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METHODOLOGY

 These soil studies relate to five areas defined by the project  "Improvement of substations and distribution network,
phase 3, in theRepublic of Rwanda.
These areas are presented, each, by the enclosed plans :

I.

1 ) Field tests and levy of samples

This phase comprises :

- Observations and analysis of soils texture on the walls of the test pits, 4 meters for maximum depth ;
- Levy of undisturbed samples ;
- Levy of samples overhauled ;
- Backfilling of the test pits ;
- Penetration test in natural ground, performed with a static penetrometer 50 kN, up to more than 10 m deep, 3 meters
around the soil investigation point.

2 ) Laboratory tests

On the selected samples from test pits,  physical,mechanical and chemical tests analysis were performed by
the following tests :

- Phisical tests       :  Natural water content, Specific gravity, Sieve analysis, Liquid limit, Plastic limit.

- Mechanical tests : Modified proctor, Shear test, unconfined compression test.

- Chemical tests    : the degree of alkalinity in soil expressed as a pH, the concentration of sulphate (as SO4 ) and
chlorites ( as Cl   )

3 ) Results and recommendations for foundation

  Bringing together the results of field tests and laboratory tests, soil represented by each point is
 identified, in its form and in its quality.

This identification, facilitating the rational use of these soils, allows the expert to give recommendations for better
 land use, such as materials and support.

 All the work of geotechnical studies, as described above, is presented in two volumes :
- volume  1/2  : own report of the expert ;
- volume  2/2  : test report.

2

- New substation construction site at Gasogi where 6 survey points were dug : Sip1 ,  Sip2,  Sip3,  Sip4,  Sip5,  Sip6

- Branch point line 110 kV, on the new substation where 1  survey point were dug : Sip7

- 15 kV Distribution line Gasogi substation - Nyagasambu, where 15 survey points were dug on : Sip1 ,  Sip2,  Sip3,  Sip4,
Sip5,  Sip6,  Sip7 ,  Sip9,  Sip10,  Sip11,  Sip12,  Sip13,  Sip15,  Sip16  &  Sip17 ;  corresponding to the corner points of the
 projected electrical line.

- 15 kV Distribution line Gasogi substation - Masaka hospital, where 15 survey points were dug on : Sip1 ,  Sip3,  Sip4,
  Sip5,  Sip6,  Sip8,  Sip9,  Sip10,  Sip12,  Sip13,  Sip15,  Sip16,  Sip17, Sip18 & Sip19 ; corresponding to the corner
  points of the projected electrical line.

- Reconstruction of transmission 110 kV line Jabana - Birembo, where 13 survey points were dug on : Sip176 ,  Sip177,  Sip178,
 Sip180, Sip181,  Sip182,  Sip184, Sip186,  Sip187,  Sip189,  Sip190,  Sip195,  Sip196 ; corresponding to the location of the
 existing pylons on the current electrical line.

The points considered are those which are the most solicited and the most representative, from the geotechnical point of
 view, for different soils.
So, all soil investigation points have been tested according to the details described below.

 The bearing capacity = Rp x 0.01; Rp is the resistance to the tip and 0.01 is the coefficient taking into account the
presence of clay ; Rt is the total resistance taking into account friction (see penetrometer tests below).
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For reasons of speed and ease, separate laboratories were used simultaneously :

- Rincent BTP Rwanda Ltd,

- Geotechnical laboratory and laboratory of agronomy, University of Rwanda, Huye campus .

STANDARDS  REFERENCESII.

 In large part, we use the French standardization ( NF ) and, in lesser extent, British Standards ( BSCS )
 and American Standards ( AASHTO ) & ASTM.

Sampling ............................................................ - Standard  NF  P94-202

Moisture content ................................................ - Standard  NF  P94-050

Specific gravity .................................................. - Standard  NF  P94-053

Sieve analysis .................................................... - Standard  NF  P94-056

Atterberg limits ..................................................- Standard  NF  P94-051

Modified proctor ................................................- Standard  NF  P94-093

Direct shear box ..............................................- Standard  NF  P94-071-2

Unconfined compression strength .................- Standard  AASHTO T134

British Soil Classification System .................- BSCS

Chimical analysis (sulfate & chloride) .......  - Standard : ASTM  D 4327

Chimical analysis ( pH ) .............................  - Standard : ASTM  D 4972

In-Situ static penetration tests performed using a GeoMIL 50 kN SPT.

A15-4



4

ILLUSTRATION  OF   STUDIES  ON  SOME  PHASESIII.

1 ) Excavation of test pit

2 ) Levy of  sample
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3 ) Penetration tests:

Setting ink needles for the base of the penetrometer

Penetrometer in action : measuring applied forces
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4 ) Laboratory works

a. Liquid limit

b. Sieve analysis

c. Laboratory Technician at work
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EXPOSED  OBSERVATIONS  ON  EACH TEST  PITIV.

Legend :

- IP : Plasticity Index - Ic : Consistency Index - wopm ( % ) : Optimum water content

- γd opm : Optimum dry specific gravity - γh : Natural specific gravity - w ( N ) : Natural Moisture content

- Cuu : Cohesion unconsolidated - undrained - ψuu : Angle of internal friction
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A.  New substation construction site & Branch point line 110 kV
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 Vegetable soil

 0.40 - 1.40 m

Black Silty gravel poorly gradedl

 0.00 - 0.40 m

 1.40 - 4.00 m

Red Silty gravel poorly gradedl

REFER TO THE DESIGN OF
THE STRUCTURE

- Consistency   Ic > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 14.68 %

- IP :  /

. γ = 1.95 t / m
d

3
OPM

- Natural soil :
. γ = 1.68 t / m

h

. W(N)  = 14.5 %

. γ = 2.85 t / m
S

3

3

- Shear test :

. Cuu = 26 kN /m

- Chemical analysis :

. pH        = 7.3

. SO      =  31 mg / L

2

. ψuu    = 23.99°

2

. Cl         = 85 mg / L-
4
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SIP 2
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construction
site )

EXCAVATION
CONDITION

Classification
according  USCS

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL
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REFER TO THE DESIGN OF
THE STRUCTURE

Observation

 Silty gravel
poorly graded

( GM )

3.70 - 4.00 m

- Consistency   Ic > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 15.10 %

- Shear test :

. Cuu = 14 kN /m

- Chemical analysis :

. pH        = 6.55

. SO      =  11.7 mg / L

- IP :  /

. γ = 1.95 t / m
d

3
2OPM

- Natural soil :
. γ = 1.94 t / m

h

. W(N)  = 17.7 %

. ψuu    = 26.57°

2

. Cl         = 191 mg / L-
4

3

. γ = 2.90 t / m
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Semi rock soil
   Picks and shovels
   can be used.

Texture  on the section of the test pit

vegetable soil (30 cm)

black Silty gravel poorly graded
( 2.0 m)

light reddish gray
 Silty gravel poorly graded
( ± 1.7 m)

GEOLOGICAL  UNIT
 (Without penetrometer test )
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 Vegetable soil

 0.40 - 1.90 m

Black Clayey gravel poorly graded

 0.00 - 0.40 m

REFER TO THE DESIGN OF
THE STRUCTURE

Observation
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- Consistency   Ic = 1.52 > 1 :
 very consistent ground

- Permissible bearing pressure
(from 1.60 m deep) =  50 Mpa

- Compaction Backfill :

. WOPM = 13.80 %

- Shear test :
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- Chemical analysis :
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d
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2
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4

3

. γ = 2.80 t / m
S

3

red Clayey gravel
 poorly graded

 1.90 - 4.00 m

Red Clayey gravel poorly graded
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 4
(new subst.
construction
site )

EXCAVATION
CONDITION

Classification
according  USCS

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL
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REFER TO THE DESIGN OF
THE STRUCTURE

Observation

 Clayey gravel
poorly graded

( GC )

3.50 - 4.00 m Semi rock soil
   Picks and shovels
   can be used.

- Consistency   Ic = 1.34 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 12.80 %

- Shear test :

. Cuu = 10 kN /m

- Chemical analysis :
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. Cl         = 197 mg / L-
4

3

. γ = 2.80 t / m
S

3

Texture  on the section of the test pit

vegetable soil (20 cm)

Red Clayey gravel poorly graded
( ± 3.8 m)

GEOLOGICAL  UNIT
 (Without penetrometer test )
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construction
site )

EXCAVATION
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   can be used.
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according  USCS
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 Vegetable soil

 0.30 - 1.30 m
Black Clayey gravel

 0.00 - 0.30 m

REFER TO THE DESIGN OF
THE STRUCTURE

Observation
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( CI )

3.50 - 4.00 m

 1.30 - 4.00 m
Clayey of intermediate plasticity

- Consistency   Ic = 1.30 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 14.40 %

- Shear test :

. Cuu = 37 kN /m

- Chemical analysis :

. pH        = 6.67

. SO      =  21 mg / L

- IP :  18.1 %

. γ = 1.88 t / m
d

3
2OPM

- Natural soil :
. γ = 1.84 t / m

h

. W(N)  = 16 %

. ψuu    = 19.80°

2

. Cl         = 193 mg / L-
4

3

. γ = 2.80 t / m
S

3

 Clayey of
 intermediate
 plasticity

Semi rock soil

A15-15



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 6
(new subst.
construction
site )

EXCAVATION
CONDITION

Classification
according  USCS

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL
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REFER TO THE DESIGN OF
THE STRUCTURE

Observation

3.50 - 4.00 m

   Picks and shovels
   can be used.

