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Arclntectural Design of a new Trammg Center
and Supporting Office bwldmg for MWI

( Schematic Design Report)

INTRODUCTION

The objectIve of tins project IS to proVide short-term aSSIstance to DAI m the
performance of the reqwrem.ents under US Agency for InternatIonal Development
(USAID ) contract No 278-0288-C-OO-4026-00-the Jordan Water Quahty
Improvement and ConservatIon Project
SetV1ces to be proVided under thts contract IS a schematIc desIgn for the MWI office
bwldmg and an arcJntectural desIgn for the MWI Trammg Center

Thts report represents the documents and drawmgs ofphase 1- Schematic DeSIgn
SUbIDlttal The project compnses three phases
Phase IT- DeSIgn Development
Phase ill- Construc1lon Document

The 1nne frame for phase I IS ( 5 week period) startmg from September 2, 1995

Several coordmatton meetings With DAIIMWI have been held to acmeve the agreed­
upon program that was the base for the drawmgs of the schematic deSIgn Two
presentations were illustrated usmg the concept of the program and the schematIc
drawmgs for DAIIMWI usmg computer projectIon for demonstranons

To get a complete and perfect bwldmg, we reconfirm our suggestion to develop the
deSign for the total bwldmg ( 8 floors + 2 basements) and to get a hcense for It m one
tnne

Construcnon docmnents could be diVided mto two phases, one for the completIon of
the trammg center (2 basements and 4 floors) and the second for the skeleton or the
complenon of the total bmldmg

Amman Consulting Engmeenng & Plannmg Office

3



Archttectural Design ofa new Trammg Center
and Supportmg Office bwldmg for MWI

( Schematlc Design Report)

1.1 Site I Space adeguacy.

Project Site·

The SIte of the trammg center IS adjacent to the MWI bwldmg on the plot No 76 The
SIte IS on a resIdentIal street 10m WIdth and an Alley of 4 m WIdth on the east sIde

In order to utthze the maxunum area to accommodate the trammg center It IS necessary
to combme the land plots related to MWI land together and also to add the Alley to the
Site

The maxunum space for one floor IS about 900 m2 takIng mto conSIderatIon the
requirements ofGreater Amman MumCIpaltty The new bwldmg will be lmked to the
MWI eXistIng one

The desIgn mcluded two basement floors for Car parkIng ( 2377 m2) , and four floors
for the trammg center (3622 m2)

1.2 Data CoUection :

Available documents at MWI

We collected the avaIlable data desIgn drawmgs from MWI Also we obtamed the
folloWIng mformatIon through the SIte VISIts and meetIngs WIth MWI personnel

Water supply connectIOns to the new bwldmg
SanItary connections to the new bmldmg
Water mams and valves connectmg the water reservolf and the pumpmg
statIon
Adequate access needed to the pmnpmg station
The eXIStmg electrIcal transformer and the pOSSIble new SIte to replace It
The eXIStmg car park and the landscapmg

Topographic Studies

A topography survey for the SIte and all the eXistIng structures was conducted
mc1udmg eXisting MWI bwldmg purnpmg statton, reservolf , eXistIng car parkIng
and the new SIte as shown on plans and elevatIOns attached

Amman Consultmg Engmeenng & Planmng Office



Arclntectural Design ofa new Trauung Center
and Supportmg Office bwldmg for MWI

(Schematic DesIgn Report)

1.3 Official Regwrements :

Mumclpahty and Government regulattons and requrrements were collected, assessed
and compl1ed

1.4 Combining the Existing Land Plots:

A request for combmmg the eXIsting land plots mcludmg the 4 m WIdth Alley has been
presented by MWI to Government Authonttes and the combmmg approval WIll be
Issued offiCially

1.5 Soil Investigation Report :

Attached a copy ofthe sou mvesttganon report

The report mcludes the results of the field and laboratory mvestlgatIons, geotechmcal
analySIS and mterpretanon of the findmgs and conclusIOns and recommendanons to aId
the deSIgn and constructlon offoundanons

The recommended net allowable beanng pressure for the whole SIte area IS 3 3 kgIcm2
Therefore, a total allowable beanng pressure of 4 7 kgIcm2, may be used at the
foundatton level whtch IS about 7 0 m, below the eXIstmg ground surface for the whole
SIte area

Amman Consultmg Engmeermg & Planmng Office



ArchItectural DesIgn ofa new Trammg Center
and Suppomng Office bUIldIng for MWI

(SchematIc.Des1gn Report)

2. Design Program:

Several coordInatIon meetmgs WIth DAI/MWI were held to dISCUSS the deSIgn
program The meetmgs mcluded the Arclntectural , Mechamcal , Electncal and
Structural Engmeers as well as the Trammg Export and the TelecommUnIcatIOn and
Computer Exports

Followmg IS the agreed upon program that was the base for the deSIgn of the trammg
center

Amman ConsultIng Engtneenng & Plannmg Office



Archttectural DesIgn ofa new Tratntng Center
and SupportIng Office butldtng for MWI

( Schemabc DesIgn Report)

Ministry OfWater And Irrigation
Training Center Design

Space Requirements

~

~~~ i~

-

Second Basement
Car Parkmgs 25 car 30 750

Stores 1 140 140
890

CrrculatIon area +Walls 362
,.,

~ 'Ti -.a 1252.....-.~....- -~

~ 1st ~€~"':~_-."

CarParkmgs 19 car 30 570
Store 1 105 105

DesIl Tanks 1 30 30
Mechamcal Room 1 48 48
Electncal Room 1 25 25

Guard 1 10 10
788

ClTcuiatIon area +walls 337
1[; ¥~~: n -

• .,C 1125

~~,.;~ - ~
- --

~ -- - < - -- -
Entrance +Lobby 1 150 150

Video Productlon Room 1 43 43
Store 1 8 8

ProJectlon room 1 25 25
Lecture Room , 1 136 136

Multt - Perpose Room 1 136 136
Store 1 13 13
Cafe' 1 48 48

WCforMaIe 1 22 22
W C for Female 1 20 20

we for Handy-Caped 1 10 10
610

CrrculatIon area + Walls 246
TotalAtea 856

Amman ConsultIng Engmeenng & Plannrng Office
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ArchItectural Destgn ofa lle\\ Trammg Center
and Supportmg Office bUIldIng for MWI

( SchematIC Destgn Report)

Ministry OfWater And Irrigation
Training Center Design

Space Requirements

1 stFloor No ofUmts Area/Umtm2 Total Area m2
Computer Lab 1 50 50
Computer Lab 1 32 32

EqUIpment 1 24 24
ClassRoom 1 60 60
ClassRoom 2 48 96
ClassRoom 1 42 42

Library 1 140 140
Frrst AId Room 1 14 14

Praytor 1 30 30
WCforMale 1 28 28

W C for Female 1 14 14
Lobby 1 50 50

580
Crrculatlon area + walls 375

~,;: - ~Tetal~tt - - 955-.---=-..". ~ ~ r- ""~"....-..... "" ""'''''- --

~?~~_= ~;rtt.F_1:'_ -" - -
~

General Manap;er 1 30 30
WCforGM 1 4 4

Secretary 1 _28 28
Meetm~Room 1 40 40

Store 1 12 12
AdmmtstratIon Manager 1 28 28

Tramin~ Man~er 1 28 28
Secretary 1 28 28

F~ + Bmdmg + Typmg 1 35 35
Offices 6 28 168
Office 1 24 24
MIS 1 104 104

WCforMale 1 28 28
W C for Female 1 14 14

Store 1 20 20
610

Crrculatlon area + Walls 345
Total Area 955

Amman Consultmg Engmeenng & Plannmg Office
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Ministry OfWater And Irrigation
Training Center Design

Space Requirements

Office

Store

Office

Office

Offices

3rdFloor

Store

4 thFloor --
Office Area

Architectural Destgn ofa new Trammg Center
and Supportmg Office bwldmg for MWI

( SchematIc Design Report)

Total Area - ~

Store

Office Area

WCforMale

MeetmgRoom

WCforMales

WCforMales

W C for Female

W C for Females

W C for Females

Crrculatlon area + Walls

Crrculatlon area + Walls 293

CrrcuIatIon area + Walls
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Arclutectural DesIgn ofa new Trammg Center
and SupportIng Office bUIldIng for MWI

( Schemattc DesIgn Report)

Ministry OfWater And Irrigation
Training Center Design

Space Requirements

6 thFloor "- ~

= u ~

Office Area 330 330
WCforMale 1 28 28

W C for Female 1 14 14
Store 1 20 20

392
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Arclutectural Des1gn ofa new Trammg Center
and SupportIng Office bwldmg for MWI

( SchematIc Destgn Report)

Summary of Area Reqmrements
For New Training Center I Consultant Space

Total
Area

6OOOm2-

- -= -==
-- _ - ---0:--"

Thtrd
Floor

856m2

Roof
Floor
88m2

Second
Floor

955m2

Amman ConsultIng Engmeenng & Planmng Office

Frrst
Floor

955m2

642m2

Seventh
Floor

SIXth
Floor

856m2

Ground
Floor

642m2

FIfth
Floor

765m2

1125 m2

Frrst
Basement

Forth
Floor

765m2

1252rn2

Second
Basement
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ThIS chart shows the eXIstIng sItuatIon and the
surroundIng fcat ures

The sIte IS 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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Summer TIme

/

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
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E1 -----

I, ThIs chart shows the clImatIcal aspect of the SIte

Sun movment
I, Tthhe sun 1m1 °bvment durflfn g summerdatnhd WInter tIme showsT ere we e sunny 0 Ices aroun e year

t
~
~
J
~

I..

t
~:
~~~.~

t
I~
l

~
~
~



~
I/

I

\

\
\ /'

~~~

1-
~ VIEWS

~ We recommend to have wIde openmgs at these dIrectIOns
I to make use of the prevaIlIng VIews

1J

~
~
~
~
~
~
~~
~~~-

~
~.



