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1 . INTRODUCTION

This report presents the outcome of the silte investigalion for the

proposed construction sit of workshops in Sana'a - Nuqum area .

1.1 Purpose of investigation

~ An adequate subsurface investigation is an essential preliminary to
the execution of this project . In genmeral , sufficient information must
be obtained about the physical and mechanical properties of the soil formation

in order Lo make a safe and economic design , and to avoid any difficulties

during construction .

1.2 Scope of work
.The principal objectives of this investigation are :
1/ fo determine Lhe sequence , thickness , lateral extenl of Lthe soil shraly
and the level of the bedrock ; ;
2 / To obtain representative samples of thé soils anél rocks for identification
and classification and then for use in the laboratery tesling to determine

the relevant soil parameters ; _
3 / To identify the groundwater conditions , the existence of cavities ,

discontinuities , ektc. ; _
4 / To make useful conclusions and recommendations for foundations design

and construction .

ihese objectives were accomplished through a close cooperation belween

so0il engineer , geologist and the technical staff of the CEC's lLaboralorics

Department .
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2 . PROJECT DESCRIPTION AND SITE LOCATIDIN

The proposed structure is a steel framed workshops . lhe sibe is localbod

in the cilty of Sana’a , in the camp of the General Corporation for Bridges

and Roads - Nuquu area .
No high voltage , electrical or telephone poles , water pipes were

encountered while drilling within the proposed borehole locations .

3 . FIELD EXPLORATION

3.1 Drilling

To accomplish the objectives of the investigation , one trial pil was
excavated to @ deplh of 2.5 m and fFour boreholes ( 2x3m , 1x25 m ) were
drilled .

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

the four boreholes . The trial pit was excavated using a backhoe .

3.2 Sampling

Due to the coarse gravelly and bouldery nature of materials encountered
in the drilled boreholes , it was difficult to obtain undisturbed samples .
Disturbed scil samples required for classification and determination of the
-important soil parameters were collected in each borehole at various deplths

and at each lithological change of the siralta .

3.3 Subsurface conditions

The surface materials encountered in the drilled boreholes ( 0-2m appros.’®
are consisted mostly of sandy silty gravel ( medium moist , medium dense}.

The formation beneath this level is consisted of hard to very hard basalt
boulders of black colour. At the depth of 21-23 m in borehole No.4 , a soft
formation of sand of white colour was encountered .

Detailed description of soils encountered is presented on boreliole logs

( See Appendix )
No groundwater was detected within Lhe depth of drilling .
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4 , FIELD AND LABORATORY TESTING

4.1 Field testing

Upon the request of the Client , the Standard Penetration Tesl (SPT)
was performed at 1.0m intervals in the dbilled boreholes to abtain relalive
densities of the encountered soils . The results of this test ( N-values)
are shown on the boréholé‘iogs , and the intefp}etaiion of Lthese resulls
is given in the legend to Lhe borings ( See Appendix )

Field density Lest ( ASTM D1556 ) was performed in the Lrial pil al
Lhe depbh of 2.0 and 2.5 m . The resull of these tests are attached .

4.2 lLaboraltory tesling

The following tests were performed Lo eveluate the engineering

properties of the soils encountersd in the drilled boreholes :

1. Natural moisture content - According to ‘the British Standard 85 1377 : 1975 .

7. Grain size analysis - BS 1377 : 1975 .

3. Liquid limil - ASTM D 423 ,

. Plastic limit - ASTM D 426 .

iy

9. Specific gravily - ASTM D B854 .

Hesults of these tests are tabulated in tables 1 , 2 , and 3 in Lhe

appendlx .
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5 . CONCLUSIONS AND RECOMMENDATIONS

According to the field and laboratory investigations , subsurface

conditions and the engineering analysis , the following recommendations

can be made

5.1 Depth and tyée of foundalkions

The Foundations depth may vary according to the actual loads going
to the ground from the superstructure . However , it is recommended that

foundations of the proposed structures be laid on the depth not less Lhan

1.0 m fFrom the exisling ground level
The recommended foundation bed is sullable to support structures loads

un individual and strip foolings .

