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(1) EFREA

MINUTES OF DISCUSSIONS
BASIC DESIGN STUDY ON THE PROJECT FOR
THE ESTABLISHMENT OF THE WORKSHOP FOR
ROAD CONSTRUCTION MACHINERY IN THE REPUBLIC OF YEMEN

" Based on the results of the Preliminary Stu'dy, the Japan International
Cooperation Agency (JICA) decided to conduct a Basic Design Study on the
Estab]jsfunent of the Workshop for Road Construction Machinery in the Republic
of Yemen (hereinafter referred to as "The Project”).

JICA sent to the Republic of Yemen a study team, which is headed by Mr.
Ronamana ManagerofMacmnery Division, First Maintenance Department, Second
Operation Bureau, Honshu~Shikoku Bridge Authority, and is scheduled to stay in
the country from April 11 to May 7, 1992.

" The team held discussions with the officials concerned of the Government
of the Republic of Yemen and conducted a field survey at the study area.

In the course of discussions and field survey, both parties have confirmed
the main items described on the attached sheets. The team will proceed to further

works and prepare the Basic Design Study report.

Sana'a, April 19, 1992

P 74/7//%/%”"/” D

: Ry# yam " AbQuliah H. R Korshomi

Léader : ‘Mirster of Construction and
Basic Design Study Team Chairman of General Corporation
JICA for ds & Bridges
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 ATTACHMENT

Title of the Project

The Project for the Establishment of the Workshop for Road Constructon
Machinery in the Repﬁblic of Yemen.

Objective

The objective of the Project is to establish a workshop for road
construction machinery. ' '

Project Site

The site of the Project is Jocated at Sana'a. |
{Praject area and site map is attached as ANNEX-1.)

Executing Agency

General Corporation for Roads and Bridges, Ministry of Construction

Items requested by the Government of the Républic of Yemen

After dj_scusssioné, with the Basic Design S.tudy Team, the following items
were finally requested by the Yemeni side. | ‘

(1) Construction of the buildings : &

) a) wdrkshop building /’C)
b)  Dormitory building ' | | |
<) Ancillaries (Generator Shed, Garage and Fuel Stan /)//'

N
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(2) Procurement of the e_quipmént
a) WOrkéhbp equipment
b) Vehicles (Microbus and Station Wagon)
c) Emergéncy generator set
d) Mobile. workshop
e)  Equipment for OJT (On the Job Training)
) Standard furniture for dormitory
However, the final items of the Project will be decided after further

studies through consultation with the authorities concerned in Japan.

Japan‘s Grant Aid System

(1) The: Government of the Republic of Yemen understocd the system

of Japan's Grant Aid explained by the Basic Design Study Team.

(2) . The Government of the Republic of Yemen will take necessary
measures described in ANNEX-II, for smooth implementation of the
Project on condition that the Grant Aid Assistance by the

Government of Japan is extended to the Project.

Schedule of the Study

(1} The Basic Design Study Team will conduct further studies in

Yemen until May 7, 1992,

(2) JICA will prepare the draft report in English and dispatch a

mission in order to explain its contents around July, 1992,

{(3) In case that the contents of the draft i:eport is accepted in
' ‘principle by the Yemeni side, JICA will complete the final report

and send it to the Government of the Republic of Yemen around

October, 1992.
T (Z‘/I
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ANNEX-II:
Necessary measures to be taken by the Government of the Rerublic of Yemen in
case that Japan's Grant Aid is executed are as follows:

1.

To secure a lot of land necessary for the construction of the building
and facilities including temporary land for a constructon Haison office,

- warehouse, stockyard, etc.

To clear, level and reclaim the Project site, when needed, prior to
commencement: of the oonstrucﬁon._

To underﬁa};e incidental outdoor works stich as gardening, fencing, gates
and exterior lighting in and around the Project site.

To coﬂétruct the access road to the Project site prior to commencement
of the construction.

To provide following and other inéidental facilities to the Project site
prior to commencement of the works. |

1) Electricity distribution line to the site

2) Water supply line to the site

k)| Drainage and sewage ]ine_ from the site .
4)  Telephone trunk line to the main distribution panel to be installed
in a building

5) General furniture such as carpets, curtains, tables, chairs, etc.,
and _ofﬁc:e aquipment
To bear payment commissions to the Japanese foreign exchange bank for

the banking services based upon the Banking Arrangement (B/A).

