HEE -1 S AERER



Bt 11~ HuBREREHE R

Consulting Engineering Center
{8a)dl & Partners)

i N LAY e

(o\Ga,dp Shaelv)

Date: 17/5/2000

Ref.: 20007103
M-S/Kume Sekkei Co., Ltd.
Tokyo — Japan
Attn, Mr. Tetsuro Nishimura
Project — Manager
| Subject : Site Investigatibn Report,
Project : Topographic & Geotechnical Surveys for

T.C. Control Center / Aden — Yemen.
Dear Sir, _
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1.0
1.1

INTRODUCTION,

Why this Investisation?

Investigation of the underground conditions at a site is prerequisite
to the economical design of the substructure elements. It is also
necessary to  obtain sufficient information for feasibility and
economic studies for a proposed project. Public building officials
may require soil data together with the recommendations of the
geotechnical consultant prior to the issuance of building permit.

Elimination of the site exploration, which usually ranges from
about 0.5 to 1.0 percent of total construction cost only, to find after
construction has started that the foundation must be redesigned is
certainly false economy.

This is generally recognized, and it is doubtful if any major
structures are currently designed w1thout site investigation being
undertaken.

According to Bowles J.E., with the scarcity of building sites in
urban areas and with considerable urban renewal and the
accompanying backfill, often with no quality control, the
underground conditions can have mgnlflcant variation within a few
meters in any direction.

For these reasons, an adequate grouhd subsurface investigation is
an essential preliminary to the execution of this important project.

1.2 Obiecti#es of Study.

The objective of the study is to describe, classify and test the soil
strata at different locations to determine the surface and subsurface
conditions with the mechanical, physical & chemical properties of
soil strata in order to investigate the foundations problems to come
up with most optimum solution that will sustain  the loads with
minimum cost,

Another main objective is to make topographic map of the site.
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1.3 Scope of Work,

The scope of work consists of the following items to accomplish |
the objectives of the study.

1.~ Making visit to site to collect information about present land,
surface topography and surface drainage.

2. Drilling two bore holes, at préscribed locations to20m depth
each.

3. Performing the (SPT) test in both holes every 1.0 m. -

4, Collecting disturbed & undisturbed salnpleé from all holes.

5. Can'ying out laboratory tests on the collecfed 's'a'rnples to
measwre the mechanical, physical & chemical properties of
soil at the deep holes and the physical properties at the

shallow holes

6. Developing  conclusions and rtecommendations for
foundation design & construction.

7. Prepare topographic maps for the site along with
longitudinal and transverse sections.

2.0 SITE AND PROJECT DESCRIPTION.

2.1  Site Description.

The site under concern it located at the crossing of the main road
penetrating Al-Mansourah town in Aden city, and a secondary road
in  Al-Mansourah. It is empty part of a large plot used as a
compound of primary health center that has been oceupied in two
places with two single story buildings. The empty area allocated
for this project is close to the main road of Al-Mansourah.



2.2

2.3

3.0

3.1

The area is almost flat, with many wild trees in it and on its

periphery.

Two small wooden poles & steel pbles exists at the boundary of the

plot which are used for electrical cables.

The site can be reached through the secondary road crossing
Al-Mansourah main road.

Project Description.

The project 1s a two story building ,each story is 1000m?2 which
will be used as expansion of national tuberculoses control center.
The project is a grant from Japan government to the government of

Yemen, =

Most probably the b.uilding will be concrete structure.

Existing Facilities.

The site is furnished with all municipal facilities, telephone cables,
electrical supply, water manias and waste water network. These
facilities exists at the two existing building in the plot and
surrounding the specified project area but do not penetrate it.
Location plan is attached.

ON-SITE EXPLORATION AND TESTING

Boring.

During the period between 24™ and 26™ April 2000,we drilled two
bore holes at the third points on the diagonal line connecting the
west — South corner with the East - north corner.

The location of the holes was predetermined in — situ by the client
and our representative,
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3.2

The bore holes were drilled to a depth of 20m each.

We drilled the holes using the Hollow — Stem Auger of 7 “out side
diameter and 3.25” in side diameter, This technique of drilling was
advanced up to the sandy gravel layer where it was ineffective to
proceed with this, tricon pit - percussion with water and GS
stabilizing agent were used to the end of boring.

(S was used to prevent the sideé bf bore liole from Collapse under
pressure of the under ground water. :

Drilling was excouted using.our ring fype (Mobile drill, Model

- B-34) mounted on Mercedes truck.

Samnling

Samples of soil representmg aII strata were coHected in three
forms;

- Undisturbed samples: which were taken utilizing the double
— split Shelby tube, with sampling length of 45¢m, and thin
wall cutting edge, that results in min. disturbance of samples.
These samples were taken in the cohesive layers,

- Semi-undisturbed samples: these samples were taken as oul
crop of the SPT sampler. '
These samples couldn’t be considered true undlsturbed be-
cause the_ ratio of cutting edge thickness to the open area of _
sampler is - high, which = will result in considerable
dlsturbance to the samples, but these ‘samples arc good

representative for some physical properties of 5011 such as
gradation, Atterberg limits, specific gravity .. ..

