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1.1 Scope of Work
SCOPE OF WORK

FOR
THE FEASIBILITY STUDY
ON
THE RECONSTRUCTION OF MANGOCHI[ ROAD BRIDGE
IN
THE REPUBLIC OF MALAWI
AGREED UPON BETWEEN
MINISTRY OF WORKS AND SUPPLIES
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Lilongwe, Dated the 7th of November 1997
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Me. M. A. Kammalece Mr. Kazuhiko YAMAGISHI
Pancipal Secretary Tearn Leader
Minisery of Works and Supples Preparatory Study Team

Japan latcroatonal Cooperanon Ageocy

D

Me. f.C. T. Nthani
Deputy Secretary (Bilatecal)
Minssery of Funance




AL INTRODUCTION

fa cesponse to the request of the Govemment of the Republic of Malawi (heceinalter cefecred
10 as “the Govemnment of Malawi"), the Government of Japan decided to implement the Feasibiliy
Study on the Reconsteuction of Mangochi Road Badge w the Republic of Malawi (beceinafiec referced
to 25 “the Study”) in accordance with the selevant laws and regulatons in force 1n Japan.

Accordingly, fapan latemational Cooperation Ageacy (hereinalier refecred o as "JICAT), the
official agency cesponsible foc the implementadon of the technical cooperation programs of the
Goveroment of Japan, will undertake the Swdy, in close cooperatiog with the authodues coacecaed of
the Goverament of Malawi. Ministey of Works and Supplies (hereinaftec ceferced o as "MOWS™) shalt
act as the counterpart ageacy to the Japanese Study Team (hereinafier ceferred as” the Team”) and also
act as the coocdinating body with other relevant organizations for the smooth wnplementauoan of the
Study on behalf of the Government of Malawi

This document sets forth the Scope of Work with regard to the Study.

B. OBJECTIVES OF THE STUDY
The objective of the Study is to conduct feasibility study for the ceconstruction project of

Maggochi Road Budge including its approaches foc the peaod up to the year of 2005.

C. SCOPE OF THE STUDY

To achieve the objectives mentioned above, the Study shall cover the following items;

1. Preliminary Economic Feasibilicy

1.1. Socio-economic assessmeat
(1) Colleceon of soclo-economic data {(population, private and public invesument plans,
emplorment, land use plan and so on by national and tegional level)
(2) Collecuon of waffic and transpon data including transport system, costs, pace subsidies etc.
(3} Collection of national and regional development plaos
(4} Assessment of existing social-economic condions and impacts which a new badge
coastrucuon will influsnce
(3) Forecast of future socio-economic framewock
1.2. Traffic Analysis
(1) Traffic sucvey (O-D sucvey, axle load survey)
(2) Forecast of futuce u:.afﬁc demand
1.3. Economic Analysis
(1) Examinatioa of available infocmation on vehicle Opcraung COSLS, MUNLENANCE COSES

(2) Prcliminary estimation of economic beaefits and costs deaved from new badge alternauves

| 4
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(3) Cost esumate of the badge consteuction and maintenaace
(4) Estrnaton of the benchits deaved from the brdge
t.4. Economic evaluanog
(1) Calculation of economic ntemal rate of ceum, aet present values and costs-beaebis analysis

(2) Sensiuvity acalysis

2. Assessment of insututional capability of MOWS on coad and badge consiructon and

malntenince

3. Preliminary Eamineenog

3.1. Data collection and analysis
(1) Soil 2nd geological data
(2) Climaric and seismic data
(3) Hydrological data
(4) Topographic data
3.2. Site Survey
(1) Topographic sucvey
(2) Soil and geological survey
(3) Hydrological survey
(4) Land use survey
(3) Sucvey on marenals mines for construcnon of r0zd aad badge
3.3. Examination of desiga cotena
3.4. Comparaunve study of alternanves
(1) Srudy oa the constauct:on of new bodge aad approaches (toutes, location, bodge ype and
others)
(2) Evaluauon of zltemaunves
3.5. Preliminary design and quanaty estmate of the opumum altemauve
(1) Badge desigo
) Apptoach roads

(3) Quanuty esumare

4. Environmeartal [moact

4.1. Tasual eaviccomental evaluanoa
4.2. Eavironmeotal impact assessment

(1) Sociaf impacts assessment

AR Py & 7



(2) Natoural environment

5. Implementation Program

5.1. Construcuon program

5.2. Mantenance program

6. Conclusions and Recommendations

D.STUDY SCHEDULE
The Study shall be conducted in accordance with the attached tentanve schedute.

E. REPORTS
JICA shall prepare the following reports in English and submit them to the Govemment of
Malawy;
1. Incepuon Report
Tewelve (12) copies

At the commencement of the Study;

t

Intenm Report
Trwrelve (12) copres
Withia two and half (2.5) moaths afiec the commencement of the Study;

5. v.xaft Fuoal Repont
Twelve (12) copies

Within four (4) months aftec the commencemeat of the Scudy;

The wanen comments oa the Daaft Final Repoct from the Government of Malawi shall be

deliveced o JICA within one (1) month afiee submissica of the draft final teports.

4. Fizal Report
Seveatesn (17) copies
Within oae (1) month after the receipt of the written comments on the Draft Final Repor from

the Govermment of Malawi

M 1



F. UNDERTAKINGS OF THE GOVERNMENT OF MALAWI
{. To facilitate the smooth coaduct of the Study, the Govemmest of Malawi shall take ecessary

measures;

(1) to secuce the safety of the Japanese Srudy Team

(2) to pecmit the members of the Team to coter, leave and sojoura ta Malawi for the duratioa of

their assignments thecein, and exempt them from foreign registration requirements and coasular fees

(3) to exempt the membecs of the Team from taxes, duties and any ocaer charges on equipment,

machinery aad other matedal brought into Malawi for the conduct of the Swudy

{4) 10 exempt the members of the Team from income tax and charges of any kind imposzd on oc1in
congectioa with any emoluments or allowances paid to the members of the Team for their services

in connection with the implementation of the Study

(5) to provide aecessary facilities to the Team for the remittance as well as uulizauon of the funds

intzoduced into Malaws from Japan in connection with the implementation of the Study

(6) to secure permission for the Team for entry into prvate properues or speaial areas foc the

conduct of the Study

(7) to secure permission foc the Team to take all daa and documearts (ncludiag maps aad

photographs) related to the Study out of Malawi ; and

(8) to provide medical services as needed, while its expenses will be chargeable on members of the

Team

2. The Govemwment of Malaw; shall beac clairms, if any anses, 2gaiast the mewmbers of the Team
tesulting from, occurdng in the course of, or otherwise connected with, the discharge of their duges
io the implemeatation of the Study, except whea such claims aase fcom gross negligence oc willful

misconduct o the pact of the membecs of the Team.

3. The countecpart agency shall, at its own expeuses, provide the Team with the followiag n

cooperauoa with televant organizauons;

,!‘f‘f[ %J‘l-s L‘v}f



(1) data and information related to the Study available in MOWS, including maps and photographs
(2) counterpact personnel
(3) to provide office with appropaate area and necessary equipment foc the Study Team

(4) credentials or ideatification cards

G. UNDERTAKINGS OF JICA
For the implementation of the Study, JICA shall take the following measures:

1. 10 dispatch the Team to Malawi at its owa expense; and
2. to pursue techoology transfer to the Malawian countecpart personnel in the coucse of the Swudy.
H. OTHERS

JICA and MOWS shall consult with each other in espect of any matter that ray aise from or

in connection with the Study.
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1.2 Minutes of Mecting {Dated 7 Nov., 1997)

MINUTES OF MEETING

THE SCOPE OF WORK
FOR
THE FEASIBILITY STUDY

ON

THE RECONSTRUCTION OF MANGOCHI ROAD BRIDGE

IN
THE REPUBLIC OF MALAWI

AGREED UPON BETWEEN

MINISTRY OF WORKS AND SUPPLIES

AND

JAPAN INTERNATIONAL COOPERATION AGENCY

Luoogwe, Dated the 7th of Novernber 1997

|

By

% 4

Mr. M. AL Kamaalere
Pancipal Secceracy
Minisuy of Wocks and Supplies

Me. J. C. T. Ntham
Deputy Seceetary (Bdaceral)
Miasstry of Flnance

Mr. Kazuhiko YAMAGISHI
Team Leadec

Peeparatory Study Team
Japan latemadonal Cooperadon Ageacy



Tae peepaatory study team for the Feasibility Scudy on the Reconstucnon of Mangoch: Road
Bddge in the Republic of Malawi (heceinaftec cefecred 10 as "the Scudy”) organized by the Japen
latecnatonal Coopertion Agency (heceinaftec cefecred to as "JICA") headed by Me. Kazuhiko
YAMAGISHI visited the Republic of Malawi from 15t Novembec to 8th Novembes, 1997, and had 2
secies of discussions with the governmeant of Malawi, cepresented by Ministry of Works and Supplies

(heceinafice referred 1o as “MOWS”). List of participants is showa in Anachment 1.

As 2-result of the said discussions, both sides reviewed and came to an agreement oa the Scope

of Work (hereinafier referred 0 as "S/W™) of the Study, 20d signed it on 7th November, 1997,

This document summanzes major iterns discussed berwesn both sides and is meant to

supplement the S/W foc the smooth conduct of the Study.

1. Recounfirmaticn of the project jusuficauon

MOWS reaffirmed the study team that this project is stll high oo Government's poonty.
MOWS informed the study team that the design of the toad from Masgochi through Chiponde, Nezje,
Namingz to Liwoade has been compleied and the teadedng process started in Qctober, 1997 with 2
peequalification exercise. Completed Tendee Documeats and a Feasibility Study Report wete submuced
to the study team for inspection. As a result of the vpgrading of this road, the only bordeneck will be
the Mangochi Bndge.

MOWS informed the team that plags ace vaderway foc the European Union (EU) 1o fund the
cehabilitation of the M10 coad from Mua to Monkey Bay to a Class 1 bitumen road.

MOWS also informed the team that the Development Bank of Southera Afaca (DBSA) have
expressed interest to fund the improvement of the Mangochi to Makanjila road along the eastern shore
of Lake Malawi. Completion of the construction of this road will aweact tounsm and agoculnural

developmeat.

2. Tide of che Srudy
Both sides agreed to use “The Feasibility Study on the Reconsuuction of dMangochi Road

Badge ta the Republic of dMalawi” as the tde of the Saudy.

3. Soudy Agea
Both sides agreed that the Study should covec the exisdng Mangochi Road Brdge, approaches,

and envions.

Wi o]
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4. Targecveac
Both sides agreed that the tacger year of the Srudy shall be 2095,

Desuable schedule of this project may be as follows;

Phase | Fessibiity Srudy 1998.2. . 1998. 8.
I Detailed Design 1999 - 2000
Il Coastructon 2000 - 2002

5. Economic evalvaton
MOWS requested that the Rl scale study team should use the HDM-III foc economic 2aalysis

and cvaluauoa. The japanese side agreed.

6. Eavircomental survey
Both sides agreed that the full scale study team and MOWS would COOPErate {0 Carry Oul

enviconmental sucvey.

i. Steerng Comminee

Both sides agreed that the Government of Malawi would establish a Sreznng Comauaee
coasisting of Sectioas of MOWS (Planaing, Bridges, Highways, Coastruction, Planaing & Evaluziion),
Miaistcy of National Hedtage, Ministey of Focestey, Fishees and Eaviconmental A ffeiss, Minisey of

Finance, National Economic Couacil co-opted as required.

8. Uadertaking of the Government of Malawi
(1) The Japanese side requested MOWS to provide the office space for the full-scale sfud)’ tezon.
MOWS agreed.
(2) The Government of Malawi shall provide the full-scale study team with copies of all available .

data, reporis and any ieformation coasidered relevant foc the execution of the Study.