5.2 Bearing capabity

Since no undisturbed samples were collected and no strength tests

were carried out , the bearing capacily of encountered soils can be
estimated depending on the results of the Standard Penetration Test (SPT;
and From the building codes depending on the soils classificalion |
Congsidering N - value = 40-50 blows ( D = 0-3 m ) , we obtain the
alluwable bearing pressure between 4.5-5.0 kg/sq.cm for width of footing
= -2 m .
According to the British Code of Practice CP 2004 : 1972 , the

bearing capacity of medium dense sandy gravel is between 2-6 kg/sq.cm

{ See Appendix )

NOTE : The above recommendations are solely based on the information

available From the investigated boreholes on the date of carrying oul

the inVEStigatioh .
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Borehole No.

1

4

Trial Pit

labile ( 1)

N O

| 3% JEE S VY
—

~3
™3

=

Mo QO Oy vt W - D

0- 2.3 4.7
3 - 3.0 1.5
0- 2.0 2.1
g - 3.0 2.7
- 3.9
- Z.1
- 2.2
0 - 1.0 6.0
0 - 3.0 - 3.0
0 - 5.0 3.3
.0 - 6.5 1.8
.5 - 10.0 1.6
0 -13.0 1.0
.0 - 19.0 2.1
.0 - 21.0 0.7
.0 - 22.5 5.1
.5 - 25.0 4.8
0- 2.5 11.23

Muisture conlenl of some sanples

from different depths .
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Plastic limit (%)

Plasticilty Index

B.H No. Depth (m) Liquid limit (%)
1 2.3 - 3.0 30 23.7 6.3
2 1.0 - 2.0 32 22.0 16.0
3 1.0 - 3.0 NP NP NP
4 1.0 - 19.0 NP NP NP
21.0 - 22.5 NP NP NP
Trial pit 1.0 - 2.5 32.5 23.5 9.0
Table ( 2 } - Atterbefg limits of some samples
from different depths .
B.H No. " Depth ( m ) Specific gravity
1 2.3 - 3.0 2.61
2 1.0 - 2.0 2.65
2.0 - 3.0 2.63
3 0.0 - 1.0 2.64
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 ) - Speeific gravity for some samples

from different deplhs .
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FIELE  DENSELY
By

SAND REPLACEMENT

( Small pouring cylinder, Large pouring cylinder, hand seaop method )

dob: et Operats k. A
Sample No, rn ( 1-2 ) T e ;
AU U “CRU S - ' )
. Culibration
Mean wi of smad in cone ( of powring cylindee Wy ) 930 g
Volume of calibzding conlainer (V) - ml
Wi, ol sand { + cylinder ) before pouring (W, ) 5000 4
pMean Wi, ol sand (-1 eylinder ) after ponring { Wa) - B
WL of sund to fill calibrating container (W, = W -~ W; — W;) - L
Bulk density of sand y, - ( %3- 1.30 e Max. Dry. Deasity - pem
] 1
Sumple number | S 1 z ;
T
We el wet soil fram hole (W} 8 |3748 COT
Wi of sand ( 1 eylinder ) befure pouring { W) g 5000 ] 5000
e e R - i - i :
| ; i
, : ! . : d i
WL of sand ( | cylinder ) after pouring ( Wa B 1666 - i 1194 ; :
—— SR o i Coo
o
Wi of sand in hole { Wy = W, — W, — Wy} g 1906 ! 1716 !
oob : i
‘ i N ° Tt . ‘.j i .
Ratio ¥, b 1466.2 | 1366.2 :
s i ; ;
e e - o R R g v
W, o ! ?
Bulk deasity {(y - % ) glemy | 222 2.21 ; !
Ve . : 5
P } —
Moisture content container No. 1 2 i
e e B, - - B
Moisture content { m ) of® 1.2 11.2 !
i
- . U VO A _ - .
100, 2.00 1.99 :
; o dad S 3 ;
Dry density ( Ya = T m ) gmfeny |

Lclele the words or symbols that du nol apply,

Materlal Englnesr .
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CP 2004 : 1972

Table

HOTE. Theae values ate far prclimin
has been made for (he depth of embedent

Presumed beooring values undar vartical static ioadiny -

Cuode when using this Table.