11

,
,
i
~ _C_IR_C_l_TL_A_T_I_O_N

ThIs chart shows cIrculatlon and car moyment aroul'~"
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1- In thIs dIagram we can see the cones and lImItatIons

I
~ of the sIte

The power generator IS blockIng a possIble entance for
r: the new MWI bUIldIngf We recomend to move It to another place

Due to the nOSle sources, we recomend to avoId locating
.1 classes or any teachIng unIts that need qUIte atmospherer from the easteren elevatIon and to use an archItecturaltJ treatment such as double or tnble glazed wmdows
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~I CONCLUSION

I
t The recommended area for constructIon and po~slble

entrances for the ne"w J\!WI buIldIng
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Archttectural Destgn ofa new Trammg Center
and Supportmg Office bwldmg for MWI

( Schematic DesIgn Report)

3.2 External Design :

Several alternatIves have been reVIewed for the external deSign takmg mto
consideratIon the surrooodmgs and MWI bwldmg

Although the mam entrance for the new bwldmg IS from the sIde street, the external
desl~ matches archttecturally the surroundmg envrronment WIth MWI bwldmg and
expresses the mWVlduahty of the trammg center

3.3 Parking Areas:

Two underground floors have been allocated for car parkIng areas covenng the needs
for the floor 4 but not for the whole bOOdmg accordmg to the Greater Amman
MumClpahty requrrements

3.4 Landscaping:

After careful cOfiSlderatIon of the conceptuallandscapmg for MWI land we found that
A- The eXIstIng parkIng area north the trammg center IS too small to

construct multI floor parkIng bOOdIng
B- The valve chambers blockmg the area around the reservOIr and secunty

for the area create a dIfficult SItuatIon for a bnkmg street between the
trammg center and the north. parkmg area

We propose a total agrICulture study for the area surroundIng the reservolf to give an
EnVIronmental touch to the structures of the total MWI SIte

Amman Consulting Engmeenng & Planmng Office



Archtteetura1 DeSlgn ofa new Trammg Center
and SupportIng Office bwldmg for MWI

( SchematIc Destgn Report)

4 DIscussions WIth DAII MWI :

Several meetmgs & sIte VISItS have been held to agree upon the Design Program and to
collect the Data To be fannltar WIth the eXistIng structures & facilitIes

BesIde the archttecture deSIgners all of the specialIsts partICipate the meetmgs to cover
electncal , mechamcal and Santtary works As well as the structural, trammg & MIS

Two presentatIons for the concept deSIgn were conducted for DAI and MWI mcludmg
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 , trammg specIalIst, attended a meetIng held at MWI WIth DAI and
f31sed some pomts whIch were taken mto consIderatIOn consldenng the deSIgn ofthe
trammg center goals and obJecnves espeCIally the muln - purpose hall, the lecture hall
the VIdeo producnon room, the class rooms and the computer rooms
The dISCUSSIon With Dr atwan were also valuable concemmg acoustics, furnIture 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 DAI & MWI specIalIsts
where several pomts were discussed and taken mto consideration such as

The consultant should cOllSlder prOVldmg space for MIS and commumca1lon
eqwpment ill the new bOOdIng In addttlon the consultant should COnsIder the
run-ways for cables ill the new bwldmg and the connectIons to the extstmg
buddIng
Two to three outlets ofcables should be conSIdered between the new and
eXIstmg bmldmgs
The number ofdata and commumcanon cable outlets m each room m the new
buddIng shall be deCided later
The allocated space ofabout 100 sq m m the new buIldIng to house the MIS
and commumcallon eqmpment IS suffiCIent
The consultant adVIsed MWI to take mto consIderatIon future connectIOns to
the Telecommumcallon CorpratIon (TCC) network, the NatIonal InformatIon
Center (NIC) network and the Pnvate Sector data networks

Amman Consultmg Engmeenng & Planntng Office



Archtteetural DesIgn ofa new Trammg Center
and Supportmg Office bwldmg for MWI

( SChematIc DeSign Report)

5. Materials Equipment and Systems to be used:

5.1 Architectural :-

A. Internal:

Floors Cerannc ttles for the pubhc area, entrances, class rooms etc
SpecIal Floors for MIS & Computer Rooms
Cetlmg Acousbc false ceIlmg
Isolated walls With plaster & pamt finIshes
SpeCIal acoustlc treatment for lecture hall , MIS & Computer Rooms
Doors Same as eXIstIng MWI bmldmg
Bathrooms Local manufactured ? ?

B. External :

Wmdows Double glazed and local manufactured alummum sectIons
Walls Same fimsh as the eXIstIng MWI bwldmg ??

5.2 Strudunl:-

? ?

Sl
I

1

I
I

-I
I
I

The structural deSIgn system will be based upon the national Jordanian code for
construction The code mcludes the earthquakes parameters as well as the deSIgn
loads CalCulatIOns

The ultunate strength deSIgn method will be used for deslgnmg the remforced
structmal elements

The structural calculatIOns will be consIdered for 2 basements, 8 floors + 9 floor for
future expaDSlon

The slab deSIgn will be the nbbed slab floonng system and foundatIOn will be
detemnned accordmg to the soIl beanng capaCIty and laboratory recommendatIons

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

Amman ConsultIng Engmeenng & Plannmg Office
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ArchItectural Dcs1gn ofa new Trauung CenJcr
and SupportIng Oftk:e bwldmg for MWI

( Schematic: Design Report)

5. 3 Mechanical :-

The mechamcal works WIll be accordIng to JordanIan code, BS and Amencan codes t ':-~

AIr condtnomng system WIll consist of two arr cooled chdhers and room fan cOll umts v -'S .:..'~
Central heanng system depends on bOllers wlnl~ot water depends on solar "j-~( J--

\; c> t-'\>....."V\ i('
'--'

Domesnc cold water source should be same as the eXlsbng bwldmg energy system &
the system will COnsist ofground tanks pumpmg to roof tanks

Fife safety and fire protectton system WIll be accordIng to National Fife Protectton
Assoclanon ( NFPA) standards With separate pumps

Special fire fightmg system and eqwpment should be considered for MIS area

5. 4 Electrical :-

Electncal works will be deSigned accordIng to Jordaruan code, BSS and IEC standards
All wtnng WIll be loop system for hghtlng & plugs
All condmts will be PVC heavy gauge The electnclty feedmg system WIll be through
the transformer of the electncIty company to mam and sub panels 400/220 V
A standby generator IS recommended for the MIS room
An adequate earthlmg system will be proVided for the MIS room separated from the
earthhng system of the new bOOdIng
An advanced fire fighting alarm system and emergency hght system will be used

Amman ConsultIng Engmeenng & Planmng Office



6. Schematic Design Drawings

Arcluteetural Des1gn ofa new Tmmng Center
and SupportIng Office bwld1ng for MWI

(Schemauc Design Report)
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Archttectura1 DesIgn ofa new Trammg Center
and Supportmg Office butldmg for MWI

( Schematlc Deslgn Report)

7. Cost Estimate :-

A- TrainIng Center:

Our premmelary constructIOn cost estunatIOn for the 6 floor butldmg ( 2 basements + 4
floors) wtll be based on area

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

Floors:-
Area 3622 m2
Cost for one sq m = 300 JD
Cost for floors 3622 * 300 = 1 086 600 JD
Total Estunated Cost = 1 562 000 JD

B- MWI Offices:

Our premmelary constructIon cost estunatIOn for the top 4 floors will be also based on
area whIch IS 2900 m2

Skeleton
2900 * 120 = 348 000 JD

FInishes:
2900 *180 = 522 000 JD

Total EstImated Cost = 870 000 JD

Amman Consulbng Engmeenng & Planmng Office



ftRftB CENTER fOR ENGINEeRING STWIES



SITf I~\E~TIG\TJ0~

FnR
~q0PO~Cn ~LW M~I TR~J~I~G BUILDING

PLOTS 7~, 7f" B4.C,lM J2 \l_-\~.'\.TPDt. .lL-SIIA.MA.LI

,IT"-,',.l'L',',.L[

CR[ ~ T r R <\ 1\[ "I \ 1\1

Pll?
\l\1l\1~"1 (Ol\f~LT ll1\f l:; Ll\,jr, l1'\ T~EHI1\IC, 6.. PL<\I\INII\JG 0Il'ICE