To exempt Japanese nationals from customs dubies, internal taxes and

. other fiscal levies which may be imposed in the Republic of Yemen with

respect to the supply of the products and services under the Verified
Contracts.
To accord Japane.ée nationals whose services may be required in

connection with the supply of the products and the services under the

'Verified Contracts such facilities as may be necessary for their entry

into the Republic of Yemen and stay therein for the performance of their

D

T T L""'—‘-*-“—*——-———---— :
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10.
11.
12,
13.
14.
15. .
16.

17.

To bear all the expenses, other than those covered by the Grant,
necessary for the construction of the facilities.as well as for the
transportation and the installation of the equipment. '

To coordinate and s_ol.ve any matters related which may arise with third
party and inhabitants living in the Project area during implementation of
the Project. ' ' ' .

To pmvide.neoessa;:y data and information for detailed design.

To give permiséion required for boring and topographic survey at the
Project site, if necessary. _ . ' '

To take necessary actions to expedlte the approval for executions of the

Project by the authorities concerned in the Republic of Yemen.

'To witness and confirm by the authorities concerned when site test are

carried out at the time of construction.

To take necessary measures for inh.abitant's 000peratibn and tratfic
control, if necegsary. ' ' |
To provide disposal places of the saoil, water, etc., dischérged' during the
construction period. | _ '

To ensure prompt unloading and customs clearan‘oé at ports of
disembarkation in the Republic of Yemen and internal transportation
therein of the products purchased under the Grant. '

76 ensure that the facilities constructed and the products purchased
under the Grant be maintained and used properly and effectwely for the

execution of the Project.




RATRR - 4
(2) ¥ 7 b s HR MINUTKS OF DISCUSSIONS

BASIC DESIGN STUDY ON THE PROJECT FOR
THE ESTABLISHMENT OF THE WORKSHOP FOR ROAD CONSTRUCTION MACHINERY
IN
THE REPUBLIC OF YEHEN

(CONSULTATION ON DRAFT REPORT)

in  April 1992.' Japén International Cooperation Agency  {JICA)
dfspatched a Basic Design Study Team on the Project for the Establighment
of the Yorkshop for Road Consiruction Hachinery (hefeinafter referred
to as " the Project *) to the Republic of Yemén,; and has prepared
the draft report of the basic design study through examining the results

7 of the study in Japan,

In order to explain the corponents of the draft veport to the
Government of Yemen as wei! as te consult with Yemen side on the contents
of the feﬁbrik JICA sent to Yemen a studyv team, which is headed by \¥r.
Ryo Yamaﬁa.. Eanager of lacﬁinery Division, First Maintenance Department,
Second Oseration Bureaw, Honshu-Shikoku Bridge Avthority, and is scheduled
to stay in the country from July 19,1992 to July 26.1992.

As a result of discussions, both parties confirped the main items

described on the attached sheets.

Sana a, July 25, 1992

~ Q.

ir. Ho Ypflana " Mr. Mbdul1ah 0. Al Korshoni
Leader : Ninister ~ Coastruction and
Draft Beport Explanation Tean Chairgan i General Corporation
Japan Tmtornatienal Cusperation Agencr for %dads & Bridges

¥r. Abdulwali Al-Agil N

\ i:-,_:\

Deputy I1nist/;,of'Plan: Y
H

Developscn
3/05’1
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ATTACRUENT

Components of Draft Report

The Government of Yemen has agreed and accepted in principle the
couponents of the draft report proposed by the team. The items
agreed during the discussions are summerized as Annex M.

. Japan's Grant Aid system

(1) The Government of Yemen has understood the system of Japan's
Grant Aid including further schedule of the study explained by

the teanm,

(2) In addition to the AnnexTl of the NMinutes of Discussions signed
and exchanged on April 19,1992 as attached in Annex 1,
the Government of Yemen shall take the measures described

-in Ammex1 for smooth implementation of the Project on
condition that the grant aid by the Government of Japan is

extended to the Project.

Further schedule of the study

The teaw will aake the final report in accordance with this wminutes
of discussions, and send it to the Governmen. of Yemen around Octoher
1992,

Operation and waintenance for the facilities

The Governsent of Yemen confirmed the allacation of neteSs#ry
budget for the works including constructicn. operation and
maintenance of the facilities and equiplenf.to be constructed under
the Project. '
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ANNEX I
In addition to AnnexI, measures shall be taken by the Government
of Yemen in case Japan s Grant Aid is extended.
To take necessary assistance in case of the stoppage of electricity

and water during a construction period,.
. S f

To dismantle and remove the existing facilities not to be used for

" the Project in the Project site.

To provide a berch mark at the site.

To control traffic during the inland transportation of the

fabilities of the Project, if necessary.

