100 1] s
Temperature (€) 20 | ] o
Specific Gravity Of Soil (Gs)= 25510 ] ] s
Average Specific Gravity 2.551

GT=density of water =1 g/cm3 at4 °C

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)




REARRZIAD

Qatarat Center For Englneenng Service
Engineering Laboratory

SPECIFIC GRAVITY TEST

PROJECT: ) i pall g olsall dusngal ((aY ) EUL L (s OIS LA £ g s 1E 9 pall
LOCATION: daalal) ddlal - Ctopnad) 4 e = Gpagdl) AByas 128 sal)
BORING NO TPNO (1) 3 jdal) a8
DEPTH OF SAMPLE (m) 6.5 m Ul gae
SAMPLED BY Qatarat Center For Engineering Service Ll 3
DATE: 15/10/2023 o
Volume Of Bottle(ml): .o r e e s s s e s s s e e e e e ennes

No of Test 1 2 3

Bottle number 16 | ] e
Weight Of Bottle (gm) 116.8 | ] e
Weight Of Bottle + Water 365.7 | ] e
Weight Of Bottle + Water + Soil (gm), (w2) 4265 | ] e
Weight Of Soil (Ws) (gm) 100 1] s
Temperature (€) 20 | ] o
Specific Gravity Of Soil (Gs)= 25510 ] ] s
Average Specific Gravity 2.551

GT=density of water =1 g/cm3 at4 °C

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)




REARRZIAD

Qatarat Center For Englneenng Service
Engineering Laboratory

SPECIFIC GRAVITY TEST

PROJECT: ) i pall g olsall dusngal ((aY ) EUL L (s OIS LA £ g s 1E 9 pall
LOCATION: daalal) ddlal - Ctopnad) 4 e = Gpagdl) AByas 128 sal)
BORING NO TPNO (1) 5_dal) PEJ
DEPTH OF SAMPLE (m) 8.5-10.0m ) gas
SAMPLED BY Qatarat Center For Engineering Service Ll 3
DATE: 15/10/2023 o
Volume Of Bottle(ml): .o r e e s s s e s s s e e e e e ennes

No of Test 1 2 3

Bottle number 9 | ] e
Weight Of Bottle (gm) 1165 | ] e
Weight Of Bottle + Water 365.1 | ] e
Weight Of Bottle + Water + Soil (gm), (w2) 27 1 e
Weight Of Soil (Ws) (gm) 100 1] s
Temperature (€) 20 | ] o
Specific Gravity Of Soil (Gs)= 26247 ] ] e
Average Specific Gravity 2.625

GT=density of water =1 g/cm3 at4 °C

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)
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Qatarat Center For Englneenng Service

R oy Engineering Laboratory

SPECIFIC GRAVITY TEST

PROJECT: ) i pall g olsall dusngal ((aY ) EUL L (s OIS LA £ g s 1E 9 pall
LOCATION: daalal) ddlal - Ctopnad) 4 e = Gpagdl) AByas 128 sal)
BORING NO T.PNO (2) 3 jdal) a8
DEPTH OF SAMPLE (m) 2.0-2.50m Ul gae
SAMPLED BY Qatarat Center For Engineering Service Ll 3
DATE: 15/10/2023 o
Volume Of Bottle(ml): .o r e e s s s e s s s e e e e e ennes

No of Test 1 2 3

Bottle number 7 7 | e
Weight Of Bottle (gm) 198.4 198.4 | e
Weight Of Bottle + Water 694.1 694.1 | ceierieiereeeaens
Weight Of Bottle + Water + Soil (gm), (w2) 816.08 816.15 | cirieriirrieenens
Weight Of Soil (Ws) (gm) 200 2000 I
Temperature (€) 20 200 |
Specific Gravity Of Soil (Gs)= 2.5634 25657 ] s
Average Specific Gravity 2.565

GT=density of water =1 g/cm3 at4 °C

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari

Telephone: (714441544 - 01836925)




@L\Q AR AD

Qatarat Center For Englneenng Service

R oy Engineering Laboratory

SPECIFIC GRAVITY TEST

PROJECT: ) i pall g olsall dusngal ((aY ) EUL L (s OIS LA £ g s 1E 9 pall
LOCATION: daalal) ddlal - Ctopnad) 4 e = Gpagdl) AByas 128 sal)
BORING NO T.PNO (2) 3 jdal) a8
DEPTH OF SAMPLE (m) 35-4.0m Ul gae
SAMPLED BY Qatarat Center For Engineering Service Ll 3
DATE: 15/10/2023 o
Volume Of Bottle(ml): .o r e e s s s e s s s e e e e e ennes