ary design purposes ondy, and may need alteration up
of the foumdation (sce 2.1.2.2.1). Relotence shy

wards or downwards, No addition
wld be made o vther parls of the

Y

Group Class | Types uf rocks aund golls Presumed bearlng value Remarks
kNfm2* kglfan? or
: tonffi2®
I 1| Hard igneous and goeissic rocks in 10 000 100 These values arc
'} sound condition bused on the
Rocks 2 | Liacd liineslones and hard sandstoucs 4 (00 40 assumyption that
3 | Schisls and slates 3000 30 the fouklations
4 | Hard sliales, hard mudstones nnd 2 000 201 are carricd down
soft sandstones ) to unwealliered
5 | Soft shales and solt mudstones 600 to 1 GO0 G lo 10 rock
61 | Hard sound chalk, solt limestone 600 6
7 | Thinly bedded limestones, sandstones, ‘To be assessedt aftec
shales . s
8 | Heavily shattered rocks nspection
1 9- | Compact gravel, or compact sand nid >600 >0 Width of
' gravel foundation ()
Non- 10 | Mcdium dense gravel, or medium 200 1o GO0 2106 not less than { m
cohesive dense sand and gravel {3 1. Ground-
“soils 11 | Loose gravel, or toosc sand and gravel < 200 <2 water level
12 | Compact sand >0 >3 assuiied Lo be a
13 | Medinm dense sand 100 to 300 [told depth not less
i1 | Loose sand <0 1 than & below the
base of e
[oundation.
For relative
Jeusity and
groundwaler
level see
2.2.2.3.2
—— — E.-
1 15 | Very still boulder clays and hard clays Wtot | Jwbd Grougp i is
§6 | Stfl clays 150 (o 30U 1.5103 ausceplible to
Cohicsive 17 | Virm clays 510 150 | .75 to L5 | long-term
soils 18 | Soft clays and silts <78 < Q.75 cousolidution
sclilement {scc
19 | Yery soft clays and sills Not applicable 2.1.2.2.2)
For cousistcucics
of clays sec
Table 2
Iv 30 | Peat and orpanic soils Sce 2.2.2.3.4
21 | Made ground or fill See 2.2.2.3.5

o ] tonfff12 = 1.094 kgffem? = 107.25 kN/in?.
t For \'_rcakly-cancnlcd ma_ulstulm ree 22.23.1.6.
1 For distucbed chalk sce 2.2.2.3.£.81).
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Spot Elevation Map
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Appendix-9

Basic Design Drawings






Drawirig No.
B1-1
B1-2
B1-3
B1-4
B1-5
B1-6
B2-1
B2-2
B2-3
B3-1
B3-2
B3-3

B3-4

Mi-1

Mi-2

BASIC DESIGN DRAWINGS

Description
SITE PLAN
WORK SHOP FINISH SCHEDULE
WORK SHOP GROUND FLOOR PLAN
WORK SHOP 1ST FLOOR PLAN
WORK SHOP ELEVATION
WORK SHOP ELEVATION/SECTION
DORMITORY FINISH SCHEDULE
DORMITORY GROUND & 1ST FLOOR PLAN
DORMITORY ELEVATION/SECTION

ANCILLARIES FINISH SCHEDULE

ANCILLARIES PLAN

ANCILLARIES ELEVATION/SECTION

UNLOADING DECK PLAN/ELEVATION/SECTION

WORK SHOP EQUIPMENT LAYOUT

ANCILLARIES EQUIPMENT LAYOUT
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Appendix-10

Japanese Economic Cooperation for Yemen
(1976-1990)






Appendix-10 Japanese Economic Cooperation for Yemen (1976-1990)

oan}

Former North Yemen

Former Souih Yemen

Year

Project

Amount
(million yen)

Project

Amount
(million yen)

1977
11978
1979
1980
1981
1982
1983
1584
1985
1986
1987
1988

1989

Local Water Supply

Thermoelectric Generation Plant

Hodeidak Port No.7 Berth

Cement Plant

3,880

8,200

8,200

22,070

Aden Telephone Network Improvement

6,969
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{Grant)

Former North Yemen Former South Yemen
Yoar Project (willion yer) Project (million yer)
1976 | Food Assistance 308 | Food Assistance 92
1977 | Food Assistance 363 Food Assistance 259.
Fishing Training Vessel 450

1978 | Food Assistance 421 Food Assistance 164
1979 | Food Production Increase 500

Debt Relief 5
1980 | Debt Relief 16
1981 | Local Water Supply Improvement(I) 500

Food Assistance 278

Debt Relief 25
1982 | Local Water Supply 500 Disaster (Flood) Relief 57

Improvement(IL)