- Disturbed samples : taken as an out crop of the Hollow Stem
and percussion - drillings .With percussion -drilling, large
gravel is reduced to ¥ size and the sample is collected by
screening and settling the return water carrying soil particles,
location of bore holes are shown 'on the location plan.



C.EC.

3.3 Standard Penetration Test (SPT),

During the drilling of bore holes , the drilling tools were removed
at regular intervals, then split spoon was inserted. The sampler
was first seated 1Scm to penetrate any cutiing and then driven an
additional 30cm with blows of 63.5 kp monkey free falling
760mm. The number of blows required to derive the additional
30cm was recorded as the standard penetration Number (N). The
results are tabulated in table (1).

Table No. (1) :
Standard Penetration Test (S.P.T).

Depth BH.1 BH2 Depth BH.1 BH.2 -
1.0 11 10 11.0 21 17
2.0 14 9 12.0 18 18
3.0 13 14 13.0 16 - 17
4.0 18 18 14.0 21 37
5.0 17 14 15.0 34 . 48

60 17 - 17 16.0 47 60
7.0 16 18 - 17.0 57 60 .
8.0 17 19 18.0 60 60
9.0 18 . 16 19.0 60 60
10.0 14 22 - - -
3.4 Surveying.

Topographic survey was executed as chain and level survey.

It aims at setting out the main features of the plot with the neighboring
buildings and streets.

Relative level of certain points were taken by ordinary level, the levels
were related to an arbitrary bench mark with level equal 5.0m a.s.|
(arbitrary). 1t was taken at the tile finish of building B (see attached
drawing).

The plot was divided into grids of 10 m X 10m with starting base line
5m away from the edge of Building A,
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40 LABORATORY TESTING.

Selected soil samples were tested to measure their geotechmca
engineering properties, lab01at01y testing include:

- Natural moisture content

- Qrain size distribution
- Specific gtawty

- Atterberg limits (Liquid & Plastlc)

- Shear tests -

- Hydrometer analysis
- Chemical test |
- Density Test
- Consolidation Test
- Permeability Test

(BS 1377);

(BS 1377);

(BS 1377);

(BS 1377);
(ASTEM D-3080);
(BS 1377); |

(BS 1377);

(BS 1377);
(BS 1377);
(BS 1377);

Summary of results of Laboratory tests are presented in table

2,3,4,5.
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: Table No. {2) O
Physical Properties of disturbed & semi disturbed samples. o
BH. |Sample] Depth M C % Passing Sieve No. Hydrometer .Ag;a“rf;:srg <P, Ge Shear Parameters Pérmbﬁ?
No. | Ne. M % 4 10 40 | 200 [Sand % Silt % |G %| LL | FI &° Kzf::/ i demysec.

m

1 0.0-03 11.3 97.7 90.2 71.3 27.6 '

2 05-1.0 : 2772

3 10-15 : :

4 1.5-28 21.3 90.3 872 81.6 713 287 61.4 9.9 36.4 8.3 2.738

5 28-50 : 8)3 x 107

‘6 50-55 324 97.2 91.2 845 75.7

7 3.5-75

8 75-95

9 95-12.0 338 6.1

10 12.0-125 | 352.1 94 4 0.1 799 703 4 297 593 11.0 ' 2.744

11§ 125-15.0 | 353 | 77

12 15.0-163

13 163178 || 24.7 857 73.2 44 9 213 37 2.0 97x 1073

14 17.8-19.0 34 0.0 '

15 190-200 1 233 34 0.0




Table No. (3) o
Physical Properties of disturbed & semi disturbed samples. Z
BH. | Sample Depth ' MLC % Passing Sieve No. Hydrometer Ait;rn't;:srg b, G Shear Parameters || Parmeability
No. i No. M % 4 | 10 40 200 (Sand %) Silt % | Clay % L.L PI $° I{I\Ejmz Him/sec.
1 0.0~-03 E
2 00-15 - ? 312 | 58
3 15-28 203 24 4 33.3 302 74,7 253 65.4 9.3 2.738
4 28-35 : 343 7.2
5 3.5-55 77 % 1077
6 55-85 334 90.0 97.2 853 73.6
2 77 {s5-110 351 | 78
8 11.0~-13.0
9 13.0-150 | 32.8 96.2 913 84.2 77.1
10 15.0-16.0
11 16.0-17.5 34 0.0
12 17.5-19.0 || 244 84 4 68.2 33.1 1%.6
13 { 19.0-20.0 | 32 1.0
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Table No. (3): o
Physical Properties of undisturbed samples. pA
BH | Sample Depth M.C % Passing Sieve No. Hydrometer Atterberg Limjts
No. No. Y % 4 10 40 200 | Sand % | Silt% | Clay % L.L  {]
1 2.5-295 33.7 94.8 91.2 84.3 74.6 34.8 a8
1 2 80845 33.9 99.2 97.6 90.3 77.8 222 64.8 13.0
3 155-15951 318 01.4 88.2 80.1 70.6 32.1 A9
1 35-3951 343 89.7 -94.9 85.3 76.2 23.8 61.1 15.1
2 2 "9.0-945 33.8 97.3 918 81.2 71.6 33.3 Al
3 140-14451 32.1 943 82.8 80.3 742 258 66.7 7.5
Table No. (4): _
Mechanical Properties of undisturbed samples.
BH Sample Depth M.C % Passing Sieve No. Bulk dens. Uncum: Triaxial Shear | Consolidation
No. No. % Yo 4 10 40 200 | KNew’ | Kl Nmz| ¢ C |EXNm?| | Ce
1 2.5-205 337 94 R 91,2 84.3 74,6 188 79 15 26 19200 | P.134
1 2 8.0—-8.45 33.9 95.2 97.6 903 77.8 19.1 o0
3 155-1595] 31.8 01.4 882 0.1 70.6 19.6 54
1 35-395 34.3 99,7 949 85.3 76.2 187 94 12 31 22100 | B.116
2 2 9.0-9.45 33.8 97.3 918 81.2 71.6 18.9 82
3 1401445 32.1 943 888 80.3 742 16.1 66