No of Test 1 2 3

Bottle number 11 11 ] s
Weight Of Bottle (gm) 185.9 1859 | e
Weight Of Bottle + Water 680.4 680.4 | ceierieierieeaens
Weight Of Bottle + Water + Soil (gm), (w2) 805.17 805.19 | ciiieriirieeaens
Weight Of Soil (Ws) (gm) 200 2000 I
Temperature (€) 20 200 |
Specific Gravity Of Soil (Gs)= 2.6585 26592 ] s
Average Specific Gravity 2.659

GT=density of water =1 g/cm3 at4 °C

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari

Telephone: (714441544 - 01836925)




@L\Q AR AD

Qatarat Center For Englneenng Service
S Engineering Laboratory

SPECIFIC GRAVITY TEST

PROJECT: ) i pall g olsall dusngal ((aY ) EUL L (s OIS LA £ g s 1E 9 pall
LOCATION: daalal) ddlal - Ctopnad) 4 e = Gpagdl) AByas 128 sal)
BORING NO T.PNO (2) 5_dal) PEJ
DEPTH OF SAMPLE (m) 6.5-7.0m ) gas
SAMPLED BY Qatarat Center For Engineering Service Ll 3
DATE: 15/10/2023 o
Volume Of Bottle(ml): .o r e e s s s e s s s e e e e e ennes

No of Test 1 2 3

Bottle number 6 6 | e
Weight Of Bottle (gm) 143.3 143.3 | e
Weight Of Bottle + Water 640.6 640.6 | ceiereerereeeaens
Weight Of Bottle + Water + Soil (gm), (w2) 762.5 762.45 | i
Weight Of Soil (Ws) (gm) 200 2000 I
Temperature (€) 20 200 |
Specific Gravity Of Soil (Gs)= 2.5608 25592 ] s
Average Specific Gravity 2.560

GT=density of water =1 g/cm3 at4 °C

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)




G AR IARD)
ri)‘L Q Qatarat Center For Englneenng Service

R oy Engineering Laboratory

SPECIFIC GRAVITY TEST

PROJECT: ) i pall g olsall dusngal ((aY ) EUL L (s OIS LA £ g s 1E 9 pall
LOCATION: daalal) ddlal - Ctopnad) 4 e = Gpagdl) AByas 128 sal)
BORING NO T.PNO (2) 5_dal) PEJ
DEPTH OF SAMPLE (m) 95-110m ) gas
SAMPLED BY Qatarat Center For Engineering Service Ll 3
DATE: 15/10/2023 o
Volume Of Bottle(ml): .o r e e s s s e s s s e e e e e ennes

No of Test 1 2 3

Bottle number 16 16 | e
Weight Of Bottle (gm) 116.8 116.8 | ceeeireeieieans
Weight Of Bottle + Water 365.7 365.7 | e
Weight Of Bottle + Water + Soil (gm), (w2) 427.3 42725 | ceeeerreeneienan.
Weight Of Soil (Ws) (gm) 100 100 | e
Temperature (€) 20 200 |
Specific Gravity Of Soil (Gs)= 2.6042 26008 ] ceeieriereieenens
Average Specific Gravity 2.602

GT=density of water =1 g/cm3 at4 °C

Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari
Telephone: (714441544 - 01836925)