Food Production Increase 500

Debt Relief 66

Disaster (Barthquake) Relief 117

| Research Equipmém for Sana'a 45

University Graduate School
1983 | Local Water Supply

Improvement(11T) 600 Food Assistance 141

Rehabilitation of Earthquake

Damage 800

Food Production Increase 300

Debt Relief 84
1984 | Mational Tuberculosis Centre

Expansion (I} | 918

Rehgbilitation of Earthquake

Damage 250

Food Produciion Increase 600

Debt Relief 47
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1985 | National Tuberculosis Centre 1,080 | Marine Culture Research Centre 941
Expansion (1) '
Food Production Increase 500
Debt Relief 155
Scanning Electron Microscope for
Sana'a University 41
1986 | Local Water Supply
Improvement(IV) 319
Food Production Increase 500
Debt Relief 106
1987 | Local Water Supply
Improvement{V) 915
Food Production Increase 500
Debt Relief 200
1988 | Local Water Supply 961 Fishing Training Vessel Refurbishiment 185
Improvement(VI)
Food Production Increase 400
Pebt Relief 290
1989 | Local Telecommunication Network 961 Emergency Aid {for Flood Damage) 14
Improvement (1)
Food Production Increase 250 Food Production Increase 200
Debt Relief 172
Debt Relief 286
Educational and Cultural TV 47
Programme Production Equipment
for National Broadcasting Company
Small-Scale Granes 11
Unified Yemen
1996 Local Telecommunication Network Improvement (2) 663

(Source: Ministry of Foreign Affairs)
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Appendix-11

List of Collected Materials






Materials Collected in Connection with Study Purposes

Region): Yemen Arab
Republic

Category Title | Summary
Development | Third Five Year Plan | Published by: Central P]anmng Organization
Planning Publication Date: 1987
Original/Copy: Copy
Contents: Third Five-Year Plan prepared by Central Planning
o ' S Organization of former North Yemen
Development | Statistical Year Book | Published by: Ministty of Planning and Development
Planning (1990) - Publication Date: 1990
Original/Copy: Copy
Contens: annual statistical book for former North Yemen
published by Ministry of Planning and Development, an
important source of data on population, agricultural products,
S " | natural environment, education, medical care and trade, etc.
Development | Statistical Year Book | Published by: Central Statistical Organization
Planning (1988) Publication Date: 1988
Original/Copy: Copy ' _
Contents: annual statistical book for former South Yemen
published by Central Statistical 0rganization in former South
Yemen
Development | Development of Published by: Survey Authority: Sana (Sana’ a)
Planning National Highway Publication Date: 1989
Master Plan Original/Copy: Copy ' '
Contents: road construction master plan for former North
. g Yemen
Development | Economic Planning in | Published by: Dar Azal
Planning Yemen Arab Republic | Publication Date: 1985
Original/Copy: Original
Contents: analysis of current economy of former North
: Yemen and future forecast
Development | National Population | Published by: Ministry of Planning and Development
Planning Strategy 1990-2000 | Publication Date: 1991
and Population Action | Original/Copy: Criginal
Plan Contents: booklet addressing population problem in Republic
. of Yemen
Preliminary - { Preliminary Study Published by: Japan International Cooperation Agency
Study Report on Urban | Publication Date: June, 1987
| Transport Programme | Original/Copy: Copy ' :
in Yemen Arab Contents: report of preliminary study for improvement of
Republic urban transport conditions in Sana'a, Taiz and Hodeida
Preli Report of Basic Study | Published by: Internationat Development Center of Japan
Study for Overseas Publication Date: March, 1988
' Cooperation for Original/Copy: Copy :
Agricuiture and Contents: examination of possible agricultural cooperation for
Forestry Development | Yemen Arab Republic by Japan while analysing current
by Country (or conditions of agriculture, forestry, stock raising and fisheries

of said country
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Middle East Situation