9. Underaking of JICA
(1} The Malawian side requested that the Malawian counterpart pcrsormd take advancage of waining
tn Japan celated to the Study 0 promote effective techaology traasfer. The Japanesc side promused
to convey this request o the [ICA Headquarters in Tokyo.
(2) The Japanese side agreed that JICA would bear the costs to collect aew dara and informaton if
tequiced in the course of the Srudy. .
(3) The Malawiaa side cequested thar JICA will bear the following costs:

{2) fee of necessary equipmens (electacity, telephone, fax machine, furniture)

2l .
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() appropriate numbees of vehicles to be used while the full scale study team 15 in Malaw

"[he Japanese side promised (o convey these requests to JICA headquariecs.

A
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THE MALAWIAN SIDE

S

LV

w

. 0 M AL Kamirnalece

Me. J. AL Makuaje

Me E. L. K Mwakhwawa
Mre. B. Kapoteza

Mr. B. Nayeja

Mr. LS. Siwande

THE JAPANESE SIDE

i.

[y

Mr. Kazuhito YAMAGISHI
Mr. Korcha KITO

O, Masahieo ISHIDA

Me. Keuchi SAKAEBARA

Mr. Tersuo SEKI

Attachment |

PARTICIPANTS LIST

Seceeqary, Mimistey of Works and Supplies MOWS)
Acung Director of Roads, MOWS

Deputy Digector of Roads, MOWS

Chief Civd Eagineer, MOWS

Cival Engineer, MOWS

Chief Planaing & Evalvaton Officer, MOWS

Team Leader, Preparatory Study Team
Study Planning, Preparatory Study Team
Badge Maintenance Planning, Preparatocy Study Team

Naoural Coﬁd.ir.ions/ Enviroemeat, Preperatory Study Team

Assistant Resident Representadve, JICA Malawi Ofiice

1-12
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1.3 Minutes of Mecting (Dated 20™ Feb., 1998)

MINUTES OF MEETING
FOR
INCEPTION REPORT
OF
THE FEASIBILITY STUDY
ON
THE RECONSTRUCTION OF MANGOCHI ROAD BRIDGFE
IN
THE REPUBLIC OF MALAWI
AGREED UPON BETWEEN
MINISTRY OF WORKS AND SUPPLIES
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

LILONGWE, MALAWI
FEBRUARY 20TH 1998

X ‘/“;q g - -
Mr.E.L K M%akhwawa M{. Kazumasa Tada
Director of Roads Team Leader

Ministry of Works and Supplies JICA Study Team
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Minutes of Meeting

In respouse to the request of the Ministry of Works and Supplies (MOWS) of the Republic of
Malawi, the Japan Intermational Cooperation Agency (JICA) despatched a JICA Study Team
to Malawi on February 16, 1998 to initiate “The Feasibility Study on the Reconstruction of
Mangochi Road Bridge in the Republic of Malawi” (hereinafier referred to as the "Study").

(1)

o)

3y

)

&)

SN

The JICA Study Team first made a courtesy call at 10:00 am. February 19 to
Minister of Works and Supplies in his office.

The meeting was called to order at 9:00 a.m. February 20, 1998 in the Confecence
room of the MOWS Headquarters in Lilongwe.

The leader of the Study Team, Mr. K. Tada submitted to the Director of Roads of
the MOWS 12 copies of the Inception Report of the Study. The Team Leader went
ahead to explain the purposes, contents, work flow and methodology of the Study.

The Director of Roads accepted the Inception Report.

The Director of Roads proposed it was not appropriate to apply the HDM-III model
developed by the World Bark to the socio-cconomic evaluation of this Study as the
Study is a bndge project not a road project.

The Study Team agreed with his proposal. Instead of applying the full HDM-III
model, the Study Team sugpested another economic evaluation method in
accordance with standard intemational practice.

The MOWS expressed their approval to the suggestion by the Study Team.

Based on their experience with concrete and steel bridges, the MOWS strongly
expressed their preference for a concrete bridge.

The MOWS also stated their preference to the Study Team for a new bridge
alignment in c¢lose proximity to the existing bridge alignment to minimize
resettiement problems.

The Study Team will take into consideration MOWS’ proposals and the Team will
recommend the best type of bridge and new bridge alignment as a result of the
studics in Matawl.

1-14



ANNEX

THE FEASIBILITY STUDY ON THE RECONSTRUCITON OF
MANGOCHI ROAD BRIDGE MEETING - 20TH FEBRUARY, 1998

THE MALAWI SIDE

Mr.E L.K. Mwakhwawa

Mr. B. Kapoteza
Mr. B. Nayeja
Mr.L.S. Siwande
Mr. GJ. Chunda
Mr. S.T. Banda
Mr, B.K. Chongwe

THE JAPANESE SIDE

Mr, Tetsuo SEKI
. Mr. Kazumasa TADA

Mr. Junji YASUL
Mr. Derek BELL

Mr. Takanori HAYASHIDA

Mr. Koichiro SEKI

List of Attendance

Director of Roads, MOWS : The Chairman of the
Steering Committee

Chief Civit Engineer, MOWS

Civil Engineer, MOWS

Chief Planning & Evaluation Officer, MOWS
Deputy Chigf Civil Engineer (Materials), MOWS
Civil Engineer (Bridge)

Dipromate Survey Technician

Assistant Residence Representative, JICA

Team Leader/Transport Planning/Bridge
Planning

Bridge Design/Maintenance Planning

Traffic
Forecast/Economic Analysis

Environmental Analysis/Evaluation of Social

Survey/Traffic Demand

{mpact
Natural Condition Survey  (Geotechnical
Investigation)
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The Study Team and MOWS agreed that the navigational clearance of the new
bridge should be approximately the same as that of the existing bridge.

The Team Leader requested that during the Study the Study Teamn should be given
full cooperation by the Malawian side, especially in executing field surveys and
collecting relevant data for the Study. As for the traffic survey, the Study Team
emphasized necessity of the police officers at the survey points.

MOWS assured the Team that every assistance they would require would be given to

them in line with minutes of meeting of the Scope of Work signed the 7 th of
November 1997.

For the the smooth implementation of the Study, a Steering Committee will be in

force under the chairmanship of the MOWS and will consist of following
membezs : -

Mr.E L K. Mwakhwawa Director of Roads, MOWS : The Chairman of the
Steering Committee

Mr. B. Kapoteza Chief Civil Engineer, MOWS

Mr. B. Nayeja Civil Engineer, MOWS

Mr. L.S. Siwande Chief Planning & Evaluation Officer, MOWS

Mr. G.J. Chunda Deputy Chief Civil Engincer (Materials), MOWS

Mr. S.T. Banda Civil Engineer (Bridge)

Mr. B.K.Chongwe Diplomate Survey Technician

Mr. Nirenda Deputy Director, Planning and Design, MOWS

Members from other relevant organisations will be co-opted into meeting as and
when required.

Counterpart Personnel

The Study Team and MOWS also agreed the specific counterpart personnel.

Bridge Engineer Mr. §.T. Banda
Highway Engineer Mr. B. Nayéja
Transport and Environment  Mr. B. Kapoteza
Economist Mr. L.S. Siwande
Geotechnical Engineer Mr. G.J. Chunda
Surveyor Mr. B.K.Chongwe

i-16



1.4 Minutes of Mecting (Dated 2 Apr., 1998)

MINUTES OF MEETING
FOR
INTERIM REPORT
OF
THE FEASIBILITY STUDY
ON
THE RECONSTRUCTION OF MANGOCHI ROAD BRIDGE
IN
THE REPUBLIC OF MALAWI
AGREED UPON BETWEEN
MINISTRY OF WORKS AND SUPPLIES
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

LILONGWE, MALAWI
2 APRIL 1998

w — 2
"Mr. EL.K./Mwakhwawa ) Mr. Kazumasa Tada
Director of Roads Team Leader
Ministry of Works and Supplies JICA Study Team

b F I

Mr. Kazuhiko Yamagishi
Leader
Advisory Committee

() ;%
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Minutes of Meeting

In response to the request of the Mainistry of Works and Supplies (MOWS) of the Republic of
Malawi, the Japan International Cooperation Agency (JICA) dispatched a JICA Study Team
to Malawi on 16 February 1998 to initiate “The Feasibitity Study on the Reconstruction of
Mangochi Road Bridge in the Republic of Malawi” (hereinafter referred to as the "Study”).
JICA also dispatched JICA Advisory Committee members to Malawi on 30 March 1998 to
join the meeting conceming submission of the Interim Report of this Study.

(N The JICA Advisory Committee made a ¢courtesy call at 9:00 am. on 1 April 1998 to
the Principal Secretary of the Ministry Works and Supplies in his office.

{2) The Steering Committes, chaired by the Director of Roads, was called to order at
9:00 a.m. on 2 Apnl 1998 in the conference room of the MOWS Headquarters in
Lilongwe.

(3) The leader of the Study Team, Mr. K. Tada submitted to the Director of Roads 12

copies of the Interim Report of the Study. The Team Leader went ahead to explain
the results of the Study conducted during the study team’s stay in Malawi.

The Director of Roads accepted the Interim Report.

() During a discussion on the Interim Report, the following items were confirmed by
the Malawian and Japanese sides:

1} Both sides agreed that the selected route will be planned downstream of the
nearby existing bridge.

2) The exact location of the centerline and the bridge length will be finally
determined after further study in Japan in due consideration of topographic survey
results and hydrological study conducted in Malawi.

3) The Project Steering Committee indicated that according to Roads Department
deéign standards, the mimimum number of lanes on a pnmary road such as this
oneg {i.e.. Mangochi Bridge) is two lanes. This is a national planning policy.
The Study Team wll discuss these issues with JICA headquarters officials.

4) The bridge type will be finalized after futher consideration in Japan, reflecting
data collected in Malawi such as matenal cost and maintenance cost.

i
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$) The Malawian side assured that they would be responsible tor undertaking the
following items: land acquisition, relocation of residents, historical monument,
water intake facility and power line, dismantling of the existing bridge, and
attachment of utilities to the new bridge.
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ANNEX

THE FEASIBILITY STUDY ON THE RECONSTRUCTION OF
MANGOCHI ROAD BRIDGE MEETING - 2 APRIL 1998

THE MALAWIAN SIDE

Mr. E.L K. Mwakhwawa

Mr. B. Nayeja

Mr. L.S.C. Siwande
Mr. G.J. Chunda

Mr. S.T. Banda

Mr. WM. Michala

Mr. S.A. Mapila
Mr. D.M. Chirwa

Mr O HM. Gondwe
Mr. P.W. Somers

THE JAPANESE SIDE

Mr. Kazuhiko Yamagishi
Mr. Masahiro Ishida

Ms. Chisato Tanaka

Mr. Yusuke Kitamura

Mr. Tetsuo Seki

Mr. Kazumasa Tada

Mr. Junji Yasui

List of Attendance

Director of Roads, MOWS : The Chairman of the
Steering Committee

Civil Engineer, MOWS

Chief Economist, MOWS

Deputy Chief Civil Engineer (Materials), MOWS
Civil Engineer (Bridge), MOWS

Director  of Antiquities, Ministry of National
Hentage

Fisheries Department, Lilongwe

Municipal  Engineer, Ministry of Local
Government and Sports

Survey Superintendent

Department of Environmental Affairs

Leader, Advisory Commitiee

Advisory Committee

Coodinator, JICA

Resident Representative, JICA Malawi Office
Assistant Residence Representative, JICA
Malawi Otfice

Team [.eader/ Transport Planning/Bridge
Pianning

Bridge Design/Maintenance Planning

" yy



Mr. Derek Bell

Mr. [samu Suzuki
Dr. Takanori Hayashida

Mr. Yasushi Higa

Mr. Koichiro Seki

7

Tratfic Survey/Tratlic Demand
ForecasvEconomic Analysis

Construction Plan/Cost Estimate

Environmental Analysis/Evaluation of Social
Impact

Natural Condition Survey {Hydrological and
Hydraulic [nvesigation/Topographic Survey)
Natural Condition  Survey  (Geotechnical
Investigation)



1.5 Minutes of Meeting (Dated 30™ Apr., 1998)

MINUTES OF MEETING
FOR
THE FEASIBILITY STUDY
ON
THE RECONSTRUCTION OF MANGOCHI ROAD BRIDGE
IN
THE REFUBLIC OF MALAWT
AGREED UPON BETWEEN
MINISTRY OF WORKS AND SUPPLIES
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

LILONGWE. MALAWI
30 APRIL 1998

JA =

Mr. E.L.K. Mwakhwawa ' Mr. Kazumasa Tada
Director of Roads Team Leader
Ministrv of Works and Supplies JICA Study Team
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Minutes of Meeting

The leader of the Study Team.Mr. Kazumasa Tada.visited the Director of Roads

of the Ministry of Works and Supplies {MOWS) of the Republic of the Malawi
Mr. ELK. Mwakhwawa, on 30th Aprif. 1998 in order to convey and explain
tollowing results tinally determined in the course of the study in Japan

1) Bridge length is 220m long.