Table No, (5):

Chemical Analysis

Soil Water _
BH s03= | ¢ | BH s03= | cr
Depth -
No. | PePtho oy %) | No. °p (PPM) | (PPM)
! +9 0008 1 005 |, 7.0 105 | 2140
2 9.0 0.030 | 0.000
50 GEOLOGY &SUBSURFACE CONDITIONS

Since Cambrian times thick sequences of sedimentary rocks have
been deposited forming the upper part of the Arabian shield
together with its Precambrian basement. In present geodynamics
the Arabian shield is moving northwards separating itself from the
large African shield and simultaneously being affected by the large
Indian — Australian shield which is drifting eastwards and by this

- making the Arabian Peninsula dipping slightly towards the eastern

Arabian Gulf leading to a present eastern inclination of the Arabian
shield 1s of about 1 to 2 degrees. The southern basement flank of
the Arabian shield is geologically formed by older Precambrian
rock formations strongly stressed, broken, faulted and fissured with
intruded dike swarms up to the subcrustal magma chamber of the
lower crust. The intruded volcanic material is forming volcanic
piles.  Those volcanic piles average more than 1200m in thickness
forming the high Yemen lava plateau with alternating flows of
basalt interbedded with acid cffusive ingnimbrites that range in
composition from rhyolite to comendite. These basalt flows of the
Trap Series rest on shallow marine Mekj-zir sandstone and
conglomerates considered in the inner part of the Paleocene and
spread in the Pliocene/Pleistocene far into the coastal plain of the
Aden region interwedged there with thick quaternary sediments of
evaporate and marine. These in confirmation with the preliminary
soil investigation might form the upper subsoil layels of the
considered site in the Aden Airport area.



6.0

In summary quite irregular subsoil conditions of geologically
comparatively young origin and this under the influences of
ongoing plate tectonic movements may have to be expecied.

Close inspection of soil samples retrieved from the two bore holes
indicates almost a homogeneous layer of fine damp to dry, gray
color fine silty sand up to a depth of 0.4m, this layer comprise the
top soft soil. |

Underneath this layer a clayey silt layer extends to a depth of
16.0m, this layer is characterized by its stratification of sub layers
1.0 — 3.0m thickness cach.

The clay content in each sub layer differs slightly from others, but
with general common characteristics such as dark brown Reddish
color, stiff formation, low plasticity and medium compressibility
and has some pea size gravel.

This layer overly another stratified silty gravel — sand layer which
is gray to light brown in color, with very dense formation, very low

compressibility.

Carrying capacity of soil

The analysis will consider shallow footing through theoretical and
empirical approaches

Theoretical approach :

First: We will consider isolated footing dimensions of 2.0 x 2.0m?
at a depth of 1.5m.

The following Terzaghi equation corrected by schultz will be
adopted to calculate the safe bearing capacity :

Qull = (1+03B/L)CNec+vy1DiNg+ (1-0.2B/L) By
Ny/2



Where:
Qult = Ultimate bearing capacity
B,L = Width & Length of footing
YLY2 = Density of sof tabove & beneath foohng Iespecuelly
C = Cohesmn
D = Depth of footing
NI NgNy = Factors dependent on angle of mtcrnal fnctxon

The controlling stratum is at BH2, with

¢ = 12, C

= 31KN/m |
"Ne = 109, Nq = 342, Ny = 122
Qult = 544 KN/m® Forafactor of safety = 3
Qall = 81 KN/m?

Second:  Yor strip footings with B = 1.0m at the same above
conditions :

Qult = - 439 7KN/m? _ _
Qalt = 147K N/m? F_oi’_a factor of safety = 3
Empirical Approach

From the standard penetration test;

The average uncdr.rected (SPT vales to a depth = 5B below
footing depth; i.e. to a depth = 10mm = 16

Taking mto consideration the overburden effect and built up water
pressure '

SPT corrected = 13
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7.0

Applying the following equation:

Qall =  (N/F2)(B+0.3/B)
Where : |

2 = A factor dependent on B -

B = Width of footing

N = Corrected SPT value

Qall = 162 KN/m?

SETTLEMENT ANALYSIS

The following equation is applied to calculate the settlement under
isolated and strip footings.

