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1.

Geotechnical and Laboratory Profile
1.1

Geotechnical Section

The department has delivered contracting and consultancy services in the field of Material
Investigation and Pavement Design as well as Foundation Investigations and recommendations
for various sustainable development projects here in Ethiopia and extended its reach in East
African countries like Djibouti, Burundi and Uganda. As leading and experienced geotechnical
engineering firm, we have served a wide range of clients, i.e., public, private, religious institutions,
national, and international organizations. The department has completed subsurface explorations,
laboratory testing, foundation recommendations, material reports/ pavement design and
engineering reports for projects that have included regional and federal government offices,
commercial, residential, industrial and institutional clients for low and high rise buildings, roads,
bridges, railways, stadiums, treatment (water and waste water) plants, airport, hydro electric
dams, power transmission tower sites and a variety of other civil works projects. The department
is actively engaged in many prestigious projects thereby contributing its share to the development
of the country for which we have received testimonials or acknowledgements for the successful
and timely completion of the assignment.
We possess in-house engineering expertise gained with experience. One of our key elements of
service is to help clients understand the key aspects involved in site specific engineering. Our
diverse talented expertise helped many clients by giving cost effective solutions. We pride
ourselves on our proven track record for effectively solving several site specific engineering
problems.

Geotechnical Investigation on progress for extension of Vessels at Meta Abo Brewery
Our goal is to exceed the expectations of our clients by offering services backed by standardized
methodologies and equipment based on industry’s best practices with quality care.
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We aim to satisfy our clients on every project and to build strong working relationships with each
client according to his particular needs and business. Our approach is guided by:
Listening carefully to our clients and helping to define or clarify the requirements;
Prioritising safe, cost-effective, fit-for-purpose engineering solutions, meeting project
requirements;
Working with integrity and professionalism;
Keeping to the agreed schedule for deliverables.

1.1.1 Geotechnical Investigation
We are one of the leading Geotechnical Engineering Companies in Ethiopia and are capable of
providing engineering related value additions. At SABA, we help our clients manage the earth
through a range of geotechnical engineering services including site investigation, geotechnical
interpretation, analysis and design, and construction advice. We have conducted foundation
investigation and recommendations for multi-storey buildings, dam sites, reservoirs, bridges,
factory buildings, overpasses, telecommunication and high voltage power transmission line tower
sites, fuel depots, railway line and related civil engineering projects.

1.1.2 Material Investigation and Pavement Design
The department has performed material investigations and pavement design, slope stability
analysis and geotechnical investigation at bridge locations of various roads successfully as lead
consultant and in association with internationally renowned foreign based companies in Ethiopia
and other East African countries, namely, The Republic of Rwanda and Uganda.

1.1.3 Services
A summary of the services the department provide are as given below:
Field exploration & testing
SABA develops comprehensive ground models commencing with the collection of data through
desktop studies and geomorphologic assessments. This work is supplemented by ground
investigations, geophysics, in-situ testing, groundwater modelling, and the collection of samples
for laboratory testing such as:
Different types of Boring & Drilling
Trial pits with enough Undisturbed Sampling, Bulk Sampling
Geotechnical Investigation of Bridges and High Embankments
Standard Penetration Test & Dynamic Cone Penetration Test
Static Cone Penetration Test and Vane Shear Test
Permeability Test (Pumping-Out & Pumping-In Tests)
Plate Load Test
Electrical Resistivity Test
Determination of California Bearing Ratio
Sand Replacement Test
Schmidt Hammer Rebound Test
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Geotechnical Investigation at Bridge Site on
Ghimbi-Guyi-Alge road