2) A caisson type foundation is recommendable to the substructures of this Study.

3) A three span continuous presicessed concrete bridge with box girder and two fanes
should be applied to superstructure.

1) After due considerations in Japan obtained from data regarding earthquick records
in Malawi. maximum seismic coeflicient tor horizontaf component is adequate to
be applied as 0.10 instead of 0.15 although final check has been investigated in
Japan.

The Director of Roads of MOWS agreed with the above mentioned explanations by
the Team Leader of the Study.

General drawing and location of the center line of this bridge with approach roads
are attached to ANNEX.

1-23



ANNEX

THE FEASIBILITY STUDY ON THE RECONSTRUCTION OF
MANGOCH! ROAD BRIDGE MEETING - 30 APRIL 1998

List of Attendance

THE MALAWIAN SIDE
Mr. E.L.K. Mwakhwawa Director of Roads. MOWS : The Chairman of the
Steering Committee
The Japanese Side
Mr. Tetsuo Sekt Assistant Residen Representative, JICA Malawi
Office
Mr. Kazumasa Tada Team Leader/Transport Planning/Bridge
Planning
1-24
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1.6 Minutes of Mecting (Dated 2™ July, 1998)

MINUTES OF MEETING
FOR
DRAFT FINAL REPORT
OF
THE FEASIBILITY STUDY
ON
THE RECONSTRUCTION OF MANGOCHI ROAD BRIDGE
IN
THE REPUBLIC OF MALAWI
AGREED UPON BETWEEN
MINISTRY OF WORKS AND SUPPLIES
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

LILONGWE, MALAWI{
2JULY 1998

2 2
N pt ,\ﬂ . g__
Mr. EL K Mwakhwawa MY, Kazumasa Tada

Team Leader

Director of Roads
Ministry of Works and Supplies JICA Study Team

Witnessed by

(}7_}% —-/%

Mr. Kazuhiko Yamagishi
Leader
Advisory Commitice

QoS
g



Minutes of Meeting

In response to the request of the Ministey of Works and Supplies (MOWS) of the Republic of
Malawi, the Japan International Cooperation Agency (JICA) dispatched a JICA Swudy Team
to Malawi on 27 June 1998 (o submit the Draft Final Report on the “The Feasibility Study on
the Reconstruction of Mangochi Road Bridge in the Republic of Malawi”. JICA also
dispatched HCA Advisory Committee members to Malawi on the same day to join the
meeting concerning submission of the Draft Final Report of this Study.

After a series of discussions between the Study Team and the members of Steering
Committee concermned with the projects for the Feasibility Study on the Reconstruction of
Mangochi Road Bridge in the Republic of Malawi, the following subjects were confirmed and
agreed upon by both sides.

IR Submission of the Draft Final Report and Explanation

(H The leader of the Study Team, Mr. K. Tada, submitted to the Director of Roads 12

copies of the Draft Final Report of the Study. The Director acknowledged receipt
of the report.

{2) The Director of Roads expressed his appreciation to the Advisory Committee and
the Study Team for the cfforts that they made in ali stages of the study.

{3) The Team Leader went ahead to explain the results of the Study conducted in Japan
at the Steering Commilttee meeting, chaired by the Director of Roads, called to order
on | July 1998 in the conference room of the MOWS Headquarters in Lilongwe.

4 The Malawian side is to adjust the vertical and horizontal alignment of the road of
the Naminga-Mangochi project, based on the results of this bridge project.

3 The Final Report

(h The Final Repont is scheduled to be submitted by August 1998 to MOWS after
finalization of the report taking into consideration comments that might be raised by
the Steering Committee. The comments, it any, shall be forwarded to the JICA

Malawi office by 10 July 1998,

(2} Both sides agreed that the Final Report shall be kept confidential for three vears.

(ther

Ly

The Malawian side strongly requested the Japanese side to implement this Project
under the Japanese gramt aid program. The Japanese side promised to convey the
request to the Govemment of Japan.

. (94
Ly ’},
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ANNEX

THE FEASIBILITY STUDY ON THE RECONSTRUCTION OF
MANGOCHI ROAD BRIDGE MEETING - | JULY 1998

THE MALAWIAN SIDE

Mr. E.L.K. Mwakhwawa
Mr. T. Nyirenda

Mr. B. Nayeja
Mr. G.J. Chunda
Mr. S. Mapila

Mr. G.8.Z. Jere

Mr. MDA, Mulebe
Mr. W. Michala

Mr. D.M. Chirwa
Mr. B.C. Kapoteza

THE JAPANESE SIDE

Mr. Kazuhiko Yamagishi
Mr. Masahiro Ishida
Mr. Tetsuo Seki

Mr. Kazumasa Tada

Mr. Junji Yasui
Mr. Derek Bell

List of Aftendance

Ministry of Works and Supplies, Director of
Roads and Chairman of the Steering Committee
Ministry of Works and Supplies, Deputy Director
of Roads

Ministry of Works and Supplies

Ministry of Works and Supplies

Ministry of Forestry, Fisheries, and
Environmental Affairs, Department of Fisheries
Ministry of Finance

Ministry of Transport

Department of Antiquities

Department of Local Government

Ministry of Works and Supplies

Leader, Advisory Committee

Advisory Commitice

Assistant Resident Representative, JICA Malawi
Office

Team Leader/Transport Planning/Bridge
Planning

Bridge Design/Maintenance Planning

TrafTic Survey/Tratfic Demand Forecast/
Economic Analysis
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APPENDIX 2

PHOTOGRAPHIC RECORDS
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APPENDIX 3

GEOGRAPHIC SURVEY






31 Boring Log BH1
MATERIALS LABORATORY-JATULA PARTNERS CONSULTING ENGINEERS

DRILLING HOLE LOG
LOG OF TEST BORE/PIT/AUGER HOLE

EﬁﬁﬁECT: Mangochi Bridge Site L . _mddmﬂ_“ﬁv 0 - k
LLQChTIONimygngochi Bridge Site _kkm}pOORDINhTES: AREA !
|EXCUSSION METHOD: Percussion DIM: 150mm GWh: 474.360m f
GROUND ELEVATION: 475.070m DATE:20/03/98 |RECORDED : MACHILA/BANDA
CHAINAGE (km) )
NORE HOLE: 3 LOGGED BY: G.J.CHUNDA _#J
DEPTH GRAPHIC |SAMPLE  |No. OF [Mo. OF [s.p.7. [DESCRIPTICN REMARKS |
{m} - TYPE & BLOWS IN [BLOWS N-YALUH 1
DEPTH({m} 150mm IN_300mn ]
475,070 jrizsiraes Soft darkish !
. tesrzzie grey silty Percussive ;
473.070 |:::::z3::]  473.070 i 2 2 g
I LR AL R LR soft sand !
471,070 I2-2.x-2.4  471.070 1 2 2 ;
e IR EEE: L soft sandy ;
469.070 |zl 469.070 3 9 9 lclay :
467.070 |::::::::3] 467,070 6 25 1 25 !
| |x-x-x-x-x 466,070 4 31 31 |Medium dense i
465.070 J*-x.x.x.2» sand i
Aok X XX i
163.070 [2-*-*x-x.% 463.070 13 11 41 ;
HEER R 462,070 a 34 34 sandy clay B i
461.070 [x-%-x.x.2 13 33 33 [Medium dense :
¥.x-x.x.% 460,070 14 32 32 sand !
459,070 2121122 11 39 39 {
trrzzzzi:l 458,070 11 30 0 !
457,070 (11113350 457.070 8 40 4D
T N 456.070 13 41 41
453,070 |:::::::::| 453,070 | 15 | 92 92 jvery dense :
HEE R Lo extremely
451,070 |:::::is:] 451,070 | 25 55++ 55++ |dense sandy i
11t 450,070 52 55 55+ jclay H
449,070 |23z 5:: 449.070 49 55+ + 55+ :
447.070 |1::20::003) 447,070 23 a1 | A :
S |
445,070 Jzstzsizs; 38 110 110 |
X-Xk-k.%.x 43 G4 94 Yery dense :
443,070 j=-x-x-x-1 20 89 89 sand End of BII |
: 1
441,070 i
)
439,070 |
1
437.070 i
- |
435,070 |
- 433,070
i
UD = Undisturbed Sample #-%.x.x = Silty clayey sand {
N = §.P,T. R-¥lue t:3:::3: = Sandy silty clay I
D = disturbed sample -*0*0x- = Sand with pebbles :
*0*x0*0* = gravel ::0::0;: = clay with pebbles H
-%.-.0-%-=- yeathered rock with pebbles --%--%- = Woatherd rock




32 Boring Log BH2
MATERIALS LABORATORY-JATULA PARTNERS CORSULTING ENGINEERS

DRILLING HOLE LOG
LOG OF TEST BORE/PIT/AUGER HOLE

[PROJECT: Mangochi Bridge Site o
LOCATION: Mangochi Bridge Site COORDINATES: MREA
[EXCUSSTON METHOD: Percussion DIM: 150mm GWL: 474.450m
GROUND ELEVATION: 474.630m DATR:07/03/98 RECORDED : MACHILA/BANDA
CHAINAGE (km)
BORE HOLE: 2 LOGGED BY: G..J.CHUNWDA
DEPTH GRATHIC |SAMPLE No, OF No. OF S.p.T. |IDESCRIPTION REMARKS
{m) TYPE & BLOWS IR |BLOWS N-YALUE
DEDPTH {m) 150mm IN 300mm
474.630 : Soft darkish
: grey silty Percussive
472.630 21z 472,630 0 0 0O clay Prilling
471.630 0 L 0
470.630
_ 469.630 1 7 7
468.630 {*- Very dense
& 467.630 5 70 70 grey coarse
466.630 sand
465,630 5 19 19
464,630 464.630 14 46 46 pense grey
o sile
462 _630
460.630 460,630 13 33 ‘33 Medium dense
| 459.630 10 39 39 grey sandy
458,630 {:: 458,630 15 46 46 silt
up457.63
456.630 1] 456.630 37 a8 48
455.630 9 37 37
454.630 454.630 9 60 &0 very dense
N te extremely
£452.630 |2z 452630 29 107 10?7 |dense sandy
s srrsiiose 451.630 39 108 108 iclay
450.630 {z:zzzz:
. sssrrzess 449,760 16 93 23
448.630 J::zzz::1:) 448.630 26 108 108
446.630 )z 446.630 20 108 108
1:0::0r0:f  445.630 | 43 94 94 Very dense
444 630 |::0::0::: 444.630 ] 20 89 89 mudstone End of BH
I i
440,630 i
438.630
436.630
434.630
432.630
UD = Undisturbed Sample x-%x-%x-%x = Sjlty clayey sangd
N = S.P, T, N-Vlue tx2:3:: = Sandy silty clay
D = disturbed sample =0x0x% = Sand with pebbles
xQ*0x0* = gravel ::0::0:: = clay with pebbles
-*x-.0-%-= weathered rock with pebbles -.%x..k. = Weatherd rock




