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Architectural Design of a new Tramming Center
and Supporting Office building for MWI
( Schematic Design Report)

INTRODUCTION

The objective of this project 1s to provide short-term assistance to DAI m the
performance of the requirements under US Agency for International Development
(USAID ) contract No 278-0288-C-00-4026-00-the Jordan Water Quality
Improvement and Conservation Project

Services to be provided under this contract 1s a schematic design for the MWI office
building and an architectural design for the MWI Traming Center

Thas report represents the documents and drawings of phase I- Schematic Design
submuttal The project comprises three phases

Phase II- Design Development

Phase III- Construction Document

The time frame for phase 1 1s ( 5 week period) starting from September 2, 1995

Several coordination meetings with DAI/MWI have been held to achieve the agreed -
upon program that was the base for the drawimngs of the schematic design Two
presentations were illustrated using the concept of the program and the schematic
drawings for DAVMWI using computer projection for demonstrations

To get a complete and perfect building , we reconfirm our suggestion to develop the
design for the total bualding ( 8 floors + 2 basements ) and to get a license for 1t 1n one
time

Construction documents could be divided mto two phases , one for the completion of

the traming center ( 2 basements and 4 floors ) and the second for the skeleton or the
completion of the total building

Amman Consulting Engineering & Planmng Office
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Architectural Design of a new Training Center
and Supporting Office bwulding for MWI
( Schematic Design Report)

1.1 Site / Space adequacy.
Project Site -

The site of the traming center 1s adjacent to the MWI building on the plot No 76 The
site 1s on a residential street 10 m width and an Alley of 4 m width on the east side

In order to utihze the maximum area to accommodate the training center 1t 1s necessary
to combine the land plots related to MWI land together and also to add the Alley to the
site

The maximum space for one floor 1s about 900 m2 taking nto consideration the
requirements of Greater Amman Mumicipahity The new building will be linked to the
MWI exasting one

The design included two basement floors for Car parking ( 2377 m2) , and four floors
for the tramning center ( 3622 m2)

1.2 Data Collection :
Available documents at MWI

We collected the available data design drawings from MWI Also we obtained the
following information through the site visits and meetings with MWI personnel

- Water supply connections to the new building

-  Samtary connections to the new bmlding

- Water mains and valves connecting the water reservoir and the pumping

station

- Adequate access needed to the pumping station

-  The existing electnical transformer and the possible new site to replace it

-  The existing car park and the landscaping

Topographic Studies
A topography survey for the site and all the existing structures was conducted

mcluding existing MWI bulding pumping station, reservorr , existing car parking
and the new site as shown on plans and elevations attached

Amman Consulting Enginecring & Planning Office
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Architectural Design of a new Tramming Center
and Supporting Office building for MWI
( Schematic Design Report)

1.3 Official Requirements :

Mumicipality and Government regulations and requirements were collected , assessed
and compiled

1.4 Combining the Existing L.and Plots:

A request for combming the existing land plots including the 4 m width Alley has been
presented by MWI to Government Authorities and the combining approval will be

1ssued officially

1.5 Soil Investigation Report :

Attached a copy of the soil mmvestigation report

The report includes the results of the field and laboratory mvestigations, geotechnical
analysis and interpretation of the findings and conclusions and recommendations to aid
the design and construction of foundations

The recommended net allowable beaning pressure for the whole site area 1s 3 3 kg/cm2
Therefore, a total allowable bearing pressure of 4 7 kg/cm2, may be used atthe
foundation level which 1s about 7 0 m, below the existing ground surface for the whole

site area

Amman Consulting Engineering & Planning Office



Architectural Design of a new Training Center
and Supporting Office building for MWI
( Schematic Design Report)

2. Design Program:

Several coordination meetings with DAI/MWI were held to discuss the design
program The meetings included the Architectural , Mechanical , Electrical and
Structural Engineers as well as the Tramning Export and the Telecommunication and
Computer Exports

Following 1s the agreed upon program that was the base for the design of the training
center
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Architectural Design of a new Tramning Center
and Supporting Office building for MWI
( Schematic Design Report)

Ministry Of Water And Irrigation

Training Center Design
Space Requirements
25 car 30 750
1 140 140
890
Circulation area + Walls 362
[ Tontame - 1252
.. © st Baserient:. = . -
Car Parkings 19 car 30 570
Store 1 105 105
Desil Tanks 1 30 30
Mechamical Room 1 48 48
Electrical Room 1 25 25
Guard 1 10 10
788
C:rculalmn arca + walls 337
B i 1125
Entrance + Lobby 1 150 150
Video Production Room 1 43 43
Store 1 8 8
Projection room 1 25 25
Lecture Room |, 1 136 136
Mutts - Perpose Room 1 136 136
Store 1 13 13
Cafe’ 1 48 48
W C for Male 1 22 22
W C for Female 1 20 20
W C for Handy-Caped 1 10 10
610
Circulation area + Walls 246
Total Area 856

Amman Consulting Engineering & Planning Office
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Architectural Design of a new Training Center
and Supporting Office butlding for MWI
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( Schematic Design Report)
Ministry Of Water And Irrigation
Training Center Design
Space Requirements
1 st Floor No of Unts Area / Umit m2 Total Area m2

Computer Lab 1 50 50
Computer Lab 1 32 32
Equipment 1 24 24

Class Room 1 60 60

Class Room 2 48 96

Class Room 1 42 42
Library 1 140 140

First Aid Room 1 14 14
Prayior 1 30 30

W C for Male 1 28 28

W C for Female 1 14 14
Lobby 1 50 50
580

Cu'cnlatlon area + walls 375
twsE -« Tofal éﬁ&:ﬁ : ] 955
s 2adPled v vt ] 3

General Manager 1 30 30

WCforGM 1 4 4
Secretary 1 _28 28
Meeting Room 1 40 40
Store 1 12 12
Adminstration Manager 1 28 28
Tramning Manager 1 28 28
Secretary 1 28 28

Filling + Binding + Typing 1 35 35
Offices 6 28 168

Office 1 24 24

MIS 1 104 104

W C for Male 1 28 28

W C for Female 1 14 14
Store 1 20 20

610

Circulation area + Walls 345
Total Area 955

Amman Consulting Engmeenng & Planning Office
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Architectural Design of a new Traiming Center
and Supporting Office building for MWI

( Schematic Design Report)
Ministry Of Water And Irrigation
Training Center Design
Space Requirements
3 rd Floor No of Units Area / Umit m2 Total Area m2
Meeting Room 2 35 110
Offices 9 28 252
Office 1 24 24
Office 1 20 20
Office 2 35 70
Store 1 20 20
W C for Male 1 28 28
W C for Female 1 14 14
540
Circulation area + Walls 406
Total Ared™ 7~ | SUEY e -856 .
4 th Floor - -
Office Area 410 410
W C for Males 1 28 28
W C for Females 1 14 14
Store 1 20 20
472
- 293
- EEENEE S
410 410 n
W C for Males 1 28 28
W C for Females 1 14 14
Store 1 20 20
472
Circulation area + Walls 293
Total Area- ~ - =] 765

Amman Consulting Engineering & Planming Office
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Architectural Design of a new Training Center
and Supporting Office bulding for MWI

( Schematic Design Report)
Ministry Of Water And Irrigation
Training Center Design
Space Requirements
6 th Floor ‘ N

Office Area 330 330

W C for Male 1 28 28

W C for Female 1 14 14

Store 1 20 20

392

Circulation area + Walls 250
Total Area § s .= e oy ~
b 7 th Flbor EEEl oS

Office Area 330 330

W C for Male 1 28 28

W C for Female 1 14 14

Store 1 20 20

392

Circulation area + Walls 250
BT romdAms - 0 e e

Amman Consulting Engineering & Planning Office
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Architectural Design of a new Tramming Center
and Supporting Office building for MWI
( Schematic Design Report)

Summary of Area Requirements
For New Traming Center / Consultant Space

Second First Ground First Second Third Total
Basement | Basement Floor Floor Floor Floor Ares

1252 m2 | 1125m2 | 856 m2 955 m2 955 m2 856 m2 | 6000m2

Forth Fifth Sixth Seventh Roof
Floor Floor Floor Floor Floor

765 m2 765 m2 642 m2 642 m2 88 m2

Amman Consulting Engineering & Planming Office
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TEXISTING FEATURES

This chart shows the existing situation and the
surrounding fcaturcs

The site 1s used at present as a parking area for the
MWI existing Building, and located on a narrow residential
street 10m wide
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Climate
This chart shows the climatical aspect of the site

e

~—.