To p;ovide ‘the disposal places of the surplus soil during the

construction period.

To secure the approval for access to public ana private iand for the

Project, if recessary.

To secure the approval for protection works for the existing

faciiities, if necessary.
To assign exclusive officer in charge to the Project in order to

transfer the Operation_aﬁd maintenance technique for the Project and

to witness and confirm construction when inspection are carried out,
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NOTE; THIS ANNEX WAS ATTACHED WITH THE MINUTES OF DISCUSSIDNE _
WHICH WAS SIGNED BY BOTH GOVERNHENTS ON APRIL 19,1992:

ANNEX II

Necessary measures to be taken by the Govemment of l:he Reﬂubhc of Yemen m

case that Japan's Grant Aid is executed are as follows:

N

f.

To secure a ot of land necessary for the CORC;tFUCIJOl’I of the bmld.mg
and facilities including temporary land fof a oonstruchon liaison cntfme,
warehousse, stockyarc etc , _

To clear, level and reclaim the Project site, when nesded, prior to
commencement of tha oonst:ruchon.

To undertake incidental cutdoor works such as.gardenjng, fenc:mg gates
and exteror lighting in and around the Projec:t site.

To construct the docess road to the’ P;ccjject site prior to commencemant
of the construchion. ' '

To provide following a.nd other mc:Ldental faC'Lth_leS to the Project site
prior o commm:cemJt of the workb

1) E }cctrlaFy distribution line to the site

2) Vater supply line to the site
3) Drainage and sewage line from the site
4) Telephona trunk Iine to the main distribution panel to be installed

in a building
3) General fu mittn;.e such as cafpets, curtains, tables, cheirs, etc.,
and office equipment
To baar paympnt commissions to the Japanese forﬁ'g'n exchange bank for
the bankmg sarvices based upon the Bankma Arrmmement (B, A).
To exampt Japanese nationals from custQms duties, L_m,ernal ta}.es and
other fiscal levies which may be imposed in the Republic of Yemen with
respect to the supply of the products and services under the Verified
Contracts,
To accord Japane=e nationals ‘whose services may be requited i'r\.
oonnection with the supply of the products a‘ld the services under the
Verified Contracts such fadlities as may be necessary for their entry
into the Republic of Yemen and stay therem for the performance of their

work incltiding preparation of ID card for them.

T

dr. | | : d&@\
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10.

1l1.
12.

14,

15.

o

15,

=1

To bear all the expenses, other than those covered by the Grant,

necessary for the constricton of the facilities.as well as for the

!:ranspo;taﬁon and the installatHon of the equipment.

To coordinate and solve any matters related which may arise with third
party and inhabitants Ii\ring in the Proje(%t area during implementation of
the Project.

To provide necessary data and information for detailed design.

- To give permission required for boring and topographic survey at the

Project site, if necessary.

To take necassary actions to expedite the aporoval for executions of the
Project by the agthorities concarned in the Rei;ublic of Yemen.

To witness and confirm by the authorities conoerned whén site test are
carried out at the time of constructon. -

To tske necessary measures for inhahitant's cooperation and traffic
c:)ntr'.';ﬁ, if necegssary.

To provide disposal places of the soil, water, etc., discharged during the
obns_tluct_ibn period. _ . . -
To e.f:stiré orompk unloadjr;g and custows clearance &b ports of
disambarkation in the Republic of Yemen and internal transportation
therein of the products purchased under the Grant.

To ensure that the facilities constructed and the prc«duct's purchased
undef tl}e Grant be maintained and uszed properly and e_ﬁfecﬁvely for tha

axecution of the Project.

“br -
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ANNEX I
The items agreed during the discussions are as follows;

1. First-aid station

A first-aid station equiped with proper first-aid kit shall be
arranged within the administration area of the Workshop.

2. Road pavement within the site

The road pavement ié classified into three kinds,i.e., cqncréte
pavement.asphalt pavement for heavy traffic and asphalt pavement for
ordinary traffic,_AppliCabIe oxtent of each pavement is shown ‘on the
attached drawing Bl-la.

The coancrete pavement shall bz covered by the Grant.

The asphalt pavement shall be'exeguted by the Government of_Yemeﬁ with
use of the pavement materials provided by the Gfant._ '

3

. Stavion wagon

Ore station wagen shall he added to the Vehicles for the purpose'af

the field training and services.

4. Equipmenrt for Workshop

The equipment for the Worlkshop listed in the Table 4-4 was corrected as
the Table 4-4a.