33 Boring Log BH3
MATERTALS LARORATORY- JATULA PARTNERS CONSULTING FNGINEERS

DRILLINOG HOLE LOG
LOG OF TEST BORE/PIT/AUGER HOLY

PROJECT: Mangochi Bridge Site ) . o o ]
LOCATION: Hangochi Bridg; Site 5 COORDINATES: AREA
EXCUSSION METHOD: Percussion DIM: 150mm GWL: 474.340m
GROUND ELEVATION: 474.920m DATR:28/02/98 RECORDED : HMACHILA/BANDA
B CHAYNAGE (Xm)
BORE HOLE: 1 LOGGED BY: G.J.CHUNDA
BEPTH GRAPHIC |SAMPLE No, OF No. OF |5.P.T. |PESCRIPTION REMARES
{m) TYPE & BLOWS IN {BLOWS N-VALUE |
DEPTH {m) 150mm IN 200mm |
474,920 [r-r-%k.%-% Loose dark t
x.xoaox.3 473,920 3 7 7 brown sand Percussive |
472.920 |*-2-x-%x-% 472,920 7 14 14 brilling ;
t.x.x-x-% 471,920 2 8 8
470.920 |x-x-x-%-% 470.920 3 i8 i8
x.x.x-x.* 469,920 3 17 17
468.920 {*-x-x-k. ¢ 468.920 3 16 16
t.x-a.n.xl 467,920 8 53 53
466,920 fssyzzerz: 466,920 14 66 66 pense bluish
trrssrere grey sandy
464.920 |:ozrzz02:] 464,920 9 3% 39 clay ]
trzzszzel 463.920 3 29 29 Banded bluish
462.920 Jcrezirz grey sandy
EEEEEE NN clayey silt
460,920 {13121z
SRR 459,920 12 44 44 5tiff dark
458.920 j:z2::::::]  458.920 15 56 56 grey sandy
triiziiz:f 457,920 14 40 40 silty clay
456920 i:::::::::UD456.920 190 34 34
EEEREE RS 455.920 10 s 3¢
454.920 f:::::2::3 454.920 12 43 43
rrrzzisz|UD453,920 .
452.920 452,920 3 37 37
451.920 35 75 75 very dense
450.920 f:isirin: sandy clay
448.920 {22722 448.920 21 98 S8 106mm Penetration
::0::0::: 1
446,920 1:;0::0:0:: 446.920 10 45 45 Dense
::0::0:::]  445.920 9 | 44 44 mudstone
444.920 '::0::0:::0  444.920 18 I 87 87 |
7::0::0:;. C i ; :
440,920 1::0::0:::)  440.920 13 ' 42 L 42 '
T 1::0::0:::f  439.920 17 ! P37 :
438,920 i::0::0::: i ] : ;
::0::0:::]  437.920 10 . 51 . 51 .very dense
436.920 1::0::0:::] 436.920 | 16 S5¢+¢ | 55++ Ilimestone
'1:0::0:::]  435.920 22 1 66 i 66 i
434.920 |::0::0::: 434.920 24 : 18 78 |
432 _ 920 E
UD = Undisturbed Sample x.x-%-2 = Silty clayey sand
N = 5.P.T. K-Viue :::12:: = Sandy silty clay
D = disturbed sample -x0r0r-. = Sand with pebbles
=0*0*0* = gravel :1:0::0:: = clay with pebbles
-%-.0-%.= weathered rock with pebbles --#%..%. = Weatherd rock
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MATERIALS LABORATORY
SIEVE ANALYSIS OF SOIL

so_Mangocky, Prmdae Stk

Opetatot
Y pun 12/08/38
Sampls No, | Depth 0200 = 1 +E0 Deseription
Sieving
Total Weight of dry Sumple: \85O sDry.
Tou Sieve
, igh Wei Per t 1eye
i Reulaed | Retwmed | Ressincd | Passing Remacks Losd
g [ 7% s
75.50 mm
610 mm
5.0 mm 4500
NS mm 30
26:5mm 30
190 mm 2000
132 mm 1300
9.5mm 1000
6.7 mm 750
PRI o-{ | i0.{ los |99.< 100 30
Pasting
4.75 mm
Rifled Sample
4,75 mm
Passing
335 mm 3%
No.7Q236mm) |2, 4 -2 | 9-¢ |96 |98 s
No. 14 (1.18 mm) 100
No.25(60mm) |39¢.c | 333.7 |us-3 Is¢.2 |s€ Lod
No.36(48mm) |24q4.9 | ug2.9]63-9 361 |22 Lid
No. 52 (.300 mm) 216-8 (499 . 2] &(- ¢ 12-9 |19 o
No. 72 (212 mm) 0
No. 100 (.150 mm) 1202 |16%9.9|91-3 -2 19 »
No.200(073mm) |1Q¢.&  |12g6-¢)96-613-¢ | e
Passing
No. 200{07s mm) £, 2. ¢ 3-4
Total ([BSo
w.aRr



MATERIALS LABORATORY
SIEVE ANALYSIS OF SOIL

Sits MO\ﬂQO@\n:L %“5&%@% Operator

eston BH T o 13/02[98
Sample No, 2 Depth 1 US — G- BOM | pescription
Sieving

Total Welght of dry Sample: q Y gDry.

oggen | o | e | pve| B | | B

) [ 4 A
75.50 mm
6).0 mm
53.0 mm N 4500
31.5 mm ] 3500
26.5mm L 2300
190 mm 2000
132 mm 1500
9.5 mm 1000
6,7 mm 750
475 mm 0-2 |e-3 | o.0|l9%394 100 500
gz
Riffied Sample
4.75 mm
Passing
3.35 mm 30
Ner@¥mm 1199 |89 |90 |92-0|9¢® o
No. 14 (1.18 mm) 100
No.2s(60mm) | yge.f | G7¢-3 $7.0lu3.014% B
No.36(425mm) | {R2.0 | 6983 172-21 22.8 |93 [
No.s2(30mm) |29 4 |282-2]%2.0]13-011% ®
No. 72 (212 mm) 5
No. 100 (I%0mm) loo. v |22 52| G¢-8] 3-3] 40
No.20(0Smm) |99 ¢ | 90¢.8] 99-91 ¢-0 | 0 3
Passing
No. 200 (073 mm)| (4 _D O-0
Total A0 OO
w ar
3-6




MATERIALS LABORATORY
SIEVE ANALYSIS OF SOIL

Marq odu %QACLQJ

Slw . Om -
Locatlnn Q)“" Date '9/3/?8
Sample No. 2% Depth &80 -£-50 | Description
- Sieving
Total Weight of dry Sample: ?3 coo0 g Dry.
Max*
B.S, Sieve Weight Weight Per cent Totl : Sieve
Sizo Retained Retained | Retsined | Passing Remarks Load
3 5 % s
75,50 mm
610 mm
$3.0 mm 4500
31.5 mm 3500
26.5mm 2500
19.0 mm 2000
132 mm 1500
9.5mm 1000
6.7 mm oo 150
4.75 mm 0. |los lo-02]199.9 |ioD %0
Passing
475 mm
Riffied Sample
4,75 mm
Passing
335 mm 300
No.7@36mm)  |969-3 | 962-2 [8-26¢ |31-9 |99 20
No. 14 (1.18 mm) 100
No.25(6Xmm) {19109 | D173-0|22.43|37 & |9 5
No.36(425mm) |19¢.8 |9369.8179:00 | 91018 d
No.52(30mm) 190%.3 |2529.1|1@6-00] 14O 1% =
No. 72 (212 mum) ' 0
No. 100 (10mm) |3 £6.7 | 58¢.59 9¢-8¢4|5:9 |S o
No. 200(015mm) Q-0 993¢- 31929 |9-1 19 s
No 300 (075 mm)' 63.7 9-1
Total 2000 j
!.tf.



Site M omgaahi Q)‘L&Qi%m

MATERIALS LABORATORY
SIEVE -ANALYSIS OF SOIL

Operator

[o2
Locatioa Q)“l‘i Date ] g‘/og‘/?g
SamploNo. Y’ Depth &S0 = 7 - ©O ) peseription
Sieving
Tolad Weight of dry Sample: t ‘:} S g Dry.
' Max®
B.S, Sicve Weight Weight Per cent Total Sieve
Sizs Retained Retained | Rewrined Pu.sing Remurks Load
4 » B
75.50 mm
6.0 mm
33.0 mm 4300
31.5 mm 3500
26,5mm 2500
19,0 mm 2000
132 mm 1500
9.5 mm -2 |9q o4 |a9.9 |io0 1000
6.7 mm 750
415 mam -9 124 |o® |93 |99 50
Passing
4,75 mm
Rifficd Sample
4.75 mm
Ppiing
335 mm 00
No.7@36mm) [199-F |125-8 {7-9 [99-1192 a0
No. 14 (L.I8 oum) 100
No.25(60am) | 640-0 |335-§8 |46-0 [s5-0 {SS o
No.38(4¥mm) |109.4|995-9|53-L]|06-4]6L L
No.2(30mm) |19, 4 | 1033 to-9| vo-0lyo 50
No, 72 (.212 mm) ©
No 100 (i0mm) § | ¢, F | 1156.3| £6-9 | 23-1 ]33 4
No.20(0B mm) | qF.F | 1953-0|32-6 | 92-4 |97 e
Passin
No.gm(.OTS am) G20 9% U
Total 1298

W.kR



MATERIALS LABORATORY

Sie Man_%odﬁ Q)ruti\%e-

%__. Opetator

SIEVE ANALYSIS OF SOIL

Samplo N0, O Depth 2-00 — =25 | Descriptioa .
Sieving
Total Wcight of dry Sample: l 330 g D1y,
Max®
B.S, Sieve Weight Weight Per cent Total Sieve
Sizo Retained Retained | Rewadned | Passing Remarks Losd
| ¢ [ 1 % [ 4
75.50 mm
61,0 mm
53,0 mm 4300
305 mm 3500
26.5mm 2500
190 mm 2000
132 mm 1500
9.5mm 1000
6.7 mm 150
4,75 mm O-g O -8 @.C)q_, qq.clé) o™ 500
Passing
475 mm
Riffied Sample
4,715 mm
Passing
335 mm 300
No7@36mm) 1739 168-0- 1237 1963196 i
No. 14 (1,18 mm) 100
No.25 (60 mm) |Q 3.} Q9 q'_:?_ g-(,a,g us-¢| ¢4 -
No. 36 (425 mm) 2529119519 68-¢ 131 ¢ 29 -}
Nos2(30mm) 11@)- { |j33-0l28-2191.2 |29 2
No. 72 (:212 mm) 50
No.100(150mm) | ©10.9}16¢43.9| 287-&{t0-9 |10 i
No, 200 (075 mm) }qq 292-8130-9. s-2 4 P19
Passing '
No. 200 (075 mm}{ {0 (-2 5-8
Tolal 1830 :

w.EA



MATERIALS LABORATORY

SIEVE ANALYSIS OF SOIL

s Mangockl  adge Uk,

4 Ogperstor _
Location N4 Dete _ L3 ,/O 3!352
Sample No. b Depth 1138 =1 6:2.0 ™M1, Deseription ..
Sieving

Total Weight of dry Sample: tc’?'o g Dry.