Static Plate Load Test, Beles Multi-purpose
Project

Setting up the machine for execution, Anger
Dam

Dynamic Cone Penetration (DCP) on
progress,

Laboratory testing
Compression Test, Direct Shear Test
Proctor Density Test
Compaction and Consolidation Tests
General Tests for determination of Index Properties of Soil
Tests for determination of Consistency Limits of Soil
Measurement of Swelling Pressure & Swelling Index
Determination of California Bearing Ratio
Determination of Crushing Strength
Chemical Test of Soil & Water Samples for determining pH value and concentration of Ions
Slope Stability Analysis
The result of slope failure can often be catastrophic, involving the loss of considerable property
and life. It is, therefore, essential to check the stability of proposed slopes.
Slope stability analysis is performed to assess the safe design of human-made or natural slopes
(e.g. embankments, road cuts, open-pits, excavations, landfills, etc.) and the equilibrium
conditions. The main objectives of slope stability analysis are finding endangered areas,
investigation of potential failure mechanisms, determination of the slope sensitivity to different
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triggering mechanisms, designing of optimal slopes with regard to safety, reliability and
economics, designing possible remedial measures, e.g. barriers and stabilization.
SABA provides comprehensive slope stability analysis, design and planning services through:
understanding the development and shape of natural slopes
determining the short-term and long term stability conditions
evaluating the possibility of failure of natural or engineering slides
analyzing and understanding failure mechanisms
enabling the retrofit of failed slopes
understanding the effect of seismic loading on slopes and embankments
One of such projects recently conducted, which involve VES (Vertical Electrical Sounding)
geophysical sub-surface investigation for the Slope Stability Analysis, is the Chole – Magna road
design project in Ethiopia with a length of 22 km.
Seismic Hazard Assessment
Seismic hazard analyses involve the quantitative estimation of ground-shaking hazards at a
particular site. Seismic hazards may be analyzed deterministically, as when a particular
earthquake scenario is assumed, or probabilistically, in which uncertainties in earthquake size,
location, and time of occurrence are explicitly considered.
SABA has developed unique skills over many years of conducting seismic hazard assessments
for buildings and railway projects.
The most important factors that we considered for seismic hazard assessment at a location are:
1. Earthquake magnitude
2. The source-to-site distance
3. Earthquake rate of occurrence (return period)
4. Duration of ground shaking
One of the recently conducted such project is the geotechnical investigation for the construction of
the bachelor enlisted quarters and expeditionary loading on Camp Lemonier, Republic of Djibouti
Africa.
Foundation recommendation and Analyses
Geotechnical interpretation is fundamental in understanding how engineering and construction
activities will impact a site. This goes beyond the extrapolation of factual data to applying local
knowledge. Geotechnical design needs to consider the properties of the ground and the impact
infrastructure will have on the surface and sub-surface.
We review, interpret data and perform engineering analyses related to the soils and rocks on and
beneath the surface of the earth and provide foundation consultancy using:
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Calculation of Bearing capacity of Soil and Settlement of Foundation (Foundation
recommendation) for Multi-Storey Buildings, Tele Towers, Treatment plants, Oil Depots,
Bridges, Factory Buildings, Power Transmission Line Tower Sites, Railway lines ...etc
Determination of foundation depth for different sub-soil conditions
Slope-Stability Calculation and Analysis for Cut slopes, Embankments, Dams, Retaining
Walls, etc.
Pavement design
Soil stabilization

1.1.4 Notable Accomplishments
Our Projects are kept on schedule and budget by implementing the following procedures as
minimum:
Proposing a realistic project specific budget and schedule.
Preparing a project work plan with a detailed project task breakdown.
Providing detailed written instructions for each crew/team assigned a key task, such as
drilling.
Assigning an experienced team leader to each project.
Identifying the need for changes in the project scope of work and promptly advising our client
of these changes prior to implementation.
Frequent coordination and communication with our client during project task activities,
including submittal of the necessary reports.
Some of the recent notable achievements in and outside Ethiopia include:
Buildings: Geotechnical investigation and foundation recommendation of buildings ranging from
G+2 to B+G+20/ 5B+G+15 in Ethiopia, Geotechnical investigation for the construction of the
bachelor enlisted quarters and expeditionary loading on Camp Lemonier, Republic of Djibouti,
G+3 buildings and compound road.

Drilling for foundation investigation of
2B+G+M+12 Mixed use building near Dembel
City Center in Addis Ababa.