9. Furniture of the Dormitory -

It was confirmed that a set of standard furniture shall be installed

in each room of the Dormitory by the Grant.

6. Location of the job site office

The location of the site foice shall be instructed later by the

G.C.R.B. /{p g\ %
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(Chassis Shop)

Table 4-4a

Specif_icat ions.

Item} Reference Item Qty] Remarks
No. No. .
1 Overhead crane 3ton, Ston 1 each
2 Hand truck 300kg 2
3 Pallet truck 2,000kg 1
4 Sling chain kit 1-3.2ton 1
5 Sling wire kit 9o, 12mm dia. 1 each
6 Portable hydraulic jack 30ton; 50ton 2 each
7 Parts'shelves . 5
8 Parts wagon 3
9 Mechanic toof set for vehicle 2
19 Mechanic tool set for coust.equipl 4
il Tool cabinet 2
12 Parts cleaner 1
13 Hydraulic garage jack 10ten 2
14 Portable lubricator for engine 12
15 {Grease lubricator 2
16 Transmission jack 1
17 Tractor support for front 2
18 Tractor support for rear 4
19 . Drum carrier 1
20 Other equip.& tools 1 set

I-3
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(Engine Shop)

Qty.

Item| Reference item Specifications Remarks
.No.. No. '

1 Mcnorail crane 3ton 1

2 Jib crang, f’tton 1

3 Workbench with drawers _ 2

3 Hand truck - 300kg 2

5 Bench drilt press 1

6 Engine stand 3,000kg - 2

7 Parts shelves 4

B Parts wagon 2

9 Cylinder head workbench 1

10 Valve seat refacer 1

11 Valve spring tester 1

12 Microphone 2

13 Cylioder geuge -2

i4 Qutside micromater caliper -2 set
15 Piston heater 1

16 Connecting rod alignar 1 set
17 Teol cabinet 2

18 Mechanic tool set metric 1 set
19 Cylinder head test stand 1 -
20 Parts cleaner 1

21 Mobil floor crame 1ton 1

22 Other equip.& tools 1 set

m-4
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(Engine Test Room)

|1tem [Reference Item Specifications. |Qty.| Remarks
No. No. '
1 Engine dynamometer 4%00;)5 4.000rpm | 1
2 Fuel consumption meter 1
3 Non-resistant muffler 1
4 Diesel timing tachbmeter 1
5 Liquid column manometer 1
6 Workbench with drawers 1
7 Exhaust gas analyser 1 set
8 Other equip.& tools 1 | set
* (Fuel Infiect‘;ion Test Room)
Item Reference dtem Specifications. Qty. | Remarks |
y No. MNo. ]
i Diesel fuel injection 1 set
. pump tester
2 Cummins P-T pump tester 1
3 Injection tester 1
A Fozzle tester 1
5 Workbench 1
] Mechanic tocl set 1
7 Parts shelf 1
8 Other equip.& tools 1 set
e



{Electrical Room)

Specifications

Item|Reference] Item Qty.| Remarks -
¥o.| Ho. '

1 Universal electrical equip. . 1

tester

2 Ammature tester 1

3 Insulation tester 1

4 Headlight tester 1

5 Horkbench 1

6 Parts shelf 1

7 Other'equip.& tools 1 set
{Power Line & Bydraulic Room)
item [Reference | Ttem Specifications |Qty.| Remarks
Ro. No. _ _

1 Mechanic teol set for Eanst.equip i T

2 Tool cabinet 1

3 Parts shelvas 2

4 Workbench with drawers 2

5 Hyd.cylinder service stamd 1

6 Jib crang 1ton 1

7 Ryd. component universal 1

' tester
8 Hyd.hose cap cramper 1 set.
9 Other equip.& tools i set




(Battery Charging Room)

Item|Reference Ttem Specifications [Qty.| Remarks
o, .

i Ba"t'tery carrier 1 T
2 Silicon quick charger 2

3 Battery tester 1

41 Water purifier 2

(Machine Sh.()?)