B.S, Sicve Weight Weight Percent 1 Toul ';{::v‘:

Size Retained Retained | Retsined | Passing Remarks Load
; s % s
15.50 mm
63.0 mm
53.0 mm 4500
325 mam 3500
26.5mm 2500
130 mm 2000
132 mm 1500
9.5 mm 1000
6.7 mm 150
475 mm 500
Passing
475 mm
Rifficd Sample
Famiog

335 mm _ 100 |
No. 7 (2.36 mm) 5, { <. O-2 qci’e.} qq o
No. 14 (113 sum) 100
No.2s (Wwm) |3y- & [F4£-2 | -4 |88-£189 ®
No.3§(428mm) 19,.q Q. 1 14-6{8S-¢ |8¢ Y3
No.S2(00mm) | 9.4 |190-9 |172:9 {R21 |82 5
No. 72 (212 mm) L7
No.100CI0mm) 129-9  |160-f |D3-9176-1]F6 ©
No, 200 (.075 mm) ILPO-O 300.1 | 4e.® 5.9 |l 15
P'l‘?;? gOO (075 mm)| 2 69' Cf ,53‘19
Total EF O

W.aK



| MATERIALS LABORATORY

Site MC&\’\QQ)Q\{u M% %d_\&x____

SIEVE ANALYSIS OF SOIL

Location Q"H'T Dete 13/03/‘5}8
Sample No, T Dcplh 16-20-21 ,2$M Desceiption -
Sieving
Total Weight of dry Sample: IEQO gDry.
' Max*
B.S. Sieve Weight Weight Percent | Total Sieve
Size thn‘lned Retained | Rewained | Passing Reourks Losd
4 7% [ ¢
75.50 mm
630 mm
$30 mm 4500
3.5 mm 3500
26.5mm 250)
19.0 mm m
12.2 mm 1500
9.5 mm 1000
6.7 mm 1%
475 mm 05 | o-5 |o.0z]a3.9 10D 0
Passing
475 mm
Riffied Sampls
4.75 mm
Passing
3.35 mm 300
No.7@36mm) |{].¢ 19-1 10-2 {99-9199 P
No. 14 (1.18 mm) | foo
No.2s(60mm) |nan.0 [0q2-1 | 1g-2| %12 |2 L
NoJoCHImm) lizi-4 | 49251965 93-5|9¢ L
Ne.S2(30mm) 11i5.3 1538.9]33.9| 6626 %
No. 72 (:212 mm) | | P
No. 100 (10mm) | 143-6 | 39-6]| 43 -H 5.3 [52 “
No.20(01mm) J125.9 | 18-S |51-9 14%-2 |4g ad
Pasiing ’
No. 200 (.075 mm) Ri.C 4R-%

AKX




Site Moanaochy %ndq{% Bike. Operszor

MATERIALS LABORATORY
SIEVE ANALYSIS OF SOIL

3
Sampte No. b Depth B 1225 . DB - 2 0Description
- Sieving
Total Weight of dry Sample: ! LP 8S g Doy,
' Maxe
8.8, Sieve Weight Weight Per cent Total Sievo
Sire Retained Reiained | Retained | Passing Remarks Load
| % 4
15,50 mm
63.0 mm
$3.0 mm 4500
305 om 3500
26.5mm 2500
130 mm 2000
132 mm 1500
9.5 mm 1000
6.7 mm 750
473 mn (2-¢ 113.8¢ } 0.9 199.1 | 99 300
Paasing
4,75 mm
Riffied Sampls
4,75 mm
Paysing
33 mm 0
Ner@¥6em) 159.0 |39.¢ ] 4.9 |95-1|9s 20
No. 14 (1.18 mm) 100
No.25(60mm) | 99 4| 6ps-Df Uu-€} 58 9] §S Lod
No.36(425mm}) | IGL . B |8 22.0[55-¢ | @¢-6| ¢¢C [
No.52(300mm) |i5g. 2 |93€.2 Jes.2|2¢-2 | 3¢ ot
No. 72 (212 mm) 0
No. 100 (150 mm) { [ .rC?' 1099.9192.5 196.5 937 40
No.20(015mm) | 1.0 [1214.-21%1-8 1189 |18 a3
Pasing :
No. 200 (075 mm) 9:}0,3 ,%,‘a
Tolal ¢ Q5

w.anr



MATERIALS LABORATORY
SIEVE ANALYSIS OF SOIL

Site

Mone schi %nﬁ%&% Opersaoe

\)
Location - %u'i Dato ic.;_'/ogfqg
sample No, 9 Depth 28 30 323 S g Description
Sieving
Total Weight of dry Sample: 820 g Diy.
' Max®
B.S. Sieve Weight Weight Per cent Total Sisve
Size Retsined Retai Retained | Passing Remarks Load
[ 4 % [ §
75.50 mm
6.0 mm
530 mm 4500
3.5 mm | 3500
26.5mm , o 2500
19.0 mm 20-9 | 30-¢ | -2 [98:219R 2000
132 mm 2¢.¢ | 5¢.g |30 |90 |19% 1520
9.5 mm 99.0 |93« |w.¢ 195-¢19S 1000
6.7 mm 750
4.75 mm 4. & 195- L L-9 C?g,1 Q‘S 500
Pauing
4,75 mm
Riffied Sample
475 mm
Passing
3.35 mm 00
No. 7 (2.36 rum) 33,(? 15G.< 8-3 GH‘D. C” 0
No. 14 (1.18 mm) 100
No.25(60mm) |11 |D¥2F 1S 2 |8¢-ZI8S ®
No.36(425mm) |30 |308-2 |12-0 183:0183 Ld
No.52(30mm) 199.9 | 3309 |18-9|21- %182 o
No. 72 (212 mm) P
No.100(1s0mm) | 264 | 3672.3) 2029 1798 | 80 i
No.200(075mm) | ;-2 | 4 0.9 30-8 £9-9 69 5
Passing )J
No,200(02S mm) | 9. &1 £9.9
Total 1822
'.iﬁ..




MATERIALS LABORATORY
SIEVE ANALYSIS OF SOIL

sie_SAangodhi, QORAQ‘&%&L

eyd

Location

Operatoc

pus 14 [03 /a8

Samplo No. u,/“TD Depth _$S- 65~ 1610 oDescription
Sieving
Total Weight of dry Sample: 3329-2 gDry.
) Max*
B.S. Sieve Weight Weight Per cent Total ' Sieve
Size Retained Retained | Retained | Passing Remarks Load
4 4 A . ¢
75,50 mm
63.0 mm
50 mm 4500
3.5 nm 3500
26:5mm 2500
190 mm 2000
13.2 mm 1500
8.5 mm 1000
6.7 mm 75
4.75 mm 500
Passing
4,75 mm
Riffled Samplo
4.75 mm
Paysing
335 mm am
No.7@36mm) | |. ¢, -6 |0-43]|99-6 oo x
1'*10. 14 (L.18 mm) 100
No-25{Wam) |e5.2 [$2.3 1S ¢ | 84-¢| QS 2
No.38(ABmm 133-9 |85 [99.9 |99.1 |22 L
No.52(30mm) |9¢.Q [uo-1 199.¢ |20.¢ |70 *
No. 72 (212 mm) 50
No. 100 (.150 mm) uf. < ISi. 3 40.72|159.3 S 40
No.20(0B5mm) |54-8  |906.4 1G5 -¢|4¢. 6|45 o
Passing ' )
No. 20 (015 mmh {66, ¢ | 1. ¢
Total ]

w.an



MATERIALS LABORATORY
SIEVE ANALYSIS OF SOIL

Site MQQ%C)Q}{L Q)‘{AC};Q’ ng_Q, Operatoe

Locstion O L Dats
Sample No. (SR{c1s) Depth V2 - RS~ 1 R -0 MDescription —.—
Sieving
Tow! Weightof dey Sample:__S¥2O-4 - gomy,
' Max®
B.S, Sieve Weight Weight Perceat | Total . Sieve
Sire Retained Rewnized | Rewined | Passing Remacks Load
8 | 7% ]
75.50 mm
63.0 mm
510 mm 4500
3.5 mm 3500
26,5mm 2500
19.0 mm 2000
13.2 mm 1500
9.5 mm 1000
6.7 mm 750
4.75 mm 500
Pausing
4.75 mm
Riffled Sample
4.75 mm
Passiog
335 mm 200
No.7Q3¥6mm) |2.Q 2-% b9 a99.) q9 .«
No. 14 (1.18 mm) 100
No.25(60mm) ¢ .o | 69-8 |93-4[%3:¢ (23 B
No.36(425mm) |24 |iow.& [2¢.9 |28 |?S B
No.52(30ma) |52.2 | 131.9131.¢ |£8-4169 %
No. 72 (212 mm) )
No. 100(150mm) |23.& |{esa]| 29-2 [eo-2 | &1 4
No. 200 (075 mm) | (1. £, 207-0149.-2 |50 -RlS] P-4
Passing ]
No. 200 {075 mm) g[g.q, s50-%
Total &0 -
Y.ax




MATERIALS LABORATORY
SIEVE ANALYSIS OF SOIL

Site Mcmgod«i Q)q.:lqa& Ule,

Operstee

Location %“—i Dene lg,/agfqg
samploNo. 2> ([t op) pepn D0 "9 = 24 - SS™ Description
Sieving
Total Weight of dry Sample: s541-0 gDry.
Percent | Tou! Sicve
. + w x .
5% iﬂm st:vf:gah:d ngﬂiﬁ: Retaiacd Pa‘s:sin; Remarks ]..:,-.::;
4 ] A
75.50 mm
63.0 mm
530mm 4500
32.5 rom | 3500
26.5mm 2500
190 mm 2000
1.2 um 1500
9.5 mm 1000
6.7 mm § O 130
475 mm 0.5 |o-g | 21]199.9] 10w 0
Pasting
475 mm
Riffied Sample
4.7% mm
Passing
3.35 mm 30
No.7@¥mm 15-9 62 | 1-9 192-8199 o
No. 14 (1.18 mm) 100
No. 25 (.600 mum) gcf, { C-)S. 4 I?'q) 82 6 2% Y -
No.?d(.42$mm) 49-2 (4s-1 196-¢ |32-€ |2da "
MNo. 52 (.300 mm) 42. & 12%-6 13¢-6 |65-9 |46, 5
Ne. 72 (212 mm) 30
No. 100 (150 mm) | [OG. 299.2 |53.5 {we -5 2 4
No.200 (015 mm) | joB-4 } 296.9 1929-¢192-4 198 »
Passing
No. 200 (015 mm) | 50-B8 | 93-4
Total 543-0 ]

w.ar



BS 1377 : Part 2: 1990

tiquid mit {cons penetrometet) and plestic lirnlt ‘ formi2.C

¥

Locatlon MQ\[\Q@,\

o IogC

Borehola/

£itno.
F. N

Solldasceiption t{}g\r{r’d b(wn W\Qd-'\/\”\ @d‘arppiono.

Dapth

Test mothod

BS 1377 : Part 2: 1990 : 4.374.4¢

Oats

PLASTIC LIMIT

Testno,

Averege

Contalnerno.

Mass of wet soll + contalner

Mass of dry soll + contalner

Mass of contalner

Mass af molstura

Mass of dry soll

Molsture content

./
\_/

LiQuiod LIMIT

Initel disl gauge resding

Final dlal gauge resding

Averags penetretion

Contisinet no.

tMass af wet soll + conteiner

Mass of dry soil + contalner

Mass cf contalner

Mazs of molstors

Mass ol dry soll

Molsture contant

Ll e e ol

Sampla prepasation *

28 as recaived
2% vrashed on 425 pm siove
e airdried at ... ‘c
€24 ovandriad at......*C
f;" . nctknown
Y P . .
- roportion retained
z 20 ""on 425 am stave ... %
'4‘..2 Liquid limit %
S 18 Piastic imit %
o
g 16 Plasticity Indox
iy =
i 14 s teaspppropilislo
12 LSRR o ol et e 3] Cpeirator | Chacked | Approved

Moisture ¢

ontent, %




8S 1377 : Part 2 : 1990

Liquid Havit {cona penatrometer) and plastic tialt ‘ Form2.C ]

Locatfon Maf\(awx\,‘ ““%{\*{d‘\w ¢ e

Jobref,

Borsholat
Pitno.

Soli dascription ww"nglr\ %(ﬁt(p meduuﬂ\ ‘_h) CegoSsmplsno.

Deapth ¢

Tast method BS 1377:Part2:1990:4.3/4.4° | Dars A= rq
H
PLASTIC UMIT Testno. 1 2 3 4 Averzge
Contalner no.
Mass of wet soil + contalner ' ¢
‘Mass of dry sofl + contalnar A /9/
’ b

tdass of container J\/ g \
Mass of molstute / \ g \

"1 Mass of dey sal . / \ 9 j
Moisture contanl\ \ \ “ 1/ |

\l \ ——
LaQuio LiMIT V Tosj RO. 1 2 3 4
Initial dial geuge reading mm
o \ S -

FInal dis! gaugs :e¥1n9 B mm I

Avarage penalratior\

Container nc.