Regional Published by: Research Institute of Mzddle Eastern
Information | by Country: Bconomics _
Information on Publication Date: December, 1991
Political, Economic  { Original/Copy: Copy
and Encrgy Issues Contents: collection and analysm of latest mformatxon on
_ political, economic and energy 1ssues of Middle Eastern and
North African countries
Regional Current Conditions of { Published by: Japan Cooperatton Center for the Middle East
Information | Yemeni Politics and | Publication Date: August, 1991
Economy and Future Original/Copy: Copy
Prospect Contents: based on Middle Eastem situation after Gulf War,
_ current state of politics, economy and diplomacy of Yemen is
_ L : analysed together with discussions on future prospect -
Information | Overseas Information | Published by: Association of Consultants on Overseas
Gathering Gathering Survey - ] Transport
Survey Middle East and Publication Date: February, 1984
Africa: Report by Original/Copy: Copy
Working Group B (on { Contents: current state of railways, urban transport ports and
- | Saudi Arabia, Yemen harbours and airports of 3 Middle Eastern countries is studied
and Egypt) : with a view to identifying promising projects and examining
_ possibility of technical coeperation
Information Overseas Informatlon Published by: Association of Consultants on Overseas
Gathering Gathering Survey - Transport
Survey Middle East and Publication Date: March, 1990
Africa: Report by Original/Copy: Copy '
Working Group D (on { Contents: general information on North Yemen's ports and
North Yemen) harbours, shipbuilding and airports is collected and the
possibility of technical cooperation for the country is
- examined
Regional APIC Country Data: | Published by: Association for Promotion of International
Informaticn | Middle East - Yemen Cooperatlon (APIC) -
Publication Date: May, 1991 -
OriginalfCopy: Copy
Contents: chronological hstmg of events relatmg to domestic
politics, diplomacy and economy, etc. with brief explanations
Preliminary | Preliminary Study Published by: Association of Consuliants on Overseas
Study Report on Dubah-Al | Agricultural Development - oo
Hussiania Agricultural { Publication Date: October, 1986
Road Construction Original/Copy: Copy :
Project and Utmah Contents: preliminary study report on agncultural road
District Development | construciion project and regional development project, both
Project - of which are designed to promote the development of local
: villages -
aster Plan | Urban Transport Published by: Japan Intemauonal Cooperation Agency
Study/ Study in Yemen Arab | Publication Date: August, 1988 .
Feasibility { Republic, Draft Final | Original/Copy: Copy
Study Report, Yolume 1, Contents: study to prepare master plan for urban transpc)rt

Main

improvement in Sana'a, Taiz and Hodeida
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Urban Transport

Published by: Japan International Cooperation Agency

Master Plan
Study/ Study in Yemen Arab | Publication Date: June, 1988
Feasibility | Republic Original/Copy: Copy
Study Action Plans for Contents: collection of master plan drawings for urban
Sana'a : transport improvement in Sana'a
; - Drawings {Draft) -
Topographic- | Topographical Map Published by: Government of Yemen Arab Republic
al Map for Areas Around Publication Date: 1980
Sana'a Original/Copy: Original
'| Contents: road and topographical map (scale: 1/50,000)
covering areas around Sana'a, the capital of Yemen Arab
: Republic
Topographic- { Topographical Map Published by: Government of Yemen Arab Republic
al Map for Areas Around Taiz | Publication Date; 1980
Original/Copy: Original
Contents: road and topographical map (scale: 1/50,000)
: covering areas around Taiz
‘Topographic- § City Map of Sana Published by: Survey Authority: Sana (Sana'a)
al Map Publication Date: 1982
Original/Copy: Copy
, Contents; street map of central Sana’a (scale: 1/10,000)
Tourist Tourist Guide of Published by: Ministry of Information and Culture

Guide Yemen Arab Republic | Publication Date: Unknown
Original/Copy: Original
Contents: official guidebook for tourists visiting Yemen Arab
_ : Republic
Development | Yemen: Multi-Mode | Pubhished by: International Development Association
Planning Transport Project Publication Date: 1990

Original/Copy: Copy .

Contents: IDA's assistance programme for road and transport

sectors in Republic of Yemen
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Appendix 12 List of Cited Materials

1) P.4  National Population Strategy 1990-2000 and Population Action Plan

2)
3
4)
5
6)
7)

8)

P.34

P.35

P.36

pP.39

P.42

P.43

p.104

North Yemeén's Third Five-Year Plan

Sonth Yemen's Third Five-Year Plan

Road Improvement Master Plan 1986-1996
Yemen: Multi-Mode Transport Project
Minutes of Discussions for Preliminary Study
Minutes of Discussions for Basic Design Study

Draft Standards for Building L.oad Explained (Architectural Institute of Japan)

-223 -









.




	APPENDIX
	Appendix-7 Report for Site Investigation
	Appendix-8 Spot Elevation Map
	Appendix-9 Basic Design Drawings
	Appendix-10 Japanese Economic Cooperation for Yemen (1976-1990)
	Appendix-11 List of Collected Material
	Appendix-12 List of Cited Material

	Cover