GEOLOGICAL  UNIT
 (Without penetrometer test )

( CI )

 Clayey of
 intermediate
 plasticity

Lateritic zone

- Consistency   Ic = 1.25 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 16.98 %

- Shear test :

. Cuu = 26 kN /m

- Chemical analysis :

. pH        = 5.4

. SO      =  11.2 mg / L

- IP :  18.8 %

. γ = 1.82 t / m
d

3
2OPM

- Natural soil :
. γ = 1.71 t / m

h

. W(N)  = 18 %

. ψuu    = 20.30°

2

. Cl         = 78.8 mg / L-
4

3

. γ = 2.77 t / m
S

3

Texture  on the section of the test pit

vegetable soil (30 cm)

 Clayey of intermediate plasticity
( ± 3.7 m)
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 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 7
(new subst.
construction
site )

EXCAVATION
CONDITION

Classification
according  USCS

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL
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REFER TO THE DESIGN OF
THE STRUCTURE

Observation

3.50 - 4.00 m

   Picks and shovels
   can be used.

GEOLOGICAL  UNIT
 (Without penetrometer test )

( SM )

 Silty sand
poorly graded Lateritic zone

- Consistency   Ic = 1.24 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 14.69 %

- Shear test :

. Cuu = 25 kN /m

- Chemical analysis :

. pH        = 6.31

. SO      =  37 mg / L

- IP :  16 %

. γ = 1.96 t / m
d

3
2OPM

- Natural soil :
. γ = 1.93 t / m

h

. W(N)  = 18.3 %

. ψuu    = 23.75°

2

. Cl         = 134 mg / L-
4

3

. γ = 2.86 t / m
S

3

Texture  on the section of the test pit

 Silty sand poorly graded
( ± 4.0 m)
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B.  15 kV Distribution line Gasogi substation-Nyagasambu
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 1
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

   Picks and shovels
   can be used.

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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0
20
40
60
80
100
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0 0
12 45

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL

20

 Vegetable soil

 0.30 - 2.30 m
Black Silty gravel poorly gradedl

 0.00 - 0.30 m

 2.30 - 4.00 m

Light reddish gray Silty gravel
poorly gradedl

Observation

( Mpa ) ( Kpa )
0

18
60
120
30
33
25
50
53

94
160
85
90
70
110
200
280

 Silty gravel
poorly graded

( GM )

3.70 - 4.00 m
Semi rock soil

- Consistency   Ic > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 12.35 %

- Shear test :

. Cuu = 31 kN /m

- Chemical analysis :

. pH        = 5.9

. SO      =  7.7 mg / L

- IP :  /

. γ = 1.89 t / m
d

3
2OPM

- Natural soil :
. γ = 1.64 t / m

h

. W(N)  = 16.3 %

. ψuu    = 23.03°

2

. Cl         = 92 mg / L-
4

3

. γ = 2.60 t / m
S

3

390
500

95
100

65

150

0.12 120
0.18 180
0.60 600
1.20 1200
0.30 300
0.33 330
0.25 250
0.50 500
0.53 530
0.95 950
1.00 1000
1.50 1500

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 2
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0
10 20

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL

21

 Vegetable soil

 0.30 - 2.30 m
Black Silty gravel poorly gradedl

 0.00 - 0.30 m

 2.30 - 4.00 m

Light reddish gray Silty gravel
poorly gradedl

Observation

( Mpa ) ( Kpa )
0

20
10
75
105
130
150

30
100
160
340
500

 Silty sand
poorly graded

( SM )

1.00 - 2.00 m
Semi rock soil

40
0.10

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

- Consistency   Ic = 1.4 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 13.40 %

- Shear test :

. Cuu = 28 kN /m

- Chemical analysis :

. pH        = 4.62

. SO      =  6.7 mg / L

- IP : 16.8

. γ = 1.92 t / m
d

3
2OPM

- Natural soil :
. γ = 1.72 t / m

h

. W(N)  = 14.6 %

. ψuu    = 25.41°

2

. Cl         = 113.4 mg / L-
4

3

. γ = 2.68 t / m
S

3

   Pneumatique
   hammer

0.20
0.10
0.75
1.05
1.30
1.50

100
200
100
750
1050
1300
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 3
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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360
380
400
420
440
460
480
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520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0
12 25

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL

22

 Vegetable soil

 0.30 - 3.00 m
Black Silty gravel poorly graded

 0.00 - 0.30 m

 3.00 - 4.00 m

Observation

( Mpa ) ( Kpa )
0

5
30
20
15
20
15

45
55
50
48
46

 Silt of low
  plasticity

( ML )

3.60 - 4.00 m
Semi rock soil

50
0.12

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

   Pneumatique
   hammer

- Consistency   Ic > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 14.20 %

- Shear test :

. Cuu = 21 kN /m

- Chemical analysis :

. pH        = 5.12

. SO      =  8.1 mg / L

- IP : /

. γ = 1.83 t / m
d

3
2OPM

- Natural soil :
. γ = 1.63 t / m

h

. W(N)  = 17.2 %

. ψuu    = 29.68°

2

. Cl         = 99.7 mg / L-
4

3

. γ = 2.60 t / m
S

3

48
95
140
160
155
150
180
215
220
260
300
310
350
420

30
65
70
65
50
45
50
45
50
60
65
70
70
70

50075

0.05
0.30
0.20
0.15
0.20
0.15
0.30
0.65
0.70
0.65
0.50
0.45
0.50
0.45
0.50
0.60
0.65
0.70
0.70
0.70
0.75

0
120

50
300
200
150
200
150
300
650
700
650
500
450
500
450
500
600
650
700
700
700
750

 Silt of low plasticity
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 4
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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340
360
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440
460
480
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520
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560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0
30

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL

23

 Vegetable soil

 0.30 - 3.00 m
Black Silty gravel poorly graded

 0.00 - 0.30 m

 3.00 - 4.00 m

Observation

( Mpa ) ( Kpa )
0

Clay of
intermediate
plasticity

( CI )

3.60 - 4.00 m

0.10

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0
100

 Silt of low plasticitySandy soil

   Picks and shovels
   can be used.

- Consistency   Ic = 1.3 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 14.20 %

- Shear test :

. Cuu = 31 kN /m

- Chemical analysis :

. pH        = 6.98

. SO      =  22 mg / L

- IP : 21

. γ = 1.90 t / m
d

3
2OPM

- Natural soil :
. γ = 1.64 t / m

h

. W(N)  = 20.0 %

. ψuu    = 26.57°

2

. Cl         = 159.3 mg / L-
4

3

. γ = 2. 72 t / m
S

3

10
6550
5535
5825
4320
4213
5515
5525
6220
7025
8060
9020
10020
10018
11020
10322
13025
15515
18030
21335
24038
26570
35075
40080
500150

0.50 500
0.35
0.25
0.20

350
250
200
130
150
250
200
250
600
200
200
180
200
220
250
150
300
350
380
700
750
800
1500

0.13
0.15
0.25
0.20
0.25
0.60
0.20
0.20
0.18
0.20
0.22
0.25
0.15
0.30
0.35
0.38
0.70
0.75
0.80
1.50

A15-24



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 5
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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140
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240
260
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320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0
30

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL

24

 Vegetable soil

 0.30 - 1.80 m
Black clay of intermediate plasticity

 0.00 - 0.30 m

 1.80 - 4.00 m

Observation

( Mpa ) ( Kpa )
0

Clay of
intermediate
plasticity

( CI )

1.00 - 2.00 m

0.10

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0
100

Red Clay of intermediate plasticity

   Picks and shovels
   can be used.

10
6550
5535
5825
4320
4213
5515
5525
6220
7025
8060
9020
10020
10018
11020
10322
13025
15515
18030
21335
24038
26570
35075
40080
500150

0.50 500
0.35
0.25
0.20

350
250
200
130
150
250
200
250
600
200
200
180
200
220
250
150
300
350
380
700
750
800
1500

0.13
0.15
0.25
0.20
0.25
0.60
0.20
0.20
0.18
0.20
0.22
0.25
0.15
0.30
0.35
0.38
0.70
0.75
0.80
1.50

Lateritic zone

- Consistency   Ic = 1.32 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 13.80 %

- Shear test :

. Cuu = 18 kN /m

- Chemical analysis :

. pH        = 5.4

. SO      =  16.6 mg / L

- IP : 17.5

. γ = 2.02 t / m
d

3
2OPM

- Natural soil :
. γ = 1.65 t / m

h

. W(N)  = 15.0 %

. ψuu    = 29.03°

2

. Cl         = 77.8 mg / L-
4

3

. γ = 2. 90 t / m
S

3

A15-25



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 6
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0
35

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL

25

 Vegetable soil
 0.00 - 0.30 m

 0.30 - 4.00 m

Observation

( Mpa ) ( Kpa )
0

Clayey of
gravel poorly
graded

( GC )

3.60 - 4.00 m

0.05

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0
50

   Picks and shovels
   can be used.