Mass of wet soil + con(x!ne:

Mess of dry soil + coni-ingr

Mass ol contelner

Mass of molstura

tass of dry soll

. Molstura contant

Sample prepasation *

Moisture content, %

28 as recelved
- washedon 425 =misieve
. 26 alrdriad sl .....°C
€ 24, oven dried 8y ......°C
& aotkaown
G .
Y Proportion retained
- .
o on425 pmsieve... 32
© 20 : < &
g Jauid limly e
o 18 Fiastic Ifmit %
g 16 Plasticity indox
a .
m * Oeloto as appropiioo
: Operater | Checked | Approved
1




BS 1377 : Part 2 : 1890

tiquldtimlt fcone penetromater) and plestic limlt Form2.C

Location - ‘\/\OJ‘\%{‘I’/_LT Q)‘{\r(}i%@; Jobref, ______ _m
| e PR
Soildsscilpiion . Mﬁ C@{Q)\K ("rD (330\’!*@{\3 Sampla no. (._ZA

: < . ~ Doph gD ._,GQQ'O

Testmethod : 8S 1377 : Pan2:1890:4.3/6.4° | Date 2]~ gﬁgm
PLASTICLIMIT , Test no. i 2 - 3 4 Average
Contalnerno.’ ]

Msss of wet solf + container )

Mess of dry soll + conialnor @ /,.-.-«-—-\\\

Mass ofcontnlnar1 N

‘Mass of dry soif \\ \ \} \

Molsture content \\ \K \:‘XPJL
: \ N\

AN
Mass ol molsture E\ , \ Y fl‘ \)
A

LIQUID LIMIT \ : Test no. \ 1\ 3 4 {
Initlal dial geuge reading mum ‘k
Final disl gauge reading mm \
Aw.:eraga penealtretion ) . . min \
Containarno. \-
Mass of wet soll + contalner 0 l '
Mass of dry soll + contalner I+
Mass of contalner ]
Mass of molsturs 9 I
Mass of dry soll g
- Molsture content ke
Sample preparation *
28 asreceived
’ washedon 425 pm siova
e 26 airdriedat ... C
E‘ 24~ ovendiled at......'C
?:' . t lknown
E 22 Proponion ratained
o on 425 um sieva ....... %
_5 2 tiguld limiy : %
E 18 -Plastic fimit pa
g 16 Plasticity Indox
a.
14 * Deleto 85 approgricte
1 Cgoerator | Chacked | Aprioved

Moisture content, %

oAkt



BS 1377 : Part 2 : 1890

Liquldlirnit (cone penatromater} and plastic limit [ Form2.C ]

NSy

Sl

32

- o —t - .

Locaticn E\{\Q’\Q@Kh\ Q;nc:k(,\’c’ Jobral, T

Boreholes 1y,
Pitno. % H A’L

Solidescription %XLA e (A Q)(@J\\ %dﬂ“‘\ Ckcb"'l Sempleno. | f.

- | oo 16 Qe
Testmethod BS 1377 : Part2: 1990 1 4.3/4.4° Date H ~ 3-‘.
PLASTIC LIMIT Testno. 1 2 3 4 Aversge
Contalnerno. l‘?) H% ’ ~
Mass of wet soil + contsinet 0 TR \\ q:g
Mass of dry soil + contalner g 10 ‘ﬁ bf{o
Mass of contalner o | O 1!

. Mass of molstur® - 9 lo@ BWR

"Mass of dry soil IR N YA <)

“Molsture content % D W | P A
LIQUID LIMIT Testno. | 1 2 3 |a
Initial diat gsupe reading mm |0 O D &)

_ final dia) gauge reading mm | .47 AL s
Averags penetration Jmm
Containerno. bCL_ N\ R 4 [ \L
Mass of wet soli + conteiner g W70 1 DY | AN C"’) Lo\R
Mass of dry soil + container 9 V34 b 1y r) A, | Dhlih
Mass of contsiner 9 & -t9n QY 'l%(.} £
Mass of moisture 9 LY, XA <6 Q ‘rﬁ]’)_
Mass of dry soll v [’g-’%ﬂ \S: LG | .o tL}_Lé%

X
‘Molsture content % LLO Q‘(Jl | <A | )
- Samples preparation *
= as received
= washed on 425 um sieve
4= S = dirdriedat ... °C
= e 5 ovendriedat.......°C
= = ‘ i = = not known
= el Siss=Enen Proportion relained
<, =:iies S Bl R B e e o AR | on4b umsieve..... %
Faand 3 T = Fia: T~ 1 —

2 = L I Shen %’ Uiquid limit &' -6 %
2 18 = e e = == == Pliasticlimit 1) v, ([, %
o o [ ] BEE e = 55:“ -

- Ly = S e e Plasticity index 3'3 0D

* S £ SR e : Delete as appropriate

IS m=s A A S SEESES = " De '

"2 ?rnfﬁ SRR 5 e i_ e e e Oparator Checked Appioved

Ll Moisthre codfdnt, %S ST fo




BS 1377 ; Part 2 1 190

Liquld limit fcone panstrometer} snd plastic imit Eom'. 2.C *]

—— — L, “—'{““h}*— — e e
Location W[\(Kt)@_/\}‘ %‘”‘L d\ Q , Jobref.

" Borahols/
Pitno. % ’
— M + \ “M‘q\ -— ey
—

Solidescelption % d\dij O @ (’&YQJ\—] Sampleno. 6

COved v oo o |

Tostmethod BS13TT:Part2:1990:43744 " | Date ) ) l —

PLASTIC LIMIT  Testno. | 1 2 |3 4 Avarige

d ™

Contalnerno.

Mass of wet ol + conialner 2

tass of dry sell + contalner 2 / \

Mass of container L @ T

Mass of molsture \ 2 - i

Mass of dry soil ' \9 1 _2

Moistura contant \ k) j / L }
/ T

i\ T~ "\
UQUID UMIT \
Inltial dia! gauge reacir \ m“i'
Finel dlel geuge reading \

5
yd
g e
: ..__I'-.___
N ..
Lol

Averape peneiration \ mm .

| TTTTTTTTTY
Contslnar o, \ . ‘ |

tess of wetsoll + container

Mass of dry seil + containar

Mass of container

Mass of molsivie

Hiass of dry soil

Rle |o [n e |o

toisture content

l

Sample preparation

28 - esrecalved

7% -sashed on 425 pmysizva
. e sirddedel ...
I_E‘ 24 ovandrledat......°C
a
< 2 not known
: < Prapontion retzined
z 20 ondSumslove..... % _
E tiguld itmiz oo
c 18 Plastic timilt %l
= - L
< 165+ Piasticity Indox ;
o,

1T * Deleto os oppronricie

REATE poa Pl e e 5y PP b ekl = Cpaialor ! Checkod E-“- pj.)-‘o'\.'\‘.'d'
‘2 N _.._-..____i._ —rn b ]
Moisture content, % )

j
!




BS 1377 : Pert 2 : 1990

Liquldlimit {cona ponetrometsr} end plastic Himit

i Faorm 2C

cJ\,

Locsatlon d
Mﬂ%pjﬂiu 5 %Q

8) 9 , Jobref,
Boreholel

Pitno. B ”1

Solldascription

Sampleno. é
Dopth | l.BS‘«{é

Tast method

BSI377 :Par12:19%0:4.3M

PLASTICUMIT Testno, 1 2 3 4 Average
Cantalnerno. % \ \()__X
Masg of wat soll + contsiner 0 ‘ |.u% lg_m
Maoss of dry soll + contalnsr ) 10,% 1 S'b
Mass of contalner 9 ﬁ\ s éo 6.[_],'% -
Mass of molsture 9 }’j I%;., 1. 09—
" Mass of dry soil 9 Ay IC‘E! gl 1921
| Molstura cantert A Qjﬂ .gh 9@.1 O_O -2 !
LIQUID LIMIT Testno. 1 2 3 4

Initial diat gauga reading

Finel disl gaugs roacing

Avarago panetration

Containerno.

li‘i? N

hiass of wet soil + contalner

Q3L

hiass of dry soil + container

3L

MMass of contslner

2-92

Mass of molstuie

65

Mass of dry solt

2080 20| 1.t

- Molsture content

T2

% 2‘}-'), . 209 3G9

Sezmple preparation *

204

ceironisdal  L.....°C
ovendried ot ....... C
not known

~ Proportion retained

85 recelved
washed on 425 pmsicve

on&25S pmsiove...... 7

o

12

Morsture .‘Sonien?,,

b——

Lavidlimit. 3¢ %
iossticlimit ) D‘Z s

Plasticity indox ,q .€

* Delors as appropricte

Opserator § Checked !Approvnd

O ITRRRE T

3 Y
S



\BS 1377 ; Part 2: 1990

Uiquld Himit (cone penetromatar) end plastio limit

Form3.8

23S

42

4N

PES

l‘ Lotation W{\%OCAAL %PC(}I\CSQ_ Jobref. . —.
me owy

Solldescription 9”\—\9‘? \g‘c,JC\S\’\ OEQJ*-\ 6 KLH Sampleno. ] ~ |
90’*@,\1 SYe Depth O

Test msthod BS1377:Por12: 1830 :4.3/4.4° | Date =5

PLASTIC LIMIT Testno. 1 2 3 4 Aversge

Containet no. Q\C\ € \f“\\t W

Mass of wet soli + container 9 A6 0 .%)‘

Mass of dry sofl + contalner 9 %"}-% ‘9'),'{,

" Mass of contelner o {L€8 ] C‘—{Ib
Maess of moistura g 0 1% 0B
Msss of dry soil e |& ’1(3, IRe:)

Moisture content % {2y ey - 2, 4
LIQUID LIMIT Testno. | 1 2 3 4

Inftiat dia} gauge reading mm 4] D O O

Final dial gauge reading mm N 1455 Pan ()—li »)
Average penetration mm ]
Containerno, % QL Cf\S\ ]O i
Mass of wet soil + container g '):L Q)O {.f)'-" W rl@ 'qo ’.)-’L'%D
Mass of dry soit + container 9 \'i. 20 \L3% ‘Q{L .. QQ]

. Mass of container ¢ 1 CUb S Gt grQD
Mass ol moisture 0 &£ Q.’S L C.5N
Masss of dry soit 9 —\')_J'RQ, ¢ 1.0 L6

- Molsture content % \Nr(J '(IG'O 143 g: N AN

Sample preparation *
28=3=x A F as received
= =2l =L washed on 425 um sieve
e 26_ ‘E: EEE= : _ii, girdriedat  .....°C
E‘ 24 x__:;.- : = : = ovendredat.......'C

8] ;—E,':_ £t T eEEE _ not known

E 2 == = = 4__}1r £ j ‘_J S EEE Proportion retained
©.20-E SR AR s o n e i EEEEaE s EEiE ‘on 425 pmsiove...... %

.:_3 :;- iSSeasaE Ea Uiquidtimit Uf,-{, %

g B EESE == EEEEEEs Prasticlimit 7 ¢ | %

5:; 164= = n—ﬁ—: . : m%, = _ J ” ¢E£ = _45 Plasticity index Q_g-g'

14 £ T,,,_‘ Et-::‘ 5 ey E%ﬁﬁ%—fﬂf% * Deleto as approp.nale
n E=EEEE 3 SEuEEEaa s T:Eﬂﬂi’am =EE =S Operator | Checked | Approved
N )fU Moidflke contenH S U1 5 49 T <

3-23



S 1377 : Part 21 1990

'quid it {cono penetromeator) end plastic Hmlt

Form 2.C

.Locall?n M(l}\«% O & N %\(\VQ{%_\_Q A Jobrsh W
’ Borehols/ -
| Ry
- PRI g -

Solldescription \l\\\/\d{g\’\ b\)« (%L\i Ay Sempte no. % E

Q’\,(‘/mej %—\_A{v\\ \‘an r\—o COO P posn b ‘ggm_..
Tostmethod 8S 1377 1 Par12:1990: 43744 | Dets 1 ALY
PLASTIC LIMIT Testno, k 3 4 Lerarepe
Contalner no. - (,—LS‘"Z 60{

tess of wet solf + contalnas

1120

Mass of dry soli + contalner

Mass of container

10:87%
663

HMass of nwclsture

062 |

Mass of dry soil

g.C{ ‘___m |

Molsture conient

Ria e |a o |o
gy
3

59

LEQWO LT Tes160. 1 2 3
{nltis} dial geuge rezding man ) O 0O O ]
Flnal dlel gouge reading man W4 a4 g .3

Avorsge pensiration

Contalnsr ho.