AH = - (Cc+H/l+e,)log (P, +AP/AP)

Where:
Cc = Compressibility Index :
3 = Thickness of affected layer by the applied load
AP = Average applied load at center of affected fayer
e = [nitial voids ratio ,
P, = Over burden stress at center of affected layers.

It we apply a load equal the safe bearng bapacity calculated
preciously

Then for a 2.5m x 2.5m isolated footing

CAH = 6.7cm -
Yor strip footing with B = 1.0m
AH = 34cm
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8.0

9.0

DYNAMIC & SIESMIC FACTORS.

The clay silt soil has the following Dynamic characteristics.

Poison’s ratio p = 0.38 _
Shear modulus (G) = 7200 KN/m?
Compression wave ve¢ = 143m/sec.

Shear wave = 6lm/sec.

CONCLUSIONS AND RECOMMENDATIONS

To enhance the soil strength and minimize the S'ettlémént, we
recommend to design the building on strip footing.

If strip fodting are inadequate mainly in the middle area of the
building, isolated square or rectangular footing are recommended :
with width not exceedmg 2.5m. '

To minimize the setilement and increase the soil cartying capacity,
we recommend to make soil replacement under the footin g. To
increase the safe soil capacity to 2.0 Kg/cm?, the soil replacement
should be 1.5m below footing level, to increase the soil capacity to
1.8Kg/cm?, the replacement should be to 1.2 m below bottom level
of footings. ' '

Although the above figures are within the range of the calculated
bearing capacity, but applying these flgureq without replacement
will give high values of seftlement, so the replacement is
recommended to keep the safe bearing capacity in the range of 1.8
—2.0K g/cin® with settlement less than 1.5¢m.

Also soil replacement will enhance the soil underneath footing
against dynamic loading,.
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5.

7.

- 8.

For soil replacement it is recommended to consider the following
factors:

- The soil used for replacement should be well graded granular
material with max. size less than 4” and less then 10%
~ should be passing sieve No. 200.
- The width of replacement should be at least 30. 0 cm out side
the edges of footings from all sides.
- The soil should be placed in layers less than 20.0 om

 thickness and compacted to a minimum of 95% of max. dry
density obtained in the laboratory.

The soil is. stiff but can be excavated with simple mechanical
equipment such as backhoe.

It is not recommended to use the excavated material in back fill
operations around footings or directly below tiles.

Due to the high concentration of chlorides ,we recommend using
ordinary Portland cement in amount not less than 425 kg/m3.
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CONSULTING ENGINEERING CENTER | _
SOIL CONSISTENCY TEST
. 103/2000
JOB Cnernnsaraes ./. ................................... Sampla Descr[pﬁon
SAMPLE No Looample 4
SITE ;... 5. L ST _
LIGQUID LIMIT - PLASTIC - PLASTICITY INDEX
Plastic Limit Liguid Limit
Trial No. 1 2 1 2 1 2
Dish No. 40 I 26 7 D 14
No. of Blows - - 12 21 32 40
1 | Wt Dish + Wet Soil gr 28.90 31.02 47.95 38.13 41,58 46.18
2 Wt Dish + Dry Soil gr. 28.34 30.33 44,50 33.65 32,786 | 40.77
3 | Wi, of Dish gr. | 2634 ] 27.88 35.61 21,54 27.09 | 25.23
4 | Wi of Water (1 2y gr. 0.56 069 | 345 | 448 | 5.80 5.41 |
5 Wt ofDry Soil @2-3) gr. 2.00 2.45 8.89 1211 10.67 15.54
i 28.00 | 282 | 38.8 37.00 35.80 | 34.80
7 | A verage Plastic Limit %o 28,4 .0
FLOW CURVE
=3
>
-
e &
= 37 e
O e —f b =B
- 39 - t
- 1
%‘) "6 . = D
(25 3y X
A )
10 13 0 8 b o] B M B3
NUMBER OF BIOWS
SHRINKAGE TEST
1 Shrmkgc Dish No, gr. & { Vol. Shrinkage Dish (V) ml
2 . of DlSh + Wet Soil 2T, 9 | Vol. Dry Soil (Vo) mi
3 { Wt of Dish + Dry Soil or, o |vive=@ley T
TR e R e s
& S I TN AL BT —5 x100 ) .......................
5 | Wt of Water (2-3) gr. _
6 | W of Soil (Wo) = (3-4) gr 12 | Strinkage Limit ¢ 7-11)% | |
171 % M()lslure (5/6 x IOO) 13 | Shrinkage Ratio (6/6)
Liguid - Pastic - Plasticty Shrinkage
Limit - 36.4 Limit - 28.1 Index = 8.3 Limit s
Soil Mechanics Laboratory Testing CONSISTENCY TESTS | Sample No.:
Tested & Computed by ¢ ...covvvvvereccvsiirirecrre e Material Engineer : ........ooovveree B Moo, DRI o
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CONSULTING ENGINEERING CENTER
SOIL CONSISTENCY TEST
Sample Description

JOB : ... 103/2000

.................................................

