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.| METHODOLOGY

These soil studiesrelate 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:
- New substation construction site at Gasogi where 6 survey pointswere dug : Sipl, 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 pointswere dug on : Sipl, Sip2, Sip3, Sip4,

Sip5, Sip6, Sip7, Sip9, Sipl0, Sipll, Spl2, Sipl3, Sipl5, Sipl6 & Sipl7; corresponding to the corner points of the
projected electrical line.

- 15 kV Distribution line Gasogi substation - Masaka hospital, where 15 survey pointswere dug on: Sipl, Sip3, Sip4,
Sip5, Sip6, Sip8, Sip9, Sipl0, Sipl2, Sipl3, Sipl5, Sipl6, Sipl7, Sipl8 & Sipl9; corresponding to the corner
points of the projected electrical line.

- Reconstruction of transmission 110 kV line Jabana - Birembo, where 13 survey pointswere dug on : Sipl76, Sipl77, Sipl78,
Sip180, Sip181, Sipl82, Sipl84, Sipl86, Sipl87, Sipl89, Sipl90, Sipl95, Sipl96 ; 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.

1) Field testsand 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.

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 isthe total resistance taking into account friction (see penetrometer tests below).

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 8024) and
chlorites(asCl™)

3) Results and recommendations for foundation

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

Thisidentification, 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.
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For reasons of speed and ease, separate |aboratories were used simultaneously :

- Rincent BTP Rwanda Ltd,
- Geotechnical laboratory and |aboratory of agronomy, University of Rwanda, Huye campus.

I1.| STANDARDS REFERENCES

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

SAMPlING oo - Standard NF P94-202
MOIStUre CONLENt .....c.ovveeereeriirieeeereee s - Standard NF P94-050
SPECITiC gravity ...ccceeceeeeveveceeeee e - Standard NF P94-053
Sieve analySiS .....cceeieviie e - Standard NF P94-056
Atterberg limits ..o - Standard NF P94-051
Modified Proctor .........cccceeeevevesenecie e - Standard NF P94-093
Direct shear DOX ......c.coeeeveeveeinieiniriciisecene - 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 ) ..coceeveveeecieeee, - Standard : ASTM D 4972

In-Situ static penetration tests performed using a GeoMIL 50 kN SPT.
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ILLUSTRATION OF STUDIES ON SOME PHASES

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 PIT

Legend :
- Ir: Plasticity Index

- lc: Consistency Index - Wopm (%) : Optimum water content

- Yaopm : Optimum dry specific gravity - y» : Natural specific gravity - W) : Natural Moisture content

- Cuu : Cohesion unconsolidated - undrained - Quw: Angle of internal friction
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A. New substation construction site & Branch point line 110 kV
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Sail Extraction o . GEOLOGICAL UNIT SIP1
; A Classification Observation EXCAVATION . ) ) . ]
'g\éiﬁ'gaﬂon S;?S:f the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
g‘g ﬁ;: GEOTECHNICAL BEARING
DESCRIPTION OF THERIT | & §§ < s I(I:APa/-t\)I(:lTIES
P/ ggggig MAOW Ke ULS * | Ultimate
) .. . aozs2 xS M
- Permissible bearing pressure ———— g ( é’a) ( ”f,‘) ( opa) ‘“S"a)
- Consistency Ic >1: (from 2.0 m deep) = 200 kPa 0.00-040m % §§§ S0 T3 1 %
Very Cons Stent ground Black Silty gravel poorly graded! gg 898 %gg %g gg
0.40-1.40m e 0.90 88 &8 250
- - i o e o
- Compaction Backfill : , - Shear test : 150 50 | 1500 | 150 500
— 220
: yCPPM =1.95t/m .Cuu =26 kN /m? Red Silty gravel poorly graded! e
P = 23.99° . 1.40-4.00m 280
SIP1 20-350m | Sity gravel L ateritic zone - Worm = 14.68 % Picks and shovels ggg
(new subst. poorly graded _ can be used. 30
construction - Natura soil : hemical analvsis: =
site ) (GM) - Chemical analysis: a0

oy, =1est/m

Wn =145 %
. ys =285t/m

pH =73
'S0, =3lmg/L
.CI”  =85mg/L

640

660

680

700

720

740

760

780

800

820

840

* ULS: Ultimate Limit State

EXCAVATION ( test pit )

EXCAVATED SOIL

10

FOUNDATION TYPE

REFER TO THE DESIGN OF
THE STRUCTURE
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Sail

Extraction

GEOLOGICAL UNIT

. N ificati i EXCAVATION
mv_esttl gation S:g; :f the gngéi'ﬁg'anscs Observation ENGINEERING PROPERTIES CONDITION (Without penetrometer test )
poin
SIP: / Texture on the section of the test pit
- Congstency Ic >1: vegetable soil (30 cm)
very consistent ground
- Compaction Backfill : black Silty gravel poorly graded
' 8 | - Sheartest: (20m)
. =1.95t/m
Ypru .Cuu =14 kN /m2
. Wopm = 15.10 % QPu = 26.57° Picks and shovels
SIP2 3.70-4.00m| Sty grave Semi rock soil o ol - can be used.
construction _ =1.94t/m - Chemical analvsis: _ _
site ) (GM) Yh emica anelysis light reddish gray
Wy = 17.7 % .pH =655 Silty gravel poorly graded
2 _ (£1.7 m)
Yy, =290t/m .80, = 1L.7mg/L
.CI"” =191mg/L

EXCAVATION ( test pit )

EXCAVATED SOIL

11

FOUNDATION TYPE

REFER TO THE DESIGN OF
THE STRUCTURE
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GEOLOGICAL UNIT

Soil Extraction o ]
: P Classification Observation EXCAVATION ) . . ) )
investigation S;r?qt:)]l gf the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point
%g fg: GEOTECHNICAL BEARING
-1P: 148% DESCRIPTION OF THERT | & §§ g’é = I(I:A:ZCITIES
E&EE %%E (M Q)OW( Ke a) UNII_S y Unriwmae
- Consistency Ic=152 >1: - Permissible bearing pressure —— 5 . - : opa) ( opa)
very consistent ground (from 1.60 m deep) = 50 Mpa 0.00-040m zg 352 §§§ §§ §§
. . Black Clayey gravel poorly graded fgo 3%8 ggg gg fgo
- Compaction Backfill : e 120 130T e a3
/e - Shear test : 40-190m 160 1.50 | 1500 | 150 500
VCPPM:lg4t m 200
.Cuu =14 kN /rT]z 220
240
. WOPM = 1380 % : l.lJuu = 26'340 P| k d sh el Red Clayey gravel poorly graded ggé
SIP3 _ red Clayey gravel e cksan OVElS 1.90-4.00m 320
(new subst. 3.50-4.00m poorly graded L ateritic zone - Natural soil - can be used. ggg
construction = 3 - i iq - 400
site ) (GC) Yy, 1.93t/m Chemical analysis: §§§
W = 14.6 % .pHZ =7.02 &
= 540
Y, =280 t/m .S0O4 165mg/L 5
.CI”  =177mg/L 640

840

* ULS: Ultimate Limit State

EXCAVATION ( test pit)

EXCAVATED SOIL

FOUNDATION TYPE

12

REFER TO THE DESIGN OF
THE STRUCTURE
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Extraction

GEOLOGICAL UNIT

Sail e .
: | deoth of the| Classification Observation EXCAVATION _
|g\éieﬁttlgatlon s:r?w e according USCS ENGINEERING PROPERTIES CONDITION (Without penetrometer test )
Texture on the section of the test pit
-1P: 152%
-Consistency Ic=1.34 >1: vegetable soil (20 cm)
very consistent ground
- Compaction Backfill :
— 01t/ | T Sheartest:
Y =2 _Cuu =10 kN /n?
. Woem = 12.80 % . llJuu =27.25° Picks and shovels
SiP4 350-4.00m Clayey gravel Semi rock soil ) can be used.
(new subst. poorly graded - Natura soil :
gi(:(rels)tructlon (GC) Y, = 1.94t/m - Chemical analysis: Red Clayey gravel poorly graded
= + 3.8
‘W =18.0 % -pH2 6.63 ( m)
Y, =280t/n S0, = 19mg/L
.CI” =197mg/L

EXCAVATION ( test pit )

EXCAVATED SOIL

13

FOUNDATION TYPE

REFER TO THE DESIGN OF
THE STRUCTURE

Al15-14




Soil (IjExtrHaCtiforrl] Classification Observation EXCAVATION GEOLOGICAL UNIT
. - th of the assi _ . . . .
|g\c/)?§ttl gation epple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
EE % G(I:EOTE((:ZHNIgAL BEARING
. 3 &< APACITIE:
-1P: 181 % pESCRIPTION OF THERT | 836 Eg% Allowable
c £ 2 * i
- Consistency 1c=1.30 >1: 335522 ey [ (LKAL;) U(It'lwmpas
very consistent grouﬁd . 50 00m %3 80.%8 §§8 3% 2%
2 . I
. . 0.30-1.30m 100 0.80 800 80 130
- Compaction Backfill : S i 180100 | Te0 00
3 - : 180
.VCPPM:]..SS t/m 200
.Cuu =37 kN /rl"l2 220
240
. Worm = 14.40 %  Quw =19.80° T [
SIP5 350 - 4.00 Clayey of Picks and shovels 20
(new subst. | -atum intermediate Semi rock soil - Natural soil : can be used. 360
construction plasticity 'y =184t/m |- Chemica andysis: o
site ) ( Cl ) h 323
Wy =16 % .sz =6.67 =
520
= 540
Yy, =280t/n S0, = 21mg/L -
.CI”  =193mg/L 640
660
680
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840

EXCAVATION ( test pit)

EXCAVATED SOIL

14

FOUNDATION TYPE

REFER TO THE DESIGN OF
THE STRUCTURE
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Soil

Extraction

GEOLOGICAL UNIT

; P ificati i EXCAVATION
investigation ggﬁg gf the gg?éilﬁgng]scs Observation ENGINEERING PROPERTIES CONDITION (Without penetrometer test )
point
-IP: 18.8 % Texture on the section of the test pit
- Consistency Ic=125 >1: .
very consistent ground vegetable soil (30 cm)
- Compaction Backfill :
- Shear test :
Y pr = 1.82 t/m
.Cuu =26 kN /nm?
SP6 . ¢ . Woem = 16.98 % . lIJuu =20.30° Picks and shovels
] “layey Ol can be used.
(new subst. 350-4.00m intermediate L ateritic zone - Natural soil :
construction plasticity -y, =171t/m* - Chemical anaysis: _ . .
site ) (Cr) ~ Clayey of intermediate plasticity
W =18 % -pH2 =54 (+3.7 m)
Y. =277t/m .80, =112mg/L
S -
.Cl =788mg/L

EXCAVATION ( test pit)

EXCAVATED SOIL

15

FOUNDATION TYPE

REFER TO THE DESIGN OF
THE STRUCTURE
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Soil Extraction o , GEOLOGICAL UNIT
; - deoth of the| Classification Observation EXCAVATION ’
|g\éie§|gatlon s:r?]ple according USCS ENGINEERING PROPERTIES CONDITION (Without penetrometer test )
SIP: 16 % Texture on the section of the test pit
-Consistency Ic=124 >1:
very consistent ground
- Compaction Backfill :
- Shear test :
Y = 1.96 t/m
.Cuu =25 kN /m?
Sp7 Sit q . Worm = 14.69 % Pu = 23.75° Picks and shovels
y san can be used.
3.50-4.00m .
(new subst. poorly graded Lateritic zone - Natural soil :
construction (SM) _ —1.93t/nY i . .
site ) Yh Chemical analysis: Silty sand poorly graded
‘W =18.3% .pH =631 (+4.0 m)
2
Y. =286t/m -S04 = 37mg/L
° .CI”  =134mg/L

EXCAVATION ( test pit)

EXCAVATED SOIL

16

FOUNDATION TYPE

REFER TO THE DESIGN OF
THE STRUCTURE
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B. 15kV Distribution line Gasogi substation-Nyagasambu
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Sail Extraction - . GEOLOGICAL UNIT
. L EXCAVATION
investication| depth of the Classf_l cation Observation . ) . ) .
ooint g9 s;r%ple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
° g GEOTECHNICAL BEARING
. 53 _|5=s CAPACITIES
-1P:/ DESCRIFTION OF THERT | & §§ < g% Allowable
- Consaenc Ilc >1: g%g é §§ (Mpa) | (Kpa) (L"Ul_psa; U(ltll\/'n::)a;?
ver Al . 000050 m 2 o 10 [ 1 2
y consistent ground 40 0.18 | 180 | 18 65
2 OB 1V . T 0
100 0.30 300 30 85
- Compm‘non BaCkf'” Black Silty gravel poorly graded! ﬁg 8 g ggg gg 2738
- Shear test : 0.30-230m 160 0’50 500 |50 110
Y = 1.89 U/ m = 053 | ox0 [ £ | 200
.Cuu =31 kN /m? 220 100 1000 100 300
ggg 1.50 1500 150 500
. WOPM = 1235 % N l'IJuu = 23030 Light reddish gray Silty gravel ggg
SIP 1 3.70-400m| Silty grave . . . Picks and shovels =0
(15 kV line poorly graded Semi rock soil | - Natura soil : can be used. E
Gasogi - bu) (GM) -y, =164t/m" | -Chemical analyss: 0
Nyagasambu 260
W =16.3 % 'pH2 =59 e
520
— 540
Y, =260t/ni .SO, 7.7mg/L 59
CI” =92mg/L 840
660
680
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840