G% | 1L

W

Mass of wat soll + containar

A4 | 2990

Mass of dry soll + contalner

66 DL

Mass of contalner

Mzse of molsture

G~ 49 __gﬂ.ug
1.3 ol |

Mass of dry soil

wﬁt 0GR |

tAolsture contant

b 3ng

()
[==]

— e d L T [ g
[==] < [ ] £~ [wi )
1

—
o

renerranon or Cong,mm

- Sarnpla prepa;a:’.on *

ez regeived

vieshed en 423 um cievs

sironedat ... <
ovendcriadat..... ‘C
not known

Prepaionreialned i

Ond25 pm Sicva .,

I-"

- -

5

'— Piasticiy Intor ,_2_-?)
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v

Linuld Kmit ¢

&
oesticdlimit l(-"' A
v
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BS 1377 : Part 2 1 1990

Liguid fimit (con:e ponelromatar) and plastic limit

;Locauon N\(L/\-CKOCL’\) 4_—&—\\&(‘{@—*@‘:}*(2

formz.C

Jobral.

Borehola/
Pitno,

b

O&amplo no,

Soll dascrlptian ’é\ NWouot g(/\ \::r(bu)‘“ N oCUle c:‘
Loy % %\t e S - Q,lmo.\_}Jr’\ S RN Dy OO
" wye-ne of Pe *E-Qho.& W Ve S = 23 Vo
. . . . -

Test method | . BS 1377 : Part 2: 13301 4.3/4 4 Date l ! —2.P

PLASTIC LIMIT ' Testnox, | 1 2 3 |4 Average

Ccfn!sinerno. \Qa &QT

M 8ss of wet soll + contalnor 9 IO'IG," _‘?L‘ S o

Mass of dry soll + contalner 9 A llu, 2 i {,

Méss of conteinar ' Q ﬂq 6 |SZ_

Moss of molsturd - 8 O.")Q: {1 C,

Mass of dry soil g Q\Q \D\' u,

Moistura contant o b Q\A;—] 9\3"\'8 %3

LIQUID LIMIT Tost no.— 1 2 3 4

Initlal dia! gauge reading mm D : O O O ‘

Finzl digl gauga reading mm uﬁ, B'EL :ﬁ ‘ g;

Avorago penatration mm

Contalnerno.

cyl

Mass of we! soif + conlatner

X
22 9

29-04

Mass of dey so0il + contalnar

tiass of containor

UL

D il

21.04
< 42

Mass of molsturp

q:96

2.0

— !
Mass of dry soil |[.Q£L Rte‘) LC_,& %"IQ\
Molsture contant % H) TQ AN 1 S1.9 LT‘A.LD

) Sample preparation *
1
28 = as received
) washedon £25 ;:m sisvs
26 sirdriedal ....°C

= I
E 2 avendriedal....... ‘C
og.: B ~tknown
SN Crogortion fetalned
< 204 on &% pm tisve ... %
< E - p

s - E tiguld it S Q. & %
gi& £ Plasticlimit- 26, 3 <
w - G
g 16 PIashcuylndch’ﬁ. ]

o :

14, * Delate as appropiicie
12 3 Cpoerater | Checkad ! Appreved
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85 1377 : Part 2 : 1890

Liquid limit (cona pensirometar} end plastic fimit form 2.C N _
focation N\d\c&-—f:‘b& Q) (\\&(EQ gjk—‘}CQ- h ;}ob raf.
‘ Boreho's/ & H I

Pitno.

Solldescription GG~ -4 IOV C\J’Q"\ S samplenc. U [ (6D
e\ e\ S /Ty

Test method E BS 1377 : Part 2; 1990 : 4.3/4.4¢ Data {4 O - an\

PLASTIC LIMIT ) Test no. 1 2 3 4 Aversgs

Contalner no. ' . g\q C, '

Mass of wet soil + container 2 | man 4o

 Massof dry soil + contalner ] l";_ -E(-l B 51,%%
Mass of contginer ] 5“_;(1‘ (34
Mass of molsturd 9 {- H’ \"Tl
Mass of éry solt g |9 .\% D
Molsture content % 9&4 9:1)'9‘ ] E 9:; g\
LIQUID LIMIT Testno. | 1 2 3 4
tnitial disl gauge reeding mm {3 O O 10

. Final dial gauge reading mn ey Kl Q}'L 9%, h ;
Avarage penetration - L .
Contalnerno. \'_7\ K2X=1 \l\

Mass of wet soil + ¢ontalner

606 [ D
e |96
<A | -k

WX |
THa TS

Sample praparation *

Mass of dry soil + container

Mass of container

Mass of maisture

* Mass of dry soll

-Meisture content

ST, o Ty ssreceived
- : = =_.:*:_— washed on 425 umsieve
L= ) e e o R sirdriedat ... c
== B SR Ee s
E 2 = £ ovendriedat....."C
".0; ) REE = .
& = notknown
S S =

froportion retained

sl
H
o

Fon 425 umsisve ... %
Liquid imit - )- U % |4
Plasticlimit. 2.0 %
Plasticityindex T).{4 S 2y

* Deleto as appropiiate
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S 1372 sPart? :.1990

‘quid ilmit {cone ponatromaeter} and plastic iimit

form2.C ‘}

Locatlon M( \[\(&{‘C i,u ('\"K\' C‘\('{KQ % v L Jobref. -

: ’ “Boreholat i}

Pitno. 31 'fﬂ

Soltdascelption %h F_(? (_’;\ ,5{.\\ ’-1,\ & ft‘*—-\ Q »f. ‘“\rj( \‘ Sampls no, W l “f\}
' f;_,.\ ff\_-"\ i Dopth \,_]‘_.-a,s. ull-’"?;()
Tast method BS 1377 1 Part2: 1990 :4.3/4.4° | Date T
PLASTIC LiMIT Testno. | 1 2 d 4 Avcrage
?omelnerno. ‘Oi(" e H Q0 _
Maas of wetsoll + contelner Q 1 Sl .07
Moss of dry solt 4 containes ¢ | lo.im 1 ,
Mass of conielnar g F- Ko _615’&_ v i
Kioss ol incislure Y D r}‘ﬁ O uﬂ_ ]
hess of diy scil 2 W2 ?2_1%
Molsture contsnt L % Qu.d I D%g é, l%ﬂ Ci
LIQUID LIMIT Testno. 1 z 3 4
Initlet €ial gzuge :aar:ﬁng mm ﬂ "O 4 @ @ﬂkﬂ___

Finsl disl gauge ra:xdi_f:q mm g% RQ 9 28) < Qﬂf
Averans pancirslinn mm
Contelne: ne. L _ 10 L C2 X i1 g’“:)[ _—‘I
Mass of werscil + contairer g i \(S)_ 1} ‘t?"‘ ! 9_(‘)_,@_ 39 C 3
Msss of Ory soil + conieiner 9 l‘—]iqu. Q.20 | 120 V0D
Mass ¢f contaluer B ¢ < GD g,:";} L[ 4 [ LD
Mass of moisluss j .8 Loy Y 02 Y {, 22
Mass of dry soll B 0 AER L 2:q9 ] 13- ik it 2

- Molsture conient % i2.(> ALY CRC 1 et ‘ :

o A‘% 2 i = ?Samp!u p:;?pga‘.ion 'S( _j'
28 1 as recaived

o
[~a]

L I ]
E

~

woshsd ond23 pm glevs

grted 2t L “Z

vrondricd at......°C
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[ ]
<
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on 425 tmsievs ... 55

—
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T lquetion 1.9 %
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—
o~
l o

Penetration of cone,mm
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BS 1377 : Part 2: 1990

Liquid limit {cona penetromeler) and plastic limit ‘ Form2.G l

¥4

v

Location (J\CXDU"‘:‘ %NC\(&\Q - _ -—- ?’Obw'. A\
: Borfsho!e.r g H_ - ’ |
_ Pitno.
Solt description %/\,l‘_,\ Q,k}f’%\’\ CK\—QJ‘\. C MR \&v—\\ Sampleno. |\ 4y ey
e/\O\n“\QJ\\ S{f\(g t " Pepth 16.9
Testmethod T BS1377:Pen2:1990:4.3/4.4% | Dote § <=2
PLASTIC LIMIT Tost no. 1 2 2 4 Avera_gl
Containsrno. A {_{3 qQQ
Mass of wat soil + container g |1iL.3AR IR
Mass of dry soil + container ¢ lp2. 2 e TA
Mass of container 0 {;' AN A T
Mass of molstur8 g Jl. u_ P 1R -
‘Mass of dry soil g 6 . A é S
“Moislure content 3 l? ] ._,) ‘% . O‘A , { 7.3
© L1QUID UMIT Test no, 1 ) 2 [ 3 4
tnitial dial gauge reading mm @ O (“) - O
 Final dial gauge reading mm 17: M, - o
Average penetration om | s A
Containerno. S A | c K-
Mass of wet soil + container g % . Li Vs O 2 6(1 { e, gC)
Mass of dry soil + container g hn.g2l9.o .02 5_5 o({-l‘_-., : LLL;_
Mass of contalner o I8. 16l . uoSlLAals. 3%
Mass of moisture P |S- C; 5 . 6 1. 1— ‘i . Q
Mass of dry soil ¢ liswoblls. o] 1729814 02
.Molisture contant % 135 ¢ £ R 2.0 ha.o L2,
Sample preparation *
T 1;’; SESEIR as received
T :_‘_ = washed on 425 pm sieve
'F'_ . EE ! 3E _;3_{_ =5 'T sirdriedat ... C
E‘ 2 == Z5HE BT :_‘;_;__::_' = qv?njudriedat.......‘c
EINEEE = SESSERE SRR S nat known
E 2 :E"?L === == = i‘}”} 1; ,.,,.ﬁw £ EEEEE E Proportion retained
© .90 - dasloe S : Enomenns on 435 pm sieve ... %
,:_3 EE=cCEE e B [Tuautmit I %
_g w—':z S el RS e i ke Plastic limit l’] . %
c 16 : e et H #‘j sEEae 2 Plasticity index 2}
a TR =t 7‘ L 1 - .—":: = = 1 C:* ;;_:'«7 * Dslete as sppropriate
1? A R A e e ZFEF=ET] | Operator| Checked | Approved
. 3 Moiskdre contént, % 0z WS
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MATERIAYLS LABORATORY

TRIAXIAL COMPRESSION TEST
ON SAMPLE 762nmL.ONG AND 381mm DIA.

