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1| METHODOLOGY

For this project, the soil investigations were done on 27 points defined on the drawing in the survey report :
- page no.5 : General overview project for ISkV & 110 kV lines.
- page no.31 : Ndera substation layout.

These points, for soil investigations, are ;

- S1P1-S1P2-SIP3-8IP4-SIP5-SIP6-SIP7-SIP8-SIP9-SIP10-SIPT 1-SIP12-SIP13-SIP14-SIP15-SIP16-SIP17-SIP18
-81P19- SIP20-S1P21-S1P22-SIP23-S1P24-SIP25-SIP26-SIP27.

5 In the immediate vicinity of each point, approximately 3m around, the soil was examined in situ and
the levy of samples was performed at required depth,

After having dug a 4m deep hole for a section of 1.30 m x 1.30 m ; had followed the following operations that are the
essentiel phases of these geotechnical studies,

1) Field tests and levy of samples (on each point)

This phase comprises :

- Observations and analysis of goilg texture on the walls of the test pits ;
- 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.

2) Laboratory tests (for each point)

S
i 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.

2
- Chemical tests : the degree of alkalinity in soil expressed as a pH, the concentration of sulphate (as SO+ ) and
chlorites { as CI™)

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 hetter
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 laboratories were used simultaneously :

- Rincent BTP Rwanda Ltd,

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

I.[ STANDARDS REFERENCES

In large part, we use the French standardization ( NF ) and, in lesser extent, British Standards ( BSCS )

and American Standards ( AASHTO ) & ASTM.

Sampling .oveeininii e e - Standard NF P94-202
Moisture Contenl ......ooeeiencrincienninieacs sese s - Standard NF P94-050
Specific Gravity ...c.ccviiveecceeiesesene e - Standard NF P94-053
Sieve analysis ....coccoomivinininn e - Standard NF P94-056
Atterberg LImits ..o - Standard NF P94-051
Modified proctor ... - Standard NF P94-093
Direct Shear BOX ...occcvivveeveire e, - Standard NF P94-071-2

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

British Soil Classification System ...........onu...- BSCS
Chimical analysis (sulfate & chloride) ....... - Standard : ASTM D 4327

Chinnical analysis (pH ) coooeriiviesininns - Standard : ASTM D 4972

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

v ; | CLASSIFICATION EXCAVATION
‘?g’ﬁ?}“ﬂm ACCORDING BSCS ENGINEERING PROPERTIES CONDITION FOUNDATION TYPE (aleg)
H : nominal height for Concrete 1 C16/20 °
anchoring the tower. Fu‘f“/ gxsm stoen:l * 500 Mpar
-IP:1638% - Permissible bearing pressure I 030 m Coating_005m
- Consistency Te=1.39 > 1: very consistent ground {from 2.40 m deep) = 2167 kPa \k—
— W |
- Compaction Baclfill : ! -
_ 3 - Shear test
Y= 152 /e LCuu =35 1N /m al relforcemment |
. Waen = 13,28 % Yo =2541° Hm hear relnforcament Bm i
SIP i a |
{ON 130 k¥ iine ) {day of infermediate - Natural soif : lab reln |
g = : P &l foroement .
Plestia T T Hertim - Chemical anslyss Picks and shovels \/f( e . |
Woo = 14.90 % -PH =603 can be used. B e e e
- [ Eh:
. YS =268t/m -50% 0.021 % R Slab reinfarcement
or =23 ppm |’ lower face
Lean concrate — BmxEm 7
s |
600D SOLL { 110KV, Ane ), : AREINEORCED SQUARE OF, CIRCULAR
CONCRETE SHAFT WITH SLAB
B : dimension agreement with
pressure transmitted to the ground .
M : nominai height for / g e
-IP:i38% - Permissible bearing pressure anchering the tower. | :
- Consistency Jlc=142 > 1: very consistent ground | (from 2.40 m deep) = 9167 kPa N
: GROUND LEVEL
- Compaction Backdll : ' Shear test : AU ~
Ypmem 192t/ O = 1N/ . & e
dD — 19187 preumatic hammer | Concrete : C15/20
SIP 2 SF . Warw = 12,41 % W T . Stes| 1 500 Mpa Main reinforcement
; ery silty sand . Conting_:0.05
{ON 110 KV line ) (very silty sand) - Natural soil - Chemmical analysis . Conting :0.05m
Ly, =180t/m pH =599 Hm ;
2
Moy = 15.10% .S0F  =0.02% ‘ ‘ -
.Y, ®268t/m .Cl~ =26ppm i N
Co Shear relnforcement
+ E Lean concrete (5 cm)

