Appendix 5-4 Geotechnical Investigation Report

3.0 SITE LOCATION AND GEOLOGICAL OVERVIEW

3.1

Site Location:-

The Proposed Site for the Nairobi National Vaccine Facilities is located in the
Kitengela Health Centre premises in Kitengela. Kitengela is located in Mavoko
Municipality of Kajiado District of the Rift Valley Province of Kenya. It is

approximately 35km east of Nairobi. It is 1580m above sea level.
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Figure I Layout of Borehole Locations
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7.0 CONCLUSIONS AND RECOMMENDATIONS

7.1 Observations

The site investigations have shown that the Kapiti Phonolites dominate this site. Black

clay overlays the hard rocks.

7.2  Soil Bearing Capacities

The bearing capacities of the rock material and soil layers subjected to SPTs are as

shown in the tables below.
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Figure 1 Relationship between Allowable Bearing Pressure and SPTs.
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B/H No Safe Bearing

ITEM DEPTH(m) N-VALUES Capacity (kN/m?)
1 1 2.45 37 375
2 3.55 95 1000
3 2 2.45 58 575
able I. Safe from SPTs Test Results in the 3 Boreholes
ITEM B/H DEPTH COMPRESIVE ALLOWABLE
No. (m) STREGNTH BEARING PRESURE
(N/mm?) (KN/m?)
1 1 2.45 - 375
2 4.00 - 375
3 6.00 - 500
4 7.50 1000
5 11.00 96.1 10,000
6 12.95 71.5 10.000
7 13.85 62.4 10,000
8 14.65 111.7 10,000
9 15.35 46.77 9,354
10 16.35 59.8 10.000
11 17.50 101.3 10.000
12 18.75 78.00 10.000
13 19.30 57.17 10.000
1 )] 2.45 - 575
2 4.00 - 750
3 5.75 39.00 7,800
4 6.25 36.40 7.280
5 6.95 59.80 10.000
6 8.05 25.98 5.196
7 8.65 20.80 4,160
8 9.55 4420 8.840
9 9.85 54.60 10,000
10 10.55 41.60 8,320
11 11.50 46.80 9.360
12 12.60 57.20 10,000
14 13.40 33.80 6.760
15 13.85 33.80 6.760
16 14.15 41.60 8.320
17 15.65 75.40 10.000
18 16.35 64.96 10.000
19 16.95 49.37 9.874
20 18.40 75.40 10.000
21 19.45 31.20 6.240
22 20.00 31.20 6,240
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ITEM B/H
No.

3

O 0 N1 N R W

L S e T e S o
NN W= O

DEPTH
(m)

2.50
3.90
4.40
5.50
6.75
7.25
7.50
7.90
9.00
9.80
10.85
14.75
15.95
16.90
17.40
18.60
19.80

COMPRESIVE
STREGNTH
(N/mm?)
104.00
124.00
90.90
101.30
70.20
62.40
72.80
62.40
28.60
62.40
67.40
88.30
26.00
52.00
62.40
78.00
75.40

ALLOWABLE
BEARING PRESURE
(KN/m*)
10,000
10.000
10,000
10,000
10.000
10.000
10,000
10.000
5.720
10.000
10.000
10.000
5.200
10.000
10,000
10.000
10.000

Table II:-Safe Bearing Capacities from Rock Core Compressive Strength Tests

Kitengela Health Centre is supplied with power by Kenya Power and Lighting

Company which will be used in the new facility. The town is supplied with water by

Mavoko Municipal.
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G1S Geotechnical Investigation Services Ltd
PRELIMINARY SITE BOREHOLE LOG

Piston/U 100 undisturbed sample IS Standard Penetration Test
Disturbed Bulk Bag Sample X V Vane Test
Distribed Jar Sample E W  Water Sample