EXCAVATION ( test pit)

EXCAVATED SOIL

20

FOUNDATION TYPE

ELEVATION

Steel Pole

GROUND LEVEL

AN
AN
|

\
1
/ 7 |
/ /
y / Reinforced }
v / ﬁrete
7 7 Steel Pole
% 77
/ /
V /
/ /
/| /
s /
V S S
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Soil | Eraction - ification Observation EXCAVATION GEOLOGICAL UNIT
investigation ;ﬂ)} gf the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point
;3 [E | cepmomon s
-IP:16.8 DESCRIPTION OF THE PIT gé’é §§§ Allowable uLs + lu
. BEE(5S2 Tpm [(kem | (M) | (Mpy
-Consistency Ic=14 >1: Vegetable sof 0 0 0 0
very consistent ground 000-050m % O ———
60 0.10 100 10 30
o S
- Compaction Backfill : Bk ity gl poy g [—L20 S0 3500 1130 |30
3 | - Sheartest: 150
Y peu=192t/m 200
.Cuu =28 kN /I'ﬂ2 gig
. Worn = 13.40 % Yuw =2541° o o0
SIP2 1.00-200m | Silty sand Preumatique Lo s sy el |5
.00-2.00m . . . 30-4.00m
(15 kV line poorly graded Semi rock soil | - Natural soil : hammer 230-4.00 3§§
Gasogi - Y, =172 t/m - Chemical analysis: 12
Nyagasambu) (SM) ~ 150
Wey = 14.6 % 'sz =4.62 -
— 540
Y, =268t/m .80, =67mg/L =
.CI” =1134mg/L 640
80
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840
FOUNDATION TYPE
EXCAVATION (test pit) EXCAVATED SOIL
ELEVATION |
T
| Steel Pole
| PLAN
'/
GROUND LEVEL | }
| |
i 1
| |
| e Sl =
| \
v ; v / |
v 7 i
v ‘ / |
/ | / Reinforced }
/ ‘ " ﬁrete
/ ‘ / Steel Pole
v 77
/ | /
A1 7
/ ‘ //
// |V
[ V / / / / 1
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Sail

Extraction

GEOLOGICAL UNIT

i p— deoth of the | Classification Observation EXCAVATION , _ o _
|g\éiel;s:|gatlon ;rITJ] e according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
z |§ GEOTECHNICAL BEARING
-1P:/ DESCRIPTION OF THEPIT § gg %”% = CAPACITIES
B18 8 oy Towr (i |
. az2Bes a a
- Cons Stency IC > 1 Vegetable soil go 0012 12% 1gp 2(%p
i 0.00-0.30m .
very consistent gI’OUI’]d 0 8:28 . 5’8 20 ig
Kfill %Eg §: % 12%2 gg EE
- Compaction Backfill : 120 0.15 | 150 15 i
3 - Shear ta Black Silty gravel poorly graded igg 8gg 300 30 ég
. ydOPM =1.83t/m _ 5 0.30-300m 200 070 900 oo 140
e
. Worm = 14.20 % Puw =29.68° 280 0.50 500 50 180
: Pneumatique 300 045 | 450 45 215
SI P 3 . 360 = 400 m S' It Of IOW . . T harnmer Silt of low plasticity 32(8) 828 §§§ §§ gég
(15 kV line p|aS|C|ty Semi rock soil - Natural soil : 3.00- 4,00 m 3% .65 1 08 o ggg
Gasog - Y, =163t/m | .Chemica analyss: b . R
Nyagasambu) (ML) h 20 R L ({3 500
W = 17.2 % PH =512 =
' ) 2 520
— 540
Y, =260t/m S0, = 81mg/L -
.CI” =99.7mg/L a0
660
680
700
7o
760
780
800 * ULS: Ultimate Limit State
820
840
FOUNDATION TYPE
EXCAVATION (test plt ) EXCAVATED SOIL ELEVATION | B
T
‘ Steel Pole
| PLAN
v |
GROUND LEVEL | ‘
| |
| |
| oM
| ®
\
s/ i / /' }
1 s ‘
A / |
y | / Reinforced |
2 ‘ L ﬁrete
/ i / Steel Pole
/ i 7 /
v | v
017
/ | g
) i
V S s v
!
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ol EXiaction | Glassification |  Observation EXCAVATION GEOLOGICAL UNIT
investigation th of the \ - . — .
boint g s:r?qple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
2 ¥ H GEOTECHNICAL BEARING
. - CAPACITIES
-1P: 21 DESCRIPTION OF THEPIT %gé %g% : Al)lowa(ble : ULS * | Ultimate
. _ . ag2|AES | (Mpa Kpa (Mpa) | (Mpa)
- Conggency lc=13 >1: Vegetable soil 0 0010 10% ZCLJO 3%
very consistent ground 000-030m 0.50 | 500 50 65
O - =
) . . O N 1 S
Compaction Backfill : 01e 10 e a2
- Shear test : ek Sity eravel soort crade 025 | 250 25 55
Y prw = 1,90 t/ 1 o =31 KN | pras o o P
' - CKS and snovels 020 200 0 90
Clay of . Worn = 14.20 % QPu =2657° can be used. §§§ §§§ 1% 10
ay O . )
SI P4 . 360 = 400 m |ntermed|a[e Sandy $II T Silt of low plasticity 8%5 gég ég gg
(15 kV line |a§|CIty - Natural soil : 3.00 - 4.00m 8%8 égg ég gg
Gasogi - P cl -y, =164t/m" - Chemical analysis: 7
Nyagasambu) (Cl) H —6.98 0 0770 7 2
.Wn) = 20.0 % P ) e 500 28+ 3% 100
= 540
Y, =2.72t/m SO, = 22mg/L =0
.CI”  =1593mg/L 640
&0
700
720
740
760
780
800 * ULS: Ultimate Limit State
840
FOUNDATION TYPE
EXCAVATION ( test pit) EXCAVATED SOIL ELEVATION | B
T
‘ Steel Pole
i PLAN
Y |
GROUND LEVEL | ‘
| |
| |
i el
AT [
A0 |
/ | / |
y | / Reinforced ;
v ‘ / ﬁrete
/ ‘ g // Steel Pole
e I
v ! v
0L
/ | //
/ g g
L Lo /s
\

23

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

A15-24




Soil Extraction — . GEOLOGICAL UNIT
. L EXCAVATION
investiaation| depth of the Clasaf_lcatlon Observation . . . . .
it g sgr?]ple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
%E Eg G(I:EOTE((:ZHNIgAL BEARING
3 5= APACITIE
-1P:17.5 DESCRIPTION OF THE PIT B?E g@% Al
£5328= owable ULS * | Ultimate
E528S2 Tpay [ (ke | (Mpa) | (Mpa)
- Consistency 1c=1.32 >1: - — g 5 5 5
very consistent ground 000-030m 2 N T
60 0.35 350 35 55
termediate plastici 80 0.25 250 25 58
. il - B om0 T
- Compaction Bacidill Sheer tes it TR - -
_ 3 - shear : 180 090 1 200 20 62
. =2.02t/m
Ve Cuu =18 KNI | Picks and shovels = EE EEEE
Cl f . WOPM = 1380 % . llJuu = 29030 Can be u£d Red Clay of intermediate plasticity gg% §§§ ]§§ ggz 1§§
ay 0 1.80 - 4.00 m
SIPS _ 1.00-2.00m intermediate - _ 3aD 075 o0 1%
(15 kV line lasticit Lateritic zone | - Natura soil : b 015 10 o
Gasogi - P Y -y, =165t/m" |- Chemica andysis: 20 (TR ——
Nyagasambu) (ch Y e o P o
W = 15.0 % P , 5o B SO 0
s . SO, = 16.6mg/L 540
A =2.90t/m 4 560
.CI” =778mg/L 610
660
680
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840
FOUNDATION TYPE
EXCAVATION ( test pit ) EXCAVATED SOIL ELEVATION o
‘ Steel Pole
i PLAN
/ |
GROUND LEVEL | ‘
! i
! i
‘ I
1 e
AT [
A0 17 |
v ! v \
Y | / Reinforced i
/ i " ﬁrete
/ i / Steel Pole
I/
v | v
A0 L7
/ ‘ g
/ g %
s / s
\
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-SOH A Extraction Classification Observation EXCAVATION GEOLOGICAL UNIT
lg\(;i(ar?tu gation g:rp;]tg (ce)f the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
%g %: GgOTEgHNIgAL BEARING
) IP 157 DESCRIPTION OF THEPIT B %g g‘é = APACITIE
£5°0 G2 | Allowsble ULS * | Ultimate
- Consistency Ic=160 >1: S50 8% [(oa) T(Kpm) | (Mpe) | (M)
= . Vi soil 0 0 0 0 0
very consistent ground 000-030m 2 R T N S
60 0.30 300 30 70
s EiEE mm ==
- Compaction Backfill : 17 oIS %20
y o — 2 O t/ m 3 - Shear teg Red Clayey of gravel poorly graded igg
o .Cuu =6 kN/m 2 | picks and shovels e 2
. Worm = 11.20 % Qw =38.48° can be used. 250
SIP6 360-400m | e -
(A5kvine |~ g:%:'dpoor'y Lateritic zone | - Natural soil : =
Gasogi - 9 Y, =182 t/m’ - Chemical analysis: 2
Nyagasambu) (GC) ~ T
Wey = 14.2 % 'pHZ =434 =
Y, =2.68t/m S0, = 67mg/L =
.CI” =8mg/L 50
660
700
720
740
760
780
ggg * ULS: Ultimate Limit State
840
FOUNDATION TYPE
EXCAVATION ( test pit ) EXCAVATED SOIL ELEVATION | B
Steel Pole
PLAN
/

GROUND LEVEL

g |
/ s |
/ / |
Y / Reinforced i
. " ﬁrete
/ / Steel Pole
v 74
/ /
y /
/ /
/ /
v /
V S S
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Soil | Extraction | fication | Observation EXCAVATION GEOLOGICAL UNIT
investigation S;r?qt:)]l gf the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point
;8 B, | cooreomon eeann
-IP: 154 DESCRIPTION OF THE PIT 3§§ §*§g Allowebie
£33 5;5; — — ULS * | Ultimate
- Consistency lc=1.67 >1: e ) () (e
very consistent ground 000-030m 8 oK e
% ORI )
- . 140 0.90 900 90 200
3 - Sheal’ '[eS[ . Red Clayey of gravel poorly graded igg 28 ﬂgg ﬂg 222
- ydOPM =2.03t/m cuu =14 kN /m2 _ 030 - 400m 20 20 1200 [ 120 |00
] Cuu =14 kN Picks and shovels - e
- . . Worn = 10.0 % Puw =24.23 can be used. 20
S| P7 ayey 0 320
(15 kV line 360-400m | gravel poorly Lateritic zone | - Natural soil : §§§
G . graded _ 3 . . 400
NaSOQI - b0y (GC) Y, =184 t/m - Chemical analysis: 20
yagasambu 150
Woy =14.3 % -pH2 =434 =
520
V. =265t/m .80, =67mg/L 0
. s —_ . _ 580
.Cl =85mg/L 640

660
680

700

720

740

760

780

800

820

840

* ULS: Ultimate Limit State

EXCAVATION ( test pit )

EXCAVATED SOIL

26

FOUNDATION TYPE

Steel Pole

ELEVATION |
i Steel Pole
|
’
GROUND LEVEL |
\
|
|
|
|
/ ‘ /
Al 7
/ | /
Y | / Reinforced
v ‘ e concrete
/ ‘ /
0 A
v | v
10 7
/ ‘ /
/ | /
v %
L S </
!
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-SOH P Extraction Classification Observation EXCAVATION GEOLOGICAL UNIT
investigation dtélothI of the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point sample
;3 B [ cxpmgmon seane
-1P:17.7 DESCRIPTION OF THE PIT 3%5 g3
£33 5§3  Allowdle ULS * | Ultimate
- Consistency 1c=1.29 >1: S529°F  (Mpa) | (Kpa) | (Mpa) | (Mpa)
- 1. . 0 0 0 0 0
very consistent ground o @ T B o )
60 0.55 550 55 90
80 0.80 800 80 190
_ Compaction BaCkf||| . igg 888 f(())go fgo ggg
. Shear teg ) igg 1.50 1500 150 500
3 - . Red Clayey of gravel poorly graded 180
. =19t/m
Ve .Cuu =25 kN/m? | picks and shovels e 22
. Worn = 14.20 % QPu =29.90° can be used. 0
SIP9 150-200m | oot .
- 340
@A5kViine |77 % ggﬁgﬁ‘;‘a’[e Lateritic zone | - Natural soil : =
Gasogi - -y, =178t/m" |- Chemica anaysis: 20
Nyagasambu) () ~ 50
‘W =15.0 % .DH2 =1.03 S0
Y, =2.72t/m S0, = 12mg/L ggg
.CI”  =2269mg/L 640
:
740
760
780
800 * ULS: Ultimate Limit State
840
FOUNDATION TYPE
EXCAVATION ( test pit ) EXCAVATED SOIL ELEVATION L
‘ Steel Pole
i PLAN
/) |
GROUND LEVEL | ‘
‘ i
| |
| |
‘ I
1 g
AT [
A1 s |
g } // Reinforced ‘
Y 7 ‘ L ﬁrete ‘
/ ‘ / Steel Pole
2N A
v | v
A0 T
/ | P /
v y -V
YW ;7
!