5

Lateritic zone

- Consistency   Ic = 1.60 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 11.20 %

- Shear test :

. Cuu = 6 kN /m

- Chemical analysis :

. pH        = 4.34

. SO      =  6.7 mg / L

- IP : 15.7

. γ = 2.0 t / m
d

3
2OPM

- Natural soil :
. γ = 1.82 t / m

h

. W(N)  = 14.2 %

. ψuu    = 38.48°

2

. Cl         = 85 mg / L-
4

3

. γ = 2. 68 t / m
S

3

Red Clayey of gravel poorly graded

4215
7030
10580
27080
380100
500150

0.15
0.30
0.80
0.80
1.00
1.50

150
300
800
800
1000
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 7
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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340
360
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620
640
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680
700
720
740
760
780
800
820
840

0 0
23

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL

26

 Vegetable soil
 0.00 - 0.30 m

 0.30 - 4.00 m

Observation

( Mpa ) ( Kpa )
0

Clayey of
gravel poorly
graded

( GC )

3.60 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

   Picks and shovels
   can be used.

15

Lateritic zone

Red Clayey of gravel poorly graded

- Consistency   Ic = 1.67 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 10.0 %

- Shear test :

. Cuu = 14 kN /m

- Chemical analysis :

. pH        = 4.34

. SO      =  6.7 mg / L

- IP : 15.4

. γ = 2.03 t / m
d

3
2OPM

- Natural soil :
. γ = 1.84 t / m

h

. W(N)  = 14.3 %

. ψuu    = 24.23°

2

. Cl         = 85 mg / L-
4

3

. γ = 2. 65 t / m
S

3

4530
8060
5025
10070
12080
20090
280105
325110
360120
400135
500150

150
300
600
250
700
800
900
1050
1100
1200
1350
1500

0.15
0.30
0.60
0.25
0.70
0.80
0.90
1.05
1.10
1.20
1.35
1.50
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 9
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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120
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360
380
400
420
440
460
480
500
520
540
560
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0 0
30

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL

27

 Vegetable soil
 0.00 - 0.50 m

 0.50 - 4.00 m

Observation

( Mpa ) ( Kpa )
0

1.50 - 2.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

   Picks and shovels
   can be used.

20

Lateritic zone

Red Clayey of gravel poorly graded

2000.20

Clay of
intermediate
plasticity

( CI )

- Consistency   Ic = 1.29 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 14.20 %

- Shear test :

. Cuu = 25 kN /m

- Chemical analysis :

. pH        = 7.03

. SO      =  12 mg / L

- IP : 17.7

. γ = 1.9 t / m
d

3
2OPM

- Natural soil :
. γ = 1.78 t / m

h

. W(N)  = 15.0 %

. ψuu    = 29.90°

2

. Cl         = 226.9 mg / L-
4

3

. γ = 2. 72 t / m
S

3

20
90
190
240
360
500

10
55
80
90
100
150

100
550
800
900
1000
1500

0.10
0.55
0.80
0.90
1.00
1.50
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 10
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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 c
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200
220
240
260
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320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0
25

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL

28

 Vegetable soil
 0.00 - 0.30 m

 0.30 - 4.00 m

Observation

( Mpa ) ( Kpa )
0

3.00 - 3.50 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

   Picks and shovels
   can be used.

Lateritic zone

Brown Clayey of gravel poorly
graded

Brown clay of
intermediate
plasticity

( CI )

- Consistency   Ic = 1.21 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 13.20 %

- Shear test :

. Cuu = 17 kN /m

- Chemical analysis :

. pH        = 6.71

. SO      =  14.7 mg / L

- IP : 19.1

. γ = 1.94 t / m
d

3
2OPM

- Natural soil :
. γ = 1.61 t / m

h

. W(N)  = 15.0 %

. ψuu    = 24.90°

2

. Cl         = 196.7 mg / L-
4

3

. γ = 2. 65 t / m
S

3

30
80
130
260
340
500

20
20
50
85
105
120
150

0.20
0.20
0.50
0.85
1.05
1.20
1.50

200
200
500
850
1050
1200
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 11
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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 c
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260
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320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

29

 Vegetable soil
 0.00 - 0.30 m

 1.30 - 4.00 m

Observation

( Mpa ) ( Kpa )
0

3.50 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

   Picks and shovels
   can be used.

Lateritic zone

 Red Clayey gravel poorly
 graded

Clayey of
gravel poorly
graded

( GC )

- Consistency   Ic = 1.59 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 22.22 %

- Shear test :

. Cuu = 21 kN /m

- Chemical analysis :

. pH        = 4.86

. SO      =  5.9 mg / L

- IP : 15.7

. γ = 1.67 t / m
d

3
2OPM

- Natural soil :
. γ = 1.93 t / m

h

. W(N)  = 18.0 %

. ψuu    = 24.94°

2

. Cl         = 120.5 mg / L-
4

3

. γ = 2. 76 t / m
S

3

1510
5545
10070
14060
20085
23060
28090
34080
34060
36070
38065
390100
500150

0.10
0.45
0.70
0.60
0.85
0.60
0.90
0.80
0.60
0.70
0.65
1.00
1.50

100
450
700
600
850
600
900
800
600
700
650
1000
1500

Black Clayey of intermediate
plasticity

 0.30 - 1.30 m
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 12
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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260
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320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

30

 Vegetable soil
 0.00 - 0.50 m

 2.00 - 4.00 m

Observation

( Mpa ) ( Kpa )
0

3.60 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

   Picks and shovels
   can be used.

Lateritic zone

 Red Clayey gravel poorly
 graded

Clayey of
gravel poorly
graded

( GC )

2010
4525
8055
10570
13045
18060
24060
22080
36085
390100
400110
500150

Brown Clayey of intermediate
plasticity

 0.50 - 2.00 m

- Consistency   Ic = 1.63 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 10.40 %

- Shear test :

. Cuu =  1 kN /m

- Chemical analysis :

. pH        = 6.09

. SO      =  12.2 mg / L

- IP : 14.7

. γ = 2.0 t / m
d

3
2OPM

- Natural soil :
. γ = 1.81 t / m

h

. W(N)  = 13.2 %

. ψuu    = 39.18°

2

. Cl         = 178 mg / L-
4

3

. γ = 2. 65 t / m
S

3

0.1
0.25
0.55
0.70
0.45
0.60
0.60
0.80
0.85
1.00
1.10
1.50

100
250
550
700
450
600
600
800
850
1000
1100
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 13
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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 c
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260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

31

 Vegetable soil
 0.00 - 0.50 m

Observation

( Mpa ) ( Kpa )
0

3.60 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

   Picks and shovels
   can be used.

Clayey soil

13

Clay of
intermediate
plasticity

( CI )

- Consistency   Ic = 1.57 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 16.40 %

- Shear test :

. Cuu =  30 kN /m

- Chemical analysis :

. pH        = 6.43

. SO      =  14.4 mg / L

- IP : 21

. γ = 1.77 t / m
d

3
2OPM

- Natural soil :
. γ = 1.62 t / m

h

. W(N)  = 13.3 %

. ψuu    = 25.64°

2

. Cl         = 200.3 mg / L-
4

3

. γ = 2. 60 t / m
S

3

 Clayey of intermediate
  plasticity

 0.50 - 4.00 m

30
60
100

5
15
45
75

135
200

45
90

22060
27580
33075
34080
390100
420125
500150

0.05
0.15
0.45
0.75
0.45
0.90
0.60
0.80
0.75
0.80
1.00
1.25
1.50

50
150
450
750
450
900
600
800
750
800
1000
1250
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 15
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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340
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380
400
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440
460
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500
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540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

32

 Vegetable soil
 0.00 - 0.50 m

Observation

( Mpa ) ( Kpa )
0

3.60 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

   Picks and shovels
   can be used.

Clayey soil

Clay of
intermediate
plasticity

( CI )

 Clayey of intermediate
  plasticity

 0.50 - 4.00 m

- Consistency   Ic = 1.42 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 12.40 %

- Shear test :

. Cuu =  12 kN /m

- Chemical analysis :

. pH        = 7.1

. SO      =  19.4 mg / L

- IP : 16.3

. γ = 2.01 t / m
d

3
2OPM

- Natural soil :
. γ = 1.78 t / m

h

. W(N)  = 13.3 %

. ψuu    = 30.54°

2

. Cl         = 81 mg / L-
4

3

. γ = 2. 75 t / m
S

3

25
43
70
230
390
500

15
30
45
90
125
150

0.15
0.30
0.45
0.90
1.25
1.50

150
300
450
900
1250
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 16
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

33

 Vegetable soil
 0.00 - 0.50 m

Observation

( Mpa ) ( Kpa )
0

3.40 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Clayey of intermediate
  plasticity

 0.50 - 4.00 m

40

Clayey of
gravel poorly
graded

( GC )

Lateritic zone

- Consistency   Ic = 1.63 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 20.60 %

- Shear test :

. Cuu =  17 kN /m

- Chemical analysis :

. pH        = 4.73

. SO      =  62.6 mg / L

- IP : 15.2

. γ = 1.73 t / m
d

3
2OPM

- Natural soil :
. γ = 1.93 t / m

h

. W(N)  = 18 %

. ψuu    = 21.80°

2

. Cl         = 213 mg / L-
4

3

. γ = 2. 80 t / m
S

3

30
120
350
400
500

20
15
80
100
120
150

0.20
0.15
0.80
1.00
1.20
1.50

200
150
800
1000
1200
1500

 Picks and shovels
 can be used;
 preferably use
 pneumatic hammer.
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 17
(15 kV line
Gasogi -
Nyagasambu)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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 c
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0
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40
60
80
100
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

34

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

0.50 - 1.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Black clay
 0.30 - 4.00 m

50

Silt of
intermediate
plasticity

( MI )

Clayey soil

- Consistency   Ic = 1.31 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 19.68 %

- Shear test :

. Cuu =  20 kN /m

- Chemical analysis :