Drilling on progress for foundation
investigation of 2B+G+12 Storey building
near Friendship building in Addis Ababa

Roads: material investigations and pavement design covering 287 km length of Sawla-Maji Road
Project, quarter of it with no access for vehicles, 202 km length of Gog-Akobo road project, 70 %
without any access for vehicles, 379 km length of Awash-Dofen-Kassamender road project, all
remote and in Ethiopia, 29.85 km length of Pendura – Bweyeye road project in Rwanda.
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Transporting soil and const’n material
samples by Mules, Sawla-Maji Road Project,
Omo-Maji, Lot IV

Deflection survey, Agere Mariam-Moyale
Road Rehabilitation Project

Railway: Geotechnical investigation and soil and material report preparation of Haragebeya –
Mekelle railway project, Tajoura – Ethio/Djibouti border railway project (Total of 678 km)

Test pitting on progress on Mekelle-Haragebeya
Railway project
Tower: the successful completion of the geotechnical investigation for 230 kV Power
Transmission Tower Sites, Ethiopia Djibouti Power Interconnection Project

DCP Test on progress, Ethiopia-Djibouti Power
Interconnection Project, EDPIP-A-1
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1.1.5 Resources
i.

Staff

The department is staffed with task oriented, disciplined, well integrated professionals and semiprofessionals with strong team spirit, vast experience, capable in disposing their responsibilities
under difficult circumstances, and bad climatic conditions.
Our staff members are dedicated to pushing the boundaries of professional knowledge to achieve
extraordinary outcomes in geotechnical engineering by combining cost-effective solutions with
technical excellence.
Our department focus exclusively on the discipline of geotechnical engineering, where our staffs
are specialists in the field to deliver the best geotechnical solution for each unique situation. Our
team of specialists comprise:
Geotechnical Engineers
Engineering Geologists
Laboratory Technicians
Hydro-geologists
Geophysicists
In addition to interpreting, designing and analysing of the geotechnical features of all projects by
our in-house expertises, an experienced and specialized external reviewer is checking and
approving every geotechnical reports.
ii.

Machineries and Equipment

Currently, the Department has rotary rigs capable of drilling more than 200m depth, with complete
accessories, and tools. Two are Body Crawler Type rigs which can be used in areas of poor
accessibility. Details of each rig are presented in the table below:
Item

Description of Equipment
Model/Make

A

1

Core Drilling Rigs
DANDO Gapher Man portable Hydraulic Core
Drilling Rig
1. Power – Three 25HP Kohler two Cylinder
Gasoline Engines
2. Drill Head
- Max. Spindle Speed: 1500 RPM Cessna 5.04
- Type:
Top Drive
- Spindle Connection: AW, AWJ, AQ, BQTK,
BTQ, BQ
3. Fully Hydraulic
4. Feed
- Length
: 67’’
- Max. Thrust : 4140 lbs. at 2500 P.S.I.
- Max. Pull
: 7850 lbs. at 2500 P.S.I.
5. Hydraulic Reservoir Capacity – 8.5 Gallons