27

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

A15-28




-SO” — Extraction Classification Observation EXCAVATION GEOLOGICAL UNIT
investigation| depth of the . ENGINEERING PROPERTIES Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
- sample according USCS CONDITION
point
EE % GgOTEgHngAL BEARING
3 5 APACITIE
-1P:19.1 DESCRIPTION OF THEPIT | 8 25(8BZ Allowabl
ggg gé; - ow Ke ULS * | Ultimate
= COI’]SS[ency |C = 121 > l Vegetable soil - 0 — — ( (’))a) ( pa) (N(ljpa) (Mpa)
very consistent ground 000-030m i‘é 020 1200 |20 130
R Ei== E=a=
. . 100 1.05 1050 105 260
- Compaction Backfill : — 10 o T 1)
3 - . Brown Clayey of gravel poorly 80
. =1.94 t/ m rade
Yo .Cuu =17 kKN/m? | picks and shovels T o -
- Worn = 13.20 % QPu =24.90° can be used. 20
SIP 10 Brown clay of 300
(15 kv line | >00-350m ggﬂ?g“ Lateritic zone | - Natural soil :
Sasogl o) (cl) -y, =161t/m |- Chemical anaysis: a
yagasambu 760
Wy =15.0 % -pHZ =6.71 =
520
3 . SO, = 147mg/L 540
Y, =2.65t/m 4 9 50
.Cl =196.7mg/L 620
0
700
720
740
760
573(8)8 * ULS: Ultimate Limit State
820
840

EXCAVATION ( test pit )

EXCAVATED SOIL

28

FOUNDATION TYPE

Steel Pole

ELEVATION |
i Steel Pole
|
Vs
GROUND LEVEL |
|
|
|
i I
|
/ ‘ /
A0 17
/ | /
Y | / Reinforced
v ‘ e concrete
/ ‘ /
0 WA
v | v
TS
/ ‘ /
/ | /
% %
V.S
!
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Sail

Extraction

GEOLOGICAL UNIT

. —— Classification Observation EXCAVATION . ) ) ) )
'g\éﬁtﬂ gation ;eﬁ;[glgf the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
g'g % GgOTEgHNIgAL BEARING
. § _‘@EA APACITIE:
-1P: 157 DESCRIPTION OF THEPIT %g% ggg Allowable oLs * lomimee
: E55[3S2 ) T(kem) | (Mpa) | (Mpa)
- Consistency Ic=159 >1: eastabie o
very consi stint ground w00 g‘é 8912 ;38 f??, g?,
) 60 0.70 700 70 100
Black ?Iayey of intermediate 80 0.60 600 60 140
 Compaction Backfill : T ooaen |8 . T —
Vo= 167 Ui | 7SN oS S =S
. PM — L. 200 0.70 700 70 360
o ~Cuu =21 kN/M? | picks and shovels N B me e g
o . . Worm = 22.22 % Pu = 24.94° can be used. gaded 130 400m 2 S B B —
SIP11 ayey 0
3.50-4.00m . . 340
(15 kV line g;x:ldpoorly Lateritic zone | - Natural soil : 350
Gasogi - g Y, =193 t/m’ | . Chemica analysis: 20
Nyagasambu) (GC) _ o
‘W =18.0 % 'pHZ =4.86
= 540
y, =2 76t/ .SO4 59mg/L s
.CI”  =1205mg/L a0
660
680
700
720
740
760
780
800 * ULS: Ultimate Limit State
840
FOUNDATION TYPE
. EXCAVATED SOIL
EXCAVATION (test pit) ELEVATION |
T
‘ Steel Pole
i PLAN
I A
GROUND LEVEL i i
! i
| |
; e
AT [
il / |
v 1 s i
y | / Reinforced i
/ ‘ v mrete
/ ‘ / Steel Pole
I
v | v
L7
/ | //
/ g %
V.S ‘S
i
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Soil | Extraction | fication Observation EXCAVATION GEOLOGICAL UNIT
investigation | depth of the h ENGINEERING PROPERTIES Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
: sample according USCS CONDITION
point
g% g GgOTEgHNIgAL BEARING
&S APACITIE:
-1P:14.7 pescriPTioNOF THERT | 826|882
£5228: Allowable ULS * | Ultimate
- Consistency 1c=1.63 >1: 85252 [Cuim) T(Km) | (Mpe) | (Mpa)
i . Vegetable soil 0 0 0 0 0
very consistent ground 0.00-050m 2 01 10 10 20
60 0.55 550 55 80
0 7 T
- Compaction Backfill : _ N 000 a0 0 340
Vom=20t/m® |~ = =i=====
. do .Cuu =1 kN/m 2 Picks and shoves 220 10 %ggg %28 400
Red Clayey gravel poorly ggg -50 1500 150 500
Cl f . Worm = 10.40 % P =39.18° can be used. graded 5 09 4,00 m 200
SIP12 ey o
(15 kV line 360-4.00m gravel poorly || sevitic zone | - Natural soil : §§§
G . graded _ s . . 400
asogi - Y, = 1.81t/m - Chemical anaysis: 420
Nyagasambu) (GC) B a0
W =132 % .pH2 =6.09 &
520
— 540
y, =265 £/ m .SO, 122mg/L s
.CI”  =178mg/L S0
580
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840
FOUNDATION TYPE
. EXCAVATED SOIL
EXCAVATION (test pit) ELEVATION |
‘ Steel Pole
i PLAN
v |
GROUND LEVEL | ‘
| |
| |
‘ |
1 e
AT [
00 1L |
v 1 / \
y | / Reinforced i
/ ‘ / ﬂrete
/ ‘ / Steel Pole
0 VA
v | v
0 L7
/ | P /
/ g Y
. W S
i
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Soil EXUAcion | Classification | Observation EXCAVATION GEOLOGICAL UNIT
investigati th of the : - 1 cori :
Ig\éiﬁl gation s:r?q e according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
g’é %: GEOTECHNICAL BEARING
) IP 21 DESCRIPTION OF THEPIT E%g g-é: CAPACITIES
cEo|Bg2 Allowable N )
g_gg =29 ULS Ultimate
- Consistency lc=157 >1: SET (o) [(Kps) | (Mom) | (Mpe)
— 1. . 0 4] 0 1] 0
very consistent ground 200- 0som o O N -3
60 0.45 450 45 60
80 0.75 750 75 100
i . igg 0.45 450 45 135
- Compaction Backfill : . i §§§ 900 0 ggg
Nom=177t/nd | et R mem
d (Cuu = 30 KN/mt | Picks and shovels et e mE
- Wopm = 16.40 % Yu =25.64° can be used. 250 B R — —
SIP 13 3.60 - 4.00 Ugyd 2
- 340
(15 kV line ’ ~om w;g;rriw;?gate Clayey soil - Naturd soil : 30
Gasogi - P Y, =162 t/m" |- Chemica analysis: 20
Nyagasambu) (Cl) i 150
Wy =133 % 'sz =643
v, —2 60t/ m .80, = 144mg/L Egg
.CI”  =2003mg/L 80
0
700
720
740
760
780
800 * ULS: Ultimate Limit State
520
FOUNDATION TYPE
. EXCAVATED SOIL
EXCAVATION ( test pit) ELEVATION |
‘ Steel Pole
i PLAN
| /

GROUND LEVEL i i
| |
| |
: e

A [
017 |
/ | / |
y | / Reinforced i
/ ‘ / mrete
/ ‘ g // Steel Pole
/ I
v | v
0 1L
/ | P
// )y
L o S
!
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Sail

Extraction

GEOLOGICAL UNIT

; P Classification Observation EXCAVATION i ) ) , .
investigation deptr: é)f the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point sam
gg % GgOTEgHNIgAL BEARING
3 5E APACITIE
-1P:16.3 DESCRIPTION OF THEPIT Egé 28% Allowable
£33 :jg H ULS * | Ultimate
- Consistency lc=142 >1: BE T Cve) | (Kea) | (Mpm) | (Mie)
very consistent ground e 7 §%§ %E% f’g %
= 0.90 | 900 90 230
- Compaction Backfill : i R
v — o1t/ - Shear test : 160
TP ' Cuu = 12 kKN /m? Picks and shovels Cpl;iayseﬁycﬁ;imermediats ggg
. Worw = 12.40 % P =3054° can be used. 580
SIP15 Clay of o
éls kV line 3.60-4.00m g?taes:t?;ﬁ(;l ae Clayey soil - Natural soil : §§§
asogi - . =178t/m |- i is: e
Nyagasambu) (cl) Yy Chemical analysis: Eg
W = 13.3 % 'sz =7l =
520
- 540
y, =2 75t/ 17 .SO_4 194mg/L 50
.Cl =81mg/L 80
660
680
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840

EXCAVATION ( test pit )

EXCAVATED SOIL

32

FOUNDATION TYPE

ELEVATION ‘
i Steel Pole
i PLAN
¥ |
GROUND LEVEL | ‘
| |
| |
i ‘
1 g
| T
| /]
p v | s p |
/ | / |
o | / Reinforced ‘
/ ‘ " mrete
7 ‘ g // Steel Pole
/ I
v | v
0 L7
/ g ‘ //
v g
V.S A S
!
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Sail

Extraction

GEOLOGICAL UNIT

i p— deoth of the | Classification Observation EXCAVATION _ _ o _
|g\éiel;s:|gatlon ;r?w e according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
gg %: GEOTECHNICAL BEARING
) I P 152 DESCRIPTION OF THEPIT E %g %g % CAPACITIES
£33 % B2 Allowable ULS * | Ultimate
- Consistency lc=163 >1: . a f_ e (M(F))a) (Epa) (N(ija) (OMpa)
very consistent ground oo os0m 2 o - )
60 0.80 00 0 120
1% 0 . . 11
- Compaction Backfill : 40 150 [ 1500 S —
—173ymd | Sheartest i
. ydOPM — 1. Cuu = 17 kN /m2 c;;ys?;;;intermediate ggg
. Woem = 20.60 % Pw =21.80° 050-400m 250
SIP 16 Clayey of Picks and shovels 7
(15 kV line 3.40-4.00m gr%jdpoorly Lateritic zone | - Natural soil : can be used; 560
Gasogi - ar =193t/m . . preferably use a0
: =1 - Chemical anaysis: ; 420
Nyagasambu) (GC) Y y pneumatic hammer. jgg
Wy =18 % -sz =4.73 =
v, —2 80t/ m .80, =626mg/L 5o
.CI”  =213mg/L S0
-
70
;gg * ULS: Ultimate Limit State
B0
FOUNDATION TYPE
EXCAVATION ( test pit ) EXCAVATED SOIL ELEVATION |
T
| Steel Pole
i PLAN
Y |
GROUND LEVEL | ‘
‘ !
‘ \
| |
| oM
| @
A [
0107 |
/ ‘ v \
Y 1 g / Reinfortced i
ya concrete
/ } / / Steel Pole
0 A
v | v
A L7
/ i g /
AL
V L /s
\
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Sail