. pH        = 6.81

. SO      =  12.4 mg / L

- IP : 20.1

. γ = 1.78 t / m
d

3
2OPM

- Natural soil :
. γ = 1.76 t / m

h

. W(N)  = 19 %

. ψuu    = 26.57°

2

. Cl         = 186.8 mg / L-
4

3

. γ = 2. 84 t / m
S

3

20
4525
7045
8030
45
45

10
28

50
40

30
8

50
55

8
10

55
50

10
10

60
55

8
8

65
70

15
20

100
120

25
15

150
180

20
40

200
25040

38

270
300

40
50

350
380

55
80

50075

0.10
0.12
0.22
0.15
0.05
0.14
0.15
0.04
0.04
0.05
0.05
0.05
0.04
0.04
0.07
0.10
0.12
0.07
0.10
0.20
0.19
0.20
0.20
0.25
0.27
0.40
0.37

100
120
220
150
50
140
150
40
40
50
50
50
40
40
70
100
120
70
100
200

200
190

200
250
270
400
370

   Picks and shovels
   can be used.
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C.  15 kV Distribution line Gasogi substation-Masaka hospital
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20

19

18

17

15

14

13

12

7(AP4)

5(AP3)

1(AP2)

28(AP9)

21(AP8)

16(AP7)

11(AP6)

10(AP5)

38(AP15)

30(AP10)

47(AP19New)

45(AP18New)44(AP17New)

37(AP15New)

36(AP14New)35(AP13New)
34(AP12New)

31(AP11New)

Muyumbu
EAR Church

EPR Kabuga

G.S Kabuga

BCR Kabuga

EAR Gasogi

Protestant

Protestant

MASJID NUUR

EAR Muyumbu

ADEPR Kabuga

AGAPE Church

ADEPR Kabuga

EER Mbandazi

ADEPR Gisura

ADEPR Munini

Worship Hall

Bethel Church

ADEPR Bukemba

ADEPR Gashure

Eglise Vivante

Eglise de Dieu

ADEPR Mbandazi

Nazareth Church

Bucyemba Center

ADEPR Kampigira

Adventist Church
True Vine Church

Sunchine Academy

Bwiza Cell Office

Eglise Zion Temple

Eden Garden School

Restoration Church

Kabuga High School

Abanyabutayu Church

RIVIERA High School

EER Paroisse Kabuga

Umusozi Wera Church

Solace Health Clinic

Kabuga I Cell Office

Mbandazi Cell Offcie

Burunga Trade Center

Gasagara Cell Offcie

Rudashya Cell Offcie

Kabuga Primary School

Miracle Center Church
Victory Church Kabuga

Court House of Gasabo

Kabuga Police Station

Gasogi Nursery School

Akagarama Hope Church

ORINFOR Gasabo Station

Nyagahinga Cell Office

Bwiza Methodist Church

Itorero ry'Imana Church

Rusororo Primary School

Banque Populaire Kabuga

Eglise Methodiste Libre

Mbandazi Primary School

Poste de Santé Mbandazi
Gisura Adventist Church

Gisharara Village Office

Mbandazi Catholic Church

Ruhangare Primary School

Karubibi Catholic Church

Education InfrastructureEducation Infrastructure
Education Infrastructure

Education Infrastructure

Clinique Soeurs des Anges
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 1
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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240
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280
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320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

37

 Vegetable soil
 0.00 - 0.40 m

Observation

( Mpa ) ( Kpa )
0

3.80 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Black silty gravel poorly graded

 0.40 - 3.40 m

35

( CI )

Lateritic zone

Clay of
intermediate
plasticity

- Consistency   Ic = 1.05 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 17.20 %

- Shear test :

. Cuu = 28 kN /m

- Chemical analysis :

. pH        = 5.11

. SO      =  13 mg / L

- IP :  18.6

. γ = 1.83 t / m
d

3
2OPM

- Natural soil :
. γ = 1.90 t / m

h

. W(N)  = 20.7 %

. ψuu    = 23.51°

2

. Cl         = 122 mg / L-
4

3

. γ = 2.75 t / m
S

3

   Picks and shovels
   can be used.

55
60
65

10
30
25
38

150
240
130
180

100
125
90
120

230
250
350
380
340
500

130
140
135
120
100
150

0.10
0.30
0.25
0.38
1.00
1.25
0.90
1.20
1.30
1.40
1.35
1.20
1.00
1.50

100
300
250
380
1000
1250
900
1200
1300
1400
1350
1200
1000
1500

 Clay of intermediate plasticity
 3.40 - 4.00 m

A15-38



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 3
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

38

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

3.75 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0
100

( SM )
Lateritic zone

Silty sand
poorly graded

   Picks and shovels
   can be used.

700.70
- Consistency   Ic > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 22.40 %

- Shear test :

. Cuu = 9 kN /m

- Chemical analysis :

. pH        = 6.26

. SO      =  59.2 mg / L

- IP :  /

. γ = 1.68 t / m
d

3
2OPM

- Natural soil :
. γ = 1.70 t / m

h

. W(N)  = 20.60 %

. ψuu    = 30.54°

2

. Cl         = 99.3 mg / L-
4

3

. γ = 2.80 t / m
S

3

Silty sand poorly graded

 0.30 - 4.00 m

160
85
180
420
500

123
70
105
125
150

1.23
0.70
1.05
1.25
1.50

700
1230
700
1050
1250
1500

A15-39



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 4
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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 c

m

S
oi

l S
tr

at
ig

ra
ph

y
(o

bs
er

ve
d 

in
th

e 
w

el
l )

0
20
40
60
80
100
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
420
440
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500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

39

 Vegetable soil
 0.00 - 0.80 m

Observation

( Mpa ) ( Kpa )
0

3.50 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0
130

( GC )

Clayey gravel
poorly graded

 0.80 - 4.00 m

100
80
120
260
380

Semi rock soil

- Consistency   Ic = 1.40 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 12.40 %

- Shear test :

. Cuu = 10 kN /m

- Chemical analysis :

. pH        = 6.15

. SO      =  18 mg / L

- IP :  16.4

. γ = 2.02 t / m
d

3
2OPM

- Natural soil :
. γ = 1.98 t / m

h

. W(N)  = 16.30 %

. ψuu    = 26.10°

2

. Cl         = 79 mg / L-
4

3

. γ = 2.78 t / m
S

3

 Picks and shovels
 can be used;
 preferably use
 pneumatic hammer.

Clayey gravel
poorly graded

500

105
85
60
100
140
135
150

1.05
0.85
0.60
1.00
1.40
1.35
1.50

1050
850
600
1000
1400
1350
1500

A15-40



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 5
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

40

 Vegetable soil
 0.00 - 0.50 m

Observation

( Mpa ) ( Kpa )
0

3.70 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

( GM )

Silty gravel
poorly graded

 3.50 - 4.00 m

Semi rock soil
 Picks and shovels
 can be used;
 preferably use
 pneumatic hammer.

Silty gravel poorly graded

- Consistency   Ic > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 10.62 %

- Shear test :

. Cuu = 4 kN /m

- Chemical analysis :

. pH        = 5.79

. SO      =  7.6 mg / L

- IP :  /

. γ = 2.03 t / m
d

3
2OPM

- Natural soil :
. γ = 1.72 t / m

h

. W(N)  = 14 %

. ψuu    = 27.02°

2

. Cl         = 78 mg / L-
4

3

. γ = 2.70 t / m
S

3

 0.50 - 3.50 m

Clayey gravel
poorly graded

45
48
45
45
110
120
240
300
170
250
400
500

30
35
35
33
65
75
100
123
80
130
140
150

0.30
0.35
0.35
0.33
0.65
0.75
1.00
1.23
0.80
1.30
1.40
1.50

300
350
350
330
650
750
1000
1230
800
1300
1400
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 6
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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 c
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340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

41

 Vegetable soil
 0.00 - 0.50 m

Observation

( Mpa ) ( Kpa )
0

3.60 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

( GM )

Silty gravel
poorly graded

 3.00 - 4.00 m

Semi rock soil
 Picks and shovels
 can be used.

Silty gravel poorly graded

 0.50 - 3.00 m

Clayey gravel
poorly graded

20
- Consistency   Ic = 1.38 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 11.36 %

- Shear test :

. Cuu = 14 kN /m

- Chemical analysis :

. pH        = 7.1

. SO      =  9.4 mg / L

- IP :  15.2

. γ = 2.02 t / m
d

3
2OPM

- Natural soil :
. γ = 1.90 t / m

h

. W(N)  = 18 %

. ψuu    = 25.41°

2

. Cl         = 201.7 mg / L-
4

3

. γ = 2.72 t / m
S

3

55
60
62
64
72

10
25
27
25
2525
22

80
90
90
100
140
180

17
25
45
45
30
40

200
200
150
280
350
500

45
30
25
70
130
150

0.10
0.25
0.27
0.25
0.25
0.22
0.17
0.25
0.45
0.45
0.30
0.40
0.45
0.30
0.25
0.70
1.30
1.50

100
250
270
250
25250
220
170
250
450
450
300
400
450
300
250
700
1300
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 8
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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440
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580
620
640
660
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700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

42

 Vegetable soil
 0.00 - 0.40 m

Observation

( Mpa ) ( Kpa )
0

3.80 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

( GM )

Silty gravel
poorly graded Sandy soil

 Picks and shovels
 can be used.