\ \1\1-'1 I\! - JOPDlI,l\,

g~STAVAILABLE COpy



Sept 26, 199")
6 95118

Dr Omar ~bdulhRdl

DIrector ~ Partner
reg N"o J424

"'~)"il , , 'II" ",,- - "" t ~ ...,- - II' ,. VVV ...,..S'lt - II' VVV"'"..L ~h

Silp Investlgation for
Proposnd \ew ~WJ TraInlng BU11d~ng

Plots 75 & 76
BasHI 12 o\l-Wcllbd.lh A.l-Sharnall
".l-A.bdail
GrE'atE't A.mman

8BfIB CflfI'ER fOR U«iINEERING S'lWIES

SubJect

<\mman Consul t lng En~nn('crlllg &
Plcwnlng Off lce
".mman, Jordan

Slncprely yO.lrs,
A.R<\B C[~TLR FOR E~GI~EERING STuDIES

Thls reporL Includes the rp~ults of the fleld and laboratory
In'est~~atLons, geoLechnlcal anal'SiS and InterpretatIon of the
flPdlngs and conclUSIons and recommendcltlon::-. to aId the deslgn and
const 1~1!C t 10n I)f foundaLl0ns

In L~~ event that addlLlon~1 Informatlon or clar1fIcations are
requl1~d, please contact our offlC~ at VOI,l ('0nvenlence he would
111 e to take th1S opportun1ty to than~ you fur your conf1dence and
1001 fon"tld to be of serVIce to VOd 1n the near future

The <\rab Center For EngJneerlng StudIes IS pleased to submit
thls report of the geotechnIcal I stlgatlon for the above subJect
slte ~f lhp proposed bUllding In ~l-~bddll, Greater A.mman ThiS
In,estlciallon wa<=; C'.-lrried Ollt aCc.ordlng to our proposal NO PS 95140
dated Sept 7, 1995

Dear Sir""

TEL 810777 Fax 812777 POBox 5504 • Amman 11183 Jordan

I
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TNTHODUCTTON

Thl~ report present~ the re~ults of the geotechnical
Inve~LIgatlon for the proposed ~Ile In ~l-~bdall, Gredter
\lIllll<ln

1 1 Pllrpo~n or SLur:!'

1hc purpose of Lhl~ studv IS to determine the
surface and subsurface conditions at the bUilding Slt~

and the physical and mechanical prcpertles of the
foundation ground In order to provide the structural
f'nglneer with sllfflCIPnl In[olmdtlon for the deSign of
most sUILable and ~dre foundations

1 2 Sropp Of Works

The scope of Hork conslsts of lhe following

Collecting Information and maps particular to the
bUilding site such a~ publiC ~erVlces, slte plan
dnd land use maps

2 ~aklng VI~lts to the site to collf~L lnformatlon
about prcsent land u~e, surface topography,
geological fe~tures and surface dralnL~e

3 Drilling 0f fl-€, boreholes dnd sampllng of
disturbed and undisturbed samples

4 CdrrYlng out the necessary laboratory test~

5 Performing englneerlng analysls of fleld and
laboratory findings

Developing concluslons and recommendations for
foundation deSign and constructlon

PROTFCT DF~CRIPTTON

The proposed bUilding IS Intended to be used as a
training center for Mlnlstrv of Water and Irrlgatlon (~WI)

It consls1s of two basements, ground, first, second, third,
fourth, fifth, sl~th, and seventh floors With an appro~lmate

area of lOOOm2 for the first and second bdsement and 950
?

~- for each of the remalnln~ flools



2

FIEI.D EXPLORATION AND LAnORATORY fl <"'TING

4 1 FIeld E~ploratlon

The SIte IS relatIvely flat The site IS utIlized as a
pdr~lng area covered by asphalt laver followed by a basecourse
laypr

The sllp lle& In plots 75 dnd 76. ba~ln 12 ~l-Walbda

~l-Shamall, ~l-'bdall) Grealer 'mman It l~ bordered by a
p~vpd road from the South slde, and by retalnlng walls from
the remalnlng SIdes

DurIng the perIod between Sept 16
through 19, fIve boreholes were drIlled at the
SIte The boreholes are numbered 1 1 2, 3, 4
and 5 and thev were drIlled to a depth of
18 0, 21 0, 18 0, 18 0 and 23 ° m,
respectiveiv below the e~lsting ground
surface The locatIons of the boreholes are
shown In fIgure no 1

The drIllIng was e~ecuted WIth Pilcon
Traveller 30 type drIll rIg USIng the rotary
aIr flush drIllIng method The logs of the
boreholes are presented as Appendl~ A to thIS
report

411

SITE DFSCnIPTTON

No electrIcal or telephone poles or pipes were observed
wlthln the SIte area However, electrICIty I telephone and
wdter ~erVlces are prOVIded for the area

, general SIte plan shOWIng the locatIon of the bUIldIng
and boreholes IS presented In fIgure no 1

'ccording to the geologIcal maps for Amman areal the
SIte belongs to Belqa Group, Amman SIlICIfIed LImestone and
WadI umm Ghdran FormatIons (81/2) WhICh IS maInly formed of
chert beds of varIOUS thIckness Intercalated WIth marls and
lImestone no faults or other speCIal geologIcal features
were observed at the SIte
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Lnhoratnrv Tectlng

I
-I
1
I
~I

I
-I -t 2

-\ 1 2 S(lmp 1 Lng

Sample~ w~re obalalned from the boreholes
wherever PObblble, throughout the drIlled
dppLhb, Ubln!4 double tube core bdrrf'l 76 mm
d Iclmp Le r The bcunple::, rec aVe' red we re
p'..cuntllcd , dl'.:>crIbtd clnJ Clclsbified by our
geotechnlcdl engIneers, placed ln proper
::,e(ll1encc j n wooden bo'..es and laken lo our
18.horatorLCs for tebling The mOIst samples
wele placeJ In waterproof plabtlc bags before
placIng In wooden bo'es

Dow nthe hole hammer WdS used at
materIals of low engIneerIng lntclest and
wherf' the hard and lntercalaled nalure of the
materIals dId not allow for corIng

t
I

I

rl
I
I

I

rl
II

~.
I

~I

I
:.,

I
I

T It order to determl ne the physIcal and mechanIcal
ploperLIes of lhe ground materlalb, laboratory tests
'~ere p~rformed on selected ::,amples from the boreholes
The follOWIng tests were performed accord]'~ 4 0 AmerIcan
~oclety FOl Tebtlng ~nd Materlalb (~STM) ~llndards

1 <\ST fvl D 2216-92, "L<l.boratory Determinat lor Of Water
(~olslurp) Content Of SOlI, Rock ~nd SOlI \ggregale
II"lures"

t) ..\ST~1 D -1:31-8-92, "Test for l.Lqu.1.d l.1.,TI.1.t, Plastlc
LImIt and PlastIclt~y Inde' of SOLI"

3 n.STH D 422-63 (1990), "PartlcJes SIze ~nalysls Of
SOll~"

n.S1J.,! D 2g'38-86, "Test For UnconfIned Compresc;lve
St rE:.ng th Of In tac1 lI,nd Rock Core Spec Imcns"

5 J,STJ.,! D 2166-91, "Test For Unconflned CompressIve
<:;tcength Of Cohe'sive SOlI"

The result::, of all the tests are summarl~ed In
fdble No 1

4



PlastIcIty lnde),.
CompreSSIve 5trength

FaIlure ~traln

5

TABLe No 1

PI
qu
F st

Depth
Bulk DensIty
MOJ.sture Content

I
I I~BORArORY TEST RE~UL1

N S NO D Bd M/C, AlfLRBr.RG PARTJC,Lr. SIL:r. UNCONIJN TRIAXIAL
( m) g/ (% ) LIMITS DISTRIBUl ION 1 ~ST TE~T

IJ cm~ 3
LL PI. PI GRVL SAND SILT CLA'! qu I< St C : Q
(%) (%) (% ) (% ) (% ) (% ) ( X, 1 I\g/ (%) I\g II ( )

cm~2 cm~~l

I

1 825 0.5 3 2 I

• 826 1 5 1 9

827 2 5 2 5

II 828 3 5 3 7

• 829 4 5 2 0

830 5 5 2 6

I 831 6 5 3 7

ir
832 7 5 2 7

833 8 5 0 4

~t
834 9 5 0 4

835 10 5 2 3

11 836 11 5 2 6

837 12 5 2 047 0 5 38 3

J'(
-

838 13 5 1 3

2 106 2 44 0, 839 14 0 1

t
-

J 840 15 5 2 2

J

JI
841 16 5 1 3

842 17 0 2 018 0 6 24 9 -

11 843 17 5 3 7

r

~rNO Borlng Number LL LIqUId LImIt C CoheSIon
Sample Number PL PlastIc LImIt Q l<rIctIon Angle



I tABLE No 1

LABOR~lORY TES1 RESULT

BNt s NO D Bd M/C ATTl'RBEHG PART ICLE SlL;~ UNCONFIN 'l'RI -\ \IAL

, I (m) g/ (% ) LIMIT<, DI::'TRIBUTION 1EST TEST
cm~3

C I QLL PL PI GHVL ::'AND SILf CLAY qu f< St
, (%) (% ) (%) (% ) ( % ) (% ) (% ) Kg/ (% ) Kg I I ( )

cm~2 em"':

2 844 0 5 3 8

II 845 1 5 4 8

.,
846 2 5 -

If 847 3 5 -
,

J
848 4 5 -

849 5 0 -

I 850 6 5 2 0

" 851 7 5 1 3

fr 852 8 5 2 1 ,

,~
853 9 5 1 3

854 10 5 1 7
~

~ l 855 11 5 2 7

I • 856 12 0 2 130 1 2 47 2 -

r 857 13 5 2 074 1 1 39 6 -

858 14 5 1 2 -

1 t 859 15 0 2 040 0 6 27 1 -

~ ~
860 16 5 1 3

861 17 5 1 6r.