Extraction

GEOLOGICAL UNIT

i - deoth of the | Classification Observation EXCAVATION _ _ o _
|g\éier?tt|gat|on s:r% e according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
1 E [ s s
-1P:20.1 DESCRIPTION OF THEPIT B%E §§g Al
£E351%782 owable ULS * | Ultimate
: 55822 "Wpa) [ (Kpa) | (Mpa) | (Mpa)
- COHS Sency IC = 131 > l Vegetable soil 0 0 0 0 0
very consistent ground 000-03%0m 8 013150464
60 0.22 220 45 70
| | S=: S EE==EE
- Compaction Backfill : 120 0.4 140 L 58
Vom=178t/mf |~ onertest: i e
. = . lack clay 200 ) 5!
i .Cuu = 20kN/m? | picksand shovels 030-400m 2 o, O
- Woru = 19.68 % .QPuw =26.57° can be used. 520 OV
S Silt of 300 007 |70 15 65
P17 0.50-1.00m intermediat 520 001196551100
- .00 - 1. intermediate : o -
gjsgvi |_|ne lasticity Clayey soil - Natural soil : = g0y {70 is
9 .y, =176t/m" | - Chemica analysis: I
Nyagasambu) (M1) h a0 020 | 200 40 250
~ pH =681 i 3138 3w
Wwn =19 % 500 0.27 | 270 55 350
SO; = 124mg/L = 240 g0 | to |
Y, =2.84t/m It 560
.CI”  =186.8mg/L 640
620
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840
FOUNDATION TYPE
. EXCAVATED SOIL
EXCAVATION (test pit) ELEVATION |
‘ Steel Pole
| PLAN
/ |
GROUND LEVEL | ‘
| |
| |
i N ReRE
AT [
A0 17 !
% ! % |
Y | / Reinforced i
/ ‘ " ﬁrete
/ i / Steel Pole
A
v | v
A s
% | g
AL
LV VoW S
\
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C. 15kV Distribution line Gasogi substation-Masaka hospital
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Akamusare ROUTE 3 : 15kV LINE GASOGI - MASAKA( Line Length : 8.481km)
MUKUYU N
. Rugagi
GASOGI NEW SUBSTATION
Rugarama
SIP-1
Burunga Samuduha
KIBENGA Poste de transformation Electrique de Gasabo
1(AP2y Ryabazana
Eglise.de Dieu
[ -Abanyabutayu Church
2
azi Cell Offcie
3 B\Mbandazi€a h GASAGARA
Gitaraga Mbandazi Primary @hooli ER Mbandasi
[}
Burunga‘Trade Center
Gasagara
Kira g
Akasemuromba
4
.Gasagara Cell Offcie
i [}
5(AP3) -Kataruha Adventist Church Gasagara Methodist Church
SIP-3 ADEPR Bukemba Mugeyo
[}
Gashure
Bucyemba Center
6 [ | MBANDAZI
.ADEPR Gashure
Bucyemba
7(AP4)
SIP-4 Kataruha
Ruhangare
8
BWIZA
.Bwiza Cell Office
9
CYARUZINGE . J Rugende
Ruh d hool i
Ndera Gisura uhangare Seconda o o.o.Ruhangare Primary Schoel Bwiza Football Playgrou.ndBWiza Methodist Shurch
]
ADEPR Gi Gatare 10(APS5)
. isura 4IP-5
11(AP6) Poste de Santé Mbandazi
.Gisura Adventist Church SIP-6 Akarwasa
EAR Gasdgi
Gasogi Nursery $¢ho}i12
13 Mukagarama
14
15
Cyeru
16(AP7
Ruhangare ( ) Gasharu
Ruhogo 17 .Akagarama Adventist Church
Karubibi 18
19 Akagarama Hope Church ADEPR Mbandazi
VILLE DE KIGALI [ g B
Abuga High School
20 Legend
ADEPRMunini 21(AP8 ®
B SIP-8 ( ) Nyagakombe Masaka_Towers
/ ] 22 Rusororo SIP : soil Investigation Point
Karubibi Catholic Church Nazareth
= & A Angle_Points_Gasogi-Masaka y
23 AKINYAMBO
B Infrastructure_All S
RUDASHYA Munini 24 Gasogi-Masaka_Line_Review A I
New_Line_Gasogi-Masak /
Ayabakora 25 Protestant ew_tine_basogi-ilasaka
06 KABUGA II Ruhangare E— 15kV_Gasogi-Masaka_Line_Initial
Cyanal Existing_MV_Lines
27 me H\/_Existing_Network
Rudashya Cell Offci¢
= Kamahoro Villages
‘F::J Province
\ 28(AP9) Cells
SIP-9
Mataba Sectors
Kacyinyaga : Foundation of Peace Churchrotestant /
/
Nyakagezi
/ ) 1 15kV line Gasogi - Masaka
,/" Ny:gdat;nci;zgg REV. DESCRIPTION ISSUED CHECKED
0'/
/
g Gisharara Vil|
5(AP10) REPUBLIC OF RWANDA
Kanyinya SIP-10
Gisharara
31(AP11New)
SIP-12
.EAR Chursh §32 Rusororo Primary School
] MINISTRY OF INFRASTRUCTURE
133
‘ .Adventist Gipurch A
34(AP12New :
; ) 36(AP14New) Miracte ouyer:
SIP-13 AP13Neou
N ORINFOR Gasa
\ 7(AP15New) Itorero ry'Ima
AN Kabuga Primary
NYAGAHINGA i
RLVIERA High Schg\ol fo(AP15) ADEPR Kabug Execution Agency -
SIP-15% - Urumu '
59
Kigarama : :
10 Eglise Zion Ti
]
Kabutare Solace Health-Clinic Banque|[consultant
v2 Nyarucundura Abatan
" 44QR17New)45(AP18New)
p
SIP-17 Project :
PROJECT FOR IMPROVEMENT OF SUBSTATIONS AND DISTRIBUTION NETWORK
Runyonza JICA PROJECT PHASE Il
Cyugamo Content :
46
47(AP19Ne SOIL INVESTIGATION
SIP-19 ROUTE 3 : 15kV LINE GASOGI - MASAKA
GAKO
Name Fonction Approval by Client Date Signature & Stamp
Masaka . A
Kiyovu \
. \
Bwiza \
Nyange CYIMO \,
GITARAGA \\\ MASAKA HOSPITAL
\ PAPER SIZE SCALE DRAWING N° DATE DRAWING STATUS
Nyakagunga Murambi Kabeza Al 1/10 000 03/JPP3 June 2017 FOR APPROVAL
AT15-37 Rebero




Soil SX trﬁctifor;] Classification Observation EXCAVATION GEOLOGICAL UNIT
investigation th of the . - , _— _
it g sgr%ple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
~ 1z
IP: 186 35,052 | Cowacmes
: 18. DESCRIPTION OF THE PIT gé’i %gg Allowable oS+ lutimae
: g52|8c8
- Consistency Ic=105 >1: y———— f (Mga) “Spa) (Mopa) (oMpa)
very consistent ground 0.00-040m 2 N
.
) ) 100 1.00 1000 1001 150
- Compaction Backfill : —— 11 %g,g, }’Sg’o }’SZ %‘g
3 = eal’ Black silty gravel poorly graded 180
] =1.83 t/ m ) m 1.30 300 30 230
Ve Cuu =28 kN /P s e
= BraEEm AR
Sp1 Clay of . Woen = 17.20 % P =23.51° Picks and shovels 280 150 | 1500 | 150 | 500
) } . . can be used. 320
(15 kV line 3.80-4.00m Intermedlate Lateﬂﬂc zZone - Natural SO” . Clay of intermediate plasticity gég
Gasogi - pIaStIC|ty —1.90t/m Chemical analvsis: 3.40 - 4.00 m %
Masaka) (cn) Yy ' - Lhemical analys's - Egg
Wy = 20.7 % pA=sd
= 540
Y, =275t/ni SO, = 13mg/L 550
.CI”  =122mg/L 640
660
680
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840
FOUNDATION TYPE
. EXCAVATED SOIL
EXCAVATION ( test pit) ELEVATION |
T
| Steel Pole
i PLAN
v |
GROUND LEVEL | ‘
| |
| |
‘ |
; e
Z RIS L
/ I |
Al / |
Y | / Reinforced i
/ ‘ " ﬁrete
/ i P // Steel Pole
VZ )
v | v
0 L7
/ | P /
/ g i
L o /s
\
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Soil

Extraction

GEOLOGICAL UNIT

i p— deoth of the | Classification Observation EXCAVATION _ _ o _
|g\éier§|gat|on s:r% e according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
2 5; GEOTECHNICAL BEARING
- IP / DESCRIPTION OF THEPIT § gg g’% = CAPACITIES
%%% ggg - Allwab: llJvll_S * UIt’iv'mate
- oa3=|neSs a
- COﬂSIgency Ilc >1 Vegetable soi 0 ( (F)) ) (opa) ( opa) (o 2)
very consistent ground 000-030m 2 0 o R T
28 T8 105 |05 | 100
- . 140
- Shear test : 160
. dePM =1.68 t/ l’n3 cuu =9 kN /m 2 Silty sand poorly graded ;gg
. = 0.30 - 4.00m 2
i . Worn = 22.40 % . lIJuu =30.54° Picks and shovels ggg
SIP3 Siity sand can be used 20
(5kVine | 375-400m|  poorly graded | | oo | - Natural soil - =
Gasogi - (SM) =1.70t/m" | - Chemi is: =
Masaka) Y - Chemical analysis: §§§
W = 20.60 % -pHZ =6.26 o
= 540
Y, =280t/m S0, = 39.2mg/L -
.CI”  =993mg/L 50
660
680
700
720
740
760
780
800 * ULS: Ultimate Limit State
50
FOUNDATION TYPE
. EXCAVATED SOIL
EXCAVATION ( test pit ) ELEVATION |
.
i Steel Pole
i PLAN
7 |
GROUND LEVEL | ‘
‘ i
| |
| |
‘ |
w e
AT [
N0 b }
/ | / |
y | / Reinforced i
Y ‘ L/ ﬁrete
7 i 7 Steel Pole
I
% | %
A0 L7
/ /
|
‘ /
v y g
V W S
\
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Soil | EXUAChOn | fication | Observation EXCAVATION GEOLOGICAL UNIT
investigation ggﬁg otthe | ccording USCS ENGINEERING PROPERTIES CONDITION | Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point
g‘g % GgoTEgHngAL BEARING
3 &< APACITIE:
-IP: 16.4 DESCRIPTION OF THE PIT B;E g?% Allowablo
%%E ggé (Mpa) | (Kpa) llJ\/II_S’k Ultli\/lmate
- Consistency lc=1.40 >1 5 pe) | (hpe) | (Mpa) | (Mea)
very consistent ground Vegetablesol % é%% é%sgo é%s %8(;8
60 .
_ _ 10 1901400 | 130 | 589
- Compaction Backfill : Shear test gg 1 B
N pr =202t/ Cuu =10 kN /ir? i :
’ - 0.80 - 4.00m gig
Spa Clayey gravel . Woem = 12.40 % QPuw =26.10° Picks and shovels 2%5
) ) Semi rock soil can be used; 320
(15 kV line 3:50-4.00m | poorly gradled - Natural soil : preferably use 30
Gl\?zggll( é) (GC) 'y, =198t /' - Chemical analysis: pneumatic hammer 2
460
Wey = 16.30 % -pH2 =6.15 &
Y, =278t/ni SO, = 18mg/L s
.CI"”  =79mg/L Ezg
%0
720
740
760
780
ggg * ULS: Ultimate Limit State

EXCAVATION ( test pit )

EXCAVATED SOIL

FOUNDATION TYPE

ELEVATION ‘
~T
‘ Steel Pole
i PLAN
/ |
GROUND LEVEL | ‘
| |
| |
i i
w -1
| /]
/ | / i
| /
A |
/ | / Reinforced ‘
/ i " ﬁrete
7 i /// Steel Pole
/ |
v | v
0 L7
/ g ! //
% g
V.S
!
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Soil EX tr:;ctiforr}] Classification Observation EXCAVATION GEOLOGICAL UNIT
i igati th of the : - 4 eori -
|g\éier§|gat|on s:r% e according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
z F; GEOTECHNICAL BEARING
) IP : / DESCRIPTION OF THEPIT :§ g’g gé = CAPACITIES
- Consistency Ic >1 e e e N
very consi st)(/ant ground Vet o gg 8?32 %gg gg gg
% 63 | 30 | a5 | 4
- Compaction Backfill : o N o
' . | Sheartest: sio T
' B 080-350m 210 50 500 50 | 500
ops Silty gravel . Worn = 10.62 % Quw =27.02° Picks and shovels 300
i 3.70-4.00m Semi rock soil _ can be used; 520
(15 kV Ilne poorly grajed - Natural &)” . preferably use Silty gravel poorly graded ggg
GaSOgI - ( GM ) ) y =1.72 t/r‘n3 _ Chernlca] analyss pneumaIIC hammei’ 3502 400m igg
Masaka) h 0
W = 14 % : PH2 =579
= 540
v, — 270t/ m .SO, 7.6mg/L -
.CI” =78mg/L 50
660
680
700
720
740
760
780
800 * ULS: Ultimate Limit State
840
FOUNDATION TYPE
) EXCAVATED SOIL
EXCAVATION ( test pit ) ELEVATION |
s
i Steel Pole
| PLAN
/ |
GROUND LEVEL | ‘
| |
| |
‘ |
1 e
v ; o / }
0 |
/ | , |
o | / Reinforced i
/ ‘ v ﬁrete
/ i / Steel Pole
/ ‘ 7 //
v/ ‘ /
A 7
/ | P /
v g WV
L DIV s
!
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Sail