Silty gravel poorly graded

 0.40 - 4.00 m

20
- Consistency   Ic > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 10.40 %

- Shear test :

. Cuu = 4 kN /m

- Chemical analysis :

. pH        = 5.22

. SO      =  5 mg / L

- IP :  /

. γ = 2.06 t / m
d

3
2OPM

- Natural soil :
. γ = 1.63 t / m

h

. W(N)  = 18.3 %

. ψuu    = 25.70°

2

. Cl         = 85 mg / L-
4

3

. γ = 2.77 t / m
S

3

100
80
290
360
500

15
85
55
110
130
150

0.15
0.85
0.55
1.10
1.30
1.50

150
850
550
1100
1300
1500

A15-43



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 9
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT

D
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180
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220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

43

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

3.70 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

( GC )

Clayey gravel
poorly graded

 Picks and shovels
 can be used.

Clayey gravel poorly graded

 0.30 - 4.00 m

Semi rock soil

- Consistency   Ic = 1.38 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 15.20 %

- Shear test :

. Cuu = 20 kN /m

- Chemical analysis :

. pH        = 6.75

. SO      =  9.2 mg / L

- IP :  16.5

. γ = 1.94 t / m
d

3
2OPM

- Natural soil :
. γ = 1.88 t / m

h

. W(N)  = 17.3 %

. ψuu    = 23.75°

2

. Cl         = 226.9 mg / L-
4

3

. γ = 2.88 t / m
S

3

45
40
105
205
350
400
500

20
18
70
110
135
140
150

0.20
0.18
0.70
1.10
1.35
1.40
1.50

200
180
700
1100
1350
1400
1500

A15-44



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 10
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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220
240
260
280
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320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

44

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

3.70 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Picks and shovels
 can be used.

 0.30 - 4.00 m

50

( CI )

Clay of
intermediate
plasticity

Lateritic zone

- Consistency   Ic = 1.11 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 18.40 %

- Shear test :

. Cuu = 38 kN /m

- Chemical analysis :

. pH        = 6.83

. SO      =  8.8 mg / L

- IP :  19.9

. γ = 1.82 t / m
d

3
2OPM

- Natural soil :
. γ = 1.87 t / m

h

. W(N)  = 22.3 %

. ψuu    = 21.31°

2

. Cl         = 199.4 mg / L-
4

3

. γ = 2.78 t / m
S

3

Clay of intermediate plasticity

60
80
100
70
70
90
110
130

20
40
55
50
25
35
3535
30
25

0.20
0.40
0.55
0.50
0.25
0.35
0.35
0.30
0.25

200
400
550
500
250
350
350
300
250

125
135
150
135
180
185
250

23
22
28
28
30
35
60

300
280
330
310
290
330
340
400
500

55
40
90
55
55
73
138
143
150

0.23
0.22
0.28
0.28
0.30
0.35
0.60
0.55
0.40
0.90
0.55
0.55
0.73
1.38
1.43
1.50

230
220
280
280
300
350
600
550
400
900
550
550
730
1380
1430
1500

A15-45



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 12
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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340
360
380
400
420
440
460
480
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520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

45

 Vegetable soil
 0.00 - 0.50 m

Observation

( Mpa ) ( Kpa )
0

3.50 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Picks and shovels
 can be used.

 0.50 - 4.00 m

( CI )

Clay of
intermediate
plasticity

Lateritic zone

- Consistency   Ic = 1.11 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 18.40 %

- Shear test :

. Cuu = 38 kN /m

- Chemical analysis :

. pH        = 6.83

. SO      =  8.8 mg / L

- IP :  19.9

. γ = 1.82 t / m
d

3
2OPM

- Natural soil :
. γ = 1.87 t / m

h

. W(N)  = 22.3 %

. ψuu    = 21.31°

2

. Cl         = 199.4 mg / L-
4

3

. γ = 2.78 t / m
S

3

Clay of intermediate plasticity

30
60
80
80
130
200
250
280
360
400
500

10
50
45
55
60
90
95
90
100
145
150

0.10
0.50
0.45
0.55
0.60
0.90
0.95
0.90
1.00
1.45
1.50

100
500
450
550
600
900
950
900
1000
1450
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 13
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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260
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320
340
360
380
400
420
440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

46

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

3.60 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Picks and shovels
 can be used.

 0.30 - 4.00 m

( CI )

Clay of
intermediate
plasticity

Clay of intermediate plasticity

80

Clayey soil

- Consistency   Ic = 1.12 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 20.0 %

- Shear test :

. Cuu = 45 kN /m

- Chemical analysis :

. pH        = 6.64

. SO      =  12.2 mg / L

- IP :  20.7

. γ = 1.73 t / m
d

3
2OPM

- Natural soil :
. γ = 1.70 t / m

h

. W(N)  = 21.0 %

. ψuu    = 20.30°

2

. Cl         = 213.1 mg / L-
4

3

. γ = 2.77 t / m
S

3

100
130
160
90
70
65
80
95

60
85
95
100
40
30
25
28
30

100
140
155
180
260
300
280
290
313
330
360

25
30
30
40
70
75
40
40
45
85
75

365
340
350
300
350
405
500

70
85
95
120
123
130
150

0.60
0.85
0.95
1.00
0.40
0.30
0.25
0.28
0.30
0.25
0.30
0.30
0.40
0.70
0.75
0.40
0.40
0.45
0.85
0.75
0.70
0.85
0.95
1.20
1.23
1.30
1.50

600
850
950
1000
400
300
250
280
300
250
300
300
400
700
750
400
400
450
850
750
700
850
950
1200
1230
1300
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 15
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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360
380
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440
460
480
500
520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

47

 Vegetable soil
 0.00 - 0.60 m

Observation

( Mpa ) ( Kpa )
0

3.80 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Picks and shovels
 can be used.

 0.60 - 4.00 m

( CI )

Clay of
intermediate
plasticity

Clay of intermediate plasticity

80

Clayey soil

- Consistency   Ic = 1.45 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 18.0 %

- Shear test :

. Cuu = 41 kN /m

- Chemical analysis :

. pH        = 6.55

. SO      =  9.7 mg / L

- IP :  20.7

. γ = 1.78 t / m
d

3
2OPM

- Natural soil :
. γ = 1.61 t / m

h

. W(N)  = 14.9 %

. ψuu    = 26.10°

2

. Cl         = 218.5 mg / L-
4

3

. γ = 2.75 t / m
S

3

125
300
370
400
500

55
45
100
120
140
150

(with laterit)

0.55
0.45
1.00
1.20
1.40
1.50

550
450
1000
1200
1400
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 16
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

48

 Vegetable soil  0.00 - 0.25 m

Observation

( Mpa ) ( Kpa )
0

3.40 - 4.00 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Picks and shovels
 can be used.

 0.25 - 4.00 m

( CI )

Clay of
intermediate
plasticity

Clay of intermediate plasticity

Lateritic zone

- Consistency   Ic = 1.15 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 20.40 %

- Shear test :

. Cuu = 39 kN /m

- Chemical analysis :

. pH        = 4.91

. SO      =  6.9 mg / L

- IP :  19.2

. γ = 1.77 t / m
d

3
2OPM

- Natural soil :
. γ = 1.69 t / m

h

. W(N)  = 20.3 %

. ψuu    = 22.29°

2

. Cl         = 113.3 mg / L-
4

3

. γ = 2.84 t / m
S

3

90
120
140
260
380
420
500

60
43
75
93
110
120
150

0.60
0.43
0.75
0.93
1.10
1.20
1.50

600
430
750
930
1100
1200
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 17
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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340
360
380
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440
460
480
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520
540
560
580
620
640
660
680
700
720
740
760
780
800
820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit ) EXCAVATED SOIL

49

 Vegetable soil  0.00 - 0.25 m

Observation

( Mpa ) ( Kpa )
0

2.50 - 3.50 m

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Picks and shovels
 can be used.

 0.40 - 4.00 m

( CI )

Clay of
intermediate
plasticity

Clay of intermediate plasticity

- Consistency   Ic = 1.55 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 15.65 %

- Shear test :

. Cuu = 19 kN /m

- Chemical analysis :

. pH        = 6.49

. SO      =  11.7 mg / L

- IP :  15.7

. γ = 1.87 t / m
d

3
2OPM

- Natural soil :
. γ = 1.63 t / m

h

. W(N)  = 13.5 %

. ψuu    = 31.59°

2

. Cl         = 208.4 mg / L-
4

3

. γ = 2.75 t / m
S

3

90
70
65
80
63
70
80
60
50
70
90

55
50
45
50
40
30
35
30
25
30
40

110
120
150
165
223
230
230
255
280
300
305
325
383
390
420
500

50
60
65
65
70
50
55
65
60
63
60
70
83
100
115
150

Clayey soil

0.55
0.50
0.45
0.50
0.40
0.30
0.35
0.30
0.25
0.30
0.40
0.50
0.60
0.65
0.65
0.70
0.50
0.55
0.65
0.60
0.63
0.60
0.70
0.83
1.00
1.15
1.50

550
500
450
500
400
300
350
300
250
300
400
500
600
650
650
700
500
550
650
600
630
600
700
830
1000
1150
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 18
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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720
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780
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820
840

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATED SOIL

50

 Vegetable soil
 0.00 - 0.25 m

Observation

( Mpa ) ( Kpa )
0

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Picks and shovels
 can be used.