SOFT ROCK (110 XV ling ) : REINFORCED SQUARE OR CIRCULAR
CONCRETE SHAFT WITH UNDERCUT
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SOIL

CLASSIFICATION
INVESTIGATION | Je T aes ENGINEERING PROPERTIES E A ALIoN FOUNDATION TYPE (2 log)
H : norninal height for
ancharing the tower. |
R D=09m Conerete : C16/20
-P:183% - Permissible bearing pressure .d' sedl :500 Mpo
- Consistency Ic=1.77 > 1 : very consistent ground (from 2.40 m deep) = 9333 IcPa ~ o30m Coating_: 005 m
Nl
|
- Compaction Backfill : | Roue e [
3 - Shear test : | A
-y pre=2.00 t/mi ) . —
LCuu =25 kN/m !
Maln refnfarcement
Woen = 11,25 % Syw =31.38° 5 "y
SIP 3 i SCI Hm car relnforeement Bm
(ON 110 kv line ) (very clayey sand) | - Natural soi: '
Y, = 1.81t/m - Chemical analysis : : N
: _ Picks and shovels Siab anch e iorcement N
w [ .pH =5.84 P
Wy = 8.7 % czn be used. _
g8t/ m’ SO} =0018% r am
-Y, =2688t/m 4 et
.CIT =23 ppm N : sib e
: | lower face
%:3:“?5“3‘5‘5 /:l BmxEm qb B : dimension agreement with
EDDD.SGIL 110 kv I REINFORCED SQUARE OR CIRCIULAR pressre trensmittec 1o the gmund ’
ne )«
CONGRETE SHAFT WITH 5LAB
- Permissible bearing pressure | D‘l | p————
l D=0gm Concrete :
TP 21.0% (from 2.40 m deep) = 9333 kPa WW Sl 1500 Mpa
Yl .
- Consistency Is=1.30 > 1; very eonsistent ground ||I‘\ — 030m coalna_:0.05m
GROUND LEVEL ~
- Compaction Baclfill ; , v T S |
, - Shear test : I N
.'YdapM=i.81t1’m .CUU=25kN,"m2 T
lalr reinforocment
“p 4 Won = 16,21 % - W = 31.38° Pieks ang shovels
can be used. Hm hear relnforcement
(ON 110 kV line } SF (very silty sand) | warucal sail - - Chemical analysis : |
= z |
Yy 1.58t/m .pH', =3.85 ot s |‘ ﬁ;ﬁ:::mm{
Wy = 16.0 % .804 =0018%
Y, =266t/m .CI” =13ppm
15 cm) '] :
500D SOIL { 110 KV line ] * REINFORCED SQUARE OR CIRCULER
CONCRETE SHAFT WITH SLAB
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SOIL

CLASSIFICATION - EXCAVATION
%?GATION ACCORDING BSCS ENGINEERING PROPERTIES CONDITION FOUNDATION TYPE{aleg)
i D=08m
H ; nominal height for m' ’ mﬁ
IP:12.4% - Permissible bearing pressure anchoring the tower,
TP 124% {from 2.40 m deep) = 3000 ikP= NIy
- Consistency Ic=1.95 > 1:very consistent ground F ! GROUND LEVEL
> > T
- Compaction Backfill : :
A pm= 202 t/of - Shear test L a Concrete : C16,20 | T
.Cuu =5 kN/m Steel @500 Mp2) : t Main reinforcement
Warm = 11,87 % Y = 30.54¢ Coating :0.05m |
SIP 5 SF e — j ;
(ON 110 kV line ) - Natural soil ¢ W :
Ty = 164t/ m - Chernical analysis :
_ Preumarique B
SWeo =10 % .pI-I’ =640 hammer e
Y, =275 v/ m3 .80, =0017T% |
.CI"  =37ppm Shear reinforcement
—— : Lean congrete {5 cm)
_SOFT ROCK (110 KV line) : REINFORCED SQUARE OR CIRCULAR
CONCRETE SHAFT WITH UNDERCUT
- Permissible bearing pressure | Iﬁ i —
= A = | Concrete ; C16/20
SIP:219% {from 2.40 m dezp) = 2000 kPa *T(J&m [
« Consistency le=122 > 1 : very consistent ground '/]\%I\ — o30m [ Gt :035m
1 -
} . i o croump gL | L -
Compaction Backfill : , - Shear test - NT T g
-Ypm=172t/m . Cuu = 62 kN /ot T
- Womg = 17.20 % - W = 10487 Picks and shovels | Main reinforcerent
S]I’ & C1I can be used. H P hear refnforcement Bm
{ON 110 kv line ) - Natural soil : - Chemical analysis :
. =162t/m’ =
K ’ pH” 7 Slab reinforcement - i
Wm =189 % .504 =0015% | :
- N = -/ Bm—~ !
Y, w263tim’ .CI” =1lppm / | |