Sun movment
The sun movment during summer and winter time shows
there well be sunny offices around the year

Winds
The first two floors are protected by the reservoir from

cold winter winds
The summer wind direction provide a gentil breaze that can

be used through climatical tr§atment like opened courtyards

i o

Summer Time
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VIEWS

We recommend to have wide openings at these
to make use of the prevailing views

Uy

/
/

directions
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CIRCULATION

ki

This chart shows circulation and car movment arour:

the site
Heavy traffic in the main street

Light traffic in the residential street and the
punping station

[t also shows a possible new building entrances and
underground parking entrance
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In this diagram we can see the cones and limitations
of the site

The power generator i1s blocking a possible entance for
the new MWI building
We recomend to move 1t to another place
Due to the nosie sources, we recomend to avoid locating
classes or any teaching units that need quite atmosphere
from the easteren elevation and to use an architectural
treatment such as double or trible glazed windows
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CONCLUSION

The recommended area for construction and possible
entrances for the new MWI building
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This chart shows the propoused lavout for the new

1 building that resulted from the integration of the two grids
We created two court yards in the design for the

following reasons

— Environmental factors

— To provide natural light for the dark offices located 1n
the centre of the building

— To allow car movement to the pump station

This chart also shows th# possible connection points
that links the new building/with the MWI
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Architectural Design of a new Traming Center
and Supporting Office building for MWI
( Schematic Design Report)

3.2 External Desion :

Several alternatives have been reviewed for the external design taking into
consideration the surroundings and MWI building

Although the man entrance for the new bulding 1s from the side street , the external
design, matches architecturally the surrounding environment with MWI building and
expresses the individuality of the training center

3.3 Parking Areas:

Two underground floors have been allocated for car parking areas covering the needs
for the floor 4 but not for the whole building according to the Greater Amman
Municipality requirements

3 .4 Landscaping :

After careful consideration of the conceptual landscaping for MWI land we found that
A-  The exasting parking area north the traming center 1s too small to
construct mult: floor parking building
B-  The valve chambers blocking the area around the reservoir and security
for the area create a difficult situation for a hinking street between the
training center and the north parking area

We propose a total agriculture study for the area surrounding the reservorr to give an
Environmental touch to the structures of the total MWI site

Amman Consulting Engmmeening & Planning Office
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Architectural Design of a new Training Center
and Supporting Office buslding for MWI
( Schematic Design Report)

4 Discussions with DAL/ MWI :

Several meetings & site visits have been held to agree upon the Design Program and to
collect the Data To be famihiar with the existing structures & facilities

Beside the architecture designers all of the specialists participate the meetings to cover
electrical , mechanical and samtary works As well as the structural , traming & MIS

Two presentations for the concept design were conducted for DAI and MWI mcluding
the general secretary of MWI All the comments & remarks were mcorporated m the
revised concept design

4.1 Special Aspects :

4.1.1 Training Specialist :-

Dr Ahmad Atwan , traiming speciahist , attended a meeting held at MWI with DAI and
raised some pomts which were taken into consideration considering the design of the
traming center goals and objectives especially the multi - purpose hall, the lecture hall
the video production room , the class rooms and the computer rooms

The discussion with Dr atwan were also valuable concerning acoustics, furmiture and
storage areas

4.1.2 Telecom & Computer Specialists :

Mr Akef Harb,telecom specialist and Eng Othman computer specialist together with
our group of Engmeers attended a very useful meeting with DAT & MWI specialists
where several pomnts were discussed and taken mnto consideration such as
- The consultant should consider providing space for MIS and communication
equpment mn the new building In addition the consultant should consider the
run-ways for cables in the new building and the connections to the existing
building
- Two to three outlets of cables should be considered between the new and
existing buildings
- The number of data and commumication cable outlets i each room 1n the new
buitlding shall be decided later
- The allocated space of about 100 sq m m the new building to house the MIS
and commumcation equipment 1s sufficient
-  The consultant advised MWI to take into consideration future connections to
the Telecommumcation Corpration ( TCC) network, the National Information
Center (NIC) network and the Private Sector data networks

Amman Consulting Engineening & Planning Office
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Architectural Design of a new Traimng Center
and Supporting Office building for MWI
{ Schematic Design Report)

5. Materials Equipment and Systems to be used:

5.1 Architectural :-

A. Internal :

- Floors Ceramic tiles for the public area , entrances , class rooms etc
- Special Floors for MIS & Computer Rooms

- Ceiling Acoustic false ceilling

- Isolated walls with plaster & pamnt fimshes

- Special acoustic treatment for lecture hall , MIS & Computer Rooms
- Doors Same as existing MWI building

- Bathrooms Local manufactured © 9

B. External:

- Windows Double glazed and local manufactured aluminum sections
- Walls Same fimsh as the exising MWI building 7 ?

5.2 Structural:-

The structural design system will be based upon the national Jordamian code for
construction The code includes the earthquakes parameters as well as the design
loads calculations

The ultimate strength design method will be used for designing the remforced
structural elements

The structural calculations will be considered for 2 basements , 8 floors + 9 floor for
future expansion

The slab design will be the nbbed slab flooring system and foundation will be
determined according to the soil bearing capacity and laboratory recommendations

Almost all the structural matenals are local such as
aggregate, cement and high tensile steel G 60

Amman Consulting Engineening & Planning Office
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Architectural Design of a new Training Center
and Supporting Office bullding for MW1
( Schematic Design Report)

5.3 Mechanical :-

The mechanical works will be according to Jordanian code, BS and American codes
Air condittoning system will consist of two air cooled chilliers and room fan coil units o>
Central heating system depends on boilers whlls hot water depends on solar R

N X o pro

Domestic cold water source should be same as the existing building energy system &
the system will consist of ground tanks pumping to roof tanks

Fire safety and fire protection system will be according to National Fire Protection
Association ( NFPA) standards with separate pumps

Special fire fighting system and equipment should be considered for MIS area

5.4 Electrical :-

Electrical works will be designed according to Jordanian code, BSS and IEC standards

All wirng will be loop system for highting & plugs

All conduits will be PVC heavy gauge The electnicity feeding system will be through
the transformer of the electricity company to mamn and sub panels 400/220 V

A standby generator 1s recommended for the MIS room

An adequate earthling system will be provided for the MIS room separated from the
earthhing system of the new bulding

An advanced fire fighting alarm system and emergency hght system will be used

Amman Consulting Engineening & Planning Office
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6. Schematic Design Drawings

Architectural Design of a new Tramning Center
and Supporting Office building for MW1
( Schematic Design Report)

Amman Consulting Engineening & Planmung Office
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Architectural Design of a new Traimng Center
and Supporting Office building for MWI
( Schematic Design Report)

Cost Estimate :-

A- Traiming Center :

Our preminelary construction cost estimation for the 6 floor building ( 2 basements + 4
floors ) will be based on area

- Basements:
Area 2377 m2
Cost for one sq m =200 JD
Cost for basements 2377 * 200 =475 400 JD