Extraction

GEOLOGICAL UNIT

i p— deoth of the | Classification Observation EXCAVATION _ . o _
'B\ﬁl gation ssr?] e according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
A
- - THE|RE—
IP . 152 DESCRIPTION OF THEPIT ggi\ §§§ Allowable LS * | Uttimete
_Consistency Ic=138 >1 §"§§ 8 (Mé)a) (»;pa) (Mpa) | (Mpo)
i deid b e R .
60 0.27 270 27 60
106 O 1 -
- Compaction Backfill : S gg §§ zz(g gz éé
3 - : Clayey gravel 180 . 450 45 90
. =2.02 t/ m poorly graded 0.45
A Cou =14 KN ?
SP6 Silty gravel . Worm = 11.36 % QPu =2541° Picks and shovels 25 §§§ §§§ §§ %308
Semi rock soil can be used. _ 320 0.70 700 70 280
(15 kV line 360-4.00m poorly grajed _ Naural SO” : sitty g;ix]/:inggy”?raded §§§ %:538 %ggg }gg ggg
Gasogi - (GM) — 3 . - 00
Masaka) Yy, 1.90t/m - Chemical analysis: §§§
Wy =18 % -pHZ =7l =
520
= 540
, — 272t/ .80, 94mg/L 59
.CI”  =201.7mg/L 840
0
700
720
740
760
780
800 * ULS: Ultimate Limit State
840
FOUNDATION TYPE
) EXCAVATED SOIL
EXCAVATION (test pit ) ELEVATION |
.
‘ Steel Pole
i PLAN
/ |
GROUND LEVEL | ‘
| |
| |
w RSl
AT [
0017 |
/ | , |
o | / Reinforced i
/ ‘ L/ Nrete
/ i / Steel Pole
/ ‘ s /
v | v
A0 1LY
/ | P /
/ y g
L W ‘S
\
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Soil | Extraclon | fication | Observation EXCAVATION GEOLOGICAL UNIT
investigation g;ﬁ)qtg gf the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point
;3 B [ ceoamon e
1P/ DESCRIPTION OF THE PIT B%E ‘%5 3
‘gég gﬁ 2| Allowable ULS * | Ultimate
. aB2|PEE | (Mpa Kpa
- Consistency Ic >1 — 5 ( - . (op . (Mopa) (oMpa)
very consistent ground 030~ 0dom 2 O 1]
60 0.55 550 55 80
80 1.10 100 10 290
- Compaction Backfill : igg 8| 1son 050
_ 3 - Shear test : 10
Npm =208 tim Cuu =4KkN P
SP8 Silty gravel . Woew = 10.40 % P =25.70° Picks and shovels =
Sandy soil can be used. 320
(15 kv line | 3:80-4.00m | poorly graded v - Natural soil : =
Gasogi - (GM) - e ; (o 400
.Y, =163t/m - Chemical analysis: 20
Masaka) h H o 5 a0
W =183 % P , s
Y, =277t/n S0, = 5mg/L =
.CI” =8mg/L 80
660
740
760
780
800 * ULS: Ultimate Limit State
540
FOUNDATION TYPE
. EXCAVATED SOIL
EXCAVATION ( test pit ) rewton
‘ Steel Pole
i PLAN
7 |
GROUND LEVEL | ‘
‘ !
| |
| |
; e
AT [
00 L7 |
/ | ~ |
i / Reinforced ;
/ ‘ / ﬂrete
/ i P // Steel Pole
v I
v | v
A0 L7
/ | //
// g
V VoW ‘S
!
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Soil

Extraction

GEOLOGICAL UNIT

: P— Classification Observation EXCAVATION . ) ) ) i
investigation gaerp;]tg gf the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point
EE % GEOTECHNICAL BEARING
3 5.5 CAPACITIES
_ IP 165 DESCRIPTION OF THEPIT §§§ gg%; Allowable ULS * | Ultimate
_ Consistency Ic=1.38 >1 352132 () [Cm) | (him) | (i)
- 4. Vegetable soil 0 Q 0 0
very consistent ground 000-030m 8 028 | Te0 1640
% f:ZS ﬁ)go ﬁ)o %%g
- Compaction Backfill : - ii? o
. 40 . 1500 150 500
“1oat/mp | Ooneartest: -
. VCPPM — 1. m Cuu — 20 kN /m 2 Clayey gravel poorly graded Zgg
. 0.30 - 4.00 m 240
SIP9 Clayey gravel - Wopm = 15.20 % P =2375° Picks and shovels 25
_ i Semi rock soil can be used. =
(15kV line | 3-70-4.00m | poorly graded - Natural soil : !
Gasogi - (GC) — s _ ; o 400
Masaka) Y, 1.88t/m Chemical analysis: §§§
Wy =17.3 % -pHZ =6.75 &
Y. =288t/ S0, =92mg/L 5o
s _ 580
.Cl =226.9mg/L 640
0
700
720
740
760
780
ggg * ULS: Ultimate Limit State
FOUNDATION TYPE
. EXCAVATED SOIL
EXCAVATION ( test pit) meumor
T
Steel Pole
PLAN
/

43

GROUND LEVEL

/ / /' ‘
/ s |
/ / |
/ / Reinforced |
/ " ﬁrete
7 7 Steel Pole
v /<
/ /
v /
/
/ /
V /
. S S
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Sail Extraction e . GEOLOGICAL UNIT
: P Classification Observation EXCAVATION , i i . .
Investigation S;Fr);[glgf the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point
s 2 G(I:EOTE((:ZHNIgAL BEARING
3 &< APACITIE:
-1P: 19.9 DESCRIPTION OF THEPIT | & SE g? 3 Allowable
-§-%E ﬁ%é (Mpa) | (Kpa) (lIJVII_S; I‘Jltli\llr’nate
- Consigtency lc=111 >1 : e
very consistent ground 0.00-030m 20 §%§§ gg) §§
_ . 550 e T 10
- Compaction Backfill : S §§§ §§ {;g)o
3 - .
. ydOPM =1.82t/m cuu =38 kN /m 2 Clay of intermediate plasticity %%’03 gg Bg
‘ - 0-30-4.00m 280 28 12
cl ; . Woen = 18.40 % QP =21.31° Picks and shovels §§§ §§ E@‘
SIP 10 3.70-4.00m i e i can be used. 500 80 250
(15 KV line 04, 'F:I‘;esftzgﬁ‘;'ate Lateritic zone | - Natural soil 300 a0 | o
Gasogi - —187t/m ) . . 550 55 310
Masaka) (Cl) Y ' Chemical analysis: a0 T T———
_ 460 1.38 380 38 340
Wy =22.3 % -pH =683 = s
2 520
Y, =278t/ni SO, = 88mg/L e
.CI”  =199.4mg/L 640
620
700
720
740
760
780
800 * ULS: Ultimate Limit State
40

EXCAVATION ( test pit )

EXCAVATED SOIL

44

FOUNDATION TYPE

ELEVATION ‘
i Steel Pole
i PLAN
7/ |
GROUND LEVEL | ‘
| |
| |
‘ i
» R
| /]
/ | / |
| /
Al / |
o | / Reinforced i
/ ‘ L/ ﬁrete
7 i P // Steel Pole
/ )
v | v
A 1L
/ g ‘ //
v v
.S S
!
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-SO” — Extraction Classification Observation EXCAVATION GEOLOGICAL UNIT
investigation| depth of the . ENGINEERING PROPERTIES Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
- | according USCS CONDITION
point sample
%E Eg G(I:EOTE((:ZHNIgAL BEARING
3 &< APACITIE:
28582
DESCRIPTION OF THEPIT _‘%é% %g; _ AllowabLe ULS * | Ultimate
 Consistency lc=1.11 >1 S— a L == ( ga) (Opa) (Mopa) (OMpa)
very consistent ground 0.00-050m ] od0 100 1030
g0 0.45 450 45 80
| | o
- Compaction Backfill : — 1 §§§ §§§ ég ggg
3 - shear : 180 X 360
) — 182 t/ m ntermediate . 1.00 1000 100
Ve Cuu =38 KN /m? ooy (20 LBk
SIP12 Clay of . Worn = 18.40 % =21.31° Picks and shovels ggé
. : can be used. 320
(15 kV line 3.50-4.00m ggﬁgﬁ?me Lateritic zone | - Natura soil : §§§
Gasogi - =187t/m° |- i is
Masaka) (ch) Yy - Chemical analysis: gg
Wy =22.3% 'pHZ =6.83 =
520
v, — 278t/ .80, =88mg/L §§§
.CI”  =199.4mg/L 820
0
700
720
740
760
780
800 * ULS: Ultimate Limit State
540

EXCAVATION ( test pit )

EXCAVATED SOIL

45

FOUNDATION TYPE

ELEVATION ‘
i Steel Pole
i PLAN
v |
GROUND LEVEL | ‘
| |
| |
‘ I
» P Ee
i il
/ | / i
| /
A |
o | / Reinforced ‘
/ i " ﬁrete
7 i P // Steel Pole
/ |
v | v
A0 L7
/ g ‘ //
/ LV
V.S
!
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Sail

Extraction

GEOLOGICAL UNIT

; P ificati i EXCAVATION
investication| denth of the | Classification Observation , , — :
it g s;;er?]ple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
] Eg GEOTECHNICAL BEARING
E g e 2= CAPACITIES
DESCRIPTION OF THEPIT gg; & §§ Allowable LS * | Uttimeta
Egz3st
- Consistency lc=1.12 >1 e > (Mea) | o) | (Mpa) | (Mpe)
very consistent ground 0.00-030m 2 0.0 [ 600 6o | 80
% 66— 600 b0 1o
100 0.40 400 40 20
- Compaction Backfill : 20 030 | 300 30 1
_ 3 | - Sheartest: 1% T O
. ydOPM =1.73t/m cuu =45 kN /m2 Gl of emesidepiicyy | 200 025950 2 %
) =o-amm 240 0.30 | 300 30 55
. Woem = 20.0 % QP = 20.30° Picks and shovels ggg 830 ?88 f8 %%8
SIP 13 Clay Of C| | can be uwj ggg 84718 47188 4713 ggg
_ ) ) : ayey soi . -
(15 kV line 3.60-4.00m mterr_ngdlate - Natural soil : 50 gig igg ig %slag
Gasogi - plasticity — 170t/ m . . 00 - ]
Y =L m - Chemical analysis: 420 070 | 700 70 365
Masaka) (an) h a0 0.85 | 850 85 340
_ 460 0.95 950 95 350
Wey = 21.0 % PH =664 = By
| | S0? = 122mg/L Al
— . = .2Mg 560 )
Y, =277t/m 4 560
.CI”  =2131mg/L 520
&%
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840
_ FOUNDATION TYPE
EXCAVATION ( test pit )
EXCAVATED SOIL
ELEVATION ‘
T
| Steel Pole
i PLAN
7 |
GROUND LEVEL | ‘
| |
| |
‘ |
: e
A [
0 L7 |
/ | ; |
Y | / Reinforced i
/ ‘ v ﬁrete
7 i s Steel Pole
VA
v | v
0 1L
/ | P /
/ g %
.
!
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Sail

Extraction

GEOLOGICAL UNIT

; P— Classification Observation EXCAVATION ) i i i )
|g\éier§|gat|on g:rm gf the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
EE ﬁ. GEOTECHNICAL BEARING
3 5.5 CAPACITIES
-1P: 20.7 DESCRIPTION OF THE PIT %;g §§§ Allowable oLs * o
Eiegse ) | (Mea)
- Consistency lc=1.45 >1 f (Mga) (lépa) (N(I]p ) (OMp )
very consistent ground 000 050m o 0%8 | ago | a8 | %5
60 00 1000 100 300
80 20 1200 120 370
i i 100 40 1400 140 éOO
- Compaction Backfill : w 50 [ 1500 1 150 [ 500
Y om = 1.78 t/ m° - Shear tet 0
. dOPM . . Cuu — 41 kN /m2 Clay oflnéir;?d;izﬂmncny g%g
SP15 Clay of . Woem = 18.0 % P = 26.10° Picks and shovels §§§
(15 kv line | 380-400m | intermediate Clayey soil Netural <oil can be used. .
Gasogi pIaStICIty (Wlth |ater|t) h ura soil : 380
R . =1.61t/m - i iS: o
Masaka) (cl) Yy Chemical analysis: §§§

Wwn =14.9%
) ys =275t/m

.pH =655
.SOAZ1 =97mg/L
.CI”  =2185mg/L

740

760

780

800

820

840

* ULS: Ultimate Limit State

EXCAVATION ( test pit )

EXCAVATED SOIL

a7

FOUNDATION TYPE

ELEVATION

|
i Steel Pole
|
/
GROUND LEVEL |
|
|
|
i I —
|
/ | //
oin
/ |
/ | / Reinforced
// ! " g ﬁrete
oA
v | v
0L
/ g ! //
v |V
V.S A S
!