 0.25 - 4.00 m

( CI )

Clay of
intermediate
plasticity

Clay of intermediate plasticity

65
- Consistency   Ic = 1.55 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 15.20 %

- Shear test :

. Cuu = 21 kN /m

- Chemical analysis :

. pH        = 4. 94

. SO      =  65.2 mg / L

- IP :  16.4

. γ = 1.84 t / m
d

3
2OPM

- Natural soil :
. γ = 1.73 t / m

h

. W(N)  = 15 %

. ψuu    = 26.79°

2

. Cl         = 102.2 mg / L-
4

3

. γ = 2.70 t / m
S

3

62
56
42
60
60
45
63
50
80
80

50
25
20
20
25
30
20
30
40
40
35

100
125
150
180
180
240
235
245
270
280
310
320
330
400
500

50
65
55
70
63
70
65
35
65
62
65
70
80
100
150

Clayey soil :

0.50
0.25
0.20
0.20
0.25
0.30
0.20
0.30
0.40
0.40
0.35
0.50
0.65
0.55
0.70
0.63
0.70
0.65
0.35
0.65
0.62
0.65
0.70
0.80
1.00
1.50

500
250
200
200
250
300
200
300
400
400
350
500
650
550
700
630
700
650
350
650
620
650
700
800
1000
1500

Visual
observation Soil of the

same physical
& mechanical
nature as the
soil of the
Sip 17
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 19
(15 kV line
Gasogi -
 Masaka)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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720
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780
800
820
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0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATED SOIL

51

 Vegetable soil  0.00 - 0.20 m

Observation

( Mpa ) ( Kpa )
0

GROUND  LEVEL

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF POST FIXING  .

PLAN

ELEVATION

Reinforced
concrete

Steel Pole

Steel Pole

0

 Picks and shovels
 can be used.

 0.20 - 4.00 m

( CI )

Clay of
intermediate
plasticity

Clay of intermediate plasticity

70

Clayey zone :

- Consistency   Ic = 1.17 > 1
 very consistent ground

- Compaction Backfill :

. WOPM = 19.40 %

- Shear test :

. Cuu = 48 kN /m

- Chemical analysis :

. pH        = 5.72

. SO      =  4.2 mg / L

- IP :  19.0

. γ = 1.70 t / m
d

3
2OPM

- Natural soil :
. γ = 1.70 t / m

h

. W(N)  = 21 %

. ψuu    = 19.29°

2

. Cl         = 63.8 mg / L-
4

3

. γ = 2.68 t / m
S

3

60
55
40
38
35
60
80
80
90
100
160
230
300
360
400
500

20
30
25
20
18
20
35
40
45
40
55
65
80
95
100
110
120

0.20
0.30
0.25
0.20
0.18
0.20
0.35
0.40
0.45
0.40
0.55
0.65
0.80
0.95
1.00
1.10
1.20

200
300
250
200
180
200
350
400
450
400
550
650
800
950
1000
1100
1200Visual

observation
Soil of the
same physical
& mechanical
nature as the
soil of the
Sip 17
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D.  Reconstruction of transmission 110 kV line Jabana-Birembo
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ROUTE 1 : 110kV LINE JABANA- BIREMBO
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Towers X Y
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SOIL INVESTIGATION
ROUTE 1 : 110kV  LINE JABANA - BIREMBO
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 176
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

54

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

0.50 - 1.00 m

0

   Picks and shovels
   can be used.

Clay of
intermediate
plasticity

( CI )

 Clayey of intermediate
  plasticity

 0.30 - 4.00 m

20

Swampy area

- Consistency   Ic = 1.16 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 17.32 %

- Shear test :

. Cuu = 48 kN /m

- Chemical analysis :

. pH        = 6.64

. SO      =  111 mg / L

- IP :  19.3

. γ = 1.83 t / m
d

3
2OPM

- Natural soil :
. γ = 1.71 t / m

h

. W(N)  = 19.7 %

. ψuu    = 22.05°

2

. Cl         = 257.1 mg / L-
4

3

. γ = 2.81 t / m
S

3

20
23
25
27
27
33
35
45
50
60
80
80
85
90

12
12
14
18
20
18
20
25
35
40
50
60
70
70
70

100
110
125
145
150
110
155
165
160
120
180

50
55
60
70
50
40
15
20
12
15
45

190
190
200
210
280
300
350
360
380
500

50
20
30
55
80
20
100
105
120
150

0.06
0.06
0.07
0.09
0.10
0.09
0.10
0.12
0.17
0.20
0.25
0.30
0.35
0.35
0.35
0.25
0.27
0.30
0.35
0.25
0.20
0.07
0.10
0.06
0.07
0.22
0.25
0.10
0.15
0.27
0.40
0.10
0.50
0.50
0.60
0.75

60
60
70
90
10
90
100
120
170
200
250
300
350
350
350
250
270
300
350
250
200
70
100
60
70
220
250
100
150
270
400
100
500
500
600
750

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

 ( -1.20 m)

A15-55



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 177
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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240
260
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320
340
360
380
400
420
440
460
480
500
520
540
560
580
600
620
640
660
680
700
720
740
760
780
800
820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

55

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

0.50 - 1.00 m

0

   Picks and shovels
   can be used.

Clay of
intermediate
plasticity

( CI )

 Clayey of intermediate
  plasticity

 0.30 - 4.00 m

Swampy area

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

 ( -1.20 m)

- Consistency   Ic = 1.33 > 1 :
 very consistent ground

- Compaction Backfill :

. WOPM = 18.98 %

- Shear test :

. Cuu = 41 kN /m

- Chemical analysis :

. pH        = 6.52

. SO      =  125 mg / L

- IP :  20.7

. γ = 1.81 t / m
d

3
2OPM

- Natural soil :
. γ = 1.80 t / m

h

. W(N)  = 15.7 %

. ψuu    = 19.03°

2

. Cl         = 283.6 mg / L-
4

3

. γ = 2.82 t / m
S

3

35
33
35
38
38
38
39
40
42
42
45
50
54
55
70
68
80
92

20
19
18
21
20
19
21
22
22
25
27
32
35
37
47
49
52
57

100
100
95
80
90
90
95
100
140
150
150
200
230
255
270
290
380
420
500

67
57
47
52
52
50
57
62
53
60
50
70
80
85
90
80
90
100
150

0.10
0.09
0.09
0.10
0.10
0.09
0.10
0.11
0.11
0.12
0.13
0.16
0.17
0.18
0.23
0.24
0.26
0.28
0.33
0.28
0.23
0.26
0.26
0.25
0.28
0.31
0.26
0.30
0.25
0.35
0.40
0.42
0.45
0.40
0.45
0.50
0.75

100
90
90
100
100
90
100
110
110
120
130
160
170
180
230
240
260
280
330
280
230
260
260
250
280
310
260
300
250
350
400
420
450
400
450
500
750

A15-56



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 178
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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80
100
120
140
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180
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240
260
280
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320
340
360
380
400
420
440
460
480
500
520
540
560
580
600
620
640
660
680
700
720
740
760
780
800
820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

56

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

1.50 - 2.00 m

0

   Picks and shovels
   can be used.

Silt of low
plasticity

( ML )

 Silt of low plasticity
 0.30 - 4.00 m

Swampy area

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

 ( -3.00 m)

35
- Consistency   Ic < 1 :
 soft soil

- Compaction Backfill :

. WOPM = 22.0 %

- Shear test :

. Cuu = 10 kN /m

- Chemical analysis :

. pH        = 7.04

. SO      =  70 mg / L

- IP :  /

. γ = 1.69 t / m
d

3
2OPM

- Natural soil :
. γ = 1.62 t / m

h

. W(N)  = 17.4 %

. ψuu    = 26.79°

2

. Cl         = 85 mg / L-
4

3

. γ = 2.77 t / m
S

3

39
41
41
46
51
49
51
59
66
63
66
55
61
71
81
76

6
10
8
15
20
25
15
20
25
13
20
20
15
20
30
40
40
40
40
38
40
48
45
50
55
60
65
60
60
70
30
10
15
20
30
30
40
100
140
150 500

380
250

71
69
51
76
81
79
86
83
91
89
85
82
80
95
90
90
100
110
115
150

0.03
0.05
0.04
0.07
0.10
0.12
0.07
0.10
0.12
0.06
0.10
0.10
0.07
0.10
0.15
0.20
0.20
0.20
0.20
0.14
0.20
0.24
0.22
0.25
0.27
0.30
0.32
0.30
0.30
0.35
0.15
0.05
0.07

0.15
0.15

0.10

0.20
0.50
0.70
0.75

30
50
40
70
100
120
70
100
120
60
100
100
70
100
150
200
200
200
200
140
200
240
220
250
270
300
320
300
300
350
150
50
70

150
150

100

200
500
700
750

A15-57



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 180
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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180
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220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600
620
640
660
680
700
720
740
760
780
800
820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

57

 Vegetable soil
 0.00 - 0.40 m

Observation

( Mpa ) ( Kpa )
0

3.70 - 4.00 m

0

   Picks and shovels
   can be used.