- KFloors :-
Area 3622 m2
Cost for one sq m =300 JD
Cost for floors 3622 * 300 = 1086 600 JD
Total Estimated Cost = 1562 000JD

B- MWI Offices :

Our premmelary construction cost estimation for the top 4 floors will be also based on
area whuch 1s 2900 m2

| N W Ny B ey S Sy Yy By By By B Sy B B B

Skeleton
2900 * 120 =348 000 JD

Finishes:
2900 * 180 =522 000 JD
Total Eshmated Cost =870 000 JD

Amman Consuling Engineering & Planming Office

{7
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ARAB CENTER FOR ENGINEERING STUDIES

sre Amman Consulting Enginecring & Sept 26, 19895
Planning Office S5 951148
Amman, Jordan

Subgect Site Investigation for
Proposed New MWI Training Building
Plots 75 & 76
Basin 12 Al-Waibdih Al-Shamal:
41-4bdala
Greatetr Amman

Dear Sirs,

The Arab Cenler For Enginecering Studies 1s pleased to submit

dated Sept 7T, 1995

This report i1ncludes the results of the field and laboratory
intesligat ions, geolechnical analisis and interpretation of the
firdings and conclusions and recommendatiens Lo ard the design and
constriuction of foundations

In Lhe event that additional intormation or clarifications are
requited, please conlact our office at vour convenience Wwe would
1ile to Lake this opportunity to thank you for your confidence and
lool forvaid to be of service Lo vou in the near future

Sincerely yvours,
ARAB CCNTLCR FOR ENGINEERING STUDIES

(o SN D

Dr Omar Abdulhad:
Direclor & Partner
Peg No 3424

2 panan Gty gestt W

nmmmﬁmﬁs

this report of the geotechnical 1 stigation for the above subjgect
site of Lhe proposed building in 4l-Abdali, Greater Amman This
investigation was carried out according to our proposal No PS 95140

TEL. 810777 Fax 812777 P O Box 5504 - Ammanlll8310rdan G YAV AT Dlee — 00 ¢ W J—A\TYYV‘,Sb—A\ yvy u,abl(é
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INTRODUCTION

This report presents the results of the geotechnical
investigation for the proposed site 1n Al-Abdali, Greater
‘mman

1 1 Purpos~ Of Stud:

The purpose of Lhis studvy 1s to determine the
surface and subsurface conditions at the building site
and the physical and mechanical preoperties of the
foundation ground in order to provide the structural
engineer with sufficient 1nfoimation for the design of
most suitable and safe foundations

1 2 Scope O Works

The scope of vork consists of Lhe following

1 Collecting information and maps particular to the
building site such as public services, site plan
and land use maps

Q]

Making visits Lo Lhe site to collert 1nformation
about present land use, surface topography,
geological features and surface draini_e

(4%}

Drilling ~f five boreholes and sampling of
disturbed and undisturbed samples

4 Carrying out the necessary laboratorv tests

5 Performing engineering analysis of field and
laboratory findings

6 Developing conclusions and recommendations for
foundation design and construction

PROTFCT DFSCRIPTTON

The preoposed building 1s intended to be used as a
training center for Mainistrv of Water and Irrigation (MWI)
TL consisis of two basements, ground, firest, =econd, third,
fourth, fifth, sixth, and seventh floors with an approximate

area of lOOOm2 for the first and second basement and 950
mZ for each of 1he remaining floois
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SITE DFSCRIPTION

The si1te lies 1n plots 75 and 76, basin 12 Al-Waibda
yAl-Shamali, Al~Abdali, Greater Amman It 1s bordered by a
raved road from the Scuth side, and by retaining walls from

the remaining sides

The site 1s relatively flat The site 1s utilized as a
parting area covered by asphalt laver followed by a basecourse

layer

No electrical or telephone poles or pipes were observed
within the site area However, electricity, telephone and
water services are provided for the area

According to the geological maps for Amman area, the
site belongs to Belga Group, Amman Silicified Limestone and
Wadyr umm Ghdran Formations (Bl1/2) which 1s mainly formed of
chert beds of various thickness intercalated with marls and
limestone noe faults or other special geological features

were observed at the site

A general site plan showing the location of the building
and boreholes 1s presented 1n figure no 1

FIELD EXPLORATION AND LABORATORY T1STING

4 1 Field Exploration

4 1 1 Dralling

During the period between Sept 16
through 19, {ive boreholes were drilled at the
site The boreholes are numbered 1, 2, 3, 4
and 5 and thev were drilled to a depth of
i8 0, 23 0, 18 0, 18 0 and 23 0 m,
respectivelv below the existing ground
surface The localions of the boreholes are
shown 1n figure no 1

The drilling was executed with Pilcon
Traveller 30 type drill rig using the rotary
ai1r flush drilling method The logs of the
boreholes are presented as Appendix A to thas
report
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Sampling

Samples were obalained from the boreholes
wherever possible, throughout the drilled
depths, using double tube core barrel 76 mm
diameter The samples recovered were
evamined, described and classified by our
geotechnical enginecers, placed 1n proper
sequence i1n wooden boves and taken Lo our
laboratories {or testing The moist samples
wele placed i1n waterproof plastic bags before
placing 1n wooden bores

Dow nthe hole hammer was used at
materials of low engineering inteirest and
where the hard and intercalated nature of the
materials did not altlow for coring

Laboratory Te<ting

1

12

lTable

T order to determine the physical and mechanical
properties of Lhe ground materials, laboratory tests
were performed on selecled samples from the boreholes
The following tests were performed accordi~+* ‘o American
Society Foi Testing And Materials (ASTM) St indards

ASTM D 2216-92, "Laboratory Determinatior Of Water
(Mo1sture) Content Of Seoil, Rockh And Soil \ggregale

fi~lures

"

ASTH D 4318_93, "Test fOI‘ l.x.\.’}u.x.d lMHLt, Plast"‘ —
Limil and Plasticity Inde~ of So1l"

ASTM D 422-63 (1990), "Particles Size Analysis Of
50113"

481M D 2938-86, "Test For Unconfined Compressive
Strength Of Intact And Roclk Core Specimens”

ASTM D 2166-91, "Test For Unconfined Compressive
Strength Of Cohesive Soi1l"

The results of all the tesls are summarized in

No

1

9l



. TABLE No 1

! LABORATORY TEST RESULT

[!N S NCGJ D Bd M/C AT TLRBERG PARTICLE S1/ZE UNCONL IN TRIAATAL

{m) g{ (%) LIMITS DISTRIBUTION T&S8T TEST
Il on LL PL PI |GRVL{SAND|SILT|CLAY| qu |F St} C !3 Q
- (%)) (%)) (%)) (%)) (%)) (%)] (%)} kg/| (%) kg/i( )
cm”2 cm”™ 2!