Quantity

Owned
or
Leased

Owned
Man-portable 2000 Drill,
made in Canada

One

Brand
New
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Item

Description of Equipment
Model/Make

A

2

3

4

Core Drilling Rigs
DANDO Hydraulic Core Drilling Rig
Manufacturer:
Dando Drilling International Old
Customs House, Wharf Road,
DANDO 2000
Littlehampton, West Sussex,
INVESTIGATOR
Bn17 5130, England.
Rig Type
Rotary Drilling Rig
made in UK
Serial Number
D20001
Engine Type
Lister Model TR2 Diesel
Horse Power
18 h.p. @ 1,800 R.P.M.
Maximum Derrick Loading : 6 Ton/ 6000 kg
Winch - Single Line Pull : 2.0 Ton/ 2,000 kg
Total Mass of Machine
3,033 lbs/ 1,550 kg
Compact and Crawler-Mounted Core drilling (2.4m
X 1.4m X 2.0m X 3.2 ton).
Brief Specifications;
1. Diesel Engine 180 H.P, (Hyundai, made in S.
Korea).
2. Capable of depths 150m with HQ size, and
300 with NQ size.
3. 2-lines of wire line system, capable of
performing inclined drilling
4. Equipped with rod-clamp to screw and
unscrew rods and casing.
5. Equipped with water pump powered directly
from the rig itself.
Model -SH1000,
6. Equipped with automatic hydraulic cat-head for
SPT test and hydraulic winch rotary percussion
HS Code 84314300,
out the hole Hammer is included.
7. Top head rotation (two speeds); Speed 1: 60Made in S. Korea
100RPM and Speed 2: 400-1000RPM.
8. Torque 1 – 180kg-m and Torque 2 – 100 kgm
9. Head travel of feed system up to 6.0m
10. Pull up capacity 12 ton, pull down capacity 6
ton
11. 20mm and 24mm wire diameter winches of
5ton capacity each
12. Capacity of drill pipe breakout wrench of 5 ton
13. Water injection pump 400 to 600 liter/min
14. Triplex mud pump for water injection 200
liter/min – with welding machine of 250(A) D.C.
attached to the rig.
15. Equipped with grinder
16. Equipped with Compressor cleaner of 15HP
Crawler-Mounted Core drilling (4.2m X 1.9m X
2.3m X 8 ton).
Brief Specifications;
1. Diesel Engine 250 H.P, (Hyundai, made in S. Model YBB 180,
Korea).
2. Capable of depths 500m with HQ size, and Made in S. Korea
700 with NQ size.
3. 2-lines of wire line system, capable of
performing inclined drilling
4. Equipped with rod-clamp to screw and

Quantity

One

Owned
or
Leased

Owned

Two

Owned

One

Owned
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Item

Description of Equipment
Model/Make

A

5

6

Core Drilling Rigs
unscrew rods and casing.
5. Equipped with water pump powered directly
from the rig itself.
6. Equipped with automatic hydraulic cat-head for
SPT test and hydraulic winch rotary percussion
out the hole Hammer is included.
7. Top head rotation (two speeds); Speed 1: 50150RPM and Speed 2: 500-1500RPM.
8. Torque 1 – 250 kg-m and Torque 2 – 400
kg-m
9. Head travel of feed system up to 6.0 m
10. Pull up capacity 20 ton, pull down capacity 10
ton
11. 20mm and 24mm wire diameter winches of 5
ton capacity each
12. Capacity of drill pipe breakout wrench of 5 ton
13. Water injection pump 400 to 600 liter/min
14. Triplex mud pump for water injection 200
liter/min – with welding machine of 250(A) D.C.
attached to the rig.
15. Equipped with grinder
16. Equipped with Compressor cleaner of 15HP
XUL-100skid -mounted core drilling rig of spindle
type, powered by diesel engine. Overall
Dimensions (L*W*H) mm; 2500*1100*1700
Drilling capacity:
100 m with HQ size.
Head angle range:
360 degree
Movable cylinder stroke: 300 mm
Spindle speed( r/min):
144, 264, 590, 1083
Spindle hole diameter:
54 mm
Spindle output torque max: 800 N-M
Lifting power max:
30 KN
Driving force max:
23 KN
Lifting speed( m/s):
0.36, 0.7, 1.49, 2.9
Lifting capacity(single) max: 10 KN
Steel wire rope diameter: 11 mm
Mode of chuck:
Hand lever chuck
Weight:
1200 kg
Diesel engine model:
Zs 1100 (12.1 Kw)
Hydraulically operated, portable trailer-mounted
(can be converted easily to skid-mounted type
depending on the drilling location) NENZI Core
Drilling Rig.
Model:
ELI-200
ELI-150
Depth(m):
200
150
Diameter(mm):
75-300
75-220
Open hole caliber (mm):
300
220
End hole caliber (mm):
75
75-46
Drilling rod (mm):
D60
D50, D42
Drilling angle(°)
90-75
90-75
Weight(Kg)
2500
2200
Mounted by
Trailer
2-wheel Trailer