|

Lean conqrte . BEmxBm +

(5 cm) " :
G000 SOIL (110 kW Tine ) 3 REINFORCED SQUARE DR CIRCULAR

CONCRETE SHAFT WITH 5LAB
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SOIL

EXCAVATION

FOUNDATION TYPE (aleg)

CLASSIFICATION
III;JS’I%?F"I;IGATION ACCORDING BSCS ENGINEERING PROPERTIES CONDITION |
[ P —_
m :
Jel D09 Gonerete : C16/20 ;
P - Permissible bearing pressure | ||"J\“\ a Steel @ 500 Mpa :
-IP:211% (from 2.40 m deey) = 1333 kPa /‘FL — a30m Conting_:005m !
- i = H i , ' TN
Conpsistency Ic=1.20 > 1: very consistent ground Al oD LEveL | \; ) }Nhy
- Compaction Backfill : |
» 3 - Shear test ;
N ‘YdUPM =171 t/m LCuu =55 kN/m? ain reinforcement
sp7 . Woen = 19.48 % LYy =28.37° Hm 2 relnforcement Bm :
CI . :
(ON 110 kV Jine ) L Picks and shovels :
- Natural seil : . can be used.
v, =159t/m - Chemical analysis : slao zncho o |
Wy = 19,0 % pH =656 —“‘E\— ...... e —f——Bm ,IL
; SO5 = 0.021% =g L
Y, =263t/m Bt N , Slab reir
- = ’ | lower face
- 16 ppm Lanmnm/—glhﬁmme *—
{5cm)
GOOD SOIL( 110 K ne ). : REINFORCED SQUARE OR CIRCULAR
CONCRETE SHAFT WITH SLAB
- Permissible bearing pressure ‘
«IP:188% (from 240 m doep) = 2500 kPa k_J;‘D } b=09m ! Congrete = C16/20
. . T Steel __ : 500 Mpa
- Consistency Ic=1.04 > 1 : very consistent ground \E—*' " coating ¢ 005
/h{\ — 030m Coathg_+ 0
- i . ; It N
Compaction Backfill : , - Shear test * N GROUND LEVEL | ‘
- Vo= 176t/ m . Quu =27 (N /i ’- -
s Warn = 1732 % - W =26.57° Picks and shoveis i refecenens |
Cl can be used. ; ‘
(ON 110 kV Iine ) - Natural scil - - Chemical analysis : Hm cer rainforcemert Bf“
.'Yh =1.65t/m’ .pH =731 i '
el N
W = 19.6 % S04 =0.023% S ance ot } |
-y, =263t/m .Cl” =23ppm N | G- L e i
=ols : '
R Jab
\r\ ; \!\iw:rfxzcz
Lean conerete” 7 BEmxBm 7
{5an) ! H

GOOD SDIL {110 k¥ line ) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH SLAB
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SOIL