Silt of
intermediate
plasticity

( MI )

 Silt of intermediate
  plasticity

 0.40 - 4.00 m

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

40

Sandy soil

- Compaction Backfill :

. WOPM = 14.36 %

- Shear test :

. Cuu = 20 kN /m

- Chemical analysis :

. pH        = 6.2

. SO      =  8.4 mg / L

- IP :  17.3

. γ = 1.87 t / m
d

3
2OPM

- Natural soil :
. γ = 1.80 t / m

h

. W(N)  = 16 %

. ψuu    = 24.23°

2

. Cl         = 81 mg / L-
4

3

. γ = 2.80 t / m
S

3

- Consistency   Ic = 1.51 > 1 :
 very consistent ground

80
65
180
360
400
500

20
65
40
100
120
130
150

0.20
0.65
0.40
1.00
1.20
1.30
1.50

200
650
400
1000
1200
1300
1500

A15-58



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 181
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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380
400
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540
560
580
600
620
640
660
680
700
720
740
760
780
800
820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

58

 Vegetable soil
 0.00 - 0.40 m

Observation

( Mpa ) ( Kpa )
0

3.40 - 4.00 m

0

   Picks and shovels
   can be used.

 0.40 - 4.00 m

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

40

Sandy soil

25

Clay of
intermediate
plasticity

( CI )

- Compaction Backfill :

. WOPM = 15.20 %

- Shear test :

. Cuu = 31 kN /m

- Chemical analysis :

. pH        = 6.55

. SO      =  34 mg / L

- IP :  21.1

. γ = 1.94 t / m
d

3
2OPM

- Natural soil :
. γ = 1.68 t / m

h

. W(N)  = 16 %

. ψuu    = 23.75°

2

. Cl         = 145 mg / L-
4

3

. γ = 2.64 t / m
S

3

- Consistency   Ic = 1.33 > 1 :
 very consistent ground

Clay of  intermediate plasticity

60
140
230
320
360
400
500

30
80
90
100
120
140
150

0.25
0.30
0.80
0.90
1.00
1.20
1.40
1.50

250
300
800
900
1000
1200
1400
1500

A15-59



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 182
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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700
720
740
760
780
800
820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

59

 Vegetable soil
 0.00 - 0.40 m

Observation

( Mpa ) ( Kpa )
0

3.80 - 4.00 m

0

   Picks and shovels
   can be used.

 0.40 - 4.00 m

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

20

Sandy soil

Clay of
intermediate
plasticity

( CI )

Clay of  intermediate plasticity

- Compaction Backfill :

. WOPM = 16.87 %

- Shear test :

. Cuu = 38 kN /m

- Chemical analysis :

. pH        = 6.13

. SO      =  13.7 mg / L

- IP :  21.5

. γ = 1.79 t / m
d

3
2OPM

- Natural soil :
. γ = 1.86 t / m

h

. W(N)  = 20.7 %

. ψuu    = 23.03°

2

. Cl         = 101 mg / L-
4

3

. γ = 2.67 t / m
S

3

- Consistency   Ic = 1.14 > 1 :
 very consistent ground

65
90
70
245
290
350
420
500

10
35
50
45
80
90
100
130
150

0.10
0.35
0.50
0.45
0.80
0.90
1.00
1.30
1.50

100
350
500
450
800
900
1000
1300
1500

A15-60



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 184
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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700
720
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780
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820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

60

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

3.50 - 4.00 m

0

   Picks and shovels
   can be used.

 0.30 - 4.00 m

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

100

Clay of
intermediate
plasticity

( CI )

Clay of  intermediate plasticity

Clayey soil

- Compaction Backfill :

. WOPM = 19.0 %

- Shear test :

. Cuu = 35 kN /m

- Chemical analysis :

. pH        = 6.22

. SO      =  28 mg / L

- IP :  19.1

. γ = 1.79 t / m
d

3
2OPM

- Natural soil :
. γ = 1.82 t / m

h

. W(N)  = 21.5 %

. ψuu    = 22.54°

2

. Cl         = 151 mg / L-
4

3

. γ = 2.79 t / m
S

3

- Consistency   Ic = 0.97 < 1 :
 consistent ground

125
140
160
60
50
45
50
45
100
123
150
180
220
250
280
320
380
500

85
90
95
100
30
25
20
30
30
80
80
75
85
90
100
95
100
115
150

0.85
0.90
0.95
1.00
0.30
0.25
0.20
0.30
0.30
0.80
0.80
0.75
0.85
0.90
1.00
0.95
1.00
1.15
1.50

850
900
950
1000
300
250
200
300
300
800
800
750
850
900
1000
950
1000
1150
1500

A15-61



 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 186
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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780
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820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

61

 Vegetable soil
 0.00 - 0.50 m

Observation

( Mpa ) ( Kpa )
0

3.70 - 4.00 m

0

   Picks and shovels
   can be used.

 0.50 - 4.00 m

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

Clayey gravel
poorly grded

( GC )
Lateritic zone

- Compaction Backfill :

. WOPM = 15.88 %

- Shear test :

. Cuu = 23 kN /m

- Chemical analysis :

. pH        = 6.44

. SO      =  68.4 mg / L

- IP :  16.4

. γ = 1.93 t / m
d

3
2OPM

- Natural soil :
. γ = 1.90 t / m

h

. W(N)  = 18.4 %

. ψuu    = 26.57°

2

. Cl         = 113.4 mg / L-
4

3

. γ = 2.90 t /m
S

3

- Consistency   Ic = 1.52 > 1 :
 very consistent ground

Clayey gravel poorly grded

25
35
70
55
290
420
500

10
20
45
30
105
135
150

0.10
0.20
0.45
0.30
1.05
1.35
1.50

100
200
450
300
1050
1350
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 187
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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420
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460
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560
580
600
620
640
660
680
700
720
740
760
780
800
820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

62

 Vegetable soil
 0.00 - 0.20 m

Observation

( Mpa ) ( Kpa )
0

3.60 - 4.00 m

0

   Picks and shovels
   can be used.

 0.20 - 4.00 m

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

( CI )

20

Clayey soil

Clay of
intermediate
plasticity

- Compaction Backfill :

. WOPM = 16.54 %

- Shear test :

. Cuu = 39 kN /m

- Chemical analysis :

. pH        = 5.42

. SO      =  10.9 mg / L

- IP :  19.6

. γ = 1.87 t / m
d

3
2OPM

- Natural soil :
. γ = 1.72 t / m

h

. W(N)  = 19.0 %

. ψuu    = 20.56°

2

. Cl         = 92.2 mg / L-
4

3

. γ = 2.85 t /m
S

3

- Consistency   Ic = 1.28 > 1 :
 very consistent ground

Clay of intermediate plasticity

45
110
270
380
410
500

15
25
65
100
105
130
150

0.15
0.25
0.65
1.00
1.05
1.30
1.50

150
250
650
1000
1050
1300
1500
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 189
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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400
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440
460
480
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540
560
580
600
620
640
660
680
700
720
740
760
780
800
820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

63

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

3.50 - 4.00 m

0

   Picks and shovels
   can be used.

 0.30 - 4.00 m

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

( SC )

Clayey sand
poorly graded

- Compaction Backfill :

. WOPM = 14.40 %

- Shear test :

. Cuu = 37 kN /m

- Chemical analysis :

. pH        = 7.24

. SO      =  65.9 mg / L

- IP :  17.2

. γ = 1.97 t / m
d

3
2OPM

- Natural soil :
. γ = 1.80 t / m

h

. W(N)  = 16.0 %

. ψuu    = 22.29°

2

. Cl         = 70.9 mg / L-
4

3

. γ = 2.85 t /m
S

3

- Consistency   Ic = 1.28 > 1 :
 very consistent ground

Clayey sand poorly graded

63
73
68
63
46
48
53
46
53
48
93
100
130
95
130
95
100
130
150
250
500

42
47
42
37
27
37
32
27
32
27
72
57
72
77
67
77
52
47
82
130
150

0.22
0.23
0.21
0.18
0.13
0.18
0.16
0.13
0.16
0.13
0.36
0.28
0.36
0.38
0.33
0.38
0.26
0.23
0.41
0.65
0.75

220
230
210
180
130
180
160
130
160
130
360
280
360
380
330
380
260
230
410
650
750

Sandy soil &
Swampy area

 ( -3.50 m)
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 190
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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580
600
620
640
660
680
700
720
740
760
780
800
820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

64

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

3.00 - 3.50 m

0

   Picks and shovels
   can be used.

 0.30 - 4.00 m

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

( SC )

Clayey sand
poorly graded

Clayey sand poorly graded

62460.23

Sandy soil &
Swampy area

 ( -3.50 m)

- Compaction Backfill :

. WOPM = 17.01 %

- Shear test :

. Cuu = 22 kN /m

- Chemical analysis :

. pH        = 4.81

. SO      =  62.6 mg / L

- IP :  18.2

. γ = 1.88 t / m
d

3
2OPM

- Natural soil :
. γ = 2.01 t / m

h

. W(N)  = 16.0 %

. ψuu    = 25.64°

2

. Cl         = 99.3 mg / L-
4

3

. γ = 2.88 t /m
S

3

- Consistency   Ic = 1.30 > 1 :
 very consistent ground

52
47
45
42
62
55
82
97
102
110
125
180
200
220
235
260
380
500

39
36
26
21
43
31
61
71
71
81
91
101
71
91
91
95
105
150

0.19
0.18
0.13
0.10
0.21
0.15
0.30
0.30
0.35
0.40
0.45
0.50
0.35
0.45
0.45
0.47
0.52
0.75

230
190
180
130
100
210
150
300
300
350
400
450
500
350
450
450
470
520
750
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 195
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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340
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380
400
420
440
460
480
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560
580
600
620
640
660
680
700
720
740
760
780
800
820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

65

 Vegetable soil
 0.00 - 0.30 m

Observation

( Mpa ) ( Kpa )
0

3.60 - 4.00 m

0

   Picks and shovels
   can be used.