LIQUID LIMIT - PLASTIC - PLASTICITY INDEX
Plastic Limit _ Liquid Limit

FLOW CURVE
&
= ok =
oot
4 35 e
o :
= Y "
e 31
Z -4
5 -
o i
0 i3 MV B 0 B D 5%
. NUMBER OF BIOWS
SHRINKAGE TEST
I | Shrinkge Dish No. - gt _ 8 | Vol. Shrinkage Dish (V) ‘ml
2 | Wt of Dish + Wet Soil gr. 9 | Vol. Dry Soil (Vo) mi
3 | Wt of Dish + Dry Soi gr 0]1v-vVo=(3-9
et w LofDSh ............ - SR, S R e : . s
. ! ; g 11 v- Vo x 100 = ( T x 100 ) .......................
5§ Wt of Water (2-3) £r. ' Wo
0 | Wt of Soil (Wo) = (3-4) : gr 12 | Strinkage Limit {( 7-11)%
7 | % Moisture (5/6 x 100) o 13 | Shrinkage Ratio (6/6)
Liquid ~ _ Pastic — ' Plasticty Shrinkage _
Limit - 33.8 | Limit 27.7 | Index 6.1 Limit
Soil Mechanics Laboratory Testing : CONSISTENCY TESTS | Sample No,:
Tested & Computéd 'by e s s Material Engineer ! ..., AT Date : e,
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CONSULTING ENGINEERING CENTER
SOIL CONSISTENCY TEST
. 103/2000
OB Lot et ¢.ta Sample Dascription
SAMPLE No. 1 oo i enrinene
SITE :,....Ball ’.' ........................... _
LIQUID LIMIT . PLASTIC - PLASTICITY INDEX
Plastic Limit Liquid Limit
Tnal No 1 2 1 2 1 2
DlSh No 20 Y A B I 2z
No of Blows - - 11 20 29 - 38
1 | Wt Dish + Wet Soil gr. 23.21 26.81 25.63 38,53 52.64 41,72
2 Wt Dish + Dry Soil gr. 22.85 26.37 23.07 35.07 46,22 36.51
3 Wt of Dish gr. 21.54 24,78 16.19 252,41 27.88 2128
4 | Wt of Water (1-2) f:28 0.36 .44 2.56 3.46 6.42 5,21
5 Wt of Dry Soul (2 3) gr. 1.31 1.59 6,88 9.66 18.34 15.23
6 | % Moisture @/5X100) | 27.50 | 27.70 37.20 35,80 35.00 | 34.200)
7 | A verage Plastic Limit % 27.6 '
' FLOW CURVE
e}
=4
-]
CE;; 37_ =
2] .
Q ] - +H e
= 34 e
e -
. F
2 7 i
& 3
B
10 13 x FLI. B | Y, ST 87
NUMBER OF BIOWS
SHRINKAGE TEST
1 | Shrinkge Dish No gr. 8 1 Vol. Shrinkage Dish (V) mi
2§ Wi of Dlsh+Wct Soxl gr. 2 1 Vol. Dry Soil (Vo) mi
3 | Wt of Dish+ Dry Sml £r. 101 v.Vo= (8-9
" Wt e R R 10 ....................................
T L . 11 Y0 0= ( & x 100 ) .......................
5 | Wi of Water (2-3) gr. Wo
6 | Wt of Soil (Wo) = (3-4) £r 12 Smnkage Limit ( 7-11) %
T | % Moisture (5/6 x 100) 13 | Shrinkage Ratio (6/6)
Liquid ) Pastic B Plasticty ' Shrinkage
Limit 35.3 Limit - ?27.6 Index 1.7 Limit
Soil Mechanics Laboratory Testing : CONSISTENCY TESTS | Sample No
Tested & Computed by & .oovcveveeveevrirr e Malerial Enginccr . 0\ Date ! ..o,
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CONSULTING ENGINEERING CENTER

SOIL CONSISTENCY TEST

JOB : ""ZDDD/J'Q}‘ """""""""""""" c- E'o Sampio Dsscripﬂon
SAMPLE [« R ‘
SITE ... .BH2. Depth, 2.8, 535, o
LIQUID LIMIT - PLASTIC - PLASTICITY INDEX
Plastic Limit Liquid Limit
Trial No, 1 2 1 2 1 2
Dish No 5 6 : 23 24 78 29
No. of Blows - ~ 11.00 20.00 31.00 - | 42.00
1 WL Dish + Wet SOII gr 26.20 21.73 60,91 56.08 53.98 42,02
2 Wt Dish + Dry Soﬁ gr 25,20 ¢ 20.68 53,09 49.67 49,39 36:33
P T o s e o T e T s
2 G R S aeer Ererenerrrresnanenctranrsrie e rrstrantratnrererrernrirasaeslien
4 W[ of Water (1-2) gr. 1.00 1.05 7.82 6.41 4.89 5.69
5 Wt. of Dry So{i"&"é) 2. 372 | 85 | 21.97 1 18.42 1350 | - 17.04 |
6 % Mmsture (4/5 X100) | 2607 | 27.30 35.60 34.800 | 34.00 33.40
7 A verage PlaStIC L1m1t %o 27
FLOW CURVE
= )
o H
o] :
7
= 36 s323
= 35 S T
e 3 2
Z ! i
o » ﬂ_
& g
A
10 13 0 i » 3 M S
NUMBER OF BIOWS
SHRINKAGE TEST
1 | Shrinkge Dish No. gr. g8 ] VoL Shnnkage Dlsh (V) ml
2 | Wt of Dish + Wet Soil gr. 3 1 Vol. Dry Sml (Vo) ml
3 | Wt of Dish + Dry Soil gr. ' WiIvV-YVo=8-9
e waDsh ................... . S R : -
o1 LS LA il Yo io00= ( — x100 ) ......................
5 | Wt of Water (2-3) gr - Wo
6 | Wt of Soil (Wo) = (34) gr 12 | Strinkage Limit ( 7-11) %
7 | % Moisture (5/6 x 100) 13 { Shrinkage Ratlo (6/6)
Liquid = 34,3 Pastic - 27.1 Plasticty 7.2 Shrinkage _
Limit ' Limit . index . Limit
Soil Mechanics Laboratory Testing : CONSISTENCY TESTS Sample No. :
Tested & Computed by .oovvivvirieriecmricrireres e Material Engineer : ..... A AR Date: e,