Quantity

Owned
or
Leased

Two

Owned

Model XUL – 100
Made in China

Model: Nenzi ELI -150
and ELI-200

Two

Owned

Made in Italy
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Item

Description of Equipment
Model/Make

A

7

Quantity

Owned
or
Leased

Two

Leased

Four

Leased

One

Owned

One

Owned

Core Drilling Rigs
XY-3B trailer-mounted core drilling rig of spindle
type, powered by diesel engine. Overall
Dimensions (L*W*H) mm; 2500*1100*1700
Drilling capacity: up to 600 m using NQ size.
Max. Torque:
3.5 KN-m
Angle range:
90-70 degree
Spindle max pull force:
68 KN
Spindle stroke:
550 mm
Hoist max lift cap (single rope): 30 KN
Diesel Engine Power:
35 KW
Drill weight (w/o power unit): 1300 kg

Model XY-3B,
Made in China

XUL-100 skid - mounted core drilling rig of spindle
type, powered by diesel engine. Overall
Dimensions (L*W*H) mm; 2500*1100*1700

8

Drilling capacity:
100 m with HQ size.
Head angle range:
360 degree
Movable cylinder stroke: 300 mm
Spindle speed ( r/min):
144, 264, 590, 1083
Spindle hole diameter:
54 mm
Spindle output torque max: 800 N-m
Lifting power max:
30 KN
Driving force max:
23 KN
Lifting speed( m/s):
0.36, 0.7, 1.49, 2.9
Lifting capacity(single) max: 10 KN
Steel wire rope diameter: 11 mm
Mode of chuck:
Hand lever chuck
Weight Kg):
1200
Diesel engine model:
Zs 1100 (12.1 Kw)

9

Geophysical investigation equipment

10

Model XUL – 100
Made in China

SARIS Resistivity meter,
Scintrex-Canada

Cone Penetrometer

1.2

Central Materials Laboratory

1.2.1 Material Testing Laboratory Activities
Our Geotechnical Investigation works are supported by a laboratory testing division which is
certified and highly proficient materials laboratory located within the premises of the Head Office.
The laboratory is well equipped with facilities necessary for conducting tests on a wide range of
foundation materials, sub grade soil and construction materials including soils, aggregates, Rock,
HCB, Rock, cement, water quality, bitumen and preparation of asphalt and cement concrete mix
designs for various classes of strength.
The materials testing laboratory is well-equipped with modern computerized testing equipment
and qualified manpower. Laboratory test results are issued in concise computer generated
formats and graphics with supplemental data acquisition reports available upon request.
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We maintain international test procedures for all tests conducted by our firm, and stay abreast of
changes in methods along with new procedures through regular and continuous quality
improvement programs. Our laboratory equipment is modern, calibrated at regular intervals by the
Ethiopian Standard Agency and is in conformity with International Quality Standards.
The laboratory tests carried out at SABA include:
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i. Test on Aggregate
Coarse Aggregate
Sieve Analysis
Specific gravity and absorption
Los Angeles Abrasion Test (LAA)
Aggregate Crushing Value (ACV)
Aggregate Impact Value (AIV)
Ten percent fine value (TFV)
Flakiness Index (FI)
Elongation Index (ELI)
Clay Lumps
Potential aggregate Alkali reactivity
Magnesium and sulphate soundness
Unit weight and void in aggregate
Chemical test (chloride and sulphate test)
Shell Content

Los Angeles Abrasion Test
Crushed Fine and River Sand
Organic Impurities
Sieve analysis
Silt and clay content
Mortar strength
Sand equivalent
Magnesium and sulphate content
Specific gravity and absorption
Material finer than 0.075 mm sieve

Concrete Compressive Strength Test
Asphalt Quality Test
Specific gravity
Penetration
Viscosity
Ductility
Loss on heating
Softening point
Flash point
Solubility
Coating and stripping of bitumenAggregate
Asphalt mix design
Extrusion of bitumen and aggregate
mixture
Stability
 Cored asphalt
 Laboratory compacted asphalt
 Air void and related test
calculation
iii. Test on Water
For Construction
o
o
o
o