CONSOLIDATION TEST
DEPTH (m) 6.5m D edd) PROJECT: aall g olsall dusmasal (Y0) BT 2 015 $LAI .9 ke AL
TYPE OF SAMPLE u.D.S 2 Adal) g i LOCATION: daalall Lla) - Gtal) A 0 = g Adpas 2@ sal)
DATE 15/10/2023 : gl BORING NO: T.P(1) s o dall B,
[ \ [
INATIAL HEIGHT WT. OF RING + DRY COEFFICIENT OF | e
(mm) 20 SOIL (gm) 120.20 DAIL GAGE 0.01 35
30
AREA OF SAMPLE
(sz) 30 I\Q%INS_I'I:ILEJNRE 30.0 WT. OF(gDrE)Y SOIL 77.90 ;\3 - | _—
Z 20 A
VOLUME OF SAMPLE WET DENSITY INATIAL VOID é
o) 60 (amiem) 1.69 RATIO (#0) 0.96 E ii
WEIGHT OF RING (gm) 42.3 DRY DENSITY 1.298 C 0.393 5
g ' (gm/em) ' c ' 4
WT. OF RING + WET 0 200 400 600 800 1000 1200 1400 1600 1800
SOIL (gm) 143.54 SPECIFIC GRAVITY 2.55 PC (STRESS (kPa)) 210.00 | STRES? (kPa)
Reading Thickness Dry . . ‘ .4 'L‘g \
Stress (kPa) | Of Dail Set(t:smt)ant of Sample Density de(;R)atlo Strean (%) ZT I\V/IN Remark - T } }
Cegpe (mm) | (gm/cm?®) QAR e
0 0 0.000 | 20.000 | 1.298 | 0.9641 0.00 | 0.0000 O
25 38 0.380 | 19.620 | 1.323 | 0.9267 1.90 | 0.7747 o ~
50 65 0.650 | 19.350 | 1.342 | 0.9002 3.25 | 0.5581 = N
100 110 1.100 | 18.900 | 1.374 | 0.8560 550 | 0.5079 g e
200 207 2070 | 17.930 | 1.448 | 0.7608 | 1035 | 0.5410 >
400 312 3120 | 16.880 | 1538 | 0.6577 | 15.60 | 0.3110
800 440 4400 | 15.600 | 1.665 | 05320 | 22.00 | 0.2051 10 100 1000 10000
1600 600 6.000 | 14.000 | 1.855 | 0.3748 | 30.00 | 0.1429 STRESS (kPa)
TESTED BY APPROVED




CONSOLIDATION TEST
DEPTH (m) 9.5-11.0 el PROJECT: el il s slaal) sl ( Y ©) £ 2 OIS S €3 pa 6 9 pual)
TYPE OF SAMPLE U.D.S R EPL LOCATION: daalad) Aila) = Cpmanad) 49 pada = Caagdl) AByaa sl
DATE 15/10/2023 : g i) BORING NO: TP(2) o jdal) b
| | |
INATIAL HEIGHT WT. OF RING + DRY COEFFICIENT OF | e
(mm) 20 SOIL (gm) 13550 DAIL GAGE 0.01 30
AREA OF SAMPLE MOISTURE WT. OF DRY SOIL 2
(cm?) % CONTENT 1 (gm) 920 1€ 2 — ]
b
VOLUME OF SAMPLE WET DENSITY INATIAL VOID < 15 /
] 60 , 1.75 0.67 e /4/
(cm’) (gm/icm’) RATIO (eo) B 10
DRY DENSITY 5 &
WEIGHT OF RING (gm)]  42.3 ; 1.553 Cc 0.257
(gm/cm’) 0
WT. OF RING + WET 0 200 400 600 800 1000 1200 1400 1600 1800
SOIL (gm) 147.00 SPECIFIC GRAVITY 2.60 PC (STRESS (kPa)) 250.00 | STRES§ (kPa) ‘
Reading Thickness Dry . . ‘ . ,W‘M |
Stress (kPa) | Of Dail Set(trlsmgznt of Sample | Density de(;ano Strean (%) ZT ’\VAN Remark :
Gage (mm) | (gm/cm®) (m7MR) I
0 0 0.000 | 20.000 | 1.553 | 0.6738 0.00 | 0.0000 s 0
25 10 0.100 | 19.900 | 1561 | 0.6655 050 | 0.2010 o ¢ ~——
50 30 0.300 | 19.700 | 1.577 | 0.6487 150 | 0.4061 ¢
100 70 0.700 | 19.300 | 1.610 | 0.6152 350 | 0.4145 s & -
200 145 1.450 | 18550 | 1.675 | 0.5525 7.25 | 0.4043 > g .
400 250 2500 | 17.500 | 1.775 | 0.4646 | 12.50 | 0.3000 1
800 363 3.630 | 16.370 | 1.898 | 0.3700 | 18.15 | 0.1726 10 100 1000 10000
1600 486 4.860 | 15.140 | 2.052 | 02671 | 24.30 | 0.1016 STRESS (kPa)
TESTED BY APPROVED
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86 Main Center Aden - Sana'a Branch - Al-Diri Street - Intersection of Twenty Street with Al-Dari Telephone:(01836925 - 714441544)
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