Steel Pole
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Sail

Extraction

GEOLOGICAL UNIT

investioation| depth of the | Classification Observation EXCAVATION _ _ L _
ooint g saerelple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
A
-IP: 19.2 DESCRIPTION OF THE PIT 3%; §§§ Allowable
‘g@ég §;§§ - - ULS + | Uttimate
- Consistency Ic=1.15 >1 e ——— ( ga) (opa) ( opa) (oMpa)
Vegetable soil 0.00 - 0.25 m
very consistent ground ? 2 A
60 B 750 75 140
C ion Backfill i A EE
- Compaction Backtill : 140 150 1500 150 500
- Shear test : 160
. ydOPM = 177 t/ m3 Clay of intermediate plasticity égg
.Cuu =39kN/m? 0.25 - 4.00 m 220
SIP 16 cl f . Worm = 20.40 % QP =22.29° Picks and shovels ggg
. ay 0 320
(15 kV line 3.40-4.00m intermediate | Lateritic zone | _ Natural soil | can be used. e
Gasog! - plasticity _ 3 . . 2
Masaka) (ah) Y, =169t/m - Chemical analysis: a0
460
W =20.3 % -pH2 =491
= 540
Y, =284t/n .80, 6.9mg/L 0
.CI” =1133mg/L =
&0
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840

EXCAVATION ( test pit )

EXCAVATED SOIL

48

FOUNDATION TYPE

ELEVATION ‘
i Steel Pole
i PLAN
¥ |
GROUND LEVEL | ‘
| |
| |
i i
w e
| il
/ | / i
| /
A |
y | / Reinforced i
. i " ﬁrete
7 ‘ 7 Steel Pole
20 WA
% | v
A0 L7
/ g ‘ //
v g
V.S A
!
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Sail

Extraction

GEOLOGICAL UNIT

i p— deoth of the | Classification Observation EXCAVATION _ _ o _
|g\éieﬁtt| gation s:r% e according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
A
-1P: 157 DESCRIPTION OF THE PIT %%g §§§ Allowable s lommme
. 3338|358
) Cong Stency lC = 155 > 1 Vegetable soil 0.00 - 0.25 f (Mga) (’;pa) (N(!Jpa) (OMpa)
very consistent ground ’ 8 §§§ %?5,% %E Z§
60
80 0.50 500 50 80
- Compaction Backfill : i%ﬁ 850500 % 0
|3 | -Sheartes: =
Yom=1871t/m _ 2 200 0.30 | 300 30 70
(P ' Cuu - 19 kN /m Clay of intermediate plasticity 54213 8é8 ggg ég ]C']O
W = 15.65 % lIJ - 31 590 . 0.40 - 4.00 m 260 0.60 600 60 20
SIP17 Clay of T I T Picks and shovels = i
H 320 0.70 700 70 223
(15kvine | 250-350m | intermediate | Clayey soil | - Natural soil - con beused - e
Gasogi - plasticity o ieat/n _ _ 00 060800 0 am
Masaka) (cl) : Vh =1L m - Chemical analysis: 420 0631630 63 300
.pH =649 %0 R SR O o
Wn =13.5% 500 1.00 | 1000 | 100 390
s} = 117mg/L 2 R a
Y, =275t/m et S 560 :
.CI”  =2084mg/L 640
&0
700
720
740
760
780
800 * ULS: Ultimate Limit State
50
FOUNDATION TYPE
EXCAVATION (test pit) EXCAVATED SOIL ELEVATION |
T
| Steel Pole
i PLAN
/ |
GROUND LEVEL | ‘
| |
| |
‘ |
: e
AT [
A / |
/ | % |
y | / Reinforced i
/ ‘ L/ Wrete
/ ‘ / Steel Pole
/ ‘ 7 /
/ ‘ /
A 7
/ | //
% g %
LV Lo /s
\

49

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

A15-50




Sail Extraction e . GEOLOGICAL UNIT
. N EXCAVATION
investioation| depth of the | Classification Observation . , I ,
ooit g ;r%ple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
g% ‘g GEOTECHNICAL BEARING
i 3_|5s CAPACITIES
-1P: 16.4 pEscrRIPTION OF THERT | 356 g‘ég Allowable
gég @2@ - - ULS * | Ultimate
= COHS Stency IC = 155 > l Vegetable soil - 0 - — ( ga) ( Opa) (N(I)pa) (OMpa)
very consistent ground 000-025m i e N 5
s 1 T R
il i EiE Em B
- Compaction Backfill : :
P . | - Sheartest: L R —
Y oo = 1.84 t/m _ ) o 300 040400 i
Cou =21 im
SIP18 . - Woem = 15.20 % P =26.79° Picks and shovels 20 08 [ 620 e T 1e
ne | Visua Clayof | Clayeysoil: can b used = sEm o E
(15 kV line Su . Intamajl ae . _ NaIura' m” . ' ggg ggg ggg ég S?S
Gasogi - observation plasticity Sail of the . . 380 035 350 R
Masaka) (ch) same physical Y, =173t/m |- Chemica anayss: 0 8 o —
& mechanica 460 0.70 | 700 70 320
W = 15 % PH - =4.94 = of | he i
na!tlur?;fthe - SOZ 65.2 /L 520 1550 | 1500 150 | 500
soil of the _ . = 65.2mg 540
: Y, =270t/m 4 560
Sp 17 o =1022mg/L =0
630
700
720
740
760
780
800 * ULS: Ultimate Limit State
a0
FOUNDATION TYPE
ELEVATION ‘
T
i Steel Pole
EXCAVATED SOIL | o
|/

GROUND LEVEL i i
| |
| |
; el

A [
0L |
/ | / |
/ | / Reinforced i
/ i " ﬁrete
/ i P // Steel Pole
v \
v | v
0 L7
/ | P
// %
V.S NS S
!
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Soil

Extraction

GEOLOGICAL UNIT

investiaation| depth of the | Classification Observation EXCAVATION _ _ o _
it g ssr%ple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
%g g: GEOTECHNICAL BEARING
-1P: 19.0 DESCRIPTION OF THEPT | & %E ;@?g - AIT(»:N:ZIZITIES
: B2805 22 oy ooy iy | o
= COI’]SI StenCy IC = 117 > 1 Vegetable soil 0.00 - 0.20 m 0 0 9 9 S
very consistent ground Z% §§§ §§§ §,§ ég,
- Compaction Backfill : :
P . | -sheartes: = : === == ==
Yom=170t/m _ ) e soom " 200 7 T ]
SIP 19 . Clay of . Worm = 19.40 % QP =19.29° Picks and shovels §§§ be e 5 528
(15 kV line Visud intermediate | Clayeyzone: | .. can be used. e 1301130 130 800
Gasogi - observation plasticity Soil of the : . . ' 0
Masaka) (ah) same physica Y, =170t/m - Chemical analysis: )
& mechanical Weo = 21 % .pH =572 i
nature as the ' 2 520
= 540
sail of the Y, =268t/m S0, = 42mg/L =
Sip 17 .CI” =638mg/L 40
60
700
720
740
760
780
800 * ULS: Ultimate Limit State
820
840
FOUNDATION TYPE
ELEVATION
EXCAVATED SOIL T
Steel Pole
PLAN
2

51

GROUND LEVEL

/ \
/ 7 \
/ / |
/ / Reinforced |
s S/ ﬁrete
7 7 Steel Pole
v 74
/ /
/ /
/ /
v /
/ /
L SN </

!
i
i
i
i
!
RV [
i |
i
i
i
i
i
i
i
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D. Reconstruction of transmission 110 kV line Jabana-Birembo
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A%

JABANA

*

SIP177

*

SIP178

*

*
SIP180

*

SIP181

*

SIP182

*

*

SIP184

ROUTE 1 : 110kV LINE JABANA- BIREMBO

Text
*

SIP186 %
SIP187 *

VILLE DE KIGALI

A15-54

*

SIP189

*

SIP190

*

Legend

*  Towers
110kV_Jabana- Birembo_Line
Existing_MV_Lines
s HV/_Existing_Network

Villages

Cells

Sectors

*

SIP195 *
SIP196 *

BIREMBO

1 110kV line Jabana - Birembo

REV. DESCRIPTION ISSUED

CHECKED

REPUBLIC OF RWANDA

MINISTRY OF INFRASTRUCTURE

Buyer:

Execution Agency :

Consultant

Project :

PROJECT FOR IMPROVEMENT OF SUBSTATIONS AND DISTRIBUTION NETWORK

JICA PROJECT PHASE IlI

*
Towers X Y

178 507828.9251| 4790828.881
179 508274.0097| 4790701.441
180 508386.4321| 4790669.252
181 508892.5636| 4790524.332
182 509205.1044| 4790434.843
183 509373.4015| 4790386.655
184 509641.556| 4790309.876
185 509840.0016| 4790253.055
186 510504.7781| 4790062.712
187 510727.7962| 4789998.856
188 510985.4621| 4789925.079
189 511310.6545| 4789831.967
190 511677.1473| 4789727.031
191 511883.0435| 4789668.077
192 512147.7947| 4789592.271
193 512389.7326| 4789522.998
194 512984.0216| 4789352.837
195 513212.087| 4789287.536
196 513377.4711| 4789240.182
197 513582.5021| 4789181.476
198 513968.7414| 4789070.885
176 507393.4434| 4790953.571
177 507708.2626| 4790863.43

199

514006.3213

4789060.125

Content :
SOIL INVESTIGATION
ROUTE 1:110kV LINE JABANA - BIREMBO
Name Fonction Approval by Client Date Signature & Stamp
PAPER SIZE SCALE DRAWING N° DATE DRAWING STATUS
Al 1/9 000 01/JPP3 June 2017 FOR APPROVAL




Soil Extraction e . GEOLOGICAL UNIT
. P Classification Observation EXCAVATION ) . ) . )
investigation delothI of the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point sample
g% gc GEOTECHNICAL BEARING
-1P: 19.3 sescremonorren | BoE|BEo CAPACITIES
5|5 gg Allowable . .
522 z82 ULS Ultimate
Consistency Ic=116 >1: 832|825 | (Mpa) | (Kpa) | (Mpa) | (Mpa)
- =1. . Vegetable soil 0 0] 0 [0] 0
very consistent ground 000-030m % R 2 ]
60 0.07 70 14 23
s B E=mm
- Compaction Backfill : V 120 009 |90 18 27
P - shear tes =t = E=E=as
- ear . f— :
° y(PPM = 183 t/ m3 - r.nz . Clayey of intermediate égg gzg 233 ‘313 gg
-Cuu =48 kN/ Picks and shovels paenery 20 025 |50 |50 | 60
0.30 - 4.00 m i
9P 176 Clav of - Worm = 17.32 % Pu =22.05° can be used. §§§ ggg gg §§
|P 17 ay O 320 025 250 50 100
(110 kv line | 050-100m | intermedige | Svampyaea | 3 A
Jab plasticity ) 380 035 | 350 70 45
abana - Yy, =171t/m | -Chemica anaysis: 20 62850040110
Birembo) (ch) h 440 007 |70 15 55
H =664 & O O . 3
Wn =19.7 % -P : 500 0.07 70 15 120
SOZ = 111 mg /L B 8'% %gg ég igg
. =281t/m At 560 0.0 100 20 100
" C”  =257.1mg/L 50 o ————
. = .1 mg 620 0.40 400 80 80
640 0.10 100 20 300
660 0.50 500 00 350
680 0.50 500 05 360
700 0.60 600 20 380
720 0.75 750 50 500
740
760
;33 * ULS: Ultimate Limit State
820
FOUNDATION TYPE
. EXCAVATED SOIL
EXCAVATION ( test pit )
|
Concrete : C16/20
Steel : 500 Mpa
0.30 Coating : 0.05m
.30m
GROUND LEVEL
Main reinforcement
Hm Shear reinforcement Bm
Slab anchors Slab reinforcement
I upper face
/] ;
..... e m
=05m i | ‘

54

Lean concrete
(5cm)