Chloride content
Sulphate content
PH value
Total dissolved solid

Physico-chemical test for potable water
ii. Test on Concrete and Asphalt
Concrete Test
Concrete mix design
Collection and cost fresh concrete
from plant mixer during construction
Slump
Concrete and others compressive
strength
 Cubical concrete
 Cylindrical concrete
 Masonry stone
 Hollow Concrete Block
 Mortar cubes
 Brick
 Unit weight
 Others

o

Bacteriological and organic
constituents examination coli
form test

Water –Physico-Chemical Test
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Accessory Equipment
iv. Soil and Construction Material Tests
1. Atterberg Limit
 Liquid Limit
 Plastic Limit
 Plasticity Index
 Shrinkage Limit
2. Sieve Analysis
3. Hydrometer Analysis
4. Specific Gravity
5. Moisture Content on undisturbed
sample
6. Unit weight (bulk and dry) on
undisturbed sample
7. Moisture Density relationship
 Standard – AASHTO-T-99
 Modified – AASHTO-T-180
8. California Bearing Ratio (CBR)
9. Three points CBR
10. Soil permeability – on undisturbed and
remoulded samples
 Constant head
 Falling head

CBR and Consolidation Test
11. Oedometer
 One dimensional consolidation
 Swelling Pressure
 Void ratio
12. Soil Bearing (shear) parameter
 Unconfined compressive strength
 Unconsolidated undrained shear
(UU)
 Consolidated undrained shear (CU)
 Consolidated drained shear (CD)
 Direct shear (UU, and CD)
13. Soil Chemical Test






Chloride content
Sulphate content
PH value
Organic content
Salt content

14. In-place density
15. Pile load

Atterberg Limit Test
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1.2.2 Training for Material Laboratory Testing
The mission of SABA’s Training Center is to provide skills upgrading opportunities for young
person aspiring to engage or who are already engaged in the construction sector especially those
directly involved in construction materials and train them as laboratory technicians of soil
mechanics. The course also provides vocational training in the fields of soil mechanics, water well
drilling and allied fields for a limited number of high school graduates / dropouts to expand their
employment opportunities thereby reducing unemployment. The vision of the Training Center is to
foster curricula and vocational certification programs that meet the unique needs of the
beneficiaries and the employers.
Description of the Current Training Programs
SABA Engineering PLC has a very well-established training component. It has developed formal
in-house training programs for its own employees in a number of fields relating to road, water and
building design and construction supervision and maintenance. These programs have also been
of interest to people from different bodies and organizations.
The current training programs include the following four types of courses:
a. Soil Laboratory technicians training: this course is offered for a period of three to four
months and involves classroom lectures and practical training conducted in our Central
Materials Testing Laboratory. Training participants comprise trainees sponsored by external
institutions as part of the poverty alleviation program and some directly sponsored by their
employers while others are self sponsored. A study has been completed to formalize this
course and obtain accreditation at the diploma level (10+3). The course is envisaged to be
given for period of 12 months;

Theory class
b. Practical attachment training: At the end of each academic year, SABA receives
collaboration requests from various colleges and universities to offer practical training to
graduating civil engineering students, which is graded as part of their course work. SABA
offers practical attachment training for six to eight senior year students annually for a period
of two to three months in the areas of geotechniques, topographic surveys, road design, and
contract administration as well as construction management on an attachment basis;
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Practicing
c. Professional practice for junior engineers: SABA offers training in advanced design
technology, Construction Materials Laboratory Testing and other practical aspects of road
design to junior engineers. Further, tailor made courses are offered to junior engineers upon
the request of regional Rural Roads Authorities and other interested private and government
institutions; and
d. On-the-job training for junior surveyors and drillers: Training is given to junior surveyors
in the use and application of modern surveying equipment such as Total Station and GPS.
On the- job training is also offered to drilling technicians on the technology of modern water
well and core drilling machinery operation, maintenance and management. The training is
given by professionals, and in almost all cases, SABA assigns the trainees to work in its
surveying and drilling teams.
Training Offers for Disadvantaged Groups
Almost 50% of the beneficiaries in the training areas described in (i) and (iv) above are from
disadvantaged groups. In particular, nearly all trainees sponsored by external institutions
(especially NGOs) as part of the poverty alleviation program come from such a group. In
addition, SABA sponsors a limited number of trainees when it is ascertained that they have
no resources to cover the fees or could not be sponsored by others.
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