[tex|{Reterence Item 'Spec.ifications iQty.! Remarks

o. No. |

1 Jib crane 1ton 2

2 Hacksaw machine 1

3 Bench drill machine 1

4 Benck grinder 1

b Mobil floor crane 1

6 Drill chank straight 1

7 Drill chank taper 1

8 Tool locker & cabinet 5

9 Parts shelves 3

10 Cutter (lathe,milling)set 1 each
11 Horkbench 2

12 Other equip.& tools 1 set

m-7
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(Welding & Body Repair Shop)

Iten| Reference Item Specification QtyT Remarks
No. No.
1 Semi auto welder o2 1
2 Engine drive welder 2
3 Gas welder set ‘2
4 High-speed cutter 1
5 Hyd.press 100ton 1)
6 | Other equip.& tools 1| set
(Undercarriage Shop)
Item| Reference Item Specifications |Qty. Remafks_
No.j- HNo. o _ ' . '
1 Rolier idler press 100tou 1
2 Track press 200ton 1
3 Shoe bolt impact wrench - 1
4 Electric grinder’ 1
5 Disc grinder 2 )
6 Cther equip.& tools 1 set
(Taol Room)
1ten| Reference Item Specifications [Qty. Refnarks
No. No. '
1 Set of special tools and metric-inch size 1 set
standerd_‘ tools,and measuremént tools

L_,../""‘ e

- 155 -



(Gther Facilities)

Item|Reference Item Specifications |Qty.| Remarks
No. No. '
Paint Shop
1 Air compressor and painting 1 set
& dry up equipment '
Tyre Shop
2 Tyre remover heavy, light 1 each
3 Tyre lever 3
4 Tyre service tools 2 set
5 Bead breaker 2
6 Vulcaxliizer set 2
7 Air compressor 1 set
8 | Wheel balancer 1
Carpentry Shop
9 .'Band san i
10 Jig saw 1
11 Electric planer 1
12 Boring machine ]
i3 Motor disc saw 1
14 Motor drill 3
15 _l'!_otor planer 1 set
16 Hand set 1
Others _ :
17 Fuel stand(gasoline,diesel) |with tank 1 each
18 0il & grease storage 1
19 Washing stand for vehicle 1 | set
20 Washing stand for const.equipll | set
21 Air compt"essor 1
22 Unloading deck 1
23 Water pool for engine test 1




" ‘(Vehicles) .

Item|Reference item Specifications |Qty.| Remarks
No. No.

1 Station wagon 1

2 Pick-up 1

3 Mobil workshop f 1

4 Forklift Jton i

{0OJT Materials)
Item Reference Item Specifications [Qty.! Remarks
No. No. . '

Fuel'injection pump 1

2 Turbocharger 1

3 Torqueflow transmission H

4 Transmission control valve 1

5 Steering clutch i

6 Track rollec 1

7 Hyd.control valve 1

|

(Plastic Models)
Item|Reference Item 1Specific-a.’cio::l.s Qiv.| Remarks
No. No.

1 Planetary gears 1

2 Torque converter 1

(AV Equipment)
Item{Reference Item Specifications [Qty.| Remarks
No. No.

1 (verhead projector 1 set

2 Slide film projector 1 | set

3J TV and Video deck i set

4. Video camera |1 | set

e
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: " REPUBLIC OF] YEMEN !
I : MINISTRY OF CONSTRULTION
' nmmmmmsmﬁmm
P.0.tox LBk { Tlx: 2208 ASHGAL Y&

vh = (02) 20227177

SANA'A
{ e {01} 209571

RISFUBLLC OF YEMEN

PALCIMIT 'l'lh*!!s‘l“ll'l'l'l\l.. FORM -

[ ... ,r.,L;“,-),,l ; Pretery g / ;}, {
: “. l
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U , . e o

Sub: Establishment of Wo&kshvﬂ_tgr Road Consiruction Machinery

o w1

Deaxr Bixr,

You tind enclosed with this F%x the estimated cost to ba undertaken
ty Goverament of Yexen, wi nopt any actimabtion corceinirg tkhe land
¢eq41red Ffor the projcct. :

It will be highly apoiec;auediif vou kindly send a copy of the
Froject's Ehctogrmpb but of =« large size (adbout 52 x §O cns).

Flegse .:xcknOwledgF receA.pt axLl I wish %o express my aincere
appreciation to the Lfiiciald concerned of Lhe Government of Jepan

forn Lhﬂlr close co~operit10n.

Best regards, i

Yours faitnfully,
o <
i AL ﬁ:ﬁ%

fq? Roads & Brldges

f\.ug\j’h

Encl: as above

o —— - —————.