—/—————BmxBm———¢

! \[Slab reinforcement
| ower face

/

GOOD SOIL (110 kV line ) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH SLAB
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Sail Extraction I . GEOLOGICAL UNIT
. —_— Classification Observation EXCAVATION . . . . .
investigation| depth of the ; ENGINEERING PROPERTIES Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point sample according USCS CONDITION
z & GEOTECHNICAL BEARING
. 33 c|Bs CAPACITIES
-1P: 207 DESCRIPTIONOF THERT | £ 356 28%
£E5|852 Allowable o
BLE5E2 ey [ Ry | (Mpa) | (Vo)
- COﬂSl Stency IC = 133 > 1 Vegetable soil 0 Q o] Op 0 .
very consistent ground 000-030m i o T80 T f 5
60 0.09 | 90 18 35
st e e
100 .
- Compaction Backfill : e et 140 0901160 %Z o
- ear : — 160 0.11 10 40
) ydOPM = 181 t/ m3 Clayey of intermediate ;gg 8 % %8 %g ﬁ%
.Cuu =41 kN/m? | picksand shovels sttty 20 015|150 |21 [
0.30 - 4.00 m .
Sl of . Worw = 18.98 % Pu =19.03° can be used. R U -
. 230
SIP 77 050-1.00m| i tay Oed- de | Swampy area sio 026 58 5|
(110 kV line ' ’ Ir|] ermediae - Natural soil : 360 0.8 380 57 92
) asticit , _ A
Jabana Py Y, =180t/m |- Chemical analyss: I e
remee) (e H =652 @
Wn =15.7 % P - 500 35T 58 2 95
SO, = 125mg/L o oa L sle - t7 | Ioo
) =282t/m U4 T 560 0330 1300 60 150
s J— e e B
. = .omg 620 040 | 400 80 230
640 0.42 420 85 255
660 0.45 450 90 270
580 040 | 400 80 290
700 045 | 450 90 380
720 0.50 500 100 420
740 0.75 | 750 150 500
760
780 * ULS: Ultimate Limit State
800
820
FOUNDATION TYPE
. EXCAVATED SOIL
EXCAVATION ( test pit)
Concrete : C16/20
Steel : 500 Mpa
0.30 m Coating : 0.05m
GROUND LEVEL
Main reinforcement
Hm - Shear reinforcement Bm
Slab anchors 1 Slab reinforcement
-".- upper face
..... — .% — Bm
=0.5m 2 1—1—] Y 3‘. nl_l_l_l 28

55

Lean concrete
(5 cm)

Slab reinforcement
| lower face

—f————BmxBm——A—

GOOD SOIL (110kV line) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH SLAB
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Soil Extraction e . GEOLOGICAL UNIT
: — Classification Observation EXCAVATION
investigation| depth of the \ i ' il cori '
boint g sample according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
E% g: GEOTECHNICAL BEARING
) |P / DESCRIPTION OF THEPIT E 25 gg = CAPACITIES
T3 ge Allowable )
‘g‘%s g éi 5 i T 3 ULS * | Ultimate
. Z|BSE | (Mpa Kpa) | (Mpa) | (Mpa)
-COI’]SISIen |C< 1 ‘'egetable soil -
el = e
soft soil 40 0.05 50 10 39
& 8'8‘71 47‘8 15 fi
. . % L
- Compaction Backfill : O T2 64212 25 25
et d | Sheartest: e 1 EraE e s
. ydOPM =1.69t/m _ ) 200 0.06 60 13 66
.Cuu =10 kN/m? | picksand shovels z 0 o
Sttaf) W = 220% o =267 | canbeuend KM= EiEESS R
SIP 178 or low e — 32
(110 kv line | 150-200m | piasticity Swampyarea | oo L Eli=: Eia= ===
_ ML ’ , 380 020 | 200 40 69
Jabana (ML) 'y =162t/m | -Chemica andyss: @ G e | m o
Birembo) " i R
Wy = 17.4 % .pH - =7.04 i i ——
. 50421 - 70 mg /L Egg 0.32 320 65 g
Y, =277t/m _ NS R E
.Cl =85 mg /L 620 8?2 fgg %8 95
640 .05 50 10 90
660 .07 70 15 90
680 10 100 20 00
700 15 150 3 1
720 0.15 150 30 1!
740 0.20 200 40 5
760 0.50 500 100
780 0.70 700 140 380 * ULS: Ultimate Limit State
800 0.75 750 150 500
820
FOUNDATION TYPE
EXCAVATED SOIL

EXCAVATION ( test pit )

56

GROUND LEVEL

Concrete : C16/20
Steel : 500 Mpa

Coating : 0.05m

Hm Shear reinforcement B
Slab anchors Slab reinforcement
upper face
i
=05m e l : 1 L

/ 0
Lean concrete 7 BmxBm-——4#

(5 cm)

Slab reinforcement
| ower face
v/
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Soil | Extaclon | fication | Observation EXCAVATION GEOLOGICAL UNIT
investigation| depth of the h ENGINEERING PROPERTIES Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
; sample according USCS CONDITION
point
Eg g: GgoTEgHNIgAL BEARING
-IP: 173 DESCRIPTION OF THE PIT 3§§ §§§ A”O\AN:gelTlE
£50|=83 ULS * | Ultimate|
- Consistency lc=151 >1: §§§ 5eE (Mpa) U;pa) (Mpa) ((;Mpa;)
very consistent ground vegetable sl 20 020|200 20 | 40
. - 40 65 650 65 80
® 601000100 180
. . 120 2011300 130 a0
- Compactlor; BaCk_f”; -87 - - Shear tegt - igg 50 | 1500 | 150 | 500
. pv = 1. - ) 200
£ .Cuu =20 kN/m? | picks and shovels Sty e 20
P 180 Sitor . Worw = 14.36 % QP =24.23° can be used. peomem e~
IP1 o 520
(L10 KV lne 3.70-400m g};e;trig‘ietdy'ate Sandy soil | - Natural soil : o
- : =180t/m |- i is: 20
Birembo) (MI) Yy Chemical analysis: &
.Wn =16 % .pH2 =6.2 §§§
Y. =280t/ S0, = 84mg/L 5o
S . 580
.Cl =81mg/L &0
70
;gg * ULS: Ultimate Limit State
FOUNDATION TYPE
EXCAVATED SOIL

EXCAVATION ( test pit )

57

Concrete : C16/20
Steel : 500 Mpa

Coating :0.05m

GROUND LEVEL

Slab reinforcement
upper face

Slab anchors

=05m e
N ' Slab reinforcement
| lower face

/ 000
Lean concrete —7 BmxBm ﬁé
(5 cm)

GOOD SOIL (110 kV line ) : REINFORCED SQUARE OR CIRCULAR
CONCRETE SHAFT WITH SLAB
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Soil | EXCCEN | Classification | Observation EXCAVATION GEOLOGICAL UNIT
Ig\ﬁttlgatlon gﬂg ofthe | ccording USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
% &, CCAmACITIES NG
-IP: 211 DESCRIPTION OF THE PIT 3§§ gé% Allowable
25T|=22 ULS * | Ultimate
- Consistency 1c=133 >1: E8E)5E2 Thpy [ (o) | (M) | (M)
very consistent ground Vegetabl o 2 025 950 |95 4o
— 5 o020 20 249
. . 100 1001000 100|390
- Compaction Backfill : s O T 7 1
v — 104t/ m3 - Shear test : Clay of intermediate plasticity 150 1.50 500 50 500
. PM — . 0.40 - 400 m 200
Clay of o .Cuu =31 kN/M | picks and shovels 20
intermediate - Woru = 15.20 % P =2375° can be used. 250
SIP 181 - 00
_ ) plasticity _ e
(110 kV line | 340-4.00m (ch) Sandy soil | - Natural soil =
é?rt;?go_) -y, =168t/m | .-Chemical analyss: 20

Wn =16 %
'ys =264t/m

pH =655
'SO; = 34mg/L
.ClI"  =145mg/L

* ULS: Ultimate Limit State

EXCAVATION ( test pit)

EXCAVATED SOIL

58

FOUNDATION TYPE

GROUND LEVEL

Concrete : C16/20
Steel : 500 Mpa

Coating : 0.05m

Slab reinforcement
upper face

=05m

Lean concrete 7; BmxBm ﬁL

(5¢cm)

ower face

GOOD SOIL (110kV line) : REINFORCED SQUARE OR CIRCULAR

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING

CONCRETE SHAFT WITH SLAB

Slab reinforcement

A15-59




ol EXIaction | Classification | Observation EXCAVATION GEOLOGICAL UNIT
. _— th of the , . . . .
|B\éieritlgatlon s;$1 e according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 KN SPT ), test without soil coring for sample taking
;1 | g e
-1P: 215 DESCRIPTION OF THE PIT %gé g’g% Allowable s * | Ultimete
-Consistency Ic=114 >1: S5 832F [(Mpa) T(Kpa) | (Mpa) | (Mpa)
very consistent ground vegetable <ol 2 640|100 1o |20
- N 40 0.35 350 35 65
60 0.50 500 50 90
106 §:80 00— a5
- Compaction Backfill : 120 9013000 | 100 | 38
' y o = 1.79 t/ m3 - Shear test : Clay of igtj;rrjeji;emplasicity %%% I— 28 288 gg égg
Clay of o .Cuu =38 kN/m? | picks and shovels 20
intermediate - Worm = 16.87 % P =23.08° can be used. 250
SIP 182 - 520
(110 kv line | 3:80-4.00m plasticity _ . w0
Sabana (cl) Sandy soil - Natural soil : 360
al - _ 3 . . 400
. =186t/m - : 220
Birembo) Y, Chemical analysis: =
We =20.7 % PH , 613
Y. =267t/m S0, = 137mg/L =0
s _ 580
.Cl =101 mg/L &0
60
680
igg * ULS: Ultimate Limit State
FOUNDATION TYPE
EXCAVATED SOIL

EXCAVATION ( test pit )

59

| D=09m
o .
>
©
T 0.30 m
|
GROUND LEVEL -
Main reinforcement
Hm Shear reinforcement
Slab anchors “‘3 Slab reinforcement
%upper face
= 05 m Y Iy ry 'I_I_I ry 5. -l_l_l_l ry re

Lean concrete
(5 cm)

/

GOOD SOIL (110 kV line ) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH SLAB

Concrete : C16/20
Steel : 500 Mpa

Coating :0.05m

' Slab reinforcement
| lower face

—/—————BmxBm———¢

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING .
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ol EXUAcn | Classification | Observation EXCAVATION GEOLOGICAL UNIT
investigation th of the . - . o _
ooint 9 ;r%ple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
_ i
-1P: 191 pescrPTIoN OF THEPIT | 836|882
£5gg2| Allowdle ULS * | Ultimate
- Consistency 1c=0.97< 1: 858 BEE [(Mpm) [ (Kpa) | (Mpa) | (Mpa)
consistent ground Vegentie o 2 085550 |85 i
9 0.00-0.30m 40 0.90 900 90 125
: EES ISR
100 .
- Compaction Backfill : Sheor tet s = A e
- ear . of intermediate ici * 3 3
Yp =179 t/m’ RARTOaRE 1 B R e
Clay of Cuu =35 KNP Picks and shovels 1 B ER A ae
intermediat - Worn = 19.0 % P =2254° can be used. 50 656500 | oo | 3%
S|P 184 n erm_ |ale cl il 00 1.00 1000 100 250
(110 kv line | 350-400m | plasticity > Natural ol i BE= ===
(cn) ) ural soit-- 380 50 1560 | 150|500
Jabana - -y, =182t/m’ |- Chemica andysis: 20
Birembo) h 210
Wy =215 % PR =02
= 540
Y, =279t/m S0, = 28mg/L 50
.CI"”  =151mg/L 620
640
660
680
700
720
740
760
780 * ULS: Ultimate Limit State
520
FOUNDATION TYPE
EXCAVATED SOIL

EXCAVATION ( test pit)

60

Concrete : C16/20
Steel : 500 Mpa

Coating : 0.05m

GROUND LEVEL

Slab reinforcement
lower face

Hm Bm
I
|- i
= Slab reinforcement
Slab anchors '-L.-l upper face
IR
O e e B B m
|
=05m nn-'l_l_Infn-l_l_l_ln-
7
|

Lean concrete 7; BmxBm ﬁé
(5 cm)

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

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING




Soil | Extraction - Sfication Observation EXCAVATION GEOLOGICAL UNIT
investigation ;i:r%tg gf the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point
B | R e
-IP: 164 DESCRIPTION OF THEPIT ggg §§§ Allowable ULS * | Ultimate
- Consistency lc=152 >1: 852 BEE W) [ (Kpa) | (Mpa) | (Mpa)
very consistent ground Vegetable soi 2 010 i o %5
0.00 - 0.50 m 40 0.20 200 20 35
60 0.45 450 45 70
06 2580330550
- Compaction Backfill : — 12 S 130 1% 1 a0
- ear . 160
Y p =193 t/m 5
.Cuu =23 kN/m? | picksand shovels O ey %0 20
P 166 Clayey gravel . Woem = 15.88 % Y =26.57° can be used. 250
) } poorly grded i =
(110 KV line 3.70-4.00m (6C) Lateritic zone - Natural soil - s
o) 'y, =190t/m |- Chemical andyss: 2

.Wn =18.4 % .pH2 =6.44
Y. =2.90t/m .80, = 684mg/L

S -
.Cl =1134mg/L

680

700

720

740

760

780

* ULS: Ultimate Limit State

800

820

EXCAVATION ( test pit )

EXCAVATED SOIL

61

FOUNDATION TYPE

GROUND LEVEL

Slab anchors

Concrete : C16/20
Steel : 500 Mpa

Coating :0.05m

Slab reinforcement
upper face

=0.5m

---------

N

Lean concrete 7; BmxBm ﬁé

(5cm)

| lower face

GOOD SOIL (110 kV line ) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH SLAB