[ 862 18 5 1 2

863 19 5 1 1

I,J Borlng Number LL LIqUId Llffilt C Coheslon
No Sample Number PL Plastlc LImIt Q FrIctl0n Angle

Depth PI PlastIcIty Index
Bulk Denslty qu CompressIve Strength

C MOlsture Content F st Fallure StraIn

6
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1

IAHLh No 1

LABORATORY ThSr RESULr

I

BN S NO D Bd M/C' ATTFRBERG PARTICLE SIZE UNCONFIN TRIAXIA~I

~
(m) g/ (% ) LIMllS DrSTRIBUTION TEST TEST

cm~3

SAND/SILT
I

I LL PL PI GRVL CLAY qu [. St C Q I
I (% ) (% ) (% ) (% ) (%) (%) (%) h.gj ( /0 ) Kgl ( ) I!I I I I cm~2 cm~ .; I

Jf
864 20 5 2 3

865 21 5 1 1

~I
866 22 5 1 2

867 0 5 6 33

I 868 1 5 7 7

869 2 5 3 6

]1 870 3 5 2 239 3 6 51 6 -

f
871 4 5 3 8

872 5 5 2 4

873 6 5 2 4

874 7 5 2 5

875 8.5 2 022 12 4 35 4 13 7 21 6 19 4 52 3 28 3 3 19 4.60
I

,I
876 9 5 2 044 9 3 35 6 14 6 21 0 4 33 4 80

877 10 5 4 4

II 878 11 0 25 2

r 879 12 5 23 1

880 13 5 24 1

881 14 5 20 3

882 15 5 21 3

883 16 5 23 1

Borlng Number LL LlqUld L1IDlt C Coheslon
No Sample Number PL Plastlc Llmlt Q l<rl.ctl.on ~ngle

~ic
Depth PI Plastlclty Index
Bulk Denslty qu Compresslve Strength
MOlsture Content F st Fallure Straln

L,I 7 ,
{

~I Sv
f'



TABLL No

LABORATORY TLST R~SULT

1

i
I
:;;lBN S NO D Bd M/C A1TERBEHG PARTICLE SIZE /UNCONFIN

I
TRIl\AIAL, (m) g/ (% ) LIMITS Dl~TRIBUTION TEST TEST

crn~3

LL PL PI GHVL ~AND SILT CLA\ qu l' St C Q

I
(%) (% ) (%) (% ) (% ) (%) (% ) I\g/ (% ) Kg J ( )

cm-2 crn - 2

I~ :
884 17 5 21 2

885 0 5 2 1

I 886 1 5 4 5

887 2.5 4 0

"
888 3 5 1 8 22 9 16 0 7 0 26 8 61 6 11 6

; 889 4 5 0 J

I 890 5 5 1 4
..

I
891 6 5 0 3

892 7 5 3 1

I 893 8 5 5 1 33 2 11 8 21 5 22 0 56 2 21 8

894 9 5 2 4

I 895 10 5 2 9

896 11 5 3 5

897 12 5 2 243 6 2 45.1 -
,.

898 13 5 4 7 28 7 12 9 15 8

~ 899 14 5 2 143 4 5 36 2 -,

900 15 5 2 248 5 1 38 5 -

t 901 16 5 6 3

902 17 5 8 1

5 903 0 5 2 7 I

aN Bor1ng Number LL LlqUJ d Llrnl t C Coheslon
p No Sample Number PL Plastlc Llmlt Q rrlctlon Angle
b Depth PI PlastlCJty IndeA
~d Bulk Denslty qu Compre~slve Strength

IUC MOlsture Content F st FaJ lure StraJ n

8



I
I

I \1lJ.1 i\1o

LAIJORt\ I emy II::' I Rl ~UL

9

i ...' t J '1 I 1 111 P <., L"{ J. J n~1 0 ] ~, t tI i C' C' 0 n LC' n t

,UN!S NO f) IJd H/e. A r rLI"BLRG PAIU [C'LL ::::'lLC UNe.O~1 11\ TIL \\IAL
r \II ) !},/ (% ) t,J MT1 ~., Dl':>IH.ll1UIlON I L::::.1 L::::' I

clTJ~l

I I I IL PC Pl Gh. \ I ::'AND '-,1 L J (I AY I ~t ( I QI 'Ill, I ( 10 ) ( 10 ) (/ ) ( o) ( In ) (10) ( 10 ) I\! I ( I. I J\ t- ( )

I
~ , I(m~ -I em '-'

11
3! S 7

I I903 0 2

I

~10 I l 5 2 3 I

Ii. 90S
,., ') 3 <)... ..

-

J
906 3 5 J <I

907 i 5 1 8

r
<)08 6 5 1 I

1 90Q 6 I) 1 2

910 7 5 L 7

I 9 J I 0 5 1 971 10 5 35 <1 1 <I 4 ~ 1 0 ') 21 4 60I v v

~n2 '1 5 ') 8,-'

<)11 I I ~I 3 0

91 I I 2 5 r,
20~1 2 6 46 2.. -

-
9J5 11 " lIb 4 6 3D 2 I

) ~ - I

9Jb I 1 ') i I

917 15 5 2 303 12 3 30 2 -

~18 16 ') 12 2

91<) ,- ') 2 3DO 13 1 'I b 5J ( -
I-
I920 18 ') -:: 105 13 4 H~

')
.J -

I

921 IS 5 1 7 1 I

N BOllng Numbel LL Llql11d Llmll C. l ...oheslon
No ::,amplc Numbel PI. P L1S1 1 C Ll IIll L q lrlcLlon "-ngle

Deplh PI Pla,l]('][, J nde'

~ Dul'" D('n~,l L) (jn l, 01,1 P 1 e ...~ <., J \ C' ~.,llcn';Lh
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IABLf No 1

LABORATORy T~bT R~SUL1

b95148

IBN S NO 0 Bd M/C ArTERB~RG P>\RTICL~ ~IZE U~CONfIN TRIAXI>\L
(m) gl (% ) LIMITS DISTRIBUTION TEST T~ST

cm A 3

~
LL PL PI GRVI ~AND SILT CLAY qu I' St C Q
(% ) (% ) ( X ) (%) { % ) (%) (%) I\~I (% ) KgI ( )

cm A 2 cm"2

5 922 20 5 2 255 12 1 34 2 -

1
923 21 5 17 1

924 22 5 12 3

I N Borlng Number LL LlqUld Llmlt C Cohesl.on
No Sample Number PL Plastlc IJlml t Q frIctIon Angle

I
Depth PI Piastlcity Inde~

d Bulk DenSIty qu Compresslve Strength
Ie MOlsture Content F s1.- FaIlure StraJn

I,
I,

J
I

I
I
I
I

10
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I
i
I
"1
I
I
•I
1,
0­J
I
I
I,

1

") 1

(,...,,1' .. I \1 .. j "'1 111 -

lj'e f',,-. br)l''-h'lr-.- l~rll]pr1 c}1r)h thaI theIe er'"
-!, { 11 ~ d c: l'll I 1 J r 1 t Ir - lrll I (c n t 1 11 q 1 LIe ~ 0 f tj, 0 .:: ull sur f 3::- '2

"I tl l r1r'1~, 1 r l '-pll0 0f '-C-Ill C 10 r a1 \ -"\1 Jat lOPS

Gen.... lrlJ L/td '-.llh-llrftrt PrnClle q-'\' clnd HP' rlre
pre,-pntcd 111 [':sIII"-'- llr) ::: f'J r~ Thl" 10C'1tlon of Ihe
llne'" .\<\.' ,nei [J[" '11 1 '-11O\\n on flgllr0 no ] The
1'1'of 1 ]es tJp1'e (.on~1rllf [cd h\ duect Interp01atlon
het',een the mrtter J rll s PllcounLered In the boreholes The
] Ires connectIng the \dr10US ground strata are made for
lllu",Lrr1tlon ptlJPOSE'S only .<lnd are not to be consIdered
~s Hcludl fIeld connJI Ions

lhe geologIc dpscrlpllon of lhe grou~d materIals at
the SIte and the appro'lmltc average deplh at whIch they
~erE' encountered In the boreholes are presented In 1able
~o ..

Rurther Infolmation about the materIals encountered
can be obtdlned from the log'- of borIngs, ApvendI~ ~

The f IC ld "lnt! ] 1 bora 1 OJ V tee ts resu 1ts as we 11 al:'
th~ correspondIng Illdlerlal c]aSl:'lfICaLlon ~erp

~ull'!'larIzed for thc varIOU'" gronnd materlR1~ and ,qre also
pre&ented ]n Table ~o 2 The r~sults obtaIned from the
pdrtIlle SI~e analv~]s 1e~t~ were used to obtaIn the
{Je"'\.fur-9l clas:=:lflC.<ltlon sf the SOlIs as ~ho\Tn on fIgure
no .1 \\herea~ 4tlerl.erg IlJ1lILs test:=: resuJts ,,'ere
pJott~d on Casagrandp PJastlclt) Chart, fIgure no 5, to
obtaIn the plastlcIt\ or the ~011s In order to ohtaln
the degree of potentl~] p'p~rSI'e~ess, tpe percentdge of
c l?~ frdc t J ons for tIl''> t e ..... ted ..... amples Fere plot ted
ag?l~~t the pl.<lstIClt' lnde' fer the ~ame s~mples on the
chart for the degre p of polentlal e'panSlv~ness

(W'llldffis and Dona]d~oll, lQ80', fIgure no 6 The
LRbl"'::. gl\en 1n lhe Ip;elld to borlnJ logs, o\ppendl"\. Ii

werE' Ilsed to descrJ be 11w qur>] Il;, and strength of the
roc-l-

FurL1)er lnfor-mat 1 on c1.b'Jllt the m~Lerlals encountered
and Lhplr ph~SlCdl and mec~anlcaJ propertIes can be
oula'ned f10~ Table ~o 1

G r 0 u n d h a I <:> l q n d (" ...1 \ 1 t 1 (H.