GIS Geotechnical Investigation Services Ltd
PRELIMINARY SITE BOREHOLE LOG
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G1S Geotechnical Investigation Services Ltd
PRELIMINARY SITE BOREHOLE LOG
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GIS Geotechnical Investigation Services Ltd
PRELIMINARY SITE BOREHOLE LOG
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G1S Geotechnical Investigation Services Ltd
PRELIMINARY SITE BOREHOLE LOG
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G1S Geotechnical Investigation Services Ltd
PRELIMINARY SITE BOREHOLE LOG
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3.0 SITE LOCATION AND GEOLOGICAL OVERVIEW

3.1 Site Location

The Proposed Site for the construction of Vaccine Storage Facilities is in Kakamega
Town on the compound of Kakamega General Hospital. Kakamega Town doubles as
the Headquarters of Western Province, Kakamega District of Kenya. It is about 30km

north of the equator and 52km north of Kisumu at 1500 metres above sea level.

Anpex-1-3 Location Map for Kakamega
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Figure 1: Project Site in Kakaméka



7.0 CONCLUSIONS AND RECOMMENDATIONS

71 Observations
The site investigations have shown that clay soils dominate the site. Kakamega
Hospital is supplied with power by Kenya Power and Lighting Company which will

be used in the new facility. The town has a reliable water supply from the local

statutory authorities.

7.2 Soil Bearing Capacities

The following allowable bearing capacities can be used by the Structural Engineer: -

ITEM DEPTH ‘N’ Values from Allowable Soil Bearing
(m) S.P.T (m) Pressure(kN/m?)
1 1.95 13 70
2 2.95 6 70
3 3.95 16 150
4 4.95 14 140
5 5.95 18 70
6 6.95 7 70
7 7.95 17 155
8 8.95 10 105
9 9.95 22 235
10 10.95 22 235
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DRILLING & PROSPECTING INTERNATIONAL LTD
PRELIMINARY SITE BOREHOLE LOG

SToRkE- L AKANIEG A

LOCATION VACC INE
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BOREHOLE NO: |

DRILLING & PROSPECTING INTERNATIONAL LTD
PRELIMINARY SITE BOREHOLE LOG
Location  VACCINE  RIRAGE W AAn ()

CARRIED OUT FOR: STANT= 80

DIAMETER:

| S0 rne
DATES: | %J '&, A1 D

DESCRIPTION DEPTH LEGEND SAMPLE
TYPF No

U 2%

- D 29

+ o 40

U Piston/U 100 undisturbed sample | =
B Disturbed Bulk Bag Sample X Y,
D Disturbed Jar sample E W
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3.0 SITE LOCATION AND GEOLOGICAL OVERVIEW

3.1 Site Location

The Proposed Site for the construction of Vaccine Storage Facilities is within the
premises of Meru General Hospital, in Meru Town. Meru Town is well known for the

big surrounding farms of miraa (khat) and Meru its proximity to National Park.

Meru Town is the headquarters of Meru Central District in the Eastern Province of

Kenya. It is located on the northeast slopes of Mt. Kenya and five miles north of the

equator. It is 1600 metres above sea level.

Apnesx-1-2 Location Map for Meru
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Figure 1: Proposed Site in Meru
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7.0  CONCLUSIONS AND RECOMMENDATIONS

7.1 Observations

The site is dominated by fine grained clays. Meru General Hospital receives electricity
from the Kenya Power and Lighting Company and has a reliable water supply from

the Municipal Council.