S 160 -




29-,87°,92 12:59

1)

6)

8)

9)
10)

11)
12)
15)
14)
15)

15/5)d

Appendix 5 - Cost to be UnBertaken by Govermment of Yemen

{*

. [
Ground preparation 40000 x &2 x 5‘xns/ma

]

Fence, gats and wall
Fence 200 m x 400 ¥B/m
Gute (2) 50,000 x 2
wall 250 m x 850 YR/m

1§
Guard houee (2) ;
(%0 m’ + 45 m2 ) x 4000 Y&yﬁe

Iremise road and breaﬂt‘waﬂl
Fremige road 500 m ‘
Breast wall 250 m X 400&IIR/m

Building Servicos

Water {
Jewerage

Flectricity
Télephonc 4

Landscaping

. Fransportsiion of Equipmen? from_exiating

workshop E

Gogst of 14 machines from e*isting workshep
Cuiside lighting i

Exclusive officers 2 man/y?ar

Banking servicen :
- Advising.gcmmisﬁion '

- Payment comnisndon i

Customs ¢lezrance |

§ e —

araiture and fixtare
Warehouse

Others

v i wem S

Lana (approx. #0000 ac

AL,

»=

4

TR

it

#

1t

200,000

RO, 000
100,000
212,500

180,000

3,551,000
4,000,000

250,000
500,000
250,000
Q0,000

3¢0,000

180,000
8,400,000
1,000,000

600,000

2 500,000

G0, 000
1,5%1,000
4,660,000
1,065, 500

I

YR

27,160,000
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DATE : MAY 6, 1992
REF : 4522/92

MR. HISASHI KUROKOUCHI
STUDY TEAM REPRESENTATIVE
JAPAN INTERNATIONAL COOPERATION AGENCY

SUBJECT : QITE INVESTIGATION FOR GCRE
HORKSHOP IN CANA'A - NUQUM.

DEAR SIR,

WE HAVE CARRIED QUT THE SITE INVESTIGATION FOR THE
ABOVE MENTIONED PROJECT 1IN ACCORDANCE WITH THE TOR OF THE
CONTRACT AGREEMENT SIGNED ON THE 18th DAY OF APRIL, 1992 AND
ALSO THE ADDITIONAL WORK REQUESTED BY YOUR LETTER REF.NO.
YEC-YB-L201.

THE SITE INVESTIGATION ENDED UP WITH CONCLUSIONS AND
RECOMENDATIONS RELEVANT TO THE FINDINGS. THOSE, IN ADDITION
TO THE ANALYSIS OF FIELD AND LABORHTORY TESTS ARE INCLUDED
IN THIS REPORT.

WE THANK YOU FOR YOUR CONFIDENCE AND LOOKING FORWARD
FOR FURTHER COOPERATION. WE REMAIN.

4 ¥

DELTA, E y

PROJECTH MA AG
TAREK /AFIF
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1 . INTRODUCTION
This report presents the outcome of the site invesligalion for the

proposed construction sit of workshops in Sana’a - Nugqum arco

1.1 Purpnﬁe of investigation

An adequate subsurface inVestigation is an essentia] prelimingry lo
the execulion of this projecl . ln general , sufficient information musl
be oblained about the physical and mechanical properties of the soil formation
in order Lo make a safe and economic design , and to avoid any difficullivs

during consliruction .

1.2 Scope of work

The principal objectives of Lhis jnvestjgation are t

1 / to delermine the sequence , Lhickness , faleral exlenl off Lhe soll sirata
and the level of the bedrock H ' '

2 / 1o obtain represenlative samples of the soils and rocks for identification
and classification and Lhen for use in the laboratory testing to delermee
the relevant soil parameters ; _

3 / To identify the groundwater conditions , Lhe existence of cavilies ,

dﬁscontjnuitjes , ete.

4 / To make useful conclusions and recommendatjons.for foundat ions design

and construction .

Ihese objeclives were accomplished Lhrough a close cooperal ion hétween
soil engincer , geologist and the btechnical staff of Lhe CLC’s Laboralories

Departmenl
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2 . PROJECT DESCRIPTION AND SITE LOCATIO0IN

the pbupused'struélure is u slec) Iramed workshups . bhe site s loralaed
jn.the cily of Sana’a , in the camp of the General Corporalion for #Bridge:,
and Roads - Nuqgqum agrca _

No high voliage , electrical or telephone poles , waler pipes were

encountered while drilling within the proposed borehale locations .

3 . TFIELD EXPLORATION

3.1 Driliing

To accomplish the objectives of the investigation , one trial pil was
excavaled Lo a deplh of 2.5 m and four boreholes ( 3x3m , 1x2% m ) were
drilled .~

Drilling was execuled using the CEC’s drilling rig ( Jype - Mobile
Drill , Model B-34 ) . The Rotary air flush method was used for drilling in

Lhe four borcholes . The trial pit was excavaled using a backhoe .