1\1" (1'1t1('<" 'l<-l~r.> "'nc:ollntel"'d In tIl" borehrJ]e<- to
the de pi h S d 1 1 ] 1" d It eJl, e' e l, f r I a b 1e r1 n d 1no "- e
'I\ 1.1 .>rIal", llf [''"' 0b- p r"cd 11' borel--'cle ~ at depth rangIng
flCfIl ~ ') to ') (l m, hl'llc gl'ollnd Fater "as ohser\pd In
horDholeb 3 at deplp [tom 1 1 0m to t~e e~~ of borIng
rlnti 'ci c:ampJ.::.'- \(ll obt"'lr2d fro D] ho1'<=>1,01'" 5, at dep~h

fIn'll 1" '5 10 lhe fnd of bOT'lllg The .::-ouree> of gr0UP'::
"'"1ter 1- ~lI-pr>ct"'d Lo be> leal age and/or l=e"pagE' from ti-}e
rHl J (e n J ,'a l01 I r1 n I,

1 1
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Tl 1c'tural ClasSIfIcatIon
(fractIon pa~~lng no 10 Sle\e)

P Plast IC I t~

(frdcllon pri=SJng SIeve no (0)
PI' PotcnLlC'l fOl r .... panSl\e'I""''-
S t Streng Ll·
D RC'c 1- Qual It Y DescrIplIon

lable No 2

\[ 'I) r n' 1 III It r (,(f)ln~l(, IJ(~(llpll(l1l <"'umllllT\ of ~l a t (' r 1 Cl. 1 I
LJ· Pt h I ~'<" t '" H('slI]Is (laSSlflcatlon l

Im\

I[. rom 0 0 t 0 l~ J 1 1 Illd t e J 1 dIs cOlllpo .... C'd uf "1/(' 2 1-6 3%
o 7, ') 0, rocl crll<.,hlng and asphalt
0 '1, 1 0, IlIl .... titre

I&. 1 n m, In
bOleho]('~ 1

Ithrough ') I I I

I
,

Ilespect I, I !
H'rom 0 7, Interbedded to Inttrci-ll.l- It-.l/C 0 3-12 9% 1C C.lclv('v
5 0, () 5, tEo d mat!: rIals composed of LL - '1'" 9-3~ 6% slIt to--
to 11 () In grey slllcltled 1Ime~tonC' PL -11 8-16 OM slltv ( ] '1/0

boreholes and va r' colored of chel t I pT -7 0-21 6% h'l th Siln j

1 I

.., 'IT'd 3 occLslon'lllv lith lhIn S -1f) 4-2f1 8% P Low to-
'10m 1 a III InLerbcds of ro',,' mnrl- t-.1 -l": 3-61 (1% medium,

S ton<-.... and marl ( - 11 6-2R '3% pr Lo\"- ill, to
1"1/1 1f' n m qH -51 6 medIum
I, 'I [101'0- L;5/C[[1~ St verv weaI-

] .... 1 '- 4- (.. ') ( for marl- I'larlbeds
resl'ec t I stone beds) only)

I I onl \ ) ,:,t Moderate-
I

1
qt! -3 11)-4 33 I Iv peal-,

I kg/cm2 (marlstone)

I
I ( for rnA r 1 D \1 e r~ poor,

I IRQD
bC'd~ onl"\ )

I 0 - 23%

MIC ~Ols~ure Co~Lenl

C; S mrl
'1 S I 1 t
C CIa'
IL LIqUId LImIt
PL PlasLlc LIIlJJt
PI Pld~lJCltv Inde ....
Cl'l ll'1conflned CompreSFl\E'

::'Lrenglh
RQD Roc! Q1l1l1t\ DC'::lgnatlon

I
I

17



Tublt No 2 (Cont'd)

Tp,tural ClaSSification
(fractIon passing no 10 SIeve)
PlastlclL~

(fraction passing sieve no 40)
Potential for I:'\pansiveness
<.. 11 ( llgth
h 1 Qlldllrv DescriptIon

MalcrJdl TYPCh dnd Proprrt lCh

11ppro'\ltntlC Gf".JIOglC [)C<:CTlpt Ion "ummar;) of \taterlul
DepLh Tests Resulls CLtss 1. fica t Ion

( m,

rrom 11 Om, Cream, Lo lIght rosy marl- ~1/C 0 6-23 2% P low
to the 0nd stone occaSIonallY \oJ llh LL 2R 7% St Weah*
of bOl1.ng th1.n bands of cher't PL 12 9% D Very poor
In boreho- PI 15 8% to poor *
le~ 1,2 & 3 <J.U 24 9-48 3
From 1:2 0 m kJ/cm2
10 0 to the RQD 0--10%
end of bor-
Ing 111 I

boreholes

IJ. &. 5 resp

~1/(" ~10 I c., tllre Content TC
S S'1.nd
"'I Sll t P
C Clay
LL Vlquld Limit PI:
P[ 1J ] asLlc L.tmit c,t
PI PlasLlclt"\ Indc" D
qu Unconf1.nE'd COl"preSSI\e

Strength
RQD Rock Quality DeSJgnatlon

* See Leg~nd to Boring Logs, ~rpcndJ" ~
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I

~
I

~
I

6 0

<\ccorcl1n~ Lo fIeld clnd L1borc\Lol~ In\c .... Ll.;lLlon::..,
'-uh<..urfacc condlLLon::.., engln(el~ln~ <In,l1,::..I .... ,uld practIcal
<'lHrIcncp, It Cd.n be concluded lh,d lhe plol'o'-;.ed bUIld1ng Cdn
!J< -,clt1sfactorlly slIpporltd by the grolllld al Lhc o,ltc,
l,r.J"lllcd lhc1L the follO'oJlng ncomm!..nd,llIOn~ cl.rc followtcd

G 1 Founn,q I Ion D0pt h l\nrl T,' P'"'

6 3 foundatlon Sctt]~men1

1he flnl::..hed level of the second ba~emcnt floor 1S
planned Lo be at elevatIon of (q2~) ThIS Indicates
that the appro'um'lLc foundatIon le-vel \dll be at
elevatIon of (+91 i)) fhC'refore, It IS recommended that
foundRtlon~ be lald on the IntC'rbeddcd to Intercalated
matcrldls composed of grpv slllclfled Ilmebtone and var v

colored chelt, occaslonally wIth thln Interbeds of roo,y
marlstone and marl

ThIS foundcl.llOn glound 1 .... SUItable to support the
bUIldIng loado, on Indl\ ldual foolings wIth tIe beams
Sl rIp fooLlngs and/or raft fOll rHlcltlon may also be used
If reqlllred

The fonnllatlon depth III I' vilry accord.lng to the
archItectural requlrements but should not be less than
] 2 m below the fInIshed level of ground surroundIng the
buIld 1 ng

LlIn Iled number 0 fundI::' tllrbed sampl es can be
obtalned at foundatl0P ]e'el for strength testIng
because of the hard and ~ntcrcalaterl nature of the
materials encountered HOFever , the allopable bearIng
pressllle \'a~ estImated based on our preVIOUS e ..... perlence
wllh .... mJldl materials and according to the calculatlos
obtdined from Lhe unconfIned compreslon test results
llslng Tpr~aghls bearIng capacIt~ equatlon conSIderIng a
factor of ~afet) of three for the marl, whereas
Goodman'b (TomlInson 9S) e~uatl0n was used for the
mdrlstone conSIderIng a ~ 'L tor of safety of ten A
range from 2 73 to '3 71 kg/cm 2 pas obtaIned for the

')

marl and a range flom 3 38 to 6 d2 19/cm- was obtaIned
for th~ marlslone

4ccordlngl, I the recommended net allowable bearIng
pressure for the 1hole SJte area IS 3 3 kg/cm 2

Therefore, a tolal allowable bearIng pressure of 4 7
<1

kg/cmL, md) be used ~t the foundatIon level ~hlch ~s

about 7 0 m, below the e~lsting ground surface for the
whole SIte area

WIth the foundatIon deblgned and constructed In
accordance WIth the above recommendatlons, the
celtlement of foundatIons laId on the ~nterbedded to
Interc~]nted roc~ materJa]s J5 estImated to be
negligible ~nd wllhin toler~ble IlmlLs

h 2
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It IS p,-pE'c!pd Lhcl\ the e~Cd\at.lon Will be through
fIll materIals and Intprb0dJ(d to Intcrc~lntcd mdlerJells
of SIlIcIfIed Ilml~'-,tollf rlnd dHrt Therefore, pneumatiC
and mNhanlcal 0Cj,1llpmpnl .:>lIch as Jdck hammer.., and rocl
urcCl,l"C'r'.:> WIll be rpqulrpd, 1n dddllion lo lhe
(On\C'nllonal C"'C1V,1! Ion (qlllpmcnL ~llch d.S loaders and
hll]lrlo~els