}1 825| 0.5 3 2 i
826| 1 5 19

LJI 827| 2 5 25

Ll 8§28| 3 5 3 17

i 829| 4 5 20

3 830} 5 5 2 6

] 831} 6 5 37

é 8321 7 5 2 7

Ll 833} 8 5 0 4
834} 9 5 0 4

! 835{10 5 2 3

. 83611 5 2 6

y 837112 5|2 047 0 5 38 3| __

' 838113 5 13

'5' 839114 0|2 106} 1 2 44 0 __

! 840115 & 2 2

. 841116 5 13
842317 0|2 018| 0 6 24 9 __

! 843417 5 37

% Boring Number LL Liquid Limit C Cohesion

No Sample Number PL Plastic Limit Q kriction Angle

Depth PI Plasticity Index
Bulk Density qu Compressive Strength

%C Moisture Content F st Failure Strain

2 ;
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TABLE No 1

LABORAIORY TES1T RESULT

!
4
IBN S NO| D Bd M/C ATTERBERG | PARTICLE SIZE UNCONFIN TRIANIAL
(m) g{ (%) LIMITS DISTRIBUTION TEST TEST
. o LL PL PI |GRVL|SAND|SILT{CLAY| qu |F St} C Q
: (%) (%)] (%) (%} (%)] (%)) (%)| Kg/| (%)} kgs{( )
cm” 2 cm” 2
llZ 844 0 5 3 8
8451 1 5 4 8
N 846 2 5 -
. 847 3 & —
L | 848] 4 5 —
gl 849] 5 0O —
850] 6 5 20
> 851 7 5 1 3
852| 8 5 2 1
853} 9 5 13
854|110 5 17
: 855{11 5 2 7
85612 02 130} 1 2 47 2} ___
857113 512 074 1 1 39 6| __
858{14 5 12 -
859|15 0]2 040| 0 & 27 1} __
860116 5 13
861117 5 16
862118 5 1 2
86319 5 11
% Boring Number LL Ligquid Limit C Cohesion
No Sample Number PL Plastic Limit Q Friction Angle
Pepth PI Plasticity Index
Bulk Density qu Compressive Strength
C Moisture Content F st Failure Strain
" :
i

o
TN
NN
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IABLE No 1

LABORATORY TESI RESULT

— - {

1
1

]
N|S NO} D Bd M/C ATTFRBERG PARTICLE SIZE UNCONFIN TRIAXTAL

IB {m) g{ (%) LIMI1S DISTRIBUTION TEST TEST
g en 3 LL PL PI |GRVL|{SAND{SILT|CLAY| qu {F St| C Q
. (%)) (%) (%] (%)} (%)] (%)] (%)] wg/| (£)]| kg/|[( )
}l cm” 2 cm”2
2| 864120 5 2 3
Ll 865121 5 11
ii 866|122 5 12
a 3] 867 0 5 6 3
868 1 5 77
869 2 5 3 6
870] 3 5]2 239 3 6 51 6| __
1 871] 4 5 3 8
# 872 5 5 2 4
873] 6 5 2 4
874} 7 5 2 5
875] 8.5{2 022112 435 4113 7|21 6 19 4152 3128 3|3 19(4.60
; 8767 9 5|2 044 9 3|35 6}14 6}21 O 4 3314 80
877{10 5 1 4
878}11 O 25 2 i
l 879112 5 23 1
88013 5 24 1
881114 5 20 3
882i15 5 21 3
883116 5 23 1
Boring Number LL Liquid Limit C Cohesion
No Sample Number PL Plastic Limit Q kriction Angle
Depth P1I Plasticity Index
Bulk Density qu Compressive Strenzth
Cc Moisture Content F st Failure Strain

-
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l TABLL No 1
i LABORATORY TLST RESULT
BN|S NO| D Bd M/C ATTERBERG PARTICLE SIZE UNCONFIN TRIAXTIAL
l (m) [ &/ (%) LIMITS D1STRIBUTION TEST TEST
emd LL PL PI |GRVL|SANDJSILT|CLAY! qu |k St| C Q
(%) (%) (%)} (%)) (%) (%)| (%}| kg/| (%)| kg'{( )
. cm” 2 cm” 2
3| 88417 5 2l 2
!4 885 0 6 2 1
i 886 1 5 4 5
( 887} 2.5 4 0
9 888] 3 5 1 8|22 gj16 O 7 O 26 8|61 6111 6
889 4 5 0 3
! 8901 5 5 1 4
i 891} 6 5 03
! 892 7 5 31
! 893{ 8 5 5 1133 2{11 8[21 5 22 0|56 2{21 8
) 894 9 5 2 4
! 89510 5 2 9
896|111 5 3 5
897112 5)2 243| 6 2 45,11 ___
898113 5 4 7|28 7|12 9{15 8
899114 5|2 143| 4 5 36 2 ___
900§15 5|2 248 5 1 38 5] __
901116 5 6 3
902117 5 8 1
903| 0 5 2 7
Boring Number LL Liguid Limit C Cohesion
Sample Number PL Plastic Laimait Q Friction Angle
Depth Pl Plasticity Index
Bulk Density qu Compressive Strength
Moisture Content F st Failure Strain
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IABLL No

LABORAIORY Ilsl RISUL

595 48
BN NOT D Bd M/C ATTLRBLRG PARTICLL 5140 UNCONI I'N TR.\XTAL
! ! {w) e/ (%) LIMTITS DISIHKITBUIION 1LS1T LS
| cm”™ 3 :
. [ L Pl Pl |GRAVE[SANDISTLI{CTAY] qu |1 stl ¢ ' @Q
. (431 AV (7] (Y] (&) (A)] (4] ke /] (a ke ()
i cm”d cm” .
3] 9031 0 5 2 7
é! 901 L 5 2 3
!! 9051 2 9 3 2
9061 3 5 1 4
jg 9071 1 5 18
908{ 6 5 11
909] 6 5 12
910y 7 5 L7
911 8 511 971110 5(35 4114 4121 0 J 214 60
912{ 9 5 3 8
91311t 35 3 0
911{i2 52 209} 2 6 46 2| _
915113 512 116] 4 6 39 21
9l6|1l A L1
917115 512 303|112 3 30 2|
4i18]16 5 12 2
91917 512 390113 1 46 5t
920118 512 105113 4 i8 3|
921419 5 17 1
Boi 1ng Numbe: LL Liquid Limil C Lohecsion
sample Numbe: Pl Plastic Liwmrtl Q Iriclion Angle
Depth PL Plasticity Inder
Bulk Denmily qu Lompicesive Strenzsih
Moilstuice Conlent I ot JarTure SLUiIn
9
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IABLEF No 1

-M

LABORATORY TEST RESUL1

595148
BN|S NOI D Bd M/C ATTERBERG PARTICLE SIZE UNCONEIN TRIAXIAL
{m) g/ (%) LIMITS DISTRIBUTION TEST TEST
cm”™ 3
LL PL PT |{GRVI |SAND|SILT{CLAY| qu |F St| C Q
(%)) (%)) (%)) (%)) (%)y] {(%)| (%)| Kke/] (%)] Kg/|(
cm”2 cm”2
lS 922|120 5|2 255|121 34 2
923121 5 17 1
924122 5 12 3
i
N Boraing Number LL Liguid Limit C Cohesion
No Sample Number PL Plastic Limit Q Friction Angle
Depth PI Plasticity Index
d Bulk Density qu Compressive Strength
/C Moisture Content F sl Failure Strain
:
i
1 10
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it STIRFACE AAD SURSURFACE CONDITIONS

T Crapat Maf{~y1al-

The faiv s barehe 1o~ drilled <how that there are
zene oL srmilaritse - and centinuities of Lhe sulbisurfar-e
maliriale, 1n <pitn af <ccme loral sariat tons

Gener1altzcd Sub-urfire Profile ALY and BP' are

precented 'n f3mre n 2 o4 3 The 1ncation of the
Tines 447 and PP’ a1 <hown on Tigure no 1 The
profiles vere consirucfcd by direct interpolaticn
hetween the materials =ncountered in the borecholes The

Jires connecting Lhe various ground strala are made for
11lustration purposes onlv and are not to be considered
a5 aclual field condilions

The geologic description of the ground materials at
the site and Lhe approrimitc averade depth at which they
were encountered i1n Lhe boreholes are presented in T1able
LY s T

Further information about the materials encountered
can be obtained from the leg< of borings, Appendix A

Pl

o Matepials Phrigiral and Mechinical Properlies

The field and liboratorv te<ts results as well as
the corresponding malerial classificalion were
supmarized for the variou= ground materials and are also
presented 1n Table No 2 The results cobltained from the
particle si1ze analveils {esls were used to obtain the
Lexturel claszification <f the scils as shovn on faigure
na 4 whereas Atlerberg limils tests resulis were
plotted on Casagrande Plasticity Chart, figure no 5, to
obtain the plasticity of the so1i1ls In order to obhtain
the degree of potentinal evparsireness, the percentage of
cley fracliions for the te«ted <amples vere plotted
against the plasticitsy inde~ fcr the came samples on the
chart for the degree of polential evpansiveness
(Williams and Donald<on, 1980), figure no 6 The
tables given 1n Lhe lezend to borinzg logs, Appendin A
were nsed Lo describe 1he gqualily, and strength of the
rockl

Further information about the materials encountered
and Lheir phisical and mechanical properties can be
oblaned from Table No 1

3 Ground Rkale); And Cavitrec

!