ABY



- e e et e ——
CONSULTING ENGINEERING CENTER
SOil. CONSISTENCY TEST
JOB - .. 20004105, . Sample Description
SAMPLE No. :...2.......
SITE © BR2,. Depth. 9.0 m. % b 5., _
LIQUID LIMIT - PLASTIC - PLASTICITY INDEX
Plastic Limit Liquid Limit
Trial No. 1 2 1 2 1 2
S Bt S S el 23 2% Do o H.....
Na. Ofmow& - - 12.00 20.00 28.00 35.00
I Wt Dlsh+Wct SOII gr. 24,19 27.53 51.88 50,29 52.96 48.64
2 | Wt Dish + Dry Soil - gr. 23.75 | 26,82 46.51 45.48 46.54 42.66
3 Wl ofDlsh gr. 22.08 24,10 31,12 31.25 27.09 24,32
4 Wt of Wa[cr (1 2) ar. 0.44 0.71 5.37 4.81 6.42 5.98
5Wt.ofDry 3011(23) .................... - S 55 s e ]
% Moisture @sx 100y | 2630 1 26.10 34,90 | 33.80 | 33.00 32.60
7 | A verage Plastic Limit % 26.74
FLOW CURVE
e
[~ 4
- 3*
% 15 £ s H HH
= M :
F 13 HY
é
2 W E 1
= k4 .
[~ - |
16 13 0 B X B W
NUMBER OF BIOWS
SHRINKAGE TEST
1 | Shrinkge Dish No. gr. 8 | Vol. Shrinkage Dish (V) ml
2 | Wt of Dish + Wet Soil gr. 9 | Vol. Dry Soil (Vo) ‘mi
3 | Wi of Dish + Dry So:l ) gr. 10 {V-Vo= (s 9)
4 Wt Of DlSh I. TN 0w N |
g R AL X 100 = (——6- x 100 ) .......................
5 | Wt of Water (2-3) ar. : Wo
£ | Wt of Soil (Wo) = (34) gr 12 | Strinkage Limit ( 7-11) %
T | % Moisture {5/6 x 100) 13 | Shrinkage Ratio (6/6)
Liquid 33.3 | Pastic = 26.2 Plasticty 7.1 Shrinkage _
Limit Limit | Index ' Limit
Soil Mechanics Laboratory Testing : CONSISTENCY TESTS Sample No
Tested & Computed BY T oo, Material Engineer: ,...2H..cvvove.m, Date

A-T0




HYDROMETER TEST

KIND OF MATERIAL : ITEM No.
SAMPLED AT PR DATE :
Sanple 4 TESTED BY :
. Hydrometer Type:
% Passing sieve No, 10 = 372
Wt. Of sample = [p0
* Readings
Time Hy dm'fwter % Diameter
. Reading ;
minuets Finner min,
Corrected
10 s £3.9 0033 ¢
30 50 Y90 0.02,08
60 43 42,1 0-0 15 ¢
1440 3/ 2o 6603 §
2880 20 19.¢ o0 g
4320 12 N peoe Lo
% Clay in test N4
A2
Material Eng, O.N

% Clay in Sample

ATl

CEC




C.e.C.

HYDROMETER TEST

KIND OF MATERIAL : ITEM No. :
SAMPLED AT s B DATE = :
' Sampie I - TESTED BY :

I .