7.2 Soil Bearing Capacities

The following allowable bearing capacities can be used by the Structural Engineer: -

ITEM DEPTH ‘N’ Values from S.P.T Allowable Soil Beazring
(m) Pressure(kN/m”)
1 1.95 11 100
2 2.95 14 110
3 3.95 17 155
4 4.95 18 190
5 5.95 21 155
6 6.95 17 155
7 7.95 21 190
8 8.95 20 140
9 9.95 14 140
10 10.95 24 250
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DRILLING & PROSPECTING INTERNATIONAL LTD

PRELIMINARY SITE BOREHOLE LOG
SHEET No. _|_

I

LocATION VAL M LToR4Ags Y iERU

CARRIED OUT FOR:jo 2! T £LH PLANT:
. NN =
DIAMETER: [ &t I D Oy
BOREHOLE NO: _{_ “ J 8
: A VILE DRAWN BY:
DATES: )3l J\ Lo DR
S N> AV
N7
| U Piston/U 100 undlg\t(u ! 8  Standard Penetration Test
t B _ ' X V  Vane Test
e D Di ‘uf.}?}e\ sample E W Water sample
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DRILLING & PROSPECTING INTERNATIONAL LTD
PRELIMINARY SITE BOREHOLE LOG

o . SHEET No. 2
Location VALCOINe LT1sRACE YeRy =<
CARRIED OUT FOR: &# | =~ 1 _ PLANT:
DIAMETER: | 5O v ) O quo iR
BOREHOLE NO: |
DATES: DRAWN BY:
aa]s]aouo T NDAV
DESCRIPTION DEPTH LEGEND SAMPLE REMARKS
1OW] TYPE No DEPTH
LREYISH U3% 10.45
0 &9 10.50
D4HO J0. 9%
~Ne
- A
- l 7 Uv Piston/U 100 undisturbecd samyple ] S Standard Penetration Test
4 B Disturbed Bulk Bag Sample X \Y Vane Test

e G Disturbed Jar sample - 80 - E W Water samrple



3.0 SITE LOCATION AND GEOLOGICAL OVERVIEW

2.1 Site Location

The Proposed Site for the construction of Vaccine Storage Facilities is within the
Public Health Offices compound which is 1.5km from the Garissa General Hospital.
The Ministry offices are inside Garissa Town while the General Hospital is on the
outskirts, along the Garissa — Wajir Road, 1.5km from the town centre.
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Figure 1: Proposed Site in Garfdsa



7.0

CONCLUSIONS AND RECOMMENDATIONS

7.1

7.2

Observations

The site is dominated by silty and sandy clays with cobbles at 7 and 8 metres below
ground level. Garissa Town is supplied with electricity from the Kenya Power and
Lighting Company and has a reliable water supply from the Municipal Council,

pumped from the adjacent Tana River.

Soil Bearing Capacities

The following allowable bearing capacities can be used by the Structural Engineer:

ITEM DEPTH ‘N’ Values Allowable Soil Bearing

from S.P.T Pressure(kN/m?)
1 1.45 19 215
2 2.45 16 180
3 345 18 205
4 445 20 213
5 5.45 23 263
6 6.45 19 215
7 7.45 21 250
8 8.45 20 213
9 9.45 26 315
10 10.45 35 450

Table 2. SPT Tests in the Borehole
It is important for the foundations engineer to put in to consideration the ground water

flow. Although due to the sandy nature of the soils it is unlikely to have a softening or

swelling /heaving problem, considerable upthrust is expected.
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DRILLING & PROSPECTING INTERNATIONAL LTD
PRELIMINARY SITE BOREHOLE LOG

) — - SHEET No.
LOCATIONVAZ CIHNE  STpEAGE - ARISSA o4

CARRIED OUT FOR: £ 1 TECH PLANT: T G0 £

. DIAMETER; | S0 &1V
BOREHOLE NO; J.

) |
DATES: 26| 0&]i0 DRAWN BY:
SOND AV Y
DESCRIPTION DEPTH LEGEND SAMPLE REMARKES
bobC > ' TYPE| No  DEPTH T
| vl -
RS P

. L |E

i rNA -~ b
ATYI N A i

: 1

S
£

“nj St e

o CLIAY 3WiTH

CLOEELES - -
EIELEL T S E ke
e P e R
I:r:'-;?fl r
[ U Piston/U 100 undisturbed semple (3 Standzre Penetration Test
‘ E Disturbed Bulls Bag Sample bN v Vzne Test
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