N 1vaties e re ~pcounteled in the borehole< to
the depths (dr111led howerer, friable and lno-=e
mit srials vere nbh.sprved 10 berebcle 2 at depth ranging
fiem 2 5 to 5 0 m, while ground vvater was ohserved 1n
horeholes 3 at depth from 17 0 m to the end of boering
and veo1 =camplo>- ve1¢ obtoiraed from borehole 5, at depth
fiom 15 5 {o the encd of boring The source of grounz
witer 1- su-pect~d Lo be lealage and/or ceepage from the
ad1 cen' valer tanhk

] %
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Liguid Cimit 72

Symbol Bor whowe Depih Haterals Fustizity

L Nu w2 Type
—@— 3 s Marl Mediur

O 3 33 Marl Me clium

r_—] 4 35 Mot LOw

:/ \ 4 S Mar t Lew

C) 4 135 Mart Low
° S 85 Marl Low

FIGORE NO S 395148
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CLAY FRACTION (/0
Sympul Borhole Dept Ma terial Potentw! OfF
Nu m T/pe Ex«pansh eness
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lable

Matcrial

lypes

No

wnd

Pr

opcrliies

\pprosy imuts renlofic Doscreplion summiry of Material
De pt\h le«ts Results [(lassification
[ m
from O 0 to|l11ll materi1als composed of {M/C 2 1-6 3%
0 7, 50, rocl crushing and asphalt
05, 1 0, mis ture
& 1 0 m, 1n
boreholes 1
Lhrough 7,
Lespect
From 0 7, Interbedded to i1ntercala- {M/C 0 3-12 9% {1C Clavev
5 0, 0 5, ted materirals composed of |LL =22 9-35 6% s1lt to
to 11 N 1n |grev silicitied limestone }PL -11 8-16 0% s1ltv cln
boreheoles and vars colored of che:rt,|PT -7 0-21 6% with san|
1, 2 ard 3 loccasionally vi1th Lhin S -19 1-26 8%{P Low to
‘Txom 1 0 m tinlerbcds of rosy marl- M -32 3-61 6% medi1um
- m, stone and marl C -11 8-28 3%IPI Low to
anl 10 0m qu -51 6 medium
1y hiore- ks/cml St verv weal
1~1 « 4 & 57 {for marl- marlbeds
respect stone bedsg) only)
only) o1 Moderate-
gqu -3 19-4 133 1v veal
hg/cm? (marlstone)
{{for marl D Very poor
beds anly)
RQD 0 - 25%
M/C Moisture Content TC Tevtural Classafication
S S ind (fraction pas-1ng no 10 sierve)
M Silt T Plasticity
C Clax (fraction pda=sing sieve no 1n)
1L Liquid Limit PT Potenlial o1 Trpansivences
PL Plaslic Limit St Strength
PI Plasticitvy Index D Rocl- Quality Description
Uiy Unconfined Compressive
Slrength
R@D  Rocl Quaility Deeignation
k Sece Legend to Bering Leogs, Appeondir 4

17
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Tablc No 2 (Cont’d)

Matcrial Types and

Propert ics

inprovimtc
Deplh
(m)

Geulogic De<cription

Summary of Material
Tests Results [Classification

From 11 Om,
to the ~nd
of boring
in boreho-
les 1,2 & 3
From 12 O m
10 0 to the
end of bor-
1ng 1n
boreholes

4 & 5 resp

Creamy to light rosv marl-
stone occasionallv with
thin bands of chert

M/C 0 6-23 2% |P low

LL 28 7% 5t Wealx
PL 12 9% D Very poor
PI 15 8% to poor ¥
qu 24 9-48 3

kz/cm?2

RQD 0-10%

M/ Moisture Content TC
S Sand
M S11lt P
C Clay
LL Ligquid Limit P
PI Plaslic Limait St
PI Plasticits Inde~ D
qy Uncenfined Compressive

Strengtilh
RQD Rock QRuality Designation
* See Legend Lo Boring Logs, Appendix

18

Textural Classification
(fraction pas=ing no 10 sieve)
Plasticity
(fraction passing sieve no 40)
Potential for Lxpansiveness
Str«ngth
h I Quality Description
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CONCLUSIONS _AND_RECOMMENDATIONS

According Lo field and laboratory i1nvestizitions,

cubcurface conditlions, engincering analyvsi1s and practical
fxperience, 1t can be concluded {hat the proposed building can

b

saltisfactorily supperted by the ground at Lhe site,

vprovided that the following rccommendatltions arc followed

G

1

™~

[#%]

Foundatian Depth And Tspe

1The finished level of the seccond basement [loor 1s

planned Lo be at elevation of (92 5) This 1ndicates
thal the approximale foundation level wi1ll be at
elevation of (+91 &) Therefore, 1t 1s recommended that

foundations be laid on the inlerbedded Lo 1ntercalaled
materials composed of grev silicified limestone and varv
colored chei1t, occasionally with Lhin inlerbeds of rosy
marlstlone and marl

The foundation depth mi1v vary according to Lhe
architectural requirements but should not be less than
1 2 m below Lhe finished level of ground surrounding the

<

building

This foundation ground 1< suitable to support Lhe
building loads on 1ndis idual foolings with tie beams
Strip foolings and/eor raft foundalion mav also be used

1{ required

Alloviable Bean Piescure

Limited number of undisturbed samples can be
obtained at foundatior level for strength testing
because of the hard and intercalated nature of the
materials encountered Hovever, the allovable bearing
pressute vas estimated based on our previous experience
wilh smilar materials and according to ithe calculalios
obtained {rom Lhe unconfined compresion test results
using Terzaghis bearing capacity equation considering a
{actor of safety of threc for the marl, whereas
Goodman’s (Tomlinson 95) equalicn was used for the
marlslone considering a ! ctor of safety of ten A

range from 2 73 to 3 71 kg/cm2 vvas obtained for the
marl and a range fiom 3 38 to 6 42 lg/cm2 was obtained

for the marlstione
Accordingly, the recommended net allowable bearing

pressure for the vhole sile area 1s 3 3 kg/cm2
Therefore, a2 total allowable bearing pressure of 4 7

kg/cmz, may be used at Lhe foundation level which 1s
about 7 0 m, below Lhe existing ground surface for the

whole si1te area

TFoundation Secttlcement

With the foundation designed and constructed in
accordance with the above recommendations, the
<cettlement of foundations laid on the interbedded to
intercalated rocl materials 1s estimated to be
negligible and wilhin tolerable limits

19 bb
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It 18 expected that the ercavation will be through
fi1ll materials and interbedded to 1ntlercalated materials
of si1licified limestone and chert Thereflore, pneumatic
and mechanical cquipment such as Jack hammers and rocl
breakers will be required, 1n addition to the
conventional excavat ton cquipment such as loaders and

bulldeers

IT'veavation Side Slapes

To minimize Lhe instabilits problems, Lthe
excavation sides should be cut at a face i1nclination not
slteeper than one horizontal to three vertical (iH 3V)
for i1nlerhbedded to 1ntercalalted materials of chert and
si1licified limestone and not steeper than one horizontal
to one verlical (1H 1V) {or 111 materials