CLASSIFICATION i EXCAYV.
Iglglll-:quglGATION A renON ENGINEERING PROPERTIES o OE‘SI;?@%?N FOUNDATION TYPE ( a leg )
H : nominal height for | ! [
anchoring the tower. m_| Dxlgm Conceete : C16/20 -
JIP: 174 % - Permissible bearing pressurce T : Steel _: 500 Mpa;
PenR e {frem 2.40 m deep) = 2000 kPa 1Kl — 0z0m Canting_3 005 m .
- i =], H % 4 ‘ .
Consistency lc=1.28 > 1: very consistent ground | coup Lo |I|\ 7 “*_.
- Compaction Backfill : I N e
- 168t/ - Shear test : N
‘ YdEPM - tim . CUU =44 kN ,’mz 'Maln rainforcement
SIP9 L Woen = 20.90 % Y =25.87¢ Hm hear relnfarcament am
CIl :
ON 110 kV line - Picks and shovels |
( ) - Natural soil : can be used. :
N 153t/ m’ - Chemical analysis : : Slab an /;f:e:@f‘hgmm .
W =18.0% -PH:! =35.67 —‘\— 4 Bm—
= .50, =0.010% =gim
- ’Ys =267t/m3 4 ‘ —_\}\— i \‘ﬂab relnforcement
Nl =9 i l weer face
L Lean concrete’ e BmxEm "“-'"""m-*"'
(3 em) :
GCOD SOIL ( 110 k¥ line ) : REINFORCED SQUARE OR CIRCLLER
CONCRETE SHAFT WITH SLAB
B : dimension agreement with
pressure transmitted to the ground .
- Permissible bearing pressurce h : nominal helght for S ——
P14 % (from 2.40 m deep) = 7000 LcPa ancharing the tower, Toem w500 o
- Consistency Ic=1.39 > ! : very consistent ground — 0.30m w
‘ N
GROUND LEVEL
- Compaction Backfill : X v T :
5 - Shear test : N\
.'}’dopmmz.(]ti-t."m .CUU=].01(.N1’I§ :
o aln relnforcement
Wony = 11.20 % - =33.42 Picks and shovels - ,
SIP 10 SF can be used. h iear reinforcement !
(ON 15 kVline } - Matural soil - - Chemical analysis : i |
= 3 |
: Yh =1.94t/m .pH =7.00 Shab andho Slab relnforcement "“}“ ;
2 fa i !
oy =13.0% -S04 =0.037% e - b om %
Y. =279t/ m’ .CI” =46 ppm =0bm ‘
5 4\]\7 . Slab reinforcement
L i | Jawer face
Lean concrete’ bmxbm &
G 1

_GOQD SOIL (15 kv Ene | : REINFORCED SQUARE R CIRCULAR

CONCRETE SHAFT WITH SLAR
b : dimension agreement with
pressure transmitted to the ground -
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SOIL
CLASSIFICATION EXCAVATION
INVESTIGATION
POINTS ACCORDING BSCS ENGINEERING PROPERTIES CONDITION FOUNDATION TYPE (aleg)}
b : nominal helght for | |1+I7 i pE————
anchoring the tower. } ! A 2 D=l6m SRnerete -
P 183 % - Permissible bearing pressure )ILT‘ Sl __2 500 ez
1183 % (from 2.40 m deep) = 8833 kPa £ —( 0.30 m Coating_: 0.US m
~ Consistency le=1.29 > 1. very consistent ground GROUND 1EvEL [[—drl ] TN
'WW" T |
~ Compaction Backfill ; : N
» Shear test :
: Ydom =183t/ Cuu =29 kN /m st relaforoement ’~ n
- . Wosm = 15.6 % Sym =1131° R car reiforcement 011
CI : : '
ON 15 kV line - Picks and shovels ‘ ;
( ) - Natural soil : , can be used. - o e |
= 176t/ m - Chemical apalysis : pper face P
_ e b
Wy =123 % -PHZ =735 'f bm—
B ’YS =266t/ m3 * SO4 =0.014% Slab riinforcemenl
- H lower face
e =14 ppm Lean concrete’ bmxbm |’
{S cm} T 1
_GOOD SOIL{ 15KV ling ) ; REINFORGED SQUARE OR CIRCULAR
CONCRETE SHAFT WITH SLAB
b : dimensicn agreement with
pressure transmitted ta the ground .
-~ Permissible bearing pressure h : nominzl Aeight far | r"‘ﬁ |
S1P:f (from 2.40 m deep) = 500 kPa ancharing the tower. *——({%_)f_i:ﬂ :1; | G Cleo
bk Steel  : Ipa
- Consisteney Ie > | : very consistent ground Ml
| /Hﬁ\ - 030m
. . . GROUND LEVEL L f
Compaction Backfill : ; - Shear test « - = o
.’ydgm=1.91t!m Cuu=/ I —
. Wor = 13,21 % : -y =/ Picks and shovels | aln eifaremert
SIP 12 CG ; can be used. bm
{ON 15 kV fine ) - Natural soil i - Chemical analysis : h l’ hear relnforcement
-y, =l&2um’ j pH =768 A
j 2 Stab relafarcement —N—
Woeg = 10.2% .504 =0.034% Siab anchors upper face
. _ J — -
; v, =266t/ ‘ .Cl" =46 ppm b A
i L Slab rel
1 ' ! |’ oner face
i Lean tanorete A bmxbm
i {5am 1