 0.30 - 4.00 m

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

( SC )

Clayey sand
poorly graded

Clayey sand poorly graded

35

Sandy soil &
Swampy area

- Compaction Backfill :

. WOPM = 16.40 %

- Shear test :

. Cuu = 18 kN /m

- Chemical analysis :

. pH        = 4.81

. SO      =  62.6 mg / L

- IP :  16.5

. γ = 1.91 t / m
d

3
2OPM

- Natural soil :
. γ = 1.97 t / m

h

. W(N)  = 16.6 %

. ψuu    = 27.70°

2

. Cl         = 99.3 mg / L-
4

3

. γ = 2.88 t /m
S

3

- Consistency   Ic = 1.44 > 1 :
 very consistent ground

45
30
125
160
420
500

25
20
15
90
100
120
150

250
200
150
900
1000
1200
1500

0.25
0.20
0.15
0.90
1.00
1.20
1.50
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 Soil
investigation
 point

ENGINEERING PROPERTIES

FOUNDATION  TYPE

SIP 196
(110 kV line
Jabana -
Birembo)

EXCAVATION
CONDITION

Classification
according  USCS

GEOLOGICAL  UNIT

GEOTECHNICAL  BEARING
  CAPACITIES

Allowable
 ULS  *

    ( Mpa )
Ultimate

    ( Mpa )

Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking

DESCRIPTION OF THE PIT
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400
420
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460
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580
600
620
640
660
680
700
720
740
760
780
800
820

0 0

 * ULS : Ultimate Limit State

Extraction
depth of the
sample

EXCAVATION ( test pit )
EXCAVATED SOIL

66

 Vegetable soil
 0.00 - 0.50 m

Observation

( Mpa ) ( Kpa )
0

3.70 - 4.00 m

0

   Picks and shovels
   can be used.

 0.50 - 4.00 m

Main reinforcement

Concrete : C16/20

Steel  : 500 Mpa

 GOOD SOIL ( 110 kV line )  : REINFORCED SQUARE OR CIRCULAR
                                          CONCRETE SHAFT WITH SLAB

Coating  : 0.05 m

GROUND  LEVEL

B m x B m

H m

0.30 m

Slab anchors

Shear reinforcement

Slab reinforcement
upper face

Slab reinforcement
lower face

Lean concrete
(5 cm)

B m

B m

D ≈ 0.9 m

≈ 0.5 m

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING  .

( CI )

40

Sandy soil

- Compaction Backfill :

. WOPM = 16.21 %

- Shear test :

. Cuu = 30 kN /m

- Chemical analysis :

. pH        = 6.11

. SO      =  24 mg / L

- IP :  20.26

. γ = 1.89 t / m
d

3
2OPM

- Natural soil :
. γ = 1.89 t / m

h

. W(N)  = 18.8 %

. ψuu    = 25.41°

2

. Cl         = 202.4 mg / L-
4

3

. γ = 2.81 t /m
S

3

- Consistency   Ic = 1.13 > 1 :
 very consistent ground

Clay of
intermediate
plasticity

Clay of intermediate plasticity

65
45
120
200
300
380
500

30
40
25
75
95
100
110
150

0.30
0.40
0.25
0.75
0.95
1.00
1.10
1.50

300
400
250
750
950
1000
1100
1500
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GENERAL  CONCLUSIONV.

 1 ) Soil as support structure.

            The presence of clay being general in all the soil structures we have studied ; caution is importante
 in defining the bearing capacity of each lot.

 2 ) Soil as building material.

Set up by backfill, soils must protect the works of all lifting and overturn.

The characteristics data from these studies attribute those qualities to examined soils ; indeed :

- The dry density  γd OPM  ≥ 1.67 t /m3

- The internal friction angle is greater than 20 ° for the majority of points
   ( the shear strength is proportional to soil consolidation).

- The unconfined compressive strength gives good resistances ( ≥ 1.48 Mpa ) to the compression
  pressure and good density (  ≥ 1.71 t / m3 ).
- No soil presents no aggression against cement ( 4.62 ≤  pH ≤  7.3 ).

3) All the results of the tests imposed on soils allows  to classify them into three categories :

  a. Good soil, including :
       - Clay of Intermediate plasticity ,
       - Silty Sand ,
       - Clayey Sand .

 b. Soft rock, including :
     - weathered rock,
     - silty gravel,
     - clayey gravel,
     - semi rock soil.

 Instead of the safety coefficient of 0.33 used by the laboratory ; we propose a coefficient of 0.01 which
 takes account of this harmful presence, in a tropical environment.
Indeed, if these studies were carried out during the dry season, the works will be carried out in all
seasons and any earthwork will be confronted to a presence of water large enough in the rainy season.

It is strictly prudent to protect the works from any field sensitivity, as the index of plasticity varies

from 14.8 % to 21.9 % , although the cohesion is acceptable ( the internal friction angle sometimes
exceeding 30° ).

Apart a few cases requiring special treatment (as unconfined  compressive strenght ), from a depth of
100 cm, a bearing capacity of 200 kN / m2 can be , safety, envisaged for the entire project ; with the exception
of flood areas where the bearing capacity is lower as indicated above.
This wouId be in the interest of the project whose foundations, for posts and for towers, are laid at more
than 2.00 m depth.

  ( Nota / penetration test sheet :
    Rt : total resistance, Rp : resistance to the tip and Qadm : bearing capacity ).

 4 ) Remarque

Any anomalies observed in the performance of the results given above must be reported to
an expert for advices and interpretation.

67

  c. Poor soils with water (or not) :
      These soils are located in swampies areas or in any other areas which can be fllooded .
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CONTENT

IMPROVEMENT  OF  SUBSTATIONS  AND  DISTRIBUTION  NETWORK,  PHASE 3,  JICA PROJECT.

SOIL INVESTIGATION  ( File 2 / 2 :  Field  & laboratory tests )

I.  LIGHT  STATIC  PENETRATION  TESTS  ( on 46 points )

II. CHIMICAL ANALYSIS (for 50 points)

III. PHISICAL & MECHANICAL TESTS (for 50 points)

( with unconfined  compressive  strength : 36 points )
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IMPROVEMENT  OF  SUBSTATIONS  AND  DISTRIBUTION  NETWORK,  PHASE 3,  JICA PROJECT.

SOIL INVESTIGATION  ( File 2 / 2 :  Field  & laboratory tests )

I.  LIGHT  STATIC  PENETRATION  TESTS  ( on 46 points )

- New substation construction site & branch point line 110 kV at Gasogi  ( 3 points )  : Sip1 ,  Sip3,  Sip5

- 15 kV Distribution line Gasogi substation - Nyagasambu  (15 points ) : Sip1 ,  Sip2,  Sip3,  Sip4,  Sip5,  Sip6,  Sip7
  Sip 9,  Sip10,  Sip11,  Sip12,  Sip13,  Sip15,  Sip16  &  Sip17 .

- 15 kV Distribution line Gasogi substation - Masaka hospital  (15 points )  : Sip1 ,  Sip3,  Sip4,  Sip5,  Sip6,  Sip8,
 Sip 9,  Sip10,  Sip12,  Sip13,  Sip15,  Sip16,  Sip17, Sip18 & Sip19.

- Reconstruction of transmission 110 kV line Jabana - Birembo  ( 13 points ) : Sip176 ,  Sip177,  Sip178,  Sip180,
 Sip181,  Sip182,  Sip184, Sip186,  Sip187,  Sip189,  Sip190,  Sip195,  Sip196 .

A15-71



A15-72



A15-73



A15-74



A15-75



A15-76



A15-77



A15-78



A15-79



A15-80



A15-81



A15-82



A15-83



A15-84



A15-85



A15-86



A15-87



A15-88



A15-89



A15-90



A15-91



A15-92



A15-93



A15-94



A15-95



A15-96



A15-97



A15-98



A15-99



A15-100



A15-101



A15-102



A15-103



A15-104



A15-105



A15-106



A15-107



A15-108



A15-109



A15-110



A15-111



A15-112



A15-113



A15-114



A15-115



A15-116



A15-117



A15-118



A15-119



A15-120



IMPROVEMENT  OF  SUBSTATIONS  AND  DISTRIBUTION  NETWORK,  PHASE 3,  JICA PROJECT.

SOIL INVESTIGATION   ( File 2 / 2 :  Field  & laboratory tests )

II. CHEMICAL  TESTS  (for 50 points )

- New substation construction site & branch point line 110 kV at Gasogi  ( 7 points ) : Sip1 , Sip2,  Sip3, Sip4, Sip5, Si
                                                                                                                                         Sip7

- 15 kV Distribution line Gasogi substation - Nyagasambu  (15 points ) : Sip1 ,  Sip2,  Sip3,  Sip4,  Sip5,  Sip6,  Sip7
  Sip9,  Sip10,  Sip11,  Sip12,  Sip13,  Sip15,  Sip16  &  Sip17 .

- 15 kV Distribution line Gasogi substation - Masaka hospital  (15 points )  : Sip1 ,  Sip3,  Sip4,  Sip5,  Sip6,  Sip8,
 Sip9,  Sip10,  Sip12,  Sip13,  Sip15,  Sip16,  Sip17, Sip18  & Sip19.

- Reconstruction of transmission 110 kV line Jabana - Birembo  ( 13 points ) : Sip176 ,  Sip177,  Sip178,  Sip180,
 Sip181,  Sip182,  Sip184, Sip186,  Sip187,  Sip189,  Sip190,  Sip195,  Sip196 .
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