If the s+ recommended side slopes can not be
achieved {v1 i1nsufficient lateral distance or for any
other reason, lateral supporl (shoring) system will be
necessary and should be considered in the structural

design 1n order to protect Lhe excavation sides 1 o Lhe
adjacent structures and roads

Drai1nage

It 1= recommended Lo protect Lhe foundation ground
and excavation from suiface water both during and after
conslruction by providing proper drainage and protectior

sislem

Backfi1J1l Material And Compaction Criteraia

The crushings of silicified limestone and, chert,
marl and marlslone arc considered suitable f[o1
bacl-f1lling purposes llowever, Lhe final decision shall
be taken during consilruction

The m'tertals 1o be used for bacl f1lling purposes
under bottom slab, behind underground walls and around
foundations shall be 4 so031l or soil-rock miwture which
1 {ree {rom organic maiter or other delelerious
substances It shall not contain rochkhs or lumps over 13
cm in grealtesl dimension, and nol more than 15 percent
larger Lhan 7 cm lhe plasticits inder for the backfaill
maierial shall not be more than 13 percent I{ shall be
spread 1n lifts not evceeding 25 cm 1n uncompacled
Lthickness, moislure condilioned to 1ts oplLimum moisture
content, and compacted Lo a dry densitsy not less than 85
percent of the mavimum dry density as oblained by
standard procto: compactlion test (ASTM D 698)

20 b/{
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The backfill materials 1mmedialely behind the

retaining walls, 1f anv, shall consist of filter
malerials composed of clean coarse sand and gravel or
crushed stone contorming {o Lhe following grading
requlirementis

Sieve Si7e Percentage Passing By Weight
2 1/2" 100

1 1/2" 80~ 100

3/4" 60- 95

No 4 35- 65

No 8 25- 50

No 30 5- 25

No 200 0- 3

Earth Pressure

The underground walls of the pu.idings which are

supported at inlermediate supports, drained and
backfilled as recommended above, shall be designed for

an equivalent fluid pressure of 0 7 gm/cm3 (700
kg/m3)

The cantilever retaining walls, drained and

backfilled as recommended above, shall be designed for
an equivalent fluid pressure of 0 55 g/cm3 (550
kg/m3)

ddditional lateral pressures exerted on the

underground walls from slabs and footings at higher

elen

ations and/or from surcharge loads shall be

considered 1n the structural design

Important Notes

The following imporlant points should be taken into

consideration at the design stage and during
construction

Laleral support (shoring syslem) may be required
and shall be considered 1f the recommended side
slopes 1n item 6 5 not be achieved for insufficient
lateral distance or for any other reason especially
at Lhe sides adjacent to the existing roads and
structures

Supporiing Lhe adjacent roads and structures should
be considered and the melhod and sequence of
suppert should be sludied and ensured prior to
commencement of excavation

Thorough i1nspeclion of the adjacent roads and
structures and documentation’s of anv existing
distortiens, cracks, etc should be carried out
prior to any commencement of work on the site

21 b
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- Methods for proteclion of the site area from
surface water coming form the adjacent roads and

structures musl be studied Any waler, sewer or
service pipes or manholes must be diverled from the
plot 1f exisls Melhods for water drainage from

the plol during excavalion and construction must be
studied and provided

- The type of foundation and i1ts method of
construction should be carefully studied i1f all
area of plols 1n i1ntended for utilization as built
area

- Fxtreme care must be Llaken during excavation which
should be carried out under close supervision
Over excavation of Lhe sides should be totally
avoilded and the effect ot vibration or impact
during excavation should be avoided

- The scheduling of excavalion and construction
should be provid uwyvimum safety

A1l the above noles are outlside Lhe scope of this
investigation and can bce [(urnished upon your requesti

Foundation Excavation Inspection

The recommendations given i1n this reporl are based
on the assumption that the subsurface materials and
conditions do not deviale appreciably from those
disclased 1n the borings

Our office should be notified, in writing,
immediately after foundation excavation and before
foundation construction to inspect the excavations and
confirm that the required ground i1s reached and all the
undesirable and loose materials are removed

22
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LEGEND TO BORING LOGS
SYtBOLS FOR CCNMON S50!I. AND ¥OCK TYPES

E- P L. (o500 I_"‘ﬁc e we
55 B S & ke fR B
[ CLAY Sur 2AND GRAVEL COJBL<S & PEAT HLL
80ULDL 2"
0 ~ 1 5 A X,
F_Eﬁ = 1 s & A E 'x:: ! E\\—g A):A ei'?&
P dad 1 s & = 1 ko= ’y"v A A
CHALK MARL UMESIONE LHERT CLAYSTOME  SILISTUNL  GAND TONE HALE BASAL PHOSPHATE

SAMDPLLR  TYP.

izl

HAMMER CORE BARREL AUGER  SHELBY DRIYE DRIVE DRIVE
TUBE CYLENDER BARREL SPLIT SPOON
&Monuol ) {SPT )
Sample Disturbed  Reiotively Disturbed Undisturbed Relutively  Relatively Disturbed
Disturbance Undisturbed Undisturbed Undisturbed

SPT {Blows/30 em} The number of blows in the Standard Penciration t=st required to drive a five centimeler diometer
spht tube sompler a distance of thirty cenhmeters using sixty five kilograms weight falling seventy six
cenfimelers

Fine Grammed Soils Coarse Grained Soils

sPT Unco f d 5P1
{alows/ Consts Field Idenhficahon omp e 1eghh [Biow | Descrip Field ident ficotion Relative
B cm)| tency { kgic mt) 30 ecm) fion Density {¢ }
0-2 | Very soft| Eusily penetraled several <025 0-4 | Veywos |Easily indented with 0-20
cms with fist finger thumb or nst
24 Soft E:;ﬂ:vlmﬁt:‘td several 025-05 410] lore Leisbcjsnly Tde}r\ned Iwc;th 20-40
4-8 firm | Penefrated several cms by 05-10 91 ul eastly shovele
thumb with moderate 10 30| Medt m | Shoveled with difficulty 40-60
effort dens
g15] Suf |Readily dented by 10-20 30301 Dense jRequires pick fo loosen 6080
thumb byt penetrated for shovcling by hand
only with great effort > 50 { Very d me } Requires blasting or heavy BO~100
1530 § Very Stff Reo'dnly ntented by thumb 10-~40 equipment to loosen
nail
>30{ Hard |indented with difficulty > 40
by thumb nail
Recovery The percentage of length of core recovered i each run to the total length of the core run
RQD The Rock Quality Designation s the percentuge of the sum of lengths of infact core pieces len cent meters or

longer to the total length of tha core run

Pomt ioad Strength and Unconfined Compressive Strength
In the pont load test a rock core 13 loaded belween two steel cones oad foilure occurs by tensie splitting
A pont load strenght index s s calcvlated as the rohio of the applied loud P at rupture to the square of the

distonce H between the loading points Is = PfH?
A correlation that 1s commonly used between the pomt load index and the unconfined compressive sirength

qu of a cylender with a length to diameler ratto of 2101 15 qu = 24 Iyso)
where I:js0) 15 the pomnt load sirength corrected fo a diameter of 50 mm [Brock oad Franklin  1972)

Rock Quality Rock Strength

Deﬂ::::o?":gg ™) Rock Quality Description Description ﬁ@lﬁ%ﬁﬁiﬁgéll U"c::::‘”;: ?:g";f::’)"“
0-25 Very Poor Yery Weak <05 <125
5-5 Poor Weak 05-2 125-50
50-70 Fawr Made ately W ok 2 -5 50-125
70-90 Good Made ately S1o g 5-20 125-500
90-100 Excellent strong 20~40 500 - 1000
Very strong > 40 > 1000