3.2 Sampling

Due to the coarse gravelly and bouldery nature of mulerials eacountered
in the drilled boreholes , it was difficult Lo eblain undislurbed samples .
Disturbed soil samples required for classificalion and determinalion of lhe
imporlant soil parameters were collected in each borehole al various deplhy

" and ot cach lithological change of the sbrala .

3.3 Subsurface conditicns

The surface malterials encountered in Lbe drilled boreholes ( U-Zm appros. -
are consisted mostly of sandy silly gravel { medium moisl , medium dense'.

The formation beneath this level is consisted of hard Lo very hard basall
boulders of black culoup..At Lhe depth of 21-23 m in borchule No.4 , o soll
formation of sand of white colour was encountered .

Detailed descriplion of soils encountered is presented on Lorehuele logs
( See Appendix ) .

No groundwater was detecled within the depth of drilling .
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4 . FIELD AND LABORATORY TESTING

4.1 Field testing

Upon Lherrequest of the Client , the Standard Penelralion Test (5PF)
was poerformed al 1.0m intervals in the drilled boreholes to oblain relalive
densilies of the ehpduhtered soils . The results of Lthis tesl ( N-valucs)
are shown on the borehole logs , and the interpretation of Lhese resulls
is given in the lggcnd'Lu'the'horingS (.Sce Appendix ) .

Field density Lesl ( ASTM D1556 ) wos pcrfufmud in Lhe Lrial pil ol

the deplh of 2.0 and 2.5 m . The resull of Lhese Lesls ave atlached .

6.2 Laboralory Lesling

The following Lests were performed Lo evaluate Lhe engineering

properlies of the soils encountered in the drilled boreholes :

1. Natural moistore content - According to the British Standard BS 1377 : 1975 .

2. Grain size analysis - BS 1377 @ 1975 .

3. liquid Fimil - ASIM D 423 .
4, Plaslic limit - ASTM D 424 .

5. Specific gravity - ASTM D 854 .

Resulls of these Lests are tabulaled in tables 1 , 2, and 3 in the

appendix .
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5 CONCLUSIONS AND RECGMMENDATIONS

According to the field and laboratory investigalions , subsurface
condilions and Lhe engineering snalysis , the following recommendalions

can be made :

2.1 Depth and bLype of foundations

The foundations dépth may vary according to the actual loads going
Lo the ground from the superstructure . However , il is recommended {hal
foundations of the proposed structures be laid on the depth not less Lhan

7.0 m from Lhe exislbing ground level .

The recommended foundation bed is suitable te support struclures loads

on individual and strip foolings .

.2 Bearing capacily

Since no undisturbed samples were collected and no strenglh tesls
were carried out , the bearing capacily of encountered soils can be
esiimalted depending on the results of the Standard Penetration Tesl (SPT}
and from the building Codes depending on Lhe soils classificaelion .

Considering N - value = 40-50 blows { D = 0-3 m ) , we obtain lhe

‘ allowable bearing pressure between 4.5-5.0 kg/sq.cm for width of fooling
= 1-2 m .

According to Lhe British Code of Practice CP 2004 : 1972 , Lhe

bearing capacilty of medium dense sandy gravel is between 2-6 kg/sg.cm

{ See Appendix ) .

NOTE : lhe above recommendalions are solely based on the information
avaijable l'rom the investigated borehules on the date of carrying oul

Lhe investigatioh .
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Borehole No. Depth { M ) Moisture conlent. (%)

] 0.0 -~ 2.3 4.7
2.3 - 3.0 1.5
2 0.0 - 2. 2.1
-3 2.7
3 U.0 - 0.8 5.9
0.8 - 2 2.1
-3, 2.2
4 0.0 - 1.0 6.0
1.0 - 3.0 3.0
3.0 - 5.0 3.3
5.0 - 6.5 1.8
6.5 - 10.0 1.6
0.0 - 13.0 1.0
13.0 -~ 19.0 2.7
19.0 - 21.0 0.7
21.0 - 22.5 5.1
22.5 - 25.0 4.9
frial Pil 0.0 - 2.5 TWY
labie (1) - Moisture conbenl of some samples

from different depths .
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B8.H No. Depth (m} Liquid limit (%) Plastic limit (%) Plaslicily Index

1 2.3 - 3.0 30 23.7 6.5

vi 1.0 - 2.0 32 22.0 10.0
3 b0 - 3.0 N> [ NP
4 1.0 - 19.0 'NP NP NP
21.0 ~ 22.5 NP NP NP

Trial pil 1.0 - 2.5 32.5 23.5 9.0

Table ( 2 ) - Atterberg limils of some samples

from diffecent depths .