_GOOD SOTL { 15 WY line ] : REINFORCED SQUARE OR CIRCULAR
CONCRETE SHAFT WITH SLAB

b : dimension agreement with
pressura transmitted ta the ground -
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SOIL

LASSIFICATION EXCAVATION
Igg’lis_rTslGAnON iCC%SI{JI(I:\JG JIBSCS ENGINEERING PROPERTIES CONDITION FOUNDATION TYPE (aleg)
h : nominal height far [
ancharing the tovwer, )IL—JH_‘ )/_____E;_ﬂ& m ;::d;'ﬂa =' g:ﬂo“fqu
N - Permissible bearing pressure ‘|‘=| ! ?_‘U o =
-IP/ (from 2.40 m deep) = 9000 kPa i — 030m e e
- Consistency Ic= > 1 : very consistent ground GROUND LEVEL ‘ ‘
> R
- Compaction Backfil! : | N
3 - Shear test :
. 'Ydor‘M w 1.82 t/m Cou =/ i Maln reinforcement ,
_— Woew = 12.4 % Y =/ a car reforcerent bm F
I CcG . : ,
. Picles and shovels
oz kiine) - Natural soil can be used. Siab reinforcemant —
= 3 s . Slab anch |
. Th =1.78t/m - Chemical analysis : Iﬁupner face
T
W =9.9% ~pH’ =35.81 . ........ J . - bm
. ,YS = 2,45 I.."m3 . SO; = 0.021 % _W7‘2=>\}5\ah rEflarEforcemEnk
- i lower face
-Cl =26 ppm {ean conarets —,l" bmxbm [;’
R ;
GO0 SOTL. ( 15 kW Ine ) ; REINFORCED SQUARE OR RCULAR
CONCRETE SHAFT WITH SLAB
b : dimensian agreement with
pressure Lransmitted to the ground .
h : nominal height for I P
Permissible bearing pressure anchoring the tover. )|( "ﬁll"\"_‘)f A B208m ommw Sﬂn’.Mpi:
- ¥ - E L jEme
lP {from 2.40 m decp) = 9000 kPa ikl 0am i Coeting_: 05 m
- Consistency Ic > 1 : very consistent ground (ﬁ\ ﬁz‘f’;# —_—
GROUND LEVEL |i—-—|.H.._h
. I T
- Compaction Backfill : ) - Shear test - N ~
R 'Vdop,“=2‘07tfm Cuu=/
- Wens = 7.90 % Yy =/ Picks and shovels m !
SIP 14 SF can be used.

{ON 15 kV line )

- Natural soil :
Y, =198 t/m?

Wy =10.0%
Y, =16l t/m?

- Chemical analysis :

.pH =581

2
.S04 =0.021%
.CI” =26 ppm

GOOD SOIL { 15 kv line )  REINFORLED SQUARE OR CIRCLLAR.