Slab reinforcement

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING .
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Soil | BXtrection - ficaion | Observation EXCAVATION GEOLOGICAL UNIT
investigation gﬂg e | cording USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
point
g | e
-1P: 19.6 DESCRIPTION OF THEPIT | & §§ §§ 3 Allowable
i £372 §§§ ULS * | Ultimate
- Consistency 1c=128 >1: | S8=2|ASS| (Mpa) | (Kpa) | (Mpa) | (Mpa)
very consistent ground 000-020m 20 015 | o | 95 | %0
40 0.25 250 25 45
i 2% 380 30 %8
. . 100 05 050 05 | 380
- Compaction Backfill z 201300 no
y — 187 t/ m3 - Shear test : Clay of igt;)mediaeplasicity igg
. v = 1. .20 - 4.00 m 150
Clay of o .Cuu =39 kN/m? | picksand shovels 20
[ - . Worn = 16.54 % .Y =20.56° can be used. B
SIP 187 intermediate | cjayey soil o ° v i
(110 kv line | 3-60-4.00m plasticity Natural soil : 60
Jabana - (e TR 1.72t/m |- Chemical andlysis: 0
Birembo) Yh ' - Lhemical analysis. 140

Wwn =19.0 %
Yy =285t/m

PpH =542
'S0, = 109mg/L
.CI"” =922mg/L

460

480

500

520

540

560
580

600

620

640

660
680

700

720

740

760

780

800

820

* ULS: Ultimate Limit State

EXCAVATION ( test pit )

EXCAVATED SOIL

62

FOUNDATION TYPE

GROUND LEVEL

Slab anchors

Slab reinforcement
upper face

=05m

/ 00
Lean concrete —7 BmxBm-——/

(5 cm)

lower face
vV

GOOD SOIL (110 kV line ) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH SLAB

Concrete : C16/20
Steel : 500 Mpa

Coating :0.05m

Slab reinforcement

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

Extraction

GEOLOGICAL UNIT

i - deoth of the | Classification Observation EXCAVATION , _ o _
|g\éieﬁttlgatlon epple according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 KN SPT ), test without soil coring for sample taking
gg §C GEOTECHNICAL BEARING
) I P 172 DESCRIPTION OF THEPIT E % g é’é % CAPACITIES
SEEE Allowable ULS * | Ultimate
-Consistency 1c=128 >1: S52/82=] (Mpa) | (Kpa) | (Mpa) | (Mpa)
. Vegetable son 0 0 Q 0 o]
Very consl stent gI’OUﬂd 0.00 - 0.30m 20 0.22 220 42 63
40 0.23 230 47 73
2 e —
. . 100 0.13 30 27 46
- ear : ayey sand poorly gr .13
Vo= 107 U/ _ | CHE] EiiE ===
.Cuu =37 kN/m? | picks and shovels 20 0
= = ° can be used. 60 0.3 360 72 130
SIP 189 Clayey sand Sandy soil & . Woem = 14.40 % P =22.29 e §§ §:;8 ;8§ % fgo
(110 kv line | 3:50-400m | poorly graded | Swampy area |\ oy 1a il Vs )
- (SC) i ’ . — 380 041 [ 410 82 50
o) ¥, =180t/m | .Chemical analyss: 2 ] B E
460
W =16.0 % .pH2 =124 &
)
— 540
Y, =285t/m -S04 65.9mg/L %0
.CI” =70.9mg/L 50
640
660
680
700
720
740
760
780 * ULS: Ultimate Limit State
800
820
FOUNDATION TYPE
EXCAVATED SOIL

EXCAVATION ( test pit )

63

| D=09m Concrete : C16/20
f B Steel : 500 Mpa
| Coating : 0.05m
i 0.30 m
|
GROUND LEVEL “
Main reinforcement
‘ | B m
Hm ' Shear reinforcement ¢ e
Slab anchors “5 Slab reinforcement
%upper face
....... H B m
=osm |, L L [-.—.—.
f Slab reinforcement
| ower face
/
Lean concrete 7 BmxBm ﬁL
(5 cm)

GOOD SOIL (110 kV

line ) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH SLAB

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

Soil Extraction o .
; — Classification Observation EXCAVATION ) i ) i ]
lg\éiﬁlgaﬂon ggﬂ;é’f the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
I .
-1P: 182 DESCRIPTION OF THEPIT gg% §§§ Allowdle P
- Consistency 1c=1.30 >1: 852 8SE Tupa) [ (Kpa) | (Mpa) | (Mpa)
. Vegetable soil 0
very consistent ground 000 - 030m 075 o é?g 85
- Compaction Backfill : 5 To
/ 3 - Shear test : Clayey sand poorly graded X 6 g%
. =1.88t/m 0.30 - 4.00 m .
Ve .Cuu =22 kN/n? | picks and shovels 8 : gé
: =17.01 9 QP =25.64° can be used. 035 "
SiP 190 Clayey s | Sancy soil & eSO !
(110 kV line 3.00-3.50m poc()rls)é:g)raded Swampy area | _ Natural soil : l (8“% %—?3 §§§
éziart;arl:so—) -y, =201t/m" |- Chemica andysis: —
Wew = 16.0 % -pH2 =481
'y, =288t/m S0, = 626mg/L
.CI” =993mg/L
* ULS: Ultimate Limit State
FOUNDATION TYPE
EXCAVATION (test pit) EXCAVATED SOIL
f‘ D=09m Concrete : C16/20
f : Steel : 500 Mpa
| 0.30m Coating : 0.05m
GROUND LEVEL ‘J
Main reinforcement
Bm

64

y 0000
Lean concrete 7 BmxBm-——4#

(5 cm)

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

Hm : Shear reinforcement
|
J
Slab anchors f" Slab reinforcement
%upper face
=05m [_

Slab reinforcement
lower face
)y

GOOD SOIL (110 kV line ) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH SLAB
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-SO“ — Extraction Classification Observation EXCAVATION GEOLOGICAL UNIT
Ig\éieﬁttlgatlon S;ﬂ& gf the | = ordi ng USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
3 B | cemame e
-|1P: 165 DESCRIPTION OF THE PIT Egé 55% Allowable
_ £372 §g§ ULS * | Ultimate
- Consistency Ic=144 >1: E— Dy'VHW?)%m)<?® ww
very consistent ground 0.00-030m D O O -
% O R T T
o5 206600 igo | 160
- Compaction Backfill : 120 180140018000
/ 3 - Shear test : Clayey sand poorly graded 160
. V v = 1.91 t/ m 0.30 - 4.00m ézg
o .Cuu =18 kN/m? | picksand shovels 20
. Worn = 16.40 % Pu =27.70° can be used. %0
SIP 195 Clayey sand | sandy soil & o ’ v 0
(110 kV line | 360-4.00m poc(’rls)graded Swampy &€ | _ \iarral soil - 0
Janana - 'y, =197t/m | Chemicd andyss:
irembo) ; _ a8l 440
W =16.6 % P ,
Y, =288t/ S04 = 626mg/L =
.CI”  =993mg/L &0

640

660

680
700
720
740
760
780

* ULS: Ultimate Limit State

800
820

EXCAVATION ( test pit )

EXCAVATED SOIL

65

FOUNDATION TYPE

GROUND LEVEL

Concrete : C16/20
Steel : 500 Mpa

Coating :0.05m

Slab anchors

Slab reinforcement
upper face

=05m

Lean concrete
(5cm)

—/————BmxBm—— 4

' Slab reinforcement
| lower face

GOOD SOIL (110 kV line ) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH SLAB

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




Soil

Extraction

GEOLOGICAL UNIT

; — Classification Observation EXCAVATION ) . . . )
|B\c/)ieﬁtuganon gerr:]tg gf the according USCS ENGINEERING PROPERTIES CONDITION Light penetrometer ( GeoMIL 50 kN SPT ), test without soil coring for sample taking
s3 . | CEOpRSoA searns
_ IP 2026 DESCRIPTION OF THEPIT %%é §§§ Allowable ULS * | Ultimate
_Consigtency 1c=113 >1: , 2520522 [Cpa) T (Kpa) | (voe) | (Mipa)
very consistent ground vo0-os0m % oS0 % %
40 0.40 400 40 65
60 0.25 250 25 45
s E/=R EEaE
- Compaction Backfill : 120 20— 1l00 1120 1 380
/ 3 - Shear test : igg 50 500 50 500
. =1.89t/m 200
o f ydOPM “Cuu =30 kN /mz Picks and shovels Clayofintegmed:)aeplaﬂicity 220
ay (0] _ _ . 0.50 - 4.00 m 200
P 195 ir:term?di de | Sendy soil - Worn = 16.21 % QP =2541 can be used. =
. - asticit 340
(110 kv ine | 370-400m | PEEEAY - Natural sl : =
Brembo My LM | - Creicaldyss:
Wy = 18.8 % 'pH2 =611 o
'y, =281t/ S04 = 24mg/L =
.CI”  =2024mg/L 020
640
70
;gg * ULS: Ultimate Limit State
FOUNDATION TYPE
EXCAVATED SOIL

EXCAVATION ( test pit )

66

GROUND LEVEL

Slab anchors

Concrete : C16/20
: 500 Mpa

Coating :0.05m

Slab reinforcement
upper face

=05m
Lean concrete
(5cm)

—/—————BmxBm———¢

Slab reinforcement
| lower face
)y

GOOD SOIL (110 kV line ) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH SLAB

THE FOUNDATION DIMENSIONS COMPLY WITH THE STATIC BALANCE OF TOWER FIXING .
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V. | GENERAL CONCLUSION

1) Soail as support structure.

The presence of clay being general in all the soil structures we have studied ; caution isimportante
in defining the bearing capacity of each lot.
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 atropical 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.
Itisstrictly 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 afew 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 islower asindicated above.
Thiswould bein 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 ).

2) Sail 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 yd orv > 1.67 t/m°

- Theinternal 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 ( 21.71t/ m3).

- No soil presents no aggression against cement (4.62 < pH < 7.3).

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

a. Good soil, including :
- Clay of Intermediate plagticity ,
- Silty Sand ,
- Clayey Sand .
b. Soft rock, including :
- weathered rock,
- silty gravel,
- clayey gravd,
- semi rock soil.

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

4) Remarque
Any anomalies observed in the performance of the results given above must be reported to

an expert for advices and interpretation.
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IMPROVEMENT OF SUBSTATIONS AND DISTRIBUTION NETWORK, PHASE 3, JICA PROJECT.

SOIL INVESTIGATION (File2/2: Field & laboratory tests)

CONTENT

I. LIGHT STATIC PENETRATION TESTS ( on 46 points)

I1. CHIMICAL ANALY SIS (for 50 points)
1. PHISICAL & MECHANICAL TESTS (for 50 points)

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

SOIL INVESTIGATION ( File2/2: Field & laboratory tests)

|. LIGHT STATIC PENETRATION TESTS (on 46 points)

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

- 15 kV Distribution line Gasogi substation - Nyagasambu (15 points) : Sipl, Sip2, Sip3, Sip4, Sip5, Sip6, Sip
Sip9, Sipl0, Sipll, Sipl2, Sipl3, Sipl5, Siple & Sipl7.
- 15 kV Distribution line Gasogi substation - Masaka hospital (15 points) : Sipl, Sip3, Sip4, Sip5, Sip6, Sip8,
Sip9, Sipl0, Sipl2, Sipl3, Sipl5, Sipl6, Sipl7, Sipl8 & Siplo.

- Reconstruction of transmission 110 kV line Jabana - Birembo (13 points) : Sipl76, Sipl77, Sipl78, Sipl180,
Sipl81, Sip182, Sipl84, Sipl86, Sipl87, Sipl89, Sipl90, Sipl9s, Sipl96.
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IMPROVEMENT OF SUBSTATIONS AND DISTRIBUTION NETWORK, PHASE 3, JICA PROJEC

SOIL INVESTIGATION (File2/2: Field & laboratory tests)

II. CHEMICAL TESTS (for 50 points)

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

- 15 kV Distribution line Gasogi substation - Nyagasambu (15 points) : Sipl, Sip2, Sip3, Sip4, Sip5, Sip6, Sip7
Sip9, Sipl0, Sipll, Sipl2, Spl3, Sipl5, Sipl6 & Sipl7.

- 15 kV Distribution line Gasogi substation - Masaka hospital (15 points) : Sipl, Sip3, Sip4, Sipb, Sip6, Sip8,
Sip9, Sip10, Sipl2, Sipl3, Sipl5, Sipl6, Sipl7, Spl8 & Siplo.

- Reconstruction of transmission 110 kV line Jabana - Birembo ( 13 points) : Sipl76, Sipl77, Sipl78, Sipl80,
Sipl81, Sip182, Sipl84, Sipl86, Sipl87, Sipl89, Sipl90, Sipl95, Sipl96.
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