Lok, No By i — N .Name M_&t\lﬁt@“‘“ BRALGE STE  pate My -3— 38
S-m1>!e No. Tube No. . oo R Lcuglh e Dias .
Wet Weight 1240 . g, Bulk Density kgim® ...
‘Moisture Conteat ... A lﬁﬁﬁv
Proving Ring No. .. _Proving Ring Constant .0 o5 CEOIMAY ~ atFadln
Cell Pressure T ASG T U KN m Rateof Straia per cént pes mio
= SU‘_&iﬂ Stress . 1S.6S
Dial Dial Load Area  |Compressive| Staain = {165 —16.10M
kg | cm! Stress /2
¢ 0 . 4o 0.0 Laboratory Assistant’s
s leo e 0.167 Pestription of Sample
10 0p 11:439 0.333 —
s o 11458 0500 | - f —1
. 20 128 471 0.667
- B ) 46 1497 1 -083 ( _)
30 |)sH 11.516 1.0 -
55 1199 , 11.5%% 15
& 1% 11.639 20 Sketch of Sample after failure
15 193% 11697 2.5
80 |24<5 11.761 30
105|269 11.819 15 *Conditlons at faiure
120 184 11-864 4.0 1. Plastic Bulging| —
1 1299 148 4.5 2. Shear Plane (Angle)
% {204 1208 50 _
16$ 5 1S 207 55 3. Vertical Gracks
180 3‘2}?— 1217 60 Compressive Strength ... kg
IR ET A 12-21 7.0 - e kg
260 265 12400 o 80 Failure Stegin .. %
70 33? 1'2529 N . 9.0 *[ndicate typc of fatlore,
W [%9F 12658 REEE
130 {10 12-787 1.0
0 |Yyas 12:961 | 120
¥ |43 RESTS . 13.0
0 |44 B 47875¢ 140
450 458 13419 LBZHR 150
ve0 | 461 13581 483G 160 4%35‘}‘3
0 |46S | B2 | gelprd 110 2
540 ‘fb? ' 13923 Vyya BoS 180 ([) 4’ 0 4‘ ! 9 z in ‘ M
50 |48 w0l | fmgxeg 199 v
€ | 449 %z | ueesW 200 @ 533425 MMI
__®0 1463 ks | qp1338 B0 ey 4¢%352 Ko fm?
660 14632 220 2)
690 %819 230
720 B 1501 240
%0 15219 250
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MATERIALS LABORATORY

TRIAXIAL COMPRESSION TEST
ON SAMPLE 7620mLONG AND 3inm DIA.

Lioc, No. _6_-”_,_1 . Name manNGocn) BRIDGLE . Date 1$-3-96
SampleNo. — Tube No. — — lepgho . D —
Wet Welght Y > . gm. Bulk Density kgfm®
Moistere Content .~ Y .
‘Proving Ring No., oo e Proving Ring Constant o at¥adlure
‘Cell Pressure - 17474 KN/ m* Rate of Steain . per cenf per min
’ 'Slt;?:ln Slt)ri‘a’l@‘lgi Load Area Com;;rﬁsim Strain © | /S 6 6.0 M
X cm? Stress Y.
0 0 ‘ 140 0.0 Laboratory Assistant’s
s 2o | 1 1w B 0167 Description of Samplo
10 Sl e 0333 | -
s (s 11458 0.500 | t
20 77 11477 0.667
.2 §2 1497 0833 D
30 5% #.516 10 R
45 126 | .57 1.5
s | 1sp | 1639 20 Sketch of Sample after faifure
15 i71 11.697 25
8 1179 1.7 X
105 104 11.819 15 *Conditions at failure
120|218 11884 490 1. Plastic Bulging
) 1:; 23¢ %8 :; 2. Shear Planc (Angle)
1 1208 .
165 i{:ﬁ, 12077 5.5 3. Vertical Gracks ———
a0 | 276 {2182 ‘ 60 | Compressive Strength .. kg
m 1300 12 71 T I R — R kg
240 2,45 12400 8.0 Failure Strain %
200 3 44 12-529 1 %0 *Indicate type of failore.
300 30 12-658 ) 0.0
330 37 12787 ) 110
360 2,%7 12961 120
0 293 ' 30 130
L20 1101 1327 140
"450 408 13419 H3I9% 150
480 412 13561 L3301y 160
sio | 438 | e | p2a ey 1o 43003
540 4412 13923 2\ SRE 18.0 :
570 496 o wor [ geede | 190
600 4128 w58 L2, G3L 200
80 | 430 A Wa45%7y 10
660 427, ez | A490.404 220
€90 L9 wew | 15693 B0
720 ] 15019 2.0
o | ) _ 529 250




MATERJALS LABORATORY

TRIAXIAL COMPRESSION TEST
ON SAMPLE 762mLONG AND 381mm DIA,

oo BUL  ame MANGOCHI B8GE a1 5 —-98
Sample No. — .. Tube No. — Yeogth .. Dia
_Wct’ Weight } 77:;{’ i e B Bulk Density . xglmt
'Ph!{:;sii?;eki(?gngf S e o o ér‘oving R.'mg Constant . - Fadtur
Cell Pressure — oo 2R K2af mt Rateof Strain . pet ctnt per mit
T Ph Dial l Lﬁ;d Acrmea; Compressive S.tl;zin 18 65— 16 pka
T | o B wae | 00 | Laboratory Assistant’s
s s e | 0167 Description of Samplo
T A R 0333
15 7% 11458 0.500 W—]
20 a4 fi-477 | os67 !
25 110 11497 0833 LJ
30 )28 11.546 10 :
LS 122 IR 1
60_#_ KL% o 11.639 20 Sketch of Sample after failure
15 239 11.697 2.5
80 750 1 30
105 291 11.819 15 *Conditions at failure
120 316 1884 40 3. Plastic Bulging
1 35T H%E | 2950 43 2. Shear Plane (Angle)
150 24) 12013 LotAGd 50 404t
T 168 73, 12077 ?;9%$\3 5 3. Vertical Gracks
130 - 12162 60 Compressive Strength . kg
20 | 1271 70 kg
2!.{0 12400 8.0 Failure Strain —_— %
N 12:529 ] 9.0 *Indicate type of falurc.
300 12658 | 10.0
330 12-187 1.0
%0 | 1296 120
0 | -13-110; 130
W | 1327 14.0
450 13419 150
480 13561 1160
50 13742 1 1o
540 13923 180
570 j 14-097 | 19.0
600 1258 20,0
630 164465 210
T seo U632 20
690 %89 23.0
720 - 1509 240
150 ' 5219 25.0
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MATERIALS LABUXALUKX

TRIAXIAL COMPRESSION TEST

. ON SAMPLE 12l LONG AND 38-1mm_plA._
Yoo, No, _BW 4 12:%8 18300 wame _MAnloct] RRABSE

_____Date ﬂ_“fgilg._

Sampie No, ... b . Tebe Mo 4o e Mength Dt
Wet Weight . 2% ge Bulk Density’ kgl
Molstare Content o oo e .
‘Proving Ring NO. e e orovne-- PrOVing Ring Constant — ———-— at Fafture
Cell Pressure 22 KN/ mt RateofStrain . —— _— [XT cent per min
_&train Stress .
Dial Dial Load Area Compressive|  Strain
. kg cm? Stress 7. =
] o %40 00 Lahoratory Assistant’s
Wwo | | - 0.167 Destription of Samplo
o S%” 1w 0333 S
T 15 | 6 11458 0.500 1' ‘}
. 20 ?(, - H#-4T 0.667 .
i 25 1497 03833 LJ
30 93 1546 10 .
bs e | .51 15
60 139 11.639 2'_0 Sketch of Sample after faiture
15 162 11.697 2.5
80 18L 11.761 30
© 105 Zo9 ' 11.819 1.5 *Conditlons at failure
120 23] 11884 40 1. Plastic Bulging
s | 2wt [2065¢ wee | 45 2. Shear Plane (Angle)
0| 257 206420 1208 |200.6% 30 . Vential Geacks
165 257 2,0%.0§7] 1207 5.5
180 2%  [ABALSE| 121w ' 6.0 Compressive Strength . kg
70 27 7.0 e kg
L0 12-4,00 8.0 Failure Strain 4
270 12629 Y *Indicate type of failnre.
300 ‘ 12658 10.0
330 L1218 11.0 SOKN= 304 626 KM/M?
) 360 | ' 12-95 ' 120 1ouk= 3%#?3 K”fh?’
0 “13-110; 13.0 | 9
420 132m 130 2o0%h= 42818 ‘.LM{N
450 13419 150 '
460 13561 | 160
50 B 13742 ‘ T 1o
o0 13923 ] 180
570 ) 14097 19.0 o
600 1458 200 &

830 14-445 21.0 \:}} \\
T W 632 220 Y \
90 hee 23.0 <
720 1 1501 240 k

0 1529 250
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MATFRIALS TLABORATORY

TRIAXIAL COMPRESSION TEST
ON SAMPLE J62wnLONG AND 33imm DIA,

oo, No. Bt 4. J'? ss-—re 308 jame. NMANGOCK  BRIPLE  pae 038P
Smp!c No, e Tube N0 e LeDBth DA
Wet Weight _.,,_,J €2 . g, Bulk Density . — kgl
‘Moisture Contint . R — %,
‘Proving Ring No. ... —_ - Proving ng Coastant R at Fadlu
Cell Pressuro — L oo . K8 m‘ Ratc of Strain ... .- per oént per mb
< _Strain Stress
Dial Dial Load Arca Compmuvc Strain -
kg cm? Stress 5. ——
0 o | 140 00 Laboratory Assistant's
s wr | Sy | 0.167 Description of Samplo
10 &7 11439 0.333 —
15 33 11-458 0.500 _ & /
‘20 4% BRI | o667
A3 112 11497 0833 e i
30 RY 11.516 19
45 163 1.5 1.5 ‘
60 22D 11,639 20 Sketch of Sample after failure
15 2% 11.697 25
80 | 2¢s 1768 30
105 217 11.819 1.5 *Conditions at failure
120 3() 11884 40 1. Plastic Bulging
L 148 45 2. Shear Plane (Angle)
150 1208 | 50
168 ' 12077 5.5 3. Vertical Geacks ——-
180 42142 ' 6.0 Compressive Strength ____.._ kg
210 30) 1221 7.0 P
250 327 12400 8.0 Failure Strain %
e 23§ 12.529. 1 ] 9.0 *Indicate type of failure,
300 L7532 12-658 100
330 47 12-761 1.0
%0 | 353 12961 120
30 3s¢ ' 13110, 13.0
420 ey 1327 140
. 450 369 13419 150
480 373 1358 | 10
510 379 3w | ne
T 5LO Y B-923 18.0
570 3% 0 w7 | 283954 190
w0 | 395 | 254 B9 | 3699390 47 WP
630 doo was | 2050 e
660 Yol {4632 39[“2;; 20
690 Yt g 14-819 291958 20
720 $315% o 15019 25 ¢ 240
=0 529 250 o




MATERIATLS LABORATORY

TRIAXIAL COMPRESSION TEST
ON SAMPLE J62wiLONG AND 331mm DIA.

L'?)c,-NO. B_&'j _Reg~18-3om _ Name _Mﬁﬂﬁ'fffﬂ'_wg‘%‘ kit Date 1% —03:-9¢€
Sample No..__ = e Tube No. . _Lengtho._ . Dia e
cht Weight [€2 .2 ‘ gm. Bulk Densily — kgl
‘Molsture Conteat — %. .
Provisg Ring No. ... __ - __ Proving Ring Constant e~ at Faiture
Cetl Pressure 200 KN/ m* Rateof Strain. .- per cent per min
= Straln Stress .
Dial Dial Load Area Compressive Strain
kg cm? Stress Y N o
0 (@) 1-40 00 Laboratory Assistant’s
S So RTT 0.167 Description of Samplo
T g0 RTE 0.333
15 jes 11458 0.500
20 |3 1477 0.667
25 150 11497 .0.833
30 192 1.516 i0
45 224 11.574 1.5
0 2¢ 8 11.633 20 Sketch of Sample after failure
15 302 11.697 2.5
80 32.9 11.761 30
105 347 11.819 1.5 *Conditlons at failure
120 256 11-884 HALSST, 48 . Plastic Bulging
”' ) 720
1% L2 e | 420 45 JAMETGE piane (Angi)
150 2,(2 12013 A 50 _
168 £ 2o | 429k s 3. Vertical Gracks ——
180 sy 12162 w%gl 6.0 Compressive Strength . ____ kg
210 3Y) 12- 70 L4p2087 19 - | kg
280 12-400 8.0 Failure Strein yA
790 12-529 . ] 2.0 *Indicate type of failore.
300 12658 10.0
330 12-787 B 10
%0 | 12961 120
¥ -13-110. 13.0
420 13277 14.0
450 13419 15.0
" 480 13581 16.0
50 ' 13- 72 170
540 3923 180
510 ' 14091 190
600 158 20.0
630 AR 21.0
T 660 1632 2.0
£90 14-819 230
120 ‘ 15000 24.0
o 15719 25.0
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