CONCRETE SHAFT WITH SLAB

b : dimension agreement with
pressure transmitted to the ground .
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SOIL
CLASSIFICATION EXCAVATION
INVESTIGATION
POms,T A G ACCORDING BSCS ENGINEERING PROPERTIES CONDITION FOUNDATION TYPE (zleg)
h : nominal height far " P —_—
anchoring the tower. L : ,I(_J“j&ﬁ " Congrele : CLE/20
P-15% | - Permissible bearing pressure ' ‘l\ui !  Stpel =500 Mpa
e (from 2.40 m deeg) = 9000 kPa L own oo |
- Consistency Ie=1.61 > 1 : very cobsistent ground 4 cou e | I i —\T\*-
N T R ‘-I‘l- R e
- Compaction Backfill : ! r
= 1971/ 3 - Shear test : ‘
Y e = b m Cul =44 KN /mt Maln relnforcement
. Worn = 11.48 % WY =2587° h aar reinforcement bm
TN & cl Picks and shovel
{ON 15 kV line ) - Natural soil - icks and shovels
' can be used. N
3 . N Slab anchars | Slab reinforcament N
Y, =182t/m - Chiemical analysis ; /Iuaper face ;
‘ = =N T ———b 1
Wey =7.0% -PHZ 5.81 : 7 i /f
. -Ys =2.62 t/l‘ﬂa 504 =0.030 %
T =128 ppm Lean conarete bmxbm
g 7 1
GOOD SOTL { 15 kv ine ) 3 REINFORCED SQUARE OR ORCULAR.
CONCRETE SHAFT WITH SLAB
b : dimension agreement with
prassure transmitted to the ground .
D=bam
- Permissible beating pressure 7 —
-IP:/ (from 2.40 m deep) = 9000 kP2 s
. . N ;
- : N H
Consistency ¢ > 1 : very consistent ground CROUND LEVEL
G ion Baekf:ll : S | =
- Compaction Baelfill : . ! _ Shear test :
- prw=200¢/m : .Cuu=/ Concrate 3 C16/20
Wern = 11.5 % W =/ ) Steel 500 Mpz i /Ma_in refnfarcament
SIP 16 SF e e Eneurl?uquc | Coating :0.05m i
{ON 15 kv line ) ~Natural soil : - Chemical analysis : :
Y, =Lt .pH =582 "
2 : _ —
W =2.6% -804 =0.060 % h ; nominal helght for
= 27¢/m 3 LClI" =55 ppm ancharing the tower.
: Shear relnforcement
; Lean concrete {5 cm}
|
SOFT ROCK (15 kV jing) ; REINFORCED SQUARE OR CTRCULAR
CONCRETE SHAFT WITH UNDERCUT
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SQIL
CLASSIFICATION EXCAVATION .
INVESTIGATION y
POINTS ACCORDING BSCS ENGINEERING PROPERTIES CONDITION FOUNDATION TYPE (aleg)
|, o=osm :
B - Permissible bearing pressure : :
e | (from 2.40 m deep} = 9000 kPa N
- Consistency lc > 1 : very consistent ground TR GROUND LEVEL
=~
- Compaction Backfll :
- Shear test @ e
LY e = 2,02 t.’m3 _ Concrete : C16/20
d LCuu =/ —
Steel @500 Mpa: Main reinforcament
= 0 = ;
SIp 17 oF . Worn = 6.82 % .+ Yu ! Coating_; 0.05m ; ‘
B Pneurmnatique
(ON 15 kv kne ) ~Natural soil : , hammer b E
A 1.88t/m i = Chemical analysis
W =54 % ~13H2 =6.02 h ; nominal height for <
_ anchoring the tower, : T b
Y, =243t/m? -804 =0010% ; 5
.CI" = 10pom |
: ! i
—N— ;—:&:I— Lean concrete (S cm}
SOFT ROCK (15 XV ling) + REINFORCED SQUARE OR CIRCULAR
CONCRETE SHAFT WITH UNDERCUT
i o=06m |,
- Permissible bearing pressure _| —
IP:/ {from 2.40 m deep) = 9000 kPa !
— 0.30
. . . - :
- Consistency Ic > 1 : very consistent ground /ﬁ CROUND LEVEL
- Compaction Backfill : ; . Shear fest - ;
Y pme=209t/m .Cuu=/ . Conerste : CL6/20 |
= | Steel : 500 Mpa| - Main relnforcement
+Wor = 6.0 % Y = Prcumatique . Eeﬁ 008 pa% : &
SIP 18 ) cG ) ) hammer ! Coating :0.08m ! :
(CN 15 kV line ) -~ Natural soil : - Chemical analysis ; :
¥y =197t/m? .pH =588 hm : =k
2 - ; — -
W =6.0% 504 =0.038% h 1 nominal height far ] \J
' Ts =245t/ rn3 Kol =61 ppm anchoring the tower, . : f i