3.1 No. Depth ((m ) Specific gravily
1 2.3 — 3.0 2.61
? 1.0 - 2.0 2.6Y
0- 3.0 2.6%
3 - 0.0 - 1.0 .64
1.0 = 3.0 2.60
4 1.0 - 19.0 2.57
21.0 - 22.5 2.60
Trial pit 0.0 - 2.5 2.63

Table ( 3 ) - Specific gravity for some samples

from different depths .
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Volume of calibraling coutainer { V) - ml
Wi ol sand { ) cylinder ) befwie powring (W) 5[][][] L
Mean WL oof sand { § eylimler ) after pouring (W) B »
WL of sud Lo Gl calibrading confuiner {W, = W; — Wy =W, ) 4
Btk density of sy, “‘r; ) 1.30 o Max. Dry. Density - ¢
; [ —
Sumple number | 1 2 ;
I | ;
Wi ol wel sail i hole (W) B | 32[“] 37 \
Wi, of sand { - cylinder ) before pouring (W) g | S000 I‘ SUtE
P ‘ 1 ;
L | :
Wi of sapd ( 1 cylinder ) after pouring (W, g 1664 f 194 :
- o i . :
Wi, of sand in hole (W, =0 W — W, — W2 } g 11906 1776 -
_ i o i
W, ! i :
Ratio Vi — : 1466.2 | 1366.2 | : ;
¥s 1 H ; .
L T I ] i
’ o ” - 5
Bulk densily ( y We ) plom, 2.22 2.21 I | ;
V[- I i i
Muoisture content container No. | 1 z ;
Moisture conient { m -} of® 1.2 11.2 '
106, z2.00 1.99 I
: [Pt SN NP —
tiry ficn‘mly ( Ya 100 - m ) gmfeim j

Delete Ui words or symbols thal do not apply.
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CP 2004 : 1972

Table Presumed bearing values undor vertical static ioading -

HOTE, ‘Flicae virlued ave far_ pieliminay design puiposes anly,
bas been made for (e depth of embedment of the foundation

Code wlien using this ‘Table,

.

and may need alteration upwards or downwitnds. No addition
{(scc .1.2.L.1). Relecence shuuld be made w other patts uf the

Group Class | Types of rocks and solls
i I | 1iard igncous and gucissic rocks in
sound condition -
Rocks 2 | 13md limestoncs and havd sandstones
3 | Schists and slales _
4 Hard shales, hard mudstones and
soft sandstones '
5 1 Soft shales and soft mudstones
61 | Hard sound chalk, soft Jimestone
7 | Thinly bedded fimestones, sandsiones,
shinles
B { Heavily shattered rocks
I 9 | Compact gravel, or compuct sand and
: grivvel
Nou- 1 | Medivm dentse gravel, of mcdimn
cohesive dense sand ond gravel
“soils 11 | Loosc gravel, of lovse sand and gravel
12§ Compact saind
13 Mediunt dense siand
14 | f.oose sand
nt 15 | Very stifl boulder clays and hard clays
16 ].Suir clays
Cohesive 17 | tiirm clays
soils 18 | Soft clays and sills
19 | Veuy soft clays and siits
1y 20 ] Peat and organic soils
A% 21 | Made ground or fill

Pregumed bearlug value Remarks
kN/m?® kglfcin? of
: tonffi2*
10 000 100 These values ue
based on the
4 (KX 40 asswmnption thal
3000 3 the foundations
2 0001 201 are carried down
to unweathered
600 Lo | GO0 6 o 0 rock
GO0 G
‘T'o be nssessed aller
inspection
= 600 >0 Width of
_ foundation {#)
200 (o 6 206 nod less than [
(3 ). Groung-
<200 <2 watcr Jevel
>3O0 >1] assumed o be a
100 ta 300 | tal depth nol fess
< 100 - | than 4 below the
base of the
foundalion.
IFer relative
density and
proundwaice
fcvel sce
2.2.2.3.2
[ (PEE _‘_ e e
JOO Lo GUG Jtoo Group M1 is
150 1o 300 1.5t03 | susceplible iv
75t 150 0.75 to 1.5 | Jong-lerin
<T5 <0.75 consolidation
. : sedllcment (sce
Mot applicable 7.1.2,2.7)
For consisleticies
of clays sce
Table 2
Sec 2.2.2.3.4
See 2.2.1.3.5

* 1 (opffi1? w §.094 kglfom? = 107,25 kiNfin2,
§ Fos weakly-comented sandslones ree 2.2.2.3.1.6.
{ For distugbed chalk soe 2.2.2.3.L8(1).
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