. Hydrometer Type:

% Passing sieve No. 10 = 90,/
Wit. Of sample = /oo o
s Readings
Time HydrOrf:eter Yo Diameter
. Reading , : .
minuets Finner . mm.
- Corrected S _
10 60 . 5%-% 00 3)%
30 - 52 _ S gho 0.0 Aal
60 4z : a44.] 0: 0152
1440 33 379 50035
2880 Y S 4.4 IR
43320 13 12.7 0.0027

12.%
.0

% Clay in test
% Clay in Sample

ol

Material Fng, Q.N
CEC




Sp.Gr. & ABSORPTION OF COARSE
& FINE AGGREGATE

JOB 1 2000/103 . SAMPLE No. 12
DATE : OPERATOR
LOCATION: BH 1

Sp.Gi‘. & ABSORPTION OF COARSE AGGREGATE

Result
I Wt Of Dry samplé (gr.)  (A) ] 1999
2 | Wt Of Saturate(.l surface of dry sample(gr.) By{ -
3 | W.t. Of (Flask +.Water + Sample) (gr.). (C)} 9373
4 Wt Of (Iask + Water till Mark) (gr.) (D) | 809.5
5 |Sp. Gravjty. (dry sample) - =ABTD)-C = -
6 | Sp. Gravity (Sat. swf. dry) = B/(B + D)-C = -
17 | Sp. Gravity (Apparent)  =AJA+D)-C = 2.772

8 | % age of water absorption = (B — A)/A x 100

Material Fng. Q.N

A-T3




Sp.Gr. & ABSORPTION OF COARSE

& FINE AGGREGATE
JOB £ 2000/103 SAMPLE No.
DATE : OPERATOR

LOCATION: BH 1

':10

Sp.Gr. & ABSORPTION OF COARSE AGGREGATE

Result
1 | Wt Of Dry sample (gr.) (A) | 200.0
2 | Wt Of Saturated surface of dry sample(gr.) (B) -
3 | Wt Of (Flask + Wﬁter + Sample) (gr.) (O] 93606
4| W, OF (Flask + Wator Gl Mark) (gr) 0y | 8095
5 {5p. Gravity (dry sample) =A/B+D)-C - -
6 | Sp. Gravity (Sat. surf. dry) =B/(B + D) C = -
7 | Sp. Gravity (Ap.par.ent) :VA/(A +D)-C = 2.744

8 -1 % age of water absorption = (B -~ AYA = 100

A-T74

Material Eng. Q.N




C.£.C

Sp.Gr. & ABSORPTION OF COARSE

& FINE AGGREGATE
.JOB : 2000/103 - SAMPLE No. 14
DATE : OPERATOR

LOCATION: BH 1

Sp.Gr. & ABSORPTION OF COARSE AGGREGATE Result
1wt Of Dry sampie {(gr) (A)y { 1996
2 | Wt. Of Saturated surface of dty sample(gr.) (B) -
3 (Wt Of (Flask + Water + Sample) (gr.) (C)] 9362
4 Wt Of (Fiask + Water till Mark) (gr) (D) | 809.5
5 | Sp. Gravity (dry sample) = A/(B+D)-C = -
6 | Sp. Gravity (Sat. surf. dry) = B/(B + D)~ C = -
7 - | Sp. Gravity (Apparenf) =AA+D)-C = 2.738

8 | % age of water absorption = (B — AY/A x 100

Material Eng. Q.N

A-T5




Sp.Gr. & ABSORPTION OF COARSFE,

& FINE AGGREGATE,

JOB : 2000/103 SAMPLE No.
DATE : OPERATOR

LOCATION: BI1 !

114

Sp.Gr. & ABSORPTION OF COARSE AGGREGATE Result
1 | Wt. Of Dry sample (gr.) (A) | 2004
2 | Wi Of Saturated surface of dry sample(gt.) (Bj -
3 1 Wt Of (Flask + Water + Sample) (gr.) (C)yi 9409
4 | Wt. Of (Flask + Water till Mark) (gr.) (D) | 8095
5 | Sp. Gravity {(dry sample) = A/(B + D)- C = -
6 | Sp. Gravity (Sat. surf. diy) = B/(B + D)~ C = -
7 | Sp. Gravity (Apparent) =AA+D)-C = - 2.897 -

8 | % age of water absorption = (B - AYA x 100

Material Eng. Q.N




CONSULTING  ENGINEERING

CENTER

CONSOLIDATION TEST RESULTS

0. E- c'

Borehole
Sample No.

Depth
m

Initial
Molsture
Content

"/o

Initial
Bulk
Density
Kg/m?

8. G.

Prassure
Range
kN/m?

My

m2/kN

Gy
Log t methad
mmé/s

DESCRIPTION

B.H2

3538 343

}.90

2477

Sanp/e

4 — 3 g S—_
-3 o : —3 o P - o - 3 i }
SEE H = o SSS8288
== T = i §
= i |
097 1 =
92 = H | Tt H 3 1H
J‘?j ~ == 1 i =i H RS E -
. =5 I i
0.,‘ = = ;_‘ :
 empeat e
C_) . _13:{ : : HHI
’;f RIS it 5 mmr Sg2zas
@ EEEEREENE _ S e
(éJ 03 {% g3
9 : 11 H -_t: 4 1t S5t
0.35 ai i i
"‘%f:_ i i HiH = £ i EEShpase
0. 33l P E A S
PRYISE - ! fjj‘! L i
0.9l SRR %
080 & : s ;

60

100
A-TT

800

1000



DIRECT SHEAR TEST

Project : Tested by  :

Location  : W) Date ;
ook Pf e 14
Area of Sample =36 cm? Ring factor = 0.205 KN/div.
Test Readings: .
Normal load Dial Reading
14.5 4%
34.5 _ : |
- Test Resulls:- : 3.5

KN/m?