To mInlml~e the In..,t~bllIL) problems, the
e'CaVd.tl0n sJdes shO\lld be cut at a fdce inclination not
steeper thdn one horl~ontell to three vertIcal (lH 3V)
for InLerbEdded to llliercaldted mdterlells of chert and
SJIIClfied lImestone and not steeper than one horl~ontal

to one \erLical (IH lV) lor fill matnrldls

If th,..,1 recommenucd SIde slopes can not be
aChIe\cd 101 InsuffICIent lateral dJstance or for any
other reason, lateral 5\11111ort (shorIng) system WIll be
necessar\ and should be conSIdered In the structurdl
des Ign In 0 rder to protect the e ..... cavatlon sIdes ! tiL be
ad)dcent structures and roads

6 6

IL IS recommended to protect lhe foundatIon ground
<d1d c' cavallon from sut face "'ater both durIng and after
construcllon b~ prOVIdIng proper draInage and protect lOP
s'stem

6 7 B~c~fl]l ~atrrlal ~nd Comp~ctlon CrlterJa

The crushings of sillclfled lImestone and, chert,
marl ~nrl m~rlslone ~rc conSIdered sUltdble [01

bad-fIllIng purposes IlO\"ever, Lhe fl11,l1 deCiSIon shall
be ta1...en dur 1 ng constrnc t Ion

The ,,1' Lerlals to be used for bac! fIlling purposes
under bottom slab, bellind underground walls and around
foundatIons shall be ,1 SOl) or SOLI-rock mI ...~ture WhICh
IS free from organIC maiter or other deleterIOus
substances It shall not contain rocks or lumps over 15
cm In grealest dimenbl0n, And not more tha~ 15 percent
larger than 7 cm Ihe plastlcIl' lnde' fOl the backfIll
materIal shall noL be more than 13 percent It shall be
spredd In 11fLs noL p'ceedlng 25 cm In uncompacted
Lhickness, mOlslure conl!lL.Loned to Its opLlmum mOIsture
content, and compacted La a dry denslt~ not less than 95
percent of the ma"'lmum dry denSIty a~ obtaIned by
sL~ndard proctol compacLion test (~STM D 698)
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6 ~ Imrortant Notes

The follOWIng Important pOlnts should be taken Into
conSIderatIon at the de~]gn stage and durIng
C'onstrucLlon

100
80- 100
60- 95
35- 65
25- 50
5- 25
0- 3

c;levp c;l7P

Lateral support (shor1ng sy~tem) may be requIred
and shall be conSIdered If the recommended SIde
~lopes 1n 1tem 6 5 not be achIeved for 1nsuff1clent
lateral dIstance or for any other reason especIally
a1 the SIdes adJacent to the e~lstlng roads and
structures

Thp b~ckflll maLerlal~ ImmedlaLely behInd the
reLalnlng wdll~, If anv, shall consIst of fIlter
maLrrlRl~ compo~ed of clean conr~e ~and and gravel or
crushed stone conformIng lo Lhe follOWIng gradIng
rpqulremenLs

Earth Pressure

Suppor1 lng the adJacent roads and structures should
be conSIdered dnd the method and sequence of
support should be studIed ~nd ensured pr10r to
commencement of e~cavation

Thorough lnspection of the adjacent roads and
sLructures dnn documentatlo.n's of anv e'(lstlng
dlsLortlons, cracks , elc should be carr led out
prlor to any commencement of work on the slte

2 1/2"
1 1/2"
3/4"
No 4
l\fo 8
'Jo 30
No 200

The underground walls of the oUlldlngs whIch are
supported at InLermedlate supports, draIned and
backfIlled as recommended above, shdll be deSIgned for
an equlvalenL flUId pressure of 0 7 gm/c~3 (700
kg/m3 )

~ddltlonal lateral pressures e~erted on the
underground walls from slabs and footIngs at hIgher
ele_atlons and/or from surcharge loads shall be
conSIdered In the structural deSIgn

The cantIlever retaInIng walls, draIned and
backfIlled as recommended above, shall be deSIgned for
an eqUIvalent fluld pressure of 0 55 g/cm3 (550
kg/m3 )

6 8
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~elhods for prolecLion of Lhe blle area from
burfnce wuter coming form lhe ddJucenL roadb and
bt rllcllueb mll<.,L be ...,tudlcd Any waLer, sewer or
serVlcr pIpes or mdnholeb must be dlverLed from the
pIaL if e'lblb ~eLhods for wdter drainage from
Lhe ploL durIng e,ca\dLIOn dnd constructIon must be
studIed and provIded

The type of founddtion and Its melhod of
constructIon should be carefully studIed If all
area of plols In Intended for utIlIzatIon as bUIlt
area

F~treme care must be laken durIng e~cavdtlon WhICh
should be carrled out under close superVISIon
Over e~cavation of the SIdes should be totally
dvoJded and the effect of VIbratIon or Impact
durIng e,cavatlon should be avoIded

The schedulIng of e~ra\ation and constructIon
should be provlC: II l' llfium barety

~ll the above nolp~ Rre outsIde the bcope of thIS
1nvesL1g'1.t10n and can be rll~ nlshed upon your request

6 10 FoundatJon E'CRvRtlon Insppctlon

The recommendatIons g1\en In thIS report are based
on the absumptlon that the subsurface materIals and
condItIons do not devlaLe appreCIably from those
dIsclosed In the borIngs

Our offIce should be nollfIed, In wrItIng,
1mmedlately after foundatIon e,cavdtlon and before
foundatIon conbtruction to Inspect the e,cavations and
confIrm thdt the reqUIred ground IS reached and all the
undeSIrable and loose materialb are removed
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Syt_\BOL~ FO~ CCIv "'ION 501. AND ~OCK TYPES

LEGFN9 iO BORI~... G LOGS

f29 ~ ~ ~ ~ 8 -II ria ~ 1;;;1~~ Ab
,..~

l> l> -'-- ' "',
(HALK MARL LIMES lONE LHERT CLAISltJNE SILlSltJNL ...AND lONE HALE BASAL PHOSPHAU

SAriPl_R IYP_---

~
HlL

~
PEAT

t~
COJBL <S &
60ULDlr

G~AVEL

[ill
CLAl

I

I
I
I
I
I
I

HAMMER CORE BARREL AUGER SHELBY DRIVE DRIVE DRIVE
TUBE CYlENDER BARREL SPlIT SPOO"l

Sample
~Manual ) (HT l

DIsturbed RelatIVely DISturbed Undisturbed elollvely Relallvely Disturbed
Disturbance Und,sturbed Undlslurbed UndISturbed

I
I
I
I
I

S P T I Blows/3D cm) The number o. blows m Ihe Standard Penelrat,on I"sl required ta dnve a five cenllmeter dIameter
sphl tube sampler a distance of thlrly centimeters uSing s...:ly five kilograms welghl failIng seventy "X
centlmelers

FlOe GrOined Sods Coorse Grained 500ls

S P T COnSIS Unc..n f d S P r Descnp I Relohve
{_Io"",l F,eld ldentlficallOo omp ., I eg1h [Slow 1 F,eld Ident ficotlan
3D em) lency r iUk ",1 J 3D c.mJ tlOn I DenSIty to J-------
0-2 Very sofl Easily penelroted severol <025 0-4 Ve y 10O," Eoslly mdenled wIth 0-20

cms wllh fist finger thumb or list
24 Sofl Eos.ly penetrated several 025-05 410 10" e I less easily IndenleJ With 20-.10cms Wllh thumb

<1-8 firm Penelrated several cms by 05-10
fi,t bul easily shoveled

thumb wllh moderate 1030 Mtldl rn Shoveled wllh difficulty 40-60
e/lort den~

fj 15 SIofF Readily mdented by 10-2.0 30SU Dense ReqUires pICk to loosen 60-80
thumb bul penetrated for ,hovcling by hand
only WIth greal efforl >50 Very d ns~ ReqUires bloshng or heav I 80-100

15-30 V<:ryShff ReadIly Intented by thumb LO-40 equIpment to loosen
nail

~~ Hard Indenled Wllh difficulty > 40

I Iby Ihumb nOll

Recovery The percenloge of lenglh of core recovered 10 each run to the 10101 length of the core run

In Ihe pOlnl load lesl a rock core IS loaded between two sfeel cones and faIlure occurs by lelUl/e spllHlnil
A pamt load strenghl andex Is IS calculaled as Ihe ratio of Ihe applied load P at rupture 10 lhe square of the
dlslonce H belweim the loodmg pomrs Is == PI H'

A correlalooo Ihol IS commonly used betwel:R Ihe polOt load ,ndex and the unconr.ned compressIve slreng''''
qu of a cylender With a length 10 dlOmeler rOlla of 2 to 1 IS qu == 24 h(~J

where IslSO) IS the pomt load slrengih corrected 10 a dlOmeter of 50 mm [Brock o,d Frankhn 1972)

The Rock Quality Deslgnahon IS Ihe percentage of Ihe sum of lenglhs of mfod core pieces 'en cent M~ters or
lon9<:r to Ihe 10101 lenglh of the core run

load Slrength and Unconfined CompreSSIve Strength

ItO 0

I
I
I

Rock Quality

Rock Quality Rock Quollty Descnp/lon
De5lgnahan RQD (oJ 1

DeSCription

Rock Strength

Pam! Load strenglh Unconfined Compreulve
(for 50 10m dIameter
,ample) hI""') (kg{cm I strength Ikg{cm' 1