SOFT ROCK (15 kV fine) : REINFORCED SQUARE OR CIRCULAR

CONCRETE SHAFT WITH UNDERCUT

Shear relnforcement

tean concrete (5 am)
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SOIL

CLASSIFICATION EXCAVATION
INVE .
POWSTTSIGATION ACCORDING BSCS ENGINEERING PROPERTIES CONDITION FOUNDATION TYPE (a2 leg)
h : nominal height far | e .
anchoring the tower, D=06m ‘smei;m : cgr;,'zn :
) - Permissible bearing pressure j S i 300 Mp
~P:17.5% (from 2.40 m deep) = 1000 kPa ~ 030m Costing 085 m
- Consistency To=1,54 > 1 : very consistent ground ! Grounp evel |
‘_ e W‘
- Compaction Backfill : [ — —————
~ Shear test : :
. YdDPM =205 t/m o =60 kN fod Maln relnforcament | n ‘
S 15 . Wopw = 5.1 % Y =26.79° h car ranforcement b F |
" SF : i
{ON 15 kV line ) - Natural soil : Picks and shovels \
Jab relf —Ne—
v, =192t/od - Chernical analysis : cen be used. | s /;:w e | :
= ‘ TR b
W = 7.0 % H = 6.18 j,:, ‘ -------- ] 4 bm /|"—
Y, =260 t/m? 80y =0022% A\I\"/ Stab r
- ower face
-Cl =36 ppm Lean concretd I’ bmxbm \"
e ( (
GOOD S5 { 15 Ky line ) ; REINFORCED SQUARE OR CIRCULAR
CONCRETE SHAFT WITH SLAB
b : dimension agreement with
pressure transmitted to the ground .
b : nominal height for Lo [ comete s 16720 |
i) A , D=y, i Songrele §
anchoring the tower, ,I( |L‘ /‘,Q___Dnﬁ_m Dl 500 g
~ Permissible bearing pressure I - 030m | Fusting : Q5 m
-IP:179% (from 2,40 m deep) = 6000 kPa il N
_‘L_ GROUND LEVEL
- Congistency Ic=1.31 > 1 : very consistent ground | I[ i
- Compaction Backfill : Shear tost J\nam relnforcement | ‘
_ 3 - :
<Y prw= 1.80 t/m ouu =51 kN N T Dhess rorcamene. B
SIP 20 Picks and shovels -
Cl Woen = 1842 % wuwe  =29.25°
(ON 15 kv line ) : - Y - can be used.
« Natural soil : St ancha S:aa;e?ft:cf:m e
= 168t/ m’ - Chemical analysis : e i ‘ ———bm i
- zolsm ! i |
Wy = 13.5% -PH2 7.36 —‘Tﬁﬁ\?n einfoscamant
- .80, =0.0259 | ¢ T facm
-V =2.77 t/m? 4 3% Lean conaete’ ," bmxhm i
(5 am) i

LCIT =45ppm

GOOD SOIL { 15KV line } : REINFORCED SQUARE OR CIRCULAR
COMCRETE SHAFT WTTH SLAB

b : dimension agreement with
pressure transmitted to the ground .
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A16-95
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A16-97



SOIL
; | CLASSIFICATION EXCAVATION
INVESTIGATION o !
POINTS ACCORDING BSCS ENGINEERING PROPERTIES CONDITION FOUNDATION TYPE (aleg)
h : nominal height for [ Mo om0
anchoering the tower. )':_‘”;r— ¢ D=04m Congrete :
- Permissible bearing pressure : I‘H /\( zm:m ::oousma
-1IP: _ 02 10.05m
IP:/ { (from 2.40 m deep) = 8667 kPa : . /Iﬁ\ “*:—D-BD m
- Consistency Ic > 1 @ very consistent ground ‘ — WW'\“VW |
3 | N ——
- Compaction Backfill : - Shear test : el reinorcement o ‘
= 3 Cuu =/ i c I
op 27 S . 'Ydom =209 t/m . = . o et T
W = | :
{ on 15 kv iine in - W = 8.20 % Picks and shovels | i |
REG Plot ) ) ) can be used ; Siab ancho Slab oitorcomert
- Natural soil : = Chemical analysis : preferably, use " /rupper e
Ly, =198t/m’ pH =594 poeumatic hammer. ! — bm =
h 3 =05m
Woy = 6.0 % .80, =0.020% """‘7\‘" Siab relnforcement
‘ " or € , L‘ lower face
= 3 . = lye} L I{ — b b H
A, =265t/m PP G e ’ i
GOOD SOIL { 15 kV line ) : REINFGRCED SQUARE OR CIRCULAR
CONCRETE SHAFT WITH SLAB
b : dimension agreement with
pressure transmitted to the ground .
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