ARAB CENTER FOR ENGINEERING STUDIES
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LOGS OF BORING

PROJECT New MWI Training building BORING NO 1 (Cont'd)
LOCATION AL-Abdal (S951438) ELEVATION 98 54
DRILLING DATE 17/9/1995 GROUND WATERDEPTH NE

DRILLING METHOD ROTARY AIR FLUSH

TOTAL BORING DEPTH 13 Om

Depth | S| REC | RQD | SPT | SYM qu Dd
m) |T| (%) | C& | @ | BOL DESCRIPTION (gfem?) | (gmiem’)
-11
- Creamy to ight rosy weak to moderately weak -
marlstone , occasionally with thin bands of
-12 chert. -
N 383 2037
-13 90 30 -
-14 440 2081
- 90 40 -
15 -
-16 80 15 -
-17 249 2006
80 20

-18

-19 -

- End Of Boring

~20

2 2

1 ST Samplcr Type 4 SPT  Standard Penetration Test
2 REC  Corc Recovery 5 qu Unconfined Comp Str
3 RQD  Rock Quality Designation 6 Dd Dry Density

7 NE  Not Encountercd
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LOGS OF BORING

l PROJECT New MWI Trainng building BORING NO 2

- LOCATION AL-Abdali (S95148) ELEVATION 98 28

I DRILLING DATE 16/9/1995 GROUND WATER DEPTH NE

- DRILLING METHOD  ROTARY AIR FLUSH TOTAL BORING DEPTH 23 Om

I Depth | S| REC | RQD | SPT | SYM qu Dd
@ |T| (%) | @ | b | BOL DESCRIPTION Ggem?) | (guca’)

% Fall matcnials composed of rock crushing and

- - asphalt mixture -

¥
<P

¥

% 2 -
% -3 B
A _
*From2 5mto50m no sampcls could be
- obtamed duc to loss of air circulation which -
indicate that fraible and loose materials arc
5 ] encountered 4
-6 ’ -
- 3 -
7 —
- 50 a -
3 -
9 -
-10 -
1 3
i ST Sampler Type 4 SPT  Standard Penetration Test
2 REC  Core Recovery 5 qu Unconfined Comp Str
3 RQD  Rock Quality Designation 6 Dd Dry Density
7 NE Not Encountered




LOGS OF BORING
PROJECT New MWI Traming building BORING NO 2 (Cont'd)
LOCATION AL-Abdah (595148) ELEVATION 98128
DPRILLING DATE 17/9/1995 GROUND WATER DEPTH NE
PRILLING METHOD ROTARY AIR FLUSH TOTAL BORING DEPTH 23 0m
Depth | S| REC | RQD | SPT | SYM qu Dd
@) | T| %) | ©» | @ | BOL DESCRIPTION (hg/em’) | (gmiem’
-11
Crecamy to ight rosy weak to moderately weak
-12 marlstonc , occasionally with thin bands of chert
472 2165
- 90 35
-13 -
396 2051
-14 % 30
-15
271 2.030
- 30 10
-16
-17 60 0
-18
-19
-20
2 3
1 ST Sampler Type 4 SPT  Standard Penctration Test
2 REC  Core Recovery 5 qu Unconfined Comp Str
3 RQD Rock Quality Designation 6 Dd Dry Density
7 NE  Not Encountered
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LOGS OF BORING

‘- -

PROJECT New MWI Training building BORINGNO 3
LOCATION AL-Abdal: (§895148) ELEVATION 98 18
DRILLING DATE 19/9/1995 GROUND WATER DEPTH 110

DRILLING METHOD  ROTARY AIR FLUSH TOTAL BORING DEPTH 18 Om

Depth | 5| REC RQD | SPT | SYM qllz Dd
@ |T| %) | o | ™ | BOL DESCRIPTION Ggam?) | (gmicm’)

Fi1ll matenals composed of rock crushing and
asphalt mixture

ek
J

Intcrbedded to mtercalated materials composed -
of grey, fractured , modcrately strong sihicified
- bmestonc and vary colored , fractured -
moderately strong chert and occasionally with
-2 tlun interbeds of rosy marlstone and marl -

{
U
)

85 20 516 2140

*from 8 0 to 100 m thickly bedded with hight
rosy very weak marl -

80

" -
| '

-6 -
i | -
8 -
_ 319 1799
-9 85 25 B
- 433 1789
~-10
1 2
1 ST Sampler Type 4 SPT  Standard Penctration Test
2 REC  Core Recovery 5 qu Unconfined Comp Str
3 RQD  Rock Quality Designation 6 Dd Dry Density
7 NE Not Encountered
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LOGS OF BORING

PROJECT . Ncw MWI Trainig building BORING NO 3 (Cont'd)
LOCATION AL-Abdali (595148) ELEVATION 98 18
DRILLING DATE 17/971995 GROUND WATER DEPTH 110
DRILLING METHOD  ROTARY AIR FLUSH TOTAL BORING DEPTH 180
Depth | 5| REC | RQD | SPT | 5YM qu Dd
@ | T} (%) | ¢ | ™ | BOL DESCRIPTION kg/em®) | (gmicm®)
-11 'w
-12 70 0 Creamy to light rosy , weak to moderately weak -
marlstone , occasionally with thun bands of chert
-13 *Trom 11 0 o the end of bormg wet samples -
were obtained
- 40 0 -
-14 -
-15 50 0 -
-16 -
- 50 0 -
-17 -
40 0
-18
End Of Bormng
-19 —
-20 -
2 2
i ST Sampler Type 4 SPT  Standard Penctration Test
2 REC  Core Recovery 5 qu Unconfined Comp Str
3 RQD  Rock Quality Designation 6 Dd Dry Density
7 NE Not Encountercd
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LOGS OF BORING
PROJECT New MWI Training building BORING NO 4
LOCATION AL-Abdali (§95148) ELEVATION 97 99
DRILLING DATE 16 and 17/9/1995 GROUND WATER DEPTH NE
DRILLING METHOD ROTARY AIR FLUSH TOTAL BORING DEPTH 130m
Depth | S| REC | ROD | SPT | §YM qu Dd
@ |T| %) | | @ | BOL DESCRIPTION Ggiem?) | (g/em’)
Filt matcrials composed of rock crushing and
- asphalt mixturc -
= N
-1 /| Interbedded to intercalated materals composed  {N—
of grey fractured , moderately strong sihicified
- himestone and vary colored , fractured -
moderately strong chert and occasionally with
-2 thin mterbeds of rosy marlstonc and mar} -
*From 2 5to4 0 m thickly bedded wath creamy
3 moderatcly weak marlstonc 393 2085
- 90 40 -
*From 8 0 to 9 0 m, thickly bedded with light
-4 rosy,weak marl -
-5 -
£ -
7 -
{
8 -
- 421 1792
90 20
-9 -
-10 -
1 1
1 ST Sampler Type 4 SPT  Standard Penetration Test
2 REC  Corc Recovery 5 qu Unconfined Comp Str
3 RQD  Rock Quality Designation 6 Dd Dry Density
7 NE  Not Encountered
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LOGS OF BORING

PROJECT New MWI Tramung building BORING NO 4 (Cont'd)
LOCATION AL-Abdali (595148) ELEVATION 9799
DRILLING DATE 17/9/1995 GROUND WATER DEPTH NE
DRILLING METHOD  ROTARY AIR FLUSH TOTAL BORING DEPTH 18 Om
Depth | S| REC | RQP | SPT | SYM qu Dd

@ |T| (%) | & | @ | oL DESCRIPTION gfem?) | (glea®)
-11 -
-12
- Creamy 1o Iight rosy , weak lo moderately weak 451 2112

marlstone , occastonally with thin bands of chert
-13 90 30 -
-14 -
- 85 35 362 2012
-15 -
) 385 |2101
-16 90 10 -
-17 -—
- 70 0 -
-18
- End Of Boring -
-19 -
-20 -
2 2