I
I
I

0-25 Very Poor Very Weak <0.5 <12.5

25-50 Poor Weak 05-2 12 5-50

50-70 Fair MoJ. at.ly W ok 2 -5 50-125

70-90 Good Mode orel,. 51 0 g 5 -20 125-500

90-100 Excellent strang 20-40 500-1000

Very strong >40 >1000

ARAB CENTtR FOR ENGINEERING STUDIES
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LOGS OF BORING

PROJECT New f\.fWI Trammg bulldlOg BORING NO 1 (Cont'd)

LOCATION AL-Abdah (595148) ELEVATION 9854

DRILLING DATE 17/9/1995 GROUND WATER DEPTH NE

DRILLING METHOD ROTARY AIR FLUSH TOTAL BORING DEPTH 18 Om

Depth ') REC RQD S.PT ~"YM qu Dd

(m) T (-/o) (°/_) (N) DOL DESCRIPTION (kgfcm2) {grnlcm~

- -
-11

- Creamy to bght rosy weak to moderately weal. -
marlstone , occasIOnally WIth tlun bands of

-12 chert. -

- 383 2037

-13 90 30 -
- -

-14 440 2081

- 90 40 -
-15 -
- -

-16 80 15 -
- --

-17 249 2006

- -
80 20

-18

- -
-19 -

- End OfBonng

-20
2 2

I
I
I
I
I
1
I
l

1
2
3
7

S T Sampler Type
REC Core Recovery
RQD Rock QualIty DesIgnation
NE Not Encountered

4
5
6

SPT Standard PenetratIon Test
qu Unconfined Camp Str
Dd Dry DensIty
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1

I
I
I
I
'1

I
I
;;;"J

t
I
I
I
I
I
I

LOGS OF BORI1'\G

PROJECT Nc", M\\'l Tralmllg bUlldmg BORING NO 2

LOCATIO:'i AL-Abdall (595148) ELEVATION 9828

DRILLING DATE 16/9/1995 GROUND WATER DEPTH NE

DRILLING METHOD ROTARY AIR FLUSH TOTAL BORING DEPTH 230m

Depth s REC RQD s.PT SYM qu Dd

(m) T (%) (%) (N) BOL DESCRIPTION (kgIcm2) (gmI~

Fdl matcnals composed ofrock crushmg and

- asphalt Dll""iurc -

-I -

- -
-2 -

- -

-3 -

- -

4 -
* From 2 5 m to 5 0 m no sampcls could be

- obtamed due to 101ili of aIr CIrCulatIOn wluch -
mdIcatc that fnllblc and loose matcnals arc

-s encountcred

- -

-6 -

- -
-7 -

- "n n -

-8 -

- -

-9 -

- -

-10 -

1 3

1
2
3
7

ST
REC
RQD
NE

Sampler Type
Core Recmery
Rock Quahty DesIgnatIon
Not Encountered

4
5
6

SPT
qu
Dd

Standard PenetratIon Test
Unconfined Comp Str
Dry DeDSlty



LOGS OF BORING

PROJECT New MWI Trammg bwldmg BORING NO 2 (Cont'd)

LOCATION PUL-AJxtUl(S95148) ELEVATION 9828

DRILLING DATE 17/9/1995 GROUND WATER DEPTH l-.E

DRILLING METHOD ROfARY AIR FLUSH TOTAL BORING DEPTH ~3 Om

Depth s REC RQD SPT SYM qu Dd
(m) T (ole) (%) (N) BOL DESCRlPTION (kgf~) (:a'cmJ)

- -

-11

- -
Creamy to lIght rosy weak to moderately weak

-u marlstone , occasIOnally WIth thm bands ofchert
472 2 L05

- 90 35
-

-13
-

-
396 2051

-14 90 30
-

-
-

-15
271 2.030

- 80 10
-

-16
-- -

-17 60 0
-

-
-

-18
-

-
-

-19
-

-
-

-20

2 3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1
2
3
7

ST
REC
RQD
NE

Sampler Type
Core RecovCIy
Rock Quahty Dcslgnauon
Not Encountered

4
5
6

SPf
qu
Dd

Standard Pcncl.ratlon Test
Unconfined Comp Str
Dry DCDSlt\



LOGS OF BORING

PROJECT New MWI TramIng buIldIng BORING~O 3

LOCATION AJl-j\~I(S95148) ELEVATION 98 IS

DRILLING DATE 19/9/1995 GROUl'4DWATERDEPTH 110

DRILLING METHOD ROTARY AIR FLUSH TOTAL BORING DEPTH 180m

Depth s REC RQD SoPT SY'VI qu Dd

(m) T ('Yo) (%) (1\1') BOL DESCRIPTION ~an2) U:m/cm3)

\ I
FIll matenal'i composed of rock crushing and

- asphalt mIXture

-1 Interbedded to mtcrcalatcd matCTlals composed -

I
ofgrey, fractured, moderately strong Slhclficd

- hmestonc and vary colored, fractured -
moderately strong chert and occasIOnally WIth

-2 thm mterbeds ofrosy marlslone and marl -

- -
85 20 516 2140

-3 -

- 1\ I -
·From 8 0 to 10 0 m tluckly bedded WIth llgbt

4 1/\ rosy very weak marl -

- -

-s !lO 0 -

- -
-6 -

- -

-7 -

- -

-8 -

- 319 1799
-

-9 85 25
-

-
X

433 1789
-

-10
I 2

I
I
I
I
I
~

1
1
~

1
2
3
7

ST
REC
RQD
NE

Sampler Type
Core Recovery
Rock Quality Deslgnatlon
Not Encountered

4
5
6

SPf
qu
Dd

Standard Penetration Test
Unconfined Camp Str
Dry DensIty



LOGS OF BORING

PROJECT . New MWI Trammg bUIldmg BORING NO J (Cont'd)

LOCATION AL-Alxlah (S95148) ELEVATION 9818

DRILLING DATE 17/9/1995 GROUND WATER DEPTH 110

DRILLING METHOD ROTARY AIR FLUSH TOTAL BORING DEPTH 180

Depth ~ REC RQD SPT ~YM qu Dd

(m) T (%) (%) (N) DOL DESCRIPTION (kgIcmz) (gmIcm3)

- ~ -

~-11

- -

-12 70 0 Creamy to lIght rosy > weak to moderately weak -
marlstone , occaslOnally WIth tlun bands ofchert

- -
-13 *rrom 11 0 to the end ofbonng wet samples -

were obtamcd
- 40 0 -

-14 -

- -

-IS 50 0 -

- -

-16 -

- 50 0 -

-17 -

- -
40 0

-18

- -
EndOfBonng

-19 -

- -

-20 -

2 2

I
I
I
I
I..,
I

-I
t1

I
\
.."

I

I.,
I
1
I
~

1
i
~

1
'11,
~
I
~
~
n

I
2
3
7

ST
REC
RQD
NE

Sampler Type
Core Recovery
Rock Qual1ty DesIgnatIon
Not Encountered

4
5
6

SFT
qu
Dd

Standard PenetratIon Test
Unconfined Comp Str
Dry DensIty



LOGS OF BORING

PROJECT New MWI Trauung bmldmg BORING NO 4

LOCATION AL-Abdah (S95148) ELEVATION 9799

DRILLING DATE 16 and 17/9/1995 GROUND WATER DEPTH }.E

DRILLING METHOD ROTARY AIR FLUSH TOTAL BORING DEPTH 180m

Depth s REC RQD S.PT ~'YM qu Dd

(m) T (%) (%) (N) DOL DESCRIPTION (kgIcm~ (DuIcm~

Fill matenals composed ofrock crushmg and

- asphalt nuxture -

-1 Interbedded to mtcrcalatcd matcnals composed 1\

ofgrey fractured, moderately strong silicIfied
- lImestone and vary colored, fractured -

moderately strong chert and occasIOnally WIth
-2 tlun mtcrbcds of rosy marlstone and marl -

- -
*From 2 5 to 4 0 m thIckly bedded With creamy

-3 moderately weak marlstonc 393 2085

- 90 40 -
*From 8 0 to 9 0 In, tluckly bedded With hght

-4 rosy)weak marl -

- -

-5 -

- -

-6 -
- -

-7 -

- -

-8 -

- 421 1792
90 20

-9 -
1\ I

- -

-10 II -

1 1

I
I
I

I
I.....
I

I

~
~,

~
~

~

,

•
I

I

I
I

1
2
3
7

ST
REC
RQD
NE

Sampler Type
Core Recovery
Rock Qua1Jty Deslgnauon
Not Encountered

4
5
6

SPT
qu
Dd

Standard PenetratIOn Test
Unconfined Comp Str
Dry DeOSlt)'



LOGS OF BORING

PROJECT New MWI Trmling bUlldmg BORlNGNO 4 (Cont'd)

LOCATION AL-Abdall (595148) ELEVATION 9799

DRILLL.",G DATE 17/9/1995 GROUND WATER DEPTH NE

DRILLING METHOD ROTARY AIR FLUSH TOTAL BORING DEPTH 180m

DCptJl s REC RQD S.PT SYM qu Del

(m) T (%) (%) (N) DOL DESCRIPTION (kg/~) (gmlan~

- J -
-11 -
- \ -

-12

- Creamy to hgbt rosy, weal. to moderately weak 451 2112
marlstone , occasIOnally WIth t1un bands of chert