A-78



DIRECT SHEAR TEST

Project : Tested by
Location PRM - Date

%amPIe 1z,

Area of Sample = 36 cm? Ring factor = 0.205 KN/div.

Test Readings:

Normal load " Dial Reading
14.5 _ bi
245 | 115
34.5 fo9
Test Results:- '

@ = 33" C = 4.0 KN/m?

S T A Y S
0.3 |- '

. ; L : T
X [ h i : . : . . H

.




c.e£.C.

DIRECT SHEAR TEST

Project : Tested by
Location I3 e 87 Date
Sanm Pl L I
Area of Sample = 36cm? Ring factor = 0.205 KN/div.
Test Readings:
Normal load Dial Reading
14.5 L4ty
245 g0. &
34.5 .5
Test Results:-
g = 34 = KN/m?




DIRECT SHEAR TEST

Project : Tested by
Location  : Rp2 Date
Bam })1 e 13
Area of Sample =36 cm? Ring factor = 0.205 KN/div.
Test Readings: _
Normal load Dial Reading
14.5 q4
24.5 1%
34.5 Jo ;‘

Test Results:- .
& = 39" cC =10 KN/m?
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PERMEABILITY TEST

TYPE OF SOI, JOB 20007103

SAMPLE NO.  :(5) . DATE:
LOCATION : BH.1 |
e Test method : Falling head méthod.

» Specimen size

19.6em, A

D = = 724om?
L = 13.2¢m, v = gr./cm?®
+ - Water flow | Down ward

Total time = 86400 Sec.

Total discharge (Q) = = 2583 mm?

Q = (.0299 mm®/sec.

Temp. = 20c¢®

Rt. = 1

Difference in head (h) = 165 cm
i = WM = 125
k = (g/1) x (Rt/A) = 3.3%107 mu/sec.

+ REMARKS

Material Eng. ON
C.E.C

CA-84



PERMEABILITY TEST

TYPE OF SOIL  : - - "~ JOB 120007103
SAMPLE NO, : (13) DATE ;
LOCATION : BH.1

e Test method : Falling head method.

e Specimen size :

9.6cm,A = 72.4cm?

D. =
L = 13.2cm, Y = gr./om?
s Water flow Down ward
Total time | = 600 Sec.
Fotal discharge (Q) = 526710 mm?
Q _ : = 877.85 mm?®/sec.
Temp. = 22¢°
Rt = 1
Difference in head (h) = 165 cm
i = hi = 125
k ' = (/) x (RYA) = 9.7x107 mm/sec.

e REMARKS

Material Eng, O.N
C.E.C




Finer

100

a0

80

30

20

10

Graphical Representation of Soil Gradation
Bore Hole no BH -1 (Depth 0.0 m to 0.5 m)
Location:Al-Mansora:
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Sieve Size in mm

I SAND GRAVEL
CLAY/SILT

l FINE MEDIUM COARSE FINE COARSE
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Finer

Graphical Representation of Soii Gradation
Bare Hole no BH -1 {Depth 1.5 m to 2.8 m}
_ Location: Al-Mansora

A-87
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Finer
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20

10

Graphical Representation of Soil Gradation
Bore Hole no BH -1 (Depth 12.0 m to 12.5 m)
Location:Al-Mansora
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. Graphical Representation of Soil Gradation
Bore Hole no BH -1 (Depth 5.0 m t0 5.5 m)
Location:Al-Mansora
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Test Boring Log No.1

Test Boring Log Ne.2

[TEST BORING LOG

BORING NOT

|TEST BORING LOG

BOREING NO. 2

ROJECT: T.C Control Center

SHEET NO. V1

PEOJECT: T.C.Control Center

SHEET NG. 11

DRICLING METHOD: H. Stem Auger + Tricon Pit

DATE: Apnl 2000

DRILLING METHOD: H. Stem Auger + Tricon Pit

DATE: April. 2000

OCATION: Al Mansouraly - Aden

TIME;

LOCATION: Al Mansourah - Aden

TIME:

ELEV. | THICK | MOCIST.
(m) {m) COND. COLOR

EYMBOL TDENTIFICATION

REMARKS

ELEV. | THICK MOIST.
fm) {m) COND. COLOR

SYMBOL

IDENTIFICATION |

REMARKS

0.5 Drv Grev

Silty Sand

loose

H

2 2.8
wlen

15.8 Wet Brown

Redish
10

11
12
13
14
15

16

Eack I -3m

Stratified clayey silt layers

hard

17
Cray

Light

Brown

18 39 - Wet

18

20

Sand| Very dense

0.3 Dry Gray

Silty Sand

loose

1

2 -2.8

—
<
~1

Wet Brown
9 to

Redish
10
11
12
13

14

16

Stratified clayey silt lavers

Each 1-3m

bard

17
i8 4.0 Wes
19

20

Stratified silty gravel Sand

Very dense

End of Excavation

End of Excavation




16-¥

TR,

SECTION  A-A

SECTION 3-3
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	附属資料
	11.　サイト調査結果