1 ST Sampler Type 4 SPT  Standard Penetration Test
2 REC  Corc Recovery 5 qu Unconfined Comp Str
3 RQD  Rock Quality Designation 6 Dd Dry Density
7 NE  Not Encountered
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LOGS OF BORING
PROJECT New MWI Tranung bulding BORINGNO 5
LOCATION AL-Abdal1 (S95145) ELEVATION 98 31
DRILLING DATE 18/9/1995 GROUND WATER DEPTH NE
DRILLING METHOD  ROTARY AIR FLUSH TOTAL BORING DEPTH 23 0m
Depth | S| REC | RQD | SPT | $1 M qu Dd
@ | T| &) | | ® | BOL DESCRIPTION (kgfem?) | (gens’)
Fill matenals composed of brown silty clay
- | crushed hmestone -
4 N
-1 /| Interbedded to intercalated matenals composed |
of grey fracturcd moderately strong silicificd
- limestone and vary colored fractured -
moderately strong chert and occasionally with
-2 thin interbeds of rosy marlstone and marl -
- *Existance of brown stiff to very suff silty clay -
-3 *Thin 1o medium beds of marlstone -
I
- *I'rom 8 0 10 9 5 m, thuckly bedded wath rosy -
very weak marl
4 -
- 50 0 -
5 -
- i -
% -
7 -
- | -
8 -
_ 321 1789
9 90 15 -
-10 —_
1 3
i ST Sampler Typc 4 SPT  Standard Penetration Test
2 REC  Corc Recovery 5 qu Unconfined Comp Str
3 RQD  Rock Quality Designation 6 Dd Dry Density
7 NE Not Encountered
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LOGS OF BORING

PROJECT New MWI Training building

BORING NO 5 (Cont'd)

LOCATION AL-Abdali (5951438) ELEVATION 98 31
DRILLING DATE 18/9/1995 GROUND WATERDEPTH NE
DRILLING METHOD  ROTARY AIR FLUSH TOTAL BORING DEPTH 23 0m
Depth | S| REC | RQD | SPT | 5YM qu Dd
m |T| (%) | & | ® | BOL DESCRIPTION Ggem?) | (guiem’)
- Crcamy to hight rosy weak to moderately weak -
marlstone , occasionally with thin bands of chert
-1 -
-12 -
- *1rom 15 5 m lo the cnd of boring , very moist 462 21.2
samples were obtamncd
-13 90 40 -
- 392 2031
-14 -
- 85 30 -
-15 -
- 302 205,
-16 85 35 -
-17 -
- 80 20 465 2113
-8 -
- 483 2121
-19 80 15 -
20 -
70 0
2 3

1 ST Sampler Type 4 SPT  Standard Penetration Test
2 REC  Core Recovery 5 qu Unconfined Comp Str
3 RQD  Rock Quality Designation 6 Dd Dry Density
7 NE  Not Encountered
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LOGS OF BORING

PROJECT New MWI Trainung building BORING NO 5 (Cont'd)
LOCATION AL-Abdali (§95148) ELEVATION 98 31
DRILLING DATE 17/9/1995 GROUND WATER DEPTH NE
DRILLING METHOD  ROTARY AIR FLUSH TOTAL BORING DEPTH 23 0m
Depth | 5] REC | RQD | SPT | SYM qu Dd

@ |T| (%) | & | @ | BOL DESCRIPTION (kgem?) | (gmicm®)
- 342 2012
-21 70 15 -
22 -
- 60 0 -
23

End Of Boring
24 -
25 -
26 -
27 -
28 -
=29 -
-30 —_
3 3

1 ST Sampler Type 4 SPT  Standard Penctration Test
2 REC  Core Recovery 5 qu Unconfined Comp Str
3 RQD  Rock Quality Designation 6 Dd Dry Density
7 NE  Not Encountered
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APPLNDIX B

MLINIOD OI' CALCULATIONS

The bearing capacily of Lhe zo1l 15 calculatled wilhh accordance
ol Lhc Jordanian Nalivnal Code [or lvolings, loundalions and
Rclaining Structlures, clausc 3/2/2, using Modified lerzaghi's
Bearing Capacity Lqualion

qu ¢ ScNc + Pc SqNg + S5y ErBNx

1
2

qun c ScNc + Pedq (Ng - 1) + SbeN‘

1
2

(used 1n case if Lhe cacavaled soil 1s backfilled 1n its
place aftler the conslructing of Lhe [oundalions)

ga = qun
s

glolL = ga + KBD

(uscd 1n casc 1 Lhe cxcavaled soi1l 1s nol backfilled in
i1ls place butl thc cxcavalion 15 uscd Lo build a
basemcnl)

where

qu, qun and ¢ga arc bearing capacilies (ullimalc, nct
ultimalc and ncl allowable, respecclively)

I' S 1= faclor of saflcly -~

Sc, Sq & S¢ arc shapce laclurs

Nc, Ng & NY arc bcaring capacily laclors

Pc 1s effcclive unil weightl of Lhe soil al the [oundalion
level

1; 15 bulk densily of Lhe foundalion ground

¥o 1s bulk densily of thc overburden

D 15 hecight of overburden
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Assuming quick failure, 1 ¢ Q§= 0 Lhus Nc = 5§ 14, Ny =
@ Ng = 1 and C = guncon _
2

(where quncon 15 unconflinced compression lest result)
In this casc Lhe ncl allowablc bearing pressurc 1s

1 gquncon x S5 14 for Lhe =slrip foolings, assuming B = 1m
G

(In normal circumstlances [or small buildings Lhe
allowablec bearing capacily for a recclangular fooling 1s
taken as 1 2¢a where ga i1s Lhe allowable Learing capacity
for a strip fooling)

The bearing capacily of Lhe rock i1s calculalced wilh accordance
of the Jordanian Nalional Codc f[or Toolings, Foundalions and
Rctaining Slruclures, clausc 3/7, considering Lhal Lhe bearing
capacity of Lhc rock 1s cqual Lo Lhe uniaxial test resull
performed on Lhe rock samplc wilh a minimum diamcler of

(b = 50mm) and a height of (LW = 2bL) I{ the becight of the rock
samplc (I < 2bL), Lhe bearing capacily will Le calculated as
follows

C = Ca/[0 88 + 0 24 (b)]
h

wherce

C 1s unianxial pressurce for Lhce rock sample with L > 50
mm and h = 2b which 1s cqual Lo Lhe becaring capacity of
the roch

Ca 1s uniaxlal compression Lest roesull performed on Lhe
rochk samplc

b 1s Lhe diamcler of Lhoe sample
h 1s Lhe height of 1he sample

The nel allowablc bearing capacily of the rock 1s defined
as

ga = C
rs

wn

whcre

I S i1s a faclor of saflcty which 1 varied from 5 (for the
RQD > 75%Z) to 20 (for Lhc KQD - 2357%)

¢
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The i1mmcdiate (shortl Lerm) sctllemenl of the o1l 1s calculaled
using Lhe sclllemenl cqgualion baszcd on Lhe theory of clastic
prescenled 1n loundation Analysis and Design by Josceph L Bowels
I'ourth Cdition 1988, immediale scttilement All 1o cstimaled as

All = gqga B 1=-4™ 1T
Ls

wherc

ga 1s ncl allowablc becaring capacily

B 1s foundalion width

4 1s Poisson's raltio (&4 =~ 0 3 for silly clay and marl)
I 1s combined shapec and rigidity faclor (I =1 33)

Ls 1s modulus of claslicily oblained from ihc
slress-sirain reclalionship
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