-13 90 30 -

- -

-14 -

- 85 35 362 2012

-15 -

- 385 2101

-16 90 10 -
-

- -
-17 -

- 70 0 -

-18

- End OfBonng -
-19 -

- -
-20 -

2 2

I
I
I
I
I

I

I
J

I
i

~,
~
~

1
2
3
7

ST
REC
RQD
NE

Sampler Type
Core Recovery
Rock QualIty DesignatIon
Not Encountered

4
5
6

SPI'
qu
Dd

Standard PenetratIOn Test
Unconfined Camp 5tr
Dry DeUSlty

•



LOGS OF BORING

PROJECT New ~twI Trauung buildIng BORING NO 5

LOCATIOl't AL-Abdah (59514:-') ELEVATION 9831

DRILLThG DATE 18/9/199<; GROUND WATER DEPTH NE

DRILLING METHOD ROTARY AIR FLUSH TOTAL BORING DEPTH 230m

~pth ~ REC RQD S.PT Sl'l qu Dd

(m) T (01.) (D/.) (N) BOL DESCRIPTION (kgfcm2) (gmIcm~

FIll matenals composed of brown sIlty clay

- crushed lunestone -
-1 Interbedded to mtcrcalatcd matenals composed

of grey fractured moderately strong SiliCIfied

- lImestone and vary colored fractured -
moderately strong chert and occastonally WIth

-2 thm mterbeds ofrosy madstone and marl -

- -EXlStance ofbrown stIff to very st1ffsIlty clay -
..J -nun to medlUm beds ofmadstone -
- -from 8 0 to 9 5 m, thtclJy bedded WIth rosy -

very weak marl
4 -

- 50 0 -

-s -

- -

-6 -
-

- -
-7 -

- -

-8 -
- 321 1789

-9 90 15 -
- -
-10 ~ -

1 3

I
I
I
I
I
I
I
I,
I
1,,
,
I
I

~,
:
I
I
I

I
2
3
7

ST
REC
RQD
NE

Sampler Type
Core Recovery
Rock Quallty DeSIgnatIOn
Not Encountered

4
5
6

SPT
qu
Dd

Standard PenetratIon Test
Unconfined Comp Str
Dry DensIty



LOGS OF BORING

PROJECT New MWI Trauung buddmg BORING NO 5 (Cont'd)

LOCATION AL-Abdall (S95148) ELEVATION 9831

DRILLING DATE 18/9/1995 GROUND WATER DEPTH NE

DRILLING l\fETHOD ROTARY AIR FLUSH TOTAL BORING DEPTH 23 Om

Depth S REC RQD SPT SYM qu Dd

(m) T (0/_) ("to) (N) DOL DESCRIPTION (kgfcm2) (gmIcm~

- 1\ J
Creamy to lIght rosy weak. to moderately weak -
marlstone , occasIOnally WIth thm bands ofchert

-11 -

- -

-12 -

- * I rom 155m to the end ofbonng , very mOIst 462 2 L::
samples were obtamed

-13 90 40 -

- 392 2031

-14 -

- 85 30 -
-15 -

- 302 205J

-16 85 35 -

- -
-17 -

- 80 20 465 2113

-18 -

- 483 2121

-19 80 15 -

- -

-20 -
70 0

2 3

I
I
I
I
I
I,
J

\
I
I,
~

•
,1
~-

I

J,

)

1
-I

I

1
2
3
7

ST
REC
RQD
NE

Sampler Type
Core Recovcry
Rock QualIty DesIgnatIOn
Not Encountcred

4
5
6

SPT
qu
Dd

Standard Pcnetrallon Test
Unconfined Comp Str
Dry DensIty



DRILLING METHOD ROTARY AIR FLUSH

Depth ~ REC RQD S P T SYM
(m) T (%) (%) (N) BOL

DRILLING DATE

2012

33

342

SPT Standard PenetratIOn Test
qu Unconfined Comp Str
Dct Dry DenSIty

4
5
6

TOTAL BORING DEPTH 23 Om

ELEVATION 9831

GROUND WATER DEPTH N E

BORING NO 5 (Cont'd)

End OfBonng

DESCRIPTION

17/9/1995

o

15

AL-Abdah (595148)

LOGS OF BORING

New MWI Trammg bwldmg

70

60

S T Sampler Type
REC Core Recovery
RQD Rock QualIty DesIgnatiOn
N E Not Encountered

1
2
3
7

-26

-28

-29

PROJECT

LOCATION

-30

-27

-24

-23

-22

-25

-21

I
I
I
I...,
I
I.,
-I
I,
~
I
I
I

I

I
\

~
I
1

I
I
I
I



I
I
I
I
I

"I

~I
1
1
1
-I
J

-I
~

~I

1

1
J

I

1
~
l

~

-I
1
I
I

.t\PPEl\TDP B

~ETHOD OF C.t\LCLL.t\TIONS
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APPLNDIX 13

where

= c SeNc + Pe.~q (Nq - 1) + 1::;'1(anN 6"
2

MLfnOD or CALCULAIIONS

1; I~ bulk densl Ly of Lhe founda Lion bl-ounJ

'(0 IS bulk den::'Ity of Lhe ove.rburden

D IS heIght of overbuI-den

Ne, Nq & N~ arc bCulIng capaciLy facLor~

qu

r s l~ factor of ~afeLy

qu, qun and qa arc bearIng cdpaciLICs (ultImate, net
ultImate. and ne.L ollowaule, lC~llC.cLlvely)

Pc IS effecLIve UJl1 L we1hllL of Lhe ::'011 ~lL Lhe founddLion
level

Cia = qlln
r S

qtot = qa + aoD

qun

(u~ed In case If the. c..AcavaLed sOLI l~ backfIlled In its
place afL~r the con::.Lructlng of the founddL10n~)

(used In case If the eAcavdLc.d 5011 I~ noL backfilled in
Its place but the. c.,covaLlon 1& used Lo bUIld a
LJasemenl)

The.. hc,ll-lnb cavaCI Ly of LhL ::'011 1-,> cdlculalccl WI Lit dccordancc
of the.. JordanIan N~LIUn<.ll Code.. [or luollngb, Iound<.ll Ions and
Re..Ldlnlng SLrucLure~, clduse.. 3/2/2, u~lng ModiflCd lcr~aghl'~

DearIng CapacIty Lqudllon

= c ScNc + Pc.. SqN6 + 1 ~~ 1rnN~
2
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A&&umln& qUIck faIlure, 1 C 0 = 0 thu~ Ne = 5 14, N~ =o Nq = 1 dnd C = (June-on
2

(where quncan 15 uncon[lncLi comprc::,c;lan test result)

1 quncan ~ 5 14 [or Lhe strl~ [aotIn~~1 as&UffiIng D = 1m
G
(In normal Circum5laDCC5 [or 5m~11 ~uIldlng& Lhe
allowable bearIng capacIty [or u rectangular foolIng 1&

Laken as 1 2qa where qa IS Lhe allowable LearIng capacity
[or a &lrlp foolIng)

The bearIng capacily of Lhe rock IS calculated wILh accordance
of the JordanIan NaLIonal Code [or rootlng~, roundQLl0n~ and
RLtaInIng Structure::.., clause 3/7, consIderIng that the bcarlng
capaCIty of the.. rock IS e..quol to the unIa;"lal tesL rc&ult
perrol-med on the rock C.amp Ie \011 th a III 1111 mum d 1 a me.. ter of
(b = 50mm) and u heIght of (11 = 211) Ii the he..lohl of lhe rock
&amplc (h < 2LJ), the bearIng Cul'uCIty will LJe c<.llculote..d a&
follow5

C = Co/CO 88 + 0 24 Ch)]
h

where.

C IS unHl'\Ia.l pressure [01- the rock sample \ollth 11 ~ 50
mm and h = 2b WhICh 15 equal to the bearIng capdcILy of
the roel...

Ca IS unIaAIdl comprec.~10n tc::,l rc&ult performed on the
rock sa.mple

b 1::" Lhe I.hameLel- of the.. :::..amplC'

h IS LhE. hel&ht of the &amllic

The nel allowable. bearIng CdpuclLy of the rock 1& defIned
as

qa = ..l.-­
r s

where

I S 15 a [acLOl~ o[ 5Q[Cty winch l~ vuned fnJI11 5 ([or the
RQD ~ 75%) Lo 20 ([or the. kQD ~ 2~%)



3 The Imm~d1uLe (5horL Lerm) belLlem~nL of the bOll 1S calculaLed
USIng the seLLlement equatIon based on the ~heory of clastIC
pl-e::;cnL~d In 10und<lliOn AnalY::,lb and Des1gn by Jos~ph L Dowels
rOUl- LIl I:d 1 L 1011 1988, 1 mmed 1 u Le <"'c.l t I c.men t Li II 1-> C :::.ll ffid Lcd as

~1I = qu n l-/l"'2 1
L~

qa IS neL ullowablc. bCarIn& capacily

n l~ foundatIon WIdth

Ii IS POI:::.son' s r<lLlo (J.I t::: 0 ::~ for 511 Ly clay and mclrl)

1 IS combIned shape and rigidl Ly facL01- (1::: 1 33)

I:::. IS modulus of clabLIcl Ly ouL.Hned from the
str~ss-strain relatIonshIp
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